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An estimation method, which was developed by S.W. Benson and coworkers for cal-
culating the thermodynamic properties of organic compounds in the gas phase, has
been extended to the liquid and solid phases for organic compounds at 298.15 K and
101,325 Pa. As with a previous paper dealing with hydrocarbon compounds, com-
parisons of estimated enthalpies of formation, heat capacities, and entropies with
literature values show that extension of the Benson’s group additivity approach to
the condensed phase is easy to apply and gives satisfactory agreement. Correspond-
ing values for the entropy of formation, Gibbs energy of formation and natural log-
arithm of the equilibrium constant for the formation reaction are also calculated
provided necessary auxiliary data are available. This work covers 1512 compounds
containing the elements: carbon, hydrogen, oxygen, nitrogen, sulfur, and halogens in
the gas, liquid, and solid phases. About 1000 references are provided for the litera-

ture values which are cited.
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1. Introduction

The purpose of this paper is to demonstrate that the
estimation of thermodynamic properties of organic
compounds in the condensed phase at 298.15 K and
101,325 Pa can be carried out in a satisfactory manner
using established second-order group-additivity methods.
The second-order group-additivity method, originally
introduced by S.W. Benson and coworkers (5S8BEN/BUS,
68BEN, 69BEN/CRU, 69SHA, 71SHA, 73EIG/GOL,
76BEN, 77LUR/BEN, 77SHA/GOL, 77STE/GOL) for
estimating the thermodynamic properties of organic com-
pounds, was developed and used primarily for the gas
phase. This work includes a re-examination of the capa-
bilities for estimation of the thermodynamic properties of
the gas phase to maintain continuity with the condensed
phase and also to introduce changes in group values ne-
cessitated by more recent thermodynamic data available
in the literature.

The coverage of organic compounds includes those
substances containing the elements: carbon, C; hydrogen,
H; oxygen, O; nitrogen, N; sulfur, S; fluorine, F; chlorine
Cl; bromine, Br; and iodine, I. The particular thermody-
namic properties for which groups and group values have
been determined are: enthalpy of formation, Ad{°; heat
capacity, Cp; and entropy, S°. The entropy of formation
(AsS°), Gibbs energy of formation (A¢G °), and the natural
logarithm of the equilibrium constant (InkK;) for the for-
mation reaction, are calculated as auxiliary properties.

The second-order group-additivity approach has been
generally accepted by physical chemists and chemical
engineers because of the simple basis of additivity, clarity
of notation, second-order character, i.e., inclusion of
nearest-neighbor interactions, ease of application, and
satisfactory agreement between the thermodynamic value
reported in the literature and its estimated value. The
ASTM Chemical Thermodynamic and Energy Release
Program, CHETAH, (74SEA/FRE)) uses these methods
for the estimation of the thermodynamic properties of
organic compounds in the gas phase and for the classifi-
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cation of chemicals or compositions depending upon
whether they are likely to be impact sensitive. The
AIChE Design Institute for Physical Property Data
(DIPPR) Manual for Predicting Chemical Process
Design Data (83DAN/DAU) recommends the second-or-
der group-additivity method (76BEN) for the estimation
of enthalpy of formation, heat capacity, and entropy of
organic compounds at 298.15 K in the gas phase. DIPPR
Project 871 is an experimental project begun to deter-
mine accurate enthalpies of formation and vaporization
of key organic compounds so that reliable gas phase en-
thalpies of formation can be calculated at 298.15 K. The
latter data would then permit either the calculation of
new second-order group-additivity values or the replace-
ment of group values which are based on poor quality
data. The improved or new group values would be used
to upgrade both the DIPPR Data Prediction Manual and
the ASTM CHETAH Program.

With such broad needs for thermodynamic property es-
timation in ASTM and AIChE, we felt that the successful
application of this approach for the gas phase merited an
intensive examination of its application into the con-
densed phase. The approach taken for the evaluation of
thermodynamic data and the path of development of
groups and group values for hydrocarbon compounds
came from our previous paper (88DOM/HEA) in which
a systematic procedure was followed for the selection of
group values which gave minimum residuals between the
literature and calculated values. The n-alkanes from C;
to Cis make up one of the most studied families of com-
pounds and have some of the most pristine values for
A, Cp, and S° of all the families of organic compounds.
They form the basis for the development of the
C—(H)3(C) and C-(H)2(C). group values. From this point,
the group and group value development proceeds to
branched alkanes, alkenes, alkynes, aromatic and ali-
cyclic compounds, CHO compounds (alcohols, ethers,
etc.), CHN compounds (amines, nitriles, etc.), and on
to CHNO, CHS, CHSO, and organic halogen com-
pounds. Care is needed in the development of group
values because experimental or recommended data have
different degrees of quality and are not homogeneous.
Reduction of data to as common a basis as possible is re-
quired. For combustion data, some previously established
guidelines were used (71DOM). A global least squares,
least sums, or regression-type fit of all the group values
was not performed because of the differences in the qual-
ity of the data, and because of the limited amount of data
available for the generation of certain groups and group
values. The generation of groups and the calculation of
group values was in part manual and in part computer-
assisted. Some computations for average values, average
deviations, or standard deviation were performed using a
desk-top calculator. Others were made using computer
spread-sheet analysis.

The group values generated for the hydrocarbons were
held fixed for the generation of non-hydrocarbon values.
Most of the group values for non-hydrocarbon com-
pounds were generated using the THERM/EST Program

807

(NIST Standard Reference Database 18) (90DOM/
HEA?2) by having the group value being sought initially
become part of the residual value. In this procedure, an
unknown group value is calculated, then a value is
assigned to the unknown group, and a final or true resid-
ual value is calculated which excludes the new group
value, but minimizes the final residual value. When a
large number of experimental values were available to
calculate a group value, as with n-alkanes, n-alkanols or
n-alkanethiols, final adjustments were examined with
computer spread-sheet software. Care was taken to
accommodate the adjusted group values when the same
groups were needed for different families of compounds.
For example, the C-(H)(C)(O) group and its group
values are required for alcohols, ethers, esters, and per-

" oxides. Group values for some families or compounds

were generated simply by calculating simple arithmetic
averages because the experimental data were limited to 2
or 3 values. The group C-(H)3(C) is used freely in the
molecular structure representation of compounds be-
cause the value of the methyl group does not change ex-
cept for the physical phase no matter to what it is
attached. Hence, C-(H);(C) = C-(H)3(0) = C-(H)3(N)
= C—-(H)s(S), etc., and consequently, methanol can be
represented by: C-(H)3(C) + O-(H)(C) rather than:
C~(H)3(0) + O-(H)(C). Appendix 1 lists unique groups
derived from data on individual compounds as their
source.

The compounds for which estimated properties have

been calculated are divided into various organic families

as shown in Table 1. The number of compounds within
each family is indicated. A total of 1512 compounds have
had thermodynamic properties estimated and compared
with a literature value. This total is not exhaustive, but
does represent a sufficiently broad array of organic struc-
tures to demonstrate the applicability of the group addi-
tivity method to the condensed phase. Compounds are
listed according to the increasing number of carbon
atoms within each family, but sometimes the carbon
number reverts back to lower values because of the inclu-
sion of certain compounds with secondary or tertiary
substitution, unsaturation, multiple functional groups,
aromatic substitution, or cyclic structures. Table 2 pro-
vides a listing of over 600 groups and energy corrections,
and their corresponding values for AH®, C;, and S° for
the gas, liquid, and solid phases. Table 3 offers some
guidance to the definition and interpretation of organic
groups for persons not accustomed to the notation in
Table 2.

Thermodynamic properties for 1512 compounds are
shown in Tables 4 through 54 and contain the following
information: the title of the organic family, the number of
compounds included in that family, individual compound
name(s), formula of the compound, the organic groups
which comprise the structure of the compound, symmetry
number, o, and optical isomers, m. Thereafter, each
phase is treated separately, gas, liquid, and solid. Prop-
erty symbols AdH° (in kJ/mol), C; (in J/mol-K), and §° (in
J/mol-K) appear in the extreme left column. Next, the ex-
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perimental or recommended values are also given, when
available, and entered under the column, “Literature”.
The property value derived from summing the group val-
ues is given under the column, “Calculated”, so that a dif-
ference or residual value may be calculated and shown
under the column, “Residual”. The residual offers an in-
dication of how close the estimated value comes to the
one determined experimentally or tc the one derived
from an evaluation of a collection of literature data. If the
appropriate group values are available so that the en-
thalpy of formation and entropy can be estimated, we
also provide the entropy of formation, AsS° (in J/mol'K),
Gibbs energy of formation, AsG° (in kJ'mol™"), and the
logarithm of the equilibrium constant for the formation
process, InK;. In order to calculate the entropies of for-
mation at 298.15 K and 101,325 Pa, the entropies of the
clements in their standard states arc nceded as well as
the entropies of the respective compounds. The entropies
of the elements at 298.15 K and at 101,325 Pa have been
obtained from (89COX/WAG) and are as follows in J/
mol'K: carbon (cr,graphite), 5.740; H; (gas), 130.571; O
(gas), 205.043; N; (gas), 191.500; S (cr, rhombic), 32.054;
F: (gas), 202.682; Cl, (gas), 222.972; Br; (liquid), 152.21;
I, (cr), 116.14. Estimation of the entropy in the gas phase
requires a —RlIno term where o is the total symmetry
number of the molecule and R is the universal gas con-
stant (R = 8.31451 J/mol-K). The total symmetry number
of the molecule is divided into two parts: the internal
symmetry number and the external symmetry number.
The definitions of the latter symmetry numbers and sev-
eral example calculations of symmetry numbers can be
found in (88DOM/HEA). Estimation of the gas phase en-
tropy also requires accounting for optical isomers as the
molecular structure dictates with a Rinm term, where m
indicates the number of such isomers. Since this work
deals with data at only one temperature, 298.15 K, no dis-
tinction is made between the heat capacity at constant
pressure, Cy, and the saturation heat capacity, Car.
Reference squibs appear in the extreme right column
of the tables under the heading “References”; The squibs
are of the type XXAAA/BBBN for each property in each
of the phases and correspond to entries under the column
“Literature”. In this squib notation, XX denotes the last

two digits of the year of publication of the paper, AAA,"

the first three letters of the last name of the first author,
* and BBB, those of the last name of the second author (if
present). Authors after the first two are not noted. The
numeral, N, at the end of the squib is present only when
the authors have more than one paper published in a
given year. Table 55 provides a summary of the residuals
for each family which offers some global insight into the
agreement realized between literature and calculated val-
ues. The residuals have been divided into those for AdH°
which were < =4, > x4 but < =8, and > =8 kJ'mol .
Similarly, for C; and S°, the residuals have been divided
into those which were < +4, > *4but < +8,and > %8
J/molK. Table 56 shows an alphabetical compound
name-formula index which provides the CAS registry
number, family in which the compounds may be found, its
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listing or rank within the given family, and the page on
which data for the compound appears. A bibliography
given in Table 57 with about 1000 references links refer-
ence squibs in Tables 4 through 54 to literature citations.
We have examined the original reference sources for
data on the enthalpies of formation, heat capacities, and
entropies for almost all of the compounds. The thermo-
dynamic tables compiled by Stull, Westrum, and Sinke
(69STU/WES, 69STU/WES2) have been used for many
of the literature gas phase heat capacities and entropies.
We have also used some general thermodynamic refer-
ence sources to find original sources in certain cases
(70COX/PIL, 71ZWO/WIL, 72DOM, 77PED/RYL,
84DOM/EVA, 85MAJ/SVO, 86TRC, 86TRC2, 86PED/
NAY, 9ODOM/HEA). Over 3700 comparisons between
literature and calculated values are shown for AH°, C;,
and $° in the gas, liquid, and solid phascs. Approximately
half of the comparisons are for the condensed phase.
Interpretation is occasionally required when a refer-
ence squib is designated for a specific property. For ex-
ample, a reference squib denoted for A¢4° in the gas
phase may not actually provide that specific property, but
will report an enthalpy of vaporization at 298.15 K which
when added to AH° in the liquid phase, will then be
equal to the designated experimental or recommended
AdH°(gas) value. Similarly, a reference squib denoted for
AdH°(solid) may not contain the actual A:H° property for
the solid phase, but does report the AH*° for the fusion or
melting of the compound. When the latter is corrected
from the melting temperature to 298.15 K and combined
with Ad1°(liq) at 298.15 K, one obtains the Ag °(solid)
value. Despite concerns related to the estimation of ther-
modynamic properties for solid substances, we typically
find good agreement between literature and calculated
values. Common doubts about the ability to develop a
predictive scheme for solid substances arise because
some organic compounds have many crystalline forms in
the proximity of the melting point. The second-order
group-additivity approach does have its limits. We expect
that the predicted solid phase at 298.15 K is the same as
the stable form encountered experimentally at 298.15 K.
For organic compounds with multiple crystalline phases
and solid-solid transitions, as found with the C;;, Cy4, and
Cis 1-alkanols, the group additivity approach provides
only a limited value for the thermodynamic property. We
do not feel that this limitation diminishes the overall use-
fulness of prediction of this method for solid organic sub-
stances. Appendix 2 shows that internal consistency does
exist when comparisons are made between literature val-
ues for enthalpies and entropies of fusion and enthalpies
of vaporization and the estimated differences for
[Add°(solid) — AdH°(lig)], [S°(solid) — S°(lig)], and
[AH°(lig) — AH°(2)], at 298.15 K. Differences between
literature values for enthalpies and entropies of fusion
corrected from the melting temperature to 298.15 K and
[AH(solid) — AgH °(lig)] and [S°(solid) —S°(lig)] yield
average deviations of +2.7 kJ.mol™! and +4.7 J/molK,
respectively. A similar comparison between literature val-
ues for the enthalpy of vaporization corrected to 298.15 K
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and [AH°(liq) — Ad1°(g)] gives an average deviation of
+1.6 kJ'mol .

The quality of the groups and group values can be eval-
vated by examining the magnitude of the difference (or
residual) which is observed between the literature and
calculated values for a specific property in a given physi-
cal phase. For AdH°, differences within 4 kJ/mol consti-
tutes very good or satisfactory agreement, those which
are between =4 and +8 kJ/mol are at the limits of ac-
ceptability, and differences which are greater than =8
kJ/mol are symptomatic of a problem. The occurrence of
differences larger than =+ 8 kJ/mol are usually due to poor
quality literature data or to a neglected molecular inter~
action, both of which can lead to the incorrect assignment
for a group value. A similar situation applies to heat ca-
pacity and entropy differences. When differences within
+4 J/mol’K occur, the agreement is considered very
good, when they are between *4 and +8 J/mol'K, the
agreement is acceptable, and when the differences are
greater than +8 J/mol‘K, they reflect a problem, which
similarly can be related to poor quality data or to a ne-
glected molecular interaction, and can lead to the selec-
tion of an incorrect group value.

Certain molecules such as methane, methanal, acetoni-
trile, nitromethane, and the methyl halides are precluded
from the rules of group additivity because they are struc-
turally comprised of only one group and, hence, their
group value is equivalent to the corresponding property
value in each of the phases. We have included a number
of such substances at the beginning of some of the or-
ganic families for comparison purposes. When needed for
various calculations, the 1989 table of atomic weights was
used (91DEL/HEU).

2. Discussion of Results
2.1. Hydrocarbon Compounds

The hydrocarbon compounds and thermodynamic
properties appearing in 88DOM/HEA are also presented
here as well as the calculation of the entropy of forma-
tion, Gibbs energy of formation, and equilibrium con-
stant for the formation reaction. A total of 48
hydrocarbon compounds has been added which have cre-
ated more groups and group values. A small number of
groups and group values appearing in 88DOM/HEA have
also - been modified. Hydrocarbons comprise the most
studied single famly of organic compounds from a ther-
modynamic standpoint and form the foundation for the
development of groups and group values not only within
hydrocarbons themselves but also for non-hydrocarbon
compounds. Thermodynamic property comparisons be-
tween hydrocarbons and non-hydrocarbons permit one to
test whether additivity is being preserved, whether molec-
ular forces are interacting, or whether the literature val-
ues may be suspect,

The hydrocarbon compounds examined have been
divided into eleven families: r-alkanes, ¢-alkanes,
g-alkanes, n-alkenes, s-alkenes, alkynes, aromatic

CH-01, aromatic CH-02, cyclic CH-01, cyclic CH-02,
and cyclic CH-03. These families contain thermodynamic
property estimates for a total of 427 hydrocarbon com-
pounds and are found in Tables 4 through 14. An exam-
ination of the 532 comparisons between literature and
calculated values for A#° shows that 70 percent of the
residuals are < %4 kJ/mol, 17 percent are > x4 but
< =8 kJ/mol, and 13 percent are > *8 kJ/mol. For C;
with 361 comparisons, we find 85 percent of the residuals
< =4 J/mol'K, 8 percent > =4 but < +8 J/mol'K, and 7
percent > %8 J/mol-K. Similarly, for S° with 338 com-
parisons, we find 76 percent of the residuals < +4 J/
molK, 16 percent > +4 but < =8 J/mol'K, and 8 percent
> *=8 J/mol'K.

A novel approach for dealing with branched alkanes

- has been described in (88DOM/HEA) for tertiary and

quaternary carbon atoms in hydrocarbon compounds. It
corrects for the repulsive interactions of hydrogen atoms
on methyl groups attached to tertiary or quaternary car-
bon atoms and improves the agreement between litera-
ture and estimated values. The corrections for methyl
repulsion in branched hydrocarbons have been developed
only for A¢H° at 298.15 K. It accommodates the observa-
tion that as branching increases for an isomeric hydrocar-
bon, the Agdf°value becomes more negative (e.g., Add*’s
for isomeric pentanes). A summary of this approach can
be found in (88DOM/HEA).

Except for n-hexacosane, residuals calculated from lit-
erature and calculated values for C; and S° for n-alkanes
with carbon atoms Cy and higher are large, but do not
come from recent calorimetric investigations. We suggest
that some re-determination and confirmation is needed
for the C; and §° values for these hydrocarbon com-
pounds.

2.2. Organic Oxygen Compounds

After hydrocarbon compounds, organic oxygen com-
pounds are the next most abundant category of organic
substances for which thermodynamic data are available.
The CHO compounds have been divided into 11 families:
alcohols, ethers, aldehydes, ketones, acids, anhydrides,
esters, peroxides, hydroperoxides, peroxyacids, and car-
bonates, and are found in Tables 15 through 25. These
tables contain thermodynamic property estimates for 381
CHO compounds. An examination of 570 comparisons of
literature and calculated values for Ad4° shows that 62
percent have residuals which are < +4 kJ/mol, 18 per-
cent are > *4 but < +8 kJ/mol, and 20 percent are
> * 8 kJ/mol. Residuals for C; show that 72 percent are
< =4 J/mol'K, 15 percent are between > =4 and < =8
J/molK, and 13 percent are > =8 J/mol-K. For S°, 72
percent of the residuals are < =4 J/mol'K, 16 percent are
> *4 but < x£8 J/molkK, 12 percent are > +8 J/mol'’K.

Comparison of literature and calculated values for
AH°, C;, and §° shows that for primary alcohols the
agreement is reasonably good. However, initial agree-
ment between literature and estimated values for sec-
ondary and tertiary alcohols was not as good as with
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primary alcohols. We found that significantly smaller
residuals resulted for secondary and tertiary alcohols if a
methyl repulsion correction was applied for tertiary or
quaternary carbon atom attached to an oxygen atom.

Agreement between literature and calculated values
for secondary aliphatic alcohols, diols, triols, and tetrols
for AsH°, C7, and §° are somewhat inconsistent. Large
residuals occasionally appear but do not seem to show a
consistent trend. The residuals for some phenolic com-
pounds can be improved with the application of an ortho
correction for OH-OH interactions. Some of the litera-
ture data are not recent and may be suspect.

We found that better agreement between literature
and calculated values was obtained if separate
C—~(H)(C)2(0) and C~(C)3(0) groups were assigned to
alcohols and peroxides, and another for ethers and esters,
rather than having global groups for all of the organic
oxygen families. Hence, this separation is indicated in the
list of groups and group values in Table 2 and under each
compound in Tables 4 through 54 in the structural group
notation.

Literature and calculated values for AH°, Cy;, and S°
for ethers and ketones show generally good agreement.
This is possible because of a significant quantity of good
quality data in the gas and condensed phases.

For aldehydes, agreement between literature and
calculated values for A#H°,Cp, and S° in the gas phase are
generally satisfactory. Although satisfactory agreement is
found for A °(liq), agreement for C;’ and S° in the liquid
phase is poor. The Cp and S° data of S6PAR/KEN at
298.15 K for butanal and heptanal in the liquid phase
reflect the expected linear relationship when n-alkanals
increase by a CH; group. The recent data reported for
ethanal by 88LEB/VAS, propanal by 77KOR/VAS,
butanal by 89VAS/LEB, hexanal by 91VAS/BYK, and
heptanal by 83DYA, 84VAS/PET indicate that the rela-
tionship for 1-alkanals in the liquid phase is neither linear
nor smooth. These authors describe anomalies in the lig-
uid phase which they have found to be due to association
in 1-alkanals through hydrogen bonds. The group values
we have chosen are based on linearity, hence, significant
deviation are reflected in the large residuals which occur.

We have found some large differences between the lit-
erature and calculated values for A¢H° and C; for dibasic
acids in the gas and solid phases. It is not clear whether
these residuals are due to hydrogen bonding in dibasic
acids, odd-even carbon atom effects, the need for a group
correction factor, poor experimental data, or most of the
above. A significant amount of these data were reported
in the 1920’s. It may be possible that the odd-even rela-
tionship which is observed for the melting temperatures
of dicarboxylic acids is similarly reflected in their thermo-
dynamic properties. A large fraction of the residuals in
A s for the dibasic acids are > =8 kJ/mol.

The experimental A#° values for 1-naphthoic and
2-naphthoic acid differ from each other by 9.4 kJ/mol in
the gas phase and 12.4 kJ/mol in the solid phase. Exami-
nation of the structures of these acids by 74COL/ROU
indicates that 2-naphthoic acid is planar, but 1-naphthoic
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acid is twisted 11° out of the naphthalene plane due to
overcrowding, hence, these structural differences account
for the observed energy differences.

Corrections have been developed for ortho and meta
interactions between two or more carboxylic acid groups
in aromatic acids. Similar corrections were developed for
interactions between methoxy and carboxylic acid groups.
In some instances, a clear interaction correction was not
developed because the nature of the interaction between
adjacent or near-adjacent groups could not be inter-
preted clearly, and/or the quality of the experimental
data did not allow an interpretation. In these cases, we
applied the ortho and meta corrections developed for
hydrocarbon compounds.

Difficulty in resolving the agreement between litera-
ture and calculated A#7° values for benzoic anhydride
with aliphatic anhydrides led to the development of sepa-
rate groups for O~(CO)2 and corresponding attachments
to aliphatic and aromatic substituents. They are listed in
Table 2 as: O—(CO)2, aliphatic and O-(CO)2, aromatic.

Thermodynamic property data on peroxides, hydroper-
oxides, and peroxyacids are limited to enthalpies of for-
mation. From time to time, agreement between AH°
experimental and calculated values is poor. This situation
is due to a lack of high quality data on these substances
and is understandable because of their explosive and
thermally sensitive character. The preparation of suffi-
cient amounts of high purity samples of thermally sensi-
tive substances places a very high demand upon any
research effort.

The unusually large difference between the literature
and calculated AH° for diacetyl peroxide (DAP) in the
liquid phase (see Table 21, 38.66 kJ/mol) may be due to
the instability of the compound. Because of its instability,
bomb calorimetric experiments on diacetyl peroxide were
performed on a toluene solution (37.53 wt% DAP,
62.4/wt% toluene; 57JAF/PRO). Bomb calorimetric ex-
periments were made at only one concentration of DAP
in toluene, hence, dilution errors or analytical errors can-
not be easily detected. Examination of the experimental
and calculated values for dipropionyl and dibutyryl per-
oxides shows their residuals to be satisfactory.

The differences found between the literature and esti-
mated values for peroxy acids are large. The groups de-
veloped for the family appears to be the best that can be
assembled. If some re-determinations of the thermody-
namic properties for peroxy acids can be made, smaller
residuals may result.

2.3. Organic Nitrogen Compounds

Literature and estimated thermodynamic properties on
organic nitrogen compounds have been divided in seven
CHN families and nine CHNO familes. The families
which comprise the CHN compounds are: amine, imines,
nitriles, hydrazines, diazenes, azides, and cyclic CHN
compounds and are found in Tables 26 through 32. A to-
tal of 137 CHN compounds are shown. Agreement be-
tween experimental and calculated values shows 84
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percent of the residuals for AZH° to be < x4 kJ/mol, 10
percent of the residuals for Ad{° to be < =4 kJ/mol, 10
percent are > =4 but < =8 klJ/mol, and 6 percent are
> +8 kI/mol. For C;, 85 percent of the residuals are
< =4 J/molK, 7 percent are > =4 but < x8 J/mol'K,
and 8 percent are > =8 J/mol-K. With respect to $°, 77
percent of the residuals are < =4 J/mol'K, 15 percent are
>=*4 and < =8 J/molK, and 4 percent are > =8 J/
mol'K.

The families which comprise the CHNO compounds
are: amides, ureas, amino acids, nitroso, nitro, nitrites, ni-
trates, nitramines, and cyclic CHNO compounds. A total
of 171 CHNO compounds are shown in Tables 33
through 41. Comparison of literature and calculated val-
ues show that for AF° residuals, 68 percent are < *4
kJ/mol, 11 percent are > =4 but < =8 kJ/mol, and 21
percent are > *8 percent. For C;, 80 percent of the
residuals are < =4 J/molK, 6 percent are < *4 but
> + 8 J/mol'K, and 14 percent are > =8 J/mol:K. For S°,
69 percent are < *+4 J/mol’K, 10 percent are < =4 but
> +8 J/mol'K, and 21 percent are > =8 J/mol-K.

From an initial examination of the differences between
the literature and calculated values, the CHN family ap-
pears to be amenable to prediction. We have applied the
-CH; quaternary correction for alkane branching to ni-
trogen atoms in tertiary amines, N,N-dimethylsubstituted
amides, and N ,N-dimethylsubstituted ureas because bet-
ter agreement resulted between experimental and esti-
mated values. A corresponding application of the -CHs
tertiary correction to nitrogen atoms in secondary
amines, N-methylsubstituted amides, or N-methyl substi-
tuted ureas was not used because it did not lead to signif-
icantly smaller differences between experimental and
estimated values.

Comparison of the experimental Ad4° for the solid
phase of acetamide with the estimated value shows a dif-
ference of —10.41 kJ/mol. This difference is larger than
one would like. However, anomalous behavior has been
reported for crystalline acetamide due to its tendency to
supercool (86EMO/NAU). Acetamide forms an unstable
solid phase along with a stable form. The stable and un-
stable forms have melting temperatures of 353.5 K and
342.15 K, and enthalpies of melting of 15.6 and
12.5—-12.9 kJ/mol, respectively.

The estimation of the thermodynamic properties of
amino acids and peptides in the solid phase is a particu-
larly challenging task. Some amino acids have been the
subject of a significant amount of calorimetric study;
glycine and hippuric acid are examples. Other amino

acidc ac well ac ?pnhrlnc have received nth limited calori-
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metric attention. There is a mixture of high quality,
medium quality, and limited quality data on these com-
pounds. Other challenges included accounting for the
dipolar nature of amino acids, and identifying differences
when possible between (DL) racemic and optically active
(R or D, and S or L) isomers. Because the enthalpy of
combustion and formation of glycine has been so fre-
quently determined, we have used the experimental val-
ues for this amino acid and the corresponding data on

glycylglycine as the basis for deriving the C-(H)2(CO)(N)
group and group value and the energy correction for the
dipolar nature or zwitterion character of aliphatic amino
acids. Since the zwitterion nature of amino acids and pep-
tides is a unique property and not prominent in the other
organic nitrogen compounds treated in this paper, a sep-
arate identification and energy correction was warranted.
The establishment of the zwitterion energy correction
also allows the C-(H)2(CO)(N) group to have property
values not seriously divergent from those groups such as
C-(H)2(C)2, C-(H)2(C)(CO), and C-(H)2(C)(N). The
zwitterion energy correction for solid aliphatic amino
acids and peptides for Ad°, Cg, and S° are —55.10
kJ/mol, —44.50 J/mol'K, and —13.40 J/mol'K, respec-
tively. Using similar reasoning, a zwitterion energy cor-
rection was developed for amino acids and peptides
containing an aromatic ring, but required differentiation
between situations in which a -CHz- group breaks the
conjugative nature of the aromatic ring from its linkage to
the a-carbon of an amino acid or peptide. For these
cases, the zwitterion energy is designated as “aromatic I”
and was derived from AdH°(solid) data for phenylalanine
and phenylalanine peptides; the zwitterion energy correc-
tion (for aromatic I) for Ad°, C;, and S° are —32.00
kJ/mol, —20.50 J/mol'K, and —13.00 J/mol'K, respec-
tively. For situations in which the aromatic ring of an
amino acid or peptide is bonded directly to amino groups
or to carboxylic acid groups where the influence to ring
conjugation should be stronger than it is for phenylala-
nine derivatives, a second aromatic zwitterion energy cor-
rection was derived to accommodate the estimation of
the aminobenzoic acids, hippuric acid, and hippuryl-
glycine, and designated as “aromatic II”’; the zwitterion
energy correction (for aromatic II) for AH®, C5, S° are
—11.00 kJ/mol, 5.00 J/mol'K, and —9.00 J/molK, respec-
tively. These group values are also found in Table 2.
Agreement between literature and estimated values is
variable. Future reconciliation of the large residuals may
result from more precise calorimetric determinations of
certain amino acids and peptides as well as some re-ad-
justment of group values. Better agreement was obtained
between literature and estimated values when
N~(H)2(CO) and N-(H)(C)(CO) groups were developed
separately for amides and ureas in comparison to amino
acids and peptides. At this time, it is not clear whether
the better agreement is a function of differences in the
molecular structure of these organic families or whether
more accurate experimental data will offer new changes
to their estimation.
The recidual value for A H° /anl d) for nitroscbe

he residual value for AJH° (solid ) for nitrosobenzene
is large, —85.65 kJ/mol. The group, CB-(NO), and corre-
sponding A¢H° group values, were derived from experi-
mental data on 4-nitroso-1-naphthol. The AH°
experimental data for 4-nitroso-1-naphthol (68HAM/
FAG) are more reliable than those for nitrosobenzene
(30DRU/FLA). The large residual for nitrosobenzene is
probably due to either sample purity or to difficulties
with experimental bomb calorimetric procedures, or
both.
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As the development of the second-order group additiv-
ity approach to the estimation of thermodynamic proper-
ties (S7BEN/BUS, 69BEN/CRU) began, the enthalpy of
formation of the benzene (CsHs) molecule was divided by
six to derive the group value for A¢H° Cg~(H)(Cg): group
in the gas phase. In this division, the resonance or conju-
gation energy of benzene (~150 kJ-mol~') had also un-
dergone a corresponding division. We have attempted to
extend this concept to pyridine and have introduced the
N—(Cg) group which not only includes the energy content
for a property, but also the corresponding component of
the conjugation energy which resides in the pyridine
molecule. Reasonable success was achieved for pyridine
and substituted pyridines in Table 32. The further exten-
sion of this concept to five-membered ring systems be-
comes a more difficult task when they possess an intrinsic
and sizeable conjugation energy, but in addition, contain

a significant amount of strain energy. This situation is .

true for five-membered systems such as furan, pyrrole,
and thiophene. We have treated the carbon atoms in
these five-membered ring systems as benzene carbon
atoms, using the Ce~(H)(Cs): group, because their conju-
gation energies are in the range from 65 to 120 kJ-mol~1.
As a result of this treatment, the A¢H° ring strain correc-
tions (rsc) for furan, pyrrole, and thiophene appear as
negative values. In contrast, the conjugation energy in
1,3-cyclopentadiene is small when compared with its ring
strain energy and its structural description has been
assembled using Csq~(H)(Cs) and Co—(H)(C) groups
rather the Cg—(H)(Cg): group.

2.4. Organic Sulfur Compounds

The families which comprise the CHS and CHSO com-
pounds are: thiols, sulfides, disulfides, sulfoxides, sul-
fones, sulfites, sulfates, and cyclic CHS compounds. A
total of 138 CHS and CHSO compounds are shown in
Tables 42 through 49. Agreement between literature and
calculated values shows 80 percent of the residuals for
AH° to be < £4 kJ-mol~', 14 percent of the residuals to
be > +4 but < =8 kJ'mol™', and 6 percent to be > =8
kJ-mol~'. For C;, 92 percent of the residuals are < x4
J-mol~"K~", 7 percent are > x4 but < £8 J-mol K™},
and 1 percent are > =8 J-mol™"“K~. For §°, 87 percent
of the residuals are < +4 J-mol~"K~!, 7 percent are
> +4 but < +8 Jmol~ K™}, and 6 percent are > +8
Jmol~“K™!.

Excluding hydrocarbon compounds, organic sulfur
compounds containing the elements C, H, and S stand
out as offering an extremely high quality array of experi-
mental thermodynamic values for Ad#1°, C;, and S°. The
establishment of this high quality array of data on CHS
compounds is due to the need of the petroleum industry
to understand the thermochemistry of organic sulfur
compounds because of their presence in petroleum and
because of the need to understand their energetics and
equilibrium properties in petroleum refining. Much of
the effort to establish high quality thermodynamic data
for this class of organic compounds resulted from an ex-
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perimental effort which took place at the U.S. Bureau of
Mines Thermodynamics Laboratory in Bartlesville, OK
{now called the National Institute for Petroleum and
Energy Research (NIPER)) and at the Thermochemical
Laboratory at Lund University, Lund, Sweden. The de-
velopment of a high precision rotating bomb calorimeter
was a key accomplishment which has led to the determi-
nation and publication of extemely precise and accurate
thermodynamic properties for CHS compounds. A rotat-
ing-bomb calorimeter is needed because the final state of
sulfur as an aqueous sulfuric acid solution is not homoge-
neous in its dispersal throughout the interior of the static
combustion bomb and is energetically uncertain. An im-
portant phase of the research effort focused on the
establishment of the enthalpies of formation of aqueous
sulfuric acid in various states of dilution. These A# s
were then applied toward the identification of the final
state of sulfur in the bomb combustion process for
organic sulfur compounds. This feature is important
because the energelics of the final thermodynamic state
of the combustion process must be clearly and precisely
defined. Without a knowledge of the final state of sulfur
in the form of an aqueous sulfuric acid solution for the
combustion reaction, highly precise and accurate data
would not be available. For additional information, the
reader should examine 56ROS, 62SKI, and 79SUN/
MAN.

The research effort in the two laboratories at
Bartlesville and Lund was responsible for publication of
high quality data available on organic sulfur compounds
in the chemical literature and the subsequent good agree-
ment found here between experimental and estimated
values as presented in Tables 42 through 49.

Collectively, the residuals shown for thiols and sulfides
are very small. Of the organic sulfur families, sulfones ap-
pear to be less well-behaved, but agreement here be-
tween experimental and estimated values is still
reasonably good.

2.5. Organic Halogen Compounds

The families which comprise the CHX and CHXO
compounds are: fluorides, chlorides, bromides, iodides,
and mixed halogen compounds. A total of 258 halogen
compounds are shown in Tables 50 through 54. Agree-
ment between experimental and calculated values shows
54 percent of the residuals for Ad{°tobe < =4 kJ'mol~?,
17 percent to be > +4 and < =8 kJ-mol~!, and 29 per-
cent to be > =8 kJ-mol~'. For C;, 76 percent of the
residuals are < £4 J-mol~“K~?, 11 percent are > 4 but
< +8 kI'mol ™!, and 13 percent are > *8 J-mol K.
With respect to S°, 70 percent are < =4 J-mol~ K™, 17
percent are > +4 but < +8 J'mol"K~!, and 13 percent
are > *8 J-mol “K~%

In contrast to hydrocarbons and organic sulfur
compounds, the thermodynamic properties of organic
halogen compounds are collectively not known as pre-
cisely. In addition, halogen-halogen interactions operate
which require interpetation. When these interactions
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are overlooked, they tend to make the differences be-
tween literature and estimated values larger than they
should be.

The use of a rotating bomb calorimeter for the deter-
mination of enthalpies of combustion and for the deriva-
tion of enthalpies of formation is needed for organic
halogen compounds. The enthalpy of formation of the fi-
nal state of the hydrohalogen acid in aqueous solution
must be determined in order to have a defined thermody-
namic final state for the combustion process. Additional
problems prevail with organic chlorine compounds in that
they form about 15-20% elemental gaseous chlorine, Cl,,
and about 80-85% HCI in aqueous solution during the
bomb combustion. A reducing agent such as a solution of
arsenious oxide must be added to the combustion bomb

prior to its closure with the sample so that the Cl; is con-

verted to C1~ and enters the aqueous solution. Similarly,
without a reducing agent, organic bromine compounds
form about 80-85% bromine, Br,, and 15-20% HBr in
aqueous solution. Aqueous arsenious oxide reduces the
Br; to aqueous HBr during the oxidation reaction when
the reducing agent is added to the bomb prior to closure.
The combustion process for organic fluorine compounds
give aqueous HF as the only fluorine combustion product
while organic iodine compounds yield crystalline elemen-
tal iodine as the singular iodine-containing product. For
additional information, the reader should examine
56ROS, 62SKI, and 79SUN/MAN.

The large differences between the experimental and

estimated values for A#°(gas) and Ad{°(solid) for

decafluorobiphenyl (322.8 and 337.84 kJ-mol™’, respec-
tively) are not easily explained. The study reported by
79PRI/SAP2 for the combustion of Ci:F,, indicates that
CO,, CF,, and F; are the only products of combustion in
excess oxygen. Several reasons may explain the large dif-
ferences. Possible explanations include: the energy
corrections for the interactions between fluorine atoms in
Ci.Fp may be different than those which are currently
viewed; or, the quantitative determinations of the CF,
and F, as combustion products may be in error.

We have attempted to correct for the interactions
between halogen atoms in the various halogen families
using cis -, ortho, or meta corrections, but success here is
limited.

2.6. Comparison with an Extended Second-order
Group Additivity Scheme

An extended multi-parameterized second-order group-
additivity estimation scheme has been developed by I.B.
Pedley and co-workers (86PED/NAY).

The Pedley scheme is limited to the estimation of
enthalpies of formation of organic compounds at 298.15
K in the gas phase. The additional parameterization
accounts more comprehensively for nearest- and next-to-
nearest neighbor interactions than the estimation scheme
developed by S.W. Benson and co-workers and used in
this work.

The details of the Pedley scheme are discussed in a
cursory manner in Appendix 3 and more fully in 86PED/
NAY. A comparison of estimated values from the Pedley
scheme and that used in this work has been made for 20
hydrocarbons and 20 organic oxygen compounds. The re-
sults indicate that differences between literature and esti-
mated values are about the same for the two groups of
compounds tested.

2.7. Summary and Conclusions

We have demonstrated the successful extension of the
second-order group-additivity method for the estimation
of Ad1°, C;, and §° at 298.15 K to liquid and solid organic
compounds. A re-examination of group values for the gas
phase was performed in order to maintain internal
consistency with the condensed phase. This work has
been carried out for 1512 organic compounds containing
the elements carbon, hydrogen, oxygen, nitrogen, sulfur,
and halogens. A total of over 3700 comparisons between
literature and estimated values have been made for A¢H°,
C;, and §° in the gas, liquid, and solid phases. Overall, for
the compounds covered, the estimation of AJH° showed
that 67 percent of the residuals were < 4 kJ-mol~?, 16
percent were > *4 but < +8 kJ-mol~, and 17 percent
were > *8 kJ-mol~". Values for C; showed that 80 per-
cent of the residuals are < x4 J-mol~*K™’, 10 percent
are > =4 but <=8 Jmol"K~!, and 10 percent are
> =8 J-mol~"K~'. Values for §° show that 76 percent of
the residuals are < =4 J-mol~"K™!, 14 percent are > +4
but <+8 Jmol ™K™', and 10 percent are > +8
Fmol K™%

The groups and group values developed in this work
should be helpful to thermochemists and chemical engi-
neers for the estimation of enthalpies of formation, heat
capacities, and entropies at 298.15 K and 101,325 Pa
when their needs for predicted values of these thermody-
namic properties arise. This estimation technique can
also be used to establish whether a new experimentally
determined value for AH®, C;, or $° comes within the
range of expectations of group additivity as dictated by
the experience already shown with this method.

Comparisons in Appendix 2 between literature values
for the enthalpy and entropy of fusion and the enthalpy
of vaporization, corrected from either T, or Ty
to 298.15 K, with corresponding differences [Ad{ °(solid)
- Ad°(lig)], [S°(solid) — S°(lig)], and [AH°(liq) —
AdH°(g)], respectively, show that internal consistency
does exist for the compounds tested.

The limited comparison of hydrocarbon and oxygen-
containing compounds in Appendix 3 suggest that the
extra effort taken in the Pedley scheme to account for
nearest- and next-to-nearest neighbor interactions may
have either a very small or even negligible effect upon
reducing the degree of differences between literature and
estimated values for enthalpies of formation at 298,15 K
in the gas phase.
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3. Tables of C-H-N-O-S—Halogen Compounds

TABLE 1. Summary of tables of C-H~-N-O-S Halogen Families

Table 1. C-H-N-O-S-Halogen Families
Table 2. Listing of Groups and Group Values
Table 3. General Definitions and Examples of Notations
for Molecular Groups
Hydrocarbon Compounds
Table Name Description No. of Compounds
Table 4. n- Alkanes normal alkanes 25
Table 5. t- alkanes tertiary branched alkanes 35
Table 6. g- Alkanes quaternary branched alkanes 16
Table 7. n-Alkenes linear alkenes 32
Tabie 8. s-Alkenes branched alkenes 34
Table 9. Alkynes alkyne hydrocarbons 28
Table 10. Aromatic CH-01 aromatic hydrocarbons 42
Table 11. Aromatic CH-02 aromatic hydrocarbons 80
Table 12. Cyclic CH-01 cyclic hydrocarbons 40
Table 13. Cyclic CH-02 cyclic hydrocarbons 48
Table 14. Cyclic CH-03 cyclic hydrocarbons 47
Total Hydrocarbon compounds 427

CHO Compounds

Table Name Description No. of Compounds
Table 15. Alcohols alcohols, diols, triols, phenols 69
Table 16. Ethers linear, branched, and cyclic ethers 52
Table 17. Aldehydes aldehydes 16
Table 18. Ketones ketones 42
Table 19. Acids linear, branched, cyclic, and
aromatic acids 89

Table 20. Anhydrides anhydrides 1
Table 21. Esters esters and lactones 74
Table 22. Peroxides peroxides 7
Table 23. Hydroperoxides hydroperoxides 9
Table 24. Peroxyacids peroxyacids 8
Table 25. Carbonates carbonates 3

Total CHO compounds 381

CHN Compounds

Table Name Description No. of Compounds
Table 26. Amines Linear, branched, cyclic, aromatic 50

Table 27. Imines imines 2

‘Table 28. Nitriles tinear, branched, cyclic, aromatic 27

Table 29. Hydrazines hydrazines 6

Table 30. Diazenes diazenes 14

Table 31. Azides azides 6

Table 32. Cyclic CHN heterocyclic nitrogen compounds 32

Total CHN compounds 137
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TABLE 1. C-H-N-O-S8-Halogen families (Continued)

CHNO Compounds

Table Name Description No. of compounds
Table 33. Amides Linear, Branched, Cyclic, Aromatic 28
Table 34. Ureas Ureas 24
Table 35. Amino acids Amino acids and peptides 38
Table 36. Nitroso compounds Nitroso and cyanato compounds 9
Table 37. Nitro compounds Linear, branched, cyclic, aromatic 50
Table 38. Nitrites Nitrites 3
Table 39. Nitrates Nitrates 6
Table 40, Nitramines Nitramines 10
Table 41. Cyclic CHNO Cyclic amides 3

Total CHNO compounds 17

CHS and CHSO Compounds

Table ~ Name Description No. of compounds
Table 42. Thiols Linear, branched, cyclic, aromatic 31
Table 43. Sulfides Linear. branched, aromatic 33
Table 44. Disulfides Disulfides 8
Table 45. Sulfoxides Sulfoxides 6
Table 46. Sulfones Linear, branched, aromatic 38
Table 47. Sulfites Sulfites 5
Table 48. Sulfates Sulfates 4
Table 49. Cyclic CHS Heterocyclic sulfur compounds 13
Total CHS and CHSO compounds 138

Halogen Compounds

Table Name

Description

No. of compounds

Table 50. Fluorides
Table 51. Chlorides
Table 52. Bromides
Table 53. Todides

Table 54. Mixed Halogen compounds

CHF and CHFO compounds
CHCI and CHCIO compounds
CHBr and CHBrO compounds
CHI and CHIO compounds

46
116
39
39

CHCIF, CHCIBr, CHBrF, CHFI compounds 18

Total Halogen compounds

Total of all compounds

258

1512

815
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TABLE 2. Listing of groups and group values
Group AH” e 5° A Cp §° A" (o §°
(gas) (gas) (gas) (liq) (liq) (liq) (solid) (solid) (solid)
CH Groups

C—(H)3(C) ~42.26 25.73 127.32 —47.61 36.48 83.30 —46.74 6745  56.69
C-(H)(C)2 —20.63 22.89 39.16 ~25.73 30.42 32.38 —29.41 2192 23.01
C-(H)(C)s -117 20.08 —53.60 -4.77 21.38 -23.89 -598 —48.81 —16.89
-CH, corr (tertiary) =226 0.00 0.00 -2.18 0.00 0.00 -2.34 0.00 0.00
C~C)s 19.20 16.53 —149.49 17.99 10.24 —98.65 12.47 —83.63 —33.19
—CH; corr (quaternary) —4.56 0.00 0.00 —4.39 0.00 0.00 —4.35 0.00  0.00
-CH; corr (tert/quat) -1.80 0.00 0.00 -1.77 0.00 0.00 -2.70 0.00 0.00
-CHj; corr (quat/quat) -0.64 0.00 0.00 —0.64 0.00 0.00 -2.24 0.00 0.00
Ca~(H)2 26.32 21.38 115.52 21.75 28.37 86.19 2243
Co~(H)(C) 36.32 18.74 33.05 31.05 24.60 28.58 25.48
Ca~(C):2 44.14 15.10 ~50.84 39.16 2322 -29.83 3297
Ce~(H)(Cy) 28.28 18.54 27.74 22.18 31.67 13.30 17.53 3565 2175
Ca~(C)(Ca) 36.78 17.57  —61.33 30.42 2619  —41.92 2791
Ca~(Ca)(Cs) 56.07
Ca~(H)(Cs) 28.28 18.54 27.74 2218 31.67 13.30 17.53 3565 2175
Ca—~(C)(Cs) 37.95 15.90 -51.97 38.58
Cs—(H)(C) 28.28 18.54 27.74 22.18 31.67 13.30 17.53 3565 21.75
C—(H)4, Methane —74.48 3573 206.92
Ca—(Cs)2 32.88 30.83 25.10 49.91 32.50
C—(H)2(C)(Ca) —20.88 20.63 38.20 -25.73 29.29 31.67 —24.35
C~(H)(C)z(Ca) ~1.63 2749  —50.38 -5.02 3012 -28.07 -6.49
—CH; corr (tertiary) -2.26 0.00 0.00 -2.18 0.00 0.00 -2.34 0.00 0.00
C~(C)s(Cy) 2213 9.16 -—150.23 20.79 28.74 —-108.20 12,51
~CH; corr (quaternary) -4.56 0.00 0.00 -4.39 0.00 0.00 —4.35 0.00 0.00
C-(H)(C)(C.): -1.17 20.08 —53.60 —4.77 21.38 —23.89 —5.98 —48.81 —16.89
C(H)(Ca)2 —-18.92 24.77 42.08 —24.43 40.88 19.32 —21.60
C~(H)2(Ca)(Co) -2473
C-(H)(C)(Ca)(Ca) —6.90
cis (unsat) corr 4.85 —-8.03 5.06 5.27 0.00 0.00 5.73 0.00 0.00
tert-Butyl cis corr 17.24 0.00 0.00 17.48 0.00 0.00 17.57 0.00 0.00
C—(H) 113.50 22.55 101.96 104.47 39.96 67.57 110.34
C—C) 115.10 13.22 26.32 107.15 25.59 14.25 101.66
C—Ca) 121.42 10.71 39.92 114.77
C(Cg) 120.76 10.17 17.77 119.00 103.28 3230
C—(C) 120.76 1427 25.94 104.80 103.28
C-(H)-»(CX(C) -19.70 20.97 42.80 ~22.13 30.39 32.36 —29.41
C~(H)(C)z(C) -3.16 1745  —45.69
-CH; corr (tertiary) -2.26 0.00 0.00 -2.18 0.00 0.00 -234 0.00 0.00
C~C)s(Cy) 22.83 26.38
~CH; corr (quaternary) —-4.56 0.00 0.00 —4.39 0.00 0.00 -4.35 0.00 0.0
C-(H)x(C)2 —41.14 —39.08
C-(C)ACy)2 20.67
C. 142.67 15.86 26.28 134.68 30.04 14.39 131.08
Cs—(H)(Csg)2 13.81 13.61 48.31 8.16 22.68 28.87 6.53 20.13 2275
Cs~(C)(Cg):2 23.64 9.75 —-35.61 19.16 10.10 -19.50 1390  —-2326 -550
Cs~(Ca)(Cs)2 2417 14.12 —33.85 19.12 9.44 -9.04 2027  —-20.00 —10.00
Cs~(C.)(Cp): 2417 1412 —3318§ 19.12 9.44 —9.04 2007  -2000 —10.00
Cs—(Cs)s 21.66 13.12 —36.57 17.21 17.07 17.03 -1.72 -6.00
C~(C)2(Cg)2 52.81
C~(H)2(C)(Cg) -21.34 25.61 42.59 —-24.81 22.90 47.40 —-22.10 4938  26.90
C-(H)(C)(Cs) —4.52 2245 —48.00 -5.82 17.50 -13.90 -3.50
CHCs)(O)s 18.28 1828 -147.19 18.70 5.17 —-96.10 21.57 .
C—~(H)2(Cp): —46.43 —26.50 32.91 5197  -2144 69.06 22.85
C(H)(C)(Cu): —21.47 11.50 28.12 16.40 43.55
CHH)(Cg)s —6.86 34.48 63.64 —12.62
C-(Ce)3(O) 116.25 39.83
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ESTIMATION OF THERMODYNAMIC PROPERTIES OF ORGANIC COMPOUNDS 817
TABLE 2. Listing of groups and group values
Group AH° (044 §° AH® (653 §° AH° c; S°
(gas) (gas) (gas) (lig) (lig) (liq) (solid)  (solid) (solid)
CH Groups
C—Cs)a 27.04 64.89 58.74
Car—(Cor)(Ca)z, 20.10 0.00 0.00 15.83 9.52 -5.54 14,10 230 -6.00
Cor(Cs)(Csr)2 16.00 11.50 12.00 577 2.00
Car(Car)s 3.59 -0.90 1.94 800 7.0
Ce—~(Cs)2(Csr) —8.77
Cu~(Cs)(Car)2 22.46 47.93
ortho corr, hydrocarbons 1.26 6.40 -2.50 3.26 3.50 0.00 5.00 0.00 0.00
meta corr, hydrocarbons —-0.63 0.71 0.00 0.00 0.00 0.00 2.00 0.00 0.00
Cyclopropane rsc (unsub) 115.15 -12.73 134.86 111.58 —28.53
Cyclobutane rsc 110.89 ~19.34 126.04 106.64 -10.68 5148 114.43
Cyclopentane rsc (unsub) 26.75 —-31.44 116.22 22.84 ~23.32 4224 34.00
Cyclohexane rsc (unsub) 0.68 —-31.07 78.18 -1.77 —26.21 10.07 10.94
Cycloheptane rsc 26.34 ~37.14 73.97 23.50 -32.19 15.89
Cyclooctane rsc 40.65 ~43.17 70.78 38.10 —27.88 2.96
Cyclononane rsc 5291 50.40
Cyclodecane rsc 51.99 50.61
Cycloundecane rsc 47.56 47.55
Cyclododecane rsc 17.31 46.27
Cyclotridecane rsc 21.84 24.83
Cyclotetradecane rsc 49.37 37.48
Cyclopentadecane rsc 8.03 65.09
Cyclohexadecane rsc 8.41 67.14
Cycloheptadecane rsc -13.59 69.56
Cyclopropene rsc 223.26
Cyclobutene rsc 125.81 ~11.67 126.77
Cyclopentene rsc (unsub) 24.18 -26.53 113.76 2145 -15.82 48.37
Cyclohexene rsc 5.61 ~19.50 95.69 2.04 -20.26 29.34
Cycloheptene rsc 21.81
Cyclooctene rsc 24.65 18.26
1,3-Cyclopentadiene rsc 24.07 23.95
1,3-Cyclohexadiene rsc 17.14 16.41 —26.56 50.18
1,4-Cyclohexadiene rsc —2.69 —5.64 -34.22 36.41
1,3-Cycloheptadiene rsc 27.54
1,5-Cyclooctadiene rsc 39.34 36.42 -745 23.35
1,3,5-Cycloheptatriene rsc 1684  -18.63 102.26 1859  —54.00 84.96
Cyclooctatetraene rsc .37 -26.31 116.38 77.07 —68.18 113.80
Spiropentane rsc 248.50 ~19.97 286.59 242.58 2.60 162.81
Cyclopropane (sub) rsc 105.95 96.58
Cyclopentane (sub) rsc 19.55 ~27.87 118.39 23.59 —-23.32 56.65 34.00
Cyclohexane (sub) rsc -0.39 ~22.82 83.97 —2.06 -26.21 25.10 10.30
Cyclopentene (sub) rsc 2431 ~24.50 117.11 19.82 ~15.82 48.37
Naphthalene (unsub) 0.00 11.83 —19.66 0.00 0.00 0.00 0.00 000 0.0
Naphthalene (1 sub) 0.00 14.39 —-21.50 0.00 0.00 0.00 0.00 0.00 0.00
Naphthalene (2 sub) 0.00 16.48 —23.00 0.00 0.00 0.00 0.00 0.00 0.00
cis-Decalin rsc 127.00 -183.44 -4.02 -54.12 53.75
trans-Decalin rsc 12381 —-183.24 —-15.22 -57.63 53.67
cis -Hexahydroindan rsc 19.51 16.39 —41.52 86.59
trans -Hexahydroindan rsc 15.16 13.29 -46.00 79.98
2,2-Metacyclophane rsc 52.08 55.06 -24.92
2,2-Metaparacyclophane rsc 9935 109.46 -4.02
2,2-Paracyclophane rsc 125.09 127.26 -13.18 -1.92
3,3-Paracyclophane rsc 50.95 65.53 14.90
Adamantane rsc -6.14 3.18
Fluoranthene rsc 63.21 62.47 59.66 —4.43 —5.92
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TABLE 2. Listing of groups and group values — Continued

Group AH? Cy s° A Cy S AH° cy S5°

(4
(gas) (gas) (gas) (lig) (lig) (liq) (solid) (solid) (solid)
CH Groups

Bicyclof2.2.2]octanc rsc 27.12 —67.59 —63.45 41.52
Bicyclo[3.3.3Jundecane rsc 99.06 124.10
cis-Bicyclo[6.1.0]nonane rsc 115.55 109.35

Bicyclof1.1.0]butane rsc 260.70 254.70

Bicyclo[3.1.0]hexane rsc 123.16 117.56

Bicyclo[2.2.1}hepta-2,5-diene rsc 125.29 124.87

Tetracyclo-[3.2.02,7.04,6]heptane rsc 366.75 356.45

" Tricyclo[2.2.1.02,6)heptane 1sc 148.67 139.67

Bicyclo[2.2.1}hept-2-ene rsc 82.79 73.58 102.73
Bicyclo[2.2.1]heptane rsc 43.49 45.39 57.01
Bicyclo{4.1.0]heptane rsc 106.99 101.39

Pentacyclo-{4.2.0.02,5.03,8.04,7]-octane rsc 674.60 632.34
Bicyclo[2.2.2Joct-2-ene rsc 33.64 56.36
Bicyclo[4.2.0]Joctane rsc 100.72 95.72

Bicyciol5.1.0]octane rsc 109.42 103.62

trans -Bicyclo[6.1.0]nonane rsc 107.05 107.25

Bicyclo[3.3.1]nonane rsc 19.25 39.63

cis -Bicyclo[3.3.0Joctane rsc 33.22 21.92

trans-Bicyclo[3.3.0]octane rsc 59.52 54.72

CHO Groups

CO~(H)., Formaldehyde —108.60 35.40 224.54

CO-(C)(CO) -121.29 -135.04 —140.75

CO-(H)(CO) —~105.98

CO-(CO)(Cg) -112.30 -117.75

CO-(0)(CO) —123.75 —-123.30 40.63 —120.81

CO—(Ca)(0) -136.73 24.56 62.59 —-155.56 48.16 —134.10 43.75 3290
CO-(C)(0) -137.24 24.56 62.59 ~149.37 44.98 3272 -153.60 4498 3213
CO-(H)(0) —124.39 29.00 147.03 -142.42 65.10 94.68

CO—(0), —111.88 ~122.00 31.46 -123.00 4.25 —42.92
CO-(H)(Ca) -126.96 ~153.05

CO—(Cg)2 —110.00 ~-119.00 —116.00 109.33
CO-(C)(Ce) —148.82 —145.22 73.35 ~-143.70 7138 2372
CO-(H)(Cp) ~121.35 -138.12 54.22 ~160.18

CO-(0)(Cp) —125.00 - 140.00 48.16 —145.00 4375 3213
CO—(0), -132.67 2343 6431 —152.76 52.97 3381 —157.95

CO-(H)(C) —124.39 29.00 147.03 -14242 65.10 93.55

CO-(O)(Ca) 27.07

0—(CO),, aliphatic —214.50 -1.08 3416 —230.50 5.28 —-235.00

0—(CQ),, aromatic -238.30 —220.90 -207.00

0—~(Cy)(CO) —198.03 —201.42 19.58

O—CXCO) —188.87 11.80 36.03 —196.02 19.58 3828 ~210.60 -6.00 12.09
O-(H)(CO) —254.30 16.23 101.71  —285.64 37.82 3828 —282.15 4460 21.78
0—~(Cs)(CO) -167.00 —165.50 —-170.00 29.08 4532
O-(C)(0) -20.75 —-23.50 —-30.20

O-(H)(O) -72.26 —101.75 -105.30

O—(Cq)2 -139.29 -137.32

O-(H)(Cy) 3778

O~HC)(Ca) : -129.33 -133.72 51.21

O-(Cg)2 —-717.66 -85.27 23.31 —-96.20 1590 314
O-(C)(Cs) —92.55 —104.85 8.10 -122.87

O-(H)(Cs) —160.30 18.16 121.50  -191.75 44.64 4389 —199.25 29.25 28.62
0-(C), —101.42 18.54 29.33  -110.83 24.27 2678 —119.00

O-(H)(C) —150.33 18.16 121.50 —191.50 44.64 43.80 —199.66 2025 28.62
Ce~(H)(CO) 32.30 15.61 3519 26.61 28.12 782  -18.66 27.53
Co~(C)(CO) 18.62
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ESTIMATION OF THERMODYNAMIC PROPERTIES OF ORGANIC COMPOUNDS 819
TABLE 2. Listing of groups and group values — Continued
Group AH® Cs s° AH® G §° AH° (044 s°
(gas) (gas) (gas) (lig) (lig) (liq) (solid) (solid) (solid)
CHO Groups
Ca—0)(Ca) 36.78 17.57 —-61.34 30.42 26.19 —-41.92 2791
C—0)(C) 44.14 15.10 ~-50.84 39.08 23.22 ~29.83 3297
Cs~O)H) 36.32 18.74 33.05 31.05 24.60 28.58 25.48
C~(CO) 144.52
Ceg—(CO)(Cg): 15.50 10.50 4.39 8.15 -4289  0.08
Cx~(0)(Cs): -4.75 1586  —43.72 —5.61 3971 ~10.59 1.00 -029 159
C-(H)2(CO). —30.74 —23.06 15.56 —-19.10
C~(CO)(C)s 23.93 26.15 799  -85.98 2402 -114.10
CH)(CO)(C)2 -0.25 . —3.89 17.41 —24.52 -9.83 —-80.51
C-(H)(CO)(©) -21.84 24.69 3958 —24.14 29.29 3987  -27.90 2192 24.73
C-(H);(CO) —42.26 25.73 127.32 —47.61 36.48 83.30 -46.74 6745  56.69
C-(H)2(COY(Cy) -16.95 -19.62 -
C~(H)z(CO)(C) —25.48 —26.61
C—~(H)(CO)(Ca) -16.20 -11.67
C-(H)(CO)(C)(Cr) 14.81
C~(H)(0)(CO)(©) 126.63 123.43 744  ~4671 —1439  -5845 8.08
C0)a —152.46 —133.34
C~H)(0)s -113.97 -107.74 217
C~0)(C) —114.39 —99.54
C—~0)2(C)2 —~53.56 —41.30
C—~(H)(0)x(C) -57.78 —-51.42 12.38
C~(H);(0), —62.22 ~62.89 39.92 23.85
C-(H)2(0)(Cs) ~33.76 -29.17 46.48
C-(H):(0)(Cs) -27.49 17.74 3749  —28.62 41.30
C~(H)(CO)(C)(Cr) —1439
C~(H)(CO)(Cs): 372
C-(0)(Cs)s 60.46 57.49
C—~(OX(C)s (ethers,esters) 9.50 14.60 —141.92 0.79 20.46 ~94.68 -0.50
C-(H)(0)(C): (ethers,esters) —-19.46 17.78 —52.80 —21.00 25.56 ~25.31 —20.08
C-(0)(C)s (alcohols,peroxides) -13.50 1573 —14460 —11.13 6558 —12248 -1225  —85.48 —14.77
C~(H)(O)(C): (alcohols,peroxides) —-26.10 19.96 —43.05 —27.60 49.83 ~29.83 —29.08 477 695
C-(H)2(O)(C) -32.90 20.33 4343 -35.80 33.64 32.59 -33.00 2192 2473
C~(H):(0) —42.26 25.73 127.32 —47.61 36.48 83.30 —46.74 6745 56.69
0O-(CO)(0) —88.00 —90.00 -80.50
C~(C)2(0)(Cp) 15.30 25.80 29.30
C-(H)(CXO). —52.50
Glutaric anhydride rsc 20.89 8.91
Succinic anhydride rsc 4.76 —11.08 —10.60
Phthalic anhydride rsc 30.66 -5.52
Cyclopentanone rsc 22.85 15.10
Cyclohexanone rsc 10.50 -31.82 66.98 5.60 —25.61 11.29
Cycloheptanone rsc 10.76 6.31
Cyclooctanone rsc 7.33 9.01 37.38
Cyclononanone rsc 20.43 2257 55.28
Cyclodecanone rsc 15.70 17.73
Cycloundecanone rsc 19.39 20.53
Cyclododecanone rsc 12.91 18.02 47.11
Cyclopentadecanone rsc 9.41 74.77
Cycloheptadecanone rsc 4.87 89.49
Cyclobutane-1,3-dione rsc 140.48 94.10
Ethylene oxide rsc 114.62 ~-10.92 132.00 104.82 —23.90 80.50
Trimethylene oxide rsc 107.35 —22.38
Furan rsc —12.18 -9.97
Tetrahydrofuran rsc 2428 ~-28.73 113.66 17.70 —28.49 47.18 14.60
Tetrahydropyran rsc 5.1 1.32 —-42.22 0.80
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TaBLE 2. Listing of groups and group values — Continued
Group AH® Cy Ss° AH° Cs s° AH° (0} s°
@)  (gas)  (gas) (i) (i)  (ig)  (solid) (solid) (solid)
CHO Groups

1,3-Dioxolane rsc 29.06 18.75 —37.74

1,3-Dioxane rsc 10.90 4.40 —42.26

1,4-Dioxane rsc 19.15 —24.34 73.16 9.76 -29.50 86.28 -12.00

1,3-Dioxepane rsc 25.52 20.01 —49.20

Trioxane rsc 25.02

Tetraoxane rsc 34.23

B-Propiolactone rsc 97.95 75.43 ~5.40 31.85

7-Butyrolactone rsc 34.98 10.16 -16.61 21.56

7-Valerolactone rsc 26.06 4.75

8-Valerolactone rsc 42.51 19.19 -16.74 10.77

Caprolactone rsc —-21.92 —=4.92

Undecanolactone rsc -28.12 —33.05

Ethylene carbonate rsc 23.90

Cyclobutane methyl carboxylate rsc 75.21 79.08

Bicyclobutane methyl carboxyiate rsc 222.27 219.98

1,4-Dimethylcubane dicarboxylate rsc 595.80 590.73

2-Deoxy-D-ribose rsc 0.25

B-D-Ribose rsc 12.65

a-D-Glucose rsc 6.30

COOH-~COOH (ortho corr) 34.14 15.00 896
COOH~COOH (meta corr) —23.94 13.14 30.00 [1X1,0)
CH;0-COOH (ortho corr) 15.00 23.00

CH;0-COOH (meta corr) 5.00 5.00

OH-OH (ortho corr) 7.00 16.00

OH-OH (meta corr) 0.0u 200

OH-COOH (ortho corr) —-20.00 0.00

CHN and CHNO Groups

C-(H):(N) —42.26 25.713 127.32 —47.61 36.48 83.30 —46.74 6745 56.69
C-(H),(C)(N) —-28.30 22.68 42.26 —30.80 30.42 3238 -34.00 2192 23.01
C—(H)(C)2(N) -16.70 18.62 —-63.55 -14.65 28.28 —20.00 —-13.90

-CH; corr (tertiary) -2.26 0.00 0.00 ~2.18 0.00 0.00 -234 0.00 0.0
C~(C)3(N) 0.29 18.41 -152.59 5.10 19.66 -87.99 1.00 —84.14

-CH; corr (quaternary) —4.56 0.00 0.00 -4.39 0.00 0.00 —4.35 000 0.00
C-(H)2(N)2 —30.00 . -26.00

C-(H)(Cs)(N) -24.14 —26.09 19.79 -33.31

N-(H)2(C) (first, amino acids) 19.25 24.35 124.40 0.33 62.59 nmn -6.30 3200 39.00
N-(H)2(C) (second, amino acids) 19.25 24.35 126.90 0.33 62.59 nn —46.00 7127 4875
N-(H)(C). 67.55 12.28 33.96 51.50 59.37 32.09 47.80 -8.00

N—(C)s 116.50 15.10 -61.71 112.00 26.11 —-38.62 101.00 —-39.00
N-(H)(N) 47.70 26.36 122.18 25.30 49.41 60.58 18.97

N-(HY(C)(N) 89.16 75.00 49.04 22,05

N—(C)2(N) 120.71 119.00 41.67 -26.94

N—(Cg)»(N) 137.35

N-(H)(Cs)(N) 87.50 73.40 66.90

N—(CO)(N) 73.62

N-(H)(Ca): 83.55 50.50 45.40

N—(C)(Cy)2 120.64 97.38 88.92

N-(H)»(Cs) 19.25 24.35 126.90 -11.00 62.59 717 -21.60 26.00 70.00
N~(H)(C)(Cx) 59.00 2625 6520 3655  —50.00
N—~(C)z(Cs) 126.40 109.40 10.75 96.50 ~36.50
N—(C)(Cs): 120.44 97.38 7.95 89.30

N-(H)(Cs). 83.55 50.50 4540 ~3.00

J. Phys. Chem. Ref. Data, Vol. 22, No. 4, 1993



ESTIMATION OF THERMODYNAMIC PROPERTIES OF ORGANIC COMPOUNDS 821
TABLE 2. Listing of groups and group values — Continued
Group AH® Cy s Ad° c; s° AdH° c; S°
@) () (@) (g (i) (i)  (solid)  (solid) (solid)
CHN and CHNO Groups

N—Cg)s 123.15 121.80 107.50 —39.00
Nr(C) 81.46 73.68
N—(Cs) 69.00 10.07 47.01 54.50 19.75 36.40 57.00
Na-(C) 109.50 104.85 103.00
NA—(Cs) 109.50 104.85 103.00
N4~(oxide)(C) 40.80 22.65
CHH)(C)(Na) -20.70 -25.70 —-29.41
C—(H)(C)2(N4) —2.66 -542
C—~(C)s(Na) 11.50 15.50 10.50
Ca~(H)(N) —-16.00 ~15.50 -13.00
C—(C)(N) —5.74 —5.62 -395
Ca—(N)(Ca)2 —-1.30 16.07 —4353 1.50 15.02 -24.43 9.75 13.00 ~37.57
Ca—(NOXCag)2 2150 23.00
Cp—~(NO2)(Cg)2 —145 ~28.30 73.30 79.95 —-32.50 50.96 110.46
Cs~(CNO)(Cp): -177.63 155.69
Cg~(CN)(Cg)2 151.00 41.09 85.25 12238 51.80 64.75 121.20 50.45
Cg~(NaX(Cg)2 22.55 20.08 18.65
Ce—-(H)(N1)2 6.30 0.25
CO-(H)(N) —124.39 29.00 147.03 —188.00 65.10 93.55
CO-(C)(N) -133.26 22.50 56.70 —185.00 49.16 ~194.60 39.00 40.00
CO—~(Cs)(N) (amides) ~-1771.75 111.50
CO—~(Cg)(N) (amino acids) -177.75 37.00
CO~(Ca)(N) —-171.80
CO-~(N), —111.00 3240 96.00 —190.50 —203.10 124.00 69.00
N-(H)(CO) (amides, ureas) —-63.00 17.00 88.25 -63.90 43.01 —65.25 -15.50 18.00
N~(H)2(CO) (amino acids) -63.00 —63.90 43.01 -59.75 4588 33.03
N-(H)(C)(CO) (amides, ureas) —16.28 -17.10 23.51 -9.80 —36.00
N-(H)(C)(CO) (amino acids) -16.28 -17.10 23.51 5.50 3.30
N-(C),(CO) 45.00 62.00 13.93 55.00
N-(H)}(Czs)(CO) —20.84 —-3.50 —41.00
N-(H)(CO). -91.00 -3080 —157.02
N—~C)(CO), -11.64 56.20 64.00
N—(Cs)(CO). 9.12
N-{(Cz):(CO) 60.85
N-{C)(Cs)(CO) 72.00
C-(H)3(CN), Acetonitrile 74.04 5222 252.60 40.56 91.46 149.62
C-(H)(C)(CN) 94.52 47.86 167.25 66.07 83.01 106.02 69.85 72.80 96.15
C—(H)(C)(CN) 113.50 44.94 67.86 81.50 83.09 69.00
C~(C)s(CN) 137.96 116.20 69.91 -17.91 102.07
C—~(C)2(CN). 44.60 74.57
C-(H)(C4)(CN) 95.31 66.40
Co—(H)(CN) 146.65 42.38 158.41 117.28 80.42 92.72
C—~CN) 264.60 250.20
C-(H)3(NO,), Nitromethane —74.86 57.32 284.14 -112.60 105.98 171.75
C—(H)2(NO,), Dinitromethane —58.90 —104.90
C—-(H)(NOy)s, Trinitromethane -0.30 —32.80 —48.00
C—(NO,)4, Tetranitromethane 82.30 38.30
C-(H)z(C)(NO>) —-60.50 53.14 203.60 -93.50 97.74 -99.00
C-(H)(C)2(NOy) -53.00 49.58 115.32 —82.50 —89.00
C—(C)3(NO2) -36.65 -61.20 —76.55
C-(H)2(Cp)(NO2) -62.00 —82.76 —81.00
C-(H)(C)(NO2), —36.80 - 88.80 -91.50
C~(C)z(NO2)2 -28.50 ~77.20 —90.30 71.38
C~(H)(C)(CO)(N) -18.70 -11.65 -22.85 -—-4.00
C-(H)(CO)(N) -3.10 —-30.95 2192 24.00
C~H)Ca}(COXN) 61.21
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TABLE 2. Listing of groups and group values — Continued

Group AH® Cy A AdH° Cy s° AH® Cp s°
(gas) (gas) (gas) (lig) (lig) (liq) (solid) (solid) (solid)

CHN and CHNO Groups

0—(C)(NO) —2423 3749 16611  —46.50
O—-(C)(NO2) -79.71 51.46 191.92 —108.96 96.40 12750 —124.00
N-(H)(C)(NO,) -16.50 65.73
N-(H)(C)(NO,) —47.53
N-(H)(CO)(NO.) —14.00
N—~(C)(NO.): 100.30 53.50

N-(C)(Cs)(NO2) 183.00 167.00 150.50
N—(C)2(NO) 90.00 59.00 55.00
N-(C)2(NO3) 88.00 50.00 40.00
C-(H)2(C)(N3) 321.70

C-(H)(C)2(Ns) 274.00 255.00

C~(H)2(Cg)(N3) 347.00 327.40

C—(Cs)3(N3) 328.60 346.50
Co~(N3)(Ca)2 320.00 303.50

Zwitterion energy, aliphatic 0.00 0.00 0.00 0.00 0.00 0.00 —55.10 —4450 ~-13.40
Zwitterion energy, aromatic I 0.00 0.00 0.00 0.00 0.00 0.00 -32.00 —-20.50 ~13.00
Zwitterion energy, aromatic 11 0.00 0.00 0.00 0.00 0.00 0.00 -11.00 500 -9.00
Ethyleneimine rsc 115.53 -5.13 137.90 101.98

Pyrrolidine rsc 26.71 -2229 118.45 20.36 —24.48 42.40

Piperidine rsc 3.14 -1.09 -29.79 15.98

Hexamethyleneimine rsc -36.86

Octahydroazocine rsc —-42.31

Pyrrolizidine rsc 35.42 18.87

3,5-Dimethylpyrrolizidine rsc 38.46 20.05

Trimethyl cyanurate rsc —95.00 —120.40
Succinimide rsc 25.70 16.70
Glutarimide rsc 28.23 17.57

Azetidine rsc 116.00 102.00

Pyrrole rsc -30.48 —20.03 —-17.84
Cyclotetramethylenediazene rsc 12.86 —4.34

Cyclotrimethylenediazene rsc -1047 —-23.97
Cyclopropanenitrile rsc 110.56 110.76 —28.53

Cyclobutanenitrile rsc 91.39 98.69 —28.35

Cyclopentanenitrile rsc 10.82 22.12 -3727

Cyclohexanenitrile rsc —5.55 -0.05 ~57.29

N-Nitrosopiperidine rsc 45.20 48.70

N-Nitropiperidine rsc ~13.91 -4.11 8.48

R-salt rsc 195.30

RDX rsc 32.00 30.00

HMX rsc 17.00 32.00
DINO-PMTA rsc 46.70
cis-Azobenzene corr 48.40 49.10
Azidocyclopentane rsc 29.42 27.02

Azidocyclohexane rsc ~16.45 —-17.95

NO»-NO:; (ortho corr) 44.00 45.25 40.60 3.76
NO,-NO; (meta corr) 11.00 13.50 13.50 5.84
NOCH; (ortho corr) 2.00 2.00 4.00

NO,-CH; (meta corr) —4.00

NO-OH (ortho corr) 10.00 16.00 13.00

NO,-OH (meta corr) 6.00 0.00

NO;-NO; (aliphatic-adjacent corr) 20.00 20.00 20.00
NO,~COOH (ortho corr) 25.00 30.00 25.00 0.00
NO,-COOH (meta corr) 14.00 16.00 14.00 0.00
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TaBLE 2. Listing of groups and group values — Continued
Group AdH° Cy s AH° C, s° AH° Cy §°
(gas) (gas) (gas) (lig) (lig) (lig) (solid)  (solid) (solid)
CHN and CHNO Groups
NO,-OH(ortho corr) 10.00 16.00 13.00
“NO-OH(meta corr) 6.00 0.00 0.00
NHz-NO; (ortho corr) —-4.00 ~-4.00 —4.00 0.00
NHz-NO; (meta corr) —10.00 -10.00 —-10.00
(ONO,)-(ONO;)(aliphatic-adjacent corr) 15.10 15.90 16.00
N—(CHa) (ortho corr) -6.30 -4.00
N-N;j (ortho corr) 85.06 83.16
CH;-CN (cis, unsat corr) —-6.00 ~6.00
NH-NH; (ortho corr) -3.00
NH;~NH; (meta corr) -10.00
NH>~COOH (ortho corr) 12.00 14.00 -4.71
NH;~COOH (meta corr) 2.00 4,00 ~-122
CHS and CHSO Groups
C~(H)x(S) —-42.26 25.73 127.32 - 47.61 36.48 83.30 —46.74 6745  56.69
C-(H)(C)(S) -23.17 20.90 41.87 —26.77 24.18 41.09
C—H)(C)(S) -5.88 20.29 —47.36 -6.07 17.78 —16.61
~CH; corr (tertiary) -2.26 0.00 0.00 -2.18 0.00 0.00 -2.34 0.00 0.00
C—HC)s(S) 13.52 17.02 —145.38 16.69 8.88 —86.86
~CH; corr (quaternary) —4.56 0.00 0.00 —4.39 0.00 0.00 —4.35 0.00 0.00
~CH; corr (tert/quat) -1.80 0.00 0.00 -177 0.00 0.00 =270 0.00  0.00
-CH; corr (quat/quat) —-0.64 0.00 0.00 —-0.64 0.00 0.00 -224 000 0.00
C-(H)(Cs)(S) —-18.53 -23.82
C~(H)(Cs)(S) -25.93 ~32.44
C—(H)2(S)2 —-25.10
Ce—(8)(Cs)2 -4.75 15.86 43.72 —-5.61 39.71 -10.59 1.00 -029 159
Ca~H)(S) 36.32 18.74 33.05 31.05 24.60 28.58 2548
Co~C)(S) 45.73 14.64  —5192
S~C)(H) 18.64 25.76 137.67 0.06 51.34 85.95
S—(Cs)(H) 48.10 20.98 57.34 28.51 20.11 89.04
S+C)2 46.99 22.64 55.19 29.82 45.15 29.80
S—(H)(Cy) 25.52
SHC)(Cy) 54.39
S—(Ca)2 102.60 20.04 68.59 )
S+Cs)(C) 76.21 58.20 16.43 35.44 42.00
S—C)(S) 27.62 23.25 50.50 14.36 40.71 30.84
S-(Cs)(S) 5745 40.60
S$~(S)2 12.59 19.66 56.07
S—(Cs)2 102.60 20.04 68.59 93.02 -35.10
S~(H)(S) 7.95
S—(H)(CO) -590 31.92 130.54
CO-(C)(S) —-132.67 2343 6431 -152.76 5297 33.81 33.89
C-(H):(SO) —-42.26 25.73 127.32 —-47.61 36.48 83.30 —46.74 6745  56.69
C-(H):(C)(SO) -29.16 -36.88
C~(H)(C)(S0)
~CH, corr (tertiary) —-2.26 0.00 0.00 -2.18 0.00 0.00 -2.34 0.00 0.00
CHC)x(80) 4.56 0.97
-CH; corr (quaternary) —4.56 0.00 0.00 —4.39 0.00 0.00 —435 0.00  0.00
C-(H)2(Ca)(SO) —-27.56 -32.63
cis correction 4.11 ~8.03 5.06 5.27 0.00 0.00 5.73 0.00 0.00
Cs—(SO)(Cs)2 15.48 25.44 4.39 7.55 -42.89  0.08
O—(SO)(H) —158.60
O-(C)(SO) ~92.60
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TABLE 2. Listing of groups and group values — Continued

Group AdH° Cs s° AH° (o] S° AHe (44 s°
(gas) (gas) (gas) (liq) (lig) (liq) (solid) (solid) (solid)
CHS and CHSO Groups
SO—(C), —-66.78 37.15 75.73 —108.98 80.22 22.18
SO-(Cs)2 -62.26
S0-(0), —213.00
SO—~(C)(Cs) -72.00
C-(H):(SO2) ~42.26 25.73 127.32 —47.61 36.48 83.30 —-46.74 6745  56.69
C-(H)2(C)(S0,) -27.03 —-33.76 ' —35.96
C—-(H)(C)(SO,) —14.00
—CH; corr (tertiary) -2.26 0.00 0.00 -2.18 0.00 0.00 -2.34 0.00  0.00
C~(C)s(S02) 152 2.00 3.78
—CH3 corr (quaternary) -4.56 0.00 0.00 —4.39 0.00 0.00 —4.35 0.00  0.00
—CH; corr (quat/quat) —0.64 -0.64 —2.24
C-(H)2(C4)(SO2) —29.49 —49.05
C-(H)(C)Y(Ca)(SO2) -71.99
C(H)x(Cp)(SO2) —29.80
C-(H)2(C,)(802) 16.36
Cs—S0.)(Cs)2 15.48 25.44 4.39 755  —4289 008
C—(H)(SO,) 51.58
C—{C)(S0y) 64.01
C~(S02) 177.10
$0,~(C4)(Cs) ~291.55
S0:~Cq)2 —-306.70
S0(C): —288.58 48.54 8737 -341.14 —356.62 -9.55 3210
SO~(C)Cr) ~289.10
S0;~Cs): —287.76 —305.40
$0,~(S0;)(Cs) ~325.18 -361.75
SO~(0). ~-417.30
SO,~(C)(Cy) —316.80
SO~(C)(Cs) ~296.30
O—(S0;)(H) -158.60
0—~(C)(S0,) -91.40
Thiacyclopropane rsc 8157 -10.76 122.10 75.32
Thiacyclobutane rsc 80.98 -18.00 112.89 7455 —-10.54 40.57
“Thiacyclopentane rsc 6.41 -1934 97.87 2.08 -14.19 31.08
Thiacyclohexane rsc -202 -2491 66.85 -50¢  -21.47 9.12
Thiacycloheptane rsc 20.53  -3140 66.35 13.84
2,5-Dihydrothiophene rsc 19.13 19.96
Thiophene rsc —43.54 ~-1.59 .22.79
2,3-Dihydrothiophene rsc 1.72
CHX and CHXO Groups
C—(H);(F), Methyl fluoride —247.00 37.49 231.93
C—(H)3(Cl), Methyl chloride —-81.90 40.75 243.60
C~(H)3(Br), Methyl bromide —37.66 42.43 254.94 -61.10
C—~(H)x(I), Methyl iodide 14.30 44.14 263.14 -11.70 82.76
C-(C)(F)s -673.81 52.99 17822 -709.07 73.18 135.56
C~(H)(C)(F) -221.12 33.66 146.80
C-(H)(C)(F) —~204.46 30.55 55.76
C~HC)i(F) —202.92
C~(H)(C)(F)2 —454.74 4222 16432 —487.23 68.04
C(C)(F): -411.39 41.42 7448 —400.37 ~-428.77
C~(C)(CI)(F): —462.70 57.32 16945 —466.00 83.64 138.31
C~(H)(C)(CI)(F) -271.14
C-(C)(C1); - 81.98 68.18 202.14 -112.93 102.20 145.91
C~(H)(C)(CI). -79.10 50.69 18328  -102.60 85.02 128.45
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TABLE 2. Listing of groups and group values — Continued
Group AH® G s AH® C s° AH® c? 8
®s)  (@s) (@) (i (i) (i)  (solid)  (solid) (solid)
CHX and CHXO Groups
C-(H)(C)(C]) —69.45 37.53 159.24 —-86.90 63.76 104.27 —85.65
C~(C)2(C)2 —79.56 54.40 9541 -101.80 74.24
C-(H)(C)AC1) -55.61 35.00 71.34 -7.17 66.02
CHO)s(CN) -43.70 2963 —2426 —56.78
C~C)(Br)s 69.87 233.05
C-(H)(C)(Br),
C~(H)»(C)(Br) -21.78 37.82 173.31 —42.65 66.00 113.00
C~(C)a(Br),
C~(H)(C)«(Br) —10.75 36.77 84.69 -2731 59.24
C~(C)s(Br) 7.26 39.33 —-13.46 ~7.40
CHC)(I)s
C~H)(C)(1), 108.78 51.04 22845
C-(H)(CXI) 33.54 40.94 177.78 4.14 65.36 3.65
CHC)a(1):
C-(H)(C)AT) 48.74 38.62 88.10 24.78
CC)s(I) 68.46 41.09 -321 48.60
C-(H)(C)(Br)(CI) —18.45 51.88 191.21
N—~(C)(F)2 —32.64
C-(H)(C)(C1)(O) -90.37 37.66 66.53
C-(H),(I)(O) 15.90 170.29
C~HC)(C1)2(F) —322.54 —343.87 89.29 141.71
C-(C)(Br)(F), —394.55 85.40 149.70
C(O)(Br)2(F)
C~(Br)(CI)(F)
Ca~(H)(F) ~165.12 28.45 137.24
Ca~(H)(C1) 4.37 3275 147.85 -12.67 56.62
Cs(H)(Br) 50.94 34.10 159.91 79.13
Cs—(H)(I) 102.36 36.82 169.45
Ca—(C)(CH) -5.06 62.76 -223
Cs~(F): —329.90 39.43 155.63
Ca~(CI)2 -11.51 46.86 175.41 —32.08 76.47 115.35
Ca{(Br), 5146 19916
Ca(I)
Ca~(CI)(F) —235.10 44.50 175.61
Co~(Br)(F) 4519 177.82
Ca~(Cl)(Br) 50.63 188.70
C—~F)
C—(C1) 33.01 140.00
C—(Br) 34.69 151.30
C—(1) 3553 158.41
Ce~(F)(Cs)2 —181.26 26.10 6752 -191.20 37.09 5419 -194.00 3205 39.79
Cs—(C1)(Cz)2 -17.03 29.33 77.08 -32.20 35.27 55.47 —-32.00 3355 4337
Cg—(Br)(Cs). 36.35 29.65 88.60 19.90 40.91 74.85 13.50 54.45
Ce~(I)(Cs)2 94.50 32.70 98.26 73.70 45.17 61.08 70.40 40.08
cis corr-(T)(I) 3.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
C-(H),(CO)ChH —44.26 —58.41 - 74.75
C-(H)(CO)(Cl), —~40.40 —-55.11
CO-(C)(F) —379.84 —-419.59
C~Ca)(F)s -691.79 5230  179.08 —696.66
C~(H)z(Cs)(Br) -29.49 —44.06
CH)(Cs)(1) 7.31 —7.24
C-(H)(Cs)(CY) -713.79 -92.56
COo-(C)(C —200.54 42.09 176.66  —225.29 80.67
CO~(Cs)(CI) —216.67 69.21 -212.99
CO—(C)(Br) - 148.54 —-175.49
CO-~(C)(I) —83.94 -117.09
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TaBLE 2. Listing of groups and group values — Continued

Group AH® ce s AH® cs 5 AH° ¢ s
(gas) (gas) (gas) (lig) (liq) (lig) (solid) (solid) (solid)

CHX and CHXO Groups

C-(H)(C)(CO)(CY) ~39.88 —35.46 49.45

CHC)(co)C). 7422

ortho corr-(I)() 7.56 0.00 0.00 6.96 0.00 0.00 5.50 0.00 0.0
ortho corr-(F)(F) 20.90 0.00 0.00 25.00 0.00 0.00 25.50 000 0.0
ortho corr-(C1)(Cl) 9.50 0.00 0.00 14.00 0.00 0.00 8.50 000 0.0
ortho corr-(alkyl)(X) 2.51 0.00 0.00 6.30 0.00 0.00 0.00 000 0.0
cis corr-(C1)(Cl) —-4.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.0
cis corr-(CH;)(Br) —-4.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000
ortho corr-(F)(Cl) 13.50 0.00 0.00 18.50 0.00 0.00 19.50 0.00 000
ortho corr-(F)(Br) 37.25 0.00 0.00 40.60 0.00 0.00 42.50 000 0.00
ortho corr-(F)(I) 85.40 0.00 0.00 83.55 0.00 0.00 85.20 000  0.00
meta corr-(I)(I) 0.00 0.00 0.00 0.00 0.00 0.00 20.08 000 000
meta corr-(COCI(COCI) 0.00 000 - 000 0.00 0.00 0.00 16.06 000 000
ortho corr-(COC1)(COCI) 0.00 0.00 0.00 0.00 10.58 0.00 000 000
ortho corr-(F)(CFs) 111.00 0.00 0.00 112.00 0.00 0.00 0.00 000  0.00
meta corr-(F)(CF;) 2.00 0.00 0.00 6.00 0.00 0.00 0.00 000 0.0
ortho corr-(F)(CHa) -3.30 0.00 0.00 -6.00 0.00 0.00 0.00 000 0.0
ortho corr-(F)(F") 8.00 0.00 0.00 8.00 0.00 0.00 8.00 000 0.00
ortho corr-(CI)(CI’) 8.00 0.00 0.00 8.00 0.00 0.00 8.00 000  0.00
meta corr-(F)(F) 0.00 0.00 0.00 6.00 0.00 0.00 8.50 000 000
meta corr-(CI)(Cl) -5.00 0.00 0.00 10.00 0.00 0.00 4.00 000 0.00
ortho corr-(Cl)(CHO) -6.75 0.00 0.00 8.50 0.00 0.00 0.00 000 0.00
ortho corr-(F)(COOH) 20.00 0.00 0.00 0.00 0.00 0.00 20.00 000  0.00
ortho corr-(Cl)(COCI) 0.00 0.00 0.00 34.43 0.00 0.00 0.00 000 0.00
ortho corr-(F)(OH) 25.50 0.00 0.00 23.00 0.00 0.00 20.00 0.00 0.00
ortho corr-(Cl}(COOH) 0.00 0.00 0.00 0.00 0.00 0.00 20.00 000 0.0
ortho corr-(Br)(COOH) 0.00 0.00 0.00 0.00 0.00 0.00 20.00 000 000
ortho corr-(I)(COOH) ' 0.00 0.00 0.00 0.00 0.00 0.00 20.00 000 0.00
ortho corr-(NH,)(NH,) —-10.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00
meta corr-(NHz)(NH,) 0.00 0.00 0.00 0.00 0.00 0.00 14.00 000 000
ortho corr-(OH)(Cl) 7.50 0.00 0.00 0.00 0.00 0.00 11.00 0.00 0.0
cis corr-(CH,)(I) ~4,00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00

Group identities

C-(H)s(C) = C(H}h(C) = C-H)HG) = CHpCs) = C-(H):(0)
= C(Hp(CO) = C-(H)(N) = C-(HpNi) = C(H);:N)
= C(Hi(S) = CH}(S) = C(H)(SO)

C~(H)(C5) = CHH)}C)(Ca)2

Co~(H) = Ce(H)(O) = Cr(H)XS)

C~(H)(Ca) = GCH)C) = G(H)(Cs) = Co(0)Co

Cs~(H)(Cg)2 = Cp(HYO)Cs) = GCe-(H)N)Ca) = Ca-(H)(N)(Cs)
= Ce(H)S)Cp) = GCo(C)O)Cs) = Co~(C)YN)Cr)
= Co~(C)(S)(Cs)

Cp~(C4)(Ca)2 = Cp(C)(Ca)

Cs—(SO)(Cs): = Cp~(S0)(Cs)2

$—~(Ca)2 = S~(Ca)
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TaBLE 3. General definitions and examples of notations for organic groups

C-(H):(C)

C-(H)2(C)2

CH)(C)s

CHC)

Cs~(H):

C(C)

C-(H)

C~HO)

Ce—~(H){(Ca)2

Ce—(Ca)s

Cor—(Cer)(Ca)2

Car(Csr)s

C

—CH; corr (tertiary)

—-CH; corr (quaternary)

~CH; corr (tert/quat)

—CH; corr (quat/quat)

ortho corr, hydrocarbons

meta corr, hydrocarbons

TsC

1sc (unsub)

1sc (sub)

A carbon atom with three bonds to hydrogen atoms and the fourth bond to a carbon atom.
Example: Ethane.

A carbon atom with two bonds to hydrogen atoms and two bonds to carbon atoms.
Example: n- Hexane.

A carbon atom with one bond to a hydrogen atom and three bonds to carbon atoms.
Example: 2-Methylpropane.

A carbon atom with four bonds to carbon atoms.
Example: 2,2-Dimethylpropane.

A doubly-bonded carbon atom attached to two hydrogen atoms.
Example: Ethylene.

A doubly-bonded carbon atom attached to two carbon atoms.
Example: Propene.

A triply-bonded carbon atom attached to a hydrogen atom.
Example: Ethyne.

A triply-bonded carbon atom attached to a carbon atom.
Example: Propyne.

An aromatic ring (benzene) carbon atom bonded to a hydrogen atom and two other aromatic ring carbon atoms.
Example: Benzene.

An aromatic ring (benzene) carbon atom bonded to three aromatic ring carbon atoms.
Example: Biphenyl.

A fused aromatic ring carbon atom (such as the two fused ring carbon atoms in naphthalene) bonded to one other
fused aromatic ring carbon atom and aromatic ring carbon atoms.
Example: Naphthalene.

A fused aromatic ring carbon atom bonded to three other fused aromatic ring carbon atoms.
Example: Pyrene.

An allenic carbon atom. When allene is unsubstituted, the group values are equal to allene itself.
Example: Allene.

A correction for the attachment of each methyl group to a tertiary carbon atom.
Example: 2-Methylpropane.

A correction for the attachment of each methyl group to a quaternary carbon atom.
Example: 2,2-Dimethylpropane.

A correction for the attachment of each methyl group when there is both a tertiary and a quaternary carbon atom
present in the longest chain of a hydrocarbon.
Example: 2,2,3-Trimethylpentane.

A correction for the attachment of each methyl group when there are two quaternary carbon atoms present in the
longest chain of a hydrocarbon.
Example: Z,2,4,4-1etramethylpentane.

An aromatic ring correction for ortho substitution in hydrocarbon compounds.
Example: o-Xylene.

An aromatic ring correction for meta substitution in hydrocarbon compounds.
Example: m-Xylene.

Ring strain correction, rsc, for a cyclic non-aromatic compound.
Example: Cyclopropane.

Ring strain correction, rsc, for a cyclic non-aromatic unsubstituted compound.
Example: Cyclopentane.

Ring strain correction, 1sc, for a cyclic non-aromatic substituted compound.
Example: Methylcyclopentane.
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TABLE 3. General definitions and examples of notations for organic groups — Continued

C-(H);(C)(0)

0~C).

C-(H)(0OX(C).
(alcohols, peroxides)

C(H)(0)(C)

(ethers, esters)

CH0)(©)s
(alcohols, peroxides)

C-(0)(C)s

(cthers, osters)

C-(H)(C)(CN)

CB~(NO,)(CB),

NONO;, (ortho corr)

NO~COOH (ortho corr)

N-(H);(C)

(first, amino acids)

N-(H)(C)

(second, amino acids)

N-(H),(CO)
(amides, ureas)

N-(H):(CO)
(amino acids)
N-(H)(C)(CO)

(amides, ureas)

N-(H)(C)(CO)
(amino acids)

Zwitterion energy,
aliphatic

Zwitterion energy,
aromatic 1

Zwitterion energy,
aromatic IT

A carbon atom bonded to two hydrogen atoms, a carbon atom, and an oxygen atom.
Example: Methanol.

An oxygen atom bonded to two carbon atoms.
Example: Dimethyl ether.

Tertiary carbon atom group in alcohols and peroxides.
Example: 2-Propanol, n- Heptyl-2-hydroperoxide.

Tertiary carbon atom group in ethers and esters.
Example: Methylisopropyl ether, Isopropyl acetate.

Quaternary carbon atom group in alcohols and
peroxides.
Example: tert-Butyl alcohol, Di-tert-butyl peroxide.

Quaternary carbon atom group in ethers and esters.
Example: Di-tert -bulyl cthicr, tert-Bulyl acctate.

A carbon atom bonded to two hydrogen atoms, a carbon atom, and a nitrile (cyano) group.
Example: Propanenitrile.

An aromatic ring carbon atom bonded to a nitro group and two other aromatic ring carbon atoms,
Example: Nitrobenzene.

A correction for adjacent (ortho) substitution of NO, groups on an aromatic ring.
Example: o-Dintrobenzene.

A correction for substitution of an NO; group adjacent to a COOH group on an aromatic ring.
Example: o-Nitrobenzoic acid.

The first (and only) NH; group bonded to a carbon
atom in an amino acid.
Example: Glycine

The second NH; group bonded to a carbon atom in an
amino acid. )
Example: Lysine

A NH; group bonded to a carbonyl group, CO, in amides
and ureas.
Example: Acetamide, Urea.

A NH; group bonded to a carbonyl group, CO, in amino acids.
Example: Asparagine

A NH group bonded to a hydrogen atom, carbon atom,
and a carbonyl group in amides and ureas.
Example: N-Methylformamide, Methylurea.

A NH group bonded to a hydrogen atom, carbon atom,
and a carbonyl group in amino acids.
Example: Glycylglycine.

A correction for the conversion of an amino acid or
to a zwitterion in amino acids and peptides with aliphatic moieties.
Example: Glycine, Glycylalanine.

A correction for the conversion of an aromatic amino

acid or peptide to a zwitterion containing an aromatic ring attached directly to a conjugation detering group (such
as a -CH,- group).
Example: Phenylalanine, Glycylphenylalanine.

A correction for the conversion of an aromatic amino )
acid or peptide to a zwitterion containing an aromatic ring attached directly to a conjugation enhancing group (such

as a >C=0 group).
Example: Hippuric acid, Hippurylglycine.
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TABLE 3. General definitions and examples of notations for organic groups — Continued

Na—=(C) A doubly-bonded (azo) nitrogen atom bonded to a carbon atom.
Example: Azomethane.

Na—(Cs) A doubly-bonded (azo) nitrogen atom bonded to an aromatic ring carbon atom.
Example: trans-Azobenzene.

Na-(oxide)(C) A doubly-bonded (azoxy) nitrogen atom bonded to a carbon atom.
Example: Di-tert-butyldiazene N-oxide
N—C) A doubly-bonded (imino) nitrogen atom bonded to a carbon atom.
Example: N-Butylisobutyleneimine.
N—(Csg) A doubly-bonded (pyridine-type) nitrogen atom bonded to an aromatic ring carbon atom.
Example: Pyridine.
N~(CHs) (ortho corr) A doubly-bonded (pyridine-type) nitrogen atom in an aromatic ring adjacent to a substituted methyl group.
Example: 2-Picolinc
N-N; (ortho corr) A doubly-bonded (pyridine-type) nitrogen atom adjacent to an identical (pyridine-type) nitrogen atom in an aromatic
ring.

Example: Pyridazine

C-(H)(C)(S) A carbon atom bonded to two hydrogen atoms, a carbon atom, and a sulfur atom.
Example: Methanethiol.

S~C)(S) A sulfur atom bonded to a carbon atom and another sulfur atom.
Example: Dimethyl disulfide.

C-(H)(CXF) A carbon atom bonded to two hydrogen atoms, a carbon atom, and a fluorinc atom.
Example: Fluoroethane.

ortho corr, (F}(F) A correction for the adjacent (ortho) substitution of two fluorine atoms on an aromatic ring.
Examplc: o-Difluorobenzence.

ortho corr, (I)(COOH) A correction for the substitution of a iodine atom adjacent (ortho) to a COOH group on an aromatic ring.
Example: 2-iodobenzoic acid.

ortho corr (CI)(CI") A correction for the substitution of a chlorine atom in an aromatic ring in the near proximity of another chlorine atom
in a different aromatic ring which is bonded to the first ring.
Example: 2,2'-Dichlorobiphenyl
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TABLE 4. n-Alkanes (25)

TABLE 4. n-Alkanes (25) — Continued

Methane CH, Pentane CsH,»
(1xC~H)4), 0 = 12 (2x C~H)3(C)) + 3 x C~(H)2(C),), ¢ = 18
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH® = —74.48 —74.48 0.00 72PIT/PIL AH® = —146.82 —146.41 -041 70GOO.
C = 35n 35.73 -0.02 89FRI/ELY C = 120.21 120.13 0.08 69STU/WES
$° = 186.27 186.26 0.01 89FRI/ELY $° = 348.95 348.09 0.86 69STU/WES
AS°® = —80.62 AS® = —464.04
AG® = —50.44 AG® = -8.06
inK; = 20.35 InK; = 3.25
Liquid phase
Ethane Ca2Hg AdH® = —173.51 -172.41 -1.10 70GO0
(I1x2xC-(H)3(C)), o = 18 . Cy = 167.19 164.22 2.97 67TMES/GUT
S = 263.47 263.74 -0.27 67MES/GUT
Literature — Calculated = Residual Reference AS° = -548.39
MG = —-8.91
InK; = 3.59
Gas phase
AH® = —83.85 —83.85 0.00 72PIT/PIL
G = 5247 52.63 -0.16 T3CHA/WIL
$° = 229.12 229.49 -0.37 T3CHA/WIL Hexane CeHyy
AS° = -173.71 (2X C~(H)3(C)) + (4 x C~(H)2(C)2), o = 18
AG® = -32.06
InKy = 12.93 Literature — Calculated = Residual Reference
Gas phase
Propane CiHs A = —167.28 —167.04 -0.24 470SB/GIN
(2x CH)3(C))+ (1 x C-(H)2(C),), o = 18 Cp = 143.09 143.02 0.07 69STU/WES
: : S° = 388.40 387.25 1.15 69STU/WES
Literature — Calculated = Residual Reference AS° = -561.19
AG® = 0.28
InK; = -0.11
Gas phase )
AH° = -104.68 -105.15 0.47 72PIT/PIL
C = 73.60 74.35 -0.75 7T3CHA/WIL Liquid phase
S§° = 270.20 269.77 0.43 73CHA/WIL AH® = —198.66 -198.14 -0.52 69GOO/SMI
AS° = —269.74 G = 194.97 194.64 0.33 46DOU/HUF
AG® = —-24.73 S° = 296.06 296.12 -0.06 46DOU/HUF
InK; = 9.98 AS° = —652.32
AG® = —3.65
InK; = 1.47
Butane CJlm
(2% C~(H)3(C)) + (2X C~(H)(C)), o = 18
Heptane C/Hie
Literature — Calculated = Residual Reference (2x C—-(H)s(C))+ (5 X C«(H)(C)2), 0 = 18
Literature — Calculated = Residual Reference
Gas phase
AH°® = -125.65 —125.78 0.13 72PIT/PIL
= 98.49 97.24 1.25 7SCHE/WIL Gas phase
§° = 309.91 308.93 0.98 75CHE/WIL AH® = —187.48 —187.67 0.19 470SB/GIN
AS° = —366.89 C = 165.98 165.91 0.07 69STU/WES
AG® = -16.39 §° = 427.90 426.41 1.49 69STU/WES
InK; = 6.61 AS° = -658.34
AG® = 8.61
InK; = -3.47
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TABLE 4. n-Alkanes (25) — Continued TABLE 4. n-Alkanes (25) — Continued
Heptane (Continued) CHye Decane CioH22
(@X C~(H)s(C)) + (5 X C~(H)(C)a), o = 18 (2XC~H)5(C)) + (8 X C-(H)x(C)o), o = 18
Literature — Calculated = ResidualReference Literature - Calculated = Residual Reference
Liquid phase Gas phase
AH® = —224.05 —223.87 -0.18 44PRO/ROS AH® =  —249.66 —~249.56 -0.10 470SB/GIN
G = 224.93 225.06 -0.13 61HUF/GRO Cy = 234.60 234.58 0.02 69STU/WES
§° = 328.57 328.50 0.07 61HUF/GRO $° = 544.63 543.89 0.74 69STU/WES
AS°® = —756.25 AS° = —949.79
AG® = 1.61 AG® = 33.62
InK; = —0.65 InK; = —13.56
Liquid phase
Octane CsHis AH® = -300.62 ~301.06 0.44 44PRO/ROS
(2 x C-(H)5(C)) + (6 X C(H)z(C)2), ¢ = 18 G = 314.47 316.32 -1.85 S4FIN/GRO2
§¢ = 425.89 425.64 0.25 S4FIN/GRO2
Literature — Calculated = Residual Reference AS°® = —1068.04
AG® = 17.38
InK; = -7.01
Gas phase .
AH® = —20827 —208.30 0.03 470SB/GIN
C = 188.87 188.80 0.07 69STU/WES
§° = 466.73 465.57 1.16 69STU/WES Undecane CuHz
AS® = —755.49 (2xCAH)s(C)) + (9x C(H)x(C)2), 0 = 18
AG® = 16.95
InK; = -6.84 Literature — Calculated = Residual Reference
Liquid phase Gas phase
A = —249.78 —249.60 -0.18 44PRO/ROS AH® =  -27091 -270.19 -0.72 45PRO/ROS2
Cy = 254.14 25548 -1.34 S54FIN/GRO2 G = 257.44 257.47 -0.03 69STU/WES
§° = 361.20 360.88 0.32 S4FIN/GRO2 S° = 583.58 583.05 0.53 69STU/WES
AsS® = —860.18 AS° = —1046.94
AG® = 6.86 AG° = 41.96
InK; = =277 InK; = -16.92
Liquid phase
Nonane CsHzo AH® = -326.60 -~326.79 0.19 45PRO/ROS2
(2x C-(H)3(C)) + (7x C-(H)(C)), o = 18 C, = 345.05 346.74 -1.69 S4FIN/GRO2
§° = 458.15 458.02 0.13 54FIN/GRO?
Literature — Calculated = Residual Reference AS° = -1171.97
AG° = 22.63
InK; = -9.13
Gas phase _
AH° = ~228.24 —228.93 0.69 470SB/GIN
G = 211.71 211.69 0.02 69STU/WES
S° = 505.68 504.73 0.95 69STU/WES Dodecane CyaHas
AS° = —852.64 (2x C—(H):(C)) + (10X C-(H)z(C)2), o = 18
AG° = 25.29
InK; = -10.20 Literature — Calculated = Residual Reference
: Gias phase
Liquid phase AH°® = —-290.87 —~290.82 -0.05 45PRO/ROS2
AH® = —274.68 -275.33 0.65 69GOO Cy = 280.33 280.36 -0.03 69STU/WES
G = 284.39 285.90 -1.51 S4FIN/GRO2 §° = 622.50 622.21 0.29 69STU/WES
$° = 393 67 39326 0.41 S4FIN/GRO?2 AS°® = —1144.10
AS® = ~964.11 AG® = 50.29
AG® = 12.12 InK; = -20.29
InK; = —4.89
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TABLE 4. n-Alkanes (25) — Continued

TABLE 4. n-Alkanes (25) — Continued

Dodecane (Continued) CpaHy Pentadecane CisHs;
(2X C-(H)3(C)) +(10 X C=(H)»(C),), o = 18 (2x CH)3(C)) + (13X C(H)»(C),), o = 18
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Liquid phase Gas phase
AH® = -35213 ~352.52 0.39 45PRO/ROS2 AH°® = —352.75 -352.71 -0.04 45PRO/ROS2
Cy = 37597 377.16 -1.19 S4FIN/GRO2 Cp = 348.95 349.03 -0.08 69STU/WES
§° = 490.66 490.40 0.26 S4FIN/GRO2 §° = 739.35 739.69 ~-0.34 69STU/WES
AS° = -1275.90 AS° = —1435.55
AG® = 27.89 AG° = 75.30
InK; = -11.25 InK; = -30.37
Liquid phase
Tridecane CisHyg AH® = —428.82 —429.71 0.89 45PRO/ROS2
(2xC-(H)3(C)) + (11 x C~(H)(C)2), o = 18 Cp = 469.95 468.42 1.53 54FIN/GRO2
§° = 587.52 587.54 ~-0.02 S4FIN/GRO2
Literature — Calculated = Residual Reference AS® = —-1587.70
AGe = 43.66
InK; = -17.61
Gas phase
AH® = -311.50 —311.45 —0.05 45PRO/ROS2
C = 303.21 303.25 —-0.04 69STU/WES
§e = 661.45 661.37 0.08 69STU/WES Hexadecane CyeHag
AS°® = —-1241.25 (2X C-(H)3(C)) + (14 X C~(H)2(C)2), o = 18
AG° = 58.63
InK; = -23.65 Literature — Calculated = Residual Reference
Gas phase
Liquid phase A = ~374.76 —373.34 ~1.42 72MOR
AH® = —377.69 —378.25 0.56 45PRO/ROS2 C, = 371.79 371.92 ~0.13 69STU/WES
G = 406.89 407.58 -0.69 S4FIN/GRO2 §° = 778.31 778.85 -0.54 69STU/WES
§° = 522.87 522.78 0.09 S4FIN/GRO2 AS® = —-1532.70
AS° = —1379.83 AG® = -83.63
AG® = 33.15 InK; = ~33.74
nK; = -13.37
Liquid phase
AH° = —456.14 —455.44 -0.70 SSFRA/PRO
Tetradecane CisHaso Cs = 501.45 498.84 2.61 54FIN/GRO2
(2x C-(H)s(C)) + (12X C~(H)»(C),), v = 18 §° = 619.65 619.92 -0.27 S4FIN/GRO2
AS® = —1691.63
Literature — Calculated = Residual Reference AG° = 48.92
InK; = —-19.73
Gas phase
AH® =  -33213 —332.08 -0.05 45PRO/ROS2 Solid phase
G = 326.06 326.14 —-0.08 69STU/WES AH® = —-507.50 —505.22 -228 69STU/WES
§° = 700.40 700.53 -0.13 69STU/WES C = 441.79 441.78 0.01
AS° = —1338.40 $° = 434.84 435.52 -0.68
AG® = 66.96 AS® = —1876.03
InK; = -27.01 AG° = 54.12
InK; = -21.83
Liquid phase
AH® = —403.25 —403.98 0.73 45PRO/ROS2
G = 438.44 438.00 0.44 S54FIN/GRO2
§° = 555.43 555.16 0.27 54FIN/GRO2
AS° = -1483.76
AG° = 38.40
InK; = -15.49
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TABLE 4. n-Alkanes (25) — Continued TaBLE 4. n-Alkanes (25) — Continued
Heptadecane CyHae Nonadecane CroHy
(2% C~(H)3(C)) + (15 x C-(H)z(C)2), ¢ = 18 (2x C-(H):(C))+ (17x CHH)x(C)2), o = 18
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase » Gas phase
AH° = -393.92 —393.97 0.05 45PRO/ROS2 AH® = —435.14 —435.23 0.09 45PRO/ROS2
G = 394.68 394.81 -0.13 69STU/WES G = 440.41 440.59 -~0.18 69STU/WES
§° = 817.26 818.01 -0.75 69STU/WES §° = 895.17 896.33 -1.16 69STU/WES
AS® = —1629.85 AS° = —1824.15 :
AG° = 91.97 AG® = 108.64
InK; = -37.10 InK; = —43.83
Liquid phase Liquid phase
AH® = —479.86 —~481.17 1.31 45PRO/ROS2 AH® = —3530.95 —532.63 1.68. 45PRO/ROS2
G = 53434 529.26 5.08 67MES/GUT C, = 590.10
§° = 652.24 652.30 -0.06 67MES/GUT §° = 717.06
AS° = —1795.56 AS° = —2003.42
AG® = 54.18 AG® = 64.69
InK; = -21.85 InK; = —26.10
Solid phase Solid phase
AH° = —530.97 -534.63 3.66 67TMES/GUT A = —-593.45
C = 463.70 Gy = 507.54
S§° = 458.53 §° = 504.55
AS® = —1989.33 AS® = —2215.93
AG° = 58.49 AG® = 67.23
InK; = ~23.59 Ink; = -27.12
Octadecane CieHas Eicosane CaoHez
(2x C~(H)x(C))+ (16 X C-(H)(C),), o = 18 (2XC~(H)3(C))+ (18x C~(H)2(C)2), ¢ = 18
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH® = ° ~414.55 —414.60 0.05 45PRO/ROS2 AH® =  —455.76 —455.86 0.10 45PRO/ROS2
C = 417.56 417.70 —-0.14 69STU/WES Cp = 463.29 463.48 -0.19 69STU/WES
$° = 856.21 857.17 -0.96 69STU/WES §° = 934.12 935.49 -1.37 69STU/WES
- AS° = -1727.00 ‘ AS° = -1921.30
AG® = 10031 ' AG® = 116.98
InK; = —40.46 InK; = -47.19
Liquid phase ) Liquid phase
AH°® = -505.43 —506.90 1.47 45PRO/ROS2 AH® = —556.51 —558.36 1.85 45PRO/ROS2
G = 559.68 Gy = 620.52
§° = 684.68 §° = 749.44
AS° = —1899.49 AS° = —2107.35
AGe = 59.43 AG° = 69.95
InK; = —-23.97 InK; = -28.22
Solid phase Solid phase
A = -567.14 -564.04 -3.10 67MES/GUT AH® = —622.86
Cy = 485.64 485.62 0.02 67MES/GUT C = 479.90 529.46 —49.56 30PAR/HUF
§° = 480.20 481.54 -1.34 67MES/GUT S° = 558.56 527.56 31.00 30PAR/HUF
AS® = ~2102.63 AS° = —2329.23
AG® = 62.86 AG® = 71.60
InK; = -25.36 InK; = —28.88
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TABLE 4. n-Alkanes (25) — Continued TABLE 4. n-Alkanes (25) — Continued

Tetracosane CyHse Hexacosane CaeHsq
(@X C-(H):(0)) + (22X C-(H)(C)2) (2X C~(H)s(C)) + (24X C-(H)x(C)
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase
Gas phase AH® = —579.64
AH° = —538.38 C = 600.82
C = 555.04
Liquid phase
Liquid phase AH® = -712.74
AH® = —-661.28 Cy = 803.04
G = 742.20 §° = 943.72
§° = 878.96 AS° = —2730.94
AS° = —2523.07 AG°® = 101.49
AG® = 90.97 InK; = — 40,94
InK; = -36.70
Solid phase
Solid phase Adl® = —799.32
AH® = —-740.50 Cy = 661.20 660.98 0.22 76AND/MAR
C = 730.94 617.14 113.80 49PAR/MOO §° = 667.01 665.62 1.39 76AND/MAR
§° = 651.03 619.60 31.43 49PAR/MOO AS° = ~3009.04
AS° = —2782.44 AG® = 97.82
AG® = 89.08 InK; = -39.46
InK; = -3594
Dotriacontane CsHes
Pentacosane C,sHs; (2x C~(H)5(C)) + (30 x C-(H)2(C)2)
(2X C~(H)(C)) + (23 x C-(H)2(C)z)
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
Gas phase AHC = —-703.42
AH® = —559.01 G = 738.16
Cp = 577.93
Liquid phase
Liquid phase AH® = —867.12
AH® = -687.01 Cy = 985.56
G, = 772.62 §° = 1138.00
§° = 911.34 AQS° = —3354.52
AS° = —2627.01 AG° = 133.03
AG®° = 96.23 InK; = -53.66
InK; = -38.82
Solid phase
Solid phase AH® = —968.34 -975.78 7.44 31BEC
AH® = -769.91 G, = 877.38 792.50 84.88 49PAR/MOO
Cp = 769.02 639.06 129.96 30PAR/HUF S§° = 851.44 803.68 47.76 49PAR/MOO
§° = 671.11 642.61 28.50 30PAR/HUF AS° = —3688.84
AS° = —2895.74 AG° = 124.05
AGe = 93.45 InK; = —50.04
InK; = -37.70
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TABLE 4. n-Alkanes (25) — Continued

TABLE 5. t-Alkanes (35)

Tritriacontane Cs3Hes
(2X C-(H)y(C)) + (31 x C~H)2(C)2)
Literature ~ Calculated = Residual Reference
Gas phase
AH® = —-7124.05
C = 761.05
Liquid phase
AH® = —892.85
G = 1015.98
$° = 1170.38
AS° = —3458.45
AG® = 138.29
InKf = ~55.78
Solid phase
AH° = —1005.19
C) = 900.82 814.42 86.40 30PAR/HUF
8§ = R77.80 R2A. 69 s1.11 30PAR/HUF
AS° = —3802.14
AG® = 128.42
InK; = -~51.80

2-Methylpropane C4Hyo
(3% C~(H)s(C)) + (1 X C-(H)(C)s) +
(3x-CH3 corr (tertiary)), o = 81
Literature — Calculated = Residual Reference
Gas Phase
AH® = —134.18 —134.73 0.55 72PIT/PIL
Cy = 96.65 97.27 ~0.62 75CHE/WIL
§° = 295.39 201.82 3.57 75CHE/WIL
AS° = —383.09
AG° = —20.24
InK; = 8.17
2-Methylbutane CsHyz
(3XCAH)5(C)) + (1 X C~(H)2(C)2) + (1 X C-(H)(C)a) +
(2x~CH; corr (tertiary)), o = 27
Literature — Calculated = Residual Reference
Gas Phase
AH® =  —152.93 -153.10 0.17 70GO0O
Cp = 118.78 120.16 ~1.38 69STU/WES
S° = 343 59 340.12 347 69STU/WES
AS°® = —472.01
AG® = ~12.37
InK; = 4.99
Liquid Phase
AH° = —~17891 —177.69 -1.22 70GO0O
Cp = 164.85 161.24 3.61 43GUT/HUF
§° = 260.41 258.39 2.02 43GUT/HUF
AS° = —553.74
AG° = ~12.59
InK; = 5.08
2-Methylpentane CH,,
(3% C-(H)5(C)) +(2X C~(H)2(C)a) + (1 X C~(H)(C)s) +
(2x~CH; corr (tertiary)), o = 27
Literature — Calculated = Residual Reference
Gas Phase
AH® = -174.77 —173.73 —-1.04 49WAD/SMI
C = 144.18 143.05 1.13 69STU/WES
§° = 380.53 379.28 1.25 69STU/WES
AS° = —569.16
ALG° = —40
Ink; = 1.63
Liquid Phase
AH® = ~204.64 —-203.42 -1.22 41PRO/ROS
C = 193.72 191.66 2.06 46DOU/HUF
§° = 290.58 290.77 -0.19 46DOU/HUF
AS°® = —657.67
AG® = -7.34
InK; = 2.96
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TABLE 5. f-Alkanes (35) — Continued TABLE 5. t-Alkanes (35) — Continued
2-Methylhexane C/Hy¢ 2-Methyloctane (Continued) C,Hy,
(3% C~(H):(C)) + (3 X C~(H)(C)) + (1 X CHH)(C)s) + (3% C{H)3(C)) + (5 X C(H)2(C)a) + (1 X C~{H)(C)s) +
(2x-CH; corr (tertiary)), o = 27 (2x-CH; corr (tertiary)), o = 27
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase .. |, Liquid phase
AH° = -194.64 —~194.36 -0.28 86TRC AH® = —280.61
C = 165.98 165.94 0.04 69STU/WES C = 282.92
§° = 419.99 418.44 1.55 69STU/WES §° = 387.91
AS° = —666.31 AS° = —969.46
AGe = 4.30 - AG® = 8.43
InK; = -1.73 : InK; = -3.40
Liquid phase ' 2-Methylnonane Cyolyz;
AH® = ~22949 -229.15 -0.34 41PRO/PRS2 (3% C~(H)3(C)) + (6 X C-{H)2(C)2) + (1 X C-H)(C)3) +
C = 222.92 222.08 0.84 61HUF/GRO (2%x~CHj corr (tertiary)), o = 27
S = 323.34 323.15 0.19 61HUF/GRO
AS® = —761.60 Literature — Calculated = Residual Reference
AG° = -2.08
InK; = 0.84
Gas phase
AH® = —256.25
C = 242.09 234.61 7.48 69STU/WES
2-Methylheptane CsHjs §° = 534.46 535.92 -1.46 69STU/WES
(3% CH)3(C)) + (4 x CH(H)2(C)2) + (1 x C(H)(C)5) + AS°® = —957.76
(2x—CHi, corr (tertiary)), o = 27 AG® = 29.31
InK; = -11.82
Literature — Calculated = Residual Reference
Liquid phase
Gas phase AH® = —306.34
AH® = -215.35 —214.99 -0.36 470SB/GIN C: = 313.30 313.34 -0.04 41PAR/WES
G = 188.87 188.83 0.04 69STU/WES §° = 420.07 420.29 -0.22 41PAR/WES
§° = 455.26 457.60 —-2.34 69STU/WES AS° = -1073.39
AS° = —763.46 AG® = 13.69
AG° = 12.64 InK; = -5.52
an; = ~5.10
Liquid phase 2-Methyldecane CiHy
AH®° = -255.01 —254.88 -0.13 45PRO/ROS (3% C-(H)3(C)) + (7x C-(H)2(C)2) + (1 x C-(H)(C)3) +
Cp = 252.00 252.50 -0.50 7IMES/FIN (2x-CH; corr (tertiary))
§° = 356.39 355.53 0.86 7IMES/FIN
AS°® = —865.53 Literature — Calculated = Residual Reference
AG® = 3.18
InK; = -1.28
Gas phase
AH® = —276.88
Cy, = 257.50
2-Methyloctane CsHzo
(3% C-(H)s(C)) + (5 X C-(H)2(C)2) + (1 x C-(H)(C)s) +
(2x~CH; corr (tertiary)), ¢ = 27 Liquid phase
AH® = —332.07
Literature — Calculated = Residual Reference Cs = 341.21 343.76 -2.55 7IMES/FIN
e = 453.80 452.67 113 7IMES/FIN
AS° = -1177.32
Gas phase AG® = 18.95
AHC = —235.62 InK; = —7.64
C = 217.07 211.72 535 69STU/WES
§° = 495.89 496.76 -0.87 69STU/WES
AS° = —860.61
AG° = 20.97
InK; = —-8.46
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TABLE 5. t-Alkanes (35) — Continued

TABLE 5. t-Alkanes (35) — Continued

3-Methylpentane CeHyy 3-Methylheptane (Continued) CsHye
(3% C~(H)3(C)) + (2 x C~(H)2(C)2) + (1 X C~(H)(C)s) + (3% C—(H)3(C)) + (4 x C~(H)(C),) + (1 X C~H)(C)3) +
(1x—CHj corr (tertiary)), ¢ = 54 (1x~CHj corr (tertiary)), o = 27, m = 2
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Liquid phase
AH® =  —172.09 —-171.47 -0.62 49WAD/SMI AH® = —-252.34 ~252.70 0.36 45PRO/ROS
G = 143.09 143.05 0.04 69STU/WES Cy = 250.20 252.50 -2.30 73FIN/MES
- §° = 379.78 373.51 6.27 69STU/WES §° = 362.63 355.53 7.10 73FIN/MES
AS® = —574.92 AS° = —865.53
AG® = ~0.06 AG® = 5.36
InK; = 0.02 InK; = -2.16
Liquid phase
AH® = —202.38 —201.24 -1.14 41PRO/ROS 3-Methyloctane CsHzo
C = 190.66 191.66 -1.00 T3MES/FIN (3 X C~(H)3(C)) + (5 x C-(H)2(C)2) + (1 x C~(H)(C)3) +
§° = 292.55 290.77 1.78 73MES/FIN (1 x-CH; corr (tertiary)), ¢ = 27, q = 2
AS° = —657.67
AG® = —5.16 Literature — Calculated = Residual Reference
InkK; = 2.08
. Gas phase
3-Methylhexane C/Hy AH® = —233.36
(3 x C~(H)3(C)) + (3 X C~(H)2(C)2) + (1 x C-(H)(C)3) + Cp = 212.59 211.72 0.87 69STU/WES
(1x-CH; corr (tertiary)), 0 = 27, m = 2 §° = 501.66 502.52 -0.86 69STU/WES
AS° = —854.85
Literature — Calculated = Residual Reference AG° = 21.51
InK; = —8.68
Gas phase
AdH® = —191.33 -192.10 0.77 86TRC Liquid phase
C = 165.98 165.94 0.04 69STU/WES AH® = —-278.43
§° = 42413 424.20 -0.07 69STU/WES C = 28292
AS° = —660.55 §° = 387.91
AG® = 4.84 AS° = ~969.46
InK; = ~1.95 AG® = 10.61
InK; = ~-4.28
Liquid phase
AH® = -226.44 -226.97 0.53 41PRO/ROS2
C = 218.00 222.08 —4.08 30HUF/PAR2 3-Methylnonane CioHyz
S§° = 309.60 323.15 -13.55 30HUF/PAR2 (3% C-(H)3(C)) + (6 x C-(H)2(C)2) + (1 X C-(H)(C)s) +
AS°® = —761.60 (1x-CHj corr (tertiary)), ¢ = 27, m = 2
AG® = 0.10
InkK; = -0.04 Literature — Calculated = Residual Reference
Gas phase
3-Methylheptane CsHys AH° = -253.99
(3 X C~(H)3(C)) + (4 X C~(H)2(C)2) + (1 x C-(H)(C)s) + C = 237.61 234.61 3.00 69STU/WES
(1x-CHs corr (tertiary)), o = 27, = 2 §° = 540.24 541.68 -1.44 69STU/WES
AS° = ~952.00
Literature — Calculated = Residual Reference AG® = 29.85
InK; = -12.04
Gas phase
AH® = —21251 -212.73 0.22 470SB/GIN Liquid phase
C = 188.87 188.83 0.04 69STU/WES AHC = ~304.16
S° = 461.58 463.36 -1.78 69STU/WES C, = 308.99 313.34 —4.35 41PAR/WES
AS° = -757.70 S° = 427.19 420.29 6.90 41PAR/WES
AG° = 13.18 AS° = —1073.39
InK; = ~5.32 AG° = 15.87
InK; = -6.40
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TABLE 5. t-Alkanes (35) — Continued TaBLE 5. t-Alkanes (35) — Continued
4-Methylheptane CsHis 4-Methylnonane (Continued) CroH>2
(3% C~(H)3(C)) + (4 X C~(H)2(C)2) + (1 x C-(H)(C)s) + (3 X C(H)3(C)) + (6 X C~(H)z(C)2) + (1 X C-(H)(C)3) +
(1x-CHs corr (tertiary)), o = 54 (1x-CHj corr (tertiary)), o = 27, m = 2
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Liquid phase
AH® = -211.96 -212.73 0.77 470SB/GIN AH® = —304.16
Cp = 188.87 188.83 0.04 69STU/WES C = 317.36 313.34 4.02 41PAR/WES
S° = 453.34 451.83 1.51 69STU/WES S° = 425.51 420.29 522 41PAR/WES
AS°® = —769.23 AS° = —1073.39
AG° = 16.61 AG® = 15.87
]nK( = - 6.70 anf = - 6.40
Liquid phase
H° = —251.63 —252.70 1.07 45PRO/ROS 5-Methylnonane CyoH22
Cp = 251.09 252.50 -141 470SB/GIN (3% C~(H)3(C)) + (6 X C-(H)2(C)2) + (1 x CH(H)(C)3) +
§° = 355.53 (1x—CHj; corr (tertiary)), o = 54
AS°® = —865.53
AG® = 5.36 Literature — Calculated = Residual Reference
InK; = -2.16
Gas phase
AH° = —253.99
4-Methyloctane CsHzg Cy = 237.61 234.61 3.00 69STU/WES
(3 x C-(H)s(C)) + (5 x C-(H)2(C)2) + (1 x C-(H)(C)3) + §° = 534.46 530.15 431 69STU/WES
(1x-CH; corr (tertiary)), o = 27, = 2 AS° = —963.53
AG® = 33.29
Literature — Calculated = Residual Reference InK; = —-13.43
Gas phase Liquid phase
AH® = -233.36 AH° = —-304.16
C = 212.59 211.72 0.87 69STU/WES C = 314.43 313.34 1.09 41PAR/WES
§° = 501.66 502.52 -0.86 69STU/WES S° = 423.84 420.29 3.55 41PAR/WES
AS° = —854.85 AS° = -1073.39
AG® = 21.51 AG® = 15.87
InK¢ = -8.68 InK; = -6.40
Liquid phase
AH® = —278.43 3-Ethylpentane C,Hy
ce = 282.92 (3% C=(H)s(C)) + (3 X C-(H)2(C)2) + (1 X C~(H)(C)s), o = 54
§° = 387.91
AS° = —969.46 Literature — Calculated = Residual Reference
AG® = 10.61
InK; = —4.28
Gas phase
AH® = —189.33 —189.84 0.51 470SB/GIN
C = 165.98 165.94 0.04 69STU/WES
4-Methylnonane C,.H.. L0 = 411.50 41267 -117 6OSTLI/WES
(3% C~(H)3(C)) + (6 x C-(H)2(C)2) + (1 x C~(H)(C)3) + AS° = -672.07
(1x-CHj corr (tertiary)), o = 27, m = 2 AG® = 10.54
anf = -4.25
Literature — Calculated = Residual Reference
Liquid phase
Gas phase AH° = —224.56 —-224.79 0.23 41PRO/ROS2
AH® = —253.99 G = 219.58 222.08 -2.50 61HUF/GRO
C = 237.61 234.61 3.00 69STU/WES §° = 314.55 323.15 -8.60 61HUF/GRO
$° = 540.24 541.68 —1.44 69STU/WES AS° = —761.60
AS°® = -952.00 AG° = 2.28
AG® = 29.85 InK; = —-0.92
InK; = -12.04

J. Phys. Chem. Ref. Data, Vol. 22, No. 4, 1993



ESTIMATION OF THERMODYNAMIC PROPERTIES OF OCRGANIC COMPOUNDS 839

TABLE 5. t-Alkanes (35) — Continued

TABLE 5. ¢-Alkanes (35) — Continued

3-Ethylhexane
(3 x C-(H)5(C)) + (4 X C(H)2(C)2) + (1 X C-(H)(C)3), o = 27

CBHIS

3-Ethyloctane (Continued) CioH;;
(3x C—(H)5(C)) + (6 X C-(H)2(C)2) + (1 X CHH)(C)3), ¢ = 27

Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Liqllld phase
AH® = =210.71 —210.47 -0.24 470SB/GIN AH® = —301.98
C = 188.87 188.83 0.04 69STU/WES G, = 313.34
§° = 458.19 457.60 0.59 69STU/WES $° = 420.29
AS°® = —763.46 AS° = —1073.39
AG® = 17.16 AG® = 18.05
InK; = -6.92 InK; = -7.28
Liquid phase
AH° = ~25041 —250.52 0.11 45PRO/ROS 4-Ethylheptane CoHyo
C = 252.50 (3% C-(H)5(C)) + (5 X C~(H)2(C)2) + (1 X CH(H)(C)s), o = 54
§° = 355.53
AS° = —865.53 Literature — Calculated = Residual Reference
AG® = 7.54
InK; = -3.04
Gas phase
AHC® = —231.10
G = 208.11 211.72 -3.61 69STU/WES
3-Ethylheptane CoHy §° = 495.89 490.99 4.90 69STU/WES
(3% C-(H)3(C)) + (5 X C~(H)x(C)2) + (1 X CH)(C)3), 0 = 27 AS® = —866.38
AG® = 27.21
Literature — Calculated = Residual Reference InK; = —-10.98
Gas phase Liquid phase
AH® = -231.10 AH® = -276.25
C = 208.11 211.72 -3.61 69STU/WES G = 282.92
§° = 495.89 496.76 -0.87 69STU/WES §° = 387.91
AS® = —860.61 AS® = -969.46
AG° = 25.49 AG® = 12.79
anf = -10.28 1an = -5.16
Liquid phase
AH® = -276.25 4-Ethyloctane CroHz
c = 282,92 (3X C~(H)s(C)) + (6 X C—(H)2(C)2) + (1 X C=(HY(C)s), o = 27, m = 2
§° = 387.91
AS° = —969.46 Literature — Calculated = Residual Reference
AG® = 12.79
InK; = —5.16
Gas phase
AH® = —251.73
Cy = 233.13 234.61 -1.48 69STU/WES
3-Ethyloctane CioHan §° = 534.46 541.6R8 -722 69STU/WES
(3% C~(H)5(C)) + (6 X C-(H)2(C)2) + (1 X C~(H)(C)3), v = 27 AS° = -952.00
AG® = 32.11
Literature — Calculated = Residual Reference InK; = ~12.95
Gas phase Liquid phase
AH° = ~251.73 AH° = -301.98
Cp = 233.13 23461 -1.48 69STU/WES C2 = 313.34
§° = 534.46 535.92 ~1.46 69STU/WES §° = 420.29
AS°® = —-957.76 AS° = —1073.39
AG® = 33.83 AG® = 18.05
InK; = —13.65 InK; = —7.28
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TaBLE 5. t-Alkanes (35) — Continued TABLE 5. t-Alkanes (35) — Continued
4-Propylheptane CyoHz2 2,4-Dimethylpentane (Continued) ‘ C:Hye
(3X C{H)(C)) + (6 X C(H)o(C)o) + (1 X C~(H)(C)s), o = 54 (4 X C~(H)3(C)) + (1 X C~(H)(C)o) + (2 X C~(H)(C)s) +
(4 x—CH; corr (tertiary)), o = 162
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
AH® = —-251.73 ) Liquid phase
C; = " 233.13 234.61 -1.48 69STU/WES AH® = —234.60 —234.43 -0.17 41PRO/ROS2
§° = 525.34 530.15 -481 69STU/WES Cy = 22422 219.10 5.12 61HUF/GRO
AS° = —963.53 §° = 303.17 317.80 —14.63 61HUF/GRO
AG® = 35.55 AS° = —766.95
InK; = —14.34 AG® = -5.76
InK; = 2.33
Liquid phase
AH® = -301.98
Gy = 313.34 2,4-Dimethylhexane CsHys
S° = 420.29 (4 x C-(H)3(C)) + (2 x C-(H)»(C)2) + (2 x C~(H)(C)s) +
AS° = -1073.39 (3x~CHj; corr (tertiary)), o = 81
AG® = 18.05
InK; = -7.28 Literature — Calculated = Residual Reference
Gas phase
4-Isopropylheptane CyoH22 AH® = —219.24 —219.42 0.18 470SB/GIN
(4 X C~(H)3(C)) + (4 x C—(H)2(C)2) + (2 x C-(H)(C)3) + . = 188.87 188.86 0.01 69STU/WES
(2% —CH; corr (tertiary)), o = 54 §° = 445.64 449.63 -3.99 69STU/WES
AS° = —771.43
Literature — Calculated = Residual Reference AG® = 10.58
InK; = —-4.27
Gas phase
AH° = —-258.42 Liquid phase
C = 231.00 234.64 -3.64 69STU/WES AH® = -257.02 —257.98 0.96 45PRO/ROS
§° = 521.45 525.55 -4.10 69STU/WES Cy = 249.52
AS° = -968.13 S° = 350.18
AG° = 30.23 AS° = —870.88
InK; = -12.19 AG® = 1.67
]IIK( = - 0.67
Liquid phase
AH® = —307.26
G = 310.36 2,5-Dimethylhexane CsHys
$° = 41494 (4 X C-(H)3(C)) + (2X C~(H)2(C)z) + (2 x C~H)(C)s) +
AS® = —1078.74 (4x-CH; corr (tertiary)), o = 162
AG® = 14.37 )
InK: = -5.80 Literature — Calculated = Residual Reference
Gas phase
2,4-Dimethylpentane C-Hic AH® = —22251 —221.68 -0.83 470SB/GIN
(4% C—-(H)3(C)) + (1 x C(H)2(C)2) + (2 x C-(H)(C)3) + Cp = 188.87 188.86 0.01 69STU/WES
(4 x-CH; corr (tertiary)), ¢ = 162 S° = 439.03 438.10 0.93 69STU/WES
AS° = —782.96
Literature — Calculated = Residual Reference AG° = 11.76
InK; = —4.74
Gas phase
AH° = -201.71 —201.05 —-0.66 470SB/GIN Liquid phase
C = 165.98 165.97 0.01 69STU/WES AH° = —260.37 —260.16 -0.21 45PRO/ROS
§° = 396.64 398.94 -2.30 69STU/WES Cy = 249.20 249.52 -0.32 470SB/GIN
AS° = —685.81 §° = 350.18
AG° = 3.42 AS° = —870.88
InK; = -1.38 AG° = -0.51
InK; = 0.20
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TABLE 5. t-Alkanes (35) — Continued

TABLE 5. t-Alkanes (35) — Continued

2,3-Dimethylbutane CeHy4 2,3-Dimethylhexane (Continued) CsH;s
(4 X C~(H)5(C)) + (2x CHH)(C)s) + (4 X C-(H)3(C)) + (2 x C-(H)2(C)2) + (2 X C~(H)(C)3) +
(4 x-CH; corr (tertiary)), ¢ = 162 (3x—CH; corr (tertiary)), o = 81
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Liquid phase
AH° = —178.28 —-180.42 2.14 470SB/GIN AH® = —252.59 —257.98 539 45PRO/ROS
C = 140.54 143.08 —2.54 69STU/WES = 249.52
S = 365.77 359.78 5.99 69STU/WES | S° = 350.18
AS° = —588.66 AS° = —870.88
AG® = —-4.91 AG® = 1.67
InK; = 1.98 InK; = -0.67
Liquid phase
AH® = —-207.40 —208.70 1.30 41PRO/ROS 3,4-Dimethylhexane CsHyg
s = 188.68 (4% C=(H)5(C)) + (2X C~(H)(C)2) + (2 X C~(H)(C)s) +
§° = 285.42 (2x~CHj corr (tertiary)), o = 81
AS°® = —663.02
AG° = -11.02 Literature — Calculated = Residual Reference
InK; = 4.45
Gas phase
AH® = -212.84 -217.16 432 470SB/GIN
2,3-Dimethylpentane : C/Hye Cp = 188.87 188.86 0.01 69STU/WES
(4 x C~(H)3(C)) + (1 x C-(H)x(C)2) + 2 x C-(H)(C)3) + §° = 448.32 449.63 -1.31 69STU/WES
(3 x—CH; corr (tertiary)), o = 81 AS® = -771.43
AG° = 12.84
Literature — Calculated = Residual Reference InkKs = —5.18
Gas phase Liquid phase
AH® = —198.87 —198.79 -0.08 470SB/GIN AH® = -251.83 —255.80 3.97 45PRO/ROS
C2 = 165.98 165.97 00t 69STU/WES Cy = 24952
S§° = 414.05 410.47 3.58 69STU/WES §° = 350.18
AS° = -674.28 AS° = —870.88
AG® = 2.25 AG® = 3.85
InK; = -0.91 InK; = —-1.55
Liquid phase
AH® = -233.09 -232.25 ~-0.84 41PRO/ROS2 3.Ethyl-2-methylpentane C.H,,
G = 218.30 219.10 -0.80 76FIN/GRO (4 X C-(H)3(C)) + (2 x C-(H)2(C)2) + (2 X C~(H)(C)3) +
§° = 297.10 317.80 -20.70 76FIN/GRO (2x—CH; corr (tertiary)), ¢ = 81
AS°® = —766.95
AG° = —358 Literature — Calculated = Residual Reference
InK; = 1.45
Gas phase
AH° = —211.04 —217.16 6.12 470SB/GIN
2,3-Dimethylhexane CsHis Gy = 188.87 188.86 0.01 69STU/WES
(4 X C-(H)3(C)) + (2 X C-(H)2(C)2) + (2x C-(H)(C)3) + $° = 441.12 443.86 -2.74 69STU/WES
(3 X~CH; corr (tertiary)), o = 81 AS° = -777.20
AG® = 14.56
Literature — Calculated = Residual Reference InK; = -5.87
Gas phase Liquid phase
AH® = -213.80 —-219.42 5.62 470SB/GIN AH® = —249.58 —255.80 6.22 45PRO/ROS
G = 188.87 188.86 0.01 69STU/WES G o= 249.52
$° = 443.96 443.86 0.10 69STU/WES §° = 350.18
AS° = —777.20 AS°® = —870.88
AG? = 12.30 AG® = 3.85
InK; = -4.96 InK; = -1.55
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TABLE 5. t-Alkanes (35) — Continued TABLE 6. g-Alkanes (16)
2,3,4-Trimethylpentane CsH,5 2,2-Dimethylpropane CsH,,
(5% C~(H);(C) + (3 x CH)(O)») + (4% C~(H)3(C)) + (1X CH(C)a) +
(5x-CH; corr (tertiary)), o = 243 (4 x-CHj; corr (quaternary)), o = 972
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH® =  -21732 -226.11 879 4708B/GIN AH® = —-16794 —168.08 0.14 70GO0O
C = 188.87 188.89 -002  69STU/WES Cy = 121.63 119.45 2.18 69STU/WES
S° = 428.07 430.13 —2.06 69STU/WES §° = 306.39 302.59 3.80 69STU/WES
AS° = -790.93 . AS° = —509.53
AG*° = 9.7 AG® = -16.16
InK; = -3.92 InK; = 6.52
Liquid phase Liquid phase
AH® = —-255.01 —263.26 8.25 45PRO/ROS AH® = —190.33 ~-190.01 -0.32 70GO0O
C = 246.23 246.54 -0.31 41PIT/SCO Cy = 153.09 156.16 -3.07 69STU/WES
§° = 329.32 344.83 —15.51 41PIT/SCO §° = 216.81 234.55 —17.74 69STU/WES
AS° = —876.23 AgS° = —-577.58
AG® = -2.01 AG® = -17.81
an[ = 0.81 |an = 7.18
2,2-Dimethylbutane CeHyy
2,7-Dimethyloctane CioH2:2 (4 x C-(H)3(O)) + (1 x C-(H)2(C)z) + (1 X CHC)a) +
(4% C-(H)3(C)) + (4 X C-(H)(C)2) + (2 x CH(H)(C)5) + (3 x—CH; corr (quaternary)), o = 243
(4 x~CH; corr (tertiary)), o = 162
' Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
Gas phase AH® = —186.10 -184.15 -1.95 470SB/GIN
H°® = -264.01 —262.94 -1.07 69STU/WES Cp = 141.88 142.34 —0.46 69STU/WES
G = 235.56 234.64 0.92 69STU/WES §° = 358.23 353.28 4.95 69STU/WES
§° = 515.68 516.42 -0.74 69STU/WES AS° = —595.16
AS° = -977.26 AG® = -6.70
AG® = 28.43 inK; = 2.70
InK; = -11.47
Liquid phase
Liquid phase AH° = —213.80 —211.35 —245 41PRO/ROS
AH® = -311.62 Gy = 188.74 186.58 2.16 46DOU/HUF
G = 301.67 310.36 -8.69 30PAR/HUF $° = 272.00 266.93 5.07 46DOU/HUF
S° = 414.94 AS° = —-681.51
AS° = -1078.74 AG° = -8.16
AG® = 10.01 InK; = 3.29
InK; = —-4.04
2,2-Dimethylpentane CH¢

(4 %X C-(H)3(C)) + (2% C-(H)2(C)2) + (1 X C-(C)a) +
(3x-CH; corr (quaternary)), o = 243

Literature — Calculated = Residual Reference
Gas phase
AH® = -205.85 —204.78 -1.07 470SB/GIN
Cs = 165.98 165.23 0.75 69STU/WES
§° = 392.88 392.44 0.44 69STU/WES
AS° = —-692.31
AG® = 1.63
inK; = -0.66
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TABLE 6. g-Alkanes (16) — Continued TABLE 6. q-Alkanes (16) — Continued
2,2-Dimethylpentane CyHy 3,3-Dimethylhexane CsHis
(4X C~(H)3(C)) + (2X C{H)2(C)a) + (1 X CHO)) + (4% C~(H)5(C)) + (B3 X CH)(Ch) + (1X C{C)) +
(3x—CHj corr (quaternary)), o = 243 (2x~CH; corr (quaternary)), o = 81
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Liquid phase Gas phase
AH° = -238.28 —237.08 -1.20 41PRO/ROS2 AH® = -219.9 —220.85 0.86 470SB/GIN
G = 221.12 217.00 4.12 61HUF/GRO Cy = 188.87 188.12 0.75 69STU/WES
§° = 300.29 299.31 0.98 61HUF/GRO §° = 438.06 440.73 —2.67 69STU/WES
AS° = —785.44 AS° = -780.33
AG® = -2.90 AG® = 11.80
InK; = 1.17 InK; = —4.76
Liquid phase
2,2-Dimethylhexane CsH,s AH® = ~257.53 —258.42 0.89 45PRO/ROS
(4 x C-(H)3(C)) + (3 x CH(H)2(C)2) + (1 x C~(C)a) + Cp = 246.60 24742 -0.82 470SB/GIN
(3 x~CH; corr (quaternary)), o = §° = 331.69
AS° = —889.37
Literature — Calculated = Residual Reference AG® = 6.75
InK; = -272
Gas phase
AH® = —224.60 —-225.41 0.81 470SB/GIN 2,2,3-Trimethylbutane CyH;6
G = 188.87 188.12 0.75 69STU/WES (5 x C~(H)3(C)) + (1 X C~(H)(C)3) + (1 x C~(C)s) +
§° = 431.20 431.60 —0.40 69STU/WES (5 Xx—CHj corr (tert/quat)), o = 729
AS° = ~789.46
AG® = 9.97 Literature — Calculated = Residual Reference
InK; = —4.02
Gas phase
Liquid phase AH® = ~20447 —202.27 -2.20 470SB/GIN
Ad° = —261.88 ~262.81 0.93 45PRO/ROS Cs = 164.56 165.26 -0.70 69STU/WES
C = 247.42 §° = 383.60 378.70 4.90 69STU/WES
§° = 331.69 AS° = —706.04
AS° = —889.37 AG® = 8.24
AG® = 2.36 InK; = -3.32
InK; = -0.95
Liquid phase
AH® = -236.52 —233.68 -2.84 41PRO/ROS2
3,3-Dimethylpentane C/Hye Cp = 21351 214.02 —051 61HUF/GRO
(4x C-(H)3(C)) + (2x C~(H)2(C)2) + (1 x CH(C)a) + §° = 292.25 293.96 -17 61HUF/GRO
(2x~CHj corr (quaternary)), o = 162 AS° = —790.79
AG® = 2.09
Literature — Calculated = Residual Reference InK, = -0.84
Gas phase
AdH°® = =201.17 —200.22 -0.95 470SB/GIN 2,2,3-Trimethylpentane CeHyg
G = 165.98 165.23 0.75 69STU/WES
§° = 399.70 395.81 3.89 69STU/WES (5% C-(H)3(C)) + (1 x C-(H)2(C)2) + (1 X C~ (H)(C)g) +(IxC~(C)g) +
AS° = —688.94 (4x—CHj; corr (fert/quat)), o = 729, m =
AG® = 5.19
InK; = -2.09 Literature — Calculated = Residual Reference
Liquid phase Gas phase
AH° = -234.18 —232.69 -1.49 45PRO/ROS AdH® = ~219.99 —221.10 1.11 470SB/GIN
Cp = 214.80 217.00 -220 76FIN/GRO Gy = 188.87 188.15 0.72 69STU/WES
§° = 305.60 299.31 6.29 76FIN/GRO S§° = 425.18 423.63 1.55 69STU/WES
AS® = —785.44 AS° = —797.43
AG® = 1.49 AG® = 16.65
InK; = ~0.60 InK; = -6.72
J. Phvs. Chem. Ref. Data. Vol. 22. No. 4. 1993
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TABLE 6. g-Alkanes (16) — Continued

2,2,3-Trimethylpentane (Continued) CsHis

(5 X C-(H)3(C)) + (1 X C~(H)2(C)2) + (1 X C-(H)(C)3) + (1 X C~(C)s) +
(4 x~CHj; corr (tert/quat)), ¢ = 729, m = 2

2,3,3-Trimethylpentane (Continued) CeH;s

(53X C-(H)3(C)) + (1 X C-(H)2(C)2) + (1 X C-(H)(C)3) + (1 x C~(C)4) +
(4 x~CHj corr (tert/quat)), o = 243

Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Liquid phase Liquid phase
AH® = —256.90 —257.64 0.74 45PRO/ROS AH° = —253.51 —257.64 4.13 45PRO/ROS
Cy = 244.44 C: = 245.56 244.44 1.12 470SB/GIN
S° = 326.34 S° = 326.34
AS® = —894.72 AS° = —894.72
AGe = 9.12 AG® = 9.12
anf = -3.68 lDKr = -3.68
2,2,4-Trimethylpentane CsHys 2,2,3,3-Tetramethylbutane CsHys
(6XC-(H)(C))+(2xC(C)s) +
(5 X C~(H)3(C)) + (1 x C~{H)2(C)2) + (1 X C-(H)(C)3) + (1 X C-(C)a) + (6 X ~CHj corr (quat /quat)), o = 13122
(5 X~CHj corr (tert/quat)), o = 729 :
Literature -- Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
Gas phase AH° = —22522 -219.00 -6.22 470SB/GIN
AH® =  ~22401 —222.90 -1.11 470SB/GIN Cs = 192.59 187.44 5.15 69STU/WES -
Cy = 188.87 188.15 0.72 69STU/WES S° = 389.36 386.10 3.26 69STU/WES
S° = 423.21 417.86 5.35 69STU/WES AS® = —834.96
AS° = —803.20 AG® = 29.94
AG® = 16.57 InK; = —12.08
InK; = ~6.69
Liquid phase
Liquid phase AH° = —253.52
AH® = -259.16 —-259.41 0.25 45PRO/ROS Cy = 239.36
Cp = 238.57 244.44 —5.87 470SB/GIN §° = 302.50
S§° = 328.03 326.34 1.69 40PIT AS° = —918.56
AS° = —894.72 AG® = 20.35
AG° = 7.35 InkK; = -821
InkK; = -2.97
Solid phase
AH® = —268.61 —268.94 0.33 45PRO/ROS
2,3,3-Trimethylpentane CsHys C; = 237.44 237.44 0.00 52SCO/DOU
S° = 273.76 273.76 0.00 528CO/DOU
(5 X C-(H)5(C)) + (1 X C~(H)2(C)2) + (1 X C~(H)(C)3) + (1 X C~(C)a) + AS° = —947.30
(4x~CHj; corr (tert/quat)), o = 243 AG® = 13.50
InK; = -5.44
Literature — Calculated = Residual Reference
Gas phase 2,2,3,3-Tetramethylpentane CoHz
AH® = -21627  —221.10 483 47OSB/GIN (6% C-(H)3(C)) + (1 x C-(H)2(C)2) + (2x CHC)o) +
Cc = 18887 188.15 0.72 69STU/WES (5%~CH; corr (quat/quat)), o = 2187
S° = 431.54 427.00 454 69STU/WES . .
AS® = —~794.06 Literature — Calculated = Residual Reference
AG® = 15.65
InK; = —6.31
Gas phase
AH° = -237.11 —238.99 1.88 61LAB/GRE
Cy = 212.09 210.33 1.76 69STU/WES
S° = 446.39 440.16 6.23 AISTU/WES
AS° = -917.21
AG® = 34.48
InK; = -13.91
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TABLE 6. g-Alkanes (16) — Continued TABLE 6. g-Alkanes (16) — Continued
2,2,3,3-Tetramethylpentane (Continued) CoH3o 3-Ethyl-3-methylpentane CsHys
(6% C—(H);(C)) + (1 X C-(H)(C)z) + (2x C-(C)a) + (4% C-(H)3(C)) + (3 x C-(H)x(C)2) + (1 X C~(C)a) +
(5 x—CH; corr (quat/quat)), o = 2187 (1 x—CHj; corr (quaternary)), o = 243
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Liquid phase Gas phase
AH® = —278.28 —278.61 0.33 47JOH/PRO AH® = 21485 -216.29 1.44 470S8B/GIN
C = 269.78 Cy = 188.87 188.12 0.75 69STU/WES
§° = 334.88 $° = 432.96 431.60 1.36 69STU/WES
AS® = —-1022.49 AS° = —789.46
AG® = 26.25 AG° = 19.09
InK; = -10.59 InK; = ~7.70
Liquid phase
2,2,4,4-Tetramethylpentane CsHazo AH° = —252.84 —254.03 1.19 45PRO/ROS
(6 x C~(H)3(C)) + (1 x C-(H)(C)2) + (2 X C~C)a) + C, = 247.42
(6 x—CHj; corr (quat/quat)), o = 13122 §° = 331.69
AS°® = —889.37
Literature — Calculated = Residual Reference AG® = 11.14
InK¢ = —4.49
Gas phase
AH® =  -241.84 —239.63 -2.21 61LAB/GRE
Cp = 211.63 210.33 1.30 69STU/WES 3,3-Diethylpentane CoHazo
§° = 431.50 425.26 6.24 69STU/WES (4 X C-(H)3(C)) + (4 X C-(H)2(C)2) + (1 X C~(C)q), @ = 972
AS° = -932.11
AG® = 38.28 Literature — Calculated = Residual Reference
InK; = —15.44
Gas phase
Liquid phase AH® = —232.34 —-232.36 0.02 61LAB/GRE
AH® = =279.99 ~279.25 —-0.74 47JOH/PRO Cp = 204.18 211.01 -6.83 69STU/WES
Cy = 269.78 §° = 461.54 459.23 2.31 69STU/WES
§° = 334.88 AS°® = —898.14
AS° = —1022.49 AG® = 35.42
AG® = 2561 InK; = —14.29
InK; = -10.33
Liquid phase
AH® = —=27539 —275.37 -0.02 47JOH/PRO
2,2,3,4,4-Pentmethylpentane CioHz, Cp = 278.80 277.84 0.96 76FIN/MES
(7x CH(H)3(C)) + (1 X C-(H)(C)3) + (2 X C~(C)s) + §° = 333.40 364.07 -30.67 76FIN/MES
(7x=CHj corr (quat/quat)), ¢ = 19683 AS°® = -993.30
AG® = 20.78
Literature — Calculated = Residual Reference Ink; = —-8.38
Gas phase
AH® = -263.07
G = 234.43 233.25 1.18 69STU/WES
§° = 462.83 456.45 6.38 69STU/WES
AS° = -1037.23
AG® = 46.18
InK; = ~18.63
Liquid phase
Ad° = —306.54
C = 297.22
§° = 361.91
AS° = -1131.77
AG® = 30.90
InK; = -12.46
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TABLE 7. n-Alkenes (32)

TABLE 7. n-Alkenes (32) — Continued

Ethylene C.H,
(2xCs(H)), 0 = 4
Literature — Calculated = Residual Reference
Gas phase
AH® = 52.50 52.64 -0.14 37ROS/KNO
C = 42.84 42.76 0.08 T5CHA/ZWO
§° = 219.20 219.51 -0.31 75CHA/ZWO
AS° = -53.11
AG® = 68.47
InK; = -27.62
Propylene CsH,
(AxC-(H)(C)) + (1 X Ca~(H)2) + (1 X Ce~(H)(C)), o = 3
Literature — Calculated = Residual Reference
Gas phase
AH° = 19.76 20.38 -0.62 37ROS/KNO
C = 64.31 65.85 -154 75SCHA/ZWO
S$° = 266.60 266.76 -0.16 7SCHA/ZWO
AS°® = —142.18
AG® = 62.77
InkK; = -25.32
1-Butene CqHs
(1x C-(H)3(C)) + (1 X Co~(H)z} + (1 X C~H)(C)) +
(1% CH)(C)(Cy)), o = 3
Literature — Calculated = Residual Reference
Gas phase
AH® = -0.54 -0.50 -0.04 51PRO/MAR
G = 85.65 86.48 -0.83 69STU/WES
$° = 305.60 304.96 0.64 69STU/WES
AS°® = —240.29
AG® = 71.14
InK; = ~28.70
1-Pentene CsHyo

(1x C-(H)3(C)) + (1 x C~(H)z(C)2) + (1 x C-(H)2(C)(Ca)) +
(1 X C—~AH}O)) + (1 X CorH)), = 3

Literature — Calculated = Residual Reference
Gas phase
AH® = -21.50 -21.13 -0.37 86TRC
G = 109.58 109.37 0.21 69STU/WES
§° = 345.81 344.12 1.69 69STU/WES
AS°® = —-337.44
AG® = 79.48
InK; = -32.06
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1-Pentene (Continued) CgHm
(1x CHH)5(C)) + (1 X C(H)2(C)2} + (1 X C-(H)z(C)(Ca)) +
(IXxCer(H)(C))+(1XCa(H)2), 0 = 3
Literature — Calculated = Residual Reference
Liquid phase
AH® = —46.97 -46.27 -0.70 79GOO0/SMI
G = 154.87 149.16 571 9OMES/TOD
§e = 262.60 262.12 0.48 90MES/TOD
AS° = —41943
AG® = 78.78
InK; = -31.78
1-Hexene CeHy2
(1xC-(H)3(C)) + (2% C(H)x(C)2) + (1 X C-(H)(C)(Ca)) +
(IxCqH))+(1xCe~H)C)), 0 = 3
Literature — Calculated = Residual Reference
Gas phase
AH® = —41.51 —41.76 0.25 56CAM/ROS
G = 132.34 132.26 0.08 69STU/WES
$° = 384.64 383.28 136 69STU/WES
AS® = —434.59
AG® = 87.81
InK; = -3542
Liquid phase
AH° = -72.22 -72.00 -022 59SKE/SNE
Cy = 183.30 179.58 in STMCC/FIN2
$° = 295.18 294.50 0.68 5TMCC/FIN2
AS° = -523.37
AG° = 84.04
InkK; = -33.90
1-Heptene C-His
(1x C~(H)3(C)) + (3 X C-(H)2(C)z2) + (1 X C-(H)2(C)(Ca)) +
(1xCye~(H)) + (1 X Cs~(H)(C)), d = 3
Literature — Calculated = Residual Reference
Gas phase
AH® = —R2. 71 -62139 -n33 SOFOR/CAM
C = 155.23 155.15 0.08 69STU/WES
§° = 423.59 422.44 1.15 69STU/WES
AS® = -531.74
AG° = 96.15
inK; = -38.79
Liquid phase
AHe = —98.37 -97.73 —0.64 76GOO
G = 211.79 210.00 1.79 5TMCC/FIN2
S§° = 327.65 326.88 0.77 5TMCC/FIN2
ApS° - —-627.30
AG° = 89.30
InkK; = —36.02
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TABLE 7. g-Alkanes (16) — Continued

TABLE 7. g-Alkanes (16) — Continued

1-Octene CsHi 1-Decene (Continued) CioHy
(1% C~(H)3(C)) + (4 X C~(H)2(C)2) + (1 x C~(H):(C)(Ca)) + (1x C~(H)5(C)) + (6 X C~(H)2C)2) + (1 x C~(H)z(C)(Cy)) +
(1xCq~(H)2) + (1 X Co~(H)(C)), 0 = 3 (AxXCa(H)(C) + (1 X Cy~(H)), ¢ = 3
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Liquid phase
Gas phase AH® = ~173.80 -174.92 1.12 61ROC/ROS
AH® = —-82.93 —-83.02 0.09 S50FOR/CAM Cy = 300.83 301.26 —-043 STMCC/FIN2
C) = 178.07 178.04 0.03 69STU/WES §° = 425.01 424.02 0.99 STMCC/FIN2
§° = 462.54 461.60 0.94 69STU/WES AS° = -939.09
AS° = —628.89 AG® = 105.07
AG® = 104.48 InK; = -42.38
nK; = —42.15
Liquid phase 1-Hexadecene CieHsz
AH® = —123.80 —123.46 —-0.34 61ROC/ROS (1% C~(H)3(C)) + (12 X C-(H)2(C)2) + (1 X C~(H)2(CY(Ca)) +
C = 241.21 240.42 0.79 57MCC/FIN2 (1 xC—H)C))+(1xCy-(H)), o = 3
§° = 360.45 359.26 1.19 STMCC/FIN2
AS° = ~731.23 Literature — Calculated = Residual Refcrence
AG® = 94.56
InK; = -38.14
Gas phase
AH® = —249.16 —~248.06 -1.10 70ZWO/WIL
Cy = 361.04 361.16 -0.12 69STU/WES
1-Nonene CoHy S° = 774.12 774.88 -0.76 69STU/WES
(1% C-(H(C) + (5 X C=(H)x(C)o) + (1 X C-(H)(CYCa)) + AS° = —1406.10
(I1xCe~(H)(C)+(1XCq—(H)2), 0 = 3 AG® = 171.17
InK; = —69.05
Literature — Calculated = Residual Reference
Liquid phase
Gas phase AH® = —329.24 ~329.30 0.06 SSFRA/PRO
AH® = -103.51 ~103.65 0.14 69STU/WES C: = 483.34 483.78 -0.44 90MES/TOD
C = 200.96 200.93 0.03 69STU/WES §° = 613.88 618.30 —4.42 90MES/TOD
§° = 501.49 500.76 0.73 69STU/WES AS° = —1562.68
AS°® = —1726.04 AG° = 136.61
AG® = 112.82 InK; = -55.11
InK; = —45.51
Liquid phase cis-2-Butene CsHg
AH® = —149.03 —149.19 0.16 86TRC (ZX C~{H)(C) + (2 X C~(HXC)) +
C = 270.36 270.84 —-0.48 90MES/TOD (1 X cis(unsat) corr), o = 18
S° = 392.54 391.64 0.90 90MES/TOD
AS® = —835.16 Literature — Calculated = Residual Reference
AG® = 99.81
InK; = —-40.26
Gas phase
AHC = ~7.57 -17.03 -0.54 51PRO/MAR
1-Decene CioHzo Cy = 78.91 80.91 -2.00 69STU/WES
(1x C~(H)3(C)) + (6 x C~(H)2(C)2) + (1 X C-(H)(C)(Ca)) + §° = 300.83 301.77 -0.94 69STU/WES
(I1xC—HHYC))+(1xCe~(H)2), 0 = 3 AS° = ~243.48
AG® = 65.56
Literature — Calculated = Residual Reference InKr = —26.45
Gas phase
AH® = -12334 —124.28 0.94 S0FOR/CAM
G = 223.80 223.82 -0.02 69STU/WES
§° = 540.45 539.92 0.53 69STU/WES
AS° = -823.19
AG® = 121.16
InK; = —48.87
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TABLE 7. n-Alkenes (32) — Continued

TABLE 7. n-Alkenes (32) — Continued

trans-2-Butene C4Hg
X C-(H)(C))+ 2X CH)(O)), o = 18
Literature — Calculated = Residual Reference
Gas phase
AH® = -10.97 —11.88 0.91 51PRO/MAR
Cy = 87.82 88.94 -1.12 69STU/WES
§° = 296.48 296.71 -0.23 69STU/WES
AS°® = —248.54
AG® = 62.22
InK; = —25.10
cis-2-Pentene CsHyo

(2X CHH)(C)) + (1 x C-(H)2(C)(Ca)) + (2 X Ca~(H)(O)) +

(1 Xcis(unsat) corr), o = 9

Literature — Calculated = Residual Reference
Gas phase
AH® = -26.67 -2791 1.24 86TRC
C = 101.75 101.54 0.21 69STU/WES
§° = 346.27 345.73 0.54 69STU/WES
AS°® = -335.82
AG® = 7222
InK; = —-29.13
Liquid phase
AH® = -53.49 —53.58 0.09 79GO0O/SMI
C = 151.711 151.45 0.26 47TOD/OLI
§° = 258.61 255.43 3.18 47TOD/OLI
AS° = -426.13
AG® = 73.47
InK; = —29.64
trans-2-Pentene CsHyo

(2 C~(H)3(C)) + (1 X C-(H)C)(Ca)) + (2 X C(H)(C)), 0 = 9

Literature — Calculated = Residual Reference
Gas phase
AH° = -31.29 —32.76 147 86TRC
G = 108.45 109.57 -1.12 69STU/WES
S = 340.41 340.67 —0.26 69STU/WES
AS° = —340.88
AG® = 68.87
InK; = -27.78
Liquid phase
AH® = -57.98 -~ 58.85 0.87 79GO0O/SMI
G = 156.98 151.45 553 47TOD/OLI
§° = 256.52 255.43 1.09 47TOD/OLI
AS° = —426.13
AG® = 68.20
InK; = -27.51
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cis-2-Hexene CeH,z
(2% C-(H)5(C)) + (1 X C(H)2(C)2) +(1 X C~(H)(C)(Cy)) +
(2x Cs~(H)(C)) + (1 x cis (unsat) corr), 0 = 9

Literature — Calculated = Residual Reference
Gas phase )

AH® = —52.34 —48.54 -3.80 56CAM/ROS
Cy = 125.69 124.43 1.26 69STU/WES
§° = 386.48 384.89 1.59 69STU/WES

AS° = —432.97

AG® = 80.55

InK; = ~32.49
Liquid phase

AH° = —-83.89 -79.31 ~4.58 60BAR/ROS
Cy = 178.36 181.87 ~3.51 90MES/TOD
§° = 291.86 287.81 4.05 9OMES/TOD

AS° = —-530.06

AG® = 78.73

InK; = -31.76
trans-2-Hexene CeH,2

(2% C~(H)3(C)) + (1 X C(H)2(C)z) + (1 X C~(H)oC)(C)) +
(2XC(H)(C)), ¢ = 9

Literature — Calculated = Residual Reference
Gas phase
AdH° = —53.89 -5339 -0.50 S6CAM/ROS
G = 132.38 132.46 -0.08 69STU/WES
§° = 380.62 379.83 0.79 69STU/WES
AS°® = —438.03
AG° = 77.21
InK; = —31.15
Liquid phase
AH® = —85.52 —84.58 -0.94 60BAR/ROS
c: = 181.87
§° = 287.81
AS° = —530.06
AG° = 73.46
InK; = —29.63
cis-3-Hexene CsHy2

(2x C(H)5(C)) +(2x C-(H)x(C)(Ca)) + (2x C(H)(C)) +
(1 xcis(unsat) corr), ¢ = 18

Literature — Calculated = Residual Reference
Gas phase
AH® = —47.61 -48.79 1.18 56CAM/ROS
C = 123.64 12217 147 69STU/WES
§° = 379.61 378.17 1.44 69STU/WES
AS° = —439.70
AG® = 8231
InK; = -33.20
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TABLE 7. n-Alkenes (16) — Continued TABLE 7. n-Alkenes (32) — Continued
cis-3-Hexene CeHy; trans-2-Heptene CH,,
@X CH{H)(0)) + (2 X C-(H)(CHCa)) + 2 X Cr(H)(C)) + (2x C~H)(C)) + (2 X C~(H)a(C)a) + (1 X C~(H)(CNCa)) +
(1 X cis (unsat) corr), ¢ = 18 (2x Cy—(H)(C))
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Liquid phase Gas phase
AH° = —78.95 -79.31 0.36 60BAR/ROS AH® = —73.54 -74.02 0.48 86TRC
C = 180.74 Cy = 155.35
§° = 287.10 .
AS°® = -530.77
AG® = 78.94 Liquid phase
InK; = -31.84 AH® = -109.54 ~110.31 0.77 76GOO
Cp = 212.29
S§° = 320.19
AS° = ~633.99
trans-3-Hexene CeH12 AG?® = 78.71
(2% C~(H)3(C)) + (2% C~(H)2(C)(Cq)) + 2 X Ce~(H)(C)), & = 18 InK; = -31.75
Literature — Calculated = Residual Reference
cis-2-Octene CsHyo
Gas phase (2x CH(H)5(C)) + (3 x C+(H)2(C)2) + (1 X C-(H)(CYCa)) +
Ad° = ~54.43 —53.64 -0.79 56CAM/ROS (2% CH)(C)) + (1 X cis (unsat) corr)
C = 132.84 130.20 2.64 69STU/WES
§° = 374.84 373.11 1.73 69STU/WES Literature — Calculated = Residual Reference
AS° = —444.76
AG® = 78.96
InK; = —-31.85 Gas phase
AH® = —89.80
G = 170.21
Liquid phase
AH°® = —86.06 —84.58 —1.48 60BAR/ROS
C = 180.74 Liquid phase
§° = 287.10 AH® =  —135.69 -130.77 —-492 R86PED/NAY
AS® = -530.77 Gy = 24271
AG® = 73.67 S° = 352.57
InKy = -29.72 AS° = ~737.92
AG® = 89.24
InK; = ~36.00
cis-2-Heptene CH,,
(2 x C-(H)a(O)) + (2 X C~(H)2(C)2) + (1 X C-(H)2(CY(Ca)) +
(2% Ce~(H)(C)) + (1 X cis(unsat) corr) trans-2-Octene CeHje
(2% C~(H),(C)) + (3% C-(H)2(C)a) + (1 X C-(H)(C)(Ca)) +
Literature — Calculated = Residual Reference (2x Ca~H)(C)
Literature — Calculated = Residual Reference
Gas phase
AH® = ~69.14 -69.17 0.03 86TRC
Cp = 14732 Gas phase
AH® = —94.65
C; = 178.24
Liquid phase
AFH° = —105.14 —105.04 —-0.10 76GO0O
C = 212.29 Liquid phase
§° = 320.19 AH® = —135.69 —136.04 0.35 86PED/NAY
AS° = -633.99 G = 24271
AGe = 8308 5° = 352.57
InK; = —33.88 AS® = -737.92
AG® = 83.97
InK; = -33.87
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TABLE 7. n-Alkenes (32) — Continued TABLE 7. n-Alkenes (32) — Continued
cis-3-Heptene C-Hyq 1,2-Pentadiene CsHyg
(2x C~(H)5(C)) + (1 x C~(H)(C)2) + (2 x C-(H)(C)(Ca)) + (1x C(H)3(C)) + (1 x C-(H):(C)(Ca) + (1 x C~(H)(C)) +
(2% C4—(H)(C)) + (1 X cis (unsat) corr) (1xC)+(1xCq«(H)), 0 = 3
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH® = " —68.75 -69.42 0.67 86TRC AH° = 140.67 142.17 -1.50 55FRA/PRO
C = 145.06 = 105.44 102.34 3.10 69STU/WES
S° = 333.46 331.24 222 69STU/WES
AS° = -219.75
Liquid phase AG® = 207.69
AH® = -104.35 -105.04 0.69 76GOO InK; = —83.78
C = 211.16
S° = 319.48
AS° = —634.70 Liquid phase
AG® = 84.19 AH® = 114.14
InK; = -33.96 G = 150.83 148.78 2.05 70TOD/MES
S° = 244.97 244.13 0.84 70TOD/MES
AS° = ~306.85
AG® = 205.63
trans-3-Heptene C:H,4 InK; = -~82.95
(2X CH(H)3(C)) + (1 x C~(H)2(C)2) + (2% C-(H)(C)(Ca)) +
(2xCe—(H)(C))
Literature — Calculated = Residual Reference 1,3-Butadiene C4Hs
(2% Cq~(H)2)+ 2x Co~H)(Ca)), 0 = 2
Gas phase Literature — Calculated = Residual Reference
AH° = —73.73 —-74.27 0.54 86TRC
C) = 153.09
Gas phase
AH® = 108.82 109.20 -0.38 49PRO/MAR
Liquid phase Cy = 79.54 79.84 -0.30 69STU/WES
AH® = —109.33 -110.31 0.98 76GOO S$° = 278.74 280.76 -2.02 69STU/WES
G = 211.16 AS° = -133.92
$§° = 319.48 AG?® = 149.13
AS°® = -634.70 InkK; = —60.16
AG® = 78.92
InK; = —31.84
cis-1,3-Pentadiene CsHg
1,2-Butadiene CqHs (1x C~(H)3(C)) + (1 x Co—(H}C)) + (2 X Co—(H)(Ca)) + (1 X Ca~(H)2)
(1 X C(H)3(C))+ (1 X CH)O) +(1XC)+ (1 xCe~(H)z), 0 = 3 + (1Xcis(unsat) corr), o = 3
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH® = 16226 163.08 -0.79 49PRO/MAR AH® = R2.76 R1.79 nog7 S5FRA/PRD
C = 80.12 81.71 -1.59 69STU/WES Cy = 94.56 94.90 -0.34 69STU/WES
§° = 293.01 293.04 -0.03 69STU/WES §° = 324.26 327.30 -3.04 69STU/WES
AS® = -121.64 AS° = -223.69
AG® = 199.32 AG® = 148.48
InK; = —80.40 InK; = -59.90

Liquid phase

AH® = 54.82
cs = 152.79
s = 224.67

AgS° - —326.31

AG® = 152.11

Ink; = -61.36
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TABLE 7. n-Alkenes (16) — Continued TABLE 7. n-Alkenes (32) — Continued
trans-1,3-Pentadiene CsHg 2,3-Pentadiene (Continued) CsHg
(1 x C~(H)5(C)) + (1 X Ce—~H)(C)) + (2 x Ce~(H)(Ca)) + 2xC-H):(C)) +(2x CaH)C)+(1xC.), 0 = 18
(1xCe~(H)2), 0 = 3
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
. Liquid phase
Gas phase AH° = 103.55 101.56 1.99 70MES/TOD
AH® = 75.81 76.94 -1.13 55FRA/PRO C = 152.34 152.20 0.14 70MES/TOD
C = 103.34 102.93 0.41 69STU/WES S§° = 237.32 238.15 -0.83 70MES/TOD
s = 319.66 322.24 -2.58 69STU/WES AS° = -312.83
AS® = —228.75 AGP° = 194.83
AG® = 145.14 InK; = —-78.59
InkK; = —58.55
Liquid phase Allene CH,
AdH° = 49.55 (IxC)+(2XCe-(H)), o = 4
C = 152.79
S° = 224.67 Literature — Caiculated = Residual Reference
AS°® = -326.31
AG° = 146.84
InK; = —59.23 Gas phase
AH® = 191.25 195.31 -4.06 36KIS/RUH2
C: = 58.99 58.62 0.37 69STU/WES
§° = 243.93 245.79 -1.86 69STU/WES
1,4-Pentadiene CsHs AS° = -32.57
(2% Ca(H)2) + 2 %X CHH)(C)) + (1 X C-(H)x(Cs)2), & = 2 AG° = 205.02
nK; = —82.70
Literature — Calculated = Residual Reference
Gas phase
AH° = 106.36 106.36 0.00 SSFRA/PRO
C = 105.02 105.01 0.01 69STU/WES
§° = 333.46 333.46 0.00 69STU/WES
AS® = -217.53
AG® = 171.22
InK; = —69.07
Liquid phase
AH° = 81.17 81.17 0.00 86TRC
Cy = 146.82 146.82 0.00 70MES/TOD
S§° = 248.86 248.86 0.00 T0MES/TOD
AS° = -302.12
AG® = 171.25
InK; = ~69.08
2,3-Pentadiene CsHg
2x C-(H):(C))+ 2x C—H)(C)+(1%xCi), o = 18
Literature — Calculated = Residual Reference
Gas phase
AH® = 133.05 130.79 2.26 55FRA/PRO
C = 101.25 104.80 -3.55 69STU/WES
§° = 324.68 322.99 1.69 69STU/WES
AS° = —228.00
AG® = 198.77
InK; = -80.18
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TABLE 8. s-Alkenes (34)

TaBLE 8. s-Alkenes (34) — Continued

2-Methylpropene CHsg 2-Methyl-2-butene CsHyo
(2% C~(H)5(C)) + (1 C(H)) + (1 X Ca~(C)2) + (3% C-(H)5(C)) + (1 X C(H)(C)) + (1 X CHC)) +
(2x~CHj corr (tertiary)), o = 18 (2x~CHj; corr (tertiary)), o = 9
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH® = -17.87 -18.58 0.71 51PRO/MAR AH° = —41.00 —-50.84 9.84 49SCO/WAD
G = 89.12 87.94 1.18 69STU/WES G = 105.02 111.03 -6.01 69STU/WES
S° = 293.59 295.29 -1.70 69STU/WES §° = 338.57 345.90 -1733 69STU/WES
AS® = —249.96 AS°® = —335.65
AG® = 55.94 AG® = 49.24
InK; = -2257 InK; = -19.86
Liquid phase
2-Methyl-1-butene CsHyo AH® = —68.07 —76.98 8.91 79GOO/SMI
(2x C~(H)3(C)) + (1 X Cg~(H)2) + (1 X C(C)2) + G = 152.80 157.26 —4.46 47TOD/OLI
(1x C~(H)(C)(C4)) + (1 x—CH; corr (tertiary)), ¢ = 9 §° = 251.04 248.65 2.39 47TOD/OLI
AS° = —432.90
Literature — Calculated = Residual Reference AG® = 52.09
InK; = -21.01
Gas phase
AH° = -35.10 —-37.20 2.10 86TRC
C = 111.63 108.57 3.06 69STU/WES 2-Methyl-2-pentene CeH,2
§° = 339.53 339.25 0.28 69STU/WES (3% C-(H)3(C)) + (1 x C—(H)2(C)(Cy4)) + (1 x C4—~(H)(C)) +
AS° = -342.30 (1xXCs~(C)2)+ (2 x~CH; corr (tertiary)), o = 9
AG® = 64.86
InK; = —26.16 Literature — Calculated = Residual Reference
Liquid phase Gas phase
AH® = —60.96 -62.22 1.26 79GOO/SMI AH° = —66.86 -71.72 4.86 56CAM/ROS
G = 157.19 153.84 3.35 47TOD/OLI C = 126.61 131.66 -5.05 69STU/WES
$° = 253.97 254.63 —0.66 47TOD/OLI §° = 378.44 384.10 —5.66 69STU/WES
AS° = —426.92 AsS° = —433.76
AG® = 65.07 AG® = 57.61
InK; = —26.25 InK; = —-23.24
Liquid phase
2-Methyl-1-pentene CH,a AH® = —98.53 -102.71 4.18 60BAR/ROS
(2x C—(H)3(C)) + (1 X C-(H)2(C)2) + (1 x C-(H)(C)(Ca)) + Cp = 186.55
(1% C4~(C),) + (1 X Cq~(H),) + (1 x—CH; corr (tertiary)), §° = 280.32
c=9 AS® = —537.55
AG® = 57.56
Literature — Calculated = Residual Reference InK; = -23.22
Gas phase
AH® = -59.37 -57.83 -1.54 56CAM/ROS 2-Ethyl-1-butene CeHy2
G = 135.60 131.46 4.14 69STU/WES (2% C-(H)3(C)) + (2 x C-(H)2(C)(Ca)) + (1 X Ca~(C)2) +
$° = 382.17 378.41 3.76 69STU/WES (1XCy(H)), ¢ = 18
AS® = - 439.45
AG® = 73.19 Literature — Calculated = Residual Reference
InK; = -29.53
L. Gas phase
Liquid phase AHS = -5602  —5582 -020 56CAM/ROS
Adl® = -89  -87.9 -201  6OBAR/ROS Cp= 13355 129.20 435  69STU/WES
G = 184.26 §° = 37660 371.69 491 69STU/WES
$° = 287.01 A — —446.18
Afs° = - 53086 A(Go = 7721
AG* = 70.32 InK; = -31.15
InkK; = —2837
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TaBLE 8. s-Alkenes (34) — Continued TABLE 8. s-Alkenes (34) — Continued
2-Ethyl-1-butene (Continued) CeH,, cis-3-Methyl-2-pentene Cel
(2% C-(H)5(C)) + (2 X C—~(H)2(C)(Ca)) + (1 X Ce~(C)2) + (3 x C~(H)3(C)) + (1 x-CH; corr (tertiary))+
(1XCs~(H)), o = 18 (1 x C-(H)2(C)(Cy)) + (1 X Ca~(C)2) + (1 X cis (unsat) corr) +
(1 XCa~H)(C)), & = 27
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Liquid phase
AdH® = -87.11 —85.77 -1.34 60BAR/ROS Gas phase
C: = 183.13 AH® = —62.30 - 64.61 231 56CAM/ROS
S = 286.30 Cp = 126.61 123.63 2.98 69STU/WES
AS® = -531.57 §° = 378.44 380.03 -1.59 69STU/WES
AG® = 7.7 AS® = -437.84
InK; = —29.33 AG® = 65.93
InK; = —26.60
3-Methyl-1-butene CsHjo Liquid phase
(2% C-(H)3(C)) + {1 x CH{(H)}(C)(Ca)) + AH° = -94.47 —-95.26 0.79 60BAR/ROS
(2x—CHj corr (tertiary)) + (1 X C—~H)(C)) + Cp = 186.55
(1xCe(H)2), 0 =9 §° = 280.32
AS° = —537.55
Literature — Calculated = Residual Reference AG® = 65.01
InK; = -26.22
Gas phase
AH® = -217.75 —28.03 0.28 86TRC
Cy = 118.62 119.07 —045 69STU/WES trans -3-Methy)-2-pentene CHyz
§° = 333.46 334.56 -1.10 69STU/WES (3 x C—(H)3(C)) + (1 x C-(H)(C)(Ca)) +
AS° = —346.99 (1x~CHj corr (tertiary)) + (1 x Ca~(C)2) +
AG® = 75.43 (1xCe(H)C)), ¢ = 27
InK; = —3043
Literature — Calculated = Residual Reference
Liquid phase
AH® =  -51.60 —51.80 0.20 79GO0O/SMI Gas phase
C = 156.06 156.05 0.01 47TOD/OLI AHC = —63.14 -69.46 6.32 S56CAM/ROS
§° = 253.30 253.30 0.00 47TOD/OLI C = 126.61 131.66 -5.05 69STU/WES
AS°® = —428.26 S° = 381.83 374.97 6.86 69STU/WES
AG® = 75.88 AS° = —442,90
InK; = —30.61 AG° = 62.59
InK; = —-25.25
3-Methyl-1-pentene CeHiz Liquid phase
(2x C~(H)3(C)) + (1 X C—(H)»(C)2) + (1 x C-H)(C)x(Ca)) + AH° = —94.56 -100.53 597 60BAR/ROS
(1x~CHj corr (tertiary)) + (1 x C—(H)(C)) + C = 186.55
(1%Ce(H)2), 0 = 9 s° = 280.32
AS°e = —537.55
Literature — Calculated = Residual Reference AG° = 59.74
InkK: = —-24.10
Gas phase
AdH° = —49.50 ~46.40 -3.10 56CAM/ROS
Ce = 142.42 141 .96 0.46 69STU/WES 3-Methyl-cis-3-hexene C.H,,
§° = 376.81 373.72 3.09 69STU/WES (3% C-(H)3(C)) + (1 x—CHj; corr (tertiary))+
AS° = ~444.14 (2% C=(H)2(C)(Ca)) + (1 X Ca~(H)(C)) + (1 X cis (unsat) corr) +
AG° = 86.02 (1xCq~(C)2)
InK; = —-34.70
Literature — Calculated = Residual Reference
Liquid phase
AHC = —78.16 —75.35 —-2.381 60BAR/ROS Gas phase
C = 186.47 AH® = —79.41 -85.49 6.08 60CAM/ROS.
S° = 285.68 G = 144.26
AS° = -532.19
AG® = 83.32
InkK; = -33.61
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TABLE 8. s-Alkenes (34) — Continued

TABLE 8. s-Alkenes (34) — Continued

3-Methyl-cis-3-hexene (Continued)
(3% C~(H)3(C)) + (1 x-CH; corr (tertiary)) +
(2 %X C-(H)(C)(Cy)) + (1 X Ce~(H)(C)) + (1 X cis (unsat) corr) +
(1xCq(C)o)

CHyy

Literature — Calculated = Residual Reference
Liquid phase
AH® = —11594 -120.99 5.05 61ROC/ROS
Cp = 215.84
$° = 31199
AS°® = ~642.19
AG® = 70.48
ant = —2843
3-Methyl-trans-3-hexene C;Hyy

(3x C-(H)3(C)) + (1 x—CHj; corr (tertiary)) +
(2% C-(H)z(C)(Ca)) + (1 X Ce~(HKC)) + (1 X Ce~(C)2)

Literature — Calculated = Residual Reference
Gas phase
AH° = -76.82 —-90.34 13.52 60CAM/ROS
G = 152.29
Liquid phase
AH® = -11272 -126.26 13.54 61ROC/ROS
G = 215.84
S§° = 311.99
AS® = —-642.19
AG® = 65.21
InK; = -26.30
4-Methyl-1-pentene Celly;

(2X C~(H)3(C)) + (1 X C~(H)(C)s) + (2 X -CH; corr (tertiary)) +
(1 X C~(H)(C)(Ca)) + (1 X Co~(H)o) + (1 X C—(H)(O)), & = 9

Literature ~ Calculated = Residual Reference
Gas phase
AH® = -51.25 - 4845 -2.80 56CAM/ROS
G = 126.48 132.29 -5.81 69STU/WES
$° = 367.73 369.54 —1.81 69STU/WES
AS° = —448.32
AG° = 85.22
InkK; = —-34.38
Liquid phase
AHC = —80.04 -71.28 -2.76 60BAR/ROS
C = 176.60
§° = 289.15
AeS® = —528.72
AG° = 80.36
InK; = —32.42
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cis-4-Methyl-2-pentene CHj,
(3% C-(H)5(C)) + (2 x C~(H)(C)) + (1 x CH(H)(C)(Cy)) +
(2x—CH3 corr (tertiary)) + (1 X cis (unsat) corr), o = 27
Literature — Calculated = Residual Reference
Gas phase
AH® = —57.49 ~55.44 -2.05 56CAM/ROS
G = 133.55 134.13 -0.58 69STU/WES
§° = 373.34 37534 -2.00 69STU/WES
AS° = —442.53
AGe = 76.50
InK; = —30.86
Liquid phase
AH® = —-87.03 —84.84 -2.19 60BAR/ROS
C = 188.76
§° = 278.99
AS° = —538.88
AGe = 75.83
InkK; = -30.59
trans-4-Methyl-2-pentene CeHyz
(3 x C-(H)3(C)) + (2x—CHj; corr (tertiary)) +
(1xC-H)(C)a(Ca)) + 2% Ce~(H)(C)), o = 27
Literature — Calculated = Residual Reference
Gas phase
AH® = -61.50 —~60.29 ~-1.21 56CAM/ROS
CR = 141.42 142.16 —-074 69STLI/WES
§° = 368.28 370.28 ~2.00 69STU/WES
AS°® = —447.59
AGe = 73.16
InK; = —-2951
Liquid phase
AH® = -91.55 —90.11 —1.44 60BAR/ROS
C = 188.76
§° = 278.99
AS° = —538.88
AGe = 70.56
InK; = ~28.46
cis-2,2-Dimethyl-3-hexene CsHy¢
(4 X C—(H)15(C)) + (1 x CH(C)3(Ca)) +
(3 X-CH; corr (quaternary)) + (1 x C-(H),(C)(Ca)) +
(2% Cq—(H)(C)) | (1 x t-butyl cis corr)
Literature — Calculated = Residual Reference
Gas phase
AH® = -89.29 —-91.59 2.30 60CAM/ROS
Gy = 170.19
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TAaBLE 8. s-Alkenes (34) — Continued

TABLE 8. s-Alkenes (34) — Continued

cis-2,2-Dimethyl-3-hexene (Continued) CsHy¢
(4X C=(H)5(C)) + (1 CH(C)s(Ca)) +
(3X~CHj corr (quaternary)) + (1 X C-(H)2(C)(Ca)) +
(2% C~(H)(C)) + (1 X t-butyl cis corr)
Literature — Calculated = Residual Reference
Liquid phase
AH° = —126.44 —128.97 2.53 61ROC/ROS
ce = 253.15
S§° = 313.83
AS° = —776.66
AG® = 102.59
InK; = —41.38
trans-2,2-Dimethyl-3-hexene CsHye
(4x C—(H)s(C)) + (1 x CHC)5(Ca)) +
(3%~CH; corr (quaternary))+ (2 X C+—(H)(C)) +
(1x C-(H)(C)(Ca))
Literature — Calcufated = Residual Reference
Gas phase
AH° =  -107.65 —108.83 1.18 60CAM/ROS
G = 170.19
Liquid phase
AH® = —14493 —146.45 1.52 61ROC/ROS
C = 253.15
§° = 313.83
AS° = -776.66
AG® = 85.11
InK; = —34.33
2,3-Dimethyl-1-butene CeHy2
(3% C-(H)(C)) + (1 x CHH)(C)x(Ca)) + (1 X C~(C2) +
(1x Cs~(H)2)+ (3 x—CH; corr (tertiary)), ¢ = 27
Literature — Calculated = Residual Reference
Gas phase
AH® = —66.36 -64.73 -1.63 56CAM/ROS
G = 143.47 141.16 231 69STU/WES
£° = 365.64 368 RA -3722 AOSTLI/WES
Al = —449.01
AG® = 69.14
InK; = -27.89
Liquid phase
AH® = —95.60 ~93.48 -2.12 60BAR/ROS
ce = 191.15
$° = 278.19
AS® = —539.68
AG® = 67.42
InK, = ~27.20

2,3-Dimethyl-2-butene CéHy2
(4xC(H)(C)+(2XCC)) +
(4 x—CHj corr (tertiary)), ¢ = 162
Literature — Calculated = Residual Reference
Gas phase
AH® = -69.79 —89.80 20.01 56CAN/ROS
Cy = 123.60 133.12 -9.52 69STU/WES
§° = 364.64 365.30 ~0.66 69STU/WES
AS° = —452.57
AG® = 45.13
InK; = -18.21
Liquid phase
AH® = —10242 -120.84 18.42 60BAR/ROS
C = 174.68 192.36 -17.68 55SCO/FIN
§° = 270.20 273.54 ~-334 55SCO/FIN
AS° = —544.33
AG° = 41.45
InK; = -16.72
2,4-Dimethyl-1-pentene CHya
(3% C-(H)5(C)) + (1 x C-(H)(C)3) + (1 X C~(H)2(C)(Ca)) +
(1% Cq(C)2) + (1 X Cg~(H),) + (3 x~CH, corr (tertiary))
Literature — Calculated = Residual Reference
Gas phase
AHC = —83.81 —85.15 1.34 60CAM/ROS
Cy = 154,38
Liquid phase
AH° = —116.98 -118.96 1.98 61ROC/ROS
G = 211.70
§° = 314.04
AS° = —-640.14
AG® = 71.90
InK; = —~29.00
2,4-Dimethyl.2-pentene C;H,,
(4x CH(H)5(C)) + (1 x C-(H)(C)x(Ca)) +
(4 x-CHj; corr (tertiary)) + (1 X Co~(H)(C)) + (1 X C~(C)2)
Literature — Calculated = Residual Reference
Gas phase
AH® = —88.70 —900.25 10.55 60CAM/ROS
G = 164.25
Liquid phase
AH° = —123.09 —133.97 10.88 61ROC/ROS
Gy = 223.86
S§° = 303.88
AS° — —650.30
AG® = 59.92
InK; = ~24.17
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TaBLE 8. s-Alkenes (34) — Continued

TaBLE 8. s-Alkenes (34) — Continued

3,3-Dimethyl-1-butene CeHy2
(3% CHH)s(C)) + (1 x CHC)s(Ca)) +
(3x~CHj corr (quaternary)) + (1 X C—(H)(C)) +
(1xCa~(H),), o = 81
Literature — Calculated = Residual Reference
Gas phase
AH® = -61.59 - 55.69 -5.90 56CAM/ROS
G = 126.48 126.47 0.01 69STU/WES
S° = 343.76 343.76 0.00 69STU/WES
AS° = —474.10 ’
AG® = 85.66
InK; = —34.56
Liquid phase
AH® = —88.28 —-8241 -5.87 60BAR/ROS
C = 191.17 191.15 0.02 38KEN/SHO
S° = 256.50 256.47 0.03 38KEN/SHO
AS® = -561.40
AG® = 84.97
InK; = —-34.28
cis-4,4-Dimethyl-2-pentene CH,
(4x C=(H)3(C)) + 1 x CHC)5(Ca)) +
(3x~CH; corr (quaternary))+ (2 X Co~(H)(C)) +
(1 x t-butyl cis corr)
Literature — Calculated = Residual Reference
Gas phase
AH® = -72.63 -70.71 -1.92 60CAM/ROS
Cy = 149.56
Liquid phase
AH® = -105.31 -103.24 —-2.07 61ROC/ROS
Cy = 223.86
§° = 282.16
AS° = -672.02
AG® = 97.12
InK; = -39.18
trans-4,4-Dimethyl-2-pentene C/Hy4
(4% C~(H)s(C)) + (1 x C~(C)o(Ca)) +
(3 x=CH; corr (quaternary)) + (2% Co—(H)(C))
Literature — Calculated = Residual Reference
Gas phase
A = —88.78 -87.95 ~0.83 60CAM/ROS
c: = 149.56

trans -4,4-Dimethyl-2-pentene (Continued) CyHy
(4x C-(H)s(C)) + (1 x CHC)s(Ca)) +
(3x~CHj corr (quaternary)) + (2 X Co~(H)(C))
Literature — Calculated = Residual Reference
Liquid phase
AH° = —121.71 -120.72 -0.99 61ROC/ROS
Cp = 223.86
§° = 282.16
AS° = -672.02
AG® = 79.64
InkK; = —32.13
2,3,3-Trimethyl-1-butene CHyy
(4x C(H)3(C)) + (1 x CHC)3(Ca)) +
(3 x—CHj corr (quaternary)) + (1 X Co~(C),) +
(1 x-CHj corr (tertiary))+ (1 X Ca—(H)z)
Literature — Calculated = Residual Reference
Gas phase
AH® = —85.48 -9239 6.91 60CAM/ROS
Cy = 148.56
Liquid phase
AH® = —117.70 -124.09 6.39 61ROC/ROS
Cp = 226.25
$° = 281.36
AS° = ~672.82
AG° = 76.51
InK; = —30.86
cis-2,5-Dimethyl-3-hexene CsHj6
(4% C(H)5(C)) + (2x C~-(H)(C)(Ca)) +
(4 x-CHj corr (tertiary)) + (2X Ce(H)(C)) +
(1 X cis (unsat) corr)
Literature — Calculated = Residual Reference
Gas phase
AH® = -103.85
Cy = 187.35
Liquid phase
AH® = —151.08 ~141.83 -9.25 73YAT/MCD
ce = 255.36
§° = 334.22
AS° = ~756.27
AG® = 83.65
InK; = —33.74
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TABLE 8. s-Alkenes (34) — Continued TasBLE 8. s-Alkenes (34) — Continued
trans-2,5-Dimethyl-3-hexene CsHye 2-Methyl-3-ethyl-1-pentene CsHj
(4% C(H),(0)) + (2 C~(H)(O)(C)) + (3% C~(H)a(C)) + (2X C(H)2(C)2) + (1 X C~(H)(C)(Ca)) +
(4 x—CHj corr (tertiary)) + (2 X Cq—(H)(C)) (1 X Ca~(C)2) + (1 X C4—(H)z) + (1 Xx~CHj; corr (tertiary))
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH® = —108.70 AH° = —100.29 —101.47 1.18 60CAM/ROS
G = 195.38 G = 186.94
Liquid phase Liquid phase
AH° = ~159.28 —147.10 -12.18 T3YAT/MCD AH® = —136.36 —140.58 4.22 61ROC/ROS
C = 255.36 G = 251.99
S° = 334.22 3 = 34295
AS° = ~756.27 AS° = —747.54
AG® = 78.38 AG® = 8230
InK; = -31.62 InK; = -33.20
2,4,4-Trimethyl-1-pentene CsHj¢ 3-Methyl-2-ethyl-1-butene CH,,

(4 x C-(H)3(C)) + (1 x CHC)a) + (3 x—CH3 corr (quaternary))+
(1 x C-(H)2(C)(Cy)) + (1 x Ce~(C)2) + (1 x Ce—(H)2) +
(1x-CHj corr (tertiary))

(3 X C~(H)3(CO)) + (1 X C-(H)(C)x(Ca)) +
(2x-CHj corr (tertiary)) + (1 X C~(H)2(C)(Ca}) + (1 X C~(C);) +
(1xCe~(H),)

Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
Ad1° = —-110.37 -116.20 5.83 60CAM/ROS AH® = —79.54 —383.35 3.31 6UCAM/ROS
Cp = 176.56 C = 161.79
Liquid phase Liquid phase
AH® = -146.15 ~-152.62 6.47 61ROC/ROS AH® = -114.06 -117.03 2.97 61ROC/ROS
G = 240.20 237.04 3.16 36PAR/TOD2 G = 220.44
S = 3117 322.58 -10.87 36PAR/TOD2 S§° = 309.86
AS° = ~767.91 AS° = —644.32
AG® = © 7633 AG® = 75.07
InK; = -30.79 InK; = -30.28
2,4,4-Trimethyl-2-pentene CsHy¢ 2-Methyl-1,3-butadiene CsH,

(5% C~H)3(C)) + (1 X C~C)s(Ca)) +
(3 x—=CHj3 corr (quaternary)) + (1 X Ce—(H)(C)) + (1 X Ca~(C)2) +
(2x-CH; corr (tertiary))

Literature — Calculated = Residual Reference
Gas phase
AH° = —104.89 —126.91 22.02 60CAM/ROS
G = 171.65
Liquid phase
AH® = -142.42 —164.58 22.16 61ROC/ROS
G = 258.96
S° = 307.05
AS® = —783.44
AG° = 69.00
Ink; = -27.83

(1x C~(H)5(C)) + (2 x Ca~(H)2) + (1 X C~(H)}(Cq)) +
(1 Ca~(C)(Ca)) + (1 X —CH; corr (tertiary)), o = 3

Literature — Calculated = Residual Reference
Gas phase
AH° = 75.73 73.18 2.55 S5FRA/PRO
C = 104.60 104.60 0.00 69STU/WES
§° = 315.64 315.64 0.00 69STU/WES
AS°® = -235.35
AG® = 143.35
InK; = -57.83
Liquid phase
AH® = 48.95 46.31 2.64 36BEK/WOO
C = 151.08 151.08 0.00 70MES/TOD
§° = 228.28 227.06 1.22 70MES/TOD
AS° = —-323.92
AG® = 142.89
InK; = —57.64
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TABLE 9. Alkynes (28)

3-Methyl-1,2-butadiene CsHg
(2% C—(H);(C)) + (1 x C4~C)2) + (2 x~CH; corr (tertiary)) +
(1xCe-(H)2)+(1%C,), 0 = 18
Literature — Calculated = Residual Reference
Gas phase
AH® = 129.08 124.09 4.99 86TRC
= 105.44 103.80 1.64 69STU/WES
§° = 319.66 321.57 -1.91 69STU/WES
AS° = —-229.42
AG® = 192.49
InK; = —77.65
Liquid phase
AH® = 101.17 96.01 5.16 69GO02
Cy = 152,42 154.59 -2.17 70MES/TOD
§° = 231.79 237.35 -5.56 70MES/TOD
AS® = —313.63
AG® = 189.52
InK; = —76.45
2,3-Dimethyi-1,3-butadiene CeHyp
(2% C~(H)5(C)) + (2 X C(H);) + (2 X Co(CY(Ca)) +
(2Xx~CH; corr (tertiary))
Literature — Calculated = Residual Reference
Gas phase
AH® = 45.10 37.16 7.94 37DOL/GRE
C = 129.36
Liquid phase
AH® = 14.14 4.76 9.38 S5CUM/MCL
Cp = 182.08
§° = 255.14
AS° = —432.15
AG° = 133.61
InK; = -53.90
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Acetylene C;H,
(2xC~H)), 0 = 2
Literature — Calculated = Residual Reference
Gas Phase
AH® = 228.19 227.00 1.19 39CON/KIS
Cp = 43.93 45.10 -1.17 69STU/WES
§° = 200.83 198.16 2.67 69STU/WES
AS° = 56.11
AG® = 210.27
InK; = —84.82
Propyne C;H,
(1xC-H)(C)+(AxC~(C))+ (1 XC—(H)), o = 3
Literature — Calculated = Residual Reference
Gas Phase
AH® = 184.93 186.34 ~1.41 39CON/KIS
C, = 60.67 61.50 ~0.83 69STU/WES
§° = 248.11 246.47 1.64 69STU/WES
AS° = -31.90
AG° = 195.85
InK; = —179.00
1-Butyne CHs
(1XCHH)3(C)) + (1 X C~(H)(C)(C)) + 1 X C~C)) +
(1xC~(H)), 0 = 3
Literature — Calculated = Residual Reference
Gas Phase
AH® = 165.23 166.64 -1.41 51PRO/MAR
Cp = 81.42 82.47 -1.05 69STU/WES
§° = 290.83 289.27 1.56 69STU/WES
AS° = —125.41
AG° = 204.03
InK¢ = ~82.30
1-Pentyne CsHg
(1x CAH)s3(C)) + (1 x C~(H)z(C)2) + (1 X C-(H)2(C)(C)) +
(A% CAC)) + (1% C—(H)), o = 3
Literature — Calculated = Residual Reference
Gas Phase
AH® = 146.01
. = 106.69 105.36 1.33 69STU/WES
S° = 320.78 328.43 1.35 69STU/WES
AS° = —222.56
AG® = 212.37
InK; = -~ 85.67
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TaBLE 9. Alkynes (28) — Continued

TaBLE 9. Alkynes (28) — Continued

1-Pentyne (Continued) CsHg 1-Octyne CsHye
(1 X C-(H)5(C)) + (1X C~{H)(C)s) + (1 X C~H)(CY(C)) + (1 X C-(H)3(C)) + (4 X C~(H)2(C)2) + (1 X C~(H)C)(C)) +
AXCHCO))+(1XC~H)), o = 3 (1XCC)+ (1 X C—~H)), o = 3
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Liquid Phase Gas Phase
AdH° = 116.15 AH® = 80.71 84.12 -341 79ROG/DAG
C = 162.84 Cy = 173.97 174.03 -0.06 69STU/WES
§° = 229.86 §° = 446.64 445.91 0.73 69STU/WES
AS° = -321.12 AS° = —514.01
AG® = 211.89 AG® = 237.37
Ink; = —85.48 InK; = ~95.75
Liquid Phase
1-Hexyne CeH,o AH® = 38.96
(1% C-(H)5(C)) + (2 X C~(H)x(C)2) + (1 x C-(H)(C)(C) + G = 254.10
(1xC~HC))+(1xC~H)), 0 = 3 §° = 327.00
AS° = —632.92
Literature - Calculated = Residual Reference AG® = 227.66
InK; = -91.84
Gas Phase
Ad° = 122.30 125.38 —-3.08 T9ROG/DAG
G = 12824 128.25 —-0.01 69STU/WES 1-Nonyne CoHie
§° = 368.74 367.59 1.15 69STU/WES (1 X C-(H)3(C)) + (5 X C~(H)2(C)2) + (1 x C-(H)(C)(C)) +
AS® = -319.711 (AxC~(C))+(1XC—(H)), 0 = 3
AG° = 220.70
InK; = —89.03 Literature — Calculated = Residual Reference
Liquid Phase Gas Phase
AH® = 90.42 AH® = 62.25 63.49 -1.24 79ROG/DAG
CP = 193.26 Cy = 196.82 196.92 -0.10 69STU/WES
S§° = 26224 §° = 485.60 485.07 0.53 69STU/WES
AS° = —425.05 AS° = —611.16
AG®° = 217.15 AG° = 245.711
InK; = —-87.60 InK¢ = -99.12
Liquid Phase
1-Heptyne C-H;» AH® = 13.23
(1X C-(H)(O)) + (3% C~(H)(C)a) + (1 X C~(H)A(C)(C) + G = 284.52
(1xC~HC))+(1xC~(H)), ¢ = 3 s = 359.38
AS° = —736.85
Literature — Calculated = Residual Reference AG® = 232.92
InK; = —93.96
Gas Phase
AH® = 103.76 104.75 -0.99 TIROG/DAG
C = 151.08 151.14 -0.06 69STU/WES 1-Decyne CioHys
§° = 407.69 406.75 0.94 69STU/WES (1x C~(H)3(C)) + (6 X C~(H)2(C)2) + (1 x C-(H)(C)(C)) +
AS° = —416.86 (AxC~C)+(1xC~H)), ¢ = 3
AG® = 220.04
InK; = -92.39 Literature — Calculated = Residual Reference
Liquid Phase Gas Phase
AH® = 64.69 AH° = 41.88 42.86 -0.98 T9ROG/DAG
Cy = 223.68 G = 219.70 219.81 -0.11 69STU/WES
§° = 294.62 S° = 524,51 524.23 0.28 69STU/WES
AS° = —528.99 AS° = —708.31
AG® = 222.41 AG° = 254.04
InK; = —89.72 InkK; = —102.48
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TABLE 9. Alkynes (28) — Continued TaBLE 9. Alkynes (28) — Continued
1-Decyne CyoH;s 2-Butyne (Continued) CH
(1 C-(H)5(C)) + (6 X C~{H)(C)s) + (1X C~(H)(C)(C)) + 2xC~H)(C) + (2XC~O)), o = 18
(AXCHC)+(1XC—H)), 0 = 3
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Liquid Phase
Gas Phase ' AH° = 118.53 119.08 -0.55 S0AST/MAS
Ad° = 41.88 42.86 -0.98 79ROG/DAG Cy = 124.14 124.14 0.00 50AST/MAS
C = 219.70 219.81 -0.11 69STU/WES S° = 195.10 195.10 0.00 S50AST/MAS
$§° = 524.51 524.23 0.28 69STU/WES AS° = —219.57
AS° = -708.31 AG® = 184.55
AG° = 254.04 InK; = —-74.44
InK; = —102.48
Liquid Phase 2-Pentyne CsH
AH® = -12.50 (2x C-(H):(C)) + (1 x C-(H)2(CHC))+(2xX C—~C)), 0 = 9
G = 314.94
§° = 391.76 Literature — Calculated = Residual Reference
AS° = —-840.78
AG° = 238.18
InK; = —96.08 Gas Phase
AH® = 128.87 125.98 2.89 69STU/WES
C = 98.70 98.87 -0.17 69STU/WES
$° = 331.79 331.81 -0.02 69STU/WES
1-Hexadecyne Ci1eHao AS° = —-219.17
(1x C-(H)3(C)) + (12 x C-(H)2(C);) + (1 x C-(H),(C)(C)) + AG® = 191.33
(1xCHC)+(1%xC~H)), 0 = 3 InK; = -77.18
Literature — Calculated = Residual Reference
Liquid Phase
AH® = 96.95
Gas Phase Cy = 154.53
AH® = —80.92 §° = 227.46
G = 356.94 357.15 -0.21 69STU/WES AS°® = ~323.52
§° = 758.22 759.19 -0.97 69STU/WES AG® = 193.41
AS° = -1291.22 InK; = —178.02
AG® = 304.06
InK; = -122.65
3-Methyl-1-butyne CsHs
Liquid Phase (2% C-(H):(C)) + (1 x C-(HXC)(CH +
AH® = -166.88 (2x—CHj corr (tertiary))+ (1 X C~(C)) + (1XC-(H)), 0 = 9
Cr = 497.46
§° = 586.04 Literature — Calculated = Residual Reference
AS° = —1464.36
AG® = 269.72
InK; = -108.80 Gas Phase
AH® = 136.40 136.40 0.00 69STU/WES
(2 = 104 AR 104 6R 000 AOSTII/WES
§° = 318.95 318.96 -0.01 69STU/WES
2-Butyne CHg AS°® = -232.02
(2xC~(H):(C))+ (2xC~C)), o = 18 AG® = 205.58
InkK, = —82.03
Literature — Calculated = Residual Reference
Gas Phase
AH® = 145.14 145.68 -0.54 51PRO/MAR
C = 7195 77.90 0.05 69STU/WES
§° = 283.30 283.25 0.05 69STU/WES
AS® - —131.43
AG® = 184.86
InK; = —74.57
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TABLE 9. Alkynes (28) — Continued

TasBLE 9. Alkynes (28) — Continued

1-Buten-3-yne CH, trans-3-Decen-1-yne CieHy6
(1% C(H)) + (1 X C—(Ca)) + (1 X C~(H)(C) + (1 X C~(H)(C)) + (4 X C~(H):(C)2) + (1 X C~(H)(C)(Ca)) +
(1x Co(H)), o = 2 (1% Co~(H)(C)) + (1 X C(H)(C)) + (1 X C~(Ca)) + (1 X C~(H))
 Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas Phase Gas Phase
Ad° = 289.52 AH® = 153.86
Cy = 73.18 73.18 0.00 69STU/WES C = 208.46
§° = 279.37 279.38 -0.01 69STU/WES
AS® = —-4.73
AG® = 290.93 Liquid Phase
InK; = -117.36 AH® = 100.75 96.21 4.54 59SKI/SNE
cis-3-Penten-1-yne CsHe 1-Octen-3-yne CsHpz

(1x C(H)5(C)) + (1 X C(H)(©)) + (1 X C(H)(CY) + (1X C~(Co))
+ (1 x C~(H))+ (1 Xcis (unsat) corr)

(1 x C~(H)3(C)) + (2% C-(H)2(C)2) + (1 x C-(H)(C)(C,)) +
(1} C~(O)) + (1 C(Ca)) + (1X Cm(H)(C,)) + (1 X C(H))

Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas Phase Gas Phase
AH® = 262.11 AH® = 187.90
C = 88.24 Cy = 156.33
Liquid Phase Liquid Phase
AH® = 226.35 230.13 —-3.78 59SKI/SNE AH® = 140.71 144.65 —3.94 57FLI/SKI
trans-3-Penten-1-yne CsHg Butadiyne C.H;
(1% C-(H):(0)) + (1 X Ca~(H)(O)) + (1 X C~(H)(C)) + (1 X C(Co)) @XC(H)+(@XCC)), o = 2
+ (1xC~H)) .
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas Phase
Gas Phase AH® = 472.79 468.52 427 69STU/WES
Ad° = 257.26 C; = 73.64 73.64 0.00 69STU/WES
Cy = 96.27 S° = 250.04 250.04 0.00 69STU/WES
A = 96.51
AG® = 439.75
Liquid Phase InK; = -177.39
AH® = 228.02 224.86 3.16 59SKI/SNE
1,5-Hexadiyne CeHg
cis-3-Decen-1-yne CyoHi6 (2%x C-(H)) + (2X C~(C)) + (1 X C-(H)(Cy)2)
(1% C-(H)3(C)) + (4 X C~(H)2(C)z) + (1 X C-(H}ACY(Ca)) +
(1 X Ce~(H)(C)) + (1 X cis (unsat) corr)+ (1 x Ca~(H)(Cy)) + Literature — Calculated = Residual Reference
(1xC~(Ca)) +(1x C~(H))
Literature — Calculated = Residual Reference Gas Phase
AH® = 416.06
Gas Phase
AH° = 158.71 Liquid Phase
C = 200.43 AH® = 384.09 384.16 -0.07 59SKI/SNE
Liquid Phase
AH° = 99.50 101.48 —1.98

59SKI/SNE
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TaBLE 9. Alkynes (28) — Continued

TABLE 9. Alkynes (28) — Continued

1,7-Octadiyne CsHyo
(X C(H)) + (2 X GHC)) + (2 X CH{H)(CYC)) + (2X CH)=(C)2)

3,3-Dimethyl-1-butyne CHyo
(3% C-(H)R(C)) + (1 X C—(H)) + (1 x GHC)) + (1 X C-(O(C)) +
(3x—CHj; corr (quaternary))

Literature — Calculated = Residual Reference
Literature-Calculated = Residual Reference
Gas Phase
AH® = 376.54 Liquid Phase
G = 159.26 AH° = 78.45 78.45 0.00 77KUP/SHI
Liquid Phase
AH® = 334.72 327.52 7.20 S7FLI/SKI 3,3-Dimethylpenta-1,4-diyne C,H,
G = 25272 (X C~(H)(C)) + (@X C(H)) +(2X G{C)) + (1X C-(Ch(Co)z)
S§° = 293.12
AS® = —405.65 Literature-Calculated = Residual Reference
AG® = 448.47
InK; = —180.91
Liquid Phase
AHC = 348.69 348.69 0.00 77KUP/SHI
3,9-Dodecadiyne Ci2Hys
(2x C~(H)3(C)) + (4 X C(H)(C)(Cy) + (4 X C~C)) +
(2x C-(H)(C)2) 3,3,6,6,-Tetramethylocta-1,7-diyne Cr2Hie

(4 x C~(H)3(C)) + (2% CH(H)z(C)2) + 2 x C~(H)) + (2 x C~(C)) +

Literature — Calculated = Residual Reference (2% C—(C)1(Cy)) + (4 x~CH; corr (quaternary))
Literature-Calculated = Residual Reference
Gas Phase
AH® = 255.82
C = 234.00 Liquid Phase
AH° = 211.08 209.44 1.64 77KUP/SHI
Liquid Phase
AH® = 196.61 193.40 3.21 S7TFLI/SKI
R = 357.72 2,2,7,7-Tetramethylocta-3,5-diyne CiaH,y
s° = 417.80 (6% C-(H)(C)) + (2% CHC)(C)) +(2xX C~(C)) + (2 X CHC)) +
AS° = —826.22 (6 x—CHj corr {quaternary))
AG® = 439.74
InK; = -177.39 Literature-Calculated = Residual Reference
Liquid Phase
5,7-Dadecadiyne C,.H,e AH® = 157.56
(2% C-(H)(C)) + (4 X C-(H):(C)2) + (2X C-(H)(C)(C)) +
(2XCHC)) +(2XCHCY)
Solid Phase
Literature — Calculated = Residual Reference AH° = 156.10 156.10 0.00 77KUP/SHI
Gas Phase
AH° = 265.28
C = 239.94
Liquid Phase
AH° = 180.29 181.50 -1.21 S7FLI/SKI
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TABLE 10. Aromatic CH-01 (42) TaBLE 10. Aromatic CH-01 (42) — Continued
Benzene CsHs 1,2-Dimethylbenzene CsHyo
(6% Co-(H)(Ca)), & = 12 (2% C~(H)5(C)) + (4X Ca~(H)(Ca)a) + (2 X Cs~(C)(Ca)s) +
(1 xortho corr), ¢ = 18
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
AH® = 82.80 82.86 -0.06 470SB/GIN Gas phase
C, = 81.67 81.66 0.01 69STU/WES AH° = 19.08 19.26 -0.18 470SB/GIN
§° = 269.20 269.20 0.00 69STU/WES Cy = 133.26 131.80 1.46 69STU/WES
AS° = -156.95 - §° = 352.75 350.13 2.62 69STU/WES
AG® = 129.66 AS° = —348.65
InK; = -52.30 AG® = 123.21
InK; = —49.70
Liquid phase
AH® = 48.95 48.96 -0.01 69GOQ/SMI Liquid phase
G = 136.06 136.08 -0.02 480LI/EAT AH® = —24.35 ~21.00 ~335 45PRO/GIL
S = 173.26 173.22 0.04 480LI/EAT Cp = 187.82 187.38 0.44 43PIT/SCO
AS°® = —-252.93 S§° = 246.02 243.08 2.94 43PIT/SCO
AG° = 124.37 AS° = —455.69
InK; = -50.17 AG° = 114.87
InK¢ = ~46.34
Solid phase
AH® = 39.08 39.18 -0.10 480LI/EAT
G = 120.78 1,3-Dimethylbenzene CsHyo
§° = 136.50 (2% C-(H)3(C)) + (4 X Ce—(H)(Cg)2) + (2 X Cg~(C)(Ca)2) +
AS° = —289.65 (1Xmeta corr), ¢ = 18
AG® = 125.54
Ink; = —50.64 Literature — Calculated = Residual Reference
Gas phase
Toluene C/Hg AH® = 17.32 17.37 -0.05 470SB/GIN
(1% C=(H)5(C)) + (5 X Ca—(H)(Cp)z) + (1% Cx~(C)(Ca)s), o = 6 ce = 127.57 12611 1.46 69STU/WES
§° = 357.69 352.63 5.06 69STU/WES
Literature — Calculated = Residual Reference AS° = —346.15
AG® = 120.57
InK; = — 4864
Gas phase
AdH° = 50.00 50.43 -043 470SB/GIN
G = 103.64 103.53 0.11 69STU/WES Liquid phase
S° = 320.66 31836 230 69STU/WES AH® = —25.36 ~2426 —-1.10 45PRO/GIL
AS° = —244.10 C, = 183.18 183.88 -0.70 43PIT/SCO
AG® = 12321 §° = 253.80 243.08 10.72 43PIT/SCO
InK; = —-49.70 AS°® = —455.69
AG® = 111.61
Ink; = -45.02
Liquid phase
AdH° = 12.01 12.35 -0.34 69GOO/SMI
[0 157.23 159.98 -2.75 62SCO/GUT
§° = 220.96 208.15 12.81 625CO/GUT 1,4-Dimethylbenzene CsHyo
AS° = —354.31 (2x C-(H)5(C)) + (4 X Ca—(H)(Ce)2) + (2 X Ca~(C)(Ca)2), o = 18
AG® = 117.99
Ink; = 47.60 Litcraturc Calculatcd = Rcsidual Rcference
Gas phase
AH® = 18.03 18.00 0.03 470SB/GIN
G = 126.86 125.40 1.46 69STU/WES
§° = 352.42 352.63 -0.21 69STU/WES
AS° = —346.15
AG° — 121.20
InK; = ~48.89
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TaBLE 10. Aromatic CH-01 (42) — Continued TaBLE 10. Aromatic CH-01 (42) — Continued
1,4-Dimethylbenzene CsHyo 1,3,5-Trimethylbenzene C,H,,
(2% C-(H)3(C)) + (4 X Ce~(H)(Ca)2) + (2% Cs~(C)(Cs)2), v = 18 (3% C(H)3(C)) + (3% Ce~(H)(Ca)2) + (3 x Ca~(C)(Cs)2) +
(3 xmeta corr), ¢ = 162
Literature — Calculated — Residual Reference
Literature — Calculated = Residual Reference
Liquid phase
AH° = .. ,—2435 —24.26 -0.09 45PRO/GIL Gas phase
Cs = 183.76 183.88 -0.12 43PIT/SCO AH® = —-15.94 -16.32 0.38 470SB/GIN
§° = 243.51 243.08 043 43PIT/SCO C = 150.25 149.40 085 69STU/WES
AS°e = —455.69 §° = 385.30 377.76 7.54 69STU/WES
AG® = 111.61 AS° = —457.33
InK; = —45.02 : AG® = 120.03
InkK; = —48.42
1,2,3-Trimethylbenzene CoHy, Liquid phase
(3x C—(H)3(C)) + (3 x Ce~(H)(Cg)2) + (3 X Cs~(C)(Cs)2) + AH® = —63.43 -60.87 —2.56 45JOH/PRO
(2% ortho corr) + (1 Xmeta corr), ¢ = 54 Cy = 209.53 207.78 1.75 S5TAY/KIL
§° = 273.55 278.01 —4.46 SSTAY/KIL
Literature — Calculated = Residual Reference AS° = —557.08
AG® = 105.22
InK; = —42.45
Gas phase
AH® = -9.46 -12.54 3.08 470SB/GIN
G = 154.18 160.78 -6.60 69STU/WES
S° = 384.84 381.89 295 69STU/WES 1,2,3,4-Tetramethylbenzene CroHys
AS° = —453.19 (4 X C—(H);(C)) + (2 X CB—(H)(CB)z) + (4 X CB—(C)(CB)z) +
AG® = 122.58 (3 xortho corr)+ (2 Xmeta corr), ¢ = 162
InK; = -49.45
Literature — Calculated = Residual Reference
Liquid phase
AH° = —58.53 —54.35 —-4.18 45JOH/PRO Gas phase
C = 216.44 214.78 1.66 55TAY/JOH AH® = —-41.92 —44.34 2.42 69STU/WES
§° = 267.94 278.01 -10.07 55TAY/JOH Cp = 189.58 189.76 -0.18 69STU/WES
AS® = —557.08 §° = 416.52 413.66 2.86 69STU/WES
AG® = 111.74 AS° = —557.74
InK; = —45.08 AG® = 121.95
InK; = -49.19
1,2,4-Trimethylbenzene CoH,2 Liquid phase
(3% C~(H)3(C)) + (3 x Cg~(H)(Cg)2) + (3 X Cs~(C)(Cs)2) + AH° = -90.21 —87.70 —-2.51 75GO0O
(1% ortho corr)+ (1 Xmeta cort), ¢ = 27 Ce= 23598 242.18 -6.20 31HUF/PAR
§° = 290.79 312.94 -22.15 31HUR/PAR
Literature — Calculated = Residual Reference AlS° = —658.46
AG® = 108.62
InK; = —43.82
Gas phase
AH® = —13.85 —13.80 -0.05 470SB/GIN
C = 154.01 154.38 -0.37 69STU/WES
§° = 395.76 390.16 5.60 69STU/WES 1,2,3,5-Tetramethylbenzene CioHy
AS® = —444.93 (4 X C~(H)3(C)) + (2 X Ce~(H)(Cg)2) + (4 X Csg~(C)(Cg)2) +
AG® = 118.86 (2% ortho corr) + (2 Xmeta corr), ¢ = 162
InK; = -47.95
Literature - Calculated = Residual Reference
Liquid phase
AH° = -61.80 -57.61 -4.19 45JOH/PRO Gas phase
G, = 214.97 211.28 3.69 57PUT/KIL AH® = —44.81 —45.60 0.79 69STU/WES
$° = 283.38 278.01 5.37 S7PUT/KIL G = 185.73 183.36 237 69STU/WES
AS° = —557.08 §° = 422.54. 416.16 6.38 69STU/WES
AG® = 108.48 AS° = —555.24
InK; = —43.76 AG° = 119.94

InK; —48.38

|
|
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TasLE 10. Aromatic CH-01 (42) — Continued

TaBLE 10. Aromatic CH-01 (42) — Continued

1,2,3,5-Tetramethylbenzene (Continued) CioHy4 Pentamethylbenzene (Continued) CuHye
(4% C~(H)5(C)) + (2 X Ce~(H)(Cp)2) + (4 X Co—(CY(Cr)2) + (5% C—(H)3(C)) + (1 X Cs~(H)(Cs)2) + (5 X Cs~(C)(Cg)2) +
(2% ortho corr) + (2 X meta corr), 0 = 162 (4 X ortho corr) + (4 X meta corr), ¢ = 486
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Liquid phase Liquid phase
AH® = —96.36 -90.96 —5.40 75GO0O AH® = -122.97 —121.05 -1.92 33FER/THO
G = 240.16 238.68 1.48 31HUF/PAR Cy = 269.58
§e = 310.03 312.94 -291 31HUF/PAR $° = 347.87
AS° = —658.46 AS° = —759.84
AG° = 105.36 AG® = 105.50
InK; = ~42.50 InK; = —42.56
Solid phase
1,2,4,5-Tetramethylbenzene CioHus AH° = —133.64 -129.67 -3.97 64BON/COL
(4 % C~(H)5(C)) + (2 X Ca~(H)(Cg)2) + (4 X Co~(C)(Cs)z) + Cy = 270.29 241.08 29.21 44EIB
(2 X ortho corr) + (2 X meta corr), o = 324 §° = 294.14 278.70 15.44 31HUF/PAR
AS® = —829.01
Literature — Calculated = Residual Reference AG® = 117.50
_ [ InK; = —47.40
Gas phase
AH® = —-4527 —45.60 0.33 69STU/WES
C = 186.52 183.36 3.16 69STU/WES Hexamethylbenzene CiaHys
§° = 418.53 410.40 8.13 69STU/WES (6 % C—(H)3(C)) + (6 X Ca—(C)(Ch)2) + (6 X ortho corr) +
AS® = —561.00 (5xmeta corr), ¢ = 8748
AG® = 121.66
InK, = —49.08 Literature — Calculated = Residual Reference
Liquid phase Gas phase
AdH® = -98.99 —90.96 —8.03 75GO0O AH° = ~86.82 —-107.31 20.49 67FRA/AST
Cy = 238.68 Cp = 248.61 254.83 -6.22 69STU/WES
§° = 312.94 §° = 452.37 459.79 -7.42 69STU/WES
AS° = —658.46 AS° = —784.23
AG® = 10536 AG° = 126.51
InK; = —42.50 InK; = -51.03
Solid phase Liquid phase
AH® = -119.87 ~104.30 ~15.57 75GO0 AH® = —139.14 —151.14 12.00 32SPA/THO
C = 220.08 217.02 3.06 44EIB C = 300.48
§° = 245.60 250.26 - ~4.66 31HUF/PAR §° = 382.80
AS° = -721.14 AS°® = —861.22
AG® = 11071 AG® = 105.63
InK; = —44.66 InK; = —42.61
Solid phase
Pentamethylbenzene CuHie AH° =  —161.54 -157.04 —4.50 64BON/COL
(5 x C<(H)3(C)) + (1 X Cg~(H)(Cs)2) + (5 X Cs~(C)(Cn)2) + C = 245.64 265.14 —19.50 65FRA/AST
(4 X ortho corr)+ (4 X meta corr), o = 486 §° = 306.31 307.14 -0.83 65FRA/AST
AS° = —936.88
Literature — Calculated = Residual Reference AG® = 122.29
InK; = —49.33
Gas phase
AH® = —74.48 -76.77 2.29 69STU/WES
G = 216.48 219.45 -2.97 69STU/WES
§° = 443.88 445.42 -1.54 69STU/WES
AS°® = ~662.28
AG® = 120.69
InK; = —48.69
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TABLE 10. Aromatic CH-01 (42) — Continued TABLE 10. Aromatic CH-01 (42) — Continued
Ethylbenzene CsHie  Butylbenzene (Continued) CyoHly
(1x C~(H)3(0)) + (1 X C~(H)2(C)(Cp)) + (1 X Ce~(C)(C)2) + (1x C~+(H)5(C)) +(2x C-(H)2(C)2) + (1 X CH(H)(C)(Cp)) +
(5% Ceg~(H)(Cg)2), o = 6 (1 X Cp~(C)(Cg)2) + (5% Ce—(H)(Cg)2), ¢ = 6
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Liquid phase
AH® = 29.92 29.09 0.83 470SB/GIN AH® = —63.85 —-63.92 0.07 46PRO/JOH
G = 128.41 129.14 -0.73 69STU/WES Gy = 243.34 243.72 -0.38 65MES/TOD
S° = 360.45 360.95 -0.50 69STU/WES §° = 321.21 320.31 0.90 65SMES/TOD
AS° = -337.82 AS°® = —651.09
AG° = 129.81 AG® = 130.20
InK; = -52.37 InK; = -52.52

Liquid phase

AH® = -12.34 -12.46 0.12 45PRO/GIL Pentylbenzene CuHy6
C = 185.81 182.88 293 44GUT/SP1 (1xC~(H)3(C)) + (3 X C~(H)2(C)2) + (1 X C~(H)»(C)(Cg)) +
§° = 255.01 255.55 —0.54 44GUT/SPI (1 X Co~(C)Cr)2) + (5X Ca—(H)(Cn)2). ¢ = 6
AS°® = —44322
AG® = 119.69 Literature — Calculated = Residual Reference
InK; = —48.28
Gas phase
AH® = —34.43 —32.80 -1.63 69STU/WES
Propylbenzene CoHj2 Cp = 197.99 197.81 0.18 69STU/WES
(1 X C=(H)5(0)) + (1 X C=(H)a(C)2) + (1 X C~(H)o(C)(C)) + S° = 47894 47843 0.51 69STU/WES
(1% Cp~(C)(Cr)2) + (5 X Ce—(H)(Cg)2), ¢ = 6 AS°® = -629.28
AG® = 154.82
Literature — Calculated = Residual Reference InK; = —-62.45
Gas phase Liquid phase
AH® = 791 8.46 -0.55 470SB/GIN AH® = —89.65
G = 152.34 152.03 0.31 69STU/WES C = 274.14
§° = 400.66 400.11 0.55 69STU/WES §° = 352.69
AS® = —434.97 AS° = —755.02
AG® = 138.15 AG”° = 135.46
InK; — —55.73 InK, = —54.64
Liquid phase
AH® = —38.33 —38.19 —0.14 45PRO/GIL Hexylbenzene C:H,s
G = 214.72 213.30 1.42 65MES/TOD (1x C=(H)3(C)) + (4 x C-(H)2(C)2) + (1 x C(H)2(C)(Cs)) +
§° = 287.78 287.93 -0.15 65MES/TOD (1% Cg—~(C)(Cg)2) + (5 X Ce—~(H)(Cg)2), o = 6
AS° = —547.16
AG® = 124.94 Literature — Calculated = Residual Reference
InK; = ~50.40
Gas phase
A TT0 - ee nn £ A2 1 &0 LOOTT IRAUTIC
Adl° = 55.02 53.43 1.59 §95TU/WES
Butylbenzene CioHi4 C, = 220.87 220.70 0.17 69STU/WES
(1% C~(H)3(C)) + (2 x C-(H)2(C)2) + (1 X C-(H)2(C)(Cg)) + §° = 517.90 517.59 0.31 69STU/WES
(1 x Cg—(C)(Cg)2) + (5 X Cg—(H)(Cg)2), 0 = 6 AS°® = —726.43
AG® = 163.15
Literature — Calculated = Residual Reference InK; = —65.82
Gas phase Liquid phase
AH° = -13.05 -12.17 —-0.88 46PRO/JOH AH° = -115.38
C = 175.10 174.92 0.18 69STU/WES G = 304.56
$° = 439.49 439.27 0.22 69STU/WES §° = 385.07
AS° = -3532.12 AS” = —858.95
AG® = 146.48 AG® = 140.72
InK; = -59.09 InK; = —56.76
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TaBLE 10, Aromatic CH-01 (42) — Continued TasLE 10. Aromatic CH-01 (42) — Continued
Heptylbenzene CisHao Nonylbenzene (Continued) CisHa,
(1 X C~(H)5(C)) + (5 x C~(H)2(C)2) + (1 X C-(H)(C)(Ca)) + (1% C-(H)3(C)) + (7 X C-(H)2(C)2) + (1 X C~(H)2(C)(C)) +
(1X Cs~(C)(Ca)z) + (5 X Co~(H)(Ca)2), & = 6 (1% Co~(C)(Ca)2) + (5% Co~(H)(Ca):), o = 6
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Liquid phase
AH® = —75.65 —74.06 -1.59 69STU/WES AH® = -192.57
Cp = 243.72 243.59 0.13 69STU/WES Cy = 395.82
§° = 556.85 556.75 0.10 69STU/WES S§° = 48221
AS® = —823.58 AS° = —1170.74
AG® = 171.49 AG® = 156.49
InK; = —69.18 InK; = —63.13
Liquid phase
A = -141.11 Decylbenzene CieHas
c = 334.98 (1x C~(H)3(C)) + (8 X C-(H)2(C)2) + (1 x C~(H)2(C)(Cg)) +
§° = 41745 (1% Cp~(C)(Cp)2) + (5 X Cs—(H)(Cp)2), & = 6
AS° = —962.88
AG® = 145.97 Literature — Calculated = Residual Reference
InK; = —58.88
Gas phase
AH® = —137.49 —135.95 —-1.54 69STU/WES
Octylbenzene CyH2, Cy = 312.34 312.26 0.08 69STU/WES
(1 x C~H)3(C)) + (6 X C~(H)2(C)2) + (1 x C-(H)(C)(Cy)) + S° = 673.71 674.23 -0.52 69STU/WES
(1% CC)(Ca)2) + (5 X Ca~(H)(Ca)o), & = 6 AS® = -1115.03
AG® = 196.50
Literature — Calculated = Residual Reference Ink; = -79.27
Gas phase Liquid phase
AH® = -96.23 —94.69 —1.54 69STU/WES AH® = —218.30
C = 266.60 266.48 0.12 69STU/WES Cp = 426.24
§° = 595.80 595.91 -0.11 69STU/WES §° = 514.59
AS® = -920.73 AS°® = —1274.67
AG® = 179.83 AG® = 161.74
InK; = -72.54 InK; = —65.25
Liquid phase
AH® = ~-166.84 Undecylbenzene CpHy
G = 365.40 (1 x C~=(H)3(C)) + (9 x C~(H)2(C)2) + (1 x C—(H)(C)(Cs)) +
S° = 449.83 (1% Cg~(C)(Cg)2) + (5 X Co~(H)(Cg)2), ¢ = 6
AS° = —1066.81
AG® = 151.23 Literature — Calculated = Residual Reference
InK; = -61.01
Gas phase
AH® = —158.07 -156.58 -1.49 69STU/WES
Nonylbenzene CysHay Cy = 335.22 335.15 0.07 69STU/WES
(1 x C-(H)3(C)) + (7 x C~(H)2(C)2) + (1 x C~(H)(C)(Cg)) + s = 712.62 713.39 -0.77 69STU/WES
(1% Ceg~(C)(Cg)2) + (5 X Cs—(H)(Cg)2), 0 = 6 AS° = -1212.18
AG® = 204.83
Literature — Calculated = Residual Reference InK; = -82.63
Gas phase Liquid phase
AH° = -116.86 -115.32 —1.54 69STU/WES AH® = —244.03
Cp = 289.45 289.37 0.08 69STU/WES Cy = 456.66
§° = 634.75 635.07 -0.32 69STU/WES §° = 546.97
AS® = -1017.88 AS°® = —1378.60
AG® = 188.16 AG® = 167.00
InK; = —-75.90 InK; = —67.37
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TaBLE 10. Aromatic CH-01 (42) — Continued TABLE 10. Aromatic CH-01 (42) — Continued
Deodecylbenzene CysHio 1-Methyl-3-ethylbenzene (Continued) C,H;»
(1x C~(H)3(0)) + (10 X C-(H)2(C)2) + (1 X C(H)(C)(Cg)) + (2x C~(H)5(C)) + (1 X C~(H)2(C)(Cg)) + (2 X Ca—~(C)(Ca)2) +
(1 X Cg—~(C)(Cg)2) + (5 X Cg~(H)(Cg)2), ¢ = 6 (4 X Cg~(H)(Cg)2) + (1 Xmeta corr), ¢ = 9
Literature — Calculated = Residual Rcference Litcraturc — Calculated = Residual Referenee
Gas phase Liquid phase
AH® = -178.70 -177.21 —1.49 69STU/WES AH° = —48.70 —49.07 0.37 45JOH/PRO
C = 358.07 358.04 0.03 69STU/WES C = 206.78
§° = 751.57 752.55 -0.98 69STU/WES §° = 290.48
AS® = —1309.33 AS® = —544.61
AG° = 213.17 AG° = 113.30
lﬂK( = —8599 ]an = —-45.71
Liquid phase
AH® = —269.76 1-Methyl-4-ethylbenzene C,H;2
C = 487.08 (2x C~{H)3(C)) + (1 X C{H)(C)(Cp)) + (2 X Co~(C)(Cs)2) +
§° = 579.35 (4 X Ce—~(H)(Cg)y), o = 18 i
AS° = —1482.54
AG® = 172.26 Literature — Calculated = Residual Reference
InK; = ~69.49
Gas phase
AH° = -3.26 -3.34 0.08 69STU/WES
1-Methyl-2-ethylbenzene CoHy2 C = 151.54 151.01 0.53 69STU/WES
(2% C~(H)3(C)) + (1 x C{H)2(C)(Cg)) + (2 X Cg-(C)(Cg)2) + §° = 398.90 395.22 3.68 69STU/WES
(4 % Cg~(H)(Cs)2) + (1 X 0ortho corr), ¢ = 9 AS° = —439.87
AG® = 127.81
Literature — Calculated = Residual Reference Ink; = —51.56
Gas phase Liquid phase
AH® = 1.21 -2.08 329 69STU/WES AH® = -49.79 —49.07 -0.72 45JOH/PRO
C = 157.90 157.41 0.49 69STU/WES Cp = 206.78
§° = 399.24 398.48 0.76 69STU/WES §° = 290.48
AS® = —436.60 AS° = —544.61
AG® = 128.09 AG® = 113.30
InK; = -51.67 InK; = —45.71
Liquid phase
AH® = —-46.40 -45.81 -0.59 45JOH/PRO 1-Methyl-2-propylbenzene CioH14
G = 210.28 (2x C~(H)3(C)) + (1 x C-(H)2(C)2) + (1 x C-(H)2(C)(Cg)) +
s° = 290.48 (2% Ca~(C)(Cg)2) + (4 X Ca=(H)(Ca)2) + (1 X ortho corr)
AS° = —544.61
AG® = 116.56 Literature — Calculated = Residual Reference
InK; = -47.02
Gas phase
AH® = =227
1-Methyl-3-ethylbenzene CoHypz Cp = 180.30

(2% C~(H)3(C)) + (1 X CH)z(C)(Cp)) + (2% Ca~(C)(Ca)2) +
(4% Cg~(H)(Cg)2) + (1 Xmeta corr), ¢ = 9

Liquid phase
Literature — Calculated = Residual Reference AH® = -72.47 —-71.54 -0.93 73GO0O

G = 240.70

§° = 322.86

Gas phase AS° = —648.54

AH® = -1.92 -397 2.05 69STU/WES AG® = 121.82

C = 152.21 151.72 0.49 69STU/WES InK; = -49.14

§° = 404.17 400.98 3.19 69STU/WES

A S° = —434.10
AG® = 125.46
InK; = ~-50.61
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TABLE 10. Aromatic CH-01 (42) — Continued

TaBLE 10. Aromatic CH-01 (42) — Continued

1-Methy)-3-propylbenzene

(2 X C=(H)3(C)) + (1 X C~(H)2(C)2) + (1 X C~(H)(C)(Cs)) +
(2 % Cg~(C)(C)2) + (4 X Ce~(H)(Cg)2) + (1 X meta corr)

Literature — Calculated = Residual Reference
Gas phasc
AH° = ~24.60
G = 174.61
Liquid phase
AH° = -76.23 ~74.80 -1.43 73GOO
Cs = 237.20
§° = 322.86
AS° = —648.54
AG° = 118.56
InK; = -47.83

1-Methyl-4-propylbenzene

(2% C~(H)(C)) + (1 x C~(H)2(C)z) + (1 x C~(H)2(C)(Cr)) +

(2% Cag~(C)(Cg)2) + (4 X Ce~(H)(Cs)2)

Literature — Caiculated = Residual Reference
Gas phase
AH® = -23.97
Cs = 173.90
Liquid phase )
AH° = -75.06 -74.80 -0.26 73GO0O
Cy = 237.20
§° = 322.86
AS°® = —-648.54
AG® = 118.56
InK; = —47.83

1-Methyl-2-isopropylbenzene

(3% C~(H)5(C)) + (1 x CHH)(C)z(Ca)) +

(2x~CHj corr (tertiary)) + (2 X Cg—(C)(Cs)2) +
(4% Cs~(H)(Cs)2) + (1 X ortho corr)

1-Methyl-3-isopropylbenzene CioHy4
(3% C(H)s(C)) + (1 x C(H)(C)=(Ce)) +
(2x~-CHs corr (tertiary)) + (2 X Cg~(C)(Cs)2) +
(4 x Cg-(H)(C3)2) + (1 X meta corr)

Literature — Calculated = Residual Reference
Gas phase
AH® = -33.93
Cy = 174.29
Liquid phase
AHC = —78.62 —82.05 343 73GO0
cs - 237.86
§° = 31248
AS° = —658.92
AG® = 114.41
InK; = - —46.15
1-Methyl-4-isopropylbenzenc CioH 4

(3 x C-(H)3(C)) + (1 x C-(H)(C)2(Cg)) +
(2x~CHj corr (tertiary)) + (2 X Cg—(C)(Cs)2) +
(4% Co~(H)(Ca)2)

Literature — Calculated = Residual Reference
Gas phase
AdI° = —33.30
G = 173.58
Liquid phase
AH® = —78.03 —82.05 4.02 73GO0O
Cy = 236.40 237.86 —-1.46 31HUF/PAR
§° = 306.69 312.48 -5.79 31HUF/PAR
AgS° = - 658.92 .
AG® = 114.41
InK; = —46.15
3-Ethyl-l,Z-dimethylbenzene CloH 14

(3 x C-(H)3(C)) + (1 x C-(H)z(C)(Cg)) + (3 X Cs~(CKCs)2) +
(3 X Cg~(H)(Cg)2) + (2 X ortho corr) + (1 X meta corr)

Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH° = -32.04 AH® = —33.88
C = 179.98 C = 186.39
Liquid phase Liquid phase
AH® = -73.30 —78.79 5.49 73GO0O AH® = —80.50 ~79.16 -134 75GO0O
G = 241.36 G, = 237.68
§° = 312.48 $° = 325.41
AS° = ~658.92 AS°® = —645.99
AG® = 117.67 AG® = 113.44
InK; = —47.47 InK; = —45.76
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TasLE 10. Aromatic CH-01 (42) — Continued TasLE 10. Aromatic CH-01 (42) — Continued
4-Ethyl-1,2-dimethylbenzene CioHy4 5-Ethyl-1,3-dimethylbenzene CioHy4
(3% C(H)(C)) + (1 X CH{H,(C)(Ca)) + (3 Co—(C)(Ca)a) + (3% C-(H):(C)) + (1 X C~(H)2(C)(Ca)) + (3X Cam(CH(Ca)) +
(3 X Ce—(H)(Cg)2) + (1 X ortho corr)+ (1 Xmeta corr) (3 X C—(H)(Cs)2) + (3 X meta corr)
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
A =" -35.14 AH® = —37.66
C = 179.99 C = 175.01
Liquid phase ) Liquid phase
AdH° = —86.02 -82.42 -3.60 75GO0 AH® = —87.78 —85.68 -2.10 75GOO
G = 234.18 Cs = 230.68
§° = 32541 §° = 32541
AS” = —645.99 ) AgS° = —645.99
AG® = 110.18 AG® = 106.92
InK; = —44.45 InK; = —43.13
2-Ethyl-1,3-dimethylbenzene CioHis 2-Ethy}-1,4-dimethylbenzene CioH 4
(3% CH(H)3(C)) + (1 X C(H)z(C)(Cp)) + (3 X Co~(C)(Cp)z) + (3% CH)5(C)) + (1 X C(H)2(C)(Cp)) + (3 X Co~(C)(Cr)2) +
(3 X Cag—(H)(Cg)2) + (2 X ortho corr)+ (1 Xmeta corr) (3% Cp—~(H)(Cp)2) + (1 X ortho corr)+ (1 X meta corr)
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH® = —33.88 AH® = -35.14
C = 186.39 C, = 179.99
Liquid phase Liquid phase
AH® = —80.12 -79.16 -0.96 75GOO AH® = —84.81 —82.42 -2.39 75GO0O
C = 237.68 Cy = 234.18
§° = 325.41 $° = 32541
AS® = -645.99 AS° = —645.99
AG° = 113.44 AG®° = 110.18
InK¢ = —45.76 InK; = —44.45
4-Ethyl-1,3-dimethylbenzene CioHis 1,2-Diethylbenzene CioH 4
(3% C-(H)5(C)) + (1 x C(H)2(C)(Ce)) + (3 X Cg~(C)(Cp)2) + (2% C-(H)5(C)) + (2 X C(H)2(C)(Cs)) + (2% Cg~(C)(Ca)2) +
(3 x Ce—(H)(Cg)2) + (1 X ortho corr) + (1 X meta corr) (4 x Cp-(H)(Cs)2) + (1 X ortho corr)
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH® = -35.14 AH® = -23.42
Cs = 179.99 C = 183.02
Liquid phase Liquid phase
A = -84.10 —82.42 -1.68 75GO0O AH® = —68.49 -70.62 213 75GO0O
G = 234.18 C = 233.18
S° = 32541 §° = 337.88
AS° = —~645.99 AS° = ~-633.52
AG° = 110.18 AG® = 118.26
InK; = —44.45 InK; = -47.11
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TABLE 10. Aromatic CH-01 (42) — Continued

TaBLE 11. Aromatic CH-02 (80)

1,3-Diethylbenzene CioHy4 1,2,3-Triethylbenzene Ci2Hys
(2% C{H)5(C)) + (2% C(H)2(C)(Ca)) + (2 X Co~{(C)(Ca)a) + (3% C~{H)3(C)) + (3 X C-(H)2(C)(Cr)) + (3% Ca(C)(Ca)2) +
(4 X Cg—(H)(Cs)2) + (1 X meta corr) (3 x Cg~(H)(Cg)2) + (2 x ortho corr)+ (1 X meta corr), o = 54
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
Adl° = -25.31 AH® = -67.99 -76.56 8.57 69STU/WES
C = 171.33 C, = 228.11 237.61 -9.50 69STU/WES
S = 507.23 509.66 —-243 69STU/WES
AS® = —734.36
Liquid phase AG® = 142.39
AH° = -7351 -73.88 0.37 73GO0O InK; = —57.44
C = 229.68
§° = 337.88
AS°® = —633.52 Liquid phase
AG® = 115.00 AH® = —128.78
InK; = -46.39 G = 283.48
§° = 420.21
AS° = —823.81
AG® = 116.84
1,4-Diethylbenzene CicHyq Ink; = —47.13
(2% C~(H)3(C)) + (2 x C-(H)2(C)(Ca)) + (2 X Cs—(C)(C)2) +
(4 X CB—(H)(Cn)z), ao=18
Literature — Calculated = Residual Reference 1,2,4-Triethylbenzene Cr2Hys
(3% C~(H)3(C)) + (3 X C(H)(C)(Cg)) + (3 X Cs~(C)(Ca)2) +
(3% Cp~(H)(Cg)2) + (1 X ortho corr)+ (1 Xmeta corr), ¢ = 27
Gas phase
AH® = ~24.68 Literature — Calculated = Residual Reference
C, = 176.15 176.62 -047 69STU/WES
S§° = 434.01 437.81 -3.80 69STU/WES
AS® = —533.59 Gas phase
AG® = 134.41 AH® = -71.09 -71.82 6.73 69STU/WES
InK; = -54.22 C; = 227.94 231.21 -3.27 69STU/WES
§° = 518.15 517.93 0.22 69STU/WES
A = —726.09
Liquid phase AG® = 138.66
AH® = -72.84 -73.88 1.04 73GO0O InK; = —~55.94
C = 229.68
$° = 337.88
AS° = -633.52 Liquid phase
AG® = 115.00 AH® = —132.04
InK; = —46.39 Cy = 279.98
S° = 420.21
AS® = -823.81
AG® = 113.58
InK; = ~45.82
1,3,5-Triethylbenzene Ci:His

(3xC-(H)s(C)) + (3% C-(H)2(C)(Cr)) + (3 X C5~(C)(Cr)2) +
(3 x Cg~(H)(Cg)2) + (3 xmeta corr), ¢ = 162

Literature — Calculated = Residual Reference
Gas phase
AH® = ~74.73 - 80.34 5.61 69STU/WES
Cy = 224.18 226.23 -2.05 69STU/WES
§° = 507.69 505.53 2.16 69STU/WES
ASC = —738.49
AG® = 139.84
InK; = -56.41
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TaBLE 11. Aromatic CH-02 (80) — Continued

TaBLE 11. Aromatic CH-02 (80) — Continued

1,3,5-Triethylbenzene (Continued) CyoHys Hexaethylbenzene CisHao
(3% C~(H)3(C)) + (3 x C(H)2(C)(Cp)) + (3 Ca~(C)(Cr)2) + (6% C~(H)3(C)) + (6 X C~(H)2(C)(Cr)) + (6 X Cg~(C)(Cs)2) +
(3 x Cg~(H)(Cg)2) + (3 X meta corr), ¢ = 162 (6 X ortho corr) + (5 X meta corr), ¢ = 8748 -
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Liquid phase Solid phase
AH® = —135.30 AH® = —289.64
C, = 276.48 Cy = 561.42
§° = 420.21 S° = 468.54
AS° = —823.81 AS° = —1593.34
AG° = 110.32 AG®° = 18542
th( = - 44.50 an( = - 7480
Pentaethylbenzene CieH2ze Isopropylbenzene; Cumene CsH;2
(5 X C~{H)5(C)) + (5 X C(H)z(C)(Cg)) + (5 X Co—(C)(Cr)2) + (2x C=(H)3(C)) + (1 x CHH)(C)=(Cs)) +
(1 x Cg—(H)(Cg)2) + (4 x ontho corr) + (4 x meia corr), ¢ = 486 (2 x—CHj corr (tertiary)) + (1 x Cg—(C)(Cg)2) +
(5 x Cg—(H)(Cs)2), o = 18
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
AH® = -175.18 —-183.47 8.29 69STU/WES Gas phase
C = 339.70 347.50 -7.80 69STU/WES AH° = 4.02 -0.87 4.89 470SB/GIN
§* = 647.89 658.37 —10.48 69STU/WES C, = 151.71 151.71 0.00 69STU/WES
AsS® = -1130.89 S° = 388.57 388.55 0.02 69STU/WES
AG® = 153.70 ASe = —446.54
InK; = —62.00 AG° = 132.27
InK; = —353.35
Liquid phase
AdH° = —245.10 Liquid phase
Cy = 384.08 AH® = —41.13 —45.44 431 45JOH/PRO
§° = 584.87 C = 215.40 213.96 1.44 73KIS/SUG
AS° = —1204.39 S = 277.57 2717.55 0.02 73KIS/SUG
AG® = 113.99 AS° = —-557.54
InK; = —45.98 AG° = 120.79
InK; = -48.73
Hexaethylbenzene CisHao
(6 x C-(H)3(C)) + (6 X C-(H)2(C)(Cg)) + (6 X Cs~(C)(Cp)2) + (1-Methylpropyl)benzene; sec-Butylbenzene CioHy4
(6 X ortho corr) + (5 X meta corr), o = 8748 (2x C=(H)3(C)) + (1 x C-(H)2(C)2) + (1 x C-(H)(C)(Cg)) +
(1 x~-CHj corr (tertiary)) + (1 X Cg—(C)(Cs)2) +
Literature — Calculated = Residual Reference (5 x Ca—~(H)(Cg)2)
Literature — Calculated = Residual Reference
Gas phase
AH® = —=22426 —-235.35 11.09 69STU/WES
C = 396.48 408.49 -12.01 69STU/WES Gas phase
S = 697.14 71533 -18.19 69STU/WES AH® = -17.36 -19.24 1.88 46PRO/JOH
AS° = —1346.55 C, = 174.60
AG® = 166.12
InK; = -67.01
Liquid phase
AH® = —66.40 —68.99 2.59 46PRO/JOH
Liquid phase = 244.38
AH° = -300.00 S° = 309.93
G = 437.88 AS° = —661.47
§° = 667.20 AG° = 128.23
AS° = —1394.68 InK; = -51.73
AG® = 115.83
InK; = ~46.72
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TasLE 11. Aromatic CH-02 (80) — Continued

TaBLE 11. Aromatic CH-02 (80) — Continued

(2-Methylpropyl)benzene; Isobutylbenzene CioHyq ortho -Methylstyrene C,H,o
(2x C~(H)5(C)) + (1 x C-(H)(C)3) + (2 X —CHj corr (tertiary)) + (1 x C—(H)3(C)) + (1 X Cq~(H)z) + (1 X Cs~(H)(Cg)) +
(1X C~(H)2(C)(Cr)) + (1 X Cs~(C){(Cr)2) + (5 X Co~(H)(Cs)z) (1 X Ce~(Ca)(Cp)2) + (1 X Co~(C)(Cg)2) + (1 X ortho corr) +
(4xCg—(H)(Cg)2), 0 = 3
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
AH° = ~21.51 -18.86 -2.65 46PRO/JOH Gas phase
Cp = 174.95 AH® = 118.41 116.65 1.76 69STU/WES
Cp = 145.18 150.36 -5.18 69STU/WES
S° = 383.67 382.713 0.94 69STU/WES
Liguid phase AS° = -321.79
AH® = ~69.79 —-69.20 -0.59 46PRO/JOH AG® = 212.59
Cs = 240.74 InK; = —85.76
§° = 314.96
AS°® = —656.44
AG° = 126.52 Liquid phase
inK; = —51.04 AH® = 70.50
Cy = 210.28
§° = 269.73
AS° = —434.78
tert -Butylbenzene CioHus AG®° = 200.13
(3 X C-(H)3(C)) + (1 X CHCp)(C)s) + (1 X Ce~(C)(Cr)2) + InK; = —80.73
(5 X Cg~(H)(Cs)2)
Literature — Calculated = Residual Reference meta -Methylstyrene CoHio
€1 X C~(H)3(C)) + (1 X Ca(H);) + (1 X Co(H)(Ca)) +
(1 %X Cg~(Ca)(C)2) +(1 x CB—(C)(CB)z) + (1 Xmeta corr)+
Gas phase ) (4% Cp—~(H)(Cg)2), o = 3
Ad° = -22.59 —15.81 —~6.78 46PRO/JOH
G = 173.27 Literature — Calculated = Residual Reference
Liquid phase Gas phase
AH® = -70.71 - 064.17 —6.54 46PRO/JOH Agdd® -~ 115.48 114.76 0.72 69STU/WES
C = 238.11 238.11 0.00 30HUF/PAR C = 145.18 144.67 0.51 69STU/WES
S° = 278.65 278.65 0.00 - 30HUF/PAR S = 389.53 385.23 4.30 69STU/WES
AS° = —692.75 AS°® = —319.29
AG® = 142.37 &G® = 209.96
InK; = ~57.43 InK; = -84.69
Styrene CsHg Liquid phase
(1 X Cq—~(H)2) + (1 X Ca~H)(Cs)) + (1 X Ce~(Ca)(Cs)2) + AH® = 67.24
(5% Ce~(H)(Cg)2), 0 = 2 Cy = 206.78
§° = 269.73
Literature — Calculated = Residual Reference AfS” = —434.78
AG® = 196.87
InK¢ = —79.42
Gas phase
AdT° = 147.82 147.82 0.00 46PIT/GUT
C = 122.09 122.09 0.00 69STU/WES para-Methylstyrene CoHyo
S° = 345.10 345.20 -0.10 69STU/WES (1 x C~(H)3(C)) + (1 X Ca~(H)2) + (1 X C~(H)(Cg)) +
AS® = -223.01 (1x Cp~(Ca)(Cg)2) + (1 x Ca—(C)(Cs)2) +
AG® = 214.31 {4 X Cg~(H)(Ca)2), ¢ = 6
InK; = ~86.45
Literature — Calculated = Residual Reference
Liquid phase
° = - Gas phase
A"C’; oo oS AH® = 11464 11539 —075  69STU/WES
§° = 237.57 234.80 277 46PIT/IGUT C; = 145.18 143.96 1.22 69STU/WES
AN° = -333.40 50 = 383.67 379.46 4,21 69STU/WES
AfG° = 203.25 Also = —325.05
InK, = —81.99 AG® = 212.30
InK; = —85.64
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TaBLE 11. Aromatic CH-02 (80) — Continued

TaBLE 11. Aromatic CH-02 (80) — Continued

para-Methylstyrene (Continued) CsHyo
(1 x C~(H)3(C)) + (1 x Ca~(H)z) +(1 X Co~H)(Cp)) +
(1xCs~(Ca4)(Cr)2) + (1 X Ca~(C)(Cr)2) +
(4 X CB—(H)(CB)z), o=6
Literature — Calculated = Residual Reference
Liquid phase
AH® = 67.24
C = 206.78
s = 269.73
AS° = —434.78
AG® = 196.87
InK; = -79.42
Isopropeliylbenune; a-Methylstyrene CoH,o
(1 X C—~(H)3(C)) + (1 X C4~(C)(Cp)) + (1 x Co~(H)2) +
(1 X Cp~(Ca)(Cp)2) + (5 X Co«(H)(Cp)2) +
(1x-CH; corr (tertiary)), o = 6
Literature — Calculated = Residual Reference
Gas phase
AH° = 112.97 112.97 0.00 69STU/WES
Cy = 145.18 145.18 0.00 69STU/WES
S° = 383.67 383.67 0.00 69STU/WES
AS° = -320.84
AG® = 208.63
InK; = —84.16
Liquid phase
AH® = 70.46 70.46 0.00 51ROB/JES
cis-1-Propenylbenzene; cis-p-Methylstyrene CoHyo

(1x C—(H)3(C)) + (1 x Ca~(H)(C)) + (1 x cis (unsat) corr) +
(1% Ca~(H)(Cp)) + (1 X Cg~(Ca)(Cp)2) + (5 X Co~(H}(Cp)2), & = 6

Literature — Calculated = Residual Reference
Gas phasc
AH® = 121.34 120.41 0.93 69STU/WES
C = 145.18 137.15 8.03 69STU/WES
§° = 383.67 385.97 - =230 69STU/WES
AeS® = —318.54
AG® = 215.38
InK; = —86.88
Liquid phase )
AH® = 70.81
Cp = 215.59
$° = 260.49
AS° = —444.02
AG® = 203.20
InK; = -81.97

trans -1-Propenylbenzene; trans -B-Methylstyrene CoHyo
(1 xC~(H)(C) + (1 X C~H)(C)) + (1 X Ce~H)(Cp)) +
(1 X Ce~(Ca)(Ca)2) + (5 X Co~(H)(Cs)2), & = 6
Literature — Calculated = Residual Reference
Gas phase
AH® = 117.15 115.56 1.59 69STU/WES
C = 146.02 145.18 0.84 69STU/WES
§° = 380.33 380.91 -0.58 69STU/WES
AS° = -323.60
AG° = 212.04
InK; = —85.54
Liquid phase
AH® = 65.54
C = 215.59
$° = 260.49
AS° = —444.02
AG° = 197.93
InK; = —79.84
2-Propenylbenzene CsHio
(1xCe~(H)z) + (1 X Co~(H)(C)) + (1 X C~(H)2(Ca)(Cp)) +
(1 X Cg~(C)(Cg)2) + (5 X Cs~(H)(Cs)2)
Literature-Calculated = Residual  Reference
Liquid phase
AH® = 88.03 88.03 0.00 71IROC/MCL
1-Methyl-2-propenylbenzene CioH ;2
(1 C~(H)3(C)) + (1 X C(H)5) + (1 Ca(H)(O)) +
(1 X C-(H)(C)(C4)(Cs)) + (1 Xx-CH; corr (tertiary)) +
(1xCp~(C)(Cr)2) + (5 X Ce~(H)(Cg)2)
Litcraturc-Calculated = Residual ~ Reference
Liquid phase
AdI® = 56.07 56.07 0.00 71ROC/MCL
Ethynylbenzene CgHg
(1 x C—(H)) + (1 x C—(Cg)) + (1 X Cs~(C)(Cg)2) +
(5% Cp-(H)(Cg)2), 0 = 2
Literature — Calculated = Residual Reference
Gas phase
AH® = 327.27 32748 -0.21 69STU/WES
G = 114.89 114.89 0.00 69STU/WES
§° = 321.67 321.67 0.00 69STU/WES
AS° = —-115.97
AGe = 362.06
InK; = —146.05
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TABLE 11. Aromatic CH-02 (80) — Continued TABLE 11. Aromatic CH-02 (80) — Continued
Ethynylbenzene (Continued) CsHs  2,5-Dimethyldiphenylmethane CisHyg
(1 X C~(H)) + (1 X C—{(Ca)) + (1% Ca—(C)(Ca)2) + (2% C~(H)5(C)) + (4 X Co~(C)(Ca)2) + (1 X C(H)a(Ca)a) +
(5% Cg~(H)(Cp)2), & = 2 (8 X Cg~(H)(Cg)2) + (1 X ortho corr) + (2 X meta corr)
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Liquid phase Gas phase
AH° = 282.88 283.39 -0.51 58FLY/SKI AH° = 74.09
. Liquid phase
Diphenylmethane CyHy, AH® = 24.69 23.46 1.23 76GOO/LEE
(1 X C~(H)2(Cg)2) + (2 X Cs~(C)(Cs)2) + (10 X Cg-(H)(Cs)2) G = 331.21
§° = 371.53
Literature — Calculated = Residual Reference AS° = -759.14
AG® = 249.80
InK¢ = —-100.77
Gas phase
Ad° = 138.95 138.95 0.00 59AIH
1,1-Diphenylethane CyHyy
Liquid phase (1x CH)5(C)) + (1 x C~(H)(C)(Cs)2) +
AH® = 89.66 93.42 -3.76 50PAR/MOS2 (1 X—CHs corr (tertiary)) + (2 X Ce~(C)(Csr)2) +
c = 279.91 279.91 0.00 50KUR (10x Cg~(H)(Cg)2)
§° = 301.67 301.67 0.00 30HUF/PAR
AS° = —556.38 Literature-Calculated = Residual  Reference
AG® = 259.30
InK; = ~104.60
Liquid phase
AH® = 48.66 48.66 0.00 53COO/MUL
Solid phase G = 294.97 294.98 -0.01 31SMI/AND
AH° = 71.09 71.66 -0.57 30HUF/PAR §° = 361.12
C; = 223.84 223.84 0.00 30HUF/PAR AS° = —633.24
§° = 239.32 239.35 -0.03 36HUF/PAR AGe = 237.46
AS® = -618.70 InK; = ~95.79
AG® = 256.12
InK; = -103.32
1,1-Diphenyldodecane CyHa,
(1% C~(H)5(C)) + (10 x C-(H)(C)z) + (1 X C~(H)(C)(Ca)z) +
4-Methyldiphenylmethane CiaHi4 (2% Cg~(C)(Cr)2) + (10X Ca—(H)(Cs)z)
(1x C~(H)5(C)) + (3% Co~(C)(Ca)2) + (9 X C-(H)(Ce)2) +
(1 X C~(H)»(Cs)2) Literature-Calculated = Residual  Reference
Literature — Calculated = Residual Reference
Liquid phase
AH® = —206.46
Gas phase C; = 593.71 599.18 -5.47 60KAR/STR2
AdH® = 106.52 §° = 684.92 684.92 0.00 60KAR/STR2
AS° = —1672.55
AG® = 292.21
Liquid phase InK; = —117.88
AH® = 61.55 56.81 4.74 76GOO/LEE
G = 303.81
§° = 336.60
AS° = ~657.76 1,1-Diphenylethylene CuH;2
AG® = 252.92 (1% Ca=(H)z)+ (1 X Ca(Ca)z) + (2X Ca—(Ca)(Ca)o) +
InK; = -102.03 (10X Ce~(H)(Cs)2)
Literature — Calculated = Residual Reference
Gas phase
AH° = 245.64 245.64 0.00 56HOL/TYR
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TasBLE 11. Aromatic CH-02 (80) — Continued

TasBLE 11. Aromatic CH-02 (80) — Continued

1,1-Diphenylethylene CiHi2 1,2-Diphenylethane; Bibenzyl CiHus
(1% Ca~(H)2) + (1 X Ca~(Cp)2) + (2% Cs~(Ca)(Ca)2) + (2 X C~(H)2(C)(Cp)) + (2 X Ce~(C)(Cs)2) + (10 x Cs~(H)(Cs)2)
(10x Ca~(H)(Cs)2)
Literature — Calculated = Residual Reference
Literature — Calenlated = Residnal Reference
Liquid phase Gas phase
AH® = 172.42 172.42 0.00 50COO/HOI AH® = 142.93 142.70 0.23 S9ATH
C = 299.16 299.15 0.01 31SMI/AND Cp = 206.82
Liquid phase
cis -Stilbene CiHi2 AHC® = 70.30
(2 X Co~(H)(Cg)) + (2 X Ca~(Ca)(Cs)2) + (10 X Cg=(H)(Cs)2) + C = 292.80
(1 X cis (unsat) corr) §° = 344.50
AS° = —649.86
Litcraturc — Calculatcd = Residual Reference AGe = 264.05
InK; = -106.52
Gas phase
AdT® = 252.55 247.85 4.70 52BRA/PLLC Solid phasc
C = 193.39 AH® = 51.51 48.90 2.61 66COL/PIL
G = 253.55 253.54 0.01 31SMI/AND
§° = 270.29 270.30 —0.01 30HUF/PAR
Liquid phase AS° = -724.06
AH° = 183.51 169.47 14.04 5S0COO/HOI1 AG® = 264.78
G = 309.02 InK; = -106.81
S° = 297.22
ApS® = —566.57
AG® = 338.39
InK; = —136.50 Triphenylmethane CyoHy6
(1 x C—(H)(Cg)3) + (3 X Cs~(C)(Cg)z) + (15 X Cg—(H)(Cs)2)
Literature — Calculated = Residual Reference
trans -Stilbene CiHy;
(2% Ce~(H)(Cs)) + (2% Co~(Ca)(Cs)2) + (10 x Co—(H)(Ca)2)
Gas phase
Literature — Calculated = Residual Reference AHC = 271.21
Gas phase Solid phase
AH® = 239.70 243.00 -3.30 72MOR2 AH° = 174.13
C = 201.42 G = 295.39 295.81 ~0.42 31SMI/AND
$° = 312.13 312.13 0.00 30HUF/PAR
AS° = —¥41.50
Liquid phase AG® = 425.02
AH® = - 164.20 InK; = —171.45
C = 309.02
§° = 297.22
AS°® = —566.57
AG® = 333.12 Tetraphenylmethane CasHze
InK; = -134.38 (1 X C~(Cg)s) + (4 X Ca~(C)(Cg)2) + (20 X Ca—(H)(Ch)2)
Literature — Calculated = Residual Reference
Solid phase
AdH° = 140.50 140.90 -0.40 50COO/HOI
G = 232.60 232.60 0.00 31SMIJAND Gas phase
§° = 251.00 251.00 0.00 30PAR/HUF2 AH® = 397.80
AS° = -612.79
AG® = 323.60
InK; = -130.54 Solid phase
AH® = 251.09
Cp = 368.19 368.30 -0.11 31SMI/AND
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TABLE 11. Aromatic CH-02- (80) — Continued TABLE 11. Aromatic CH-02 (80) — Continued
1,1,2-Triphenylethane CoHis Pentaphenylethane CaHy6
(1 x C-(H)x(C)(Cs)) + (1 x C-(H)(C)(Ca)2) + (3 X Co—(CY(Cr)) + {1 X CACp)s(C)) + (1 X C-(H)(C)(Cp)z2) + (5 X Co~(C)(Ce)2) +
(15 % Ca—(H)(Ca)2) (25 % Ce~(H)(Cs)2)
Literature-Calculated = Residual ~ Reference Literature-Calculated = Residual  Reference
Liquid phase Solid phase
AH® = 133.60 AH® = 365.40
G = 404.90 C = 473.63 470.33 3.30 31SMIJ/AND
§° = 450.07
AS° = —839.87
AG° = 384.01 Triphenylethylene CaoHy6
InK; = ~154.91 (1% Ca~(Cs)2) + (1 X Co~(H)(Cs)) + (3% Ca~(Ca)(Ca)2) +
(15 x Cs—(H)(Cs)2)
Solid phase Literature — Calculated = Residual Reference
AH® = 133.95
G = 319.66 325.10 —-5.44 31SMI/AND
Gas phase
AH® = 340.82
1,1,1-Triphenylethane CzoHys
(1 X C~(H)3(C)) + (1 x CHCr)3(C)) + (1 Xx~CH3 corr (tertiary)) + Liquid phase
(3% Cp~(C)(Cg)2) +(15 x Cs—(H)(Cz)2) AH® = 232.77
C = 425.29
Literature-Calculated = Residual  Reference
Solid phase
Solid phase Ad° = 233.38 226.20 7.18 50COO/HOI
AH® = 206.82 Cy = 309.20 310.10 ~0.90 31SMIJAND
Cp = 316.73 339.45 ~2.72 31SMIJAND
Diphenylacetylene CiHyo
(2% C~(Cs)) + (2% Ca~(C:)(Cr)2) + (10 X Co~(H)(Cp)2)
1,1,1,2-Tetraphenylethane CaeH22 .
(1 X C~(Cs)3(C)) + (1 X C~(H)(C)(Cr)) + (4 X Cs—(C)(Cg)2) + Literature — Calculated = Residual Reference
(20x Ce~(H)(Cg)2)
Literature-Calculated = Residual  Reference Gas phase
AH® = 427.96
Cp = 184.68
Solid phase
A’ = 280.35 Liguid phase
= 395.39 398.77 -3.38 31SMI/AND
’ / AH® = 357.84
Solid phase
1,1,2,2-Tetraphenylethane CaH22
N AH° = 312.40 312.00 0.40 53COO/HOI
(2X C~H)(C)(Cr)2) + (4 X Co~(C)(Cs)2) + (20X Co~(H)(Cs)2) Cp= 2550  225% 000  31SMUAND
Literature-Calculated = Residual  Reference
PO Biphenyl CuHm
Liquid ph:
AL 196.90 (2 Com(Ca)s) + (10X Ca-(H)(Caa), « = 8
G = 317.00 Literature — Calculated = Residual Ref
s = 555.64 iteratur alculated = Residua eference
AS® = —1029.88
AG® = 503.96 Gas phase
InK; = -203.29 AH® = 18203 181.42 0.61 89CHI/KNI
Cy = 162.34 162.34 0.00 69STU/WES
. $° = 392.67 392.67 0.00 69STU/WES
SOlld., phase AS° = —329.06
Ad" = 219.00 AG® = 279.53
Co= 39664 396.66 -0.02 31SMI/AND Ik, = ~112.76
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TABLE 11. Aromatic CH-02 (80) — Continued

TABLE 11. Aromatic CH-02 (80) — Continued

Biphenyl (Continued) Ci2Hie
(2% Cp~(Cs)s) +(10x Cp~(H)(Cg)2), 0 = 8
Literature — Calculated = Residual Reference
Liquid phase
AH® = 119.12 116.02 3.10 89CHI/KNI
Cy = 260.94
Solid phase
AH® = 100.54 99.36 1.18 66COL/PIL
C = 198.39 197.86 0.53 89CHI/KNI
S° = 209.38 215.50 -6.12 89CHI/KNI
AS° = -506.23
AGe = 250.29
InK; = -100.97
Naphthalene CyoHs
(2% Cor—(Car)(Cr)2) + (8 X Co—(H)(Cs)2) +
(2 x naphthalene 0 sub), o = 4
Literature — Calculated = Residual Reference
Gas phase
AH® = 150.63 150.68 —0.05 63MIL
Gy = 132.55 132.54 0.01 69STU/WES
§° = 335.64 335.63 0.01 69STU/WES
AS° = —244.05
AG® = 223.44
InK; = -90.14
Liquid phase
AH° = 95.97 96.94 —0.97 STMCC/FIN
C = 200.48
§° = 219.88
AS® = -359.80
AG® = 204.22
InK; = —82.38
Solid phase
AH° = 71.74 80.44 -2.70 66COL/PIL
C = 165.69 165.64 0.05 STMCC/FIN
S° = 167.40 170.00 -2.60 5TMCC/FIN
AS® = ~409.68
AG® = 202.59
InK; = -81.72
2-Methylbiphenyl CisHiz
(1 x C—(H)3(C)) + (1 X Cg~(C)(Cg)2) + (1 X ortho corr) +
(2% Cs~(Cg)3) + (9% Co~(H)(Cs)z)
Literature — Calculated = Residual Reference

Gas phase
AHC = 150.25
C = 190.61
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2-Methylbiphenyl (Continued)
(1% C~(H)3(C)) + (1 X Cg~(C)(Cs)2) + (1 X ortho corr) +
2x Cr(Cn)s) +(9x CB—(H)(CB)z)

CisHy,

Literature — Calculated — Residual Reference

Liquid phase
AH° =
Cy =

108.16 82.67

288.34

25.49 35BRU

3-Methylbiphenyl
(1x C—(H)3(C)) + (1 X Cs~(C)(Cp)2) + (1 X meta corr) +
(2 X CB"(CB);;) + (9 X CB—(H)(CB)z)

CuHy,

Literature — Calculated = Residual Reference

Gas phase
AH®
o4

148.36
184.92

Liquid phase
AdH°
c

85.56 79.41 6.15

284.84

35BRU

4-Methylbiphenyl
(1x C—(H)3(C)) + (1 x Cg—~(C)(Cp)2) + (2% Cp—(Cp)3) +
(9% Cp—(H)(Cg)2)

CpsHyz

Literature — Calculated = Residual Reference

Gas phase

AH® = 148.99
G = 184.21

Liquid phase

AH® = 79.41
G = 284.84

Solid phase

AH® = 55.44 59.99 —4.55 35BRU
G = 221.92
S = 243.94

AS° = -614.11

AG® = 243.09

InK; = -98.06
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TABLE 11. Aromatic CH-02 (80) — Continued TasLE 11. Aromatic CH-02 (80) — Continued
Isopropylbiphenyl CysH;6 ortho-Terphenyl CisHiq
(2 X C-(H)3(C)) + (1 x C(H)(C)2(Cs)) + (4 X Cg~(Cg)3) + (14 x Cg—(H)(Ca)2)
(2x~CHj corr (tertiary)) + (1 X Ca=(C)(Cp)2) +
(1 x ortho corr) + (9 X Cg—(H)(Cg)2) + (2 X Cg—~(Ca)3) Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
AH® = 279.98
Gas phase o _
A = 98.95 Cy = 243.02
c: = 238.79
Liquid phase
Liquid phase Al = N
AH® = 24.88 P :
C = 338.49 342.32 -3.83 64VUK/RAS
Solid phase
AH® = 159.54
1-Methylnaphthalene CuHio o _
(1 X C{H)S(C)) + (1 X Ca~(C)(Cala) + (2 X Cor(Car)(Ca)) + A0 A<y G e i
(2 x naphthalene 1 sub) + (7% Cg—(H)(Cg)2), ¢ = 3 A = . 722‘82 g 72CHA/BES
$° = —722.
Literature ~ Calculated = Residual Reference AG® = 375.05
- InK; = -151.29
Gas phase
AH® = 116.86 118.25 -1.39 69STU/WES
C = 159.54 159.53 0.01 69STU/WES 1,3,5-Triphenylbenzene CaHys
§° = 377.44 37175 -0.31 69STU/WES (6 X Cg—~(Cr)5) + (18 ¥ Ca~(H)(Ca)2)
AS® = —338.25
AG® = ©219.10 Literature — Calculated = Residual Reference
InK¢ = '—~88.38
- Gas phase
Liquid phase AdH° = 378.54
AH® = 56.19 60.33 -4.14 60SPE/ROS C = 323.70
G = 224.39 224.38 0.01 5TMCC/FIN
§° = 254.81 254.81 0.00 STMCC/FIN
AS°® = —461.18 Liquid phase
AG® = 197.83 AH® = 250.14
InK; = ~79.80 C = 510.66
4,4'-Dimethylbiphenyl CiqHyq Solid phase
(2% C~(H)3(0)) + (2 X Cs«C)(Cp)2) + (2 X Cs~(C)3) + AH® = 219.72
(8 X Cas~(H)(Cs)2) Cp = 358.32 352.02 6.30 36PAR/TOD
Literature — Calculated = Residual Reference §° = 367.36 373.50 —-6.14 36PAR/TOD
AS° = —-939.40
AGe = 499.80
Gas phase InkK; = —201.62
AH® = 116.56
G = 206.08
2-Methylnaphthalene CyiHyo
Liquid phase (1x C~(H)5(C)) + (1 X Ca~(C)(Ca)2) + (2% Car—(Crr)(Ca)2) +
AH® = 42.80 (2x naphthalene 1 sub) +(7x Cp—(H)(Cg)2), 0 = 3
cs =~ 308.74
Literature ~ Calculated = Residual Reference
Solid phase
AH® ~ 14.14 20.62 —6.48 35BRU Gas phase
C = 245.98 AH® = 116.11 118.25 ~2.14 69STU/WES
§° = 27238 Cp = 159.79 159.53 0.26 69STU/WES
AS® = —721.98 §° = 380.03 371.75 2.28 69STU/WES
AG® = 235.88 AS° = —33825
Ink; = —95.15 AG® = 219.10
InK; = —-88.38
J. Phys. Chem. Ref. Data, Vol. 22, No. 4, 1993



880 E. S. DOMALSKI AND E. D. HEARING

TaBLE 11. Aromatic CH-02 (80) — Continued TABLE 11. Aromatic CH-02 (80) — Continued

2-Methylnaphthalene (Continued)
(1 X C-(H)3(C)) + (1 X Cg«(C)(Cs)2) + (2 X Car~(Car)(Ca)2) +
(2 X naphthalene 1 sub) + (7% Ce~(H)(Cs)2), & = 3

CiHyo 2-Ethylnaphthalene (Continued)
(1 x C~(H)3(C)) + (1 X C-(H)2(C)(Cs)) + (1 X Cg—(C)(Ca)2) +
(2% Car—(Crr)(Ca)z2) + (2 x naphthalene 1 sub) +

(7xCa=(H)(Cg)2), ¢ = 3

Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Liquid phase
AH® = 62.58 60.33 225 5TMCC/FIN Liquid phase
Co="" 224.38 AH°® = 35.52
S° = 254.81 Cy = 247.28
AS° = —461.18 S° = 302.21
AG® = 197.83 AS° = —550.10
InK; = ~79.80 AGe = 199.53
" InK; = -80.49
Solid phase
AH® = 44.85 41.07 3.78 60SPE/ROS 1-Propylnaphthalene CusHu
C = 195.98 189.70 6.28 STMCC/FIN (1xC(H)3(C)) + (1 X C~(H)2(C),) + (1 X C-(H),(C)(Cp)) +
§° = 219.99 198.44 21.55 STMCC/FIN (1 x Cg—~(C)(Cag)2) + (2 X Cor—(Car)(Cp)2) +
AS° = —517.55 (2 x naphthalene 1 sub) + (7% Co—~(H)(Cz)z), o = 3
AG® = 195.38
InK; = —78.81 Literature — Calculated = Residual Reference
1-Ethylnaphthalene CHj, Gas phase
(1% C~(H)3(C)) + (1 X C~(H)2(C){(Cr)) + (1 X Co~(C)(Cp)2) + AH® = 74.68 76.28 ~-1.60 69STU/WES
(2 X Car~(Cer)(Cs)2) + (2 X naphthalene 1 sub)+ C; = 208.11 208.03 0.08 69STU/WES
(7% Ca—(H)(Cn).), o = 3 $e - 458.36 459.50 —1.14 69STU/WES
AS° = —529.12
Literature — Calculated = Residual Reference AG® = 234.04
InK; = -94.41
Gas phase
AH® = 96.65 96.91 -0.26 69STU/WES Liquid phase
Cy = 184.18 185.14 -0.96 69STU/WES AH® = 9.79
S° = 418.15 420.34 -2.19 69STU/WES C; = 271.70
AS° = ~431.97 S° = 334.59
AG® = 225.70 AS® = —654.03
InK; = -91.05 AG® = 204.79
InK;¢ - —B2.61
Liquid phase
AH® = 35.52 . 2-Propylnaphthalene CysHys
G = 247.28 (1 x C=(H)3(C)) + (1 x C~(H)2(C)2) + (1 x C~(H)2(C)(Cp)) +
§° = 302.21 (1% Cg—~(C)(Cg)2) + (2 X Car~(Csr)(Cp)2) +
AS°® = —550.10 (2 x naphthalene 1 sub)+ (7 X Ca~(H)(Cg)2), ¢ = 3
AG® = 199.53
InK; = -80.49 Literature — Calculated = Residual Reference
2-Ethylnaphthalene C;;H,,  Gas phase
(1 X C~{H)3(C)) + (1 X C~(H)2(C)(CTs)) + (1 X Cu~{C)(Cr)2) + Al = 73.85 76.28 243 §25TU/WES
(2 X Cor—(Cnr)(Cg)2) + (2 X naphthalene 1 sub) + G = 208.36 208.03 0.33 69STU/WES
(7% Ca~(H)(Cg)z), @ = 3 S° = 460.99 459.50 1.49 69STU/WES
AS° = -529.12
Literature — Calculated = Residual Reterence AG® = 234.04
InK; = -94.41
Gas phase
AH = 9590 96.91 -1.01 69STU/WES Liquid phase
Co= 18443 18514 -071  69STU/WES Ad” = 9.79
ST = 42074 42034 0.40 69STU/WES G = 277.70
A§a = _431‘97 §° = 334.59
AG® = 225.70 AS° ~ —654.03
inK; = -91.05 AG" = 204.73
InK; = —-82.61
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TABLE 11. Aromatic CH-02 (80) — Continued

TaBLE 11. Aromatic CH-02 (80) — Continued

1-Butylnaphthalene CiHis  1-Pentylnaphthalene (Continued) CisHyg
(1% C-(H)(C)) + (2X C~(H)2(C)2) + (1 X C~(H)(C)(Ce)) + (1x C-(H)5(C)) + (3 X C~{H)2(C)2) + (1 X C{H):(C)(Ca)) +
(1% Cg~(C)(Cg)2) + (2 X Cor~(Csr)(Cs)2) + (1 X Cs~(C)(Cs)2) + (2 % Cor—(Crr)(Ca)2) +
(2% naphthalene 1 sub)+ (7% Ce~(H)(Cg)2), o = 3 (2 X naphthalene 1 sub) + (7 x Cg~(H)}(Cg)2), 0 = 3
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Liquid phase
AH® = 53.05 55.65 —2.60 69STU/WES AH® = —41.67
C = 230.87 230.92 -0.05 69STU/WES C = 338.54
§° = 497.18 498.66 —1.48 69STU/WES §° = 399.35
AgS°® = —626.27 AS° = —861.89
AG® = 242.37 AG® = 215.30
an( = -97.77 InK; = —~86.85
Liquid phase 2-Pentylnaphthalene CisHys
AH® = -15.94 (1xC~(H)5(C)) + (3 X C(H)z(C)2) + (1 X C-(H)2(C)(Ca)) +
Cpn = 308.12 (1x Cr(C)(CB)z) +(2% CBF—(CBF)(CB)Z) +
§° = 366.97 (2x naphthalene 1 sub)+ (7 x Cg~(H)(Cs)2), o = 3
AS° = —757.96
AG® = 210.05 Literature — Calculated = Residual Reference
InK; = —84.73
Gas phase
‘ AH® = 31.67 35.02 ~3.35 69STU/WES
2-Butylnaphthalene CiHi6 C = 254.01 253.81 0.20 69STU/WES
(1 X C-(H)3(C)) + (2 X C~(H)2(C)2) + (1 X C~(HJACTH(Cr)) + SU = 53928 537.82 146 69STU/WES
(1 X Ces~(C)(Cg)z2) + (2 X Cor—(Csr)(Cs)2) + AS° = -723.42
(2 x naphthalene 1 sub)+ (7 X Ca—(H)(Cp)2), 0 = 3 AG® = 250.71
Literature — Calculated = Residual Reference Ink; = —101.13
Gas phase Liquid phase
AH® = 5230 55.65 -3.35 69STU/WES AH® = —41.67
C= 23112 230.92 0.20 69STU/WES G = 338.54
§° = 499.82 498.66 1.16 69STU/WES §° = 399.35
AS® = -626.27 ASe = —861.89
AG® = 24237 AG® = 215.30
InK; = -97.77 InK; = —86.85
Liquid phase
A(H° = -15.94 lJ-Dimethylnaphthalene Cn"u
c = 308.12 (2X CAH)H{(C)) + (2% Ca~(C)(Ca)z) + (2 X Cor~(Cer)(Ca)2) +
§° = 366.97 (2x naphthalene 2 sub) + (6 X Cg~(H)(Cg),), ¢ = 9
AlSC = —-757.96
AG® = 210.05 Literature ~ Calculated = Residual Reference
II'IK( = —8473
Gas phase
AH° = 83.55 85.82 -227 69STU/WES
1-Pentylnaphthalene CysHys C, = 184.85 185.58 -0.73 69STU/WES
(1 x C~(H)3(C)) + (3 x C-(H)(C)2) + (1 x C-(H),(C)(Cs)) + §° = 406.81 409.01 -220 69STU/WES
(1x CB—(C)(CB)z) +(2x Cm-—(Cm:)(Cn)z) + AS° = —443.29
(2 x naphthalene 1 sub) +(7x Cag—(H)(Cs)2), 0 = 3 AG® = 217.99
Literature — Calculated = Residual Reference InK; = 8194
Gas phasc IK?Huidj hase 23.72
AH® = 3243 35.02 -2.59 69STU/WES ce = 248.28
C = 253.76 253.81 -0.05 69STU/WES 's':. - 28974
§° = 536.64 - 537.82 -1.18 69STU/WES AS® = _ 562:57
AS” = —723.42 AG® = 191.45
AfG° = 250.71 InK; = ~-77.23
Ink; = ~101.13 )
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TABLE 11. Aromatic CH-02 (380) — Continued TabLE 11. Aromatic CH-02 (80) — Continued
1,3-Dimethylnaphthalene CiHpp 1,5-Dimethylnaphthalene (Continued) CizHy2
(2x C-(H)x(C)) + (2 X Cg~(C)(Cs)2) + (2 % Cor~(Car)(Cr)2) + (2x C~(H)3(C)) + (2% Cs~C)(Cp)2) + (2 X Cor—(Crr)(Cr)2) +
(2 X naphthalene 2 sub)+ (6 X Cs~(H)(Cg)2), 0 = 9 (2 x naphthalene 2 sub) + (6 X Cg~(H)(Cg)2), ¢ = 9
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Liquid phase
AdH° = 81.80 85.82 -4.02 69STU/WES AH® = 23.72
G = 185.10 185.58 —-0.48 69STU/WES C = 248.28
S° = 409.45 409.01 0.44 69STU/WES S§° = 289.74
AS° = —-443.29 AgS° = -562.57
AG® = 217.99 AG® = 191.45
InK; = -87.94 InK; = -77.23

Liquid phase

AH® = 23.72 1,6-Dimethylnaphthalene CpaHpz
G = 248.28 (2% C~(H)3(C)) + (2 x Cg~(C)(Cs)2) + (2 X Car~(Cgr)(C)2) +
§° = 289.74 (2 x naphthalene 2 sub) + (6 x Cg~(H)(Cg)2), o = 9
AS° = —562.57 .
AG° = 191.45 Literature — Calculated = Residual Reference
InK; = -77.23
Gas phase
AH® = 82.51 85.82 -3.31 69STU/WES
1,4-Dimethylnaphthalene Ci2Hy2 Cy = 185.10 185.58 -0.48 69STU/WES
(2 x C~(H)3(C)) + (2 X Ceg~(C)(Cs)2) + (2 X Car—(Czr)(Cz)2) + §° = 409.45 409.01 0.44 69STU/WES
(2 x naphthalene 2 sub) + (6 x Cg~(H)(Cs)2), o = 18 AS® = —443.29
AG® = 217.99
Literature — Calculated = Residual Reference InK; = —87.94
Gas phase Liquid phase
AH® = 82.51 85.82 ~3.31 69STU/WES AH® = 23.72
C = 184.85 185.58 -0.73 69STU/WES Cy = 248.28
§° = 401.08 403.25 -217 69STU/WES $° = 289.74
AS°® = -449.06 AS° = -562.57
AG® = 219.71 AG® = 191.45
InK; = - 88.63 InK; = ~77.23
Liquid phase
AH® = 23.72 1,7-Dimethylnaphthalene C2Hj2
G = 248.28 (2% C~(H)3(C)) + (2 X Co—(C)(Cp)2) + (2 X Car(Cer)(Cr)2) +
§° = 289.74 (2 x naphthalene 2 sub) + (6 X Cg~(H}(Cz)2), ¢ = 9
AS° = —562.57
AG® = 191.45 Literature — Calculated = Residual Reference
Ink; = -77.23
Gas phase
AH® = 81.80 85.82 —4.02 69STU/WES
1,5-Dimethyinaphthalene CiHys Cs = 185.10 185.58 —0.48 69STU/WES
(2x C~(H)3(C)) + (2 X Ca~(C)(Cs)2) + (2 X Car—(Crr)(Cs)2) + §° = 409.45 409.01 0.44 69STU/WES
(2 x naphthalene 2 sub) + (6 X Ce—(H)(Cg)2), ¢ = 9 AS® = —443.29
AG® = 217.99
Literature — Calculated = Residual Reference InK; = —87.94
Gas phase Liquid phase
AH® = 81.80 85.82 —4.02 69STU/WES AH® = 23.72
Cy = 184.85 185.58 -0.73 69STU/WES C = 248.28
S° = 401.08 409.01 -17.93 69STU/WES §° = 289.74
AS°® = —443.29 AS°® = —-562.57
AG° = 217.99 AG® = 191.45
InK; = —87.94 InK; = -77.23
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TasLE 11. Aromatic CH-02 (80) — Continued

TasLE 11. Aromatic CH-02 (80) ~ Continued

1,8-Dimethylnaphthalene CiHjy 2,6-Dimethylnaphthalene Ci:Hp2
(2% C-(H):(C)) + (2% Co(C)(Ca)2) + (2 % Car—(Car)(Ca)2) + (2% C~(H)3(C)) + (2% Co~(C)(Cr)2) + (2 X Cor(Car)(Ca)2) +
(2 x naphthalene 2 sub) + (6 x Ca—~(H)(Cs)2) (2 x naphthalene 2 sub) +(6 x Cs—~(H)(Cg)2), ¢ = 9
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH® = 108.66 85.82 22.84 T4AMAN AdH° = 82.51 85.82 -331 69STU/WES
G = 185.58 Cp = 187.07 185.58 1.49 69STU/WES
S° = 408.69 409.01 -0.32 69STU/WES
AS° = —443.29
Liquid phase AG° = 217.99
AH® = 41.76 23.72 18.04 T4AMAN InK; = —87.94
C = 248.28
S° = 289.74
AS° = -562.57 Liquid phase
AG® = 191.45 AH° = 23.72
InK; = -71.23 Cp = 248.28
S° = 289.74
AS° = —562.57
Solid phase AG® = 191.45
AH® = 26.10 1.70 24.40 74AMAN InK; = -77.23
= 242.80 213.76 29.04 77FIN/MES
S° = 224.72 226.88 -2.16 7TFIN/MES
AS° = —625.43 Solid phase
AG® = 188.17 AdH® = -5.73 1.70 —-7.43 73G0O02
InK; = -7591 C = 203.55 213.76 —10.21 77FIN/MES
S° = 227.86 226.88 0.98 7T7FIN/MES
AS° = —-625.43
AG® = 188.17
2,3-Dimethyinaphthalene CiHpz InK; = -75.91
(2% C-(H)3(C)) + (2 X Cg~«C)(Cs)2) + (2 X Car~(Cpr)(Cs)2) +
(2 x naphthalene 2 sub)+ (6 X Cg~(H)(Cp)2), 0 = 18
2,7-Dimethyinaphthalene Cy;:H,;

Literaturc — Calculated = Residual Reference
Gas phase
AdI® = 83.55 85.82 —2.27 69STU/WES
G = 185.81 185.58 0.23 69STU/WES
§° = 410.95 403.25 7.70 69STU/WES
AS° = —449.06
AG" = 219.71
InK¢ = -~ 88.63
Liquid phase
AH® = 23.712
C = 248.28
§° = 289.74
AS° = —562.57
AG° = 191.45
InK; = -7123
Solid phase
AH® = -2.34 1.70 —4.04 73G002
G = 213.76
§° = 226.88
AS°® = —625.43
AG® = 188.17
InK; = -7591

(2% C-(I1)3(C)) + (2 x Cs~(C)(Cr)2) + (2 x Crr—(Crr)(Cr)2) +
(2xnaphthalene 2 sub)+ (6 X Cg~(H)(Cg)2), ¢ = 18

Literature — Calculated = Residual Reference
Gas phase
AH® = 82.51 85.82 -331 69STU/WES
Cp = 187.07 185.58 149 69STU/WES
§° = 408.69 403.25 5.44 69STU/WES
AS° = —449.06
AG® = 219.71
Inke = —88.63
Liguid phase
A = 23.72
C = 24828
§° = 289.74
AS® = ~562.57
AG® = 191.45
InK; = -7123
Solid phase
AH® = —5.44 1.70 -7.14 73G0O02
C, = 204.39 213.76 -9.37 77FIN/MES
§° = 228.57 226.88 1.69 77FIN/MES
A = ~025.43
AG® = 188.17
InK¢ = -7591
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TABLE 11. Aromatic CH-02 (80) ~ Continued

TABLE 11. Aromatic CH-02 (80) — Continued

2-Ethyl-3-methylnaphthalene
(2% C~(H)3(C)) + (1 X CH{H)2(C)(Cp)) + (2 X Co~(C){(Ce)2) +
(2 X Cor~(Cgr)(Cs)2) + (2 X naphthalene 2 sub)+
(6xCg—(H)(Cg)2), o = 9

CixHyq

2-Ethyl-7-methylnaphthalene
(2% C-(H)5(C)) + (1 X C-(H)2(C)(Cp)) + (2% Cs~(C)(Cr)2) +
(2 Cgr—(Car)(Cs)2) + (2 X naphthalene 2 sub) +
(6% Cg~(H)(Cg)2), 0 = 9

Ci3Hyy

Literature ~ Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH® = 65.77 64.48 1.29 69STU/WES AH° = 61.30 64.48 -3.18 69STU/WES
C = 210.46 211.19 -0.73 69STU/WES C, = 211711 211.19 0.52 69STU/WES
§° = 457.44 451.60 5.84 69STU/WES $° = 455.18 451.60 3.58 69STU/WES
AS® = -537.02 AS® = —-537.02 .
AG® = 224.59 AG® = 224.59
InK; = —90.60 InK; = —-90.60
Liquid phase Liquid phase
AH® = -1.09 AH® = -1.09
Cy = 271.18 C = 271.18
$° = 337.14 §° = 337.14
AS° = —651.48 AS° = —651.48
AG® = 193.15 AG® = 193.15
InK; = -77.91 InK; = -77.91
2-Ethyl-6-methylnaphthalene CisHyy Tetraphenylethylene CaHyo
(2% C(H)1(C)) + (1 X C{H)(C)(C)) + (2% Ce~(C)(Ce)2) + (2% Ca~(Ce)2) + (4% Ca=(Ca)(Ca)2) + (20X Ca~(H)(Cs)z2)
(2% Cer~(Crr)(Ce)2) + (2 X naphthalene 2 sub) +
(6xCeg~(H)(Cg)2), ¢ = 9 Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
AH° = 438.64
Gas phasc
AH® = 61.30 64.48 -3.18 69STU/WES
G = 21171 211.19 0.52 69STU/WES Liquid phase
e = 455.18 451.60 3.58 69STU/WES AH® = 301.34
AS° = —537.02 Cp - 541.56
AG® = 224.59
inK; = -90.60
Solid phase
AdT° -~ 311.50 311.50 0.00 50CO0O/HOI
Liquid phase Cy = 387.60 387.60 0.00 31SMI/AND
AH® = -1.09
C = 271.18
§° = 337.14
AS° = —651.48 Anthracene CiHjo
AG® = 193.15 (4x Cnr(CBF)(CB)z) +(10x CB—(H)(CB)z)
InK; = -7791
Literature — Calculated = Residual Reference
Solid phase
A = —20.40 Gas phase
C, = 263.14 AH® = 230.96 213.50 12.46 64KEL/RIC
S° = 253.78 Cy = 136.10
AS°® = —~734.84
AG® = 198.69
InKy = —80.15 Liquid phase .
AH° = 158.57 144.92 13.65 70GOU/GIR
G = 264.88
S° = 266.54
AS° = —466.67
AG® = 284.06
InKr = -114.59
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TasLE 11. Aromatic CH-02 (80) — Continued TaBLE 11. Aromatic CH-02 (80) — Continued
Anthracene (Continued) CieHyo Triphenylene CisHy,
(4 X Car—(CrrX(Ca)z2) + (10 x Co~(H)(Ca)2) (6 X Car—(Ca)(Car)2) + (12 X Ca—(H)(Ca)z2)
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
. Gas phase
Solid phase ° =
AH® = 129.20 121.70 7.50 66COL/PIL AH® = 269.80 261.72 808 SSHOY/PEP
G = 210.50 210.50 0.00 70GOU/GIR
§° = 207.15 203.50 3.65 70GOU/GIR L.
AS® = 52971 quutd phase
AG® = 279.63 AH® = 176.52 166.92 9.60 TIWON/WES
InK; = ~112.80
Solid phase
AH® = 151.80 150.36 1.44 78GOO
Naphthacene CisHyz
C, = 259.20 276.1 -16.
(6% Car~(Car)(Ca)2) + (12X Co~(H)(Ca)2) $C es WM 0% TIWONWES
, _ Rec : As® = 601.75
Literature ~ Calculated = Residual Reference AG® = 129.77
-InK; = —133.03
Gas phase
° = 283.50 286.32 -2.82 67TWAK/INO
AJé“ = 163.32 Chrysene CiH,s
P (2 X CBF‘(CBF)(CB)z) + (4 X CBF—(CB)(CBF)Z) + ( 12x CB—(H)(CB)z)
Literature — Calculated = Residual Reference
Liquid phase
AH® = 192.90
G = 329.28 Gas phase
S§° = 313.20 AH° = 276.30 269.92 6.38 80KRU
AS° = —-573.55
AG®° = 363.90
InKe = —146.80 Liquid phase
AH® = 175.58
Solid phase
AH® = 158.78 162.96 ~4.18 5IMAG/HAR Solid phase
G = 23656 255.36 -18.80 80WON/WES AH® = 14530 154.56 -9.26 5IMAG/HAR
§° = 215.39 237.00 —21.61 80WON/WES s = 269.24
AS” = —649.75 5S¢ = 269.00
AG® = 356.68 AS° = -617.75
Ink; = —143.88 AG® = 338.74
Ink; = —136.65
Phenanthrene CiHjo Pyrene CiHjo
(2% Cor~(Car)(Cp)z2) + (2 X Car~(Ca)(Car)2} + (10X Ce~(H)(Cs)2) (2% Cor~(Car)3) + (4 X Car—(Car)(Cg)2) + (10X Cs—(H)(Cs)2)
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH° = 209.10 21030 -120 S9AIH AH° = 225.68 225.68 0.00 80SMI/STE
Liquid phase Liquid phase
AH° = 13266 136.26 -3.60 7TFIN/MES AH® = 14313 14312 0.01 7IWON/WES
Solid phase Solid phase
AH = 11620 117.50 -130 66COL/PIL AH° = 12548 125.58 -0.10 80SMI/STE
G = 22062 21744 3.18 7TFIN/MES Ce= 22765 226.50 115 TIWON/WES
§° = 215.06 219.50 —4.44 TIFIN/MES 5° = 224.89 217.50 7.39 71WON/WES
AS°® = —-513.71 AS° = —527.20
AG® = 270.66 AG® = 282.76
InK; = —109.18 Ink; = -114.06
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TaBLE 11. Aromatic CH-02 (80) — Continued

TABLE 11. Aromatic CH-02 (80) — Continued

1,2-Benzanthracene CisHi2
(4 X Cm.—(CBF)(CB)z) + (2 X CB[-—(CB)(CBF)z) + (12 x CB—(H)(CB)Z)

Perylene (Continued) CaHyz
(2 X Car~(Car)3) + (4 X Car—(Cs)(Csr)2) + (2 X Car~(Crr)(Ca)2) +
(12x Cs~(H)(Cs)2)

Literature — Calculated = Residual Reference
Litcrature — Calculated = Residual Reference
Gas phase
AH® = 294.14 278.12 16.02 80KRU Liquid phase
AH® = 173.78
Liquid phase
AH° = 170.83 184.24 —-1341 5IMAG/HAR Solid phase
AH® = 182.67 158.44 24.23 67WES/WON
C = 274.93 285.24 -10.31 80WON/WES
Solid phase §° = 264.55 283.00 —18.45 S80WON/WES
AdH° = 158.76 AS® = ~615.23
C: = 262.30 AG® = 341.87
§° = 253.00 InK¢ = -137.91
AS° = -633.75
AG° = 347.71
InK¢ = —140.26
Cor C“le
{6 X Car—(Csr)3) + (6 X Cor—(Car)(Cs)z) + (12 X Co~(H)(Cs)2)
Fluoranthene CiHio Literature — Calculated = Residual Reference
(1 X Car~(Car)3) + (1 X Car~(Car)(Cg)2) + (4 X Car~(Cp)(Car)2) +
(10x Cg—~(H)(Cg)2) + (1 X fluoranthene rsc)
Gas phase
Literature — Calculated = Residual Reference AH® = 307.86
Gas phase Liquid phase
AH® = 289.00 289.00 0.00 72MOR2 AH® = 187.50
Liquid phase Solid phase
AH® = 205.00 205.00 0.00 TIWON/WES AH® = 174.60
C, = 313.76 303.36 10.40 80WON/WES
§° = 280.87 279.00 1.87 80WON/WES
Solid phase AS° = -642.19
AH® = 189.00 189.00 0.00 67WES/WON AGe = 366.07
G = 230.25 230.25 0.00 71WON/WES InK; = —147.67
§° = 230.58 230.58 0.00 71IWON/WES
AS° = -514.11
AG® = 342.28
InK; = -138.07
Perylene CaoHy2

(2 X CBF(CBF)Q + (4 X CBF‘(CB) (Cm:)z) + (2 X CB}—(CBF)(CB)z) +
(12 ¥ Ca—(HMC5).)

BT\ EINTBIZ)

Literature — Calculated = Residual Reference

Gas phase

AH° = 271.10
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TABLE 12. Cyclic CH-01 (40) TABLE 12. Cyclic CH-01 (40) — Continued
Cyclopropane ) C;H¢ Cyclohexane CHy,
(3% C~(H)»(C)2) + (1 X Cyclopropane 1sc), ¢ = 6 (6 X C-(H)2(C)2) + (1 x Cyclohexane rsc (unsub)), o = 6
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas Phase Gas Phase
AH® — 53.26 53.26 0.00 49KNO/ROS AH® = ~123.10 —123.10 0.00 4708B/GIN
C = 55.94 55.94 0.00 69STU/WES Cy = 106.27 106.27 0.00 69STU/WES
§° = 237.44 237.44 0.00 69STU/WES §° = 298.24 298.24 0.00 69STU/WES
AS°® = ~171.49 AS° = —519.62
AG® — 104.39 AGe = 31.83
InK; = ~-42.11 InK; = —-12.84
Liquid Phase Liquid Phase
AH® = 34.39 AH° = -156.15 —156.15 0.00 69GO0O/SMI
Co = 62.73 C; = 15631 156.31 0.00 43RUE/HUF
’ §°= 20435 20435 0.00 43RUE/HUF
AS° = -613.52
: AG® = 26.77
Cyclobutane CH; InK; = -10.80
(4 x C~(H)(C),) + (1 X Cyclobutane rsc), ¢ = 8
Literature — Calculated = Residual Reference Cycloheptane CHy,
(7% C~(H)2(C)z) + (1 x Cycloheptane rsc), ¢ = 2
Gas Phase
AH® = 28.37 28.37 0.00 S0COO0/KAR Literature — Calculated = Residual Reference
G = 72.22 72.22 0.00 69STU/WES Gas Phase
S° = 265.39 265.39 0.00 69STU/WES
AS® = ~279.85 AH° = -118.07 ~118.07 0.00 56FIN/SCO
AG® = 111.81 C; = 123.09 123.09 0.00 69STU/WES
InK; = —45.10 S° = 34233 342.33 0.00 69STU/WES
AS° = —-611.85
AG®° = 64.35
Ink; = —25.96
Cyclopentane CsHyo
(5 x C(H)2(C)2) + (1 X Cyclopentane rsc (unsub)), o = 10 Liquid Phase
Literature — Calculated = Residual Reference Al’él; : - iggg; - igg% g&g ngIKANN/SggO
§° = 242.55 242.55 0.00 56FIN/SCO
°= -711.
Gas Phase AAg" - 75; 22
AH® = —76.40 -7640 0.00 59MCC/PEN InkK, = _ 22' 1
Cy = 83.01 83.01 0.00 69STU/WES f :
S = 292.88 292.88 0.00 69STU/WES
AS® = —388.68 Cyclooctane CsHy¢
AG® = 39.48 (8 X C-(H)2(C)2) + (1 x Cyclooctane rsc), o = 8§
InkK; = -15.93
Literature — Calculated = Residual Reference
Liquid Phase Gas Phase
AH° = —-105.81 —105.81 0.00 46JOH/PRO AH® =  —124.39 ~124.39 0.00 S56FIN/SCO
Cs= 12878 128.78 0.00 46DOU/HUF2 Co= 13995 139.95 0.00 69STU/WES
§° = 204.14 204.14 0.00 46DOUHUF2 S = 366.77 366.77 0.00 69STU/WES
AL = —477.41 ASe — —723.72
AG® = 36.53 AG® = 91.39
InK; = —14.74 Ink; = - —36.86
Liquid Phase
AH® = ~167.74 —167.74 0.00 52KAA/COO
Cy = 215.48 215.48 0.00 56FIN/SCO
§° = 262.00 262.00 0.00 S6FIN/SCO
AS® = —828.49
AG® = 79.27
InK; = -31.98
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TABLE 12. Cyclic CH-01 (40) — Continued
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TaBLE 12. Cyclic CH-01 (40) — Continued

Cyclononane CsHjs Cyclotridecane (Continued) CsHa
(9 X C-(H)2(C)2) + (1 X Cyclononane rsc) (13 x C-(H)2(C)2) + (1 x Cyclotridecane rsc)
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas Phase Liquid Phase
AH® = ~—132.76 -132.76 0.00 57KAM AH® = —309.66 —309.66 0.00 60COO/KAM
Liquid Phase
AH® = ~—181.17 -181.17 0.00 52KAA/COO Cyclotetradecane CyHzs
(14 X C-(H)2(C)2) + (1 x Cyclotetradecane rsc)
Literature — Calculated = Residual Reference
Cyclodecane CioHzo
(10 x C~(H)2(C)2) + (1 X Cyclodecane rsc)
Gas Phase
Literature — Calculated = Residual Reference AH® = —23945 —239.45 0.00 57KAM
Gas Phase Solid Phase
AH° = —15431 —-154.31 0.00 57KAM AH® = -374.26 —374.26 0.00 60COO/KAM
Liquid Phase
AH° = —-206.69 -206.69 0.00 60COO/KAM Cyclopentadecane ‘ CisHao
(15X C-(H)2(C),) + (1 x Cyclopentadecane rsc)
Cycloundecane CuHz, Literature — Calculated = Residual Reference
(11 x C-(H)»(C)2) + (1 x Cycloundecane rsc)
Literature — Calculated = Residual Reference Gas Phase
AH® = —301.42 -301.42 0.00 57KAM
Gas Phase
AH° =  —179.37 -179.37 0.00 57KAM Solid Phase
AH° = —376.06 —376.06 0.00 60COO/KAM
Liquid Phase
AH® = ~235.48 -235.48 0.00 60COO/KAM Cyclohexadecane CyHs;
(16 x C-(H)2(C)2) + (1 x Cyclohexadecane rsc)
Cyclododecane C2Hy, Literature — Calculated = Residual Reference
(12 x C-(H)2(C)2) + (1 X Cyclododecane rsc)
Literature — Calculated = Residual Reference Gas Phase
AH° = —321.67 —321.67 0.00 57KAM
Gas Phase
AH® = —=230.25 ~230.25 0.00 57KAM Solid Phase
AH® = —403.42 —403.42 0.00 60COO/KAM
Solid Phase
AH° =  —306.65 —-306.65 0.00 60COO/KAM Cycloheptadecane CiH3,
(17 % C-(H)2(C)2) + (1 x Cycloheptadecane rsc)
Cyclotridecane C3Hy6 Literature — Calculated = Residual Reference
(13 x C-(H)z(C)z2) + (1 x Cyclotridecane rsc)
Literature — Calculated = Residual Reference Gas Phase
AH® = —364.30 —364.30 0.00 57KAM
Gas Phase
AH°® =  —246.35 —246.35 0.00 57KAM Solid Phase
AH® = —430.41 —430.41 0.00 60COO/KAM
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TasBLE 12. Cyclic CH-01 (40) — Continued TaBLE 12. Cyclic CH-01 (40) — Continued
Cyclopropene C;H, Cyclohexene (Continued) CeHyo
(2% Co~(H)(C)) + (1 X C~(H)x(Ca)z) + (1 x Cyclopropene rsc) (2% C-(H)(C)2) + (2 X C-(H)2(C)(Co)) + (2 X Cr(H)(O)) +
{1 x Cyclohexene rsc), o = 2
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas Phase
AH® = 276.98 276.98 0.00 62WIL/BAR Liquid Phase
AHC = -38.20 —38.78 0.58 69GOO/SMI
C = 148.36 148.36 0.00 7THAYSUG2
S° = 214.60 214.60 0.00 TTHAI/SUG2
Cyclobutene CsHs AS° = —472.69
(2% C(H)(C)) + (2 x C-(H)ACYCa)) + AG® = 102.15
(1x Cyclobutene rsc), o = 2 InK; = —41.21
Literature — Calculated = Residual Reference
Cycloheptene C/Hy;
(3% C~(H)2(C)2) + (2 CH(H)(C)Ca)) + (2 X Co~(H)(C)) +
Gas Phase (1 x Cycloheptene rsc)
AH® = 156.69 156.69 0.00 68WIB/FEN
Cy = 67.07 67.07 0.00 69STU/WES Literature — Calculated = Residual Reference
§° = 263.51 263.51 0.00 69STU/WES
AS°® = -151.17
AG®° = 201.76 Gas Phase
InK; = -81.39 AdH° = -9.20 -9.20 0.00 39CON/KIS
Cyclopentene CsHs Cyclooctene CaHyo
(1% C{H)(C)) + (2% C(H)(C)) + (2% CHH)(C)(Ca)) + (4 X C~(H)2(C)) + (2 X C~(H)(C)(Ca)) + (2 X C(H)(O)) +
(1 % Cyclopentene rsc (unsub)), ¢ = 2 (1% Cyclooctene rsc)
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas Phase Gas Phase
AH° = 34.43 34.43 0.00 S0FOR/CAM AH® = —-26.99 —26.99 0.00 39CON/KIS
C = 75.10 75.10 0.00 69STU/WES
S§° = 289.66 289.66 0.00 69STU/WES
AS° = -261.33 Liquid Phase
AG° - 112.34 AH° = —74.02 —74.02 0.00 TIROG/MCL
InK; = —45.32
1,3-Cyclopentadiene CsHg
Liquid Phasc (2% Cq (HYO)) 1 (1% C(H)(Ca)z) + (2 % Ca(H)(Ca)) +
AHC = 6.36 6.36 0.00 37DOL/GRE (1x1,3-Cyclopentadiene rsc)
C = 122.38 122.38 0.00 48HUF/EAT
§° = 201.25 201.25 0.00 48HUF/EAT Literature — Calculated = Residual Reference
AS° = —349.73
AG® = 110.63
InK; = —44.63 Gas Phase
AH® = 13435 134.35 0.00 36KIS/RUE2
Cyclohexene CeH)yo
(2% C-(H)2(C)2) + (2 X C-(H)>(C)(Ca)) + (2% C~H)(O)) + Liquid Phase
(1 x Cyclohexene rsc), ¢ = 2 AdH® = 105.98 105.98 0.00 6SHUL/REI
Literature — Calculated = Residual Reference
1,3-Cyclohexadiene CH,
(2% C-(H)2(C)(Ca)) + (2% Ca~(H)(C)) + (2 X Co~(H)(Ca)) +
Gas Phase (1 x1,3-Cyclohexadiene rsc)
AH® = ~4.73 -4.77 0.04 50FOR/CAM
G = 105.02 105.02 0.00 69STU/WES Literature — Calcuiated = Residual Reference
$° = 310.75 310.75 0.00 69STU/WES
A" = —376.55
AG® = 107.50 Gas Phase
InK¢ = —43.36 AdH° = 104.58 104.58 0.00 89STE/CHI
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TaBLE 12. Cyclic CH-01 (40) — Continued

1,3-Cyclohexadiene (Continued) CeHg 1,3,5-Cycloheptatriene CH;
(2x C-(H)2(C)(Cy)) + (2 X Co~(H)(C)) + (2 X C~(H)(Ca)) + (1x CAH)x(Ca)2) + (2 X Co~(H)(C)) + (4 X C~(H)(Cq)) +
(1x1,3-Cyclohexadiene rsc) (1x1,3,5-Cycloheptatriene rsc), ¢ = 2
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Liquid Phase Gas Phase
AHCe ="' T141 71.41 0.00 89STE/CHI AH® = 183.68 183.68 0.00 39CON/KIS
C = 144.56 144.56 0.00 76GEI/WOL Cy = 117.78 117.78 0.00 69STU/WES
§° = 197.28 197.28 0.00 T6GEI/WOL §° = 315.64 315.64 0.00 69STU/WES
AS® = —359.44 AS° = —246.83
AG® = 178.58 AG® = 257.27
InkK; = —-72.04 InK; = -103.78
1,3-Cycloheptadiene C;H,o Liquid Phase
(1 X C=(H)2(C)2) + (2 x C~(H)2(C)(Ca)) + (2 X Co~(H)(C)) + AH° = 144,98 144.98 0.00 S6FIN/SCO
(2% Ca~(H)(Cy))+ (1 x 1,3-Cycloheptadiene rsc) Cp = 162.76 162.76 0.00 S6FIN/SCO
§° = 214.64 214.64 0.00 S6FIN/SCO
Literature — Calculated = Residual Reference AS° = —347.82
AG® = 248.68
InK; = -~100.32
Gas Phase
AHC = 94.35 94.35 0.00 39CON/KIS
Cyclooctatetraene CsHg
(8 X Ca~(H)(Cq)) + (1 X Cyclooctatetraene rsc), o = 4
1,4-Cyclohexadiene CeHs
(4% Ce~(H)(C)) + (2% C—(H)2(Ca)2) + Literature — Calculated = Residual Reference
(1x1,4-Cyclohexadiene rsc)
Literature — Calculated = Residual Reference Gas Phase
AH® = 297.61 297.61 0.00 49SCO/GRO
G = 122.01 122.01 0.00 69STU/WES
Gas Phase ‘ S° = 326.77 326.77 0.00 69STU/WES
AH® = 104.75 104.75 0.00 89STE/CHI AS® = ~241.43
AG® = 369.59
Ink; = -~ 149.09
Liquid Phase
Ad® = 69.70 69.70 0.00 89STE/CHI
Cy = 145.94 145.94 0.00 76GEI/WOL Liguid Phase
§° = 189.37 189.37 0.00 T6GEI/WOL AH® = 254.51 254.51 0.00 S0PRO/JOH
AS°® = -367.35 Cp = 185.18 185.18 0.00 49SCO/GRO
AG° = 179.23 §° = 220.29 220.29 0.00 49SCO/GRO
InkK; = -72.30 AS°® = ~347.91
AG® = 358.24
InK; = -144.51
1,5-Cyclooctadiene CsHj2
4 x Ca~(H)(C)) + (4 x C-(H:(C)(Ca)) +
(1x1,5-Cyclooctadiene rsc) Spiropentane CsHs
(4% C~(H)2(C)2) + (1 X C~(C)4) + (1 X Spiropentane rsc), o = 4
Literature — Calculated = Residual Reference
Literature — Calculated = Residuat Reference
Gas Phase
AH® = 101.10 101.10 0.00 76KOZ/TIM Gas Phase
; AH° = 185.18 185.18 0.00 S0SCO/FIN2
G = 88.12 88.12 0.00 69STU/WES
Liquid Phase S° = 28221 282.21 0.00 69STU/WES
AH° = 57.70 57.70 0.00 76KOZ/TIM AS° = —26R.77
C = 208.11 208.11 0.00 75LEB/TSV AG° = 26531
§° = 264.35 264.35 0.00 75LEB/TSV Ik = -107.03
AS® = -565.00
AG® = 226.15
InK; = -91.23
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TabLE 12. Cyclic CH-01 (40) — Continued

TaBLE 12. Cyclic CH-01 (40) — Continued

Spiropentane (Continued) CsHg
(4% C—(H)2(C)2) + (1 X C~(C)a4) + (1 X Spiropentane rsc), o = 4

Literature — Calculated = Residual Reference
Liquid Phase
AH® = 157.65 157.65 0.00 S5FRA/PRO
C = 134.52 134.52 0.00 50SCO/FIN2
§° = 193.68 193.68 0.00 S0SCO/FIN2
AS® = -357.30
AG® = 264.18
InK; = —106.57
Methylenecyclobutsne Cs“;
(3% C—(H)2(C)2) + (1 X Ca~(H)2) + (1 X C~H(C)2) +
(1 x Cyclobutane rsc)
Literature — Caiculated = Residual Reference
Gas Phase
AH® = 121.55 119.46 2.09 74GOO/MOO
C = 85.81
Liquid Phase
AH® = 93.85 90.36 3.49 74G00/MOO
C = 131.13 132.17 -1.04 81FIN/MES
§° = 210.20 204.98 5.22 81FIN/MES
AS® = —346.00
AG® = 193.52
InK; = -78.07
Methylcyclobutane CsHyo

(1 x C-(H)3(0)) + (3 X C(H)2(C)z) + (1 X C-(H)(C)3) +
{1 x Cyclobutane rsc)+ (1 X—-CHj corr (tertiary))

Litcraturc — Calculatcd = Residual Reference
Gas Phase
AH® = 3.31
G = 95.14
Liquid Phase
AH® = —44.48 —-25.11 —-19.37 S50HUM/SP1
C = 138.44
§° = 208.03
AS® = —473.52
AG® = 116.07
InK¢ = ~46.82
Ethylcyclobutane CeH 2

(1x C~(H)3(C)) + (4 x C-(H)2(C)2) + (1 x CH)(C)3) +
(1 x Cyclobutane rsc)

Literature — Calculated = Residual Reference
Gas Phase
AH® = -26.32 ~15.06 -11.26 74GOO/MO0O
C = 118.03

Ethylcyclobutane (Continued) CeHya
(1xC-(H)5(C)) + (4 x C-(H)2C)2) + (1 x CH(H)(C)3) +
(1 % Cyclobutane rsc)
Literature — Calculated = Residual Reference
Liquid Phase
AH® = ~58.95 —48.66 -10.29 74GOO/MOO
Cy = 168.86
§° = 240.41
AS° = —5717.46
AG® = 123.51
InK¢ = -49.82
Methylcyclopentane CeHy;
(1% C=(H)5(C)) + (4 X C-(H)(C)2) + (1 x C~(H)(C)a) +
(1x~CHj3 corr (tertiary))+
(1 x Cyclopentane (sub) rsc), ¢ = 3
Literature ~ Caiculated = Residual Reference
Gas Phase
AH® = —106.03 —108.66 2.63 470SB/GIN
Cy = 109.79 109.50 0.29 69STU/WES
S° = 339.91 339.62 029 69STU/WES
AS° = —478.25
AG® = 3393
InK; = -13.69
Liquid Phase
AH®° = —137.74 —133.89 -3.85 69GOO/SMI
Cy = 158.70 156.22 248 46DOU/HUF2
S° = 247.78 245.58 220 46DOU/HUF2
AS° = -572.29
AG° = 36.74
InK; = -14.82
Methylenecyclopentane CeHyo
(1% Co~(H)z) + (2 X C~(H)a(C)o) + (2 X C~(H)(C)(Ca)) +
(1 X Cq(C)2) + (1 X Cyclopentane (sub) rsc)
Literature — Calculated = Residual Reference
Gas Phase
AH® = 12.01 6.99 5.02 75YUR/KAB
G, = 95.65
Liquid Phase
AH® = ~-20.08 —-18.42 ~1.66 61LAB/ROS
Cp = 147.69
§° = 241.11
AS® = —446.18
AG® = 114.61
InK¢ = —-46.23

J. Phys. Chem. Ref. Data, Vol. 22, No. 4, 1993



892 E. S. DOMALSKI AND E. D. HEARING

TaBLE 12. Cyclic CH-01 (40) — Continued

TaBLE 12. Cyclic CH-01 (40) — Continued

1,1-Dimethylcyclopentane CH,4 trans -1,2-Dimethylcyclopentane (Continued) CoHy
(2X C~(H)2(0)) + (4 x C~(H)2(C)2) + (1 X C~H(C)a) + (2% C-(H)5(C)) + (3 X C-(H)z(C)2) + (2 X CH)(C)s) +
(2% —CHj corr (quaternary))+ (2x—CH3 corr (tertiary)) +
(1x Cyclopentane (sub) rsc), ¢ = 18 (1 x Cyclopentane (sub) rsc), o = 18
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas Phase - Liquid Phase
AH° = —138.24 -13741 -0.83 86TRC AH® = -171.21 —162.72 —8.49 49JOH/PRO
C = 133.30 131.68 1.62 69STU/WES Cy = 187.40 183.66 3.74 53GRO/OLI
S§° = 359.28 356.15 3.13 69STU/WES §° = 269.90 272.61 -27 53GRO/OLI
AS° = —598.03 AS° = —-681.57
AG® = 40.89 AG” = 40.49
InK; = ~16.50 InK; = -16.33
Liquid Phase trans -1,3-Dimethylcyclopentane CyHy4
AH® = -172.05 —165.34 -6.71 49JOH/PRO (2% C-(H)3(C)) + (3 X C-(H)2(C)2) + 2 x CH(H)(C)3) +
Cy = 187.36 181.56 5.80 53GRO/OLI (2x—CH; corr (tertiary)) +
§° = 265.01 254.12 10.89 53GRO/OLI (1 x Cyclopentane (sub) rsc), o — 18
AS® = —700.06
AG® = 43.38 Literature — Calculated = Residual Reference
InK; = -17.50
Gas Phase
cis-1,2-Dimethylcyclopentane C;Hy4 AH® = —133.55 -133.72 0.17 86TRC
(2x CHH)3(C)) + (3 X C~(H)2(C)z) + (2 x C-H)(C)3) + Cy = 134.47 132.42 2.05 69STU/WES
(2% —CHj corr (tertiary)) + §° =  366.81 359.28 7.53 69STU/WES
(1x Cyclopentane (sub) rsc), o = 18 AS° = —-594.90
AG° = 43.65
Literature — Calculated = Residual Reference InK; = —-17.61
Gas Phase Liquid Phase
AH® = -129.49 -133.72 423 86TRC AH®° =  —168.07 -162.72 -5.35 49JOH/PRO
Cy = 134.14 13242 1.72 69STU/WES C = 189.32 183.66 5.66 53GRO/OLI
§° = 366.14 359.28 6.86 69STU/WES §° = 271.54 272.61 -1.07 53GRO/OLI
AS°® = —594.90 AS® = —681.57
AG® = 43.65 AG?® = 40.49
InK; = -17.61 InK; = —16.33
Liquid Phase Ethylcyclopentane CH,,
AH® = 16527  —162.72 -2.55 49JOIVFPRO (1 x C~(H)5(C)) + (5 X C~(H)2(C)2) + (1 x C~(H)(C)3) +
G = 188.74 183.66 5.08 53GRO/OLI (1 x Cyclopentane (sub) rsc), ¢ = 3
S° = 269.16 272.61 —345 53GRO/OLI
AS° = -681.57 Literature — Calculated = Residual Reference
AG® = 40.49
InK; = -16.33
Gas Phase
e 12 Dimsthepeopntans cm. M- -uess  -imp 0B TRC
it AR i - = J . —0.04 GISTU/WES
(2x C-(H)3(C)) + (3 C(H)(C)o) + 2 X CHH)(C)3) + o= 3.m 378.78 ~0.46 69STU/WES
(2x~CH3 corr (tertiary)) + AS® = —575.40
(1 x Cyclopentane (sub) rsc), o = 18 AG® = 44.53
Literature — Calculated = Residual Reference InKe = 17.96
Liquid Phase
Gas Phase o _ - -
AH® = -13665  —13372 -2.93 86TRC A‘Ié, — ;gggi igzg _f'gg gg’&%’fgg
. = . X .
G= 1447 14 205 69STU/WES so= 27991 277.96 195  S53GRO/OLI
§° = 366.81 359.28 7.53 69STU/WES AS® = —676.22
AS® = —594.90 AG® = 4417
AG® = 43.65 Ink; = -17.82
InkK; = -17.61
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TABLE 12. Cyclic CH-01 (40) — Continued

TABLE 13. Cyclic CH-02 (48)

Propylcyclopentane CsHye
(1 X C-(H)3(C)) + (6% C(H)2(C)2) + (1% C~H)(C)s) +
(1 x Cyclopentane (sub) rsc), ¢ = 3
Literature — Calculated = Residual Reference
Gas Phase
AH° = —147.74 —147.66 -0.08 470SB/GIN
G = 154.64 155.28 -0.64 69STU/WES
S§° = 417.27 417.94 -0.67 69STU/WES
AS° = —672.55
AG® = 52.86
InK; = —-21.32
Liquid Phase
AH° = —189.07 —183.17 -5.90 46JOH/PRO
Cy = 216.27 217.06 -0.79 65SMES/TOD2
§° = 310.83 310.34 0.49 65SMES/TOD2
AS°® = —-780.15
AG® = 49.43
InK; = -19.94

Butylcyclopentane CoH;s
(1xCAH)3(C)) + (7% C~(H)2(C)2) + (1 X C-(H)(C)3) +
(1 x Cyclopentane (sub) rsc), o = 3
Literature — Calculated = Residual Reference
Gas Phase
AH° = —168.28 ~168.29 0.01 69STU/WES
C, = 177.49 178.17 -0.68 69STU/WES
§° = 456.22 457.10 -0.88 69STU/WES
AS° = —769.70
AG® = 61.20
InK¢ = ~24.69
Liquid Phase
AH® = -208.90
Cy = 245,35 247.48 -2.13 65SMES/TOD2
S° = 343.84 342.72 1.12 65SMES/TOD2
AS° = —884.08
AG® = 54.69
InkK; = —22.06
Pentyicyclopentane CreHze
(1 X C-(H)3(C)) + (8 X C~(H)z(C)) + (1 X C~(HY(C)s) +
(1 x Cyclopentane (sub) rsc), ¢ = 3
Literature — Calculated = Residual Reference
Gas Phase
AH® = —18891 —188.92 0.01 69STU/WES
Cp = 200.37 201.06 -0.69 69STU/WES
S° = 495.18 496.26 -1.08 69STU/WES
AS® = —866.85
AG® = 69.53
InK; = —28.05
Liquid Phase
AH® = —234.63
Cy = 277.90
§° = 375.10
AS° = —988.01
AG® = 59.95
InK; = —24.18
Hexylcyclopentane CuH2
(1% C~(H)3(C)) + (9 X C-(H)2(C)o) + (1 X C~(H)(C)) +
(1 x Cyclopentane (sub) rsc), o = 3
Literature ~ Calculated = Residual Reference
Gas Phase
AH® = —209.49 —209.55 0.06 69STU/WES
Cr = 223.22 223.95 -0.73 69STU/WES
S° = 534.13 535.42 -1.29 69STU/WES
AS° = —964.01
AG® = 71.87
lﬂKf = —31.41
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TaBLE 13. Cyclic CH-02 (48) — Continued

TABLE 13. Cyclic CH-02 (48) — Continued

Hexyicyclopentane (Continued) CyHj; Nonyicyclopentane CiHyg
(1x C~(H)3(C)) + (9 X CHH)x(C)z) + (1 x C-(H)(C)s) + (1x C(H)5(C)) + (12 x C(H)z(C)s) + (1 X CHH)(C)s) +
(1x Cyclopentane (sub) rsc), o = 3 (1x Cyclopentane (sub) rsc), o = 3
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Liquid Phase Gas Phase
AH® = —260.36 AH® = -271.33 —-271.44 0.11 69STU/WES
G = 308.32 G = 291.83 202.62 -0.79 69STU/WES
S° = 407.48 S§° = 650.95 652.90 -1.95 69STU/WES
AS° = ~1091.94 AS® = —1255.46
AG® = 65.20 AG® = 102.87
InK; = —-26.30 InkK; = —41.50
Liquid Phase
Heptylcyclopentane Ci2Hyy AH® = -337.55
(1x CH)3(C)) + (10 x C=(H)2(C)2) + (1 x C~(H)(C)3) + C = 399.58
(1x Cyclopentane (sub) rsc), o = 3 S = 504.62
AS° = —1403.73
Literature — Calculated = Residual Reference AG® = 80.97
InK; = -32.66
Gas Phase
AH® = -230.12 -230.18 0.06 69STU/WES
C = 246.10 246.84 -0.74 69STU/WES Decylcyclopentane CisHao
S° = 573.04 574.58 —-1.54 69STU/WES (1xCH)3(C)) + (13 x C-(H)2(C)2) + (1 X C-(H)(C)3) +
AS° = —1061.16 (1x Cyclopentane (sub) rsc), ¢ = 3
AG® = 86.20
Ink; = -34.77 Literature — Calculated = Residual Reference
Liquid Phase Gas Phase
AH° = —286.09 AH° = ~-29233 -292.07 -0.26 86TRC
Cy = 338.74 Cp = 314.72 315.51 —-0.79 69STU/WES
§° = 439.86 §° = 689.90 692.06 -2.16 69STU/WES
AS° = -1195.87 AS° = —1352.61 :
AG® = 70.46 AG® = 111.21
InK; = —28.42 InK; —- —44.86
Liquid Phase
Octylcyclopentane C3Hze Add® ~ -367.98 -363.28 —4.70 55FRA/PRO2
(1 X C-(H)3(C)) + (11 x C=(H)2(C)2) + (1 x C-(H)(C)3) + C = 430.00
(1x Cyclopentane (sub) rsc), ¢ = 3 §° = 537.00
AS° = —1507.66
Litcraturc — Calculatcd — Rcsidual Rcference AG® = 86.23
InK; = -34.78
Gas Phase
Adl® - —250.71 —250.81 0.10 69STU/WES
G = 268.99 269.73 -0.74 69STU/WES Ethylidenecyclopentane C/Hp
§° = 611.99 613.74 -1.75 69STU/WES
AS° = -1158.31 (1 x C-(H)3(C)) + (1 x Ca~(H)(C)) + (1 X Cg~(C)2) + (4 x C~(H)2(C))
AGe = 94.54 + (1 xCyclopentane (sub) rsc)
InK; = -38.14
Literature — Calculated = Residual Reference
Liquid Phase
AH® = -311.82 Gas Phase
C = 369.16 AH° = -24.77
S° = 472.24 Ch = 123.26
AgS® = —1299.80
AG° = 75.72
InK; = -30.54
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TaBLE 13. Cyclic CH-02 (48) — Continued

TasLE 13. Cyclic CH-02 (48) — Continued

Ethylidenecyclopentane (Continued) C/H;, Bicyclopentyl CioHys
(8 CH(H)z(C)p) +(2X C-(H)(C)s) +
(1 C~(H)3(C)) + (1 X Ce~(H)(C)) + (1 X Ca~(C)2) + (4 X C-(H)(C)2) (2x Cyclopentane (sub) rsc)
+ (1xCyclopentane (sub) rsc)
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas Phase
Liquid Phase AH° = —128.28
AH° = —56.74 —56.73 -0.01 61LAB/ROS C, = 167.54
Cy = 181.17 182.66 -1.49 79FUC/PEA
$° = 268.22
AS° = ~555.39 Liquid Phase
AG® = 108.86 AH® = —179.33 —168.20 ~11.13 76GOO/LEE
InK; = —43.91 = 238.91 239.48 -0.57 76GOO/LEE
$° = 324.56
AsS° = —~907.98
AG*® = 102.51
Ethenylcyclopentane CHy2 InK; = —41.35
(1% Ca~(H)z) + (1 X CHYC)) + (1 X C~-(H)(C)Ca)} +
(4 x C=(H)2(C),) + (1 x Cyclopentane (sub) rsc)
Literature — Calculated = Residual Reference 1-Methylcyclopentene CeHyo
_— - (I X C=(H)a(0)) + (1 X Ca~(C)2) + (1 x Co~(H)(O)) +
(2 C~(H)(C)(Ca)) +(1 X C~(H)(C)z) +
Gas Phase (1 x Cyclopentene (sub) rsc), ¢ = 3
AH® = -1.96
e = 131.30 Literature — Calculated = Rexsidnal Reference
Liquid Phase Gas Phase
AH® = -34.81 -31.55 -3.26 61LAB/ROS AdH® = -3.81 0.12 -3.93 T9FUC/PEA
G = 181.45 Cy = 100.83 99.22 1.61 69STU/WES
S° = 272.87 §° = 326.35 333.07 -6.72 69STU/WES
AS° = —550.74 AS° = ~354.23
AG® = 132.65 AG® = 105.73
InK; = -53.51 InK; = —42.65
Liquid Phase
11-Cyclopentylheneicosane Catls; AH® = —36.44 -34.77 -1.67 69GOO/SMI
(2x C~(H)3(C)) + (22 X C~(H)2(C)2) + (2 x C~-(H)(C)3) + C = 153.10 157.48 -4.38 79FUC/PEA
(1 x Cyclopentane (sub) rsc) S° = 226.14
AS° = —-461.15
Literature — Calculated = Residual Reference AG® = 102.72
InK; = —41.44
Gas Phase
AH® = -521.17
G = 567.33 3-Methylcyclopentene CeHio
(2X Ca(H)(C)) + (1 X C-(H)(C)(Ca)) + (1 X C~(H)2A(C)2) +
(1xCAH)5(Q)) + (1 x C-(H)(C)x(Ca)) +
Liquid Phase (1x—CHj corr (tertiary)) +
AH® = —-648.52 —647.23 -1.29 44KNO/HUF (1x Cyclopentene (sub) rsc), o = 3
G = 761.64
S = |87 83 Literature — Caleulated = Recidual Reference
AS° = —2656.26
AG° = 144.73
InK; = —58.38 Gas Phase
_ - — - AH° = 7.36 9.29 -193 79FUC/PEA
C, = 100.00 109.72 -9.72 69STU/WES
S° = 330.54 328.38 2.16 69STU/WES
AS° = —358.92
AG® = 116.30
InK; = —46.92
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TaBLE 13. Cyclic CH-02 (48) — Continued

TasLE 13. Cyclic CH-02 (48) — Continued

3-Methyicyclopentene (Continued) CeHjo
(2% Ca~(H)(C)) + (1 X C~(H)2(C)(Ca)) + (1 X C~(H)AC)2) +
(1x C~(H)3(C)) + (1 x C(H)(C)=(Ca)) +
(1 % —CH, corr (tertiary)) +
(1 x Cyclopentene (sub) rsc), ¢ = 3
Literature — Calculated = Residual Reference
Liquid Phase
AH® = —23.68 —24.35 0.67 61LAB/ROS
C = 159.69
§° = 224.81
AS® = ~462.48
AG® = 113.54
InK; = —45.80
4-Methyicyclopentene . Cellyp
(2% C-(H)(C)) + (2 C-(H)2(C)(Ca)) + (1 X C~(H)5(C)) +
(1x C~(H)(C)s) + (1 x—CH3 corr (tertiary)) +
(1x Cyclopentene (sub) rsc), ¢ = 3
Literature — Calculated = Residual Reference
Gas Phase
A = 14.77 9.50 5.27 69STU/WES
G = 100.00 100.05 —0.05 69STU/WES
§° = 328.86 324.20 4.66 69STU/WES
AS° = —363.10
AG® = 117.76
InK; = —47.50
Liquid Phase
AdH° = -17.57 —24.10 6.53 61LAB/ROS
Gy = 149.82
§° = 228.28
AS® = —459.01
AG® = 112.76
InK; = —45.48
1-Ethylcyclopentene C.Hy,

(1% C(H)5(C)) + (3 X C(H)(C)(Ca)) + (1 X C(H)x(C)2) +
(1% Co—(H)(C)) + (1 X Ca~(C)2) + (1 x Cyclopentene (sub) rsc)

Literature — Calculated = Residual Reference
Gas Phase
AH° = -19.75 -20.76 1.01 79FUC/PEA
Cp = 119.85
Liquid Phase
AH° = —58.28 -60.50 222 61LAB/ROS
G = 188.28 186.77 151 T9FUC/PEA
§° = 257.81
AS° = —-565.80
AG® = 108.19
InK; = -43.64

J. Phvs. Cham. Raf. Data. Vol. 22. No. 4. 1993

Methylcyclohexane CHyy
(1 x C~(H)3(C)) + (1 x CH(H)(C);) + (1 Xx—CH; corr (tertiary)) +
(5 x C-(H)2(C)2) + (1 x Cyciohexane (sub) rsc), ¢ = 3

Literature — Calculated = Residual Reference
Gas Phase
AH® =  —154.72 —-149.23 -5.49 470SB/GIN
C = 135.02 137.44 -242 69STU/WES
S§° = 343.34 344.36 -1.02 69STU/WES
AS° = -609.82
AG° = 32.59
InK; = -13.15
Liquid Phase
AH® = —190.08 —185.27 —4.381 46JOH/PRO
C = 184.51 183.75 0.76 46DOU/HUF2
§° = 247.90 246.41 1.49 46DOU/HUF2
AS® = -707.77
AG® = 25.75
InK; = -10.39
Allyicyclopentane; 3-Cyclopentyl-1-propene CsHyy

(1 x Ca~(H)o) + (1 X Ca~(H)(C)) + (1 x C-(H)z(C)(Ca)) +
(1% C~(H)(C)3) + (4 x C~(H)(C)2) +
(1 x Cyclopentane (sub) rsc)

Literature — Calculated = Residual Reference
Gas Phase
AH® = -19.10 —22.38 3.28 79FUC/PEA
Cy = 144.52
Liquid Phase
A ® = —59.50 -57.03 —247 71ROG/MCL
Cy = 202.92 202.00 0.92 T9FUC/PEA
S° = 308.72
AS® = —651.20
AG® = 137.12
InK; = -55.32
Methylenecyclohexane CHz

(1X Co~(H)2) + (1 X Co~(C)2) + (2 X C-(H)AC)(Ca)) +
(3x C-(H)2(C)z) + (1 X Cyclohexane (sub) rsc)

Literature — Calculated = Residual Reference
Gas Phase
AH® = —-25.23 —33.58 8.35 79FUC/PEA
Cy = 123.59
Liquid Phase
AH® = -61.30 —69.80 8.50 63PAS/ALM
G, = 177.40 175.22 2.18 T9FUC/PEA
S° = 241.94
AS® = —581.67
AG® = 103.62
InK; = —-41.80
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TABLE 13. Cyclic CH-02 (48) — Continued TABLE 13. Cyclic CH-02 (48) — Continued
1,1-Dimethylcyclohexane CsH trans-1,3-Dimethylcyclohexane (Continued) CeHy

(2x C~(H)3(0)) + (1 X C~C)4) + (2 X —CH; corr (quaternary)) +
(5 x C-(H)2(C)2) + (1 x Cyclohexane (sub) rsc), ¢ = 9

(2x C~(H)3(C)) + (2% C~(H)(C)3) + (2 X =CHj corr (tertiary))+
(4 x CH(H);(C);) + (1 x Cyclohexane (sub) rsc), o = 9

Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas Phase Liquid Phase
AH° = -180.87 -177.98 -2.89 86TRC AH® = ~215.69 -214.10 ~1.59 47JOH/PRO2
G = 154.39 159.62 -5.23 69STU/WES G = 212.84 211.19 1.65 49HUF/TOD
S° = 365.01 366.65 -1.64 69STU/WES $° = 276.27 273.44 2.83 49HUF/TOD
AS°® = -723.84 AS° = —817.05
AG® = 37.83 AG® = 29.50
InK; = -15.26 InK; = -11.90
Liquid Phase
AH° = -21874 ~216.72 -2.02 47JOH/PRO2 trans-1,4-Dimethyicyclohexane CsHi¢
C = 209.24 209.09 0.15 49HUF/TOD (2x C~(H)3(C)) + (2% C~(H)(C)3) + (2 X =CH3 corr (tertiary)) +
L = 267.23 254.95 12.28 49HUF/TOD (4 X C~(H)2(C),) + (1 X Cyclohexane (sub) rsc), o = 18
AS° = —835.54
AG® = 3240 Literature — Calculated = Residual Reference
InK; = -13.07
Gas Phase
AH® = —184.51 —174.29 -10.22 470SB/GIN
trans -1,2-Dimethylcyclohexane _ CsHi G = 157.74 160.36 -2.62 69STU/WES
(2% C—(H)3(C)) + (2 x C-(H)(C)3) + (2 x~CH; corr (tertiary)) + $° = 364.80 364.02 0.78 69STU/WES
(4 X C-(H)2(C)2) + (1 X Cyclohexane (sub) rsc), o = 9 AS° = -726.47
AG® = 42.31
Literature — Calculated = Residual Reference InK; = -17.07
Gas Phase Liquid Phase
AH° = —179.87 -174.29 -5.58 470SB/GIN AH® = ~22238 —214.10 ~8.28 47JOH/PRO2
= 158.99 160.36 -1.37 69STU/WES Cy = 210.25 211.19 —0.94 49HUF/TOD
$° = 37091 369.78 1.13 69STU/WES S° = 268.03 273.44 ~5.41 47THUF/TOD
AS® = ~720.711 AS° = -817.05
AG® = 40.59 AG® = 29.50
InK; = -16.37 InK; = ~11.90
Liquid Phase
AH® = -21824 —214.10 —4.14 47JOH/PRO2 Ethylcyclohexane CsHye
C = 20941 211.19 -1.78 49HUF/TOD (1 X C~(H)3(C)) + (1 x C~(H)(C)s) + (6 X C~(H)o(C)2) +
Se= 271322 273.44 -0.22 49HUF/TOD (1x Cyclohexane (sub) 1sc), 0 = 3
AS® = ' —817.05
AG® = 29.50 Literature - Calculated = Residual Reference
lllK{ = - 11.90
Gas Phase
AH® = ~171.63 -167.60 -4.03 470SB/GIN
trans -1,3-Dimethylcyclohexane CsHig Cy = 158.82 160.33 -1.51 69STU/WES
(2% C~(H)3(C)) + (2x C(H)(C)3) + (2 x~CHj3 corr (tertiary)) + §° = 382.58 383.52 —0.94 69STU/WES
(4 X C—-(H)2(C)2) + (1 x Cyclohexane (sub) 1sc), o = 9 AS® = —706.97
AG° = 43.18
Literature — Calculated = Residual Reference InK; = —-17.42
Gas Phase Liquid Phase
AH® = —176.48 —-174.29 -2.19 470SB/GIN AH® = ~21213 —208.82 -3.31 46JOH/PRO2
G = 157.32 160.36 -3.04 69STU/WES G = 211.79 214.17 —-2.38 49HUF/TOD
$° = 376.23 369.78 6.45 69STU/WES $° = 280.91 278.79 2.12 49HUF/TOD
AS° = -720.71 AS° = —811.70
AG® = 40.59 AG® = 33.19
InK; = -16.37 InK¢ = -13.39
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TasLE 13. Cyclic CH-02 (48) — Continued

E. S. DOMALSKI AND E. D. HEARING

TABLE 13. Cyclic CH-02 (48) — Continued

Propylcyclohexane C,His Pentylcyclohexane (Continued) CuHa;
{(1x C~(H)5(C)) + (1 x C~H)(C)3) + (7 X C-(H)x(C)2) + (1x C(H)5(C)) + (1 x C(H)(C)s) + (9 X C(H)z(C)2) +
(1% Cyclohexane (sub) rsc), o = 3 (1% Cyclohexane (sub) rsc), o = 3
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas Phase Liquid Phase
AH® = —192.30 -188.23 —4.07 65FIN/MES AH® = —286.01
G = 184.22 183.22 1.00 69STU/WES Cy = 305.43
§° = 419.53 422.68 -3.15 69STU/WES §° = 375.93
AS° = —804.12 AS° = -1123.49
AG° = 51.52 AG® = 48.96
InK; = -20.78 InK; = -19.75
Liquid Phase
AH® = ~23740 -234.55 -2.85 70G002 Dodecylcyclohexane CisHig
C = 242.04 244.59 —-255 65FIN/MES (1xC~(H)3(C)) + (1 x C-(H)(C)3) + (16 x C~(H)2(C)2) +
S° = 311.88 311.17 0.71 65FIN/MES (1 x Cyclohexane (sub) 15c)
AS° = -915.63
AG® = 38.44 Literature — Calculated = Residual Reference
InK; = —-15.51
Gas Phase
AH® = -378.70 —373.90 —4.80 78FUC/PEA
Butylcyclohexane CioH2o Cp = 389.23
(X C-{H)3(C)) + (1 X C(H)(C)3) + (8 X C~(H)2(C)2) +
(1% Cyclohexane (sub) rsc), o = 3
Liquid Phase
Literature — Calculated = Residual Reference AH® = —467.56 —466.12 —-1.44 40MOO/REN
= 518.37
$° = 615.50 602.59 12.91 49PAR/MOO
Gas Phase AS° = —1851.01
AH® = -=-21310 —-208.86 -4.24 65FIN/MES AG® = 85.76
C = 207.11 206.11 1.00 69STU/WES InK; = —34.59
S° = 458.48 461.84 —-3.36 69STU/WES
AS® = -901.27
AG® = 59.85
InK; = —24.15 1-Methylcyclohexene C-H,;
(1x C~(H)3(C)) + (1 X Ca~C)z) + (1 x-CHj corr (tertiary)) +
(1X C~(H)(C)) + (2 X C~(H)2(C)(Ca)) + (2X C~(H)(C)2) +
Liquid Phase (1 x Cyclohexene rsc)
AH® = —263.09 -260.28 -2.81 46JOH/PRO2
G = 271.04 275.01 -3.97 65FIN/MES Literature — Calculated = Residual Reference
S° = 344.97 343.55 1.42 65FIN/MES
AS® = —1019.56
AG® = 43.70 Gas Phase
InK; = -17.63 AdH° = —43.26 —-4147 -1.79 60CAM/ROS
G = 127.11
Pentylcyclohexane CuHz Liquid Phase
(1 x C~(H)3(C)) + (1 X C-(H)}(C)3) + (9 X C-(H)AC)2) + AH® = -81.17 —80.46 -0.71 61LAB/ROS
(1 x Cyclohexane (sub) rsc), ¢ = 3 Cy = 183.46
§° = 239.49
Literature — Calculated = Residual Reference AS° = —584.12
AG® = 93.69
InK; = -37.80
Gas Phase
AH° = —229.49
C = 229.95 229.00 0.95 69STU/WES
A 497.44 501.00 -3.56 69STU/WES
AS® = —998.43
AG® = 68.19
InKy = -27.51
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TaBLE 13. Cyclic CH-02 (48) — Continued

TasLE 13. Cyclic CH02 (48) — Continued

1-Ethylcyclohexene CaHyy 3-Cyclohexyleicosane CiHe;
(1% C-(H)5(C)) + (3% C-(H)2(C)(Ca)) + (1 X CaH(Cl2) + (2x CH(H)(C)) + (2% C(H)(C)s) + (22 X C-(H)(C)2) +
(1 x Ce~(H)(C)) + (2 X C~(H)2(C)2) + (1 X Cyclohexene rsc) (1 x Cyclohexane (sub) rsc)
Literature — Caiculated = Residual Reference Literature — Calculated = Residual Reference
Gas Phase Gas Phase
AH® = -63.43 -60.09 —3.34 60CAM/ROS AH® = —541.11
C = 147.74 C = 572.38
Liquid Phase Liqllid Phase
AH® = —106.69 —104.01 —2.68 61LAB/ROS AH® =  -666.09 —-672.88 6.79 44KNO/HUF
Cy = 212.75 = 758.75
S° = 271.16 §° = 856.28
AS° = —688.76 AS°® = —2687.81
AG° = 101.34 AG® = 128.49
InK; = —40.88 InK; = —51.83
Allylcyclohexane CoHys 9-Cyclohexyleicosane CyHe,
(1% Ce(H)2) + (1 X Ca—~(H)(C)) + (1 X C-(H)(C)(Ca)) + (2% C-(H)3(C)} + (2 X C-(H)(C)3) + (22 X C-(H)2(C)2) +
(1 x C~(H)(C)3) + (5 X C—(H)2(C),) + (1 x Cyclohexane (sub) rsc) (1x Cyclohexane (sub) rsc)
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas Phase Gas Phase
AH® = -62.95 AH® = —541.11
C = 172.46 Cy = 572.38
Liquid Phase Liquid Phase
AH® = —108.41 AH® = —674.04 —672.88 -1.16 44KNO/HUF
C = 23347 229.53 3.94 79FUC/PEA Cy = 758.75
§° = 309.55 §° = 856.28
AS® = —786.68 AS° = —2687.81
AG° = 126.14 AG® = 128.49
InK; = ~50.88 InK; = —51.83
Ethylidenecyclohexane CsHys 11-Cyclohexylheneicosane Ca7Hsgy
(1 C(H)3(Q)) + (1X C{(Cla) + (1 X C—H)(C)) + (2X C~(H)5(C)) + (2X C~(H)(C)s) + (23 X C~(H)(C)o) +
(2x C-(H)2(C)(Ca)) + (3 x C~(H)(C)2) + (1x Cyclohexane (sub) rsc)
(1 x Cyclohexane (sub) rsc)
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas Phase
Gas Phase AH® = -561.74
AH® = —65.84 Cr = 595.27
C = 146.68
Liquid Phase
Liquid Phase AH® = —689.94 —698.61 8.67 44KNO/HUF
A = —108.11 Cs = 789.17
G = 203.76 207.93 —4.17 79FUC/PEA 5° = 888.66
§° = 267.63 AS° = ~2791.74
AS° = ~692.29 AG® = 133.75
AG® = 98.30 InK; = -353.95
II\K[ = _39.65
J. Phys. Chem. Ref. Data, Vol. 22, No. 4, 1993
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TABLE 13. Cyclic CH-02 (48) — Continued TaBLE 13. Cyclic CH-02 (48) — Continued
13-Cyclohexylpentacosane CyHe; cis -Decalin CioHis
(2x C~(H)3(C)) + (2 X CH)(C)3) + 27 x C-(H),(C)2) + (2% CHH)(C)3) + (8 X C-(H)(C),) + (1 X cis-Decalin rsc)
(1 x Cyclohexane (sub) rsc)
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas Phase
Gas Phase AH® = —40.38 —40.38 0.00 69STU/WES
AH® = —644.26 Cy = 39.84 39.84 0.00 69STU/WES
G = 686.83
Liquid Phase
Liquid Phase AH® = -219.40 —219.40 0.00 60SPE/ROS
AH® = ~79245 —801.53 9.08 46PAR/WES Cr = 232.00 232.00 0.00 5TMCC/FIN
G = 910.85 S° = 265.01 265.01 0.00 5TMCC/FIN
§° = 1018.18 AS°® = —967.53
AS° = —3207.46 AG® = 69.07
AG® = 154,77 InK; = -27.86
InK; = -62.43
trans -Decalin CioHis
cis-Hexahydroindan CsHy¢ (2x C-(H)(C)3) + (8 x C~(H)2(C)2) + (1 X trans -Decalin rsc)
(2% C-(H)(C)s) + (Tx C-(H)x(C)) +
(1 % cis-Hexahydroindan rsc) Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas Phase
AH® = —43.57 —-43.57 0.00 69STU/WES
Gas Phase Cp = 40.04 40.04 0.00 69STU/WES
AH = -12724 —127.24 0.00 60BRO/ROS
Liquid Phase
Liquid Phase AH® = —230.60 —230.60 0.00 60SPE/ROS
AH® = -173.26 -173.26 0.00 60BRO/ROS Cy = 228.49 228.49 0.00 5S7TMCC/FIN
C = 214.18 214.18 0.00 T2FIN/MCC S° = 264.93 264.93 0.00 57TMCC/FIN
§° = 265.47 265.47 0.00 72FIN/MCC AS°® = —967.61
AS® = —830.76 AG° = 57.89
AG° = 74.43 InK; = -2335
InK, = -30.02
Bicyclo[2.2.2]octane CsHyq
trans -Hexahydronindan CoH )¢ (2X C-(H)(C)s) + (6 X C-(H)x(C)2) +
(2x C-(H)(C)3) + (7x C(H)2(C)2) + (1 x Bicyclo[2.2.2]octane rsc)
(1 x frans -Hexahydroindan rsc)
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas Phase
Gas Phase AH® = -99.00 —99.00 0.00 TIWON/WES
AH®° = ~13159Q -131.50 non ABRO/ROS . —
Liquid Phase
Liquid Phase . C = 157.69
AH® = —176.36 —-176.36 0.00 60BRO/ROS S° = 83.05
C = 209.70 209.70 0.00 T2FIN/MCC AS°® = -876.87
§° = 258.86 258.86 0.00 72FIN/MCC
AS° = -837.37
AG® = 73.30 Solid Phase
InK; = -29.57 AH° = -146.90 -146.90 0.00 71IWON/WES
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TaBLE 13. Cyclic CH-02 (48) — Continued

TasLE 13. Cyclic CH-02 (48) — Continued

Adamantane; Tricyclo{3.3.1.1"]decane CioHis  2,2-Paracyclophane CiHis
(4% C(H)(C)s) + (6 X C~(H)(C)z) + (1 x Adamantane rsc) (8% Ca(H)(Ca)2) + (4 C5—(C)(Ca)z) + (4 X C{H)(C)(Ca)) +
(1 X 2,2-Paracyclophane rsc)
Literature — Caiculated = Residual Reference
Literature — Calculated = Residual Reference
Gas Phase
AH =  —134.60 —134.60 0.00 TOMAN/RAP Gas Phase
AR° = 244.70 244.77 -0.07 8ONIS/SAK
Solid Phase
AH = -197.20 -197.20 0.00 TOMAN/RAP Solid Phase
AH° = 146.70 146.70 0.00 80NIS/SAK
C = 252.34 252.34 0.00 70AND/WES2
S° = 265.68 265.68 0.00 70AND/WES2
Bicyclo[3.3.3]Jundecane CuHz AS° = ~870.73
(2x C-(H)(C)3) + (9 x C-(H)2(C)2) + AG® = 406.31
(1 x Bicyclo[3.3.3Jundecane rsc) InK; = ~163.90
Literature — Calculated = Residual Reference
3,3-Paracyclophane CisHyo
Gas Phase (8 X Cp~(H)(Cp)2) + (4 x Cg~(C)(C)2) + (4 X C-(H)2(C)(Cs)) +
AH° =  —~8895 —88.95 0.00 7SPAR/STE (2X C~(H)2(C)2) + (1 x 3,3-Paracyclophane rsc)
Literature — Calculated = Residual Reference
Solid Phase
AH® = —~152.55 —152.55 0.00 75PAR/STE
Gas Phase
AH® = 129.37 129.37 0.00 69SHI/MCN
2,2-Metacyclophane Ciellis
(8 x Ce~(H)(Cp)2) + (4 X Ca~(C)(Cs)z2) + (4 X C-(H)2(C)(Cs)) + Solid Phase
(2xmeta corr)+ (1 X 2,2-Metacyclophane rsc) AH® = 26.15 26.15 0.00 69SHI/MCN
C = 324.26 324.26 0.00 69SHI/MCN
Literature — Calculated = Residual Reference
Gas Phase Indane CsHyo
AHC = 17050 170.50 a0n AOSHI/MCN (4% Co—(H)(Ca)a) + (2 X Car—(Cor)(Ca)z) + (2 3 C~(H)(C)(Cp)) +
(1% C~(H)2(C),) + (1 x Cyclopentene rsc (unsub))
Solid Phase Literature — Calculated = Residual Reference
AH° = 78.50 78.50 0.00 69SHI/MCN
C = 240.60 240.60 0.00 69SCH/MCN
Gas Phase
AH® = 60.90 56.31 4.59 61STU/SIN
CP = 102.02
2,2-Metaparacyclophane CisHy6
(8 X Co—(H)(Ca)2) + (4 X Cs~(C)(Cg)2) + (4 x C—(H)(C)(Cg)) +
(1xmeta corr) + (1 X 2,2-Metaparacyclophane rsc) Liquid Phase
AH° = 10.71 10.40 0.31 61STU/SIN
Literature — Calculated = Residual Reference G = 170.16
§° = 279.95
AS° = —424.56
Gas Phase AG® = 136.98
AH® = 218.40 218.40 0.00 69SHI/MCN InK; = —55.26
Solid Phasc
AH° = 130.90 130.90 0.00 69SHI/MCN
G = 261.50 261.50 0.00 69SHI/MCN
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TaBLE 13. Cyclic CH-02 (48) — Continued

TABLE 14. Cyclic CH-03 (47)

Indene
(4 X Ca~(H)(Cg)z2) + (2 X Car—(Car)(Cr)2) + (1 X Co~(H)(Ca)) +
(1 X Ce—(H)C)) + (1 x C-(H)z(Ca)z) +
(1x1,3-Cyclopentadiene rsc)

C,H,

Literature — Calculated = Residual Reference
Gas Phase
AH® = 163.30 165.19 -1.89 37DOL/GRE
Liquid Phase
AH® = 110.42 117.05 —6.63 61STU/SIN

J. Phys. Chem. Ret. Data, Vol. 22, No. 4, 1993

Bicyclo[1.1.0]butane CHg
(2 X C“(H)z(c)z) + (2 X C‘(H)(C)g) +
(1 % Bicyclo[1.1.0]butane rsc)
Literature — Calculated = Residual Reference
Gas Phase
AH® = 217.10 217.10 0.00 68WIB/FEN
Liquid Phase
AH® = 193.70 193.70 0.00 73SUN/WUL
Bicyclopropyl CeHyo
(4 x C-(H)2(C)2) + (2 X C-(H)(C)3) + (2 X cyclopropane(sub) rsc)
Literature — Calculated = Residual Reference
Gas Phase
AH® = 129.40 127.04 2.36 66BEE/LUT
Liquid Phase
AH® = 95.90 80.70 15.20 66BEE/LUT
Bicyclo[3.1.0)hexane CeHyo
(4 x C-(H)2(C)2) + 2 X C~(H)(C)3) +
(1 x Bicyclo[3.1.0]hexane rsc)
Literature — Calculated = Residual Reference
Gas Phase
AH® = 38.30 38.30 0.00 T0CHA/MCN
Liquid Phase
AHC = 5.10 5.10 0.00 TOCHA/MCN
Bicyclo[2.2.11hepta-2,5-diene; Norbornadiene C-Hs

(4 x Ca~(H)(C)) + (2 X CHH)(C)(Ca)2) + (1 X C-(H)x(C)2) +
(1 x Bicyclo[2.2.1]hepta-2,5-diene rsc)

Literature — Calculated = Residual Reference
Gas Phase
AH® = 247.60 247.60 0.00 78STE4
Liquid Phase
AH® = 213.80 213.80 0.00 78STE4
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TasLE 14. Cyclic CH-03 (47) — Continued TaBLE 14. Cyclic CH-03 (47) — Continued
Tetracyclo[3.2.07.0**]heptane; Quadricyclane C,Hg Bicyclo[4.1.0]heptane C:H,,
(1 X C~(H)x(C),) +(6 X C-(H)(C)s) + (5% C-(H)2(C)2) + (2% C-(H)(C)s) +
(1 x Tetracyclo[3.2.0%7.0*]heptane rsc) (1 x Bicyclo[4.1.0]heptane rsc)
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas Phasec Gas Phase
AH® = 339.10 339.10 0.00 78STE4 AH® = 1.50 1.50 0.00 67BOY/SHI
Liquid Phasc Liquid Phase
AH° = 302.10 302.10 0.00 78STE4 AdH® = —36.80 —36.80 0.00 67BOY/SHI
Tricyclo[2.2.1.0**]heptane C7Hyo
(3% C—(H)x(C)z) + (4 X C~(H)(C)s) + 1-Methylbicyclo[3.1.0]hexane CsH,,
(1 x Tricyclo[2.2.1.0%%]heptane rsc) (1% C—(H)3(C)) + (4 x C-(H)2(C)2) + (1 X C~(H)(C)3) +
(1 xBicyclo[3.1.0jhexane rsc) + (1x C-(C)4) +
Literature — Calculated = Residual Reference (1x-CH; corr (quaternary))
Literature — Calculated = Residual Reference
Gas Phase
AdI°® ~ 82.10 82.10 0.00 T8STEA
Gas Phase
AH° = 1.50 11.85 -10.35 71IKOZ/TIM
Liquid Phase
AdH® ~ 43.40 43.40 0.00 78STEA
Liquid Phase
AH® = ~33.20 -24.14 -9.06 71IKOZ/TIM
Bicyclo{2.2.1}hept-2-ene; Norbornene C/Hyo
(2% C~(H)(C)) + (3 X C~(H)2(C)2) + (2x C-(H)(C)3) +
(1 x Bicyclo[2.2.1]hept-2-ene 15c)
cis-1,2-Diethylcyclopropane C/Hue
Literature — Calculated = Residual Reference (2x C~(H)3(C)) + (3 x C-(H)2(C)2) + (2 x C-(H)}(C)s) +
(1 X cyclopropane(sub) rsc)+ (1 Xcis (unsat) corr)
Gas Phase Literature — Calculated = Residual Reference
Ad° = 91.20 91.20 0.00 78STEA4
Gas Phase
Liquid Phase AH® = -37.95
AH® = 48.95
Liquid Phase
Solid Phase AH® = —79.90 —-80.10 0.20 70LUP
AH® = 53.50 53.50 0.00 78STEA
Bicyclo{2.2.1]heptane; Norbornane C/Hyp trans-1,2-Diethylcyclopropane C/Hy
-(5 X C~(H)2(C)2) + (2 X C-(H)(C)a) + (2% C(H)3(C)) + (3x C(H)z(C)2) + (2 X CH)(C)s) +
(1% Bicyclo[2.2.1]heptane rsc) (1 X cyclopropane(sub) rsc)
Literature — Calcuiated = Residual Reference Literature — Calculated = Residual Reference
Gas Phase Gas Phase
AH° = —-61.60 —-61.60 0.00 78STE4 AH® = —42.80
Liquid Phase Liquid Phase
AH® = ~-92.80 AH° = -83.30 —85.37 2.07 70LUP
Solid Phase
AH® = —102.00 -102.00 0.00 78STEA
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TABLE 14. Cyclic CH-03 (47) — Continued

TABLE 14. Cyclic CH-03 (47) — Continued

Pentacyclo[4.2.0.0%%.0>%,0*"]octane ; Cubane CgHyg Vinylcyclohexane CsHy4
(8 X C—(H)(C)3) + (1 x Pentacyclo[4.2.0.0%5.0>8.0%7}- (1 X Cq=(H)2) + (1 X Ce~(H)(C)) + (1 X C-(H)(C)(Cy)) +
octane rsc) (5 X C=(H)2(C)2) + (1 X Cyclohexane (sub) rsc)
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas Phase Gas Phase
AH® = 665.30 665.24 0.06 89KIR/CHU AH® = —48.90 —42.53 -6.37 79FUC/PEA
Cs = 159.24
Solid Phase
AH® = 585.00 585.00 0.00 89KIR/CHU Liquid Phase
AH® = —88.70 —82.93 -5.77 61LAB/ROS
Cy = 208.98
S° = 273.70
Bicyclo[2.2.2}oct-2-ene CsH,, AS° = -686.22
(2x Ca~(H)(C)) + (4 X C~(H)2(C)2) + (2 X C-(H)(C)2(Ca)) + AG® = 121.67
(1 x Bicyclo[2.2.2]oct-2-ene rsc) InK; = —49.08
Literature — Calculated = Residual Reference
Bicyclo[4.2.0]octane CsHy4
Gas Phase (6 X C~(H)2(C)2) + 2 x C-(H)(C)s) +
AH® = 20.50 20.50 0.00 70WON/WES (1 xBicyclo[4.2.0]octane rsc)
Literature — Calculated = Residual Reference
Solid Phasc
AH® = -23.30 —-23.30 0.00 TIWON/WES
Gas Phase
AH® = —25.40 —25.40 0.00 70CHA/MCN
2-Methylenebicyclo[2.2.1]heptane CsHiz2
(1% Cq—(H)2) + (1 X C4~(C)2) + (1 x C-(H)2(C)(Ca)) + Liquid Phase
(1 X C-(H)(C)2(Ca)) + (3 X C-(H),(C)2) + (1 x C-(H)(C)3) + AH® = —68.20 —68.20 0.00 70CHA/MCN
(1x Bicyclo[2.2.1]heptane rsc)
Literature — Calculated = Residual Reference
Bicyclo[5.1.0]octane CsHya
(6 x C-(H)2(C)2) + (2 x C-(H)(C)3) +
Gas Phase (1 x Bicyclo[5.1.0]octane rsc)
AH® = 28.78
Literature — Calculated = Residual Reference
Liquid Phase
AH® = —-4.10 —-6.41 231 69SKU/KOZ Gas Phase
AHC = -16.70 -16.70 0.00 T0CHA/MCN
2-Methylbicyclo[2.2.1]hept-2-ene CsHj2 Liquid Phase
AHC = -60.30 —60.30 0.00 70CHA/MCN
{1 X C=(H)3(C)) + (3 X C=(H)2(C)2) + (1 X Ca—(L)2) + (1 X Co~(H)C))
+
(2% C-(H)(C)2(Cq)) + (1 X Bicyclo[2.2.1]hept-2-ene 15¢) cis-Bicyclo[3.3.0]octane CsHy4
(6 X C—(H)2(C)2) + 2 x C-(H)(C)3) +
Literature — Calculated = Residual Reference (1 x cis-Bicyclo[3.3.0]octane)
Literature — Calculated = Residual Reference
Gas Phase
AH® = 55.84
Gas Phase
AHC® = —92.90 —92.90 0.00 70CHA/MCN
Liquid Phase
AH® = 4.50 8.95 —4.45 T1KOZ/TIM
Liquid Phase
AH® = —136.00 —136.00 0.00 70CHA/MCN
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TaBLE 14. Cyclic CH-03 (47) — Continued

TaBLE 14. Cyclic CH-03 (47) — Continued

trans -Bicyclo[3.3.0}octane CsHia Liquid Phase
(6% C~(H)x(C)2) + (2 x C-(H)(C)s) + AH® = —19510  —186.27 ~-8.83 71G00
(1 x trans -Bicyclo[3.3.0]octane) G = 214.08
§° = 304.99
Literature — Calculated = Residual Reference AS° = ~785.50
AGe = 47.93
InK; = -19.33
Gas Phase
AdH® = —66.60 —66.60 0.00 70CHA/MCN
cis-1-Ethyl-3-methylcyclopentane Celly¢
Liquid Phase (2x C~(H)3(C)) + (4 X C(H)2(C)2) + 2 X CHH)(C)s) +
AdH° =  —109.20 -109.20 0.00 T0CHA/MCN (1x—-CHj corr (tertiary)) + (1 X Cyclopentane (sub) rsc)
Literature — Calculated = Residual Reference
1-Methylbicyclo(4.1.0] heptane CsHyy
(1x C~(H)3(C)) + (1 x CHC)s) + (1 x~CH; corr (quaternary)) +
(1 X C~(H)(C)3) + (5 x C-(H)x(C)>) + Gas Phase
(1% Bicyclo[4.1.0)heptane rsc) AH® = —152.09
= 15531
Literature — Calculated = Residual Reference
Liquid Phase
Gas Phase AH® = —194.40 —186.27 -813 71GOO
AH° = ~20.80 —24.95 415 TIKOZ/TIM C = 214.08
§° = 304.99
AS°® = —785.50
Liquid Phase AG° = 4793
AH® = -59.90 —66.04 6.14 71KOZ/TIM InK; = -19.33
cis-1-Ethyl-2-methylcyclapentane CeHic
(2x C~H)3(C)) + (4 x C-(H)2(C)2) + (2 X C-(H)(C)s) + trans-1-Ethyl-3-methylcyclopentane CsHyg

(1x~CH; corr (tertiary))+ (1 X Cyclopentane (sub) rsc)

Literature ~ Calculated = Residual Reference
Gas Phase
AdH® = —152.09
Cp = 155.31
Liquid Phase
AH® =  ~190.80 —186.27 —4.53 71GO0O
C = 214.08
§° = 304.99
ASC = —785.50
AG® = 47.93
InK; = ~19.33
trans -1-Ethyl-2-methyicyclopentane CgHyg

(2% C-(H)3(0)) + (4 x C~(H)2(C)2) + (2x C-H)(C)3) +
(1x~CHj corr (tertiary)) + (1 X Cyclopentane (sub) rsc)

Literature — Calculated = Residual Reference
Gas Phase
AdH® = —-152.09
Cy = 155.31
Liquid Phase
AdH° = -195.10 -186.27 -8.83 71GOO
G = 214.08
S = 304.99
AS° = —785.50

"(2% C-(H)5(C)) + (4 X C~(H)z(C)2) + (2 X C-(H)(C)3) +
(1x Cyclopentane (sub) rsc}+ (1 x—CHj corr (tertiary))

Literature ~ Calculated = Residual Reference
Gas Phase
AH° = —152.09
C, = 155.31
Liquid Phase
AH° =  -196.00 -186.27 ~9.73 71GO0
C, = 214.08
§° = 304.99
AS° = —1785.50
AG° = 47.93
InK; = -19.33
1-Ethyl-1-methylcyclopentane CsHj¢

(2x C-(H)3(C)) + (5 x C-(H)2(C)>) + (1 x C~(C)a) +
(1x~CH; corr (quaternary)) + (1 x Cyclopentane (sub) rsc)

Literature — Calculated = Residual Reference

Gas Phase
AH® = —153.48
Cp = 154.57
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TABLE 14. Cyclic CH-03 (47) — Continued
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TasLE 14. Cyclic CH-03 (47) — Continued

1-Ethyl-1-methyicyclopentane (Continued) CgHj6 trans-2,3-Dimethylbicyclo[2.2.1]heptane CoH 6
(2% C—(H),3(C)) + (5 x C(H)2(C)2) + (1 X C~HC)a) + (2% C=(H)3(C)) + {3 X C-(H)2(C)2) + (4 X C-(H)(C)5) +
(1 x—=CHj; corr (quaternary)) + (1 x Cyclopentane (sub) rsc) (1 x Bicyclo[2.2.1}heptane rsc)
Literature — Calculated = Residual Reference Literature — Caiculated = Residual Reference
Liquid Phase Gas Phase
AH® = » —193.80 —186.68 ~-7.12 71GOO AH° = —107.50 —107.20 -0.30 70VAR/BEL
C = 211.98
§° = 286.50
AS° = -803.99 Liquid Phase
AG® = 53.03 AH° = —150.20 -146.10 -4.10 71KOZ/TIM
InK; = -21.39
7,7-Dimethylbicyclo[2.2.1]heptane CsH,¢
Phenylcyclopropane CsHyo
(2 CH)2(C)2) + (5 X Ca~(H)(Cp)2) + (1 X Ce~(C)(Cp)2) + (2x C~(H)5(C)) + (4 X C~(H)xC)2) + (2 X C-(H)(C)s) + (1 X C-(C)s) +
(1 x CHH)(C)2(Cg)) + (1 X cyclopropane(sub) rsc) {2 x~CHj corr (quaternary)) +
(1 x Bicyclo{2.2.1]heptane rsc)
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas Phase
AH® = 150.50 152.86 —2.36 82FUC/HAL Gas Phase
AH® = —115.41
Liquid Phase
AH® = 100.30 99.26 1.04 61KOS/LUK Liquid Phase
AH® = —153.08
cis-Bicyclo[6.1.0]nonane CoHy6 Solid Phase
(7% C-(H)(C)2) + 2 x C-(H)(C)3) + AH® = —14820 —162.30 14.10 75KOZ/BYC
(1 x cis-Bicyclo[6.1.0lnonane rsc)
Literature — Calculated = Residual Reference
Bicyclo[3.3.1]nonane CsHy6
(7 %X C=(H)>(C),) + (2 x C-(H)(C)s) +
Gas Phase (1 x Bicyclo[3.3.1]nonane rsc)
AH® = -31.20 -31.20 0.00 78COR/PER
Literature — Calculated = Residual Reference
Liquid Phase
AH® = -80.30 -80.30 0.00 78COR/PER Gas Phase
AH® =  —127.50 -127.50 0.00 7TPAR/STE
trans-(+)-Bicyclo[6.1.0]nonane CoHy¢ Solid Phase
(7% C-(H)(C)2) + (2x C-(H)(C)3) + AH® = —178.20 -178.20 0.00 77PAR/STE
{1 ™ trans -Bicyclo[6.1.0]nonane rsc)
Literature — Calculated = Residual Reference
Cyclopentylcyclohexane CnHyo
(9% C-(H)2(C)2) + (2% C~(H)(C)s) +
Gas Phase (1x Cyclopentane (sub) rsc) + (1 x Cyclohexane (sub) rsc)
AH® = -39.70 —39.70 0.00 78COR/PER
Literature — Calculated = Residual Reference
Liquid Phase
AHC = ~82.40 —82.40 0.00 78COR/PER Gas Phase
AH® = —168.85
e - 195.48
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TasLE 14. Cyclic CH-03 (47) ~ Continued TaBLE 14. Cyclic CH-03 (47) — Continued
Cyclopentylcyclohexane (Continued) CiiHa Heptylcyclohexane (o : 9"
(9% C-(H)2(C)2) + 2 X C-(H)(C)s) + {1 x C-(H)(C)) + (11 X C~(H)2(C)2) + (1 X CHH)(C)s) +
(1 x Cyclopentane (sub) rsc) + (1 x Cyclohexane (sub) rsc) (1x Cyclohexane (sub) rsc)
Literature ~ Calculated = Residual Reference Literature — Calculated = Residual Reference
Liquid Phase Gas Phase
AH® = -230.20 —219.58 -10.62 61KOZ/SKU AH® = —289.20 —270.75 ~18.45 T8FUC/PEA
G = 267.01 Cp = 274.78
§° = 325.39
AS° = —1043.46
AG° = 91.53 Liquid Phase
InK; = ~36.92 AH® = —353.00 -33747 -15.53 40MOO/REN
G = 366.27
S° = 440.69
AlS° = —-1331.35
Cyclopentylcycloheptane CHz AG® = 59.47
(10X C~(H)2(C)2) + (2 x C~H)}C)3) + InK; = —23.99
(1 % Cyclupentanc (sub) rsc) + (1 % Cycloheptanc rsc)
Literature — Calculated = Residual Reference
Bicyclohexyl CoHs,
(10% C (H)(C)) 1 (2% C—(H)(C)s) 4
Gas Phase (2 x Cyclohexane (sub) rsc)
AH°® = -162.75
G = 204.05 Literature — Calculated = Residual Reference
Liquid Phase Gas Phase
AH° = —226.30 -219.75 —6.55 61KOZ/SKU AH® = -215.70 -209.42 —6.28 78MON/ROS
cg - 201.45 cs = 223.42
§° = 348.56
AS° = —1156.60
AG° = 125.09 Liquid Phase
InK; = —50.46 AH® =  -273.70 —270.96 -2.74 76GOO/LEE
Cy, = 294.54
§° = 326.22
AS° = -1178.94
Dicyclopentylmethane CyHz AG® = 80.54
(9% C~(H)2(C)2) + (2 x C-(H)X{C)3) + InK; = -32.49
(2x Cyclopentane (sub) rsc)
Literature — Calculated = Residual Reference
Bicycloheptyl CiHaze
(12X C~(H);(C)2) + (2 x C-(H)(C)3) + (2 X Cycloheptane rsc)
Gas Phase ’
AH® = —-14891 Literature — Calculated = Residual Reference
C = 190.43
Gas Phase
Liquid Phase AH® = ~167.22
AdH° = —205.10 -193.93 -11.17 61KOZ/SKU G = 240.56
Cy = 269.90
§° = 356.94
AS° = -1011.91 Liquid Phase
AG® = 107.77 AdH°® = —285.00 —271.30 -13.70 61KOZ/SKU
InK; = —~43.47 C = 343.42
§° = 37256
AS° = - 1405.22
AG® = 147.67
InK; = -59.57
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TABLE 14. Cyclic CH-03 (47) — Continued

cis-Diphenylcyclopropane CisHue
(10X Cy~(H)(Ca)2) + (2 X Cg~(C)(Ca)2) + (1 X C-(H)x(C)2) +

(2 x C-(H)(C)2(Cg)) + (1 X cyclopropane(sub) rsc)

Literature — Calculated = Residual Reference
Gas Phase
AH® = 261.66
Liquid Phase
AH° = 178.80 179.13 -0.33 61KOZ/LUK
trans -Diphenyicyclopropane CisHyy

(10x Co~(H)(Ca)z) + (2% Co~(C)(Cp)2) + (1 X C-(H)2(C)2) +

9,9’-Bianthracene CzsHys
(18 x Cg—(H)(Cs)2) +(2 X Cs~(Cs)(Csr)2) + (8 X Car~Car)(Ca)2)

Literature — Calculated = Residual Reference
Gas Phase
AH® = 454.30 454.30 0.00 58HOY/PEP
Solid Phase
AH® = 326.20 326.20 0.00 SIMAG/HAR
9,9'-Biphenanthrene CiaHys

(18 X Cp~(H)(Up)2) + (2 X Cp~(Cs)2(Cpr)) + (8 X Car~{Car)(Cs)2)

(2 x C~(H)(C)2(Cg)) + (1 X cyclopropane(sub) rsc) Literature-Calculated = Residual ~ Reference
Literature — Calculated = Residual Reference
Solid Phase
AH® = 212.80 212.80 0.00 5IMAG/HAR
Gas Phase
AH® = 261.66
Hexaphenylethane CasHzo
Liquid Phase (6 X Cs~(C)(Ca)2) + (30 X Ca~(H)(Cs)2) + (2 X C-(C)(Cs)s)
AH° = 166.20 179.13 -12.93 61KOZ/LUK
Literature-Calculated = Residual ~ Reference
trans, trans-1,4-Diphenyl-1,3-butadiene CieHi4 Solid Phase .
(2% C~(H)(Cy)) + (2 x Ce—(H)(Cs)) + (2 X Cs—~(Ca)(Cs)2) + AH® = 511.80 511.80 0.00 36BEN/CUT2
(10 x Co—~(H)(Cs)2)
Literature — Calculated = Residual Reference
1,1,4,4-Tetraphenylbutane CasHae
(20 % Cp~(H)(Cg)2) + (2 x C-(H)2(C)2) + (4 X Cg~(C)(Cz)2) +
Gas Phase (2x C-H)(C)(Cg)2)
AH® = 299.56
G = 238.50 Literature-Calculated = Residual ~ Reference
Liquid Phase Liquid Phase
AH® = 208.56 AH® = 145.44
C = 37236 C = 577.84
$° = 323.82 §° = 620.40
AS° = —-682.02 AsS° = —1237.74
AG® = 411.90 AG® = 514.47
InK; = ~-166.16 InK; = -207.53
Solid Phase Solid Phase
AH® = 178.80 175.96 2.84 53CO0O/HO12 AH® = 163.30 160.18 3.12 53COO/HOI
e = 303.90 e = 440.50
§e = 294.50
AS° = -711.34
AG® = 388.05
InK; = ~-156.53
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TABLE 14. Cyclic CH-03 (47) — Continued TABLE 15. Alcohols (69)
1,2'-Dinaphthylmethane Methanol; Methyl alcohol CH,0
(1 C~(H)(Cg)2) + (2 X Ca~(C)(Cr)2) + (4 X Cor~(Cor)(Ce)2) + (1xC~H)(C)) + (1 x O~(H)(C)), ¢ = 3
(4% Cor(H)(Ga)2) Litcraturc — Calculatcd = Residual Reference
Literature — Calculated = Residual Reference
Gas Phase
Gas Phase AH® = -201.10 201.59 0.49 32ROS
AH° = 274.59 Cp = 43.89 43.89 0.00 69STU/WES
§° = 239.70 239.69 0.01 69STU/WES
Liquid Phase AS°® = —-129.72
AH° = 189.38 AG® = —162.91
C = 408.71 InK; = 65.72
§° = 394.99
AS® = ~770.12
AG® = 418.99 Liquid Phasc
InK; = —169.02 AH® = —-238.50 —239.11 0.61 85MAJ/SVO
Cp = 81.13 81.12 0.01 71CAR/WES
. S° = 127.19 127.19 0.00 71CAR/WES
Solid Phase AS° = —-242.21
AH® = 162.00 154.18 7.82 78GOO AG® = —166.89
Cp = 313.56 InK; = 67.32
§° = 306.35
AS° = —858.76
AG° = 410.22
Ink; = ~-165.48 Ethano}; Ethy} alcohol C;H:0

(1 C-(H)5(C)) + (1 x O~(H)(C)) + (1 X C-(H)(O)(C)), 0 = 3

Literature — Calculated = Residual Reference
Gas Phase
AH® = —-23530 —234.49 -0.81 32ROS
C; = 65.44 64.22 1.22 69STU/WES
§° = 282.59 283.12 -0.53 69STU/WES
AS°® = -222.60
AG® = —168.12
InK; = 67.82
Liquid Phase
AH® = -277.60 -27491 -2.69 8SMAJ/SVO
G = 112.50 114.76 ~226 7THAI/SUG
§° = 159.86 159.78 0.08 77THAI/SUG
AS® = —345.93
AG® = -171.77
InK; = 69.29
2-Propenol; Allyl alcohol C:H0

{1 X Ca~(H),) + (1 X Ca~(H)(C)) + (1 X C~(H)(ONC.)) +
(1xO-H)C)), ¢ = 1

Literature — Calculated = Residual Reference
Gas Phase
AH® =  —12450 ~124.18 -0.32 38DOL/GRE
Cs = 76.02 76.02 0.00 69STU/WES
§° = 307.57 307.56 0.01 69STU/WES
AS° = —-203.89
AG® = -63.39
InK¢ = 25.57
J. Phys. Chem. Ref. Data, Vol. 22, No. 4, 1993
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TaBLE 15. Alcohols (69) — Continued

TaBLE 15. Alcohols (69) — Continued

2-Propenol; Ally} alcohel (Continued) CH0 Pentanol; 7#-Pentyl alcohol C:H,0
(1% Ce-(H)z) + (1 X Co~(H)(C)) + (1 x C-(H)2(O0)(Ca)) + (1% CHH)3(C)) + (3 x C~(H)2(C)2) + (1 X C-(H)(O)(C)) +
(1xO~(H)C)), o0 = 1 (1xO-~(H)C)), o = 3

Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference

Liquid Phase Gas Phase

AH® = -171.10 -167.32 -3.78 49GEL/SKI AH° = —294.70 —296.38 1.68 66WAD?2
Cp = 138.91 138.91 0.00 1881REI Cp = 132.88 132.89 -0.01 69STU/WES
§° = 402.54 400.60 1.94 69STU/WES
AgS° = —514.05
. AG° = —143.12

Propanol; n- Propyl alcohol C3;HsO InK; = 57.73
(1% CH)(C)) + (1 X C-(H)2C)a) + (1 X O~(H)(C)) +
(IXC~H)(0)C)), 0 = 3

Liquid Phase
Literature — Calculated = Residual Reference AH® = - —351.60 -352.10 0.50 75SMOS/DEK
C, = 208.14 206.02 2.12 68COU/LEE
§° = 258.90 256.92 1.98 68COU/LEE
Gas Phase AS° = —657.73
AH® = —255.10 —255.12 0.02 61SNE/SKI AG® = -156.00
C = 87.11 87.11 0.00 69STU/WES InkK; = 62.93
S = 324.80 322.28 2.52 69STU/WES
AS® = -319.75
AG® = -159.79
InK; = 64.46 Hexanol; n-Hexyl alcohol CeH1.0
(1 x C~(H)3(C)) + (4 x C-(H)2(C);) + (1 X C-(H)(0)(C)) +
(1XO-(H)(©)), o = 3
Liquid Phase
AH®° = —=302.60 -300.64 -1.96 61SNE/SKI Literature — Calculated = Residual Reference
Cr = 143.80 145.18 -1.38 68COU/LEE
S = 192.80 192.16 0.64 68COU/LEE
AS° = —449.87 Gas Phase
AG® = -166.51 AH® = -31590 -317.01 111 66WAD2
InK; = 67.17 Cy = 155.77 155.78 -0.01 69STU/WES
$° = 441.50 439.76 1.74 69STU/WES
AS°® = -611.20
AG® = —134.78
Butanol; n-Butyl alcohol CH,,0 InK; = 54.37
(1 C—(H)3(C)) + (2% C~(H)2(C)y) + (1 X CH)(O)C)) +
(1xO~(H)(C)), o = 3
Liquid Phase
Literature — Calculated = Residual Reference AH®° = -377.50 —377.83 0.33 75SMOS/DEK
G, = 242.50 236.44 6.06 S8OVES/BAR
§° = 287.40 289.30 -1.90 29KEL
Gas Phase AS° = —761.66
AH° = -275.01 —275.75 0.74 66WAD2 AG® = —150.74
G = 110.00 110.00 0.00 69STU/WES InK; = 60.81
S° = 363.17 361.44 1.73 69STU/WES
AS° = -416.90
AG® = -151.45
InK; = 61.09 Heptanol; n-Hepty} aicohol C:H,s0
(1xC-(H)(C)) + (5 x C-(H)2(C)2) + (1 x C<(H)(O)(C)} +
(X O-(HYO)), o = 3
Liquid Phase
AHC = -327.20 -326.37 -0.83 69MOS/DEK Literature — Calculated = Residual Reference
C = 177.16 175.60 1.56 65COU/HAL
S° = 225.70 224.54 1.16 65COU/HAL
AS® = —553.80 Gas Phase
AG° = —161.26 A = —336.50 —337.64 1.14 77MAN/SEL
InK; = 65.05 Cy = 178.66 178.67 -0.01 69STU/WES
§° = 480.45 478.92 1.53 69STU/WES
AS° = -708.35
AG° = ~126.44
InK; = 51.01
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“TABLE 15. Alcohols (69) — Continued TABLE 15. Alcohols (69) — Continued
Heptanol; n-Heptyl alcohol (Continued) CH,s0 Decanol; n-Decyl alcohol CioH220
(1% C-(H):(C)) + (S X CH{H)AC)) + (1 X CHH)(O)CO)+ (1 C~(H)3(C)) + (X C~{H)2(C)a) + (1 C-(H):(0)(C)) +
(1xO~(H)(C)), o = 3 (xO-(H)(C)), 0 =3
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Liquid Phase Gas Phase
Ad° = —403.30 —403.56 0.26 75MOS/DEK AH® =  —396.60 —399.53 2.93 79SVE
C = 270.80 266.86 3.94 89VES/BAR Cp = 247.32 24734 -0.02 69STU/WES
S§° = 325.90 321.68 4.22 S6PAR/KEN §° = 597.31 596.40 0.91 69STU/WES
AS°® = —865.59 AS° = —999.81
AG® = —145.48 AG® = —101.44
InK; = 58.69 InK; = 40.92
Liquid Phase
Octanol; n-Octyl alcohol CsHis0 AH® = ~-478.10 —480.75 2.65 7SMOS/DEK
(1 C{H)3(C)) + (6 X C~(H):(C):) + (1 x CH)(O)(C)) + s = 358.12
(1XO-(H)(C)), 0 = 3 §° = 418.82
AS° = -1177.38
Literature — Calculated = Residual Reference AG® = -129.71
InK; = 5233
Gas Phase
AH® = -355.60 —358.27 2.67 77TMAN/SEL
C = 201.54 201.56 —-0.02 69STU/WES Undecanol CH0
$° = 519.40 518.08 132 69STU/WES (1X CH)3(C)) + (9% C~(H)z(C)z) + (1 x C-(H)(0)(C)) +
AS® = —805.50 (1 xO-(H)(C)), 0 =3
AG® = -118.11
InK; = 47.64 Literature — Calculated = Residual Reference
Liquid Phase " Gas Phase
AH®° = —42650 —429.29 2.79 75MOS/DEK AH® = —42220 —420.16 -2.04 69STU/WES
Cy = 304.00 297.28 6.72 89VES/BAR Cp = 270.20 270.23 —-0.03 69STU/WES
S° = 354.06 S§° = 636.30 635.56 0.74 69STU/WES
AsS® = —-969.52 AS°® = —1096.96
AG® = —140.23 AG® = -93.10
InK; = 56.57 InK; = 37.56
Liquid Phase
Nonanel; n-Nonyl alcohol CsH2,0 AH® = —504.80 ~506.48 1.68 75MOS/DEK
(1 X C~(H)3(C)) + (7 x C-(H)2(C)2) + (1 x C-(H)(O)(C)) + C = 407.00 388.54 18.46 90ZAB/RUZ
(1xO~(H)(C)), 0 = 3 §° = 451.20
ASe = —1281.31
Literature — Calculated = Residual Reference AG° = —124.46
InkK; = 50.20
Gas Phase
AH® =  —37550 ~378.90 3.40 TIMAN/SEL
G = 224.43 224.45 -0.02 69STU/WES Dodecanol; n-Dodecyl alcohol C1;H0
§° = 558.35 557.24 1.11 69STU/WES (1 X C~(H)3(C)) + (10 X C-(H)(C)2) + (1 x C~(H):(O)(C)) +
AS° = ~-902.66 (AxO-H)(C), 0 =3
AG° = -109.77
InKy — 44.28 Literature — Calculated = Residual Reference
Liquid Phase Gas Phase
AdI®° = —453.60 —455.02 1.42 75MOS/DEK AdI® =  —436.60 —440.79 4,19 79SVE
Cp = 327.70 C = 293.09 293.12 -0.03 69STU/WES
§°= 386.44 §° = 675.21 674,72 0.49 69STU/WES
AS° = ~1073.45 AS° = —1194.11
AG® = —134.97 AG® = —384.77
InK; = 5445 InK; = 34.19
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TABLE 15. Alcohols (69) — Continued

TaBLE 15. Alcohols (69) — Continued

Dodecanol; n-Dodecyl alcohol (Continued
(1x C-(H)5(C)) + (10 x C-(H)2(C)2) + (1 X C(H)(0)(O)) +
(1xXO~H)(C)), 0 = 3

Cuﬂuo

Tetradecanol; n-Tetradecyl alcohol (Continued)
(1 x C=(H)3(C)) + (12 x C=(H),(C)2) + (1 x C-(H)(O)(C)) +
(1xO-(H)(C)), o = 3

C1Hx0

Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Liquid Phase Liquid Phase
AH® = —528.50 —532.21 3N 75SMOS/DEK AH® = -579.70 —583.67 3.97 91STE/CHI
C = 438.30 418.96 19.34 90ZAB/RUZ C = 479.80
§° = 483.58 §° = 548.34
AS°® = —1385.24 AS° = -1593.11
AG® = -119.20 AG° = —108.69
InK; = 48.08 InK; = 43.84
Solid Phase
Tridecanol; n-Tridecyl alcohol CusH250 AH®° = —628.18 —632.32 4.14 91STE/CHI
(1 x C~(H)3(C)) + (11 x C-(H)x(C)2) + (1 x C-(H)2(0)(C)) + Cp = 388.00 381.66 6.34 74MOS/MOU
AxO-H)(CC), 0 =3 Cy = 426.32 381.66 44.66  91STE/CHI
§° = 386.16 :
Literature — Calculated = Residual Reference AS° = —1755.29
AG° = —108.98
InkK; = 43.96
Gas Phase
AH® = —461.42
C = 315.85 316.01 -0.16 69STU/WES
S° = 711.82 713.88 T-2.06 69STU/WES Pentadecanol; n-Pentadecyl alcohol CisH3,0
AS° = —1291.26 (1 x C~(H)5(C))+ (13 x C-(H)2(C)2) + (1 x C-(H)(O)(C)) +
AG® = -76.43 (1xO-(H)(O), o = 3
InK; = 30.83
Literature — Calculated = Residual Reference
Liquid Phase
AH® = —557.94 Gas Phase
Cp = 449,38 AH® = —502.68
§° = 515.96 C = 361.58 361.79 -0.21 69STU/WES
AS° = —1489.18 §° = 790.73 792.20 -1.47 69STU/WES
AG® = -113.94 AS° = —1485.56
InK; = 45.96 AG° = -59.76
InK; = 24.11
Solid Phase
AH®° = —599.40 —602.91 3.51 7SMOS/DEK Liquid Phase
Cy = 378.00 359.74 18.26 74MOS/MOU AH® = ~609.40
$° = 363.15 Cy = 510.22
AS® = —1641.99 §° = 580.72
AG® = -113.35 AS° = -1697.04
InK; = 45.73 AGe = —103.43
InK; = 41.72
Tetradecanol; n-Tetradecyl alcohol C14H3,0 Solid Phase
(1x C~(H)3(C)) + (12 X C-(H)2(C)2) + (1 x CH(H)(0O)(C)) + AH® = —658.20 —661.73 3.53 75SMOS/DEK
(1xO~H)C)), 0 =3 Cp = 400.00 403.58 —3.58 74MOS/MOU
§° = 409.17
Literature — Calculated = Residual Reference AS° = —1868.59
AG® = —104.61
InK; = 42.20
Gas Phase
AH° = —474.80 —482.05 7.25 91STE/CHI
Gy = 338.74 338.90 -0.16 69STU/WES
§° = 751.78 753.04 -1.26 69STU/WES
AS°® = —1388.41
AG® = —68.10
InK; = 27.47
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TaBLE 15. Alcohols (69) — Continued

TABLE 15. Alcohols (69) — Continued

Hexadecanol; n-Hexadecyl alcohol; Cetyl alcohol

CicH30

(1% C~(H)5(C)) + (14 x C-(H)x(C)z) + (1 X C-(H)(0)(C)) +
(1xO~(H)C)), 0 = 3

Octadecanol; n-Octadecyl alcohol Ci1sH30
(1 X C~(H)3(C)) + (16 X C~(H)2(C)2) + (1 x C-(H)(0)(C)) +
(1xO0-(H)(C)), 0 =3

Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas Phase Gas Phase
AH° = —517.00 -523.31 6.31 65DAV/KYB AHC = —564.57
G = 384.47 384.68 -0.21 69STU/WES C = 430.20 430.46 -0.26 69STU/WES
§° = 829.69 831.36 -1.67 69STU/WES §° = 907.59 909.68 -2.09 69STU/WES
AS° = —1582.71 AS° = -1777.01
AG° = -51.42 AG® = -34.75
InK; = 20.74 InK; = 14.02
Liquid Phase Liquid Phase
AH° = —635.13 AH° = —686.59
Cy = 540.64 C = 601.48
§° = 613.10 §° = 677.86
AS° = —1800.97 AS°® = ~2008.83
AG® = —-98.17 AG® = —87.66
InK; = 39.60 InK; = 35.36
Solid Phase : Solid Phase
AH° = —686.30 -691.14 4.84 75MOS/DEK AH°® = —~749.96
C = 422.00 425.50 -3.50 74MOS/MOU C = 469.34
§° = 432.18 §° = 478.20
AS°® = -1981.89 AS°® = —2208.49
AG® = ~100.24 AG® = -91.50
anf = 40.44 anf = 36.91
Heptadecanol; n-Heptadecyl alcohol C1H0 Nonadecanol; n-Nonadecyl alcohol CisH O

(1% C-(H)5(C)) + (15X C(H)x(C)2) + (1 X C~(H)2(0)(C)) +
(IxO0-H)(C)), 0 = 3

(1x C~(H)3(C)) + (17 X C-(H)z(C)2) + (1 X C~(H)(0)(C)) +
(IxO~(H)(C)), 0 = 3

Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas Phase Gas Phase
AH® = —543.94 AH® = -585.20
G = 407.35 407.57 -0.22 69STU/WES G = 453.08 453.35 -0.27 69STU/WES
§° = 868.64 870.52 —1.88 69STU/WES §° = 946.55 948.84 -2.29 69STU/WES
AS° = —1679.86 AS° = —-1874.17
AG® = -43.09 AG° = -26.42
InkK; = 17.38 InK; = 10.66
Liquid Phase Liquid Phase
AH® = —660.86 AH® = -71232
Cp = 571.06 Cy = 631.90
§° = 645.48 §° = 710.24
AS° = -~1904.90 AS° = —-2112.76
AG® = -9291 AG° = —82.40
InK; = 37.48 InK; = 33.24
Solid Phase Solid Phase
AH® = ~720.55 AH® = —=779.37
G = 447.42 G = 491.26
§° = 455.19 §° = 501.21
AS° = -2095.19 AS° = —2321.79
AG® = —95.87 AG° = —87.13
InK; = 38.67 InK; = 35.15
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TABLE 15. Alcohols (69) — Continued

Eicosanol; n-Eicosanyl alcohol
(1 X C(H)5(C)) + (18 X C-(H)(C):) + (1 X C<(H)A(0)(C)) +
(1x0-(H)(C)), o = 3

CHy0

2-Methyl-1-butanol C:H,,0
(2% C(H)5(C)) + (1 x C(H)(C)z) + (1 X C-(H)(C)s) +
(1x~CHj corr (tertiary)) + (1 x C-(H)2(0)(C)) + (1 x O~(H)(C))

Literature — Calculated = Residual Reterence Literature — Calculated = Residual Reference
Gas Phase Gas Phase
AH® = —605.83 AH® = -301.20 —300.81 -0.39 85MAJ/SVO
C = 475.97 476.24 -0.27 69STU/WES C, = 132.92
§° = 985.50 988.00 —2.50 69STU/WES
AS°® = -1971.32
AG® = -18.08 Liquid Phase
InK; = 729 AH® = —356.60 ~355.20 —1.40 65CHA/ROS
C = 203.04
§° = 251.57
Liquid Phase AS° = —663.08
AH® = —738.05 AG° = —-157.50
C = 662.32 InK; = 63.54
S° = 742.62
AS® = —2216.69
AG® = -77.14
InK; = 31.12 3-Methyl-1-butanol; Isoamyl alcohol CsH;;0
(2x C~(H)3(C)) + (1 x C-(H)2(C)2) + (1 X C(H)(C)3) +
(2Xx~CH; corr (tertiary)) + (1 x C-(H)2(0)(C)) + (1 x O-(H)(C))
Solid Phase
AH® = —808.78 Literature — Calculated = Residual Reference
C, = 513.18
§° = 524.22
AS® = —2435.09 Gas Phase
AG® = —-82.76 AH° = —300.80 —303.07 227 8SMAJ/SVO
InK; = 33.38 Cp = 132.92
2-Methyl-1-propanol; Isobutyl alcohol CH,0 Liquid Phase
(2x C«(H)3(C)) + (1 x C-(H)(C)3) + (2 x—CH; corr (tertiary)) + AH® =  —356.40 —357.38 0.98 65CHA/ROS
(1x C-(H)2(OXO)) + (1 x O«(H)(C)) G = 209.50 203.04 6.46 45ZHD
§° = 251.57
Literature — Calculated = Residual Reference AS° = —663.08
AG® = —159.68
InkK; = 64.42
Gas Phase
AH® = —283.80 —282.44 -1.36 66WAD2
Cce = 110.m3
Benzenemethanol; Benzyl alcohol; Phenylcarbinol C:H,0
(5 Ca~(H)(Ca)2) + (1 X Cp~(C)(Cp)2) + (1 X O~(H)(C)) +
Liquid Phase (1x C-(H)2(O)(Cs))
AH® = -33470 —331.65 -3.05 60SKI/SNE
G = 181.00 172.62 8.38 60SKI/SNE Literature — Calculated = Residual Reference
§° = 214.51 219.19 —4.68 68COU/LEE
AS° = —559.15
AL = —164.04 Gag Phace
InK = 66.54 AH° = -10042 -100.40 -0.02 26MAT
Liquid Phasc
AH® =  —160.71 -160.71 0.00 54PAR/MAN
C) = 215.94 214.62 1.32 75NIC/WAD
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TaBLE 15. Alcohols (69) — Continued

TasLE 15. Alcohols (69) — Continued

2-Ethyl-1-hexanol CsH, ;50
(2 X C~(H)3(C)) + (4 X C~(H)x(C)2) + (1 x C-(H)(C)s) +
(1x C~H)2(0)(0)) + (1 x O~(H)(C))
Literature — Calculated = Residual Reference
Gas Phase
AH® = ~360.44
C = 201.59
Liquid Phase
AH° = ~432.80 -430.21 —2.59 60TJE
c = 294.30
$° = 348.71
AS°® = —-974.87
AG® = -139.55
InK; = 56.29
2-Propanol; Isopropyl alcohol C3HgO
(2 % C-(H)5(C)) + (1 x C«(H)(O)(C): (alcohols,peroxides)) +
(1 x O~(H)(C)) + (2 x-CHj corr (tertiary)), o = 18
Literature — Calculated = Residual Reference
Gas Phase
AH° = —272.80 —-274.47 1.67 66WAD?2
Cy = 88.74 89.58 -0.84 69STU/WES
S° = 309.91 309.06 0.85 69STU/WES
AS° = ~33297
AG® = ~175.20
InkK; = 70.67
Liquid Phase
AH° = —=318.10 —318.68 0.58 61SNE/SKI
Cp = 154.43 167.43 -13.00 63AND/COU2
$° = 180.58 180.66 -0.08 63AND/COU2
AS°® = —461.37
AG® = ~181.12
InKy = 73.06
2-Butanol; sec-Butyl alcohol CH,;,0
(2x C-(H)5(C)) + (1 x C(H)x(C)2) +
(1 x C~(H)(O)(C): (alcohols,peroxides)) + (1 x O-(H)(C)) +
(1% ~CH, corr (tertiary)), ¢ = O, m = 2
Literature — Calculated = Residual Reference
Gas Phase
A = -292.70 —292.84 0.14 91STE/CHI
G = 113.30 112.47 0.83 69STU/WES
$§° = 359.03 359.74 -071 69STU/WES
AS® = —418.59
AG® = —168.04
InK; = 67.78

2-Butanol; sec-Butyl alcohol
(2% C-(H)5(C)) + (1 X C(H)x(C)2) +
(1 x CH{H)(0O)(C): (alcohols,peroxides)) + (1 x O-(H)(C)) +
(1X-CH; corr (tertiary)), a = 9,m = 2

CH,0

Literature — Calculated = Residual Reference
Liquid Phase
AH® = —342.60 —342.23 ~0.37 91STE/CHI
Cy = 197.40 197.85 ~0.45 T1AND/CON
§° = 213.10 213.04 0.06 T1AND/CON
AS° = —565.30
AG® = —173.69
InK; = 70.06
2-Pentanol CsH,;0

(2xC~H)3(C)) +(2x C-(H)AC)2) +
(1x C~(H)(O)(C) (alcohols,peroxides)) + (1 x O-(H)(C)) +
(1 x—CH; corr (tertiary)), o = 9, m = 2

Literature — Calculated = Residual Reference
Gas Phase
AH® = —312.00 —31347 147 8SMAJ/SVO
G = 135.36
S° = 398.90
AS° = —-515.75
AG® = —159.98
anf = 64.42
Liquid Phase
AH®° =  —~366.20 -367.96 1.76 74SAC/PES
o= 22827
§° = 245.42
AS° = -669.23
AG° = —168.43
InK, = 67.94
3-Pentanol Csnuo
(2xC-(H)(C)) +(2x C~-(H)(C)2) +
(1 x C~(H)(O)(C): (alcohols,peroxides)) +
(1xO-(H)(C)),c = 3
Literature — Calculated = Residual Reference
‘Gas Phase
AH® = —~314.60 —311.21 -3.39 {SMATISVO
Cp = 135.36
§° = 402.28
AS° = -512.37
AG® = — 15845
InK; = 63.92
Liquid Phase
AH° =  —368.60 —365.78 -2.82 74SAC/PES
Cy = 240.00 228.27 11.73 76CON/GIN
§° = 245.42
AS° = -669.23
AG® = —166.25
InK¢ = 67.06
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TaBLE 15. Alcohols (69) — Continued TABLE 15. Alcohols (69) — Continued
2-Hexanol CH,.0 4-Methyl-2-pentanol (Continued) CeH,, 0
(2 C~(H)3(C)) + (3 X C(H)(C)) + (3% CHH)5(C)) + (1 C~(H)A(C)) +
(1 x C(H)(0)(C): (alcohols,peroxides)) + (1 x O-(H)(C)) + (1x C-(H)(O)(C): (alcohols,peroxides)) + (1 x O-(H)(C)) +
(1 Xx-CHj corr (tertiary)), 0 = 9, = 2 (1 x C<(H)(C)3) + (3 x-CH; corr (tertiary)), o = 27,m = 2
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas Phase Liquid Phase
AH® = —329.90 —334.10 4.20 85MAJ/SVO AH® = -394.70 —398.97 427 74SAC/PES
C: = 158.25 Cy = 255.71
$° = 438.06 §° = 27245
AS® = -612.90 AS® = -778.51
AG® = —-151.36 AG® = —166.86
InK; = 61.06 InK; = 67.31
Liquid Phase
AdH° = —388.40 —393.69 5.29 T4SAC/PES 2-Methyl-3-pentanol CH,L 0
C = 258.69 (3% C-(H)3(C)) + (1 x C-(H)(C)2) + (1 x C~(H)(C)3) +
s° = 277.80 (1 x O~(H)(C)) + (1 x C~H)(O)(C); (alcohols,peroxides)) +
AS® = —~773.16 (2%~CHj corr (tertiary)), o = 27, = 2
AG° = -163.17 '
InK; = 65.82 Literature — Calculated = Residual Reference
3-Hexanol CeH,10 Gas Phase
(2x C~(H)3(0)) + (3x C~(H)(C)2) + (1 x O(H)(C)) + AH® = —338.53
(1 x C~(H)(0)(C); (alcohols,peroxides)), ¢ = 9,m = 2 Cy = 158.28
§° = 424.33
Literature — Calculated = Residual Reference AS° = —626.63
AG® = -151.70
InK; = 61.20
Gas Phase
AH° = —331.84
C = 158.25
S°(J/molK) = 438.06 Liquid Phase
AS°(J/molK) = -612.90 AH® = -396.40 —396.79 0.39 74SAC/PES
AG® = —151.36 Cy = 255.71
InK; = 61.06 §° = 272.45
AS° = -778.51
AG® = —~164.68
Liquid Phase InK; = 66.43
AH® = —-39240 —391.51 -0.89 85MAJ/SVO
C = 286.00 258.69 27.31 76CON/GIN
§° = 2717.80
AS® = —-773.16 2-Methyl-2-propanol; tert-Butyl alcohol C4H,0
AG® = -160.99 {3 X C—-(H)(C)) + (1 x C-(O)(C)s (alcohols,peroxides)) +
InK; = 64.94 (1x O-(H)(C)) + (3 x-CHj; corr (quaternary)), o = 81
] Literature — Calculated = Residual Reference
4-Methyl-2-pentanol CH..0
(3% C(H)5(C)) + (1 x C(H)(C)) +
(1 x C~(H)(O)(C) (alcohols,peroxides)) + (1 x O-(H)(C)) + Gas Phase
(1x CHH)(C)3) + (3 x—CH; curr (tertiary)), ¢ = 27, = 2 AH® = -312.60 -313.29 0.69 66WAD2
Cr = 113.39 111.08 231 69STU/WES
Literature — Calculated = Residual Reference S° = 326.27 322.32 3.95 69STU/WES
AS° = —~456.01
AG° = ~177.33
Gas Phase InK; = 71.53
AH° = —-340.79
Cy = 158.28
§$°(J/molK) = 424.33
AS°(I/molK) = —626.63
AG°(J/molK) = —153.96
InK; = 62.11
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TaBLE 15. Alcohols (69) — Continued

TABLE 15. Alcohols (69) — Continued

2-Methyl-2-propanol; tert-Butyl alcohol (Continued) C.H,;,0
(3 x C~(H)3(C)) + (1 x CHO)(C) (alcohols,peroxides)) +
(1 X O~(H)(C)) + (3 x~CHj corr (quaternary)), o = 81
Literature — Calculated = Residual Reference
Liquid Phase
AdH°® = -359.20 —358.63 -0.57 60SKI/SNE
C = 219.66 219.66 0.00 630ET
§° = 171.31 171.31 0.00 630ET
AS® = —607.03
AG® = -177.65
InK; = 71.66
Solid Phase
AdH® = —365.90 —365.18 -0.72 630ET
Gy = 146.11 146.12 -0.01 630ET
§° = 170.87 183.92 -13.05 630ET
AS° = —594.42
AG® = —~187.95
InK; = 75.82
2-Methy|-2-butanol C,;H.;O
(3 CHH)(C)) + (1 X CHH)A(C)2) +
(1X C~(0)(C); (alcohols,peroxides)) + (1 x O-(H)(C)) +
{2x-CHj corr (quaternary)), o = 27
Literature — Calculated = Residual Reference
Gas Phase
Ad° = —329.40 -329.36 -0.04 85MAJ/SVO
C = 131.67 133.97 -2.30 69STU/WES
§° = 366.85 370.62 -3.77 69STU/WES
AS® = —544.03
AG® = -167.16
InK; = 67.43
Liquid Phase
AH°® = —379.50 ~379.97 0.47 65CHA/ROS
C = 247.30 250.08 -2.78 83DAP/DEL
§° = 203.69
AS° = -710.96
AG® = —~168.00
InKe = 67.77
Triphenylmethanol; Triphenylcarbinol CisH,60
(15X Ca~(H)(C)2) + (3% Co~(C)(Ca)2) + (1 X O-(H)(C)) +
(1xCHOX)(Cp)s)
Literature — Calculated = Residual Reference
Solid Phase
AH® = -2.51 045 -2.96 S4PAR/MAN
G = 318.80 318.91 -0.11 31SMI/AND

1,2-Ethanediol; Ethylene glycol C,H(0,
(X CHH)(O)(C)) + (2X O~(H)C)), & = 2
Literature — Calculated = Residual Reference
Gas Phase
AH° = -387.50 —384.46 -3.04 29PAR/KEL
C, = 97.07 76.98 20.09 69STU/WES
§° = 323.55 324.10 ~0.55 69STU/WES
AS® = -284.14
AGe = —299.74
InkK; = 120.91
Liquid Phase
AH® = -455.30 —454.60 -0.70 29PAR/KEL
C = 149.30 156.56 ~7.26 79STE/TAM
§° = 166.90 152.96 13.94 25PAR/KEL
AS°® = —455.28
AG® = —318.86
InK; = 128.63
1,2-Propanediol; Propylene glycol C;H,0,

(1xC~H)3(C)) + (2x O~(H)(C)) +
(1x C~(H)(O)(C): (alcohols,peroxides)) + (1 x C-(H)(0)(C)) +
(1x~CHj corr (tertiary))

Literature — Calculated = Residual Reference
Gas Phase
AH® = —-421.30 —-422.18 0.88 T2GAR/HUS
Cy = 102.34
Liquid Phase
AH°® = —485.70 —496.19 10.49 72GAR/HUS
Cy = 188.10 209.23 -21.13 8SWIL/CHA
§° = 173.84
AS° = -570.71
AG® = —326.03
InkK; = 131.52
1,3-Propanediol; Trimethylene glycol C3H;0:

(1x C~(H)2(C)2) + (2x C~(H)(O}(C)) + (2 X O-(H)(C))

Literature — Calculated = Residual Reference
Gas Phase
AH® = ~392.10 —405.09 12.99 72GAR/HUS
Cs = 99.87 )
Liquid Phase
AH® = —~480.80 —480.33 -047 89KNA/SAB
Cy = 186.98
§° = 185.34
AS° = —559.21
AG° = —313.60
InK; = 126.51
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TasLE 15. Alcohols (69) — Continued

TABLE 15. Alcohols (69) — Continued

1,2,3-Propanetriol; Glycerol C3H50,
(2x C-(H)2(0)(C)) + (1 X C—(H)(0)(C). (alcohols,peroxides)) +
(3x0~(H)(C))

Literature — Calculated = Residual Reference
Gas Phase
AH° = -577.90 -569.89 —8.01 88BAS/NIL
G = 115.10
Liquid Phase
AH° = —669.60 -673.70 4.10 88BAS/NIL
C = 219.00 251.03 -32.03 88BAS/NIL
§° = 206.30 167.02 39.28 8SWIL/CHA
AS° = -680.05
AG® = —470.94
InK; = 189.98
1,2-Butanediol CH;00:

(1% C~(H)3(C)) + (1 x C(H)z(C)o) + (1 X C~(H)(0)(0)) +
(1% C-(H)(O)(C), (alcohols,peroxides)) + (2 X O~(H)(C))

1,4-Butanediol CH,;00,
(2X0—~H)(C)) + (2x CH(H)2(C)2) + (2 X C-(H)z(0)(C))
Literature — Calculated = Residual Reference
Gas Phase
AH° = —426.70 ~425.72 -0.98 T2GAR/HUS
Cs = 122.76
Liquid Phase
AH° = —505.30 ~506.06 0.76 89KNA/SAB
C, = 200.10 217.40 -17.30 84VAS/PET
$° = 223.40 217.72 5.68 7T9NIS/BAB
AS° = —~663.14
AG® = ~308.35
InK; = 124.38
2,3-Butanediol C.H,,0;

(2% C~(H)3(C)) + (2 x C~(H)(0)(C): (alcohols,peroxides)) +
(2x O-(H)(C))+ (2 x—CHj corr (tertiary))

Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference Gas Phase
AH° = —48230 -459.90 ~2240 46KNO/SCH
Gas Phase G = 127.70
AH° = —440.55
Cs = 125.23
Liquid Phase
AH® = —541.50 ~537.718 -3.72 37MOU/DOD
Liquid Phase Gy = 213.00 261.90 —48.90 36KHO/KAL
AH° = —523.60 -519.74 -3.86 37MOU/DOD §° = 194.72
C = 239.65 AS® = —-686.14
§° = 206.22 AG® = -333.21
AS® = —-674.64 InK; = 134.41
AG® = -318.60
InK; = 128.52
2-Methyl-1,2-propanediol CH,00:
(2X O—-(H)(C)) + (2 x C-(H)3(C)) + (2 -CH; corr (quaternary)) +
1,3-Butanediol C.H,00: (1x C~(0)(C); (alcohols,peroxides)) + (1 x C~(H)2(0)(C))

(1 X C-(H)5(C)) + (1 X=CH; corr (tertiary)) + (1 X C~(H)»(C)2) +

(2x0~(H)(C)) + (1 x C-(H)(0)(O)) +
(1x C~(H)(O)(C)2 (alcohols,peroxides))

Literature — Calculated = Residual Reference
Gas Phase
AH® = —433.20 —442.81 9.61 72GAR/HUS
G = 125.23
Liquid Phase
AH° = —501.00 —521.92 20.92 72GAR/HUS
Cy = 239.65
§° = 206.22
AS® = -674.64
AG® = —320.78
InK; = 129.40
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Literature — Calculated = Residual Reference
Gas Phase
AH® = —458.70
Cr = 123.84
Liquid Phase
AH® = —539.70 -533.93 -5.77 37MOU/DOD
Cy = 261.46
§° = 164.49
AS° = ~716.37
AG® = —320.34
InK; = 129.22
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TABLE 15. Alcohols (69) — Continued TaBLE 15. Alcohols (69) — Continued
1,2,3,4-Butanetetrol; Erythritol CH;0,  2,2'-Bis(hydroxymethyl)-1,3-propanediol;
(4x O~(H)(C)) + (2 x C-(H)(0)(C)) + Pentaerythritol (Continued) CsH;204
(2 x C-(H)(0)(C): (alcohols,peroxides)) (4 x O—(H)(C)) + (1 x C~C)4) + (4 x C~(H)2(O)(C))
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Liquid phase
AH® = -891.21
AH° = =775.20 —755.32 —19.88 SONIT/SEK C = 323.36
G = 153.22 §° = 207.27
AS® = —1014.94
AG° = ~588.61
Liquid phase Ik, = 237.44
AH° = —887.00 —892.80 5.80 52PAR/MAN
G = 345.50
S§° = 181.08 Solid phase
AS® = —904.82 AH® = —920.60 -918.17 ~243 S4MED/THO
AG® = -623.03 Cp = 190.41 121.05 69.36 S9WES
InK; = 251.33 §° = 198.07 180.21 17.86 S9WES
AS° = - 1042.00
AG® = —607.50
Solid phase InK; = 245.06
AH°® = —-910.40 —922.80 12.40 46PAR/WES
C = 170.70 170.38 0.32 32SPA/THO
S§° = 177.80 177.84 -0.04 26PAR/AND
AS° = -908.06 1,6-Hexanediol C¢H140,
AG® = ~652.06 (4 x C~(H)2(C)2) + (2% C~(H)z(0)(C)) + (2 X O~(H)(C))
InKy = 263.04
Literature ~ Calculated = Residual Reference
1,5-Pentancdiol Csi1120;2 Gas phasc
(2% O—~(H)(Q)) +(3x C—(H)z(C)2) + (2 x C-(H)(0)(C)) AH® = —459.40 —466.98 7.58 91STE/CHI
Cp = 168.54
Literature — Calculated = Residual Reference
Liquid phase
Gas phase AH® = —562.30 -557.52 —4.78 91STE/CHI
AdH° = —~448.99 —446.35 -2.64 T2GAR/HUS C = 278.24
Ccp = 145.65 £° = 282.48
AS° = —871.00
AG® = ~297.83
Liquid phase InK; = 120.14
AH® = —531.4¢9 —531.79 0.30 T2GAR/HUS
G = 247.82
§° = 250.10 Solid phase
AS® = -1761.07 AH° = —583.86 —582.96 -0.90 91STE/CHI
AG® = —303.00 Cp = 203.60 190.02 1321 01STE/CHI
InK; = 122.26 §° = 198.74
AS° = ~954.74
AG® = —298.30
InK; = 120.33
2,2'-Bis(hydroxymethyl)-1,3-propanediol;
Pentaerythritol CsH,,0,
(4x O~(H)(C)) +(1 X CHC)a) + (4 x C~(H)(0)(C))
1,10-Decanedinl C1eH2,0,
Literature — Calculated = Residual Reference (8 x C-(H)(C)2) + (2 x O—-(H)(C)) + (2 x C~(H)2(0)(C))
Literature — Calculated = Residual Reference
Gas phase ——
Ad° = —776.70 ~749.72 -26.98 54BRA/CLE
G = 170.49 Gas phase
AdH® = —549.50
C = 260.10
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TaBLE 15. Alcohols (69) — Continued

E. S. DOMALSKI AND E. D. HEARING

TaBLE 15. Alcohols (69) — Continued

1,10-Decanediol (Continued) CyoH220; Cyclohexanol; Cyciohexyl alcohol (Continued) C¢H,,0
(8% C~(H)2(C)2) + 2x O—-(H)(C)) + (2% C—(H),(0)(C)) (1 x O-(H)(C)) + (1 x C-(H)(O)(C): (alcohols,peroxides)) +
(5 X C—(H)2(C)2) + (1 x Cyclohexane (sub) rsc), o = 1
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Liquid phase
AH® = —-660.44 Liquid phase
Cs = 399.92 AH° = —348.60 —349.81 121 62RAB/TEL
§° = 412.00 Cy = 213.59 220.36 -6.77 68ADA/SUG
AS° = -1286.72 §° = 203.87 201.06 2.81 68ADA/SUG
AG® = —276.80 AS® = -719.33
InK; = 111.66 AG® = ~135.34
InkK; = 54.60
Solid phasc
AH® = . —693.50 —700.60 7.10 62PAR/MOS
G = 271.70 ' Cycloheptanol; Cycloheptyl alcohol C-H1.0
§° = 290.78 (1x O-(H)(C)) + (1 x C(H)(O)(C): (alcohols,peroxides)) +
AS® = —1407.94 (6 X C—(H)2(C)2) + (1 X Cycloheptane rsc)
AG® = —280.82
InK; = 113.28 Literature — Calculated = Residual Reference
Gas phase
Cyclopentanol; Cyclopentyl alcohol CsH;00 AH® = —282.87
(1 X O—(H)(C)) + (1 x C-(H)(O)(C): (alcohols,peroxides)) + Cy = 138.32
(4 X C~(H)2(C)2) + (1 x Cyclopentane (sub) rsc)
Literature — Calculated = Residual Reference Liquid phase
AH® = —349.98
C: = 250.20 244.80 5.40 72ADA/SUG
Gas phase §° = 241.63 224.23 17.40 T2ADA/SUG
AH®° = —242.60 —248.40 5.80 62SEL/SUN AS° = -832.47
Cp = 101.81 AG® = -101.78
InK; = 41.06
Liquid phase
AH® = —300.00 —298.43 -1.57 62SEL/SUN 1-Adamantanol Ci1oH 0
Cy = 184.10 192.83 —8.73 56PAR/KEN (3% C~(H)(C)s) + (6 X C~(H)2(C)z) + (1 X Adamantane rsc)+
S = 206.30 200.23 6.07 56PAR/KEN (1 X C~(O)(C) (alcohols,peroxides)) + (1 x O-(H)(C))
AS° = —583.85
AG° = —124.36 Literature — Calculated = Residual Reference
InK; = 50.16
Gas phase
AH® = —310.90 -306.26 —4.64 78ARO/STE
Cyclohexanol; Cyclohexyl alcohol Ce¢H 20
(1 x O~(H)(C)) + (1 X C-(H}OXC). (alcohols,peroxides)) +
(5 X C—(H)2(C)2) + (1 X Cyclohexane (sub) rsc), o = 1 Solid phase
AH° = —397.50 —403.13 5.63 78ARO/STE
Literature — Calculated = Residual Reference
2-Adamantanol Cyel;0
Gas phase (4 X C—-(H)(C)3) + (5 X C~(H)2(C)2) + (1 X Adamantane rsc)+
AH® =  —286.20 —288.97 2.71 66WAD2 (1 x C-(H)2(0)(C)) + (1 x O-(H)(C))
G = 127.24 129.75 -2.51 69STU/WES
S° = 360.04 358.22 1.82 69STU/WES Literature — Calculated = Residual Reference
AS° = -562.17
AG® = -121.36
Ink; = 48.96 Gas phase
AH® = —299.20 ~-306.20 7.00 78ARO/STE
Solid phase
AH® = —387.90 —400.45 12.55 78ARO/STE
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TABLE 15. Alcohols (69) — Continued TaBLE 15. Alcohols (69) — Continued
Phenol CsHeO 3-Methylphenol; m-Cresol _ GH,0
(5% Co~(H)(Ca)2) + (1 X Ce~(0)Cp)2+ (1 X O-(H)(Cy)), & = 2 (1xC-(H)5(C)) + (1 X O~(H)(Cp)) + (4 X Ca~(H)(Cz)2) +
‘ (1 X Cs~HC)(Cs)2) + (1 X meta corr)+ (1 x Cg—~(0)Cg)2, 0 = 3
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase |
AH° =  —96.40 —-96.00 -0.40 60AND/BID Gas phase
G = 103.55 102.07 1.48 69STU/WES © AH° = —13230 ~129.06 -3.24 60AND/BID
§° = 315.60 313.57 2.03 69STU/WES Cp = 122.47 124.65 -2.18 69STU/WES
AS°® = —215.11 S° = 356.77 353.60 3.17 69STU/WES
AG® = ~31.87 AS° = —311.39
InK; = 12.85 AG® = -36.22
InK; = 14.61
Liquid phase
AH° = —153.86 —156.56 2.70 63AND/COU Liquid phase ‘
G = 197.75 AH® = —-194.00 -193.17 -0.83 60AND/BID
§° = 171.65 C = 224.93 221.65 3.28 67AND/COU
AS° = —351.02 S° = 212.59 212.58 0.01 67AND/COU
AG® = —-51.90 AS® = -45241
InK; = 20.94 AG® = —58.29
InK; = 2351
Solid phase :
AH° = —165.10 -165.60 0.50 60AND/BID
G = 127.44 129.61 -2.17 63AND/COU 4-Methylphenol; p-Cresol C:HsO
§° = 144.01 143.96 0.05 63AND/COU (1 xC~(H)35(C)) + (1 x O-(H)(Cp)) + (4 X Cg—~(H)(Cs)2) +
AS° = —384.71 (1xCg=(C)(Cp)2) + (1 X Cs«0)Cr)2, @ = 6
AG® = -50.90
InK; = 20.53 Literature — Calculated = Residual Reference
Gas phase
2-Methylphenol; o-Cresol C;HsO AH° = -125.40 —128.43 3.03 60AND/BID
(1x C~(H)3(C)) + (1 x O—(H)(Cs)) + (4 X Cs—(H)(Cz)2) + Cp = 124.47 123.94 0.53 69STU/WES
(1% Co~(C)(Co)z) + (1 X ortha corr) + (1 X Cy—(0)(Cp)s), o = 3 s° = 347.65 347.83 —0.18 69STU/WES
AS° = ~317.15
Literature — Calculated = Residual Reference AG® = —33.87
InK; = 13.66
Gas phase
AH° = —128.60 -127.17 -143 60AND/BID Liquid phase
C = 130.33 130.34 -0.01 69STU/WES AH° = ~-193.17
$° = 357.61 351.10 6.51 69STU/WES Cp -~ 221.04 221.65 - 0.61 7SNIC/WAD
AS® = -313.89 §° = 212.58
AG® = -33.58 AS° = —452.41
InK; = 13.55 AG® = —-58.29
InkK; = 23.51
Liquid phase
AH° = —189.91 Solid phase
Cp = 225.15 AMH° = 199,28 - 20497 5.69 60AND/BID
§° = 212.58 G = 150.25 153.67 -342 67AND/COU
AS° = —452.41 $° = 167.32 172.40 -5.08 67AND/COU
AG° = -55.03 AS° = —492.59
Ink, = 22.20 AG® - —58.11
InK; = 23.44
Solid phase
AdI° = —204.60 —199.97 —4.63 G60AND/BID
G = 154.56 153.67 0.89 67AND/COU
§° = 165.44 17240 —-6.96 67AND/COU
AS° = —492.59
AG® = —-53.11
InK; = 21.42
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TaBLE 15. Alcohols (69) — Continued

TaBLE 15. Alcohols (69) — Continued

2-Ethylphenol
(1% C~(H);3(C)) + (1 x C-(H)2(C)(Cg)) + (1 X Cg—(C)(Cs)2) +
(4% Ca~(H)(Cg)2) + (1 X O—~(H)(Cp)) + (1 X Ca~(0)(Ca)2) +

(1 xortho corr)

CsH,o0

Literature — Calculated = Residual Reference
Gas phase
AH® = —-145.18 —148.51 333 63BID/HAN
C = 155.95
Liquid phase
AH® = —208.78 -214.72 5.94 63BID/HAN
G = 248.05
S§° = 259.98
AS° = —541.32
AG® = —-53.33
Ink; = 21.51
3-Ethylphenol CsH, 0O

(1% C«(H)5(C)) + (1 X C(H)2(C)(Ca)) + (1 X Ce~(C)(Ca)2) +
(4% Cs~(H)(Cp)2) + (1 X O~(H)(Ce)) + (1 X Cz~(0)(Ca)2) +
(1 X meta corr)

Literature — Calculated = Residual Reference
Gas phase
AH® =  -146.11 —150.40 429 63BID/HAN
C = 150.26
Liquid phase
AH° = -21430 —-217.98 3.68 63BID/HAN
C = 24455
§° = 259.98
AS° = -541.32
AG® = -56.59
InK; = 2283
4-Ethylphenol CgH;00

(1x C~H)3(C)) + (1 X C<{H)2(C)(Cr)) + (1 X Ca~(C}(Cs)2) +
(4% Ca~(H)(Cg)z) + (1 X O~(H)(C3)) + (1 X Cs~(0)(C)2)

Literature — Calculated = Residual Reference
Gas phase
AdH° = -144.10 -149.77 5.67 63BID/HAN
C = 149.55
Liquid phase
AH® = -217.98
Cy = 244.55
§° = 259.98
AS° = —-541.32
AG® = -56.59
InK; = 22.83

4-Ethylphenol (Continued)
(1x C-(H)3(C)) + (1 x C(H)>(C)(Cp)) + (1 X Ce~(C)(Ca)2) +
(4 X Cg~(H)(Cp)2) + (1 X O~(H)(Cs)) + (1 X Ce=(0)(Cs)2)

Gyt 00

Literature — Calculated = Residual Reference
Solid phase
AH® = —22439 —227.07 2.68 63BID/HAN
C = 206.90 203.05 3.85 7SNIC/WAD
§° = 199.30 ‘
AS° = —602.00
AG® = ~47.58
InK; = 19.20
2,3-Dimethylphenol CsH 1,0

(2x C-(H)3(C)) +(2 % Ca~(C)(Cs)2) + (3 X Co~(H)(Ca)2) +
(1 X O~(H)(Cg)) + (1 X Cs~(0)(Cg)2) + (2 X ortho corr) +

(1 X meda corr)

Literature — Calculated = Residual Reference
Gas phase
AH° = ~157.19 -158.97 1.78 60AND/BID
C = 15932
Liquid phase
AH® = -223.26
cs = 252.55
§° = 247.51
AS° = —553.79
AG® = -58.15
InK; = 23.46
Solid phase
AH® - —241.21 —232.34 —8.87 60AND/BID
Cy = 177.73
§° = 200.84
AS° = —600.46
AG® = —53.31
InK; = 21.51
2,4-Dimethylphenol CsH,00

(2% C~(H)3(C)) + (2% Cg—(C)(Cr)2) + (3 x Ce~(H)(Ce)2) +
(1x O-(H)(Cs)) + (1 X Ca—(O)(Cg)2) + (1 X ortho corr) +
(1 Xmeta corr)

Literature — Calculated = Residual Reference
Gus phase
AH® = —162.88 -160.23 ~2.65 60AND/BID
C, = 152.92
Liquid phase
AH° = -228.78 —226.52 -2.26 60AND/BID
G = 249.05
3 = 247.51
AS° = -553.79
AG® = —61.41
InK; = 24.77




ESTIMATION OF THERMODYNAMIC PROPERTIES OF ORGANIC COMPOUNDS 923
TABLE 15. Alcohols (69) — Continued TaBLE 15. Alcohols (69) — Continued
2,5-Dimethylphenol CeH,00 3,4-Dimethylphenol CsH,0
(2% C~(H)5(C)) + (2 X Ce~(C)(Cp)2) + (1 X O~(H)(Cp)) + (2% C-(H)5(C)) + (2% Cs~(C)(Ca)z) + (3 X Co~(H)(Ca)2) +
(1xCg~«O)Cr)2)+ (3% Cs~(H)(Cs)2)+ (1 xortho corr)+ (1x O—(H)(Cg)) + (1 X Cg—(0)(Cs)2) + (1 X ortho corr) +
(1 X meta corr) (1Xmeta corr)
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phasc Gas phase
AH® = -161.59 —-160.23 -1.36 60AND/BID AH° = -156.57 —-160.23 3.66 60AND/BID
G = 152.92 C = 152.92
Liquid phase Liquid phase
Ad° = ~226.52 AH® = —226.52
Cy = 249.05 G = 249.05
S§° = 24751 §° = 24751
AS° = ~553.79 AS® = —553.79
AG® = -61.41 AG® = -61.41
InK; = 24.71 InK; = 24.77
Solid phase Solid phase
AH° = —246.60 —237.34 -926 60AND/BID AH® = —242.30 —-237.34 —4.96 60AND/BID
Cp - 177.73 Cp = 177.73
§° = 200.84 §° = 200.84
AS° = - 600.46 AS° = —600.46
AG® = —58.31 AGe = -58.31
InK; = 23.52 InkK; = 2352
2,6-Dimethylphenol CsHy 0O 3,5-Dimethylphenol CsH,60
(2x C~(H)3(C)) + (2% Ce~(C)(Ca)2) + (3 X Ce~(H)(Ca)) + (2% C~(H)3(C)) + (2% Ce~C)(Cr)2) + (3% Ca~(H)(Ca)2) +
(1 X O~(H)(Cs)) + (1 X Cs~(O)(Cs)2) + (2 X ortho corr) + (1x O—(H)(Cg)) + (1 X Cg~(O)(Cg)2) + (3 X meta corr)
(1Xmeta corr)
Literature — Calculatcd — Rcsidual Refercnce
Literature — Calculated = Residual Reference
Gas phase
Gas phase AH° = -161.59 —162.75 1.16 60AND/BID
AH® = —161.80 —158.97 -2.83 60AND/BID Cy = 147.94
Cp = 159.32
Liquid phase
Liquid phase Ad° = —~229.78
AH® = —223.26 G = 245.55
C = 252.55 S° = 247.51
Se = 247.51 AS° = —-553.719
AS® = -553.79 AG® = —64.67
AG® = -58.15 InK; = 26.09
InK; = 23.46
Solid phase
Solid phase A = —244.39 —238.34 -6.05 60AND/BID
AdH® = -23740 -23234 -5.06 60AND/BID Cy = 177.73
Cp = 177.73 §° = 200.84
§° = 200.84 AS°® = —600.46
AS® = —~600.46 AG® = —-59.31
AG® = -53.31 Ink, = 23.93
InK; = 2151
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TABLE 15. Alcohols (69) — Continued TaBLE 15. Alcohols (69) — Continued
1,2-Benzenediol; Catechol CeHeO, 1,4-Benzenediol; Hydroquinone CeHO;
(2% O—(H)(Cg)) + (2 X Cg~(O)Cg)2 + (4 X Ce~(H)(Cg)2) + (2% O-(H)(Cg)) + (2 X Cg—(0)Cs)2 + (4 X C~(H)(Cs)2)
(1x OH-OH ortho corr) :
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
Gas phase AH®° =  —265.30 -274.86 9.56 S6MAG
AH°® =  —267.50 —268.66 1.16 84RIB/RIB Cp = 122.48
C = 128.88
Liquid phase
Liquid phase AH° = —362.08
AH® = —358.82 Cp = 259.42
C = 262.92 S° = 182.08
§° = 182.08 AS° = —~449.12
AS° = —449.12 AG® = —228.18
AG® = —224.92 InK; = 92.04
InkK; = 90.73
Solid phase
Solid phase AH® = —364.50 —370.38 5.88 S6PIL/SUT
AH® = -=354.10 —354.38 0.28 84RIB/RIB C = 136.40 138.44 —-2.04 SOUEB/ORT
C = 140.58 138.44 2.14 SOUEB/ORT S° = 151.42
§° = 151.42 AS° = —479.78
AS® = —479.78 AG® = -227.33
AG® = -211.33 InK; = 91.71
InK; = 85.25
1-Naphthol CeH:0
1,3-Benzenediol; Resorcinol CHe02 (7% Ce~(H)(Cg)2) + (1 X O-(H)(Cs)) + (1 X Cg—(0)Cp)2 +
(2% O—-(H)(Cg)) + (2 X Cg=(0)Cg)2 + (4 X Cs-(H)(Cp)2) + (2% Car-(Crr)(Ce)2) + (1 X naphthalene 1 sub)
(1 x OH-OH meta corr)
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
Gas phase AH° = —30.80 -28.18 -2.62 88RIB/RIB
aAdHs = —274.70 —274.86 0.16 68DES/WIL G = 143.68
G = 123.19
Liquid phase
Liquid phase A = —108.58
AH® = —362.08 Cy = 262.15
C = 259.42 §° = 224.31
S° = 182.08 AS° = —-457.90
AS° = —346.59 AGT = 27.94
AG® = -258.74 InK; = -11.27
InK; = 104.38
Solid phase
Solid phase AH® = -122.00 -124.34 234 88RIB/RIB
AH®° = -368.00 ~-368.38 0.38 68DES/WIL Cp = 174.47
Cy = 139.33 138.44 0.89 S0UEB/ORT §° = 177.46
S° = 151.42 AS° = —-504.75
AS°® = -371.25 AG® = 26.15
AG® = —255.90 InK¢ = —10.55
InK; = 103.23
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TABLE 15. Alcohols (69) — Continued

TABLE 15. Alcohols (69) — Continued

2-Naphthel CHs0 2,2-Bis(4-hydroxyphenyl)-propane CysH( 0,
(7% Co~(H)(Ca)2) + (1 x O—(H)(Cs)) + (1 X Cs—(0)(Cs)2) + (2x C(H)5(C)) + (2% Ca~(C)(Cp)z) + (2 X Ca~(0)(Ca)2) +
(2 X Car~(Cer)(Cg)2) + (1 X naphthalene 1 sub) (8 x Cs~(H)(Cp)2) + (2 X ~CH; corr (quaternary)) +
(1 X CHC)2(Cg)2) + (2 x O-(H)(Cg))
Literature — Calculated = Residual Reference
Literature-Calculated = Residual Reference
Gas phase
AH® = —-20.90 —28.1R -1.72 88RIB/RIB Solid phase
C = 143.68 AH® =  —368.60 —365.83 -2.77 48HUB/KNO
Liquid phase
AH® = —108.58 1,2-Naphthalenediol CioH,0,
Cp = 262.15 (6 X Ca—(H)(Cp)2) + (2 X O—(H)(Cg)) + (2 X Ca—(0)(Cg)2) +
S° = 224.31 (2 X Car(Car)(Cg)2) + (1 X naphthalene 2 sub) +
AS°® = —457.90 (1 x OH-OH(ortho corr))
AG® = 27.94
InK; = -11.27 Literature — Calculated = Residual Reference
Solid phase Gas phase
AdH° = —-12420 -124.34 0.14 88RIB/RIB AdH® = —200.50 —200.04 -043 88RIB/RIB
Gy = 174.47 Cr = 166.18
$° = 177.46 . N
AS° = -504.75
AG® = 26.15 Liquid phase
InK; = ~10.55 AdH® = —314.10
G = 323.82
§° = 228.74
AS° = —555.99
2,3-Naphthalenediol; 2,3-Dihydroxynaphthalene CoH350, AG° = —148.33
(6% Co—(H)(Cs)2) + (2 X O~H)(Cr)) + (2 X Co~(O)(Cs):) + Ink; = 5084
(2 %X Car—(Crr)(Cg)2) + (1 X naphthalene 2 sub)
Literature ~ Calculated = Residual Reference Solid phase
AH° = -309.80 -313.12 332 88RIB/RIB
C, = 183.30
Gas phase §° = 184.92
AH° = -192.80 —207.04 14.24 88RIB/RIB AS° = -599.81
P = 166.18 AG® = —134.29
InK; = 54.17
Liquid phase
AH® = -314.10
G = 323.82 1,3-Naphthalenediol C1eH,0,
S§° = 228.74 (6 X Cg~(H)(Cs)2) + (2 X O-(H)(Cs)) + (2 X Cs—~(O)(Cs)z) +
AS° = —555.99 (2% Cgr~(Cgr)(Cs)z) + (1 X naphthalene 2 sub) +
AG® = —148.33 (1xX OH-OH(meta corr))
InK; = 59.84
Literature — Calculated = Residual Reference
Solid phase
AH® = -31640 -329.12 12.72 76COL/ROU Gas phase
C = 183.30 AH° =  -211.20 —207.04 —4.16 88RIB/RIB
§° = 184.92 C = 166.18
ASe = —599.81
AG® = —150.29
InK; = 60.62 Liquid phase
AHC = -314.10
ce - 323.82
§° = 228.74
AS° = —555.99
AG® = —148.33
InK; = 59.84
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TasLE 15. Alcohols (69) — Continued

TABLE 16. Ethers (53)

1,3-Naphthalenediol (Continued)

CyoHsO0,

(6% Ce~(H)(Cs)2) + (2% O—(H)(Ce)) + (2 X Co~(0)(Ca)2) +

(2% Car—~(Csr)(Cs)2) + (1 X naphthalene 2 sub) +

(1x OH-OH(meta corr)

Literature — Calculated = Residual Reference
Solid phase
AH° = -327.20 -327.12 -0.08 88RIB/RIB
Cs = 183.30
S = 184.92
AS° = -599.81
AG° = —148.29
InK; = 59.82
1,4-Naphthalenediol CoHa0,

(6 Ce~(H)(Ca)2) + (2% O~(H)(Cg)) + (2% Cs~(0)(Ce)2) +

(2% Car—(Cgr)(Cg)2) + (1 X naphthalene 2 sub)

Literature — Calculated = Residual Reference
Gas phase
AH® = -197.00 -207.04 10.04 88RIB/RIB
C = 166.18
Liquid phase
AH® = -314.10
G = 323.82
$° = 228.74
AS° = —555.99
AG® = —148.33
InK; = 59.84
Solid phase
AH® = -317.40 -329.12 11.72 88RIB/RIB
C = 183.30
§° = 184.92
ApS® = —599.81
AG® = -150.29
InK; = 60.62

Methoxymethane; Dimethyl ether CHO
(2xCH{H):(C))+(1x0~C),), ¢ = 18
Literature — Calculated = Residual Reference
Gas phase
AH° = —184.10 —185.94 1.84 64PIL/PEL
Cy = 65.81 70.00 -4.19 69STU/WES
§° = 267.06 259.94 7.12 69STU/WES
AS® = —245.78
AG® = -112.66
InK; = 45.45
Ethoxyethane; Diethyl ether CH, 0

(2% C~H)3(C)) +(1 X O~(C2) +(2X C(H)(0)(C)), o = 18

Literature — Calculated = Residual Reference
Gas phase
AH® = —252.10 —-251.74 -0.36 63PIL/SKI
C = 112,51 110.66 1.85 69STU/WES
§° = 342.67 346.80 -4.13 69STU/WES
AS° = —431.54
AG° = —123.08
InK; = 49.65
Liquid phase
AH® = —~279.40 —277.65 -1.75 T1ICOU/LEE
c, = 172.51 164.51 8.00 71COU/LEE
$° = 253.50 258.56 -5.06 71COU/LEE
AS° = ~519.78
AG® = -122.68
InK; = 49.49
Propoxypropane; Di-n -propyl ether CeH, 0

(2% C(H)(C)) + (1 X O~(C)) + (2 X C~(H)(C)2) +
(2% C-(H)(0)(C)), v = 18

Literature — Calculated = Residual Reference
Gas phase
AH° = -293.10 -293.00 -0.10 80MAJ/WAG
= 158.28 156.44 1.84 69STU/WES
3¢ = 422.50 425.12 —2.62 695 TU/WES
AS® = —625.84
AG® = -106.41
InK; = 4292
Liquid phase
AH® = —-328.82 -329.11 0.29 65COL/PEL
Cy = 221.58 225.35 =371 75AND/COU
$° = 323.88 323.32 0.56 75AND/COU
AS° = —727.64
AG® = -112.16
InK; = 45.25
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TaBLE 16. Ethers (53) — Continued TABLE 16. Ethers (53) — Continued
Butoxybutane; Di-n-butyl ether CsH 5O Methoxybutane; Methyl butyl ether CsH;;,0
(2% C~(H)3(C)) + (4 X C-(H)2(C)2) + (2 x C(H)(O)(C)) + (2XC~H)3(C)) +(2x C-(H)2(C)z) + (1 x C-(H)(O)(C)) +
(1x0~C)), o = 18 (Ax0~C)), 0 =9
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH® = -33290 —334.26 1.36 S8OMAJ/WAG AH° = -258.10 —260.10 2.00 7SFEN/HAR
C = 204.01 202.22 1.79 69STU/WES C, = 136.11
S° = 500.41 503.44 -3.03 69STU/WES §° = 387.45
AS® = —820.14 AS° =. —527.20
AG® = —89.73 AG® = —102.92
InK; = 36.20 InK; = 41.52
Liquid phase Liquid phase
AH° = =377.90 —-380.57 2.67 65COL/PEL AH® = —-290.60 —293.31 271 75FEN/HAR
C = 286.19 Cp = 192.72 191.71 1.01 75AND/MAR
§° = 388.08 §° = 295.30 290.73 4.57 75AND/MAR
AS® = -935.50 AS” = —623.92
AG° = -101.65 AG® = -107.29
InK; = 41.01 InK; = 43.28
Methoxydecane; Methyl decyl ether CH 0
Methoxyethane; Methyl ethyl ether C3Hs0 (2x C-(H)3(C)) + (1 x C-(H)(0)(C)) + (1 X O~C)2) +
(2% C-(H)3(C)) + (1 x C(H)z(0)(C)) + (1 X O~(C)), ¢ = 9 (8XCAH)z(C)2), 0 = 9
Literature ~ Calculated = Residual Reference Literature ~ Calculated = Residual Reference
Gas phasc Gas phasc
AH® = -21640 —-218.84 2.44 64PIL/PEL AH® = —381.12 —383.88 2.76 TSFEN/HAR
C = 89.75 90.33 -0.58 69STU/WES C = 273.45
§° = 310.62 309.13 1.49 69STU/WES S§° = 622.41
AS°® = —332.89 AS° = ~1110.10
AG® = —119.59 AG® = -52.90
InK; = 48.24 InkK; = 21.34
Liquid phase
Methoxypropane; Methyl propyl ether C4H,00 AH® = —44342 —~447.69 427 7SFEN/HAR
(2% C~(H)3(C)) + (1 x C~(H)2(C);) + (1 X C-(H)(O)(C)) + C = 370.80 374.23 -3.43 75AND/MAR
(I1X0AC)), 0 =9 S° = 490.50 485.01 5.49 75AND/MAR
AS° = ~1247.50
Literature — Calculated = Residual Reference AG° = -75.75
InkK; = 30.56
Gas phase
AH® =  ~237.70 —239.47 177 64PIL/PEL
G = 112.51 113.22 -0.71 69STU/WES 2-Methoxypropane; Methyl isopropyl ether CH;e0
§°~ 34045 34820 1.16 69STU/WES (3% C (H)s(C)) 1 (1% O~C)2) +
AS°® = —430.05 (1x C-(H)(0)(C). (ethers,esters)) +
AG® = -111.25 (2x-CHj corr (tertiary)), o = 27
InK; = 44.88
Litcraturc — Calculated - Residual Reference
Liquid phase
AH° = -265.89 —267.58 1.69 80MAJ/WAG Gas phase
Cp = 161.90 161.29 0.61 7SAND/MAR AH° -~ —252.00 —252.18 0.18 G64PIL/PEL
S§° = 253.70 258.35 —4.65 75AND/MAR C = 111.09 113.51 -2.42 69STU/WES
AS° = -519.99 $° = 338.32 331.09 7.23 69STU/WES
AG® = -112.55 AS°® = —447.25
InK; - 45.40 AG® = —118.83
InK; = 47.94
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TasLE 16. Ethers (53) — Continued

TaBLE 16. Ethers (53) — Continued

2-Propoxy-2-propane; Diisopropyl ether

2-Methoxypropane; Methyl isopropyl ether (Continued) CH,;00 CH,0
(BxC-(H)3(C))+ (1 xO0~C)) + (4 X C-(H)3(C)) + (2 x C-(H)(O)(C): (ethers,esters)) +
(1 x C—(H)(0)(C): (ethers,esters)) + (1 X 0—~(C)2) + (4 x~CHj corr (tertiary)), ¢ = 162
(2x—CH; corr (tertiary)), o = 27
Literature — Caiculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phasc .
Liquid phase AH® = —319.40 —318.42 -0.98 80MAJ/WAG
AH° = -278.70 —279.02 0.32 80MAJ/WAG C = 158.28 157.02 126 69STU/WES
Cy = 161.92 159.27 2.65 75AND/MAR S° = 390.24 390.71 -0.47 69STU/WES
§° = 253.72 251.37 2.35 75AND/MAR AS° = ~660.25
AS® = -526.97 AG° = -121.57
AG® = -121.90 InK; = 49.04
InK; = 49.18
Liquid phase
2-Methoxy-(2-methyl)propane; Methyl tert- AH®° = —351.50 -351.99 0.49 65COL/PEL
butyl ether CsH,,0 G = 216.10 221.31 =521 74AND/COU
(4 x C-(H)5(C)) + (1 x C~O)(C)s (ethers,esters)) + (1 x O—(C),) + §° = 304.60 309.36 -4.76 74AND/COU
(3x~CHs corr (quaternary)), ¢ = 243 AS° = —741.60
AG®° = -130.88
Literature — Calculated = Residual Reference InK; = 52.80
Gas phase
AdH°® = ~283.50 -274.64 —8.86 80MAJ/WAG 2-Butoxy-2-butane; Di-sec-butyl ether CsHs0
G = 134.18 136.06 —1.88 69STU/WES (4 x C-(H)3(C)) + 2 X C-(H)2(C)2) +
$° = 352.96 351.02 1.94 69STU/WES (2x C-(H)(O)(C) (ethers,esters)) + (1 X O~(C),) +
AS°® = —563.63 (2x~CH; corr (tertiary)), o = 162
AG® = -106.59
InKy = 43.00 Literature — Calculatpd =Residual Reference
Liquid phase Gas phase
AH° = ~-313.60 -313.65 0.05 75FEN/HAR AH° = —360.70 —-355.16 —5.54 80MAJ/SVO
Cp = 187.50 190.65 -3.15 75AND/MAR C = 204.01 202.80 1.21 69STU/WES
§° = 265.30 265.30 0.00 75AND/MAR §° = 462.62 469.03 —6.41 69STU/WES
AS° = —649.35 AS° = —854.55
AGT = —120.05 AGT = —100.38
InK; = 4843 InK; = 40.49
Ethoxypropane; Ethyl propyl ether CsH,,0 Liquid phase
(2x CHH)3(C)) + (1 x C-(H)2(C)2) + (2 X C(H)2(O)(C)) + AH® = —401.50 —399.09 -241 65COL/PEL
(1x0+C)), 0 =9 Cy = 282.15
§° = 374.12
Literature — Calculated = Residual Reference AS° = —949.46
AG® = -116.01
InK; = 46.80
Gas phase
AH° = -27221 —-272.37 0.16 75FEN/HAR
Cy = 133.55 '
§° = 391.72
AS® = -522.93
AG® = ~116.46
InK¢ = 46.98
Liquid phase
Ad° = —-303.59 —303.38 -0.21 75FEN/HAR
Cy = 197.20 194.93 227 75AND/MAR
S° = 295.00 290.94 4.06 75AND/MAR
AS° = -623.71
AG° = -117.42
InK; = 47.37
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TABLE 16. Ethers (53) ~ Continued

TABLE 16. Ethers (53) — Continued

2-Propoxy-2-(2-methyl) propane; Isopropyl tert-butyl ether CH,,O0 Ethoxyethene; Ethyl vinyl ether CH,0
(5 X C-(H)3(C)) + (1 x CHO)(C)s (ethers,esters)) + (1 X C~(H)5(C)) + (1 X Ca~(H)2) + (1 x C~(H)2(0)(C)) +
(1 x C-(H)(0)(C): (ethers,esters)) + (1 x O—-(C)2) + (1x O~C)(Ca))+ (1 X C+~O)(H))
(2x—CH; corr (tertiary))+
(3 x-CHj corr (quaternary)), o = 729 Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
AH® = —~140.16 —141.85 1.69 63PIL/SKI
Gas phase
AH° = -351.73 —340.88 —16.85 70COX/PIL
G = 181.17 179.57 1.60 69STU/WES Liquid phase
S = 417.94 416.40 1.54 69STU/WES AH® = —166.65 —164.33 -2.32 70COX/PIL
ASe = ~770.87 Cp = 174.30
AG® = ~111.05
InK; = 44.80
Butoxyethene; n-Butyl vinyl ether CéH ;20
Liquid phase (1x Ce(H)2) + (1 X Ce~(0)(H)) + (1 X OAC)(Cy)) +
AH® = —392.88 ~386.62 —6.26 61SMU/BON {1 X C-(H),(O)(C)) + (2 x C~(H)2(C)2) + (1 X C{H)1(C))
Cp = 252.69
s’; = 323.29 Literature — Calculated = Residual Reference
AS° = ~863.98
AG° = -129.02
InK; = 52.05 Gas phase
AH® = —184.50 —183.11 -1.3% 81TRO/NED
(2-Methyl)propoxy-2-(2-methyl)propane; Di-
tert-butyl ether CsH;50 Liquid phase
(6 x C—(H)3(C)) + (1 x O«(C)2) + (2 X C-(0)(C)s (ethers,esters)) + AdH° = —218.80 -215.79 -3.01 81TRO/NED
(6 x~CHj corr (quaternary)), ¢ = 13122 Cp = 231.79 235.14 -3.35 47SCH/ZOS
Literature — Calculated = Residual Reference
Dimethoxymethane C,H,0,
Gas phase (2xC-(H)5(C)) + (2% O—~C)2) + (1 x C~(H)z(0),)
AH° = —-362.00 ~363.34 134 7SFEN/HAR
C = 204.01 202.12 1.89 69STU/WES Literature — Calculated = Residual Reference
§° = 427.27 430.57 -3.30 69STU/WES
AS°® = —893.01
AG® = -97.09 Gas phase
InK = 39.17 AH® = —348.20 —349.58 1.38 69PIL/FLE
Liquid phase Liquid phase
AH® = —399.61 —421.25 21.64 7SFEN/HAR AH® = —-37820 -379.77 1.57 70BIR/SKI
G = 276.10 284.07 —-17.97 7SFEN/HAR C = 161.42 161.42 0.00 64MCE/KIL
§° = 337.22 S° = 244.01 244.01 0.00 64MCE/KIL
AS° = ~986.36 AS® = —500.54
AG® = -127.17 AG® = ~230.53
InK; = 51.30 InK; = 93.00
Trimethoxymethane C4H;00;
1,1'-Oxybisethene; Ethenoxyethene; Divinyl ether CH0 (3 x C-(H)3(C)) + (3 x 0—(C)2) + (1 x C-(H)(0)3)
(2% Ca~(H)2) + (1 x O~{Ca)2) + (2% Ce~O)(H))
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase .
Gas phase AH° = —545.00 —545.01 0.01 71PIN/TUO
AH° = -14.02 —14.01 —0.01 63PIL/SKI
Liquid phase
Liquid phase AH® = —583.10 —583.06 -0.04 TIPIN/TUO
AH® = —39.80 -31.72 -8.08 63PIL/SKI Cy = 203.96

J. Phys. Chem. Ref. Data, Vol. 22, No. 4, 1993



930

TABLE 16. Ethers (53) ~ Continued

E. S. DOMALSKI AND E. D. HEARING

TasLE 16. Ethers (53) — Continued

1,1-Dimethoxyethane CH;00: Tetramethoxymethane; Tetramethyl orthocarbonate CsH 204
(3% CH)3(C)) + (2 X O~(C)2) + (1 X C~(H)(0):(C)) + (4 X C(H)5(C)) + (4 X O~(C)z) + (1 X C~(O)s)
(1 x-CHj corr (tertiary)}
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
. Gas phase
Gas phase AHC = -727.18 727.18 0.00 79WIB/SQU
AH® = —389.70 —389.66 -0.04 69PIL/FLE
Liquid phase
Liquid phase AH® = —-767.10 —767.10 0.00 T9WIB/SQU
AH° = —420.00 —-418.09 -1.91 70BIR/SKI
C = 170.36
1,1-Dicthoxycthanc C¢H 1402
: (3% CH(H)5(C)) + (1 X C~(H)(0)(C)) + (2% O~(C)2) +
2,2-Dimethoxypropane CsH;;,0: (2x C-(H)2(O)C)) + (1 x—CH; corr (tertiary))
(4% C-(H)3(C)) + (2 X O—(C)2) + (1 X C-(0)(C)2) +
(2x-CH,; corr (tertiary)) Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
AH® =  —453.59 —455.46 1.87 68PTH/HEI
Gas phase
AHC = —42431 —429.96 5.65 79WIB/SQU
: Liquid phase
AH® = —491.41 —489.69 -1.72 68PITH/HEI
Liquid phase G = 237.64
AH® = —45948 —457.76 ~1.72 79WIB/SQU
1,2-Diethoxyethane CeH 140
Diethoxymethane; 3,5-Dioxaheptane CsH,0; (2% C-(H)3(C)) + (4 X C-(H)2(0O)(C)) + (2% O~(C)z)
(2% C~(H)5(C)) + (2% O~C)2) + (2x C~(H)(0)(C)) +
(1x C~(H)>(0)2) Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
AdH° = —408.19 —418.96 10.77 TOKUZ/WAD
Gas phase Cy = 169.86
AH® = ~414.80 -415.38 0.58 69MAN
Liquid phase
Liquid phase AH® = —45041 —460.08 9.67 69MAN
AH® = —45041 —451.37 0.96 69MAN Cp = 256.06
C = 228.70 §° = 350.52
$° = 309.19 AS® = - 802.96
AS° = -707.98 AG® = -220.68
AG® = —240.29 InK; = 89.02
Ink; = 96.93
3,5,7-Trioxanonane CeH 103
1,1,1-Trimethoxyethane CsH,,0; (2% C—(H)3(C)) + (2 X C-(H)2(O)X(C)) + (3x O-(C)2) +
(4% C~{H)3(C)) + (3X O~(C)) + (1 X C~(O)5(C)) (2X C~(H),(O),)
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH® = —~587.70 ~587.69 -0.01 T4HIN/KLU AH® = —581.10 -579.02 —2.08 69MAN
Liquid phase
AH® =  ~626.90 -622.47 -4.43 74HIN/KLU
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TaBLE 16. Ethers (53) — Continued

TABLE 16. Ethers (53) — Continued

3,5,7-Trioxanonane (Continued) CsH 1403 3,5,7,9-Tetraoxaundecane (Continued) CH;60,
(2X C~{H):(C)) + (2X C~(H)(0)(C)) + (3X O~(C)) + (2% C~(H)3(C)) +(2 X C<(H)2(0)(C)) + (4 X O~(C)) +
(2xC~(H)z(0)2) (3xC(H):(0)z)
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Liquid phase
Liquid phase AH® = —794.60 — 798 81 421 6OMAN
AH® = —-625.80 —-625.09 -0.71 69MAN Cy = 357.08
G = 292.89 §° = 410.45
§° = 359.82 AS° = —1084.38
AS® = —896.18 AG® = —-475.50
AMG® = —357.89 InK; = 191.81
InK; = 144,37
2-Methoxyethanol C3Hs0,
1,3-Diethoxypropane C:Hys0,
(@X CH{H)(C)) + (1 X C-(H)(C)a) + (4 X C-(H)(O)(C)) + (1 C~(H)5(C)) + (1X O~(C)a) + (1 X O-(H)(C)) + (2 X C-(H)(O)(C))
(2x0~HC):
) Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
Gas phase AH® = —368.81
AH® = —436.18 —-439.59 3.41 72MAN Cy = 103.09
G = 192.75
Liquid phase i
Liquid phase : AH° = —-421.54
AH® = —482,08 —485.81 3.73 72MAN Cp = 174.90 172.67 2.23 73KUS/SUU
G = 286.48 §° = 219.15
S° = 382.90 AS°® = ~525.40
AS° = -906.89 AG° = —264.89
AG® = —-215.42 InK; = 106.86
InK; = 86.90
) 2-Ethoxyethanol CH,0;
2.2-Diethoxypropane C,H, 0,
(4 x C{H)3(C)) + (2 C-(H)(O)(C)) + (1 X C~(0)(C)2) + (1 X C~H)3(C)) + (3 x C~(H)(O)(C)) + (1 X O~(C)2) + (1 X O~(H)(C))
(2Xx O~(C)2) +(2x -CHj corr (quaternary))
Literature ~ Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
Gas phase AH® = -401.71
AH®° = —506.60 -500.36 ~6.24 62STE/DOR C = 123.42
Liquid phase Liquid phase
AH° = —53850 —533.78 —-4.72 62STE/MDOR AH® = —-457.34
C: = 210.80 206.31 4.49 73KUS/SUU
§° = 251.74
AS°© = -629.12
3,5,7,9-Tetranxanndecane CoH, Oy AG® = —269.77
(2x C~(H)3(C)) + (2 x C«(H)(O)(C)) + (4 X O—-(C)2) + InK; = 108.82
(3% C(H)x(0)z)
Literature — Calculated = Residual Reference
Gas phase
AH® = —741.00 —742.66 1.66 69MAN
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TABLE 16. Ethers (53) — Continued

TaBLE 16. Ethers (53) — Continued

Diethylene glycol C4H 03 Triethyleneglycol CH,10,
(2 X O~(H)(C)) + (4 x C-(H)2(0)(C)) + (1 X O~(C)y) (2% O~(H)(C)) +(6 X C«(H)2(0)(C)) + (2x 0~C)y)
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH® = -571.20 —551.68 -19.52 37GAL/HIB AH® = —T725.00 -718.90 -6.10 37GAL/HIB
C = 136.18 Cp = 195.38
Liquid phase Liquid phase
AH® = —628.50 -637.03 853 37MOU/DOD AH° = —804.20 —-819.46 15.26 37MOU/DOD
C = 243.90 248.11 —4.21 82ZAR C = 333.70 339.66 -5.96 82ZAR
§° = 244.92 §° = 336.88
AS°® = - 738.46 AS° = —1021.64
AG® = —416.86 AG® = ~514.86
InkK; = 168.16 InK; = 207.69
2-Propoxyethanol CsH;,0, Tetraethyleneglycol CsH;40s
(1 x O~(H)(C)) + (3 x C~(H)2(0)(C)) + (1 x C(H)z(C);) + (2% O-(H)(C)) + (8 X C-(H)2(OXC)) + (3 X 0O—C)2)
(1% C~(H)3(C)) + (1% O~C)z)
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
Gas phase AH® = —883.00 —886.12 3.12 37GAL/HIB
AH® = —422.34 C = 254.58
C = 146.31
Liquid phase
Liquid phase AH®° = -—981.70 -—1001.89 20.19 37MOU/DOD
AH® = —483.07 Cy = 428.80 431.21 -241 82ZAR
Cr = 241.60 236.73 4.87 73KUS/SUU S§° = 428.84
§° = 284.12 AS° = —1304.83
AS° = —733.05 AG° = —-612.86
AG® = —264.51 InK; = 247.22
InK; = 106.70
Oxirane; Ethylene oxide C,H,0
2-1sopropoxyethanol CsH 202 (2% C~(H)2(0)(C)) + (1 x O~(C)z) +
(1 x O~(H)(C)) + (2x C-(H)2(0)(C)) + (1 x OHC)2) + (1 x ethylene oxide rsc), o = 2
(2x C-(H)(C)) + (1 x C-(H)(0)(C): (alcohols,peroxides)) +
(2% -CH; corr (tertiary)) Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
AH® = -52.60 -52.60 0.00 65PEL/PIL
Gas phase Cp = 48.28 48.28 .00 69YSTU/WES
AH® = —441.69 §° = 242.42 24243 -0.01 69STU/WES
Cs = 148.78 AS° = -132.72
AG° = -13.03
InK; = 5.26
Liquid phase
AH® = -501.11
C = 238.80 258.98 -20.18 73KUS/SUU Liquid phase
§° = 272.62 AdH° = -77.61 —-71.61 0.00 49GIA/GOR
AS°® = —744.55 C, = 67.65
AG® = ~279.12 S§° = 172.46
InK; = 112.60 AS° = —202.68
AG® = —-19.41
InK; = 7.83
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TABLE 16. Ethers (53) — Continued

TABLE 16. Ethers (53) — Continued

2-Methyloxirane; Propylene oxide CyH O
(1% C-(H)3(C)) + (1 x C-H)(O)(C): (alcohols,peroxides)) +
(1x CH{H),(0)(C)) + (1 X O~(C)z) + (1 X ethylene oxide rsc) +

(1x-CH; corr (tertiary)), ¢ = 3

Literature — Calculated = Residual Reference
Gas phase
AH® = -94.70 -90.32 ~4.38 61POP
C = 72.34 73.64 -1.30 69STU/WES
§° = 286.73 279.90 6.83 69STU/WES
AS° = —231.56
AG® = ~21.28
InK; = 8.58
Liquid phase
AH° = —122.60 -119.20 -3.40 62SIN/HIL
G = 120.37 120.32 0.05 640ET
§° = 196.27 193.34 293 640ET
AS° = ~318.11
AG® = —-26.58
InK; — 10.72
Oxetane; Trimethylene oxide C,H,O

(1x C~(H)z(C)2) + (1 X O—~(C)2) + (2 X C-(H)2(0)(C)) +
(1 x trimethylene oxide)

Literature — Calculated = Residual Reference
Gas phase
Ad° = —80.50 —80.50 0.00 65PEL/PIL
Liquid phase
CcP = 99.60 99.59 0.01 76CON/GIN
1,3.Dioxolane C,H 0,

(2% 0AC)2) +(2x C(H)(0)(CO)) + (1 X C-(H)(0)2) +
(1% 1,3-dioxolane rsc)

Literature — Calculated = Residual Reference
Gas phase
AH° = -301.80 ~301.80 0.00 59FLE/MOR
Liquid phase
AHC - 33740 —337.40 0.00 60PTH/HE]
Cp = 118.00 118.00 0.00 76CON/GIN

Furan CH,0
(4 x Cg—(H)(Cg)2) + (1 X O—(Cp);) + (1 x Furan rsc)
Literature — Calculated = Residual Reference
Gas phase
AH® = —34.60 —-34.60 0.00 52GUT/SCO
Liquid phase
AH® = —-62.60 —62.60 0.00 52GUT/SCO
Oxolane; Tetrahydrofuran CH,0
(1X0~(C)y) +(2x C~(H)2(0)(C)) + (2 x C-(H)2(C)2) +
(1 X tetrahydrofuran rsc), o = 2
Literature — Calculated = Residual Reference
Gas phase
AH® = —184.20 —184.20 0.00 65PEL/PIL
Gy = 76.25 76.25 0.00 86CHA/HAL
§° = 302.41 30241 0.00 86CHA/HAL
AS® = —345.36
AG® = —~81.16
InkK; = 32.74
Liquid phase
AH® = —~216.19 —216.19 0.00 57SKU/STR
C = 123.90 123.90 0.00 85WIL/CHA
§° = 203.90 203.90 0.00 85WIL/CHA
AS° = —444.02
AG® = ~84.01
InkK; = 33.89
1,3-Dioxane CH,0;
(2% O~HC)2) + (1 X C~(H)2(0)2) + (2x C-{H)(0)(C)) +
(1 ¥ C=(H)2(C).) + (1 x 1,3-dioxane rsc)
Literature — Calculated = Residual Reference
Gas phase
AH° = -340.60 —340.59 -0.01 82BYS/MAN
Liquid phase
AdH° = -371.50 —-377.48 -0.02 82BYS/MAN
Gy = 143.90 143.90 0.00 82BYS/MAN
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TABLE 16. Ethers (53) — Continued
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TaBLE 16. Ethers (53) — Continued

1,4-Dioxane CH50, Methoxybenzene; Methyl phenyl ether; Anisole (Continued) C;H,0
(2% 0—(C)z) + (4 X C-(H)2(0)(C)) + (1 x 1,4-dioxane rsc), o = 2 (1 x C—(H)3(C)) + (1 X O—-(C)(Cs)) + (1 X Cs~(0)(Cg)2) +
(5% Ca~(H)(C))
Literature — Calculated = Residual Reference
Litciature — Calculated = Residual Reference
Uas phase
AH° =, -315.30 —315.29 -0.01 82BYS/MAN Liquid phase
C = 94,06 94.06 0.00 69STU/WES AH® = —114.80 -117.27 247 7SFEN/HAR
§° = 299.78 299.78 0.00 69STU/WES G = 199.00 197.69 131 75FEN/HAR
AS° = ~450.51
AG® = -180.97
InK; = 73.00
Ethoxybenzene; Ethyl phenyl ether; Phenetole CsH,,0
(1x C-(H)3(C)) + (1 X C-(H)2(0)(C)) + (1 X O-(C)(Cg)) +
Liquid phase (1% Cp—(0)(Ce)2) + (5 X Co~(H)(Cp)2)
AH® = -355.10 —355.10 0.00 82BYS/MAN
G = 153.60 153.60 0.00 85WIL/CHA Literature — Calculated = Residual Reference
S° = 270.20 270.20 0.00 85WIL/CHA
AS® = —480.09
AG® = -212.02 Gas phase
InkK; = 85.53 AH° = —101.60 —-103.41 1.81 7SFEN/HAR
Oxane; Tetrahydropyran CsH,00 Liquid phase
(1x 0~C),) + (2% C~(H)z(0)(C)) + (3 x C-(H)(C)2) + AH® = -152.60 —-153.07 0.47 7SFEN/HAR
(1 x tetrahydropyran rsc) C = 228.50 231.33 -2.83 75FEN/HAR
Literature — Calculated = Residual Reference
1-Methoxy-3-methylbenzene; Methyl tolyl ether C:sH,,0
Gas phase (2% C-(H)3(C)) + (1 X O~(C)(Cg)) + (1 X Csg—(O)(Cs)2) +
AH°® = -223.40 —-223.40 0.00 65PEL/PIL (1% Cg~(C)(Cs)2) + (4 X Cs—(H)(Cg)2) + (1 X meta corr)
} Literature — Calculated = Residual Reference
Liquid phase
AH® = —258.30 —258.30 0.00 58CAS/FLE2
C = 140.60 140.59 0.01 76CON/GIN Gas phase
AH° =  -104.10 -103.57 -0.53 70COX/PIL
1,3-Dioxepane CsH,00;
(2% 0~C)2) + (1 X C~(H)2(0)2) + (2 X C(H)2(O)(C)) + Liquid phase
- (2% C~(H)»(C),) + (1 x 1,3-dioxepane rsc) AH®° = —155.60 -153.88 -1.72 41BAD
C, = 221.59
Literature — Calculated = Residual Reference
Gas phase 1,2-Dimethoxybenzene CsH ;002
AH® = —346.60 —346.60 0.00 70COX/PIL (2% C—(H);3(C)) + (2 x O—~(C)(Cg)) + (2 x Cs~(0)(Cs)2) +
(4 x Cg—(H)(Cg)2) + (1 X ortho corr)
Lionid phase Literature — Calculated = Residual Reference
AH° = —-387.60 —387.60 0.00 57SKU/STR
Cy = 167.40 167.38 0.02 76CON/GIN
Gas phase
AH® = —22338 —222.62 -0.76 58CAS/FLE3
Methoxybenzene; Methyl phenyl ether; Anisole C,HgO
(1x C~(H)3(C)) + (1 X O-(C)(Cs)) + (1 X Cs—(0)(Cs)2) + Liquid phase
(5 x Ca-(H)(Cs)2) AH® = —290.30 —280.24 —-10.06 58CAS/FLE3
G = 262.80

Literature — Calculated = Residual Reference

Gas phase

AH°® = -67.90 —70.51 261 75FEN/HAR
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TaBLE 16. Ethers (53) — Continued TABLE 17. Aldehydes (16)
1,1'-Oxybisbenzene; Diphenyl ether; Methanal; Formaldehyde CH,0
Diphenyl oxide CpH,100 (1xX CO—(H);, Formaldehyde), o = 2
(10X Cg~(H)(Cs)2) + (2 X Cs~(0)(Cr)2) + (1 X O~(Cs)2)
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
Gas phase Ad° = —108.60 ~108.60 0.00 TO0FLE/PIL
AH® = 52.00 50.94 1.06 72ZMOR2 Cy = 35.40 35.40 0.00 69STU/WES
$§° = 218.78 218.78 0.00 69STU/WES
AS° = —20.06
Liquid phase AG® = ~102.62
AH® = -14.90 —14.89 -0.01 51FUR/GIN InK; = 41.40
$° = 290.83
AS® = -533.43
AG® = 144.15
InK; = —58.15 Ethanal; Acetaldehyde C:H.O
(1xCHH):(C)) + (1 X CO(H)(C)), o = 3
Solid phase ) Literature — Calculated = Residual Reterence
AH® = ~32.10 —28.90 -3.20 SIFUR/GIN
G = 216.56 216.62 ~0.06 51FUR/GIN
$° = 233.93 233.82 0.11 5S1FUR/GIN Gas phase
ag3”° = —590.44 AH® = —166.10 - 166.65 0.55 38DOL/GRE
AG® = 147.14 Cy = 54.64 54.73 -0.09 69STU/WES
InK¢ = -59.35 §° = 264.22 265.22 -1.00 69STU/WES
AS° = —-109.93
AG” = -133.87
InK; = 54.00
Liquid phase
" AH° = -191.80 —190.03 -177 49COL/DEV
Cp = 89.05 101.58 -12.53 88LEB/VAS
$° = 117.30 176.85 -59.55 88LEB/VAS
AgS° = —198.29
AG® = -13091
InK; = 52.81
Ethanedial; Glyoxal C;H,;0;
(2xCO-(H)(COY)
Literature ~ Calculated = Residual Reference
Gas phase
AH® =  -211.96 -211.96 0.00 TOFLE/PIL
Propanal; Propionaldehyde C3;HsO

(1xC~H)3(0)) + (1 x C-(H)(CO)(C)) + (1 X CO~(H)(C)), @ = 3

Litcrature — Calculated = Residual Reference
Gas phase
A =  —189.40 —188.49 -0.91 67BUC/COX
G = 78.66 79.42 ~0.76 69STU/WES
S° = 304.72 304.80 -0.08 69STU/WES
AS° = —206.66
AG® = —126.87
inkK; = 51.18
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TaBLE 17. Aldehydes (16) — Continued

TaBLE 17. Aldehydes (16) — Continued

Propanal; Propionaldehyde (Continued) C:HO
(1x C~(H)s(C)) + (1 X C{H)(CO)(C)) + (1 X CO-(H)(C)), o = 3

Literature — Calculated = Residual Reference
Liquid phase
AH° = -215.30 -214.17 -113 67BUC/COX
C = 159.10 130.87 28.23 77KOR/VAS
S° = 212.90 216.72 —-3.82 77KOR/VAS
AS°® = —294.73
AG® = -126.29
InK; = 50.95
trans-2-Butenal; Crotonaldehyde C4sHO

(1% C-(H);(C)) + (1 X Co(H)(C)) + (1 X Co~(H)(CO)) +
(1x CO-(H)(Ca)

Literature — Calculated = Residual Reference
Gas phase
AH® = —100.60 —100.60 0.00 38DOL/GRE
Liquid phase
A = -144.10 —-143.00 -1.10 60TJE
Butanal; Butyraldehyde C.HsO

(1x C~(H)3(C)) + (1 X C-(H)x(C)2) + (1 X C~(H)(CO)C)) +
(1xCO-(H)YC)), o = 3

Literature — Calculated = Residual Reference
Gas phase
AH° =  -204.70 -209.12 4.42 79SUN/SVE
Cy = 102.59 102.31 0.28 69STU/WES
§° = 344.93 343.96 0.97 69STU/WES
AS° = -303.81
AG® = —-118.54
InK; = 47.82
Liquid phase
AH° = -239.40 -239.90 0.50 79SUN/SVE
Cy = 164.70 161.29 341 89VAS/LEB
$° = 242.70 249.10 —-6.40 89VAS/LEB
AS°® = —398.67
AG® = -121.04
InK; = 48.83
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Pentanal; Pentaldehyde CsHy O
(1 x C-(H)3(C)) + (2 x C-(H)2(C)2) + (1 x C~(H)2(CO)(C)) +
(1xCO-(H)(C)), o = 3

Litcrature — Calculated = Residual Reference

Gas phase

AH° = —228.50 —229.75 125 70CON
C, = 125.35 125.20 0.15 69STU/WES
S§° = 382.96 383.12 =0.16 69STU/WES
AS® = —400.96
AG® = -110.20
InK; = 44.46
Liquid phase
AH® =  —267.30 —265.63 -1.67 70CON
Cy = 174.39 191.71 -17.32 84VAS/PET
§° = 273.59 281.48 -7.89 84VAS/PET
AS° = —-502.60
AG® = —115.78
InK; = 46.71

Hexanal; Hexaldehyde CeH 20
(1 X C=(H)(C)) + (3 x C~(H)2(C)o) + (1 X C~(H)(CO)(C)) +
(1xCO-H)(C)), o = 3

Literature — Calculated = Residual Reference

Gas phase

AH° = ~250.38
G = 148.24 148.09 0.15 69STU/WES
S° = 422.88 42228 0.60 69STU/WES

AS° = —498.11

AG° = —101.87

InK; = 41.09

Liquid phase

AH® = -291.36
Cp = 210.40 222.13 -11.73 91VAS/BYK
§° = 280.30 313.86 —33.56 91VAS/BYK

AS° = -606.53

AG® = -110.52

InK; = 44.58

Heptanal; Heptaldehyde CH10
(1x C~(H)5(C)) + (4 X C(H)2(C)z) + (1 X C~(H)(COXC)) +
(1 xCO-(H)(C)), 0 = 3

Literature — Calculated = Residual Reference

Gas phase

AH° = —263.80 -271.01 721 70COX/PIL
= 171.08 170.98 0.10 69STU/WES
§° = 461.66 461.44 0.22 69STU/WES

AS° = —595.26

AG® = -93.53

InK; = 37.73
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TABLE 17. Aldehydese (16) — Continued TasLE 17. Aldehydes (16) — Continued
Heptanal; Heptaldehyde (Continued) CH..0 Decanal; Decaldehyde CoH200
(1 X C~(H)5(C)) + (4 X C~(H)(C)2) + (1 X C-(H)x(CO)(C)) + (1 X C~H)5(0)) + (7x C-(H)2(C)a) + (1 x C(H)2(CO)(C)) +
(1xCO~(H)(C)), 0 = 3 (1xCO~(H)(C)), o = 3
Literature — Calculated = Residual Reference Literature — Caiculated = Residual Reference
Liquid phase Gas phase
AH® = —311.50 -317.09 5.59 60NIC AH® = —332.90
C = 230.15 252.55 —22.40 84VAS/PET Cp = 239.70 239.65 0.05 69STU/WES
§° = 33543 346.24 -10.81 84VAS/PET §° = 578.56 578.92 —-0.36 69STU/WES
ApS° = —710.46 AS° = —886.72
AG® = —105.27 AG® = —68.53
InK; = 42.46 InK; = 27.64
Liquid phase
Octanal; Octaldehyde CsH(sO AH° = —394.28
(1 X C—(H)3(C)) + (5 X C—(H)2(C)2) + (1 X C-H)(COXC)) + C; = 319.67 343.81 —24.14 84VAS/PET
(1x COH)(C)), o = 3 S° = 42946 443.38 -13.92 84VAS/PET
) AS° = —1022.25
Literature — Calculated = Residual Reference AG® = —89.50
InK; = 36.10
Gas phase
AH° = ~291.64
G = 193.97 193.87 0.10 69STU/WES 2-Methylpropanal; Isobutyraldehyde
S° = 500.66 500.60 0.06 69STU/WES (2% C—(H)5(C)) + (1 X C~(HY(CO)(C).) + (1 x CO~(H)(C)) +
AS° = -692.41 (2x~CH; corr (tertiary))
AG® = ~-85.20
InK; = 34.37 Literature — Calculated = Residual Reference
Liquid phase Gas phase
AH® = -342.82 AH® = —215.80 —213.68 ~-212 75CON
C = 259.58 282.97 -23.39 84VAS/PET
$° = 365.45 378.62 -13.17 84VAS/PET
AS° = —814.39 Liquid phase
AG® = —100.01 AH® =  —24730 —245.89 -1.41 75CON
InK, = 40.34 Cp = 155.47
§° = 235.63
AS°® = -412.14
AG® = -123.01
N I; N ldehyd. C,H,,O InK; = 49.62
(1x C~(H)s(C)) + (6 X C-(H)z(C)z) + (1 x C(H)(CO)(C)) +
(1xCO~(H)(C)), 0 = 3
Literature — Calculated = Residual Reference 2-Ethylhexanal CsH;0
(2x C~(H)5(C)) + (4 X C~(H)2(C)2) + (1 x C-(HY(CO)(C),) +
(1xCO-(H)C))
Gas phase
AH® = —-312.27 Literature — Calculated = Residual Reference
G = 216.81 216.76 0.05 69STU/WES
§° = 539.61 539.76 -0.15 69STU/WES
AS°® = -789.56 Gas phase
AGe ~ —176.86 A = 290,62 291.68 7.94 70COX/MPIL
InK¢ = 31.01
Liquid phase
Liquid phase AH° — —348.50 —344.45 —4.05 60TJE
AH® = —~368.55 Cy = 277.15
C = 290.26 313.39 -23.13 84VAS/PET §° = 365.15
§° = 396.92 411.00 ~14.08 84VAS/PET AS°® = —827.86
AS® = -918.32 AG® = -97.62
AG® = -94.75 InK¢ = 39.38
InK; = 38.22
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TABLE 17. Aldehydes (16) — Continued

TABLE 18. Ketones (42)

Furfural CsH,O; Propanone; Acetone; Dimethyl ketone C:HO
(3% Cg—(H)(Cs)2) + (1 X Cg~(CO)(Cg)2) + (1 X O~(Cp)2) + (2% C-(H)5(CO))+(1xCO~(C)), o = 18
(1x CO~(H)(Cg)) + (1 X Furan rsc)
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
Gas phase AH®° = —217.50 -217.19 -031 65BUC/HER
AH° = —151.04 —154.26 3.22 75KUD/KUD Cy = 74.89 74.89 0.00 69STU/WES
§° = 294.93 294.92 0.01 69STU/WES
AS° = —216.54
Liquid phase AG® = —152.63
AH® = —201.60 —198.38 -322 29LAN/BAY InK; = 61.57
Liquid phase
Benzaldehyde CHO AH® = —248.10 ~247.98 -0.12 57PEN/KOB
(5 x Cs~(H)(Ca)2) + (1 X Cg—(CO)(Cg)2) + (1 X CO~(H)(Cg)), ¢ = 2 Cy = 124.68 125.93 -1.25 29KEL3
§° = 200.41 200.41 0.00 29KEL3
Litcraturc Calculatcd = Residual Reference AS° = 311.04
AG® = —155.24
InK; = 62.62
Gas phase
AdH® = -—36.80 —36.80 0.00 75AMB/CON
Butanone; Methyl ethyl ketone CH,0
Liquid phase (2XC-(H)5(C)) + (1 x CO—~C)2) + (1 X C-(H)(COXC)), 0 = 9
AH® = —86.82 —86.82 0.00 75AMB/CON
G = 172.00 172.01 -0.01 75AMB/CON Literature — Calculated = Residual Reference
Gas phase
AH®° = —238.90 —239.03 0.13 79SUN/SVE
C = 102.88 99.58 3.30 69STU/WES
S§° = 338.11 340.26 —-2.15 69STU/WES
AS°® = —307.50
AG® = —147.35
InK; = 59.44
Liquid phase
AH® = —=273.20 -272.12 -1.08 T9SUN/SVE
C = 158.70 155.22 348 68AND/COU
S° = 239.00 240.28 —1.28 68AND/COU
AS°® = —407.49
AGe = —150.63
InK; = 60.76
2-Pentanone; Methyl propyl ketone CsH,00

1 PDhue MNham Bof Nata VUnl 22 Na 4 1007

(2x C-(H)3(C)) + (1 x C-(H)z(C)2) + (1 X C-(H)(CO)(C)) +
(1XCO~(C)), o = 18

Literature — Calculated = Residual Reference
Gas phase .

AH® = —-259.05 —259.66 0.61 70HAR/HEA
Cp = 120.96 122.47 -1.51 69STU/WES
§° = 376.18 373.66 2.52 69STU/WES

AS°® = —410.42

AG® = —137.29

InK; = 55.38
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TasLE 18. Ketones (42) — Continued TaBLE 18. Ketones (42) — Continued
2-Pentanone; Methyl propyl ketone (Continued) CsH 0O 3-Hexanone; Ethyl propyl ketone CH,,,0
(2 C~(H):(C)) + (1 X C{H)2(C)z) + (1 X C-(H)(CO)(C)) + (2% C~(H)3(C)) + (1 CO~(C)z) + (2 X C-(H)A(CO)(C)) +
(1XCO~C)), o = 18 (1XC—(H)x(C)z), ¢ = 18
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Liquid phase Gas phase
AH® = —297.29 ~297.85 0.56 70HAR/HEA AH® = -27825 —281.50 3.25 70HAR/HEA
C = 184.20 185.64 -1.44 68AND/COU Cy = 147.16
§° = 274.10 272.66 1.44 68AND/COU §° = 413.24
AS® — —511.42 AS°® = ~507.15
AG® = —145.37 AG® = -130.29
InK; = 58.64 InK; = 52.56
Liquid phase
3-Pentanone; Diethyl ketone CsH,,0 AH° = -320.13 —321.99 1.86 70HAR/HEA
(2% C~H)3(C)) + (2 x C~(H)(CO)(C)) + (1 XCO~C),), o = 18 C = 216.90 214.93 1.97 70AND/COU
§° = 305.31 312.53 =122 T0AND/COU
Literature ~ Calculated = Residual Reference AS° = -607.86
AG® = —140.76
InK; = 56.78
Gas phasc
AH® = —25795 —260.87 292 70HAR/HEA
G = 124.27
§° = 370.00 374.08 —4.08 65BUC/HER 2-Octanone; Methyl hexyl ketone CsH,0
AS°® - 410.00 (2 C~(H)3(C)) + (1 % C-(IT)x(CO)(C)) + (1 x CO~(C)z) +
AG® = —138.63 (4xC~(H)x(C)2), o = 18
InK¢ = 55.92
Literature — Calculated = Residual Reference
Liquid phase
AH° = —-29651 —296.26 —0.25 70HAR/HEA Gas phase
C = 190.90 184.51 6.39 68AND/COU AH® = -321.55
S° = 266.00 280.15 -14.15 68AND/COU G = 191.14
AS° = -503.93 S = 491.14
AG® = —146.01 AS°® = -701.87
InK; = 58.90 AG® = —-112.29
Ink;, = 45.30
2-Hexanone; Methyl butyl ketone CeH ;0 Liquid phase
(2 X C(H)5(C)) + (2 X C~(H)»(C)z) + (1 X C~(H)-(CO)(C)) + AH® = 375.04
(1xCO~HC),), ¢ = 18 G = 273.26 276.90 —3.64 650ET
S° = 373.84 369.80 4.04 650ET
Literature — Calculated = Residual Reference AS° = —823.21
AG® = -129.60
InkK; = 52.28
Gas phase
AH® =  -279.79 —280.29 0.50 70HAR/HEA
C: = 145.36
§° = 412.82 5-Nonanone; Di-n -butyl ketone CoH 0
AS® = -507.57 (2x C~(H)5(C)) + (4 X C~(H)2(C)2) + (2 x C~(H)(CO)(C)) +
AG® = —-128.96 (I1xCO~(C),), o = 18
In¥, — 52.02
Literature ~ Calculated = Residual Reference
Liquid phase
AFC = —322.01 -323.58 1.57 TFOIIAR/AICA Gas phasc
G = 213.38 216.06 -2.68 70AND/COU AH® = —344.94 —343.39 -155 70HAR/HEA
§° = 308.11 305.04 3.07 70AND/COU Cy = 215.83
AS° = ~615.35 §° = 530.72
AG° = —-140.11 AS° = —798.60
InK; = 56.52 AG® = —105.29
InK¢ = 42.47
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TaBLE 18. Ketones (42) — Continued

E. S. DOMALSKI AND E. D. HEARING

TaBLE 18. Ketones (42) — Continued

5-Nonanone; Di-n -butyl ketone (Continued) CsH 0 2-Tetradecanone; Methyl n-dodecyl ketone (Continued) C1H3150
(2% C~(H):(C)) + (4 X C(H)2(C)y) + (2 X C-(H)(CO)(C)) + (2x C(H)3(C)) + (1X CO~(C)y) + (1 X C(H)(CO)(C)) +
(1xCO~C)2), o = 18 (10X C-(H)z(C)2), ¢ = 18
Litcrature — Calculated = Rcsidual Reference Literature — Calculated = Residual Reference
Liquid phase Solid phase
AH® = || —398.24 -399.18 0.94 70HAR/HEA AH® = ~57343
G = 303.59 306.19 —2.60 70AND/COU C = 415.20 409.91 529 79SUN/SVE
$° = 401.41 409.67 —~8.26 70AND/COU
AS° = -919.65
AG® = -124.99
InK; = 50.42 2-Pentadecanone; Methyl n -tridecyl ketone CysHO
- (2x C-(H)3(C)) + (1X CO-(C)a) + (1 x C-(H)(CON(C)) +
(11X CH)2(C)z), ¢ = 18
6-Undecanone; Di-n-pentyl ketone CuH;0 Literature — Calculated = Residual Reference
@XCHH)(0)) + (6 X C{H)(C)s) + (2 C~(H)(CO)(C)) +
(I1XCO~C)), o = 18
Gas phase
Literature — Calculated = Residual Reference AHC = —465.96
C = 351.37
§° = 765.26
Gas phase AS° = —1381.93
AH® = —-38741 —384.65 -2.76 70HAR/HEA AG® = —-53.94
G = 261.61 InK; = 21.76
S§° = 609.04
AS® = —992.9
AG® = - 88.62 Liquid phase
InK; = 35.75 AH° = ~555.15
C = 489.84
§° = 596.46
Liquid phase AS° = —-1550.73
AH° = —44813 —450.64 2.51 70HAR/HEA AG® = —92.80
C = 367.03 ‘ InK; = 37.44
S° = 474.43
AS® = —1127.51
AG® = -114.47 Solid phase
InkK; = 46.18 AH®° = —602.84
C = 426.77 431.83 -5.06 79SUN/SVE
2-Tetradecanone; Methyl n-dodecyl ketone CH0
(2% CHH)3(C)) + (1 x CO~(C)2) + (1 x C-(H)(CO)(C)) + 3-Methyl-2-butanone; Methyl isopropyl ketone CsH; 00
(10X C~(H)2(C)2), 0 = 18 (3% C-(H)3(C)) + (1 x C-(H)(CO)(C)z) +(1 X COAC)2) +
i (2x-CHj corr (tertiary))
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
AH® = —445.33 Gas phase
G = 328.48 AH° =  =262.57 —264.22 1.65 70HAR/HEA
§° = 726.10 i
AS° = -1284.78
AG®. = -62.27 Liquid phase
InkK; = 25.12 AH® = —299.47 —303.84 437 70HAR/HEA
G = 179.82
§° = 259.19
Liquid phase AS® = —524.89
AH® = —529.42 AG® = -147.35
G = 459.42 InK; = 59.44
§° = 564.08
AS° = —1446.80
AG° = -98.06
InK; = 39.56
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TaBLE 18. Ketones (42) — Continued

TasLE 18. Ketones (42) — Continued

2-Methyl-3-pentanone; Ethyl isopropyl ketone CeH 20 2,4-Dimethyl-3-pentanone; Diisopropyl ketone C;H,0
(3 x C-(H)3(C)) + (1 x CH(H)(COX(C)2) + (1 X CO~(C)2) + (4 x C=(H)3(C)) + (2 x C-(H)(COX(C),) + (1 X COC),) +
(1 x C~(H)2(CO)(C)) + (2 x~CHs corr (tertiary)) (4 x~CH3 corr (tertiary))
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas Phuse Gas phase
AH® = —286.10 —286.06 -0.04 70SEL AH® = —311.10 -311.25 0.15 70SEL
Liquid phasc Liquid phase
A = - —=32590 -327.98 2.08 70SEL AH® = —-35292 —-359.70 6.78 TOSEL
Cp = 209.11 Cy = 233.70 233.71 ~0.01 T0AND/COU
S° = 299.06 §° = 318.00 317.97 0.03 T0AND/COU
AS® = —-621.33 AS° = —738.73
AG® = —-142.73 AGe = -139.45
InK; = 57.58 InK; = 56.25
3,3-Dimethyl-2-butanone; Methyl tert-butyl ketone CeH;,0 2,2,4-Trimethyl-3-pentanone; Isopropyl tert-
(4 X C-(H)3(C)) + (1 X CO—~C)2) + (1 x CH(CO)(C)5) + butyl ketone CsH 0
(3% —CH, corr {quaternary)) (5 % C—(H)5(0O)) + (1 x CHCOXC),) + (1 X C-(H)(COXC).) +
‘ (1x CO—~(C),) + (2 x—CHj corr (tertiary)) +
Literature — Calculated = Residual Reference (3 x~-CHj corr (quaternary))
Literature — Calculated — Residual Reference
Gas phase
AdH° = —290.67 —291.46 0.79 T0HAR/HEA
Gas phase
AH° = —~338.30 -338.49 0.19 70SEL
Liquid phase
AH° = 32854 —330.22 1.68 T0HAR/HEA
Cp = 206.90 206.88 0.02 T0AND/COU Liquid phase
§° = 282.42 281.03 1.39 T0AND/COU AH® = —381.60 —386.08 4.48 70SEL
AS® = -639.36 Cy = 260.77
AG® = -139.60 §° = 339.81
CInKy = 56.31 AS°® = ~853.20
: AG® = —131.70
InK; = 53.13
2,2-Dimethyl-3-pentanone; Ethyl tert-buty! ketone C;H;,0
(4% C=(H),(C)) + (1 C~(CO)(C)s) + (1 X COC),) +
(1x C+(H)2(CO)(C)) + (3 x—CHj corr (quaternary)) 2,2,4,4-Tetramethyl-3-pentanone; Di-tert-
butyl ketone C,H;,,0
Literature — Caiculated = Residual Reference (6% C~(H)5(C)) + (2% C~-(CO)(C)3) + (1 X CO~(C)z) +

Gas phase
AdH® = -313.72 ~313.30 -0.42 70SEL
Liquid phase
AH° = —356.10 —354.36 -1.74 70SEL
Vor JE 236.17
§° = 320.90
ASC = —735.80
AG® = -134.98
InK; = 54.45

(6 x~CHj3 corr (quat /quat ))

Literature — Calculated = Residual Reference
Gas phase
AH® = -34581 —342.21 -3.60 TOSEL
Liquid phase
AH° = ~-391.10 —389.96 -1.14 70SEL
Cp = 287.83
$° = 361.65
AS° = —967.67
AG® = —101.45
InK; = 40.92
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TABLE 18. Ketones (42) — Continued

TaBLE 18. Ketones (42) — Continued

2,6-Dimethyl-4-heptanone CsH30 2,4-Pentanedione (Continued) CsH,0,
(4 x C(H)3(C)) + (2 x C(H)(C)s) + (4 x—CHj corr (tertiary)) + (2x C-(H)3(C)) + (2 X CO~(C),) + (1 x C~(H),(CO)2)
(2 X C-(H)2(CO)(C)) + (1 x COHC),)
Literature — Calculated = Residual Reterence
Literature — Calculated = Residual Reference
Liquid phase
Gas phase AH®° = —423.80 —423.80 0.00 STNIC
AH° = 35761 —356.77 —0.84 70SEL Cy = 194.46
G = 215.89
Liquid phase Cyclopentanone CsHsO
AdH° = —408.50 -409.74 1.24 70SEL (2 X C~(H)2(C)2) + (2 X C-(H)(COXC)) + (1 x COAC)2) +
Cp = 300.23 (1 X cyclopentanone rsc)
$° = 398.97 )
AS° = -930.35 Literature — Calculated = Residual Reference
AG® = -132.36
InkK: = 53.39
Gas phase
AH® = —194.76 -194.76 0.00 72WOL
2,2,6,6-Tetramethyl-4-heptanone C;H0
(6 X C—(H)3(C)) + (2 X C—(C)4) + (6 X ~CH; corr (quaternary))+ Liquid phase
(2x C-(H)(CO)(C)) + (1 xCO~C)2) AH® = —237.40 —237.40 0.00 72WOL
Literature — Calculated = Residual Reference
Cyclohexanone CeH,00
Gas phase (3% C~(H)2(C)z2) + (2 X C~(H)(CO)(C)) + (1 x CO~C)2) +
AH® = —421.20 —418.87 -2.33 71SEL (1 X cyclohexanone rsc), @ = 2
G = 260.25
Literature — Calculated = Residual Reference
Liquid phase
AH® = —474.10 —471.06 2.96 71SEL Gas phase
C = 35091 AH® = -227.74 -227.74 0.00 T2WOL
§° = 416.05 C: = 109.66 109.66 0.00 69STU/WES
AS° = —-118589 S° = 322.17 322.17 0.00 6ISTULI/WES
AG® = -123.49 AS° = —467.65
InK; = 49.81 AGe = —-88.31
InK; = 35.62
Biacetyl; 2,3-Butanedione; Diacetyl C.H(0: Liquid phase
(2x C-(H);(C)) + (2x CO~(C)(CO)) AH® = —272.63 —272.63 0.00 72WOL
Cp = 177.20 177.20 0.00 80NAK/SUG
Literature — Calculated = Residual Reference §° = 221.98 221.98 0.00 80ONAK/SUG
AS° = -567.84
AG® = —103.33
Gas phasc InK = 41.68
AH° =  -327.10 ~327.10 0.00 S4NIC/SZW
Cycloheptanone CH,,0
Liquid phasc (4% C-(H)5(C)y) + (2% C-(H)(CO)(C)) + (1 x CO~(C),) +
AH° = —365.30 —365.30 -0.00 S4NIC/SZW (1% cycloheptanone rsc)
Literature — Calculated = Residual Reference
2,4-Pentanedione CsHs0:
(2x C~(H)3(C)) + (2 x CO-(C)2) + (1 X C~-(H)2(CO),)
Gas phase
Literature — Calculated = Residual Reference AH® = -248.11 —248.11 0.00 72WOL
Gas phase Liquid phase
AH° = —380.60 -380.60 0.00 T0IRV/WAD AH® =  —297.65 -297.65 0.00 72WOL
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TaBLE 18. Ketones (42) — Continued TaBLE 18. Ketones (42) — Continued
Cyclooctanone CsH, O Cycloundecanone (Continued) CuHj0
(5 X C-(H)2(C)2) + (2 x C-(H)2(COX)(C)) + (1 x CO~(C)2) + (8 X C—(H)2(C)2) + (2 x C~(H)2(CO)(C)) + (1 X CO~(C),) +
(1 % cyclooctanone rsc) (1 x cycloundecanone)
Literature — Caiculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Liquid phase
AH® = -272.17 -27217 0.00 72WOL AH® = —386.35 —~386.35 0.00 72WOL
Liquid phase
AH° = —320.68 —320.68 0.00 72WOL Cyclododecanone Cy:H3,0
(9% CH(H)AC)z) + (2 X C-(H)2(CO)(C)) + (1 x CO~(C)z) +
(1 X cyclododecanone) :
Solid phase
AHG =  —32342 —323.42 0.00 72WQOL Literature — Calculated = Residual Reference
Gas phase
Cyclononanone CoH ;160 AH® = —349.11 ~349.11 0.00 72WOL
(6 X C~(H)5(C)2) + (2 x C-(H)(COXC)) + (1 X CO~(C)z) +
(1 x cyclononanone)
Liquid phase
Literature — Calculated = Residual Reference AH° = —414.59 —-414.59 0.00 72WOL
Gas phase Solid phase
AH® = —=279.70 —-279.70 0.00 72WOL AH® = —431.33 ~-431.33 0.00 72WOL
Liquid phase
AH® = -33285 —332.85 0.00 T2WOL Cyclopentadecanone Ci1sH240
(1XCO~(C)2) +(2 x C-(H)z(CO)(C)) + (12X CHH)(C)2) +
(1 x cyclopentadecanone rsc)
Solid phase
AH® = —33494 —334.93 -0.01 72WOL Literature — Calculated = Residual Reference
Gas phase
Cyclodecanone CyoHl;50 AH® = —414.50 —414.50 0.00 38WOL/WEG
(TX C{H)(C)2) + (2 X C~(H)2(CO)(C)) + (1 X CO~(C)2) +
(1 x cyclodecanone)
Solid phase
Literature — Calculated = Residual Reference AH® = —491.90 ~491.90 0.00 33RUZ/SCH
Gas phase
AH® = -305.06 —305.06 0.00 72WOL Cycloheptadecanone Cyi7H3,0
(1XCO—~C)2) + (2 x C~(H)2(CO)(C)) + (14 x C~(H)(C)2) +
(1 x cycloheptadecanone rsc)
Liquid phase
AH° = —-36342 —-363.42 0.00 72WOL Literature — Calculated = Residual Reference
Gas phase
Cycloundecanone CuH20 AH® =  —460.30 —460.30 0.00 38WOL/WEG
(8% C~(H)z(C)2) + (2 x C~(H)x(CO)(C)) + (1 x CO—(C)2) +
(1 X cycloundecanone)
’ Salid phase
Literature — Calculated = Residual Reference AH® = -536.00 ~536.00 0.00 33RUZ/SCH
Gas phase
AH® = —-322.00 -322.00 0.00 72WOL
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TasLE 18. Ketones (42) — Continued
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TaBLE 18. Ketones (42) — Continued

Acetophenone; Methyl phenyl ketone CsHyO
(1% CH(H)3(C)) + (1 x CO~(C)(Cg)) + (1 X Cg~(CO)(Cp)2) +
(5% Ce~(H)(Ce)2)
Literature — Calculated = Residual Reference
Gas phase
AH° = -106.53
Liquid phase
AH® = —142.50 -141.53 -097 61COL/LAT
G = 227.60 227.62 -0.02 39PHI
1-Phenyl-1-propanone; Ethyl phenyl ketone C,H,,0
(1x CH(H)5(C)) + (1 x C(H)2(CO)(C)) + (1 x COAC)(Ce)) +
(1x Cag~(CO)(Cs)2) + (5 X Cs—~H)(Cs)2)
Literature — Calculated = Residual Reference
Gas phase
AH® = —128.37
Liquid phase
AH® = 16720 —165.67 -1.53 61COL/LAT
G = 256.91
1-Phenyl-2-propanone; Methyl benzyl ketone C,H,,0
(1 x C+(H)3(C0)) + (1 x CO-(C)z) + (1 x C-(H)(CO)(Cr)) +
(1xCa~(C)(Cs)2) + (5 X Ce~(H)(Cz)2)
Literature — Calculated = Residual Reference
Gas phase
Ad® = —98.40 —98.44 0.04 S4ANIC/SZW
Liquid phase
AH® = —151.90 —152.08 0.18 S54NIC/SZW
1-Phenyl-1-butanone; Propyl phenyl ketone Ci1oH120
(1 X C<(H)2(C)) + (1 x C-(H)2(C),) + (1 x C-(H)(COX(C)) +
(1 x CO~(C)(Cs)) + (1 X Cg—~(CO)(Cg)2) + (5 X Cs—(H)(Cg)2)
Literature — Calculated = Residual Reference
Gas phase
AH® = —149.00
Liquid phase
AH® = -188.90 —191.40 2.50 61COL/LAT
ce = 287.33
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Benzophenone; Diphenyl ketone
(10x Cag~(H)(Cg)2) + (2 X Cg~(CO)(Cg)2) + (1 X CO—~(Cp)2)

Cy3H,00

Literature — Calculated = Residual Reference

Gas phase

AH® = 60.30 59.10 1.20 83DEK/VAN
Liquid phase

AH® = —16.30 —16.40 0.10 83DEK/VAN
Solid phase

AH® = -34.40 —34.40 0.00 59COL/CAM

G = 224.81 224.85 -0.04 83DEK/VAN

4-Methylbenzophenone; Phenyl p-tolyl ketone CuH 0

(1% C(H)3(C)) + (9 % Ce—(H)(Cn)2) + (2 X Csg~(CO)(Cp)2) +
(1% CO-(Cs)2) + (1 X Co~(C)(Cs)2)

Literature — Calculated = Residual Reference

Gas phase

AH® = 26.67

Liquid phase

AH® = -53.01

Solid phase

AH® = -77.80 -73.77 -4.03 59COL/CAM

G, = 248.91

4-Ethyl benzophenone CisH10

(9 X Cg~(H)(Cg)z) + (2 X Cg=(CO)(Cpg)2) + (1 X Cg~(C)(Cg)2) +
{(1xCO~(Cg)2) + (1 X C{H)3(C)) + (1 x CH(H)(C)(Cn))

Literature — Calculated = Residual Reference

Gas phase

AH® = 533

Liquid phase

AH° = —64.30 -77.82 13.52 59COL/CAM
Solid phase

AH° = —-95.87

G = 298.29
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TABLE 18. Ketones (42) — Continued

TABLE 19, Acids (89)

Diphenylethanedione; Benzil; Diphenyl diketone C1H100; Methanoic acid; Formic acid CH,0,
(10x Ca~(H)(Ca)2) + (2 X Ca~(CO)(Ca)z) + (2 X CO~(CO)(Cp)) (1x O~(H)(CO)) +(1x CO~(H)(0)), o = 1
Literature — Calculated = Residual Reference Literature-Calculated = Résidual Reference
Gas phase Gas phase
AH® = -55.50 -55.50 0.00 S9AIH AH® = -378.70 ~-378.69 -0.01 70KON/WAD
= 45.23 45.23 0.00 69STU/WES
§° = 248.74 248.74 0.00 69STU/WES
Solid phase : ASe = —-92.61
AH® = -153.90 -153.90 0.00 62PAR/MOS AGe = ~351.08
InkK; = 141.62
1,3-Diphenyl-1,3-propanedione; Dibenzoylmethane CisH,,0; Liquid phase
(10x Cg—(H)(Cg)2) + (2 X Cg~(CO)(Cs)2) + (2 X CO~(C)(Cg)) + AH® =  —42550 ~428.06 2.56 64LEB
(1x C~(H)2(CO)2) C = 99.03 102.92 -3.89 41STO/FIS
§° = 131.84 132.96 -1.12 41STO/FIS
Literature — Calculated = Residual Reference AS® = ~208.39
AG® = ~365.93
InK; = 147.61
Gas phase
AH® = —159.26
Ethaneic acld; Acetic acid CH,0,
(1xC-(H)5(C)) +(1x CO~C)(0)) + (1 X O~(H)CO)), ¢ = 3
Liquid phase
AH® = —210.89 Literature-Calculated = Residual Reference
C = 397.84
Gas phase
Solid phase ) AH° = —432.80 —433.80 1.00 T0KON/WAD
AH°® = =249 -224.90 0.00 65KOZ/SHI C; = 66.53 66.52 0.01 69STU/WES
§° = 282.50 282.49 0.01 69STU/WES
AS° = ~195.18
AG® = ~375.61
Cyclobutane-1,3-dione C{HO; Ink; = 151.52
(2X C(H)2(CO),) + (2x CO-(C)y) +
(1 x cyclobutane-1,3-dione rsc)
Liquid phase
Litcraturc — Calculated — Residual Reference AH® = —484.50 —d482.62 —1.88 64LEB
G = 123.10 119.28 3.82 82MAR/AND
S° = 158.00 154.30 3.70 82MAR/AND
Gas phase AS° = —323.36
AH° = —186.30 ~186.30 0.00 78CHI/SHE AG® = —386.21
InK; = 155.79
Solid phase o e eam e e .
AH® =  —260.00 —260.00 0.00 78CHI/SHE Prop acid; Prop acid C3Hs0;

(1 X C~(H)3(C)) +(1 x C(H);(CO)(C)) + (1 X COHC)(O)) +
(1x O~(H)(COY))

Literature-Calculated = Residual Reference
Gas phase
AH® = —455.70 —455.64 -0.06 FOKON/WAD
G = 91.21
Liquid phase
AH® = —508.50 —506.76 -1.74 70KON/WAD
G = 152.80 148.57 4.23 82MAR/AND
§° = 191.00 194.17 -3.17 82MAR/AND
AS° = —419.81
AG° = —381.59
InK; = 153.93
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TABLE 19. Acids (89) — Continued
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TasLE 19. Acids (89) — Continued

L-2-Hydroxypropanoic acid; L-Lactic acid C3Hs0;
(1x C-(H)5(C)) + (1 x CHH)(0)(CO)(C)) + (1 x O~(H)(C)) +
(1x COHC)(0)) + (1 x O(H)(CO)) + (1 x~CHj corr (tertiary))

Pentanoic acid; Valeric acid (Continued) CsH;00;
(1xC(H)3(O)) + (2 x C(H),(C),) + (1 x C-(H),(CO)(C)) +
(1xCO~C)(0)) + (1 x O~(H)(CO))

Literature-Calculated = Residual Reference Literature-Calculated = Residual Reference
Gas phase Liquid phase
AH° = —468.76 AH® = —558.70 —558.22 -048 65ADR/DEK
C, = 210.33 209.41 0.92 65SMCD/KIL
§° = 259.83 258.93 0.90 65SMCD/KIL
Liquid phase AS° = —627.67
AHC = —552.87 AG* = —371.08
C = 171.36 InK; = 149.69
§° = 151.48
AS°® = —565.02
AG® = —-384.41
InK; = 155.07 Hexanoic acid; Caproic acid CcH 120,
(1% C—(H)2(0)) + (3% C—(H)a(C)) + (1 X C~(H):(CONC)) +
(1xCO~C)(0)) +(1x O~(H)(COY))
Solid phase
AH® =  —694.00 —698.88 4.88 59SAV/GUN Literature-Calculated = Residual Reference
C = 127.83
§° = 147.30
AS° = —569.20 Gas phase
AG® = -529.17 AH° = —-513.40 —517.53 4.13 79KRU/OON
InK; = 21347 Cy = 150.88 .
Liquid phase
Butanoic acid; Butyric acid CH,0, AH® = —585.60 —583.05 —1.65 64LEB
(1% CHH)5(C)) + (1 x C~(H)(C);) + (1 x C=(H)(COYC)) + C, = 239.83
(1xCO~(C)(0))+ (1 x O—(H)(CO)) §° = 291.31
AS° = ~731.60
Literature-Calculated = Residual Reference AGe = —365.82
InK; = 147.57
Gas phase
AH® = —475.80 —476.27 0.47 70KON/WAD
G = 114.10 Heptanoic acid; Enanthylic acid CH,40,
(1% C-(H)3(C)) + (4 X C-(H)(C)2) + (1 X CH)(COXO)) +
(1xCOHC)(0)) + (1 x OH)(CO))
Liquid phasc
AH® = -533.80 -532.49 -1.31 64LEB Literature-Calculated = Residual Reference
Cp = 177.70 178.99 -1.29 82MAR/AND
S = 225.30 226.55 -1.25 82MAR/AND
AS® = —523.74 Gas phase
AG® = -376.34 AH® = —539.40 —538.16 —-1.24 79KRU/OON
InkK; = 151.81 Cy = 182.77
Liquid phase
Pentanoic acid; Valeric acid CsH 1002 AH® = —611.40 —609.68 -1.72 64LEB
(1x C-(H)3(C)) + (2 x C-(H)2(C)2) + (1 x C-(H)(COXC)) + C = 265.43 270.25 -4.82 82SCH/MIL
(1 x CO~(C)(O)) + (1 x O~(H)(COY) s° = 323.69
AS° = —835.53
Literature-Calculated = Residual Reference AG® = -360.57
InkK; = 145.45
Gas phase
AH® =  —496.30 —496.90 0.60 79KRU/OON
C = 136.99




ESTIMATION OF THERMODYNAMIC PROPERTIES OF ORGANIC COMPOUNDS 947
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TABLE 19. Acids (89) — Continued

Octanoic acid; Caprylic acid CsH,60;
(1 x C~(H)5(C)) +(5 x C~(H)(C)2) + (1 X C-(H)(CO)(C)) +
(1x CO~C)(0)) + (1 x O(H)(CO))

Decanoic acid; Capric acid (Continued) CioH300;
(1x C~(H)5(C)) + (7% C~(H)2(C)2) + (1 x C-(H)(CO)(C)) +
(1x COHCY(OY) + (1 x O(H)(CO))

Literature-Calculated = Residual Reference Literature-Calculated = Residual Reference
Solid phase
Gas phase AH° = -=-T713.70 -716.26 2.56 65SADR/DEK
AH® = —-553.90 —558.79 4.89 79KRU/OON C = 332.39
C = 205.66 S§° = 296.40
AlS° = -1271.75
AG® = -337.09
Liquid phase InK; = 135.98
AH° = —636.80 —-635.41 -1.39 64LEB
Cy = 297.92 300.67 -275 82SCH/MIL2
§° = 356.07
AS° = -939.46 Undecanoic acid; Undecylic acid C1H,0,
AG° = -355.31 (1x C~(H)3(C)) + (8 x C~(H)2(C)2) + (1 x C-(H)(COXCT)) +
InK; = 143.33 (1x CO-(C)(0)) + (1 x O-(H)(CO))
Literature-Calculated = Residual Reference
Nonanoic acid; Pelargonic acid CyH 50,
(1 x C~H)3(C)) + (6 x C~(H)2(C)2) + (1 x C(H)(CO)C)) + Gas phase
(1xCO~(C)(0)) + (1 x O~(H)(CO)) AH® = —-614.60 —620.68 6.08 68BAC/NOV
Cy = 27433
Literature-Calculated = Residual Reference
Liquid phase
Gas phase AH° = —710.20 -712.60 2.40 65ADR/DEK
AH® = —579.60 —579.42 -0.18 68BAC/NOV Cy = 391.93 i
C = 228.55 §° = 453.21
AS°® = —1251.25
AG® = —339.54
Liquid phase InK; = 136.97
AH® = —661.80 —661.14 —0.66 64LEB
G = 326.37 331.09 -4.72 82SCH/MIL
S° = 388.45 Solid phase
AS° = —1043.39 AH°® = ~735.90 —745.67 9.77 6SADR/DEK
AG® = —350.05 Cp = 35431
InK; = 141.21 S° = 319.41
AS® = —1385.05
AG® = -332.72
InKy = 134,22
Decanoic acid; Capric acid C1oH3200:
(1 C(H)3(C)) + (7% C-(H),(C)y) + (1 X C(H)(CO)(C)) +
(1xCO~C)(0)) + (1 x O~(H)(CO))
Dodccanoic acid; Lauric acid C12H240;

Literature-Calculated = Residual Reference
Gas phasc
AH® = -594.90 —600.05 5.15 68BAC/NOV
C = 251.44
Liquid phase
A = —684.30 —686.87 2.57 65ADR/DEK
C = 361.51
5° = 420.83
AS° = —1147.32
AG° = —344.80
InK; = 139.09

(1 x C(H)5(C)) +(9 x C(H)o(C)2) + (1 X C-(HR(CO)(C)) +
(1x CO-(C)(0)) + (1 X O~(H)(COY))

Litcraturc-Calculated = Residual Reference
Gas phase
AH™ = —642.00 —641.31 -0.69 68BAC/NOV
Cy = 297.22
Liquid phase
AH® = ~T737.90 —738.33 043 65ADR/DEK
C = 422.35
§° = 485.59
AS°® = —1355.18
AG° = —334.28
InK; = 134.85
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TABLE 19. Acids (89) — Continued

Dodecanoic acid; Lauric acid (Continued) CiH240;
(1 X C~(H)3(C)) + (9 x CH(H)2(C)2) + (1 x C-(H)(CO)(C)) +
(1 X COH{C)(0)) + (1 x O—-(H)(CO))

Tetradecanoic acid; Myristic acid (Continued) Ci1H3250;
(1 x C~(H)5(O)) + (11 X C~(H)2(C)2) + (1 x C«(H)(CO)(O)) +
(1xCO~(C)(0)) + (1 x O~(H)(CO))

Literature-Calculated = Residual Reference Literature-Calculated = Residual Reference
Salid phase’ Solid phase
AH® = -T774.60 —775.08 0.48 65ADR/DEK AH® = —833.50 —833.90 0.40 65ADR/DEK
C = 404.28 376.23 28.05 82SCH/MIL2 C, = 432.00 420.07 11.93 82SCH/MIL2
$° = 342.42 §° = 388.44
AS® = —1498.35 AS° = —1724.96
AG° = ~328.35 AG® = —319.60
InK; = 13245 InK; = 128.93
Tridecanoic acid; Tridecylic acid Ci3H360: Pentadecanoic acid; Pentadecylic acid CisH300;

(1xC(H)5(0)) + (10 x C~(H)x(C)) + (1 x C-(H)(CO)(C)) +
(1xCOAC)(0)) +(1x O~(H)(CO))

(1xC~(H)s(C)) + (12x C~(H);(C)2) + (1 X C~(H)(CO)(C)) +
(1xCO~HC)(0O)) +(1x O~(H)(CO))

Literature-Calculated = Residual Reference Literature-Calculated = Residual Reference
Gas phase Gas phase
AH® = -660.20 ~661.94 1.74 68BAC/NOV AH® = —699.00 -703.20 420 68BAC/NOV
C = 320.11 C = 365.89
Liquid phase Liquid phase
AH® = —763.50 —764.06 0.56 65ADR/DEK AH° = -811.70 -815.52 382 65ADR/DEK
C - 452.77 Cp = 513.61
S° = 517.97 §° = 582.73
AS°® = —1459.12 AS° = —1666.98
AG° = -329.02 AG® = —318.51
InK; = 132.73 InK;y = 128.48
Solid phase Solid phase
AHC -~ - 806.60 804.49 2.11 65SADR/DEK AHC = -861.70 863.31 1.61 65ADR/DEK
C = 387.61 398.15 ~10.54 82SCH/MIL C = 443.29 441.99 1.30 82SCHMIL
S° = 365.43 S° = 411.45
AS° = —1611.66 AS° = —1838.26
AG® = ~323.97 AG° = -315.23
InK; = 130.69 InK; = 127.16
Tetradecanoic acid; Myristic acid C1H250; Hexadecanoic acid; Palmitic acid CieHx0;

(1x C-(H)5(C)) + (11 X C~(H)2(C)z) + (1 X C-(H)(CO)(C)) +
(1xCOAC)() +(1x O~(H)(CO))

(1x C~(H)5(C)) + (13 x C-(H)(C),) + (1 x C(H)(CO)(C)) +
(1xCO~C)(0)) +(1 x O~«(H)(CO))

Literature-Calculated = Residual Reference Litcraturc-Calculated = Residual Reference
Gas phase Gas phase
AH° = —693.80 ~682.57 —11.23 61DAV/MAL AH° = -737.00 —-723.83 -13.17 61DAV/MAL
Cp = 343.00 C = 388.78
Liquid phase Liquid phase
AH®° = -788.80 -789.79 0.99 65SADR/DEK AH° = —-838.10 —841.25 3.15 65ADR/DEK
G = 483.19 C = 544.03
§° = 550.35 §° = 615.11
AS° = —1563.05 AS° = -177091
AG® = -323.77 AG® = -313.25
InK; = 130.61 InK; = 126.36
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Hexadecanoic acid; Palmitic acid (Continued) CyH3,0.
(1% C-(H)3(C)) + (13 X C~(H)(C)2) + (1 X C-(H),(CO)(C)) +
(1x CO~C)(0}) + (1 x O—(H)(CO))

Literature-Calculated = Residual Reference
Solid phase
AH° = —891.50 —892.72 1.22 65ADR/DEK
G = 463.36 463.91 -0.55 82SCH/MIL2
S° = 434.46
AS° = ~1951.56
AG® = —310.86
nK; = 125.40
Heptadecanoic acid; Margaric acid C17H3.0;

(1% CH(H)3(C)) + (14 X C—(H)2(C),) + (1 x C~(H),(CO)(C)) +
(1x CO~C)(0)) + (1 x O~(H)(CO))

Literature-Calculated = Residual Reference
Gas phase
AH® = - 744.46
G = 411.67
Liquid phase
AH® = —865.60 —866.98 1.38 65ADR/DEK
Cp = 574.45
S° = 647.49
AS® = —1874.84
AG® = —308.00
InkK; - 124.24
Solid phase
AH® = —924.40 —022.13 —2.27 65ADR/DEK
C = 475.72 485.83 -10.11 82SCH/MIL
§° = 457.47
AS° = —2064.86
AG° - 306.49
InK; = 123.64
Octadecanoic acid; Stearic acid C1sH360:

(1% C(H)3(C)) + (15 X C~(H)2(C)2) + (1 X C(H)2(COY(C)) +
(1xCO-(C)(0)) + (1 x O~(H)(CO})

Octadecanoic acid; Stearic acid (Continued) CisH340:
(1x C-(H)3(C)) + (15 X C-(H),(C)2) + (1 x C-(H),(CO}(C)) +
(1 x CO—C)(0)) + (1 x O—-(H)(CO))

Literature-Calculated = Residual Reference
Solid phase
AH° = —948.00 —951.54 3.54 65ADR/DEK
G = 501.55 507.75 -6.20 82SCH/MIL2
§° = 480.48
AS° = —2178.16
AG® = -302.12
InkK; = 121.87
Nonad ic acid; Nonadecylic acid CioH350;

(1 x C(H)5(C)) + (16x C~(H)x(C)2) +(1x C-(H)z(CO)(C)) +
(1x CO~C)(0)) + (1 X O~(H)(CO))

Literature-Calculated = Residual Reference
Gas phase
AH° = - —785.30 -785.72 0.42 68BAC/NOV
Gy = 457.45
Liquid phase
AH® = ~916.40 —918.44 2.04 65ADR/DEK
C = 635.29
§° = 71225
AS° = ~2082.70
AG® = —297.48
InkK; = 120.00
Solid phase
AH° = —-984.00 —980.95 -3.05 65ADR/DEK
C, = 525.34 529.67 —4.33 82SCH/MIL
§° = 503.49
AS° = —2291.46
AG® = —-297.75
InK; = 120.11
Eicosanoic acid; Arachidic acid C30H 4,0,

(1% C(H)3(C)) +(17x C-(H)z(C)z) + (1 X C-(H)(CO)(C)) +
(1xCO~(C)(0)) +(1x O~(H)(CO))

Literature-Calculated = Residual Reference Literature-Calculated = Residual Reference
Gas phase Gas phase
AH° = -781.20 -765.09 -16.11 61DAV/MAL AH® = ~812.40 —806.35 -6.05 61DAV/MAL
C = 434.56 C = 480.34
Liquid phase Liquid phase
Adl° = -884.70 —-892.71 8.01 65ADR/DEK AH® = ~940.00 —944.17 4.17 65ADR/DEK
c = 604.87 c = 665.71
s= 679.87 s° = 744.63
AS° = -1978.77 AS° = —2186.63
AG® = -302.74 AG® = —-292.23
InK; = 122.12 InK; = 117.88
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Eicosanoic acid; Arachidic acid (Continued) C,eH400:
(1 x C(H)3(C)) + (17 x C—(H)»(C)) + (1 x C-(H)(CO)(C)) +
(1xCO-(C)(0)) + (1 X O—~(H)(CO))

2,2-Dimethylpropanoic acid; Pivalic acid
(1x O~(H)(CO)) +(1x COAC)(0)) + (1 X CHCO)C)s) +
(3 x C-(H)3(C)) + (3 x—CH3 corr (quaternary))

CsHy0:

Literature-Calculated = Residual Reference Literature — Calculated = Residual Reference
Solid phase: Gas phase
AH® = —-1011.90 —1010.36 —-1.54 65ADR/DEK AH° = —491.30 —508.07 16.77 79KRU/OON
Cy = 545.14 551.59 —6.45 82SCH/MIL2
AS° = —2404.76
AG® = —293.38 Liquid phase
InK; = 118.35 AH® =  —564.50 —564.86 0.36 S4HAN/WAT
= 200.23
§$° = 234.92
AS® = —651.68
2-Methylbutanoic acid CsH,00; AG® = —370.56
(1x O~(H)(CO)) + (1 x CO~(C)(0)) + (1 x C(H)(CO)(C)2) + InK; = 149.48
(2x C~(H)5(C)) + (1 x C{H)»(C).) + (1 x—CHj corr (tertiary))
Literature — Calculated = Residual Reference Solid phase
AH® = —565.00
C = 177.82 177.83 -0.01 71KON/WAD
Gas phase
AH® = —499.20
2-Propenoic acid; Acrylic acid C3;H,0;
Liquid phase (1X O~(H)(COY) + (1 x CO~(C4)(0)) + (1 X Cs~H)(CO)) +
AH® = —554.50 —562.03 7.53 S4HAN/WAT (1XCq-(H)2), 0 = 1
cs = 203.59
S° = 245.46 Literature — Calculated = Residual Reference
AS° = —641.14
AG® = —370.87
InK; = 149.61 Gas phase
AH°® = -33241
= 77.78 7178 0.00 69STU/WES
§° = 315.01 315.01 0.00 69STU/WES
3-Methylbutanoic acid CsH 00, AS° = —168.39
(2x C-(H)3(C)) + (1 X C-(H)(C)3) + (1 x—CH; corr (tertiary)) + AG® = -282.20
(1 % C~(H):(COYEC)) + (1 x CO~(C)O)) + (1 X O~(H)(COY) InK: = 113.84
Literature — Calculated = Residual Reference
Liquid phase
AH® = —383.88 —-392.84 8.96 59SKI/SNE
Gas phase G = 14247
AH® = —504.10 —-501.33 =277 79KRU/OON
C = 137.02
Adamantane-1-carboxylic acid CuHc0;
Liquid phase (3 X C-(H)(C)3) + (6 X C-(H)>(C)2) + (1 x Adamantane rsc)+
AH® = —561.60 ~561.32 -0.28 S4HAN/WAT (1x C~(COXC)3)+ (1 x CO-(C)HO)) + (1 x O(H)(CO))
ce = 206.43
$§° = 253.58 Literature — Calculated = Residual Reference
AS° = -633.02 i
AG® = -372.59
InK; - 150.30 Gas phase
AH® = -501.04
Solid phase
AH® = —643.08 —602.95 -40.13 73STE/CAR
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Adamantane-2-carboxylic acid CuH 02 Ethanedioic acid; Oxalic acid C;H;0,
{4 x C-(H)(C)3) + (5 X C~(H)z(C)z) + (1 X Adamantane rsc) + (2x CO—(0)(CO)) + (2 x O~(H)(CO))
(1x C~(H)(CO)(C)2) + (1X CO~(C)(O)) + (1 X O~(H)(CO))
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
Gas phase AH® = -732.00 —756.10 24.10 5S3BRA/COT
AH® = —505.76
Liquid phase
Solid phase AH° = —817.88
AH®° = -—627.18 —613.37 -13.81 73STE/CAR Cy = 156.90
Solid phase
(Z)-2-Butenedioic acid; Maleic acid CHO, AH® = —829.70 —805.92 -23.78 64WIL/SHI
(2% O~(H)(CO)) + (2 X CO~(Ca)(0)) + (2 X Ca~(H)(CO)) +
(1 X cis (unsat) corr)
Literature — Calculated = Residual Reference Propanedioic acid; Malonic acid C:H 0,
(2x O~(H)(CO)) + (2 x CO~C)(0)) + (1 X C~(H)2(CO)2)
Gas phase Literature — Calculated = Residual Reference
AH® = —679.40 -712.61 33.21 IRWOL/WEG
Cp = 104.77
Gas phase
AHC = —813.80
Liquid phase
AdH° = —823.91
G = 228.20 Liquid phase
AH® = —893.07
ce = 181.16
Solid phase
AH® = —789.40 -811.13 21.73 38HUF/FOX
Cy = 137.00 139.38 -238 85SWIL/CHA Solid phase
$° = 160.80 164.42 -3.62 85WIL/CHA AH® = —891.00 - 890.60 -0.40 64WIL/SHI
AS® = —529.77
AG® = ~653.18
InkK; = 263.49 Butanedioic acid; Succinic acid C.H 0,
R - (2 x O~(H)(CO)) + (2 x CO~CY(D)) + (2 X CH)(CO)O))
Literature — Calculated = Residual Reference
(E)-2-Butenedioic acid; Fumaric acid CHO,
(2X O~(H)(CO)) + (2X CO~(Ca)(0)) + (2 X C~(H)(CO))
Gas phase
Literature — Calculated = Residual Reference AH® = —823.00 —826.76 3.76 60DAV/THO
Cp = 130.96
Gas phase
AH® = —675.80 —T717.46 41.66 38WOL/WEG Liquid phase
C = 112.80 AH® = -918.30
ce = 224.18
S§° = 221.74
Liquid phase AS° = —-603.02
AH° = —829.18 AGe = —738.51
C = 228.20 InK¢ = 297.91
Solid phase Solid phase
AdI° -  —812.20 —816.86 4.66 38HUF/FOX AH° =  —-940.40 927.30 —13.10 T2VAN/MAN
C = 142.00 139.38 2.62 8SWIL/CHA Cy = 223.00
S° = 168.00 164.42 3.58 85WIL/CHA §° = 157.28
AS° = -529.77 AS°® = —667.48
AG® = —658.91 AG® = —728.29
InK; = 265.80 InK; = 293.79
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TaBLE 19. Acids (89) — Continued TABLE 19. Acids (89) — Continued

Pentanedioic acid; Glutaric acid CsH0, Heptanedioic acid; Pimelic acid C,H,0,
(2% O-(H)(CO)) + (2 X CO~C)(0)) + (2 x CH{H)(CO)(C)) + (2Xx0-(H)(CO)) +(2x COHC)(0)) +(2x C{H)(CO)(C)) +
(1% C(H)(C):) (3 C~(H)x(C),)

Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference

Gas phase Gas phase

AH° = —847.39 AH® = —888.65
Cy = 153.85 Cy = 199.63
Liquid phase Liquid phase
AH® = —944.03 AH® = -995.49
Ce = 254.60 Cy = 315.44
5° = 254.12 §° = 318.88
AS® = ~706.95 AS° = -914.81
AG® = ~733.25 AG° = -722.74
InK; = 295.79 InK; = 291.55
Solid phase Solid phase
AH? = —-959.90 ~956.71 -3.19 64WIL/SHI AH° = —-1009.80 —1015.53 573 26VER/HAR
Cp =~ 244.92 Cp = 288.76
S° = 180.29 §° = 226.31
AS° = ~780.78 AS° = —1007.38
MG = ~723.92 AG? = —715.18
InkK; = 292.02 InK; = 288.50
Hexanedivic acid; Adipic acid Ce¢H 004 Octancedivic acid; Suberic acid CsH 404

(2% 0O~(H)(CO)) +(2x CO~(C)(O)) + (2 x C~H)x(COY(C)) +

(2x O-(H)(CO)) + (2 x CO~(C)(0)) + (2 x C~(H)(CO)C)) +

(2x C(H),(C)2) (4 X C-(H)2(C)2)
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AgH° = —865.00 —868.02 3.02 60DAV/THO AH® = —894.90 —909.28 14.38 60DAV/THO
G = 176.74 C = 222.52
Liquid phase Liquid phase
AH® = —969.76 AH® = —1021.22
G = 285.02 G = 345.86
S° = 286.50 $° = 351.26
AS° = —810.88 AS° = —1018.74
AG° = -728.00 AG® = —-T717.48
InK; = 293.67 InK; = 289.43
Solid phase Solid phase
AdH® = —994.30 -986.12 —8.18 26VER/HAR AH® = ~1038.00 —1044.94 6.94 26VER/HAR
G = 266.84 C = 310.68
$° = 203.30 §° = 249.32
AS° = —894.08 AS° = —1120.68
AG® = —-719.55 AG® = —1710.81
InK; = 290.26 InK; = 286.74
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TABLE 19. Acids (89) — Continued TaBLE 19. Acids (89) — Continued
Nonanedioic acid; Azelaic acid CsH,604 Undecanedioic acid CHz00,
(2% O~(H)(CO)) + (2x CO~C)(0)) + (2x C-(H)(CO)(T) + (2x O-(H)(CO)) + (2x COAC)0)) + (2 x C~(H)x(CO)(C)) +
(5 X C(H)x(C)2) (7% CHH)2(C)2)

Literature — Calculated = Residual

Literature — Calculated = Residual

Gas phase Gas phase
AHC = -929.91 AH® = -971.17
G = 245.41 C = 291.19
Liquid phase Liquid phase
AH® = —1046.95 AdH® = —1098.41
C = 376.28 G = 437.12
§° = 383.64 §° = 448.40
AS°® = -1122.67 AS° = —1330.54
AG® = -712.22 AG® = -701.71
InK; = 28731 InK; = 283.07
Solid phase Solid phase
AH° = —1054.30 ~1074.35 20.05 26VER/HAR AdH° = —1099.40 -1133.17 33.77 26VER/HAR
G = 332.60 G = 376.44
s° = 272.33 §° = 318.35
AsS° = —-1233.98 AS® = —1460.59
AG® = —706.44 AG® = —-697.70
InK; = 284.97 InK; = 281.45
Decanedioic acid; Sebacic acid CyoH 1504 Dodecanedioic acid CpaH,;,0,
(2x O-(H)(CO)) + (2X CO(C)(0)) + (2X C~(H)(CO)(C)) + (2X O~(H)(CO)) +(2X CO~(C)(0)) + (2 X C-(H)(CO)(C)) +
(6X C<(H)(C),) (8 C{H):(C)s)
Literature — Caleulated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH® =  -921.90 -950.54 28.64 60DAV/THO AH® = ~976.90 —991.80 14.90 60DAV/THO
G = 268.30 G = 314.08
Liquid phase Liqunid phase
AH® = —1072.68 AH® = —1124.14
C = 406.70 C = 467.54
§° = 416.02 §° = 480.78
ALS° = - 1226.60 AS° = —1434.47
AG® = —-706.97 AG® = —696.45
InK; = 285.19 InK; = 280.94
Solid phase Solid phase
AH® = —~1082.60 —-1103.76 21.16 26VER/HAR A = -1130.00 —1162.58 32.58 26VER/HAR
C = 354.52 G = 398.36
S° = 205.34 §° = 341.36
AS° = —1347.29 AS° = —1573.89
AG® = —-702.07 AG® = —693.33
InK; = 283.21 InK = 279.68
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TABLE 19. Acids (89) — Continued

Tridecanedioic acid C13H204
(2x O~(H)(CO)) + (2X CO~C)(0)) + (2% C~(H)(CO)(C)) +
(9x C-(H)z(C)2)

Literature — Calculated = Residual Reference
Gas phasé
AH® = -1012.43
C = 336.97
Liquid phase
AdH® = —1149.87
C = 497.96
$° = 513.16
AS° = —1538.40
AG® = —-691.20
InK; = 278.82
Solid phase
AH°® = —1148.30 -1191.99 43.69 26VER/HAR
ce - 420.28
S§° = 364.37
AS° = -1687.19
AG® = —688.95
InkK; = 277.92
Methylbutanedioic acid; Methylsuccinic acid CsHsOs4

(2% O~(H)(COY) + (2 x CO~(C)(0)) + (1 x C(H)2(COXC)) +
(1x C-(H)(CO)(C)2) + (1 x C-(H)3(C)) +
(1 x—CH; corr (tertiary)) :

Literature — Calculated = Residual Reference
Gas phase
AH® = - 849.6%
Liquid phase
AH® = —947.84
G = 248.78
§° = 240.65
AS° = —720.42
AG® = —-733.05
InK¢ = 295.711
Solid phase
AH® = —958.20 —958.31 0.11 33VER/HAR
Cp = 188.02

2,2-Dimethyl-1,4-butanedioic acid;
2,2-Dimethylsuccinic acid CsH 1004
(2x O—(H)(CO)) + (2 x CO~HC)(0)) + (1 X C-(H)(CO)(CH) +
(1 x C~(CO)(C)3) + (2x C-(H)s(C)) +
(2x-CHj; corr (quaternary))

Literature — Calculated = Residual Reference
Gas phase
AH® = —874.63
Liquid phase
AHC = —-972.01
. = 275.84
§e = 262.49
AS°® = ~834.89
AG° = —-1723.09
InK; = 291.69
Solid phase
AH® = —987.80 —9717.56 —-10.24 33VER/HAR
G = 221.88
meso-2,3-Dimethyl-1,4-butanedioic acid; meso-
2,3-Dimethylsuccinic acid CeHy004

(2% O-(H)(CO)) + (2X CO-(C)(0)) + (2% C~(H)(CO)(C)z) +
(2 x C-(H)3(C)) + (2 x -CH; corr (tertiary))

Literature — Calculated = Residual Reference
Gas phase
AH® = —872.62
Liquid phase
AH® = -977.38
C = 273.38
§° = 25956
AS°® = -837.82
AG® = -727.58
InK; = 293.50
Solid phase
AH° = -971.50 -989.32 11.82 33VER/HAR
Cs - 153.04
racemic-2,3-Dimethyl-1,4-butanedioic acid; racemic-
2,3-Dimethylsuccinic acid CeH 1004

(2x O-(H)(CO)) + (2 X CO~(C)(0)) + (2x C-(H)(CO)(C)2) +
(2% C~(H)5(C)) + (2% —CHs corr (tertiary))

Literature — Calculated = Residual Reference

Gas phase

AH° = —872.62
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racemic-2,3-Dimethyl-1,4-butanedioic acid; racemic-

Tetramethylbutanedioic acid;

2,3-Dimethylsuccinic acid (Continued) CJi.oO4 Tetramethylsuccinic acid (Continued) CsH O,
(2% O~(H)(CO)) + (2% CO~C)0)) + (2x C-(H)(CO)(C)2) + (2xO0-(H)(CO)) + (2x COAC)(0)) + (2% CH(CO)(C)a) +
(2% C-(H):(C)) + (2 X —CHa corr (tertiary)) (4 X C~{H)3(C)) + (4 X ~CH; corr (quaternary))
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Solid phase
. AH® = —1012.40 -1027.82 15.42 33VER/HAR
Liquid phase o
A“},, P —o7138 c = 220.76
C = 273.38
$° = 259.56
:g, : : 3;;22 Ethylbutanedioic acid; Ethylsuccinic acid CeH,00,
Ik, = 293,50 (2% O—~(H)(CO)) + (2 x CO-(C)(0)) + (1 X C~(H)(CO)(C)2) +
(1 xC~(H)(CO)(C)) + (1 x C(H)2(C)2) + (1 x C~(H)5(C))
Solid phase Literature — Calculated = Residual Reference
AH° = —983.80 —989.32 5.52 33VER/HAR
G = 153.04 Gas phase
AH® = —868.06
Trimethylbutanedioic acid; Trimethylsuccinic acid CyH,1,04
(2% O~(H)(CO)) + (2 x CO-{CYO)) + (1 x C-(HYCOXC)») + Liquid phase
(1X CHCO)(C)3) + (3 X C-(H)3(C)) + (1 X—CH; corr (tertiary)) + A‘lH \a phas 97139
t o= T
(2x-CHj corr (quaternary)) s = 27920
Literature — Calculated = Residual Reference A,g: : _ gig;
AG° = —725.61
Gas phase Ink; = 292.711
AH® = —897.56
Solid phase
Liquid phase AH® =  —989.20 —985.38 -3.82 33VER/HAR
AHC = ~1001.55 G = 209.94
G = 300.44
S° = 281.40
AS° = -952.29 . L.
AG® = —-717.62 2,2-Diethyl-1,4-butanedioic acid; 2,2-
ink; = 289.48 Diethylsuccinic acid CsH 10,4
(2x O~(H)(CO)) + (2x COHC)(0)) + (1 x C~(H)(CO)(C)) +
(1xCAHCO)(Cs) + (2x C~(H)2(C)2) + (2% C~(H)5(C))
Solid phase .
AH® = —1000.80 —1008.57 777 33VER/HAR Literature — Calculated = Residual Reference
C = 186.90
Gas phase
AH® = -906.77
Tetramethylbutanedioic acid; Tetramethylsuccinic acid CsH10,
(2x O—-(H)(CO)) +(2x COHC)(0)) + (2x CHCO)C)3) + Liquid phase
4
(4 x C-(H)3(C)) + (4 x—CH; corr (quaternary)) AH® = — 101469
Literature — Calculated = Residual Reference Cp = 336.68
§° = 327.25
AS® = —1042.75
Gas phase AG*T = =703.79
AH°® = -922.50 InK; = 283.91
Liquid phase Solid phase
Ad° = -1025.72 AH° = —~1032.70 —1027.68 -5.02 33VER/HAR
G = 327.50 Cp = 265.72
S§° = 303.24
AS° = ~1066.76
AG® = —707.66
InkK; = 285.47
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mese-2,3-Diethyl-1,4-butanedioic acid;
meso-2,3-Diethylsuccinic acid CsH,404
(2% O~(H)(CO)) +(2x COHC)(0)) + (2X CH)(CO)(C)2) +
(2% C(H)x(C)) + (2% C«(H)2(C)2)

Triethylbutanedioic acid; Triethylsuccinic acid (Continued) C,¢H 50,
(2x 0~(H)(CO)) + (2x COAC)(0)) + (1 x C-(H)(CO)(C)2) +
(1 X CHCO)(C)3) + (3 x C-(H)2(C)2) + (3 X C-(H)3(C))

Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Liquid phase
Gas phase AH® = —1067.78
AH® = -909.36 Cy = 391.70
§° = 378.54
AgS° = —1264.08
Liquid phase AG® = —690.89
AH® = —-1024.48 InK; = 278.70
C = 334.22
S° = 324.32
AS° = —1045.68 Solid phase
AG® = -71271 AH® = —1066.30 —1085.76 19.46 33VER/HAR
InK¢ = 287.50 C = 252.66
Solid phase
AH® = -1019.20 ~1043.46 24.26 33VER/HAR Tetraethytbutanedioic acid; Tetraethyl-
G = 196.88 succinic acid Ci2H1,04
(2x O—~(H)(CO)} + (2x CO(C)(0)) + (2x C~(CO)(C)3) +
(4% C-(H)2(C)2) + (4 x C-(H)5(C))
racemic-2,3-Diethyl-1,4-butanedioic acid; racemic- Literature — Calculated = Residual Reference
2,3-Diethylsuccinic acid CsH,404
(2% O~(H)(CO)) + (2% COC)(0)) + (2x C-(H)(CO)(C)z) +
(2% C—(H)2(C),) + (2 x C~(H)3(C)) Gas phase
AH® = —986.78
Literature — Calculated = Residual Reference
Liquid phase
Gas phase AH® = —-1111.08
AH® = —909.36 G = 449.18
S° = 432.76
AS° = —1482.49
Liquid phase AGE = —669.08
AH® = -1024.48 InK; = 269.90
G = 334.22
§° = 324.32
AS® = —1045.68 Solid phase
AG® = -712.11 AH° = —1096.50 -1128.06 31.56 33VER/HAR
InK; = 287.50 C = 308.44
Solid phase
AH° = —-1026.30 ~1043.46 17.16 33VER/HAR Benzoic acid CH0;
C = 196.88 (5 x Ce—(H)(Cr)2) + (1 X Cg—~(CO)(Cg)2) + (1 x CO-(O)}Cs)) +
(1x O~(H)(CO))
Literature — Calculated = Residual Reference
Triethylbutanedioic acid; Triethylsuccinic acid Ci6H1504
(2x O—~(H)(CO)) + (2% COHC)(0)) + (1 x C(H)(CO)(C)2) +
{1 x CHCO)(C)3) + (3 x C~(H)2(C)2) + (3 x C-(H)5(C)) Gas phase
AH® =  —295.70 —294.75 -0.95 72MOR2
Literature — Calculated = Residual Reference
Liquid phase
Gas phase AH® = —372.80 —37434 1.54 S51IFUR/MCC
AH® = -948.07 C = 203.77
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Benzoic acid (Continued)

CHe0,

(5% Cag~(H)(Ca)2) + (1 X Cg~(CO)(Cp)2) + (1 X CO-(O)(Ca)) +

(1x O-(H)(CO))
Literature — Calculated = Residual Reference
Solid phasc
AH® = —385.20 —386.35 1.15 68CHU/ARM
G = 146.79 146.11 0.68 76ARV/FAL
S§° = 167.73 167.74 -0.01 76ARV/FAL
AS® = — 469.20
AG® = —246.46
InK; = 99.42
2-Methyl benzoic acid CsHgO:

(1XO~(H)(CO)) + (1 x CO~O)(Cp)) + (1 x Cs~(CO)) +
(1X Cs~(C)(Cr)z) + (4 X Co—(H)(Cp)2) + (1 x C-(H)3(C)) +

(1xortho corr)

Literature — Calculated = Residual Reference
Gas phase
AH® = -32592
Liquid phase
AH® = —407.69
G = 231.17
Solid phase
AH® = —416.50 —420.72 422 61COL/BON
Cy = 174.89 170.17 472 26AND/LYN
§° = 196.18
AS° = -571.07
AG® = —248.67
InK; = 100.31
3-Methyl benzoic acid C:Hg0:

(1 % O—(H)(CO)) + (1 X CO~(O)(Cp)) + (1 x Cp—~(CO)) +
(1% Cg~(C)(Ca)2) + (1 X C-(H)3(C)) + (4 X Ce~(H)(Ca)2) +

(1 xmeta corr)

Literature — Calculated = Residual Reference
Gas phase
AH® = -327.81
Liquid phase
AdIe — —410.95
Cp = 227.67
Solid phase
AH® = —426.10 —-423.72 -2.38 61COL/BON
G = 163.59 170.17 —6.58 26AND/LYN
§$° = 196.18
AS° = -571.07
AG° = —251.67
InK; = 101.52

4-Methyl benzoic acid CsHsO;
(1 X O-(H)(CO)) + (1 x CO—~(0)(Cs)) + (1 X Cg~(CO)) +
(1% Ca=(C)(Cp)z2) + (1 X C~(H)3(C)) + (4 X Cg~(H)(Cn)z)
Literature — Calculated = Residual Reference
Gas phase
AHC = -327.18
Liquid phase
AH® = —410.95
Cp = 227.67
Solid phase ' s
AH® = -429.20 -425.72 ~-3.48 61COL/BON
Cy = 169.03 170.17 -1.14 26AND/LYN
§° = 196.18
AS° = —-577.07
AG® = —253.67
InkK; - 102.33
2,3-Dimethyl benzoic acid CeH;90,
(1 X O-(H)(CO)) + (1 X CO~(O)(Cg)) + (1 x Ca~(CQ)) +
(2% Ca=(C)(Ca)2) + (2% C~(H)a(C)) + (3 X Co~(H)(Cs)2) +
(2 X ortho corr) + (1 Xmeta corr)
Literature — Caiculated = Residual Reference
Gas phase
AHC = -357.72
Liquid phase
AH® = —441.04
Cp = 258.57
Solid phase
AH® = ~450.40 —453.09 2.69 61COL/PER
Cy = 194.23
§° = 224.62
AS® = —684.94
AG® = —248.88
inK; = 100.39
2,4-Dimethyl benzoic acid C;H,40;
{IxC (HNCO)) | {1 xCO~{C)KCe))+ (1 x Cp—(COY) +
(2X Cp~(C)(Cs)z) + (2 x C~(H)3(C)) + (3 x Ca—~(H)(Ca)z) +
(1Xortho corr)+(1Xmeta corr)
Litcraturc — Calculated = Residual Reference

Gas phase

AH® = —358.98
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2,4-Dimethyl benzoic acid (Continued) CoH,00; 2,6-Dimethyl benzoic acid (Continued) CoH 00,
(1 O~(H)(CO)) + (1 X CO~(O)(Cp)) + (1 X Ca~(CO)) + (1 O~(H)(CO)) + (1 X CO{0)(Cg)) + (1 X C—(CO)) +
(2% Ca~(C)(Cr)2) + (2% C~(H)3(C)) + (3 X Co—(H)(Ci)) + (2% Co~(C)(Ca)) +(2x C~{H)3(C)) + (3 x Ca~(H)(Ca)2) +
(1 xortho corr)+(1xmeta corr) (2xortho corr)+ (1 X meta corr)
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Liquid phésc
AdH° = —444.30 Solid phase
C = 255.07 AH° = —440.70 —453.09 12.39 61COL/PER
Cy = 194.23
§° = 224.62
Solid phase AS® = —684.94
AH® = —458.50 —458.09 -0.41 61COL/PER AG® = —248.88
C = 194.23 InK; = 100.39
§° = 224.62
AS° = —684.94
AG® = —253.88
InK; = 102.41 3,4-Dimethyl benzoic acid CyoH100;
(1x O-(H)(CO)) + (1 x CO-(O)(Cs)) + (1 x Cg—(CO)) +
(2X Co(C)(Ca)o) + (2 X C~{H)(C)) + (3 X Co~(H)(Ca)2) +
(1xortho corr)+ (1 Xmeta corr)
2,5-Dimethyl benzoic acid CsH,;00:
(1 x O—(H)(CO)) + (1 x CO—(0){Cs)) + (1 x Cpg~(CO)) + Literature — Calculated = Residual Reference
(2% Cg=(C)(Cs)z2) + (2% C~(H)5(C)) + (3 X Co~(H)(Cp)2) +
(1xortho corr)+ (1 Xmeta corr)
Gas phase
Literature — Calculated = Residual Reference AH® = ~358.98
Gas phase Liquid phase
Ad° = —358.98 AH® = —444.30
C = 255.07
Liquid phase
AH® = —444.30 Solid phase
C = 255.07 AH° = —468.80 —458.09 -10.71 61COL/PER
G = 194.23
$° = 224.62
Solid phase A = —684.94
AH° = ~456.10 -458.09 1.99 61COL/PER AG® = —253.88
Cr = 194.23 InK; = 102.41
§° = 224.62
AS° = —684.94
AG® = —253.88
InkK; = 102.41 3,5-Dimethyl benzoic acid CoH 100,
(1x O(H)(CO)) + (1 X CO~0)(Cp)) +(1 X Ca~(CO)) +
(2% Ce~(C)(Ca)2) + (2 X C(H)3(C)) + (3 x Ca~(H)(Cg)2) +
(3 Xmeta corr)
2,6-Dimethyl benzoic acid CsH 1002
(1x O-(H)(CO)) + (1 x CO-(0)(Cg)) + (1 X Ca~(CO)) + Literature — Calculated = Residual Reference
(ZX Cg~C)(Cg)2) +(2X CHH)3(C)) + (3 X Cg~(H)(Cs)2) +
(2xortho corr)+ (1 Xmeta corr)
Gas phase
Literature — Calculated = Residual Reference AH® = -361.50
Gas phase Liquid phase
AH® = -357.72 AH® = —447.56
C = 251.57
Liquid phase
AH° = —441.04
G = 258.57
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3,5-Dimethyl benzoic acid (Continued) CoH100: 3,5-Dimethyl benzoic acid (Continued) CoH,;00;
(1X O~(H)(CO)) + (1 X CO~(0)(Cy)) + (1 X Ca~(CO)) + (1xO-(H)(CO)) + (1 X CO~(O)(Cy)) + (1 X C~(CO)) +
(2% Ca~(C)(Ca)2) + (2 X C-(H)3(C)) + (3 X Ce=(H)(Cp)2) + (2% Co~(C)(C)2) + (2 X CHH)5(C)) + (3 X Co—~(H)(Ca)2) +
(3 X meta corr) (3Xmeta corr)
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Solid phase Solid phase
AH° = —466.40 —459.09 -7.31 61COL/PER AH° = —488.70 —490.46 1.76 64COL/TUR
C = 194.23 C = 218.29
§° = 224.62 §° = 253.06
AS® = —684.94 AS° = -792.81
AG® = —254.88 AG® = —254.08
InK¢ = 102.82 InK; = 102.50
2,3,4-Trimethyl benzoic acid CyoH120; 2,3,6-Trimethyl benzoic acid C1oH 120,
(1 X O~(H)(CO)) + (1 X CO~(O)(Cp)) + (1 X Cx—(CO)) + (1 X O-(H)(CQ)) + (1 X CO~(0)(Cp)) + (1 X Co~(COY) +
(3% Ca~(C)(Ca)2) + (3% C~(H)3(C)) + (2 X Ca~(H)(Ca)) + (3% Cs~(C)(CaYz) + (3% C~(H)3(C)) + (2 X Co~(H)(Ca)z) +
(3 % ortho corr) + (2 X meta corr) (3xortho corr) + (2 Xmeta corr)
Literature — Calculated = Residnal Reference 1 iterature — Calenlated = Residual Reference
Gas phase Gas phase
AH® = —389.52 AH° = —389.52
Liquid phase Liquid phase
AH® = —474.39 AH® = —474.39
Cp = 285.97 G = 285.97
Solid phase Solid phase
AH® = —486.60 —485.46 -1.14 64COL/TUR AH® = 47570 —485.46 9.76 64COL/TUR
C = 218.29 Cy = 218.29
§° = 253.06 $° = 253.06
AS° = —-792.81 AS° = —-792.81
AG®° = —249.08 AG® = —249.08
InK¢ = 100.48 InK; = 100.48
2,3,5-Trimethyl benzoic acid C1oH20; 2,4,5-Trimethy] benzoic acid C1oH120;
(1x O~(H)(CO)) + (1 X CO~0)(Cp)) + (1 X C5—(CO)) + (1x O-(H)(CO)) + (1 x CO-(0)(Cp)) + (1 X Cs~(CO)) +
(3% Co~(C)(C)2) + (3 X C-(H)1(C)) + (2 X Ca~(H)(Ca)2) + (3% Ca—~(C)(Ca)z) + (3% C~(H)3(C)) + (2 X Co-(H)(Cp)2) +
(2% ortho corr) + (2 X meta corr) (2xortho corr)+ (2 Xmeta corr)
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference

Gas phase Gas phase

AH® = —-390.78 AdH° = —390.78

Liquid phase Liquid phase

AHC = —-4717.65 AH° = —477.65
Cp = 282.47 G = 28247
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2,4,5-Trimethyl benzoic acid (Continued) C1oH 202 3,4,5-Trimethyl benzoic acid (Continued) C1eH120;
(1x O—(H)(CO)) + (1 x CO~(O)(Cg)) + (1 X Ca~CO)) + (1 x O-(H)(CO)) + (1 x CO-0)(Cg)) + (1 X Cg—(CO)) +
(3% Cs~(C)(Ce)2) + (3 x C~(H)3(C)) + (2 X Ce~(H)(Cp)2) + (3 X Ca—(C)(Cs)2) + (3 x C-(H)s(C)) + (2 X Co~(H)(Cr)2) +
(2% ortho corr)+ (2 X meta corr) (2% ortho corr)+ (1 X meta corr)
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Solid phase Solid phase
AH® = —49570 —490.46 —-5.24 64COL/TUR AH®° = =500.90 —-492.46 -8.44 64COL/TUR
G = 218.29 C = 218.29
S° = 253.06 $° = 253.06
AS° = -792.81 AS°® = -792.81
AG® = —254.08 AG® = ~256.08
InK; = 102.50 InkK; = 103.30
2,4,6-Trimethyl benzoic acid C1cH 202
(1% O~(H)(CO)) + (1 x CO~H0)(Cs)) + (1 X Cg~(CO)) + 2,3,4,5-Tetramethyl benzoic acid CuHu0;
(3 Cs~(C)(Cp)2) + (3 X C(H)3(C)) + (2 X Ca~(H)(Ca)2) + (1x O~(H)(CO)) + (1 x CO~(O)(Cp)) + (1 X Cg—(CO)) +
(2 X ortho corr) +(3 X meta corr) (4 x Cg—~(C)(Cs)2) + (4 X C(H)3(C)) + (1 X Ce—(H)(Cs)2) +
(4 X ortho corr) + (4 X meta corr)
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
AH® = -391.41 Gas phase
AH® = —421.95
Liquid phase
AH® = —471.65 Liquid phase
C = 282.47 AH® = -507.74
G = 313.37
Solid phase ‘
AH° =  —-4719 —488.46 10.56 64COL/TUR Solid phase
Cy = 218.29 AH®° = -514.40 —515.83 143 64COL/PER
S = 253.06 C = 24235
AS° = -792.81 §° = 281.50
AG® = —252.08 AS® = —900.68
InK; = 101.69 AG° = —247.29
InkK; = 99.76
3,4,5-Trimethyl benzoic acid C1oH120:
(1% O~(H)(CO)) + (1 x CO~(0)(Cs)) + (1 X Cx~«(CO)) + 2,3,4,6-Tetramethyl benzoic acid C;H,,0;
(3% Cg~(C)(Ca)2) + (3 X C-(H)5(C)) + (2 X Ca~(H)(Cp)2) + (1xO—(H)(CO)) + (1 x CO~O)(Cp)) + (1 X Cg~(CO)) +
(2% ortho corr)+ (1 Xmeta corr) (4 X Cg—~(C)(Ca)2) + (4 X C~(H)3(C)) + (1 X Ce~(H)(Cs)2) +
(4 X ortho corr)+ (4 X meta corr)
Literature — Calculated = Residual Reference

Gas phase

AH® = -390.15

Liquid phase

AH® = —477.65
G = 28247

Literature — Calculated = Residual Reference

Gas phase

AH® = —421.95

Liquid phase

AH® = -507.74
G = 313.37
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TABLE 19. Acids (89) — Continued

TABLE 19. Acids (89) — Continued

2,3,4,6-Tetramethyl benzoic acid (Continued) C;H,,0, Pentamethyl benzoic acid C2H;60;
(1 x O~(H)(CO)) + (1 X CO~O)(Cs)) + (1% Cs~(CO)) + (1x O—-(H)(CO)) + (1 x CO~O)(Cg)} + (1 X Ca~(CO)) +
(4 X Ca~(C)(Cg)2) + (4 X C~(H)3(C)) + (1 X Cg—(H)(Cg)2) + (5% C—(C)(Cg)2) + (5 X C~(H)3(C)) + (6 X ortho corr) +
(4% ortho corr) + (4 X meta corr) (5 xmeta corr)
JLiterature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Solid phase Gas phase
AH° = =507.70 -515.83 8.13 64COL/PER AH® = ~452.49
ce = 24235
S° = 281.50
AS°® = ~900.68 Liquid phase
AG® = —247.29 AH° = —537.83
InkK; = 99.76 Cy = 344.27
2,3,5,6-Tetramethyl benzoic acid CH140; Solid phase
(1x O~(H)(CO)) + (1 X CO~(O)(Cg)) + (1 x Cg—~(CO)) + AH°® = —536.10 —543.20 7.10 64COL/PER
(4 X Ca~C)(Cr):) + (4 X C-{H):(C)) + (1 X Ce~(H)(Can)2) + C = 266.41
(4% ortho corr) + (4 X meta corr) §° = 309.94
AS° = —1008.55
Literature — Calculated = Residual Reference AG® = —242.50
InK: = 97.82
Gas phase
AH® = —421.95 2-Hydroxybenzoic acid; Salicylic acid CHeO;
(1 O~(H)(Cg)) + (1 X Cg—(0)) + (1 X Cs—~(CO)) +
(1x CO~(0)(Ce)) + (1 X O~(H)(COY)) + (4 X Ca~(H)(Cr)2) +
Liquid phase (1x OH-COOH ortho corr)
AH® = -507.74
C = 313.37 Literature — Calculated = Residual Reference
Solid phase Gas phase
AH° = -506.10 -515.83 9.73 64COL/PER AH® = —494.80 —493.61 -1.19 54DAV/ION
G = 242.35 :
§° = 281.50
AS° = —900.68 Liquid phase
AG® = -247.29 AH® = —-579.86
InK; = 99.76 G = 265.44
3,5~Diethylbenzoic acid CuHqu Solid phase
(2% C~(H)5(C)) + (2 X C-(H)(C)(Cg)) + (2 X Ca~(C)(C)2) + AH° = —-580.90  —591.13 123 35ST/HUF
(3% Cg~(H)(Cg)2) + (1 X Cp—~(CO)) + (1 X CO-(O)(Cg)) + C: = 154.94
(1x O~(H)(CO)) + (3 X meta corr) s° = 175.20
AS° = —564.26
Literature ~ Calculated = Residual Reference AG° = —422.90
InK; = 170.59
Gas phase
AH® = —407.80 —404.18 -3.62 74ROU/TUR 1,2-Benzene dicarboxylic acid; Phthalic acid CsH O,
(2x O~(H)(CO)) +(2x CO~{0)(Cg)) + (2 X Cs—(CO)(Cs)z) +
(4 x Cg~(H)(Cg)2) + (1 x COOH-COOH (ortho corr))
Liquid phase
AH® = —497.18 Literature — Calculated = Residual Reference
G = 297.37
Solid phase
. AdH°® = —-78207 ~771.74 —433 61SCH/WAG
Solid phase Co= 18811 186.44 167 36PAR/TOD
A]Hn = - 511.90 - 503-29 - 8.61 74ROU/TUR S’;a = 207.94 207.94 O.M 36PAR/1~0D
Cp = 292.99 Afsn = _639 78
§° = 278.42 AG® = _ 586.99
AS° = —903.76 Ik, = 236.79
AG® = —-233.83
InK; = 94.33
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TABLE 19. Acids (89) — Continued

TABLE 19. Acids (89) — Continued

1,3-Benzene dicarboxylic acid; Isophthalic acid CgHgO4
(2 x O—-(H)(CO)) + (2 x CO~(O)(Cs)) + (2 x Cg~(CO)(Cs)2) +
(4 X Ca~(H)(Cs)2) + (1 X COOH-COOH (meta corr))

1,3,5-Benzene tricarboxylic acid CoHO¢
(3 O-(H)(CO)) + (3 x CO~O)(Cp)) + (3 X Cg-(CO)(Cr)2) +
(3 x Ca~(H)(Cg)2) + (3 X COOH-COOH (meta corr))

Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH® = —696.30 —696.30 0.00 62KRA/BER AH® = -1121.79
Solid phase Solid phase
AH®° = —803.00 —1798.74 -4.26 71YUK/BIK AdH°® =-1190.10 —-1197.99 7.89 71YUK/BIK
C = 201.70 201.44 0.26 39SAT/SOG2 C = 286.77
S§° = 198.98 §° = 230.22
AS° = —648.74 AS° = —828.28
AG° = -605.32 AG® = -951.04
InK; = 244.18 InK; = 383.64
1,4-Benzene dicarboxylic acid; Terephthalic acid CsHeO4 1-Naphthoic acid CH:0;

(2x O-(H)(CO)) + (2 X CO~(O)(Cp)) + (2 X Cs~(CO)(Cr)2) +
(4% Cg=(H)(Ce)2)

(7% Cg—~(H)(Cg)2) + (2 X Cer—(Crr)(Cg)2) + (1 X Cx~(CO)) +
(1 xCO-(0)(Cg)) +(1 x O-(H)(CO))

Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AHS = —-T717.90 -672.36 —45.54 34HIR AHC = =223.10 —226.93 3.83 74COL/ROU
Liquid phase Liquid phase
AH® = —797.64 AH® = —326.36
C = 271.46 G = 268.17
Solid phase Solid phase
Afle = —816.18 —811.88 4.30 71YUK/BIK AH® = —333.50 —345.09 11.59 74COL/ROU
Cp = 171.44 G = 190.97
S° = 198.98 S° = 201.24
AS° = —648.74 AS°® = —589.23
AG® — —618.46 AG® = 169.41
InK; = 249.48 InK; = 68.34
1,2,3-Benzene tricarboxylic acid CoHeO6 2-Naphthoic acid C11Hs0:2

(3% O~(H)(CO)) + (3 X COO)(Ca)) + (3% Ca~(CO)(Ca)2) +

(3 x Cp—(H)(Cg)2) + (2 x COOH~COOH (vrihw corr)) +

(1x COOH-COOH (meta corr))

Literature-Calculated = Residual  Reference
Solid phase
AH° =-1160.30 —1155.99 -4.31 71YUK/BIK
Cy = 256.77
§° = 248.14
AS° = —810.36
AG® = -914.38
InK; = 368.85

(7 % Cs~(H)(Cp)2) + (2 % Csr—(Csr)(Cs)2) + (1 X Cs~(CO)) +

(1 x CO~HO){(Cp)) + (1 x O~{H){TO))

Literature — Calculated = Residual Reference
Gas phase
AH® = —232.50 —226.93 -5.57 74COL/ROU
Liquid phase
AH® = —326.36
Cr = 268.17




ESTIMATION OF THERMODYNAMIC PROPERTIES OF ORGANIC COMPOUNDS 963

TABLE 19. Acids (89) — Continued

TaBLE 19. Acids (89) — Continued

2-Naphthoic acid (Continued) CH:0; racemic-2,3-Diphenylbutandedioic acid; racemic-
(7% Ca~(H)(Ca)2) + (2 X Car—(Csr)(Cs)2) + (1 X Cg~(CO)) + 2,3-Diphenylsuccinic acid CieH 1,0,
(1x CO~(0)(Cg)) + (1 x O~(H)(CO)) (2x O—~(H)(CO)) + (2 x CO-C)(0)) + (2 X C-(H}CO)(C)(Cs)) +
(2 X Cg‘(C)(CB)z) + (10 X Cn—(H)(CB)z)
Literature — Calculated = Residual Reference
' Literature-Calculated = Residual Reference
Solid phase Solid phase
AH® = —346.10 —345.09 -1.01 TACOL/ROU AH° = —740.10 —748.78 8.68 33VER/HAR
C = 190.97
§° = 201.24
AS°® = —-589.23 2-Methoxybenzoic acid CsHs0s
AG® = -169.41 (4% Cp~(H)(Cs)2) + (1 X C5(CO)(Cs)2) + (1 X Co—~(O)(Ce)2) +
Ink; = 68.34 (1 x CO-(0)(Cp)) + (1 X O-(H)(CO)) + (1 X O~{C)(Cs)) +
(1x C(H)3(0)) + (1 x CH;0-COOH (ortho corr))
Literature — Calculated = Residual Reference
3-Hydroxy-2-naphthoic acid C1H30;
(1x O~(H}(Ce)) + (1 X O~(H)(CO)) + (1 X CO~(O)(Cp)) +
(1% Cg—~(CO)) + (1 x Cag—(0)) + (6 x Cp—(11)(Cg)2) + Gas phasc
(2 X Car—(Cor)(Cg)2) + (1 X OH-COOH (ortho corr)) AH° =  —433.80 —433.12 —0.68 78COLAIM
Literature — Calculated = Residual Reference
Solid phasc
AH® = —~538.50 —538.49 -0.01 78COL/JIM
Gas phase
AH® = —425.79
3-Methoxybenzoic acid Csl150;
(4 X CB—(H)(CB)z) + (1 x Cw’(CO)(CB)z) + (1 x CB—(O)(CB)z) +
Liquid phase (1xCO-(0)(Ca)) + (1 x O~(H)(CO)) + (1 X O-(C)(Cs)) +
AH® = ~531.88 (1x C~(H)3(0)) + (1 x CH;~COOH (meta corr))
ce = 329.84
Literature — Calculated = Residual Reference
Solid phase
AH® = —547.80 -549.87 2.07 56YOU/KEI Gas phase
C = 199.80 AH® = ~446.10 —443.12 —2.98 78COL/JIM
§° = 208.70
AS° = —~684.29
AG® = —345.85 Solid phase
InK; = 139.51 AH® = ~553.50 —556.49 2.99 78COL/JIIM
Phenylbutanedioic acid; Phenylsuccinic acid CioH1004
(2% O—(H)(CO)) + (2 x CO-(C)(0)) + (1 x C(H)(CO)(C)) + 4-Methoxybenzoic acid CsH30;

(1x C~H)(COXC)(Cr)) + (1 X Cs~(C)(Ca)2) + (5 X Ca—~(H)(Ca)2)

Literature-Calculated = Residual Reference
Solid phase
AH® = ~—R41.00 —R3R.04 ~-296 33VER/HAR
mesa.2,3-Diphenylbutanedioic acid; meso-
2,3-Diphenylsuccinic acid Cy6H 1404

(2x O~(H)(COY) + (2 X CO~(C)(0)) + (2 x C~(H)(CO)(C)(Cr)) +
(2X Cs~(C)(Cr)2) + (10X Cx~(H)(Cs)2)

Literature-Calculated = Residual Reference

Solid phase

AH® = -733.50 —748.78 15.28 33VER/HAR

(4 X Ce~(H)(Cs)z) + (1 X Ca~(CO)(Cr)2) + (1 X Cz~(0)(Ca)z) +
(1X CO~(0)(Cp)) + (1 X O~(H)(CO)) + (1 X O~(C)(Ca)) +
(1xC-(H)3(0))

Literature — Calculated = Residual Reference

Gas phase

AH® = —451.90 —448.12 -3.78 78COLJIM
Liquid phase

AH® = —540.57

cs - 265.38

Solid phase

AH° =  -561.70 —561.49 —-0.21 78COLAIIM
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TABLE 20. Anhydrides (11)

TaBLE 20. Anhydrides (11) — Continued

Ethanoic anhydride; Acetic anhydride CHO0; Dihydrofuran-2,5-dione; Succinic anhydride (Continued) CHO;
(2% C~(H);(C)) + (2x CO—~(C)(O)) + (2% C<(H)2(CO)(C)) + (2 x CO~C)(0)) + (1 x O—(CO)q, aliphatic) +
(1x O~(CO), aliphatic), o = 18 (1 x Succinic anhydride rsc)

Literature — Calculated — Residual Reference Litcrature — Calculatcd = Residual Reference

Gas phase | Liquid phase

He® = —573.50 —-573.50 0.00 47STU AH® = —-588.60 ~588.60 0.00 13TAM

Cy = 99.50 99.50 0.00 69STU/WES
$° = 389.95 389.95 0.00 69STU/WES
AS® = -332.29 Solid phase .
AG® = —474.43 AH® = ~-608.60 —608.60 0.00 90YAN/PIL
InK; = 191.38
Liquid phase Glutaric anhydride CsHgOs
AH® = —62440 —624.46 0.06 62WAD (1 X C-H)2(C)2) + (2 X C-(H)2(CO)(C)) + (2 x CO-(C)(0)) +
C = 168.20 168.20 0.00 62WAD (1x O—~(CO),, aliphatic)+ (1 x Glutaric anhydride rsc)
Literature — Calculated = Residual Reference

Propanoic anhydride; Propionic anhydride CeH 1003
(2% C—~(H)3(C)) + (2 x C-(H)2(CO)(C)) + (2 X COHC)(0)) + Gas phase
(1x O—(CO);,, aliphatic) AH® = ~532.40 —532.40 0.00 90YAN/PIL

Literature — Calculated = Residual Reference
Solid phase
AH® = —618.50 —618.50 0.00 90YAN/PIL
Gas phase
AH® = —626.51 —-617.18 -9.33 47STU
G = 148.88
Methylsuccinic anhydride CsHO3
(1x C-(H)5(C)) + (1 x C(H)(CO)(C)2) + (1 X C~(H)(CO)C)) +
Liquid phase (2x CO~C)(0)) + (1 x O~(CO),, aliphatic) +
AH°® = —679.10 -672.74 -6.36 42CON/KIS (1 x—CHj; corr (tertiary))+ (1 X Succinic anhydride rsc)
G = 226.78
Literature — Calculated = Residual Reference
2,2-Dimethylpropanoic anhydride; Pivalic anhydride CoH;503 Gas phase
(6 x C—(H)3(C)) + (6 X ~CH; corr (quaternary)) + AH® = —550.83
(2% CHCO)(C)3) + (2 X CO~(C)(0)) + (1 x O—(CO);, aliphatic)
Literature — Calculated = Residual Reference Liquid phase
AH® =  —617.60 —618.14 0.54 42CON/KIS
Gas phase
AH® = ~722.04 Solid phase
AH® = —620.00 —639.61 19.61 33VER/HAR
Liquid phase
AH° = —780.00 —788.94 8.94 42CON/KIS
G = 330.10 2,2-Dimethylsuccinic anhydride CeHs03
(2x C-(H)3(C)) + (1 X C(CO)(C)s) + (1 X C~(H)2(CO)(C)) +
2 x CO~(C)(O)) + (1 X O-(CO),, aliphatic) +
(2x~CH3 corr (quaternary)) + (1 X Succinic anhydride rsc)
Dihydrofuran-2,5-dione; Succinic anhydride CH,0;

(2% C-(H)2(COXC)) + (2 x CO-(C)(0)) + (1 X O~(COY),, aliphatic) +
(1 X Succinic anhydride rsc)

Literature — Calculated = Residual Reference

Gas phase

AH® = -52790 -527.90 0.00 90YAN/PIL
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Gas phase

AH° = —581.70 —575.77 -593 47STU
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TABLE 20. Anhydrides (11) — Continued TABLE 20. Anhydrides (11) — Continued
2,2-Dimethylsuccinic anhydride (Continued) CeHs03 Benzoic anhydride C1aH,1003
(2% C-(H)3(C)) + (1 x C-(CO)(C)s3) + (1 X C-(H)(CO)(C)) + (10 x Ca—(H)(Cs)2) + (2 X Cg-(CO)(Cg)2) + (2 X CO-(O)(Cs)) +
(2X CO~(C)(0)) +(1 x O~(CO)y, aliphatic) + (1x O—(CO),, aromatic)
(2 x—CHj vorr (quaternary))+ (1 x Succinic anhydride rsc)
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
Liquid phase AH® = -319.23 -319.20 —-0.03 71CAR/FIN
AH® = —645.50 —642.31 -3.19 42CON/KIS
Liquid phase
Solid phase AH° = —398.32 —398.30 —-0.02 71CAR/FIN
AH® = —-651.50 —658.86 7.36 33VER/HAR
Sulid phasc
AH® = —41547 —415.40 -0.07 T1CAR/FIN
Tetramethylsuccinic anhydride CsH 203
(4 x C~(H)3(C)) + (4 x -CH; corr (quaternary)) +
(2 X C-(COYC)3) + (2 X CO~{C)(O)) + (L X O~(CO),, aliphatic) +
(1% Succinic anhydride rsc) Phthalic anhydride CsH,0;
(4 X Cs~(H)(Cg)z) + (2% Cg~(CO)(Cg)2) + (2 X CO~(0)(Ce)) +
Literature — Calculated = Residual Reference (1x O—CO),, aromatic) + (1 x Phthalic anhydride rsc)
Literature — Calculated = Residual Reference
Gas phase
AH° = —623.64
Gas phase
AH® = —371.40 —371.40 0.00 46CRO/FEE
Liquid phase
AH® = —696.02
Solid phase
AH° = —460.10 —460.10 0.00 S0PAR/MOS
Solid phase
AH* = ~712.80 -709.12 -3.68 33VER/HAR
2,2-Diethylsuccinic anhydride CsH 203

(2% C~(H);(C)) + (2 X C-(H)o(C)2) + (1 X CHTON(C)s) +
(1 X C-(H)2(CO)(C)) + (2x CO—(C)(0)) + (1 X O-(CO),, aliphatic) +
(1 Succinic anhydride rsc)

Literature — Calculated = Residual Reference
Gas phase
AH® = -607.91
Liquid phase
AH® = —684.99
Solid phase )
AH® = —688.80 —708.98 20.18 33VER/HAR

J. Phys. Chem. Ref. Data, Vol. 22, No. 4, 1993



966 E. S. DOMALSKI AND E. D. HEARING

TaBLE 21. Esters (74)

TaBLE 21. Esters (74) — Continued

Methyl methanoate; Methyl formate C,H,0;
(1 x C~(H)3(C)) + (1 x CO-(H)(0)) + (1 x O~(C)(C0O)), ¢ = 3

Litcraturc  Calculated = Residual Reference
Gas phase
AH® = —-35550 —-355.52 0.02 71HAL/BAL
G = 66.53 66.53 0.00 69STU/WES
§° = 301.25 301.25 0.00 69STU/WES
AS® = —-176.42
AG®e = -302.92
InK; = 122.20
Liquid phase
AH° = —386.10 —386.05 -0.05 71HAL/BAL
C = 119.66 121.16 -1.50 79FUC
§° = 216.26
AS° = —261.40
AG® = -308.11
InK; = 124.29
Methyl ethanoate; Methyl acetate C3Hs0,

(2x C~(H)5(C)) + (1 x O—-(C)(CO)) + (1 x CO-(C)(0))

Literature — Calculated = Residual Reference
Gas phase
AH® = —410.00 —410.63 0.63 71HAL/BAL
Cp = 87.82
Liquid phase
AH° = —445.80 —440.61 -5.19 71HAL/BAL
G = 123.85 137.52 —13.67 71HAL/BAL
Se = 237.60
AS° = —376.38
AG® = -328.39
InK; = 132.47
Methyl propanoate; Methyl propionate CH3s0:

(2% C-(H)(C)) + (1X C-(H)a(CO)(C)) + (1 X CO~(C)(0)) +
(1xO~(C)(CO))

Literature — Calculated = Residual Reference
Gas phase
AH® = -432.47
Cy = 112,51
Liquid phase
AH® = —464.75
G = 174.05 166.81 7.24 79FUC
S° = 277.47
AS° = —472.82
AG® = —-323.78
InK; = 130.61

Methyl butanoate; Methyl butyrate CsH;00;
(2x C-(H)3(C)) + (1 X C-(H)2(C)2) + (1 X C~(H)(CO)(C)) +
(1% COH(C)(0)) +(1xO0~(C)(CO))

Literature — Calculated = Residual Reference
Gas phase
AH° = —453.10
Cy = 135.40
Liquid phase
AH° = ~-490.48
C = 200.83 197.23 3.60 T9FUC
S° = 309.85
AS°® = —576.75
AG® = —-318.52
InK; = 128.49
Methyl pentanoate; Methyl valerate CeH120;

(2x C~(H)5(Q)) + (2% C~(H)>(C)) + (1 x C~(H)(CO)(C)) +
(1X CO~(C)(0)) +(1 X O~(C)(CO))

Literature — Calculated = Residual Reference
Gas phase
AH° = —471.10 —473.73 2.63 77IMAN/SEL
Cp = 158.29
Liquid phase
AH° = —-51420 —516.21 2.01 65ADR/DEK
C = 229.28 227.65 1.63 79FUC
§° = 342.23
AS° = —680.68
AG° = -313.27
InK; = 126.37
Methyl hexanoate; Methyl caproate C,H,,0:

(2% C~(H)3(C)) + (3 X C~(H)2(C)2) + (1 X C-(H)2(CO)(C)) +
(1xCOHC)(0))+ (1 x 0C)(COY)

Literature — Calculated = Residual Reference
Gas phase
AH® = —49220 —494.36 2.16 7TMAN/SEL
C = 181.18
Liquid phase
AH® = -540.20 —541.94 1.74 65ADR/DEK
Cp = 258.07
§° = 374.61
AS° = —784.61
AG® = --308.01
InK; = 124.25
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TABLE 21. Esters (74) — Continued

TaABLE 21. Esters (74) — Continued

Methyl heptanoate; Methyl enanthate CsH,60:
(2% C-(H)3(C)) + (4 x C—(H)2(C)2) + (1 x C-(H),(CO)(C)) +
(1 X CO~(C)(0)) + (1 x OH(C)CO))

Methyl decanoate; Methyl caprate CyH,,0;
(2% C~(H)3(C)) + (7% C~(H)2(C)2) + (1 x C-{H)o(CO)(C)) +
(1x COHC)(0)) +(1x OHC)(CO))

Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH® = —515.50 -514.99 -0.51 7TMAN/SEL AH° = —573.80 ~576.88 3.08 TIMAN/SEL
C) = 204.07 C = 272.74
Liquid phase Liquid phase
AH° = —567.10 —567.67 0.57 65ADR/DEK AdH° = —640.50 —644.86 4.36 65ADR/DEK
C, = 285.10 288.49 -3.39 79FUC C, = 382.80 379.75 3.05 T9FUC
S§° = 406.99 §° = 504.13
AS® = —888.54 AS°® = —1200.33
AG® = -302.75 AG?® = ~—286.98
InK; = 122.13 InK; = 115.77
Methyl octanoate; Methyl caprylate CyH,50; Methyl undecanoate; Methyl undecylate CH,0,;

(2x C-{H)3(C)) + (5 X C-(H)z(C);) + (1 X C-(H)(CO)(C)) +
(1x CO~(C)(0))+(1 X OC)(CO))

(2% C~(H)3(C)) + (8 X C—(H)(C)2) + (1 x C-(H)(CO)(CY) +
(1xCO~(C)(0)) +(1 X OCX(CO))

Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH® = —-533.90 —535.62 172 T7TMAN/SEL AH® = —3593.80 —597.51 3N 77MAN/SEL
Cy = 226.96 Cp = 295.63
Liquid phase Liquid phase
AH° = —590.30 —593.40 3.10 65ADR/DEK AH® = —665.20 —670.59 5.39 65ADR/DEK
Gy = 31891 Cp = 410.17
§° = 439.37 §° = 536.51
AS° = -992.47 AS® = —1304.27
AGe = ~297.49 AG° = -281.72
InK; = 120.01 InKg = 113.65
Methyl nonanoate; Methyl perlargonate CioH20: Methyl dodecanoate; Methyl laurate C1sH60;

(2 C-(H)5(C)) + (6 X C-(H)x(C)2) + (1 X C~(H),(CO)(C)) +
(1xCOHC)(0)) + (1 x O-(C)(CO))

(2% C~(H)3(C)) + (9 x C-(H)(C)2) + (1 x C=(H)(CO)(C)) +
(1x CO~(C)(0)) + (1 x O~C)(CO))

Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH® = —-55420 —556.25 2.05 7IMAN/SEL AH® =  -61590 —618.14 224 7TIMAN/SEL
G = 249.85 Cs = 318.52
Liquid phase Liquid phase
AH® = -616.20 —619.13 293 65ADR/DEK AH® =  —693.00 —696.32 332 65ADR/DEK
C = 349.33 C = 440,59
§° = 471.75 §° = 568.89
AS® = —1096.40 ASC = -1408.20
AG® = —292.24 AG® = -276.47
InK; = 117.89 InK; = 111.52

J. Phys. Chem. Ref. Data, Vol. 22, No. 4, 1993
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TaBLE 21. Esters (74) — Continued

TaBLE 21. Esters (74) — Continued

Methyl tridecanoate; Methyl tridecylate C1H350,
(2% C~(H)3(C)) + (10 X C-(H)(C),) + (1 X C-(H)(CO)(C)) +
(1 CO~(C)(0)) + (1 X O~(C)(CO))

Methyl hexadecanoate; Methyl palmitate Cy7H3,0;
(2% C-(H)3(C)) + (1 X O~(C)(CO)) + (1 X C—(H),(CO)C)) +
(13 x C~(H)2(C)2) + (1 X CO~(C)(0))

Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase '’ * Gas phase
AdH® = —63530 —-638.77 347 7TIMAN/SEL AHC = —700.66
C = 341.41 C = 410.08
Liquid phase Liquid phase
AH® = =T717.90 —-722.05 4.15 65SADR/DEK AH® = —799.24
G = 471.01 G = 562.27
A 601.27 §° = 698.41
AS® = -1512.13 AS° = —-1823.92
AG® = —-271.21 AG® = ~255.44
InK; = 109.40 InK; = 103.04
Solid phase
Methyl tetradecanoate; Methyl myristate CysH3,0: AH® = ~867.91
(2 % C-(H)3(C)) + (11 x C=(H)2(C)2) + (1 x C~(H)2(CO)(C)) + G = 474.47 480.76 -6.29 56WIR/DRO
(1 x CO-(C)(0)) + (1 x O~(C)(CQ)) S° = 495.09 481.46 13.63 S6WIR/DRO
AS° = —2040.87
Literature — Calculated = Residual Reference - AG° = ~259.42
anf = 104.65
Gas phase :
AH® = —656.90 —659.40 2.50 7TMAN/SEL Ethyl methanoate; Ethyl formate C,;H 0,
Cc; = 364.30 (1 x C~(H)3(C)) + (1 x C-(H)2(0)(C)) + (1 x O—~(C)(CO)) +
(1xCO-(H)(0))
Liquid phase Literature — Calculated = Residual Reference
AH® = -743.9 —747.18 3.88 65ADR/DEK
G = 505.40 501.43 3.97 T9FUC
§° = 633.65 Gas phase
AS° = —1616.06 AH® = —388.42
AG® = —265.95 C, = 86.86
InKy = 107.28
Liquid phase
AH® = —421.85
Methyl pentadecanoate; Methyl pentadecylate CyeH3,0: C = 144.35 154.80 —10.45 T9FUC
(2% C-(H)5(C)) + (12 x C~(H)2(C)2) + (1 x C-(H)(CO)(C)) + S° = 248.85
(1xCO—~C)(0)) + (1 x O~(C)(CO)) AS® = -365.13
AG° = ~312.99
Literature — Calculated = Residual Reference Ink; = 126.26
Gas phase Ethyl ethanoate; Ethyl acetate C.Hs0,
AH® = —677.50 —680.03 2.53 7TMAN/SEL (2x C-(H)3(C)) + (1 X C~(H)2(0)(C)) + (1 x OHC)(CO)) +
G = 387.19 (1xCO-(C)(0)), ¢ = 9
Literature — Calculated = Residual Reference
Liquid phase
AH° =  =771.00 -773.51 2.51 65ADR/DEK
G = 531.85 Gas phase
§° = 666.03 AH® = —444.10 —443.53 ~—0.57 66WAD2
AS° = —1719.99 Cy = 113.64 108.15 5.49 69STU/WES
AG° = ~260.70 §° = 362.75 378.42 -15.67 69STU/WES
InK; = 105.16 AS° = —371.87
AG® = ~332.66
InK; = 134.19

4. Phus. Cham. Rat. Data. Vnl. 29_ Nn. 4. 1993
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TABLE 21. Esters (74) — Continued TaABLE 21. Esters (74) — Continued
Ethyl ethanoate; Ethyl acetate (Continued) CH,0, 2-Methylpropyl methanoate; Isobutyl formate CsH,00,
(2% C~(H)3(C)) + (1 C~(H)(0)(C)) + (1 X O~(C)(CO)) + (2x C~(H);(C)) + (1 X C=(H)(C)) + (1 X C-{(H)(0)(C)) +
(1XCO~C)(0)), 0 =9 (1x O—(C)(CO)) + (1 x CO~(H)(0O)) + (2% ~CH; corr (tertiary))
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Liquid phase Gas phase
AH® = —478.80 —476.41 -239 T8FEN/HAR AH® = —436.37
G = 169.20 171.16 ~1.96 33PAR/HUF Cs = 132.67
$° = 259.41 270.19 -10.78 33PAR/HUF
AS® = —480.10
AG® = -333.27 Liquid phase
InK; = 134.44 AH° = —478.59
Cy = 214.22 212.66 1.56 36KUR/VOS
§° = 308.26
AS° = —578.34
Propyl ethanoate; Propyl acetate CsH,00: AG® = —306.16
(2 x C-(H)3(C)) + (1 X C-(H)2(C)2) + (1 x C-(H)2(0)(C)) + InK; = 123.50
(1x0C)(CO)) +(1x CO(C)O))
Literature — Calculated = Residual Reference
Butyl ethanoate; Butyl acetate Ce¢H 20,
(2x C~(H)3(C)) + (2% C-(H)x(C)2) + (1 x C-(H)(0O)(C)) +
Gas phase (1x0—(C)(CO)) + (1 x CO~(C)O))
AdH° = ~464.16
G = 131.04 Literature — Calculated = Residual Reference
Liquid phase Gas phase
Ad° = —502.14 A = —485.60 —484.79 -0.81 66WAD2
Cy = 196.07 201.58 ~551 86JIM/ROM Cp = 153.93
S° = 302.57
AS°® = -584.03
AG® = —328.01 Liquid phase
InK; = 132.32 AH® = —529.20 —527.87 -133 S8WAD
C = 228.45 232.00 -3.55 T9FUC
§° = 334.95
AS°® = —687.96
Isopropyl ethanoate; Isopropyl acetate CsHo0: AG® = —322.76
(3% C—{H)3(C)) + (1 X C~(H)(O)(C): (ethers,esters)) + InK; = 130.20
(1x O~(C)(CO)) + (1 x CO~(C)(0)) + (2 x~CH; corr (tertiary))
Literature — Calculated = Residual Reference
2-Methylpropyl ethanoate; Isobutyl acetate CeH,,0,
(3x C~(H)3(C)) + (1 x CO-(C)(0)) + (1 X O~(C)CO)) +
Gas phase (1xC-(H)2(0)(C)) + (1 x C~(H)(C)s) +
AH® = —481.70 —476.87 —4.83 66WAD2 (2x~-CH; corr (tertiary))
G = 131.33
Literature — Calculated = Residual Reference
Liquid phase
AH® = ~518.80 —-513.58 =522 58WAD Gas phase
Cy = 196.65 199.56 -291 79FUC AH® = —491.48
§° = 295.59 Cy = 153.96
AS° = ~591.01 e
AG® = —-337.37
InK; = 136.09 Liquid phase
AH® = -533.15
.= 240.20 229.02 11.18 3AKUR/VOS
§° = 329.60
AS® = —693.31
AG® = —326.44
InkK; = 131.68
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TaBLE 21. Esters (74) — Continued

TaBLE 21. Esters (74) — Continued

2,2-Dimethylpropyl ethanoate; tert-Butyl acetate
(4 X C-(H)3(C)) + (1 x CHO)(C)s (ethers,esters)) +
(1 X O-(C)(CO)) + (1 x CO-(C)(0)) + (3 x-CH3 corr (quaternary))

Celi,0:

Propyl pentanoate; Propyl valerate CsH 02
(2 X C~H)3(C)) + (3 X C-(H)2(C)2) + (1 X C-(H)(CO)}C)) +
(1xCO~C)(0)) +(1 x OC)(CO)) + (1 X C~(H)2(0)(C))

Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference

Gas phase Gas phase
AH® = —499.33 AH® = —527.26

C = 153.88 = 201.51
Liquid phase Liquid phase
AH® = -548.21 AH® = —583.00 -571.74 -5.26 37SCH

Cp = 230.96 230.94 0.02 T9FUC Cp = 291.71

S§° = 309.52 §° = 407.20

AS® = ~713.39 AS° = —888.33
AG® = -335.51 AG® = —-312.88

InK; = 135.34 InK; = 126.22
Ethyl propanoate; Ethyl propionate CsH;60; Butyl pentanoate; Butyl valerate CyHs02

(2x C~(H)3(C)) + (1 X C(H)2(0)(C)) + (1 X O~(C)(COY) +
(1% COAC)(0)) +(1 x C-(H)(CO)(C))

(2% C~(H)3(C)) + (4 X C(H)2(C)2) + (1 x C-(H)2(CO)(C)) +
(1xCO~(C)(0)) +(1 x OH{C)(CO)) + (1 x C~(H)(0)(C))

Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AdH° = —463.60 ~—465.37 1.77 72MAN2 Ad° = —~547.89
Cy = 132.84 Cy = 224.40
Liquid phase Liquid phase
AH° = -502.70 —500.55 -215 T2MAN2 Ad° =  —613.30 —603.47 ~9.83 37SCH
G = 199.58 200.45 ~-0.87 87ZAB/HYN C = 322.13
§° = 310.06 §° = 439.58
AS° = ~576.54 AS° = —992.26
AG° = —328.66 AG° = -307.63
InK; = 132.58 InkK; = 124.09
Ethyl pentanoate; Ethyl valerate C7H,140: Methyl 2-methylbutanoate CeHj20;

(2X C(H)x(C)) +(2x C(H)2(C)z) + (1 x C-(H)o(CO)(O)) +
(1xCOHC)(0)) +(1x OAC)(COY) + (1 x C~(H)x(0)(C))

(2 X C~(H)3(C)) + (1 X C~(H)2(C)2) + (1 X C~(H)(CONC)2) +
(1x~CHj corr (tertiary)) + (1 X CO~(C)(0)) + (1 X O~(C)(CO)) +
(1xC-(H)3(0))

Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
AH® = —506.63 Gas phase
C = 178.62 AH® =  —492.50 —476.03 -16.47 70COX/PIL
Liquid phase Liquid phase
AH® = —-553.00 -552.01 -0.99 37SCH AH® = —534.30 -520.02 -14.28 S4HAN/WAT
G = 261.29 C: = 221.83
§° = 374.82 §° = 328.76
AS® = -784.40 AS° = —694.15
AG° = -318.14 AG® = -313.06
InK; = 128.34 InK; = 126.29

J. Phys. Chem. Ref. Data, Vol. 22, No. 4, 1993



ESTIMATION OF THERMODYNAMIC PROPERTIES OF ORGANIC COMPOUNDS 971

TaBLE 21. Esters (74) — Continued

TABLE 21. Esters (74) — Continued

Methyl 3-methylbutanoate; Methyl isovalerate CeH 20, Ethenyl ethanoate; Vinyl acetate C.H0,
(2% C~(H)3(C)) + (1 x C~(H)(C)3) + (2 X -CH; corr (tertiary)) + (1 X Ca~(H)2) + (1 X Co~(O)(H)) + (1 X O~(C4)(CO)) +
(1% C~(H)2(CO)(C)) + (1 x CO-(C)(0)) + (1 X O~(C)(CO)) + (1xCO~(C)(0)) + (1 x C~(H)s(C))
(1% C-(H),(0))
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
Gas phase AH® = —314.90 —314.89 -0.m 38DOL/GRE
AH® =  —49790 —~480.42 —17.48 70COX/PIL
C = 158.32 ‘
Liquid phase
AH® = —349.70 —345.60 -4.10 47STU
Liquid phase Cy = 165.40 154.01 11.39 59BEN/THO
AdH° = —53890 -521.49 -1741 S4HAN/WAT
Gy = 224.67
§° = 336.88
AS° = - 686.03 Methyl propenoate; Methyl acrylate C HeO:
AG® = —316.95 (1xCy—(H)) + (1 X Co~(H)(CO)) + (1 X COC,)(0)) +
Ink, = 127.86 (1% 0-(C)(CO)) + (1 x C-(H)5(0))
Literature — Calculated = Residual Reference
Methyl 2,2-dimethylpropanoate; Methyl pivalate CeH,20:
(3 x C-(H)3(C)) + (1 x C-(CO)(C)3) + (1 x CO~(C)(Q)) + Gas phase
(1x 0—(C)(CO))+ (3 x-CHj; corr (quaternary)} + (1 x C-(H)3(0)) AdH® = —333.00 —309.24 -23.76 71HAL/BAL
Cy = 99.08
Literature — Calculated = Residual Reference
Liquid phase
Gas phase AH° = —362.20 ~350.83 -11.37 71IHAL/BAL
AH® = —494.51 —484.90 -9.61 71HAL/BAL Cy = 161.50 160.71 0.79 79FUC
Liquid phase
AH® = —530.00 —522.88 —-7.15 TIHAIL/BALT. Methyl 2-methylpropenoate; Methyl methacrylate CsH,0;
Cp = 223.01 218.47 4.54 71HAL/BAL (1 X Ca~(H)z) + (1 X Ce~(C)(COY) + (2x C(H)a(C)) +
§° = 318.22 (1xX CO-~(Ca)(0)) +(1 X O~(C)(COY)
AlS° = —704.69
AGe = -312.75 Literature-Calcnlated = Residual  Reference
InkK; = 126.16
Liquid phase
Cy = 188.49 187.69 0.80 52ERDJAG
Ethyl 2-methylbutanoate; Ethyl sec-valerate C7H140;
(3% C-(H)3(C)) + (1 x C(H)2(0)(C)) + (1 X O-(C)(CO)) +
(1xCO~(C)(0)) + (1 x C(H)(CO)(C)2) + (1 x C-(H)A(C)2) +
(1x~CHj corr (tertiary)) Methyl (E)-2-butenoate; Methyl trans-2-butenoate;
Methyl crotonate CsH3O0,
Literature — Calculated = Residual Reference (2% C~(H)3(C)) + (1 x O-(C)(CO)) + (1 x CO~(Ca)(0)) +
(1 C~(H)(CO)) + (1 X C~(H)(C))
Gas phase Literature — Calculated = Residual Reference
AH° = —-52241 —508.93 —1348 70COX/PIL
Gas phase
Liquid phase AH® = —341.92 ~341.50 -0.42 70COX/PIL
AH® = —566.81 —555.82 -10.99 S4HAN/WAT C = 122.17
G = 255.47
s° = 361.35
AS° = —797.87 Liquid phase
AG® = —-317.94 AH® = —382.90 —389.14 6.24 36SCH
InK; = 128.25 Cy = 193.42
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TaBLE 21. Esters (74) — Continued
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TABLE 21. Esters (74) — Continued

Ethyl (E)-2-butenocate; Ethyl trans-2-butenoate CeH 1 00;
(2x C~(H)3(C)) + (1 X C~(H)2(0)(C)) + (1 x O~(C)(CO)) +
(1X CO~(Cy)(0)) + (1 X C—(H)(CO)) + (1 X C~(H)(C))
Literature — Calculated = Residual Reference
Gas phase
AH® = —375.60 -374.40 -1.20 70COX/PIL
C = 142.50
Liquid phase
AH® = —420.00 —424.94 494 36SCH
G = 227.06
Ethyl-3-pentynoate C7H,00;
(2% C~(H)5(C)) + (1 x C~(H)2(0)(C)) + (1 X O—~(C)(CO)) +
(1 X CO~(C)(0)) + (1 X C-(H)2(CO)Cy)) + (2X C—(C))
Literature — Calculated = Residual Reference
Gas phase
AH® = —237.82 —238.81 0.99 70COX/PIL
Liquid phase
AH® = —287.60 —288.72 1.12 38SCH
Ethyl-4-pentynoate C7H,00;

(1 X C~(H)3(C)) + 1 x C(H)2(0)}(C)) + (1 x O-(C)(CO)) +
(1% CO—~(C)(0)) + (1 x C(H)2(COYC)) + (1 x C-(H)(C)(C)) +
(1% CHO)) + (1 C(H))

Literature — Calculated = Residual Reference
Gas phase
AH® =  -23322 -214.21 -19.01 70COX/PIL
G = 163.85
Liquid phase
AH° = -281.71 —263.45 -18.26 38SCH
C = 259.91
$§° = 340.94
AS° = —557.14
AG® = -97.34
InK; = 39.27

J. Phys. Chem. Ref. Data, Vol. 22, No. 4, 1993

Ethyl (Z)-2-pentenoate; Ethyl cis-2-pentenoate C.H,;0;
(2Xx C~(H)3(C)) + (1 x C(H)2(0)(C)) + (1 X OC)(CO)) +
(1XCO~(Ce)(0)) + (1 X CH)(CO)) + (1 x Ca~(H)(C)) +
(1 X C-(H)2(C)(Ca)) + (1 X cis (unsat) corr)

Literature — Calculated = Residual Reference

Gas phase

AH° =  -394.72 —390.43 -4.29 70COX/PIL
C = 155.10

Liquid phase

AH® = —440.80 —445.40 4.60 38SCH2
Cp = 256.35

Ethyl (E)-2-pentenoate; Ethyl trans-2-pentenoate . C-H;,0;
(2 x C-(H)3(C)) + (1 x C-(H)2(0)(C)) + (1 X O~(C)(CO)) +
(1xCO~Cy)(0)) + (1 x C~(H)(CO)) + (1 X Co~H)(C)) +
(1xC~(H)(C)(Cy))

Literature — Calculated = Residual Reference

Gas phase

AH® = —394.30 —395.28 0.98 T70COX/PIL
Cyp = 163.13

Liquid phase

AH® = —442.50 —450.67 8.17 38SCH2
Cp = 256.35

Ethyl (Z)-3-pentenoate; Ethyl cis-3-pentenoate CH20;2

(2x C-(H)5(C)) + (1 X C~(H)(0)(C)) + (1 X O~(CY(CO)) +
(1xCO~(C)(0)) + (1 X C~(H)(CO)(Ca)) +(2x Co-(H)(C)) +
(1 X cis (unsat) corr)

Literature — Calculated = Residual Reference
Gas phase
AdH° = —387.61 —382.99 —4.62 70COX/PIL
Liquid phase
AH® = —432.40 —428.66 =374 38SCH2
Ethyl (E)-3-pentenoate; Ethyl trans-3-pentenoate C7H,,0;

(2X C~(H)3(C)) + (1 X C-(H)(0)(C)) + (1 X O-(C)(CO)) +
(1xCO~C)(0)) + (1 X C-(H)(CO)(Ca)) + (2% Cs~(H)(C))

Literature — Calculated = Residual Reference

Gas phase

AH® = —390.12 —387.84 -2.28 70COX/PIL
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TaBLE 21. Esters (74) — Continued

TaBLE 21. Esters (74) — Continued

Ethyl (E)-3-pentenoate; Ethyl trans-3-pentenoate (Continued) C;H,;0,
2% C(H)3(C)) + (1 x C-(H)(0)(C)) + (1 x O~(C)(CO)) +
(1 X CO~C)(0)) + (1 x C~(H)2(CONCa)) + (2% Ca~(H)(C))

Literature — Calculated = Residual Reference
Liquid phase
AH® = —-437.00 —433.93 -3.07 38SCH2
Ethyl 4-pentenoate C/H,;,0,

(1 X C~(H)3(C)) + (1 X C(H)(0)(C)) + (1 X O—(C)(CO)) +
(1xCO-(C)(0)) + (1 X C~(H)x(CO)(C)) + (1 X C-(H)(C)(Ca) +
(X Cr(H)(C) + (1 X Ca(H)2)

Propyl (E)-2-butenoate; Propyl trans-2-butenoate
(2x C-(H)3(C)) + (1 X C~(H)2(C)2) + (1 X C-(H)(O)(C)) +
(1x0-(C)(COY) + (1 x CO~(Ca)(0)) + (1 X C—~H)(CO)) +
(1x C~HYO)

C'IHIZOZ

Literature — Calculated = Residual Reference
Liquid phase
AH® =  —44330 —450.67 137 36SCH
Cp = 257.48
Isopropyl (E)-2-butenoate; Isopropyl trans-
2-butenoate C7H 1. 10;

(3x C-(H)3(C))+ (1 x Ca—~H)(C)) + (1 x C.,—(H)(CO)) +

Literature — Calculated = Residual Reference (1xCO~Ca)(0)) + (1 x OH(CYCO)) +
(1 X C-(H)(O)(C): (ethers,esters)) +
(2x—-CHj corr (tertiary))
Gas phase
AH® = —385.51 -381.35 —4.16 70COX/PIL Literature — Calculated = Residual Reference
C = 167.86
Gas phase
Liquid phase AH® = —411.10 —407.74 -3.36 70COX/PIL
AH® = -431.60 —425.87 -5.73 37SCH G = 165.68
C = 246.23
S = 373.20
AS® = —655.45 Liquid phase
AG® = —230.45 AH° = —457.10 —462.11 5.01 36SCH
InK; = 92.96 C = 255.46
Ethyl-2,4-pentadienoate C7H,00: Buty! (E)-2-butenoate; Butyl frans -2-butenoate CsH140:

(1x C~(H)3(C)) + (1 x C~(H)(0)(C)) + (1 x O-~(C)(CO)) +
(1X CO-(C)(0)) + (1 X Ca~(H)(CO)) + (2% Co~(H)(Ca)) +
(1xCe=(H)z)

(2% C-(H)3(C)) + (2% C~(H)(C)2) + (1 X C~(H)(0)(C)) +
(1x O~C)CO)) + (1 x CO~(Ca)(0)) + (1 X C~(H)(CO)) +
(AxCe(H)(C))

Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference

Gas phase Gas phase
AH° = —-289.70 ~286.09 -3.61 70COX/PIL AH° = —415.89 —415.66 -0.23 70COX/PIL

G = 156.49 Cy = 188.28
Liquid phase Liquid phase
AH®° = —33820 —336.08 -2.12 38SCH AH® = —46780  -476.40 8.60 36SCH

G = 254.51 C = 287.90
Propyl (E)-2-butenoate; Propyl frans-2-butenoate C,H,;0, Propyl 2-pentenoate CsH,40;

(2X C(H}(C)) + (1 X C-(H)2(C)2) + (1 X C-(H)(0)(C)) +
(1x0~C)(CO)) + (1 X CO~(Ca)(0)) + (1 X Ca~(H)(CO)) +
(1% C~(H)(C))

(2% C~(H)a(C)) + (1 X C~(H)a(C)s) + (1 X C~(H)a(O)(C)) +
(1X O~(C)(CO)) + (1 X CO~Ca)(0)) + (1 X Co~(H)(CO)) +
(1xCa-(H)(C)) + (1 X C-(H)(C)(Ca))

Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH® = —304 .30 —395.03 073 T0COX/PIL. AH® = —-413.00 —41591 291 70COX/PIL
Cy = 165.39 C = 186.02
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TABLE 21. Esters (74) — Continued

TaBLE 21. Esters (74) — Continued

Propyl 2-pentenoate (Continued) CsH 1 0: Dimethyl (Z)-2-butenedioate; Dimethyl maleate CeHyO,
(2x C(H)3(0)) + (1x C(H)z(C)2) + (1 X C-(H)(0)(O) + (2% C~(H)5(C)) +(2x 0~C)(CO)) + (2 x CO-(Ca)(O)) +
(1x O~(C)(CO)) + (1 X CO~(Ce)(0)) + (1 X Co~(H)(CO)) + (2% C~(H)(CO))
(1 x C—(HYO)) + (1 X C-(H)2(CY(Ca))
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
Liquid phase AH® = -671.12
AH® =  —464.90 —476.40 11.50 37SCH C = 155.40
C = 286.77
Liquid phase
AH® = —745.16
Propyl 3-pentenoate CgH140; C = 263.17 264.68 -151 30WAS
(2% C-(H)5(C)) + (1 X C(H)(C).) + (1 x C~(H)(0)(C)) +
(1x 0~C)(CO)) + (1 X CO-(C)(0)) + (1 x C~(H)(CO)(Cy)) +
(@xC(H)(C))
Diethyl ethanedioate; Diethyl oxalate CeHy004
Literature — Calculated — Residual Reference (2% C~(H)5(C)) + (2% C—(H) ,(OXC)) + (2 O(CYCO)) +
(2xCO-0)(CO))
.Gas phase Literature — Calculated = Residual Reference
AdH® = —404.22 —408.47 4.25 70COX/PIL
Gas phase
Liquid phase AH° = -742.00 —-775.56 33.56 47STU
AdI® =  —454.40 —459.66 5.26 37SCH
Liquid phase
AH® = —805.50 —805.46 -0.04 66ZIM/ROB
Isopropyl 3-pentenvate Cgl140; Cp = 260.66 260.66 0.00 1881REI
(3 x C~(H)3(C)) + (1 x C-(H)(O)(C):2 (ethers,esters)) +
(1x O~(C)(CO)) + (1 X CO~(C)(0)) + (1 X C~(H)2(CO)(Ca)) +
(2% C4—~(H)(C)) + (2X~CHj corr (tertiary)) +
(1 x C-(H)(C)(Ca)) Diethyl propanedioate; Diethyl malonate CH204
(2 C-(H):(C)) +(2x O~(C)(CO)) + (2 X CO(C)(0)) +
Literature — Calculated = Residual Reference (1% C~(H)2(CO),) + (2 x C-(H)(0)(C))
Litciature — Calculated = Residual Reference
Gas phase
AH® = —425.09 —442.06 16.97 70COX/PIL
Gas phase
AH® = —833.26
Liquid phase
AH®° = —473.30 —496.83 23.53 37SCH
Liquid phase
Ad° = —880.65
Cy = 284.93 284.92 0.01 33KOL/UDO
Dimethyl ethanedioate; Dimethyl oxalate CHO4
(2x CHHi(C)) + (2 X 0HC)(CO)) + (2x CO~(0)(CO))
Literature — Calculated = Residual Reference Diethyl butanedioate; Diethyl succinate CsH1404
(2% C~(H)3(C)) + (2x C-(H)(0)(C)) + (2x OC)(CO)) +
(2% CO~(C)(0)) +(2x C-(H)(CO)(C))
Gas phase
AH° = -708.90 ~-709.76 0.86 T6ANT/CAR Literature — Calculated = Residual Reference
Liquid phase Gas phase
AH® = -=73520 —733.86 -1.34 76ANT/CAR AH® = —846.22
G = 193.38 C, = 214.22
Solid phase
AH® = —756.30 -756.30 0.00 T6ANT/CAR
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TasBLE 21. Esters (74) — Continued TaBLE 21. Esters (74) — Continued
Diethy!l butanedioate; Diethyl succinate (Continued) CeH 0,4 4-Pentanolactone; 7-Valerolactone CsH,0,
(2 x C~(H)3(C)) + (2 X C—H)(O)(C)) + (2x O-(C)(CO)) + (1 X C—(H)x(C)2) + (1 x C-(H)(O)(C)2 (ethers,esters)) +
(2% CO~C)(0)) + (2 x C~(H)(CO)(C)) (1 xC-(H)3(C)) + (1 x-CHs corr (tertiary)) +
(1 x C-(H)(CO)(C)) + (1 x O~C)(CQ)) + (1 X CO-(C)(0)) +
Literature — Calculated = Residual Reference (1x r-Valerolactone rsc)
Liquid phase Literature —~ Calculated = Residual Reference
Adl° = —905.88
G = 330.54 327.94 2.60 79FUC
S° = 453.52 Gas phase
AS® = -916.48 AH® = —406.50 —406.50 0.00 90LEI/PIL
AG® = —632.63
InK; = 255.20
Liquid phase
AH® =  —461.30 —461.30 0.00 90LEI/PIL
2-Oxetanone; 3-Propanolactone; B-Propiolactone C;H,0,
(1x C~(H)2(CO)(C)) + (1 X C~(H)(O)(C)) + (1 x O~(C)(CO)) +
(1x CO~C)(0)) + (1 x B-propiolactone rsc) 5-Pentanolactone; 5-Valerolactone CsH;0,

Literature — Calculated = Residual Reference
Gas phase
AH® = 28290 —282.90 0.00 66BOR/NAK
Liquid phase
AH® =  ~32990 -329.90 0.00 66BOR/NAK
G = 122.09 122.09 0.00 83LEB/YEV
S = 175.31 175.31 - 000 83LEB/YEV
AS° = —308.10
AG® = —238.04
an[ = 96.02
4-Butanolactone; T-Butyrolactone C4H(0:

(1 X C-(H)2(C)2) + (1 x C-(H)2(CO)C)) + (1 x C<(H)(O)(C)) +
{1 x O—(C)(CO)) + (1 x CO—C)(0)) + (1 x r-butyrolactone rsc)

Literature — Calculated = Residual Reference
Gas phase
AH° = -366.50 ~366.50 0.00 90LEI/PIL
Liquid phase
AH® = —420.90 ~-420.90 0.00 90LEI/PIL
C = 141.29 141.30 -0.01 83LEB/YEV
§° = 197.40 197.40 0.00 83LEB/YEV
AS° = —422.32
AG® = ~294.99
InK; = 119.00

(2 X C=(H)s(C)2) + (1 X C=(H)(COY(C)) + (1 X C(H)(O)(C)) +
{1 X O—(C)(CO)) + (1 x CO-~(C)(0)) + (1 x d-valerolactone rsc)

Literature — Calculated = Residual Reference
Gas phase
AH® = —379.60 —379.60 0.00 90LEI/PIL
Liquid phase
AdH® =  —437.60 —437.60 0.00 90LEI/PIL
C) = 171.59 171.59 0.00 83LER/YEV
§° = 218.99 218.99 0.00 83LEB/YEV
AS° = -537.04
AG® = —27748
InK; = 111.93
Hexanolactone; Caprolactone CeH 002

(3% C~(H)>(C)o) + (1 X CHH),(CO)(C)) + (1 x C~(H)(O)(C)) +
(1xO—~(C)(COY}+ (1 x COC)(O)) + (1  caprolactone rsc)

Literature-Calculated = Residual Reference
Liquid phase
Cp = 196.82 196.83 -0.01 83LEB/YEV
§° = 235.68 235.68 0.00 83LEB/YEV
AS° = —656.66
Undecanolactone CiuH20;

(8X C-(H)2(C)z) + (1 x C-(H),(COXC)) + (1 x C~(H)(O)(CT)) +
(1x O~(C)(CO)) + (1 x CO~{C)(O)) + (1 x undecanolactone rsc)

Literature-Calculated = Residual Reference
Liquid phase
Cs = 34271 342.73 -0.02 83LEB/YEV
S§° = 369.49 369.45 0.04 83LEB/YEV
AS° = —1204.44
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TABLE 21. Esters (74) — Continued

E. S. DOMALSKI AND E. D. HEARING

TaBLE 21. Esters (74) — Continued

Methyl benzoate CsHs0, Phenyl benzoate C13H;60:
(1X C-(H)5(C)) + (1 X O~(C)(CO)) + (1 X CO~(0)(Cr)) + (10X Co~(H)(Ca):) + (1 X C5~(CO)(Ca)z) + (1 X CO~(0)(Ca)) +
(1XCp-(CO)(Cr)2)+ (5% Ce~(H)(Cg)2) (1x0~(Cp)(CO)) + (1 X Cs—~(0)(Cs)2)

Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference

Gas phase Gas phase

AH® = —-287.90 -271.58 -16.32 71IKUS/WAD AH® = -142,60 —143.15 0.55 T1CAR/FIN

Liquid phase Liquid phase

AH®° = —-343.50 -332.33 -11.17 T1THAL/BAL AH® = -219.01
Cp = 222.01
Solid phase
AH® = —241.60 —240.55 -1.05 67ADA/FIN

Phenyl ethanoate; Phenyl acetate CsHs0, Cp = 230.95
(1x C(H)3(C)) + (1 x CO-~(C)(0)) + (1 x O-(Cg)(CO)) + §° = 306.62
(1 x Cg~(O)(Cg)2) + (5 X Ce~(H)(Cs)2) AS°® = —-625.90

AG® = ~53.94
Literature — Calculated = Residual Reference InK¢ = 21.76
Gas phase
AH® = -279.70 —282.20 2.50 7T2LEB/KAT Dimethyl 1,2-phthalate; Dimethyl o-phthalate;
Dimethyl phthalate CioH1004
(2X C~(H)s(C)) + (2 X O~(C)(CO)) + (2 X CO~(O)(Ca)) +
Liquid phase (2% Ca—~(CO)(Cs)2) + (4 X Ca~(H)(Ca)2) + (1 X ortho corr)
AH® = —32540 -327.29 1.89 72LEB/KAT
Literature — Calculated = Residual Reference

Ethyl benzoate C,H,,0; Gas phase
(1 x C—(H)5(C}) + (1 X C-(H)2(0)(C)) + (1 x O-(C)(CO)) + AdH° = -624.76
(1 X CO~HO)(Ca)) + (1 X Cg~(CO)(Cg)2) + (5 X Cs~(H)(Ca)2)

Literature — Calculated = Residual Reference Liquid phase
AH® = -710.36
G = 309.28 311.44 -2.16 78MIL
Gas phase
AH® = —304.48
Dimethyl 1,3-phthalate; Dimethyl m-phthalate;

Liquid phase Dimethyl isophthalate CroH 104
AH® = —368.13 (2% C~(H)3(C)) + (2x O-(C)(CO)) + (2 x CO~O)(Cg)) +

Cp = 246.00 255.65 -9.65 79FUC (2 X Cg~(CO)(Cs)2) + (4 % Cs~(H)(Cs)2) + (1 X meta corr)

Literature — Calculated = Residual Reference

3-Methylphenyl ethanoate; 3-Methylphenyl acetate CsH,00;

(2x C~(H)5(C)) + (1 X CO-(C)(0)) + (1 x O~(Cp)(CO)) +
(1% Cs~(0)(Ca)z) + (4 X Co~(H)(Ca)2) + (1 X Co~(C)(Ca)2) +
(1% meta corr)

Literature — Calculated = Residual Reference
Gas phase
AdH® = -313.40 —315.26 1.86 47BAL
Liquid phase
AH° = -374.20 —-363.90 -10.30 STSUN
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AH® = —626.65

Liquid phase

AH® = -713.62
C = 307.94
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TaBLE 21. Esters (74) — Continued TABLE 21. Esters (74) — Continued
Dimethyl 1,3-phthalate; Dimethyl m-phthalate; Cyclobutane methyl carboxylate CeH;40;
Dimethyl isophthalate (Continued) CioH 1004 (3% C~(H)2(C)2) + (1 x CHH)(CO)(C)2) + (1 x CO~C)(O)) +
(2% C-(H)3(C)) + (2 X 0~C)(CO)) + (2x CO~(O)(Ca)) + (1x0~(C)(COY) + (1 x C(H)5(0)) +
(2% Ca—(COXCs)2) + (4 X Cr—(H)(Cr)2) + (1 X meta corr) (1 x Cyclobutane methyl carboxylate rsc)
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Solid phase Gas phase
AH® = =730.90 —760.26 29.36 T2COL/LAY AH® = —355.30 —355.30 0.00 TIHAL/BAL
C: = 205.14
S§° = 292.98
AS® = —827.36 Liquid phase
AG® = —513.58 AH° = —395.00 —395.00 0.00 7T1HAL/BAL
InK; = 207.18
Bicyclobutane methyl carboxylate CHL0;
Dimethyl 1,4-phthalate; Dimethyl p-phthalate; (2% C-(H)x(C),) + (1 x C=(H)(C);) + (1 x C~(CO)(C)s) +
Dimecthyl terephthalate C1oH,0, (1 X CO=(ONOY) + (1 X O~(CYCO)) + (1 X C—(H)5(0)) +
(2% C-(H)3(C)) + (2X O—~(C)(CO)) + (2 X Cog—(CO)(Cr)2) + (1 x Bicyclobutane methyl carboxylate rsc)
(4x Ce~(H)(Ca)2) + (2 X CO-(0)(Ca))
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
Gas phase AH® = ~164.60 —164.60 0.00 TIHAL/BAL
AHC — — 626.02
Liquid phase
Liquid phase AH° = —203.10 —203.10 0.00 TIHAL/BAL
AHC = —713.62
C = 307.94
Cubane 1,4-dimethyldicarboxylate C2H204
Solid phase (6x C-(H)(C)3) + (2 X CH{CO)(C)s) + (2 X CO~C)(0)) +
AH° = ~732.60 —762.26 29.66 T2COL/LAY (2x0-(C)(CO)) +(2x C~(H)5(0)) +
C = 261.08 205.14 55.94 68ELL/CHR (1 x1,4-Dimethylcubane dicarboxylate)
§° = 292.98
AS® = 827.36 Literature — Calculated = Residual Reference
AG® = —515.58
InK; = 207.98
Gas phase
AJI° =  —100.10 —100.10 0.00 G66KYB/CAR
Diethyl 1,2-phthalate; Diethyl o-phthalate;
Diethyl phthalate Cy2H1404 Solid phase
(2% C-(H)3(C)) + (2 x C(H)z(0)(C)) + (2 x O-(C)(CO)) + AH° = —218.99 —218.99 0.00 89KIR/CHU

(2 %X CO~(0)(Cs)) + (2% Ca~(CO)(Cg)2) + (4 X Ce~(H)(Cg):) +
(1xortho corr)

T e Cea o
Liiciaiurc — Calculaicd — Residual Reference

Gas phase

A = —688.40 —690.56 2.16 58HOY/PEP

Liquid phase

AHe = —T776.60 —781.96 5.36 52MED/THO
C = 366.15 378.72 -12.57 67CHA/HOR

J. Phys. Chem. Ref. Data, Vol. 22, No. 4, 1993



978

TABLE 22. Peroxides (7)

E. S. DOMALSKI AND E. D. HEARING

TABLE 22. Peroxides (7) — Continued

Dimethylperoxide

C;H0. Diacetyl peroxide; Diethanoyl peroxide CHO,
(2% C~(H)3(C)) + (2x O~C)(0)) (2% C-(H);3(CO)) + (2 x CO~C)(0)) + (2x 0—-CO)(0))
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH® = . —125.90 —-126.02 0.12 65BAK/LIT AH°® = -535.00
Liquid phase
Diethylperoxide C.H;100: AH® = —535.30 —573.96 38.66 STJAF/PRO
(2% C-(H)3(C)) + (2 X C-(H)2(0)(C)) + (2 x O-(C)(0)) :
Literature — Calculated = Residual Reference
Dipropionyl peroxide; Dipropanoyl peroxide CeH o0,
(2x C-(H)3(0)) + (2 x C-(H)z(CO)(C)) + (2x CO~(C)(0)) +
Gas phase (2x0-(CO)0))
AH° = —192.80 -191.82 -0.98 39BLA/GER
Literature — Calculated = Residual Reference
Liquid phase
AH® = -223.30 -213.82 —9.48 65BAK/LIT Gas phase
AdH® = —578.68
Di-tert-butyl peroxide C3H,50; Liquid phase
{6 x C—(H)3(C)) + (2% O~(C)(O)) + AH° = —620.10 —622.24 2.14 S7JAF/PRO
(2x C~(OXC); (alcohols,peroxides)) +
(6 x-CH; corr (quaternary))
Literature — Calculated = Residual Reference Dibutyryl peroxide; Dibutanoyl peroxide CsH, 04
(2x C-(H)3(C)) + (4 x C-(H)(COXC)) + (2x CO-(C)(0)) +
(2x0~(CO)(0))
Gas phase
AH® = —349.11 —349.42 0.31 51EGE/EMT Literature — Calculated = Residual Reference
Liquid phase Gas phase
AH° = —380.91 —381.26 0.35 65BAK/LIT AH® = -622.36
Liquid phase
Dibenzoyl peroxide CraH1004 AH® = —673.60 —670.52 -3.08 STIAF/PRO

(10 x Cg—(H)(Cs)z) + (2 X Ca~(CO)(Cs)2) + (2 X CO~(0)(Cg)) +
(2% 0~(CO)(0))

Literature — Calculated = Residual Reference
Gas phase
AH® = -271.70 —256.90 -14.80 7SCAR/LAY
Liquid phase
AH® = -357.40
Solid phase
AH® = —369.60 -369.40 —0.20 7SCAR/LAY




ESTIMATION OF THERMODYNAMIC PROPERTIES OF ORGANIC COMPOUNDS

979
TaBLE 23. Hydroperoxides (9) TABLE 23. Hydroperoxides (9) — Continued
tert-Butyl hydroperoxide CH0:  n-Hexyl-3-hydroperoxide CeH 10,
(3 x C~(H)5(C)) + (1 x C-(O)(C)s (alcohals,peroxides)) + (2x C~(H)3(C)) + (3 x C-(H)(C)) +
(1 X 0~(C)(0)) + (1 x O—(H)(0)) + (3 x—CHs corr (quaternary)) (1x C~(H)(O)(C): (alcohols,peroxides)) + (1 x O~(C)(0)) +
(1 x O-(H)(0))
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
Ad° = ~24590 -246.97 1.07 64KOZ/RAB Gas phase
AH® = —265.52
Liquid phase
AH® = —293.60 —292.38 -122 64KOZ/RAB Liquid phase
AH® =  —305.10 -325.26 20.16 56PRI/MUL
Solid phase
AH° = —301.02 Solid phase
AH® = —346.29
n-Hexyl-1-hydroperoxide CeH140;
(1x O—~(H)(0)) + (1 x O—~(C)(0)) + (1 x C-(H)(O)}(C)) + n-Heptyl-1-hydroperoxide CH 0,
(4% C-(H)(C)2) + (1 X C~(H)3(0)) (1 x C-(H)3(C)) + (5 x C~(H)2(C)2) + (1 X C-(H)2(0)(C)) +
(1x0~C)(0)) + (1 x O-(H)(0))
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
AH® = -250.69 Gas phase
AH® = -271.32
Liquid phase
AH® = —299.62 —311.58 11.96 S6PRI/MUL Liquid phase
AH® = —343.00 -337.31 -5.69 S6PRI/MUL
Solid phase
AH® = —332.88 Solid phase
AH® = -362.29
n-Hexyl-2-hydroperoxide CeHu0;
(2x C~{H)3(C)) + (3x C-(H)z(C)2) + n-Heptyl-2-hydroperoxide C/Hc0;
(1 x C~(H)(O)(C) (alcohols,peroxides)) + (1 x O-(C)(0)) + (2x C-(H)3(C)) + (4 x C-(H)x(C)2) +
(1x O—(H)(0)) + (1 x~CHj corr (tertiary)) (1x C+H)(0)(C): (alcohols,peroxides)) + (1 x O—(C)O)) +
(1x O—(H)(0))+ (1 x—CH3 corr (tertiary))
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
AH® = —-267.78 Gas phase
AH® = —288.41
Liquid phase
AH® = -310.12 —32744 17.32 56PRI/MUL Liquid phase
AH° =  —346.20 -353.17 6.97 56PRI/MUL
Solid phase
AH® = -348.63 Solid phase
AH® = —378.04
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TABLE 23. Hydroperoxides (9) — Continued

E. S. DOMALSKI AND E. D. HEARING

TABLE 24. Peroxyacids (8)

r-Heptyl-3-hydroperoxide C,H 60, Perbenzoic acid C/HO,
(2x CH{H)(0)) + (4 X C<(H)(C)) + (1XCa~(CO)(Ca)2) + (1 X CO~(0)(Cp)) + (1 X O(CO)(O)) +
(1% C-(H)(O)(C): (alcohols,peroxides)) + (1 x O—(C)(O)) + (1xO0-(H)O)) + (5xCp~(H)(Cs)2)
(1x O—~(H)(0)) ,
v Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
Gas phase AH® = —200.71
AHC® = —286.15
Liquid phase
Liquid phase AH® = —280.45
AdH° = —346.81 —350.99 418 56PRI/MUL
Solid phase
Solid phase Ad® = —367.00 —290.00 —77.00 54BRI/DEC
AH° = —375.70
Perdodecanoic acid; Peroxylauric acid C12H240;
n-Heptyl-4-hydroperoxide C:H,60; (1 X CAH)3(C)) + (9 x C~(H)2(C),) + (1 x C—(H)(COXC)) +
(2x C~(H)3(C)) + (4 X C(H)2(C)7) + (1xCO~(C)(0)) +(1 X 0~{CO)(0)) + (1 x O~(H)(O))
(1x C~(H)(O)(C): (alcohols,peroxides)) + (1 x O—(C)(0)) +
(1x O~(H)(0)) Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
AH® = —547.27
Gas phase
AH° = —286.15
Liquid phase
AH® = —644.44
Liguid phase
AH® = -—333.80 —350.99 17.19 S6PRI/MUL
Solid phase
AH® = —680.30 -678.73 -1.57 64SWA/SIL
Solid phase
AH° = —375.70
Pertetradecanoic acid; Peroxymyristic acid C14H250;
‘ (1xC~(H)5(C)) + (11 X C-(H)2(C)2) + (1 X C-(H)(CO)(C)) +
1-Methyl-1-phenylethyl hydroperoxide; (1xXCO—~C)(0)) + (1 x O-(CO)(0)) + (1 X O~(H)(0))
Cumyi hydroperoxide Cot 0,
(5 X Cs={H)(Cg)2) + (1 X Cg~(C)(Cg)z2) + (1 X C~(C)2(0)(Cr)) + Literature — Calculated = Residual Reference
(2% C~(H)3(C)) + (2 x-CHj corr (quaternary))+ (1 x O—(C)(0))+
(1xO-(H)(0))
Gas phase
Literature — Calculated = Residual Reference AH® = —588.53
Gas phase Liquid phase
AH® = -78.40 —78.66 0.26 64KOZ/RAB AH® = —695.90
Liquid phase Solid phase
AH° = —-143.49 AH® = -749.90 —737.55 -12.35 64SWA/SIL
Solid phase
AFH° = -161.80 -161.83 0.03 64KOZ/RAB
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TABLE 24. Peroxyacids (8) — Continued TABLE 24. Peroxyacids (8) — Continued
Perhexadecanoic acid; Peroxypalmitic acid C6H3,05 tert-Butyl perdodecaneoate C1H3;0,
(1 x C~(H)3(C)) + (13 x C~(H)(C),) + (1 x C-(H)2(CO)(C)) + (4 X C~(H)3(C)) + (1 x C~O)(C)s (ethers,esters)) +
(1x CO-(C)(0)) + (1 x O~(CO)(0)) + (1 x O~(H)(0)) (1x0-(C)(0)) +(1x O-(CO)(O)) + (1 x COACY(O) +
(1 x C(H)(CO)(C)) + (9% C(H)z(C)o) +
Literature — Calculated = Residual Reference (3 x—CHj; corr (quaternary))
Literature — Calculated = Residual Reference
Gas phase
AH® = —629.79
Gas phase
AH® = —626.72
Liquid phase
AH°® = —747.36
Liquid phase
AH®° = —73830 ~721.40 —16.90 64SWA/SIL
Solid phase
AH®° = —801.90 —796.37 -~5.53 64SWA/SIL
tert-Butyl pertetradecanoate CysH360;
(4 x C-(H)3(C)) + (1 x C0O)(C) (ethers,esters)) +
Peroctadecanoic acid; Peroxystearic acid CisH3s03 (1x 0~(C)(0)) + (1 x O~(CO)(0)) + (1 x COC)(0)) +
(1x C~(H)3(C)) + (15 x C-(H)z(C)z) + (1 x C(H)(CO)(C)) + (1x CH(H)(CO)(C)) + (11 X C~(H)(C)) +
{1 x CO~(C)(0)) + (1 x O—-(CO)(0)) + (1 x O-(H)}(0)) (3 x~CHj; corr (quaternary))
Literature — Calculated = Residual Reference Literature ~ Calculated = Residual Reference
Gas phase Gas phase
AH® = -671.05 AH® = —667.98
Liquid phase Liquid phase
AH° = —798.82 AH® = -795.80 —772.86 —22.94 64SWA/SIL
Solid phase
AH° = -857.30 —855.19 -211 64SWA/SIL
tert-Butyl perdecanoate C14H,50,

(4% C-(H)(Q)) + (1 X OHC)(0)) + (1 x O~(CO)(O)) +(1
x CO-(C)(0)) +
(1 X CA(H)x(CO)C)) + (7 C~(H)z(C)2) +
(3 x-CHj corr (quaternary))

Literature — Calculated = Residual Reference
Gas phase
AH® = - 594.96
Liquid phase
AH°® = —RRRRN —~670.73 —18.07 64SWA/SII.

J. Phys. Chem. Ref. Data, Vol. 22, No. 4, 1993



982 E. S. DOMALSKI AND E. D. HEARING

TaBLE 25. Carbonates (3)

TABLE 26. Amines (50)

Diethyl carbonate
(2 X C~(H)5(C)) + (2 x C—H),(O)}(C)) + (2 X O—~(C)(CO)) +
(1xCO-(0),)

CsH 005

Literature — Calculated = Residual Reference
Gas phase
AH® = -637.90 ~639.94 2.04 72MAN
Liquid phase
AH°® = —681.50 —680.86 —0.64 72MANZ
Cy = 210.90 210.86 0.04 34KOL/UDO
Solid phase
AH® = —703.68
C, = 170.99
S§° = 144.10
AS® = —845.02
AG® = —-451.74
InK; = 182.23
Diphenyl carbonate Ci3H 1003

(16 x Cg~(H)(Cs)2) + (2 X Cg~(0)(Cs)2) + (2 x O—~(Ca)(CO)) +
(1xCO~(0),)

Literature ~ Calculated = Residual Reference
Gas phase
AH® = =311.30 —317.28 5.98 TICAR/FIN
Liquid phase
AdH® - —377.70 —382.62 4.92 7T1CAR/FIN
Solid phase
AH® = —401.20 —395.70 —5.50 S8SIN/HIL
Cy = 263.13 263.13 0.00 S8SIN/HIL
§° = 278.40 278.40 0.00 S8SIN/HIL
AS° = —756.64
AG® = —170.11
InK; = 68.62
1,3-Dioxclan-2-one; Ethylene carbonate C;H,0;

(2x C-(H)(0)(C)) + (2% O—-(C)(CO)) + (1 X CO~(0)) +
(1 x Ethyl carbonate rsc)

Literature-Calculated = Residual Reference

Sulid phase

AH® = —586.30 —586.30 0.00 83CAL

Aminomethane; Methyl amine CHsN
(1xCHH)(C) + (1 X N-(H)x(C)), o = 3
Literature — Calculated = Residual Reference
Gas phase
AH® = —-23.01 -23.01 0.00 37AST/SIL
oy = 50.08 50.08 0.00 69STU/WES
§° = 242.59 242.59 0.00 69STU/WES
AS° = —185.33
AG° = 3225
InK; = -13.01
Liquid phase
AH® = —-47.27 ~47.28 0.01 90CHA/GAD
Cy = 102.09 99.07 3.02 90CHA/GAD
§° = 150.43 155.01 ~4.58 90CHA/GAD
AS° = —-272.91
AG® = 34.09
InK; = -13.75
Aminoethane; Ethyl amine C;H;N

(1xC~(H)s(C)) + (1 x N~(H)2(C)) + (1 X C(H)C)(N)), & = 3

Literature — Calculated = Residual Reference
Gas phase
AH° = -4747 -51.31 3.84 90CHA/GAD
Cy = 72.63 72.76 -0.13 69STU/WES
$° = 284.85 284.85 0.00 69STU/WES
AS® = —-279.38
AG® = 31.99
InK¢ = -12.90
Liquid phase
AH® = -74.13 -78.08 3.95 90CHA/GAD
cg - 129.49
S° = 187.39
AS° = —376.84
AG® = 34.27
InkK; - —13.83
1-Aminopropane; #-Propyl amine CyHyN

(1x C—(H)5(C)) + (1 X C-(H)2(C)2) + (1 X C-(H)C)(N)) +
(1XN-(H)x(C)), o = 3

Literature — Calculated = Residual Reference
Gas phase
AdIe = —70.10 —~71.94 1.84 90CHA/GAD
C = 95.77 95.65 0.12 69STU/WES
§° = 324.18 324.01 0.17 69STU/WES
AS® = -376.53
AG® = 40.32
InK; = -16.27
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TABLE 26. Amines (50) ~ Continued

TABLE 26. Amines (50) — Continued

1-Aminopropane; n-Propyl amine (Continued) CsHN 1-Aminohexane; n-Hexyl amine CHysN
(1x CH)5(0)) + (1 x C-(H)2(C)z2) + (1 x C~(H)(CHN)) + (1xC~(H)3(C)) + (4 X C-(H)2(C)2) + (1 x C-(H)(CY(N)) +
(1XN~(H)(C)), o = 3 (1XN~(H)(C)), o = 3
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Liquid phase Gas phase
AH® = ~101.47 -103.81 2.34 90CHA/GAD AHC = ~133.83
G = 162.54 159.91 2.63 90CHA/GAD Cy = 164.32
§° = 227.44 219.77 7.67 90CHA/GAD §° = 441,49
AS® = —480.77 AS® = —667.99
AG° = 39.53 AG® = 65.33
InK; = -15.95 InKy = —-26.35
Liquid phase
1-Aminobutane; » -Butyl amine CHy;N AH° = —181.00 :
(1 x C—(H)3(C)) + (2 X C~(H)2(C)2) + (1 x C-(H)(C)(N)) + Cp = 252.00 251.17 0.83 71IKON/WAD
(1xN-(H)C)), o = 3 s° = 316.91
AS° = -792.56
Literature — Calculated = Residual Reference AG® = 55.30
InK; = -2231
Gas phase
AH° = -92.00 -92.57 0.57 69WAD
C = 118.53 118.54 -0.01 69STU/WES
§° = 363.00 363.17 -0.17 69STU/WES 2-Methylpropyl amine; Isobutyl amine CH;N
AS°® = —473.68 (2% C-(H)3(C)) + (1 x C-(H)(C)3) + (2 x ~CHj corr (tertiary))+
AG® = 48.66 (1 xC(H)(C)(N)} + (1 X N-(H)2(C))
InK; = —19.63
Literature — Calculated = Residual Reference
Liquid phase
AH® = —127.70 ~129.54 1.84 S9EVA/FAI Gas phase
C = 188.00 190.33 -233 71IKON/WAD AH® = —98.80 -99.26 0.46 69WAD
§° = 252.15 G = 118.57
AS°® = ~584.70
AG® = 44.79
InK; = —18.07 Liquid phase
AH° = —132.60 -134.82 2.22 70GO0O/MO0
C = 194.00 187.35 6.65 71KON/WAD
§° = 246.80
1-Aminopentane; n -Pentyl amine CsHsN AS® = - 590.05
(1X C-(H)s(C)) + (3% C~(H)2(C)) + (1 X C~H)(CY(N)) + AG® = 4110
(IxXN-(H)(C)), o = 3 InK; = -16.58
Literature — Calculated = Residual Reference
1,2-Ethanediamine; Ethylenediamine CHgN;
Gas phase (2x C-(H)2(C)Y(N)) + (2 X N~(H)»(C)), o = 18
AH° = ~113.20
Cy = 14143 Literature — Calculated = Residual Reference
8§° = 402.33
AS® = ~570.84
AG° = 56.99 Gas phase
InK; = -22.99 AH® = -17.60 —18.10 0.50 69WAD
G = 94.06
§° = 321.80 309.29 12.51 7SMES/FIN
Liquid phase AS° = —415.98
AH® = ~155.27 AG® = 105.92
C = 218.00 220.75 -2.75 T71IKON/WAD InK; = —42.73
S° = 284.53
AS° = - 688.63
AG® = 50.05
InK; = -20.19
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TABLE 26. Amines (50) — Continued

2-Aminopropane; Isopropyl amine C3;HoN
1,2-Ethanediamine; Ethylenediamine (Continued) C;HsN; (1XN-(H)2(C)) + (2 x C-(H)3(C)) + (1 x C-(H)(C)(N)) +
2% C~(H)2(O(N)) + (2xX N-(H)>(C)), o = 18 (2x-CHj corr (tertiary))
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Liquid phase
AH® = —63.00 —60.94 —2.06 70GOO/MOO Gas phase
Cp="" 172.59 186.02 -1343 7SMES/FIN AH® = —83.70 —86.49 2.79 90CHA/GAD
S° = 202.42 208.18 -5.76 7SMES/FIN Cy = 94.43
AS® = -517.08
AG® = 93.23
InK; = —37.61 Liquid phase
A = -11230 -113.90 1.60 90CHA/GAD
Cy = 163.85 163.83 0.02 T2FIN/MES
§° = 218.32 218.31 0.01 72FIN/MES
1,2-Propanediamine C;HoN: AS° = —482.23
(1x C-(H)2(C)(N)) + (2 X N=(H)(C)) + (1 x C«(H);5(C)) + ‘ AG® = 29.88
(1x C-(H)(C)2(N)) + (1 x~CHj corr (tertiary)) InK; = -12.05
Literature — Calculated = Residual Reference
2-Aminobutane; sec-Butyl amine CHuN
Gas phase (2XCH)(O)) + (1 x C-(H)z(C)2) + (1 x C-(H)(C)(N)) +
AH® = —53.60 -51.02 -2.58 69WAD (1 x~CH; corr (tertiary)) + (1 X N-(H)(C)), 0 = 9
C = 115.73
Literature — Calculated = Residual Reference
Liguid phase
AH® = -97.80 —94.58 -3.22 70GOO/MOO Gas phase
C = 220.36 AH° = —104.90 —104.86 —0.04 69WAD
§° = 239.10 Cy = 117.11 117.32 -0.21 69STU/WES
AS°® = -622.47 §° = 351.04 342.14 8.90 69STU/WES
AG® = 91.01 AS° = —494.71
InK; = -36.71 AG® = 42.64
InK; = -17.20
1,2-Butanediamine CH;;:N; Liquid phase
(2% N-(H)2(C)) + (1 X C-(H)2( CYN)) + (1 x C~(H)xC)2) + AH® = -13749 -137.45 —0.04 S9EVA/FAI
(1x C-(H)s(C)) + (1 x C-(H)(C)AN)) G, = 194.25
§° = 250.69
Literature — Calculated = Residual Reference AS° = —586.16
AG® = 37.31
InK; = —15.05
Gas phase
AH® = -74.00 -69.39 —4.61 70GOO/MO0O
C = 138.62
2-Amino-2-methylpropane; tert-Butyl amine CHuN
(3x C-(H)3(C)) + (1 X N~(H)x(C)) + (1 X CHC)s(N)) +
Liquid phase (3x-CHj corr (quaternary)), o = 81
AH® = —120.20 —-118.13 -2.07 70GO0O/MO0
C = 250.78 Literature — Caiculated = Residual Reference
§° = 271.48
AS® = -726.41
AG° = 9R 45 Gas phase
InK; = -39.71 AH° = -121.00 -120.92 -0.08 69WAD
C = 119.96 119.95 0.01 69STU/WES
S° = 337.10 317.23 19.87 69STU/WES
AS°® = —51962
AG® = 34.00
InK; = -13.72
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TABLE 26. Amines (50) — Continued

TABLE 26. Amines (50) — Continued

2-Amino-2-methyipropane; tert-Butyl amine (Continued) CHuN Diethylamine CH;N
(3% C-(H)(C)) + (1x N~(H)2(C)) + (1 x CHC)s(N)) + (2x C-(H)3(C)) + 2 X C-(H)AC)(N)) + (1 XN~-(H)(C)2), 0 = 9
(3x-CH; corr (quaternary)), o = 81
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
Liquid phase AH® = —72.50 —73.57 1.07 69WAD
AH® = —150.60 —150.57 -0.03 67SMI/GOO Cp = 103.81 109.10 -5.29 69STU/WES
C = 191.71 191.69 0.02 72FIN/MES $° = 35221 354.85 ~-2.64 69STU/WES
S$° = 233.63 233.62 0.01 T2FIN/MES AS® = —482.00
AS® = -603.23 AG° = 70.14
AG® = 29.28 InK; = —28.29
InK; = -11.81
Liquid phase
AHC = —103.70 -105.32 1.62 S58JAF
2-Methyl-1,2-propanediamine CHN: G = 193.17
(2 %X N=(H)2(C)) + (1 x C(H)2(C)(N)) + (2 x C-(H)3(C)) + S° = 263.45
(2x—-CH; corr (quaternary)) + (1 x C-(C)s(N)) AS° = —573.40
AG® = 65.64
Literature — Calculated = Residual Reference InK; = —26.48
Gas phase )
AH® = -90.20 -83.15 -17.05 70GOO/MOO Di-n -propylamine CeHisN
c = 141.25 (2% C-(H)3(C)) + (2 X C~(H)x(C)2) + (2 X C~H)(C)(N)) +
(1xN-(H)(C)), 0 = 9
Liquid phase Literature — Calculated = Residual Reference
AH® = ~-133.90 —-129.04 —4.86 70GOO/MOO
Cs - 248.22
S° = 254.41 " Gas phase
AS° = —743.48 AH® = —116.10 —114.83 -127 69WAD
AG® = 92.63 Cy = 154.88
InK; = -37.37 $° = 433.17
AS® = -676.30
AG® = 86.81
InK; = -35.02
Dimethylamine C;H;N
(2xC-H)s(C)) + (1 xN-(H)(C)2), ¢ = 9
Liquid phase
Literature — Calculated = Residual Reference AH° = —156.11 ~156.78 0.67 71LEB/KAT
C = 254.01
§° = 328.21
Gas phase AS° = —781.26
Ad° = -18.50 -16.97 -1.53 39AST/EID AG® = 76.15
G = 69.04 63.74 5.30 69STU/WES InK; = ~-30.72
§° = 272.96 270.33 2.63 69STU/WES
AS® = ~293.90
AG® = 70.66
Ink, = —28.50 Diisopropylamine CoH,sN
(4x C=(H)3(C)) + (2 X C~(H)(C)a(N)) +
(4 x~CHj corr (tertiary)) + (1 x N-(H)(C)2)
Liquid phase
AdH° = —43.90 —-43.72 -0.18 58JAF Literature — Calculated = Residual Reference
C = 132.33
§° = 198.69
AS° = ~365.54 Gas phase
AG° = 65.27 AdI° = —144.00 —143.93 -0.07 GIWAD
InkK; = —-26.33 Cp = 152.44
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TABLE 26. Amines (50) — Continued

TABLE 26. Amines (50) — Continued

Diisopropylamine
(4 C~(H)3(C)) + (2X C-(H)(CR:(N)) +
(4 x~CHj corr (tertiary)) + (1 X N-(H)}(C).)

CeHysN n-Butylisobutylamine CsHsN
(3 X C(H)3(0)) + (2 x C~(H)2(C)2) + (1 x C=(H)(C)3) +
(2x~CHs corr (tertiary)) + (2 x C~(H)(C)Y(N)) +
(1 xN-(H)(C))

Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Liquid phase
AH® = —178.50 —-176.96 -1.54 TILEB/KAT Gas phase
C = 261.85 AH® = -171.00 -162.78 -822 62BED/EDM
S§° = 325.29 Cp = 200.69
AS° = —784.18
AG° = 56.84
InK; = —-2293 Liquid phase
AH® = 21590 —-213.52 ~2.38 62BED/EDM
C, = 311.87
§° = 387.62
Di-n -butylamine CsHysN AS° = —994.47
(2x C-(H)3(C)) + (4 X CH(H)2(C)2) + (2 X C-(H)(C)(N)) + AG® = 82.98
(I1xXN-(H)(C)2), 0 = 9 InK; = —-33.47
Literature — Calculated = Residual Reference
Trimethylamine CsHoN
Gas phase (BxCH):(C))+ (1 xN-(C)3) +
AH® = —156.61 -156.09 -0.52 69WAD (3%~CH; corr (quaternary)), o = 81
G = 200.66
S = 511.49 Literature — Calculated = Residual Reference
AS® = —870.60
AG® = 103.48
InK; = —41.74 Gas phase
AH® = —-23.70 -23.96 0.26 44AST/SAG
C = 91.76 92.29 -0.53 44AST/SAG
Liquid phase §° = 288.78 283.71 5.07 44AST/SAG
AH® = -206.00 —208.24 224 7T1ILEB/KAT AS° = —416.83
C = 314.85 AG® = 100.32
§° = 392.97 InK; = —40.47
AS°® = -989.12
AG®° = 86.67
Ink; = —34.96 Liquid phase
AH® = —45.70 —44.00 -1.70 S8JAF
G = 135.55
§° = 211.28
Diisobutylamine CsHyN AS® = —489.26
(4 x C-(H)3(C)) + (2 x C-(H)(C)3) + (4 x~CHj; corr (tertiary))+ AG® = 101.87
(2% C-(H)(C){N)) + (1 x N=(H)(C)2) InK; = —41.09
Literature — Calculated = Residual Reference
Triethylamine CeHsN
Gas phase (3 X C—~(H)(C)) + (3 X C-(HMH(CUN)) + (1 X N-(Ch), o0 = 81
AH° = -179.20 -169.47 -9.73 7iLEB/KAT
C = 200.72 Literature — Calculated = Residual Reference
Liquid phase Gas phase
AH° = —-218.50 —218.80 0.30 71LEB/KAT AH® = -92.80 -95.18 238 69WAD
C = 308.89 C, = 160.92 160.33 0.59 69STU/WES
L0 = 3R2.27 $° = 405 43 41049 -506 69STU/WES
AS°® = —999.82 AS° = -~ 698.98
AG® = 79.30 AG® = 113.22
InKy = -31.99 InK¢ = —45.67
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TABLE 26. Amines (50) — Continued TABLE 26. Amines (50) — Continued
Triethylamine (Continued) CeH;sN Tri-n-hexylamine CysH3sN
(3 X C~H)(C)) + (3x C-(H)(CYN)) +(1XN~(C)s), @ = 81 (3% C-(H)5(C)) + (12X C-(H)(Cha) + (3x C~(H)( CY(N)) +
(1xN~(C)s), o = 81
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Liquid phase i
AH° = -127.70 -123.23 ~4.47 66LEB Gas phase
C = 226.81 AH°® = —342.74
$° = 308.42 Cp = 435.01
AS® = -801.05 §° = 880.41
AG® = 115.60 AS° = —1864.79
InK; = —46.63 AG® = 213.25
InK; = - 86.02
Tri-n -propylamine CoHy N Liquid phase
(3% C~(H)3(C)) + (3 X C—(H)z(C)2) + (3 x C-(H)2(C)(N)) + AH® = —433.00 -431.99 -1.01 66LEB
(1xXN—C)s), o = 81 Cy = 591.85
S§° = 696.98
Literature — Calculated = Residual Reference AS° = —2048.22
AG® = 178.69
InK; = -72.08
Gas phase
AH® = -161.00 -157.07 ~3.93 69WAD
C = 229.00
§° = 521.97 Tri-n-octylamine C2HaN
AS® = -990.43 (3% C~(H)5(C)) + (18 x C~(H),(C)2) + (3 X C~(H)(C)(N)) +
AG° = 138.23 (1xXN~(C);3), 0 = 81
InK; = -55.76
Literature — Calculated = Residual Reference
Liquid phase
AH® = -~207.11 -200.42 —6.69 66LEB Gas phase
C = ¢ 318.07 AH® = -466.52
§° = 405.56 C = 572.35
AS°® = -1112.85 S° = 111537
AG® = 131.37 AS°® = ~—2447.70
InK; = ~53.00 AG® = 263.26
InK; = -106.20
Tri-n -butylamine Ci2HzN Liquid phase
(3 X C~(H);(C)) + (6 X C~(H)2(C)2) + 3 x C-(H)(C)(N)) + AH® = -585.01 —586.37 1.36 66LEB
(1 X N~(C)s) Cs = 77437
§° = 891.26
Literature — Calculated = Residual Reference AS° = ~2671.81
AG® = 210.23
InK; = —84.81
Gas phase
AH® = —-218.96
Cy = 297.67
Tri-n-nonylamine CHs7N
(3 X C—(H)3(C)) + (21 x C-(H)z(C)2) + (3 X C~(H)(C)(N)) +
Liquid phase (1XN-(C);), o = 81
AH® = ~-281.60 —-277.61 -3.99 66LEB
G = 409.33 Literature — Calculated = Residual Reference
§° = 502.70
AS® = —1424.64
AG® = 147.15 Gas phase
InK; = ~59.36 AHC = —528.41
G = 641.02
§° = 1232.85
AS°® = -2739.15
AG° = 288.27
InkK; = -116.29
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TABLE 26. Amines (50) — Continued

Tri-n-nonylamine (Continued)
(3% C~(H);(C))+ (21 X C~(H)2(C)2) + (3 C-(H)(CY(N)) +
(1xN-(C)), o = 81

CxHgN

Tribenzylamine C;HyN
(15 x Ca~(H)(Cg)z) + (3 x Ca—(C)(Ca)2) + (3 X C~(H)(Cp)(N)) +
(1xN~(C)s)

Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Liquid phase Gas phase
AH® = —661.62 —663.56 1.94 66LEB AH® = 322.15
C = 865.63
§° = 988.40
AS° = —2983.60 Liquid phase
AG® = 226.00 AH® = 213.61
InK; = -91.17 Cp = 455.98
, Solid phase
Tri-n -decylamine i CsxHaN AH® = 140.70 140.72 -0.02 S6TAV/LAM
(3% C~(H)3(0)) + (24 X C~(H)x(C):) + (3 X C-(H)C)(N)) +
(1XN—(C)), o = 81
Literature — Calculated = Residual Reference Cyclopropylamine C;H;N
(2% C~(H)(C)z) + (1 X C~H)(C)2(N)) + (1 x N~(H)(C)) +
(1 % Cyclopropane rsc)
Gas phase
AH° = -590.30 Literature — Calculated = Residual Reference
Cy = 709.69
§° = 1350.33
AS° = —3030.60 Gas phase
AG® = 313.27 AH® = 77.00 76.44 0.56 71GOO/MOO
InK; = -126.37 C = 76.02
Liquid phase Liquid phase
AdH® = —-738.02 —-740.75 2.73 66LEB AH® = 45.80 45.80 0.00 71GOO/MO0
G = 956.89 C = 123.18
§° = 1085.54
AS° = —3295.40
AGe = 241.77
InK; = -97.53 Cyclobutylamine CH,N
(3 X C—(H)2(C)2) + (1 x C-(H)(C)2(N)) + (1 X N=(H)(C)) +
(1 X Cyclobutane rsc)
Triphenylamine CisHsN Literature — Calculated = Residual Reference
(15 x Cg—(H)(Cg)2) + (3 X Ce~(N)) + (1 X N-(Cg)3)
Literature — Calculated = Residual Reference Gas phase
AH® = 41.20 51.55 -10.35 75GOO/MES
G = 92.30
Gas phase
AH® = 326.77 326.40 0.37 78STE
Liquid phase
AH® = 5.60 15.13 -9.53 75GOO/MES
Liquid phase G = 171.45
AdH° = 247.72 248.70 -0.98 78STE §° = 200.33
AS° = ~505.95
AG® = 165.98
Solid phase InK¢ = —66.95
AH® = 234.72 234.70 0.02 78STE
Cp = 301.70 301.95 -025 78STE
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Cyclopentylamine CsHy N 2-Methylaniline C.HgN
(4 X C~(H)2(C)2) + (1 X C-(H)(C)2(N)) + (1 X N~(H)»(C)) + (4 X Cg—(H)(Cg)2) + (1 X Cg—(C)(Cg)2) + (1 X Ce~(N)(Cs)2) +
(1 x Cyclopentane (sub) rsc) (1 X N-(H)2(Cp)) + (1 X C-(H)3(C)) + (1 X ortho corr)
Literature ~ Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH® = -54.90 —-60.42 5.52 75GOO/MES AH® = 56.40 55.83 0.57 9CHA/GAD
C = 106.66 Cy = 136.74
Liquid phase Liquid phase
A = -95.10 -93.65 —-145 75GOO/MES AH° = -6.30 -2.05 -4.25 90CHA/GAD
G = 181.21 189.23 -8.02 81FIN/MES Cp = 211,29 218.41 -7.12 1881REl
§° = 241.04 237.88 3.16 81FIN/MES S§° = 226.56
AS® = —-604.71 AS° = —496.94
AG® = 86.64 AG® = 146.11
InK; = —34.95 InK; = -58.94
Cyclohexylamine CeH1aN 3-Methylaniline C/HsN
(5 X C~(H)2(C)2) + (1 X C-H)(C)(N)) + (1 x N~(H)2(C)) + (4 X Ca—(H)(Ca)2) + (1 X C—(C)(Ca)2) + (1 X Ca~(N)(Ca)2) +
(1x Cyclohexane (sub) rsc) (1 X N—(H)2(Cg)) + (1 x C-(H)3(C)) + (1 X meta corr)
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH® = —-104.90 —100.99 -3.91 79STE AH® = 54.60 53.94 0.66 90CHA/GAD
Cy = 134.60 Cp = 131.05
Liquid phase Liquid phase
AH® = -14770 —-145.03 —-2.67 T9STE AH® = —-8.10 -531 -279 9OCHA/GAD
G = 216.76 C = 216.73 21491 1.82 34KOL/UDO
§° = 238.711 §° = 226.56
AS® = ~740.19 AS® = ~496.94
AGP = 75.66 AG® = 14285
InK; = -30.52 InK; = -57.63
Benzenamine; Aniline CeH:N 4-Methylaniline C/HoN
(5% Ca—(H)(Ca)2) + (1 X N~(H)2(Cs)) + (1 X Ca-(N)(Ca)z), & = 2 (4% Ca—(H)(Ca)) + (1 X Ca~(C)(Cr)2) + (1 X C~(H)(C)) +
(1x Cg~(N)(Cg)2) + (1 X N-(H)2(Cz))
Literature — Calenlated = Residnal Reference
Literature — Calculated = Residual Reference
Gas phase
AH® = 87.46 87.00 046 90CHA/GAD Gas phase
C = 108.41 108.47 -0.06 69STU/WES AHC = 55.30 54.57 0.73 9CHA/GAD
§° = 319.16 319.16 0.00 69STU/WES G = 130.34
AS° = —268.03
AGe = 166.91
InK; = —-67.33 Liquid phase
AH® = -5.31
C, = 214.91
Liquid phase s° ~ 22656
AH° = 31.63 31.30 0.33 90CHA/GAD AS° = —496.94
G = 191.92 191.01 091 90CHA/GAD AG® = 142.85
§° = 189.55 191.63 —2.08 “OCHA/GAD InK; = -57.63
AS° = —395.56
AG® = 149.24
InK; = -60.20
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TABLE 26. Amines (50) — Continued

N-Methylaniline
(5% Cg—(H)(Cg)2) + (1 X C(H)3(C)) + (1 X NH(H)(C)(Cp)) +
(1% Cs—(N)(Cg)z)

C,HN

N,N-Dimethylaniline (Continued)
(5 X Cg~(H)(Cg)2) + (1 X Ca~(N)(Cg)2) + (1 X N~(C)(Cs)) +
(2% C~(H)3(C)) + (2 x—CHj corr (quaternary))

CsHy N

Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Liquid phase
AH® = 84.49 AH® = 47.70 47.70 0.00 82FUR/SAK
G = 212.00 212.13 -0.13 34KOL/UDO
Liquid phase
AHC = 20.94
C = 230.10 230.10 0.00 36KUR/VOS N-Ethylaniline CsHy N
(5% Ca~(H)(Ca)2) + (1 X Ca~(N)(Ca)2) + (1 X N(H)(C)(Ci)) +
(1 xC-(H)(C)(N)) + (1 x C-(H)3(C))
Benzylamine C;HgN Literature — Calculated = Residual Reference
(1 X N~(H)2(C)) + (5 X Ca~(H)(Cs)2) + (1 X Cg~(C)(Cr)2) +
(1 X C~(H)(Cp)(N))
Gas phase
Literature ~ Calculated = Residual Reference AHC = 56.32 56.19 0.13 52VRI/HIL
Gas phase Liquid phase
AH® = 87.80 87.80 0.00 TICAR/LAY AH® = 4.02 -9.86 13.88 52VRI/HIL
G = 260.52
Liquid phase
AH° = 34.20 34,20 0.00 7ICAR/LAY
C = 207.19 205.88 1.31 75SNIC/WAD N-Phenylaniline CpH; N
' (10X Co~(H)(Cs)2) +(2 % Cg—(N)(Ca)2) + (1 X N~(H)(Cg)z)
: Literature — Calculated = Residual Reference
2-Phenylethylamine CsHyN
(1 X N~(H)z(C)) + (1 X C~(H)2(C)(N)) + (1 X C-(H)2(C)(Cp)) +
(1 %X Cg—~(C)(Cg)2) + (5 X Ca~(H)(Cg)2) Gas phase
AH® = 219.30 219.05 0.25 S53AIH
Literature — Calculated = Residual Reference
Liquid phase
Gas phase AH® = 135.10
AH® = 62.30
G = 150.44
Solid phase
AH® = 130.00 130.20 -0.20 SSMED
Liquid phase G = 223.30
AfH® = 4.68
C = 239.24 239.41 -0.17 75NIC/WAD
§° = 276.34
AS® = —583.47 N-Methyl-N-phenylaniline CusHuN
AG® = 178.64 (10X Cg~(H)(Cs)2) + (2% Cg~(N)(Cg)2) + (1 x C-(H)3(C)) +
InK; = —72.06 {1 xN-(C)(Cs)2)
Literature — Calculated = Residual Reference
N,N-Dimethylaniline CsH N
(5 X Cag~(H)(Cg)2) + (1 x Cag—~(N)(Cg)2) + (1 X N-(C)»(Cs)) + Gas phase
(2x C-(H)3(C)) + (2 x —CH; corr (quaternary)) AH® = 213.68
Literature — Calculated = Residual Reference
Liquid phase
AH® = 120.50 134.37 -13.87 S6TAV/LAM
Gas phase G = 301.25 301.27 -0.02
AH® = 100.50 100.51 -0.01 82FUR/SAK
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TABLE 26. Amines (50) — Continued TABLE 26. Amines (50) — Continued
1,2-Benzenediamine CeHgN: 1,4-Benzenediamine CsH;N;
(4% Cg—~(H)(Cg)2) +(2 % Ce~(N)(Cs)2) + (2 X N~(H)»(Cp)) + (4 X Co~(H)(Ce)2) + (2% Ca~(N)(Cs)2)} + (2 x N~(H)ACg))
(1x NH-NH; ortho corr)
Literaturc — Calculatcd — Residual Rceference
Literature — Calculated = Residual Reference
Gas phase
Gas phase AHC = 91.14
AH® = 91.14 G = 135.28
G = 135.28
Liquid phase
Liquid phase AH® = 13.64
AH® = 13.64 C = 245.94
G = 245.94 §° = 210.04
S° = 210.04 AS° = —538.18
AS® = —-538.18 AG® = 174.10
AG® = 174.10 InK; = -70.23
InK; = -70.23
Solid phase
Solid phase AH® = 6.40 2.42 3.98 73KUN/KAR
Ad° = -0.30 -0.58 0.28 73KUN/KAR Cy = 158.52
C = 158.52 §° = 155.86
§° = 155.86 AS° = —-592.36
AS® = -592.36 AG® = 179.03
AG® = 176.03 InK¢ -72.22
InK¢ —71.01
4-Aminobiphenyl CHy N
1,3-Benzenediamine CeHgN,; - (1 X N=(H)2(Cpg)) + (1 X Cg—(N)}Cg)2) + (I X Cp—(H)(Cs)2)
(4 X Cg~(H)(Cg)2) + (2 X Ce—(N)(Cg)2) + (2 X N-(H)2(Cp)) + +(2x Cg—~(Cg)3)
(1 x NH,~NH; meta corr)
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
. Gas phase
Gas phase AH° = 185.56
AH® = 91.14 ¢ = 189.15
G = 135.28
Liquid phase .
Liquid phase AH® = 98.36
AH° = 13.64 C = 315.87
Cy = 245.94
§° = 210.04
AS° = —538.18 Solid phase
AG® = 174.10 AH® = 81.00 80.98 0.02 35BRU
InK; = -70.23 Cy = 216.73
§° = 225.18
) AS® = -657.59
Solid phase AG®° = 271.04
AH® = -7.80 -~7.58 -0.22 73KUN/KAR InK; -111.76
C = 159.60 158.52 1.08 84RAB/KAR
§° = 155.86
AS® = -592.36
AG® = 169.03
InK;¢ —68.19
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TABLE 27. Imines (2)

TABLE 28. Nitriles (27)

N-(2-Methylpropylidene)butylamine; Ethanenitrile; Acetonitrile C,H;N
N-Butylisobutyleneimine CsHy;7N (1x C<(H);(CN), Acetonitrile), o = 3
(3% C~(H)5(C)) + (2 x C{H)z(C)2) + (1 x C-(H)(CY(N)) +
(AXN~(C))+ (1 X C4~(H)(C)) + (1 x C-(H)(C)x(Ca)) + Literature — Calculated = Residual Reference
(2X—CH; corr (tertiary))
Literature ~ Calculated = Residual Reference Gas phase
AH® = 74.04 74.04 0.00 83AN/MAN
C = 5222 52.22 0.00 69STU/WES
Gas phase §° = 24347 243.47 0.00 69STU/WES
AH® = —84.71 AS°® = —59.62
AG® = 91.82
InK; = -37.04
Liquid Phase
Ad° = —132.80 -129.74 -3.06 62BED/EDM
Liquid phase
AH° = 40.56 40.56 0.00 83AN/MAN
Cy = 91.46 91.46 0.00 65PUT/MCE
N-(Phenylmethylene)benzenimine; §° = 149.62 149.62 0.00 65PUT/MCE
Benzylideneaniline CpHiN AS® = —153.47
(10 %X Cg—~(H)(Cg)2) + (1 X Cg—(N)) + (1 X Cag—~(C4)(Cz)2) + AG® = 86.32
(1X Cq~(H)(Cp)) + (1 X N«Cg)) InK; = —-34.82
Literature — Calculated = Residual Reference
Propanenitrile; Propionitrile C3H;N
Gas phase (I1xC-(H)3(C))+ (1 x C<(H)2(C)(CN)), o = 3
Ad° = 253.60 258.25 —4.65 48COA/SUT
C = 194.90 Literature — Calculated = Residual Reference
Liquid Phase Gas phase
AH® = 178.90 AH® = 51.50 52.26 -0.76 70HOW/WAD
C = 302.68 C = 73.05 73.59 -0.54 69STU/WES
$° = 304.93 §° = 286.60 285.44 1.16 69STU/WES
AS° = —583.58 AS° = —153.96
AG® = 352.89 AG® = 98.16
InK; = —-142.36 InK; = —39.60
Solid phase Liquid phase
AH® = 167.80 169.85 -2.05 48COA/SUT AH°® = 15.50 18.46 -2.96 TIHAL/BAL
Cs = 119.50 119.49 0.01 62WEB/KIL
S§° = 189.33 189.32 0.01 62WEB/KIL
AS® = —250.08
AG® = 93.02
Inky ~ —-37.52
Butancnitrile; Butyronitrile CJdN

(1 CHH)3(C)) + (1 X C(H)2(C)z) + (1 x C(H)(C)(CN)), 0 = 3

Literature — Calculated = Residual Reference
Gas phase
AH® = 33.60 31.63 197 . 70HOW/WAD
Cp = 97.03 96.48 0.55 69STU/WES
S° = 32543 324.60 0.83 69STU/WES
AS° = -251.11
AG® = 106.50
InKy = —42.96
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TABLE 28. Nitriles (27) — Continued TaBLE 28. Nitriles (27) — Continued
Butanenitrile; Butyronitrile (Continued) CH;N Octanenitrile; Capryonitrile CgH,sN
(1x C-(H)s3(C)) + (1 X C-(H)2(C)2) + (1 X C{H)(C)(CN)), o = 3 (1x CH)3(C)) + (5 x C-(H)2(C)2) + (1 X C~(H)(C)Y(CN)), 0 = 3
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Liquid phase
AH° = ~5.82 -7.27 145 59EVA/SKI Gas phase
C = 149.91 AH® = -50.60 -50.89 0.29 77STR/SUN
§° = 221.70 Cp = 188.04
AS° = —354.01 S° = 481.24
AG® = 98.28 AS° = -639.72
InK; = -39.64 AG® = 139.84
InK; = —56.41
Pentanenitrile; Valeronitrile CsHoN Liquid phase
(1% C~(H)3(C)) + (2 X C~(H)2(C)2) + (1 X C~(H)(C)(CN)), & = 3 AH° = —107.40  ~110.19 2.79 77STR/SUN
C = 271.59
Literature — Caiculated = Residual Reference §° = 351.22
AS° = ~769.73
AG® = 119.31
Gas phase InK; = -48.13
AH® = 10.50 11.00 -0.50 70HOW/WAD
C = 119.37
§° = 363.76
AS® = —348.26 Decanenitrile; Caprinitrile CieH; N
AG® = 114.83 (1xC~(H):(C)) +(7x C-(H)2(C)2) + (1 X C-(H)(C)(CN)), & = 3
InK; = —46.32
Literature — Calculated = Residual Reference
Liquid phase
AH® = -33.10 —33.00 -0.10 69KON/PRO Gas phase
C = 180.33 AH® = -91.60 -92.15 0.55 77STR/SUN
S° = 254.08 C = 233.82
AS® = —457.94 §° = 559.56
AG® = 103.53 AS® = ~834.02
InK; = -41.77 AG® = 156.51
InK; = -63.14
Heptanenitrile; Enanthonitrile CH;sN Liquid phase
(1 x C~(H)3(C)) + (4 X C—(H)2(C)2) + (1 X C~(H)x(C)(CN)), ¢ = 3 AH° = -15840  —161.65 325 77STR/SUN
Cy = 33243
Literature — Calculated = Residual Reference S° = 415.98
AS° = -977.59
AG® = 129.82
Gas phase InK; = -52.37
AdH® = -31.00 -30.26 -0.74 73LEB/KAT I
c = 165.15
§° = 442.08
AS°® = —542.57 Undecanenitrile; Undecylnitrile CuHuN
AG° = 131.51 (1 X C=(H)+(C)) + (8 X C~(H)2(C)a) + (1 X C~(H)o(CHCN)), & = 3
InK; = -53.05
Literature — Calculated = Residual Reference
Liquid phase
AH® = -82.89 —84.46 1.57 T3LEB/KAT Gas phase
G = 241.17 AH° = —-11340 -112.78 -0.62 77STR/SUN
§° = 318.84 Cp = 256.71
AS°® = —665.80 $° = 598,72
AG® = 114.05 AS® = -931.17
InK; = —46.01 AG® = 164.85
InK; = —66.350
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TABLE 28. Nitriles (27) — Continued

Undecanenitrile; Undecylnitrile (Continued) CH;N trans-2-Butenenitrile CHN
(1 C-(H)5(C)) + (8% C~(H)z(C)2) + 1 X C-(HR(C)(CN)), o = 3 (1xCH)(C)) + (1 x Co~H)(C)) + (1 X C~(H)(CN))
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Liquid phase
AH° = |, —184.50 —187.38 2.88 77STR/SUN Gas phase
C = 362.85 AH® = 140.71 140.71 0.00 73KON
S = 448.36 Cy = 86.85
AS° = —1081.53
AG° = 135.08
InK; = -54.49 Liquid phase
AH® = 100.71 100.72 -0.01 69KON/PRO
= 141.50
S° = 204 .60
Tetradecanenitrile; Myristonitrile CiHyN AS® = —240.54
(1x C~(H)1(C)) + (11 x C~(H)2(C)2) + (1 X C-(H)(C)Y(CN)), ¢ = 3 AG® = 172.44
InK; = —69.56
Literature — Calcenlated = Residnal Reference S - .
Gas phase cis-2-Butenenitrile CH:N
AH® = -174.80 —174.67 -0.13 77STR/SUN (1 X C-(H)3(C)) + (1 X Ce~(H)(C)) + (1 X Ca~(H)(CN)) +
G = 325.38 (1 X cis (unsat) corr)
§° = 716.20
AS® = —1222.62 Literature — Calculated = Residual Reference
AG® = 189.86
InK; = -76.59
Gas phase
AH® = 134.10 145.56 -11.46 73KON
Liquid phase cp = 78.82
AH° = -260.10 —264.57 447 TISTR/SUN
Cp = 454.11
§° = 545.50 Liquid phase
AS° = —1393.32 AHC = 95.10 105.99 -10.89 69KON/PRO
AG® = 150.85 Cp = 141.50
InK; = - —60.85 §° = 204.60
AS° = —240.54
AG° = 177.711
InkK; = —71.69
Propenenitrile; Acrylonitrile C3;H;N
(1% Ca(H)z) +(1X C~(H)(CN)), & = 1
Literature — Calculated = Residual Reference 2-Methylpropanenitrile; Isobutryonitrile C,H;N
(2x C-(H)3(C)) + (1 x C-(H)(CCN)) +
(2x~-CHj corr (tertiary))
Gas phase
AH® = 183.68 172.97 10.71 72FIN/MES Literature — Calculated = Residual Reference
C) = 64.18 63.76 0.42 72FIN/MES
S° = 27531 273.93 1.38 72FIN/MES
A5 = -34.50 Gas phiase
AG® = 183.37 AH® = 2330 24.46 -1.16 T70HOW/WAD
InK; = -73.97 G = 96.40
Liquid phase Liquid phase
AH® = 150.21 139.03 11.18 T2FIN/MES AH® = -13.80 —18.08 4.28 71HAL/BAL
G = 108.80 108.79 0.01 72FIN/MES Cy = 156.06 156.05 0.01 71HAL/BAL
$° = 178.91 178.91 0.00 72FIN/MES
AfS® = —129.92
AG® = 177.76
InK; = -7
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TaBLE 28. Nitriles (27) — Continued TABLE 28. Nitriles (27) — Continued
trans -2-Pentenenitrile CsH;N Cyclopropanenitrile C4H;sN
(1% C~(H)3(C)) + (1 X C-(H)2(C)H(Ca)) + (1 X CH)(CT)) + (2x C-(H)2(C)2) + (1 X C-(H)(C)2(CN)) +
(1xCe—~(H)(CN)) (1 X cyclopropanenitrile rsc)
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH® = 119.79 119.83 —-0.04 73KON AH® = 182.80 182.80 0.00 82FUC/HAL
C, = 107.48
Liquid phase
Liquid phase AH® = 140.80 140.80 0.00 7TIHAL/BAL
AHC = 74.89 74.99 -0.10 69KON/PRO C = 115.40 115.40 0.00 71HAL/BAL
C = 170.79
S° = 236.27
AS° = —345.18
AG® = 177.90 Cyclobutanenitrile CsH,N
InK, = -7.77 (3xX C~(H)2(C)2) + (1 x C-(H)(C)(CN)) +
(1 % cyclobutanenitrile rsc)
. Literature — Calculated = Residual Reference
trans -3-Pentenenitrile CsH.N
(1 % C—~(H)5(C)) + (2 X C—H)(C)) + (1 X C—(H)(Ca)(CN))
Gas phase
Literature — Calculated = Residual Reference AH® = 143.00 143.00 0.00 71HAL/BAL
Gas phase Liquid phase
AH° = 125.69 125.69 0.00 73KON AH® = 103.00 103.00 0.00 7T1HAL/BAL
C = 146.00 146.00 0.00 71HAL/BAL
Liquid phase
AH® = 80.88 80.89 -0.01 69KON/PRO
Cyclopentanenitrile CsHsN
(43 C-(H)z(C)z) + (1 x C~(H)(C)z(CN)) +
(1 X cyclopentanenitrile rsc)
2,2-Dimethylpropanenitrile CsHyN
(3% C~(H)3(C)) + (1 x CHC)3(CN)) + Literature — Calculated = Residual Reference
(3 X-CH; corr (quaternary)) .
Literature — Calculated = Residual Reference Gas phase
AH® = 41.80 41.80 0.00 71HAL/BAL
Gas phase
AH® = —-2.50 —2.50 0.00 70HOW/WAD Liquid phase
AH® = 0.70 0.70 0.00 71IHAL/BAL
Cp = 167.50 167.50 0.00 71HAL/BAL
Liquid phase
Ad° = -39.80 —39.80 0.00 T1HAL/BAL
G = 179.37 179.35 0.02 67WES/RIB
S° = 232.00 231.99 0.01 6TWES/RIR Cyclohexanenitrile C/H,,N
AS°® = -480.03 (5 X C—(H)2(C)2) + (1 x C-(H)(C)2(CN)) +
AG® = 103.32 (1 X cyclohexanenitrile rsc)
InK; = —41.68 .
o R - Literature — Calculated = Residual Reference
Gas phase
AH® = 4.80 4.80 0.00 71HAL/BAL
Liquid phase
AH® = —47.20 —47.20 0.00 71HAL/BAL
Cp = 177.90 177.90 0.00 7T1HAL/BAL
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TaBLE 27. Nitriles (27) — Continued

Benzonitrile C;HsN 1,5-Pentanedinitrile; Glutaronitrile CsHgN;
(5% Ca~(H)(Cs)2) + (1 X Cg~(CN)(Cs)2), 0 = 2 (1 X C-(H)z(C)2) + (2 X C-(H)(C)CN))
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH® = 218.82 220.05 -1.23 S9EVA/SKI AH® = 168.41
Cr = 109.08 109.14 -0.06 69STU/WES C = 118.61
S° = 321.04 321.04 0.00 69STU/WES
AS° = -14132
AG° = 262.18 Liquid phase
InK; = —105.76 AH® = 106.41
C = 186.26 196.44 —-10.18 65CLE/WUL
§° = 239.45 244.42 -4.97 65CLE/WUL
Liquid phase AS® = -367.49
AHS = 163.18 163.18 0.00 S9EVA/SKI AG® = 215.98
C = 165.20 165.20 0.00 84LEB/BYK InK; = -87.12
§° = 209.10 209.10 0.00 84LEB/BYK
AS® = —253.26
AGT = 238.69 Solid phase
InK; = -96.29 AH® = 102.90 110.29 ~139 1889BER/PE
Cp = 167.52
$° = 21531
AS° = -396.60
2-Butyne-1,4-dinitrile CN; AG® = 228.54
(2xC~CN)) InK¢ = -92.19
Literature — Calculated = Residual Reference
2,2-Dimethylpropane-1,3-dinitrile CsHgN;
Gas phase (2x C~(H)3(C)) + (1 x CHC)2(CN),) +
AH° = 529.28 529.20 0.08 57SAG (2x~-CHj3 corr (quaternary))
Literature-Calculated = Residual ~ Reference
Liquid phase
AH® = 500.41 500.40 0.01 63ARM/MAR
Solid phase
G = 179.49 179.50 -0.01 67RIB/WES
$° = 187.95 187.95 0.00 67RIB/WES
1,4-Butanedinitrile; Succinonitrile CHLN; AS° = —-423.96
(2% C-(H)(C)(CN))
Literature — Calculated = Residual Reference
1,6-Hexanedinitrile; Adiponitrile CeHgN;
(2% C-(H)2(C)2) + (2% C-(H)C)(CN))
Gas phase
AH® = 209.70 189.04 20.66 71RAP/WES Literature — Calculated = Residual Reference
G = 95.72
Gas phase
Liquid phase AH® = 149.50 147.78 1.72 73LEB/KAT
AH® = 132.14 Cy = 141.50
Cp = 166.02
§° = 212.04
AsS® = ~263.56 Liquid phase
AG® = 210.72 AH® = 85.10 80.68 442 73LEB/KAT
InK; = - 85.00 C = 226.86
S§° = 276.80
Solid phase AAge - gigi
AH® = 139.70 139.70 0.00 71RAP/WES Ink, = —89.24
Cp = 145.60 145.60 0.00 63WUL/WES
§° = 191.59 192.30 -0.71 63WUL/WES
AS® = —283.30
AG® = 224.17
IIIK[ = -90.43
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TABLE 28. Nitriles (27) — Continued

TABLE 29. Hydrazines (6)

1,4-Benzodinitrile; 1,4-Dicyanobenzene CsH N, Hydrazine NH,
(4 Cg~(H)(Cs)2) + (2 X Cs(CN)(Cp)2) (2xN-(H)(N)), ¢ = 2
Literature — Calculated = Residual Reference Literature — Calculated=Residual =~ Reference
Gas phase Gas phase
AH® = 358.30 357.24 1.06 92ACR/TUC AH® = 95.19 95.40 -0.21 49SCO/OLI
= 136.62 Cy = 5271 5272 -0.01 49SCO/OLI
§° = 238.36 238.60 -024 49SCO/OLI
AS° = —214.05
Liguid phase AG® = 159.22
AHC = 277.40 InK; = —64.23
c = 194.32
S° = 244.98
AS° = —253.58 Liquid phase
AG® = 353.01 AH° = 50.42 50.60 -0.18 39HUG/COR
InkK; = -142.40 = 98.83 98.82 0.01 49SCO/OLI
§° = 121.21 121.16 0.05 49SCO/OLI
AS° = -331.48
Solid phase AG® = 149.43
A = 268.50 268.52 —-0.02 92ACR/TUC InK; = —60.28
§° = 191.90
AS® = -306.66
AG® = 359.95
InK; = —145.20 Methylhydrazine CHN;
(1 x C~(H)3(N)) + (1 x N-(H)(C)(N)) + (1 X N~(H)z(N))
Literature — Calculated = Residual Reference
Gas phase
AH° = 94.60 94.60 0.00 S1AST/FIN
Liquid phase
AH° = 54.20 52.69 1.51 51AST/ROC
Cp = 134.93 134.93 0.00 S1AST/FIN
§° = 165.94 165.93 0.01 S1AST/FIN
AS°® = —423.02
AG® = 178.81
InK; = -72.13
1,1-Dimethylhydrazine C;HgN;

(2% C-(H)3(N)) + (1 X NHC)2(N)) + (1 X N-(H)2(N))

Literature — Calculated = Residual Reference
Gas phase
AH® = 83.89 83.89 0.00 53AST/WOO
Liquid phase
AH® = 49.30 49.08 0.22 60DON/SHO
C) = 164.05 164.04 0.01 53AST/WOO
S° = 200.25 200.24 0.01 53AST/WOO
AS°® = ~525.02
AG® = 205.62
InK; = —82.94
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TABLE 29. Hydrazines (6) — Continued

E. S. DOMALSKI! AND E. D. HEARING

TasLE 30. Diazenes (14)

1,2-Dimethylhydrazine C;HsN, Dimethyldiazene; Azomethane C;H¢N;
(2% C-(H)5(N)) + (2 x N-(H)(C)(N)) ' (2x C-(H)3(Na)) + (2% Na(C))
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase, Gas phase
AH® = 92.01 93.80 -1.79 S1AST/JAN AH° = 134.47 134.48 -0.01 76ROS
Liquid phase
AH® = 52.70 54.78 —-2.08 52AST/ROC Methylethyldiazene; Methyl azoethane C3HsN:
C = 171.04 ‘ (1 X C-(H)5(C)) + (1 X C-(H)2(C)(Na)) + (2 X NA—(C)) +
s° = 210.70 (1xC~(H)s(NA))
A = ~514.56
AG® = 208.20 Literature — Calculated = Residual Reference
InK; = -83.99
Gas phase
AHC = 113.85 113.78 0.07 T6ROS
Phenylhydrazine CsHsN:2
(5 % Cg=(H)(Ca)2} + (1 X Ca~(N)(Cg)z2) + (1 x N-(H)(Ca)(N)) +
(1xN-(H)2(N))
Diethyldiazene; Azoethane CqH 0Nz
Literature — Calculated = Residual Reference (2% C~(H)3(C)) + (2X C(H)2(C)(Na)) + (2 X Na=C))
Literature — Calculated = Residual Reference
Gas phase
AH® = 202.90 202.95 —0.05 T2LEB/KAT
Gas phase
AH° = 93.26 93.08 0.18 76ROS
Liquid phase
AH° = 141.00 141.00 0.00 72LEB/KAT
Di-n -propyldiazene; Azopropane CHN;
Solid phase (2% C-(H)3(C)) + (2 x C=(H)2(C)2) + (2 x C-(H)2(C)(Na)) +
AH® = 124.60 128.27 -3.67 11LOU/DUP (2XNA=(C))
Literature — Calculated = Residual Reference
1,2-Diphenylhydrazine; Hydrazobenzene CiHiz2N,
(10 X Cs~(H)(Car)2) + (2 X Ca~(N)(Cg)2) + (2 X N-(H)(Cs)(N)) Gas phase
AH® = 51.34 51.82 ~0.48 76ENG/MEL
Literature — Calculated = Residual Reference
Liquid phase
Gas phase AH® = 11.50 11.62 -0.12 76ENG/MEL
AH® = 310.50
Liquid phase Methyl-n -butyldiazene CsHiN2
AH® = 231.40 (1x C-(H)3(C)) + (2 X C—(H)2(C)2) + (1 x C-(H)2(C)(Na)) +
(2XNa~(C)) + (1 X C-(H)5(Na))
Solid phase Literature — Calculated = Residual Reference
AH® = 221.30 218.60 2.70 51COL/GIL
Gas phase
AH® = 78.90 7252 6.38 78ENG/MON
Liquid phase
AH® = 42.50 37.32 5.18 78ENG/MON
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TaBLE 30. Diazenes (14) — Continued TaBLE 30. Diazenes (14) — Continued
Diisopropyldiazene; Azoisopropane CeH N2 Di-(1,1,3,3-tetramethylbutyl)diazene C1eHa N,
(4% C=(H)3(C)) + (4 x~CHj corr (tertiary)) + (10 x C-(H)3(C)) + (2X Na~(C)) + (2 X C-(H)z(C)2) + 2 X CHC)a) +
(2% C-(H)(C)2(Na)) + (2X Na—(C)) (10 x~CH3 corr (quat/quat)) + (2 X C—(C)3(Na))
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
A = 35.60 35.60 0.00 76ENG/MEL AH® = -196.80 ~189.86 -6.94 T6ENG/MEL
Liquid phase Liquid phase
AH° = —0.30 ~0.30 0.00 76ENG/MEL AH® =  —263.30 —257.28 —6.02 T6ENG/MEL
Di-n -butyldiazene; Azobutane CsHisN; 1,1,3,3-Tetramethylcyclotrimethylenediazene; 3,3,5,5-
(2% C~(H)3(C)) + (4 X C(H)2(C)2) + (2 X C-(H)(C)(Na)) + Tetramethyl-1-pyrazoline C7HuN:

(2xNa~Q))

(X C=(H)5(C)) + (1% C=(H)(C)2) + (2 X Na=(C)) + (2 X C(C)s(NW))

Literature — Calculated = Residual Reference +
(4% -CHj; corr (quat /quat)) +
(1 x Cyclotrimethylenediazene rsc)
Gas phase
AH° = 9.20 10.56 -1.36 78ENG/MON Literature — Calculated = Residual Reference
Liquid phase : Gas phase
AH® = —40.10 -39.84 -0.26 78ENG/MON AH® = 39.30 39.30 0.00 T6ENG/MEL
Solid phase
Di-tert-butyldiazene; Azo-tert-butane CsHisN: '~ AH® = -22.30 -22.30 0.00 7T6ENG/MEL
(6xX CHH)(C)) + (2X CHAC)s(Na)) + :
(6 X—-CHj corr (quaternary)) + (2 X Na~C))
Literature — Calculated = Residual Reference 1,1,4,4-Tetramethylcyclotetramethylenediazene; 3,4,5,6-
Tetrahydro-3,3,6,6-tetramethyl-pyridazine CsHgN,
(4 x C~(H)3(C)) + (4 X —CH; corr (quat/quat )) + (2x C—(H)2(C)2) +
Gas phase (2XNA-(C))+ (2% C~C)x(N.)) +
Ad® = ~35.61 —38.92 3.31 76ENG/MEL (1x Cyclotetramethylenediazene rsc)
Literature — Calculated = Residual Reference
Liquid phase
AH° = -74.70 -71.30 -3.40 76ENG/MEL
Gas phase
AH°® = 42.00 42.00 0.00 76ENG/MEL
tert-Butyl-(1,1,3,3-tetramethylbutyl)diazene C12H26N2
(8 X C(H)3(C)) + (2% Na=(C)) + (1 X C-(H)2(C)2) + (1 X C~(C)s) + Liquid phase
(3 x~CH; corr (quaternary)) + (2 x C—{C)s(Na)) + AH® = ~8.10 —8.10 0.00 76ENG/MEL
(5X—CH; corr (quat/quat)) JE U
Literature — Calculated = Residual Reference
trans-Azobenzene CiaH 0N,
(10% Co~(H)(Ci)2) + (2 X Co(Na)(Co)s) + (23 Na~(Cs))
Gas phase
AH° =  -119.30 -114.39 —-491 T6ENG/MEL Literature — Calculated = Residual Reference
Liquid phase Gas phase
AH® = —172.90 -164.29 -8.61 76ENG/MEL AH° = 402.20 402.20 0.00 92DIA/MIN
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TABLE 30. Diazenes (14) — Continued

E. S. DOMALSKI AND E. D. HEARING

TaBLE 31. Azides (6)

trans-Azobenzene (Continued) C:H N2 2-Azidoethanol C:HsN,O
{10 x Ca—~(H)(Ca)2) + (2 X Ca~(NA)(Cs)2) + (2 X Na~(Cg)) (1 x C-(H)2(C)(N3)) + (1 x C-(H)2(0)(C)) + (1 X O~(H)C))
Literature — Calculated = Residual Reference Literature-Calculated = Residual Reference
Liquid phase Liquid phase
AH® = 33145 331.46 -0.01 77SCH/PET AH® = 94.40 94.40 0.00 53FAG/KLE
Solid phase
AH° = 308.60 308.60 0.00 92DIA/MIN Azidocyclopentane CsHoN3
(4 X C-(H)2A(C)2) + (1 x C~(H)(C)x(N3)) +
(1 x azidocyclopentane rsc)
cis-Azobenzene C,:H 0N, Literature — Calculated = Residual Reference
(10x Cg~(H)(Cg)2) + (2 X Cs~(Na)(Ca)z) + (2 X Na~(Cg)) +
(1 X cis-azobenzene corr)
Gas phase
Literaturc — Calculated = Residual Reference AN - 220.90 220.90 0.00 54FAG/MYE
Gas phase Liquid phase
AH® = 450.60 450.60 0.00 92DIA/MIN AH® = 179.10 179.10 0.00 S4FAG/MYE
Solid phase
Adl® — 357.70 357.70 0.00 92DIA/MIN Azidocyclohexane CeH N3
(5 X C~(H)(C)2) + (1 X C-(H)(C)2(N3)) +
(1 x azidocyclohexane rsc)
Litcraturc — Calculated = Residual Reference
Gas phase
AH® = 154.40 154.40 0.00 S4FAG/MYE
Liquid phase
AdH® = 108.40 108.40 0.00 54FAG/MYE
Azidobenzene; Phenylazide CeHsN3
(5% Cpg~(H)(Cs)2) + (1 X Cg—(N3))
Literature — Calculated = Residual Reference
Gas phase
AH° = 389.10 389.05 0.05 74PEP/ERL
Liquid phase
AH° = 344.30 344.30 0.00 29ROT/MUL
Benzylazide CH;N,
(X Ca~(H)(Ca)2) + (1 C~(H)(Ca)(N5))
Literature — Calculated = Residual Reference
Gas phase
AH° = 416.10 416.05 0.05 74PEP/ERL
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TABLE 31. Azides (6) — Continued TaBLE 32. Cyclic CHN (32)
Benzylazide (Continued) C/H;N; Aziridine; Ethyleneimine C,H,N
(5% Ca(H)(Ca)2) + (1 X C-(H)(Ca)(Ns)) (2% C~(H)(C)(N)) + (1 X N~H)(C)2) +
(1% ethylencimine rsc), o = 2
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Liquid phase
AH° = 368.20 368.20 0.00 74PEP/ERL Gas phase
AH® = 126.48 126.48 0.00 56BUR/GOO
G = 52.51 52.51 0.00 69STU/WES
. §° = 250.62 250.62 0.00 69STU/WES
Triphenylazidomethane; Triphenylmethylazide CoHsN3 AS°® = —183.04
(15 X Cg~(H)(Cg)2) + (3 X Ce~(C)(Cg)2) + (1 X C~(Cs)3(N3)) AG® = 181.05
InK; = -73.04
Literature — Calculated = Residual Reference
Liquid phase
Gas phase AfH° = 91.88 91.88 0.00 52NEL/JJES
AH® = 606.70 606.67 0.03 74PEP/ERL
Solid phase Pyrrolidine C.H,N
AHC° = 486.20 486.15 0.05 74PEP/ERL (2% C=(H)2(C)2) + (2 x C-(H)(C)(N)) + (1 X N~(H)(C)2) +
(1 X pyrrolidine 1sc), o = 2
Literature — Calculated = Residual Reference
Gas phase
AH® = -3.60 —-3.60 0.00 S59MCC/DOU
C = 81.13 81.13 0.00 59MCC/DOU
§° = 309.49 309.49 0.00 S9MCC/DOU
AS°® = —396.37
AG° = 115.90
InK; = -46.75
Liquid phase
AH® = —41.20 -41.20 0.00 59MCC/DOU
Cy = 156.57 156.57 0.00 59MCC/DOU
S§° = 204.01 204.01 0.00 S9MCC/DOU
AS° = -502.27
AG® = 108.55
InkK; = —-43.79
Pyridine CsHgN
(5 X Ce~(H)(Cp)z) + (1 X Nr~(Cp)), o = 2
Literature — Calculated = Residual Reference
Gas phase
AHC = 140.20 138.05 2.15 57MCC/DOU
Cp = 78.12 7R.12 0.00 SIMCC/DOU
§° = 282.80 282.80 0.00 STMCC/DOU
AS° = —168.08 :
AG° = 188.16
InK; = -75.90
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TasBLE 32. Cyclic CHN (32) — Continued

E. S. DOMALSKI AND E. D. HEARING

TABLE 32. Cyclic CHN (32) — Continued

Pyridine (Continued) CsHsN 2,5-Dimethylpyrrole C¢HsN
(5 X Ce~(H)(Cp)2) + (1 XN~(Ce)), 0 = 2 (2% Ce~(H)(Ca)a) + (2% Cs~(C)(Cp)2) + (2 X C(H)3(C)) +
(1 xN—(H)(Cg)2) + (1 x pyrrole rsc)
Litcraturc — Calculatcd = Residual Recfcerence
Literature — Calculated = Residual Reference
Liquid phase
AH° = 100.20 95.30 4.90 61HUB/FRO Gas phase
G = 132.72 133.15 -0.43 5TMCC/DOU AH® = 39.80 43.45 —-3.65 72GO0
S° = 177.90 180.75 —2.85 5TMCC/DOU
AS° = —270.13
AG® = 175.84 Liquid phase
InK; = -70.93 AH® = -16.70 -10.11 -6.59 72GO0O
1,3,5-Triazine C:H3N; 2,2’ 5,5'-Tetramethyl-N,N-dipyrryl Ciz:Hi N,
(3% Ca~(H)(N1)2) + 3 X N~(Ca)) (4x Cy~(H)(Ca)2) + (4 X Co~(C)(Cr)2) + (4% C—(H)s(C)) +
(2 X N-(Cg)2(N)) + (2 x pyrrole rsc)
Literature — Calculated = Residual Reference
Literature-Calculated = Residual Reference
Gas phase
AH® = 22590 225.90 0.00 82BYS Solid phase
AH® = 13230 133.78 -1.48 66COL/SKI
Solid phase
AH® = 171.75 171.75 0.00 82BYS
Piperidine CsHyN
(3x C-(H)2(C)2) + (2x C-(H)2(C)(N}) + (1 X N-(H)(C)2) +
(1 x piperidine rsc)
Pyrrole CHN
(4 x Cs—(H)(Cs)2) + (1 x N=(H)(Cs)2) + (1 X pyrrole rsc) Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
AH® = —47.20 —47.80 0.60 63BED/BEE
Gas phase
AH° = 108.31 108.31 0.00 67SCO/BER
Liquid phase
AH® = —86.40 —88.38 1.98 72GOO
Liquid phase Cy = 179.86 181.68 -1.82 88MES/TOD
AH® = 63.11 63.11 0.00 67SCO/BER §° = 209.97 209.97 0.00 88MES/TOD
AS® = - 632.62
AG®° = 100.24
InK; = —40.43
N-Methylpyrrole CsH;N
(4 Ca—(H)(Ca)2) + (1 XN~(C)(Ca)z) + (1 X C~(H):(N)) +
(1 x pyrrole rsc)
Pyridazine CHN;
Literature — Calculated = Residual Reference {4 X Ca~(H}(Cag)2) + (2 X Ni~(Cg)) + (1 X Ni-N; (ortho corr))
Literature — Calculated = Residual Reference
Gas phase
AH® = 103.14 102.94 0.20 72GOO
Gas phase
AH® = 278.30 278.30 0.00 62TIE2
Liquid phase C = 74.58
AH° = 62.38 62.38 0.00 72GOO
Liquid phase
AdH° = 224.80 224.80 0.00 62TJE2
C, = 130.22
§° = 188.28
AS° = —287.32
AG® = 31047
InK; = —125.24
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TabLE 32. Cyclic CHN (32) — Continued TABLE 32. Cyclic CHN (32) — Continued
Pyrimidine CHN,; Quinoline (Continued) C,H;N
(4% Cg~(H)(Cg)2) + 2 X N~(Cg)) (7 x Ce~(H)(Cg)2) +(2 X Cor~{(Crr)(Cr)2) + (1 XN~(Cg))
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Liquid phase
AH° = 195.80 193.24 2.56 7TINAB/SAB AH® = 141.22 143.28 -2.06 88STE/ARC
G = 74.58 Cp = 194.89 197.55 ~-2.66 88STE/ARC
S° = 219.72 227.41 ~7.69 88STE/ARC
AS° = —-377.00
Liquid phase AG® = 255.68
Ad° = 143.80 141.64 2.16 TINAB/SAB InkK; = —103.14
Cy = 130.22
§° = 188.28
AS° = —287.32
AG® = 227.31 N-Methylpyrrolidine CsH N
Ink; = ~91.69 (2x C—(H)z(C)2) + (2 X C-(H)(CY(N)) + (1 X NHC)3) +
(1x C-(H)3(C)) + (1 x pyrrelidine rsc)
Literature — Calculated = Residual Reference
Pyrazine C.HN,
(4 x Cg~(H)(Cg)z) + (2xX Nr~(Cg))
Gas phase
Literature — Calculated = Residual Reference AH° = 441
Cy = 109.68
Gas phase
AH® = 196.10 193.24 2.86 62TJE Liquid phase
C = 74.58 AH® = ~-28.42
Gy = 161.10 161.09 0.01 76CON/GIN
S° = 216.60
Liquid phase AS° = —625.99
AH® = 139.80 141.64 -1.84 62TJE AGe = 158.22
C = 130.22 InK; = —63.82
§° = 188.28
AS® = —287.32
AG® = 227.31
InK¢ = -91.69 N-Methylpiperidine CeHsN
(3% CHH)A(C)2) + (2% C-(H)ACYN)) + (1 x C-(H)a(N)) +
(1XN-(C)3)+ (1 x piperidine rsc)
Hexamethyleneimine CeHysN Literature — Calculated = Residual Reference
(4 X C~(H)(C)2) + (2 X C-(H)2(CY(N)) + (1 X N-(H)(C)2) +
(1 x hexamethyleneimine rsc)
Gas phase
Literature-Calculated = Residual  Reference AHe = —41.11
Liquid phase Liquid phase
C = 205.00 205.03 -0.03 76CON/GIN AdH° = —75.49
C = 184.93 184.90 0.03 76CON/GIN
§e = 22256
AS° = —-756.34
Quinoline CHN AG® = 150.01
(7% Co—{H)(Cg)2) + (2 X Car—(Cer)(Ca)2) + (1 X Nr—(Cs)) InKe = —60.51
Literature — Calculated = Residual Reference
Gas phase
AH® = 200.52 205.87 -5.35 88STE/ARC
C = 105.34
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TABLE 32. Cyclic CHN (32) — Continued TABLE 32. Cyclic CHN (32) — Continued
2-Methylpiperidine CeH N 3-Methylpyridine; 3-Picoline C¢H;N
(3% C=(H)x(C)2) + (1 x C-(H)2(C)(N)) + (1 x C-(H)(C)=(N)) + (4% Cg~(H)(Cp)z2) + (1 x C(H)3(C)) + (1 X Co~(C)(Cs)2) +
(1x-CH; corr (tertiary)) + (1 X C-(H)3(C)) + (1 x N-(H)(C)2) + (1XNr~Cg)), 0 = 3
(1 x piperidine rsc)
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
Gas phase AH® = 106.40 105.62 0.78 63SCO/HUB
Ad® = —84.40 —80.72 —3.68 72GOO C = 99.58 99.99 -041 69STU/WES
§° = 324.97 322.83 2.14 69STU/WES
AS° = —264.36
Liquid phase i AG® = 184.44
AH® = —12490 -122.02 -2.88 72GOO InK; = ~74.40
G = 205.02 216.02 -11.00 76CON/GIN
§° = 240.89
AS° = ~738.01 Liquid phase
AG° = 98.02 AdH° = 61.90 58.69 321 63SCO/GOO
InK, = —39.54 Cs = 158.70 157.05 1.65 63SCO/GOO
S° = 216.31 215.68 0.63 63SCO/GOO
AS° = -371.51
AG° = 169.46
4-Methylpiperidine CeHsN InK; = —68.36
(1x C~(H)5(C)) + (1 X C~(H)(C)(N)) +
(1x-CH; corr (tertiary)) + (1 x C-(H)»(C)(N)) +
(3 %X C(H)2(C)2) + (1 X N-(H)(C),) + (1 x piperidine rsc)
4-Methylpyridine; 4-Picoline C¢H;N
Literature — Calculated = Residual Reference (4 X Ce—(H)(Cs)2) + (1 x C-(H)3(C)) + (1 X Cg—~(C)(Cs).) +
(1xNr(Cs))
Gas phase Literature — Calculated = Residual Reference
AH° = -80.72
Gas phase
Liquid phase AH® = 104.10 105.62 -152 72GO0O
AH® = -122.02 C) = 99.99
C = 209.00 216.02 -7.02 76CON/GIN
S§° = 240.89
AS® = —738.01 Liquid phase
AG° = 98.02 AH® = 59.20 58.69 0.51 72GOO
InK; = —-39.54 C = 157.05
§° = 215.68
AS° = —371.51
AG® = 169.46
2-Methylpyridine; 2-Picoline C¢H;N InK; = —68.36
(4 x Cg~(H)(Cg)2) + (1 x C=(H)3(C)) + (1 X Ca—(C)(Ca)2) +
(1% N—~(Cp)) + (1% N-CHj (orfho corr)), o = 3
Literature — Calculated = Residual Reference 2,3-Dimethylpyridine; 2,3-Lutidine C;HyN
(2x C-(H)s(C)) + (2x Cs~{C)(Cp)2) + (3 X Cs—(H)(Ca)2) +
(1% N(Cp)} + (1% ortho corr, hydrocarbons) +
Gas phase (1 xN~CH; (ortho corr))
AH® = 99.20 99.32 -0.12 63SCO/HUB
C = 100.00 99.99 0.01 69STU/WES Literature — Calculated = Residual Reference
§° = 325.01 322.83 2.18 69STU/WES
AlS° = —264.36
AG® = 178.14 Gas phase
InK; = -71.86 A = 68.30 68.15 0.15 60COX
Liquid phase Liquid phase
A = 56.70 54.69 201 63SCO/HUB . _
Cy = 158.41 157.05 1.36 63SCO/HUB AH* = 19.40 2134 1.54 S8COX/GUN
§° = 217.86 215.68 2.18 63SCO/HUB
AS°® = -371.51
AG® = 165.46
InK; = - 66.74
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TasLE 32. Cyclic CHN (32) — Continued TasLE 32. Cyclic CHN (32) — Continued
2,4-Dimethylpyridine; 2,4-Lutidine C,HoN 3,4-Dimethylpyridine; 3,4-Lutidine CH,N
(3% Ca=(H)(Ca)a) + (2X C~(H)3(C)) + (2X Co~(C)(Ca):) + (3% Co~(H)(Ca)2) + (2X C-(H)5(C)) + (2X Co~(C)(Ca)2) +
(1 %X N~(Cg)) + (1 Xmeta corr, hydrocarbons) + (1 X N—(Cg)) + (1 X ortho corr)
(1xN~CHj; (ortho corr))
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Liquid phase
Gas phase AH® = 18.28 25.34 -17.06 58COX/GUN
AH® = 63.90 66.26 -2.36 60COX G = 184.45
. §° = 250.61
AS° = —472.89
Liquid phase AG® = 166.33
AH® = 16.20 18.08 -1.88 5S8COX/GUN InK; = -67.10
2,5-Dimethylpyridine; 2,5-Lutidine C;HsN 3,5-Dimethylpyridine; 3,5-Lutidine C;HsN
(3 X Co=(H)(Cs)2) + (2x C(H)3(C)) + (2% Cg—~(C)(Cp)2) + (3% Cp~(H)(Cg)2) + (2 x CH(H)3(C)) + (2 X Co~(C)(Cs)2) +
(1xN(Cg)) + (1 x N—CH; (ortho corr)) (1 xN(Cg)) + (1 X meta corr)
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH® = 66.50 66.89 -0.39 60COX AH® = 72.80 72.56 0.24 60COX
C = 122.57
Liquid phase .
AH® = 18.70 18.08 0.62 58COX/GUN Liquid phase
AH® = 22.50 22.08 0.42 58COX/GUN
C = 180.95
S° = 250.61
2,6-Dimethylpyridine; 2,6-Lutidine C,HN AS® = —472.89
(3 x Ca—(H)(Cg)2) + (2x CH(H)3(C)) + (2 X Cs—(C)(Cg)2) + AG® = 163.07
(1 X Nr—~(Cg)) + (1 X meta corr, hydrocarbons) + InK; = -65.78
(2% N—-CH; (ortho corr))
Literature — Calculated = Residual Reference
Octahydroazocine CHsN
(5 X C~(H)(C)2) + (2 X C~(H)2(CY(N)) + (1 x N=(H)(C)z) +
Gas phase (1 x octahydroazocine rsc)
AH® = 58.70 59.96 -1.26 60COX
Literature-Calculated = Residual Reference
Liquid phase
AH° = 12.72 14.08 -1.36 58COX/GUN Liquid phase
C = 230.00 230.00 0.00 76CON/GIN
3,4-Dimethylpyridine; 3,4-Lutidine CHoN
(3 x Ce~(H)(Ca)2) + (2 X C-(H)3(C)) + (2% CsHC)(Cr)2) + N-Propylpiperidine CsHyN
(1 X N~(Cs)) + (1 X ortho corr) (4 X CHH)(C)2) + (1 X C-(H)3(C)) + (3 x C-(H)(C)(N)) +
(1xN-(C)s) + (1 x piperidine 1sc)
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference

Gas phase
AH® = 70.08 74.45 —4.37 60COX
= 128.26

Gas phase

AH° = —90.04
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TABLE 32. Cyclic CHN (32) — Continued

E. S. DOMALSKI AND E. D. HEARING

TABLE 33. Amides (28)

N-Propylpiperidine (Continued) CsHisN Methanamide; Formamide CH3;NO
(X C(H)y(C)a) + (1 X CH)3(C)) + (3X C-(H)(CYN)) + (1X CO~H)(N)) + (1 X N~(H)-(CO))
(1 x N—(C)3) + (1 X piperidine rsc) :
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
Liquid phase AH° = —186.19 —187.39 1.20 58BAU/GUN
AH® = —147.00 -132.02 —14.98 70PRO/KRE Cp = 46.00
G = 245.74
S§° = 287.32
AS® = ~964.20 Liquid phase
AG® = 155.46 AH® = —251.00 —251.90 0.90 5S8BAU/GUN
InK; = -62.71 G = 108.11 108.11 0.00 77VOR/PRI
Pyrrolizidine; 1-Azabicyclo[3.3.0]octane C;H;sN Ethanamide; Acetamide C:H:NO
(4 X C—(H)5(C)s) + (2 X C—(H):(C)Y(N)) + (1 X C~(H)(C)x(N)) + (1 x C~(H)s(C)) + (1 x CO~(C)(N)) +
(1 x Pyrrolizidine rsc) + (1 X N-(C)3) (1 xN-(H),(CO) (amides, ureas)), ¢ = 3
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH® = -3.90 -3.90 0.00 81KOZ/TIM AH® = —23830 ~238.52 0.22 75BAR/PIL
o C = 63.22 65.23 -2.01 67PUR/SIR
S° = 272.21 263.14 9.07 67PUR/SIR
Liquid phase AS° = —273.04
AH° = —48.30 —48.30 0.00 81KOZ/TIM AG® = -157.11
InkK; = 63.38
(cis-3,7a-H)-(cis -5,7a-H)-3,5-Dimethylpyrrolizidine CoHysN Liquid phase
(4 X C(H)x(C)2) + (3 X C-(H)(C)2(N)) + (1 Xx N~C)3) + AH® = -296.51
(2x C—(H)3(C)) + (2 x-CH3 corr (tertiary)) + C = 128.65
(1 x 3,5-Dimethylpyrrolizidine rsc)
Literature — Calculated = Residual Reference Solid phase
AH® = —-317.00 —306.59 -1041 75BAR/PIL
C = 91.30 90.95 0.35 84NUR/BER
Gas phase §° = 115.00 114.69 0.31 84NUR/BER
AH® = —66.70 —66.70 0.00 81KOZ/TIM ApS° = —421.49
AG°® = —180.92
InK; = 7298
Liquid phase
AH® = —114.40 ~114.40 0.00 81KOZ/TIM
Propanamide; Propionamide C;H,NO
(1x C~(H)3(C)) + (1 X C~(H)x(CO)(C)) + (1 x CO~(C)(N)) +
(1 x N~(IDz(COY)
Literature — Calculated = Residual Reference
Gas phase
AH® = —258.99 —260.36 1.37 75BAR/PIL
C = 89.92
Liquid phase
AH® = -320.65
G = 157.94
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TABLE 33. Amides (28) — Continued TaBLE 33. Amides (28) — Continued
Propanamide; Propionamide (Continued) C;H;NO Butanamide; Butyramide CHNO
(1x C~(H)3(C)) + (1 x C—(H)2(CO)(C)) + (1 x CO~H(C)(N)) + (1x C~(H)3(C)) + (1 x C-(H)2(C)2) + (1 x C—(H)(COXC)) +
(1 x N~(H)(CO)) (1x CO~(C)(N)) + (1 x N-(H)z(CO) (amides, ureas))
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Solid phase
AH° = -33820 —334.49 -3n 75BAR/PIL Gas phase
G = 112.87 AH® =  -279.20 —280.99 1.79 75BAR/PIL
§° = 139.42 G, = 112.81
AS°® = —533.07
AG® = -175.56
InK; = 70.82 Liquid phase
AH® = —346.38
G = 188.36
2-Methylpropanamide C,HoNO
(2x C~(H)3(C)) + (2 x~CHj; corr (tertiary)) + Solid phase
(1 X CH)(CO)(C)2) + (1 x CO—(C)(N)) + (1 x N~(H)2(CO)) AH® = —36553 —363.90 -1.63 75BAR/PIL
C, = 134.79
Literature — Calculated = Residual Reference §° = 162.43
AS° = —646.37
AG® = -171.18
Gas phase InK; = 69.05
AH° = —282.60 —285.55 2.95 89ABB/JIM
Liquid phase Pentanamide CsH,;NO
AH® = —352.37 (1 X C~(H)3(0)) + (2 x C-(H)2(C)2) + (1 x C-(H)(CO)(C)) +
G = 182.54 (1x CO—~(C)(N)) + (1 x N-(H)2(CO))
Literature — Calculated = Residual Reference
Solid phase
AH° = —368.60 -367.84 -0.76 89ABB/JIIM
G = 77.89 Gas phase
AH® = —290.20 —-301.62 11.42 S59DAV/ION
C, = 135.70
2,2-Dimethylpropanamide CsH, NO
(3 X C-(H):(C)) + (3 x—CH: corr (quaternary)) + Liquid phase
(1 xC~(CO)(C)3)+ (1 x CO—C)(N)) + (1 x N-(H),(CO)) AH® = -372.11
G = 218.78
Literature — Calculated = Residual Reference
Solid phase
Gas phase AH® = —379.49 -393.31 13.82 56YOU/KEI
AH® = -~313.10 -312.719 -031 88ABB/JIM Cy = 156.71
§° = 185.44
AS° = —759.67
Liquid phase AG®° = —166.81
AH® = -378.75 InK¢ = 67.29
= 209.60 I _
Solid phase Hexanamide CH;3sNO
AH® = 30970 —180.10 —1060 SOARR/ITM (1% C=(H)5(C)) + (3 ¥ C-(H)2(C)2) + (1 X C~(H)(COXC)) +
C = 111.75 (1xXCO—(C)(N)) + (1 x N-(H)2(CO))
Literature — Calculated = Residual Reference
Gas phase
AH® = -32420 -322.25 -1.95 T3LEB/KAT2
ce - 158.59
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TaBLE 33. Amides (28) — Continued

E. S. DOMALSKI AND E. D. HEARING

TABLE 33. Amides (28) — Continued

Hexanamide (Continued) CsH3NO N,N-Dimethylmethanamide; N,N-Dimethylformamide C3H,NO
(1 X C{H)(C)) + (3 X C~(H)2(C)s) + (1 X C-(H)(CO)(C)) + . (2% C~(H)(0)) + (1 x CO{H)(N)) + (1 x N<(C):(CO)) +
(1x CO~(C)(N)) + (1 x N-(H)>(CO)) (2x-CH; corr (quaternary))}
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Liquid phase Gas phase
AH° = =397.90 -397.84 —0.06 T3LEB/KAT2 AH® = —-191.70 ~173.03 —18.67 61GEL
C: = 249.20
Liquid phase
Solid phase : AH® = -239.20 —230.00 -9.20 72VAS/ZHI
AH® = -423.42 —422.72 -0.70 73LEB/KAT2 C = 152.00 151.99 0.01 74VIS/SOM
Cp = 178.63
§° = 208.45
AS® = —872.97
AG° = —162.44 N-Ethylethanamide; N-Ethylacetamide C.H,NO
InK; = 65.53 (2 X C-(H)3(C)) + (1 x C~(H)(C)(N)) + (1 X N~(H)(C)(CO)) +
(I X CO—-(C)(N))
Literature — Calculated = Residual Reference
Octanamide CsH |7N0
(1x C(H)3(C)) + (5 X C(H)2(C)z) + (1 x C(H)o(CO)(C)) +
(1x CO-{C)(N)) + (1 x N-(H)»(C0)) Gas phase
AH® = —262.36
Literature — Calculated = Residual Reference
Liquid phase
Gas phase AH° = —-328.12
AH® =  -362.80 -363.51 0.71 S9DAV/JION C; = 179.91 176.05 3.86 71KON/WAD
Cy = 204.37
Liquid phase N-Propylethanamide; N-Propylacetamide CsH;;NO
AH® = —449.30 (2x C-(H)5(C)) + (1 x C=(H)z(C)2) + (1 X N=(H)(C)(CO)) +
C = 310.04 (1x CO~(C)(N)) + (1 x C-(H)(C)(N))
Literature — Calculated = Residual Reference
Solid phase
AH® = —473.10 —481.54 8.44 56YOU/KEI
C = 22247 Gas phase
S§° = 254.47 AH® = —282.99
AS°® = -1099.57
AG® = —153.70
InkK; = 62.00 Liquid phase
AH® = —~353.85
G = 207.11 206.47 0.64 71IKON/WAD
N-Méethylmethanamide; N-Methylformamide C;HsNO
(1x C~(H)3(C)) + (1 x N=(H}(C)(CO)) + (1 x CO-(H)(N))
N-2-Propylethanamide; N-Isopropylacetamide CsH,;NO
Literature — Calculated = Residual Reference (3 x C~(H)3(C)) + (1 x C-(H)(C)z(N)) +
(2x~CHj3 corr (tertiary)) + (1 x N=(H)(C)(CO)) +
(1xCO—(C)(N))
Gas phase
AH® = —182.93 Literature — Calculated = Residual Reference
Liquid phase Gas phase
AH° = -252.71 AH® = —297.54
G = 125.10 125.09 0.01 79VIS/SOM
Liquid phase
AH® = -363.94
Cp = 210.90 210.39 0.51 71IKON/WAD
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TABLE 33. Amides (28) ~ Continued TABLE 33. Amides (28) — Continued
N-Butylethanamide; N-Butylacetamide CeH3NO N,N-Dimethylpropanamide; N,N-Dimethylpropionamide CsHy:NO
@% C(H)5(C)) + (2X C(H)(C)x) + (1 X C-(H)(CYN)) + (3XC~H)(0)) + (1 X C~(H)(CO)(C)) + (1 X CO-C)(N)) +
(1% N-(H)(C)(CO)) + (1 x CO~(C)(N)) (1xN=(C)2(CO)) + (2 X—CH; corr (quaternary))
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
Ad° = —304.80 —303.62 -1.18 65WAD AH® = ~246.00
Liquid phase Liquia phase
AH® = -380.90 —-379.58 -132 62WAD AH® = —298.75
G = 236.00 236.89 —0.89 71KON/WAD C = 209.20 201.82 7.38 T1IKON/WAD
N-Methylpentanamide CeH3NO
N-(2-Methyl-2-propyl)ethanamide; N-tert- (2x C~{H)3(C)) + (2 X CH(H)2(C)2) + (1 x C-(H)2(CO)C)) +
Butylacetamide CHy;NO (1xCO-(C)(N)) + (1 x N—(H)(C)(CO))
(4 %X C+(H)3(0)) + (1 x CHC)3(N)) + (3x~CH; corr (quaternary)) +
(1 X N-(H}(C)(CO)) + (1 X CO-(C)(N)) Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
AHC = ~297.16
Gas phase
AH® = ~331.97
Liquid phase
AH® = ~372.92
Liquid phase G = 228.90 235.76 —-6.86 TIKON/WAD
AH® = —400.61
C = 238.25
N-Butylpentanamide CoeHisNO
(2% C~(H)5(C)) + (4 X C-(H)(C),) + (1 x C~(H)(C)(N)) +
Solid phase (1 xN-(H)(C)(CO)) + (1 X COC)(N)) + (1 x C~(H)2(COXC))
AH® = —403.41
Cy = 189.95 188.66 1.29 71IKON/WAD Literature — Calculated = Residual Reference
Gas phase
N-Methylpropanamide; N-Methylpropionamide CH,NO AH® = —366.72
(2x CH(H)3(C)) + (1 x C(H)2(CO)(C)) + (1 x COH{CYN)) +
(1xN-(H)(C)(CO))
Liquid phase
Literature — Calculated = Residual Reference AHC = —455.18
Cy = 327.02
Gas phase
AH® = —255.90 Solid phase
AH® =  —465.10 —477.42 12.32 66SKU/BON
C, = 269.42
Liquid phase
AH® = -321.46
G = 179.08 174.92 4.16 TIKON/WAD
N-Butyldiacetamide; N-Butyldiacetylamine CsH1sNO;

(3 X C(H)5(C)) + (2 X C(H)Cha) + (1 X CHH)ACHN) +
(2% CO~O)(N)) + (1 xN~(C)(CO),)

Literature — Calculated = Residual Reference
Gas phase
AH® = —474.50 —474.50 0.00 65WAD
Liquid phase
AH® = —538.90 —538.89 -0.01 65WAD
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TABLE 33. Amides (28) — Continued

E. S. DOMALSKI AND E. D. HEARING

TABLE 33. Amides (28) — Continued

N,N-Dimethylethanamide; N,N-Dimethylacetamide CH,NO
Acetanilide; N-Phenylethanamide; N-Phenylacetamide C:H,NO (2x CH)3(N))+ (1 x C-(H)3(CO)) + (1 x CO-(C)(N)) +
(1% C~(H)3(C)) + (1 X CO—~(C)(N)) + (1 x N-(H)(Cg)(CO)) + (1 xN-(C)2(CO)) + (2 x—CH; corr (quaternary))
(1% Cs~(N)(Cs)2) + (5 X Ce~(H)(Cg)2)
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
Gas phase AH® = —-232.60 -224.16 —-8.44 74GUT
AH® = —128.90 -128.61 -0.29 55AIH
Liquid phase
Solid phase AH® = —278.30 -274.61 -3.69 72VAS/ZHI
AH® = —209.60 —202.44 —17.46 62WAD Cp = 172.53
Cy = 179.30 179.10 0.20 86NIL/WAD
N-Acetyl-N-butylacetamide CsH; sNO;
Butanediamide; Succinamide C.H;N:0, (2x C-(H)3(CO)) + (2 x CO-(C)(N)) + (1 x N~(C)(CO),) +
(2x N~(H)x(CO)) + (2 X CO~C)(N)) + (2 x C~(H)(CO)(C)) (1 X C~(H)(C)(N)) + (2 X C-(H)2(C)2) + (1 X C~(H)5(C))
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH® = —436.20 AH® = —474.50 —474.50 0.00 65SWAD
G = 128.38
Liquid phase
Liquid phase AH® = —-538.90 —538.89 -0.01 65WAD
AH® = —546.08
C = 24292
Benzamide C1H1N0
Solid phase (5 x Ca—(H)(Cg)2) + (1 x Cg—~(CO)) + (1 x CO—(Cg)(N)) +
AH® = ~-581.20 ~575.50 -5.70 STTAM/LAM (1 xN-(H)»(CO))
Cp = 90.84
§° = 165.46 Literature-Calculated = Residual Reference
AS°® = -776.33
AG® = ~344.04
InK; = 138.78 Solid phase
AH° = —202.14 -202.20 0.06 90STE/CHI
Cy = 153.82 153.86 -0.04 90STE/CHI
Propanediamide; Malonamide C3HeN; O,
(2XN—(H)2(CO)) + (2 x CO~(C)(N)) + (1 x C~(H)(CO),)
1-Adamantyl carboxamide; Tricyclo[3.3.1.1>")decane-
Literature — Calculated = Residual Reference 1-carboxamide CuHsNO

(4X C=(H)(C)s) + (5 X C~(H)2(C)2) + (1 X C~(H)(CO)(C)2) +
(1X CO~(C)(N))+ (1 x N=(H)z(CO)) + (1 X Adamantane rsc)

Gas phase

AH® = —~423.24 Literature — Calculated = Residual Reference
Liquid phase Gas phase

AdH° = ~520.85 AH° = -319.00 -310.48 -8.52 89ABB/JIM

Cy = 199.90
Solid phase

Solid phase AH° = —-427.20 —437.47 10.27 89ABB/JIM
Af° = —-546.10 —538.80 -7.30 55TAV/LAM
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TABLE 34. Ureas (24)

TaBLE 34. Ureas (24) — Continued

Urea

CH,N;O0

(2% N—~(H)(CO) (amides, ureas)) + (1 X CO~(N),), ¢ = 2

Trimethylurea
(3% C—(H)3(N)) + (1 x N«(H)(C)(CO) (amides, ureas)) +
(1x CO—~(N)2) + (1 X N-(C)2(CO)) + (2 x—CHj corr (quaternary))

CHyN,0

Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
AH°® = —235.51 —237.00 1.49 90KAB/MIR Gas phase
C = 66.40 66.40 0.00 83FRE/GUS AH® = —218.18
§° = 266.98 266.74 0.24 83FRE/GUS
AS® = —294.17
AG° = —149.29 Liquid phase
InK; = 60.22 AH® = -297.21
Liquid phase Solid phase
AH° = —320.20 —318.30 ~1.90 72ZOR/HUR AH® = —-330.50 —306.82 —23.68 S6TAV/LAM
Solid phase
AH° = -333.59 —333.60 0.01 90KAB/MIR Tetramethylurea CsHiizN20
G = 93.08 93.00 0.08 86KOZ/DAL (4 X C-(H)3(N)) + (2X N~C)2(CO)) + (1 x CO~(N),) +
$° = 104.93 105.00 -0.07 86KOZ/DAL (4 x~CHj corr (quaternary))
AS°® = —455.90
AG® = —197.67 Literature — Calculated = Residual Reference
InK¢ = 79.74
Gas phase
Methylurea C:HN; 0 AH® = —205.57 —208.28 2n 90KAB/MIR
(1x N—(H);(CO) (amides, ureas))+ (1 x CO-(N);)+
(1 x N—(H)(C)(CO) (amides, ureas))+ (1 x C—(H)3(N))
Liquid phase
Literature — Calculated = Residual Reference AH® = -262.17 -274.50 12.33 87SIM/KAB
Gas phase Solid phase
AH® = ~23348 —232.54 -0.94 90KAB/MIR AHC = 27627 —297.46 21.19 72ZOR/HUR
Liquid phase
AH® = -31881 —-319.11 0.30 72ZOR/HUR Ethylurea C;HsN;0
(1X C~(H)s(C)) + (1 X C-(H)(C)(N)) +
(1 x N-(H)(C)(CO) (amides, ureas))+ (1 x CO-(N),)+
Solid phase (1xN=(H)2(CO) (amides, ureas))
AH® = ~332.78 —~324.89 -17.89 87SIM/KAB
G = 139.95 Literature — Calculated = Residual Reference
N,N-Dimethylurea C;HgN0 Gas phase
(2% C-(H)3(N)) + (1 X N=(C)2(CO)) + (1 x CO~(N)z) + AH° = —257.46 ~260.84 3.38 90KAB/MIR
(1x N=(H)2(CO) (amides, ureas))+
(2% —-CHj; corr (quaternary))
Liquid phase
Literature — Calculated = Residual Reference AH® = -349.91
Gas phase Solid phase
AH° = ~219.96 —222.64 2.68 90KAB/MIR AH® = -357.76 —358.89 1.13 87SIM/KAB
G = 161.87
Liquid phase
AH® = ~296.09 —296.40 0.31 72ZOR/HUR
Solid phase
AH° = —319.06 —315.53 -3.53 87SIM/KAB
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TABLE 34. Ureas (24) — Continued

E. S. DOMALSKI AND E. D. HEARING

TABLE 34. Ureas (24) —~ Continued

N,N-Diethylurea CsH;;N,0
(2% C(H);(C)) + (2 x C-(H)2(C)(N)) + (1 x N~(C)(CO)) +
(1x CO~(N)2) + (1 x N-(H),(CO) (amides, ureas))

Literature — Calculated = Residual Reference
Gas phase
AH® = —-27231 -270.12 -2.19 90KAB/MIR®
Liquid phase
AH°® = —349.22
Solid phase
AH® = -372.21 —374.83 2.62 87SIM/KAB
Tetraethylurea CsH6N,0

(4% C(H)3(C)) + (4 X C-(H)(C)(N)) + (2 X N~C)(CO)) +
(1xCO~N);)

N-n-Butylurea CsH;N,O
(1X C(H)3(C)) + (2 X C(H)a(C)2) + (1 X C-(H)(C)(N)) +
(1 X N-(H)(C)(CO) (amides, ureas))+ (1 x CO-(N)z) +
(1 X N—=(H)2(CO) (amides, ureas))

Literature — Calculated = Residual Reference

Gas phase

AH® = —313.58 -302.10 ~11.48 90KAB/MIR
Liquid phase

AH® = —401.37

Solid phase

AH® = —419.48 ~-417.71 -1.77 87SIM/KAB

C = 205.71

N-sec -Butylurea CsHy;N;0

(2% CH(H)5(C)) + (1 x C~(H)2(C)2) + (1 X C(H)C)z(N)) +

Literature — Calculated = Residual Reference (1 X N-(H)(C)(CO) (amides, ureas)) +
(1x-CHj; corr (tertiary))+ (1 x CO-(N);) +
(1 X N-(H)2(CO) (amides, ureas))
Gas phase
AH®° = —31643 —303.24 -13.19 90KOZ/SIM Literature — Calculated = Residual Reference
Liquid phase Gas phase
AH° = -380.04 —380.14 0.10 90KOZ/SIM AH° = -307.03 ~314.39 7.36 90KAB/MIR
Solid phase Liquid phase
AH° = —403.04 —416.06 13.02 90KOZ/SIM AH® = ~-409.28
Solid phase
N-Isopropylurea C.HoN;0 AH° = —413.06 ~417.28 4.22 87SIM/KAB
(2% C(H)3(0)) + (1 X CHH)(C)(N)) +
(2x~CHj; corr (tertiary)) +
(1 xN~(H)(C)(CO) (amides, ureas))+ (1 x CO-(N),;)+
(1xN~(H)2(CO) (amides, ureas)) N-tert-Butylurea CsHiN,O

Literature — Calculated = Residual Reference
Gas phase
AH® = -289.79 —-296.02 6.23 90KAB/MIR
Liquid phase
AH® = —-3RS.73
Solid phase
AH® = —389.49 —300.21 0.72 {7SIM/KAB

(3% C~(H)5(O)) + (1 x CHC)3(N)) + (3 x—CH; corr (quaternary)) +
(1 x N-(H)(C)(CO) (amides, ureas))+ (1 X CO-(N)) +
(1xN-(H)2(CO) (amides, ureas))

Literature — Calculated = Residual Reference

Gas phase

AH® = —314.03 —330.45 16.42 90KAB/MIR
Liquid phase

AH® = —-422.40
Solid phase

AH® = —414.73 —430.42 15.69 87SIM/KAB

ce = 190.71
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TABLE 34. Ureas (24) — Continued TABLE 34. Ureas (24) — Continued
N,N’-(Di-tert -butyl)urea CoH3N;0 N’-Methyl-N,N-diphenylurea CH1N;0
(6 X C-(H)3(0)) + (2 X C{C)s(N)) + (6 X ~CHj; corr (quat/quat)) + (10x Cg~(H)(Cg)2) + (2 X Cg~(N)(Csg)2) + (1 X C~(H)3(N)) +
(2x N~(H)(C)(CO) (amides, ureas))+ (1 x CO~(N);) (1 X N-(Cg)2(CO)) + (1 x CO-(N)z) +
(1 X N-(H)(C)(CO) (amides, ureas))
Literature — Calculated = Residual Reference
Literature-Calculated = Residual Reference
Gas phase
AH® =  —404.21 —400.38 -3.83 90KAB/MIR Solid phase
AH° = —106.80 -113.99 7.19 52MED/THO
Liquid phase
AH® = —504.00
N,N’-Dimethyl-N,N’-diphenylurea CisHN,O
Solid phase (2% C-(H)3(N)) + (10 X Cg-(H)(Cr)2) + (2 X Cg—~(N)) + (1 X CO~(N)2)
AH° = —49981 —514.58 14.77 87SIM/KAB +
G = 288.42 (2xN-(C)(Cs}(CO))
Literature-Calculated = Residual Reference
Phenylurea C,HsN, O
(5 X Ce—(H)(Cs)2) + (1 X Ce—~(N)(Cz)2) + (1 x N-(H)(C)(CO)) + Solid phase
(1% CO~(N)2) + (1 x N-(H)>(CO) (amides. ureas)) AH® = -73.20 —-67.78 —-542 52MED/THO
Literature — Calculated = Residual Reference
N'-Ethyl-N,N-diphenylurea CyisHiN;O
Gas phase {(10x Ce-(H)(Cp)2) + (2 X Cp~(N)(Cg)2) + (1 X N~Cg)>(CO)) +
AH® = —127.09 (1 X CO~(N)z) + (1 x N=(H)(C)(CO) (amides, ureas))+
(1 x C-(H)z(C)(N)) + (1 x C~(H)5(C))
Solid phase Literature-Calculated = Residual Reference
AH°® = —231.50 —229.45 -2.05 87KUL/KIP
C = 181.15
Solid phase
AH° = -152.60 —147.99 -4.61 52MED/THO
N,N'-Diphenylurea CsHi2N,0
(10 Cg~(H)(Cg)2) + (2 x Cg~(N)(Cg)2) + (2 X N~(H)(Cs)(CO)) +
(1xCO~N),) N,N’-Diethyl-N,N’-diphenylurea CyyH2N; 0

Literature — Calculated = Residual Reference
Gas phase
AH° = -17.18
Solid phase
AH® = -~-116.83 -125.30 8.47 87SIM/KAB
Cy = 269.30
N,N-Diphenylurea C1Hi2N:0

(10 X Cg—(H)(C)2) + (2 X Ca~(N)(C)2) + (1 X N=(C)x(CO)) +
(1 X CO~(N);) + (1 X N~(H)(CO) (amides, ureas))

Literature-Calculated = Residual Reference

Solid phase

AH® =  —122.70 —122.70 0.00 52MED/THO

(10 x Ca~(H)(Ca)z) + (2 X Ca—(N)) + (2 X C~(H)s(C)) +
(2x C-(H)ACYN)) + (1 X CO~(N),) + (2 x N=(C)(Cs)(CO))

Literature-Calculated = Residual Reference
Solid phase
AH® = —132.30 —135.78 348 43PRO/GIL
N’-(1-Naphthyl)-N,N-diphenylurea Cy3H N0

(17 % Cg~(H)(C)2) + (3 X Ce~(N)) + (2 X Car—(Crr)(Cg)2) +
(1 x N=(H)(Cp)(CO)) + (1 X CO~(N).) + (1 X N~(Cg),(CO))

Literature-Calculated = Residual Reference

Solid phase

AdH° = 64.00 26.11 37.89 S5TAV/LAM
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TaBLE 34. Ureas (24) — Continued TABLE 35. Amino acids (38)
Tetraphenylurea CasH;z0N,0 Aminoethanoic acid; Glycine C,HsNO;

(20 x C~(H)(Cg)2) + (4 X Ca~(N)) + (2 X N-(Cg)(CO)) +
(1x CO—(N)2)

(1xN=(H);(C)) + (1 x C~(H)(CO)(N)) + (1 X CO~(C)(0)) +
(1% O—~(H)(CO)) + (1 x Zwitterion energy; aliphatic)

Literature-Calculated = Residual ~ Reference Literature — Calculated = Residual Reference
Solid phase Gas phase
AH° = 168.00 88.20 79.80 1897HAU AH® = -37530 -375.39 0.09 TINGA/SAB
Solid phase
Acetylurea C3HeN, 0, AH° = -528.10 —528.10 0.00 37THUF/FOX
(1xC~(H)3(CO)) + (1 x CO-(C)(N)) + (1 x N-(H)(CO),) + C = 99.20 99.00 0.20 60HUT/COL
(1x CO~(N)2) + (1 x N~(H)2(CO) (amides, ureas)) S = 103.51 103.51 0.00 60HUT/COL
AS° = —535.19
Literature — Calculated = Residual Reference AG® = —368.53
InK; = 148.66
Gas phase
AH® = —441.16 —440.52 —-0.64 88IMA/MUR
DL-2-Aminopropanoic acid; DL-Alanine C3H,NO,
(1X C~(H)3(C)) + (1 X N~(H)2(C)) + (1 x C-(H)(C)(CO)(N)) +
Solid phase (1xCO~(C)(0)) + (1 x O-(H)(CO)) +
AH® = —544.21 —540.49 -3.72 S88IMA/MUR (1 X Zwitterion energy; aliphatic)+
G = 127.98 (1 x-CHjs corr (tertiary))
Literature — Calculated = Residual Reference
Methylene-bis-(N,N’-dimethylurea) C7H¢N,O;
(4% C-(H)3(N)) + (4 x-CHj; corr (quaternary))+ Gas phase
(2x N-(C)2(CO)) + (2% CO-(N)z) + AH® = —435.51
(2x N-(H)(C)(CO) (amides, ureas))+ (1 x C-(H)2(N)2)
Literature — Calculated = Residual Reterence Solid phase
AH° = —563.58 —557.88 —-5.70 37HUF/FOX
C = 121.71 121.68 0.03 37HUF/ELL
Gas phase §° = 132.21 132.20 0.01 37THUF/ELL
AffH” = —381.84 AS°® = - 642.81
AG® = -366.23
InK; = 147.73
Solid phase
AH® = —547.70 ~546.16 -1.54 90KAR/GUT
N-Methylglycine; Sarcosine CsH;NO;
(1xC~H)5(C)} + (1 X N~(H)(C)z) + (1 X C-(H)2(CO)(N)) +
Trimethyl isocyanurate CeHyN;0; (1xCO-(C)(0)) + (1 x O-(H)(CO)) +

(3x CO=(N)2) + (3 x C~(H)3(N)) + (3 X N-(C)(CO).) +
(1 x trimethyl cyanurate rsc)

Literature — Calculated = Residual Reference
Gas phase
AH® = —589.70 —589.70 0.00 88IMA/MUR
Solid phase
AH® =  —677.92 -677.92 0.00 88IMA/MUR

(1% Zwitterion energy; aliphatic)

Literature — Calculated = Residual Reference
Gas phase
AH® = —367.30 -369.35 2.05 T8SAB/LAF
Solid phase
AH° = —~51330 —520.74 7.44 TISAB/LAF
C = 128.87 126.45 2.42 TISAB/LAF
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TABLE 35. Amino acids (38) — Continued TABLE 35. Amino acids (38) — Continued
4-Aminobutanoic acid CH,NO; 7-Aminoheptanoic acid C,H,sNO,

(1% N-(H)z(C)) + (1 x C(H)(C)(N)) + (1 X C-(H)=(C)2) +
(1x C-(H)(CO)(C)) + (1 x CO~(C)(0)) + (1 X O~(H)(CO)) +

(1x Zwitterion energy; aliphatic)

(1 X N=(H)2(C)) + (1 x C~(H)2(C)(N)) + (4 X C=(H)x(C)2) +
(1x C(H)(CO)(C)) + (1 x CO-(C)(O)) + (1 x O~(H)(CO)) +

(1 x Zwitterion energy; aliphatic)

Literature — Calculated = Residuai Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH® = —443.06 AH® = —504.95
Cp = 135.40 Cp = 204.07
Liquid phase Liquid phase
AH® = -515.35 AH® = —592.54
Cy = 235.52 C, = 326.78
§° = 247.34 S° = 344.48
AS° = —663.98 AS® = -975.78
AG® = -317.38 AG® = —301.61
InK; = 128.03 InK; = 121.67
Solid phase Solid phase
AH® =  —=571.90 —588.46 10.56 55STR/SKU2 AH® = —667.40 ~676.69 9.29 66SKU/BON
Cp = 142.84 Cy = 208.60
S° = 150.26 S§° = 219.29
AS° = —761.06 AS° = -1100.97
AG® = —361.55 AGE = —348.44
InK; = 145.85 InK; = 140.56
S-Aminopentanoic acid CsH(NO, ' 9-Aminononanoic acid CsHysNO,

(1 X N=(H)2(C)) + (1 X C-(H)C)(N)) + (2 x C~(H)2(C)2) +
(1x C~(H)x(COXC)) + (1 x CO-(C)(0)) + (1 x O~(H)(CO)) +

(1% Zwitterion energy; aliphatic)

(1 x N=(H);(C)) + (1 x C~(H)x(CY(N)) + (6 X C~(H)2(C)) +
(1X C~(H),(CO)(C)) + (1 CO-(C)(0)) + (1 X O~(H)(CO)) +

(1 x Zwitterion energy; aliphatic)

Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH® = —-463.69 AH® = —546.21
Cy = 158.29 Cs = 249.85
Liquid phase Liquid phase
AH® = —541.08 A = —644.00
= 265.94 Cy = 387.62
§° = 279.72 S = 409.24
AS® = -767.91 AS° = —1183.64
AG® = -312.13 AG® = —291.10
InK, = 12591 InKr = 117.43
Solid phase Solid phase
AH® = —-604.10 —-617.87 13.77 558TR/SK112 AH® = —727.80 —735.51 7.7 SSSTR/SKU2
Cr = 164.76 Gy = 252.44
§° = 173.27 §° = 265.31
AS® = —874.36 AS° = -1327.57
AG® = -357.07 AG° = —339.70
InK; = 145.04 InK; = 137.03
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TABLE 35. Amino acids (38) — Continued

E. S. DOMALSKI AND E. D. HEARING

TABLE 35. Amino acids (38) — Continued

L-Valine
@ ;nc-(H),(C)) +(1 X C~(H)(C)s) + (2 X—CH; corr (tertiary)) +
(1% N—~(H)2(C)) + (1 X CH)(CHCO)N)) + (1 x CO-(C)(0) +
(1x O~(H)(CO)) + (1 x Zwitterion energy; aliphatic)

C:H,;NO,

2-Aminohexanoic acid; Norleucine CH;3NO,
(1 X C-(H):(C)) + (3% C~(H),(C)2) + (1 X C{H)(C)CO)N)) +
(1 X N=(H)2(C)) + (1 x CO~HC)(0)) + (1 x O-(H)(CO)) +
(1 x Zwitterion energy; aliphatic)

Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH® = —481.20 AH® = —495.14
Solid phase Solid phase
AH® = —617.90 ~612.94 —4.96 57TSU/HUN AH° = —639.10 —643.77 4.67 55STR/SKU2
Cp = 168.82 140.32 28.50 63HUT/COL Cp = 187.44
S§° = 178.87 172.00 8.87 63HUT/COL §° = 210.81
AS° = —875.63 AS° = —-982.711
AG® = ~351.87 AG° = —350.87
InK; = 141.94 InK; = 141.50
DL-Leucine CH:NO» 4-Aminohexanoic acid CH,NO,

(2x C-(H)5(C)) + (1 X CH(H)(C)3) + (2 x-CH; corr (tertiary)) +
(1x C(H)x(C)o) + (1 x C-(H)(C)(CO)(N)) + (1 X N~(H)(C)) +
(1xCOHCO)(0)) + (1 x O~(H)(CO)) +

(1 x Zwitterion energy; aliphatic)

(1x C~(H)3(C)) + (2 X C~(H)(C)2) + (1 X C-(H)(C)2(N)) +
(1x C~(H);(CO)(C)) + (1x CO(C)(0)) + (1 x O~(H)(CO)) +
(1xXN-(H)(C)) + (1 x Zwitterion energy; aliphatic)

Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
Gas phase AH°® = —494.35
AH® = -501.83 G = 179.96
Solid phase Liquid phase
AH® = —640.60 ~642.35 1.75 37THUF/FOX AH® = —572.54
C = 194.30 162.24 32.06 37HUF/ELL C = 300.28
S° = 207.10 195.01 12.09 I7THUF/ELL $° = 310.64
AS°® = ~988.93 AS° = —873.30
AG® = ~347.50 AG° = -312.16
InK; = 140.18 InK; = 125.92
Solid phase
DL-Isoleucine CeH,;3NO, AH®° = —646.18 —644.51 -1.67 55STR/SKU2
(1 x O-(H)(CO)) + (1 x CO~C)(0)) + (1 x C-(H)(C)(CO)}N)) +
(1xN-(H)2(C)) + (1 x C-(H)(C)3) + (1 x -CHj corr (tertiary)) +
(1xC~(H)2(C)2) + (2x C-(H)5(C)) +
(1x Zwitterion energy; aliphatic) 5-Aminohexanoic acid CHiNO,

(1% C=(H)5(C)) + (1 X C—(H)(C)(N)) +

Literature — Calculated = Residual Reference (1x~CHj corr (tertiary)) + (1 x N=(H)»(C)) + (2x C—(H)2(C),) +
(1X C~(H)(CO)(O)) + (1 X CO-(C)(0)) + (1 X O-(H)(CO)) +
(1 x Zwitterion energy; aliphatic)
Gas phase
AH° = —499.57 Literature — Calculated = Residual Reference
Solid phasc Gas phasc
AdH® =  —635.30 —640.01 471 STTSU/HUN AH° = —496.61
c = 162.24 ce = 179.96
§° = 195.01
AS° = —988.93
AG® = —345.16
InK; = 139.24
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TABLE 35. Amino acids (38) — Continued TABLE 35. Amino acids (38) — Continued
5.Aminohexanoic acid (Continued) C¢H3NO, DL-Ornithine CsH12N:0,

(1 x C—(H):(0)) + (1 X C-(H)(O)(N)) +

(1 x~CHj corr (tertiary)) + (1 x N=(H)2(C)) + (2 X C~(H)2(C)2) +
(1 x C-(H)x(CO)(C)) + (1 X CO~(C)(0)) + (1 x O~(H)(CO)) +

(1 x Zwitterion energy; aliphatic)

(1x N-(H)2(C) (second, amino acids))+ (1 x C-(H)(C)(N)) +
(2% C=(H)2(C)2) + (1 x C-(H)(C)(COYN)) + (1 X N~(H)z(C)) +
(1x CO—(C)(0))+ (1 x O—-(H)(CO))+

(1 X Zwitterion energy; aliphatic)

Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Liquid phase Gas phase
AH® = —-574.72 AH® = —-441.30
G = 300.28
§° = 310.64
AS° = —873.30 Solid phase
AG® = -314.34 AH° = —652.60 —-647.62 —4.98 60PON/MIG
InK; - 126.80 Cp = 191.33 191.26 0.07 40HUF/FOX
S° = 193.30 193.29 0.01 40HUF/FOX
AS° = —1015.38
Solid phase AG° = —344.88
Add® = —643.29 — 646.85 3.56 55STR/SKU2 InK; = 139.12
DL-Serinc; 3-Ilydroxy-2-aminopropanoic acid C;H;NO, DL-Lysine CeH 1 N;O,

(1 x O~(H)(CO)) + (1 x CO~C)(0)) + (1 x C-(H)(C)(CO)(N)) +
(1 X N=(H)(C)) + (1 X C-(H)(0)(C)} + (1 x O~(H)(C)) +
(1 x Zwitterion energy; aliphatic)

Literature — Calculated = Residual Reference
Gas phase
AH® = —-583.22
Solid phase
AH° = —T732.70 —737.96 5.26 78SAB/LAF2
C = 132.21 105.40 26.81 75SPI/WAD
§° = 128.86
AS° = —748.67
AG® = —514.74
InK; = 207.64
3-Hydroxy-2-aminobutanoic acid; DL-Threonine CH¢NO;

(1 x C-(H)3(C)) + (1 X C-(H)(O)(C): (alcohols,peroxides)) +

(1 x—CHj vorr (tertiary)) + (1 x O—(H)(C)) +

(1x C-H)(C)(CO)(N)) + (1 x N=(H)>(C)) + (1 x CO(C)(0)) +
(1x O—~(H)(CO)) + (1 x Zwitterion energy; aliphatic)

(1x O~(H)(CO)) + (1 X CO-(C)(0)) + (1 x N~(H)2(C)) +

(1x C-(H)(C)(CO)(N)) + (3 x C~(H)2(C)z) + (1 X C-(H)(CYN)) +
(1x N—-(H)2(C) (second, amino acids)) +

(1 x Zwitterion energy;, aliphatic)

Literature — Calculated = Residual Reference
Gas phase
AH® = —461.93
Solid phase
AH® = —678.69 -677.03 -1.66 60PON/MIG
G = 213.18
S§° = 216.30
AS° = —1128.68
AG® = —340.51
InK; = 137.36
L-Aspartic acid CH,NO,

(2% O~(I)(COY)) + (2 X CO~(C)(0)) + (1 x C-(H)(C)(CO)N)) +
(1xN=(H)(C)) + (1 x C-(H)(CO)(C)) +
(1% Zwitterion energy; aliphatic)

Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
A = -620.94 AH® = -804.37
Solid phase Solid phase )
AH° = ~758.80 ~786.62 27.82 60POM/MIG AH® = —973.28 —-972.45 -0.83 36HUF/ELL
G = 155.70 G, = 155.18 165.73 -10.55 63HUT/COL2
§° = 167.77 §° = 170.12 154.15 15.97 63HUT/COL2
AS° = - 846.07 AS° = —831.64
AG° = —534.36 AG® = -724.50
InK; = 215.56 InK; = 292.26
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TABLE 35. Amino acids (38) — Continued
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TABLE 35. Amino acids (38) — Continued

L-Glutamic acid CsHyNO, DL-Phenylalanine CyH(;NO,
(2x O-(H)(CO)) + (2 X CO~(C)(0)) + (1 X C-(H)(C)z) + (5% Ca=(H)(Cg)2) + (1 X Cg—(C)(Cp)2) + (1 X C-(H)x(CY(Cr)) +
(1x C-(H)(C)(COY(N)) + (1 X N~(H)(C)) + (1x C-(H)(C)(CO)(N)) + (1 X N~(H)2(C)) + (1 x CO~(C)(O)) +
(1 x Zwitterion energy; aliphatic) + (1 x C—(H)(CO)(C)) (1xO~(H)(CO)) + (1 X Zwitterion energy, aromatic I)
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH® = —825.00 AH® = -319.64
Solid phase Solid phase
AH® = —1009.70 -~-1001.86 -7.84 52TSU/HUN AH® = ~459.80 —461.25 1.45 52BRE/DER
Cy = 175.06 187.65 -12.59 63HUT/COL2 Cy = 203.01 205.00 -1.99 63COL/HUT
S° = 188.20 177.16 11.04 63HUT/COL2 §° = 213.64 211.06 2.58 63COL/HUT
AS® = —944.95 AS° = —859.53
AG® = -720.12 AG® = —203.98
InK; = 290.49 InK; = 82.28
L-Asparagine C4HgN20; L-Tyrosine CoHy NO;

(1 x O-(H)(CO)) + (1 x CO-(C)(0))+ (1 x C-(H)}(C)(CO)(N)) +
(1x C~(H),(CO)(C)) + (1 x CO~(CY(N)) +

(1XN-(H)>(CO) (amino acids)) -+ (1 x N~(H)(C)) +

(1x Zwitterion energy; aliphatic)

(1 X O-(H)(Cg)) + (1 X Cg~(O)(Cg)2) + (4 X Ca~(H)(Cr)2) +

(1% Cs~(C)(Ca)z) + (1 x C-(H)2(C)(Cs)) + (1 x C~(H)(C)(COY(N)) +
(1xXN-(H)2(C)) + (1 X CO-(C)(0)) + (1 X O-(H)(CO)) +

(1x Zwitterion energy, aromatic I)

Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH® = —609.09 AH® = —498.50
Solid phase Solid phase
AH® = —788.70 —791.05 2.35 36HUF/ELL AH° = -685.10 —666.03 -19.07 37HUF/FOX
C = 159.80 161.03 -1.23 32HUF/BOR G = 216.44 213.83 2.61 63COL/HUT
S = 174.50 173.27 1.23 32HUF/BOR S§° = 214.01 218.52 —4.51 63COT /JHUT
AgS° = —843.62 AS° = —-954.59
AG® = —539.53 AG® = -381.42
InK; = 217.64 InK; = 153.86
L-Glutamine CsH,oN20s3 2-Aminobenzoic acid C;H;NO;

(1 X O-(H)(CO)) + (1 X CO-(C)0)) + (1 x C-(H)(CY)COXN)) +
(1% C-(H)2(CO)(C)) + (1 X C~(H)2(C)s) + (1 x CO~(C)(N)) +

(1 X N-(H)(CO) (amino acids))+ (1 x N-(H)»(C)) +

(1x Zwitterion energy; aliphatic)

(4 X Co—~(H){(Cz)2) + (1 X N=(H)2(Cs)) + (1 X Co~(N)(Cp)a) +
(1x0-(H)(CO)) + (1 X CO~(0)(Cs)) + (1 X Cg—(CO)(Cg)2) +
(1 x Zwitterion energy, aromatic IT) +

(1xNH>~COOH (ortho corr))

Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH® = —629.72 AH® =  —296.00 —290.61 -5.39 74SAB/CHA
Solid phase Liquid phase
AH° = —-825.50 —820.46 —-5.04 STTSU/HUN AH® =  —380.40 —380.00 -0.40 T1ILEB/GUT
Cy = 184.18 182.98 1.20 63HUT/COL2 Cs = 258.70
§° = 195.06 196.28 -1.22 63HUT/COL2
AS°e -~ —956.92
AG® = -535.15
InK; = 215.88
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TABLE 35. Amino acids (38) — Continued TABLE 35. Amino acids (38) — Continued
2.Aminobenzoic acid (Continued) C,H,NO, 2-Aminobenzoic acid (Continued) C;H,NO,
(4 Ca=(H)(Ca)s) + (1 X N=(H)2(Cg)) + (1 X Ca-(N)(Cp)2) + (4% Co~(H)(Cp)z) + (1 X N=(H):(Cp)) + (1 X Co~(N)(Ca)2) +
(1x O~(H)(CO)) + (1 X CO~(O)(Cp)) + (1 X C~(CO)(Ca)a) + (1 X O~(H)(CO)) + (1% CO~(0)(Ca)) + (1 X C~(CO)(Ca)2) +
(1 x Zwitterion energy, aromatic IT)+ (1 X Zwitterion energy, aromatic IT)+
(1x NH,~COOH (ortho corr)) (1 XxNH,-COOH (ortho corr))
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Solid phase Solid phase
AH® = —400.90 —401.73 0.83 71LEB/GUT AH® = —412.80 —~415.73 2.93 TINAB/SAB
Cy = 165.27 165.27 0.00 26AND/LYN Cp = 177.82 169.98 7.84 26AND/LYN
§° = 168.42 §° = 168.42
AS® = ~629.55 AS°® = -629.55
AG® = -214.03 AG® = —228.03
InK; = 86.34 InK; 91.99
3-Aminobenzoic acid C:H,NO; N-Phenylglycine CsHNO,
(4x Cg~(H)(Cg)2) + (1 X Ca~(N)(Cg)2) + (1 X N(H)2(Cp)) + (5% Ca~(H)(Cp)2) + (1 X Co~(N}(Cr)2) + (1 X N-(H)(C}(Cs)) +
(1 x Cg~(CO)(Cg)2) + (1 x CO-(0)(Cg)) + (1 x O-(H)(CO)) + (1x C-(H),(CO)(N)) + (1 x CO—~(C)(0)) + (1 x O-(H)(CO)) +
(1 % Zwitterion energy, aromatic II}+ (1 X Zwitterion energy, aromatic II)
(1xNH,-COOH (meta corr))
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
Gas phase AH® = —~267.89
AH® = —283.60 —290.61 7.01 74SAB/CHA
: Solid phase
Liquid phase © AH® = —402.50 —-398.75 -3.75 04FIS/WRE
AH° = —389.80 —390.00 0.20 7T1LEB/GUT Cy = 176.60 180.15 ~3.55 80SAB/SKO
Cr = 258.70
Solid phase Hippuric acid; N-Benzoylglycine C,H;NO;
Ad® = —410.70 —411.73 1.03 T1ILEB/GUT (5 % Ca—~(H)(Cs)2) + (1 X Ca—(CO)(Ca)2) + (1 X CO~(Cs)(N)) +
Cy = 162.76 162.76 0.00 26AND/LYN (1x N-(H)(C)(CO) (amino acids)) + (1 X C~(H),(CO)(N)) +
§° = 168.42 (1xCO—(C)(0)) + (1 x O-(H)(CO)) +
AS° = —629.55 (1 x Zwitterion energy, aromatic IT)
AGe = —224.03
InK; = 90.37 Literature-Calculated = Residual ~ Reference
Solid phase
4-Aminobenzoic acid C;H;NO, AH® = —608.90 -609.15 0.25 61HUB/FRO
(4 X Cg—(H)(Cg)2) + (1 X Ca—~(N)(Cg)2) + (1 X N-(H)(Cg)) + G = 214.35 214.56 -0.21 41HUF
(1 x Cs«(CO)(Cs)2) + (1 X CO-(0)(Cg)) + (1 X O-(H)(CO)) +
(1 x Zwitterion energy, aromatic II)
Literature — Calculated = Residual Reference Glycylglycine C4HsN;: 03
(1xN-(H)2(C)) + (2 X C-(H)2(CO)N)) + (1 x CO~(C)(N)) +
(1 X N-(H}(C)(CO) (amino acids)) + (1 x CO-(C)(O)) +
Gas phase (1 x O—-(H}(CQ)) + (1 x Zwitterion energy: aliphatic)
AH® = -296.70 -290.61 —6.09 74SAB/CHA
Literature — Calculated = Residual Reference
Liquid phase
AH® = -301.90  —392.00 0.10 71LEB/GUT Gas phase
c = 258.70 AH® = —528.03
Solid phase
AH® = —747.68 —~748.15 0.17 92DIA/DOM
Gy = 163.97 163.22 0.75 69HUT/COL2
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TABLE 35. Amino acids (38) — Continued TABLE 35. Amino acids (38) — Continued
DL-Alanylglycine CsHoN205 N-Glycyl-DL-valine 7H14N2O3

(1 X N=(H),(C)) + (1 x C-(H)(C)(CO)(N)) + (1 x C~(H)s(C)) +
(1x-CH; corr (tertiary)) + (1 X CO~(C)(N)) +

(1 xN—(H)(C)(CO) (amino acids)) + (1 X C-(H)(CO)(N)) +
(1xCO~(C)(0)) + (1 x O-(H)(CO)) +

(1x Zwitterion energy; aliphatic)

(1XN-(H)>(C)) + (1 X C-(H)(CO)(N)) + (1 x CO-(C)(N  +
(1xN-(H)(C)(CO) (amino acids)) + (1 x C-(H)(C)(CO) 1))+
(1x CO~(C)(0)) + (1x O-(H)(CO)) + (1 x C-(H)(C)3) +

(2x C-(H)3(C)) + (2 X —CH3 corr (tertiary)) +

(1 X Zwitterion energy; aliphatic)

Literature — Calculated = Residual Reference Literature — Calculated = Residual Ref :nce
Gas phase Gas phase
AH® = —588.15 AH® = —633.84
Solid phase Solid phase
AH® = —771.80 -777.93 0.13 42HUF AH® = —835.00 —-832.99 -2.01 62P1 I/ALE
C = 182.83 185.90 -3.07 41HUF C, = 204.54
DL-Alanyl-DL-alanine CeH12N:03 Hippurylglycine t H2N;O0,

(1x N=(H)(C)) + (2 x C-(H)3(C)) + (2 X ~CH3 corr (tertiary))+
(2% C-(H)(Q)(CO)(N)) + (1 x CO~(C)(N)) +

(1 X N-(H)(C)(CO) (amino acids))+ (1 x CO—-(C)(0)) +

(1x O-(H)(CO)) + (1 x Zwitterion energy; aliphatic)

(5 X Co~(H)(C)s) + (1 X Ca~(CO)(Ca)z) + (1 X CO~(Ca)(! )+
(2x N~-(H)(C)(CO) (amino acids))+ (2 x C-(H),(CO)}(N +
(1xCO—~(C)(N)) + (1 x CO-(C)(0)) + (1 x O-(H)(CO)) +

(1 x Zwitterion energy, aromatic II)

Literature — Calculated = Residual Reference Literature-Calculated =Residual ~ Reference

Gas phase Solid phase

AH® = —648.27 AH® = —832.00 —829.20 -2.80 42HUF
C = 278.00 278.78 -0.78 41HUF

Solid phase

AH° = —807.32 -807.71 0.39 92DIA/DOM

Cr = 208.58 Glycylphenylalanine C1HisN203

(1 X N-(H)(C)) + (1 X C-(H)(CO)(N)) + (1 x CO~(C)(N)) +
(1 X N-(H)(C)(CO) (amino acids)) + (1 x C-(H)(C)(CO)(N)) +
(1 x C-(H)(C)(Cp)) + (5 X Co~(H)(Ca)z) + (1 X Cp~(C)(Ca)2) +

DL-Leucylglycine CsH6N203 (1 X CO-(C)(Q)) + (1 X O—-(H)(CO)) +

(2x C-(H)3(C)) + (1 x C-(H)(C)3) + (1 x~CHj; corr (tertiary)) +
(1x C{(H)z(C)2) + (1 x N~(H);(C)) + (1 x C-(H)(C)(COY(N)) +

(1x Zwitterion energy, aromatic I)

(1xCO~(C)(N)) + (1 x N—(H)(C)(CO) (amino acids))+ Literature — Calculated = Residual Reference
(I X C~(H)(COj(N)) + (1 X CO~(C)(O)) + (1 X O~(H)CO)) +
(1x Zwitterion energy; aliphatic)
Gas phase
Literature — Calculated = Residual Reference AH® = ~472.28
Gas phase Solid phase
AH® = —652.21 AH° = —684.50 ~681.30 -3.20 62PON/ALE
C = 269.22
Solid phase
AH® = -859.80 —860.06 0.26 42HUF
Cp = 256.34 226.46 29.88 41HUF
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TaBLE 35. Amino acids (38) — Continued TABLE 36. Nitroso (9)
Alanylphenylalanine C2H¢N203 Dimethylnitrosoamine C:H¢N,0
(1% N=(H)2(C)) + (2 X C~H)(CYCONN)) + (1 x C-(H)3(C)) + (2x C~(H)»(N)) + (2 x—CH3 corr (quaternary)) -+
(1x—=CHj corr (tertiary)) + (1 x CO~(C)(N)) + (1% N=(C);(NO))
(1 x N=(H)(C)(CO) (amino acids)) + (1 x C-(H)2(C)(Cg)) +
(5% Ca—(H)(Cg)2) + (1 X Cg~(C)(Cs)2) + (1 x CO~(C)(0)) + Literature — Calculated = Residual Reference
(1 x O-(H)(CO)) + (1 X Zwitterion energy, aromatic I)
Literature — Calculated = Residual Reference Gas phase
AH® = —3.30 —3.64 0.34 67KOR/PEP
Gas phase
AH® = —532.40 Liquid phase
AHC = —44.80 —-45.00 0.20 67KOR/PEP
Solid phase
AdH° = ~T710.40 -711.08 0.68 62PON/ALE .
C = 291.90 Nitrosobenzene C¢NsNO
(5 % Co—(H}(Ca)2) +(1 X Cp~(NO)Cs)2)
Literature — Calculated = Residual Reference
Glycylalanylphenylalanine Ci14H19N304
(1xN=(H);(C)) + (1 x C-(H)(CO)(N)) + (2% CO-(C)(N)) +
(2x N-(H)(C)(CO) (amino acids)) + (2 x C-(H)(C)(CO)}N)) + Gas phase
(1 X C-(H)3(C)) + (1 x—CH3 corr (tertiary)) + (1 x CO-(C)(0)) + AH® = 90.55
(1x O~(H)(CO)) + (1 X C~(H)2(C)(Cg)) + (5 X Cp~(H)(Cs)2) +
(1% Cag—(C)(Cg)2) + (1 X Zwitterion energy, aromatic I)
Solid phase
Literature — Calculated = Residual Reference AH® = —30.00 55.65 —85.65 30DRU/FLA
Gas phase
AH® = —685.04 N-Nitrosopiperidine CsH N0
(3% C~(H)2(C)) + (2% C=(H)x(CY(N)) + (1 X N~(C)(NO)) +
(1x N-Nitrosopiperidine rsc)
Solid phase
AH° = —926.80 -931.13 4.33 62PON/ALE Literature — Calculated = Residual Reference
C = 356.12
Gas phase
AH® = 16.60 16.71 -0.11 74GOL/PEP
Valylphenylalanine C14H3N,0; -
(1 X N-(H)2(C)) + (2 x C-(H)(C)(CO)(N)) + (2x C(H)5(C)) +
(1 x C~(H)(C)3) + (1 x -CHj corr (tertiary)) + (1 X CO-(C)(N)) + Liquid phase
(1 x N=(H)(C)(CO) (amino acids)) + (1 x C-(H),(C)(Cg)) + AH® = -31.10 -31.09 -0.01 74GOL/PEP
(5% Ce~(H)(Ca}2) + (1 X Cs~(C)(Ca)2) + (1 X COHC)(0)) +
(1x O-(H)(CO)) + (1 X Zwitterion energy, aromatic I)
Literature — Calculated = Residual Reference 4-Nitroso-1-naphthol C1oH/NO,
(6 Co~(H)(Cp)2) + (2X Car—(Car)(Ca)a) + (1X Co~(0)) +
(1 X naphthalene 2 sub) + (1x O-(H)(Cg)) + (1 x Cs—(NO))
Gas phase
AH° = ~575.83 Literature — Calculated = Residual Reference
Solid phase Gas phase
AH® = ~766.10 ~763.80 -2.30 63PON/ALE AH® = -20.50 —-20.49 -0.01 68HAM/FAG
G = 310.54
Solid phase
AH® = —107.90 -107.87 -0.03 68HAM/FAG
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TABLE 36. Nitroso (9) — Continued
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TaABLE 37. Nitro compounds (50)

1,3,5-Cyclotrimethylenetrinitrosamine; R-salt C3HNO¢ Nitromethane CH;NO,
(3 X C~(H),(N),) + (3 X N~(C)»(NO)) + (1 X R-salt rsc) (1x CH(H)3(NO,), Nitromethane), o = 3
Literature-Calculated = Residual Reference Literature — Calculated = Residual Reference
Solid phase Gas phase
AH® = " ' 28230 282.30 0.00 49MED/THO AH® = -74.86 -74.86 0.00 54MCC/SCO
Cp = 5732 57.32 0.00 69STU/WES
§° = 275.01 275.01 0.00 69STU/WES
AS° = —227.38
1,5-Dinitrosopentamethylenetetramine; CsH;oNcO; AG° = -17.07
3,7-Dinitroso-1,3,5,7-tetraazabicyclo[3.3.1)nonane " Ink; = 2.85
(5 % C~(H)2(N)2) + (2 X N~(C)3) + (2 X N-(C)(NO)) +
(1 x DINO-PMTA rsc)
Liquid phase i
Literature-Calculated = Residual Reference AH° = —112.60 -112.60 0.00 73LEB/RYA
Cp = 105.98 105.98 0.00 47JON/GIA
§° = 171.75 17175 0.00 47JON/GIA
Solid phase AS® = —330.64
AH® = 228.70 228.70 0.00 S6MED/THO AG® = -14.02
Ian Ll 566
Di-n -propyldiazene N-oxide CeH1N:0
(2X CHH)5(C)) + (2 X C(H)2(C)2) + (2 X C~(H)2(C)(NA)) +
(1 X Na—={C)) + (1 X Nao~(oxide)(C)) Dinitromethane CH;N,0,
(1 X C-(H)2(NO)2, Dinitromethane)
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
AH° = -31.00 —16.88 -14.12 81BYS Gas phase
AH° = —58.90 —58.90 0.00 71IKNO/MIR
Liquid phase
AH® = —-82.70 -70.58 -12.12 81BYS Liquid phase
AH® = —104.90 ~104.90 0.00 71IKNO/MIR
Di-tert -butyldiazene N-oxide CsH,sN.O
(6% C—{H)3(C))+ (2X CHC)3(Na)) + (1 X Na=(C)) +
(1 x Na—(oxide)(C)) + (6 x -CH; corr (quaternary)) Trinitromethane CHN,04
(1x C-(H)(NO,);, Trinitromethane)
Literature ~ Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
AH°® = -107.60 -107.62 0.02 81BYS Gas phase
AH° = ~0.30 -0.30 0.00 67MIR/LEB
Liquid phase
AH® = —-153.50 —153.50 0.00 81BYS Liquid phase
AH° = -32.80 ~32.80 0.00 67MIR/LEB
I,t?l;:yi::latobenzene; 1,4-Dicyanobenzene di- NG Solid phase
CsHN:0, AH® = —48.00 —48.00 0.00 67MIR/LEB
(4 X Ca~(H)(Cp)2) + (2 X Cs~(CNO)) : ‘ RIL
Literature — Calculated = Residual Reference Tetranitromethane CN.Os
(1 Xx C-(NO,)4, Tetranitromethane)
Gas phase i - =Resi Ref
AH® = 41050 410,50 0.00 RAC C Literature — Calculated = Residual eference
. Gas phase
Solid phase o
A = 2. . .00 75LEBMIR
AH° = 33750 337.50 0.00 92ACR/TUC * 82.30 8230 0 M
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TABLE 37. Nitro compounds (50) — Continued TaBLE 37. Nitro compounds (50) — Continued
Tetranitromethane (Continued) CN,Os 1-Nitrobutane (Continued) CH,NO,
(1 x C~(NO)s, Tetranitromethane) (1xC-(H)5(C)) + (2X C{H)x(C)2) + (1 X C{H)z(C)(NO,)), 0 = 6
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Liquid phase Liquid phase
AH® = 38.30 38.30 0.00 75LEB/MIR AH® = -19251 -192.57 0.06 49HOL/DOR
Cc = 195.06
Nitroethane C;HsNO; 1-Nitropentane CsH;1NO,
(1 X CHH)H(O)) + (1 X C<H)(CY(NOy)), 0 = 6 (1 C~(H)5(C)) + (3% C~(H)2(C)2) + (1X C~(H)(C)NO)), @ = 6
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH° = —102.30 -102.76 0.46 49HOL/DOR AH® = —164.65
C = 78.20 78.87 —0.67 69STU/WES Cy = 147.54
§° = 315.43 316.02 -0.59 69STU/WES §° = 433.50
AS° = —322.68 AS° = -614.13
AG® = —6.55 AG® = 18.45
an; = 2.64 anf = - 744
Liquid phase Liquid phase
AH® = -143.90 -141.11 -2.79 73LEB/RYA AHS = -21540 -218.30 2.90 73LEB/RYA
C = 134.22 134.22 0.00 66LIU/ZIE Cr = 225.48
2-Nitropropane C>H;NO,
1-Nitropropane C3H;NO; (2x C~(H)3(C)) + (1 x C-(H)(C)(NOy)) +
(1 %X C~(H)3(C)) + (1 x C~(H)2(C)2) + (1 x C-(H)(C)(NOy)), o = 6 (2x-CH; corr (tertiary)), o = 18
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH® = —~123.R0 -12339 -0.41 49HOI /DOR AH® = —139.00 —142.04 304 40HOL/DOR
Gy = 102.13 101.76 0.37 69STU/WES C = 101.50 101.04 0.46 69STU/WES
§° = 355.64 355.18 0.46 69STU/WES S° = 347.69 345.93 1.76 69STU/WES
AS° = —419.83 AS® = —429.08
AG® = 1.78 AG® = —-14.11
InK¢ = -0.72 InK; = 5.69
Liquid phase Liquid phase
AH° = -167.20 -166.84 -0.36 73LEB/RYA AH® = —180.30 —182.08 1.78 58CAS/FLE
Cy = 164.64
2-Nitrobutane CH,NO;
1-Nitrobutane C4H,NO: (1% C-(H)2(C)2) + (2% C~(H)3(C)) + (1 X C-{H)(C)(NO2)) +

(1XCH)3(C)) + (2% C(H)A(C)2) + (1 X C~(H)(CYNO), o = 6

(1x-CHj corr (tertiary)), o = 18

Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phasc
AH® = —143.90 —144.02 0.12 49HOL/DOR AH® = —163.60 —160.41 -3.19 49HOL/DOR
G = 124.89 124.65 0.24 69STU/WES C = 123.47 123.93 ~0.46 69STU/WES
S° = 394.47 394.34 0.13 69STU/WES $° = 383.34 385.09 -1.75 69STU/WES
AS° = —~516.98 AS°© = —526.23
AG® = 10.12 AG® = -3.51
lﬂK( = - 408 lIle = 1.42
J. Phys. Chem. Ref. Data, Vol. 22, No. 4, 1993
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TABLE 37. Nitro compounds (50) — Continued
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TabBLE 37. Nitro compounds (50) — Continued

2-Nitrobutane (Continued) CH,NO,
(1x C~(H)(C)2) + (2 X C-(H)3(C)) + (1 X CHH)(C)2(NO2)) +
(1x~CH; corr (tertiary)), o = 18

1,1-Dinitropentane CsH N0,
(1x C(H)3(C)) + (3% CH(H)2(C)2) + (1 X CHH)(CY(NO3)2)

Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
Liquid phase AH® = - 140.95
AH® = —207.50 —205.63 -1.87 49HOL/DOR
Liquid phase
AH°® = —216.90 —213.60 -3.30 68LEB/RYA2
2-Methyl-2-nitropropane C,4H;NO,
(Bx CHH)(C)) + (1 x CHC):(NOy)) +
(3x-CH3 corr (quaternary))
1,2-Dinitrvethanc CH N0,
Literature ~ Calculated = Residual Reference (2% C-(H)2(C)(NO,)) + (1 x NO-NO; (corr, aliph, adjacent))
Literature — Calculated = Residual Reference
Gas phase
AH°® =  -177.10 -177.11 0.01 T0KNO/MIR
Gas phase
AdH° = —-101.00
Liquid phasc G = 106.28
AH® =  -=217.20 -217.20 0.00 70KNO/MIR
Liquid phase
Solid phase AH°® = —165.20 ~167.00 1.80 68LEB/RYA2
AH° = —229.80 -229.82 0.02 70KNO/MIR C = 195.48
Solid phase
1,1-Dinitroethane C.H,N,0, AH® = —178.80 —178.00 —0.80 68LEB/RYA2
(1 X CHH)3(C)) + (1 x C(H)(C)(NO2),) +
(1x—CH; corr (tertiary))
Literature — Calculated = Residual Reference 1,3-Dinitropropane C3HgN,O,
(1x C=(H)2(C)2) + (2 x C-(H)2(C)(NOy))
Gas phase Literature — Calculated = Residual Reference
Ad° = —81.32
Gas phase
Liquid phase AH® = —-141.63
AH® = —14820 -138.59 -9.61 68LEB/RYA2 Cp = 129.17
Liquid phase
1,1-Dinitropropane C3HgN;04 A = =215.50 -212.73 -277 7TILEB/GUT
(1xX C~(H)3(C)) + (1 x C~(H)2(C)2) + (1 x C-(H)(C)(NO,)2) G = 225.90
Literature — Calculated = Residual Reterence
1,4-Dinitrobutane C HsN;0,
Gas phase (2% CHH)2(C)2) + (2 x C-(H)2(C)(NOy))
AH® = -100.70 —-99.69 -1.01 49HOL/DOR
Literature — Calculated = Residual Reference
Liquid phase
AH® = -163.20 -162.14 -1.06 68LEB/RYA2 Gas phase
AH° = —-162.26
C = 152.06
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TaBLE 37. Nitro compounds (50) — Continued TaBLE 37. Nitro compounds (50) — Continued
1,4-Dinitrobutane (Continued) CH;sN.0, 1,2-Dinitrobenzene (Continued) CHLN,0,
(2% C~(H)(C)y) + (2 X C(H)(C)(NOy)) (4 X Ca~(H)(Ca)) + (2 X Ca~(NO2)(Cs)2) +
(1xNO,-NO; (ortho corr))
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Liquid phase ..
AH° = —=23750 -—238.46 0.96 68LEB/RYA2
C = 256.32 Liquid phase
AH® = 2121 21.29 -0.08 71LEB/RYA
Solid phase ‘
AH® = —~249.20 —256.82 7.62 68LEB/RYA2 . Solid phase
AH® = —-1.80 1.72 -352 71LEB/RYA
Cy = 186.20 186.20 0.00 26AND
2.2-Dinitropropane C3HeN,04
(@2X C~(H)5(C))+ (1 X C-(C)o(NO,)s) +
(2x -CH3 corr (quaternary)) 1,3-Dinitrobenzene CHN;0,
(4 X CB—(H)(CB)z) + (2 X Cr(NOz)(CB)z) +
Literature — Calculated = Residual Reference (1xNO;-NO; (meta corr))
Literature — Calculated = Residual Reference
Gas phase
AH® = -122.14
Gas phase
AHC = 53.80 63.34 —9.54 SONIT/SEK2
Liquid phase
AH® = -181.20 -181.20 0.00 68LEB/RYA2
Liquid phase
AH® = —6.90 -10.46 3.56 71LEB/RYA
Solid phase
AH® = -192.50 -192.48 -0.02 68LEB/RYA2
C = 206.27 206.28 -0.01 S8BIL/NOL " Solid phase
AH® = —27.40 —25.38 -2.02 71LEB/RYA
Gy = 188.28 188.28 0.00 26AND
Nitrobenzene CHsNO;
(5 x Cg=(H)(Cg)2) + (1 X Ca~(NO3)(Cs)2)
1,4-Dinitrobenzene CeH4N20,
Literature — Calculated = Residual Reference (4 X Cag—~(H)(Cg),) + (2 X Cp~(NO,)(Cg)2)
Literature — Calculated = Residual Reference
Gas phase
AH® = 67.50 67.60 -0.10 71IKUS/WAD
Gas phase
AH° = 52.34
Liquid phase
AdI° = 12.50 12.50 0.00 T1LEB/KAT2
G = 186.70 186.70 0.00 36PAR/TOD Liquid phase
§° = 224.30 224.30 0.00 36PAR/TOD AH® = —-14.40 -23.96 9.56 26AND/LYN
AS°® = ~437.36 Cp = 23132
AG® = 142.90 S° = 275.38
InkK; = -57.64 AS°® = -621.79
AG® = 161.43
InK; = —65.12
1,2-Dinitrobenzene CJHIN:0,
(4 x Cg—(H)(Cag)2) + (2 X Cg—(NO;)(Cg)2) + Solid phase
(1xXNOz-NO; (ortho corr)) AH® = —38.70 —38.88 0.18 71LEB/RYA
Cp = 192.00 182.44 954 26AND/LYN
Literature — Calculated = Residual Reference §° = 311.92
AS® = —585.25
AG® = 135.61
Gas phase InK; = —54.70
AH® = 96.34
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TABLE 37. Nitro compounds (50) — Continued TaBLE 37. Nitro compounds (50) — Continued
1,3,5-Trinitrobenzene CcHaN;30¢ 1-Methyl-2-nitrobenzene; 2-Nitrotoluene CH,NO
(3% Ce~(H)(Cg)2) + (3 X Co—~(NO2)(Cs)2) + (1 x C-(H)3(C)) + (4 X Ce~(H)(Cs)z) + (1 X Ca~(C)(Cs)2) +
(3 X NOz-NO; (meta corr)) (1 %X Cp—(NO;)(Cg)2) + (1 X NO,~CH3 (ortho corr))
Literature — Calculated = Residual Reference Literature.— Calculated = Residual Reference
Gas phase Solid phase
AH° = 70.10 70.08 0.02 78CUN/PAL AH® = ~3522
Liquid phase
AH® = —20.50 -19.92 -0.58 TILEB/RYA 1-Methyl-3-nitrobenzene; 3-Nitrotoluene CH,NO,
(1 x C—(H)3(C)) + (4 X Cg~(H)(Cg)2) + (1 X Cx~(C)(Cs)2) +
(1 X Cp~(NO2)(Cs)2) + (1 x NO~CHj (meta corr))
Solid phase
AH° = -37.20 -3741 0.21 7T1ILEB/RYA Literature — Calculated = Residual  Reference
C = 230.79
Tiquid phase
AH° = -31.50 -28.11 -3.39 T1LEN/VEL
1-Nitronaphthalene C1oH,NO,
(7 %X Ca~(H)(Cg)2) + (2 X Car~(Csr)(Ca)2) + (1 X Cg~(NO2)(Cg)2) +
(1x naphthalene 1 sub)
1-Methyl-4-nitrobenzene; 4-Nitrotoluene C,H,NO,

Literature — Calculated = Residual Reference
Gas phase
AH° = 149.70 135.42 14.28 SONIT/SEK2
Liquid phase
AH® = 60.48
C = 251.10
§° = 270.96
AS° = —544.23
AG® = 22274
InK¢ = —89.85
Solid phase
AH® = 42.60 4141 119 37BAD
cp - 196.47
S° = 257.71
AS° = —557.48
AG® = 207.62
InK; = -83.75
i-Mexhyi-z-nitrobenzene; Z-Nitroioiuene CriiyNO;

(1x C~(H)3(C)) + (4 X Cs~(H)(Cg)2) + (1 X Cs—(C)(Cr)2) +
(1 x Ca~(NO,)(Cs)s) + (1 x NO~CH; (ortho corr))

Literature — Calculated = Residual Reference
Gas phase
AH°® = 3717
Liquid phase
AH® = -9.70 -22.11 12.41 71LEN/VEL
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(1x C~(H)3(C)) + (4 x Cg—~(H)(Cg)2) + (1 X Ceg~(C)(Cg)2) +
(1 X Cr(NOz)(CB)z)

Literature — Calculated = Residual Reference
Gas phase
AH° = 31.00 35.17 —4.17 TOLEN/VEL
Liquid phase
AH® = —24.11
C = 210.60
§° = 259.23
AS® = —538.74
AG® = 136.52
InK = —55.07
Solid phase
AH® = —48.12 -39.22 -8.90 71LEN/VEL
Cp = 172.38 175.67 -3.29 T9RIC/SAV
§° = 252.65
AS° = —545.32
AG® = 123.37
K = ~49.77
Nitromethylbenzene; Phenylnitromethane C;sH,NO,

(5 x Ca~(H)(Cp)2) + (1 x Cg~(C)(Cp)2) + (1 x C~(H)z(Cp)(NO2))

Literature — Calculated = Residual Reference
Gas phase
AH° = 30.70 30.69 0.01 69PEP/LEB
Liquid phase
AH°® = -22.80 -22.80 0.00 69PEP/LEB
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TaBLE 37. Nitro compounds (50) — Continued TABLE »37. Nitro compounds (50) — Continued
Nitromethylbenzene; Phenylnitromethane (Continued) C-H;NO, 2,4,6-Trinitrotoluene (Continued) C7HgN;O¢
(5% Ca~(H)(Ca)2) + (1 X Co~(C)(Cs)2) + (1 X C(H)(Ca)(NO2)) (1x C~(H)5(C)) + (2 X Ca~(H)(Ca)2) + (1 X Cs~(C)(Cr)2) +
(3 X Cs~(NO2)(Cg)2) + (3 X NO-NO; (meta corr)) +
Literature — Calculated = Residual Reference (2XxXNO~CH; (ortho corr))
: Literature — Calculated = Residual Reference
Solid phase
AH® = —3445 Liquid phase
AH® = —5253
2,4-Dinitrotoluene C7HeN204 Solid phase
(1x C~(H)3(C)) + (3 X Ce~(H)(Cg)2) + (1 X Cg—(C)(Cs)2) + AH® = ~66.90 —68.78 1.88 39BUR/THO
(2 X Cr(NOz)(CB)z) + (1 X NOrCH;; (ortho COI'I‘)) +
(1XNOz-NO; (meta corr))
Literatufe — Calculated = Residual Reference 2-Nitrophenol; o-Nitrophenol CeHsNO,
(4% Ce—(H)(Cg)2) + (1 X Ca~(0)(Ca)2) + (1 X Cp~(NOQ2)(Cg)2) +
(1 X O~(H)(Cg)) + (1 X NO~OH (ortho corr))
Gas phase
AH® = 30.00 3291 -291 77PEL Literature — Calculated = Residual Reference
Liquid phase Gas phase
AH® = —45.07 AH® = —129.00 -101.26 -21.74 92RIB/REI
Solid phase Liquid phase
AH® = —65.80 -60.75 -5.05 43PRO/GIL AH® = -177.02
Solid phase
2,6-Dinitrotoluene C7HgN:04 AH® = —202.40 —191.63 -10.77 92RIB/REI
(1x C~(H)3(C)) + (3 X Cag~(H)(Cs)2) + (1 X Ca~(C)(Cs)2) +
(2% Cg~(NO;)(Cg)2) + (2 X NO,~CH3 (ortho corr)) +
(1 X NO-NO; (meta corr))
3-Nitrophenol; m-Nitrophenol C¢HsNO;

Literature — Calculated = Residual Reference

Gas phase

AH® = 51.90 3491 16.99 77PEL

Liquid phase

AH® = -43.07

Solid phase

AH° = —46.40 —-56.75 10.35 49MED/THO
2,4,6-Trinitrotoluene C1H5N30‘

(1x C~(H)3(C)) + (2 x Cg—(H)(Cs)2) + (1 X Csg«(C)(Cs)2) +
(3 X Cr(NOz)(Cg)z) + (3 ® NO-NO; (mzm OOIT)) +
(2 NO-~CH; (ortho corr))

Literature — Calculated = Residual Reference

Gas phase

AH® = 3220 41.65 ~9.45 T7PEL

(4x Ce—~(H)(Cs)2) + (1 X Cp~(0)(Cs)2) + (1 X Cg=(NO,)(Cp)2) +
(1X O~(H)(Cg)) + (1 X NO~OH (meta corr))

Literature — Calculated = Residual Reference
Gas phase
AH® =  -105.50 —105.26 ~0.24 . 92RIB/REI
Solid phasc
AH® = —205.70 —204.63 -1.07 92RIB/REI
4-Nitrophenol; p-Nitrophenol CeHsNO;

(4x CB—(H)(CB)z) +(1x CB‘(O)(CB)z) +(1x Cr(NOz)(CB)z) +
(1xO-(H)(Cg))

Literature ~ Calculated = Residual Reference

Gas phase

Ad° = -112.10 —111.26 -0.84 92RIB/REI
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TaBLE 37. Nitro compounds (50) — Continued

E. S. DOMALSKI AND E. D. HEARING

TaBLE 37. Nitro compounds (50) — Continued

4-Nitrophenol; p-Nitrophenol (Continued) CeHsNO3
(4 X CB—(H)(CB)z) + (1 X CB—(O)(CB)z) + (1 X CB-(NOZ)(CB)z) +
(1x O~(H)(Ca))

2,4,6-Trinitrophenol; Picric acid CeH;3N;0,
(2% Ca~(H)(Ca)2) + (3 X Cz~(NO2)(Cp)2) + (1 X Ca~(O)(Ca)2) +
(1x O—~(H)(Cg)) + (3 X NO-NO; (meta corr)) +

(2xNO,-OH (ortho corr))
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Liquid phase
AdH® = —193.02 Gas phase
C = 248.37 AH® = —88.78
§° = 228.73
AS°® = —535.45
AG® = ~33.37 Liquid phase
InkK; = 13.46 AH® = -193.44
Solid phase Solid phase
AH® = -21240 ~204.63 =177 92RIB/REI AH®° = —-213.97 —216.19 222 60VOR/PRI
C = 160.44
§° = 231.67
AS® = -532.51
AG® = —45.86 2-Nitroaniline C¢H¢N;0;
Ink, - 18.50 (4 % Co—(H)(Cs);) + (1 % Cp~(NO2)(Cp)2) + (1 % Co~(N)(Cp)2) +
(1xN-(H)z(Cg)) + (1 X NHz~NO; (ortho corr))
Literature — Calculated = Residual Reference
2,4-Dinitrophenol C¢HN:Os
(3% Co~(H)(Ca)2) + (2% Cs—~(NO2)(Ca)2) + (1 X Co~(0)(Cs)2) +
{1 x O-(H)(Cg)) + (1 X NO-NO, (meta corr)) + Gas phase
(1xNO~OH (ortho corr)) AH® = 63.80 67.74 ~3.94 58HOY/PEP
Literature ~ Calculated = Residual Reference
Liquid phase
AH® = —9.40 -9.16 -0.24 7T1LEB/GUT
Gas phase C = 241.63
AH° = -128.10 ~105.52 —-22.58 S8HOY/PEP §° = 24271
AS° = -579.99
AG® = 163.76
Liquid phasc InK; — —66.06
AH® = -199.98
Solid phase
Solid phase AH® = —26.10 -2223 -3.87 71LEB/GUT
AH° = 23580 ~217.16 —18.64 42BAD C) = 164.40 170.48 -6.08 26AND/LYN
§° = 233.89
AS® = —588.81
AG° = 153.32
2,6-Dinitrophenol CcHN;0, InK; = —61.85
(3% Cp~(H)(Cs)2) + (2X Cs~(NO2)(Cg)2) + (1 X Cs~0)(Cr)2) +
(1 x O~(H)(Cs)) + (1 X NO~NO, (meta corr)) +
(2% NOz-OH (ortho corr))
3-Nitroaniline CJHeN,O,

Literature — Calculated = Residual Reference
Gas phase
AH® = -97.80 —95.52 -2.28 S8HOY/PEP
Liquid phase
AH° = ~183.98
Solid phase
AHC = —209.90 ~204.16 ~5.74 42BAD

(4 x Co~(H)(Cp)2) + (1 X Cg~(NO2)(Cs)2) + (1 x N~(H)2(Cs)) +
(1 X Ce~(N)(C)z) + (1 X NH-NO; (meta corr))

Literature — Calculated = Residual Reference

Gas phase

AH® = 58.40 61.74 -3.34 73MAL/GIG2
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TaBLE 37. Nitro compounds (50) — Continued TaBLE 37. Nitro compounds (50) — Continued
3-Nitroaniline (Continued) CJHeN:0, 2,3-Dinitroaniline (Continued) CHsNyO,

(4% Co~(H)(Ca)2) + (1 X Cs~(NO2)(Cp)2) + (1 X N~(H)2(Cg)) +
(1% Cg~(N)(Cg)2) + (1 X NH-NO; (meta corr))

Literature — Calculated = Residual Reference
Liquid phase
AH® = -14.40 -15.16 0.76 7iLEB/GUT
S Ce = 241.63
§° = 242711
AS° = —579.99
AG® = 157.76
InK; = —63.64
Solid phase
Adl° = —-38.30 —-28.23 -10.07 71LEB/GUT
C, = 168.20 170.48 -228 26AND/LYN
§° = 233.89
AS® = —-588.81
AG® = 147.32
InK; -59.43
4-Nitroaniline CcHgN,0O;

(4% Co—(H)(Cp)a) + (1 X Co=(NO,)(C)a) + (1 X Co—(N)(Cr)2) +
(1xN-(H)2(Cg)) )

Literature — Calculated = Residual Reference
Gas phase
AH® = 58.80 71.74 ~12.94 T3MAL/GIG2
Liquid phase
AH® = -20.70 -5.16 —15.54 71LEB/GUT
. = 241.63
§° = 242.711
AS° = ~579.99
AG° = 167.76
InKe = —-67.67
Solid phase
AH® = —-42.90 -18.23 —24.67 71LEB/GUT
G = 169.03 170.48 —1.45 26AND/LYN
§° = 233.89
AS°® = -588.81
AG® = 157.32
InkK; = -63.46
2,3-Dinitroaniline CeHsN3O4

(3% Ca~(H)(Cp)2) + (2% Ca~(NO2)(Cg)2) + (1 X N~(H)»(Cg)) +
(1% Cg~(N)(Cg)2) + (1 X NO-NO; (ortho corr))+
(1 X NH>-NOa (ortho corr)) + (1 X NH-NO; (meta corr))

Literature ~ Calculated = Residual Reference

Gas phase

AH® = 86.48

(3 X CB‘(H)(CB)z) + (2 X CE—(NOz)(Cg)z) + (1 X N"(H)z(CB)) +
{1 X Cg~(N)(Cg)2) + (1 x NO-NO; (ortho corr)) +
(1 x NH-NO; (ortho corr))+ (1 X NH~NO, (meta corr))

Literature — Calculated = Residual Reference
Liquid phase
AH° = ~10.37
Solid phase
AH° = -11.70 —30.66 18.96 62ZAK/ALE
G = 205.07
2,4-Dinitroaniline C¢HsN;O,

(3% Ce—(H)(Cg)2) + (2 X Cg~(NO2)(Cg)2) + (1 X N-(H)»(Cg)) +
(1% Cg~(N)(Ca)z) + (1 X C~(CB)(C)s) + (1 X NO~NO; (meta corr))+
(1xNH;-NO; (ortho corr))

Literature — Calculated = Residual Reference

Gas phase

AH® = 81.76
Liquid phase

AH® = -13.42
Solid phase

AH° = —65.60 -26.19 -39.41 62ZAK/ALE
2,5-Dinitroaniline CHN,0,

(3% Ca~(H)(Cp)z) + (2% Cg~(NO3)(Cp)s) + (1 X Ca~(N)(Ce)2) +
(1 X N~(H)2(Ca)) + (1 X NH,-NO; (ortho corr)) +
(1XNH;-NO; (meta corr))

Literature — Calculated = Residual Reference
Gas phase
AHC = 42.48
Liquid phase
AH° = —55.62
C = 29225
§° = 293.79
AS°® = —764.41
AG° = 172.29
InK; = —69.50
Solid phase
AH® = —44.30 -71.26 26.96 62ZAK/ALE
C = 201.31
§° = 321.60
AS° = -731.60
AG® = 148.36
InK; = -59.85
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TABLE 37. Nitro compounds (50) — Continued

E. S. DOMALSKI AND E. D. HEARING

TABLE 37. Nitro compounds (50) — Continued

2,6-Dinitroaniline CeHsN1O,
(3% Ca~(H)(Cp)2) + (2X Cg~(NO2)(Cs)2) + (1 X Co—(N)(Ca)2) +
(1 x N=(H)2(Cg)) + (1 x NO2~NO; (mmeta corr))+
(2x NH-NO; (ortho corr))

2,4,6-Trinitroaniline; Picramide CHNOg
(2 %X Ca—(H)(Ca)2) + (1 X Cg—~(N)(C5)2) + (3 X Cg~(NO;)(Cg),) +
(1 X N-(H)2(Cg)) + (3 X NO~-NO; (mneta corr))+
(2XNH;-NO; (ortho corr))

Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH® = 59.48 AH® = 41.70 66.22 ~24.52 78CUN/PAL
Liquid phase Liquid phase
AH® = -36.12 AH° = —-45.58
Solid phase Salid phase
AH® = -50.60 -51.76 1.16 62ZAK/ALE AH® = - 83.60 -63.79 -19.81 49MED/TOM
C = 207.15 C = 249.66
3,4-Dinitroaniline CsHsN>O, 2-Nitrobenzoic acid C,HsNO,

(3 x Co~(H)(Cg)2) + (2 X Ca~(NO2)(Cs)2) + (1 x N-(H)»(Cs)) +
(1% Cag~(N)(Cg)2) + (1 X NH-NO; (meta corr)) +
(1XNO;-NO; (meta corr))

(4 X Cr(H)(CB)z) + (1 X Cr(NOz)(CB)z) + (1 X CB-(CO)(CB)z) +
(1X CO~0)(Ca)) + (1 X O~(H)(CO)) + (1 X NO,~COOH
(ortho corr))

Literature — Calculated = Residual Reference ‘Literature — Calculated = Residual Reference
Gas Phas Gas phase
AH® = 5748 AH® = —285.01
Liqui Liquid phase
A%ud phase _3812 AH® = -37880  —38080 200  7ILEBRYA
cs = 254.39
Solid phase X
AH® = -32.60 -53.76 21.16 62ZAK/ALE Solid phase
Co = 20715 AH® = -39848  —400.38 1.90 71ILEB/RYA
’ Ce= 19163 176.94 14.69 26AND/LYN
§° = 255.45
AS° = —~616.99
3,5-Dinitroaniline CHN:0,  AG" = ~216.42
(3% Cg—~(H)(Ca)2) + (2 X Cg~(NO2)}(Cs)2) + (1 X Co~(N)(Ca)2) + InkK; = 87.30
(1 x N—(H)2(Cp)) + (1 x NO,-NO, (meta corr))+
(2X NH;-NO; (meta corr))
Literature — Calculated = Residual Reference 3-Nitrobenzoic acid CHsNO,
(4% Cg~(H)(Cs)2) + (1 X Cs~(NO,;)(Cs)2) + (1 X Cp—(COXCs)2) +
(1 x CO—(0)(Cs)) + (1 X O—-(H)(CO)) + (1 x NO,~COOH
Gas phase (meta corr))
AH® = 47.48 .
Literature — Calculated = Residual Reference
Liquid phase
AH° = —~48.12 Gas phase
AH® = -~296.01
Solid phase -
AH° = -3890 -63.76 24.86 62ZAK/ALE Liquid phase
cp - 207.15 AH° = —30470  —394.80 0.10 TILEB/RYA
c = 254,39

J. Phys. Chem. Ref. Data, Vol. 22, No. 4, 1993




ESTIMATION OF THERMODYNAMIC PROPERTIES OF ORGANIC COMPOUNDS 1031
TasLE 37. Nitro compounds (50) — Continued TABLE 38. Nitrites (3)
3-Nitrobenzoic acid (Continued) C¢HsNO, Methyl nitrite CH,;0NO
(4 X Ca~(H)(Cs)2) + (1 X Ca—(NO2)(Cs)2) + (1 X Cp—(CO)(Cr)2) + (1xC~H)3(0)) + (1 xO(C)(NO)), o = 3
(1% CO~0)(Cs)) + (1 x O~(H)(CO)) +
(1x NO,~COOH (meta corr)) Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
AH° = —65.40 —66.49 1.09 62RAY/GER
Solid phase G = 63.22 63.22 0.00 69STU/WES
AH° = —41401 —411.38 -2.63 71LEB/RYA §° = 284.30 284.30 0.00 69STU/WES
C = 173.22 176.94 -372 26AND/LYN AS® = —115.57
S° = 25545 AG® = -32.03
AS° = —-611.25 InK; = 12.92
AG”° = —-229.13
InK; = 9243
Ethyl nitrite C:H;ONO
(1% C~(H)s(C)) + (1% C(H)z(0)(0)) + (1 x OAC)(NO))
4-Nitrobenzoic acid C;HsNO,
(4 x Ce—~(H)(Ca)2) + (1 X Cg—(NO:)(Cs)2) + (1 X Ca—~(CO)(Ca)2) + Literature ~ Calculated = Residual Reference
(1x CO~0)(C)) + (1 X O~(H)(CO))
Literature — Calculated = Residual Reference Gas phase
AH° = -101.25 —99.39 —1.86 56GRA
C = 83.55
Gas phase
AdH°® = -310.01
Liquid phase
AH° = —127.60 -129.91 2.31 59GRA/WIL
Liquid phase
AH® = —392.20 -410.80 18.60 71ILEB/RYA
C = 254.39
n-Propyl nitrite C>H,ONO
(1% C~(H)3(C)) + (1 X C(H)2(C)2) + (1 x C~(H)(0)(C)) +
Solid phase (1x0—-(C)(NO))
AH® = —42690 —42538 ~152 TILEB/RYA
G = 180.33 176.94 3.39 26AND/LYN Literature ~ Calculated = Residual Reference
§° = 255.45
AS° = -616.99
AGe = —-241.42 Gas phase
InK; = 97.39 A =  —12594 —120.02 -5.92 S59GRA/WIL
C = 106.44
Liquid phase
AH®° = —159.00 —155.64 -3.36 S9GRA/WIL
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TABLE 39. Nitrates (6)

E. S. DOMALSKI AND E. D. HEARING

TABLE 39. Nitrates (6) — Continued

Methyl nitrate CH;0NO, n-Propyl nitrate (Continued) C;H,ONO,
(1X C(H)5(0)) + (1 X O-(C)NO,), o = 6 \ (1% C-(H)5(C)) + (1 X C~(H):(C)a) + (1 x C(H)(O)(C)) +
(1x0~(C)(NO2)), 0 = 6
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase .
AH® = -123.00 -121.97 -1.03 S8RAY/OGG2 Liquid phase
C = 76.48 77.19 -0.71 69STU/WES' AH® = 21451 -218.10 3.59 S7TFAI/SKI
§¢ = 301.88 304.34 —2.46 69STU/WES C: = 196.94
AS° = —198.05 §° = 275.77
AG® = —62.92 AS° = —499.24
InK; = 25.38 AG® = —-69.25
InK; = 27.94
Liquid phase :
AH° = -157.10 -156.57 -0.53 58RAY/OGG2
Cp = 157.19 132.88 2431 S3GRA/SMI Isopropyl nitrate C;H,ONO;
S° = 216.98 210.80 6.18 53GRA/SMI (2x CH)3(C)) + (1 x C-(H)(O)(C); (ethers,esters)) +
AS° = -291.59 (1 X O—(C)(NO,)) + (2 x—~CHj; corr (tertiary)), o = 18
AG® = —69.63
InK; = 28.09 Literature — Calculated = Residual Reference
Gas phase
Ethyl nitrate C;H,ONO; AH° = -191.00 ~188.21 -2.79 57GRA/PRA
(1 X C~(H)3(C)) + (1 X C(H)2(0)(C)) + (1 x O-(C)(NO2)), o0 = 6 Cy = 120.67 120.70 —0.03 69STU/WES
§° = 373.21 369.73 3.48 69STU/WES
Literature — Calculated = Residual Reference AS° = -405.28
AG® = —67.37
InK; = 27.18
Gas phase
AdH° = —154.10 —-154.87 0.77 57GRA/PRA
G = 97.36 97.52 -0.16 69STU/WES Liquid phase
S° = 348.32 347.77 0.55 69STU/WES AH° = -229.70 —~229.54 -0.16 STFAL/SKI
AS° = —290.93 Cp = 191.10 194.92 -3.82 88LUS/RUB
AG® = —68.13 S = 263.20 268.79 -5.59 88LUS/RUB
InK; = 27.48 AS°® = -506.22
AG° = —-7861
InK; = 31.71
Liquid phase
AH®° = -19041 -192.37 1.96 S7FAI/SKI
Ce = 170.30 166.52 3.78 S4GRA/SMI
S° = 247.20 243.39 381 54GRA/SMI Ethylene glycol dinitrate; EGDN C;H,N,O¢
AS° = —395.31 (2x C~(H)2(0)(C)) + (2 x O~(C)(NO2)) +
AG® = —-74.51 (2% (ONO,)-(ONO,) (aliphatic corr))
InkK; = 30.06
Literature — Calculated = Residual Reference
n- Propyl nitrate C5H,0NO, Gas phase
(1x C~(H)3(C)) + (1 X CH{H)z(C)2) + (1 X C-(H)(0)(C)) + AH® = —-189.30 -195.02 572 77PEL
(1XO~C)(NO2)), 0 = 6
Literature — Calculated = Residual Reference Liquid phase
AH® = —255.80 -257.72 1.92 34TOM/TAK
Gas phase
AH° = -173.89 —175.50 1.61 S57GRA/PRA
C = 121.29 12041 0.88 69STU/WES
§° = 385.35 386.93 —-1.58 69STU/WES
AS°® = —388.08
AG® = —59.79
InK; = 24.12
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TABLE 39. Nitrates (6) — Continued TABLE 40. Nitramines (10)
Glyceryl trinitrate; Nitroglycerine C3HsN;0y Nitrourea ) CH;N;0;
(2 x C~(H)(0)(C)) + (3 x O—«(C)(NO2)) + (1 x N-(H)2(CO) (amides, ureas))+ (1 x CO-(N).) +
(1 x C—(H)(O)(C)2 (ethers,esters)) + (1xN—(H)(CO)(NO,))
(3 % (ONO,)~(ONO,) (aliphatic corr))
Literature-Calculated = Residual Reference
Literature — Calculated = Residual Reference
Solid phase
Gas phase AH° = —28230 ~282.35 0.05 49MED/THO
AHC° = —279.70 —279.09 —0.61 88MIR/KOR
Liquid phase Methyldinitramine CH3N»O,
AH® = —371.70 -371.78 0.08 88SMIR/KOR (1 x C~(H)3(N)) + (1 x-CH3 corr (quaternary))+
(1xN-(C)Y(NO2),)
Literature — Calculated = Residual Reference
Gas phase
A = 53.50 53.48 0.02 87MIR/KOR
Lignid phase
AH® = 1.50 1.50 0.00 87TMIR/KOR
Methylenedinitramine; MEDINA CHUNO,
(1x C-(H)2(N)2) + (2 x N—-(H)(C)(NO>))
Literature-Calculated = Residual Reference
Solid phase
AH® = —57.90 - 59.00 1.10 54MUR/GOL
DimethyInitramine C;HeN,0,
(2% C—-(H)3(N)) + (2 Xx—CH; corr (quaternary)) +
(1XN~(C)(NOy))
Literature ~ Calculated = Residual Reference
Gas phase
AH° = -5.00 -5.64 0.64 TIMAT/V'Y
Liquid phase
AH° = —54.00
Solid phase
AdH° = -74.90 -62.18 -12.72 TIMATNV'Y
Ethylenedinitramine; Haleite CHNO,
(2X C-(H)2(C)(N)) + (2 X N-(H)(C)(NO2))
Literature-Calculated = Residual Reference
Solid phase
AdH° = —104.60 —101.00 -3.60 73KRI/LIC
Cp = 175.30
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TaBLE 40. Nitrramines (10) — Continued

E. S. DOMALSKI AND E. D. HEARING

TABLE 40. Nitramines (10) ~ Continued

Diethylnitramine C4H10N202
(2% C<(H)3(0)) + (2X C~(H)(C)(N)) + (1 X N~(C)2(NO2))

Literature — Calculated = Residual Reference
Gas phase
AH° = -53.10 —-53.12 0.02 S8CAS/FLE
Liquid phase
AH® = —106.20 —106.82 0.62 S8CAS/FLE
N-Nitropiperidine CsllI1gN202

(3% C~(H)y(C)2) + (2 X C~(H)z(CY(N)) + (1 X N-(C)o(NOy)) +
(1 x N-Nitropiperidine rsc)

Literature — Calculated = Residual Reference

Gas phase

A ® = —44.40 —44.40 0.00 TIMAT/V'Y
Liquid phase

AH° = -92.90 -92.90 0.00 TIMAT/V'Y
Solid phase

AH® = —107.75 -107.75 0.00 87MES/TOD
1,3,5-Cyclotrimethylenetrinitramine;
Hexogen; RDX C3HeN¢O¢

(3 X C~(H)2(N)) + (3 X N~(C)2(NO2)) + (1 X RDX rsc)

Literature — Calculated = Residual Reference
Gas phase
AHS = 205.30 206.00 -0.70 T8SCUN/PAL
Solid phase
AH® = 71.00 72.00 -1.00 73KRI/LIC

1,3,5,7-Cyclotetramethylenetetranitramine;

Octogen; HMX C.HN:Oq
(4 X C—~(H)2(N)2) + (4 X N~(C)2(NO2)) + (1 x HMX rsc)
Literature — Calculated = Residual Reference

Gas phase
AH® = 248.90 249.00 -0.10 78CUN/PAL
Solid phase
AH® = 87.90 88.00 -0.10 73KRI/LIC
N-Methyl-N-nitro-(2,4,6-trinitro)aniline; Tetryl;

Tetralite C7HsNsOs

(2% Cag—~(H)(Cs)2) + (1 X Cag~(N)(Cg)2) + (3 X Ca-(NO,)(Cs)2) +
(1% N=(C)(Cp)(NO2)) + (1 x C-(H)3(N))

Literature — Calculated = Residual Reference
Gas phase
AH® = 162.80 162.71 0.09 78CUN/PAL
Liquid phase
AH°® = 52.00 5231 -0.31 73KRI/LIC
Solid phase
AH® = 29.00 29.07 -0.07 73KRI/LIC
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TABLE 41. Cyclic CHNO (3) TABLE 42. Thiols (31)
Succinimide CH:sNO; Methanethiol CH,S
(2% C-(H)(CO)(C)) + (2X CO~(C)(N)) + (1 X N~(H)(CO);) + (1 C~(H):(S)) + (1 X SHCYH)), & = 3
(1% succinimide rsc)
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
Gas phase AH® =  —207 -2362 0.65 61GOO/LAC
AH® = —375.50 —375.50 0.00 90MEN/PIL G = 50.25 51.49 -1.24 69STU/WES
§° = 255.06 255.86 -0.80 69STU/WES
AS° = —~43.08
Solid phase AG® = -10.78
AH°® = —459.10 —459.10 0.00 66COL/SKI InK; = 435
Liquid phase
Glutarimide CsH,NO; AH® = —46.70 —47.55 0.85 61GOO/LAC
(2% C—(H)(COXC)) + (1 x C~(H)=(C)2) + (2 X CO-(C)(N)) + C = 87.82 :
(1 x N=(H)(CO),) + (1 % glutarimide rsc) S° = 169.25
AS® = —129.69
Literature ~ Calculated = Residual Reference AG® = —8.88
InK; = 3.58
Gas phase )
AH® = —393.60 —393.60 0.00 90MEN/PIL
Ethanethiol C;H¢S
(1 xC~(H)(C)) + (1 X C-(H)z(C)(S)) + (1 x S~(C)(H)), ¢ = 3
Solid phase
AH® = —-487.70 —487.64 -0.06 9OMEN/PIL Literature — Calculated = Residual Reference
Gas phase
N,N-Bisuccinimide CsHsN;O,4 AH® = —46.11 —46.79 0.68 52MCC/SCO
(4 x C—(H)(C)(CO)) + (4 x CO-(C)(N)) + (2 X N~(CO)(N)) + Cy = 72.68 72.39 0.29 69STU/WES
(2 X succinimide rsc) S§° = 296.10 297.73 ~1.63 69SYU/WES
AS® = —-137.52
Literature-Calculated = Residual Reference AG® = -5.79
InK; = 233
Solid phase
AH° = ~709.36 -709.36 0.00 66COL/SKI Liquid phase
AH° = -73.60 -7432 0.72 57MCC/HUB
Cy = 117.86 112.00 5.86 52MCC/SCO
L0 = 207.02 210.34 -332 S52MCC/SCO
AS° = —22491
AG° = -7.26
InK; = 2.93
1-Propanethiol CoHsS

(1 X C~(H)5(C)) + (1 X C~(H)2(C)2) + (1 x C~(H)(C)(S)) +
(AxS~(C)(H)), 0 =3

Literature — Calculated = Residual Reference
Gas phase
AH® = -67.86 -67.42 ~-0.44 56PEN/SCO
Cp = 94,77 95.28 —0.51 69STU/WES
Se = 336.39 336.89 ~-0.50 69STU/WES
AS° = —234.67
AG° = 2.55
nK; = -1.03

J. Phys. Chem. Ref. Data, Vol. 22, No. 4, 1993



1036

TABLE 42. Thiols (31) — Continued
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TaBLE 42. Thiols (31} — Continued

1-Propanethiol (Continued) C3HgS 1-Hexanethiol CeH S
(1 X C~(H)(C)) + (1 X C~(H)2(C)2) + (1 X C~(H)(C)(S)) + (1 C-(H)5(C)) + (4 X C~{H)(C)) + (1 X C-(H)(C)(S)) +
(1xS~(C)(H)), ¢ = 3 (1xS~(C)(H)), o = 3

Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference

Liquid phase Gas phase

AH° = -99.90 —100.05 0.15 54HUB/WAD AH® = -128.99 -~129.31 0.32 660SB/DOU
Gy = 144.56 142.42 2.14 S6PEN/SCO C, = 164.05 163.95 0.10 69STU/WES
§° = 242.50 242.72 -0.22 S6PEN/SCO §° = 454.30 454.37 -0.07 69STU/WES
AS° = —328.84 AS° = -526.13
AG® = -2.01 AG® = 27.55
InK; = 0.81 InK; = -11.12
) ‘ Liquid phase

1-Butanethiol CsH oS AH® = —-175.70 —-177.24 1.54 66GOO/DEP
(I1X C=(H)3(C)) + (2 x C-(H)2(C),) + (1 x C~(H)(C)(S)) + C = 230.71 233.68 -2.97 70FIN/MCC
(1%S~(C)(H)), o = 3 §° = 343.21 339.86 3.35 70FIN/MCC

AS° = - 640.63
Literature — Calculated = Residual Reference AG® = 13.76
InK; = —5.55
Gas phase
AH® = —88.07 —88.05 -0.02 57SCO/FIN
G = 118.16 118.17 -0.01 69STU/WES 1-Heptanethiol C7H S
§° = 375.22 376.05 -0.83 69STU/WES (1x C~(H)3(C)) + (5 x C-(H),(C)2) + (1 x C-(H),(C)(S)) +
AS® = —331.82 (I1xS-(C)H)), ¢ = 3
AG® = 10.88
InK; = —4.39 Literature — Calculated = Residual Reference
Liquid phase Gas phase
AH® = —124.70 -125.78 1.08 58HUB/GOO AH° = -150.00 —149.94 -0.06 660SB/DOU
Cp = 172.30 172.84 -0.54 57SCO/FIN Cp = 186.94 186.84 0.10 69STU/WES
§° = 275.98 275.10 0.88 57SCO/FIN §° = 493.25 493.53 -0.28 69STU/WES
AS° = —-432.77 AS°® = -623.28
AG® = 3.25 AG® = 35.89
InkK; = -1.31 InK; = —14.48
Liquid phase
1-Pentanethiol CsH;2S AH® = -200.50 —202.97 2.47 66GOO/DEP
(1 X C~(H)3(C)) + (3 x C-(H)2(C)2) + (1 x C-(H)2(C)(S)) + G = 259.32 264.10 -4.78 TO0FIN/MCC
(AxS<C)H)), o =3 §° = 375.35 372.24 in 7O0FIN/MCC
AS° = —744.56
Literature — Calculated = Kesidual Reference AGE = 19.02
InK; = —7.67
Gas phase
AH® = —110.10 —108.68 -1.42 65FIN/HOS
C = 141.21 141.06 0.15 69STU/WES 1-Octanethiol CsHysS
§° = 415.29 415.21 0.08 69STU/WES {1 X C-(H)3(C)) + (6 X C-(H)2(C)2) + (1 x C—(H)(C)(S)) +
AS° = —-428.97 (1xS~(C)(H)), 0 = 3
AG® = 19.22
InK; = =115 Literature — Calculated = Residual Reference
Liquid phase Gas phase
AH® = -152.10 —151.51 -0.59 54HUB/CAT AH® = -170.21 -170.57 0.36 69STU/WES
G = 201.17 203.26 -2.09 52FINSCO G = 209.79 209.73 0.06 69STU/WES
§° = 310.37 307.48 2.89 52FIN/SCO S§° = 532.20 532.69 -049 69STU/WES
AS° = -~536.70 AS® = -720.43
AG® = 8.51 AG® = 44.23
InK; = —343 InK; = ~-17.84

J. Phys. Chem. Ref. Data, Vol. 22, No. 4. 1993



ESTIMATION OF THERMODYNAMIC PROPERTIES OF ORGANIC COMPOUNDS 1037
TABLE 42. Thiols (31) — Continued TABLE 42. Thiols (31) — Continued
1-Octanethiol (Continued) CsHy 58 1-Hexadecanethiol CyeH3 S
(1 X C(H)3(C)) + (6 X C~(H)2(C)2) + (1 X C(H)AC)(S)) + (1x C-(H)3(C)) + (14 x C-{H)2(C)z) + (1 x C~(H)2(C)(S)) +
(1xS~(C)(H)), o = 3 (1xS~(C)(H)), 0 = 3
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Liquid phase
AH° = —228.70 Gas phase
= 294.52 AH® = —335.10 —335.61 0.51 69STU/WES
§° = 404.62 G = 392.75 392.85 -0.10 69STU/WES
AS° = —848.49 §° = 843.79 845.97 ~-2.18 69STU/WES
AG° = 24.28 AS° = —1497.64
InK; = —9.79 AG® = 110.91
InK; = —44.74
1-Nonanethiol CsH20S Liquid phase
(1 x C~(H)3(C)) + (7x C-(H)2(C)2) + (1 x C-(H)(C)(S)) + AH® = —434,54
(AXS~HO)H)), o = 3 C: = 537.88
§° = 663.66
Literature — Calculated = Residual Reference AS° = —1679.94
AG® = 66.33
InK; = -26.76
Gas phase
AH® = —190.83 ~191.20 0.37 69STU/WES
C = 232.67 232.62 0.05 69STU/WES
§° = 571.16 571.85 —-0.69 69STU/WES 1-Eicosanethiol © CaeHesS
AS® = ~817.58 (1x C~(H)3(C)) + (18 x C~(H)2(C)2) + (1 x C-(H)(C)(S)) +
AG® = 52.56 (1xS~(C)H)), o = 3
InkK; = -21.20
Literature — Calculated = Residual Reference
Liquid phase
AH° = —254.43 Gas phase
C = 324.94 AH® = ~417.56 -418.13 0.57 69STU/WES
§° = 437.00 C = 484.26 484.41 -0.15 69STU/WES
AS°® = —952.42 §° = 999.60 1002.61 -3.01 69STU/WES
AG® = 29.54 AS° = —1886.24
InK; = -11.91 AG® = 144.25
InkK; = —58.19
1-Decanethiol CyioH2:S Liquid phase
(1x CHH)3(C)) + (8 x C-(H)=(C)2) + (1 x C-(H)AC)(S)) + AH® = —537.46
(I1xS~C)yH)), e = 3 Cy = 659.56
§° = 793.18
Literature — Calculated = Residual Reference AS° = —2095.67
AG® = 87.36
InK; = -35.24
Gas phase
AH°® = -=21146 —211.83 0.37 69STU/WES
G = 255.56 255.51 0.05 69STU/WES
§° = 610.11 611.01 -0.90 69STU/WES 1,2-Ethanedithiol C:HgS;
AS° = -914.73 (2xS~(C)(H)) + (2 x C-(H)(C)(S))
AG® = 60.90
Ink; = —24.57 Literature — Calculated = Residual Reference
Liquid phase Gas phase
AH® = —-276.50 —280.16 3.66 66GOO/DEP AH® = -9.70 —9.06 —0.64 62MAN/SUN
G = 355.36 Cy = 93.32
§° = 469.38
AS°® = -~1056.35
AG® = 3479
InK; = -14,03
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TABLE 42. Thiols (31) — Continued
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TABLE 42. Thiols (31) — Continued

1,2-Ethanmedithiol (Continued) C;H(S;
(2% S~C)(H)) + (2 x C-(H)A(CX(S))
Literature — Calculated = Residual Reference
Liquid phase
AH® = -54.40 -53.42 -0.98 62MAN/SUN
C = 151.04
§° = 254.08
AS® = -213.22
AG® = 10.15
inK; = -4.10
1,3-Propanedithiol CH,S;
(2% S~(C)(H)) + (1 X C-(H)z(C)2) + (2 x C~(H)(C)(S))
Literature — Calculated = Residual Reference
Gas phase
AH® = -29.70 —-29.69 -0.01 62MAN/SUN
C = 116.21
Liquid phase
AH® = —79.40 -=79.15 -0.25 62MAN/SUN
Cy = 181.46 )
§° = 286.46
AS° = —317.15
AG® = 1541
InK; = -6.22
1,4-Butanedithiol CH,0S;
(2xSHC)(H)) + (2x C-(H)2(C)2) + (2 X C-(H)AC)(S))
Literature — Calculated = Residual Reference
Gas phase
AH® = -50.40 -50.32 -0.08 62MAN/SUN
G = 139.10
Liquid phase
AH° =  -105.70 ~104.88 -0.82 62MAN/SUN
G = 211.88
S° = 318.84
AS° = —421.08
AG° = 20.67
InK; = ~8.34
1,5-Pentanedithiol CsH12S:
(2% SHC)(H)) + (3 x CH(H)(C)2) + (2 X C-(H)(C)(S))
Literature — Calculated = Residual Reference
Gas phase
AH° = —71.00 -70.95 -0.05 62MAN/SUN
G = 161.99

1,5-Pentanedithiol (Continued) CsH,2S:
(2% S~HC)(H)) + (3 C~(H)2(C)2) + (2 x C(H)2(C)(S))
Literature — Calculated = Residual Reference
Liquid phase
AH®° = —13030 -130.61 0.31 62MAN/SUN
Cp = 242.30
§° = 351.22
AS° = —525.01
AG®° = 25.92
InK; = -10.46
2-Propanethiol C3HsS
(1 X SHC)(H)) + (2 X C{H)3(C)) + (1 x CHH)(C)(S)) +
(2x~-CHj corr (tertiary)), o = 9
Literature — Calculated = Residual Reference
Gas phase
AH® = -76.23 -76.28 0.05 54MCC/FIN2
Cp = 95.98 97.51 -153 69STU/WES
§° = 324.30 326.68 -2.38 69STU/WES
AS° = —244.88
AG® = -327
InK; = 1.32
Liquid phase
AH® = —-105.90 —105.59 -0.31 54HUB/WAD
C = 145.35 142.08 327 S4MCC/FIN2
S° = 233.55 235.94 -2.39 54MCC/FIN2
AS° = —335.62
AG® = -5.53
InK; = 2.23
2-Butanethiol CHyoS
(1x S~HC)(H)) + (2 x C~(H)5(C)) + (1 X C~(H)2(C)2) +
(1 x C-(H)(C)(S)) + (1 x—CHj corr (tertiary)), ¢ = 9
Literature — Calculated = Residual Reference
Gas phase
AH® = -96.90 —94.65 -2.25 58MCC/FIN
C = 119.29 120.40 -1.11 69STU/WES
§° = 366.73 365.84 0.89 69STU/WES
AS° = —342.03
AG® = 733
InK; = —2.96
Liquid phase
AH® = —131.00 -129.14 -1.86 58HUB/GOO
G = 171.21 172.50 -1.29 58MCC/FIN
$° = 266.35 268.32 -197 58MCC/FIN
AS° = —439.55
AG® = 1.91
InK; = -0.77
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TABLE 42. Thiols (31) — Continued TABLE 42. Thiols (31) — Continued
2-Methyl-1-propanethiol CHy oS 2-Methyl-2-butanethiol (Continued) CsHy,S
(1 xS~C)(H)) + (1 x C~(H)>(C)(8)) + (1 X C(H)(C)3) + (3% C-(H)3(C)) + (1 x C(H)z(C)2) + (1 x S~(C)(H)) +
(2 x~CHj; corr (tertiary)) + (2 X C-(H)3(C)), o = 9 (1 X C~(C)s(8)) + (2 x —CHjs corr (quaternary)), o = 81
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Liquid phase
AdI° = —97.24 —94.74 —2.50 SSHUB/GOO AH® — —162.80 —160.59 —-221 62SCO/DOU
C = 118.32 118.20 0.12 69STU/WES Cp = 198.95 200.08 -1.13 74MES/FIN
S° = 362.88 362.31 0.57 69STU/WES §° = 295.60 281.37 14.23 74AMES/FIN
AS°® = —345.56 AS° = —-562.81
AGe - 8.29 AG® = 7.21
InK; = -3.34 InK; = -291
Liquid phase
AH® =  —132.00 —131.06 —-0.94 58SCO/MCC 3-Methyl-1-butanethiol CsHpaS
C:= 17188 169.86 2.02 58SCO/MCC (1% S~(C)(H)) + (2 X C-(H)5(C)) + (1 X C~(H)(C)(S)) +
§° = 266.35 269.75 -3.40 588COMCC (1% C~(H)z(C)2) + (1 X C~(H)(C)3) + (2 X~CHj; corr (tertiary))
AS° = —438.12
AG® = ~0.43 Literature — Calculated = Residual Reference
InkK; = 0.18
Gas phase
AH® = —114.90 —-115.37 047 72G0O02
2-Methyl-2-propanethiol C,H S C = 141.09
(1xSHC)(H)) + (3 x C(H)s(C)) + (1 x CHChs(S)) +
(3% —CHj; corr (quaternary)), o = 81
) Liquid phase
Literature — Calculated = Residual Reference AH® = —154.30 ~156.79 2.49 72GO02
Cy = 200.33 200.28 0.05 74MES/FIN
S° = 298.49 302.13 -3.64 TAMES/FIN
Gas phase AS° = ~542.05
AH° = —109.60 —108.30 -1.30 53MCC/sCO AG° = 4.82
C = 120.96 119.97 0.99 69STU/WES InK; = -1.95
§° = 338.02 337.11 0.31 69STU/WES
AS°® = —-370.16
AG® = 2.06
InK; = -0.83 Cyclopentanethiol CsH,oS
(1xS+C)(H)) + (1 X C~(H)(C)(S)) + (4 x C-(H)A(C).) +
(1 %X Cyclopentane (sub) rsc), o = 1
Liquid phase
AH® = —140.50 —-139.25 -1.25 S58HUB/GOO Literature — Calculated = Residual Reference
Cy = 175.06 169.66 5.40 53MCC/SCO
§° = 246.44 248.99 ~2.55 53MCC/SCO
AS° = —458.88 Gas phase
AG° = —244 AH® =  —4791 -50.21 2.30 61BER/SCO
InK; = 0.98 G = 107.91 109.74 -1.83 69STU/WES
S§° = 361.41 365.34 -3.93 69STU/WES
A = ~348.27
AG® = 53.63
2-Methyl-2-butanethiol CsH2S inKr = -21.63
(3% C~H)3(C)) + (1 X C-(H)2(C)z) + (1 x SHC)(H)) +
(1xC~C)5(S)) + (2 x~CH; corr (quaternary)), o = 81
Liquid phase
Literatur e — Caloulated — Residual Reference AH° — —89.5¢ —85.34 4.16 61BER/SCC
Cy = 165.23 167.48 -225 61BER/SCO
§° = 256.86 255.51 1.35 61BER/SCO
Gas phase _ AS° = —458.10
AH® = -127.03 —124.37 ~2.66 62SCO/DOU AG° — 51.24
C = 143.51 142.86 0.65 69STU/WES InK; = —-20.67
§° = 386.94 376.87 10.07 69STU/WES
AS° = —467.31
AG® = 14.96
InK; = -6.03
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TABLE 42. Thiols (31) — Continued

Cyclohexanethiol CeH 1S 2-Methyl-1-butanethiol CsH,;2S
(1xS~(C)(H)) + (1 x CHH)(C)2(8)) + (5 X CH(H)(C)2) + (2x C(H)3(C)) + (1 x C-(H)2(C)2) + (1 X C(H)(C)s) +
(1 % Cyclohexane (sub) rsc) (1 x-CHj corr (tertiary)) + (1 x C-(H)2(C)(S)) + (1 x S-(C)(H))
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH° = —-96.10 -90.78 -5.32 72G002 AH® = -115.10 -113.11 -1.99 72GO02
Cy = 137.68 Cp = 141.09
Liquid phase Liquid phase
AH® = —140.70 —136.72 -3.98 72G0O02 AH® = —154.40 —154.61 0.21 72G0O02
Cp = 192.63 195.01 —2.38 67MES/TOD Cp = 200.28
3° = 258.57 256.34 2.23 67MES/TOD S§° = 302.13
AS® = —593.58 AsS° = —542.05
AG® = 40.26 AG® = 7.00
InK; = —16.24 InK; = —-2.82
3-Methyl-2-butanethiol CsH,2S 2,3-Dimethyl-2-butanethiol CeHyS

(3% C~(H)5(C)) + (1 X C~(H)(C)s) + (2 X~CH; corr (tertiary)) +
(1% S~C)(H)) + (1 X C(H)(C)2(S)) + (1 X—CH corr (tertiary))

(4% C~(H)3(C)) + (1 x C~(H)(C)3) + (2 X -CHj corr (tertiary)) +
(1xS—-(C)(H)) + (1 X C—~(C)s(8)) + (1 Xx—CH; corr (tert/quat))

Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH® = -12130 -121.97 0.67 72G0O02 AH° = —147.90 —144.37 ~3.53 72GO02
C = 143.32 G = 165.78
Liquid phase Liquid phase
AH® = -158.80 —160.15 135 72G002 AH® = —187.20 —184.59 -2.61 72GO02
C = 199.94 C = 22752
§° = 295.35 $° = 308.40
AS°® = —548.83 AS° = -672.09
AG° = 3.48 AG® = 15.79
InK; = -141 InK; = -6.37
2,2-Dimethyl-1-propanethiol C:H,.S 2-Methyl-2-pentanethiol CeHyiS

(3 x C~(H)3(C)) + (1 X C~C)4) + (3 x—CHj3 corr (quaternary))+
(1x C-(H)(C)(8)) + (1 x SHCO)(H))

(3% C~(H)3(C)) + (1 X C~(C)s(S)) + (2 X —CHj corr (quaternary)) +
(2 C~(H)2(C)2) + (1 x S<(C)(H))

Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH° =  —129.00 -125.79 -3.21 72G0O02 AH° = —148.30 —145.00 -3.30 72GO02
G = 140.38 C = 165.75
Liquid phase Liquid phase
AH® = —165.40 -164.72 —0.68 72GO02 AH° = —188.30 —186.32 -1.98 72G0O02
C = 195.20 G = 230.50
§° = 278.29 §° = 313.75
AS° = ~565.89 AS° = —666.74
AG® = 4.00 AG® = 12.47
InK; = -161 nK; = -5.03
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TasLE 42. Thiols (31) — Continued TABLE 43. Sulfides (32)
Benzenethiol CeHeS Dimethyl sulfide CHeS
(1 xS~Cp)(H)) + (1 X Ce~(S)} + (5 x Co~(H}(Cp)a), 0 = 2 (@XxC(H)(8)) +(1xX5+C)o), 0 = 18
Literature ~ Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH® = 112.40 11240 0.00 56SCO/MCC AH® = -37.53 -37.53 0.00 STMCC/HUB
C = 104.89 104.89 0.00 69STU/WES G = 74.10 74.10 0.00 69STU/WES
§° = 336.85 336.85 0.00 69STU/WES §° = 285.80 285.80 0.00 69STU/WES
AS° = -121.36 AS°® = —149.45
AG° = 148.58 AG® = 7.03
InK; = ~-59.94 InkK; = -2.84
Liquid phase Liquid phase
AH® = 63.70 63.70 0.00 56SCO/MCC AH® = -65.40 -65.40 0.00 . 57TMCC/HUB
G = 173.22 173.22 0.00 56SCO/MCC G = 118.11 118.11 0.00 420SB/DOE
§° = 222.80 222.80 0.00 56SCO/MCC S = 196.40 196.40 0.00 420SB/DOE
AS°® = —235.41 AS® = —238.85
AG® = 133.49 AGY = 5.81
InK; = —-54.01 InK¢ = -2.34
Benzyl mercaptan C/HsS Ethyl methyl sulfide C,H,S
(1 X SHC)(H)) + (1 X C~(H)2(C)(S)) + (1 X C~(C)(Cu)z) + (1% C~H)s(C)) + (1 x C<(H)s(S)) + (1 X C-(H)(C)(S)) +
(5 X Ca~(H)(Cs)2) (1x8~(C)z), 0 = 9
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase QGas phase
AH® = 92.80 92.80 0.00 72G0O02 AH® = -59.62 —60.70 1.08 51SCO/FIN
C: = 95.10 95.00 0.10 69STU/WES
§° = 333.10 333.43 -0.33 69STU/WES
Liquid phase AS° = —238.13
AH® = 36.20 36.20 0.00 72G0O02 AG® = 10.30
InkK; = -4.15
Liquid phase
AH® = -91.60 -92.17 0.57 54HUB/WAD
C = 144.64 142.29 2.35 51SCO/FIN
§° = 239.00 237.49 151 51SCO/FIN
AS° = —~334.07
AGS° = 7.43
InK; = -3.00
Diethyl sulfide CH,eS
(2% C-(H)3(C)) + (2% C-(H)AC)(8)) + (1 X 3~(C)2), & = 18
Literature — Calculated = Residual Reference
Gas phase
AH® = —83.74 —83.87 0.13 52SCO/FIN2
C = 117.03 11590 1.13 69STU/WES
S° = 368.00 369.54 —1.54 69STU/WES
AS° = ~338.33
AG® = 17.00
InK; = ~6.86
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TaBLE 43. Sulfides (32) — Continued

E. S. DOMALSKI AND E. D. HEARING

TABLE 43. Sulfides (32) — Continued

Diethyl sulfide (Continued)
(2% C~(H)3(C)) + (2 x CH(H)z(C)(S)) + (1 X S~(C)2), o = 18

CHyoS

Literature — Calculated = Residual Reference
Liquid phase
AH® = =~119.40 -118.94 —0.46 58HUB/GOO
G = 171.42 166.47 4.95 52SCO/FIN2,
S° = 269.28 278.58 -9.30 52SCO/FIN2
AS® = —429.29
AG° = 9.05
InK; = -3.65
Isopropyl methyl sulfide C.H;oS

(2x C~(H)5(C)) + (1 X C-(H)s(8)) + (1 x C-(H)(C)xAS)) +
(1% S~C)2) + (2 x=CHj corr (tertiary)), o = 27

Literature — Calculated = Residual Reference
Gas phase
AH® = -90.42 -90.19 -0.23 SSMCC/FIN
C) = 117.15 120.12 -297 69STU/WES
S° = 359.30 362.39 -3.09 69STU/WES
AS°® = —345.48
AG® = 12.82
inK; = =517
Liquid phase
AH® = =12470 ~-123.44 -1.26 58HUB/GOO
C = 172.38 172.37 0.01 SSMCC/FIN
S = 263.09 263.09 0.00 SSMCC/FIN
AS° = —444.78
AG® = 9.17
InK: = -3.70
Methyl propyl sulfide C.HiS

(1% C~(H)5(C)) + (1 X C(H)5(S)) + (1 X C-(H)2(C)2) +
(IxCH)(O)(S)) +(1xSC)2) 0 = 9

Literature — Calculated = Residual Reference
Gas phase
AH® = —8176 —81133 -043 SISCO/FIN
C, = 117.36 117.89 -0.53 69STU/WES
§° = 371.70 37259 -0.89 69STU/WES
AS® = —-335.28
AG® = 18.63
InK; = -7.52
Liquid phase
AH° = -11850 -117.90 -0.60 5S8HUB/GOO
G = 171.63 17271 -1.08 57SCO/FIN
S° = 27254 269.87 2.67 57SCO/FIN
AS° ~ —438.00
AG® = 12.69
InK; = -5.12

Butyl methyl sulfide CsHy2S
(1 x C<(H)a(C)) + (2 C~(H)(C)2) + (1 X C(H)s(S)) + '
(1 X C-(H)A(C)(S)) + (1 X S+(C):), @ = 9

Literature — Calculated = Residual Reference

Gas phase

AHe = —102.17 -101.96 -0.21 61IMCC/FIN
C) = 140.75 140.78 -0.03 69STU/WES
S° = 411.80 411.75 0.05 69STU/WES
AS° = -432.43
AG® = 26.97
InkK; = -10.88
Liquid phase
AH®° =  —142.90 —143.63 0.73 61MCC/FIN
Cy = 200.92 203.13 -2.21 61IMCC/FIN
S = 307.48 302.25 5.23 61MCC/FIN
AS® = —541.93
AG® = 17.95
anf = - 724

Ethyl propyl sulfide
(2% CH)3(C)) + (1 x C-(H)2(C)2) + (2 x C—(H)(C)(S)) +
(1xSHC)), 0 =9

Literature — Calculated = Residual Reference

Gas phase

AH® = —104.60 -104.50 -0.10 61MCC/FIN
G = 139.12 138.79 0.33 69STU/WES
§° = 414.10 414.46 -0.36 69STU/WES

AS° = —-429.72

AG® = 23.62

h'lK{ = —9.53

Liquid phase

AH° = —144.80 —144.67 -0.13 61IMCC/FIN
G = 198.41 196.89 1.52 61IMCC/FIN
§° = 309.53 310.96 -1.43 61IMCC/FIN

AS® = -533.22

AG® = 14.31

InK; = =577

Butyl ethyl sulfide CeHyS
(2x C~(H)(C)) + (2% C-(H)2(C)2) + (2 x C-(H)AC)(S)) +
(1xS~{C)), 0 = 9

Literature — Calculated = Residual Reference

Gas phase

AH° = —125.19 —125.13 -0.06 62MAC/MAY
C = 161.96 161.68 0.28 69STU/WES
S50 = 453.00 453.62 --0.62 69STU/WES

AlS° = -526.87

AGe = 31.96

InK; = -12.89
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TabLE 43. Sulfides (32) — Continued TABLE 43. Sulfides (32) — Continued
Butyl ethy! sulfide (Continued) CeHiS Dipropy} sulfide CeHuS
(2% C~H)3(C)) + (2 X C-(H)(Ch) + (2 C~H)(C)(8)) + (2x C(H)3(C)) + (2 X C-(H)(C)2) + (2 X C-(H)2(C)(S)) +
(1xS~HC)), ¢ = 9 (1%SHC)z), o = 18
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Liquid phase Gas phase
A - —172.30 —170.40 -~1.90 62MAC/MAY AH® = —12535 —125.13 -022 61MCC/FIN
C = 227.31 Cy = 161.21 161.68 -0.47 69STU/WES
§° = 34334 §° = 448.36 447.86 0.50 69STU/WES
AS° = -637.15 AS° = —532.63
AG® -~ 19.57 AG® = 33.67
ink, = -7.89 Ik = -13.58
Liquid phase
Diisopropyl sulfide CeHiiS AH° = —-169.90 —170.40 0.50 61IMCC/FIN
(4 X C~(H)3(C)) + (2x C~H)(C)xA(8)) + C) = 225.48 22731 -1.83 61MCC/FIN
(4 x~CHj corr (tertiary))+ (1 X S~(C),), ¢ = 162 S° = 338.28 343.34 -5.06 61MCC/FIN
AS° = —637.15
Literature — Calculated = Residual Reference AG?® = 19.57
InK; = -17.89
Gas phase
AH® = —141.25 —142.85 1.60 62MAC/MAY
C = 169.24 166.14 3.10 69STU/WES Butyl propyl sulfide C7H,6S
§° = 415.47 42745 -11.98 69STU/WES (2x C(H)3(C)) + (3 x C-(H)2(C),) + (2 x C-(H)(C)(S)) +
AS° — —~553.04 (1x%8(C)), o = 9
AG® = 22.04
InK; = —8.89 Literature — Calculated = Residual Reference
Liquid phase Gas phase
AdH° = ~181.60 —181.48 -0.12 62MAC/MAY AH® = —~14594 —145.76 ~0.18 69STU/WES
G = 232.00 226.63 5.37 67MES/TOD Gy = 184.05 184.57 -0.52 69STU/WES
§° = 313.05 329.78 -16.73 67MES/TOD S° = 493.95 492.78 1.17 69STU/WES
AS° = -650.71 AS° = —624.02
AG® = 1253 AG® = 40.29
InK; = -5.05 InK; = ~16.25
Liquid phase
Methyl pentyl sulfide CeHisS AdH° = —196.13
(1 % C~(H)5(0)) + (3 X C—(H)2(C)z) + (1 X C=(H)5(S)) + ce = 257.73
(1% C~(H)AC)S))+(1%xS~C)2), 0 = 9 $° = 375.72
AS°® = —741.08
Literature — Calculated = Residual Reference AG° = 24.82
InK; = -10.01
Gas phase
AH® = -122.76 ~122.59 -0.17 62MAC/MAY
Cy = 163.59 163.67 -0.08 69STU/WES Ethyl pentyl suifide C/H S
§° = 450.74 450.91 -0.17 69STU/WES (2% C~(H)3(C)) + (3 X C-(H)2(C)2) + (2 X C-(H)2(C)(S)) +
AS® = -529.58 (1xSHC)), 0 =9
AG® = 35.30
InK; — —1424 Literature — Calculated — Residual Refercnce
Liquid phase Gas phase
AH° = -167.10 ~-169.36 2.26 62MAC/MAY AH® =  —145.81 —145.76 —0.05 69STU/WES
G = 233.55 Cy = 184.84 184.57 0.27 69STU/WES
§° = 334.63 §° = 491.95 492.78 —0.83 69STU/WES
AS° = ~645.86 AS® = —624.02
AG® = 23.20 AGe = 40.29
InK; = -9.36 InK; = -16.25
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TaABLE 43. Sulfides (32) — Continued

E. S. DOMALSKI AND E. D. HEARING

TABLE 43. Sulfides (32) — Continued

Ethyl pentyl sulfide (Continued) CyH;eS Di-tert -butyl sulfide CoH 58
(2% C-(H)3(C)) + (3 X C-(H)2(C)2) + (2 X C-(H)(C)(S)) + (6 C—(H)3(C)) + (2x C~(C)s(8)) + (6 x—=CHj corr (quat/quat)) +
(1xSHC)), 0 = 9 (1xS~(C)y)

Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference

Liquid phase Gas phase

AH® = -196.13 AH° = —188.90 —183.37 -5.53 62MAC/MAY
G = 257.73 Cp = 211.06
S° = 375.72

AS° = -741.08
AG® = 24.82 Liquid phase
InK; = -1001 AH® =  -232.60 —226.30 -6.30 62MAC/MAY
Cp = 281.79
§° = 355.88
AS° = —-897.23

Diisobutyl sulfide CsH;5S AG® = 41.21
(4 X C~(H)3(C)) + (2 x C—(H)(C)s) + (4 x~CHj corr (tertiary)) + InK; = -16.62
(2x C-(H)(C)(S)) + (1% 5~C)2)

Literature — Calculated = Residual Reference
Hexyl methyl sulfide C/H,S
(1x C~(H)5(C)) + (4 X C~(H)a(C)2) + (1 X C~(H)AC)(S)) +

Gas phase (1xS~(C)) +(1 xC~(H)s(S)), 0 = 9

AH° = -179.50 -179.77 0.27 62MAC/MAY
G = 207.52 Literature — Calculated = Residual Reference

Liquid phase Gas phase :

AH® =  -229.20 —-232.42 322 62MAC/MAY AH® = —-145.27 —143.22 -2.05 62MAC/MAY
C = 282.19 C = 186.48 186.56 -0.08 69STU/WES
S° = 397.40 §° = 489.70 490.07 -0.37 69STU/WES

AS°® = -855.71 AS° = —626.73

AG® = 2271 AG® = 43.64

InK; = -9.16 InK; = -17.60
Liquid phase

Diisopentyl sulfide CyoHy:S AH° = —190.46 -195.09 4.63 62MAC/MAY
(4 x C—(H)3(C)) + (2 x C-(H)(C)3) + (4 x-CHj; corr (tertiary)) + C = 263.97
{2x C-(H)2(C)2) + (2 X C-(H)(C)(S)) + (1 x S~(C)2) §° = 367.01

AS° = —749.79
Literature — Calculated-= Residual Reference AG° = 28.46
InK; = —-11.48

Gas phase

AH®° = —221.50 —221.03 -0.47 62MAC/MAY
C = 253.30 Dibutyl sulfide CsH S

(2% CHH)3(C)) + (4 x C(H)2(C)2) + (2 X C~(H)(C)(S)) +
(1xS—(C)), 0 = 18

Liquid phase

AH® = —281.80 —283.88 2.08 62MAC/MAY Literature — Calculated = Residual Reference
G = 343.03
§° = 462.16

AS° = ~1063.57 Gas phase
AG® = 33.22 AH® = —167.32 -166.39 -0.93 61MCC/FIN
InK; = -13.40 C = 206.94 207.46 -0.52 69STU/WES
§° = 526.52 526.18 0.34 69STU/WES
AS° = —726.93
AG® = 50.35
InK; = -20.31
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TaBLE 43. Sulfides (32) — Continued TABLE 43. Sulfides (32) — Continued
Dibutyl sulfide (Continued) CsH;sS Dipenty] sulfide CoHzS
(2% C(H)(C)) + (4X C-(H)(C)z) + (2 X C-H)A(C)(S) + (2% C~(H)3(C)) + (6 X C~(H)2(C)2) + (2 X C-H)A(C)(S)) +
(1XS~(C)), o = 18 (1xS+C)), 0 = 18
Literature ~ Calculated = Residual Reference Literature — Calculated = Residual Reference
Liquid phase Gas phase
AH° = —220.70 —221.86 1.16 61MCC/FIN AH° = —208.53 —207.65 -0.88 62MAC/MAY
Cy = 284.34 288.15 -3.81 61MCC/FIN C = 252.67 253.24 -0.57 69STU/WES
§° = 405.09 408.10 -3.01 61MCC/FIN §° = 604.38 604.50 -0.12 69STU/WES
AS° = —845.01 AS° = -921.24
AG® = 30.08 AG° = 67.02
InK; = -12.13 InK; = ~27.03
Liquid phase
Ethy) hexyl sulfide CsH;58 AH® = —266.40 —-273.32 6.92 62MAC/MAY
(2x C~(H)5(C)) + (4 X C~(H)2(C)2) + (2 X C-(H)(C)(S)) + G = 348.99
(1%xSHC)2), 0 = 9 §° = 472.86
AS° = —1052.88
Literature — Calculated = Residual Reference AG® = 40.59
InK; = —16.38
Gas phase
AH® = ~166.40 -166.39 —0.01 69STU/WES
C = 207.69 207.46 0.23 69STU/WES Butyl heptyl sulfide CyHaS
§° = 53091 531.94 - —1.03 69STU/WES (2% CHH)3(C)) + (7 x C-(H)2(C)2) + (2 x C~(H)(C)(S)) +
Al = —721.17 (1%SHC)), o = 9
AG® = 48.63
InK; = —19.62 Literature — Calculated = Residual Reference
Liquid phase Gas phase
AH® = —221.86 AH°® = —229.16 ~228.28 —0.88 69STU/WES
G = 288.15 Cy = 275.56 276.13 -0.57 69STU/WES
$° = 408.10 S° = 649.11 649.42 -0.31 69STU/WES
AS° = ~845.01 AS® = —1012.62
AG® = 30.08 AG® = 73.63
InK; = -12.13 InK; = —29.70
Liquid phase
Heptyl methyl sulfide CaH 35S AH° = ~299.05
(1 x C~(H)3(C)) + (5 x C-(H)2(C)2) + (1 x C~(H)2(C)(S)) + Cs = 379.41
(1 xSHC)2)+ (1 xC~(H)5(S)), o = 9 §° = .505.24
AS° = —1156.81
Literature — Calculated = Residual Reference AG° = 45.85
InK; = —18.50
Gas phase
AH°® =  -163.97 —163.85 -0.12 69STU/WES
(ol s 209.33 209.45 -0.12 69STU/WES Dihexyl sulfide CuHzS
§° = 528.65 52923 —-0.58 69STU/WES (2x C~H)3(C)) + (8 x C~(H)2(C)2) + (2 X C-(H)(C)(S)) +
AS® = -723.88 (1xS~C)), o = 18
AG® = 51.98
InK; = —20.97 Literature — Calculated = Residual Reference
Liquid phase Gas phase
AH® — —220.82 AH° —  —249.74 —248.91 —0.83 69STU/WES
Cp = 294.39 Cp = 298.40 299.02 -0.62 69STU/WES
§° = 399.39 §° = 682.28 682.82 -0.54 69STU/WES
AS°® = —-853.72 AS° = ~1115.54
AG® = 3372 AG®° = 83.69
InK¢ = —13.60 InK; = ~33.76

J. Phys. Chem. Ref. Data, Vol. 22, No. 4, 1993



1046 E. S. DOMALSKI AND E. D. HEARING

TaBLE 43. Sulfides (32) — Continued TABLE 43. Sulfides (32) — Continued
Dihexyl sulfide (Continued) C2H36S
(2% C-(H)3(C)) + (8 x C~(H)2(C)2) + (2 x C-(H)(C)(S)) + tert-Butyl methyl sulfide CsH2S
(1%xS~C)), o = 18 (3x C~H)1(C)) + (1 X C(H)s(8)) + (1 X S+(C)2) + (1 x C-(Cs(S)) +
(3% ~CH, corr (quaternary)), o = 243
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Liquid phase
AH® = ~324.78 Gas phase
C, = 409.83 AH® = —121.04 -122.21 1.17 62SCO/GOO
$° = 537.62 C = 145.02 142.58 244 69STU/WES
AS° = —1260.74 §° = 373.25 373.42 -0.17 69STU/WES
AG® = 51.11 AS° = -470.76
InK; = -20.62 AG° = 18.15
InK; = -732
Butyl nonyl sulfide Ci3H2sS Liquid phase
(2% C~(H)3(C)) + (9 x C(H)2(C)2) + (2 x C-(H)(C)(S)) + AH° = -157.10 -157.10 000 - 62SCO/GOO
(1xXS—(C)), 0 =9 G = 199.95 199.95 0.00 © 628CO/GOO
§° = 276.14 276.14 0.00 628CO/GOO
Literature — Calculated = Residual Reference AS® = —568.04
AG® = 12.26
InK; = —-4.95
Gas phase
AH® = -270.37 —269.54 -0.83 69STU/WES
G = 321.29 321.91 -0.62 69STU/WES
S° = 727.01 727.74 -0.73 69STU/WES 3-Ethyl-1-propene sulfide; 4-Thia-1-hexene CsH;oS
AS° = —1206.93 (1 x C-(H)5(C)) + (1 x C-(H)2(C)(S)) + (1 X SHC)) +
AG® = 90.31 (1x C~H)2(Ca)(S)) + (1 X C~H)(C)) + (1 X Co~(H)2)
InK; = -36.43
Literature -~ Calculated = Residual Reference
Liquid phase
AH® = —350.51 Gas phase
Cp = 440.25 AH° = 17.80 18.27 -047 62MAC/MAY?2
§° = 570.00
AS°® = —1364.67
AG® = 56.37 Liquid phase
InK; = -22.74 AH® = —-21.50 —24.20 N 6ZMAC/MAY2
Butyl pentadecyl sulfide CoHyoS Isopropyl ethyl sulfide CsHy2S
(2x C~(H)3(C)) + (15 X C~(H)2(C)2) + (2 X C(H)(C)(8)) + (BxC-(H)s(C)) + (1 X C-(H)2(C)(S)) + (1 X S~(C)) +
(1%x5+C)), 0 =9 (1x C-(H)(C)2A(S)) + (2 x—CHj corr (tertiary))
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AdH® = —394.05 —393.32 -0.73 69STU/WES AH° = —-117.20 -113.36 -3.84 62MAC/MAY
C = 458.48 459.25 -0.77 69STU/WES Cy = 141.02
§° = 960.69 962.70 -2.01 69STU/WES
AS° = —1789.83
AG® = 140.32 Liquid phase
InK; = —56.60 AH® = —156.10 -150.21 -5.89 62MAC/MAY
G = 196.55
§° = 304.18
Liquid phase AS° = -540.00
AdH° = -504.89 AG® = 10.79
Cp = 622.77 InK; = —-4.35
£° = 764 28
AS°® = —1988.25
AG® = 87.91
InK; = —35.46
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TABLE 43. Sulfides (32) — Continued TABLE 43. Sulfides (32) — Continued
tert-Butyl ethyl sulfide CH,1 S Methyl phenyl sulfide (Continued) CH;S
(4% C-(H)(C)) + (1 X C-(H)(C)(S)) + (1 X S~(C)o) + (1X C-(H)(S)) + (1} S~(C8)(C)) + (1 X Ca~(S)) + (5 X Ca—(H)(Ca)z)
(1 x CHC)s(8)) +.(3 x—-CH3 corr (quaternary))
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Liquid phase
Gas phase AH® = 43.00 45.78 -2.78 72G002
AH° = —148.00 —145.38 -2.62 62MAC/MAY Cp = 206.02 206.02 0.00 7T4MES/FIN
Cs = 163.48 §° = 252.50 252.50 0.00 74MES/FIN
AS® = —342.02
AG® = 147.75
Liquid phase InK; = —-59.60
AH° = -187.30 ~183.87 —343 62MAC/MAY
G = 224.13
S° = 317.23
AS° = ~663.26 Ethyl phenyl sulfide CsH oS
AG® = 13.88 (1x C~(H)5(C)) + (1 x C-(H)(C)(8)) + (1 x SHCp)(C)) +
InK; = -5.60 (1xCs—(8)) + (5 x Ce—(H)(Cs)2) :
Literature — Calculated = Residual Reference
Allyl tert-butyl sulfide CH, S
(3% C~(H)3(O)) + (1 x C~(C)3(8)) + (3 x~CH3 corr (quaternary)) + Gas phase
(1% S~C)2) + {1 % C~(H)(Co)(S)) + (1 ¥ Co—(H);) + (1 x C,~(H)(C)) AH® = 77.00 75.08 1.92 62MAC/MAY3
Literature — Calculated = Residual Reference
Liquid phase
AH® = 21.80 19.01 2.79 62MAC/MAY3
Gas phase Cr = 230.20
AdH° = ~46.70 —-4324 ~3.46 62MAC/MAY S = 293.59
AS° = —437.24
AG® = 14937
Liquid phase InK; = —60.26
AdH° = ~91.00 —89.13 -1.87 62MAC/MAY
Diphenyl sulfide C12H;0S
(2 Cp~(5)) + (10 X Ca~H)(Ca)2) + (1 X S-(Ca)2)
Literature — Calculated = Residual Reference
Gas phase
AH® = 231.20 231.20 0.00 62MAC/MAY2
C = 187.86
Liquid phase
AH® = 163.40 163.40 0.00 62MAC/MAY2
G = 271.12 271.12 0.00 31SMI/AND2
Methyl phenyl sulfide C/HsS

(1 X C{H)x(S)) + (1 X S~(Ca)(O) + (1 X Ca~(S)) + (5 X Ca(H)(Ca):)

Literature — Calculated = Residual Reference

Gas phase

AH® = 97.30 98.25 -0.95 72G0O02
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TaBLE 44. Disulfides (8)

E. S. DOMALSKI AND E. D. HEARING

TaBLE 44. Disulfides (8) — Continued

Dimethyl disulfide C;HS Dipropyl disulfide (Continued) CeH,45>
@x C~(H)s(S)) + (2XSHC)S)), o = 18 (2% C~(H)3(0)) + (2X C~(H)2(C)2) + (2 X C~(H)(C)(S)) +
(2xS—HC)(S)), o = 18
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas Phase
AH® ="' —-24.41 —29.28 4.87 S8HUB/DOU Liquid Phase
G = 94.31 97.96 —3.65 69STU/WES, AH® = —171.50 ~-171.50 0.00 S8HUB/DOU
§° = 336.64 331.61 5.03 69STU/WES C = 262.46 263.58 -1.12 S8HUB/DOU
AS° = —135.69 S° = 373.55 375.22 -1.67 58HUB/DOU
AG° = 11.18 AS°® = —-637.33
InK; = -4.51 AG® = 18.52
InK; = -17.47
Liquid Phase
AH® = - 62.60 —66.50 3.90 58HUB/DOU
Cy = 146.11 154.38 -8.27 50SCO/FIN Dibutyl disulfide CsHsS2
§° = 235.29 228.28 7.01 S0SCO/FIN (2 X C~(H)3(C)) + (4 x C-(H)2(C)2) + (2 x C-(H)(C)(S)) +
AS° = —239.02 (2xS~{C)(S)), o0 = 18
AG® = 4.76
InK; = -~1.92 Literature — Calculated = Residual Reference
Gas Phase
Diethyl disulfide C4H;05> AH® = —158.41 ~158.14 -0.27 64MAC/MCC
(2x C-(H)3(C)) + (2x C-(H)2(C){S)) + (2 x S~(C)(S)), o =18 C = 231.08 231.32 —0.24 69STU/WES
S§° = 572.83 571.99 0.84 69STU/WES
Literature — Calculated = Residual Reference AS° = ~713.18
AG® = 54.49
InK; = -21.98
Gas Phase
AH® = —74.64 —-75.62 0.98 58HUB/DOU
G = 141.34 139.76 1.58 69STU/WES . Liquid Phase
§° = 414.51 415.35 -0.84 69STU/WES AH® = -222.90 —-222.96 0.06 64MAC/MCC
AS® - —324.58 Cs = 324.42
AG? = 21.15 S° = 439.98
InK; = ~8.53 AS° = -845.19
AG® = 29.03
InK; = -11.71
Liquid Phase
AH° = —-120.10 —-120.04 -0.06 S8HUB/DOU
G = 204.01 202.74 1.27 52SCO/FIN
§° = 305.01 310.46 —-5.45 S525CO/FIN Dipentyl disulfide CieH225>
AS® = —429.46 (2x C(H)3(O)) + (6 X C-(H)2(C)2) + (2 x C-(H)(C)(S)) +
AG° = 8.00 (2xS~C)(S)), o = 18
InK; = ~-3.23
Lirerature — Calculated = Residual Reference
Dipropyl disulfide CeH 1452 Gas Phase
(2 X C=(H)3(C)) + (2 X C~(H)5(C)2) + (2 X C~(H)2(C)(S)) + AH® = =—199.62  ~199.40 —-0.22 69STU/WES
(2%xS~C)S)), o = 18 Ce= 27681 277.10 -0.29 69STU/WES
§° = 650.74 650.31 0.43 69STU/WES
Literature — Calculated = Residual Reference AS° = —~907.48
AGT = 71.17
InK; = -28.71
Gas Phase
AH® = -117.19 -116.88 -0.31 58HUB/DOU
C = 185.35 185.54 -0.19 6YSTU/WES Liquid Phase
Se = 494.97 493.67 1.30 69STU/WES AH® = -274.42
AS°® = —518.88 G = 385.26
AG° = 37.82 §° = 504.74
InK; = -15.26 AS°® = —1053.05
AG® = 39.55
InK; = —15.95
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TABLE 44. Disulfides (8) — Continued TABLE 45. Sulfoxides (6)
Dihexyl disulfide C12H2S: Dimethyl sulfoxide C,Hs0S
(2% CHH)S(C)) + (X C-(H)a(C)a) + (2X C-(HRA(C)(S)) + T (@XCHH)(50))+(1xSO-(C)y), o = 18
(2%xS-C)(8)), o = 18
Literature — Calcuiated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
-Gas Phase AH° =  —151.30 -151.30 0.00 48DOU
AH® = —240.83 —240.66 —-0.17 69STU/WES cg = 88.95 88.61 0.34 62MAC/OHA
C = 322.54 322.88 -0.34 69STU/WES §° = 306.27 306.34 -0.07 62MAC/OHA
§° = 728.64 728.63 0.01 69STU/WES AS° = —231.43
AS® = —1101.78 AG® = -82.30
AG® = 87.84 InK; = 33.20
InK; = -35.43
Liquid phase
Liquid Phase AH° = —204.20 -204.20 0.00 46DOU
AH® = —325.88 C = 153.18 153.18 0.00 70CLE/WES
C = 446.10 §° = 188.78 188.78 0.00 70CLE/WES
§° = 569.50 AS° = —348.99
AS© = —1260.91 AG® = —-100.15
AG® = 50.06 InK; = 40.40
InK; = -20.19
Diethyl sulfoxide CH,,08
Didecyl disulfide CooHisS: (2% C~(H)3(C)) + (2 x C~(H)2(C)(S0)) + (1 x SO~(C)2)
(2% C~(H)5(C)) + (16 X C-(H)2(C)2) + (2 X C-(H:A(C)(S)) +
(2xS~HC)(S)), o = 18 Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
. AH°® = —205.60 —209.62 4.02 61MAC/OHA4
Gas Phase
AH® = —405.72 ~405.70 -0.02 69STU/WES
C = 505.51 506.00 -0.49 69STU/WES Liquid phase
St = 1040.23 1041.91 —1.68 69STU/WES Af°® = - 268.00 277.96 9.96 61MAC/OI1A4
AS® = —1878.99
. AG® = 154.52
InK; = —62.33
Allyl ethyl sulfoxide Csl1;60S
: (1xC~(H)3(C)) + (1 x C~(H)2(C)(SO)) + (1 x SO-(C)2) +
Liquid Phase (1 X C~(H)2(C4)(80)) + (1 X Ca~(H)(C)) + (1 X Co~(H)»)
Ad° = ~531.72
C = 689.46 Literature — Caiculated = Residual Reference
S = 828.54
AS° = —2092.36
AG® = 92.12 Gas phase
InK; = -37.16 AH® = -103.70 -103.12 -0.58 61IMAC/OHA4
Liquid phase
Diphenyl disulfide (393 | P17 AdI° = —173.30 —-173.30 0.00 GIMAC/OHA4
(10X Co—(H)(Ca)2) + (2% Ca~(S)) + (2X S-(Cs)(S))
Literature ~ Calculated = Residual Reference
Dipropyl sulfoxide CeH1OS
(2% C(H),(C)) + (2% C~(H)2(C)o) + (2 X C-(H)(C)(SO)) +
Gas Phase (1xSO—C)2)
AH® = 243.50 243.50 0.00 62MAC/MAY?2
Literature — Calculated = Residual Reference
Solid Phase
AdH° = 148.50 148.50 0.00 62MAC/MAY?2 Gas phase
AH® = ~254.90 —250.88 —4,02 61IMAC/OHA4
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TABLE 45. Sulfoxides (6) — Continued

E. S. DOMALSKI AND E. D. HEARING

TABLE 46. Sulfones (38)

Dipropyl sulfoxide CeH,408 Dimethyl sulfone C;H 0,8
(2x CHH)(O)) + (2 C~(H)2(C)2) + (2x C-(H)(C)(SO)) + (2XC-(H)3(S02)) + (1 XSO~(C)2), ¢ = 18
(1xSO~C)2)
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
Liquid phase AH° = -373.10 -373.10 0.00 T0MAC/STE
AH® =  —329.40 —329.42 0.02 61MAC/OHA4 C = 100.00 100.00 0.00 62MAC/OHA
S° = 317.98 317.98 0.00 62ZMAC/OHA
AS° = ~322.31
AG® = -271.00
tert-Butyl ethyl sulfoxide CeH 0S8 InK; = 111.74
(4 x C-(H)3(C)) + (1 x CH(H)2(C)(SO)) + (1 X SO—~C)2) +
(1XC~HC):(SO)) + (3 x—CH3 corr (quaternary)) ’
Liquid phase
Literature — Calculated = Residual Reference AH®° = —436.36 —~436.36 0.00
Gas phase Solid phase
AH® = =274.10 ~274.10 0.00 61IMAC/OHA4 AH® = —450.10 -450.10 0.00 61BUS/MAC
C = 125.35 125.35 0.00 70CLE/WES
§° = 145.48 145.48 0.00 70CLE/WES
Liquid phase AS° = —494.81
AH® = —348.50 —348.50 0.00 61MAC/OHA4 AG® = -302.57
InK; = 122.06
Diphenyl sulfoxide C2H,008
(10 x Cs~(H)(Cg)2) + (2 X Cp~(80)) + (1 x SO~(Cg)2) Ethyl methyl sulfone CsH;s0:8

Literature — Calculated = Residual Reference

Gas phase

AH® = 106.80 106.80 0.00 61MAC/OHA4

.I. Phva. Chem. Ref. Data. Vol. 22. No. 4. 1993

(1XC~(H)s(C)) + (1 X C~(H)5(502)) + (1 X C~(H)x(C)(SO2)) +
(1 X SOz—(C)z)

Literature — Calculated = Residual Reference
Gas phase
AH° = —408.36 —400.13 -8.23 T0MAC/STE
Liquid phase
AH° = —470.12
Solid phase
AH® = —486.06 —486.06 0.00 61BUS/MAC
Divinyl sulfone C.H(0,S

(2X Car(H)2) + (2 X Co~(H)(SO2)) + (1 X SO~(Ca)z)

Literature — Calculated = Residual Reference
Gas phase
AH° = -150.90 ~15090 0.00 69MAC/MCN
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TABLE 46. Sulfones (38) — Continued TABLE 46. Sulfones (38) — Continued
Allyl methyl sulfone CH;0.8 Butyl methyl sulfone ) CsH1,0,8
(1X Ca~(H)2) + (1 X C~H)(C)) + (1 X C-(H)z(Ca)(802)) + (1xC~(H)3(0)) +(2x C(H)z(C)z) + (1 X C-(H)(C)(SO2)) +
(1 xSO~(C)2) + (1 x C~(H)3(S02)) (1xSO~(C)z) + (1 x C-(H)3(SO2)) :
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH°® = —305.60 —297.69 -791 T0MAC/STE AdH® = —459.40 —441.39 -18.01 TOMAC/STE
Liquid phase Liquid phase
Ad°® = —384.70 -385.00 0.30 T0MAC/STE AdH° = —3535.55 —521.58 -13.97 61IMAC/OHA
Diethyl sulfone CH,00,8 tert-Butyl methyl sulfone CeH,0,8
(2% C-(H)5(C)) + (2 X C~(H)2(C)(SO,)) + (1x S0~(C)z) (1 xC(H)5(802)) + (1 X 80.~(C)z) + (1 X C(C)5(S02)) +
(3 x C—(H)3(C)) + (3 x~CH; corr (quaternary)) '
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
AH° = —428.86 —427.16 -1.70 T0MAC/STE Gas phase
I AH® = —473.20 —469.78 —342 TOMAC/STE
Liquid phase
AH°® = —503.88 Solid phase
AH°® = —555.68 —552.85 -2.83 61BUS/MAC
Solid phase
AH° = —515.20 —522.02 6.82 6IMAC/OHA
tert-Butyl ethyl sulfone CcH 10,8
(4% C~(H)5(C)) + (1 x C-(H)(C)(S02)) + (1 X SO~(C)z) +
(1x C~(C)3(802)) + (3 x—CHj; corr (quaternary))
Isopropyl methyl sulfone CH,00:8 .
(1x C~(H)3(S02)) + (1 X SO~C)2) + (1 X C-(H)(C)x(SO,)) + Literature — Calculated = Residual Reference
(2x~CH; corr (tertiary)) + (2 X C-(H):(C))
Literature — Calculated = Residual Reference Gas phase
AH® = —491.40 —496.81 5.41 6IMAC/OHA
Gas phase
AH® = —434.00 —433.88 -0.12 61BUS/MAC Liquid phase
AH° =  —578.00 —578.51 0.51 61MAC/OHA
Allyl ethyl sulfone CsH;00,S
(1 x Ca~(H),) + (1 X C~(H)(C)) + (1 X C-(H),(Ca)(S02)) + Di-tert-butyl sulfone CgH 50,8
(1XSOx~(C)z) + (1 X C~(H)(C)(S02)) + (1 X C-(H)3(C)) (6% C~(H)(C)) + (1 X SO~(C)z) + (2X C{C)x(S02)) +
(6 x—CHj corr (quat/quat))
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
AH® = 32217 -324.72 2.55 TOMAC/STE Gas phase
AH° =  —546.00 —542.94 —3.06 70MAC/STE
Liquid phase
AH®° = —405.64 -418.76 13.12 61IMAC/OHA Solid phase
AH® = —640.07 —642.94 2.87 61IMAC/OHA
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TABLE 46. Sulfones (38) — Continued

E. S. DOMALSKI AND E. D. HEARING

TABLE 46. Sulfones (38) — Continued

Dipropyl sulfone CeH 10,8 Phenyl vinyl sulfone CsHs0,8
(2% C{H)(C)) + (2 X C{H)2(C)2) + (2 X C~(H)(C)(S0,) + (1X C~(H)y) + (1 X Ce~(H)(S03)) + (1 X SO~(Ca)(Ca)) +
(1xS0-~(C),) (1% Ca~(S02)(Ca)2) + (5 X Ca~(H)(Cr)2)

Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
Add°® = ‘146777 —468.42 0.65 70MAC/STE A - —129.00 —129.12 0.12 GOMAC/MCN
Liquid phase
AH® = —547.85 —555.34 7.49 6IMAC/OHA Methyl p-tolyl sulfone CsH,00,8
(1x C~(H)5(C)) + (1 X Cg~(C)(Cg)2) + (4 X Cs—(H)(Ca)2) +
(1 X Ca~(80:)(Cg)2) + (1 X SO~(C)(Cg)) + (1 X C-(H)3(SO2))

Dibutyl sulfone CsH ;30,5 Litcrature — Calculated = Residual Reference
(2X C-(H)(C)) + (4X C~(H)2(C)z) + (2 X C~(H)(C)(SO2) +
(1xSO0~(C),)

Gas phase
Literature — Calculated = Residual Reference A = —273.10 —~279.26 6.16 61IMAC/OHA
Gas phase
A =  —509.60 —509.68 0.08 TOMAC/STE Benzyl methyl sulfone CyH ;00,8
(1 C~(H)5(S02)) + (1 X SO~(C)z) + (1 X C~{H)(Ca)(SO) +
(1 xCs~(C)(Cs)2) + (5 X Ce~(H)(Cp)2)
Liquid phase
AH° = —606.80 Literature — Calculated = Residual Reference
Solid phase Gas phase
AH® =  —0609.86 —639.66 29.80 61BUS/MAC A = —272.10 —267.95 —4.15 61BUS/MAC
Diisobutyl sulfone CsH,50,8 1-(Propynylsulfonyl)benzene C,Hs0,S

(4% C~(H)3(C)) + (2 X C~(H)(C)s) + (4 x—CH; corr (tertiary)) +
(2% C~(H)x(C)(S02)) + (1 SO(C)2)

Literature — Calculated = Residual -

(1x C~(H)s(C)) + (1 X C~HO)) + (1 X C~(S0,)) +
(1x SOz—(C:)(CB)) + (1 X Cs~(SO2)(Cs)2) + (5 X Cs—~(H)(Cs)2)

Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH°® = ~53515 —523.06 -12.09 T0MAC/STE AdH° = 43.20 38.17 5.03 69MAC/STE3
‘ Liquid phase
AH® = —624.84 -617.36 ~7.48 61MAC/OHA 2-(Propynylsulfonyl)benzene CoHg0,S
- (1x C-(H)) + (1 X G~(C)) + (1 x C(H)x(C)(S02)) +
(1 xSO2~(C)(Cs)) + (1 X Cs~(SO2)(Cs)2) + (5 X Ce—(H)(Cg)2)
Methyl phenyl sulfone C;Hs0:8 Literature — Calculated = Residual Reference
(1x C~(H)5(S02)) + (1 X SO~(C)(Cr)) + (1 X Cx~(SO2)(Ca)z) +
(5% Cs~(H)(Cs)2)
Gas phase
Literature — Calculated = Residual Reference AH° = 36.20 40.39 -4.19 69MAC/STE3
Gas phase
AH® = -25340 —246.83 -6.57 61MAC/OHA2
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TABLE 46. Sulfones (38) — Continued TABLE 46. Sulfones (38) — Continued
Allenyl phenyl sulfone C:H30,S (E)-1-Methyl-4-(1-propenylsulfonyl)benzene CioH120,8
(1% Cq=(H)2) + (1 X C.) + (1 X Ca-(H)(SO2)) + (1 x C(H)3(C)) + (1 X Cs~(C)(Cr)z) + (4 X Co~(H)(C)2) +
(1 X SO~(Ca)(Cr)) + (1 X C—~(502)(Cg)2) + (5 X Ca—(H)(Cs)>) (1% C~(8O,)(C)z2) + (1 X SO~(Ca)(Cr)) + (1 X Ce~H)(SO2)) +
(1xCs(H)(C))+ (1 x C«(H)3(C))
Literature — Calculated = Residual Reterence
Literature — Calculated = Residual Reference
Gas phase
AH® = 1.80 13.55 -11.75 T0MAC/STE Gas phase
AH® = —208.90 -193.81 -15.09 69MAC/MCN
p-Tolyl vinyl sulfone

CoH;00.8
(1% C~(H)5(C)) + (1 X Ce~(C)(Cp)2) + (4 X Ce~(H)(Cg)2) + o 1-Methyl-4-(2-propenylsulfonyl)benzene CioH120:8
(1 X Cg~(SO2)(Cg)2) + (1 X SO~(Ca)(Cr)) + (1 X Co~(H)(SO2)) + (1 X C-(H)3(C)) + (1 X Cg—~(C)(Cs)2) + (4 X Cs~(H)(Cg)2) +
(1 X Cd-(H)z)

(1xCa=(S02)(Ca)z) + (1 X SO~(C)(Cp)) + (1 X C~(H)o(Ca)(SO)) +

(X C—(H)(C)) + (1 X Ca(H),)
Literature — Calculated = Residual

Reference
Literature — Calculated = Residual Reference
Gas phase
AH® = ~162.30 —-161.55 -0.75 69MAC/MCN Gas phase
AH° = —203.30 ~203.85 0.55 6OMAC/MCN
1-Methyl-4-(1-propynylsulfonyl)benzene

ClOHIOOZS
(1x C~(H)3(C)) + (1 X Ce—~(C)(Cg)2) + (4 X Cs—(H)(Cp)2) +

1-Methyl-4-(1-methylethenylsulfonyl)benzene CyoH 10,8
(1X Gs{(S0:)(Co)a) + (1 X SO~(C)(Ca)) + (1 X C-(SO)) + (1 X C-ED(C) + (1 X Co(O)(Ca)a) + (4 X Ca-(H)(Ca) +
1% CG~C)) + (1 x C~(H)3(O))

(1 % Cg~(S02)(Cs)2) + (1 X SO2~(Cy)(Cp)) + (1 x Cs~«C)(502)) +

(1 xCe~(H)2) + (1 x C-(H)3(C))
Literature — Calculated = Residual

Reference
Literature — Calculated = Residual Reference
Gas phase
AH° = 10.10 574 4.36 69MAC/STE3 Gas phase
AH® = -196.70 —-191.38 -532 69OMAC/MCN
1-Methyl-4-(2-propynylsulfonyl)benzene

CioH160,8
(1 X C~(H)3(C)) + (1 X Cs~(C)(Cr)2) + (4 X Ca—~(H)(Cr)2) + 1-Methyl-4- (3-butenylsulfonyl)benzene C,H, 0,8
(1% Ca(80:)(Cp)2) + (1 X SO~(C)(Cs)) + (1 ¥ C-(H)(C)(SO.)) + (1% C(H)(C)) + (1% Cy (CY(Cu)2) + (4 % Co—(I1)(Cr)2) +
(IxCHC))+ (1 x C—(H))

(1 Ca~(SO2)(Ca)2) + (1 x SO~(C)(Cr)) + (1 % C—(H):(C)(so,)) +

(1 X C~(H)(C)(Cy)) + (1 X C~(H)(C)) + (1 X C4~(H)2)
Literature — Calculated = Residual . Reference
Literature — Calculated = Residual Reference
Gas phase
AH® = 0.70 7.96 -7.26 69MAC/STE3 Gas phase
AH® = —226.00 -222.27 -3.73 69MAC/MCN
1-Methyl-4-(1,2-propadienylsulfonyl)benzene

CioH 90,8
(1 % C—(H)(C)) + (1 % Ca(C)(C)e) + (4 % Com(HY(Cr)) + o 1-Methyl-4-(2-butenylsulfonyl)b C.H,0,8
(1% Cs~(80,)(Cs)2) + (1 X SO~(Ca)(Cs)) + (1% C~(H)(SO2)) + (1x C(H)3(0)) + (1 x Cs~(C)(Ca)z) + (4 X Co~(H)(Cr)2) +
(1XCy)+(1X Ca~(H),)

(1 x Ca~(SO:)(Ca)z) + (1 X SO~(C)(Cp)) + (1 X C~(H)2(C4)(SO2)) +

(2% Ca(H)(C)) + (1 X C~(H)s(C))
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
AH® = -32.60 —18.88 -13.72 69MAC/STE3 Gas phase
AH® =  —240.80 -236.11 ~4.69 69IMAC/MCN
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TABLE 46. Sulfones (38) — Continued
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TABLE 46. Sulfones (38) — Continued

1-Methyl-4-(1-butenylsulfonyl) benzene CH,,0,8
(1x C~-(H)5(C)) + (1 x Cs«(C)(Ca)2) + (4 X Co~(H)(Ca)2) + |
(1 x Cs~(SO2)(Cg)2) + (1 X SO~(C4)(Cs)) + (1 X Ca~(H)(S02)) +
(1 X C—(H)(C)) + (1 X C-(H)x(C)(C4)) + (1 X C-(H)a(C))

cis-B-Styryl p-tolyl sulfone CisH,,0;8
(1% C~(H)3(C)) + (1 X Csg~(C)(Cg)2) + (9 X Ca~(H)(Cg)2) +
(1 X Ca—(S02)(Cp)2) + (1 X SO~(C4)(Cg)) + (1 X Ce~(H)(SO2)) +
(1 X C.~(H)(Cr)) + (1 X Ca~(Ca)(Cr)») + (1 X cis (unsat) corr)

Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase ‘ Gas phase
AH° = -229.80 —214.69. —-15.11 69MAC/MCN AHC = - 60.00 -61.52 1.52 69MAC/MCN
1-Methyl-4-(2-methyl-2-propenylsulfonyl)benzene C, lli140;S trans -B-Styryl p-tolyl sulfone CsH,,0,8

(1x C+(H)3(C)) + (1 X Cs~(C)(Cr)2) + (4 X Ce~(H)(Cs)2) +
(1% Cp~(S0:)(Cs)z2) + (1 % SO~(C)(Cr)) + (1 ¥ C-(H)2(Cu)(SO:)) +
(1X Ce~(C)2) + (1 X Cg=(H);) + (1 X C-(H)3(C))

(1X C~(H)5(C)) + (9 X Ca—(H)(Cp)2) + (1 X Ca~(SO:)(Cp)2) +
(1% Cp=~(C)(Cs)z) + (1 ¥ SO~(Cu)(Cp)) + (1 X Co—~(H)(SO2)) +
(1 X Ca~(H)(Cp)) + (1 X Cs~(Co)(Ca)2)

Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH® = —241.50 —238.29 -3.21 69MAC/MCN AH® = —69.60 -66.37 ~3.23 69MAC/MCN
Diphenyl sulfone Ci:H;00;S  Diphenyl disulfone CuHyOsS;

(10 % Cp—(H)(Cg)2) + (2 % Cs—(S02)(Cp)2) + (1 % SO~(Cs)2)

Reference

(10 % Cg—(I1)(Cg)z) + (2 % Cg—(SO2)(Ca)2) + (2 % SO~(SO2)(Cp))

Literature — Calculated = Residual Literature — Calculated = Residual Reference
Gas phase Gas phase
AH® = -=118.70 -118.70 0.00 70COX/PIL AH° = —481.30 —481.30 0.00 64MAC/OHA
Solid phase Solid phase
AH° = =225.00 —225.00 0.00 61MAC/OHA2 AH® = —643.10 —643.10 0.00 64MAC/OHA
trans -Phenyl 8-styryl sulfone CiH 1208

(10 x Cg—~(H)(Ca)2) + (1 X Ca~(S02)(Cs)2) + (1 X SO~C4)(Cp)) +
(1 X Ce—(H)(S02)) + (1 X C—(H)(Cp)) + (1 X Cg~(Ca)(Cs)2)

Literature — Calculated = Residual Reference
Gas phase
AH° = -35.00 -33.94 -1.06 69MAC/MCN
Dibenzyl sulfone CiH0:8

(10 x Cg~(H)(Cs)2) + (2 X Cag—(C)(Ca)2) + (2 X C-(H)(Cs)(SO2)) +
(1xS0~C)2)

Literature — Calculated = Residual Reference

Gas phase

AdH® = -157.10 ~-162.80 5.70 61IMAC/OHA
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(2X C~(H)5(C)) + (4 X C~(H)2(C)2) + (2 x C-(H),(0)(C)) +
(2x O~(C)(S0)) + (1 x SO~(0))

Literature — Calculated = Residual Reference

Gas phase

AH® = —62530 —-631.04 5.74 69MAC/STE

ESTIMATION OF THERMODYNAMIC PROPERTIES OF ORGANIC COMPOUNDS 1055
TABLE 47. Sulfites (5) TABLE 48. Sulfates (4)
Dimethyl sulfite C;H0,8 Dimethyl sulfate C,H0,S
(2 x C-(H)x(C)) + (2 X OHC)(SO)) + (1 X SO~(0),) ‘ (2Xx C~(H)3(C)) + (2 x OC)(50,)) + (1 X SO.~(0),)
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
A= —-483.40 —~482.72 —0.68 69MAC/STE AH® = —687.00 ~684.62 -2.38 69MAC/STE
Ethyl methyl sulfite C3Ha058 - Diethyl sulfate C.H;00,8
(2x C~H)5(C)) + (2x O~(C)(S0)) + (1 x SO-(0),) + (2X C+H)3(C)) + (2 X C~(H),(0)(C)) + (2 x O~(C)(SO,)) +
(1x C~(H)(0)(C)) (1x80,~+0)2)
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH® = —-524.00 —~515.62 —8.38 69MAC/STE AH® = ~756.30 —750.42 —5.88 69MAC/STE
Diethyl sulfite C.H,00:8 Dipropyl sulfate CsH140.8
(2% C—(H)5(C)) + (2% CH(H)(0)(O)) + (2% O~(C)(SO)} + (2% C(H)5(C)) + (2% C-(H)(C).) + (2% C (H)z(O)(C)) +
(1xSO~(0),) (2x 0O—HC)(S02)) +(1x SO~(0),)
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH® = —55220 —548.52 —3.68 69MAC/STE AH® = —792.00 -791.68 -0.32 69MAC/STE
Dipropyl sulfite CH,14058 Dibutyl sulfate CsH150.8
(2% C—=(H),5(C)) + (2 X C~(H)(C)z) + (2 x C-(H)(O)(O)) + (23 C-(H)5(C)) + (4% C~(H);(C),) + (2 C-(H)(O)(C)) +
(2x 0~C)(S0)) + (1 xSO~(0),) (2x0—C)(S03)) + (1 X SO~(0)2)
Literature ~ Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH°® = -58830 —589.78 1.48 69MAC/STE AH® = —828.90 —832.94 4.04 69MAC/STE
Dibutyl sulfite CsH 15038
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TaBLE 49. Cyclic CHS (13) TABLE 49. Cyclic CHS (13) — Continued
Thiacyclopropane C;HS Thiacyclopentane (Continued) CHsS
(1x8~C)) +(2x C-(H)(C)(S)) + (2% CHH)2(C)z) + (2% C(H)z(C)(5)) +(1 X $~(C)2) +
(1 X Thiacyclopropane rsc), ¢ = 2 (1 x Thiacyclopentane rsc), 0 = 2
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Liquid phase
AH° = 82.22 82.22 0.00 52GUT/SCO2 AH® = -73.10 -173.10 0.00 54HUB/KAT
C, = 53.68 53.68 0.00 69STU/WES C: = 140.16 140.16 0.00 52HUB/FIN
§° = 255.27 255.27 0.00 69STU/WES §° = 207.82 207.82 0.00 S2HUB/FIN
AS° = —49.41 AS°® = —369.48
AG® = 96.95 AG® = 37.06
InK; = -39.11 InK; = —-14.95
Liquid phasc
AH® = 51.60 51.60 0.00 63SUN Thiacyciohexane CsHjo
(3% C~(H)2(C)2) + (2 X C-(H)2(C)(S)) + (1 X 5-(C)z) +
(1 x Thiacyclohexane rsc), o = 1 ‘
Thiacyclobutane C;HsS Literature — Calculated = Residual Reference
(1% C(H)(C)s) + (2 C-(H)A(C)(S)) + (1 X S~(C)o) +
(1 x Thiacyclobutane rsc), o = 2
Gas phase
Literature — Calculated = Residual Reference AH® = —63.26 —~63.26 0.00 54MCC/FIN
C = 108.20 108.20 0.00 69STU/WES
§° = 323.26 323.26 0.00 69STU/WE:
Gas phase AS° — —390.35
A = 61.00 61.00 0.00 53SCO/FIN AG® = 53.12
G = 69.33 69.33 0.00 69STU/WES InK; = -21.43
$° = 285.22 285.22 0.00 69STU/WES
At = —155.77
AG® = 107.44 Liquid phase
InK; = —43.34 AH® = —106.00 -106.00 0.00 54MCC/FIN
C = 163.30 163.30 0.00 54MCC/FIN
§° = 218.24 218.24 0.00 54MCC/FIN
Liquid phase AS° = —495.37
AH® = 25.10 25.10 0.00 54HUB/KAT AG® = 41.69
C = 113.39 113.39 0.00 53SCO/FIN InK; = -16.82
3¢ = 184.93 184,93 0.00 53SCO/FIN
AS° = —256.06
AG® = 101.44
InK; = —40.92 Thiacycloheptane CHp S
(4 X C(H)2(C)2) + (2 x C-(H)2(C)(S)) + (1 X S—(C)2) +
(1% Thiacycloheptane 1sc), 0 = 1
Thiacyclopentane C.HsS Literature — Calculated = Residual Reference
(2% C~(H)2(C)2) + (2 X C=(H)2(C)(S)) + (1 x S(C)2) +
(1 x Thiacyclopentane rsc), o = 2
Gas phase
Literature — Calculated = Residual Reference AH° = —61.34 —-61.34 0.00 69STU/WES
C = 124.60 124.60 0.00 6YSTU/WES
§° = 361.92 361.92 0.00 69STU/WES
Gas phase AS° = —488.00
AH® = —-34.20 ~34.20 0.00 52HUB/FIN AG® = 84.16
Cp = 90.88 90.88 0.00 69STU/WES InK; = -33.95
S° = 309.36 309.36 0.00 69STU/WES
AS° = —267.94
AG® = 45.69 Liquid phase
InK; = —18.43 AH° = -112.80 -112.80 0.00 69STU/WES
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ESTIMATION OF THERMODYNAMIC PROPERTIES OF ORGANIC COMPOUNDS 1057
TABLE 49. Cyclic CHS (13) — Continued TABLE 49. Cyclic CHS (13) — Continued
Thiophene CHS 2-Methyl thiclane (Continued) CsH1oS

(4 x Cg—(H)(Cg)2) + (1 X S=(Cg)2) + (1 X Thiophene 15¢), 0 = 2

Literature — Calculated = Residual Reference
Gas phase
AHP = 114.30 114.30 0.00 49WAD/KNO
C3 = 72.89 72.89 0.00 69STU/WES
$° = 278.86 278.86 0.00 69STU/WES
AS® = -37.30
AG® = 125.42
InK; = —50.59
2-Methylthiophene CsHeS

(3% Cg~(H)(Ce)2) + (1 X Cs~(C)(Ce)2) + (1 X C-(H)s(C)) +
(1% 8S~(Ca)2) + (1 x Thiophene rsc), o = 3

Literature — Calculated = Residual Reference
Gas phase
AHC ~ 83.68 81.87 1.81 69STU/WES
G = 95.40 94,76 0.64 69STU/WES
S° = 320.58 318.89 1.69 69STU/WES
AS° = —-133.58
AG® = 121.70
InK; = —~49.09
3-Methylthiophene CsHeS

(3% Ce~(H)(Cp)z) + (1 X Ca~(C)(Ce)2) + (1 X C-(H)s(C)) +
(1% S~(Cs)2) + (1 X Thiophene rsc), ¢ = 3

Literature — Calculated = Residual Reference
Gas phase
AH® = 82.80 81.87 0.93 69STU/WES
G = 94.85 94.76 0.09 69STU/WES
§° = 321.29 318.89 2.40 69STU/WES
AS° = -133.58
AG® = 121.70
InK; = ~49.09
Z-Methyl thiolane Csﬂms

(2% C-(H)x(C)2) + (1 x C-(H)2(C)(S)) + (1 x C-(H)(C)A(S)) +
(1 x C-(H)5(C)) + (1 X S~(C)2) + (1 x Thiacyclopentane rsc)

Literature — Calculated = Residual Reference
Gas phase
AH® = -64.20 -59.17 -5.03 72G0O02
c = 116.00

(2X C~(H)2(C)2) + (1 X C-(H)A(C)(S)) + (1 x C~(H)(C)o(S)) +
{1 X C~(H)3(C)) + (1 X S+(C),) + (1 X Thiacyclopentane rsc)

Literature — Calculated = Residual Reference
Liquid phase
AH° = —105.40 — 100.01 —5.39 72G0O02
C = 171.80 170.24 1.56 74MES/FIN
§° = 245.31 233.42 11.89 74MES/FIN
AS® = —480.19
AG® = 43.16
InK; = -17.41
3-Methyl thiolane CsH,oS

(1x C~(H)>(C)z) + (1 X C-(H)5(C)) + (1 X C(H)(C)s) +
(2 x C-(H)2(C)(S)) + (1 X S<(C)2) + (1 x Thiacyclopentane rsc)

Literature ~ Calculated = Residual Reference
Gas phase
AH® = ~60.50 -57.00 -3.50 72G0O02
Cy = 113.80
Liquid phase
AH = —102.70 -99.75 -2.95 72G0O02
C = 171.80 167.60 4.20 74MES/FIN
§° = 241.00 234.85 6.15 74MES/FIN
AS° = —-478.76
AG® = 42.99
InK; = -17.34
Cyclopentyl methyl sulfide CHpS
(1% CHH)5(S)) + (1 xSHC)z) + (4 x C-(H),(C);) +
(1 x C-(H)(C)2(S)) + (1 x Cyclopentane (sub) rsc)
Literature — Calculated = Residual Reference
Gas phase
AH° = -64.70 -64.12 -0.58 72G0O02
C = 132.35
Liquid phase
AH° = —-109.80 -103.19 ~6.61 72G0O02
C = 192.92 197.77 ~4.85 74MES/TOD
§° = 285.47 282.66 2.81 74MES/TOD
AS° = —567.26
AGO = 65.94
InK; = -26.60
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1058 E. S. DOMALSKI AND E. D. HEARING
TABLE 49. Cyclic CHS (13) — Continued TaBLE 50. Fluorides (46)
2,3-Dihydrothiophene C.HeS Fluoromethane; Methyl fluoride CH,F
(1 x SHC)(Ca)) + (1 X Ce~(H)(S)) + (1 x C—H)(C)) + (1 x C—(H)3(F), methyl fluoride), o = 3
(1x C(H)x(C)(Ca)) + (1x CH{H):(C)(S)) +
(1x2,3-Dihydrothiophene rsc) Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
AH° = —247.00 —247.00 0.00 85LIA/KAR
Gas phase ‘ Cy = 3749 37.49 0.00 69STU/WES
AH° = 90.70 90.70 0.00 62DAV/SUN S° = 222.80 222.80 0.00 69STU/WES
AS° = -80.14
AG® = -223.11
" InK; = 90.00
2,5-Dihydrothiophene C.HS
(1xSAC)2}+ (2% C~(H)z(Ca)(8)) + (2 x C(H)(C)) +
(1x2,5-Dihydrothiophicne rsc)
Fluoroethane C,HsF
Literature — Calculated = Residual Reference (1 X C—~(H)3(C)) + (1 x C~(H)(C)(F)), ¢ = 3
Literature — Calculated = Residual Reference
Gas phase
AH® = 86.90 86.90 0.00 62DAV/SUN
Gas phase
AH® = —261.50 —263.38 1.88 69STU/WES
Liquid phase C = 59.04 59.39 ~0.35 69STU/WES
AH® = 47.00 47.00 0.00 62DAV/SUN §° = 264.93 264.99 —-0.06 69STU/WES
AS° = ' —174.26
AG® = —211.42
Ink; = 85.29
1-Fluoropropane CH,F

(1 C=(H)5(C)) + (1 X C(H)2(C)2) + (1 X C~(H)(C)(F)), o = 3

Literature — Calculated = Residual Reference
Gas phase
AHY = —285.9% —284.01 -1.89 S6LAC/KIAZ
G = 82.63 82.28 0.35 69STU/WES
§° = 304.22 304.15 0.07 69STU/WES
AS° = -271.41
AG® = -203.09
InK; = 81.92
2-Fluoropropane CsH.F
(2X C~(H)(C)) + (1 X C~(H)Y(Cha(F)) +
(2 x—CHj corr (tertiary))
Literature — Calculated = Residual Reference
Gas phase
AH° = —293.50 —293.50 0.00 S6LAC/KIA2
C = 82.01 82.01 0.00 69STU/WES




ESTIMATION OF THERMODYNAMIC PROPERTIES OF ORGANIC COMPOUNDS 1059
TaBLe 50. Fluorides (46) — Continued TaBLE 50. Fluorides (46) — Continued
1,1-Difluoroethane CH,F; Hexadecafluoroheptane CFis
(1 C~(H)3(0)) + (1 X CHH)(C)(F)2), & = 3 (2X C~(C)(F)s) + (5 X C~(C)a(F)2)
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH® = —497.00 ~497.00 0.00 68KOL/SHT AH® = —3383.60 —3404.57 20.97 S10LI/GRI
Cp = 67.95 67.95 0.00 69STU/WES Cp = 313.08
§° = 282.51 282.51 0.00 69STU/WES
AS® = —-192.80
AG® = —439.52 Liquid phase
InK; = 177.30 AH® = —342000 —3419.99 —-0.01 59GO0O/DOU
1,1,1-Trifluoroethane CH3F, Tetrafluoroethylene C,F,
(1xC-H)(C)+(A1XCC)F)3), o = 9 (2XxXCq(F)2), 0 = 4
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH® = —744.60 -716.07 —28.53 65KOL/MAR AH® = —659.80 —659.80 0.00 56SCO/GOO
C = 78.45 78.72 -0.27 69STU/WES C = 80.50 78.86 1.64 69STU/WES
§° = 287.27 287.27 0.00 69STU/WES §° = 299.95 299.73 0.22 69STU/WES
AS° = —224.09 AS® = -117.11
AG® = —649.26 AG® = -~ 624.88
InkK; = 261.91 InK; = 252.07
1,1,2-Trifluorcethane C:HyF; Fluoroethylene C:H, F
(1 C<H)Y(C)(F)z) + (1 X C-H)A(C)Y(F)), o = 1 (1% C(H)(F)) + (1 X Co(H)y)
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH® = -730.70 -675.86 -54.84 S6LAC/KIA AH® = —138.80 -138.80 0.00 70KOL/PAP
ce = 75.88 cp = 4083
§° = 311.12
AS° = —200.24
AG® = —-616.16
InK; = 24855 1,1-Difluoroethylene CH;F;
(1XCr(H)) + (1 X C(F)s), @ = 2
Literature — Calculated = Residual Reference
Hexafluoroethane (% 2
2xXC~HC)(F)3), o = 18
Gas phase )
Literature — Calculated = Residual Reference AH® = —-334.00 -303.58 -30.42 S6NEU/MAR
Cp = 59.16 60.81 —1.65 69STU/WES
S° = 265.18 265.39 -0.21 69STU/WES
Gas phase AS° = -79.35
AH® = —1343.10 -—-1347.62 4.52 66SIN AG° = -279.92
Cp = 106.40 105.98 0.42 69STU/WES InK; - 112,92
§° = 322.08 33241 -10.33 69STU/WES
AS° = -287.12
AG® = -1262.02
Ink; = 509.09
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TABLE 50. Fluorides (46) — Continued TABLE 50. Fluorides (46) — Continued
Trifluoroethylene C,HF, Decafluorobiphenyl CuiFyo
(AXCH)F))+(1xXCe~(F)2), 0 = 1 (10 X Cag—~(F)(Cs)2) + (2 X Cg—(Cg)3) + (8 X ortho corr-(F)(F)) +
(2 xortho corr-(F)(F'))
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
AH® = —490.40 ~495.02 4.62 62KOL/MAR Gas phase
Cp = 69.20 67.88 1.32 69STU/WES AH° = —126320 —1586.08 322.88 79PRI/SAP2
S° = 292.62 292.87 -0.25 69STU/WES Cr = 287.24
AS® = -87.92
AG° = —468.81
inK; = 189.11 Liquid phase
AH® = —1661.58
Cy = 405.04
3,3,3-Trifluoropropene CiHiFa
(1x Ca=(H),) + (1 X C~(H)(C)) + (1 x CHC)(F)3) Solid phase
AH® = —1348.10 —1685.94 337.84 79PRI/SAP2
Literature — Calculated = Residual Reference C = 317.06
S° = 385.90
AS°® = —696.39
Gas phase AG° = —-147831
AH® = -61420 -611.17 -3.03 67KOL/MAR InK; = 596.34
ce = 93111 .
Fluorobenzene CeHsF
Hexafluorobenzene CeFs (1x Cp~(F)(Cs)2) + (5 X Cp—(H)(Cp)2), 0 = 2
(6 X Cg—~(F)(Cg)2) + (6 X artho corr-(F)(F)), o = 12
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
Gas phase AH®° = -116.00 -112.21 -3.79 56SCO/MCC
AH® =  —-955.60 —-962.16 6.56 65COU/GRE C = 94.43 94.15 0.28 69STU/WES
C = 156.61 156.60 0.01 69STU/WES S° = 302.63 303.31 —-0.68 69STU/WES
S° = 383.21 384.46 -1.25 69STU/WES AS° = —158.90
AS° = —258.03 AG® = —64.83
AG° = —885.23 InK; = 26.15
InK¢ = 357.10
Liquid phase
Liquid phase AH® = -150.60 —150.40 -0.20 56SCO/GOO
AH°® — —001.30 —997.20 5.90 69COX/GUN Cp = 146.36 150.49 —4.13 56SCO/MCC
Cy = 221.58 222.54 -0.96 65COU/GRE S° = 205.94 198.54 7.40 56SCOMCC
§° = 280.79 325.14 —44.35 65COU/GRE AS® = —263.67
AS° = -317.35 AG® = -T71.79
AG® = —902.58 InkK; — 28.96
InK; = 364.10
Pentafluoro(trifiucromethyl)benzene CF; 1-Fluoro-4-methylb 5 p-Fluorotol CrAbLF
78 X X X
(5% Cs~(F)(Ca)2)+ (1 X Cs—(C)(Ca)2) + (1 X C~(Ca)(F)s) + 8 X SE(—I(SZ((%);;:) : _(: x Cp—~(H)(Cs)2) + (1 x Cg=(C)(Cs)2) +
(2xortho corr-(F)(CF3)) + (4 x ortho corr-(F)(F)) ’
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
: AH® = —147.50 —144.64 -2.86 62SCO/MES
A = —126860 126885 025 73KRE/PRI Co= 11615 116.02 013  69STU/WES
G = 192.55 s° = 33953 337.57 1.96 69STU/WES
AS° = —260.95
Liquid phase Al‘nGK' _ ggﬁ;
AdH® = -131020 —1309.50 -0.70 73KRE/PRI
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ESTIMATION OF THERMODYNAMIC PROPERTIES OF ORGANIC COMPOUNDS 1061
TaBLE 50. Fluorides (46) — Continued "TABLE 3U0. Fluorides (46) — Continued
1-Fluoro-4-methylbenzene; p -Fluorotoluene (Continued) C.H,F 1,4-Difluorobenzene C¢H,F;
(1 X Cg~(F)(Cp)y) + (4 x Ca~(H)(Cg)2) + (1 X Cp—(C)(Ce)2) + (4 X Cp~(H)(Cg)2) + (2 X Ce~(F)(Cg)2), 0 = 2
(IXCHH)(C)), 0 = 6
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
Liquid phase AH® = ~306.70 —307.28 0.58 62GOO/LAC
AH® = —-186.90 -187.01 0.11 62GOO/LAC G = 106.90 106.64 0.26 69STU/WES
C = 174.39 §° = 315.60 322.52 -6.92 69STU/WES
$S° = 233.47 AS° = -175.75
AS® = —365.05 AG® = —254.88
AG® = - 7817 InK; = 102.82
InK; = 31.53
Liquid phase
AH® = -34242 -349.76 734 62GO0O/LAC
1,2-Difluorobenzene CeHF2 Cy = 160.70 164.90 —-4.20 S0UEB/ORT
(4 X CB-(H)(CB)z) + (2 X Cg—(F)(Cs)z) + S° = 223.86
(1xortho corr-(F)(F)), o = 2 AS° = ~274.40
AG® = —267.95
Literature — Calculated = Residual Reference Ink; = 108.09
Gas phase
AH® = -293.80 -—-286.38 -7.42 63SCO/MES 2,2’-Difluorobiphenyl C2HgF:
C = 106.52 106.64 -0.12 69STU/WES (8 X Ca~(H)(Cg)z2) + (2 X Ca~(F)(Ca)2) + (2 X Cg~(Cg)3) +
§° = 320.03 322.52 —2.49 69STU/WES (1 xortho corr-(F)(F'))
AS° = -175.75
AG® = ~-233.98 Literature — Calculated = Residual Reference
InK; = 94.39
Gas phase
Liquid phase AH°® = —200.80 —200.72 -0.08 64SMI/GOR
Ad°® = —330.16 —324.76 —5.40 62GOO/LAC Cy = 187.32
Cp = 159.03 164.90 —5.87 63SCO/MES
§° = 222.59 223.86 -1.27 63SCO/MES
AS°® = —274.40 Liquid phase
AG® = —242.95 AH® = ~274.70
InK; = 98.00 Cy = 289.76
Solid phase
1,3-Difluorobenzene CeHLF, AH® = —-295.80 -293.70 -2.10 64SMI/GOR
(4 X Ca—(H)(Cr)2) + (2 X Ca~(F)(Cg)2) + Cr = 221.70
(1 xmeta corr<(F)(F)), 0 = 2 $° = 249.58
AS°® = —544.27
Literature — Calculated = Residual Reference AG° = ~131.43
InK; = 53.02
Gas phase
AH® = —309.20 -307.28 -1.92 62GOO/LAC
G = 106.27 106.64 -0.37 69STU/WES 4,4'-Difluorobiphenyl CiHgF,
§° = 320.37 322.52 -2.15 69STU/WES (8 X Ce~(H)(Cs)2) + (2 X Cg~(F)(Cs)2) + (2 X Cs—~(Cg)3)
AS® = —175.75
AG® = —~254.88 Literature — Calculated = Residual Reference
InK; = 102.82 -
Gas phase
Liquid phase AH® = 20530 —208.72 3.42 64SMI/GOR
AH® = -344.13 —343.76 -0.37 62GOO/MLAC CR = 187.32
G = 159.12 164.90 -5.78 70MES/FIN
§° = 223.84 223.86 -0.02 TO0MES/FIN
AS° = —274.40 Liquid phase
AG° = —-261.95 AHC = —282.70
InK; = 105.67 G = 289.76
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TaBLE 50. Fluorides (46) — Continued
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TaBLE 50. Fluorides (46) — Continued

4,4’ -Difluorobiphenyl (Continued)

CHgF> 4,4'-Difluorobiphenyl (Continued) CiHgF;
(8 X CB-(H)(CB)z) + (2 X CB-(F)(CB)z) + (2 X CB—(CB);;) (8 X CB‘(H)(CB)z) + (2 X CB-(F)(CB)z) + (2 X CB‘(Cn)g)
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Solid phase Liquid phase
A = —296.50 —301.70 5.20 64SMI/GOR AH® = —673.48
Cy = 221.70 C = 189.91 193.72 -381 73AND/MAR
S$° = 249.58 §° = 256.10 274.50 —18.40 73AND/MAR
AS° = ~544.27 AS° = —-295.88
AG® = —139.43 AG® = —585.26
InK; = 56.24 InK; = 236.09
(Trifluoromethyl)benzene C,HsF; 1,2,3,5-Tetrafluorobenzene CHF,
(5 % Ca—(H)(Cg)2) + (1 X Ca~(C)(Cs)2) + (1 X C~(Cs)(F)3) (2 X Ce~(H)(Cag)2) + (4 x Cas~(F)(Cg)2) + (2 X ortho corr-(F)(F))+
(2 xmeta corr-(F)(F))
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
AHY = 59910 —-599.10 0.00 595CO/DOU Gas phase
Cy = 130.10 AH® = —655.62
c = 131.62
Liquid phase
AH® = ~-636.70 -636.70 0.00 64GOO/LAC Liquid phase
. AH® = —686.48
G = 190.29 193.72 -343 73AND/MAR
3¢ = 257.32 274.50 —-17.18 T3AND/MAR
1,2,4,5-Tetrafluorobenzene CeH:F; AS° = —295.88
(2% Cg—~(H)(Cp)2) + (4 X Csg—~(F)(Cs).) + (2 X ortho corr-(F)(F))+ AG® = —598.26
(2% meta corr-(F)(F)) InK; = 241.34

Literature — Calculated = Residual Reference
Gas phase
AH° = —655.62
G = 131.62
Liquid phase
AdH° = —-683.70 —686.48 2.78 T78HAR/HEA
Cp = 192.21 193.72 -1.51 73AND/MAR
§° = 250.41 274.50 -24.09 73AND/MAR
AS® = —295.88
AG® = —598.26
InK; = 241.34
1,2,3,4-Tetrafluorobenzene CeH F,

(2 X Co—(H)(Cp)2) + (4 X Ca~(F)(Cs)z) + (3 X ortho corr-(F)(F))

Literature — Calculated = Residual Reference

Gas phase
AH® = -634.72
Cr = 131.62

1-Fluoro-3-(trifluoromethyl)benzene C7H4F,
(4 x Cg—~(H)(Cg)2) + (1 X Cag—~(F)(Cg)2) + (1 X Cg—~(C){(Ca)2) +
(1x C~(Cg)(F)3)+ (1 X meta corr-(F)(CF3))

Literature — Calculated = Residual Reference
Gas phase
AH® = -79220 —-792.17 -0.03 59GO0O/DOU
G, = 142.59
Liquid phase
AH® = —-830.20 —830.06 -0.14 59GOO/DOU
Pentafluorobenzene CeHF;5

(1% Co—(H)(C)z) + (5 X Ci~(F)(Ca)2) + (4 X ortho corr-(F)(F))+
(1 xmeta corr-(F)(F))

Literature — Calculated = Residual Reference
Gas phase
AH® = —807.50 —808.89 1.39 68COU/HAL
Cy = 144.11
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TABLE 50. Fluorides (46) — Continued TaBLE 50. Fluorides (46) — Continued
Pentafluorobenzene (Continued) CHFs . Acetyl fluoride C:H,FO
(1% Ca~(H)(Ca)2) + (5 X Ca~(F)(Ca)2) + (4 X ortho corr-(F)(F)) + (1 C~(H);(CO)) + (1 X CO~(C)(F))
(1 xmeta corr-(F)(F))
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
Liquid phase AH® =  —42210 —-422.10 0.00 70COX/PIL
AH® = —841.80 - 841.84 0.04 69COX/GUN
C = 204.68 208.13 -345 68COU/HAL
S° = 275.89 299.82 -23.93 68COUHAL | Liquid phase
AS° = —~306.61 AH® = ' —4A720 —~467.20 0.00 49CAR/SKI
AG® = ~750.42
InK; = 302.72
2,2,2-Trifluoroethanol C:H,F,0
(X CHC)(F)s) + (1 x C-(H)(O)(C)) + (1 X O~(H)(C))
2,3,4,5,6-Pentafluorotoluene C;H,Fs
(1 X C~(H)3(C)) + (1 x Cag—~(C)(Cg)2) + (5 X Cs~(F)(Cz)2) + Literature — Calculated = Residual Reference
(4 X ortho corr-(FYF)) + (2 X ortho corr-(alk)(X)) _
Literature — Calculated = Residual Reference Gas phase
AH° = —~888.40 ~866.04 -22.36 T3ROC/SYM
C = 91.48
Gas phase ‘
AH® = 84290 —836.30 —-6.60 69COX/GUN
Gy = 165.98 Liquid phase
AH® =  —-932.40 —936.37 3.97 71IKOL/IVA
C; = 151.46
Liquid phase §° = 212,04
AdH° = —883.80 —-871.85 -11.95 69COX/GUN AS° = —401.84
C = 232.03 AG® = —-816.56
5° = 33475 InK¢ = 329.40
AS® = —407.99
AG® = -750.21
InK; = 302.63
3,3,3-Trifluoro-1-propanol CsHFy0
(1 O~(H)(C)) + (1 X C~(H)2(0)(C)) + (1 X C-(H):(C)s) +
(X C~(C)(F)s)
Dodecafluorocyclohexane CeF12
(6 X C~(C)(F)2) + (1 X Cyclohexane (sub) rsc) Literature ~ Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
AH® = ~886.67
Gas phase C = 114.37
AH° = -237040 -2468.73 98.33 T9PRI/SAP
G = 225.70
Liquid phase
i Ad® = —969.60 ~962.10 -7.50 69KOL/IVA
Liquid phase G = 181.88
AH® = -240630 —2404.28 -2.02 T9PRI/SAP §° = 244.42
AS° = —505.77
AG® = —811.30
Solid phase InK; = 321.27
AH® = —2562.32
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TaBLE 50. Fluorides (46) — Continued
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TABLE 50. Fluorides (46) — Continued

2,2,3,3-Tetrafluoro-1-propanol C;H,F, 2,2,3,3,4,4,4-Heptafluoro-1-butanol CH;F,0
(1 C(H)(C)(F)2) + (1 X C~(C)a(F)2) + (1 x C(H)(0)(C)) + (1 O~(H)(C)) + (1 X C{H):(0)(C)) + (2 X CHC)a(F)) +
(1xO-(H)(C)) (1 xCHC)(F)3)
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH®° = —-1061.30 —1058.36 -2.94 73ROC/SYM AH° = —1688.82
Cy = 122.13 Cy = 174.32
Liquid phase Liquid phase
AH® = —111490 —-1114.90 0.00 69KOL/IVA AH® = —1781.90 -—-1737.11 —44.79 71KOL/IVA2
2,2,3,3,3-Pentafluoro-1-propanol C3H;Fs0 2,2,3,3,4,4,5,5-Octafluoro-1,6-hexanediol : CsHeF10;
(1x O-(H)(C)) + (1 X C(H)x(0)(C)) + (1 X C~(C)a(F)z) + (2x0-(H)(C)) + (2 x C-(H)2(O)(C)) + (4 X C~(C)(F),)
(X CHC)(F)s) ;
) Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
Gas phase AH®° = —208420 —2030.02 —54.18 74KOL/SLA
AH° = -131030 -1277.43 —32.87 73ROC/SYM C = 242.66
Cp = 132.90
Liquid phase
Liquid phase AH° = —2056.08
AH° = —135470 = —1336.74 -17.96 69KOL/IVA
Solid phase
AH® = —2173.40 —2180.40 7.00 74KOL/SLA
Pentafluorophenol CeHF0
(1x O~(H)(Cg)) + (1 X Cg~(O)(Cs)2) + (5 X Cs—(F)(C)2) +
(4 X ortho corr-(F)(F))
Pentafluorobenzoic acid C,HF;0,

Literature — Calculated = Residual Reference
Gas phase
AH® = —956.80 —-987.75 30.95 69COX/GUN
G = 164.52
Liquid phase
AdH°® = -1007.70 -1053.36 45.66 68AND/COU
G = 269.80
§° = 304.25
AS° = —404.70
AG® = -932.70
InK; = 376.24
Solid phase
AH® = —1024.10 -—-1066.25 42.15 69COX/GUN
G = 189.21
§° = 229.16
AS° = ~-479.79
AG® = -923.20
InK; = 372.41
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(1X O—(H)(CO)) + (1 X CO-(0)(Cs)) + (5 X Cs—~(F)(Cs)z) +
(4xortho corr-(F)(F)) + (1 X Cs~(CO)(Ca)2) +

(2Xortho corr-(F)(COOH))
Literature — Calculated = Residual Reference
Gas phase
AH° = —1147.90  —1146.50 -1.40 69COX/GUN
Liquid phase
AH® = -1271.14
C = 275.82
Solid phase
AH° = —1239.60 —1247.00 7.40 69COX/GUN
G = 205.71
§° = 252.94
AS° = -564.27
AG® = —-1078.76
InK; = 435.17
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TaAsLE 50. Fluorides (46) — Continued TABLE 50. Fluorides (46) — Continued
2-Fluorobenzoic acid C,HsFO, 4-Fluorobenzoic acid (Continued) CHFO,
{(1x Ce~(F)(Cg)2) + (4 X Ce—(H)(Ca)2) + (1 X O-(H)(CO)) + (4x Ca~(H)(Cs)2) + (1 X Cg—~(F)(Cs)2) + (1 X O~(H)(CO)) +
{1 X CO~O)(Cg)) + (1 X Cs~(CO)(Ca)2) + (1 X CO~0)(Cg)) + (1 X Cs~CO)(Ca)2)
(1 xortho corr-(F)(COOH))
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Solid phase
Gas phase AH°® = —568.60 —5RA.88 18.28 568CO/GOO
AH° = —469.82 Cp = 158.03
§° = 184.78
AS° = —488.21
Liquid phase AG° = —441.32
AHC® = -573.70 InK; = 178.03
G = 218.18
Solid phase Bis-(3,3,3-trifluoropropyl)ether CeHsFsO
AH°® = —567.60 —566.88 ~0.72 56SCO/GOO (2% CHC)(F)3) + (2 X C-(H)2(C),) + (2 x C-{H)(0)(C)) +
G = 158.03 (1x0~(C)2)
S° = 184.78
AS® = —488.21 Literature — Calculated = Residual Reference
AG® = —421.32
InkK; = 169.96
e Gas phase
AH® = -160430 —1556.10 —48.20 74SLA/KOL
Cp = 210.96
3-Fluorobenzoic acid C;HsFO,
(4 X Co—~(H)(Cp)a) + (1 X Ca~(F)(Co)z) + (1 x O-(H)(CO)) +
(1% CO~(0)(Cg)) + (1 X Cg—~(CO)(Cs)2) Liquid phase
AH® = -164530 —1652.03 6.73 74SLA/KOL
Literature — Calculated = Residual Reference C = 298.75
§° = 427.84
) AS® = —839.45
Gas phase AG® = —1401.75
AH® = —489.82 InK; = 565.46
Liquid phase
AH® = —-573.70 Octafluoropropane; Perfluoropropane CyFs
= 218.18 (2% C—(C)(F)a) + (1 X C~(C)(F)z)
Literature — Calculated = Residual Reference
Solid phase
AH® = —582.00 —586.88 4.88 56SCO/GOO
G = 158.03 Gas phase
§° = 184.78 AdH° = -1760.12 -1759.01 -111 67KOL/TAL
AS® = —-488.21 Cy = 147.40
AG® = —441.32
InK; = 178.03
4-Fluorobenzoic acid C/HsFO,

(4% Ca~(H)(Ca)2) + (1 X Co~(F)(Ca)2) + (1 X O-(H)(CO)) +
(1X CO~0)(Ca)) + (1 X Ca<CO)(Cs)2)

Literature — Calculated = Residual Reference
Gas phase
AH® = ~494.50 —489.82 —4.68 69COX/GUN
Liquid phase
Ad° = -573.70
Cp = 218.18
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TaABLE 51. Chlorides (116) TABLE 51. Chlorides (116) — Continued
Chloromethane; Methyl chloride CH,Cl 1-Chlorobutane CH,C1
(1x C-(H)3(Cl), methyl chloride), ¢ = 3 (1 X C-(H)3(C)) + (2x C-(H)2(C)2) + (1 X C-(H)(CHCD), & = 3
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH® = -81.90 -81.90 0.00 71FLE/PIL AH® = —154.60 -152.97 -1.63 68WAD
Gy = 40.75 40.75 0.00 69STU/WES Cp = 107.57 109.04 -147 69STU/WES
§° = 234.37 234.47 -0.10 69STU/WES S° = 358.07 355.75 2.32 69STU/WES
AS° = —178.62 AS° = -366.27
AG° = —58.46 AG® = -43.717
InK; = 23.58 InK; = 17.66
Liquid phase
Chloroethane C;H:Cl AH° = —188.10 —185.97 -2.13 75STR/SUN
(1x C—(H)3(C)) + (1 x C~(H)(C)(C1)), ¢ = 3 C = 159.64 161.08 —~1.44 8SLAI/WIL
S§° = 252.33
Literature — Calculated = Residual Reference AS° = —469.69
AG® = ~45.93
InK; = 18.53
Gas phase
AFH° = -112.26 -111.71 —0.55 71FLE/PIL
G = 62.72 63.26 ~0.54 69STU/WES 1-Chloropentane CsH,,C1
S§° = 275.85 27743 ~1.58 69STU/WES (1 X C~(H)3(C)) + (3 x C-(H)2(C)2) + (1 x C-(H)(CYCD)), & = 3
AS° = -171.97
AG® = —60.44 Literature — Calculated = Residual Reference
InK; = 24.38
Gas phase
Liquid phase AH® = —175.20 —173.60 —1.60 68WAD
AH° = —136.90 —134.51 -2.39 48GOR/GIA Cy = 130.46 131.93 —1.47 69STU/WES
G = 103.30 100.24 3.06 48GOR/GIA §° = 397.02 394.91 211 69STU/WES
§° = 186.27 187.57 -1.30 48GOR/GIA AS° = —463.42
AS°® = —-261.82 AG® = -3543
AG® = -56.45 InK; = 14.29
InK; = 22.77
Liquid phase
AH° = —213.44 -211.70 -1.74 75STR/SUN
1-Chloropropane C;H,C1 Cp = 191.50
(1x CH)3(C)) + (1 x C-(H)2(C)2) + (1 x C(H)(C)Y(CN)), 0 = 3 §° = 284.71
AS° = -573.62
Literature — Calculated = Residual Reference AG® = —40.68
InK; = 16.41
Gas phase
AH® =  -132.51 -132.34 -0.17 T1FLE/PIL 1-Chlorooctane CsH,,Cl
C = 84.68 86.15 —-1.47 69STU/WES (1 x C—(H)3(C)) + (6 X C~(H)2(C)2) + (1 x C-(H)2(C)(C1))
§° = 319.11 316.59 2.52 69STU/WES .
AS° = —269.12 Litcraturc — Calculated = Residual Reference
AG® = —52.10
InK; = 21.02
Gas phase
AH° = —238.88 —235.49 -3.39 68WAD
Liquid phase C = 200.60
AH® = -160.40 —160.24 —-0.16 TIMAN/SEL
Cr = 131.38 130.66 0.72 1881REI
§° = 219.95 Liquid phase
AS° = —365.75 AH° = —291.30 —288.89 -241 75STR/SUN
AG® = -51.19 Cp = 282.76
InK; = 20.65 §° = 381.85
A = —885.41
AG® = -24.91
InK; = 10.05
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TasLE 51. Chlorides (116) — Continued TaBLE 51. Chlorides (116) — Continued
1-Chlorododecane C2H,Cl 1-Chloro-2-methylpropane CH,Cl

(1 X C~(H)3(C)) + (10 X C-(H)2(C)2) + (1 X C-(H)(C)(CD)

Literature — Calculated = Residual Reference
Gas phase
AH® =  -321.98 -318.01 —-3.97 75STR/SUN
Cy = 292.16
Liquid phase
AdH° = —39231 —391.81 —-0.50 75STR/SUN
C = 404.44
§° = 511.37
AS° = —1301.13
AG° = ~3.88
InK¢ = 1.56
1-Chlorooctadecane C,sH3,Cl

(1x C~(H)5(C)} + (16 X C~(H)2(C)2) + (1 x CHH)(CY(C))

Literature — Calculated = Residual Reference
Gas phase
AH° = —446.04 -441.79 -4.25 75STR/SUN
C: = 429.50
Liquid phase
AH® = —544.20 —546.19 1.99 75STR/SUN
Cy = 586.96
§° = 705.65
AS°® = —1924.72
AG® = 27.67
InK; = -11.16
1-Chloro-3-methylbutane CsH,,Cl

(2xC(H)5(C)) + (1 x C{H)x(C)2) + (1 x CH)(C)3) +
(2x~CHs corr (tertiary)) + (1 X C-(H),(C)(Cl)), o = 9

Literature — Calculated = Residual Reference
Gas phase
AH° = -180.33 -180.29 ~0.04 69STU/WES
G = 133.89 131.96 1.93 69STU/WES
S§° = 399.82 381.17 18.65 69STU/WES
AS° = —-477.16
AG° = —38.03
InK; = 15.34
Liquid phase
AH® =  —~216.98 —-216.98 0.00 69STU/WES
G = 179.50 188.52 ~9.02 48KUR
§° = 279.36
AS° = -~ 57897
AG° = ~44.36
InK; = 17.89

(2% C=(H)5(C)) + (1 X C~(H)(C)3) + (2 X -CH corr (tertiary)) +

(IXCH)(C)CD), ¢ = 9

Literature — Calculated = Residual Reference
Gas phase )
AH® = -159.40 —159.66 0.26 68WAD
Cy = 108.49 109.07 ~0.58 69STU/WES
S§° = 353.80 342.01 11.79 69STU/WES
AS® = —380.00
AG®e = —46.36
InK; = 18.70
Liquid phase ‘
AH® = —191.10 —-191.25 0.15 53SMI/BJE
C, = 158.57 158.10 0.47 48KUR
§° = 246.98
AS° = —475.04
AG® = —49.62
InK; = 20.02
2-Chloropropane CsH,C1
(2x C=(H)5(C)) +(1 x C-(H)(C)(CD)) +
(2x~CHj corr (tertiary)), o = 9
Literature — Calculated = Residual Reference
Gas phase
AH® = —144.90 —144.65 -0.25 71FLE/PIL
C = 87.32 86.46 0.86 69STU/WES
§° = 304.18 307.71 -353 69STU/WES
AS° = —277.99
AG® = -61.77
InK; = 24.92
Liquid phase
AH® = 172,10 -170.75 -1.35 3IMAT/FEH
Cp = 138.98
2-Chlorobutane CH,Cl1

(2% C~(H)5(C)) + (1 X C-(H)2(C)2) + (1 x C~H)(C)(CN)), & = 9

Literature — Calculated = Residual Reference
Gas phase
AH® =  —161.20 -160.76 —-0.44 68WAD
Cp = 108.49 109.35 -0.86 69STU/WES
§° = 350.41 346.87 3.54 69STU/WES
AS° = —375.14
AG® = —48.91
InK; = 19.73
Liquid phase
AH® = —192.80 -192.12 —0.68 53SMI/BJE
Cy = 169.40
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TABLE 51. Chlorides (116) — Continued TABLE 51. Chlorides (116) — Continued
2-Chlorohexane CeHy3C1 2-Chloro-2-methylbutane CsH;Cl
(2% C{H)H(C)) + (3% C~(H)2(C)) + (1 X C-H)(C)(CD) (3% C=(H)3(C)) + (1x C~{H)(C)) +
{2x-CHs corr {quaternary)) + (1X C«(C)s(Ch), o = 27
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
AH® = = -20330 —-202.02 —1.28 68WAD Gas phase
= 155.13 AH® = 20220 —~200.23 -1.97 31IMAT/FEH
G = 131.59 129.71 1.88 69STU/WES
§° = 368.44 369.46 -1.02 69STU/WES
Liquid phase AS° = ~488.87
AH® =  —246.10 —243.58 -252 56KIR AG® = —54.47
G = 230.24 InkK; = 21.97
‘ Liquid phase
2-Chloro-3-methylbutane CsH,,Cl AH° = —235.70 -234.12 -1.58 53SMI/BJE
(3% C~(H)3(C)) + (1 x C-(H)(C)3) + (2 x-CHj corr (tertiary)) +
(1x C-{H)(C)(CD)
Literature — Calculated = Residual Reference 1,2-Dichloroethane C;H,CL,
(2xCH)AC)CN), o = 2
Gas phase Literature — Calculated = Residual Reference
AH® = -185.10 —188.08 2.98 68WAD
G = 132.27
Gas phase
AH® = =129.10 -138.90 9.80 S8SIN/STU
Liquid phase ‘ G = 78.66 75.06 3.60 69STU/WES
AH® = —226.60 -223.13 -347 73ESI/KAB §° = 308.19 312.72 —4.53 69STU/WES
Cr = 196.84 AS° = —182.88
AG° = —84.38
InK; = 34.04
2-Chloro-2-methyipropane CH,Cl
(3 x C~{H)3(C)) + (3 x—CHj corr (quaternary)) + Liquid phase
(1xCHC):(CD)), o = 81 AH® = -164.50 —173.80 9.30 58SIN/STU
) Cy = 128.87 127.52 1.35 40PIT
Literature — Calculated = Residual Reference $° = 208.53 208.54 —0.0t 40PIT
AS° = —287.05
AG® = —88.21
Gas phase InK¢ = 35.59
AH® = —18240 —1R4.16 1.76 641.LEV/AND
Cp = 114.22 106.82 7.40 69STU/WES
§° = 322.17 321.16 1.01 69STU/WES
AS° = - 400.85 1,2-Dichloropropane C3HCl,
AG®° = —64.65 (1 x C~(H)(C)(Ch)) + (1 x C-(H)3(C)) +
Ink; = 26.08 (1xC-(H)O)ACH), & = 3
Literature — Calculated = Residual Reference
Liquid phace
Liquid phace
AH® = —-211.40 -212.78 1.38 68WAD
Gas phase
AH® = —162.80 -167.32 4.52 49DRE/MAR
Cp = 98.20 98.26 -0.06 69STU/WES
§° = 351.46 348.77 2.69 69STU/WES
AS° = ~283.14
AG® = -82.90
InK; = 33.44
Liquid phase
Adl® — —198.80 —205.68 6.88 49DRLE/MAR
Cy = 166.26
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TaBLE 51. Chiorides (116) — Continued TasLe 51. Chivrides (116) ~ Continued
1,3-Dichloropropane C;HClL, 2,2-Dichloropropane (Continued} C;H4Cl;
(1% C-(H)2(C)2) + (2 X C~(H)(CHCD), @ = 2 @ X C~(H)5(C)) + (1 x CHCha(C) +
(2x~CHj corr (quaternary)), ¢ = 18
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
A = —~159.20 —159.53 0.33 68WAD Liquid phase
G o= 99.62 97.95 1.67 69STU/WES AH® =  ~205.80 —205.80 0.00 S3SMI/BIE
§° = 351.08 351.88 -0.80 69STU/WES Cy = 147.20
AS° = —280.03
MG® = -76.04
InK; = 30.67
1,1,1-Trichloroethane C,H;ClL
(1 C~(H)3(C)) +(1 X CHC){(Chs)
Liquid phase
AH® = =20000 -199.53 ~0.47 53SMI/BIE Literature — Calculated = Residual Reference
C = 157.94
3¢ = 24992
AS® = —390.98 Gas phase
AG® = —82.96 A = —145.00 -124.24 ~20.76 TIMAN/RIN
InK; = 33.46 C = 93.91
Liquid phase
1,1-Dichloroethane CHCl, AH° = ~17450 —160.54 ~13.96 7IMAN/RIN
(1 x C~(H):(C)) + (A x C-H)C){CI)2), ¢ = 3 Cp = 144.39 138.68 5.71 73AND/COU
S§° = 226.69 229.21 —2.52 73AND/COU
Literature — Calculated = Residual Reference AS° = —~312.58
AG® = ~67.34
InK; = 27.17
Gas phase
AH® = ~127.60 -121.36 —-6.24 67LAC/AMA
Cy = 76.23 76.42 -0.19 69STU/WES
§° = 304.97 301.47 3.50 69STU/WES 1,1,2-Trichloroethane CHCl,
AS” = ~194,13 (1 x C-(H}(C)(Cl)2) + (1 x C~(H)ACKCY), ¢ = 1
AG® = —63.48
nkK; = 25.61 Literature — Calculated = Residual Reference
Liquid phase Gas phase
AH® = ~158.40 ~150.21 -8.19 S6LI/PIT AH® = —151.20 —148.55 —2.65 T2ZLAY/WAD
Cs = 126.27 121.50 4.7 S6LI/PIT Cp = 88.99 88.22 0.77 69STU/WES
S = 211.75 211.75 0.00 S6LI/PIT §° = 337.10 342.52 ~5.42 69STU/WES
AS° = ~283.84 ASC = —199.27
AG® = ~65.58 AG° = —89.14
InK; = 26.46 InK¢ = 35.96
Liquid phase
2,2-Dichloropropane CsH,Cl, AH® =  ~131.50 —-189.50 -2.00 56KIR
X C(HRC + (1 x CHCRACl)) + Cp = 148.78
(2x~CHj; corr (quaternary)), o = 18 §° = 232.72
AS® = -309.07
Literature — Calculated = Residual Reference AG® = -97.35
InKe = 39.27
Gas phase
AH® = ~173.20
Cp = 105.86 105.86 0.00 69STU/WES
S° = 326.02 326.02 0.00 69STU/WES
AS° = ~305.89
AG® = ~82:.00
InK; = 33.08
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TABLE 51. Chlorides (116) — Continued TABLE 51. Chlorides (116) — Continued
1,2,3-Trichloropropane C;HCly 1,1,1,3-Tetrachloropropane CoH.Cl
(2x C-H)(CY(C) + (1 X C-H)(C)(CD)), & = 2 (1x C~(H)2(C)2) + (1 X CHC)(CN)s) + (1 X C~(H)2(C)(CD)
Literature — Calculated = Residual Reference Litcrature — Calculatcd — Residual Reference
Gas phase Gas phase
AH® = -194.51 AH® = -172.06
C = 112.21 110.06 215 69STU/WES C; = 128.60
S° = 382.92 384.06 -1.14 69STU/WES
ASS° = —294.05
AG® = —106.84 Liquid phase
InK; = 43.10 AH® = —-208.70 —225.56 16.86 70KOL/TOM
Cp = 196.40 196.38 0.02 74KOL/VOR
§° = 284.30 282.56 1.74 74KOL/VOR
Liquid phase AS® = ~441.75
AH° = —230.60 —244,97 1437 54BJE/SMI AG® = -93.85
G = 183.68 193.54 -9.86 41NEL/NEW InK; = 37.86
Pentachloroethane C;HCls
1,1,2,2-Tetrachloroethane C,H,Cl, (1 x C-(CYCD;) + (1 x C-H)(C)(CN)2), o = 3
(2XxC-(H)(C)(Cl)), o = 2
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
Gas phase AH° = —-142.00 —161.08 19.08 56KIR
AH° = —148.80 —-158.20 9.40 T2LAY/WAD Cy = 117.74 118.87 -1.13 69STU/WES
Cp = 100.79 101.38 -0.59 69STU/WES §° = 380.53 376.29 4.24 69STU/WES
$° = 362.71 360.80 191 69STU/WES AgS° = —257.91
AS° = -227.20 AG° = —84.18
AG® = —-90.46 InK; = 33.96
InK; = 36.49
Liquid phase
Liquid phase AH® = —189.90 -215.53 25.63 56KIR
AH® = —-194.60 -205.20 10.60 53SMI/BJE G = 196.23 187.22 9.01 48KUR
Cy = 165.27 170.04 -4.77 48KUR §° = 274.36
S° = 256.90 AS°® = —359.84
AS® = -331.10 AG° = —108.25
AG® = -106.48 InK¢ = 43.67
InK; = 42.95
Hexachloroethane C:Clg
(2xC~(C)(Cl)3), 0 = 2
1,2,2,3-Tetrachloropropane C;H,ClL,
(2x C~H)2(C)(C1)) + (1 x CH{C)z(Cl)2) Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
AH° = —143.50 —163.96 20.46 63PUY/BAL
Gas phase C = 136.36 136.36 0.00 69STU/WES
AH® = —218.46 §° = 396.52 398.52 -2.00 69STU/WES
Cp = 129.46 AS° = —281.88
AG® = —-79.92
InK; = 3224
Liquid phase
AdH° = -251.80 -275.60 23.80 69HU/SIN
G = 201.76 Liquid phase
AHC = —225.86
C = 198.24 204.40 -6.16 75RAK/GUT
S = 237.32 201.82 —54.50 75RAK/GUT
AS° = —388.58
AG° = -110.01
InK; = 44.38
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TABLE 51. Chlorides (116) — Continued TasLE 51. Chlorides (116) — Continued
Tetrachloroethyiene C.Cl, 1,1-Dichloroethylene C:H,Cl,
(2xCe(Cl)z), 0 = 4 (1xCa-(H)2)+ (1 XCa~(Cl)), 0 = 2
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase

AH® = —10.80 —-23.02 12.22 26MAT AH® = 2.60 14.81 -12.21 SSYHIL/MCD
Cp = 94,93 93.72 1.21 69STU/WES Cp = 67.03 68.24 -1.21 69STU/WES
$° = 340.83 339.29 1.54 69STU/WES §° = 288.07 285.17 2.9 69STU/WES

AS® = -118.13 AS° = —79.86

AG® = 12.20 AG® = 38.62

Ink; = ~-4.92 InK; = —15.58

Liquid phase Liquid phase

AH® = ~50.60 —64.16 13.56 53SMI/BJE AH® = —-24.10 -10.33 -13.77 7IMAN/RIN
C: = 146.48 152.94 -6.46 82GRO/ING G = 111.29 104.84 6.45 SOHIL/MCD
$° = 230.70 $° = 201.54 201.54 0.00 SSHIL/MCD

AS® = -226.72 AS° = —163.48

&GO - 3.44 AG® -~ 38.41

InK; = -1.39 InK; = —15.50
Chloroethylene C,H;C1 1,2-Dichloroethylene (Z) C;H,C);
(I1XCa(H)2) + (1 X Ce~(H)(CD)), 0 = 1 (2X Co~(H)(CD)) + (1 X cis corr—(X)(X)), o = 2
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase )

AH® = 35.30 30.69 4.61 62LAC/GOT AH° = 4.60 4.74 -0.14 47KET/VAN
Cp = 53.72 54.13 -041 69STU/WES C = 65.05 65.50 -0.45 69STU/WES
S° = 263.93 263.37 0.56 69STU/WES §° = 289.53 289.94 -0.41 69STU/WES

AS°® = —55.45 AS° = -75.09

AG® = 47.22 AG® = 27.13

InK; = -19.05 InK; = —-10.94
Liquid phase
2-Chloro-1-propene CsHsCl Ad° = —26.40 —-25.34 -1.06 53SMI/BJE
(1 x Ca~(C)(C)) + (1 X C~(H)3(C)) + (1 X Co~(H),) Cr = 113.80 113.24 0.56 34MEH2
Literature — Calculated = Residual Reference
1,2-Dichloroethylene (E) C:H.Cl,
Gas phase @XCq—H)(CN), o = 2
AH® = -21.00 ~21.00 0.00 70SHE/ROZ
Literature — Calculated = Residual Reference
3-Chloro-1-propene C,;H,C1 Gas phase
(11X Ca~(H)2) + (1 X C~(HYC)) + (1 x C-(H)(C)(C])), o = 1 AH® = 5.00 8.74 -3.74 47KET/VAN
C = 66.65 65.50 115 69STU/WES
Literature — Calculated = Residual Reference §° = 289.90 289.94 -0.04 69STU/WES
AS° = —75.09
AG° = 31.13

Gas phase InK; = —12.56

AH® = -6.81
Cp = 75.35 71.65 -2.30 69STU/WES
S = 306.64 307.81 -117 69STU/WES Liquid phase

AS° = —147.32 AH® = —-24.30 —25.34 1.04 S3SMI/BIE

AG® = 37.11 Cp = 112.97 113.24 -0.27 34MEH2

InkK; = ~14.97
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TasLE 51. Chlorides (116) — Continued

TaBLE 51. Chlorides (116) — Continued

Trichloroethylene C,HCl, Hexachlorobenzene (Continued) CeCls
(A XCe(H)(C))+(1XCa~(Cl);), 0 = 1 (6 X Cg—~(CI)(Cg)2) + (6 X ortho corr—(CI)(C1)), o = 12
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Liquid phase
AH°® = -8.00 -7.14 -0.86 44MCD AH® =  —11145 —-109.20 -225 69PLA/GLA
G = 80.21 79.61 0.60 69STU/WES Cy = 211.62
§° = 324.80 323.26 1.54 69STU/WES S§° = 332.82
AS°® = —87.96 AS° = —370.54
AG® = 19.09 AG® = 1.28
InK, = -7.70 Ink; = -0.51
Liquid phase Solid phase
AH® = —-44.40 —44.75 0.35 53SMI/BJE AH®° = -141.77 —141.00 -0.77 83PLA/SIM
G = 124.68 133.09 -8.41 33TRE/WAT C = 201.29 201.30 -0.01 S8HIL/KRA
§° = 260.24 260.22 0.02 SS8HIL/KRA
AS° = —443.14
AG® = —8.88
1,2,3-Trichloropropene C;H,Cly InK¢ = 3.58
(1 X C-(H)2(CHCD)) + (1 X Ca~(CY(CN)) + (1 X Co~(H)(CI))
Literature — Calculated = Residual Reference
Chlorobenzene CeHsCl
(1xCe~(CI)(Cs)2) + (5 x Cs~(H)(Cs)2), 0 = 2
Gas phase
AH® = -70.14 Literature — Calculated = Residual Reference
Liquid phase Gas phase
AH° = -101.80 —101.80 0.00 69HU/SIN AH® = 50.90 52.02 -112 68WAD
Cy = 98.03 97.38 0.65 69STU/WES
S° = 313.46 312.87 0.59 69STU/WES
AS® = —-159.49
1-Chloropropyne CHCH AGe = 99.57
(1X C-(H)s(C)) + (1 X C~C)) + (1 X C—(C1)), @ = 3 InK; = -40.17
Literature — Calculated = Residual Reference
Liquid phase
AH® = 10.50 8.60 1.90 S4HUB/KNO
Gas phase C, = 150.08 148.67 1.41 37STU
C = 71.96 71.96 0.00 69STU/WES §° = 197.48 199.82 —-2.34 378TU
§° = 284.51 284.51 0.00 69STU/WES AS° = —272.53
AS° = -40.06 AG® = 89.86
InK; = -36.25
Hexachlorobenzene CsCls
(6 X Ca~(CI)(Ce)2) + (6 X ortho corr—(C)(CI)), o = 12 1-Chlore-4-methylbenzene; p-Chlorotoluene G-H.Cl
(1 X CB—(Cl)(CB)z) + (4 X CB-(H)(C};)z) + (1 X Cs-(c)(CB)z) +
Literature — Calculated = Residual Reference (1xC—~(H)3(C))
Literature — Calculated = Residual Reference
Gas phase
AH° = —44.70 —45.18 0.48 83PLA/SIM
G = 175.31 175.98 -0.67 69STU/WES Gas phase
§° = 441.20 441.82 -0.62 69STU/WES AH® = 19.59
AS°® = —261.54 C = 119.25
AG® = 32.80
InK; = -13.23
J. Phve. Cham. Raf. Data_ Vnl. 22 Nn_ 4. 1963
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TaBLE 51. Chlorides (116) — Continued TaBLE 51. Chlorides (116) — Continued
1-Chloro-4-methylbenzene; p -Chlorotoluene (Continued) CH,Cl 1-Chlore-4-ethylbenzene (Continued) CsH,Cl
(1 X Cag~(CI)(Cs)2) + (4 X Ca~(H)(Cg)2) + (1 X Cs~(C)(Cr)2) + (1 X Cg~(C1)(Cg)2) + (4 X Cy—(H)(Cg)2) + (1 X Ca~(C)(Cs):) +
(1x C~(H)3(C)) (1 X C~(H)3(C)) + (1 x C-(H)2(C)(Cr))
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Liquid phase Liquid phase
AH® = -19.90 —-28.01 8.11 53SMI/BJE AH°® = -51.76 -52.82 1.06 54HUB/KNO
= 172.57 Cy = 195.47
§° = 234,75 §° = 282.15
AS°® = -373.91 AS° = —462.83
AG® = 83.47 AG® = 85.17
InK; = —33.67 InK; = -34.36
Benzyl chloride CH,C1 (1-Chloroethyl)benzene CsHyCl
(5% Ca~(H)(Caz) + (1X Ca~(C)(Cr)2) + (1 X C~(H)(Cs)(C1)) (5 X Ca~(H)(Ca)2) + (1 X Co~(C)(Cr)2) + (1 X C~(H)AC)(Ca)) +
(1x C-(H)(C)Y(CD)
Literature — Caleunlated = Residnal Reference
Literature — Calculated = Residual Reference
Gas phase
AH® = 18.90 18.90 0.00 T0COX/PIL Gas phase
5 AH® = 1.90
Cy = 140.94
Liquid phase
AH® = -32.60 ~32.60 0.00 56KIR
Liquid phase
AH® = —-58.20 -51.75 -6.45 69HU/SIN
Gy = 210.16
1-Chloro-2-ethylbenzene CsHoCl §° = 276.52
(1% Ca~(C1)(Ca)2) + (1 X C~(H)(C)) + (1 X C-(H)(C)(Ca)) + AS® = - 468.46
(1% Cp~(C)(Cr)2) + (4 X Ca~(H)(Cg)2) + AG® = 87.92
(1 X ortho corr~(alk)(X)) InK; = -3547
Literature — Calculated = Residual Reference
1-Chloronaphthalene CH,Cl
Gas phase (1 Cs~(CI)(Cp)2) + (7 X Ca~(H)(Ca)2) + (2 X Car—(Cor)(Ca):)
AH° = -6.70 0.76 —7.46 49DRE/MAR
G = 144.86 Literature — Calculated = Residual Reference
Liquid phase Gas phase
AH® = —54.10 —46.52 —17.58 54HUB/KNO AH® = 119.60 119.84 -0.24 70COX/PIL
C = 195.47 Cp = 124.60
§° = 282.15
AS° = ~462.83
AGSe = 91.47 Liquid phase
Ink; = —36.90 AH® = 54.40 56.58 -2.18 56SMI
Cy = 213.07
S° = 246.48
AS° = —379.40
1-Chloro-4-ethylbenzene CsHoCl AG®° = 169.70
{1 x Cg—~(C1)(Cg)2) + (4 X Cp~(H)(Cg)2) + (1 X Cg~(C)(Cg)2) + InK; = —68.46

(1 C~(H)5(C)) + (1 X C-(H)(C)(C))

Literature — Calculated = Residual Reference
Gas phase
AH® = —-3.64 ~-1.75 -1.89 49DRE/MAR
» = 144.86
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TABLE 51. Chlorides (116) — Continued

TABLE 51. Chlorides (116) — Continued

2-Chloronaphthalene

C,eH,Cl

(1 x Cg~(C1)(Cp)2) + (7% Co~(H)(Cs)2) + (2% Cor—(Cer)(Cr)2)

Literature — Calculated = Residual Reference
Gas phase
AHC = 137.20 119.84 17.36 70COX/PIL
Cy = 124.60
Liquid phase
AH® = 56.58
G, = 213.07
S° = 246.48
AS°® = -379.40
AG® = 169.70
InK; = —68.46
Solid phase
AH® = 55.20 4191 13.29 56SMI
G = 179.06
§° = 190.62
AS® = —435.26
AG® = 171.68
InK¢ = —-69.26
1,2-Dichlorobenzene CeH,Cl,
(4 x Ce~(H)(Cg)2) + (2 x Cs—(C1)(C)2) +
(1xortho corr~(CI)(Cl)), & = 2
Literature — Caiculated = Residual Reference
Gas phase
AdH° = 29.63 30.68 -1.05 49DRE/MAR
Cp = 113.47 113.10 0.37 69STU/WES
$° = 341.46 341.64 -0.18 69STU/WES
AS° = -176.92
AG° = 83.43
InK; = —33.65
Liquid phase
AH® = —18.07 —-17.76 -031 S4HUB/KNO
Cp = 161.26
§° = 226.42
AS° = -292.13
AG® = 69.34
InK; = -27.97

1,3-Dichlorobenzene CHClL;
(4% Cg~(H)(Cp)2) + (2 X Cs~(CI)(Ca)2) +
(1xmeta corr—(Cl)(Cl)), ¢ = 2

Literature — Calculated = Residual Reference
Gas phase
AH® = 25.50 16.18 9.32 49DRE/MAR
C = 113.80 113.10 0.70 69STU/WES
$° = 343.46 341.64 1.82 69STU/WES
AS°® = -176.92
AG® = 68.93
InK; = -27.81

Liquid phase

AH® = -2090 -21.76 0.86 54HUB/KNO
c = 161.26
§° = 226.42

AS° = -292.13

AG® = 65.34

Ink; = -26.36

1,4-Dichlorobenzene . CHCl:
(4 %X Cog~(H)(Cg)2) + (2 X Cp~(C1)(Cg)2), & = 2
Literature — Calculated = Residual Reference
Gas phase
AH® = 22.18 21.18 1.00 61WAL/SMI
Cp = 113.89 113.10 0.79 69STU/WES
S§° = 336.69 341.64 —4.95 69STU/WES
AS® = —-176.92
AG?° = 73.93
InK; = -29.82
Liquid phase
AH® = —31.76
e = 161.26
§° = 226.42
AS® = -292.13
AG® = 55.34
InK; = -22.32
Solid phase
AH® = —4284 ~37.88 —4.96 S4HUB/KNO
C = 147.76 147.62 0.14 76DWO/FIG
S§° = 175.41 177.74 —-2.33 76DWO/FIG
AS° = —340.81
AG® = 63.73
InK; = -25.711
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TABLE 51. Chlorides (116) — Continued TABLE 51. Chiorides (116) — Continued
2,5-Dichlorostyrene CsHClL, 4,4'-Dichlorobiphenyl (Continued) CHsClL,
(1% Ca~(H)z) + (1 X Ce~(H)(Cp)) + (1 X Cp~(Ca}{(Ce)2) + (8 X Cs—(H)(Cs)2) + (2% Cg~(CI}(Cp)2) + (2 X Ca~(Cs)2)
(3 X Co~(H)(Cp)z) + (2 X Co~(CD(Cs)2) +
(2 x ortho corr—(alk)(X)) Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
‘ Solid phase
AHC = 17.30 22.30 -5.00 64SMI/GOR
Gas phase Cp = 224.70
AH® = 91.16 §° = 256.74
C) = 153.53 AS°® = —557.40
AGe = 188.49
InKy = —76.03
Liquid phase
AH® = 35.90 35.73 0.17 58SIN/STU
C = 208.06
S° = 288.00 1,2,4,5-Tetrachloro-3,6-dimethylbenzene CsHCL,
AS° = ~372.60 (2% C-(H)5(C)) + (2 X Cs~(C)(Cg)z2) + (4 X Ce~(Cl)(Cr)2) +
AG® = 146.82 (2% ortho corr—~(CI)(CN) + (4 X ortho corr—(alk)(X))
InK; = -59.23
Literature — Calculated = Residual Reference
2,2'-Dichlorobiphenyl C1;:HsCl2 Gas phase
(8 x Cg—(H)(CB)z) +(2x CB—(CI) (Cs)z) + (2 = CB—(CB)J) + AH® = —76.32
(1xortho corr—(C1)(CI')) c = 188.28
Literature — Calculated = Residual Reference
Liquid phasc
AH® = ~132.50
Gas phase G = 234.24
AH® = 127.90 - 127.74 0.16 64SMI/GOR §° = 349.48
Cp = 193.78 AS° = -534.10
AG° = 26.74
InK; = -10.79
Liquid phase
AH® = 43.30
G = 286.12 Solid phase
AH® = —173.90 -176.68 2.78 69HU/SIN
G = 222.58
Solid phase §° = 275.80
AH® = 31.70 30.30 1.40 64SMI/GOR AS°® = -607.72
c = 224.70 AG® = 451
§° = 256.74 inK; = —-1.82
AS° = - 557.40
AG*® = 196.49
InKr = -79.26
Pentachlorobenzene C¢HCls
(1 X Ce~(H)(Cg)2) + (5 X Ca~(C1)(Cs)2) +
(4% ortho corr—(CI)(Cl)) + (1 X meta corr—(CI)(Cl))
4,4'-Dichlorobiphenyl C1HsCl,
(8 x Cg~(H)(Cs)2) + (2 X Cg~(CI)(Cg)2) + (2 X Cp—~(Cs)3) Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
AH® = —40.00 -38.34 -1.66 85PLA/SIM
Gas phase g - 160.26
A = 121.10 119.74 1.36 64SMI/GOR
G = 193.78
Liquid phase
A" = - 86.84
Liquid phase G = 199.03
AH® = 35.30 §° = 306.22
= 286.12 AS° = —350.94
AG® = 17.79
InK; = -7.18
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TaBLE 51. Chlorides (116) ~ Continued

Pentachlorobenzene (Continued) CHCls 4-Chlorophenol CH:CIO
(1 %X Cg~(H)(Cg)2) + (5 X Ca—~(CI)(Cs)2) + (4 x Ca—(H)(Cag)2) + (1 X Cs~(Cl)(Cg)2) + (1 X Csg—(O)(Cs)2) +
(4% ortho corr—(CI)(Cl)) + (1 x meta corr—(CI)(Cl)) (1x O—(H){Cs))

Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference

Solid phase Gas phase

AH° = —120.40 -115.47 ~4.93 85PLA/SIM AH® = —145.80 -126.84 -18.96 38WOL/WEG
C = 187.88 G = 117.79
§° = 239.60
AS°® = —417.56
AG° = 9.02 Liquid phase
InK; = -3.64 A = —181.30 —-196.92 15.62 53SMI/BJE
G = 210.34
§° = 204.25
AS”® = —370.62

Chlorocyclohexane CeH,,Cl AG® = —86.42
(5 X C—(H)2(C)2) + (1 x C~(H)(C)(C1)) + InK; = 34.86
(1% Cyclohexane (sub) rsc)

Literature — Calculated = Residual Reference Solid phase
AH° = -197.70 —204.13 6.43 53SMI/BJE
G = 143.03
Gas phase §° = 164.58
AH® = —163.70 —-159.15 —4.55 70COX/PIL AS° = —410.30
G = 126.63 AG® = —81.80
InK; = 33.00
Liquid phase
AH° = -207.20 —201.88 -532 56KIR
C = 191.91 2-Chloro-1,3-propanediol C;H,CIO;
(2% O~(H)(C)) + (2 x C~(H)2(O)(C)) + (1 x C{H)(C)(CD)
Literature — Calculated = Residual Reference
3-Chlorophenol CeHsCIO
(4 X Cag—(H)(Cg)2) + (1 X Cag~CI)(Cg)2) + (1 X Cs~(0)(Cz)>) +
(1x O—-(HXCg)) Gas phase
AH® = —440.07
Literature — Caiculated = Residual Reference G = 111.98
Gas phase Liquid phase
AH®° = —153.30 ~126.84 —26.46 38WOL/WEG AH® = —-511.50 -525.717 8.27 54BJE/SMI
G = 117.79 Gy = 222.58
Liquid phase .,
AH® = -18930  —196.92 7.62 53SMI/BJE 3-Chloru-1,2-propancdiol Cs11,CI0,
ico - 210.34 B (1 x C~(H)2(C)(Cl)) + (1 X C-(H)(O)(C), (alcohols,peroxides)) +
5 = 20425 (1x C~H):(0)(C)) + (2x O~(H)(C)
AAgo : __azggg Literature — Calculated = Residual Reference
InK; = 34.86
Gas phase
Solid phase AH® = —447.11
AH® = -20640  —20413 -2.27 53SMI/BJE G = 14.14
C = 143.03
§° = 164.58
AS® = —410.30 Liquid phase
AG® = _ 81.80 AH° = —525.30 ~-533.30 8.00 54BJE/SMI
Ink; = 33.00 G = 23651
S = 194.81
AS® = —595.94
AG® = —355.62
InK; = 143.46
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TABLE 51. Chlorides (116) — Continued TABLE 51. Chlorides (116) — Continued
1,3-Dichloro-2-propanol C;HCLO 2,5-Dichloro-1,4-benzenediol C¢H,CLO,
(2 x C~(H)2(CYC1)) + (1 X C~(H)(0)(C); (alcohols,peroxides)) + (2% Cp~(H)(Cs)2) + (2 X Ca~(Cl)(Cp)2) + (2 X Ca~(O)(Cs)2) +
(1 x O~(H)(C)) (2x O~(H)(Ce))
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
A = -31840 —324.33 593 76COX/PIL AdH® = —336.54
Gy = 113.18 Cp = 153.92
Liquid phase Liquid phase
AH® = -385.30 -392.90 7.60 54BJE/SMI AH® = —442.80
C = 221.99 G = 284.60
§° = 222.60 $° = 235.28
AS° = -511.83 AS® = —488.32
AG® = —240.30 AG® = —297.21
InK; = 96.93 InK; = 119.89
2,3-Dichloro-1-propanol C3H(CIL,0 Solid phase
(1 X C-H)2(C)(CD)) + (1 x CHH)(C)2(C)) + (1 x C~-(H)(O)(C)) + AH® = —427.30 —447.44 20.14 53SMI/BJE
(1x O~(H)(C)) = 165.28
S° — 192.66
Literature — Calculated = Residual Reference AS°® = —530.94
AG® = ~289.14
InK; = 116.64
Gas phasc
AH® = —316.30 -317.29 0.99 70COX/PIL
G = 111.02
2,6-Dichloro-1,4-benzenediol CsHCLO;
(2% Ca~(H)(Cp)2) 1 (2% Css- (CI)(Cr)2) + (2 % Cu—(O)(Cr)2) +
Liquid phase (2x O~(H)(Cg)) + (1 X meta corr—(Cl)(Cl))
A = —381.50 ~385.37 3.87 S4BJE/SMI
C = 208.06 Literature — Calculated = Residual Reference
2,3-Dichloro-1,4-benzenediol CsHCl,0; Gas phase
(2 X Cg—(H)(Cg)2) + (2 X Cp~(C1)(Cg)2) + (2 X Ca—~(0)(Cg)2) + AH° = —331.50 —341.54 10.04 27CO0/CO0
(2% O—(H)(Cg)) + (1 X ortho corr—(CI)(C})) Cc = 153.92
Literature — Calculated = Residual Reference
Liquid phase
AH° = —432.80
Gas phase Cy = 284.60
AH® = —-327.04 §° = 235.28
C = 153.92 AS° = —488.32
AG® = —287.21
InK; = 115.86
Liquid phase
AH° = —428.80
C2 = 284.60 Solid phase
§° = 235.28 AH® = —423.50 —443.44 19.94 53SMI/BJE
A = —488.32 C = 165.28
AG® = —283.21 §° = 192.66
InK; = 114.24 AS° — —530.94
AG® = —285.14
InK; = 115.02
Solid phase
AH° = —416.00 —438.94 22.94 S53SMI/BJE
Cp = 165.28
§° = 192.66
AS® = —530.94
AG?e = —280.64
InK¢ = 113.21
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TABLE 51. Chiorides (116) — Continued TaBLE 51. Chlorides (116) — Continued
2,3,5-Trichloro-1,4-benzenediol CH,CLO, Pentachlorophenol CHCI0
(1 x Cg—~(H)(Cg)2) + (3 X Cg—~(C1)(Cg).) + (2x O—(H)(Cg)) + (1 X O—(H)(Cg)) + (1 X Cg~(0)(Cg)2) + (5 X Co—~(CI1)(Cg)2) +
(2% Cg~(0)(Cr)2) + (1 X ortho corr—(C1)(Cl)) + (4 x ortho corr—(Cl)(Cl))
(1 Xmeta corr—(CI)(Cl))
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
Gas phase . AH® = =225.10 -212.20 -12.90 70COX/PIL
AH® = -339.40 -362.88 23.48 27C0O0/CO0O Cp = 180.67
C = 169.64
Liquid phase
Liquid phase AH® = —302.36
AH° = —459.16 Cp = 260.70
C = 297.19 $§° = 310.65
S° = 261.88 AS° = —449.03
AS® = -507.92 AG® = —-168.48
AG° = -307.72 InK; = 67.96
InK; = 124.13
Solid phase
Solid phase AH® = —292.50 —324.25 31.75 S8SIN/STU
AH® = —440.70 —473.47 32.77 53SMI/BJE Cy = 196.71
C = 178.70 S§° = 247.06
§° = 213.28 AS° = -512.62
AS°® = -556.52 AG® = —-171.41
AG° = -307.54 . InK; = 69.15
InK; = 124.06
2-Chloro-1,4-benzenediol CH:CIO,
2,3,5,6-Tetrachloro-1,4-benzenediol CH:CLO; (3 %X Cs—(H)(Cg)2) + (1 X Ca—~(CI)(Cg)2) + (2 X O—(H)(Cg)) +
(4% Cs~(CI)(Ca)z) + (2 X O~(H)(Cs)) + (2X Co~(O)(Ca)2) + (2% C5~(0)(Ca):)
(2% ortho corr~(Cl)(CD) + (2 X meta corr—(CI)(Cl))
Literature ~ Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
Gas phase AH® = —314.00 —305.70 -8.30 27CO0/CO0
AH® = —389.22 Cy = 138.20
G = 185.36
Liquid phase
Liquid phase AH® = —402.44
AH® = —475.52 G = 272.01
CR = 300.78 $° = 208.68
§¢ = 288.48 AS® = —468.72
AS® = -527.52 AG?® = —262.69
AG® = -318.24 InK; = 105.97
InkK; = 128.38
Solid phase
Solid phase AH° = -383.00 —408.91 25.91 53SMI/BJE
AH® = —453.60 —499.50 45.90 53SMI/BJE C = 151.86
C = 192.12 §° = 172.04
§° = 233.90 AS°® = —-505.36
AS° = —582.10 AG® = —258.24
AG® = —325.95 InK¢ = 104.17
InK; = 131.48
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TasLE 51. Chlorides (116) — Continued TaBLE 51. Chlorides (116) — Continued
Chloroacetic acid C;H,ClO, 2-Chlorobutanoic acid C.H,CI0,

(1 x C-(H)(CO)(Ch) + (1 X CO~(C)(O)) + (1 X O~(H)(CO))

Literature — Calculated = Residual Reference

Gas phase

AH® = -435.20 —435.80 0.60 49SRE/MAR
Liquid phase

AH® = —-493.42

Solid phase

AH® = -510.50 -510.50 . 0.00 53SMI/BJE
2-Chloropropanoic acid C;HCIO,

(1 X O~(H)(CO)) + (1 X CO~(C)(O)) + (1 X C~(H)3(C)) +
(1x C(H)(CKCO)(CD))

Literature — Calculated = Residual Reference
Gas phase
AH® = —-473.68
Liquid phase
AH® = —522.50 -518.08 ~4.42 53SMI/BJE
C = 168.73
3-Chloropropanoic acid C3H:CI0,

(1x 0—(H)(CO)) +(1x CO~C)0)) + (1 x C~(H)(CO)(C)) +
(Ix C-(H):(C)(CI))

Litcraturc — Calculatcd = Residual Reference
Gas phase
Adre - —482.83
G = 103.01
Liquid phase
AH® = —546.05
= 175.85
§° = 215.14
AS° = —445.04
AG® = —413.36
InK; = 166.75
Solid phase
AH° = -549.30 —549.30 0.00 53SMI/BJE

(1% O=(H)(CO)) + (1 x CO(C)(0)) + (1 X C~(H)(CO)(CY)) +
(1 X C=(H)2(C)2) + (1 X C~(H)5(C))

Literature — Calculated = Residual Reference

Gas phase

AH® = —498.69

Liquid phase

MHE = —575.50 —566.76 —8.74 53SMI/BJE
Solid phase

AH® = —586.65
3-Chlorobutaneic acid CH;C10,

(1xO~(H)(CO)) + (1 X COHC)(0)) + (1 X C~(H)(CO)(C)) +
(IXCHH)(C)(CD) + (1% C~{H)5(C))

Literature — Calculated = Restdual Reference
Gas phase
AH® = -511.25
Cp = 126.21
Liquid phase
AH° = —556.30 -577.93 21.63 53SMI/BJE
Cp = 214,59
4-Chlorobutanoic acid CH,ClO,

(1x0-(H)(CO)) + (1 x CO~(C)(0)) + (1 x C-(H),(CO)(C)) +
(1 % C~(H)2(C)2) + (1 x C-(H)»(C)(CI))

Literature — Calculated = Residual Reference
Gas phase
AH® = -503.46
Cy = 125.90
Liquid phase
AdH° = —566.30 -571.78 5.48 53SMI/BJE
Cy = 206.27
§° = 247.52
AS® = —548.97
AG® = -408.11
inke = 164.63
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TABLE 51. Chlorides (116) — Continued

E. S. DOMALSKI AND E. D. HEARING

TasLE 51. Chlorides (116) — Continued

Dichloroacetic acid C,H,C1,0,
(1x O~(H)(CO)) + (1 x CO~C)(0)) + (1 x C-(H)(CO)(CI)2)

Literature — Calculated = Residual Reference
Gas phase
AH® = —431.94
Liquid phase
AH®° = —496.30 —-490.12 -6.18 53SMI/BJ§
2-Chlorobenzoic acid C:H:ClO;

(4% Ce~(H)(Cs)2) + (1 X Cg—(CI)(Cp)2) + (1 X O-(H)(CO)) +
(1% CO—~0)(Cs)) + (1 X Cg~(CO)(Cg)2) +
(1% ortho corr—(Cl)(COOH))

Literature — Calculated = Residual Reference
Gas phase
AH® = —325.00 —325.59 0.59 38WOL/WEG
Liquid phase
AH® = -414.70
G = 216.36
Solid phase
AH® = —404.83 —404.88 0.05 74JOH/PRO
C = 159.53
§° = 188.36
AS° = —494.78
AG® = —257.36
InK¢ = 103.82
3-Chlorobenzoic acid C,HsCIO,

(4 x Ca=(H)(Cg)2) + (1 X Ca~(CI)(Cp)2) + (1 X O~(H)(CO)) +
(1X CO~(0)(Cg)) + (1 X Cs~CO)(Cg)2)

Literature — Calculated = Residual Reference
Gas phase
AH® = -3472.30 —-13755¢ -167M RWOI/WEG
Liquid phase
AH® = —414.70
C) = 216.36
Solid phase
AH® =  —424.59 —424.88 0.29 74JOH/PRO
G = 159.53
§° = 188.36
AS° - 494,78
AGe = -271.36
InK; = 111.89

4-Chlorobenzoic acid C/HsCIO;
(4 % Cg—(H)(Cg),) + (1 X Ce—(Cl)(Cz)2) + (1 x O—(H)(CO)) +
(1 X CO-(O)(Cg)) + (1 X Cs—(CO)(Cg)2)

Literature — Calculated = Residual Reference
Gas phase
AH® =  —341.00 —325.59 —15.41 38WOL/WEG
Liquid phase
AH° = —414.70
G = 216.36
Solid phase
AH® = —428.16 —424.88 -3.28 74JOH/PRO
G = 159.53
§° = 188.36
AgS° = —494.78
AG® = -271.36
InK; = 111.89
2-Chlorobenzaldehyde C;HsCIO

(4% Ca~(H)(Cg)2) + (1 X Cg~(CO)(Cg)2) + (1 X Ce~(C)(Cp)2) +
(1x CO-(H)(Cs)) + (1 X ortho corr—(Cl)(CHO))

Literature — Calculated = Residual Reference
Gas phase
AH® = —62.70 —174.39 11.69 49DRE/MAR
Liquid phase
AH® = —118.40 —118.68 0.28 S3SMI/BJE
G = 184.60
3-Chlorobenzaldehyde C;H,CIO

(4% Co~(H)(Ca)2) + (1 X Cs—(Cl)(Ca)z) + (1 X Ca~(CO)(Ca)2) +
(1x CO~(H)(Ca))

Literature — Calculated = Residual Reference
Gas phase
AH® = -67.64
Liquid phase
AH° = —-12590 -127.18 1.28 53SMI/BJE
G = 184.60
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TaBLE 51. Chlorides (116) — Continued TaBLE 51. Chlorides (116) — Continued
4-Chlorobenzaldehyde C.HsClO 1-Chloro-2-ethoxyethane (Continued) C.H,CIO
(4% Cg=(H)(Cg)2) + (1 X Co—~(C1)(Cr)2) + (1 X Ca—(CO)(Cg)2) + (1x C~(H)(C)(CD)) + (2x C~(H)x(0)(C)) + (1 x O~(C)2) +
(1 x CO~(H)(Cg)) (1% C-(H)s(C))
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Liquid phase
AH® = —67.64 AH° = -33560  —316.94 —18.66 67FAI/STI
C = 191.79
§$° = 279.53
Liquid phase AsS° = —545.01
AH° = -127.18 AG® = —154.45
G = 184.60 InK; = 62.30
Solid phase
AH° = —146.40 -15791 11.51 53SMI/BJE Propyl chloroacetate CsH,ClO;
(1xC(H)3(C)) + (1 X C~(H)x(C)2) + (1 x C~(H)(0)(C)) +
(1x0~(C)(COY) + (1 X COC)(0)) + (1 x C~(H)(CO)CD))
2,2 3-Trichlorobutanal CHsC1L,0 Literature — Calculated = Residual Reference
(1x C—(H)3(C)) + (1 x C(H)(C)2(C1)) + (1 X C~(C(Cl)2) +
(1xCO-(HXC))
Gas phase
Literature — Calculated = Residual Reference AH® = —-467.00 ~466.16 ~0.84 70COX/PIL
Gas phase Liquid phase
Ad° = -301.82 AH® = —-515.60 -512.94 ~2.66 S4BJE/SMI
c = 144.13
Liquid phase Butyl chloroacetate CH;,CIO,
AH® = ~363.00 {1 x C~H)3(C)) +(2x C-(H)z(C),) + (1 x C~(H),(0)(C)) +
C = 241.84 241.84 0.00 1881REI (1x0~C)(CO)) + (1 x CO~C)(0)) + (1 x C-(H)(CO)(CI))
- - Literature — Calculated = Residual Reference
2-Chloroethyl vinyl ether CH/CIO
(1 X C—(H)2(C)(CNY) + (1 X C-(H)2(0)(C)) + (1 X O-(CY(C)) + Gas phase
(11X C4~(O)(H))+ (1 x Co~(H)z2) AH® =  —487.40 ~486.79 ~-0.61 70COX/PIL
Literature — Calculated = Residual Reference
Liquid phase
AH® = —538.40 —538.67 0.27 54BJE/SMI
Gas phase
AH° = -170.10 ~169.04 —1.06 81TRO/NED
Ethyl 2-chloropropanoate CsH,CIO,
Liquid phase (2x C~(H)5(C)) + (1 x C-(H)(C)(COX(CI)) + (1 x CO~C)0)) +
AdH°® = -208.20 ~203.62 —4.58 81TRO/NED (1x0~C)(CO)) + (1 x C-(H)(0)(CT))
Cce = 201,58
Literature — Calculated = Residual Reference
1-Chlora-2-ethnxyethane C,H,CIO Gas phase
(1 x C(H)2(C)(Ch)) + (2 x C-(H)2(0)(C)) + (1 X O~C),) + AH® = —48341
(1xCH)s(C))
Literature — Calculated = Residual Reference Liquid phase
AH® = —-511.87
Cp = 220.50 220.61 -0.11 S4BJE/SMI
Gas phase
AdH® = -301.30 —278.93 -2237 67FAI/STI
G = 122.46
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TaBLE 51. Chiorides (116) — Continued
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TasBLE 51. Chlorides (116) — Continued

Propyl 3-chloropropanoate CH,,C10;
(1x C~(H)3(C)) + (1 X C~(H)2(C)2) + (1 x C-(H)(0)(C)) +
(1x O~C)CO)) + (1 x CO~(CY(0)) + (1 x C-(H)(C)(CD) +
(1 x C-(H)(CO)(C))

Butyl 3-chloropropanoate C/H,;5Cl0;
(1 x C-(H)(C)(CD) + (1 x C(H)x(CO)(C)) + (1 x CO~(C)(0)) +
(1% O~(C)(COY) + (1 X C-(H)(0)(C)) + (2X C~(H):(C)o) +
(1xC~H)3(C))

Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH° = —485.70 —-513.19 27.49 70COX/PIL AH® = —502.30 —533.82 31.52 T70COX/PIL
Cy = 167.53 C = 190.42
Liquid phase Liquid phase
AH® = —~537.60 —565.57 27.97 53SMI/BJE AH® = —-557.90 —591.30 33.40 53SMI/BJE
Jo 3 258.15 cs - 288.57
S° = 363.41 S° = 395.79
AS® = —705.70 AS° = —809.63
AG®° = —355.17 AG® = —349.91
InK; = 143.27 Ink; = 141.15
Ethyl 4-chlorobutanoate CeH1,C10, Propyl 2-chlorobutanvate CHpClo;

(1 x C-(H)(C)(CD) + (1 x C(H)(C)) + (1 X C-(H)(CO)(C)) +
(1x CO~(C)(0)) + (1 X O~(C)(CO)) + (1 X C-(H)(0)(C)) +
(A1xC-(H)s(C))

(2% C~(H)3(C)) + (2 X C~(H)2(C)2) + (1 X C-(H)(CY(CO)(CN) +
(1xCO~(C)(0)) +(1x O~(C)(CO)) + (1 x C~(H)x(0)(C))

Literature — Calculated = Residual Reference
Literature — Calculated = Residual - Reference
Gas phase
Gas phase Ag° =  —378.40 —524.67 —353.73 70COX/PIL
AH® = —513.80 -513.19 —0.61 70COX/PIL '
G = 167.53
Liquid phase
AH° = —630.70 —563.33 -67.37 S3SMI/BJE
Liquid phase C, = 281.45
AH® = —566.50 —~565.57 -0.93 53SMI/BJE
Cp = 258.15
3° = 303.41
AS° = ~705.70 Propyl 4-chlorobutanoate C,HxCIO,
AG® = -355.17 (1 X C~(H)2(C)(C1)) + (2 X C~(H)2(C),) + (1 x C-(H)2(CO)(C)) +
InK; = 143.27 (1XCO~(C)(0)) + (1 x O~(C)(CO)) + (1 x C-(H)(O)(C)) +
(1x C~(H):(C))
Literature — Calculated = Residual Reference
Butyl 2-chloropropanoate C7H1:C10;
(1x C-(H)(C)(CO)(CD) + (2 x C~(H)z(C)z) + (1 x CO~(C)(0)) +
(1x 0—~(C)(CO)) + (1 x C-(H)2(O)(C)) + (2x C-(H)3(C)) Gas phase
AH® = —537.90 -533.82 —4.08 70COX/PIL
Literature — Calculated = Residual Reference C = 190.42
Gas phase Liquid phase
AH® = —517.40 —524.67 7.27 70COX/PIL AH° = —591.40 —591.30 -0.10 53SMI/BJE
G = 288.57
$° = 395.79
Liquid phase AS° = —809.63
AH® = —571.70 -563.33 —8.37 S3SMI/BJE AG® = —349.91
G = 281.45 InK; = 141.15

4. Phua. Cham. Ref. Data. Val. 22. No. 4. 1993



ESTIMATION OF THERMODYNAMIC PROPERTIES OF ORGANIC COMPOUNDS 1083
TaBLE 51. Chlorides (116) — Continued TaBLE 51. Chlorides (116) — Continued
Ethyl 2,3-dichloropropanoate C:HsCL,0, Butyl 2-chlorobutanoate (Continued) CsH5sCl0;

(1x C~(H)(C)(CD) + (1 X CH)(CYCO)(C) + (1 X COC)(0)) +
{1x 0~C)(COY) + (1 x C(H)2(0)(C)) + (1 x C-(H)s(C))

(2x C(H)3(O)) + (3 x C(H)2(C)z) + (1 X C~(H)(CYCO)(CN) +
(1 CO~(C)(0)) + (1 x O~(C)CO)) + (1 X C~(H)=(0)(C))

Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Liquid phase
AH® = -510.60 AH° = —655.30 —589.06 —66.24 53SMI/BJE
C = 311.87
Liquid phase
AH® = -551.16
G = 248.95 247.89 1.06 53SMI/BJE Butyl dichloroacetate C¢H,4CL0;
(1x C-(H)(CO)(CI)z) + (1 X CO-(C)(0)) + (1 x O—~(C)(CO)) +
(1x C~(H),(0)(C)) + (2 x C(H)x(C)2) + (1 x C~(H)5(C))
3-Methylbutyl 2-chloropropanoate CsH,5CIO, Literature — Calculated = Residual Reference
(3% C—(H)x(C)) + (1 x C-(H)(CHCO)(CD) + (1 X CO-(C)(0)) +
(1x O~C)(CO)) + (1 x C-(H)2(O)(C)) + (1 x C-(H)(C)2) +
(1 x C~(H)(C)3) + (2 X —CH3 corr (tertiary)) Gas phase
AH® = —~497.80 —482.93 —14.87 70COX/PIL
Literature — Calculated = Residual Reference
Liquid phase
Gas phase AH®° = -550.10 —~535.37 -14.73 53SMI/BJE
AH® = -575.00 -551.99 -23.01 70COX/PIL
Liquid phase 2-Methylpropyl dichloroacetate CeH,0Cl,0,
AH® = —627.30 —594.34 -32.96 S3SMI/BJE (1x C-(H)(CO)(CI)2) +(1 x CO~(C)(0)) + (1 X O~{C)(CO)) +
C = 308.89 (1x C(H)(0)(C)) + (1 X C-(H)(C)3) + (2 X C~(H)5(C)) +
(2x~CHj corr (tertiary))
Literature — Calculated = Residual Reference
3-Methylbutyl 3-chloropropanoate CsH,5C10;
(1 x C-(H)(C)(CD) + (1 X C~(H)2(CO)(C)) + (1 x CO(C)(O)) +
(1x O~(C)YCO)) + (1 x C-(H)2(ONC)) + (1 x C-(H),(C)2) + Gas phase
(1 X C~(H)(C)3) + (2 X C~(H)3(C)) + (2 x—CH; corr (tertiary)) AH° =  -501.50 —489.62 -11.88 70COX/PIL
Literature — Calculated = Residual Reference
Liquid phase
AH® = —553.80 —540.65 -13.15 53SMI/BJE
Gas phase
Ad® = ~539.40 —-561.14 21.74 70COX/PIL
G = 213.34
3-Methylbutyl dichloroacetate C-H;2CL;0;
(I X C-(H)(CO)(CI)2) + (1 X CO-(C)(0)) + (1 x O~(C}CO)) +
Liquid phase {1 C-(H)2(0)(C)) + (1 X C~(H)z(C)) + (1 x C-(H)(C)s) +
AH® = -593.40 -622.31 28.91 53SMI/BJE (2x C~(H)3(C)) + (2x-CH; corr (tertiary))
G = 316.01
S$° = 422.82 Literature — Calculated = Residual Reference
AgS°® = -918.91
AG® = —348.34
InK; = 140.52 Gas phase
S AH°® = —~519.40 —51075 -915 70COX/PIL
Butyl 2-chlorobutanoate CsH,15sClO; Liquid phase
(2x C(H)5(C)) + (3 x C(H)2(C)2) + (1 x C-(H)(C)(CO)(CN) + AH® = —575.00  —S66.38 —862 53SMI/BJE

(IXCO-(CHO))+ (1 x O~(C)CO)) + (1 x C~(H)2(O)C))

Literature — Calculated = Residual Reference

Gas phase -

AH® = —602.60 —545.30 ~57.30 70COX/PIL
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TaBLE 51. Chlorides (116) — Continued

Acetyl chloride C;H,CI10 Pentanoyl chloride CsHoCIO
(1xC~(H)5(CO))+ (1 xCOAC)CD), o = 3 (1x C~(H)5(C)) + (2 X C-(H)2(C)2) + (1 X C-(H)(CO)(C)) +
(1xCO-(C)(CD)
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
AdH® = —242.70 —242.80 0.10 31IMAT/FEH Gas phase
C = " 67.82 67.82 0.00 6YSTU/WES AH® = —305.%
§° = 294.85 294.85 0.00 69STU/WES Gy = 138.29
AS° = -126.50
AG® = —205.08
nK; = 82.73 Liquid phase
AH® = —348.50
C, = 187.86 207.28 -19.42 1881REI
Liquid phase
AH® = —272.80 —272.90 0.10 49CAR/SKI
Cy = 117.15 117.15 0.00 1881REI ‘
2-Methylpropanoyl chloride CH.CI0
(2x C~(H)3(C)) + (1 X C-(H)(CO)(C)2) + (1 x COHC)(C) +
Dichloroacetyl chloride C:HCLO (2x—CH; corr (tertiary))
(1 x C~(H)(CO)(C1);) + (1 X CO~(C)(CI))
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
Gas phase AH° = —-289.83
AH® = -241.00 —240.94 -0.06 70COX/PIL -
Liquid phase
Liquid phase AH° = -328.76
AH® =  ~280.40 -280.40 0.00 S0PRI/SKI Cy = 131.80 171.04 -39.24 1881REI
Propanoyl chloride C,HsCl0
(1x C-(H)3(C)) + (1 x C~(H)2(COY(C)) + (1 x CO-(C)(C)) Benzoyl chloride CHs( )

Literature — Calculated = Residual Reference

Gas phase
AH® = ~264.64

C = 92.51
Liquid phase
AH® = —~297.04

= 147.28 146.44 0.84 1881REI
Butanoyl chloride CH.CIO0

(1% C(H)3(C)) + (1 X C-(H)a(C)s) + (1 X C~(H)(COY(C)) +
(1x COC)(CT)

Literature — Calculated = Residual Reference
Gas phase
AH® = —285.27
C = 115.40
Liquid phase
AH° = -322.77
G = 170.71 176.86 -6.15 1881REI
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(5% Ce~(H)(Cz)2) + (1 X Cs«(CO)(Cp)z) + (1 x CO~(Cg)(CD)

Literature — Calculated = Risidual Reference
Liquid phase
AH® = —165.37
C = 187.00 187.00 0.00 1881REI
Chioroacetyl chloride C;H,Clx
(1 CO~(C)(Ch) + (1 X C~(H)(CO)(CD)
Literature — Calculated = Residual Reference
Gas phase
AH® = —24480 —244.80 0.00 70COX/PIL
Liquid phase
—283.70 0.00 50PRI/SKI

AH® = —283.70




ESTIMATION OF THERMODYNAMIC PROPERTIES OF ORGANIC COMPOUNDS 1085
TABLE 51. Chlorides (116) — Continued TasLE 51. Chlorides (116) — Continued
2-Chlorobenzoyl chloride CH,CLO 1,3-Phthaloyl chloride CsHCL,0,

(4% Ca~(H)(Cs)2) + (1 X Cs—~(C1)(Cr)2) + (1 X Cs~(CO)(Cp)2) +
(1% CO~Cr)(CI)) + (1 X ortho corr—(CI)(COCI))

(4% Ca—(H)(Cp)2) + (2 X Cg~(CO)(Cg)2) + (2 X CO~(Cu)(CI)) +
(1xmeta corr—(COCI)(COCI)) )

Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Liquid phase Liquid phase
AH® = -171.30 -171.30 0.00 TSMOS/PRI AH° = -379.70
c = 199.59 G = 237.92
Solid phase
3-Chiorobenzoyl chloride CH,CLL,O0 AH° = -367.50 -367.50 0.00 T3SAP/MOC
(4 x Cs—(H)(Cg)2) + (1 X Ce—~(CI)(Cs)2) + (1 X Cs~(CO)(Cs)z) +
(1 x CO~Cs)(C1))
Literature — Calculated = Residual Reference 1,4-Phthaloyl chloride " CsHCLO,
(4% Cs~(H)(Ca)2) +(2 X Ca~(CO)(Cs)2) + (2 X CO-(Cr)(CI))
Liquid phase Literature — Calculated = Residual Reference
AH® = -189.70 ~205.73 16.03 7SMOS/PRI
G = 199.59
Liquid phase
AH® = -379.70
C = 237.92
4-Chlorobenzoyl chloride C/H,(CLO
(4 X Ca~(H)(Cr)2) + (1 X Ca~(CD)(Cg)2) + (1 X Ca~(COXCa)o) +
(1x CO~Cg)(CD)) Solid phase
AH®° = —384.60 —383.56 -1.04 73SAP/MOC
Literature — Calculated = Residual Reference
Liquid phase
AH® = -191.70 —205.73 14.03 75MOS/PRI
C = 199.59
1,2-Phthaloyl chloride CsH,CL,0,

(4 X Cs~(H)(Cg)2) + (2% Cg—(CO)(Cs)2) + (2 X CO-(Cg)(C1)) +
(1xortho corr—(COCI)(COCI))

Literature — Calculated = Residual Reference
Liquid phase
AH® = -379.70
C = 248.50 248.50 0.00 1881REI
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TaBLE 52. Bromides (39) — Continued

Bromomethane; Methyl bromide CH;3Br 1-Bromobutane CHoBr
(1 X C~(H)3(Br), methyl bromide), o = 3 (IXCH)3(C)) + (2 X C=(H)2(C)2) + (1 X C-(H)»(C)(Br)), ¢ = 3
Literature — Calculated = Residual Reference Literature - Calculated = Residual Reference
Gas phase Gas phase
AH® = " '—37.66 —37.66 0.00 38EGA/KEM AH® = -107.10 —-105.30 -1.80 66WAD2
= 4243 4243 0.00 69STU/WES G = 109.33 109.33 0.00 69STU/WES
§° = 245.81 245.81 0.00 69STU/WES §° = 369.82 369.82 0.00 69STU/WES
AS° = -31.90 AS°® = —-316.82
AG® = —-28.15 AG° = -10.84
InK; = 11.36 inK; = 437
Liquid phase Liquid phase
A = ~61.10 —61.10 0.00 66ADA/CAR’ AH® = —143.80 —141.72 -2.08 61BJE2
Cy = 152.21 163.32 -11.11 31DEE
§° = 261.06
AS° = —425.57
Bromoethane C;HsBr AG® = -14.83
(1xCHH)(C)) + (1 x C-(H)(C)(Br)), ¢ = 3 Ink; = 5.98
Literature — Calculated = Residual Reference
1-Bromopentane CsHy,Br
(1 x C—(H)3(C)) + (3 X C-(H)2(C)2) + (1 x C-(H)(C)(Br)), @ = 3
Gas phase
AH® = - 64.02 —~64.04 0.02 69STU/WES Literature — Calculated = Residual Reference
C = 64.64 63.55 1.09 69STU/WES
§° = 287.48 291.50 ~-4.02 69STU/WES
AS° = -122.52 Gas phase
AG® = -27.51 AH° = -129.10 -125.93 -3.17 66WAD2
InK; = 11.10 Cy = 132.21 132.22 -0.01 69STU/WES
§° = 408.78 408.98 -0.20 69STU/WES
AS° = —413.97
Liquid phase AG® = -2.50
AH® = -91.51 ~-90.26 -1.25 69STU/WES InK; = 1.01
C = 100.80 10248 —1.68 48KUR
§° = 196.30
AS°® = -217.71 Liquid phase
AG® = ~25.35 AdH° = —170.20 —167.45 -2.75 61BJE2
InK; = 10.23 Gy = 171.59 193.74 -22.15 31DEE
S° = 293.44
AS° = -529.51
1-Bromopropane C;H,Br AG® = -9.58
(1 x C(H)3(C)) + (1 x C~(H)(C),) + (1 x C-(H)(C)(Br)), ¢ = 3 InK; = 3.86
Literature — Calculated = Residual Reference
1-Bromohexane CeH3Br
. (1X C~(H)5(C)) + (4% C~(H)2(C)z) + (1 X C~(H)(C)(Br))
Gas phase
AH® = —87.86 ~84.67 -3.19 69STU/WES Literature — Calculated = Residual Reference
G = 86.44 86.44 0.00 69STU/WES
§° = 330.87 330.66 0.21 69STU/WES
AS° = —219.67 Gas phase
AG® = -19.18 AH° = —148.10 —146.56 —1.54 68WAD
InK; = 1.74 G = 155.11
Liquid phase Liquid phase
AH® = ~119.76 —-115.99 -3.77 66WAD?2 AH® = -194.20 -193.18 -1.02 61BJE2
C = 130.50 132.90 —2.40 1881REI C = 203.55 224.16 -20.61 31DEE
§° = 228.68 §° = 452.92 325.82 127.10 31DEE
AS® = -321.64 AS° = —633.44
AG® = -20.09 AG® = -4.32
InK; = 8.10 InkK; = 1.74
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TABLE 52. Bromides (39) — Continued TABLE 52. Bromides (39) — Continued
1-Bromoheptane CyH,sBr 1-Bromohexadecane CiH3Br
(1% C~{H)5(C)) + (5 X C~(H):(C)z) + (1 X C{H)AC)(Br)) (1% C~(H)5(C)) + (14X C~(H)2(C)z) + (1 X C-(H)o(C)(Br))
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH® = —167.70 -167.19 -0.51 68WAD AH® = ~-350.10 —352.86 2.76 76STR3
C: = © 178.00 Cp = 384.01
Liquid phase Liquid phase
AH® = —218.40 -21891 0.51 61BJE2 AH® =  —44450 —450.48 5.98 76STR3
G = 254.58 C = 528.36
§° = 358.20 §° = 649.62
AS® = —731.37 As® = -1672.75
AG® = 0.94 AG® = 48.25
InK; = -0.38 InK; = -19.46
1-Bromooctane CsH,7Br 1-Bromo-3-methylbutane CsH,,Br
(1 x C~(H)3(C)) + (6 X C~(H)z(C)2) + (1 X C-(H)2(C)(Br)) (2% CAH)5(C)) + (1 X C(H)x(C)2) + (1 X CH(H)(C)s) +
(2x~CHs corr (tertiary)) + (1 x C~(H)>(C)}Br))
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
AH® = -189.30 —187.82 —1.48 77MAN/SEL Gas phase
G = 200.89 AH® = —-132.62
Cp = 132.25
Liquid phase '
AH® = -245.10 —244.64 -0.46 61BJE2 Liquid phase
C = 285.00 AH® = -172.73
S° = 390.58 Cp = 187.00 190.76 -3.76 48KUR
AS°® = -841.30 S° = 288.09
AG® = 6.19 AS° = —~534.86
InK; = —-2.50 AG® = -13.26
InK; = 5.35
1-Bromododecane C2HysBr
(1x C-(H)3(C)) + (10 x C-(H)2(C)2) + (1 x C-(H)2(C)(Br)) - 1-Bromo-2-methylpropane C.HoBr
(2x C~(H)3(C)) + (1 x C(H)(C)s) + (2 X ~CHj; corr (tertiary)) +
Literature — Calculated = Residual Reference (1x C~(H)(C)(Br))
Literature — Calculated = Residual Reference
Gas phase
AH® = —269.90 -270.34 0.44 765TR3
G = 292.45 Gas phase
AH® = -111.99
C, = 109.36
Liquid phase
AH° = =34470 ~-347.56 2.86 76STR3
G = 406.68 Liquid phase
§° = 520.10 AH® = -~ 147.00
AS° = -1257.02 C = 154.39 160.34 -5.95 48KUR
AG® = 27.22 §° = 255.71
InK; = —-10.98 AS° = ~430.92
AG® = -18.52
InK; = 7.47
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TABLE 52. Bromides (39) — Continued

2-Bromopropane C3;H,Br 1,2-Dibromeethane C;H Br;
(2x C(H)5(C)) + (1 x CH(H)(C)o(Br)) + (2XC~(H)AC)(Br)), o = 2
(2x—CHjs corr (tertiary)), o = 9
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
Gas phase AH® =  -3750 —43.56 6.06 38CON/KIS
AH® = -97.10 -99.79 2.69 62ROZ/AND C = 85.35 75.64 9.71 69STU/WES
C = 88.99 88.23 0.76 69STU/WES §° = 329.74 340.86 -11.12 69STU/WES
§° = 316.02 321.06 -5.04 69STU/WES AS° = —83.98
AS® = —229.26 AG® = -18.52
AG® = ~-31.44 InK; = 747
InkK; = 12.68
Liquid phase
Liquid phase AH® = =79.20 —85.30 6.10 68WAD
AH® = -12730 -126.89 —-0.41 66WAD2 Cp = 135.98 132.00 3.98 40PIT
G = 132.20 132.20 0.00 1881REI §° = 223.30 226.00 -2.70 40PIT
AS° = —198.83
AG® = —26.02
InK; = 10.50
2-Bromobutane CHyBr
(2x C~-(H)3(C)) + (1 X C(H)2(C)2) + (1 x C-(H)(C)2(Br)), 0 = 9
Literature — Calculated = Residual Reference 1,2-Dibromopropane C3H¢Br,
(1X C-(H)s(C)) + (1 x C(H)(C)(Br)) +
(1 X C~(H)(C)x(Br)), o = 3
Gas phase
AH° = —120.60 -115.90 -4.70 68WAD Literature — Calculated = Residual Reference
C = 110.79 111.12 -0.33 69STU/WES
§° = 370.28 360.22 10.06 69STU/WES
AS° = -~326.41 Gas phase
AG® = -18.58 AH® = -71.50 —74.79 3.29 38CON/KIS
InK; = 7.49 C; = 102.80 100.32 248 69STU/WES
S° = 376.14 376.19 -0.05 69STU/WES
AS°® = —184.96
Liquid phase AG® = —-19.64
AH® = —155.10 —-148.26 —6.84 61BJE InK; = 192
G = 154.40 162.62 -8.22 48KUR
Liquid phase
AH® = —-117.57
2-Bromo-2-methylpropane CH,Br Cy = 172.80 161.72 11.08 48KUR
(3 x C~(H)3(C)) + (3 X -CH3 corr (quaternary)) +
(1xC~(C);3(Br)), o = 81
Literature — Calculated = Residual Reference 1,2-Dibromobutane CHsBr;
(1X C~(H)s(C)) + (1 X C(H):(C)2) + (1 X C~(H)C)(Br)) +
(1xC~H)C)(Br)), 0 = 3
Gas phase
AH® = -131.60 —133.20 1.60 68WAD Literature — Calculated = Residual Reference
C = 116.52 116.52 0.00 69STU/WES
§° = 331.96 331.96 0.00 69STU/WES
AS° = —354.67 Gas phase
AG° = -2745 AH® = -92.20 -95.42 322 38CON/KIS
InK; = 11.07 C = 127.11 123.21 3.9 69STU/WES
§° = 408.78 415.35 -6.57 69STU/WES
AS° = -282.11
Liquid phase AG° = -1131
AdH° = —163.40 —163.40 0.00 S1BRY/HOW InK; = 4.56
Liquid phase
AHC = —146.90 -143.30 -3.60 61BJE
G = 192.14
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TABLE 52. Bromides (39) — Continued TABLE 52. Bromides (39) — Continued
1,2-Dibromoheptane C,;H,4Br, 1,4-Dibromobutane C.H,Br,
(1 X C~(H)5(C)) + (4 X C~(H)2(C)2) + (1 X C~(H)A(C)(Br)) + (2 X C{H)2(C)z) + (2% C-(H)x(C)(Br))
(1x C~(H)(C)x(Br))
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
Gas phase AH® = - 87.00 —84.82 -218 68WAD
AH® = -157.90 -15731 -0.59 41LIS Cp = 121.42
C = 191.88
Liquid phase
Liquid phase AH® = —140.10 -136.76 -334 T2ROZ/NES
AH° = -21230 —-220.49 8.19 41LIS C, = 192.84
G = 283.40 §° = 290.76
AS° = —406.69
AG® = -15.50
InK; = 6.25
1,3-Dibromopropane C;H¢Br;
(1 x C-(H)z(C)2) + (2% C-(H)C)(Br))
1,3-Dibromobutane CHj3Br;
Literature — Calculated = Residual Reference (1x C~(H)3(C)) + (1 X C-(H)2(C)2) + (1 x C-(H)(C)(Br)) +
(1x CH)(C):(Br))
Gas phase Literature — Calculated = Residual Reference
AH® = -64.19
c = 98.53
Gas phase
AH® = ~95.42
Liquid phase G = 123.21
AH® = -111.03
Cp = 158 99 162.42 —343 48KUR
§° = 258.38 Liquid phase
AS° = —302.76 AH® = ~147.80 -143.30 —4.50 T2ROZ/NES
AG® = -20.76 G = 192.14
InK; = 8.37
1,2-Dibromo-2-methylpropane CHsBr;
(2x C~(H)3(C)) + (2 x~CH3 corr (quaternary)) +
2,3-Dibromobutane C.HqBr; (1 x C~C)s(Br)) + (1 x C<(H)»(C)(Br))
(2% C-(H)3(C)) + (2x CHH)(C)(Br)), o = 18
. Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
Gas phase AH® = —-113.30 —108.16 -5.14 74SUN/WUL
AH® = —-102.40 -106.02 3.62 38CON/KIS Cy = 128.61
C = 124.56 125.00 -0.44 69STU/WES
§° = 394.97 399.99 -5.02 69STU/WES
AS° = -297.47 Liquid phase
AG® = -17.33 AH° = —156.60 —154.05 -2.55 74SUN/'WUL
InK; = 6.99
2,3-Dibromo-2-methylbutane CsHyoBr,
Liquid phase (3 C~(H)a(C)) + (1 X CH)(C)a(Br)) + (1 CHChs(Br)) +
AH® = —13070  —149.84 10.14 3RTRI (2% ~CH; corr (quaternary)), o = 27
G = 19144 Literature — Calculated = Residual Reference
Gas phase
AH® = —138.00 -139.39 1.39 38CON/KIS
Cp = 148.57 153.29 —4.72 69STU/WES
S° = 412.54 425.79 ~1325 69STU/WES
AS° = —407.98
AG® = -17.75
Ink; = 7.16
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TABLE 52. Bromides (39) — Continued

2,3-Dibromo-2-methylbutane (Continued) CsHyoBr; 3-Bromo-1-propene (Continued) C3;HsBr
(3% C~(H)5(C)) + (1 x CHH)(C)2(Br)) + (1 X C~(C)s(Br)) + (1XCe(H)2) + (1 X C~H)(C)) + (1 X C-(H)(C)(Br)), 0 = 1
(2% -CHa; corr (quaternary)), ¢ = 27
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
. Liquid phase
Liquid phase AH® = 12.20 10.15 2.05 49GEL/SKI
AdH° = —186.32 G = 118.97
S° = 227.77
AS° = —-191.98 -
- AG° = 67.39
1,2,3-Tribromopropane C3HBr; InK; = -27.18
(2% C~(H)(C)(Br)) + (1 X C-(H)(C)(Br))
Literature — Calculated = Residual Reference
1-Bromo-1-propene (Z) C3HsBr
(1% C~(H)5(C)) + (1 x Ce(H)(C)) + (1 X Ce~(H)(Br)) +
Gas phase (1 x cis corr—{(aik)(X))
AH® = -54.31
G = 11241 Literature — Calculated = Residual Reference
Liquid phase Gas phase
AH® = —112.61 AH® = 40.80 41.00 -0.20 T3ALF/GOL
Cp = 166.52 191.24 —24.72 48KUR C; = 78.57
. Liquid phase
Bromoethylene C;H3Br G = 140.21
(1% Cq~(H)) + (1 X C—(H)(Br)), o = 1
Literature — Calculated = Residual Reference
1-Bromo-1-propene (E) C;HsBr
(1x C-(H)3(C)) + (1 x Ce~H)(C)) + (1 X Co~(H)(Br))
Gas phase
AH® = 79.20 71.26 1.94 STLAC/KIA2 Literature — Calculated = Residual Reference
C; = 55.48 55.48 0.00 69STU/WES
S° = 275.43 275.43 0.00 69STU/WLS
AS° = -8.01 Gas phase .
AG® = 79.65 AdH° = 43.90 45.00 -1.10 73ALF/GOL
InK; = -3213 C = 78.57
Liquid phase Liquid phase
C) = 107.50 107.50 0.00 34MEH2 Cy = 140.21
3-Bromo-1-propene CsHsBr 1-Bromopropyne C>H;Br

TEN

{1 X Cg={H)2) + (i x Ce-{H)(CT)) + {1 x C-{H)AC){Br)), 0 = i

(1 x C-(H)(T)) + (1 X CHO) + (1 A C=(B1)), v = 3

Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH° = 49.37 40.86 8.51 69STU/WES C; = 73.64 73.64 0.00 69STU/WES
C = 71.66 77.94 -0.28 69STU/WES $° = 295.81 295.81 0.00 69STU/WES
S§° = 317.15 321.88 -4.73 69STU/WES AS° = 6.62
AS° = -97.87
AG® = 70.04
InK; = —28.25
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TABLE 52. Bromides (39) —~ Continued TABLE 52. Bromides (39) — Continued
Bromobenzene CeHsBr 1,2-Dibromocyclohexane CeH\oBr,
(1% Ca~(Br)(Ca)a) + (5 X Co~(H)(Ca)a), & = 2 (4% C~(H)2(C)a) + (2 X C-(H)(C)a(Br)) +
(1% Cyclohexane (sub) rsc)
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
AH° = 105.40 105.40 0.00 68WAD Gas phase
G = 97.70 97.70 0.00 69STU/WES AH® = -114.80 -104.41 -10.39 41LIS
S = 324.39 324.39 - 0.00 69STU/WES C, = 142.28
AS°® = -112.59
AG® = 138.97
InK; = —56.06 Liquid phase
AH® = —162.80 —159.60 -3.20 41LIS
. Cy = 213.95
Liquid phase
AH° = 60.70 60.70 0.00 56CHE/SKI
Cp = 15431 154.31 0.00 T5MAS/SCO
§° = 219.20 219.20 0.00 7SMAS/SCO 1,2-Dibromocycloheptane C;H;Br;
AS° = -217.77 (5 x C-(H)2(C)2) + (2 x C-(H)(C)2(Br)) + (1 x Cycloheptane rsc)
AG° = 125.63
InK; = —50.68 Literature ~ Calculated = Residual Reference
Gas phase
Benzyl bromide CH,Br AH® = —105.60 —-98.31 -129 41LIS
(5 % Ca-(H)(Ca)2) + (1 X Cg~(C)(Cs)2) + (1 X C-(H)z(Cs)(Br)) G = 150.85
Literature — Calculated = Residual Reference
Liquid phase
AH® = —157.70 ~159.77 2.07 41L1S
Gas phase G = 238.39
AH® = 63.20 63.20 0.00 57BEN/BUS
Liquid phase 1,2-Dibromocyclooctane CsHBr;
AH® = 15.90 15.90 0.00 63ASH/CAR (6 X C~(H)2(C)z) + (2 X C-(H)(C)2(Br)) + (1 X Cyclooctane r5c)
Literature — Calculated = Residual Reference
1,2-Dibromocyclopentane CsHgBr;
(3 X C~(H)2(C)2) + (2 x C-(H)(C)(Br)) + Gas phase
(1 x Cyclopentane (sub) rsc) AH® = —-118.70 —104.63 -14.07 41LIS
G = 167.71
Literature — Calculated = Residual Reference
Liquid phase
Gas phase AdH® =  —173.30 —170.90 -2.40 41LIS
AH® = —54.90 —63.84 8.94 41LIS Cp = 273.12
C = 114.34
Liquid phase 4-Bromobenzoic acid C;HBrO,
AH° = —102.70 -108.22 552 41LIS (4 x Cp~(H)(Cg)2) + (1 x Cg~(Br)(Cs)2) + (1 x O-(H)(CO)) +
G = 186.42 (1x CO-(0)(Cs)) + (1 X Cg~(CO)(Chr)2)

Literature — Calculated = Residual Reference
Gas phase
AH° = -272.00 -272.21 0.21 87FER/PIL
Liquid phase
A = —362.60
Cp = 222.00

J. Phys. Chem. Ref. Data, Vol. 22, No. 4, 1993



1092

TABLE 52. Bromides (39) — Continued
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TABLE 53. lodides (39)

4-Bromobenzoic acid (Continued) C,H;sBrO, Iodomethane; Methyl iodide CH,l
(4 x Cg—(H)(Cp)2) + (1 X Cg—(Br)(Cs)) + (1 X O-(H)(CO)) + (1 x C~(H)s(I), methyl iodide), o = 3
(1 x CO—~(0)(Cg)) + (1 X Cg~(CO)(Cs)2)
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
Solid phase AH® = 14.30 14.30 0.00 65GOL/WAL
AH° =  -379.60 —379.38 -0.22 87FER/PIL Cy = 44.14 44.14 0.00 69STU/WES
S° = 199.44 S° = 254.01 254.01 0.00 69STU/WES
AS°® = —-448.32 AS° = —5.66
AG® = —-245.71 AG° = 15.99
InK; = 99.12 InK; = —-6.45
Liquid phase
Acetyl bromide C;H3;BrO AH® = -11.70 -11.70 0.00 61CAR/CAR
(1x C~(H)3(CO)) + (1 x CO~(C)(Br)) C = 82.76 82.76 0.00 62LOW/MOE
Literature — Calculated = Residual Reference
Todoethane C,Hdl
Gas phase (1 xC-(H)(C)) + (1 x C~(H)(C)(1)), o = 3
AH° = —-190.80 ~190.80 0.00 26MAT
Literature — Calculated = Residual Reference
Liquid phase
AH° = 2239 -223.10 —0.80 49CAR/SKI Gas phase
AH® = -7.50 -8.72 1.22 68WAD
C = 65.94 66.67 -0.73 69STU/WES
S§° = 296.31 295.97 0.34 69STU/WES
AS° = —-100.01
AG® = 21.10
InK; = —8.51
Liquid phase .
AH® = -39.50 —43.47 3.97 65ASH/CAR
Cy = 115.10 101.84 13.26 48KUR
1-Iodopropane CH,I

J. Phys. Chem. Ref. Data, Vol. 22, No. 4, 1993

(1 x C-(H)»(C)) + (1 X C(H)=(C)2) + (1 X C-(H)(CYD), & = 3

Literature — Calculated = Residual Reference
Gas phase
AH° = -30.84 -29.35 -1.49 69FUR/GOL
C = 89.87 89.56 0.31 69STU/WES
L° = 336.06 33513 0.93 AOSTLI/WES
AS°® = -197.16
AG° = 29.43
InK; = —-11.87
Liquid phase
AHC = -67.04 —69.20 2.16 68WAD
Cs = 126.80 132.26 —5.46 1881REI
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TaBLE 53. Jodides (39) — Continued TaBLE 53. Iodides (39)
1-Iodo-3-methylbutane CsHy,I 2-lodo-2-methylpropane C.Hdl
(2% C-(H)3(C)) + (1 x C=(H)2(C)2) + (1 x C-H)(C)3) + (3x C~(H)3(C)) + (3 x—CH; corr (quaternary)) +
(2% ~CHj corr (tertiary)) + (1 x C=(H)(C)(1)) (IxXCC)(I)), o = 81
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH® = -71.30 AH® = -72.00 —72.00 0.00 62BEN/AMA2
Ce = 13537 Cp = 118.28 118.28 0.00 69STU/WES
S° = 342.21 34221 0.00 69STU/WES
AS° = —326.39
Liquid phase AG® = 2531
AH° = -125.94 InK; = -10.21
C = 178.70 190.12 -11.42 48KUR
Liquid phase
AMH® =  —107.40 —107.40 0.00 68WAD
1-Iodo-2-methylpropane CH,l
(2% C~(H)3(C)) + (1 x C-H)(C)s) + (2 X—CH; corr (tertiary)) +
(AxCH)(C)1))
1,2-Diiodoethane C;H,I,
Literature — Calculated = Residual Reference 2xC-H)(C)D), 0 = 2
Literature — Calculated = Residual Reference
Gas phase
AH® = -56.67
C = 112.48 Gas phase
AH® = 66.80 67.08 —0.28 S4ABR/DAV
C = 82.30 81.88 0.42 69STU/WES
Liquid phase §° = 348.53 349.80 -1.27 69STU/WES
AdH® = —100.21 AS° = -38.97
C = 163.32 159.70 3.62 48KUR AG° = 78.70
InK; = -31.75
2-Iodopropane CsHsl Liquid phase
(2x CHH)5(C)) + (1 x CHH)(C)(1)) + AH® = 1.10 8.28 -7.18 54ABR/DAV
(2x—CH; corr (tertiary)), o = 9 Cp = 130.72
Literature — Calculated = Residual Reference
1,2-Diiodopropane CsH{l,
Gas phase (1xC-(H)5(C) + (1 x C-(HRAC)D)) + (1 x C-H)(C)x(1}), o = 3
AH® = -39.50 ~40.30 0.80 69FUR/GOL
G = 90.08 90.08 0.00 69STU/WES Literature — Calculated = Residual Reference
$° = 32447 32447 0.00 69STU/WES
AS° = —-33839
AG® = 60.59 Gas phase
InK; = —24.44 AH® = 35.60 40.02 ~4.42 62BEN/AMA
Gy = 103.64 105.29 ~1.65 69STU/WES
§° = 395.81 384.07 11.74 69STU/WES
Liyuid phasc AS° = —141.01
AH® = -173.60 -74.80 1.20 68WAD AG® = 82.06
InK; = -33.10
Liquid phase
AH® = -18.69
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TABLE 53. Todides (39) — Continued
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TABLE 53. Iodides (39) — Continued

1,2-Diiodobutane CHsl,
(1 x C-(H)(C)) + (1 X C+(H)2(C)2) + (1 x C-H)(C)(D)) +
(1xC~(H)(C)(1)), 0 = 3
Literature — Calculated = Residual Reference
Gas phase
AH® = 12.30 19.39 -7.09 37CLI/KIS
Cp = 127.95 128.18 -0.23 69STU/WES
§° = 425.93 423.23 2.70 69STU/WES
AS° = -238.16
AG® = 90.40
InK; = -36.47
Liquid phase
AH® = —44.42
3-Iodo-1-propene C,3H,l
(1% Cq~(H)2) + (1 X Ca~(H)(C)) + @ X C-(H)(C)(1)), 0 = 1
Literature — Calculated = Residual Reference
Gas phase
AH® = 93.10 96.18 -3.08 66ROD/GOL
G = 82.63 81.06 1.57 69STU/WES
§° = 319.91 326.35 —6.44 69STU/WES
AS° = —-75.37
AG® = 118.65
InK; = —47.86
Liquid phase
AH® = 55.23 56.94 -1.71 49GEL/SKI
Cp = 118.33
1-Iodo-1-propene (Z) C,H,l
(1x C~(H)3(C)) + (1 x Ca~(H)(C)) + (1 x Ca~(H)(I)) +
(1 xcis corr-(alk)(X))
Literature — Calculated = Residual Reference
Gas phase
AH® = 86.40 92.42 -6.02 73ALF/GOL
Cy = 81.29
1-Todo-1-propene (E) C HsI
(1 C~(H)5(C)) + (1 X C~(H)(C)) + (1 X C-(H)(D)
Literature — Calculated = Residual Reference
Gas phase
AH® = 93.10 96.42 -332 73ALF/GOL
Cy = 81.29

1,2-Diiodoethylene (Z) C;H.I,
2xC—(H)T))+ (1 xcis corr-(X)(X)), o = 2
Literature — Calculated = Residual Reference
Gas phase
AH® = 207.40 200.72 6.68 68FUR/GOL
Cp = 73.64
§° = 333.14
AS° = 74.95
AG® = 178.37
InK; = -71.96
1,2-Diiodoethylene (E) G H.I;
@xCrEH)D), 0 = 2
Literature — Calculated = Residual Reference
Gas phase
AH° = 207.40 204.72 2.68 68FUR/GOL
Cy = 73.64
$° = 333.14
AS° = 74.95
AG° = 182.37
InkK; = -73.57
1-Iodopropyne C3H;l
(AXC-H);(C)+(IXCHCY)+(IXCD)), 0 = 3
Literature — Calculated = Residual Reference
Gas phase
C = 74.48 74.48 0.00 69STU/WES
§° = 302.92 302.92 0.00 69STU/WES
AS® = 31.77
Iodobenzene CeHsl
(1 x Cs~(I}(Cs)2) + (5 X Ce~(H)(Cg)2), 0 = 2
Literature — Calculated = Residual Reference
Gas phase
AH® = 164.85 163.55 1.30 70COX/PIL
G = 100.75 100.75 0.00 69STU/WES
S° = 334.05 334.05 0.00 69STU/WES
AS° = —84.89
AG° = 188.86
InkK; = ~76.18
Liquid phase
AH® = 117.15 114.50 2.65 56SMI
Cy = 158.57 158.57 0.00 37STU
§° = 205.43 205.43 0.00 37STU
AS° = —213.51
AG® = 178.16
InK; = -71.87
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TABLE 53. Iodides (39) — Continued TaBLE 53. lodides (39) — Continued
Benzyl iodide CH,I 1-Iodo-4-methylbenzene (Continued) CH,1
(5 X Ca~(H)(Ca)2) + (1 X Cg—(C)(Cr)2) + (1 X C-(H)(Cr)(I)) (1 X Ca~(1)(Ca)) + (4 x Ca~(H)(Cs)z2) + (1 X Ca~(C)(Cs)2) +
(1xC~H)s(C))
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
AH® = 100.00 10000 .. 0.00 S7BEN/BUS Liquid phase
AdT® = 67.50 77.8% —10.39 56SMI
C = 182.47
Liquid phase §° = 240.36
AH° = 5272 52712 0.00 63ASH/CAR: ASC. = ~314.89
: AG® = 171.77
InK; = -69.29
1-Iodo-2-methylbenzene C/HyL
(1% Co=(I)(Cr)2) + (4 X Co~(H)(Cg)2) + (1 X Cs~(C)(Ca)2) +
(1x C~(H)3(C)) + (1 x ortho corr-(alk)(X))
1-lodonaphthalene CoH5I
Literature — Calculated = Residual Reference (1 % Cag—(I)(Ca)2) + (7 X Ce~{H)(Ca)2) + (2 X Cer—~(Csr)(Cs)2)
Literature — Calculated = Residual Reference
Gas phase
AH® = 132.80 133.63 -0.83 70COX/PIL
C = 122.62 Gas phase
AH® - 233.90 231.37 2.53 T0COX/PIL
G = 127.97
Liquid phase
- AH® = 78.40 84.19 -5.79 56SMI
C = 182.47 Liquid phasc
S° = 240.36 AH® = 161.50 162.48 -0.98 56SM1
AS° = —314.89 Cy = 22297
AG® = 178.07 §° = 252.09
InK; = —-71.83 AS° = —320.38
AG° = 258.00
InK; = --104.08
1-Iodo-3-methylbenzene CH;
{1 X Cg~(I}(Cs)2) + (4 x Cg—(H)(Cg)2) + (1 X Cs—~(C)(Cg)2) +
(1 xC(H):(C)) Solid phase
AH® = 144.31
Literature — Calculated = Residual Reference G = 185.59
Gas phase
AH® = 133.60 13112 248 70COX/PIL 2-Iodonaphthalene CieH;1
C = 122.62 (1% Cg—~(I)(Ca)2) + (7 % Cg—~(H)(Cs)2) + (2 < Cr—(CnF)(Ca)2)
Literature — Calculated = Residual Reference
Liquid phase
AH® = 79.20 77.89 1.31 56SMI
G = 182.47 Gas phase
S = 240.36 AH° = 235.15 23137 3.78 70COX/PIL
AS° = —314.89 Cp = 127.97
AG® = 11177
InK; = ~69.29
Liquid phase
AH® = 162.48
i-Todu-d-meiiyi gt Cp = 222.97
(1 X Cg~(I)(Cs)z2) + (4 X Ca~(H)(Cs)2) + (1 X Ca~{C)(C)2) + §° = 252.09
(1xC-(H)(C)) A = —320.38
AG® = 258.00
Literature — Calculated = Residual Reference 1nK; = —104.08
Gas phase : Solid phase
Ad° = 121.90 131.12 -9.22 70COX/PIL AH® = 144.35 144,31 0.04 56SMI
C = 122.62 Cp = 185.59
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TaBLE 53. Todides (39) — Continued
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TABLE 53. Iodides (39) — Continued

1,2-Diiodobenzene CeHiI, 1,4-Diiodobenzene CeHL,
(4 X Ca~(H)(Cg)2) + (2 x Cg—(I)(Cg)2) + (4 X Cg~(H)(Cs)2) + (2 x Cg~(I)(Cs))
(1xortho corr-(I)(I)), o = 2
Literature — Calculatcd = Rcsidual Rcference
Literature — Calculated = Residual Reference
Gas phase
Gas phase AH® = 244.24
AH® = 251.88 251.80 0.08 70COX/PIL Cy = 119.84
Cp = 119.84
§° = 384.00
AS° = -21.73 Liquid phase
AG® = 260.07 AH® = 180.04
InK; = -104.91 C = 181.06
§° = 237.64
AS° = —174.08
Liquid phase AG® = 231.94
AH® = 187.00 187.00 0.00 S56SMI2 InK; = -93.56
G = 181.06
§° = 237.64
AS°® = -174.08 Solid phase
AG® = 238.90 AH® = 160.70 166.92 -6.22 56SM1
InK; = -96.37 Cy = 160.68
Solid phase
AH® = 172.40 172.42 -0.02 56SMI Iodocyclohexane CeH il
C = 160.68 (3 X C—(H)2(C)2) + (1 X C-(H)(C)(I)) +
(1 X Cyclohexane (sub) rsc)
Literature — Calculated = Residual Reference
1,3-Diiodobenzene CeH,l,
(4 x Cg—(H)(Cg)z2) + (2 X Ca~(I)(Cg)2) + (1 X meta corr-(I)(I))
Gas phase
Literature — Calculated = Residual Reference AH® = -50.00 —54.80 4.80 56BRE/UBB
c = 130.25
Gas phase
AH® = 244.24 Liquid phase
G = 119.84 AH® = -97.20 —105.93 8.73 56SMI
Liquid phase
AH® = 180.04 1,3-Diiodocyclobutane(cis /trans) CH(l,
G = 181.06 (2 x C-(H)2(C)2) + (2 x C-(H)(C)2(I)) + (1 X Cyclobutane rsc)
§° = 237.64
AS° = —174.08 Literature — Calculated = Residual Reference
AG® = 231.94
InK; = -93.56
Gas phase
AH® = 193.30 167.11 26.19 73SUN/WUL
Solid phase C = 103.68
AH® = 187.00 187.00 0.00 56SMI
G = 160.68
Liquid phase
AH® = 134.70 104.74 29.96 73SUN/WUL
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TaBLE 53. Todides (39) — Continued TABLE 53. Iodides (39) — Continued
2-lodophenol CeHsIO 4-lodophenol (Continued) CHIO
(4 X Ca—(H)(Cg)2) + (1 X Cs—(1)(Cs)2) + (1 X Cs~(O)(Ca)2) + (4% Ce~(H)(Cg)2) + (1 X Cs~I)(Cs)2) + (1 X Cs~(0)(Ca)2) +
(1% O~(H)(Ca)) (1% O~(H)(Cs))
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Liquid phase
AH® = —15.31 AH® = -91.02
C = 121.16 C = 220.24
S§° = 209.86
AS° = -311.60
Liquid phase AG® = 1.88
AH° = -91.02 InK; = -0.76
G = 220.24
S$° = 209.86
AS° = ~311.60 Solid phase
AG® = 1.88 AH® = ~95.40 -101.73 6.33 56SMI
InK; = -0.76 Cy = 149.56
Solid phase
AdH° =  ~-9580 -101.73 5.93 S6SMI 3-Iodopropanoic acid C3H(I0;
C = 149.56 (1 x O~(HY(CO)) + (1 x CO~(C)(0)) + (1 x C-(H)z(CO)(C)) +
(1% C(IDx(C)())
Literature — Calculated = Residual Reference
3-Iodophenol CHsIO
(4 Cag—(I11)(Cg)2) + (1 x Cg—(1){(Cs)z) 1 (1% Cs (O)(Cs)2) 1
(1x O—-(H)(Cg)) Gas phase
AH® = -379.84
Literature ~ Calculated = Residual Reference C = 106.42
Gas phase Liquid phase
AdH® = -1531 AH® = —455.01
C = 121.16 C = 17745
Liquid phase Solid phase
AH° = -91.02 AH® = ~460.00 —460.00 0.00 44ROT
C = 220.24
$° = 209.86
AS® = —311.60
AG® = 1.88 2-Iodobenzoic acid CH(10,
InK; = -0.76 (4 x Cs~(H)(Cg)2) + (1 X Cs~(I)(Cs)z2) + (1 X O~(H)(CO)) +
(1x CO—~0)(Cg)) + (1 X Cg~(CO)Cs)2) +
(1xortho corr-(I}(COOH))
Solid phase
- AH® = —94.50 -101.73 7.23 S56SMI1 Literature — Calculated = Residual Reference
G = 149.56
Gas phase
A = —214.06
4-lodophenol C¢H4I0
(4% Co~(H)(Ca)z2) + (1 X Cs~(I)(Cr)2) + (1 X Ce~(0)(Cr)2) +
(1< O~(H)(Cs)) Liquid phase
AH® = —308.80
Literature — Calculated = Residual Reference Cp = 226.26
Gas phase Solid phase
AH® = -15.31 AH® =  ~302.30 —302.48 0.18 56SMI
C = 121.16 G, = 166.06
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TABLE 53. Iodides (39) — Continued

E. S. DOMALSKI AND E. D. HEARING

TABLE 53. Iodides (39) — Continued

3-Iodobenzoic acid C,H{IO; Methyl 3-iedobenzoate CsH,1I0,
(4 x Cg—(H)(Cs)2) + (1 X Cg~(I)(Cg)2) + (1 X O-(H)(CO)) + (4 x Cg—(H)(Cs)2) + (1 X Cs~(I)(Cs)2) + (1 X Cg—(CO)(Cz)2) +
(1 x CO—~(0)(Cg)) + (1 X Ce~(CO)(Cs)2) (1x CO~(0)(Cs)) + (1 x OC)(CO)) + (1 x C~(H)5(0))
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH® = —214.06 AH® = -190.89
Liquid phase Liquid phase
AH° = -308.80 AH® = —266.79
Cp = 226.26 C, = 244.50
Solid phase Solid phase
AH® = -3169 —322.48 5.58 56SMI AH® = —278.30 —297.67 19.37 S6SMI
Cy = 166.06 Cp = 182.91
4-Iodobenzoic acid C,HsIO; Methyl 4-iodobenzoate CsH,10;
(4% Cs—(H)(Cp)2) + (1% Co~(I)(Cp)2) + (1% O—(H)(CO)) + (1 Cps~(H)(Cp)2) + (1% Co~(I)(Cb)2) + (1 X Cs—(CO)(Cr)2) |
(1x CO—(0)(Ce)) +(1 X Cs~(CO)(Cg)2) (1xCO-(0)(Ca)) + (1 X O~(C)(CO)) + (1 x C~(H)3(0))
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH® = -22820 —214.06 -14.14 70COX/PIL AH® = —190.89
Liquid phase Liquid phase
AH® = —308.80 AHC = -266.79
Cy = 226.26 C = 244.50
Solid phase Solid phase
AH® = =316.10 —322.48 6.38 56SMI AH® = —286.60 —-297.67 11.07 56SMI
C = 166.06 C, = 182.91
Methyl 2-iodobenzoate CsH/10, Acetyl iodide C:H3I0
(4 X Cp~(H)(Cg)2) + (1 X Cag~(I)(Ca)2) + (1 X Cg~(CO)(Cg)2) + (1 x C-(H)3(CO)) + (1 x CO~(C)(1))
(1x CO—(0)(Cg)) + (1 X O~(C)(CO)) + (1 x C~(H)3(0))
Literature — Calculated = Residual Reference
Literature — Calculated = Residual Reference
Gas phase
Gas phase A = —126.20 —126.20 0.00 70COX/PIL
AH® = -190.89
Liquid phase
Liquid phase AH® = —164.70 —-164.70 0.00 49CAR/SKI
AH® = —-243.10 —266.79 23.69 56SMI
G = 244.50
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TABLE 54. Mixed Halogen Compounds (18) ~ Continued

1-Chloro-1-fluoroethane CH.CIF
(1x C(H)3(C)) + (1 x CHHYC)(CH(F))
Literature — Calculated = Residual Reference
Gas phase
AH® = -313.40 -313.40 0.00 73KOL/PAP
1,1,1-Trifluoro-2-iodoethane C:H,Fl
(I X CHC)(F)a) + (1 X C—(H)AC)1))
Literature — Calculated = Residual Reference
Gas phase
AH® = —644.50 —-640.27 -4.23 74WU/ROD
Cp = 93.93
1,2-Dibromo-1,2-dichloroethane C:H,Br:Cl,
(2x CHH)(C)(Br)(C1)
Literature — Calculated = Residual Reference
Gas phase
A = -36.90 —36.90 0.00 39MUL/SCH
C = 103.76
3,3-Dichloro-1,1,1-trifluoropropane C;H;CLFs
(1 % C(C)(F)3) + (1 x C{(H)z(C)2) + (1 x CHIH)(C)(Cl)2)
Literature — Calculated = Residual Reference
Gas phase
AdH° = —803.50 ~773.54 ~29.96 72KOL/SLA3
G = 126.57
Liquid phase
Ad° = —837.40 ~837.40 0.00 72KOL/SLA3
G = 191.29 188.62 2.67 72KOL/VOR
S§° = 295.06 296.39 -1.33 T2KOL/VOR
AS°® = ~443.68
AG® = -705.12
InkK; = 284.44
1-Chioro-1,1,3,3,3-pentafluoropropane C;H;CIFs
(1 X C-(CHCI)(F)z) + (1 X C~(H)x(C)2) + (1 X C~(C)(F)3)
Literature — Calculated = Residual Reference
Gas phase
AH® = —1154.00 -1157.14 3.14 73SLA/KOL
C = 133.20

1-Chlore-1,1,3,3,3-pentafluoropropane C3H,CIF;
(1 X CHCYCH(F)2} + (1 X C~(H)(C)z) + (1 X CHC)(F)3)
Literature — Calculated = Residual Reference
Liquid phase
AH® = —1180.90 —1200.80 19.90 73SLA/KOL
Cy = 196.48 187.24 9.24 7T4VOR/KOL
S° = 311.62 306.25 537 74VOR/KOL
AS° = —-459.73
AGe = —-1063.73
oK = 429.10
1,2-Dibromotetrafluoroethane C;Br.F,
@X C~(C)(Br)(F)2)
Literature — Calculated = Residual Reference
Gas phase
AH® = —789.10 ~789.10 0.00 S6LAC/CAS
Liquid phase »
Cy = 170.79 170.80 -0.01 82KOS/ZHO
§° - 290.41 209.40 0.01 82KOS/ZHO
AS° = —269.65
1,2-Dichlorotetrafluoroethane C,CL,F,
(2% C-(CY(CI)(F)
Literature — Calculatcd = Residual Reference
Gas phase
AH® = —925.40 —925.40 0.00 82PAP/KOL
Cp = 114.64
Liquid phase
AH® = -939.70 -932.00 -7.70 37PER
Cy = 164.01 167.28 -327 81KOL/KOS
§° = 282.00 276.62 5.38 81KOL/KOS
AS° = —363.20
AG® = —823.71
InK¢ = 332.28
1,1,2-Trichloro-1,2,2-trifluoroethane C:Cl3F;
(11X C~(CYC:(F)) + (1 X C-(C)(CI)(F),)
Literature — Calculated = Residual Reference
Gas phase
AH® = —=777.30 —785.24 7.94 68KOL/TAL
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TABLE 54. Mixed halogen compounds (18) — Continued
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TABLE 54. Mixed halogen compounds (18) — Continued

1,1,2-Trichloro-1,2,2-trifluoroethane (Continued) C;Cl3F; 1-Bromo-2-chloroethane (Continued) C:H,BrCl
(1% CHCYCDAF)) + (1 x CHCYCH(F)2) (1 x CH)AC)(C1)) + (1 X C~(H)(C)(Br))
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Liquid phase Liquid phase
AdH°® = " '-805.80 —809.87 4.07 63HIR/HIL AHC = -129.55
C = 172.80 172.93 -0.13 81KOL/KOS: Cy = 130.12 129.76 0.36 39RAI
§° = 289.53 280.02 9.51 81KOL/KOS S° = 217.27
AS° = —369.94 AS° = —242.94
AG® = -699.57 AG® = -57.12
InK; = 282.20 InK; = 23.04
1-Chloro-1,1-difluoroethane C.H;CIF; 1,1,1-Trichloro-3,3,3-triflucropropane C;H,;CLF;
(1X C(H)(C)) + (1 X C~(C)(CI)(F)2) (1% C~(H)2(C) + (1 C~(C)(Cl)s) + (1 X C~(C)(F)s)
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH® = —504.96 AH® = -776.42
C = 83.05 C = 144.06
Liquid phase Liquid phase
AH® = —513.61 AH® = —-847.73
C = 131.40 120.12 11.28 42REI] Cy = 199.91 205.80 -5.89 71KOL/VOR
§° = 221.61 $° = 311.42 313.85 —2.43 71KOL/VOR
AS® = —299.89 AS° = —472.42
AG® = —424.20 AG® = —-706.88
InK; = 171.12 InK; = 285.15
1,2-Difluorotetrachloroethane C,CLIF; 1-Chloro-3,3,3-trifluoropropane * CH(CIF;
(2 C~C)(CAF)) (1 X C~(H)2(CH(ECD) + (1 x C-(H)A(C)2) + (1 X C~(C)(F)s)
Literature — Calculated = Residual Reference Literature — Calculated = Residual Reference
Gas phase Gas phase
AH® = —645.08 AH® = —763.89
C = 113.41
Liquid phase
Ad° = —687.74 Liquid phase
G = 178.57 178.58 -0.01 78KIS/SUG AH® = —821.70
S° = 283.42 283.42 0.00 78KIS/SUG Cp — 171.08 167.36 3.72 74KOL/VOR
AS® = —376.69 §° = 271.67 272.21 —0.54 74KOL/VOR
AG® = -575.43 AS°® = —421.66
InK; = 232.12 AG® = —695.98
InK; = 280.75
1-Bromo-2-chloroethane C,H,BrCl
(1 x C-(H)2(CHC1)) + (1 X C~{H)(C)(Br))
Literature — Calculated = Residual Reference

Gas phase
AH® = -91.23
G = 75.35
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TABLE 54. Mixed halogen compounds (18) — Continued

Chiorotrifiuoroethylene C,CIF;
(X Ca(F)2) + (1X CaCH(F)), o = 3 :
Literature — Calculated = Residual Reference
Gas phase
AH° = —565.00 —565.00 0.00 63KOL/ZEN
C = 83.93 83.93 0.00 53MAN/ACQ
§° = 322.11 322.11 0.00 53MAN/ACQ
AS° = —104.88
AG® = —533.73
InK; = 215.30
Chloropentafluorobenzene C4CIFs
(1 x Ca—~(C1)(Ca)2) + (5 X Cs—(F)(Cs)z) + (4 X ortho corr-(F)(F)) +
(2 x ortho corr-(F)(Cl))
Literature — Calculated = Residual Reference
" Gas phase
AH°® = —810.00 —812.73 273 60COX/GUN
G = 159.83
Liquid phase .
AH® =  —850.77 —851.20 0.43 69COX/GUN
C = 221.42 220.72 0.70 68AND/COU2
S = 300.70 326.42 -25.72 68AND/COU2
AS° = -326.21
AG® = —753.94
InK; = 304.13
Bromopentafluorebenzene CeBrFs

(1% Ca~(Br)(Cg)2) + (5 X Cs—(F)(Cp)2) + (4 X ortho corr-(F)(F)) +

(2 xortho corr-(F)(Br))

Literature — Calculated = Residual Reference
Gas phase
AH® = —-711.60 ~711.85 0.25 77KRE/PR1
C = 160.15
Liquid phase
AdH°® = —754.65 ~754.90 0.25 77KRE/PRI
= 226.36
§° = 345.80
AlS° = —-27145
AG® = -673.97
InKe = 271.87

Iodopentafiuorobenzene C4IFs
(1% Ca—(I)(Cg)2) + (5 X Cg~(F)(Cs)2) + (4 X ortho corr-(F)(F)) +
(2xortho corr-(F)(1))

Literature — Calculated = Residual Reference
Gas phase
AH® = —-557.30 —557.40 0.10 74KRE/PRI
C = 163.20
Liquid phase
AH° = —615.20 —615.20 0.00 74KRE/PRI
G = 230.62
S° = 332.03
AS° = —267.19
AG° = —535.54
InK; = 216.03
1,3,5-Trichloro-2,4,6-trifluorobenzene CCLiF;

(3% Cs~(F)(Ca)2) + (3 X Co—(Cl)(Cs)2) + (3 X meta corr-(F)(F)) +
(3% meta corr-(Cl)(Cl)) + (6 X ortho corr-(F)(Cl))

Literature — Calculated = Residual Reference
Gas phase
AH® = —528.87
Cy = 166.29
Liquid phase
AHC = —511.20
Cy = 217.08
S° = 328.98
AS° = —343.94
AG® = —408.65
InK; = 164.85
Solid phase
AH® = —523.50
Cy = 197.95 196.80 115 73AND/MAR2
S° = 245.35 249.48 -4.13 73AND/MAR2
AS° = —423.44
AG® = -397.25
InK; = 160.25
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TABLE 55. Summary of residuals for
C-H-N-0O-S-Halogen families

TABLE 55. Summary of residuals for
C-H-N-O-S-Halogen families — Continued

This table provides information on how well agreement was achieved Family & residual range Properties
between literature and estimated values for values of AdH°(in kJ/mol),
Cps, and S°(in J/mol'K). Residuals having < +4 indicate good agree- AP co 5
ment, those between > *+4 and < =8 indicate agreement in the range . P
from fair to just acceptable, and thc')se > 8 suggest problems such as CH Compounds (Continued)
poor experimental data, a poor choice of group value, an unaccounted
for molecular interaction, or combinations of these problems. The dis- Alkynes
tribution of residuals between gas to condensed phase is about half and <+4 2 14 13
half. Compounds which include a ring strain correction, rsc, (such as, N : 4to 3 0 0
“cyclohexane rsc”) in their molecular description and compounds which > 4 8 0 0 0
are identified by a single group, such as, methane, formaldehyde, ace- to t;] 25 14 13
tonitrile, methyl bromide, etc., are excluded from this tabulation
be.cz?use they have zero res.lduals. Also excluded are corppoum.is con- Aromat CH-01
taining a group value in their structural group representation which was <4 54 4 30
derived from a single source of thermodynamic data because such com- N
. . N U >x4to <=8 6 3 10
pounds will produce zero residuals. The summary of residuals is divided S8 5 2 6
among the various organic families, and then summed for CH, CHO, tot;l : 65 46 46
CHN, CHNO, CHS, and organic halogen compounds as well as for all
families of compounds. Aromat CH 02 ‘
<*x4 56 54 44
>+4to <=8 15 7 11
>+8 16 10 6
total 87 71 64
Family & residual range Properties Cyclic CH-01
<4 11 12 10
A Cs S >+4to <8 6 2 4
>+8 4 3 1
CH Compounds total 21 17 15
n-Alkanes Cyclic CH-02
<=4 41 35 35 < x4 33 32 23
>*4to <=8 1 0 0 >+4t0 <=8 14 3 4
> =8 0 5 5 >+x8 7 1 2
total 42 40 40 total 54 36 29
t-Alkanes Cyclic CH-03
<x4 35 46 34 <4 15 0 0
>x4to <=x8 5 2 9 >*4to <=x8 18 0 0
> =8 2 1 5 >+8 20 0 0
total 42 49 48 total 53 0 0
q-Alkanes Toral CH cpds AdI® [ors S°
<*4 27 22 13
>+4t0 <=8 3 4 9 <4 375 307 257
>+8 0 0 2 >+4t0o <=8 90 30 53
total 30 26 24 > 8 67 24 28
total 532 361 338
n-Alkenes
<4 45 34 35 CHO Compounds
>+x4t0 <=8 3 2 1
> %8 0 0 0 Alcohols
total 48 36 36 <*4 94 56 45
>+4to <x8 30 5 6
s-Alkenes > %8 19 13 5
<=4 36 17 20 total 143 74 55
>*4t0o <=8 16 7 5
>*x8 13 2 1 Ethers
total 65 26 26 <4 56 25 14
>+4to <8 10 8 11
Alkynes >+8 11 1 0
<=4 22 14 13 total 77 34 25 .
>4 to 3 0 0
>=x8 0 0 0

total 25 14 13
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TABLE 55. Summary of Residuals for TABLE 55. Summary of Residuals for
C-H-N-O-S-Halogen Families — Continued C-H-N-0O-S-Halogen Families — Continued
Family & residual range Properties Family & residual range Properties
AH® Cy §° AH° Cs e
CHO Compounds (Continued) CHN Compounds
Aldehydes Amines
<4 12 10 10 <*4 67 26 1
>x410 <x§ 5 0 2 >x410 <x8 6 3 5
>+8 0 7 5 >+8 6 3 3
total 17 17 17 total 79 32 19
Kertones Imines
<*4 43 14 9 <=4 2 0 0
> to <%8 4 3 3 >*4to <=x8 1 0 0
>+8 1 0 2 >%8 0 0 0
total 48 17 14 total 3 0 0
Acids Nitriles
<*4 68 16 11 <=*4 31 11 8
>*4to <8 25 9 0 <=*8 4 0 1
>+8 43 3 0 >x4to >*8 S 1 0
total 136 28 11 total 40 12 9
Anhydrides Hydrazines
<x4 11 2 1 <*4 12 4 4
>x4to <=8 3 0 0 >+4to <=8 0 0 0
>+8 4 0 0 >=x8 0 0 0
total 15 2 1 total 12 4 4
Esters Diazenes
<=4 53 21 1 <*4 14 0 0
>+4to <=8 21 6 0 >*+4to <8 5 0 0
> +8 26 3 3 >*8 1 0 0
total 100 30 4 total 20 0 0
Peroxides Azides
<=*4 7 0 0 <=*4 9 0 0
>x4to <=8 0 0 0 >+4to <=8 0 0 0
>x8 3 0 0 >+8 0 0 0
total 10 0 0 total 9 0 0
Hydroperoxides Cyclic CHN
<x4 4 0 0 <+4 32 9 7
>x4to <x8 3 0 0 >x410 <x8 3 1 0
>*+8 4 0 (] >+8 1 1 0
total 11 0 0 total 36 1 7
Peroxyacids Total CHN cpds AH® (043 s°
<=4 2 0 0
>x4to <=x8 1 0 0 <=4 167 50 30
>+8 5 0 0 >+4to <=8 19 4 6
total 8 0 0 >+8 13 5 3
total 199 59 39
Carbonates
<4 2 1 1 CHNO Compounds
>idiv <x8 3 0 (1}
>=8 0 0 0 Amides
total S 1 1 <x4 22 12 1
>x4to <x8 3 3 0
Total CHO cpds A ° Gy S° > =8 11 0 1
total 36 15 2
<z*4 349 145 92
>+4to <=8 105 31 21
>+8 116 27 15
total 570 203 128
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TABLE 55. Summary of Residuals for
C-H-N-0O-S-Halogen Families — Continued

TABLE 55. Summary of Residuals for
C-H-N-O-S-Halogen Families — Continued

Family & residual range Properties CHS Compounds (Continued)
AH° Cs s° Family & residual range Properties
CHNO Compounds (Continued) AdH° C? S°
Ureas Sulfides
<x4 23 2 2 <4 52 31 28
>*4to <x8 6 0 0 >*4to <=8 3 2 1
>x8 13 0 0 >+8 0 0 3
total 42 2 2 total 55 33 32
Amino Acids Disulfides
<4 28 16 5 <4 13 10 8
>*4to <=8 13 0 1 >+4to <=8 1 0 3
>+8 5 6 S >*8 0 1 0
total 46 22 11 total 14 11 1
Nitroso Sulfoxides
<*4 8 0 0 <4 5 2 2
>+4t0o <=*8 0 0 0 >+4t0 <=8 2 0 0
>+8 0 0 0 > 8 1 0 0
total 8 0 0 total 8 2 2
Nitro Sulfones
<=x4 65 15 6 <4 27 2 2
<=8 5 1 0 >+4to <=*8 15 0 0
>+8 23 2 0 >+8 10 0 0
total 93 18 6 total 52 2 2
Nitrites and nitrates Sulfites and sulfates
<*4 15 7 6 <*4 5 0 0
>*4t0o <=8 2 0 2 >+4to <8 3 0 0
>+8 0 1 0 >+8 1 0 0
total 17 8 8 total 9 0 0
Nitramines Cyclic CHS
<4 13 0 0 <4 6 3 3
>+4to <+8 0 0 ] >+4to <+8 2 2 1
>=+8 1 0 0 >+8 0 0 1
total 14 0 0 total 8 5 5
Cyclic CHNO (Imides)
<*4 0 0 0 Total CHS AH® C S°
>*4to <=8 0 0 0
> %8 0 0 0 <4 158 77 73
Total 0 0 0 >x4to <=8 28 6 6
>+8 12 1 5
Total CHNO cpds AH® C; S° total 198 84 84
<x4 174 52 20 Halogens
>+4t0 <=8 29 4 3
>+x8 53 9 6 Fluorides
total 256 65 29 <x4 30 19 14
>=%4to <=8 15 5 2
CHS Compounds >+8 17 0 6
total 62 24 22
Thiols
<*4 50 29 30 Chlorides
>x4to <=8 2 2 0 <4 90 49 34
>+8 0 0 2 >x4to <=8 23 7 4
total 52 31 32 > %8 72 5 3
total 185 61 41




ESTIMATION OF THERMODYNAMIC PROPERTIES OF ORGANIC COMPOUNDS 1105
TABLE 55. Summary of Residuals for TABLE 55. Summary of Residuals for
C-H-N-0O-S~Halogen Families — Continued C-H-N-O-S-Halogen Families — Continued
Halogens (Continued) All compounds AH° (%) G (%) §° (%)
Bromides <4 1423 (67) 738  (80) 540 (76)
<*4 44 22 9
>xdto <=8 9 2 6 >1d4to <18 335 (16) 91 (10) 105 (14)
>z*8 6 9 1
total 59 33 16 >+8 366 (17) 84 (10) 70 (10)
Todides Grand total 2124 (100) 913" (100) 715 (100)
<x4 26 10 7
>+4to <=8 13 1 1
>x8 8 2 1
total 47 13 9
Mixed halogens
<4 10 7 4
>*4t0 <zx8 4 1 3
>zx8 2 2 2
total 16 10 9
Total halogens AdH” s §°
<*4 200 107 68
>x4to <8 64 16 16
> 18 105 18 13
total 369 141 97
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TABLE 56. Name and Formula Index

Name Formula CAS Registry No. Famify Page
A
Acetaldehyde CH.0 75-07-0 Aldehyde 935
Acetamide CH;NO 60-35-5 Amides 1006
Acetanilide CsHyNO 103-84-4 Amides 1010
Acetic acid CH,0, 64-19-7 Acids 945
Acetic anhydride C4H0; 108-24-7 Anhydrides 964
Acetone G:HsO 67-64-1 Ketones 938
Acetonitrile’ C:H:N 75-05-8 Nitriles 992
Acetophenone GH:O 98-86-2 Ketones 944
Acetyl bromide C,H3Bro 506-96-7 Bromide 1092
N-Acetyl-N-butylacetamide CsHisNO2 1563-86-6 Amides 1010
Acetyl chloride C:HiClO 75-36-5 Chloride 1084
Acetylene CH, " 74-86-2 Alkynes 858
Acetyl fluoride C:H;FO 557-99-3 Fluoride 1063
Acetyl iodide CH;I0 507-02-8 lodide 1098
Acetylurea GC;HeN, 0, 591-07-1 Ureas 1014
Acrylic acid GH,0; 79-10-7 Acids 950
Acrylonitrile GH:N 107-13-1 Nitriles 994
Adamantane CioHys 281-23-2 Cyclic02 901
Adamantane-1-carboxylic acid C1iH;602 828-51-3 Acids 950
Adamantane-2-carboxylic acid CH,60; 15897-81-1 Acids 951
1-Adamantanol CioH;60O 768-95-6 Alcohols 920
2-Adamantanol CioH O 700-57-2 Alcohols 920
1-Adamantyl carboxamide CuH;NO 5511-18-2 Amides 1010
Adipic acid CsH;00, 124-04-9 Acids 952
Adiponitrile CeH;sN> 111-69-3 Nitriles 996
DL-Alanine C:H.NO» 302-72-7 Amino acids 1014
DL-Alanyl-DL-alanine CeH12N20; 2867-20-1 Amino acids 1020
DL-Alanylglycine CsH10N20s 1188-01-8 Amino acids 1020
Alanylphenylalanine C12H,6N204 3061-90-3 Amino acids 1021
Allene CsH. 463-49-0 n-Alkenes 851
Allenyl] pheny! sulfone GH;0,8 2525-42-0 Sulfones 1053
Allyl alcohol G:H:O 107-18-6 Alcohols 909, 910
Allyl tert -butyl sulfide CH,S 37850-75-2 Sulfides 1047
Allylcyclohexane GCyHis 2114-42-3 Cyclic02 899
Allylcyclopentane CsHyy 3524-75-2 Cyclic02 896
Allyl ethyl sulfone CsH,00.S 34008-91-8 Sulfones 1051
Allyl ethyl sulfoxide CsH,008 34757-40-9 Sulfoxides 1049
Allyl methyl sulfane CsH:0.8 16215-14-8 Sulfones 1051
2-Aminobenzoic acid CH;NO; 118-92-3 Amino acids 1018,1019
3-Aminobenzoic acid C;H;NO;, 99-05-8 Amino acids 1019
4-Aminobenzoic acid C;H;NO, 150-13-0 Amino acids 1019
4-Aminohiphenyl Ci,Hy N 92-67-1 Amines 991
1-Aminobutane C:H;)N 109-73-9 Amines 983
2-Aminobutane CH; N 13952-84-6 Amines 984
4-Aminobutanoic acid C;HgNO, 56-12-2 Amino acids 1015
Aminoethane C:H;N 75-04-7 Amines 982
Aminoethanoic acid CHsNO, 56-40-6 Amino acids 1014
7-Amincheptanoic acid C;H,;sNO, 929-17-9 Amino acids 1015
1-Aminohexane CsHisN 111-26-2 Amines 983
2-Aminchexanoic acid CH;-ND, 616068 Amino acide 1016
4-Aminohexanoic acid C¢Hi3NO; 5415-99-6 Amino acids 1016
S-Aminchexanoic acid Ce¢H13sNO, 628-47-7 Amino acids 1016,1017
Aminomethane CHsN 74-89-5 Amines 982
2-Amino-2-methylpropane C.H,,N 75-64-9 Amines 084,085
9-Aminononanoic acid CyHyNO; 1120-12-3 Amino acids 1015
1-Aminopentane CsH;sN 110-58-7 Amines 983
5-Aminopentanoic acid CsH (NO, 660-88-8 Amino acids 1015
1-Aminopropane GHyN 107-10-8 Amines 982,983
2-Aminopropane . GHoN 75-31-0 Amines 984
DL-2-aminopropanoic Acid C;H,NO, 302-72-7 Amino acids 1014
Aniline CeH;N 62-53-3 Amines 989
Anisolc GO 100-66-3 LCthers 934
Anthracene CiuaHjo 120-12-7 Aromat02 884,885
Arachidic acid CaoHyO2 506-30~9 Acids 949, 950
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TABLE 56. Name and Formula Index — Continued

Name Formula CAS Registry No. Family Page
L-Asparagine CHN,04 70-47-3 Amino acids 1018
L-Aspartic acid CsHING, 56-84-8 Aming acids 1017
1-Azabicyclo[3.3.0]Joctane GH3N 643-20-9 CyclCHN 1006
Azelaic acid CoHigO4 123-99-9 Acids 953
Azidobenzene.. CHsNs 622-37-7 Azides 1000
Azidocyctohexane CeHyyNs 19573-22-9 Azides 1000
Azidocyclopentane CsHoN; 33670~-50-7 Azides 1000
2-Azidoethanol CGHsN.O 1517-05-1 Azides 1000
Aziridine ' CHsN 151-56-4 CyclCHN 1001
cis-Azobenzene Ci2HjoN; 17082-12-1 Diazene 1000
trans-Azobenzene CioHioNy 1080-16-6 Diazene 999,1000
Azobutane CeH N2 2159-75-3 Diazene 999
Azo-tert -butane CgH N, 927-83-3 Diazene 999
Azoethane CaHiolNo 821-14-7 Diazene 998
Azoisoprapane CeHuN> 3880-49-7 Diazene 999
Azomethane CHgN; 503-28-6 Diazene 998
Azopropane CeHisN2 821-67-0 Diazene 998

B
Benzaldehyde GHQO 100-52-7 Aldehyde 938
Benzamide CH.NO 55-21-0 Amides 1010
1,2-Benzanthracene CisHrz 56-55-3 Aromat02 886
Benzenamine CH/N 62~53-3 Amines 989
Benzene CeHe 71-43-2 Aromat(01 863
1,2-Benzenediamine CsHgN; 95~54-5 Amines 991
1,3-Benzencdiamine CoHN; 108-45-2 Amincs 991
1,4-Benzenediamine CsHsN, 106-50-3 Amines 91
1,2-Benzene dicarboxylic acid CgHgO, 88-99-3 Acids 961
1,3-Benzene dicarboxylic acid CsHeO4 121-91-5 Acids 962
14-Benzene dicarboxvlic acid CsHsO4 106-21-0 Acids 962
1,2-Benzenediol CsHeO: ’ 120-80-9 Alechols 924
1,3-Benzenediol CsHs02 108-46-3 Alcahols 924
1,4-Benzenediol CeHeO2 123-31-9 Alcohols 924
Benzenemethanol CH0 100-51-6 Alcohiols 914
Benzenethiol CHeS 108-98-5 Thiols 1041
1,2,3-Benzene tricarboxylic acid CoHOs 528-44-9 Acids 962
1,3,5-Benzene tricarboxylic acid CoHO6 554-95-0 Acids 962
Benzil C14H1yO2 134-81-6 Ketones 945

1,4-Benzodinitrile CiHuN, 632-26~7 Nitriles 997
Benzoic acid C/H:O; 65~85-0 Acids 956, 957
Benzoic anhydride Cy4H 04 93-97-0 Anhydrides 965
Benzonitrile CHN 100-47-0 Nitriles 996
Benzophenone CisHyO 119-61-9 Ketones 944
Benzoyl chioride GHsCIO 98-88-4 Chloride 1084
N -Benzoylglycine CoHyNO; 495-69-2 Amino acids 1019
Benzyl alcohol CHsO 100-51-6 Alcohols 914
Benzylamine CHN 100-46-9 Amines 990
Bengylazide CHHN, 622-79-7 Azides 1000,1u01
Benzyl bromide CH-Br 100-39-0 Bromide 1091
Benzyl chloride CH. 100-44-7 Chioride 1073
Benzylideneaniline CisHyN 538~51-2 Imines 992
Benzyl iodide CHi 620-05-3 lodide 1095
Benzyl mercaptan CHgS 100-53-8 Thiols 1041
Benzyl methyl sulfone CsH10028 3112-90~1 Sulfones 1052
Biacetyl CiHs0, 431-03-8 Ketones 942
9,9’-Bianthracene CasHys 1055-23-8 Cyclic03 908
Bibenzyl CuHys 103-29-7 Aromat02 876
Bicyclof1.1.0}butane CiHs 157-33-5 Cyclic03 902
Bicyclobutane methyl carboxylate CoHyO, 4935-01~7 Esters 977
Bicyclo[2.2.1]hepta-2,5-diene C/Hg 12146-0 Cyclic03 902
Bicyclo[2.2.1}heptane CH;2 279-23-2 Cyclic03 903
Bicyclof4.1.0}heptane CHy, 286-08-8 Cyclic03 903
Bicyclo[2.2.1]hept-2-ene CHyo 498-66-8 Cyclic03 903
Bicycloheptyl CiaHag 23183-11-1 Cyclic03 907
Bicyclo[3.1.0]hexane C.H,, 285-58-5 Cyelic03 902
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TABLE 56. Name and Formula Index — Continued

Name Formula CAS Registry No. Family . Page
Bicyclohexyl CioHx 92-51-3 Cyclic03 907
Bicyclo[3.3.1]nonane CyHis 280-65-9 Cyclic03 906
cis-Bicyclo[6.1.0]nonane CoHy6 13757-43-2 Cyclic03 906
trans -(+ )-Bicyclo[6.1.0]nonane CoHj6 39124-79-3 Cyclic03 906
Bicyclo[2.2.2]octane CsHia 280-33-1 ‘ Cyclic02 900
cis-Bicyclo{3.3.0]octane CgH,ys, 1755-05-1 Cyclic03 904
trans -Bicyclo[3.3.0]octane CsHyy 5597-89-7 Cyclic03 905
Bicyclo[4.2.0]octane CsHis 278-30-8 Cyclic03 904
Bicyclo[5.1.0]octane CsHia 28643-1 Cyclic03 904
Bicyclo[2.2.2]oct-2-ene CsH;2 931-64-6 Cyclic03 904
Bicyclopentyl CioHis 1636-39-1 Cyclic02 895
Bicyclopropyl CeHio 5685-46-1 Cyclic03 902
Bicyclo[3.3.3]Jundecane CunHzo 29415-95-0 Cyclic02 901
9,9'-Biphenanthrene CosHis 20532-03-0 Cyclic03 908
Biphenyl Ci2Hyo 92-52-4 Aromat02 871,878
2,2'-Bis(hydroxymethyl)-1,3-propanediol CsH;204 115-77-5 Alcohol 919
2,2-Bis(4-hydroxyphenyl)-propane CisH1602 80-05-7 Alcohols 925
Bis-(3,3,3-trifluoropropyl)ether C«HiF:O 674-65-7 Fluoride 1065
N,N -Bisuccinimide CsHsN,O,4 500005-58-3 CyclCHNO 1035
Bromobenzene CsHsBr 108-86-1 Bromide 1091
4-Bromobenzoic acid C;HsBrO, 586-76-5 Bromide 1091,1092
1-Bromobutane C:HoBr 109-65-9 Bromide 1086
2-Bromobutane C4HoBr 78-76-2 Bromide 1088
1-Bromo-2-chloroethane C;H,BrCl 107-04-0 Mixed 1100
1-Bromododecane Ci2HzsBr 143-15-7 Bromide 1087
Bromoethane C;HsBr 74-96-4 Bromide 1086
Bromoethylene C,H;Br 593-60-2 Bromide 1090
1-Bromoheptane C;H;sBr 629-04-9 Bromide 1087
1-Bromohexadecane Ci¢HssBr 112-82-3 Bromide 1087
1-Bromohexane CgH,3Br 111-25-1 Bromide - 1086
Bromomethane CH;Br 74-83-9 Bromide 1086
1-Bromo-3-methylbutane CsHuBr 107-82-4 Bromide 1087
1-Bromo-2-methylpropane C;HyBr 78-77-3 Bromide 1087
2-Bromo-2-methylpropane C4HyBr 507-19-7 Bromide 1088
1-Bromooctane CsH7Br 111-83-1 Bromide 1087
Bromopentafluorobenzene ) C¢BrFs 344-04-7 Mixed 1101
1-Bromopentane CsH; Br 110-53-2 Bromide 1086
1-Bromopropane C;H7Br 106-94-5 Bromide 1086
2-Bromopropane GsH;Br 75-26-3 Bromide 1088
1-Bromo-1-propene (E) GC;HsBr 590-15-8 Bromide 1090
1-Bromo-1-propene (Z) CsHsBr 590-13-6 Bromide 1090
3-Bromo-1-propene C,H;Br 106-95-6 Bromide 1090
1-Bromopropyne GC;H;Br 2003-82-9 Bromide 1090
1,2-Butadiene C4Hs¢ 590-19-2 n-Alkenes 850
1,3-Butadiene CsHs 106-99-0 n-Alkenes 850
Butadiync C.H; 460-12-8 Alkynes 861
Butanal C:HO 123-72-8 Aldehyde 936
Butanamide C,;HyNO 541-35-5 Amides 1007
Butane C4Hyo 106-97-8 n-Alkanes 830
Butancdiamidc CsHyN.O, 110-14-5 Amides 1010
1,2-Butanediamine ) CHoN, 4426-48-6 Amines 984
1,4-Butanedinitrile CsH4N, 110-61-2 Nitriles 996
Butanedioic acid C3HeO4 110-15-6 Acids 951
1,2-Butanediol C4H,00; 584-03-2 Alcohols 918
1,3-Butanediol CsH100, 107-88-0 Alcohols 918
1,4-Butanediol CsH1002 110-63-4 Alcohols 918
2,3-Butanediol C4H,00: 513-85-9 Alcohols 918
2,3-Butanedione C4HsO, 431-03-8 Ketones 942
1,4-Butanedithiol CsH10S2 1191-08-8 Thiols 1038
Butanenitrile CH;N 109-74-0 Nitriles 992,993
1,2,3,4-Butanetetrol C4H,004 149-32-6 Alcohols 919
1-Butanethiol C3H;08 109-79-5 Thiols 1036
2-Butanethiol CsHyS 513-53-1 Thiols 1038
Butanoic acid C4H;02 107-92-6 Acids 946
Butanol C.H;00 71-36-3 Alcohols 910

2-Butanol C4Hy,0O 78-92-2 Alcohols 915
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4-Butanolactone CH0, 96-48-0 Esters 975
Butanone C,H;0 78-93-3 Ketones 938
Butanoyl chloride C,H,CIO 141-75-3 Chiloride 1084
trans-2-Butenal CHO 4170-30-3 Aldehyde 936
1-Butene CiHy 106-98-9 n-Alkenes 846
cis-2-Butene CHy 590-18-1 n-Alkenes 847
trans -2-Butene C,Hy 624~64-6 n-Alkenes 848
(E)-2-Butenedioic acid CsH 04 110-17-8 Acids 951
(Z)-2-Butenedioic acid CHO4 110-16-6 Acids 951
cis -2-Butenenitrile CHN 1190-76-~7 Nitriles 994
trans-2-Butenenitrile CHsN 627-26-9 Nitriles 994
1-Buten-3-yne CiH, 689-97-4 Alkynes 861
Butoxybutane CGH;,0 142-96-1 Ethers 927
2-Butoxy-2-butane CyHyis0 6863-58-7 Ethers 928
Butoxyethene CaHi20 111-34-2 Ethers 929
N-Butylacetamide CeHisNO 1119-49-9 Amides 1009
N-tert-Butylacetamide CsHiNO 762-84-5 Amides 1009
Butyl acetate CeH1,0, 123-86-4 Esters 969
tert-Butyl acetate CeHy,0: 540-88-5 Esters 970
n-Buty} alcohol CHi0 71-36-3 Alcohols 910
sec-Butyl alcohol CH,, 0 78-92-2 Alcohols 915
tert-Butyl alcohol CiH 1O 75-65-0 Alcohols 916
n-Butyl amine CsHyN 109-73-9 Amines 983
sec-Butyl amine CHy N 13952-84-6 Amines 984
tert-Butyl amine CHyN 75-64-9 Amines 984,985
Butylbenzene CroHys 104-51-8 Aromat01 866
sec -Butyibenzene CioHyy 135-98-8 Aromat0z 872
tert-Butylbenzene CroHys 98-06-6 Aromat02 873
Butyl (E)-2-butenoate CsH140; 7299-91-4 Esters 973
Buty! trans-2-butenoate CyH140, 7299-91-4 Esters 973
Butyl chloroacetate CeH;CiO; 590-02-3 Chloride 1081
Butyl 2-chlorobutanoate CsH,5ClO; 62108~74-1 Chlaride 1083
Butyl 2-chloropropanoate C;H,;ClO; 54819-86-2 Chloride 1082
Butyl 3-chloropropanoate CH1ClO, 273877191 Chloride 1082
Butylcyclobexane CipHzo 1678-93-9 CyclicG2 898
Butylcyclopentane CyHye 2040~95-1 Cyclic02 893
N-Butyldiacetamide CsH;sNO, 1563-86-6 Amides 1009
N-Butyldiacetylamine CsHisNO; 1563-86-6 Amides 1009
Butyl dichloroacetate CsHyCl202 29003-73-4 Chloride 1083
N -Butylethanamidc Col1)3NO 1119-49-9 Amides 1009
Butyl ethanoate CsH;20, 123-86-4 Esters 969
Butyl ethyl sulfide CsHisS 638-46-0 Sulfides 1042,1043
tert-Butyl ethyl sulfide CeHyaS 14290-92-7 Sulfides 1047
tert-Butyl ethyl suifone CsH140.8 34008-94~1 Sulfones 1051
tert-Butyl ethyl sulfoxide GCsH,.08 25432-20-6 Sulfoxides 1050
Butyl heptyl sulfide CuHaS 40813-84-1 Sulfides 1045
tert-Butyl hydroperoxide CsHi00, 75-91-2 Hydroperoxides 979
n-Butylisobutylamine CeHisN 20810-06-4 Amines 986
N-Butylisobutyleneimine CsHi N 6898-75-5 Imines 992
Butyl methyl sulfide GsH2S 628-29-5 Sulfides 1042
tert Butyl methyi sulfide CsHoS 6163-64-0 Sulfides 1046
Buty] methyl sulfone CsH;20,8 7560-59-0 Suifones 1051
tert-Butyl methyl sulfone CsH,.0.8 14094-12-3 Sulfoncs 1051
1-Butylnaphthalene CHye 1634-09-9 Aromat(2 881
2-Butylnaphthalene CisHie 1134-62-9 Aromat02 881
Butyl nonyl sulfide CisHaxS 66577-32-0 Sulfides 1046
Buty} pentadecy! sulfide CiyHaS 66359~42-0 Sulfides 1046
N-Butylpentanamide CoHisNO 2763-67-9 Amides 1002
Buty! pentanoate GH50: 591-68-4 Esters 970
tert-Butyl perdecanoate Ci4H2503 16474-36-5 Peroxyacids 981
tert-Butyl perdodecanoate CieHi:05 2123-88-8 Peroxyacids 981
tert-Butyl pertetradecanoate CyyHasOs 59710-71-3 Peroxyacids 981
Butyl propyl sulfide CH 68 1613-46-3 Sulfides 1043
tert-Butyl~(1,1,3,3-tetramethylbutyl)diazene Ci2HaeN; 57905-89-2 Diazene 999
N-n-Butylurea CsHN,O 592-31-4 Ureas 1012
N-sec -Butylurea C;H,;N, O 689-11-2 Ureas 1012
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N-tert-Butylurea

GCsH N0

1118-12-3

Ureas

1012

Butyl valerate GoH,150; 591-68-4 Esters 970
n-Butyl vinyl ether CeH,,0 111-34-2 Ethers 929
1-Butyne CiH, 107-00-6 Alkynes 858
2-Butyne C;Hs 503-17-3 Alkynes 860
2-Butyne-1,4-dinitrile CsN, 1071-98-3 Nitriles 996
Butyraldehyde CH:0 123-72-8 Aldehyde 936
Butyramide CsHyNO 541-35-5 Amides 1007
Butyric acid C4HzO: 107-92-6 Acids 946
T-Butyrolactone C4HO2 90-48-0 Esters 975
Butyronitrile C:H/N 109-74-0 Nitriles 992,993
C
Capric acid CioH20; 334-48-5 Acids 947
Caprinitrile CioHsN 1975-78-6 Nitriles 993
Caproic acid GCeH20, 142-62-1 Acids 946
Caprolactone CsH,00; 502-44-3 Esters 975
Caprylic acid CyH;60, 124-07-2 Acids 947
Capryonitrile CsHiysN 124-12-9 Nitriles 993
Catechol C:H0, 120-80-9 Alcohols 924
Cetyl alcohol CieH350 36653-82—4 Alcohols 913
Chloroacetic acid C;H;ClO, 79-11-8 Chloride 1079
Chloroacetyl chloride CH,CLL,O 79-04-9 Chloride 1084
2-Chlorobenzaldehyde C7H;CIO 89-98-5 Chloride 1080
3-Chlorobenzaldehyde C7HsClO 587-04-2 Chloride 1080
4-Chlorobenzaldehyde C;HsClO 104-88-1 Chloride 1081
Chlorobenzene CgHsCl 108-90-7 Chloride 1072
2-Chloro-1,4-benzenediol C¢HsClO, 615-67-8 Chloride 1078
2-Chlorobenzoic acid C;H;ClO, 118-91-2 Chloride 1080
3-Chlorobenzoic acid C;HsClO; 535-80-8 Chloride 1080
4-Chlorobenzoic acid C7HsClO; 74-11-3 Chiloride 1080
2-Chlorobenzoyl chloride CH.ClL,0 609-65-4 Chioride 1085
3-Chlorobenzoyl chioride C,H.CLL.O 618-46-2 Chloride 1085
4-Chlorobenzoyl chloride GH.Cl,O 122-01-0 Chioride 1085
1-Chlorobutane CsHyCl 109-69-3 Chloride 1066
2-Chlorobutane CHCl 78-86—4 Chloride 1067
2-Chiorobutanoic acid C:H:ClO; 4170-24-5 Chloride 1079
3-Chlorobutanoic acid C,H.ClO, 1951-12-8 Chloride 1079
4-Chlorobutanoic acid C:H:CIO, 627-00-9 Chloride 1079
Chlorocyclohexane CeHiCl 542-18-7 Chloride 1076
1-Chloro-1,1-diflucroethane C;H;CIF; 75-68-3 Mixed 1100
1-Chlorododecane CiHasCl 112-52-7 Chloride 1067
Chloroethane GHsCl 75-00-3 Chloride 1066
1-Chloro-2-ethoxyethane CsH,CIO 628-34-2 Chloride 1081
(1-Chloroethyl)benzene CyHyClI 672-65-1 Chloride 1073
1-Chloro-2-ethylbenzene CyHyCt 89-96-3 Chloride 1073
1-Chloro-4-ethylbenzene CyH,Cl 622-98-0 Chloride 1073
Chioroethylene C:H;Cl 75-01-4 Chloride 1071
2-Chloroethyl vinyl ether C.H,CIO 110-75-8 Chloride 1081
1-Chloro-1-fluoroethane CH,CIF 1615-75-4 Mixed 1099
2-Chlorohexane CsH,3Cl 638-28-8 Chloride 1068
Chloromethane CH;C1 74-87-3 Chloride 1066
1-Chloro-4-methylbenzene C;H,Cl 106-434 Chloride 1072,1073
1-Chloro-3-methylbutane CsHuCl 107-84-6 Chloride 1067
2-Chloro-2-methylbutane CsHuCl 594-36-5 Chloride 1068
2-Chloro-3-methylbutane CsHy,Cl 631-65-2 Chloride 1068
1-Chloro-2-methylpropane C:HyCl 513-36-0 Chloride 1067
2-Chloro-2-methylpropane CHCl 507-20-0 Chloride 1068
1-Chloronaphthalene CyoH,Cl 90-13-1 Chloride 1073
2-Chioronaphthalene CoH,Cl 91-58-7 Chloride 1074
1-Chlorooctadecane CigH3,Cl 3386-33-2 Chloride 1067
1-Chlorooctane CyH;-Cl 111-85-3 Chloride 1066
Chloropentafluorobenzene CsCIFs 344-07-0 Mixed 1101
1-Chloro-1,1,3,3,3-pentafluoropropane C3H,CIFs 460-92-4 Mixed 1099
1-Chloropentane CsHj;Cl 543-59-9 Chloride 1066
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3-Chlorophenol CeHsCIO 108-43-0 Chloride 1076
4-Chlorophenol CsHsCIO 106-48-9 Chloride 1076
1-Chloropropane G3H-.Cl 540-54-5 Chloride 1066
2-Chloropropane G:H,Cl 75-29-6 Chloride 1067
3-Chioro-1,2-propanediol CsH,ClO, 96-24-2 Chloride 1076
2-Chloro-1,3-propanediol GH,CIO, 497-04-1 Chloride 1076
2-Chloropropanoic acid - GH;CIO, 598-78-7 Chloride 1079
3-Chloropropanoic acid GHsClO, 107-94-8 Chloride 1079
2-Chloro-1-propene G3HsCl 557-98-2 Chloride 1071
3-Chloro-1-propene GHsCl 107-05-1 Chloride 1071
1-Chioropropyne C3HaCl 7747-844 Chloride 1072
p-Chlorotoluene C,H,Cl 106-43-4 Chloride 1072,1073
Chlorotrifluoroethylene C,CIF; 79-38-9 Mixed 1101
1-Chloro-3,3,3-trifluoropropane G;H4CIF; 460-35-5 Mixed 1100
Chrysene CisHiz 218-01-9 Aromat(2 885
Coronene (09 P 191-07-1 Aromat(2 886
m-Cresol CHzO 108-39-4 Alcohols 921
o-Cresol C/HO 95-48-7 Alcohols 921
p-Cresol C;HsO 106-44-5 Alcohols 921
Crotonaldehyde C:HsO 4170-30-3 Aldehyde 936
Cubane CyHg 277-10-1 Cyclic03 904
Cubane 1,4-dimethyldicarboxylate C2H,,0, 29412-62-2 Esters 977
Cumene CGHiz 92-82-8 Aromat02 872
Cumyl hydraperoxide CoH1202 R0-15-9 Hydroperoxides 980
Cyclobutane CyHg 287-23-0 Cyclic01 887
Cyclobutane-1,3-dione C:H40: 15506-53-3 Ketones 945
Cyclobutane Methyl Carboxylate CsH100: 765-85-5 Esters 977
Cyclobutanenitrile CsH,N 4426113 Nitriles 005
Cyclobutene C:Hs 822-35-5 Cyclic01 - 889
Cyclobutylamine CHgN 2516-34-9 Amines 988
Cyclodecane CyoHzo 293-96-9 Cyclic01 888
Cyclodecanone CioH1s0 1502-06-3 Ketones 943
Cyclododecane CioHae 294-62-2 Cyclic01 888
Cyclododecanone C2H0 830-13-7 Ketones 943
Cycloheptadecane Ci7Has 295-97-6 Cyclic01 888
Cycloheptadecanone Ci7H30 3661-77-6 Ketones 943
1,3-Cycloheptadiene CHyp 4054-38-0 Cyclic01 890
Cycloheptane CHig 291-64-5 Cyclic01 887
Cycloheptanol GH,,0 502-41-0 Alcohols 920
Cycloheptanone CH:»,0 502-42-1 Ketones 042
1,3,5-Cycloheptatriene C;Hg 544-25-2 Cyclic01 890
Cycloheptene CH,, 628-92-2 Cyclic01 889
Cycloheptyl alcohol C;H1,0 502-41-0 Alcohols 920
Cyclohexadecane CisHs» 295-65-8 Cyclic01 888
1,3-Cyclohexadiene CsHy 592-57-4 Cyclic01 889,890
1,4-Cyclohexadiene CsHs 628—41-1 Cyclic01 890
Cyclohexane GeHiz 110-82-7 Cyclic01 887
Cyciohexanenitrile GHuN 766-05-2 Nitriles 995
Cyclohexanethiol CsHy2S 1569-69-3 Thiols 1040
Cyclohexanol GH1.0 108-93-0 Alcohols 920
Cyclohexanone CsH,,0 108-94-1 Ketones 942
Cyclohexene GsHio 110-83-8 Cyclic01 889
Cyclohexyi alcohol CsHy20 108-93-0 Alcohols 920
Cyclohexylamine CeHisN 108-91-8 Amines 989
3-Cyclohexyleicosane CasHsz 4443-57-6 Cyclic02 899
9-Cyclohexyleicosane GoHs» 4443-61-2 Cyclic? 200
11-Cyclohexylheneicosane Cz7Hsq 6703-99-7 Cyclic02 899
13-Cyclohexylpentacosane GCaHgz 6697-15-0 Cyclic02 900
Cyclononane CyHyy 293-55-0 Cyclic01 888
Cyclononanone GH..0 3350-30-9 Ketones 043
1,5-Cyclooctadiene CyHiz 111-78-4 Cyclic01 890
Cyclooctane CsHys 292-64-8 Cyclic01 887
Cyclooctanone CsH,4,0 502-49-8 Ketones 943
Cyclooctatetraene CsHg 629-20-9 Cyclic01 890
Cyclooctene CsHys 931-884 Cyclic01 889
Cyclopentadecane CisHso 295-48-7 Cyclic01 888
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Cyclopentadecanone CisHz0 502-72-7 Ketones 943
1,3-Cyclopentadiene CsHs 542-92-7 Cyclic01 889
Cyclopentane GCsHjo 287-92-3 Cyclic01 887
Cyclopentanenitrile CsHyN 4254-02-8 Nitriles 995
Cyclopentanethiol GCsHjoS 1679-07-8 Thiols 1039
Cyclopentanol CsH,00 96-41-3 Alcohols 920
Cyclopentanone GCsH;O 120-92-3 Ketones 942
Cyclopentene CsHg 142-29-0 Cyclic01 889
Cyclopentyl alcohol GCsH,60 9641-3 Alcohols 920
Cyclopentylamine CsHy N 1003-03-8 Amines 989
Cyclopentylcycloheptane Ci2Hz 42347-48-8 Cyclic03 907
Cyclopentylcyclohexane CiHap 1606-08-2 Cyclic03 906,907
11-Cyclopentylheneicosane CyHs 6703-81-7 Cyclic02 895
Cyclopentyl methyl sulfide CsH12S 7133-36-0 CyclCHS 1057
3-Cyclopentyl-1-propene CsHia 3524-75-2 Cyclic02 896
Cyclopropane C;Hq 75-19-4 Cyclic01 887
Cyclopropanenitrile CsHsN 5500-21-0 Nitriles 995
Cyclopropene GCsH,4 2781-85-3 Cyclic01 889
Cyclopropylamine GH;N 765-30-0 Amines 988
Cyclotetradecane CiaHas 295-17-0 Cyclic01 888
1,3,5,7-Cyclotetramethylenetetranitramine C4HgNyOy 2691-41-0 Nitramines 1034
Cyclotridecane CysHae 295-02-3 Cyclic01 888
1,3,5-Cyclotrimethylenetrinitramine CsHgNsOs 121-82-4 Nitramines 1034
1,3,5-Cyclotrimethylenetrinitrosamine C3HgNO3 13980-04-6 Nitroso 1022
Cycloundecane CiHz; 294-41-7 Cyclic01 888
Cycloundecanone CuH»0 878-13-7 Ketones 943
D
Decafluorobiphenyl Ci2Fo 434-90-2 Fluoride 1060
Decaldehyde CioH20 112-31-2 Aldehyde 937
cis-Decalin CioHys 493-01-6 Cyclic02 900
trans-Decalin CioHys 493-02-7 Cyclic02 900
Decanal CioH20 112-31-2 Aldehyde 937
Deccanc Ciolly 124-18-5 n-Alkancs 831
Decanedioic acid CyoH1504 111-20-6 Acids 953
1,10-Decanediol C1oH20; 112-47-0 Alcohols 919,920
Decanenitrile CioHoN 1975-78-6 Nitriles 993
1-Decancthiol CioH2S 143-10-2 Thiols 1037
Decanoic acid Cszqu 334-48-5 Acids 947
Decanol Ci1oH220 112-30-1 Alcohols 911
1-Decene CioHzo 872-05-9 n-Alkenes 847
¢iy-3-Decen-1-ynue CiroHi6 61827-88-1 Alkynes 861
trans-3-Decen-1-yne CioHie 2807-10-5 Alkynes 861
n-Decyl alcohol CyoH2,0 112-30-1 Alcohols 911
Decylbenzene Ci¢Has 104-72-3 Aromat01 867
Decyleyclopentance CisHzo 1795-21-7 Cyclic0z 894
1-Decyne CioHis 764-93-2 Alkynes 859,860
Diacetyl C4HsO- 431-03-8 Ketones 942
Diacetyl peroxide CsHqOq 110-22-5 Peroxide 978
Dibenzoylmethane CisH120; 120-46-7 Ketones 945
Dibenzoyl peroxide C1aH 1004 94-36-0 Peroxide 978
Dibenzyl sulfone Ci4H140,8 620-32-6 Sulfones 1054
1,2-Dibromobutane C4HyBr2 533-98-2 Bromide 1088
1,3-Dibromobutane C4HgBr2 107-80-2 Bromide 1089
1,4-Dibromobutane C4H3Br; 110-52-1 Bromide 1089
2,3-Dibromobutane C,;H;Br, 5408-86-6 Bromide 1089
1,2-Dibromocycloheptane C/Hy;Br; 29974-68-3 Bromide 1091
1,2-Dibromocyclohexane CsHjoBr2 5401-62-7 Bromide 1091
1,2-Dibromocyclooctane CsHy4Br, 29974-69-4 Bromide 1091
1,2-Dibromocyclopentane CsHgBr2 10230-26-9 Bromide 1091
1,2-Dibromo-1,2-dichloroethane C;H;Br,Cl, 683-68-1 Mixed 1099
1,2-Dibromoethane C,H,Br; 106-934 Bromide 1088
1,2-Dibromoheptane C;H4Br, 42474-21-5 Bromide 1089
2,3-Dibromo-2-methylbutane CsHyoBr2 594-51-4 Bromide 1089,1090
1,2-Dibromo-2-methylpropane C4HgBr, 594-34-3 Bromide 1089
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1,2-Dibromopropane CsHgBr; 78-75-1 Bromide 1088
1,3-Dibromopropane C3HgBr2 109-64-8 Bromide 1089
1,2-Dibromotetrafluoroethane C>Br,F, 124-73-2 Mixed 1099
Dibutanoyl peroxide CsH140,4 2697-95-2 Peroxide 978
Di-n-butylamine CygHoN 111-92-2 Amines 986
Di-n-butyldiazene CsHysN> 2159-75-3 Diazene 999
Di -tert -hutyldiazene CaHisN-> 927-83-3 Diazene 999
Di-tert -butyldiazene N-oxide (E) CgHisN2O 87339-11-5 Nitroso 1022
Di-n-butyl disulfide CsgHsS2 629-45-8 Disulfides 1048
Di-n-butyl ether CyH 30 142-96-1 Ethers 927
Di-sec -butyl ether CsHys0 6863-58-7 Ethers 928
Di-tert -butyl ether CsHis0 6163-66-2 Ethers 929
Di-n-butyl ketone CyH,150 502-56-7 Ketones 939,940
Di-tert -butyl ketone GCyHi50 815~24-7 Ketones 941
Di-tert -butyl peroxide CygH,30, 110-05-4 Peroxide 978
Di-n-butyl sulfate CsH1504S 625-22-9 Sulfates 1055
Di-n -butyl sulfide CsHys8 544-40-1 Sulfides 1044,1045
Di-tert -butyl sulfide CsHisS 107-47-1 Sulfides 1044
Di-n-butyl sulfite CiH.::0sS 626~85-7 Sulfites 1055
Di-tert -butyl sulfone CsHi3028 1886-75-5 Sulfones 1051
Di-n-butyl sulfone CyH150,8 598-04-9 Suifones 1052
N,N'~(Di-tert -butyl)urea CyH2oN:0 5336-24-3 Ureas 1013
Dibutyryl peroxide CuH140s 2697-95-2 Peroxide 978
Dichloroacetic acid CH,Cl,0, 79-43-6 Chloride 1080
Dichloroacetyl chloride GHCLO 79-36-7 Chioride 1084
1,2-Dichlorobenzene CsH4Cly 95-50-1 Chloride 1074
1,3-Dichlorobenzene (0% s o} 541-73-1 Chioride 1074
1,4-Dichlorobenzene CH.Cl, 106-46-7 Chloride 1074
2,3-Dichloro-1,4-benzenediol CeH4Cl02 608-44-6 Chloride 1077
2,5-Dichloro-1,4-benzenediol CsH,Cl,0, 824-69-1 Chioride 1077
2,6-Dichloro-1,4-benzenediol CsH,Cl,0, 20103-10-0 Chloride 1077
2,2'-Dichlorobiphenyl Ci2HsCl2 13029-08-8 Chloride 1075
4,4'-Dichlorobiphenyl Ci2H:Cl> 2050-68-2 Chloride 1075
1,1-Dichloroethane CH,Cl, 75-34-3 Chloride 1069
1.2-Dichloroethane GHaCl> 107-06-2 Chloride 1NAR
1,1-Dichloroethylene C,H,Cl, 75-35-4 Chloride 1071
1,2-Dichloroethylene (E) GHCl, 156-59-2 Chloride 1071
1,2-Dichloroethylene (Z) CH,Cl, 156~-60-5 Chloride 1071
1,2-Dichloropropane G:H«Cl 78-87-5 Chloride 1068
1,3-Dichloropropane GHCl, 142-28-9 Chloride 1069
2,2-Dichloropropane GsHeCl2 594-20-7 Chloride 1069
1,3-Dichloro-2-propanol C;HeCl,0 96-23-1 Chloride 1077
2,3-Dichloro-1-propano} C3;HqClLL,0 616-23-9 Chioride 1077
2,5-Dichlorostyrene CsHeCl2 1123-84-8 Chloride 1075
1,2-Dichlorotetrafluoroethane C,CL,F, 76-14-2 Mixed 1099
3,3-Dichloro-1,1,1-trifluoropropane G:H;CLF; 460-69-5 Mixed 1099
1,4-Dicyanatobenzene CsHaN,O, 3729-34-8 Nitroso 1022
1,4-Dicyanobenzene CyHuN, 623-26~7 Nitriles 997
1,4-Dicyanobenzene di-N-oxide CyHuN0O, 3729-34-8 Nitroso 1022
Dicyclopentylmethane CiHz 2619-34-3 Cyctic03 907
Di-n -decyl disulfide CroHusS2 10496-18-1 Disulfides 1049
1,1-Diethoxyethane CeH140, 105-57-7 Ethers 930
1,2-Diethoxyethane CiH1402 629-14-1 Ethers 930
Diethoxymethane CsH;,0; 462-95~3 Ethers 930
1,3-Diethoxypropane C5Hi602 3459-83-4 FEthers 931
2,2-Diethoxypropane GHi602 126-84-1 Ethers 931
Diecthylamine C4H N 109-89-7 Amines 985
1,2-Diethylbenzene CioHys 135-01-3 Aromat01 870
1,3-Diethylbenzene CyoH)4 141-93-5 Aromat01 871
1,4-Diethylbenzene CioHys 105-05~5 Aromat01 871
3,5-Diethylbenzoic acid C1H 1402 3854-90-5 Acids 961
Diethyl butanedioate CsH1404 123-25-1 Esters 974,975
2,2-Diethyl-1,4-butanedioic acid CsH,404 5692-97-7 Acids 955
meso-2,3-Diethyl-1,4-butanedioic acid CyHi1404 35392-80-4 Acids 954
racemic-2,3-Diethyl-1,4-butanedioic acid CsHi404 35392-77-9 Acids 954,955
Diethyl carbonate CsH;40s 105-58-8 Carbonates 982
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TABLE 56. Name and Formula Index — Continued

Name Formula CAS Registry No. Family Page
cis-1,2-Diethylcyclopropane CyHis 1192-18-3 Cyclic03 903
trans-1,2-Diethylcyclopropane CiHua 822-50-4 Cyclic03 903
Diethyldiazene CaHioNz 821~14-7 Diazene 998
Diethyl disulfide C4HioS: 110-81-6 Disulfides 1048
N,N’-Diethyl-N,N'-diphenylurea CiH2N-0 85-98-3 Ureas 1013
Diethylene glycol CsH1003 111-46-6 Ethers 932
Diethyl ethanedioate CsH1004 95-92-1 Esters 974
Diethyl ether C:HuO 60-29-7 Ethers 926
Diethyl ketone GsH\wO 96-~22-0 Ketones 939
Diethyl malonate C7H 204 105-53-3 Esters 974
Diethylnitramine CiH1oN20: 7119-92-8 Nitramines 1034
Diethyl oxalate CsHioQa 95-92-1 Esters 974
3,3-Diethylpentane CoHyo. 1067-20~5 g-Alkanes 845
Diethylperoxide C4H 1,0, 628-37-5 Peroxide 978
Diethyl phthalate Ci2H 1404 84-66-2 Esters 977
Diethyl o-phthalate Ci,H,0,, 84~66-2 Esters 977
Diethyl 1,2-phthalate C12H1404 84-66-2 Esters 977
Diethyl propanedioate CH 1204 105-53-3 Esters 974
Diethyl succinate CyH,1404 123-25-1 Esters 974975
2,2-Diethylsuccinic acid CyH,404 5692-97-7 Acids 955
meso-2,3-Diethylsuccinic acid CsH1404 35392-80-4 Acids 954
racemic-2,3-Diethylsuccinic acid CyH1,0, 35392-77-9 Acids 954,955
2,2-Dicthylsuccinic anhydride Cel 11203 2840-69-9 Anhydrides 9635
Diethyl sulfate CsH1904S 64~67-5 Sulfates 1055
Diethyl sulfide CiHyS 352-93-2 Suffides 1041,1042
Diethyl sulfite CsHi100s8 623-81-4 Sulfites 1055
Diethyl sulfone CH,00,8 597-35-3 Sulfones 1051
Diethyl sulfoxide C4Hy00S 70-29-1 Sulfoxides 1049
Diethanoyl peroxide CsHsO4 110-22-5 Peroxide 978
N,N-Diethylurea CsHiaN,O 634-95-7 Ureas 1012
1.2-Difluorobenzene CH4F, 367-11-3 Fluoride 1061
1,3-Difluorobenzene GHF, 372-18-9 Fluoride 1061
1,4-Difluorobenzene CHJF; 540-36-3 Fluoride 1061
2,2'-Difluorobiphenyl Ci:HyF, 388-82-9 Fluoride 1061
4,4’ -Difluorobiphenyl CiHsF; 398-23-2 Fluoride 1061,1062
1,1-Difluoroethane CH,F,; 75~37-6 Fluoride 1059
1,1-Difluoroethylene C:H.F; 75~38-7 Fluoride 1059,1060

1,2-Difluorotetrachloroethane C,CLiF; 76~-12-0 Mixed 1100
Di-n-hexyl disulfide C12H26S2 10496-15-8 Disulfides 1049
Di-n-nexy} suifide Ci2Hi263 0294-31~1 Suifides 1043,1040
Dihyrofuran-2,5-dione CqH403 108-30-5 Anhydrides 964
2,3-Dihydrothiophene CiHqS 1120-59-8 CycICHS 1058
2,5-Dihydrothiophene C:H:S 1708-32-3 CycIlCHS 1058
2,3-Dihydroxynaphthalene CioHsO2 92~44-4 Alcohols 925
1,2-Diiodobenzene CeHulz 615-42-9 Todide 1696
1,3-Diiodobenzene CsHilz 626-00-6 lodide 1096
1,4-Diiodobenzene CsHalz 624-38-4 lodide 1096
1,2-Diiodobutane CHgl, 53161-72~1 Todide 1094
1,3-Diiodocyclobutane(cis ftrans ) CiHslz not available Iodide 1096
1,3-Diiodocyclobutane (Z) CiHslz 4934-57-0 lodide

1,3-Diiodocyclobutane (E) CiHslz . 4943-56-9 lTodide

1,2-Diiodoethane C;Hqlz 624-73-7 lTodide 1093
1,2-Diiodoethylene (E) CH:l, 590-27-2 ITodide 1094
1,2-Diiodoethylene (Z) CHal, 590-26-1 lodide 1094
1,2-Diiodopropane CsHgl, 598-29-8 lodide 1093
Diisobutylamine CsHpsN 110-96-3 Amines 986
Diisobutyl sulfide CsHisS 592-65-4 Sulfides 1044
Diisobutyl sulfone CsHi50:5 10495-45~1 Sulfones 1052
Diisopenty! sulfide CioH2S 544-02-5 Suifides 1044
Diisopropylamine CeHisN 108-18-9 Amines 986
Diisopropyldiazene CeHuN2 3880-49-7 Diazene 999
Diisopropyl ether CeHu0 108-20-3 Ethers 928
Diisopropyl ketone CH10 565-80-0 Ketones 941
Diisopropyl sulfide CeHiaS 625-80-9 Sulfides 1043
1,2-Dimethoxybenzene CsH;00: 91-16-7 Ethers 934
1,1-Dimethoxyethane C:H;0: 25154-53-4 Ethers 930
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Name Formula CAS Registry No. Family Page
Dimethoxymethane ) G;Hs0, 109-87-5 Ethers 929
2,2-Dimethoxypropane CsH,20, 77-76-9 Ethers 930
N,N-Dimethylacetamide C4sHyNO 127-19-5 Amides 1010
Dimethy]amine C,H/N 124-40-3 Amines 985
NN -Dimethy[a'piline CsHyN 121-69-7 Amines 990
1,2-Dimethylbenzene CsHio 95-47-6 Aromat01 863
1,3-Dimethylbenzene CsHio 108-38-3 Aromat01 863
1,4-Dimethylbenzene CsHio 106-42-3 Aromat01 863,864
2,3-Dimethyl benzoic acid CoH,00, 603-79-2 Acids 957
2,4-Dimethyl benzoic acid CyHy00: 611-01-8 Acids 957,958
2,5-Dimethyl benzoic acid CsH 1002 610-72-0 Acids 958
2,6-Dimethyl benzoic acid CoH,00; 632-46-2 Acids 958
3,4-Dimethyl benzoic acid CyH00: 619-04-5 Acids 958
3,5-Dimethy! benzoic acid CoH100: 499-06-9 Acids 958,959
trans-2,3-Dimethylbicyclo[2.2.1}heptane CoHis 20558-16-1 Cyclic03 906
7,7-Dimethylbicyclo[2.2.1]heptane CoHie 2034-53-9 Cyclic03 906
4,4’-Dimethylbiphenyl CiaHua 613-33-2 Aromat02 879
2,3-Dimethyl-1,3-butadiene CsHio 513-81-5 s-Alkenes 858
2,2-Dimethylbutane CsHy4 75-83-2 g-Alkanes 842
2,3-Dimethylbutane CsHig 79-29-8 1-Alkanes 841
2,2-Dimethyl-1,4-butanedioic acid CeH 1004 597-43-3 Acids 954
meso-2,3-Dimethyl-1,4-butanedioic acid CeH,404 608—40-2 Acids 954
racemic-2,3-Dimethyl-1,4-butanedioic acid CsHi1004 608-39-9 Acids 954,955
2,3-Dimethyl-2-butanethiol CeHiS 1639-01-6 Thiols 1040
3,3-Dimethyl-2-butanone CsH:,0 75-97-8 Ketones 941
2,3-Dimethyl-1-butene CeHiz 563-78-0 s-Alkenes 855
2,3-Dimethyl-2-butene CsHi2 563-79-1 s-Alkenes 855
3,3-Dimethyl-1-butene CsHiz 558-37-2 s-Alkenes 856
Dimethyl (Z)-2-butenedioate CeHsOs 624-48-6 Esters 974

3,3-Dimethyl-1-butyne CsHio 693-02-7 Alkynes 862
1,1-Dimethylcyclohexane CsHig 590-66-9 Cyclic02 897
trans -1,2-Dimethylcyclohexane CsHae : 6876-23-9 Cyclic02 897
trans-1,3-Dimethylcyclohexane CsHe 2207-03-6 Cyclic02 897
trans-1,4-Dimethylcyclohexane CsHye 2207-04-7 Cyclic02 897
1,1-Dimethylcyclopentane C7Hiq 1638-26-2 Cyclic01 892
cis-1,2-Dimethylcyclopentane CHyq 1192-18-3 Cyclic01 892
trans -1,2-Dimethylcyclopentane CHyqy 822-50-4 Cyclic01 892
trans-1,3-Dimethylcyclopentane CHis 1759-58-6 Cyclic01 892
Dimethyldiazene C:HsN, 503-28-6 Diazene 998
2,5-Dimethyldiphenylmethane CisHjs 13540-50-6 Aromat02 875
N,N'-Dimethyl-N,N'-diphenylurea CisHisN,O 611-92-7 Ureas 1013
Dimethyl disulfide G HgS; 624-92-0 Disulfides 1048
N,N-Dimethylethanamide C:H,NO 127-19-5 Amides 1010
Dimethyl ethanedioate CiHsO4 553-90-2 Esters 974
Dimethyl ether CH0 115-10-6 Ethers 926
N,N-Dimethylformamide GH;NO 68-12-2 Amides 1008
2,6-Dimethyl-4-heptanone CoHi:0 108-83-8 Ketones 942
2,2-Dimethylhexane CsHyg 590-73-8 g-Alkanes 843
2,3-Dimethylhexane CsHig 584-94-1 t-Alkanes 841
2,4-Dimethylhexane CsHis 589-43-5 t-Alkanes 840
2,5-Dimethylhexane CsHys 592-13-2 t-Alkanes 840
3,3-Dimethylhexane CsHig 563-16-6 q-Alkanes 843
3,4-Dimethylhexane CsHis 583-48-2 t-Alkanes 841
cis-2,2-Dimethyl-3-hexene GHy 690-92-6 s-Alkenes 854,855
trans-2,2-Dimethyl-3-hexene CeHys 690-93-7 s-Alkenes 855
cis-2,5-Dimethyl-3-hexene CyHye 10557-44-5 s-Alkenes 856
trans-2,5-Dimethyl-3-hexene CyHy6 692-70-6 s-Alkenes 857
1,1-Dimethylhydrazine C:HsN, 57-14-7 Hydrazines 997
1,2-Dimethylhydrazine C:HgN; 540-73-8 Hydrazines 998
Dimethyl isophthalate CioH1004 1459-93-4 Esters 976,977
Dimethyl ketone GHO 67-64-1 Ketones 938
Dimethyl maleate CsHz04 624-48-6 Esters 974
N,N -Dimethylmethanamide GH;NO 68-12-2 Amides 1008
1,2-Dimethyinaphthalene Ci2H;2 573-98-8 Aromat02 881
1,3-Dimethylnaphthalene CizHiz 575~41-7 Aromat(2 882
1,4-Dimethyinaphthalene CiHj 571-58—4 Aromat02 882
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1,5-Dimethylnaphthalene CizH;z 571-61-9 Aromat02 882
1,6-Dimethylnaphthalene Ci2Hpz 575-43-9 Aromat02 882
1,7-Dimethylnaphthalene Ci2Hypz 575-37-1 Aromat02 882
1,8-Dimethyinaphthalene CioHpz 569-41~5 Aromat02 883
2,3-Dimethylnaphthalene Ci2Hiz 581-40-8 Aromat02 883
2,6-Dimethylnaphthalene Ci2H;, 581-42-0 Aromat02 883
2,7-Dimethylnaphthalene C2H;2 582-16-1 Aromat02 883
Dimethylnitramine C;HN:0; 4164-28-7 Nitramines 1033
Dimethylnitrosoamine CH(N,O 62-75-9 Nitroso 1021
2,7-Dimethyloctane CioHz 1072-16-8 t-Alkanes 842
Dimethyl oxalate C:HsO4 553-90-2 Esters 974
3,3-Dimethylpenta-1,4-diyne GHg 62496-43-9 Alkynes 862
2,2-Dimethylpentane C;H,6 590-35-2 g-Alkanes 842,843
2,3-Dimethylpentane C7His 565-59-3 t-Alkanes 841
2,4-Dimcthylpentanc C/Hie 108-08-7 t-Alkancs 840
3,3-Dimethylpentane C:Hj6 562-49-2 q-Alkanes 843
2,2-Dimethyl-3-pentanone CH,.0 564-04-5 Ketones 941
2,4-Dimethyl-3-pentanone C;H,,0 565-80-0 Ketones 941
2,4-Dimethyl-1-pentenc C7Hy, 2213-32-3 s-Alkencs 855
2,4-Dimethyl-2-pentene C:Hys 625-65-0 s-Alkenes 855
cis-4,4-Dimethyl-2-pentene CHy, 762-63-0 s-Alkenes 856
trans-4,4-Dimethyl-2-pentene CHy, 690-08—4 s-Alkenes 856
Dimethylperoxide C:HsO: . 690-02-8 Peroxide 978
2,3-Dimethylphenol CsH, 00 526-75-0 Alcohols 922
2,4-Dimethylphenol CyH 00 105-67-9 Alcohols 922
2,5-Dimethyiphenol CsH100 95-874 Alcohols 923
2,6-Dimethylphenol CsH;,0 576-26-1 Alcohols 923
3,4-Dimethyiphenol CsH,00 95-65-8 Alcohols 923
3,5-Dimethylphenol CyHy,00 108-68-9 Alcohols 923
Dimethyl phthalate C1oH 1004 131-11-3 Esters 976
Dimethyl m-phthalate C1oH1004 1459-93—4 Esters 976,977
Dimethyl o-phthalate CioH1004 131-11-3 Esters 976
Dimethyl p-phthalate Ci0H1004 120-61-6 Esters 977
Dimethyl 1,2-phthalate C1oHi1004 131-11-3 Esters 976
Dimethyl 1,3-phthalate CioH1004 1459-934 Esters 976,977
Dimethyl 1,4-phthalate CioH1004 120-61-6 Esters 977
2,2-Dimethylpropanamide CsH;\NO 754-10-9 Amides 1007
N,N-Dimethylpropanamide CsH))NO 758-96-3 Amides 1009
2,2-Dimethyipropane CsH,, 463-82-1 g-Alkanes 842
2,2-Dimethylpropane-1,3-dinitrile CsH¢N, 7321-55-3 Nitriles 996
2,2-Dimethyl-1-propanethiol CsHi2S 1679-08-9 Thiols 1040
2,2-Dimethylpropanenitrile CsHoN 630-18+2 Nitriles 995
2,2-Dimethylpropanoic acid CsH;00, 75-98-9 Acids 950
2,2-Dimethylpropanoic anhydride CioH 1503 1538-75-6 Anhydrides 964
N,N-Dimethylpropionamide CsH;;NO 758-96-3 Anmides 1009
2,2-Dimethylpropyl ethanoate CsH 20, 540-88-5 Esters 970
2,3-Dimethylpyridine CHyN 583-61-9 CycICHN 1004
2,4-Dimethylpyridine CHyN 108474 CycICHN 1005
2,5-Dimethylpyridine CHyN 589-93-5 CycICHN 1005
2,6-Dimethylpyridine C:HyN 108-48-5 CyclCHN 1005
3,4-Dimethylpyridine C:HyN 583-58-4 CyclCHN 1005
3,5-Dimethylpyridine CHyN 591-22-0 CycICHN 1005
2,5-Dimethylpyrrole CHN 625-84-3 CyclCHN 1002
(cis-3,7a-H)~(cis-5,7a-H)-3,5~-Dimethyl-pyrrolizidine =~ CyH;7N 56160-71-5 CyclCHN 1006
2,2-Dimethylsuccinic acid CsH,1004 597-43-3 Acids 954
2,2-Dimethylsuccinic anhydride CsH3O5 17347-61-4 Anhydrides 964,965
meso-2,3-Dimethylsuccinic acid CsH 404 608-40-2 Acids 954
racemic-2,3-Dimethylsuccinic acid CsH1004 608-39-9 Acids 954,955
Dimethyl suifate CHs0.S 77-78-1 Sulfates 1055
Dimethyl sulfide CH¢S 75-18-3 Sulfides 1041
Dimethyl sulfite CHO3S 616-42-2 Sulfites 1055
Dimethyl sulfone GH0:S 67-71-0 Sulfones 1050
Dimethyl sulfoxide C,H:08 67-68-5 Sulfoxides 1049
Dimethyl terephthalate CioH1004 120-61-6 Esters 977
N,N-Dimethylurea C;HgN,O 598-94-7 Ureas 1011
1,2’-Dinaphthylmethane CoHie 611-48-3 Cyclic03 909
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2,3-Dinitroaniline CsHsN3;04 602-03-9 Nitros 1029
2,4-Dinitroaniline CeHsN304 97-02-9 Nitros 1029
2,5-Dinitroaniline CsHsN;04 619-18-1 Nitros 1029
2,6-Dinitroaniline CsHsN3O4 606224 Nitros 1030
3,4-Dinitroaniline CeHsN304 610-41-3 Nitros 1030
3,5-Dinitroanitine CsHsN;04 618-87-1 Nitros 1030
1,2-Dinitrobenzene CeHsN,0O4 528-29-0 Nitros 1025
1,3-Dinitrobenzene CeH4N204 99-65-0 Nitros 1025
1,4-Dinitrobenzene CeHuN,O4 100-25-4 Nitros 1025
1,4-Dinitrobutane CsHgN,O4 4286-49~1 Nitros 1024,1025
1,1-Dinitroethane C:HiN;Oy 600-40-8 Nitros 1024
1,Z-Dinitroethane CHINO4 7570-26~5 Nitros 1024
Dinitromethane CH,N;04 625-76-3 Nitros 1022
1,1-Dinitropentane CsH,oN204 3759-56-6 Nitros 1024
2,4-Dinitrophenol CeH4N;O5 51-28-5 Nitros 1028
2,6-Dinitrophenol CeHNOs 573-56-8 Nitros 1028
1,1-Dinitropropane C3HeN2O4 601-76-3 Nitros 1024
1,3-Dinitropropane C3HsN2O4 6125-21-9 Nitros 1024
2,2-Dinitropropane C3HgN,O4 595-49-3 Nitros 1025
1,5-Dinitrosopentamethylenetetramine CsH10NsO> 101-25-7 Nitroso 1022
3,7-Dinitroso-1,3,5,7-tetraaza-bicyclo[3.3.1]nonane CsH;oN¢O2 101-25-7 Nitroso 1022
2,4-Dinitrotoluene GHgN,O4 121-14-2 Nitros 1027
2,6-Dinitrotoluene GHgN204 606-20-2 Nitros 1027
3,5-Dioxaheptane CsH(202 462-95-3 Ethers 930
1,3-Dioxane C:H;0; 505-22-6 Ethers 933
1,4-Dioxane C4HgO: 123-91-1 Ethers 934
1,3-Dioxepane CsH0: 505-65-7 Ethers 934
1,3-Dioxolane C3H02 646-06—0 Ethers 933
1,3-Dioxolan-2-one CsH4Os 96-49-1 Carbonates 982
Di-n-pentyl disulfide CioH2S: 112-51-6 Disulfides 1048
Di-n-pentyl ketone CuH0 927-49-1 Ketones 940
Di-n-pentyl sulfide CioH22S 872-10-6 Sulfides 1045
Diphenylacetylene CisHio 501-65-5 Aromat02 877
trans Jrans-1,4-Diphenyl-1,3-butadiene Ci6Hia 538-81-8 Cyclic03 908
meso-2,3-Diphenylbutanedioic acid CisH1404 1225-13-4 Acids 963
racemic-2,3-Diphenylbutandedioic acid Ci6H1404 41915-64-4 Acids 963
Diphenyl carbonate Ci3H;003 102-09-0 Carbonates 982
cis-Diphenylcyclopropane CisHig 1138-48-3 Cyclic03 908
trans-Diphenylcyclopropane CisHiq 1138-47-2 Cyclic03 908
Diphienyl diketune CisH 1002 134-81-6 Ketones 945
Diphenyl disulfide Ci2Hj0S2 882-33-7 Disulfides 1049
Diphenyl disulfone C12H,004S, 10409-06-0 Sulfones 1054
1,1-Diphenyldodecane CasHay 1603-53-8 Aromat02 875
1,1-Dipbenylethane CisHja 612-00-0 Aromat02 875
1,2-Diphenylethane CisHyy 103-29-7 Aromat02 876
Diphenylethanedione CiaHi60: 134-81-6 Ketones 945
Diphenyl ether Ci2HwO 101-84-8 Ethers 935
1,1-Diphenylethylene CiHpz 530-48-3 Aromat02 875,876
1,2-Diphenylhydrazine Ci2H12N: 122-66-7 Hydrazines 998
Diphenyl ketone CisH100 119-61-9 Ketones 944
Diphenylmethane CisHy, 101-81-5 Aromat02 875
Diphenyl oxide Ci2H100 101-84-8 Ethers 935
1,3-Diphenyl-1,3-propanedione CisHi20; 120-46-7 Ketones 945
meso-2,3-Diphenylsuccinic acid Ci6H1404 1225-13-4 Acids 963
racemic-2,3-Diphenylsuccinic acid Ci6H1404 7584-72-7 Acids 963
Diphenyi suifide Ciaf03 139-66~-2 Suifides 1047
Diphenyl sulfone Ci2H1005S 127-63-9 Sulfones 1054
Diphenyl sulfoxide Ci2H1,008 945-51-7 Sulfoxides 1050
N,N-Diphenylurea CisHi2N2O 603-54-3 Ureas 1013
N,N’-Diphenylurea Ci3H;pN>,O 102-07-8 Ureas 1013
Dipropanoyl! peroxide CeH 1004 3248-28-0 Peroxide 978
Dipropionyl peroxide CsHi004 3248-28-0 Peroxide 978
Di-n -propylamine CsHysN 142-84-7 Amines 985
Di-n-propyldiazene CsHisN2 821-67-0 Diazene 998
Di-n-propyldiazene N-oxide (E) CsH N0 87339-10-4 Nitroso 1022
Di-n-propyl disulfide CsH14S: 629-19-6 Disulfides 1048
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Di-n-propyl ether C:H140 111-43-3 Ethers 926
Di-n-propyl sulfate CsH14048 598-05-0 Sulfates 1055
Di-n-propyl sulfide CsHyaS 111-47-7 Sulfides 1043
Di-n-propyl sultite CeH 14038 623-98-3 Sulfites 1055
Di-n-propyl sulfone CsH140:8 598-03-8 Sulfones 1052
Di-n-propyl sulfoxide CsH,408 4253-91-2 Sulfoxides 1049,1050
Di-(1,1,3,3-tetramethylbutyl)diazene CisHauN2 39198-34-0 Diazene 999
Divinyl ether : CsHsO 109-93-3 Ethers 929
Divinyl sulfone C;HsO.S 77-77-0 Sulfones 1050
3,9-Dodecadiyne Ci2Hys 61827-89-2 Alkynes 862
5,7-Dodecadiyne Ci2His 1120-29-2 Alkynes 862
Dodecafluorocyclohexane CsFr2 355-68-0 Fluoride 1063
Dodecane CiHy 11240-3 n-Alkanes 831,832
Dodecanedioic acid Ci2H2,04 693-23-2 Acids 953
Dodecanoic acid Ci2Hy0; 143-07-7 Acids 947
Dodecanol C:Hx0 112-53-8 Alcohols 911,912
n-Dodecyl alcohol Cy2H0 112-53-8 Alcohols 911,912
Dodecylbenzene CisHag 123-01-3 Aromat01 868
Dodecylcyclohexane CisHsg 1795-17-1 Cyclic02 898
Dotriacontane Cs2Hgs 544-85-4 n-Alkanes 834

E
EGDN C;H4N,O4 628-96-6 Nitrates 1032
Eicosane CyoHaz 112-95-8 n-Alkanes 833
1-Eicosanethiol CoHaS 13373-97-2 Thiols 1037
Eicosanoic acid CxHyO: 506-30-9 Acids 949,950
Eicosanol CoH,20 629-96-9 Alcohols 914
n-Eicosanyl alcohol CyHe0 629-96-9 Alcohols 914
Enanthonitrile CHisN 629-08-3 Nitriles 993
Enanthylic acid CH,,0, 111-14-8 Acids 946
Erythritol C4H,00,4 149-32-6 Alcohols 919
Ethanal CH,0 75-07-0 Aldehyde 935
Ethanamide CGHsNO 60-35-5 Amides 1006
Ethane CH¢ 74-84-0 n-Alkanes 830
Ethanedial CH,0, 107-22-2 Aldehyde 935
1,2-Ethanediamine CHgN, 107-15-3 Amines 983,984
Ethanedioic acid C,H;0, 144-62-7 Acids 951
1,2-Ethanediol C-H:0» 107-21-1 Alcohols 917
1,2-Ethanedithiol C:HiS; 540-63-6 Thiols 1037,1038
Ethanenitrile GH:N 75-05-8 Nitriles 992
Ethanethiol CHsS 75-08-1 Thiols 1035
Ethanoic acid GC,H.O» 64-19-7 Acids 945
Ethanoic anhydride CsHeOs 108-24-7 Anhydrides 964
Ethanol GHO 64-17-5 Alcohols 909
Ethenoxyethene CH:O 109-93-3 Ethers 929
Ethenylcyclopentane C:Hiz 3742-34-5 Cyclic02 895
Ethenyl ethanoate C,HqO., 108-05-4 Esters 971
Ethoxybenzene CsHi0O 103-73-1 Ethers 934
Ethoxyethane C:H,,0 60-29-7 Ethers 926
2 Ethoxyethanol C.H,,0, : 110808 Ethers a1
Ethoxyethene C:HsO 109-92-2 Ethers 929
Ethoxypropane GsH,,0 628-32-0 Ethers 928
N-Ethylacetamide C,H,NO 625-50-3 Amides 1008
Ethyl acctatc C.H,0. 141-78-6 Esters 068,969
Ethyl alcohol CH:O 64-17-5 Alcohols 909
Ethyl amine GH/N 75-04-7 Amines 982
N-Ethylaniline CsHy N 103-69-5 Amines 990
Ethylbenzene CsHyo 100-41-4 Aromat01 866
Ethy! benzoate CyH,,0; 93-89-0 Esters 976
4-Ethyl benzophenone CisHisO 18220-90-1 Ketones 944
Ethylbutanedioic acid CsH1004 636-48-6 Acids 955
2-Ethyl-1-butene CeHia 760-21—4 s-Alkencs 852,853
Ethyl (E)-2-butenoate CsH1002 623-70-1 Esters 972
Ethyl trans-2-butenoate CsH1002 623-70-1 Esters 972
Ethyl tert-butyl ketone CH,,0 564-04-5 Ketones 941
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TABLE 56. Name and Formula Index — Continued

Name Formula CAS Registry No. Family Page

Ethy} 4-chlorobutanoate CH1,ClO; 3153-36-4 Chloride 1082
Ethyl 2-chloropropanoate CsHyClO; 535-13-7 Chloride 1081
Ethylcyclobutane CeHiz 4806-61-5 Cyclic01 891
Ethyicyclohexane CsHye 1678-91-7 Cyclic02 897
1-Ethylcyclohexene CsHis 1453-24-3 Cyclic02 899
Ethylcyclopentane CHis 1640-89-7 Cyclic01 892
1-Ethylcyclopentene GHiz 2146-38-5 Cyclic02 896
Ethyl 2,3-dichloropropanoate CsHCl0, 6628-21-3 Chloride 1083
2-Ethyl-1,4-dimethylbenzene CioHia 1758-88-9 Aromat01 870
2-Ethyl-1,3-dimethylbenzene CioH14 2870-04-4 Aromat01 870
3-Ethyl-1,2-dimethylbenzene CioH1a 933-98-2 Aromat01 869
4-ethyl-1,2-dimethylbenzene Ciohyg 934-80-5 Aromat01 870
4-Ethyl-1,3-dimethylbenzene CioHi4 874-41-9 Aromat01 870
5-Ethyl-1,3-dimethylbenzene CioHis 934-74-7 Aromat01 870
N'’-Ethyl-N,N-diphenylurea CisHieN2O 18168-01-9 Ureas 1013
Ethylene CH, 74-85-1 n-Alkenes 846
Ethylene carbonate C;H40s 96~49-1 Carbonates 982
Ethylenediamine CHsN, 107-15-3 Amines 983,984
Ethylenedinitramine C,H,N,O, 26958-29-2 Nitramines 1033
Ethylene glycol CHeO: 107-21-1 Alcohols 917
Ethylene glycol dinitrate CHsN;O5 628-96-6 Nitrates 1032
Ethyleneimine C;HsN 151-56-4 CycIlCHN 1001
Ethylene oxide C:H,O 75-21-8 Ethers 032
N-Ethylethanamide C:HyNO 627-45-2 Amides 1008
Ethyl ethanoate CsHs0. 141-78-6 Esters 968,969
Ethyl formate CsHs02 109-944 Esters 968
3.Ethylheptane CyHao 15RA9-R0-4 t-Alkanes 839
4-Ethylheptane CyHzo 2216-32-2 t-Alkanes 839
2-Ethylhexanal CsHisO 123-05-7 Aldehyde 937
3-Ethylhexane CgHys 619-99-8 t-Alkanes 839
2-Fthyl-1-hexannl G:H.i:O 104-76-7 Alcohols 915
Ethyl hexyl sulfide CsHisS 7309-44-6 Sulfides 1045
Ethylidenecyclohexane CsHis 1003-64-1 Cyclic02 899
Ethylidenecyclopentane CHia 2146-374 Cyclic02 894,895
Ethyl isopropy! ketone CsHi1,0 565-69-5 Ketones 941
Ethyl methanoate GC;HqsO> 109-94-4 Esters 968
Ethyl 2-methylbutanoate CH,40, 7452-79-1 Esters 971
1-Ethyl-1-methylcyclopentane CsHis 16747-50-5 Cyclic03 905,906

cis-1-Ethyl-2-methylcyclopentane CsHie 930-89-2 Cyclic03 905
trans -1-Ethyl-2-methylcyclopentane CsHis 930-90-5 Cyclic03 905

cis-1-Ethyl-3-methylcyclopentane CyHie 2613-66-3 Cyclic03 905

trans-1-Ethyl-3-methylcyclopentane CsHye 2613-65-2 Cyclic03 905

2-Ethyl-3-methytnaphthalene CisHya 31032-94-7 Aromat02 884

2-Ethyl-6-methyinaphthalene CisHis 7372-86-3 Aromat02 884

2-Ethyl-7-methylnaphthalene CisHus 17059-55-1 Aromat02 884

3-Ethyl-2-methylpentane CsHig 609-26-7 t-Alkanes 841

3-Ethyl-3-methylpentane CyHig 1067-08-9 q-Alkanes 845

Ethyl methyl sulfide CsHsS 624-89-5 Sulfides 1041

Ethyl methyl sulfite CsHy0sS 10315-59-0 Sulfites 1055

Ethyl methyl sulfone G:Hy05S 594-43-4 Sulfones 1050

1-Ethylnaphthalene Ci>Hi» 1127-760 Aramat(2 R]RA1

2-Ethylnaphthalene Ci2Hpz 939-27-5 Aromat(2 880

Ethyl nitrate C:HsNOs 625-58-1 Nitrates 1032

Ethyl nitrite C,HsNO, 109-95-5 Nitrites 1031

3-Ethyloctane CioHn 5881-17-4 t-Alkanes R39

4-Ethyloctane CioHz2 15869-86-0 1-Alkanes 839

Ethyl-2,4-pentadienoate CGH,,0; 13038-12-5 Esters 973

3-Ethylpentane C:Hys 617-78-7 t-Alkanes 838

Ethyl pentanoate CoH1 02 539-82-2 Esters 970

Ethyl cis-2-pentenoate C;H;,0, 27805-84-1 Esters 972

Ethyl trans-2-pentenoate CHi202 24410-84-2 Esters 972

Ethyl (E)-2-pentenoate C7H20, 24410-84-2 Esters 972

Ethyl cis-3-pentenoate CH, 0, 27829-70-5 Fsters 972

Ethyl trans-3-pentenoate CH, 20, 3724-66-1 Esters 972,973

Ethyl (E)-3-pentenoate CH,20; 3724-66-1 Esters 972,973

Ethyl (Z)-2-pentenoate GH,20, 27805-84-1 Esters 972
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TaBLE 56. Name and Formula Index — Continued

Name Formula CAS Registry No. Family Page
Ethyl (Z)-3-pentenoate C:H;,0; 27829-70-5 Esters 972
Ethyl 4-pentenoate CH20; 1968-40-7 Esters 973
Ethyl pentyl sulfide CHi6S 26158-99-6 Sulfides 1043,1044
Ethyl-3-pentynoate CH 140, 52750-56-8 Esters 972
Ethyl-4-pentynoate CGHwO: 63093-41+4 Esters 972
2-Ethylphenol CsH,00 90-00-6 Alcohols 922
3-Ethylphenol C:H,0 620-17-7 Alcohols 922
4-Ethylphéenol CsH,00 - 123-07-9 Alcohols 922
Ethyl phenyl ether GsH,00 103-73-1 Ethers 934
Ethyl phenyl ketone GoH,00 93-55-0 Ketones 944
Ethyl phenyl sulfide CsHioS ‘ 622-38-8 Sulfides 1047
Ethyl propanoate CsHi1002 105-37-3 Esters 970
3-Ethyl-1-propene sulfide CsH,oS 5296-62-8 Sulfides 1046
Ethyl propionate CsHy00: 105-37-3 Esters 970
Ethyl propyl ether CsHj 20 | 628-32-0 Ethers 928
Ethyl propyl ketone CsHi20 589-38-8 Ketones 939
Ethyl propyl sulfide GCsHi2S 4110-50-3 Sulfides 1042
Ethylsuccinic acid CsH,004 636-48-6 Acids 955
Ethylurea GHyN>O 625-52-5 Ureas 1011
Ethyl valerate C;H1402 539-82-2 Esters 970
Ethyl sec-valerate C;H,,0; 7452-79-1 Esters 97
Ethyl vinyl ether C;H,O 109-92-2 Ethers 929
Ethynylbenzene CsHe 536-74-3 Aromat02 874,875
F
Fluoranthrene CisHio 206-44-0 Aromat02 886
Fluorobenzene CeHsF 462-06-6 Fluoride 1060
2-Fluorobenzoic acid GHsFO: 445-29-4 Fluoride 1065
3-Fluorobenzoic acid C;HsFO, 455-38-9 Fluoride 1065
4-Fluorobenzoic acid CHsFO, 456-22-4 Fluoride 1065
Fluorocthane CHsF 353-36-6 Fluoride 1058
Fluoroethylene C,H3F 75-02-5 Fluoride 1059
Fluoromethane CHsF 593-53-3 Fluoride 1058
1-Fluoro-4-methylbenzene CH;F 352-32-9 Fluoride 1060,1061
1-Fluoropropane : CsH;F 460-13-9 Fluoride 1058
2-Fluoropropane CsHsF 420-26-8 Fluoride 1058
p-Fluorotoluene CGHyF 352-32-9 Fluoride 1060,1061
1-Fluoro-3-(trifluoromethyl)benzene CH4F, 401-80-9 Fluoride 1062
Formaldehyde CH;O 50-00-0 Aldehyde 935
Formamide CH:NO 75-12-7 Amides 1006
Formic acid CH,0, 64-18-6 Acids 945
Fumaric acid C4H,404 110-17-8 Acids 951
Furan CH.O 110-00-9 Ethers 933
Furfural CsH,0; 98-01-1 Aldehyde 938
G
L~Glutamic acid CsHyNO, 56-86-0 Amino acids 1018
L-Glutamine CsH1oN203 56-85-9 Amino acids 1018
Glutaric acid CsHyO4 110-94-1 Acids 952
Glutaric anhydride CsHqO; 108-55-4 Anhydrides 964
Glutarimide CsH;NO, 1121-89-7 CycICHNO 1035
Glutaronitrile CsHgN» 544-13-8 Nitriles 996
Glycerol GHyO3 56-81-5 Alcohols 918
Glyceryl trinitrate CsHsN3Oy 55-63-0 Nitrates 1033
Glycine CH;sNO, 56-40-6 Amino acids 1014
Glycylalanylphenylalanine C1aHiN3O4 17922-87-1 Amino acids 1021
Glycylglycine C:HgN203 556-50-3 Amino acids 1019
Glycylphenylalanine C11H4N,04 3321-03-7 Amino acids 1020
N-Glycyl-DL-valine C7H14N205 2325-17-9 Amino acids 1020
Glyoxal GH,0,; 107-22-2 Aldehyde 935
H

Haleite C,H,N,O, 26958-29-2 Nitramines 1033
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Heptadecane Ci7Hag 629-78-7 a-Alkanes 833
Heptadecanoic acid CiHu0: 506-12-7 Acids 949
Heptadecanol CiH0 123~24-0 Alcohols 913
n-Heptadecyt alcohol Cills O 123-24-0 Aleobols 913
2,2,3,3,4,4,4-Heptailuoro-1-butanol CHsF,0 375-01-9 Fluoride 1064
Heptaldehyde . GH,0 111-73-7 Aldehyde 936,937
Heptanal GHLO 11-71-7 Aldehyde 936,937
Heptane CiHye 142-81-5 n-Alkanes 830,831
Heptanedioic acid CH 0. 111-16-0 Acids 952
1-Heptanethiof [ot 1 %3 1639-09-4 Thiols 1036
Hepanenitrile CHuN 629-08-3 Nitriles 993
Heptanoic acid CH,10: 111-14-8 Acids 946
Heptanol GH,Q 111-79-6 Aleohols 910,912
1-Heptene CHya 592-76-7 n-Alkenes 846
cis-2-Heptene CHis 6443-92-1 n-Alkenes 849
trans-2-Heptene CHye 14686~13-6 n-Alkenes 849
cis-3-Heptene CHyy 7642-10-6 n-Alkenes 850
frans-3-Heptene CHia 14686-14-7 n-Alkenes 850
n-Heptyl alcohol CH, O 111-70-6 Alcohols 910,911
Hegptylbenzene CysHn 1078-71-3 Aromaiy 867
Heptyleyclohexane Ciafas 5617-41-4 Cyclic03 907
Heptylcyclopentane Ciatn 5617-42-5 Cyclic2 894
n-Hepiyl-1-hydraperoxide CH1602 764-81-8 Hydroperoxides 979
n-Heptyl-2-hydreperoxide CGHy 02 762-46-9 Hydroperoxides 979
n-Heptyl-3-hydroperoxide CHyOn 761-70-6 Hydroperoxides 980
n-Heptyh-4-hydsoperaxide CHi102 761-40-0 Hydroperoxides 980
Heptyl methyf suifide CilseS 20291-61-6 Sulfides 1045
1-Heptyne C/H;, 628-71-7 Alkynes 859
Hexachlorobenzene Celle 118-74-1 Chioride w072
Hexachloraethane CCly 67-72-1 Chioride 1070
Hexacosane CrHsq 630-01-3 n-Alkanes 834
Hexadecaflusroheptane CFy 335579 Fluoride 1052
Hexadecane CieHie 544-76-3 n-Alkanes 832
1-Hexadecanethiol CieHaS 2917-26-2 Thiols 037
Hexadecanoic acid CisH3,02 57-10-3 Acids 948,949
Hexadecanol CyH 0 36653-82~4 Alcobols 913
1-Hexadecons CoHy, 620732 7 -Alkcncs 84T
n-Hexadecyt alcohol Cistlu@ 36653824 Alcohols 913
1-Hexadecyne CiHz 629-74-3 Alkynes 860
1,5-Hexadiyne CeHly 628-16-0 Adiynes 861
Hexaethylbenzene Cuytsg 604-88-6 Aromat02 872
Hexafluorobenzene CsFy 392-56~3 Fluoride 1060
Hexafluoroethane CoF¢ J6~-16—¢ Fluoride 1059
cis-Hexahydroindan Gl 4551-51-3 Cyclic02 900
trans -Hexahydroindan Gy 3296-50~2 Cychicd) 900
Hexaldehyde CiH,0 66-25-1 Aldehyde 936
Hexamethylbenzene CHig 87-85-4 Aromat(t 865
Hexameshylencimine CeHiN 111-49-9 CycICHN 1003
Hexanal CeHO 66-25-1 Aldehyde 936
Hexanamide CeHuNO 628~02-4 Amides 10071008
Hexane GHu 110-54-3 n-Alkanes 830
1,6-Hexanedinitrile CeHaN, 111-69-3 Nitriles 996
Hexanedioic acid CitoO4 124-04-9 Acids 952
1,6-Hexanediol CeHnO2 629~11-8 Alcohols 919
1-Hexanethiol CHieS 111-31-9 Thiols 1036
Hexanaic acid GHy0; 142-62~1 Acids 946
Hexanol CH,,0 111-27-3 Alcohols 910
2-Hexanol C:H,,0 626-93~7 Alcohols 916
3-Hexanol CsHuO 623-37~0 Alcohols 916
Hexanolactone CeHy00;2 502-44-3 Esters 975
2-Hexanone CeH,20 $91-78-6 Ketones 939
3-Hexanone CeHy:0 589-38-8 Ketones 939
Hexaphenylethaae Caatlag 17854-07-8 Cyctic03 908
1-Hexene CeHyz 592-41-6 r-Alkenes 846
cis-2-Hexene CeHyz 7688-21-3 n-Alkenes 848
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TABLE 56. Name and Formula Index — Continued

Name Formula CAS Registry No. Family ‘ Page

trans -2-Hexene CeHiz 4050-45-7 n-Alkenes 848
cis-3-Hexene CsHi2 7642-09-3 n-Alkenes - 848,849
trans-3-Hexene CesHj2 13269-52-8 n-Alkenes 849
Hexogen C3HeN¢Os 121-824 Nitramin 1034
n-Hexyl alcohol GCsH,40 111-27-3 Alcohols 910
n-Hexyl amine CeH;sN 111-26-2 Amines 983
Hexylbenzene CoHis 1077-16-3 Aromat01 866
Hexylcyclopentane CuHz, 4457-00-5 Cyclic02 893,894
n-Hexyl-1-hydroperoxide CH1402 4312-76-9 Hydroperoxides 979
n-Hexyl-2-hydroperoxide CeH;402 24254-55-5 Hydroperoxides 979
n-Hexyl-3-hydroperoxide CsH140> 24256-56-6 Hydroperoxides 979
Hexyl methyl suifide CH;6S 20291-60-5 Sulfides 1044
1-Hexyne CsH)o 693-02-7 Alkynes 859
Hippuric acid GCyHsNO; 495-69-2 Amino acids 1019
Hippurylglycinc C11H N0, 1145-32-0 Amino acids 1020
HMX C4HgNgOy 269141-0 Nitramines 1034
Hydrazine NH, 302-01-2 Hydrazines 997
Hydrazobenzene Ci2HioN> 122-66-7 Hydrazines | 998
Hydroquinonc CsHsO2 123-31-9 Alcohols 924
DL-3-Hydroxy-2-aminobutanoic acid CsHyNO; 80-68-2 Amino acids 1017
DL-3-Hydroxy-2-aminopropanoic acid GC;H;NO; 302-84-1 Amino acids 1017
2-Hydroxybenzoic acid CGHO4 69-72-7 Acids 961
3-llydroxy-2-naphthoic acid CI110; 7584-72-7 Acids 963
L-2-Hydroxypropanoic acid G3HqO5 79-33-4 Acids 946
I
Indane CsH,o 496-11-7 Cyclic02 901
Indene CyHy 95-13-6 Cyclic02 902
Iodobenzene CsHsl 591-50-4 Todide 1094
2-lodobenzoic acid C;H;510, 88-67-5 Iodide 1097
3-lodobenzoic acid C;Hs10, 618-51-9 Iodide 1098
4-Iodobenzoic acid G;Hs10, 619-58-9 ITodide 1098
Iodocyclohexane Ce¢Hl 626-62-0 Iodide 1096
Iodoethane GHsl : 75-03-6 Iodide 1092
TIodomethane CHil 74-88-4 Iodide 1092
1-Jodo-2-methylbenzene C;H,1 615-37-2 Todide 1095
1-lodo-3-methylbenzene C;H41 625-95-6 Iodide 1095
1-Todo-3-methylbutane GHyl 541-28-6 . Iodide 1093
1-Iodo-4-methylbenzene C;H41 624-31-7 Todide 1095
1-lodo-2-methylpropane C4Hyl 513-38-2 Iodide 1093
2-lodo-2-methylpropane CiHgl 558-17-8 Iodide 1093
1-Iodonaphthalene CoH7I 90-14-2 Iodide 1095
2-lodonaphthalene CioH7I 612-55-5 Iodide 1095
Iodopentafluorobenzene GeFsl 827-15-6 Mixed 1101
2-Iodophenol CsHsIO 533-58-4 Todide 1097
3-lodophenol C¢HslO 626-02-8 ITodide 1097
4-Todophenol GHsIO 540-38-5 ITodide 1097
1-Iodopropane GHyl 107-08-4 Iodide 1092
2-lodopropane GHyslI 75-30-9 Todide 1093
3-lodopropanoic acid G;H;1O, 141-76-4 Todide 1097
1-Jodo-1-propene (E) GsHsl 7796-54-5 Iodide 1094
1-Todo-1-propene (Z) GCsHsl 7796-36-3 Iodide 1094
3-lodo-1-propene GsHsl 556-56-9 Todide 1094
1-Iodopropyne GsHsl 624-66-8 ITodide 1094
Isoamyl alcohol GCsH;,0 123-51-3 Alcohols 914
Isobutyl acetate CsH,,0; 110-19-0 Esters 969
Isobutyl alcohol CH,00 78-83-1 Alcohols 914
Isobutyl amine CH; N 78-81-9 Amines 983
Isobutylbenzene CioHys 538-93-2 Aromat02 873
Isobutyl formate CsH;002 542-55-2 Esters 969
Isobutyraldehyde C:HzO 78-84-2 Aldehyde 937
Isobutyronitrile CH;N 78-82-0 Nitriles 994
DL-Isoleucine CsH3sNO;, 443-79-8 Amino acids 1016
Isophthalic acid CyHgO4 121-91-5 Acids 962
Isopropenylbenzene GH,o 98-83-9 Aromat02 874
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2-Isopropoxyethanol CsH1,0, 109-59-1 Ethers 932
N -Isopropylacetamide CsHuNO 1118-69-0 Amides 1008
Isopropyl acetate CsH100; 108-21-4 Esters 969
Isopropyl alcohol C;HO 67-63-0 Alcohols 915
Isopropyl amine CsHoN 75-31-0 Amines 984
Isopropy]benzene CyH;2 98-82-8 Aromat02 872
Isopropylbiphenyl CisHis 7116-95-2 Aromat02 879
Isopropyl (E)-2-butenoate C/H (20, 18060-77-0 Esters 973
Isopropyl frans-2-butenoate CH;20; 18060-77-0 Esters 973
Isopropyl tert -butyl ether CH10 17348-59-3 Ethers 929
Isopropyl tert -butyl ketone CyH,60 5857-36-3 Ketones 941
Isopropyl ethanoate CsHiO; 108-21-4 Esters 969
Isopropyl ethyl sulfide CsHiS 5145-99-3 Sulfides 1046
4-Isopropylheptane CioHz 52896874 t-Alkanes 840
Isopropyl methyl suifide CiHyoS 1551-21-9 Sulfides 1042
1sopropyl methyl sulfone CsH0,S 4853-74-1 Sulfones 1051
Isopropyl nitrate CsHNO; 1712-64-7 Nitrates 1032
Isopropyl 3-pentenocate GsH 40, 62030-41-5 Esters 974
N-Isopropylurea CHuNO 691-60-1 Ureas 1012

JKL
L-Lactic acid C:HOs 79-33-4 Acids 946
Lauric acid Ci2H240, 143-07-7 Acids 947,948
DL-Leucine CH1:NO, 328-39-2 Amino acids 1016
DL-Leucylglycine CsHisN203 615-82-7 Amino acids 1020
2,3-Lutidine C;H¢N 583-61-9 CycICHN 1004
2,4-Lutidine CHoN 108-47-4 CyciCHN 1005
2,5-Lutidine C7HyN 589-93-5 CycICHN 1005
2,6-Lutidine GHgN 108-48-5 CycICHN 1005
3,4-Lutidine CHN 583-58-4 CyclCHN 1005
3,5-Lutidine GHN 591-22-0 CyclCHN 1005
DL-Lysine CsH1N202 70-54-2 Amino acids 1017

M
Maleic acid CH, 04 110-16-7 Acids 951
Malonamide C3HsN:02 108-134 Amides 1010
Malonic acid C3H 04 141-82-2 Acids 951
Margaric acid Ci7-H2.0- 506-12-7 Acids 949
MEDINA CHuN,O, 14168-44-6 Nitramines 1033
2,2-Metacyclophane CisHis 2319-97-3 Cyclic02 901
2,2-Metaparacyclophane CisHis 5385-36-4 Cyclic02 90
Methanal CH:O 50-00-0 Aldehyde 935
Methanamide CH;NO 75-12-7 Amides 1006
Methane CH,4 74-82-8 n-Alkanes 830
Methanethiol CH.S 74-93-1 Thiols 1035
Methanoic acid CH;0; 64-18-6 Acids 945
Methanol CH.O 67-56-1 Alcohols 909
Methoxybenzene C/HO 100-66-3 Ethers 934
2-Methoxybenzoic acid CsHyOs 579-75-9 Acids 963
3-Methoxybenzoic acid CsHyO3 586-38-9 Acids 963
4-Methoxybenzoic acid CsHgO3 100-09—4 Acids 963
Methoxybutane CsHi,0 628-28-4 Ethers 927
Methoxydecane CuHx0 7289-52-3 Ethers 927
Methoxyethane GHO 540-67-0 Ethers 927
2-Methoxyethanol C:HRO; 109-86—4 Ethers 931
Methoxymethane C:HsO 115-10-6 Ethers 926
1-Methoxy-3-methylbenzene CsHO 100-84-5 Ethers 934
2-Methoxy-(2-methyl)propane CsH,.0 1634-04-4 Ethers 928
Mcthoxypropanc C.H,,O 557-17-5 Ethcrs 927
2-Methoxypropane CsHsO 598-53-8 Ethers 927,928
Methyl acetate C3H(0, 79-20-9 Esters 966
Methy! acrylate CsHs0, 96-33-3 Esters 971
Methyl alcohol CH,LO 67-56-1 Alcohols 009
Methyl amine CH;N 74-89-5 Amines 982
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TABLE 56. Name énd Formula Index — Continued

Name Formula CAS Registry No. Family Page
2-Methylaniline CHN 95-53-4 Amines 989
3-Methylaniline CGHgN 108-44-1 Amines 989
4-Methylaniline CGHyN 106-49-0 Amines 989
N-Methylaniline C;HyN 100-61-8 Amines 990
Methyl azoethane GHsN2 3880-48-6 Diazene 998
Methyl benzoate CsHgO: 93-58-3 Esters 976
2-Methyl benzoic acid CyH0, 118-90-1 Acids 957
3-Methyl benzoic acid CsHsO: 99-04-7 Acids 957
4-Methyl benzoic acid CiH:0, 99-94-5 Acids 957
4-Methylbenzophenone CisH.0 134-84-9 Ketones 944
Methyl benzyl ketone CyH1s0 103-79-7 Ketones 944
1-Methylbicyclo[4.1.0]heptane CsHys 2439-79-4 Cyclic03 905
2-Methylbicyclo[2.2.11hept-2-ene CyHi2 694-92-8 Cyclic03 904
1-Methylbicyclo[3.1.0]hexane C;H,2 4625-24-5 Cyclic03 9203
2-Methylbiphenyl Ci:Hi2 643-58-3 Aromat02 878
3-Methylbiphenyl CisHi2 643-93-6 Aromat02 878
4-Methylbiphenyl Ci3Hiz 644-08-6 Aromat02 878
Methyl bromide CH,Br 74-83-9 Bromide 1086
2-Methyl-1,3-butadiene CsHy 78-79-5 s-Alkenes 857
3-Methyl-1,2-butadiene CsHs 598-25-4 s-Alkenes 858
2-Methylbutane CsHyz 78-78-4 t-Alkanes 835
Methylbutanedioic acid GCsHgO4 498-21-5 Acids 954
2-Methyl-1-butanethiol GCsH12S 1878-18-8 Thiols 1040

~ 2-Methyl-2-butanethiol GCsH,.S 1679-09-0 Thiols 1039
3-Methyl-1-butanethiol GsH,.S 541-31-1 Thiols 1039
3-Methyl-2 butanethiol CyH,.S 2084-18-6 Thiols 1040
Methyl butanoate CsHy,0O; 623-42-7 Esters 966
2-Methylbutanoic acid CsH,00: 116-53-0 Acids 950
3-Methylbutanoic acid CsH100; 503-74-2 Acids 950
2-Mcthyl-1-butanol G110 137-32-6 Alcohols 914
3-Methyl-1-butanol CsH,.0 123-51-3 Alcohols 914
2-Methyl-2-butanol GCsH;20 75-85-4 Alcohols 917
3-Methyl-2-butanone CsH,,0 563-80-4 Ketones 940
2-Methyl-1-butene CsHjo 563-46-2 s-Alkenes 852
2-Methyl-2-butene CsHio 513-35-9 s-Alkenes 852
3-Methyl-1-butene CsHjo 563-45-1 s-Alkenes 853
Methyl (E)-2-butenoate GCsH0, 623-43-8 Esters 971
Methyl trans -2-butcnoate CsHzO2 623-43-8 Esters 971
1-Methyl-4-(1-butenylsulfonyl)benzene Cy;H1,028 111895-49-9 Sulfones 1054
1-Methyl-4-(2-butenylsulfonyl)benzene C;H,40:8 24931-66-6 Sulfones 1053
1-Methyl-4-(3-butenylsulfonyl)benzene C11H14028 17482-19-8 Sulfones 1053
3-Methylbutyl 2-chloropropanoate CyHy5sClO, 62108694 Chiloride 1083
3-Methylbutyl 3-chloropropanoate CyH,;5CIO, 62108-70-7 Chloride 1083
Methyl-n-butyldiazene CsHi2N2 4426464 Diazene 998
3-Methylbutyl dichloroacetate CyH;.Cl,0; 37587-830 Chloride 1083
Methy! butyl ether CsHi1,0 628-28-4 Ethers 927
Methyl tert-butyl ether CsH;20 1634-04—4 Ethers 928
Methyl butyl ketone CsH;20 591-78-6 Ketones 939
Methyl tert-butyl ketone CsH120 75-97-8 Ketones 941
3-Methyi-i-butyne GsHg S98-23-2 Alkynes 86U
Methyl butyrate CsH,00; 623-42-7 Esters 966
Methyl caprate C11Hz;0, 1623-43-8 Esters 967
Methyl caproate C7H140: 106-70-7 Esters 966
Methyl caprylate CyH;50; 111-11-5 Esters 967
Methyl chloride CH;Cl 74-87-3 Chloride 1066
Methy! crotonate CsH30- 62343-8 Esters 971
Methylcyclobutane GCsHio 598-61-8 Cyclic01 891
Methylcyclohexane C:Hy4 108-87-2 Cyclic02 896
1-Methylcyclohexene C;Hy2 591-49-1 Cyclic02 898
Methylcyclopentane CeHi2 96-37-7 Cyclic01 891
1-Methylcyclopentene CsHio 693-89-0 Cyclic02 895
3-Methylcyclopentene CsHio 1120-62-3 Cyclic02 895,896
4-Methylcyclopentene CeHio 1759-81-5 Cyclic02 896
2-Methyldecane CnHzs 6975-98-0 t-Alkanes 836
Methyl decanoate C11H20: 110-42-9 Esters 967

Methyl decyl ether C;H,0 7289-52-3 Ethers 927
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TABLE 56. Name and Formula Index — Continued

Name Formula CAS Registry No. Family Page
Methyl 2,2-dimethylpropanoate C¢H,,0," 598-98-1 Esters 971
Methyldinitramine CH;3N304 25346-05-8 Nitramines 1033
4-Methyldiphenylmethane CiHys 620-83-7 Aromat02 875
N'-Methyl-N,N-diphenylurea C1H N0 13114-72-2 Ureas 1013
Methyl dodecanoate Ci3Hz60: 111-82-0 Esters 967
Methyl n-dodecyl ketone Ci4Hz0 2345-27-9 Ketones 940
Methyl enanthate CsH,160; 106-73-0 Esters 967
2:Methylenebicyclo[2.2.1]heptane CgHia 497-35-8 Cyelic03 904
N,N'-Methylene-bis-(N,N'-dimethylurea) C7H6N4O> 60913-23-7 Ureas 1014
Methylenecyclobutane CsHs 1120-56-5 Cyclic01 891
Methylenecyclohexane CHpz 1192-37-6 Cyclic02 896
Methylenecyclopentane CsHyo 1528-30-9 Cyclic01 891
Methylenedinitramine CH,4N,O,4 14168-44-6 Nitramines 1033
Methyl ethanoate C:HeO2 79-20-9 Esters 966
1-Methyl-2-ethylbenzene GHi2 611-14-3 Aromat01 868
1-Methyl-3-ethylbenzene CHy 620-14-4 Aromat01 868
1-Methyl-4-ethylbenzene CyHyz 622-96-8 Aromat01 868
3-Methyl-2-ethyl-1-butene CHy 7357-93-9 s-Alkenes 857
Methylethyldiazene GC;HN, 3880-48-6 Diazene 998
Methyl ethyl ether GCH:O 540-67-0 Ethers 927
Methyl ethyl ketone C,HyO 78-93-3 Ketones 938
2-Methyl-3-ethyl-1-pentene CsHje 19780-66-6 s-Alkenes 857
Methyl fluoride CH3F 593-53-3 Fluoride 1058
N -Methylformamide C:H;NO 123-30-7 Amides 1008
Methy! formate CH,0; 107-31-3 Esters 966
N-Methyiglycine GHyNO, 107-97-1 Amino acids 1014
2-Methylheptane CyHig 592-27-8 1-Alkanes 836
3-Methylheptane GHys - 111002-96-1 t-Alkanes 837
4-Methylheptane CsHig 589-53-7 t-Alkanes 838
Methyl heptanoate CsH,60. 106-73-0 Esters 967
Methyl hexadecanoate Ci7H3,0, 112-39-0 Esters 968
2-Methylhexane C7Hye 591-76-4 t-Alkanes 836
3-Methylhexane C;Hy6 589-34-4 t-Alkanes 837
Methyl hexanoate CHuO; 106-70-7 Esters 966
3-Methyl-cis-3-hexene CHy, 4914-89-0 s-Alkenes 853,854
3-Methyl-trans -3-hexene CsH,, 3899-36-3 s-Alkenes 851
Methyl hexyl ketone CsH,0 111-13-7 Ketones 939
Methylhydrazine CHsN: 60-34-4 Hydrazines 997
Methyl iodide CHsl 74-88-4 Todide 1092
Methyl 2-iodobenzoate C:H-10, 6(10-97-9 Todide 1098
Methyl 3-iodobenzoate CgH;710: 618-91-7 Iodide 1098
Methyl 4-iodobenzoate CyH;10, 619-44-3 Iodide 1098
1-Methyl-2-isopropylbenzene CioHya 527-84-4 Aromat01 869
1-Methyl-3-isopropylbenzene CioHis 535-77-3 Aromat01 869
1-Methyl-4-isopropylbenzene CioHi4 99-87-6 Aromat01 869
Methyl isopropyl ether CH,;00 598-53-8 Ethers 927,928
Methyl! isopropyl ketone CsH,00 563-80—4 Ketones 940
Methyl isovalerate CeH,;20- 556-24-1 Esters M
Methyl laurate Ci3sH360; 111-82-0 Esters 967
Methyl methacrylate CsH:0, 80-62~6 Esters 971
N-Methylmethanamide C:H;NO 123-39-7 Amides 1008
Methyl methanoate C:H,0; 107-31-3 Esters 966
‘Methyl 2-methylbutanoate C¢H,20; 868-57-5 Esters 970
Methy! 3-methylbutanoate C:H;20; 556-24-1 Esters 971
1-Methyl-4-(1-methylethenylsulfonyl)benzene CioH;20.8 67605-02~1 Sulfones 1053
Methyl 2-methylpropenoate CsHyO5 80-62-6 Esters 971
1-Methyl-4-(2-methyl-2-propenylsulfonyl)benzene Cy1H10,8 16192044 Sulfones 1054
Methyl myristate CisH30: 124-10-7 Esters 968
1-Methylnaphthalene CuHio 90-12-0 Aromat02 879
2-Methylnaphthalene CiiHypo 91-57-6 Aromat(02 879,880
Methyl nitrate CH3NO; 598-58-3 Nitrates 1032
Methyl nitrite CH3:NO- 624-91-9 Nitrites 1031
1-Methyl-2-nitrobenzene C;H,NO, 88-72-2 Nitros 1026
1-Methyl-3-nitrobenzene CH;NO; 99-08~1 Nitros 1026
1-Methyl-4-nitrobenzene CH;NO, 99-99-0 Nitros 1026
2-Methyl-2-nitropropane CHyNO, 594-70-7 Nitros 1024
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TABLE 56. Name and Formula Index — Continued

Name Formula -CAS Registry No. Family Page
N-Methyl-N-nitro-(2,4,6-trinitro)aniline C;H;sNsOy 479-45-8 Nitramines 1034
2-Methylnonane CioHz 871-83-0 t-Alkanes 836
3-Methylnonane CioHz 5911-04-6 t-Alkanes 837
4-Methyinonane CioHz 17301-94-9 t-Alkanes 838
5-Methylnonane CioHz 15869-85-9 t-Alkanes 838
Methyl nonanoate CioH200: 1731-84-6 Esters 967
2-Methyloctane CyHyo 3221-61-2 t-Alkanes 836
3-Methyloctane CsHzo 2216-33-3 t-Alkanes 837
4-Methyloctane CsHy 2216-34-4 t-Alkanes 838
Methyl octanoate GCyH,502 111-11-5 Esters 967
2-Methyloxirane GCsHeO 75-56-9 Ethers 933
Methyl palmitate C17H340, 112-39-0 Esters 968
Methyl pentadecanoate C16H3,0, 7132-64-1 Esters 968
Methyl pentadecylate Ci6H3,0; 7132-64-1 Esters 968
N-Methylpentanamide C¢H;sNO 6225-10-1 Amides 1009
Methyl pentanoate CsH;20: 624-24-8 Esters 966
2-Methylpentane CsHys 107-83-5 t-Alkanes 835
3-Methylpentane CeH;4 96-14-0 t-Alkanes 837
2-Methyl-2-pentanethiol CsHi1iS 1633-97-2 Thiols ‘ 1040
2-Methyl-3-pentanol GeH10 565-67-3 Alcohols 916
4-Methyl-2-pentanol CeH,,0 108-11-2 Alcohols 916
2-Methyl-3-pentanone CsH,,0 565-69-5 Ketones 941
3-Methyl-1-pentene GeHiz 29564-68-9 s-Alkenes 853
2-Methyl-1-pentene CeH;, 763-29-1 s-Alkenes 852
2-Methyl-2-pentene CeHj2 625274 s-Alkenes 852
cis-3-Methyl-2-pentene CsHia 922-61-2 s-Alkenes 853
trans -3-Methyl-2-pentene CeHjo 616-12-6 s-Alkenes 853
4-Methyl-1-pentene CeHy 691-37-2 s-Alkenes 854
cis-4-Methyl-2-pentene GCeHi2 691-38-3 s-Alkenes 854
trans-4-Methyl-2-pentene CeHi2 674-76-0 s-Alkenes 854
Methyl pentyl sulfide CeH,4S 1741-83-9 Sulfides 1043
Methy! perlargonate Ci0H200: 1731-84-6 Esters 967
2-Methylphenol GH;0O 95-48-7 Alcohols 921
3-Methylphenol CH;O 108-39-4 Alcohols 921
4-Methylphenol CH:O 106-44-5 Alcohols 921
3-Methylphenyl acetate GyH,,0; 122-46-3 Esters 976
N-Methyl-N-phenylaniline CisHisN 552-82-9 Amines 990

3-Methylphenyl ethanoate CoH 1002 122-46-3 Esters 976
Methyl phenyl ether C;H.0 100-66-3 Ethers 934
1-Methyl-1-phenylethyl hydroperoxide GH,;0; 80-15-9 Hydroperoxides 980
Methyl phenyl ketone CGsH,O 98-86-2 Ketones 944
Methyl phenyl sulfide _ C7H,S 100-68-5 Sulfides 1047
Methyl phenyl sulfone C-H:0-S 3112-85-4 Sulfones 1052
N-Methylpiperidine CsHsN 626-67-5 CyciCHN 1003
2-Methylpiperidine CsHy;sN 109-05-7 CyclCHN 1004
4-Methylpiperidine CsHisN 626-58—4 CyclCHN 1004
Methyl pivalate C<H:20- 598-98-1 FEsters 971
1-Methyl-4-(1,2-propadienylsulfonyl)benzene Cy0H,00:S 16192-08-8 Sulfones 1053
2-Methylpropanal CsH:O 78-84-2 Aldehyde 937
N-Methylpropanamide C:HyNO 1187-58-2 Amides 1009
2-Methylpropanamide C:H,NO 563-83-7 Amides 1007
2-Methylpropane CiHio 75-28-5 t-Alkanes 835
2-Methylpropanenitrile CsH7/N 78-82-0 Nitriles 994
2-Methyl-1-propanethiol CiH,0S : 513-44-0 Thiols 1039
2-Methyl-2-prapanethiol CHy,S 75-66-1 Thiols 1039
Methyl propanoate C4H30: 554-12-1 Esters 966
2-Methyl-1-propanol C:H;00 78-83-1 Alcohols 914
2-Methyl-2-propanol C4H,00 75-65-0 Alcohols v16,917
2-Methyl-1,2-prapanediamine C4H;:N2 811-93-8 Amines 98S
2-Methyl-1,2-propanediol CH,,0, 558-43-0 Alcohols 918
2-Methylpropanoyl chloride CH,CIO 79-30-1 Chloride 1084
2-Methylpropene C.Hy 115-11-7 s-Alkenes 852
Methyl propenoate C,H, O, 06-33-3 Esters 271
1-Methyl-2-propenylbenzene CioHi2 934-10-1 Aromat(02 874
1-Methyl-4-(2-propenylsulfonyl)benzene CioH20,S 3112-87-6 Sulfones 1053
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TABLE 56. Name and Formula Index — Continued

Name Formula CAS Registry No. Family Page
(E)-1-Methyl-4-(1-propenylsulfonyl)benzene Ci0H2058 32228-15-2 Sulfones 1053
N-Methylpropionamide C:HsNO 1187-58-2 Amides 1009
Methyl propionate C4HsO: 554~12-1 Esters 966
(2-Methyl)propoxy-2-(2-methyl)propane CsH,;50 6163-66-2 Ethers 929
2-Methylpropyl amine C:HuN 78-81-9 Amines 983
(1-Methylpropyl)benzene CioHi4 135-98-8 Aromat02 872
(2-Methylpropyl)benzene CioHi 538-93-2 Aromat02 873
1-Methyl-2-propylbenzene CioHis 1074-17-5 Aromat01 868
1-Methyl-3-propylbenzene CioHis 1074-43-7 Aromat01 869
1-Methy!-4-propylbenzene CioHia 1074-55-1 Aromat01 869
2-Methylpropyl dichloroacetate CsH10CL0, 37079-08-6 Chloride 1083
N-(2-Methyl-2-propyl)ethanamide CsH,;3NO 762-84-5 Amides 1009
2-Methylpropyl ethanoate GsH;20, 110-19-9 Esters 969
Methyl propyl ether C4H100 557-17-5 Ethers 927
N-(2-Methylpropylidenc)butylamine CsHpN 6898-75-3 Imines 992
Methyl propyl ketone GCsH,,O 107-87-9 Ketones 938,939
2-Methylpropyl methanoate CsH1002 542-55-2 Esters ‘ 969
Methy! propyl sulfide C.H,0S 3877-154 Sulfides 1042
1-Methyl-4-(1-propynylsulfonyl)benzene Cy0H 00,8 14027-53-3 Sulfones 1053
1-Metnyl-4-(2-propynylisulfonyl)benzene CioH1O:58 16192-07-7 Sulfones 1053
2-Methylpyiidine CeH;N 109-06-8 CyclCHN 1004
3-Methylpyridine CsHsN 108-99-6 CycICHN 1004
4-Methylpyridine CsH:N 108-89-4 CycICHN 1004
N-Methylpyrrole CsH;N 96-54-8 CyclCHN 1002
N-Methylpyrrolidine CsHy;N 120-94-5 CyclCHN 1003
meta -Methylstyrene CoHyo 100-80-1 Aromat(2 873
ortho -Methylstyrene CsHyo 611-15-1 Aromat02 873
para-Methyistyrene CyHio 622-97-9 Aromat02 873,874
a-Methyistyrene CoHio 98-83-9 Aromat02 874
cis-B-Methylstyrene CoHjp 766-90-5 Aromat02 874
trans -B-Methylstyrene CyHjyy 873-66-5 Aromat02 874
Methylsuccinic acid CsHsO4 498-21-5 Acids 954
Methylsuccinic anhydride CsHs0; 4100-80-5 Anhydrides 964
Methyl tetradecanoate Ci5H3002 124-10-7 Esters 968
2-Methyl thiolane CsHjoS 1795-09-1 CycICHS 1057
3-Methyl thiolane CsHyoS 4740-00-5 CycICHS 1057
2-Methylthiophene CsHeS 554-14-3 CycICHS 1057
3-Methylthiophene CsHsS 616444 CycICHS 1057

Methyl tolyl ether CgH, 0 100-84-5 Ethers 034
Methyl p-tolyl sulfone CsH,00,S 3185-99-7 Sulfones 1052
Methyl tridecanoate Ci4H20: 1731-88-0 Esters 968
Methyl tridecylate Ci4Hx0, 1731-88-0 Esters 968
Methyl n-tridecyl ketone CisH10 2345-28-0 Ketones 940
Methyl undecanoate Ci12H2:0: 1731-86-8 Esters 967
Methyl undecylate C2H140, 1731-86-8 Esters 967
Methylurea CHeNO 598-50-5 Ureas 1011
Methyl valerate CsH120, 624-24-8 Esters 966
Myristic acid CisHz0, 544-63-8 Acids 948
Myristonitrile CiaHzN 629-63-0 Nitriles 994
N
Naphthacene CisHiz 92-24-0 Aromat02 885
Naphthalene CioHg 91-20-3 Aromat02 878
1,2- Naphthalenediol CioHs0; 574-00-5 Alcohols 925
1,3-Naphthalenediol CioHzO2 132-86-5 Alcohols 925,926
1,4-Naphthalenediol CioHs0, §71-60-8 Alcohols 926
2,3-Naphthalenediol CioH50: 92-44-4 Alcohols 925
1-Naphthoic acid CiiHgO, 86~55-5 Acids 962
2-Naphthoic acid C11HyO, 93-09-4 Acids 962,963
1-Naphthol CiHs0 90-15-3 Alcohols 924
2-Naphthol CioHsO 135-19-3 Alcohois 925
N’-(1-Naphthyl)-N,N-diphenylurea C:HiN>O 60302-02-5 Ureas 1013
2-Nitroaniline CsHsN,O; 88-74-4 Nitros 1028
3-Nitroaniline CeHsN>O, 99-09-2 Nitros 1028,1029
4-Nitroaniline CsHsN20O; 100-01-6 Nitros 1029
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TABLE 56. Name and Formula Index — Continued

Name Formula CAS Registry No. Family Page
Nitrobenzene C¢HsNO, 98-95-3 Nitros 1025
2-Nitrobenzoic acid C7HsNO4 552-16-9 Nitros 1030
3-Nitrobenzoic acid C;HsNO, 121-92-6 Nitros 1030,1031
4-Nitrobenzoic acid C;HsNO, 62-23-7 Nitros 1031
1-Nitrobutane CsHoNO; 627-05-4 Nitros 1023
2-Nitrobutane C4HgNO, 600-24-8 Nitros 1023,1024
Nitroethane. CHsNO, 79-24-3 Nitros 1023
Nitroglycerine C3HsN30y 55-63-0 Nitrates 1033
Nitromethane CH;NO; 75-52-5 Nitros 1022
Nitromethylbenzene ) C7H;NO, 622-42-4 Nitros 1026,1027
1-Nitronaphthalene CigH/NO; : 86-57-7 Nitros 1026
1-Nitropentane CsH;NO, ‘ 628-05-7 Nitros 1023
m-Nitrophenol CsHsNO; 554-84-7 Nitros 1027
-o-Nitrophenol CsHsNOs 88-75-5 Nitros 1027
p-Nitrophenol CeHsNO3 100-02-7 Nitros 1027,1028
2-Nitrophenol CsHsNO; 88-75-5 Nitros 1027

3-Nitrophenol CsHsNO; 554-84-7 Nitros 1027
4-Nitrophenol C¢HsNO; 100-02-7 Nitros 1027,1028
N-Nitropiperidine CsH;oN,0> 7119-94-0 Nitramines 1034
1-Nitropropane GH7NO; 108-03-2 Nitros 1023
2-Nitropropane : GsH;NO; 79-46-9 Nitros 1023
Nitrosobenzene CsHsNO 586-96-9 Nitroso 1021
4-Nitroso-1-naphthol CiwH/NO, 605-60-7 Nitroso 1021
N-Nitrosopiperidine CsHoN,O 100-75-4 Nitroso 1021
2-Nitrotoluene C;H;NO, 88-72-2 Nitros 1026
3-Nitrotoluene C/H;NO, 99-08-1 Nitros 1026
4-Nitrotoluene C;H;NO; 99-99-0 Nitros 1026
Nitrourea CH;N;0; 556-89-8 Nitramines 1033
Nonadecane Ci9Ha 629-92-5 n-Alkanes 833
Nonadecanoic acid CyoH3;0, 646-30-0 Acids 949
Nonadecanol CisHyO 1454-84-8 Alcohols 913
n-Nonadecyl alcohol CisHuO 1454-84-8 Alcohols 913
Nonadecylic acid ) Ci1oH340: 646-30-0 Acids 949
Nonaldehyde GH,O 124-19-6 Aldehyde 937
Nonanal CyHi50 124-19-6 Aldehyde 937
Nonane CyHyo 111-84-2 n-Alkanes 831
Nonanedioic acid CyH;604 123-99-9 Acids 953
1-Nonanethiol CoH20S 1455-21-6 Thiols 1037
Nonanoic acid CyH;40, 112-05-0 Acids 947
Nonanol CyH»0 143-08-8 Alcohols 911
5-Nonanone CoHi0 502-56-7 Ketones 939,940
1-Nonene GCoH,s 124-11-8 n-Alkenes 847
n-Nonyl alcohol CyH20 143-08-8 Alcohols 911
Nonylbenzene CisHas 1081-77-2 Aromat01 867
Nonylcyclopentane CysHog 2882-98-6 Cyclic02 894
1-Nonyne GHie 3452-09-3 Alkynes 859
Norbornadiene CHg 121-46-0 Cyclic03 902
Norbornane CHyp 279-23-2 Cyclic03 903
Norbornene CHio 498-66-8 Cyclic03 903
Norleucine CsH1sNO, 616-06-8 Amino acids 1016
0
Octadecane CisHax 593-45-3 n-Alkanes 833
Octadecanoic acid CisH360: 57-114 Acids 949
Octadecanol CisH30 112-92-5 Alcohols 913
n-Octadecyl alcohol C1sH330 o 112-92-5 Alcohols 913
1,7-Octadiyne CsHio 871-84-1 Alkynes 862
2,2,3,3,4,4,5,5-Octafluoro-1,6-hexanediol CsHgF0; 355-74-8 Fluoride 1064
Octafluoropropane G;Fy 76-19-7 Fluoride 1065
Octahydroazocine C7HisN 1121-92-2 CycICHN 1005
QOctaldehyde CeH,0 124-13-0 Aldehyde 937
Octanal CsHiO 124-13-0 Aldehyde 937
Octanamide CsH;2NO 629-01-6 Amides 1008
Octane CsHis 111-65-9 n-Alkanes 831
Octanedioic acid CoH,,0, 505-48-6 Acids Q952
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TABLE 56. Name and Formula Index — Continued
Name Formula CAS Registry No. Family Page
Octanenitrile CsHisN 124-12-9 Nitriles 993
1-Octanethiol CsHisS 111-88-6 Thiols 1036,1037
Octanoic acid CsH,60, 124-07-2 Acids 947
Octanol CyH, 30 111-87-5 Alcohols 911
2-Octanone CsH,160 111-13-7 Ketones 939
1-Octene CsHie 111660 n-Alkenes 847
cis-2-Octene CsHye 7642-04-8 n-Alkenes 849
trans-2-Octene CsHie 13389-42-9 n-Alkenes 849
1-Octen-3-yne CyHi, 17679-92-4 Alkynes 861
Octogen C4HgN3zOy 2691-41-0 Nitramines 1034
n-Octyl alcohol CsH1s0 111-87-5 Alcohols 911
Octylbenzene CisHz, 2189-60-8 Aromat01 867
Octylcyclopentane CisHas 1795-20-6 Cyclic02 894
1-Octyne CiHi4 629-05-0 Alkynes 859
DL-Omithine GsHy2N20, 616-07-9 Amino acids 1017
Oxalic acid CH:0, 144-62-7 Acids 951
Oxane CsH,00 142-68-7 Ethers 934
Oxetane GHsO 503-30-0 Ethers 933
2-Oxetanone CH,0; 57-57-8 Esters 975
Oxirane CH,0 75-21-8 Ethers 932
Oxolane C.HsO 109-99-9 Ethers 933
1,1'-Oxybisbenzene C2H, 00 101-84-8 Ethers 935
1,1'-Oxyhisethene C,H,O 100-93.3 Ethers 929
P
Palmitic acid Ci1cH3202 57-10-3 Acids 948,040
2,2-Paracyclophane CisHie 1633-22-3 Cyclic02 901
3,3-Paracyclophane CisHzo 2913-24-8 Cyclic02 901
Pelargonic acid GH 150, 112-05-0 Acids 947
Pentachlorobenzene CsHCls 608-93-5 Chloride 1075,1076
Pentachloroethane C;HCls 76-01~7 Chloride 1070
Pentachlorophenol CHCILO 87-86-5 Chloride 1078
Pentacosane CysHs; 629-99-2 n-Alkanes 834
Pentacyclo[4.2.0.0%,5.0%,8.0%,7]octane CgHg 277-10-1 Cyclic03 904
Pentadecane CisHaz 629-62-9 n-Alkanes 832
Pentadecanoic acid Ci5H3002 1002-84-2 Acids 948
Pentadecanol CisH3,0 629-76-5 Alcohols 912
2-Pentadecanone CisHx0 2345-28-0 Ketones 940
n-Pentadecyl alcohol CysH3,0 629-76-5 Alcohols 912
Pentadecylic acid CisH300: 1002-84-2 Acids 948
1,2-Pentadiene CsHy 591-95-7 n-Alkenes 850
cis-1,3-Pentadiene CsHg 1574-41-0 n-Alkenes 850
trans-1,3-Pentadiene CsHy 2004-70-8 n-Alkenes 851
1,4-Pentadiene CsHg 591-93-5 n-Alkenes 851
2,3-Pentadiene CsHg 591-96-8 n-Alkenes 851
Pentaerythritol CsHi1204 115-77-5 Alcohols 919
Pentaethylbenzene Ci6Has 605-01-6 Aromat(02 872
Pentafluorobenzene C¢HFs 363-724 Fluoride 1062,1063
Pentafluorobenzoic acid C;HF;0, 602-94-8 Fluoride 1064
Pentafluorophenol CHF:<0 771-61-9 Flunoride 1064
2,2,3,3,3-Pentafluoro-1-propanol G3H3FsO 422-05-9 Fluoride 1064
2,3,4,5,6-Pentafluorotoluene C;H5Fs 771-56-2 Fluoride 1063
Pentafluoro(trifluoromethyl)benzene GFy 434-64-0 Fluoride 1060
Pentaldehyde CsHiO 110-62-3 Aldehyde 036
Pentamethyl benzoic acid Ci2H 602 2243-32-5 Acids 961
Pentamethylbenzene CiiHis 700-12-9 Aromat(1 865
Pentanal CsH;00 110-62-3 Aldehyde 936
Pentanamide GsHuNO 626-97-1 Amides 1007
Pentane CsH,; 109-66-0 n-Alkanes 830
1,5-Pentanedinitrile CsHgN, 544-13-8 Nitriles 996
Pentanedioic acid CsHs0,4 110-94-1 Acids 952
1,5-Pentanediol C:H1,0- 111-29-5 Alcohals 919
2,4-Pentanedione CsHsO, 123-54-6 Ketones 942
1,5-Pentanedithiol GCsHi282 928-98-3 Thiols 1038
Pentanenitrile CsHyN 110-59-8 Nitriles 993
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TABLE 56. Name and Formula Index — Continued

Name Formula CAS Registry No. Family Page
1-Pentanethiol CsH;3S 110-66-7 Thiols 1036
Pentanoic acid CsH1002 109-52-4 Acids 946
Pentanol CsH;;.0 71-41-0 Alcohols 910
2-Pentanol CsH;,0 6032-29-7 Alcohols 915
3-Pentanol GCsH,,0 584-02-1 Alcohols 915
4-Pentanolactone CsHgO, 108-29-2 Esters 975
5-Pentanolactone CsHgO, 542-28-9 Esters 975
2-Pentanone CsH;00 107-87-9 Ketones 938,939
3-Pentanone CsH,;,0 96-22-0 Ketones 939
Pentanoyl chloride CsHoCIO 638-29-9 Chioride 1084
Pentaphenylethane CazHos" 19112-42-6 Aromat02 877
1-Pentene CsHyo - 109-67-1 n-Alkenes 846
cis-2-Pentene CsHyo 627-20-3 n-Alkenes 848
trans -2-Pentene CsHyo 646-04-8 n-Alkenes R48
trans-2-Pentenenitrile GCH/N 26294-98-4 Nitriles 995
trans-3-Pentenenitrile CsHoN. 16529-66-1 Nitriles 995
cis-3-Penten-1-yne CsHe 1574-40-9 Alkynes 861
trans-3-Penten-1-yne CsH, 2004-69-5 Alkynes 861
2,2,3,4,4-Pentmethylpentane CyoHz2 16747-45-8 g-Alkanes 845
n-Pentyl alcohol CsH;O0 71-41-0 Alcohols 910
n-Pentyl amine CsHjsN 110-58-7 Amines 983
Pentylbenzene Ci:Hy6 700-12-9 Aromat01 866
Pentylcyclohexane CiHa2 4292-92-6 Cyclic02 898
Pentylcyclopentane CioHao 3741-00-2 Cyclic02 893
1-Pentylnaphthalene CisHis 86-89-5 Aromat02 881
2-Pentylnaphthalene CisHis 93-22-1 Aromat02 881
1-Pentyne GCsHy 627-19-0 Alkynes 858,859
2-Pentyne CsHg 627-21-4 Alkynes 860
Perbenzoic acid C7H403 93-59-4 Peroxyacids 980
Perdodecanoic acid Ci2H2405 2388-12-7 Peroxyacids 980
Perfluoropropane GsFy 76-19-7 Fluorides 1065
Perhexadecanoic acid CisH3205 7311-29-7 Peroxyacids 981
Peroctadecanoic acid Ci13H3404 5796-86-1 Peroxyacids 981
Peroxylauric acid C12H2403 2388-12-7 Peroxyacids 980
Peroxymyristic acid C14H203 19816-73-0 Peroxyacids 980
Peroxypalmitic acid C16H3203 7311-29-7 - Peroxyacids 981
Peroxystearic acid C1sH3603 5796-86-1 Peroxyacids 981
Pertetradecanoic acid Ci4H203 19816-73-0 Peroxyacids 980
Perylene CyoHj2 198-55-0 Aromat(02 886
Phenanthrene Ci4Hjo 85-01-8 Aromat02 885
Phenetole CsH,00 103-73-1 Ethers 934

Phenol CsHsO 108-95-2 Alcohols 921
N-Phenylacetamide CsHgNO 103-84-4 Amides 1010
Phenyl acetate CsHsO: 122-79-2 Esters 976
DL-Phenylalanine CHiNO; : 150-30-1 Amino acids 1018
N-Phenylaniline Ci2H 1N 122-39—+4 Amines 990
Phenylazide CsHsN; 622-37-7 Azides 1000
Phenyl benzoate Ci3H;002 93-99-2 Esters 976
Phenylbutanedioic acid CioH1004 635-51-8 Acids 963
1-Phenyl-1-butanone CioH120 495~40-9 Ketones 944
Phenylcarbinol C/HO 100-51-6 Alcohols 914
Phenylcyclopropane CyHyo 873494 Cyclic03 906
N-Phenylethanamide CsHyNO 103-84-4 Amides 1010
Phenyl ethanoate CzH0, 122-79-2 Esters 976
2-Phenylethylamine CiHuN 64-04-0 Amines 990
N-Phenyiglycine CsHyNO: 103-01-5 Amino acids 1019
Phenylhydrazine CeHiN, 100-63-0 Hydrazines 998
N-(Phenylmethylene)benzenimine CisHuN 538-51-2 Imines 992
Phenylnitromethane CH;NO; 622-42-4 Nitros 1026,1027
1-Phenyl-1-propanone CyH;00 93-55-0 Ketones 944
1-Phenyl-2-propanone CyH,00 103-79-7 Ketones 944
trans-Phenyl B-styryl sulfone Ci14H 2028 16212-06-9 Sulfones 1054
Phenylsuccinic acid Ci1oH1004 635-51-8 Acids 963
Phenyl p-tolyl ketone CiH 20 134-84-9 Ketones 944
Phenylurea C7HsN:0 64-10-8 Ureas 1013

Phenyl vinyl sulfone CsHgO2S 5535-48-8 Sulfones 1052
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TarlE 56. Name and Formula Index ~ Continued

Name Formula CAS Registry No. Family Page
Phthalic acid CsHsO4 88-99-3 Acids 961
Phthalic anhydride GHaOs 85-44-9 Anhydrides 965
1,2-Phthaloyl chioride CsHLCL0, 88-95-9 Chloride 1085
1,3-Phthaloy} chioride CsHCL0; 100-20-9 Chioride 1085
1.4-Phthaloyl thloride CeHiC102 99-63-8 Chloride 1085
2-Picoline CH/N 109-06-8 CycIlCHN 1004
3-Picoline GHIN 108-99-6 CyclCHN 1004
4-Picoline CsHaN 108-89-4 CycICHN 1004
. Picramide CHuNsOs 489-98-5 Nitros 1030
Picric acid CsHaN;05 20663-11-4 Nitros 1028
Pimelic acid GH04 111-16-0 Acids 952
Piperidine CsHyN 110-89-4 CycICHN 1002
Pivalic acid CsHy00: 75-98-9 Acids 950
Pivalic anhydride CigH303 1538-75-6 Anhydrides 964
Propanal CH.0 123-38-6 Aldehyde 935,936
Propanamide C:H;NO 79-05-0 Amides 1006,1007
Propane C;Hg 74-98-6 n-Alkanes 830
Propanediamide GCsHsN;0; 108-134 Amides 1010
1,2-Propanediamine GsH N> 78-90-0- Amines 984
Propanedioic acid C;HLO, 141-82-2 Acids 951
1,2-Propanediol C3H O, 57-55-6 Alcohols 917
1,3-Prapanediol G:H, 0, 504-63-2 Alenhols 017
1,3-Propanedithiol CsHiS: 109-80-8 Thiols 1038
Propanenitrile CHsN 107-120 Nitriles 992
1-Propanethiol GH,S 107-03~1 Thiols 1035,1036
2-Propanethiol CsH,S 75-33-2 Thiols 1038
1,2,3-Propanetriof GHO5 56-81-5 Alcohols 918
Propanoic acid GHO, 79-09-4 Acids 945
Propanoic anhydride CsH10s 123-62-6 Anhydrides 964
Propanol GHO 71-23-8 Alcohols 910
2-Propanol GCH,O 67-63-0 Alcohols 915
3-Propanolactone CH.O, 57-57-8 Esters 975
Propanone CHO 67-64~1 Ketones 938
Propanoyi chloride GH;CIO 79-03-8 Chloride 1084
Propenenitrile C;HN 107-13-1 Nitriles 994
2-Propenoic acid G:H,0, 79-10-7 Acids 950
2-Propenol GHO 107-18-6 Alcohols 909,910
2-Propenyibenzene GoH,yo 300-57-2 Aromat(2 874
cis-1-Propenylbenzene CyHyo 766-90-5 Aromat0?2 874
trans-1-Propenylbenzene CyHyy 873-66-5 Aromat(2 874
B-Propiolactone GHL0, 57-57-8 Esters 975
Propionaldehyde CH0 123-38-6 Aldehyde 935,936
Propionamide GHNO 79-05-0 Amides 1006.1007
Propionic acid GHO; 79-09—4 Acids 945
Propionic anhydride CeHi00s 123-62-6 Anhydrides 964
Propionitrite : GHsN 107-12-0 Nitriles 992
2-Propoxyethanol CsHiO2 2807-30-9 Ethers 932
2-Propoxy-2-(2-methyl)propane C7H;s0 17348-59-3 Ethers 929
Propoxypropane - GHwO 111-43-3 Ethers 926
2-Propoxy-2-propane GHi0 108-20-3 Ethers 928
N-Propylacetamide CsH;NO 5331-48-6 Amides 1008
Propyl acctatc CsHioO2 109-60—4 Esters g6y
n-Propyl alcohol CH0 71-23-8 Alcohols 910
n-Propyt amine C3HyN 107-10-8 Amines 982,983
Propylbenzene CyH;2 103-65-1 Aromat01 866
Propyl (E)-2-butenoate CGH120; 10352-87-1 Esters 973
Propyl trans-2-butenoate CH10, 10352-87-1 Esters 973
Propyl chloroacetate GsHy QIO 5396-24-7 Chloride 1081
Propy} 2-chlorobutanoate CH;::C10; 62108-71-8 Chloride 1082
Propyl 4-chlorobutanoate GHi.CIO, 3153-35-3 Chlaride 1082
Propyl 3-chloropropanoate CsHCIO: 1487-41-8 Chiloride 1082
Propyicyclohexane CoHyg 1678-92-8 Cyclic02 898
Propyicyclopentane CyHis 2040-96-2 Cyclic01 893
Propylene CiHs 115-07-1 n-Alkenes 846
Propylene glycol GHsO; 57-55-6 Alcohols 917
Propylene oxide GH:O 75-56-9 Ethers 933
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TaBLE 56. Name and Formula Index — Continued
Name Formula CAS Registry No. Family Page
N-Propylethanamide GH;;NO 5331-48-6 Amides 1008
N-2-Propylethanamide CsHiuNO 1118-69-0 Amides 1008
Propyl ethanoate CsH,00, 109-60—4 Esters 969
4-Propylheptane CioH22 3178-29-8 t-Alkanes 840
1-Propylnaphthalene CisHyg 2765-18-6 Aromat(2 880
2-Propylnaphthalene CiaHis 2027-19-2 Aromat02 880
Propyl 2-pentenoate CsH,140: 62030-39-1 Esters 973,974
Propyl 3-pentenoate CsH140: 62030404 Esters 974
N-Propylpiperidine CgHsN 5470-02-0 CyclCHN 1005,1006
n-Propyl nitrate G;H;NO; 627-13-4 Nitrates 1032
n-Propyl nitrite CsH7NO: 543-67-9 Nitrites 1031
Propyl pentanoate CsH,60, 141-06-0 Esters 970
Propyl phenyl ketone C10H;20 495-40-9 Ketones 944
Propyl valerate CsH1602 141060 Esters 970
Propyne CsHy 74-99-7 Alkynes 858
1-(Propynylsulfonyl)benzene CsH0:S 2525-41-9 Sulfones 1052
2-(Propynylsulfonyl)benzene CoHO,S 2525-40-8 Sulfones 1052
Pyrazine CiHiN, 290-37-9 CycICHN 1003
Pyrene CisHyo 129-00-0 Aromat02 885
Pyridazine CHuN: 289-80-5 CycICHN 1002
Pyridine CsHsN 110-86-1 CyclCHN 1001,1002
Pyrimidine C.HiN> 289-95-2 CyclCHN 1003
Pyrrole C.HsN 109-97-7 CycICHN 1002
Pyrrolidine CsHyN 123-75-1 CycICHN 1001
Pyrrolizidine CHisN 643-20-9 CycICHN 1006
Q
Quadricyclane C/Hs 278-06-8 Cyclic03 903
Quinoline CyH;N 91-22-5 CyclCHN 1003
R
RDX C3HgNGO¢ 121-824 Nitramines 1034
Resorcinol CsHO2 108-46-3 Alcohols 924
R-salt C3HsN:O; 13980-04-6 Nitroso 1022
S
Salicylic acid CHeO; 69-72-7 Acids 961
Sarcosine G:HsNO> 107-97-1 Amino acids 1014
Sebacic acid C10H 0. 111-20-6 Acids 053
DL-Serine C3H/NO; 302-84-1 Amino acids 1017
Spiropentane CsHs 157-404 Cyclic01 890,891
Stearic acid C1s8H160: 57-11-4 Acids 949
cis-Stilbene Ci4H;2 645-49-8 Aromat02 876
trans-Stilbene CiHp2 103-30-0 Aromat02 876
Styrene CsHs 100-42-5 Aromat02 873
cis-B-Styryl p-tolyl sulfone CisH14028 54897-33-5 Sulfones 1054
trans-p-Styryl p-tolyl sulfone C,5H140:8 16212 08 1 Sulfones 1054
Suberic acid CsH1404 505-48-6 Acids 952
Succinamide C:HsN-0, 110-14-5 Amides 1010
Succinic acid CsHsO4 110-15-6 Acids 951
Succinic anhydride C4H,0; 108-30-5 Anhydrides 964
Succinimide C:HsNO> 123-56-8 CycICHNO 1035
Succinonitrile C4HuN; 110-61-2 Nitriles 996
T
Terephthalic acid CsHeO4 100-21-0 Acids 962
ortho-Terphenyl CisHia 84-15-1 Aromat02 879
2,3,5,6-Tetrachloro-1,4-benzenediol CsH,CLO, 87-87-6 Chloride 1078
1,2,4,5-Tetrachloro-3,6-dimethylbenzene CsHeCly 877-10-1 Chloride 1075
1,1,2,2-Tetrachloroethane C:H.Cly 79-34-5 Chloride 1070
Tetrachloroethylene CGCly 127-18-4 Chloride 1071
1,1,1,3-Tetrachloropropane G;H,Cl, 1070-78-6 Chloride 1070
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TABLE 56. Name and Formula Index — Continued

Name Formula CAS Registry No. Family Page
1,2,2,3-Tetrachloropropane ) GH,Cly 13116-53-5 Chloride 1070
Tetracosane Ca4Hso 646-31-1 n-Alkanes 834
Tetracyclo[3.2.0%7.0*%]heptane C/Hg 278-06-8 Cyclic03 903
Tetradecane Ci4Hzp 629-59-4 n-Alkanes 832
Tetradecanenitrile CiHzN 629-63-0 Nitriles 994
Tetradecanoic acid Cy4H20, 544-63-8 Acids 948
Tetradecanal CiHx:O 112-72-1 Aleohols 012
2-Tetradecanone C1aHz0 2345-27-9 Ketones 940
n-Tetradecy! alcohol Ci4H30 112-72-1 Alcohols 912
Tetraethylbutanedioic acid CoH3,04 4111-60-8 Acids 956
Tetraethyleneglycol CaH140s 112-60-7 Ethers 032
Tetraethylsuccinic acid CoH04 4111-60-8 Acids 956
Tetraethylurea G:HzxN-0 1187-03-7 Ureas 1012
1,2,3,5-Tetrafluorobenzene CeH2F, 2367-82-0 Fluoride 1062
1,2,4,5-Tetrafluorobenzene CsH.F, 327-54-8 Fluoride 1062
1,2,3,4-Tetrafluorobenzene CsHoF, 551-62-2 Fluoride 1062
Tetrafluoroethylene CF, 116-14-3 Fluoride 1059
2,2,3,3-Tetrafluoro-1-propanol GH,F,0 76-37-9 Fluoride 1064
Tetrahydrofuran CH;O 109-99-9 Ethers 933
Tetrahydropyran CsH10O 142-68-7 Ethers 934
3,4,5,6-Tetrahydro-3,3,6,6-tetramethylpyridazine CsHy6N2 19403-24-8 Diazene 999
Tetralite C7HsNsOg 47945-8 Nitramines 1034
Tetramethoxymethane CsH1204 1850-14-2 Fthers 930

1,2,3,4-tetramethylbenzene CiHys 488-23-3 Aromat01 864
1,2,3,5-Tetramethylbenzene CioHis 527-53-1 Aromat(01 864,865
1,2,4,5-Tetramethylbenzene CioHis 95-93-2 Aromat01 865
2.3,4,5-Tetramethyl benzoic acid C.:H:.0, 2408-38-0 Acids 060
2,3,4,6-Tetramethyl benzoic acid CiH,1,0; 2604-45-7 Acids 960,961
2,3,5,6-Tetramethyl benzoic acid Ci1H1402 3854-90-8 Acids 961
2,2,3,3-Tetramethylbutane CsHys 594-82-1 q-Alkanes 844
Tetramethylbutanedioic acid CyH,404 630-51-3 Acids 955
1,1,4,4-Tetramethylcyclotetramethylenediazene GgHj6N2 ‘ 19403-24-8 Diazene 999
1,1,3,3-Tetramethylcyclotrimethylenediazene CHuuN, 2721-31-5 Diazene 999
2,2',5,5'-Tetramethyl-N,N -dipyrry! CiHieN; 10507-71-8 CyclCHN 1002
2,2,7,7-Tetramethylocta-3,5-diyne Ci2His 6130-98-9 Alkynes 862
2,2,6,6-Tetramethyl-4-heptanone CiH0 4436-99-1 Ketones 942
3,3,6,6,-Tetramethylocta-1,7-diyne CioHyg 64020~56-0 Alkynes 862
Tetramethyl orthocarbonate CsH;20: 1850-14-2 Ethers 930
2.2.3.3-Tetramethylpentane CoHaa 7154-79-2 g-Alkanes R44 845
2,2,4,4-Tetramethylpentane CyHyy 1070-87-7 g-Alkanes 845
2,2,4 4-Tetramethyl-3-pentanone GyH,30 815-24-7 Ketones 941
3,3,5,5-Tetramethyl-1-pyrazoline GHuN; 2721-31-5 Diazene 999
Tetramethyisuccinic acid CsH1404 630-51-3 Acids as5s
Tetramethylsuccinic anhydride CsH205 35046-68-5 Anhydrides 965
Tetramethylurea CsH2N,O 632-22-4 Ureas 1011
Tetranitromethane CN,O4 509-14-8 Nitros 1022,1023
3,5,7,9-Tetraoxaundecane - CH 604 4431-82-7 Ethers 931
1,1,4,4-Tetraphenylbutane CasHas 1483-64-3 Cyclic03 908
1,1,1,2-Tetraphenylethane CyHx 2294-94-2 Aromat(2 877
1,1,2,2-Tetraphenylethane CosH2z 632-50-8 Aromat(2 877
Tetraphenylethylene CysHa 632-51-9 Aromat02 884
-Tetraphenylmethane CzsHao 630-76-2 Aromat02 876
Tetraphenylurea CasHuN,O 632-39-3 Ureas 1014
Tetryl C;HsN5Os 479-45-8 Nitramines 1034
Thiacyclobutane C:H.S 287-27-4 CyclCHS 1086
Thiacycloheptane C¢H2S 4753-804 CycICHS 1056
Thiacyclohexane CsH,0S 1613-51-0 CyciCHS 1056
Thiacyclopentane CsHgS 110-01-0 CyclCHS 1056
Thiacyclopropane CH.S 420-12-2 CyclCHS 1056
4-Thia-1-hexene CsH,S 5296-62-8 Sulfides 1046
Thiophene CHLS 110-02-1 CyclCHS 1057
DL-Threonine C4HgNO; 80-68-2 Amino acids 1017
Toluene GHg 108-88-3 Aromat01 863
p-Tolyl vinyl sulfone CyH10028 5535-52-4 Sulfones 1053
1,3,5-Triazine GH3N; 290-87-9 CyclCHN 1002
Tribenzylamine CyHauN 620-40-6 Amines 988
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TABLE 56. Name and Formula Index — Continued

Name Formula CAS Registry No. Family Page
1,2,3-Tribromopropane C3;H;Br3 96-11-7 Bromide 1090
Tri-n-butylamine CizHyN 102-82-9 Anmines 987
2,3,5-Trichloro-1,4-benzenediol CsH3Cl,0; 608-94-6 Chloride 1078
2,2,3-Trichlorobutanal C,H,Cl;0 76-36-8 Chioride 1081
1,1,1-Trichloroethane C:HiCl5 71-55-6 Chloride 1069
1,1,2-Trichloroethane C;H,Cl, 79-00-5 Chloride 1069
Trichloroethylene CHCl, 79-01-6 Chloride 1072
1,2,3-Trichloropropane C3H;Cls 96-18—4 Chloride 1070
1,2,3-Trichloropropene GsH1Cl; 96-19-5 Chloride 1072
1,3,5-Trichloro-2,4,6-trifluorobenzene CsCl3F; 319-88-0 Mixed 1101
1,1,1-Trichloro-3,3,3-trifluoropropane G3H.ClyF; 7125-83-9 Mixed 1100
1,1,2-Trichloro-1,2,2-trifluoroethane GCL3F; 76-13-1 Mixed 1099,1100
Tricyclo[2.2.1.0>6]heptane CHyo 279-19-6 Cyclic03 903
Tricyclo[3.3.1.137)dccanc CiHye 281-23-2 Cyclic02 901
Tricyclo[3.3.1.1>7]decane-1-carboxamide C,H;NO 5511-18-2 Amides 1010
Tridecane Ci3Hys 629-50-5 n-Alkanes 832
Tridecanedioic acid C13H2404 505-52-2 Acids 954
Tridecanoic acid C13H60; 638-53-9 Acids . 948
Tridecanol Ci3Hs0 112-70-9 Alcohols : 912
n-Tridecyl alcohol C13H»0 112-70-9 Alcohols 912
Tri-n-decylamine C3oHgsN 1070-01-5 Amines 988
Tridecylic acid Ciy3Hz02 638-53-9 Acids 948
Triethylamine GCsHisN 121-44-8 Amines 986,987
1,2,3-Triethylbenzene CisHyg 42205-08-3 Aromat02 871
1,2,4-Triethylbenzene Ci2Hyg 877-44-1 Aromat02 871
1,3,5-Triethylbenzene Ci2His 102-25-0 Aromat02 871,872
Triethylbutanedioic acid CioH;504 2103-18-6 Acids 956
Triethyleneglycol CsH 1404 112-27-6 Ethers 932
Triethylsuccinic acid CioH,304 ) 2103-18-6 Acids 956

1,1,1-Trifluorocthanc C;H3F3 420-46-2 Fluoride 1059
1,1,2-Trifluoroethane C:H;F; 430-66-0 Fluoride 1059
2,2,2-Trifluoroethanol C:H;F;0 75-89-8 Fluoride 1063
Trifluoroethylene C,HF,; 359-11-5 Fluoride 1060
1,1,1-Trifluoro-2-iodoethane C,H,F;l 353-83-3 Mixed 1099
(Trifluoromethyl)benzene C;HsF; 98-08-8 Fluoride 1062
3,3,3-Trifluoro-1-propanol C:H;sF;0 2240-88-2 Fluoride 1063
3,3,3-Trifluoropropene GH;F; 677-21-4 Fluoride 1060
Tri-n -hexylamine CisHagN 102-86-3 Amines 987
1,1,1-Trimethoxyethane CsH;,03 1445-45-0 Ethers 930
Trimethoxymethane C4H,00s 149-73-5 Ethers 929
Trimethylamine GsHgN 75-50-3 Amines 986
1,2,3-Trimethylbenzene CsH;» 526-73-8 . Aromat01 864
1,2,4-Trimethylbenzene CoHj, 95-63-6 Aromat01 864
1,3,5-Trimethylbenzene GH;, 108-67-8 Aromat01 864
2,3,4-Trimethyl benzoic acid Ci0H;20; 1076-47-7 Acids 959
2,3,5-Trimethyl benzoic acid CioH;20: 2437-66-3 Acids 959
2,3,6-Trimethyl benzoic acid CioH;20: 2529-39-7 Acids 959
2,4,5-Trimethyl benzoic acid CioH,20; 528-90-5 Acids 959,960
2,4,6-Trimethyl benzoic acid CioH20: 480-63-7 Acids 960
3,4,5-Trimethyl benzoic acid CiuH1202 1076-88-6 Acids 960
2,2,3-Trimethylbutane CHy6 464-06-2 q-Alkanes 843
Trimethylbutanedioic acid CH1204 2103-16-4 Acids 955
2,3,3-Trimethyl-1-butene CGHus 594-56-9 s-Alkenes 856
Trimethylene glycol GH;0; 504-63-2 Alcohols 917
Trimethylene oxide GHiO 503-30-0 Ethers 933
Trimethyl isocyanurate CsHoN30; 827167 CyclCHN 1014
2,2,3~Trimethylpentane CsHis 564-02-3 q-Alkanes 843,844
2,2,4-Trimethylpentane CsHiyg 540-84-1. g-Alkanes 844
2,3,3-Trimethylpentane CsHs 560-21-4 g-Alkanes 844
2,3,4-Trimethylpentane CsHis 565-75-3 t-Alkanes 842
2,2,4-Trimethyl-3-pentanone CsH,60 5857-36-3 Ketones 941
2,4,4-Trimethyl-1-pentene CsHis 107-39-1 s-Alkenes 857
2,4,4-Trimethyl-2-pentenc CsHy6 107-40-4 s-Alkenes 857
Trimethylsuccinic acid C;H;,0,4 2103-16-4 Acids 955
Trimethylurea C4HoNO 632~-14-4 Ureas 1011

2,4,6-Trinitroaniline CsH4N,O¢ 489-98-5 Nitros 1030
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TABLE 56. Name and Formula Index — Continued

Name Formula CAS Registry No. Family Page
1,3,5-Trinitrobenzene CeH3N304 99-35-4 Nitros 1026
Trinitromethane CHN;O¢ 517-25-9 Nitros 1022
2,4,6-Trinitrophenol CeH3N;0, 29663-11-4 Nitros 1028
2,4,6-Trinitrotoluene CHsN3O4 118-96-7 Nitros 1027
Tri-n-nonylamine C7HsN 2044-22-6 Amines 987,988
Tri-n -octylamine CouHsiN 1116-76-3 Amines 987
3,5,7-Trioxanonane CsH140; 111-96-6 Ethers 930,931
Triphenylamine CisHisN 603-34-9 Amines 988
Triphenylazidomethane CigHisN3 14309-25-2 Azides 1001
1,3,5-Triphenylbenzene CosHis 612-71-5 Aromat(2 879
Triphenylcarbinol CisHisO 76-84-6 Alcohols 917
Triphenylene CisHyz 217-594 Aromat(2 885
1,1,1-Triphenylethane CzoHys 5271-39-6 Aromat02 877
1,1,2-Triphenylethane CaoHis 152042-9 Aromat02 877
Triphenylethylene CxHie 58-72-0 Aromat02 877
Triphenylmethane CisHis 519-73-3 Aromat(2 876
Triphenylmethanol CioH,60 76-84-6 Alcohols 917
Triphenylmethylazide CioH;sN3 14309-25-2 Azides 1001
Tri-n-propylamine GyHyN 102-69-2 Amines 987
Tritriacontane CssHas 630-05-7 n-Alkanes 835
L-Tyrosine CH;;NO; 60-18-4 Amino acids 1018

U
Undecane CiHz 1120-21-4 n-Alkanes 831
Undecanedioic acid CuHx0, 1852-04-6 Acids 953
Undecanenitrile CyHaN 2244-07-7 Nitriles 993,994
Undecanoic acid CiHx0, 112-37-8 Acids 947
Undecano! CiH2:0 112-42-5 Alcohols 911
Undecanolactone C11H»0; 710-04-3 Esters 975
6-Undecanone CiH»0 927-49-1 Ketones 940
Undecylbenzene Ci7Hz 6742-54-7 Aromat01 867
Undecylic acid CiiH0; 112-37-8 Acids 947
Undecylnitrile CnHaN 2244-07-7 Nitriles 993,994
Urea CHuN>O 57-13-6 Ureas 1011
v
Valeric acid CsH,00; 109-524 Acids 946
v-Valerolactone GsH;0, 108-29-2 Esters 975
§-Valerolactone CsHy0, 542-28-9 Esters 975
Valeronitrile CHoN 110-59-8 Nitriles 993
L-Valine CsH;;NO; 72-18-4 Amino acids 1016
Valylphenylalanine C14HxN;05 3918-92-1 Amino acids 1021
Vinyl acetate CiHqO, 108-05-4 Esters 971
Vinylcyclohexane CsHia 695-12-5 Cyclic03 904
W,X,Y,Z
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Appendix 1. Groups Derived from Thermodynamic Data
for a Single Compound as Its Source

Groups which have emerged from a thermodynamic
value for single compound and which are not cyclic struc-
tures are characterized by having residuals equal to zero
and are listed below in Table 1-1. Cyclic compound
which requires a ring strain correction and result in hav-
ing zero residuals are excuded from this list but can be
found in Table 2. Also excluded from this list are any

molecular corrections, such as the cis correction, ortho,
meta , and para corrections, and corrections for functional
groups on adjacent carbon atoms. Compounds which can
be described by a single group and cannot be estimated
by group additivity, such as methane, formaldehyde, ace-
tonitrile, nitromethane, methyl chloride, etc., are also
found in Table 2.

TABLE 1-1. Groups derived from data on a single compound

Grolx;

Source compound

C-(H)(C)AC)
C—~(O)x(C)z
Ca—(C)(Cs)
C-(H)2(Cu)(Cp)
C-(H)(C)(Cy)(Cr)
C-(0)s(C)
CO-(H)(CO)
CO-(H)(Ca)
CO-(H)(Cg)
CO—~(C)(CO)
CO-(C)(CO)
C-(O)CN),
C-(C)s(CN)
C—~(Cs)>(N5)
C-(H)(C)2(N»)
Ce~(CNO)
C-(H)2(Cp)(NO»)
S-(H)(Cs)
C-(H)(Cg)(S)
S~(Cs)2
S-(Ca)(S)
C—~(C)s(SO)
SO,~(Ca)
SO~(Cg):
$02-(Cg)(SO7)
COo—~(Cy(I)
C—~(ChH
C-(H)ACa)(CD)
COo-(C)(Cl
CO-(Ce)(Cl)
C—(Br)
C~(H)2(Cag)(Br)
CO—~(C){Br)
C-(Cys()

Ct‘(l)
C-(H)2(Cu)(T)
CO-(C)()
C-(H)(C)(CIXF)
C-(H)(C)(Br)(C])
C—(C)(Br)(F).
Co(CN)(F)

3-Methyl-1-butyne
3,3-Dimethylpenta-1,4-diyne
a-Methylstyrene
2-Propenylbenzenc
1-Methyl-2-propenyl-benzene
1,1,1-Trimethoxyethane
Glyoxal

trans-2-Butenal
Benzaldehyde

Benazil

Biacetyl
2,2-Dimethylpropane-1,3-dinitrile
2,2-Dimethylpropanenitrile
Triphenylmethyl azide
Diisopropyldiazene
1,4-Benzodinitrile N-oxide
Nitromethylbenzene
Benzenethiol

Benzyl mercaptan

Diphenyl sulfide

Diphenyl disulfide
tert-Butyl cthyl sulfoxide
Divinyl sulfone

Diphenyl sulfone

Diphenyl disulfone

Acctyl fluoride
1-Chloropropyne

Benzyl chloride

Acetyl chloride

Benzoyl chloride
1-Bromopropyne

Benzy!l bromide

Acetyl bromide
Z-Todo-z-methyipropane
1-Iodopropyne

Benzyt iodide

Acetyl Todide
1-Chloro-1-fluoroethane
1,2-Dibromo-1,2-dichloro-ethane
1,2-Dibromotetrafluoro-ethane
Chlorotrifluoroethylene
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Appendix 2. Comparison of Literature Data for Enthalples and Entropies of
Fusion and Enthalpies of Vaporization with the Estimated Differences for
[AH (liq) ~ AH°(g)], [AH°(solid) — AH°(liq)], and [S°(solid) — S°(liq)], at 298.15 K

We have shown that internal consistency exists when
~ comparisons are made between literature data for en-
thalpies and entropies of fusion and vaporization and the
estimated differences for [Ad7°(liq) - AH°(g)],
[AH (solid) — AdH°(lig)], and [S°(solid) — S°(lig)], at
298.15 K.

Tables 2-1, 2-2, and 2-3 compare recommended vaj;
ues for the standard enthalpy of vaporization at 298.15 K
from 85MAJ/SVO, and differences between [Add °(liq) —
AdH°(g)] from 86TRC and 69STU/WES with our esti-
mated difference for [AdH°(liq) — A#{°(g)] for n-alkanes,
thiols, and alkyl sulfides. General agreement is observed,
usually within less than 1.0 kJ'mol™', and shows that
AvpH® = [AH°(liqQ) — AdH°(g)] provides a measure of
internal consistency for group additivity as applied to
these homologous series.

Tables 24 and 2-5 compare literature data for 25
organic compounds with their enthalpies and entropies of
fusion, corrected to 298.15 K, with our estimated differ-
ences for [Ad°(solid) — Ad°(lig)] and [S°(solid) —
Se(lig)].

Equations used to correct AnJd7° and AgS° from the
melting temperature (7) to 298.15 K are:

DwsH® at 298.15K = AgeH® at Ty + (AC,)(298.15— Tw)
A at 29815 K = AwS® at T + (AC,)IN(298.15/Tw),

where AC, is the difference between C,(liq) and
C,(solid) over the temperature range from T, to
298.15 K.

Comparison of A/ ° corrected to 298.15 K with our
estimated difference of [A#°(solid) — A °(lig)] from
the two columns on the right in Table 24 results in an
average deviation of +2.7 kJ'mol~'. A similar compari-
son of A5 ° corrected to 298.15 K with our estimated dif-

ference of [S°(solid) — §°(liq)] from the two columns on
the right in Table 2-5 results in an average deviation of
+4.7 J'mol K™%,

Table 2-6 gives a comparison of literature values for
AvapH ® corrected to 298.15 K with our estimated differ-
ence of [A:°(liq) AH °(g)]; the two columns on the right
of Table 2-6 should be compared, which result in an av-
erage deviation of =1.6 kJ-mol~'. The equation used tc
correct data on A,,,H° at the boiling temperature (Ty) to
298.15 K is:

AupH® at 298.15K = A oHCat Ty +(AC,)(298.15~Tb),

where AC, is the difference between C,(liq) and C,(g)
over the temperature range from 7y to 298.15 K.

Please note that our estimated [S°(g) —S°(liq)] at
298.15 is not comparable to the entropy of vaporization
corrected to 298.15 K because the former also contains
conributions for the entropy of compression, RInP, and
for the difference between the ideal and real gas en-
tropies at 298.15 K.

Although the heat capacity in the gas, liquid, and solid
phases appears to have a linear character within a given
phase at 298.15 K, the experimental heat capacity differ-
ence between the liquid/solid phases does not correlate
well with the estimated [C, (liq) — C,(solid)] at 298.15 K
for several reasons, such as: (1) the inexactness of extrap-
olation of AC, at the melting or boiling temperatures to
298.15 K, especially if T, or Ty is signifcantly far from
298.15 K, (2) premelting phenomena in the region before
reaching Twm, (3) solid/solid phase or lambda transitions
near Tn, (4) the non-linearity of heat capacity with tem-
perature in the condensed phase, and (5) minima or max-
ima in the heat capacity between T, and T, for some
organic liquids.

J. Phys. Chem. Ref. Data, Vol. 22, No. 4, 1993
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TABLE 2-1. Comparison of literature data for [AdH°(liq) — A °(g)] at 298.15 K and enthalpies of vaporization corrected to 298.15 K with estimated
[AH°(liq) — AdH°(g)] for n-alkanes

n-Alkane AvpH® AH(1-g) AH(1-g)* AH°(1-g)*
(85MAJ/SVO) (86TRC) (69STU/WES) (this work)
kJ-mol™! kJ-mol~! kJ-mol ! kJ'mol~!
Butane 19.99 21.74 21.46 20.90
Pentane 26.75 26.73 26.78 26.00
Hexane 31.73 31.74 31.63 31.10
Heptane 36.66 36.57 36.61 36.20
Octane 41.53 41.51 41.51 41.30
Nonane 46.43 46.44 46.44 46.40
Decane 51.39 51.37 51.38 51.50
Undecane 56.43 56.35 56.27 56.60
Dodecane 61.51 61.30 60.67 61.70
Tridecane 66.43 66.36 66.19 66.80
Tetradecane 71.30 71.09 71.13 71.90
Pentadecane 76.11 76.19 76.15 77.00
Hexadecane 81.38 81.38 83.01 82.10
Heptadecane 86.02 86.02 85.94 87.20
Octadecane - 91.07 93.97 92.30

"AH(1-g) = [AH°(liq) — AH ()]

TABLE 2-2. Comparison of literature data for [Add°(liq) — A °(g)] at 298.15 K and enthalpies of vaporization corrected to 298.15 K with estimated
[AHC(liq) — AH°(g)] for n-alkanethiols

Thiol AvpH® AH(1-g)* AH(1-g)? AH(1-g)?
(85MAJ/SVO) (86TRC) (69STU/WES) (this work)
kJ-mol ™! kJ-mol~?! kJ-mol ! kJ-mol !
Methanethiol - 23.80 23.81 23.93
Ethanethiol 2752 27.30 27.53 27.53
Propanethiol 32.05 32.00 32.00 32.63
Butanethiol 37.70 36.50 36.57 36.73
Pentanethiol 41.26 42.00 41.13 42.83
Hexanethiol - 45.80 46.61 47.93
Decanethiol 65.48 65.50 65.10 68.33

"Ade(I-g) = [AH(lig) — AH(g)]

TABLE 2-3. Comparison of literature data for [A#7°(liq) — Ag7°(g)] at 298.15 K and enthalpies of vaporization corrected to 298.15 K with estimated
[AdH°(lig) — AdH°(g)] for alkyl sulfides

Sulfide AvpH® AdH(1-g) AH (1-g) AH(1-g)
(85MAJ/SVO) (86TRC) (69STU/WES) (this work)
kJ-mol ! kJ-mol~! kJ-mol~* kJ-mol~!
Dimethyl 27.99 27.90 27.87 27.87
Methyl ethyl 31.99 31.90 31.97 31.47
Methyl propyl 36.31 36.30 36.28 36.57
Methyl n-butyl 41.50 40.70 40.71 40.67
Methyl tert-butyl 35.90 35.90 35.82 34.89
Methyl pentyl 45.25 45.00 45.19 46.77
Diethyl 35.88 35.90 35.86 35.07
Ethyl propyl 40.01 40.10 40.08 40.17
Ethyl n-butyl 45.25 45.20 45.10 45.27

Ethyl fert-butyl - 39.90 39.33 38.48

"AH(1-g) = [Ad°(liq) — AdI°(g)]
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TaBLE 2-4. Comparison of literature data for enthalpies of fusion with estimated [Ad°(solid) — AdH°(liq)] at 298.15 K

Compound AgsH® Reference (AC,)(AT) AgusH® AH(s~1)°

at T correction 298.15 K 298.15 K

(this work)

kJ-mol ! kJmol ! kJ-mol~?! kJ-mol !
Hexane 13.08 46DOU/HUF 5.15 18.23 12.98
Heptane 14.04 61HUF/GRO 6.52 20.56 16.66
2,2,4-Trimethyl-pentane 9.21 40PIT 3.95 13.16 10.71
Hexadecane 53.36 S4FIN/GRO 0.50 53.86 49.78
Octadecane 60.48 STMES/GUT -0.23 60.25 57.14
Benzene 9.87 480LI/EAT 0.06 9.93 9.78
Toluene 6.64 62SCO/GUT 5.50 12.14 12.16
Naphthalene 18.23 STMCC/FIN —0.47 17.76 16.50
Butanol 9.37 65COU/HAL 432 13.69 11.85
Hexanol 15.38 29KEL2 3.08 18.46 19.21
Tetradecanol 49.40 91STE/CHI -0.77 48.63 48.65
1,6-Hexanediol 22.60 91STE/CHI -1.00 21.60 25.44
Phenol 11.51 63AND/COU -1.03 10.48 9.04
Diphenyl ether 17.22 51FUR/GIN -0.11 17.11 " 14.01
Benzophenone 18.19 83DEK/VAN —1.66 16.53 18.00
Acetic acid 11.72 82MAR/AND 0.30 12.02 -0.13
Propionic acid 10.66 82MAR/AND 1.21 11.87 3.63
Tetradecanoic acid 45.10 82SCH/MIL2 -0.67 44,43 44.11
Hexadecanoic acid 537 82SCH/MIL2 -0.86 52.85 51.47
Benzoic acid 18.00 S1IFUR/MCC ~5.64 12.36 12.01
Aniline 10.54 62HAT/HIL 1.70 12.24 10.50
Benzonitrile 10.98 84LEB/BYK 0.73 1171 9.33
Methyl phenyl sulfide 14.84 74MES/FIN 2.18 17.02 16.87
Chlorobenzene 9.56 3751U 1.28 10.84 795
Bromobenzene 10.70 7T5MAS/SCO 1.76 12.46 10.80

*AHYs—1) = [AdH°(solid) — AH(lig)]

TABLE 2-5. Comparison of literature data for entropies of fusion with estimated [S°(solid) S°(liq)] at 298.15 K

Compound AsS° Reference (AC,)In(T/T,) AgeS° So(s—1)a
at T 298.15 K 298.15K
(this work)
Jmol K~} Jmol~1-K-! J-mol ~LK~! J-mol~1K-!

Hexane 73.55 46DOU/HUF 21.97 - 95.52 90.70
Heptane 76.90 61HUF/GRO 27.64 104.54 100.07
2,2,4-Trimethyl-pentane 55.56 40PIT 17.51 73.07 69.96
Hexadecane 183.15 S4FIN/GRO 1.70 184.85 184.40
Octadecane 204.60 STMES/GUT -0.77 203.83 203.14
Benzene 35.40 480LI/EAT 0.21 35.61 36.72
Toluene 37.25 62SCO/GUT 23.62 60.87 63.31
Naphthalene 51.57 STMCC/FIN -1.45 50.12 49.88
Butanol 50.79 65COU/HAL 18.25 69.04 68.48
Hexanol 68.11 29KEL2 11.81 79.92 87.22
Tetradecanol 158.84 91STE/CHI -2.52 156.32 162.18
1,6-Hexanediol ns 91STE/CHI -3.26 68.49 .78
Phenol 36.66 63AND/COU -3.36 33.30 33.69
Diphenyl ether 57.38 51FUR/GIN -0.32 57.06 57.01
Benzophenone 56.67 83DEK/VAN -4.11 52.56 -
Acetic acid 40.46 82MAR/AND 1.03 41.49 43.70
Propionic acid 42.19 82MAR/AND 4.42 46.61 58.84
Tetradecanoic acid 137.79 82SCH/MIL2 -2.15 135.64 161.91
Hexadecanoic acid 160.02 82SCH/MIL2 -2.71 157.31 180.65
Benzoic acid 45.51 SIFUR/MCC -16.36 29.15 -
Aniline 39.46 62HAT/HIL 6.02 45.48 45.45
Benzonitrile 42.16 84LEB/BYK 2.62 44.78 44.90
Methyl phenyl sulfide 57.85 T4MES/FIN 7.88 65.73 -
Chlorobenzene 41.93 37STU 4.90 46.83 42.70
Bromobenzene 44.15 T5MAS/SCO 6.54 50.69 51.00

igo(s—1) = [S°(solid) — S°(lig)]
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TABLE 2-6. Comparison of literature data for enthalpies of vaporization with' estimated [Ad°(liq) — Ad1°(g)] at 298.15 K

Compound AvpH® Reference (AG,)(AT) AvpH*® A (1-g)*
at T, at 298 K at 298 K
(this work)
kJ-mol~! kJ-mol—! kJ-mol ! kJmol !
Hexane - 470SB/GIN - 31.54 31.10
Heptane - 470SB/GIN - 36.54 36.20
2,2,4-Trimethyl-pentane 31.00 40PIT 4.24 35.24 36.26
Hexadeciine - 72MOR - 81.38 82.10
Octadecane - 45PRO/ROS2 - 90.88 92.30
Benzene - 470SB/GIN - 33.84 33.90
Toluene - 45PRO/ROS2 - 37.99 38.08
Naphthalene® - 63MIL - 72.42 70.24
Butanol - 66WAD2 - 52.30 50.62
Hexanol - 66WAD2 - 61.63 60.82
Tetradecanol® - 91STE/CHI - 104.90 101.62
1,6-Hexanediol - 91STE/CHI - 10290 90.54
Phenol® 45.69 60AND/BID 22.97 68.66 69.60
Diphenyl ether - 72MOR?2 - 65.98 65.83
Benzophenone - 83DEK/VAN - 76.68 75.50
Acetic acid 23.70 8SMAJ/SVO 27.90 51.60 48.82
Propionic acid - 85MAJ/SVO - 55.00 51.00
Tetradecanoic acid® 141.00 61DAV/MAL - - 15133
Hexadecanoic acid® 153.55 61DAV/MAL - - 168.89
Benzoic acid® - 72MOR2 - 89.50 91.60
Aniline 42.44 85MAJ/SVO 13.39 55.83 55.70
Benzonitrile - S9EVA/SKI - 55.48 56.87
Methyl phenyl sulfide - 72GO02 - 54.31 5247
Chlorobenzene 35.19 85MAJ/SVO 5.81 41.00 43.42
Bromobenzene - 8SMAJ/SVO - 41.31 44,70
2AH(s—1) = [Ad°(solid) — AdH°(lig)]

bSublimation (c/g)
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Appendix 3. Comparison between Second-Order Group Additivity Approach (Benson)
and the Extended Second-Order Group Additivity Approach (Pedley)

A group-additivity scheme has been developed for the
estimation of enthalpies of formation in the gas phase at
298.15 K and 101.325 kPa by J. B. Pedley, R. D. Naylor,
and S. P. Kirby (86PED/NAY, Chapters 2, 3, and 4)

which extends the molecular parameterization of an

organic compound in contrast to the limited parameteri-
zation used by Benson (76BEN). The more comprehen-
sive ‘account of nearest- and next-to-nearest-neighbar.
interactions by 86PED/NAY is expected to lead to
smaller differences between experimental and estimated

values. Because of a higher degree of parameterization

and specificity, the scheme becomes more complex. An
example of the more comprehensive parameterization
can be shown in an examination of the —CH,- increment
in hydrocarbons. The second-order approach of devel-
oped by Benson (76BEN) uses the notation: C-(H)2(C)a,
which means that a carbon atom with two hydrogen
atoms is also bonded to two other carbon atoms. No re-
striction is placed upon the kind of carbon atoms the
—-CH:- is bonded to in the Benson scheme’s notation and
there is only one assigned value for a given property for
the gas phase. For example, a value of —20.63 kJ/mol has
been used for AdH® in the gas phase for C-(H)2(C). by
76BEN and also in this work.

The group additivity estimation scheme developed by

(86PED/NAY) allows one to specify the nearest and

next-to-nearest neighbors in an explicit manner and,
hence, has the quality of an extended second-order or
third-order approach. The codes used by (86PED/NAY)
are different than those used by Benson and are shown in
Table 3-1. In Table 3-2, one observes that groups other
than ~CH:— also have a significant number of extended
parameters for their molecular description. Using the
—-CH,- increment as an example, one finds that 86PED/
NAY uses the notation: 2(1 1) for -CH,— and has as-
signed 20 possible choices to it for hydrocarbons for
estimating the enthalpy of formation in the gas phase.
The 20 choices specify discrete carbon groups attached to
the ~CHz— group and are shown in Table 3-3. Each of the
discrete values for the —~CH,~ has the intrinsic quality of
accommodating the interactions between two- and three-
centre groups. thus. accounting for their differences.
Table 3-4 compares estimated values for the enthalpy
of formation of 20 hydrocarbons consisting of some alka-
nes. alkenes, and alkynes in the gas phase, using the

Pedley estimation scheme and using the one in this work
developed by Benson and co-workers, with experimen-
tally determined values. Also, provided are selected
enthalpies of formation from the tables of thermody-
namic properties of hydrocarbons and related
compounds compiled in the Thermodynamics Research
Center (TRC) at Texas A&M University (86TRC) for
comparison with the experimental values used in this
work. The difference between the A °expt’l and
AdH%est’d from (86PED/NAY) and this work shows aver-
age deviations of 0.6 and 0.5 kJ/mol, respectively. We feel
that a different set of 20 or more hydrocarbons would
give about the same kind of average deviations. We
conclude from Table 3-4 that the Pedley approach with
extended parameterization of groups and group values
shows about the same overall differences in the estimated
enthalpies of formation when compared to those calcu-
lated in this work.

Table 3-5 is similar to Table 3—4 except that alcohols,
ethers, ketones, and acids form the basis of the compari-
son. In Table 3-5, the difference between the AdH °expt’]
and Ad{°est’d from 86PED/NAY and this work gives
average deviations of 1.8 and 1.2 kJ/mol, respectively.
Here again, in Table 3-5 the differences reflected in the
average deviations suggest that about the same kind of
general agreement between experimental and estimated
AsH s are found as a result of extended parameterization
of groups and group values.

The estimation method developed by (86PED/NAY) is
clearly described, very systematic, and very scrupulous in
its accounting of groups and group interactions.
However, from the limited testing and comparisons which
we have carried out, we do not see any significant
improvement in the differences between experimental
and estimated values for the enthalpies of formation in
the gas phase. There are differences in the common base
of comparison with respect to experimental values as
listed in Tables 3-4 and 3-5, however, these tend to be
generally small. We have retained any bias in the choice
of experimental values used by 86PED/NAY and those
used in this work. The selected values for AdH s from
TRC (86TRC. 86TRC2) makes for another interesting
comparison with both experimental and estimated values.
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TABLE 3-1. Group and group codes for aliphatic hydrocarbons and TaBLE 3-3. Group specificity and values for bonding of ~CHz- to two

aliphatic oxygen compounds (86 PED/NAY) carbon atoms in aliphatic hydrocarbons (86PED/NAY)
Group name Group Pedley code Pedley specific group group value
notation equivalent (kJ/mol)
methyl - CH, 1 for ~-CH,-
methylene >CH; 2
tertiary C > CH- 3 2(1 1p CH;-CH,-CH; -20.90
quaternary C >C< 4 22 1) -CH-CH-CH, ~20.80
ethenic C =CH, 5 222 -CH~CH,CHz> -20.80
subst. ethenic C =CH- 6 23 1) >CH-CH,-CH3; —20.20
acetylenic C =CH 7 23 2 >CH~-CH-CH- —20.10
-subst. acetylenic C =C- 8 23 3) >CH-CH,-CH < —18.70
allenic =C= 9 24 1) > C-CH,-CH3; -19.60
hydroxyl OH - OH 01 2(4 2) > C-CH-CHr -16.80
ether O >0 02 2(4 3) > C-CHCH< -1.50
ketone CO >CO K2 2(4 4) >C-CH,C< 4.00
acid COOH - COOH 01(K2) 2(6 1) =CH-CH,-CH3; —20.40
2(6 2) =CH~-CH~CH~ —21.00
2(6 3) =CH-CH~CH < -22.10
2(6 4y =CH-CH~C<« -19.10
2(6 6) =CH-CH,CH= —-19.20
TaBLE 3-2. Group comparisons for aliphatic hydrocarbons and 271) = (F—CH;—CH; —19.60
aliphatic organic oxygen compounds
2(7 2) = (IZ—CHZ—CHZ— —23.00
Group No. of groups nccded
Benson Pedley This work 27 3) =C-CH,-CH< —18.50
-CH, 1 24 1
>C< 1 14 1
primary -OH 1 4 1 22(1 1) means a methylene group (2) bonded to two methyl (1) groups.
secondary -OH 1 4 1 This group identifies propane explicitly.
tertiary -OH 1 2 1 .
ether O 1 12 1 ¥2(3 2) means a methylene group (2) bonded to a tertiary carbon atom
ketone CO 1 10 1 (3) and another methylene group (2), as in 2-methylpentane.
acid ~COOH 2 4 2 )

€2(6 4) means a methylene group (2) bonded to a substituted ethenic

Corrections for: group (6) and a quaternary carbon atom (4), as in

Alkane gauche 4,4-dimethylpentene-1.

Alkene gauche

1,4 repulsion

1,5 repulsion

methyl group
repulsion

alkene cis

oo O
[ = =]

[ =1 — O e =
(==}
-
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TABLE 3-4. Comparison of enthalpies of formation in the gas phase at 298.15 K (in kJ/mol) (alkanes, alkenes, alkynes)

Compound Ad%expt’] Ad%expt’]l AdH °selected AH%est’d AdH%est’d
(86PED/NAY) (this work) (86TRC) (86PED/NAY) (this work)

ethane —83.8 —83.85 —83.82 —83.8 —84.52
pentane —146.9 —146.82 —146.76 —146.2 —146.41
2-methylpentane -1748 ~174.77 —174.55 -1744 -173.73
3-methylpentiane -172.1 -172.09 -171.97 -171.6 —171.47
2,2-dimethyl-pentane —205.9 —205.85 —205.81 —-204.4 —204.78
octane —208.6 -~208.27 —208.75 —208.6 —208.30
2-methylheptane -215.4 —-215.35 —-215.35 —-216.0 —214.99
decane —249.5 —249.66 —249.46 —250.2 —249.56
dodecane —289.7 —~290.87" —290.72 —-291.8 —290.82
hexadecane —-374.8 —374.76' —374.17 —375.0 —374.34
1-butene 0.1 -0.54 —-0.54 0.1 -0.50
1-hexene —435 —41.51 —41.5 -42.1 —41.76
trans-3-hexene -54.4 —53.89 -523 ~538 —-53.39
trans-4,4-dimethyl-2-pentene -88.8 —88.78 -90.2 ~87.9 —-87.95
1-octene -814 —82.93 —83.6 —-83.7 —83.02
2-methyl-3-ethyl-1-pentene -100.3 ~100.29 -100.7 —100.3 -101.47
1-decene -1234 ~123.34 —-124.7 —~1253 —124.28
1-hexadecene - —2485 —249.16 -248.6 —-250.1 —248.06
1-butyne 165.2 165.23 165.23 165.2 166.64
2-butyne 145.7 145.14 145.9 145.6 145.68
average deviation 0.55 0.47

TasLE 3-5. Comparison of enthalpies of formation in the gas phase at 208.15 K (in kJ/mol) (alcohols, ethers, ketones, acids)

Compound AdH %expt’] AH expt’l AgH °selected A %est’d A %est’d
(86PED/NAY) (this work) (86TRC2) (86PED/NAY) (this work)

1-butanol —~275.0 ~275.01 —274.60 -275.0 —-275.75
2-butanol -292.9 —292.90 —292.88 —292.9 -292.84
1-pentanol —294.7 -294.70 —295.58 —295.8 —296.38
1-hexanol -3158 —315.90 —-316.80 —316.6 —-317.01
1-octanol —~355.5 —355.60 ~357.00 —-358.2 -358.27
1-decanol - 396.4 —396.60 —397.40 —-399.8 —399.53
diethyl ether -252.1 —252.10 -252.0 -252.1 -251.74
dipropyl ether -~292.9 —293.10 -293.1 —294.9 -293.00
diisopropyl ether -319.2 —319.40 -3194 -318.9 -318.42
di-tert -butyl ether —362.0 —-362.00 -362.0 —362.0 —363.34
2-pentanone ~259.0 -259.05 —-258.9 -259.1 —259.66
2-hexanone -~279.8 —279.79 -279.0 —2799 —280.29
2-methyl-3-pentanone ~286.1 —286.10 —286.1 —286.1 —286.06
5-nonanone ~3449 —344.94 —3449 —-340.1 —343.39
6-undecanone -387.4 . -387.41 -385.1 -381.7 —384.65
propanoic acid —453.5 —455.70 —452.8 —451.7 —455.64
butanoic acid ~475.8 —-475.80 —473.6 —472.0 —476.27
pentanoic acid ~491.9 —496.30 —497. —492.8 —496.90
octanoic acid —554.3 —-553.90 —553. —555.2 —558.79

. dodecanoic acid ~642.0 - 642.00 - 640. —6384 -641.31
average deviation 1.84 121
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