NORTHWESTERN UNIVERSITY
COLLEGE OF LIBERAL ARTS
EVANSTON, ILLINOIS
DErARTMENT OF CHEMISTRY

Fovember 29, 1929

Dr, Micheel Heidelberger,
College of YThysicians snd Surgeons,
Columbis University, N.Y.

Dear Dr. Heidelberger:

My delay in snswering your letter of the 8th hss not been
caused from lack of interest, I sesure you. Thenk you for
writing me.

octsa

I agree with you that the work on cyclotetraene was carefully
dame. Vhet is more, it resads convincinglyf\but it does seem to me
thet the gygument has loop-holes, some of which I mentioned in
the psaper,

The nerrow boiling range (0.5°) which you mentioned csnnot
be leened on too heavily for isomeric dibromides should toil
pretty clocely together,

You mention that different effects might hsve been encountered
at pyrolysie tempergtures of 2C0-250° than st 100-150°, Perhsaps
so, but I doubt it because no compsrable rearrasngements occur
with other unssaturs ted hydrocerbons till much higher temperatures
are reeached. l-Butene is fairly stsble et 500°, and resrrergement
into 2-butene sterts st 60C-650° (Hurd and Goldsby, J. An. Chem.
Soc., 56, 1813 (1954)). Similarly, 600° is the tempersture re-
guired to initiete the reerrangerent of 1- into 2-pentene (Hurd,
Goodyear, snd Goldsby, ibid., 58, 235 (1936)). Resrrangement of
l-8lkynes into 1,2-zlksdienes does not occur at 400°, but reguires
temperatures which sre high e¢nough to bresk the hydrocarbon other-
wise into smeller molecules (Hurd snd Christ, ibid.,, 59, 21¢l
(1937)}). These were experiments with l-heptyne, l-hexyne &nd 1-
butyne. ¥ith the butyne, it was proven thet no 1,3-butadiene ceme
even at 560°, Hence I fecl that anywhere between 100-300° would
be safe temperstures insofer as subsecuent resrrzngements are
concerned when dealing with 1,2-butsdiene, 1,3-tutadiene, or
1- or 2-butyne.

Zou point out thet our X wes a 1,2-diquaternary compound
vhereas Willstatter's VII (in our paper) wes not. That is a good
criticism snd one thet I hed thought of. lNothing would be gained
by teking the 1,4-isomer that you suggested, however, nemely,
HOHHeZ-C?ZCHQC*RCHEEHeZOH, because 1,%-butadiene is the only

possibility here. If the Cg-enalog were taken, CH59H032052 HCEz,
Ile 3 CE Nle 3 OH

I feel sure it would pyrolyze to the uixture of 1,5-, 1,4-, @nd

2,s-hexadienes the last of which is the only conjugated one. Of
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course this mixture would involve greater snslytical difficulties
then the C,- enalogs. Also, the original synthesis would be harder.

There is one experiment more convincing then any of these that
I would like to haeve tried, nsmely, the pyrolysis of CHxz{H-CH=CHp.
j . Nlle 3OH
Wit@ﬁne double bond slresdy in place this would be guite anslogous
to Willstatter's VII, The difficulty here is tne feet thet the ha-
lide, CHSCHBrCH=CH2, from which the hydroxide would be mu=de ie s0

uns table, yielding CHSCHnCHCHZBr; The bese corresponding to the
letter should pyrolyze exclusively to methylallene, wheress the

desired isomer might pyrolyze either to methylallene or 1,2-buta-
diene, The experiment, t herefore, would be inconclusive,

The best excepe from this dilemma, and it is an experiment I
have plenned to do for = long time, is to take the Cg-anslog.
If CHzCHBrCH=CHCHz reerresnges, the product is still the same com-
pound. Hence the htsase, CHBCH(NMeEOH)—CH=CHCH5, ghould be pobtainsble

pure. It should yield either 1,3- or 2,%-pventadiene, or both, A
mixture of the two pentadienes could be sepsrsted by mesans of
maeleic anbydride, so the approach seems feirly definite.

I shall Te pleased to keep you advised of further developments,
Thenk you ever so much for your helpful suggestions,

Very sincerely yours,

Charles D. Hurd



