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% Food and Drug Administration
Washington, DC 20204

Mr. Stephen Wang
President
Kingchem, Inc.
296 Kinderkamack Road
Oradell, New Jersey 07649

Dear Mr. Wang:

This letter is in response to your submission to the Food and Drug Administration (FDA)
dated October 10, 1998 and received by FDA on November 16, 1998. Your submission was
intended as notice of your intent to market the new dietary ingredient “huperzine A,” an
extract of Hyperzia serrata, pursuant to 21 U.S.C. 350b(a)(2) (section 4 13(a)(2) of the
Federal Food, Drug, and Cosmetic Act).

Under 21 U.S.C. 350b(a), the manufacturer or distributor of a dietary supplement that
contains a new dietary ingredient that has not been present in the food supply as an article
used for food in a form in which the food has not been chemically altered must submit to
FDA, at least 75 days before the dietary ingredient is introduced or delivered for introduction
into interstate commerce, information that is the basis on which the manufacturer or
distributor has concluded that a dietary supplement containing such new dietary ingredient
will reasonably be expected to be safe. FDA reviews this information to determine whether it
provides an adequate basis for such a conclusion. Under section 350b(a)(2), there must be a
history of use or other evidence of safety establishing that the new dietary ingredient, when
used under the conditions recommended or suggested in the labeling of the dietary
supplement, will reasonably be expected to be safe. If this requirement is not met, the dietary
supplement is deemed to be adulterated under 21 U.S.C. 342(f)(1)(B) because there is
inadequate information to provide reasonable assurance that the new dietary ingredient does
not present a significant or unreasonable risk of illness or injury.

Your submission contained information that you believe establishes that the new dietary
ingredient huperzine A, when used under the conditions recommended or suggested
in the labeling of the dietary supplement, will reasonably be expected to be safe.
The information in your submission does not meet the requirements of 21 CFR 190.6 (copy
enclosed) for the following reasons. First, your submission does not contain annexes (1) and
(2) cited in your letter as containing information that bears on the safety of this dietary
ingredient. While your submission contains information from other studies, those studies
address the pharmacologic effects of huperzine A and do not provide information that bears
directly on the question of whether huperzine A will reasonably be expected to be safe.
Second, your submission does not include reprints or photostatic copies of references to
published information cited in annex 4 of the notification (see 21 CFR 190.6(b)(4)). Third,
your submission does not include English translations for the references you submitted in
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foreign languages (see 21 CFR 190,6(b)(4)). Fourth,21 CFR 190.6(a) requires that a
submission made pursuant to this section include an original and 2 copies; your submission
does not include the required copies.

FDA is unable to determine whether the scientific studies you cite provide an adequate basis
for a conclusion that the dietary supplement will reasonably be expected to be safe because
the information you have provided is incomplete. You may submit an amended notification
that cures the defects described above. If you market your product without submitting an
amended notification that meets the requirements of21 CFR 190.6, or less than 75 days after
submitting such a notification, your product is considered adulterated under 21 U.S.C.
342(f)(l)(B) as a dietary supplement that contains a new dietary ingredient for which there is
inadequate information to provide reasonable assurance that such ingredient does not present
a significant or unreasonable risk of illness or injury. Introduction of such a product into
interstate commerce is prohibited under
21 U.S.C. 331(a) and (v).

Please contact us if you have any questions concerning this matter.

Director
Division of Programs and Enforcement Policy
Office of Special Nutritional
Center for Food Safety

and Applied Nutrition



R
.* ~’+g 7’/”

ingchem Inc.
296 IGnderkamack Road ● Oradeil, New Jersey ● 07649 c USA

Phone: (201) 261-6002
Fax: (201) 262-9436

October 10, 1998

Linda S. Kahl, Ph.D.
Office of Special Nutritional
Center for Food Safety and Applied Nutrition
Food and Drug Administration
200 C Street (HFS-450)
Washington, DC 20204

Dear Dr. Kahl,

Pursuant to Section 8 of the Dietary Supplement Health and Education Act of 1994, we
wish to notify the Food and Drug Administration that we intend to market a new bulk dietary
ingredient, Huperzine A, an alkaloid compound extracted from the herb Hupezia Serrata.

The bulk dietary supplement we intend to market, an extract of Huperzia Serrata,
Huperzine A, will be marketed in two (2) forms: (1) with purity 98% min. by HPLC, (2) a
diluted form in which the active ingredient content (Huperzine A) is about 1Yo. We will supply
such bulk raw material to the Dietary Supplement Manufacturers for further tableting and
capsulation.

Attached please find supporting documents on the safety and other relevant information
that establish the safety of this dietary ingredient. When used under the conditions suggested in
the labeling of the dietary ingredient (50 micrograms per day), it is reasonable to expect it to be
safe. The supporting studies and published articles include:

(1) Acute oral toxicity of Huperzine A and demonstration of LD50;
(2) A summary descriptions of safety and toxicity studies conducted by

internationals research institutes.
(3) A U.S. Patent describing methods of extraction of the active component

(Huperzine A) and a review of complete safety and toxicology studies.
(4) Published scientific articles describing the acute and chro~ic effect of Huperzine

A, including sub-population groups. The attached articles including, but not
limited to the following:
- “The effects of Huperzine A., an acetylcholinesterase inhibitor on the
enhancement of memory in mice, rats and monkeys”. Neurosci Absi, 13
(1987):844.
- Smith, E.A., “Nutritional aid boosted as aid for memory loss”, Drug Topics,
March, 1996
- Smith, M.A. and Perry G., “Diseases of aging brain-the role of oxidative
stress.” Bronson Pharmaceutical-The Physician’s Newsletter, Health Through
Nutrition, 1 no. 2(1996)
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- Geib, S.J., Tuckmantel, W. and Kozikowski, A. P.. “Huperzine A- a potent
acetylchloinesterase inhibitor of use in the treatment of Alzheimer’s disease”.
Acts Cryst, C47 (1991) 824-827

Sincerely,

Kingche Inc.

y~ \!,T{ y
Stephen Wang
President ‘
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TJnited States Patent 091
HU35170W

[11] Patent Number: 5,177,082
Yu et XL [~~] Dste of Pster& Jlul. s, 1993
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~eo!hcf campt-iid> o(brntuiat I ind fi~ c-n &

prcpwed by alkyinticn O( ● compound of formula I or
Ill. W?wcrn Rl, R! mad R! SK hydroga. rtz~ivcly.

h.i~e xpccilkx]ly. fhc aJky]stion of s cccpound of
fOrMUIA 1, wherein RI. R: ~nd RJ are hydmgea. ;Ym!i~
Huoerztine A, csn be e~ccd utilizing kae~ p?occ-
durm. Fw exxmpie. if :h< rrxorto-dkyltmino (R ( m ali)-1)
dcrivat,wc ‘S x(etire?, Hup-crxinc A it rcxctcd with an
tlkyl halid:, such m. methyl bdide ucdcf UWhrd

ccndbm, If the dialk ylxrrtine (RI ~od R: we alkyl)
derlwtivc h desired. !he monalkylaxoirio dcriva[ivc it
tr=ted &rhcr with M sI%YI ~kic, $~ch w msW;
Hide. If k dimcthylaraiac (RI and R:src #xyl) de+
aeiwt- Is dcairu!, il can xlacI bc. prepared by ratting
Hupetinc A -th s mixture of formic acid and fO~J1.
dehyde urtdcr mndxrd condhk If the Uidkyl (RI,
%: M@ RJ Jrc alky!) ddvsrivt r# HupcrxiM A !8 d=
sird Hupartirw A ia waled with t dulkyiwlfale. tuctt
● dhnerhy}ttilftitc. ucilimn~ mandxrd emditions with
tiring. In each inx(mex, fhe d+md dcrivati~xx ar b-e
x.cprxtcd by c$rommogmptry sad ~sxallus!bt% or
the like.

A mrmpouud of hmrtula 11can bc prmarcd from lhc
corrcxprrndtig cnmpound of formula I by r.elcmlw
rxdu=ian m either rducc the rxocyctic double bend or
“Mlh Ihe exc.cyclic and endocydic double bor@L ~c
exoqc!ic &mbic bcxx! caa bc rcduccd by catalyzic
hydrogermlon utilizing plslinum in M dk-moL tuch M.
ethanul. under knn=m candiliww 7%< cxocydic and
cndocychc douhb bond~ can bc reduced by utaly:Ic
hyd~gcrul!on utili:;nc plac:nurn h? >n ofgartl: lCId.

,. such u ~c.cr’k xld, under known condfikn$. III CCCS
irula.net. the ddred deriv$livcx can hc =sprawd by
chrcra.atoc?sphy 8nd cry$mltin?icm. or !he ]ik.r.

Th? cam~undk of furra.ls 111. wherein RI Md R:
lrc kydr6gcn, [ha! i% HupcrJne B. can bc rcco\ercd
during the -t z:ion and rcc?-vy af Iiupcrzinc A.
Marc specifically. (44% jR. 10bR&l.Z.J.44s.5 .6.lCb
ocfahydro.12 .mc~h)4-~. l~pro~& l.7.ph-an!hmlin.
6(7Hj.onc (Hupcrzirw B) can be recowred. u prcvi.
OULIYdexc?ibcd. in the l$alstion of Hu~:Anc A. ini.
NsIly, IL a crude material pwiilcd (ram ~he Ii[cr frac.
nom of ihc chrorrutqrtphy.

The alky!atti of s compound O( formula Ill.
wherein RI and l-(! are hydrogen, that w Hupcrtxw B.
an be cfrcctd utilizing kncnvn prcccdur~. For exam.
F[c. If rhc mono+ lkyIsmino(Rl k $Ikyl) dcrrvsrtvc 11
&&cd, Hu~tine B h rcxctcd wi:h an dkyl halide.
tucb m mcthyi iod.dc, under mndanj ccrrdi!iont. Ifthc
%rnomcrhyl dcri%uwe (R1 DrncIhYl) ix dcarcd. h can
EJxo be nrcnxrtd bv ructinx Hutr~xinc B umh s mix.

.

4
w the Iik?. ahcr or~mti.c scic!s wch sx scctlc scid. tar.
laric scid. ma]c~ ZGL alric acid. bcrtxoic acfd. diylic
xcld. ncorb+ acid and the like. ~an-phannticutically
sc<eptarrle Icid ad.dhion u]; i of IbC :ompaundx of for.
muls$ 1. [1 ind 111can bc cmticd inlo phmmucruu-
ully xcqxab]e Ed-d xddioort WII* VII ccmvcn:ionn]
rnctathctk ructiocu whcnby Ihc non-phsrmmcmt!ically
acccp; sbk snion it rqdxcd by t phxrnrat+utically ac.
ceptmbl< xnis% e? thxrrwivc)y. by ncutrx].uing Ihc
non.phmac=xdcs{ly acceptxbk @d sddi; ion ad and
~hen rcxcrins :hc w+hiacd ftzc b+e w&h A reagmt
yicld{ng s phzmnccculkxlly scc+mkdc ~id additiun
At.

Rx c=mpound$ of rommlxt L U ad 111 d their
phaxm.umttilIY x-able ac!d *ddirkm mlm cdtibtt
$trong Mln=terlw ‘inhibirhu flu% rek.ivcly )OW
!axi.ci!y, s Iargc fhrsptutic mda and arx srxpcriar 10
phyxmigminc. Accordingly. th~ com~uds arc uxcful
h the trcatmml Mmyaxhwtia Xrnl$ and amfle derncn-
tk. The sctivlty Of the compounds O( farmub L 11 md
111* k dmntirtiti IS wwrn-bforx!ed w.nrsl% irt
s-an= ~ilh knowt pr=durex, ● t &cirxaftcr de.
urrw

More ~ciflcdly, Hup-ezinc A. a rcprracntati.c
cantpowtd of Lhc .iaWrtti&t. i~ s potent rcnrxfblc cho-
!incsterax Inhibitor which is wry KIccdw for spccirlr
~:y}c!toliat wcr~se ard It ii rnxrkcdy dfkrenf from
phYtCMnitMk ~t krcx.xd !he smp}ilude of ruuxcle
@ntr=k pru$xcd by the indirect shric~ xrimAlu-
ricn or rrerv- in titro tnd udng ncuromu$cular prcpi.
rx[iont- II S1= hts w-xrkcd b.kking cffcm qa~t cu.
rsrc. A 1/138 of the LD~dougc of Hu~ti A csn
wcng!hcn the memory lhncdoru O( nomd maic rati

(Y. muc ●id brifi[act.x d!KriminaCion IC$t). The i,p.
B?JIC Iati.city dHuWrxine A it &u! XhAr lhXI o{
phyiottigrainc in rat; mcl *c. !52 montht of tu&acule
Ioxixy !uts cm nu. nbbitt snd do~ thuwcd that
wlwn uin.cty rlmm the doxxge O( Hupcrz& A Becd.d

far clisicd pltimrx IO crca: mya;thcnis gr~vh and 730
40 t}m{s !hc qUbcd *V 10 treat Ccni]e dementia was

uted. nff rIoxicuMc pathological chan~ U{ istcrrul
orgtnt were obwvcd. bhxlgeniciry 1.?$1(Amct lml
and ra! d rsbbit !erwogcnichy t-s We x11neg.stlvc
ror Hupc:zinc A. 3H.13brlld Humrxinc A wxs uxd 10

[aJe of kk ;cd md ror%aldthyde under a~ndard
mnd:ticnw If the dlaikyl (RI xnd RI we akyl) deriva-
tive af Hqxmlnu B .-n dcxircd. Hupcrxinc B Is treawd
vdth s d!alkylmlfmc. $@? ax. ditncthyhulfslc. uri)ixing $S
tundard cortdiriom with bcstirtg. In cxch hwtutcc. Ihc
dcxircd derivative -n & srzxralcd b}’ chromatography
snd cryml!uim. w the like

The ~poundl of formula 1.11 And 111fcrcrn tid
addixkm ultc wkh lnorgnnic or orpric xcidt. ThuL @
\heY form pharntsccuticaily acccpwble ac4d ax!.dit.kro
ults with .bottr pharmscdcd]>’ ucqmblc orptic
and hcJr-@c SCiX?Lbe uamplc. with hydrohalic XCM.
such m. hyd~?t!oric sc!d. +rydrobromic acid hydroJ-
odic xcid, other mincrsl acid cilt$. such ax, sulfuric tcid, U
nitric acid, phosphoric tid, pcrc!rloric ~c{d or ihc like,
s[kvl, ad -o+vI $ulrontc acid~ such IL ethznesut.
fortic MU, Iduficmlrwric acid. bcnzcnc$ulfonic ocid.

carry OUI pharrn>ccdynun.% dittnbwion mtd in viwo
mcfabdimt rc}=~h. T%cx WJ.4KXshowed Ihat when
lH-Hupcrxinc A wax uxcd the cortccntratlan curve
maxchcd the o- twncernpcnmcm mcdcL Its 11.-S.~
minu{~ arrd rip- I [?.5 adnum There wu m ctrtairt
dktrfbution in rhubr+c ~hich dwwi lhtl h can paat the
bleed.bruin bsrrkr, TkaT WU ocdy s mlnux.x quamiry
of @io&cCi*y Ln every or&ln cxamlncd sftcr lwcn;y-
four houn. &ven days ahcr a kglc doxe ?.6.1% wa
ciimixratcd M the urk.c (84.9% of the cxmctcc! druc
appdrtg *;thin wcaty-[our bout+. and 55% wu
climi-lad through km. “

Enhancfag the Contraction Araplirdc of S!riatcd
Mutcles

‘1. In Vitro I%wnic Nenw/Duphri P P:eparatiort: or
Rxx.

Artcr the fax{dcu#ta!km or a nt. the Ihorac:m cavity
w*$ ~C4 snd the right ditphragm with sltached
phrcnlc rwrvc w removed. After plxciug ii in a Ty.
&e’& totutlan (37: C corwtam lcmpcmmrc~ XUd
with 95% oxygen+ 1% CO~, .4ecirical s!imuiacion
(1- !0 V, 0.5 m. I c/10x) of the phrenic Bcrve wa~ utd
to prducr mu~cle conlractha. A Irmxducc? vu ux.d
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YOc O( Hupcfzine A dw&d cahanicmcn{ d k

,. tmpiitude of [he electrically Uirnutaicd mtrdr coctric.
\ioa. ]njcctiont of phy~ktigninc, iv., S)IO enhsnd the
mMriI’\ {ibitlli mvufe crm!rsc~ion wnplitudc bw tc ~
ktwr de;r~ rhm that okwed fw fhe rmk The P
tcncy of Hu~7jrrc A in thcxc tea!s *M 1.7 and 4 tirna
rha( of phy$ouigmint Cf+lc 2). Tutwcurarint [0.3
mg~[ iv! comp)cfcly blocked the clcctm’tally iuducrd
mu$c)e cruxmctar. After !v+crt!y mmu!e of mwincd
~lmuia[iott. !hc tibiall~ mu$ck camrxct=n amplitude
gradually rcschcd the smp]ildc obt=ved bc!”orc the
hr~ticm O( Rrkcurar;w. Ii Hupcrzine A (W+’.) #g/kg
ii,.) wu~ fivefi ●fter Ihe i.V. Iubacursnne Ih.crr vat
m>rkcd inhiblllon of Iite vxbacursrinc blacbdc. +7vc
rninwca Jsler,Ihc ,arnplitudr of rhc ~ibi~li>mwclc con.
tlackn wm -prablc to rha[ ccca in lhc ●btcnc-c o{
t●bcurarinc.

TAELE 2

EFJ~ANcf14G THE L~Rp+I~G MD MEM~XY

FUNC170NS OF RATS

To dcmorwratc mr eflcct an the I.csming ~ocma s
‘“Y” maze mdkmcd ?cflex (c$t wu wed. Exc!r anlmsl
wts rcquirto 10 go througil 10 mccci!!f”c chock.free
rum to be cksified m Lamed. TM conlrcd a.nird:
●cqnd 11,9= .$.9 theck~ before nchicvinc Ihe ]cmncd
smte while [has-t receiving 1/S0 d the LD,w Q( Hupcr-

6
ZIJW.AtO.1m~k;. iv) IOOL &&,= L8 tnd tttwc rccmi -
Int phyxxatiinr (0.08 m~;. iv) took 7.9= J.5,

TO rvtlume tkt imp= on ~ memory function.
prt~liarrcd urimal$ go’mgthrough S dIOCk. frCC runs
wcr? uwd m Iztmd animsi~ An CT4S hour~ Ibe drug.
free (cottwol) tnimals requir~ [4.4= h9 shucks m be.

1 SiT)SITION OF %.HuPERzIXE
A

RXS W= IIghrly arxadwtizcd w+b aodlu-rnpcnmbar.
kid JU7plemcmcd wiih ether aad a cxnnula was placed
in !hc ~ti afrq. AtIcr rheaninta’a mwokc 1.S13 and
30 minutcx snd IJ and J hau~ MU adminia:crrng iv
injecrion~ M 37S pCihg of J?l.Hupche A. 0.2 ml of
bla w= I.&O from ths carotid sne~ lad Q$ ml of
water PltM rmc drcp O(kquaoua wmnonu (pH 10) were
added to each UMPIC.Ak addhrs 5 ml of lJ dlchloro.
chrtc. exraai+ waa cffcctd widt ~hu aid cf ~ vortex
mfxcr fof Ihrce miaue w quti~ ph~~ wu CA.
lm~cd lb Marc thncs whh d&hlGr~&& Afler
combtr.htg the or~c phuq the liquid w= wapa.
rwcd ro dry-a md the rcaiduc WM plsccd on silica
irnpreznal.d fihm paper end dcvekt@ with # mi~[urc
or Chlo:ohmxelomme hano!: ●qucoul :mmOnic
(49:49 1:1) wlvfiI. Ma chnmacogmphic acpuatmn.
the 0.S !x2 cm W corrclpondhg IO the pc$iticm of
nan.rlc?ioadve Hupc:xinc A w= CUIOUtand c%a.mjaed
b> !iquid tinriilxicrn [ec!!niquti The time cun.c of
‘H- Hupcrztic A m the blood diacloirxi in opn. IWO
compsfimrrrl mcde] of dlwi%ut(au. The ciiminalrd
phAbe ralc cuuwn ●nd twlf-life ~riod w&c ~rmc!y
a- O.129 mm-l, t\a=5.4 mi8. ~-11.~~1 rein-l.
(1#- 119,5 MI.. %JI -(20Jd& K Itr- 0.Q2U
KI:. O.077L VC-1.M I/kg. Vd=M6 IAg. \he ciimi- .
nation rate w= Kj6md VC= 21.17 ml/mrirrAC.

Aflcr giving 250 @f%g by iv inj+cticma of Jli.Hug-
erxine A !0 h rut, !h~- wwc mcrif!ccd a; difTeren:
t!mca by bloodlet&g and [b rxdioamlviry cantenl~ of
th organz were mcaturcd. Fifteen minutfi d(= k
drug WM gkrr. Ihc kidney And Iivrr had the hiehc~t.
comcam the Iungh Iplccu ;od hcrut had k= snd the rat
●nd brxln had the least. Two bow-a stlcr !hc drug wss
~ivcm the radloacriyity ‘m the o!hcr !~u~ w m~rk.
td!Y 10WWwhik lhat in the brain r- aligh{ly. Twcjvc
houm dlcr Sivlng the dq the rcdio~ivity in each
lI$SUC Vl$ Ckxe to zero.

lntrag.mwk (ig) b+cfionl of JH Hupc&nc A (375
p~AcsI weft Xiwt 1+ bau~ de fk atoMxchx of the
n[$ wsrc CWXy and 10 pl afbleod wm removed frm-n
the tip of the WI for mcaaurcMcI-N of ndk.activity.
Twenty miaam ahcr ihtiglr++oo, [he rtictwiry
in !ht bad M rkr noticeably. ![ rcachcd z ~ in
4S-60 mirrwa tier tht is Injcc$on and !Xcn tiowly
dtcftti. %vcn hcura ~Rcr LIVEdnrg wat given. the
rsdicacdvity in. tlw blood was d rc!=rivc!y high.

Mcr fiting * 250 #Wg {v injection of ‘li-Hupr.
L& A. ~bcine WM cellcw~ from ~ snd +;~
hcun. c n(rol urhe was Collmed wparttc~y. A(ser
chrcme

+L.F
phk anslytk s radkaiw pcxk (1) wu

%

dclecr . @654.71 ute which was Jderr!ical lo
lhaI or er@ JH.Hu@nr A. Anolhcr radioomivc.

found in the R/O. 17-0.21 arcs and reprc.peak (~) W ‘-
wrrtcd s mcltititc or ihe parent compnund. ~e rRt{O
O( tk IWCPaks [11:1)grufual]yiacrmxed with (he time
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mur= far puuc!oc!rolimmtx= W-X 0.1 ml otr~t bleed
~rum and the tubursk vu O.~ rrLV S.buryrylrldacho- ]3
lint iodide. Tlw Elim= cd3ritnetr5c rrimhcd w-U*
16 mcx3We b C14qtnc tc:(ti!y. The Pqcentsgc of
enzyme acllvlly rcmshrirrg w= planed agsirrst ~tivc “
la@rhm (p]) of Ik dmg Canccrttrstioa xnd the pi.w
(Ihe nqldwc”logzrithm at the gram nokmle canccn- iO
trallom of ihc drug required 10 inhtoit sht cnxyrnc wriv.
Uy W.) ‘-.x dwivcd. ~upcrxircc A inhlbitd puudo-
chohnut-u !CM d rruc chahrtefc?w more than
phy=~igmime WI rrecuigmitw fTabk IL

A c-atin qwuiw of me cholin=leraw wit mixed 2$
WIt!t t ccruin qutnttiy of “mhMtar Bnd ihe UIZWIC
xfi+ly -= meawrcd II dlfkrxm limes aflcr mixing.
Afr= the Huvrzinc A md enzyme *=< mixed 20 IO
M% inhibition wm XCrt very quickly. which dld not
chtnse O-r a 4 minwc prrind. l%? wmc recponu w~s .W

, nc-tcd r~: Ihe rmcmibk chcr)hw=erwc Mrbtc-che
line chioridc and gdantttamirw. Tht irrcwmiblc cholin.
mtcrB~ inhibilrrr DFP. ~ever. YIcL+rd Increawd
inhtbttlon WiIh incubs?inn !inw. liuJx:tiac A yiclced
inhi”mt:an w t!mc rcspamct similar m ilvxc rrf choline ]:

“ch)uride and c~bntis~mme. but dlflercm from DFP.
kmrovinc Ihe crtryrrre preparation rrom s mix~urc with
H:?cr:inc A and fhcrr waihutg rcsmrcd Cre Bc!i\il)- ar
1}.c enzyme to %.&=4.9% of Ihc preincuba[ion VZIUC.

Thr rn~ve rfiulu ch~ tha[ Hupcrxinc A i$s rmer$- a
tblr cholin=terssc khtoitor.

TADLIZ >
I,,h,m...w.Fk.,. .+U.Nrfitw 4 ,- Cb..l.-.,.-.u

Inn-t.* m“Ch.:bw. . . ..- III..* ,$
R.d “

a!,d
n,,.e W,** M*m C*::.

TOXIClly TE~

I. Acu~c Toxicity .

A urtsk toxic dost of Huperxinc A la mlcc. rst~ 6J
mCbitl snd drrgx yielded the Iypicxl symptoms or cho.
li.=le,~ inhibitor paitoning. Xuch s> wl@e MY
muscle fiber !whc!rin$. drcahrg. tests. iilcrcsw bron.
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Chisl ~reuoni ~nd inconnncn~ of fecc~ mti urirw.
~ ●cute roxicl!y of physcxtigminc was 1.2S 11~ 1.08
Iim= grcmcr fharI )-tuperrjne A in mice nnd f~:s ●nd
bath wtrr $rxsIcf rhan thst of gxlanthsmlne The iv
route w’m ma! tcxic and the !g rou!e Iestt Ioxic for
%pcrzir,c A In rzt~ and mice (T’sb]e 4). Tm cwuc-
rk55t* wee qajatcly given im or iv “@ctions of

0,3.2 mgfkg of nu~e A bnd wcrc obupftd 10

ditplay rhe above mtiantd toKlc L& Wccrl rOt Jd
hou~ OM of the two rx.bblts gives IV i~larra d ~

m~k$ af~np-.ine A died. ~$ dougc w & times
USC ticz=we dosa}e foT mhncinp, murc{c atrxticm.
Sia 4kJgL mrhcxrzed vifh chbabe WCTCu~ratc{y
~[vca 0J06 and I mg/lg Iv !n~~ionx of HupwztIxc A
Mh M mxicubk effccn on ti amtid mery blood
mcsmm Md EKc3. .

% Subacuw TOXiCitY
Rs.m: 20 male rats wcrr upwmed hrto two ~+

~c flmf group WCS~vm O m@g ip itrJe@ons of
tiupcrzim A fw 51 d~ys whlc the second grmp (cos -
rok) WCeivcd the xamc sdwitxk ordi~t[llxd water. ~c
‘oatirrc blocd tciu ([ht pcr~t A“mag!ob~ numbc:s of
“cd Md white cells = xII u plsu!e;t~ xlnc Iurbldity,
~utmine and $rca aitmgcn were all fiomul. In caorh<r
eat 70 ml W< dkddcd into 6 group. one was gfv~
p )njeuans 0( 0.3 m@z (10 rm) mother 1.5 m@s
10 rats) C/ Huerrxinc A d t ~hird group (10 rat$)

‘cccivcd only dkri]led w~tcr each dxy for 90 rh~. Thr
“cmainirts grou~ were given is in.jcc-tiom Or 1.S mg/kg
15 rYII). J mg/kg (Is mrs) o(~upcrzinc A each day for

IW dsy%
A srdl rwmbcr of Ik [n graupz givcrr Isrce do$.

lgm dkd wilhin -130 da~ whi!c thou wlt!ch >ur.
wived -we ~rificrd for exxmi~llion, The ghrlami<.-
pyrudc trarrurniw valw$ of individual rat$ front tht
~rc?up giv~. ip and Ig inj~-crions of 1.5 mg/kg do~~>
were }lighdy h!:hcr than Ihow uf !h~ camrol group.
Haum.-cr. nc nouccAble cffccr$ on the routine bloo~
Lmk blocd sugar, urea nitrogen. zinc turbidity. snuA
oxxphcnol turtidiry znd EC(3 were dctcctcd. ht;cra-
bco?ic cxamurmkm of vadnti organ ~km~ xhmd
Ihal the hcsn muscle had dti-thapcd and :Ilce-shspcd
Infllmd wtxt accompanied by myocsrdhl ccli dens. “
turat,on ●trophy. Cerebral spongiacytc growth and
myopha~\s wti nalcd and a tmdl numbw of rscx h-d
sfurm cell $rowrh Inbibhiom urd iawmthld growfh. No
abnormxlidet were obmcd .m Ihc other orgsox.

Rabbit\ snd dag~ there wcrx 20 rxbbirt divi&d into
four group~ They were scpsrxlcly given irxtinjccriom
dO.4 mg/kg of Mupcrzf.ac A for [80 days d .W~ec-
UOCISorO~ mg/kg nil 0.6 mg/kg of Hupc&c A fcr 90
da~. The carurol gro.p WM givm im Lajecr[onsof
dixxRld wa!c?. Three of the rsbbiw giwa im ~cc(ions

o~O.6 mdq d?luparirx A ditd beIwucrI -136 dayt
o{ !aWng the drug. b wo toxic rudwts w okrwd
before rhcy died. Ten dogi were xqxr~tcly @crI im
!njec!iom of 0.3 and Q6 mfig (3 dqt ~ch) or Siupcr-
Zrne A Mrd dls!llled w81cr (4 do=) fur the ccmtrd ~Up
for ! 80 dJYL Na ~bnorrnalhici were o&ved in the
group giwn uAI tiger, but at k O.b m~g dcrxc
tiere W*S notkablc whak kdy xnwclc fl’bcr twhch.
h?s ~e ~~?ORIa gtdidy decrcxA arid dl~p-
pcxrd MmArLgrbck3gthc4tkrhne ?bcd’r-ogcvRl
~ivmt The ECG xhcrwed no dmg induced abnarm~i.
!ic> When the !imc wived. the raihitx md dogs were
ditbccrcd. The rau!inc blood lest~ glursrrt!apyruvic
wm-wnina4a. zinc turbidlly, ura nirrogcn and cr~ti.
nine w- all normal. Ed orpn sscilon was ob$crvtd



.

9
.J, ill, uo4L .

microsccipcllly md B \msH numk af rabbi{t in the
grc.up I!%err the dru$ %ad myoczrdtsl c;]i &raIutia. ‘

TABLE $

tion urop)ty snd inmrsi{iai grmwh fIxu\ in Iheir \.luI,,n* 7~.I. .( hut.+.,,,-. A ,Y ~ SO,

hczrtt. The hcAJts a~ the dogs had li@I f=t infilkalion. rx- .

The ccrcbrd cortex ofcsch dqe group af rabbilt md ~
dogi kf cerebral $pongiocytc gra~h and myophag]a.
but k nc.?fc prcnuclci did not thnw any rctragratioa.
Thi$ tious Iha[ U’hcu s rehti@y Iargt -sc of HUP
crzine A was used rors Iorrgm ~“cd of tirac. titit could
*rTtil [be nervous syucmt of the km md brain. W 10
ttimuhtiotz of the Lawc was ewt more outitxtdfng.

DIIU .
-..

f.t-l=?t+nfft 7’A.. . S TA,,. - L
MW*.-N II : l! 1!(1= “:
HwP/tIu A I ; 1* 11:; s

10 :4 = tr ~: = ~J*
In) }} = . . 101 = ::.

[ml lJ z ~“ *I = ::*
Cwh+.-wbnw+? I!W ht. = 10-
c-r-t- -.- eJ.u- ,n.” OlOluD.m.y > 10,*..7< alJj

~. Tcmmlofical Tct(I
6-15 dayt Itccr mice Ixs4mc prcgnmt they were

ghwn ip inj+xtion$ of Siuptmie A ad ?-1; days Iftcr
rabbits tic pregrmt [hey were gbcn im L@loas
c# Huper5rrc A. The rmults Aowed Ilw the number of

embryo abscqnaru and tdllbwn fetu= for the mice
&err ip i~tion 0~R19@X aa~ O( Huprzinc A
wti rrurkedly grcaWr lhn Ib.c ot W coawol group
(P <0.01). The rcxdl$ Cf t linsle [p inj~!on of OJ$
-g ~ Hu_ne A v tie tenth by of pqrmncy
were drrdar IO that o+mtaed wizen lht drug w Bi%ur
many tirrm Cable 61 Ntitkr of the wo methcxls of
giving the drug rctultcd in ~~xl crn~ M with
[hc potitwc drug control of cod-llvcr oil (each ~am
cartt$ined ~~ ia~mational U.ai!$of Vitgrnin A md
j~ In!emt!iomti unirt o! Vhrnin DL Thc hrter pro- “

ducd warbts I- of exIcmdly c&crvcd dcformifim:
I- tail!(Ufl?], c!! wtd M t.aiI~(18/97). hck Icgs
rcv~d (!1/97), open cyc$ (7/97!. cxpmeci br~inb and
xpina bifida (l f17). \ackcn rr~cs (1/97) and cltf! ps.lst~

(39/W h numbrr of Siillkm Mxu mon$ the
rabbiII ~ivcn Im lnjcmion~ 0( 0.0S mfig of Hupcrzinc
A wu mIIccMy bighcr t’P<O.05) thsn IhAI of the
cun[rcd group. ~e crrhcr daugc group bath higbcr
and }OWCThad YLIVC-IC!OUto th.x of ?hc control group
(P< O.Of) (T’sbk 6). No wtmil, intcmal or- ar Aet-
=al ddormilim wc obt.crtcd for any of \hc dmag~.

. OBSERVATIONS ON WE CUNICAL ‘
CURATIVE --S OF l-IUIVEXZINE A ON 128

zinc A and the t~nuncoui TCVCW mu!tiion co]oay 6S
CASES W~ MYASTHENIA ORAVIS

number. FLArIhcr.” b colony rrtibcr Or Ihc @llvc In order M Oxrher verify Hqwrrinc N; clinical cur-.
conmctl drug (cyclopho$phamidc) wu grcur than t.ku tivt Cfk:b 4 ok- m :& cffccx tish were urr-
or Ihe i~nrmlccwt rcvcrte mw~tion group (Table 3). dcflakcn IO obs.crwc the timilarkiet and differcncc~ b+
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twccn Hupcrziic A and ncrmigntine. 124 p~icnts with
c~mly diign~ mya>thnla Emvit w~c u~ in 1~
trial. 69 O( !ht pwicnt$ took n-ti~miae m a control
group wtd 59 ps;icnti uud ~u~cfme A exclusively,
Tlw conditions of UK clinical w or HMpcrzinc A (ar
!hme 123 CMM wc set out hcxcf!c.

1. !4=!0DCJLOOY

Psticn~s ticcrcd with myssr.lrcnia SXVIS (NG) MWr
rypIuI cliaical tymplorn$ whk+r irxprawd ●fter utin;
neonigmine were (he rub-s far ustiag ad wriSica-
!ion. !n:ramu%mdar iW’CCdOTISof Hupcrzrnc A ware
gi=sn each &y urd the curative afkri and aide cff@L

. . -C ots-cfiad after Ihe i~ti~ It wax $crrcrslly
u$.cd ror m lcsst tat dsYs tmd caclt ckwage W& 0.4-0.3
m% ~+~i~~~ and I-Iupcrzin-cA WCrC UN m ~
our double bliad crms-aver control trials whcrtirr 0.4
m~ of ?!upcrzirre A-wa’s injeacd for fi~c dayt utd 0.5
ma of ncoxisminc was injcstca for 5VCdan whh al!cr.
rwing wc oflhc drup in thecontrol group. The injcc.
tionf wer? d] ~ben h Ik momlng and emthe taornirt~
fior to the injechts snlidrolinestaxsc dm~ wrr
di=onrinucd. ?’khhw Ike pc{icm$ nor the doctom knew
which drug was &kg injcetcd. LAW. the tympwtw
t!tc durstion of the irnpro.crncnm. If my, which we
cblsimcd by the dru~t And the dd+ rffccw %rt rc.
arded. Bad on thctc ftctorx ttt< rchivc rncrits ofthc
IWO dmg$ were cstatjlshed.

11. THE W?APT0,h4 AP1’lWSAL STANDARDS

,. (+}(++i and(+++)wnudu ~hcuandardfm
the xrriousnm o~;hc Iymploms. (+ + +) wm the mott
Urhui.

1. Prolspt.c o(’cyclid$; the !cir w’d:h of the eye after
sc of the drug WM mcecared. If lhcrc WSI In incrcaic
or 0.2 cm X&wr (ha! .y;orc nLc 0( Ihc druc. Ikll the
effrcl Ws$ -+-. if ;hc mcrew-e W- 0.4 crn then ihc
Cfr.%t Wl$ -+ -- !nd If the incrriu w~s 0.6 cm !hm
thr cfrzcI was “+ + +-.

~. Imi?aimrcnr to eyeball LciiviC~ Wh4n lhc eycbdl
wn~ tically fixed s.d immav~le then if vw
‘+ + + “, that who hxd rcaccurlnc mijor comphin(l
snd bmkally normal actwhim wtrc - + ““and lho$c in
m inlcrmcchalc umr were “~ +’”.

J. DiKlcultirr in sws!lowing: when twal!owln~ wmt
iti~ pouibic but thrrc waJ L f’mlirrg o~ditT1cutry or there
*at downg OrthC zpccd Of IIrc imak o(rcd Ihen @c
pstiwit Wab lrcstcd at “’+’; when the psncn! could
Jwallow bw i[ w4> very dow ;hcn tbc par&mt wm
“ + +“: when the p,ticnt W-Mbmically umblc to swal.
Low the rating was ‘.+ + + ““.

4. syMemlc my~hm”w patient* who wcc sble to
walk but fck very exhut.uai WCC? ““+”; patienlt who

were sbl~ to t!ai’xt up Md wilk wilh dificull~ a’.~on
dhanct in he ward w corridor were “+ +“: xrrd p.
ticnt$ who cuuid ncx gcr our of bed were - + + +“.

1[1. CLJNt~L DATA

1. Age, Sex. Type and the Courzc d the D’kcjtc
Bucd on ;hc ciini.cal symptom~ Ihacc pxricnts who

only Id ti extra-ccular muackr flcctcd wrre of he
c~ mwcl~ typ. 81 csux (64.Mf$) m rhit grcup. Tlxxr
who mxtiy had Iircd muxck when $wdlowirrg wwe
af the mcdulta Ob!ongatc type. 10 cxsca (7.81%1 in thit
group. ~ who )r&d tired muxc!cs tn She four knbt
WCTC of the ryaIcn.k t= 1$ caux (27.W%) h-r this
group, The dmnctz c-oursc ci [hc dhoxc wu 3 dxp.

I
i

I
I

I
I
,
i

I
1
(
I
i
1

!

I
1
I

L The nri!airring !imc of Ihc cffrc7$ of ~upcrzinc A:
the ahorret >u~dning time of Ihc effect O( Hupcrzirrc A
WDL0.6+ hourc arrd rhia was a ptienl cm the cye mubcle
!ypc. The JCMXSSwaa 24 haum and this wxt observed in
the tY$r~IC Iypc m WW]Iu !hc eye muscle Iy-pc. The
~v~age -Ion time wa~ 5.94=4.92 baur~ Th~ ac:ion
time Of Q cxx (34.64%) r~chcd ti houm whiIc the
Ie. !ur time O(Q cxss (31. MI?’.)~cd 6 houn. The
xhorrui time smong skc 40 caxct wut 6 hauts MU! the
long-l wab rwcnty.~our (24) kcrum, svcfagc wu
la42s.m hourh

1 Ef7ccu
Aakt b orrc cuc the dmg wag effective for the

olkc! 127 ~ (9931%). Among 5htae, 71 ~
(55.46%) had mdtcd C!YCCMand k w effective for 56
CXLC*(43.75%).

4. ~b.amlo~ Examirutkrnt
Albumla. -hrara= bl~ plar.cbt, rorrtirrc he,

!* bC~,OU d EKG cxa.rakknt on -MC Q( !hc
123 ca- grvcn Hupc@-e A Marc snd xftcr thy took
[hr dru~ wac =rrkd ow ad none of that chawcd any
rtoti=abl* d~=~- h album”m blad @dCtS utd
routlae U* 1=!s More ad ahr ting lnJcctcd. llc
whire blood d!t aoticcably dccra.a.acd after the inj~.
(iom md this occurrd In arrlY 2 cxscs (Z.4%L 2 cam
had Axr~l liver functiant &f- the injcuiotw xnd
bath or rhmc cucs lud ncmn.al llvcr (unction; ~fter Ihe
itljcctims. How~r, ihcre uwre Ilw Z CM (2.2Yr)
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3. Cmnpariion of the ~ffrct+ or Hupertine A Jnd

Ncosrigminc
(1) Gmparison of thr maintained rims of the cfkcI$

Comml tcaf~ were cwncd out on 4$ CS=. l%e actioc
time Huperzine A w*$ Ian= [ban IhaI of ncoXigmhrc
for JX U= (!&O!%) of the ac!iat lime of neo$tigrninc
was lorrgcr rhtn IhaI or Hupeziat A m 6 =x$ (X.69%).
The ~b times of lhc Iwo drugi wc ckrte h ~ =

(726%). AfIcr YAIlcd analyscz [here were w tig.
nificant dlncrcnccs bctwccrr Ilte IWO (X: -71.52.
p<oml),

Amcmg the Stcam wkrcin \k ~aion time or \ht
liu_ A wa$ longer Ihan IhI of neoati@rc. !he

ahortat dl~crcnc.c was 0.05 houm the Iorrgc$t was 20
b= sad {hc lWCISC wut 2.90=3.b4 houm (soc~sb!c
9).

TABLE 9

*lrw e+ndm-t 0/s1 - **- lk *W 1- Or
~fI,w.A w., M ,, I>$a ,h*t 0( mufiw

Dil. Dif. ChL nil.
r~= kf~t tifcmr f-we AwrsI{
wnhh 14 &b over WTcrewc

-. in 11.03- km l;w

65
Among the 6 usa wkertin ~he sc!km time d the

Hupcrzine A was Icss thm (htt or the rvmsti~inc. the
shmmst w 0.3 hours sad [he longest w- 6 Iscxsm.

Four
olhm

(2)
d~~ of Hupcr2ne A W= O.b ma ~~c~ 0.5 ‘mg of
ncrmi~ine w= ~cd. ah-m th~ doMg~ the KIicrt
of lhe kncr wts x~gcr Own Ihst Of @ lstrcr m 16
of the UUL Tk sctmn $mmgth of Ibc fc~er wax
lower Ihan :hti Of the lxucr [n 7 CaXL ncrc w&e

baiicxlly rso di~~reac~ bctwcm the two in 4.6 of the
M and il cs.n therefore be Mid IbaI urder th~ dcs.

lgti tie ac:kmt Urcagths 0( bodr arc mt very dficrcnL

(3) Compsrise.n of be side cfku: arOonS cunwol
patiaw M C- M ddc H- rt~ fltc twa:lgmkrc

{49.27%) Whtitl$ 45 c- (ti~l%} hcd tkk CffCCI$

from the rnjsdcm or H@src A. Staticticd atml>~
shuw~ thst there were no significant dlfYc:~~
(x;-J,j& p>o.o~> .

~mortg Ibc more kequauly ~rtn8 sick d!kt~
were @ring. nawca and blurred Adam W three
revealed aurkcd dlffcr~ uAstKd[y bctwccn the
tw dtugs (Ike wrt s.epsratcly ttsuscl X:= 1$

P <OZOl; pamptig X:=3.3. P<WJI: biurred vision
X:= i2.9& P< O.@lI). There ‘wac M nurkcd &T..r.
crccr in Ihc occvmcscc rala of othti side eff~t~
Thcre{&c. neosti~tnlnc we rmtk.uhly [hsa Hypcr.
firrc A caused pcrspking snd biurrd v“tion but Htrpcr.
zinc A wal more IPI 10 cam nauuI than w8\ nmatig.
mine. [font cumpirm the w or Hu@nc A for \2~
rxien!s md Ihc gW of ncacrigmi~ for 69 ~ only {n
Lhcarea 0( nau%a vu ~k pcrccnc~gc Or Its occurrence
gre$trx \han th~! Of ned~nc. There wna tignjficam

sm!istkal iilffermce (X~WL99, P <t205). The IiuPr.
zinc A M low side c.70c!c ror uch al che od’icr itczru.
than rtccrsr,igrnk-i.c ‘mchdng muscle bundle quiwsrin~.
dizsineu. pcrtpiring ●rd bluflcd vidcm. SW!ct{czl srul.
ysis drowc# d~;kzat dfffcrcncc. (x:-4. I L P <aOS,
11w9]6.:3, P< O.@l, X:_lJ.23. P< O.a)l. X=-~JL
P <0.031 rciptiwly,) Scc Tsbk 10, Both The I[ads-
tks &rd pr~ing dtowcd noticeable dlffc:cnces mtd
wc can thus basically come to theccmclusfon the I-iup.

erzin.c A It wp+ to rrerb;i~-miac, This .k czpcckl]y
rrue s! regards the Icricar rImc Icr.gth of Hupcfic A
which is iu outsurrdrrg kasurc. This ix XWIIY the
major drnwbad in rhc cl”m{cslwe O( nees!i;rrrhc.

{4) COrnpariWn bawccn Iiupcrzinc A cd stIg.

mim Bad oa the abcwt fsct~ the dfeive urn- of
HupmInc A wu d p.ltlc.anrly lar~u h.o ncos(igsdnc.
T7tc rrcqucncy of the varkra sida cffcctt, ca-p@ally
musc!c bundle quivering, d!zzfneis. pu~phalb. md
blurred vidum Hup-zisc A w ttafi$cially lower Ituo

WrMigminC
~4 on [he sbovc dms on Ihh ~rwp of IM #cntL

H cm be considcxd Uut Hupcti.nc A k m cffcctivt
anticholincst~ drug for tpatint mys.sthcnh grsviz
It did nm tuvc sny signiflam negs[ivs cfTedtI cas W
rrujor orp.rm for cxa.mplc. lungx M&cy. hart and [hc
bcrnalapidic syumri. o-d tht cllrrkal occurrmcx raw

of fide cffctts w-at !OW.Ad& rram ua~a. h hd Ioww
lide cffccu in cl) other srm$ thmi ncwigminc. More-
over, the fact th[ III cur~tiwe c(fccr mien llmc was
no!i-bly lcng~ than that of ncosr!gndnc i$ its mu”or
auls[frnding fcsmre.
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~I$cd on the factt!zstxU~Lhtt A ym.ax.cs definite’
pharrrrxdyrxamic IUMY and a rniitivaly lar~e thera-
94Utic rndex. i! wcs dinidy tested. The r=suh d the 20
Amcst of 123 cwa uAlt ‘mywknia pi.+ 4howcd
thal the intruruxaculsr injeeliorra of 0.4 mg, of IIuper.
zinc A ~ abk m det?nite}y hzprow [he mwrl’xnu
gratis ,crarxtitian af * ~tlent~ It* sustained Ilmr of

t=ion wax Ieng= than lbst of rtcaatigmine and if hxd
Iawtr side efrcctt. The jntrsmuwu)ar ln~:lorr+ of 25 or

50 pg of Hupezirw A in 5!5cxxc ofcrrcbml ●rrcrior.clc-
rotis zccornpcmcd by tcnile dementia wat efrective in
Impnwing rrrcrrcry functianx.

A mmpotmd cf frrrmula 1, 11or Jll, ur ● m/I thclcd.
or a corn~t”ti conlsin-mg a rhcrtpeu(ic~lly cflccttve
tmount of a compmd of (W-mula [. !1 or 11[. ar s i.alr
thticof can be drxifii~[ercd by mcthodj we!] krm-n in
!h~ WK.Thu}. mccmpcrund O( fwrmuls 1, 11 c+ [11. w a
UII Ihcrcof can br sd.~lni$fertd either tin~ly or wi~h
olher p’nsnmscculicxl iI~cm\, foc example. O=ily, p.arcn.
Icrmlly or ~tslly. For ord udm[nislra(~an !h.ty can be
sdmlni.vcred in the fen-n or tsblctt. capxulci. for cnm.

pie. m timlztwe wilh tslc, x;rnrc~ ml:k tugar of other
inert ingredients IhRI ii, phmtmccrrtlcxlly acceptable
@rrien. or in Ihc form ~f ●qucous aotuTIonL OMpcn.
nooi, elixirt or qrcous slcohol!c wlu!lon~ rar cwn.
plc. in sdmlxrure wi~h Iu61t or other twcc?cnlng XGaIL.
fisvaring ~grnli, coloraru$. thickencrt ●nd other con.
vcnllcnsl plurrmacrwical excipierIls. For parcntcrai
sdmirrittrscicm. Ihey can br Admirrit!tmd i!l wluIion or
wsp-cnsfan. for ewnplc. an tquccu or Pexnut oil 4oiu.
lion or vxspensi~n u$ing cscipitntt And c>rriera ccmven.
tianal for [his rncde of tdtuims[ration.

In k prsaicc of !he irwentiom the dcne Or s comp-
ound af fommdQ I. 1[ or 111. or h aalI thercaf (o &
adrnmincrd XX! {hc frruucrrcY of Uminis!ratian wilI
& dqr-tnd.d OKIthe pmcn”cyw“d durari-cn orscrlvtly of
the parrdLar mmpottnd rX formula 1, 11 or [11. or uI!
m b-eAdm*crd and rm tht route of sdminiwxian. X4 $$
well m the +ty oftke corrdit!rx. wc of the mxmmd
la be tr-txd cd !k We. Daau af s cxxnpautd a{
for-muli I or a s41t Ih=cof comerrrpk[cd for w [n prxc.
licing the iovmllon. for tlw tr-rrwnl of mymlb-tah

gr3v1t src in therxn~e of from about 0.01 Ic about 25 M
rns per day, prcfcrsbly xbous O.I to abow JO mg ekher
u s single doac or in bided d- sad for !hc !rcw.
mcru O( tile dcmanla Ue In !JM rzrtg? of fmrc sbaut
0.10 to xboul ICXlm& per dzy, prefcrxb/y zbouf 1.010
abaut ~ ms. tither M I alrrgle dose or lr~ dlvldcd dom. 6~

The Exm.plcs which follow rurthcr lllusznte lhe
kwcn!ion. AI1 tcrnpertlurca are in degrcti C~tigKSdC,
unless otheti auIrd.

=AMPLE 1
l~!l~ion ~ (lx 9%

1lE).>.amino.l I+fhyiM~ej.6,JGl~ kydm7.mc~h.
yl.!.9w~hsn~c&l~b] pytiti,2(lHWe

mu~sc Ay

Abou! I(X3Q dry weight of tk cru$hed, powdered
pkn: Hupcrzic w?raI& (Thuds.) Trcv.. wt$ pltccd in s
conminff, hnd extracted WM rcfluxing 95% cthanoi
-crsl tbs. ~ ambind ethanol cxn~ct$ were

cva~rs(d lo ● r~;~~ w~Icb wm $uj+ in dj]~[~

squcou> hydrochbic xcid (1-2%) and cxh-acred with
eih~l ether icr ~crncwc impdtls. 7%* aquroux layer

WC* then neutraiiiui w“dt conccntrJtd aqueous ammo-
r! and IhC tatal kl!r.do”d wem extracmd imo chlor~
form. After psmxlly conccrr;rating the chlofofomr m-
\utior- thr calu!ion was r~tedly cx:ractcd with 17C
sodium hydroxkk T& aodlum hydro-ilde Ixy.er wat
th<n rwurrallxxd wilh mcrntrmecl hydrochloric scid.
snd again bmughr bxck to pH grater Oun 10 with
cozccmr Jtcd srmnonla. Thit aqueous solutlaa was cx -
t-!cd wllh chlor’a~onrr And Ihe residue fr~ tb~ ehl~
reform exzrsctt ws$ c.hmxnsto~-~phcd OR ti!icl gel
calumn. wvent Jysrcm @ was uhloroforrrt.
nrcthanal, 93:2; 97.3: xnd %:4 raiio in succmsiom Frac-
ricat rmm & choma~o~raphy were srdyzcd by TLC
and tbsc with ● slng!c 4.porwere cambimd. Aft= d.
vent rernov~ tbc rcsJdu wit c~taIIind (ran acctorac
to P“VC crude (5R, 9R. llE1-S-xmin-l Iahy!idenc.
5,&9.1&efrah~r&7. m’&yl.S$m@h~~ma
[b)pyridin.2(IH)-ane (Hwrirre A). Arms 10& yic!ds
ran O.tllS% 100.01 lIZ of rutting d~ powdered pktt.

The crude Hupcrzb.e A wsx adyxsd to bc kl

9s% puzc or better wxj cantalned ~ut 1% (4aR, 5R,
l@ R}l.U.4,4*J,41- h~12.methyl-5,1W
propcno. I,7.@cnAoIhmIkl. SQH)ate (-HUpah B).
This rnaterid wkh I mp of 221’-229” C-. w u$cd in
dixid rti.

To [urtk puMy Hwpccioc A; the CM& m.xI&sl
wst rccbrarnito~hd uaimg tk Chlamforrn: metb
d solst mixrrxrc or =qudlked * merhmtol.
/us;atw mbruw ‘l%e pure msterial hat mp 230’ C.

m. w:. Cl~HIaNZO, 242.1426 (BY rnaaa t~rtwcopy). .
[slO-s - 1=.4” (cmc. 0.491 tn mclko)).
W mix. (ethanol) 131 MO(log c 4.01} 313 mm (lug c

J,~9).
IR; 1650, 155C. 34UA 33UJ 1269 cm-1.
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EX.<M PLE ;

]scdmion af (41R. 5R.
lMK>l J.3.4,4&5,b.lXAy dro-l 2-met hyl.L lt%-

PFCYXIIO. 1.T”phcMnlhfolin-40H )+nc (Hupcnhx 1?)

The crude msrerml idatcd (corn her frmc:iont of tlw
chromntograph crhrrrrI wu frxund to “w 1 mtior com-

, punmt. Further pudlct~ion krvolved rcchromaw-

smphing Cn srhca gel Ming 1 Sclvent Systerra 0( chloro.
fotm.=ficmc.mertunol In Y3:47:3 ratia. The tzwtil
ccilccmd fl-tmr the coi-urnrtwu rccrwaN1.zcd km KC.
tone to @v? Fure (h~ JR, -IWR)- [,~3,?,4Q.5,6, lCb -

G
oc”uh @12.mclhyl-$. IWp~p&I,7+krnth~l!n-
W2i c ~UIMtiJW B~ m+. 27~.J71” C.

m. wt. CIJHION#2 256.11$~ (?JYIBXWc~~py).
[e]~f - S4.2” (*c. QN% in metbaol).
Yield amm~ M ondrj *m( ($.23xNJ-q.

- EXAMPLE s

M
EXAMPLE 4

p.WW1l]Cfr of (4aR. \R.
l~Rhl.23.4, ~&5,6.ItirAydro. t. J2~ime:hyl.

> ~.i@-,cro~nc-l.7 .phc,mnthroiin. J(7H).aw

Mmhy!uion of Hupeanc B (;M mg) sccordrng 10
[he method 1s urdi:cd in E.x@t 4 gJVC (4mR. 5R,
10bR)-1.2J,4.4G. &l0kmhydro.l.12dimc! hyl-
S,lt%prq%no. 1.7-?h~ihrolin.~~{~nc, recry%ud.

lo lid from mctlwol (yWd 1$0mg.k
?&p. 271’-2?3- C.
Ms 270 w-).

EXA”MPLE 7
11 %parlt!on Q( (4aR. JR, IOhR,

lXYl,*J,4.4&5,b.lti*tahydr~l,12dme[hyl-10b,5.
p-1.7@WrrenOrr01is4( 7H)-one

Monnmethyl H~dne” B (140 m~.) ws.r hydroge.
lo mlcd m tb p~ e d. phinurn oxM (100 rng.) and

Prepe.raliort of (5R. 9FL uedc ucid (S mL).’ After @didlcn with unmonium

I lE>I Jw;hyliderre5,6.9,1 Gt:tr1hydro-7-mgthyl-3- hydroxide xnd e~icn into eiIorafom. rhe titir

(mct)t ylsAno}5.9.mahs-~ c!~u~]p.tid!n- product WI rscryxmllizcd from chlorofomr.m:h~wl

2(lH)-onc (yield IM reg.).
.-

l%e manwmethyl dcrwm!vr of Hupccz!nc A ws~ “
prcpsred from Hupcrzim A (1$3 mg,) by rht Irca\merrt
wth ~~,!ryl Iodide (1 ~1.) la mahwxd (0,5 ml.) snd
amone (Z ml. ) ovcrrr@t~. Afrrr cone.srrrsrlng. producf
*43 rcc7ptxllizcr! fmm acetone (yield 120 reg.) .?cl

,. mp 2J5”-1J6” C.
Ms 33 (,M - L

EXAMPLE 4

Prcparahr o~(5R. JR. J~
I [E)-1 \-ctItylidcne-S.6.9 .lGlmrahydre7methy l-~.
[dim cthykmlno>j.~.met htiyc~ls~b]pyridin.

2(1Hkrnc

7%c Ci-rrmhyl dcrivllivc of Hupcrzirtc A wnt ab- ~
talncd h)” [hc Ircztrrtcnl of Hup-crzine A (ISO reg.) wil}l
formic acrd (S3%, I ml.) and formaLdchydc (3S%. I ml.)
aI ICU. C. for 4 hurt. Afkr concentrrning urrda ??.
ducet,! prmswe and b=i{y!rtg with con~ ammonium
hydrox]de, the dmircd prnducr was Cx!rac!cd With
chlomhn~ R.=ryxal)i=ticn from 1 chlorufo--
mcthmiol mizture gtvc pure (i!]< compound (yield i~O
mg.1.

mp =3’-245’ C.
MS :70 (M-).

EXAMPLE 5

Prtpsr*rion of (5R. 9R.
1lE) 1i<rhyIMmc. $,6.9,1Q\@:* ydr@l,74[t*yl. S.

(Gi.ncthybn&}J,% mtihu~d~.~P]~MIn-
2(lH)-orx

7?w ti!lc ni-hyl derivst%c of Hupcrnne A wat
cbt~incd by rrwthyla~ion of Hupcrziru A (1 SO rng.) whn
dirne:hyl mlfxte (J ml.) in uc!one (10 ml.) and ~
aqueous tedium hydrox!dc (4 ml.) SI reflux. A!k three
(3) hou= the mixwrc vu extra.etcd wtrlt chlccofmrm
TLC a.mxlyxkofthit extract tiowcd cwrt ~po(~ Purifics-
ricn hy xilict Kcl co[umn ekrommography (chlorafomr
● l solvcrit. impurtt>’ being eluIcd firsr) s~ve the tri.
mmhyl derivative as an cil (yield 110 ins,). ~ fit}c
mmpound is ~ oiL

MS ZM (M-).

mp. 2sr. -J” c.
MS 272 (M-).

EXAMPLE .3

Prc>:~ion of (lR.
9R).5.~mo-l l-cthyI. J,6.9. lLtc:r~hydm.7.mc~ hyl. S,9-

mttbn*yc!-la~]pytidh-z \HFoac

HydrascnLtion of Hupcrz%c A (In reg.) In the pre~.
cncc Of @411nUm Oxkic (W reg.) irt ethanol (XJ ml.) gawc
lhc title dlhyc!rohs~rzine ‘A, wlwre tht former exe.
doubic bond i> txturatcd. Thk rnmcrixl wat puri(kl by
tilica Cd =lumrr chromi~ogmphy (chlarofornt.
methanol, 15:1 m tolw!) follov.rd by ~srxHintion
from m.thano!-ac=one (yield IM mg>

rn.p. 269.-27r c. “
).1s 2M (M-).

EXAMPLE 9

%cirmaion of (jR,
97!).~-s”mino-l la.hyl.5,&7,1,9 .lGh-hydm-7-mahy).

. 5,9.me\hauwfl!~~ p~~n-2(I~*ne

H u~rzinc A (X12 mg) wss hydrqwm:ect in the UrCM
cnce O( p]~tlnum oxide (r~ m~.) snd tc~ic ●cid (10
ml.). A flee bitifictrion cud cxtrwion into chloroform,
the title te:rthydrohu~inc A w rccry~tdl”ucd horn
I mcdu.nol-c-tcm mixture (yic!d l&Oreg.).

mp. lU’-5” C.
MS 246 (hi-).

.
EXAMPLE 10

Prqimtion or (5R, 9R,
1 IE). J.(ace!ylttino). 11-ahylidcnc.$.6,9, 10-{ew~hy.

dr-7.mtiyl-5.9. melhAw~l~:l(b]p~dn-
2(1H)-cm

The thlxd ~-1.cql ~uperzinc A &tivs!ive M+ pre.
ptrd by :rcstiag Hupcrxicc A (\UJ rng,) with ~~tic
srthydndc !1 ml.) and pyridlnc (03 mL) a! mom ccmper.
attxc for onc Week. Thh mixture ww puumd lnlo i~- -
-tcr and cxuamcd wl~h chloroform. The chloroform
cxt:n.cr W= amcntrltcd md purified by silica gel ml-
umn chmmuognphy (chlcmrfortrwncthwd. 15:1 u
uxbfcm) and rccrytt.NUzalion from =:lanc (yicId ICZ)
reg.).
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m p. 274”-7” C. _
MS 284 (M-).

EXAW’LE 11

b
n’
I
s

M“
II

CH I(-I{: ‘/’\
x’ x:

II

2$

. . ,.,

\ 17i

JJ

4

~.hcmln RI. R: nad RJ indep.mc!enl)y we bydrogcn or ,$
10UYr slkyt. IhC dcr(tcd ( . . . j Iinc it ur opfiau! double
-d, and pro~ed thst in forrnuis 111one arR), R~ tad
RJ it oihcr than hydrogen. or x pharmsccuttilly IW.
~tablc xtd addilion ulr thereof.

4, A compound. in sccardmcc with clsim 3, af the ~0
formula

. ‘. . Ill

.
wherttn RI ]nd, R~ Indepen.dcntly ● m tiydrogcn or

IOWW alkyl. and provldcd ths[ one cKRI and R: is other ~

whcrnn R~.R:, snd RJ inrk~ndtiy arc hydrogen or
Iawer dkyl. and the &Xtti ( . . . ) line It an ~imal
double bo~ ar s pb-a.rmcat!ully ~mblc ackJ
additlos Ml{ thereof.

7. A compdund, In ac.e-mcktn~ with claim 6. (3R.
9R!-5*m1aa.-l l<thyl.5,6,9,1N= ti@m7.whyl-5,%
mc!hanccycJoocm ~b]pymaln.2( 1H)-.wM.

Z A cunpound, in sc:ord~~ with cluim 6. (S2.
9R1-S.smino.l l-c!hyl-3.6,7.J.9, 10-hcxAydm.?-merhyl-
5,9aabanwyctict~]pwidb2(l Hkoc.

9. A phxzzarullc~l cmt@tian curnptin2 an cr.
fcclive amotinl of m as-cWldly pure ccmpound of z
rormula

.-u

“w
E“
I

14 -Y “0
1+.

\ xl

1!1

.. .—
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