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‘I’bc cartx~xyhc aads werr extracted from vclivcr 
ail with Nq<‘O, aq and er~erificd with d&o. 
mcrhanc. Ci1.C showed the pro&cl ctm\lrlmp of a 
main component and seven minor components 
(Fig I ). ‘Ihe pnncpl conrfitucnr. methyl titanate 



(Id). could be scpar~cd from the mIxIurc bj frac- 
~ional Jl~lillal~ ITpon hydrolysis of Id. tit.tmnc 

acid (la). (‘,,H,(~. was oblaincd as cryslalr l ‘1%~ 

+cIra of la and Id demonstnicd the presence of 
an exocycl~c double bond. Iwo ltflw Me Rroup5. 

*and an c?.hydmgcn of carhoxyk ((w mcrhoxy 
CiUhoflyl) gmUp. 

Fjlhaus~rve hydrqcnal~ ( f’I. ftlOf t ) d methyl 
ZILWIO.IIC (Id) yielded methyl dIhydrorizanoale (3). 

dcmonslrJftng a lncycbc s1fuclure of x122nok acid. 

I AH reduction of mclhyl zizanoalc alTo&d the 

corrtsponding alcohol (lb). The tpec~ra and orher 

physical propcnks of the latter were faund IO be 

m agreemen wuh the pubhshcd Dada ofkhusimc>l.” * 

a scsqu~lerpcnc akeM is&led fin1 from !&uIh 

Indian veltver ‘I’osylolmn of khurtmd followed by 
I.Aft reduc~ton gave an okhn. xuacne 11~). whKh 
*-:I\ Hkn~~al with lricycbvelivenc as WIII be men. 
filmed ialcr : .4llemplr IO ohlam naphIhaJcn~c or 

axukntc compwnds by dehydrogenalion of 

methyl rrricntw~r. ZMZUGC rni. or zizivne wcrt 

frultkra. 
In order lo mvesligale the carboxyl group of 

1tz;LnoIc’ ac)cI. d,hydrotlrlnoK *a&d obtained from 

mclhyl dihydroruanoalc 13) wiu treated with 
mclhylbthium. The resul~tng methylketones were 

tubmilted IO pcr;tcnl oxtda~lon followed by hy 

‘ItutuJI)- WC rcptticd ~IIAIIWC wd .\ an ~4.” *-htk 
Kktn obcuncd lhe wd as crySIJI - pccconrl canmumca~ 
IIon. UC alw Rd 9 

drolysis IO give a rmx~ure of epimcric alcohols (40). 
from which one of the ep~mcrs crys~all~red <‘hro. 

mic acid oxidalioo of the mtxlure of the akohols 

y~eldcd a sin& ketone f&b), wbosc IR spectrum 

l(.‘,, 1735 cm ‘) indicalcd a S.memkrd cyclic 

kcIone I’rcalmcnl of the kelonc l&b) with pera& 
gave a &Iactone (5) (uC1, 1732 cm I). Simzc the 

NMR spectrum of 5 showed I-K) qnal in the msg. 

nc1~ held lower thiu, 3 ppm. it was obvtous lha1 

the elhcr oxygen of 5 1s bound 10 a <’ alom bcanng 

no hydrogen. Reported values for the degradation 
prud~~~r(h.Ib.andS)~of khutimotwereillsoin 
good agreemenr with those of our compounds. 

Melhyl XMNKMC (Id) was oronixed IO give kelo. 

aler lb). A hydroxycsler ohamed from rhe Ialter 

upon N&H, reduclum was dehydrated with 
PCX’L, to an unsaluralcd esler 17a). The IR and 

NMW rpccln of 78 showed Ihc presence ot 3 In 

subliluled doubk bond. and the pallem of the 

&fin proIon. a narrow mullipkl (W,, 4 Hz). 
dcmonrrralcd lhl the spliliing of the signal was 
due IO long.ranp couplmg only. ‘Ihc contlponding 
okAn (Ib) was derived from Ihc esler 17a) I’(U ako. 

hol 7~. ‘Ihc kelocsler (60) was lrea:cd with LAH IO 

alTord a dial (II) Sckclive ~osyla~ion of 8 followed 

by Ircalmcnl with I.AH gave an alcohol. whose 
Jones oxtdalion gave a keIonc lbb). ‘Ihe ketone W~LI 

also obbtaincd by hydroboc&on.oxilmn of the 

okfin ‘zb. Rue catulyscd dcutcnlion of (b gave a 
monodcu~e~rcd product These facrr dcmslrared 
thaw one of rhc carbons llankcd with the cxomclhyl. 

enc In XJZAUKM acid possesses an H atom and that 

another bcu, no hydrogen or noncnoliznbk hydra. 
gen ai ucn In rhc bridphead pn~tion. 

1 o ttiam Wuco derlvaitves. the oxtdalive cleov. 

age of the <‘( 04‘16) bond was exarnmed Ahhough 
the kelcnzsler (6~ rotsled Rwyer~Vilhpr ox&. 
lion. IRK okAn (Ib) u-iu oxdixcd with (ho, IO give 

b 

a R - <‘<qfc 
bR-IWc 



an ~~glycol (%I m good ykld. Inlercstif@y. the 
hydroxy potcm and ~hc rr.pro~ocl of the sec. ()I( 
group of 9a werr observed as a pair of douhkts in 
the NMR spectrum OI ? 65 and 3,Sppm. rcq~c 
lircly By the addition of II,0 the former doubkl 
d~wppcard. and the laller collqncd inlo a sin&l. 
‘Ihi\ may be erpla~ncd by an intramokcular If. 
bondmg between these group and the resultmg 
fixr~~cm of the proton of the OH group. Treatment 
of % with PMOAc), followed by <‘I<), y~ldcd a 
~co.acnl (Iti). which involver a c.mcmbcrcd 
kelonc iu shown by ils IW qxclNm (I., ,, 1732 
cm ‘). ‘Ihc mclhyl mter (lob) uf the uco IKXI 
\houcd P frqrnent iontmir IO?~duc~o[Mc,(‘- .<‘. 
(OItK)Me]’ m lhc mats 5pcclrum a.s lhc bau 
pc;&. whlk no NW) due IO [<‘H,<‘Mc,(‘O,Me]’ 
W;LI obscmed a~ mir I I ( ‘Ilus implied the pm. 
cnce of the -ping ~‘H<‘hlc,<‘O,Me In the 
e\lcr. Iknvaltves (* and IQ) c~qxnxling lo 9r 
and lti were aho prepad from the unulurald 
esler (7a) in a rlmdar fashion (t:_xpcnmcnlal). 

Ihe bca~ion of the gem. dimethyl group pre. 
sumed by the mass speclnrm of lob w-as confirmed 
funher as foUows: the sccosrd (10~) was ~rea~cd 
uirh PNOAc), and 1.1(‘1 m benzene IO undergo 
dccilrboxylir~~ve chlonnation” and g~~rc a chkxo. 
c%ltr ( I I). whose gem dimethyl gruup was shown 
.I 1.57 ppm m the NMR %pcctrum u a &proton 
~rnglcl On rhc other hand. an tichyde ohmed 

from ttW ketarlcr (60) upon ~rradia~mn was oxi. 
dlrcd with <‘ti),. and the rcrultmg carboxylic acd 
(12) was shown IO have an isopropcnyl group by its 
spcclra 

l R-Me . R* - Me. R’ - H 
b R - (‘O,Mc b R: - Me. R’ - Me 
C R - <.tqt c R’ - <‘O,Mc. R’ - Ii 

‘Ihe common feature of f~lalron in the 
mass spectra of awlhyl GanoaIe ( Id). z.iIAetK (ICI. 
and the okAn (7b) pppun IO he rhc initial loss ol an 
allytic Me gruup and sulncquenl etiminatbon of 
ethyknc u indicated by the observed mast&k 
eons. ‘T’hls fragmcnta~ion may be expresvd for the 
okAn Vb) by the following scheme. producmg 
rtabk allyhc iocl (IN’ 

All of the mull, &scritx!d Wpporl the gross 
formda d la u the moat prohahk SINChJrC of 

~uanmc acid and revised ~hc SI~ICIUIM 14a or I4b 
prtv~wsly prupovd for khurlmol’ IO the grrnl 
formula of 1 b. 

13 

s4 *oHI I 

From Angola vdlver Komx and N~gam also 
idaled Iwo cuboxylic a&s. khuumc and lsou) 
khuvnic rid~.~ They independently gave ~hc 
Klenlical WlJc1uTt (la) !Ud an isomcric SINCtlJR 

(1%) IO khuscnic and iwthuscnk acids. mpcc. 
llvcly. wilhoul rlercochcmical usignmenl. WC 
ti found isokhuscnic acid in our essential oil. 

I4b IJ 

l R-tt 
bR-Me 

Whik UK srudy on xizumic acid wu m pro 
grcu. an okAn was isohcd frum the hydrocarbon 
fractiocrr of the vdiver oil. By cm ol the 
I R rpcc~ra. the okf’m wax idcntifkd as lncycbveli. 
vent.’ IO which I& WUC!WC 16 was us&ncd by 
Chiurdoglu and Tulkn.” since Ihe NMR spectrum 
oftbeokltnwuincompatibkwiththepnqxned 
rtnKU#e (16). we ItlMtnined he struauJ(. 

Tk NMR rpcclrum of rricydovctivenc &owed 
the presence of a Kc Me and Iwo lertiuy Me 
gruups. ad m exocyck methyltn group. Al. 
thou& Chiurdoghr and Tulkn” have repor~cd the 
furm~lion of velivuuknc (17) ad euddene ( 18) on 
dcby~lion of lricycbvelivcnc. numcruus 
8llcmpls lo o&in lhm aromrlic comp~nds only 



gave nu to the formation of an mtractabk pro. 
duct. <hO, oxidafion of tricycbvetivenc gave a 
cTyslalhnc glycol (19) in m yield. and oxidalive 
ckavw of I9 by PbtOAc), alTor&d a sin& nor- 
ketone t&b). On the other hand. oz.oniz.a~ion of the 
okAn and treaunent of rhe rexMing oron& with 
Not In acetic acid yielded the same norkelone (6b) 
a\ a rmx~ure of the cp~men. ‘1)K I W spectra of both 
the norke~ones were n~( supcrimpsabk with thaw 
of the norkttooe obtamed by (‘hiurdogtu and 
‘I’ulkn” upon oroniut6 of thcrr okfin. Finally. 
UC found that tricycbvctivette wax identical urlth 
t~zacnc (1~) denred from rizanoic acid. Reported 
formatton of vcctvazuknc (17) and cuddcnc (18) on 
dchydrqcnalmn and rwuudcntrty of their norketocre 
with our compound m the IR 3pec1nr wooW be 
re\ponttbk for conlarninalion with other okfins in 
IheIr lncyclovel~vene 

G? :I / 
II 

Ihe r1erWchrmir1ry of zizan&c acid WP) mva- 
1igatcd by compJring rhe ORD d -naIc 
ketones with 1hoxc of model compounds. The 5. 
memherrd ketone (4); see t)) showed a negalive 
<‘ollon eUecr (molecular amplitude. - IM) corn- 
panbk to 1ha1 of andnntart. 17.~ (21) (mokcular 
ampli1udc. l I W.” auc4J&h we could no( ftnd 
more ruitahk model compounds. A tr-ans All.3 ring 
fusion and the absotute r1ereochemis1ry i&s Jepicred 
in 20 were concluded for the kelone.’ supposing 
lhal the <‘( I )-CT 10) bond con+lponbing 10 lhe 
(:( Ill)methyl of udrartm-17-08~ (21) COllSIJhJtCS 

a 5.mcmbcrtd ring (ring <‘) 10 give an insigniAcan 
euect IO lhe cariocmrlti of ring A. 

The ORD of Ihe ke1ocs1tr (W rhowcd a rlroclg 
posi1ivc Cotton e&c1 (mokcular amplitude. l ’ 133). 
Mokculxr modch pcdkfed a positive or a ncgalive 
<‘ot~on et’fec~ &qertding upon uuu AIH (23) or CIS 
A/B furm (24) d the ketocstcr. rcspeclively (Fig 
2). ‘The observed posilivc <‘ollon effect afforded 
JtddJtJOd CVbdCfJCC to the 11~s A/H ring fuxiotl of 

oti < 1 
t 

( P 
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xizanoic acid The confsguration Oc the carboryl 
group was established by rhe fmfion o( the y. 
Islone (22) from dihydroxycarboxybc acid (W. 
obtained by mild hydrdyris of lhe cormponding 
exler (9W. 0~) ueaunen~ with Lcycbhexykubo- 
d&n&. Since lhe oxtdizing PQtnl would allrck 
prrferenlially from the Less hindered cxefxc (fib 
o4 the moiety Oc bcyclol3 I. I] oclane ring system 
c4 the okfinic ester (W. lhe carboxyl group of 
xuanoic irid wax considered lo have a fibcnla- 

(1011. 

Thus the s1ereochemir1ry oc XuMoic pcid. 
khusunoi. and tine (rricycbvetivene) could be 
repfesenfed u 1~. respeclively. 

From a mixture of the methyl es~erx. UI ester. 
which showed a mass rpccuum memblirq IO 1ha1 
of methyl t~zanoa~e (Id). wax isolated by exlenxive 
silica gel cdumn chrumalogn&y or by preparalive 
G1.C’. F.puiz~~ wtd (&I. <‘,,H,O,. was oh. 

H 
McO,<‘, . <’ i -bYa A H : ,.uc 

_. -0 -._ 

it : MC 
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tined as crylrlpls from the above meIhyl esler OII 
hydrolysis with NaOH in DMSO at roo~l ~rmp. 
‘~IRadNMRspcctradcpiriuDoicrid(&) 
and IJbe meIhyl eater (tb) demonsMJ* like ziza- 
noic acid. the ptmcc a4 an exocyclic hbk 
bond. IWO ~erbry Me gruups. and M rrhydruscn 
of the Wboxyl (of meIhoxycartxmyll group. 
Methyl dihybroepixiunorcc (25) uul 2cpirium 
l&l were derived from methyl epizizanoa~e (2W 
by the same proccdurt PI described for merhyl 
?izaJboale. ‘Ihe physical CharacIerMcS ot Ike 
denvalives. especially IragmenIaIion pallems in 
Ihe mass spcc1ra. were strikingly similar lo IhCne 
at 1hccocmpobdinOdcTivPcivadti-Jcd. 

This Implied IhaI epizizpnocC acid may be an epimcr 
oftb~ acid. 

Smcc there are IWO epimbzabk centen <‘.2 pnd 
<‘.5 In the zizaanc skekton. cpiziztic acid mud 
be an epmer repding IO either ccnler. (ho, 
oxdaImn of 2b followed by IreaImcnI wtth l% 
(OAc), gave the kctcxster (Y) which wu not 
idcntlcal with the kctoesrer (bb obmcd from 
meIhyl riranarle. FqAbrbon o( 24 with h’aOMe 
under mtld condiriorts lrrrrwd the <‘-6 eptrner. and 

the latter. however. was also nod &nIlcal with ti. 
Methyl tiunarte (Id) was rlun htrted with NaOMe 
inuuIJbanol.andanepimerwolis0laIedfr0mIhe 
resulting mixture. This ester was idenbcal with 
meIhyl epitirrnartt in every rtspect. II was Ihus 
evidenced Ihu epiC?AMc rid is Ihe epimer 04 
rizuboic acid aI C-2. 

With regard to the biogenesis of the zixaane 
~i~crpenoids a pathway. where an inttnmdiale 
of tiutne genesis is also biogenelically related lo 
cebenes. was proposed iniIially.‘*-Y When the 
relrlive and &solu1c sIereochemisIry ol z.izurK 
were esIablisJbed lafer.” iI was found IhaI zizaene 
1% produced ciu a hwcnc~lc parhuay rlereochemi- 
tally dilTeltnI from IhaI of cedrenes Ischeme 2). 



Recenlly. Andmen Md Fakonc found a new tri- 

cyclic bydrocutxm prczizunc (27’) in ve~iver oil. 
and the discovery hu given mung sumrr lo the 
biogcnclic mule stmwn in Scheme 2.” * Interest- 
ingly. Tomila hai found lhal the sotvdysis of the 
p~-z~ncurt1e a4 akxcdrol (2%. ob- 
lamed frum fl-acoradim (Xl upon fwmolysk fol. 
lowed by ahhe bydrolysts. gave the cnan~iomc~ 

(3) of ~reztiacnc (Scheme 3t.” Wmage <I ul have 
pmposcd anokr btogcnetic pathway where bme. 
+ol ba-3 btcn regarded as the mumof ofziwnc.‘* 
bum this has been cnlicIsed’ti Epizuamic acd 
(2~) wwk! be J hiogenclic epimcnution pnducl 
ofxrmncscid(l~).: 

EYTJUYMU. 

An ethereal dn d WIWI cd IJrvn ccuml was CI, 
I~CI~CJ wuh IoclF Nn,(‘O, aq. ud 1hc comhocd crtncr\ 
w-ere wdrhed wnh &I tt<‘i I.rbaa~ed WI& were cd. 
lcctcd m c&r 1 he cIhcr cx1r~Ir were wr&cd nnd dncd. 
ud rrmnvrl d Ihc sdvcn1 kfl m sly nu11ure cd lhc wdr 
m &I 5% ywtd Mud w lhc crunlul al 

An cI&rerl ualn d lhe wdr was r\lcfdkd rtIh 
clhcrenl dMzancIhuK. &nd lhc mu111g mlflllre d 
nuIhyl ttlcrl WLI d~*blkd ,n ~U‘UIJ Ihrough l shncI 
column IO sepunk 1he nunvn&IIk prodrwlr (;I (’ 120% 
PEG.2061 column. I mm v 1 In. cdumn 1cmp. IaIr. ttc 
flow. 66 &nun) &uwcd 11 krrc C&I pcJs n shown m 
ty I CiI (’ mast spcafalKtr)-t w lhu Ihnc 
pcJks InAy- be USIpned IO al&y-l CUen dcy-CkKoPBcrm. 
phcn~.‘~cpcyck~c+cunphcn~.” IloLhusemc (ISkY 
2l2amW (la). M llndtnclned compamd. rplruuwm f&j. 
and Noraknccmc wads.” and an WUdenu&d compound 
II) oakf dcluf~ 1~~3. mpcuvcly 

A nna,lurc d the methyl tirn YI) I~baully dn. 
IJkd m 10~ IU~ Ihtough = vpmnmq tunJ cdurnn IA0 thco 
rr1rcll plrltrl. Ubd . frw1K.m hnlmg AI 13% I? I’/ I n InJn 
tts *Iu l&en *s mcIhyl XUUKNI C <;I.(’ rhowcd lhrl IlK 
hactun I\ prwrK& horn~nJu\ 

1SfcIhyl tlzr~nrlc 114) w-a\ cy) al. la*;,, l 19 - la I 2 m 
M&H). a_ (neai) IOX. I-W,. IhI(. and BPOcm :, 
Al .~OUMJI ?~l~tt.rcwhl.~‘nIlt~.q.I-4~7l.~O 
(Iti. 81. d 4 W and 1 ‘0 ( I H. I. J - I t erhl. m-r 248 

__ 

*very rtcenll) . wl lhc hrur dIheu ClKnwcrl UmuUal 
cxpenmcm~. An&run and Syrdd hwc popod l 

hypotktual tnqtncrc prlhsay Iran t-b ncrohdyl 
py ro&nphKc IO parurnc. Rd I 5 

:Andenen has Jw pmumcd UmlLrty Penoful 
calnnunK~lKm 

V?K vcbvcr W*(U culbv~~ed m Amun~. Jym. The 
ttunlml al -11 g1I1ed by counfly d oflw’ Perfumer) 
1 0 

t lhe (i1.C’ IIISLS yrctn w-ctt tne~ured by- courtly d 
H.l%Q”Y.’ Pcffunurv (‘0 

(M’. )cMl. 233 (M’ ‘- 13.67%. me 218 9). rad 205 (Y’ 
I5 2n. 20%. m* I80 0. II:amd: <‘. n w, tt. 9 m 

<‘,IHNCLI rrqrmrr’ <‘. 77 U. Ii. 9.74%) 
‘t&c rpectn d methyl titlml, were w 

~bIhoudIhcartbyleuadnurbnrytKwdob 
UJJ& fmar khrrrimd 011 Jams or-. 

A~d~lO~dI~la~Oml~M~i<)md~mldIh’ 
NaOtiwu&nWd1orlrnduodtrN,~fuJmkmp Tat 
rmx1we *as tied *ah cotd \*r(tl rad crvwtcd rirl 
a&r ‘The 4 Lycl was acnMcd rich &I H<‘I uld 
<‘onLo fed U lhc in&Kr1a l.ibccaIed &cd wns cdkcccd 
m c~ha. rad the CXITYIS were w- ud dnad Rr. 
moval d the aha kfl cry- m&K. wtucb wns 
mr)rlrlluodfmarMc<~H41o~*eprmlr~M)-81’. 
!al:: - .‘I-17’11 2 95 m <‘ti<‘&,. V_ (K&j 2600. 1700. 
16lO.md 89Ocm ‘.d I o7md I lO(Jti.sL? bc(1ti.q. 
J-4ud7l.ud4~8rad4f~(IH.1.I-l~eubl 
ltacnd <‘. -- 02. H. 9 2’. <‘,,H,Q rrquirrr. (‘. 76 Itll. 
H.9 4%) 

Udhyl nlll)o~l c Id 16 2 Rl m 90 ml E:<)H was hyb 
flnad over IOOmg d A&~B catyrr •~ m IC~Q 
Ancl H, rbrocpm ceased. !he catyr~ was IIhe& oR. 
and ItK WlVelll WRS cvnPonIcd ‘The felKJUl al *As dls. 
Illled ud n IrncIKnl m rl 122-125’11 lllnnl Hp w&a 
l&en u J. v_, IneIL) 1710cm ’ (Found C’. 7680. H. 
10 71 <‘:.ti,o, mqumr <‘. ‘0 ‘%. ti. IO 4-s) 

To a unpcmwm d cams I AH m dry ether I4 (200 
mC, was added m llu umc u~venl. md lhe nuxlufe wu 
reIluxed la I e hr w,Ih *lurmg Afta qwtxhutg l h dd 
HC’I. the nuxturr wns cx~rrkd w11h aher ‘Tbc c~,Ir~Is 
were w&cd w-nh briac md dnaJ over M&S0,. PI-~. 
Imm d IRK sdven~ wvc m JFnhd lb. [al: l 26 6. (6. I am 
Mewi). b_ (l%al) 3\00. 1617. Knd R9Ocm ‘.bI<‘IX’I,l 
I O’rrd I CWOti.scuh).~ ~Y(IH.mt.ml~(Dand~--4 
( IH. I. I - I ( cr-hl The yrcctn den~mrln~al Ihc 3ra 
hol IO be &mKJ wnh khuumd 

‘The 3.5dImkubenzorlc rnched AI I II’ Oamd (‘. 
(J 01. H. r~ I(. X.6 41 <‘,H,O.N, reern <‘. 63 7c. tt. 
0 I?. 5. h ‘fi) 

/c:urrv (ICI 
Aurlndn(??p)ud1~ylchbnk(?,W&)rn?(ml 

ddr)-pynllrwwu~wcdlo~rrmnnumpovcr. 
N&l ‘The mlflure WU pxrrrd ml0 KC.WIu1 md Cf. 
Irr~cd *11h ether. ‘I& ex~racI* w-ece canhned ral 
wuhal *rrrh &I H<‘I. r-ax. and lhrn bnr~ Tbc s&au 
YU cvrprrlcJ IO kavc UI btly- ~aylrlc. wtuch wns re. 
lluxcd *ilIh nn excess d I.AH m dr)- clhcr la 24hr 
Wortup a urunl pvc I (p d M al. wtuch w-m d~rtrlkd 
rl 1%. (bath lcmpul 2 mm ttp IO PVC lc. l& m 19 6’ Ic 
4 9 m <‘tt(‘l,l. V_ lncrll 3100. lMf3. ralll9Ocm I.6 
09~1~tt.d.J-‘l.IIMradIM~lH.~erhl.ud4’~ 
uul 4 M (I H. I. J - I % cub). m c 2M IM’l Itamd (‘. 
xII44.tt.12 II C,,H,requIm (‘.nn 16.11.11 IUS). 

All 0kll~&) 
Sfcthy-I d&ydrnn~c 3 (I 00 g) N-AS hy-drotyzed by 

r&~tmg rn XI ml IO% &an&c KOH for 3 hr 1%~ mu, 
Ium was ca3ccnIfaIcd m *U‘ YIJ 8nd &,Lncd w11b waIer 
Afia rhc sdn *IU cx~rrted wnh ether. ti Ht.1 wu 
rkkd IO nadify The Lben~ed wat wcu cxwncIcd *Ith 
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UhCl.JdlbttXlYUlJWUCWdUdMddYU.dEVJplX%~ 

tmadtbeuberkflMO~dmodyuad 
To~rdndMcli.ptpuodfroca0~42~l.crad4?h~ 

Mel ln&yaber.0~7(dIbcaLxNc.mtncrxrd cubotyk 

JcdmlOmt&yclbcfWnJddedJlroUmlcmpovcl3o 
UJn. ud I& amflwv WJS Idlural la 9 c Waler was 
dbcd. and Ilx apnw bycr was SegMnled. work.up 
alTc&cd an al (0 (1118. w&h wJs then subnu~lcd IO rabcr 
gel coluanl chrumJloqrpby Chkafofm tlUlcd 0 4 I # d 

J mahylktionc. w_,., fotrl~l7lOcm ‘.b?0?~s.lti).wfuch 
BLU. a mwuc d the e+mcn u stmwn by T1.C’ ‘k 
mahjlkaonc (120~) was ad&d lo l chbrv(orm & 
ccmlunmg 3 IO mg -a wd Aficr lhc sotn w-as 
allowed I&l rti II lrrm rcmp fur ( dJ)_S. lhc IIUNIUIC YJ% 

w~shcd succc111vcty wrlh NqCO, 4 and hrmc Work up 
pr-c I20 w d m ocly &I. 10 w d whtch was 
hc~cd wtih IO’% ahrdr KOH lo ywtd 28 mg d an ml 
One d ttu cpmcn crysmllhcd hnn I& al o(1 SIJ~&~ 

Rccryu~ll~~Jlxm frum l&l pclm&~m PVC cryrlrh. mp 
IIT-116’. w_ (Ktk) 3IOOcm ‘, A 1 II% llti. d. I - (I 
(Pound <‘. 80 4U. H. II $9 (‘,,ti,,O rrqurrrr (‘. m ‘I. 
ti. I I 61%) 

‘To a chbrdorm wtn d 1) ( Ml ut&. cxctls pchazmc 
acad (chlocdcnm wta) *r~s &ted ‘The rmarure wn 
Jbowzd IO IrWl Jl Rxxn lcmp ovclr&l A cryuJlllnc 
m&c (26~ wm otnunod Rccr)-rlrlluauon from 
b&l pcuokum and rubuqueul vacuum wblun~lam pvc 
be pure b.l~crau 5. mp 10( t IO* *+, V_ tKHr) 1733 
cm ’ (boons.. (‘. 7s Il. ti. V 72. <‘?.ti,Q requm. (‘. 
-‘ 63, H.0 OF) 

AwtnddU(d ‘@WI lOOmlAc0F~w~ozocnrrdmm 
KC hlh Ihe trrul1~ ozaade SO&I was hyQsrarlcd 
over Pd <’ The caalyu was llhcmd d. md I& sotn 
wm w& wrh Nati<‘<), 4, Waco. rrd rhea tmnc. riad 
dnd. Rcmovaldthc~n~kftauuuaoMmduc. 
fmmw+uchcryuatswere~byMruxm Rutys. 
UluaondIbccryrtJIfmmMc0Hati&~~ 
&x&d I~?gdpum&mp lO2-lOI-5’.[0)0. I.?+~(c- 
I ,O m &ouacL t_ ((WC’&) 1720 od 170) cm ‘. 6 0.99 
and I Ih Oti. . each). md 1-63 OH. s). OR0 I&,. 

him (Imu& and I&b,,, * r= (pea&) (t 0.01 m 
M&H) (Found (‘. ‘I M. H. 8.0 <‘,,H,<), rcqukes 
<‘. ‘I Vf. ti. IUBNI) 

( ‘muturotrd rs~rr (7a) 
N~Rti.(O)L)~nMt<)H~ddtdlo~~ 

wtad~~lO1).and&cmuclurwJJJlknredtonrcl 
IMti<‘1w&adQdmdIbcpcP 

JUCI wm cr1~1ed rnlh cr&r An sly w (I 01 @. 
_... .__ _ 

‘WC IhJak I)r ti M-0 wnmo@ IAxwuo%s) la 
lhc mcuufwncn1 

t- (seal) 3550 Jad 1720cm ‘, wn - hoQ lhc 
CXWUU lkJkohol~110m().wifhoulporiduuoa 
rz&~xcdr-*h I m.ldPOCI,mMrypyrt&ncfoi~~ 
Tnc mxtra *-ID powed lnlo Dt-WJIer ad erlrJclcd Wllh 

&. Wortupppn70~d~ayaLbnepru3uct.rrbwh 
oa~frocaMcOHpveco&rtmpvunn. 
mp 6J-646’. v_ (K%) 1725 ud UO cm :. b 0 V( (6ti. 9). 
160 (YH. s). UMJ 4.82 (Iti. q. I - 2 rad 3) (kouad C’. 
‘6 59. ti. V II <‘:,ti,o, mqutrca <‘. 76 #MI; H. 0 4@X) 

‘I&rt1a7J(6OOm~)msrxz6umd~1I 130mgIAH 
~dr)-Clher~~?hrudlrrrcdmJU~~.~~~ 
5?Omgd7C.~, (ntJi)t\~&~(cm ‘.bOv2(6H.~) 
14% (Xi. ml. and 4 - llti. q. J - ? and 1) (Found < . 
WI VI. ti. II (H (‘..Ii,O rcqurcr <‘. XI (II, ti. IO f%l 

Okfulob) 
Ardndtc(~~)mdJ7)~lor)-lchbndcm~ml 

bry pyndlnt --aa allowed IO r(ud u rmQl ICmp OVcf~ 
f&l W0rt.q~ &8 uuul PVC ~a sty loryt~lc. whKb was 
then r&uxod r+th 170~ I.Ati UI IOml dry cl&r la 
?4br ‘Ihcrruuonwvuqucnctudhythcaddauad 
w-ucr. ykldlag 4lOm d an oaIy okfin. vILI (rwrl) 850 
and M5cm ‘.bO 0~(6ti.ti).~nd4 RI 4lti.q. J - ? and 3. 
m’r loo (hi’. ?I’(). l7T (M’ 15. IOM. m* Ihl 3. rad 
I47 tM. 1% 28. 42%. m* 121 ‘). *-Js - on 

IRtiml m J CUUV - ~kwnd <‘. a-07. ti. 
I I 43 <‘,& fcqJ_ (‘. &Il l(. ti. I I 6+x, 

^loJru~d(00mLt.AtilnMmldr)clhtr.J 
rdnd~~l~9(oia2Oml~tl&Irudded~~w 
7%~ ~JXIUJI was rrbxcd for 9 hr tih rlnnn( Watap 
&Xdcd l 1s~ d J c~slJkm~ &I. *ituch Was rc 
cryuallu~d from Md)H 10 PVC I as co&Mar plum. mg 
I62 t 164.. )‘_ (Kttr) 335Ocm (I:cum. <‘. ‘4 74. ti. 
IO (1 (‘,.ti,,q RgumJ’ <‘. 74 05. Ii. IO -9rx). 

(J) )‘mm lb okfin 7b TO J 3& d T) Cl9OmL, and 
l*0ydB~,.~cm7~bryU&c,Jruspemiond 
~7aydI.Ati~n7ml~clhtrwrrddcdw~h~trm~ 
uader!$ R*~1MWJJJbflZdfOl~~JlfUOIDlt~ 
A ~mrll -I d aceme and w H4S<). q *m 
J&M. rad ltun h’qw. ‘I= Jd&d IO upanlc lhc Uf. 
gJnK LJya t:vm dtbcakpvtarcunousrm~ 
due. wiuch was uyrrd u 70+ wah l)Omg SJoti ~mf 
04mJd?O% H,O,in SmltMH W~crvnddcd~o 
llw nullallc. ud I& pwdUc1 WJS ctIrJcled Mb a&r. 

210~ d ~CUI)L*IS pro&a oMmmd hnn rhc CIITYIS 

*IAS d~rsolvcd m 5 ml ~cclonc. end cxccts Bh’ Joar\ rr 
Ymt wLu PrldcJ JI TC bJIh lcm0 A!k Ik mXIUm BLu, 
r)uLcn for Anun. l usual a-utL.up dTo&d IO*- d 

cndc 0 ‘1%~ purr tclooc. v_ IcwU) I7 IO cm ‘. m;r 206 
(M’). was obuaod upoa ukr pl szuiuma chhwarlo 
gnphy M ct1J0~4~ as I& clulug d*cnt ‘lhr 
tame lbowcd IWo cbmcly nc@xNq spol* In ‘1l.C’ 
~lokJmrlrurdlhc~ (I:o~nd.(‘. 
81.96; H. IO 97 <‘,.H,<I rrqrmr, <‘. 81 Cg. Ii. IO ‘C%) 

(h) )‘mmrkr&olI Asotndl(l&and IO?g~cn>l 
cbtob&ln9mlpyn&ncwoJaowd10rcJcluram 
lcmp over&l1 wat.up pvc the cn& mowlosylJlc 
‘I& rosyllc w*u r&~xul wah 0 4‘ l.Ati m dr) ether 
fa24hrmdriatcd~1o~vcO9~~1(~otl Aawaaw 
da d Ibe al was Isrrl.ed rrirh excas IIS Jawr rcwni 
an an KC hash for uvcrrl mm. Work .up prc 820 m cd (+. 



‘l&c kc&me 6h (60w was ddcd IO . NaO.Wc adn 
prcpam.4 by drasoldr~ -3) m Sa II) 2 ml M&f). and Ihe 
IlnfIM wu rcllured for 3omln ‘k w)vcn1 wm m. 
moved by cv+lnIbal tn LVC(YB. IHCOI) (2 ml) was aMed 
IO I& rzsaduc ud &uxed la JO mm f&O w.s added 
u*l ~hr product was cx~rac~cd with dry cl&r 3 IU~YI Ihe 
comhncd cx1rwz11 w-ctrc washed w.rIh IhO uuJ M over 
M&0. Removal of tbc ahcr pvc 52 mg d ~bc dcvtcr. 
aed LcIoae. whou m&alar n)cl was shown aI m!r 207 
l<‘,&ODl In Ihe Iws S~lnJnl 

A U&I d 5) (I 00, url 140 (ho, In I2ml pynbuw 
waraUowTdlos&ndlnIhc~for9lhr ‘Thcmuklq? 
osma~c da WAS ~ra~cd wrth ~aHS0, 4. and rhc rn~x 
IM was ca1rY14d w-~~bc~hcr <‘ryaah were obcubed from 
ltu CfIraLlr. and rec~sIalllzAUoIl from lr&I pcwokum 
gave p(pIc k. mp W’. w-a llittfl ~UlOcfn :. 6 l<‘fX’l,l 
0 U7 Ott. d. J -6 ‘b. I.01 (6H. 8). 2 Y)lIH.,. OH). 2 6’ 
lltf. d. J - (. 0~0. and \?BOtt. d. J - 5) (luud C’. 
‘4 IUJ. ti. IO H <‘:,tr,,c& lw&mm C’. 74 w. tt. 10 3-4) 

Arotnd7ol214mg)~2#)~(hO,~n7mlpy~ 
w~L_p) Irerlcd *. dc%crM for 9a &lvw 24bm cr).rIah 
Rccrys~alluaIwm from @uu~ gave pure %6. mp (N \ W. 
‘,_, (K&l 1100 ud 1725 cm ‘. 6 l<‘fX’l,l I 02 l6H. sl. 
2 NI (Iti. d. I - 5. OH). 1 1% lltt. . . Ott). 1 MlIH. d. 
J - 0. ant4 16% (Iti. s) tl:ound C’. h-41. H. 8 78 
<‘,,tt,,o. rcqrnrcr <‘.67 I I. tt. 9 O,%l. 

YNOAcl, ( I 7 r, wu drsdvcd m a & of % (800 m@ 
In 20 ml dv l%ruw. ud Ihc rmflurc WM rlcnrd rt room 
~crnp for 20 hr. ‘The nurlurr was lhcred and w& w,Ih 
NaH<‘O, 4 and w-tier. and drrJ ‘Ihc sohen was tva. 
p0ca1cs.l IO ka\-c m orl I’hc ul was CLuolvcd ~17 ml UC. 
loor. rad excess lonea WI W*LI aMed AfIer unrvy 
over&u. wrlcr wn added. mJ Ihc puducl w-u cx, 
~rwcrcd wtth ahcr ‘Rw camhmrd CXIRFIS were washed 
wrth Salt<‘<), 4. and I& 4 layer was r*LLW wlIh dd 
H<‘I IO pvc cryuh RccqrLllhrrlm fmn l&l pelt0 
kum lnoedcd pure I&. mp 72-73’. V- l<‘H<‘l,l 2600. 
I71o.ud l7OOcm ‘.AD(‘IX‘~~OW~IH.~.J-~~. II6 
l6H. 9). and ( ;DlIH. be Sl (Found (‘. RI yo; tt. IO 9‘. 
<‘,,ti,,O reqrurtr <‘. RI (0. tt. IO :*9l 

Mclhyl cat( (I&l wu obUu& fruar Iti OCI lmalmcnl 
wl1h duxomc~hane 

F~c~rr 8% Jcm rrwn~ was dQd IO . sok~ d 9b 
llUm&lln llImlwcIonc.mllhcrNalLawassItmdaI 
room lcmp o*cr@I SanuLr IreaInunI &*dcJ a mm, 
ous rd. whach was chrumuoqrg(wd 01) . uhia gel 
cotumn CttC.4 clulcd IOr. unl mryrIaJ&awa from 
l&l par&urn gave in rarlyIrca.l umpk. mp SO-RI’. 
VU. lC‘tt(‘l,l 26UO. 1715. and l700cm ‘. 6 (C‘IX‘I,) 
I I- ((5tt. *I. 1 M OH. sl. and II 2RIltt. br tl (Found 
C‘. 6’ (*, ti. R 24 (‘,,tt,,O. requlrn’ (‘. 6’,ti. tt.X 11%) 

l L. Tlu nmx~ure was M~crcd d washed w&h NatiC‘<~ 
4. and then w-altr EvapmIm of Ihc rdvcII1 kfl = oil. 
whKh was pun&d 01) . ubcr PI ti uuq chbro. 
form 1% lhc duIm@ SoJrtlY IO gvc 10 m of I I. Jn 011. 
t- lncrll 17lOcm ‘. 6 lCfXl,l I (4 l6ti. 1). rad 3 n, 
I at4, s) (Fad (‘. 61 (H. ti. : 91 <‘:,ti,,<?<‘l rrqum\: 
(‘. hl (‘3; H. : iCESl 

Asotnd~lU)Om&m000rnldry&crwuurdultJ 
w~Iha4OOWtu&pmsrmarrcurylampfor Ihruad 
then w&shed w11h Nati<‘<), 4 md tmne. An mly mti 
oMuaedfromIhctlhcrcalrdnshowzdIR&up&ua 
due IO foemy- gruup a~ 275Ocm ’ ‘Tk al wa brsolvcd 
m MOml YCIOOC. and CUCII Bh’ Jonr m-n1 was 
added Aflcr SIlmn# cl rann 1cmp foe 5 nun. wort.up 
gave I80 q d an u&c poduct. whKh was ctuomu* 
&nptKd al a ulJca pl cohlnm <‘hk&m ChJIcd SO mg 
d II. an oil. VW. l<‘t~(‘l,l .sa. l72!. 1703. 160. 
and I(pocm ‘. 6 I H) Oti. br al. I H (Iti. sl. 4 65 l2ti. 
h 9). and I I s‘ lltt. hr sl tlound (‘. 6’ 1:. H. 8 00 
<‘:,tt,o, rcyuun C’. 6’ hl. tt. w 11%) 

‘l-be d~J~y&oxycucr (ml was hydrolyzed w.ah SQ 
rncttwmbc KOH by al- IO umd u ram leinp over. 
m&l h’o cpmwnulm~ d I& carboxy group dunq ~hc 
hydrolyur was dn+rred u mbcr~ed by UK fact ti 1hc 
hydmlyur pmdua *m cr~cn&d wrth diuormhanc 10 
ywldI&ongmrl~ AwtndMm$hydrotysisprnducI 
and *(lny &cycbhcrykutmdim& m ? cm1 dtchkm 
elhmc l 1u slmcd al room lanp for 4hr and Mered 
Cvlpoca~xm d I& s&en1 gave 72 w of m al. whrh 
w~rchroouoqlg&d~~~3K~g~I~~1~1o~v~ IBrg 
d 22. ay, 82 T 81’ lrnryuall~~cd from b-l. (I.., 
I(‘H(‘1.l \CFOolnd 17lMcm ‘. A I (10 md I I1 (Vi. reach). 
and 162 t Itt. sl. fI;oubd- (‘. ‘I U-t. ti. 8 II <‘.,ti,O, 
reqlnm. C. - I 16. H.R 0%) 

Ircrl~rum c?( :I:MM ~rrtc \< k,trcllrrvl llcl /ram rhr 
cs lrnrrul or/ 

Vc~r\ct orl was 6r1dkd with a Wdmrr coh~mn. rr*l l 

frrtm hnw IOO- l2Cr/C mm HI was ~&en ‘Ihe frr;, 
Ium t 100 Al w-a* poured on10 a column cocllrmmg I-9 kg 
UIIVC ahJauna md ChJIcd WIIh n.&rMe IO PVC ‘2 (8 d 
a nuxlure d okbtr l)w ok& nmrlurc was cudully 
framnucd 1hrou#1 a spulmn@haJ column la0 ti. 
retial plarrl. avd a frutwm h*bng Il.(-llt’l3mm Hg 
w-IL dNauud in 15% yrkJ of the o&n mla1ufe ‘I?u frwc. 
Imn (um mq) wm s&+luIIcd IO ulvcrIcd cotumn chroau. 
10qrpby mmg a colurw packed WII~ 1001 d A#NO,. 
mpmtarl+d wbca *I A nux1~~ d n hcxaachenzcru 
(I6 IlwuuscdfordcvctopmcnI ThtnuddkparIdItu 
column canw I95 q of a pm M. whrh was cx 
~rac~cd w-ah clhcl and dnlrlkd ,r) I~CYIB ‘The ok&n. fn]n 
m a0 4’ (I ( 2 ,n (‘ttI~l,l. rhcrrcd P pCA AI lhc rcIcn.IM 
11mc d I2 Inun m (il.<’ (column. 251 PE<; 20.W. 
1 mm u 2 cm. column Icmp. 169’. He now. 71 ml&n&. 
and the IR. NMR. ml rnam speara were kalty aknlrcal 
wiIh ~hne d ziwtw denwd fmm LIX~UYIC rd 0n Itu 
crlhcr hand. the IR rpcc~ra showed rhc okfkn IO be aho 
wkn1ra.l wrIh Incyclovc~~rcnc. mir 204 (51’. 10’5). It9 
lLf’ I*. ?IF+. m* I’( Il. and I61 lht’ I’-.%. 2ca. 
II)’ II: Il (Farad <‘. 87 RI. H. II (r (.,,tt,, rr~umt 
C‘. XN 16. ti. I I Iu%l 
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