
~‘rru/u ~arschhrana Valkc 1% P pWCnnla~ hcrh 
~owng phuntlan~ly In Kaxhmar When rhc rlcm of 
fht plan1 0 cut off. rhc rcmamm.g wmp ifi Itx root 
mxk ctudc~ a milky up whtch dowly dnr~ lo a 
hntllc. hrowwh ycllou- rcwn. rcumhlmg a\a. 
focltd;c of commerce ‘.r I’hc pmcnt work *a\ 
undertaken IO examme the chemnfr). of cxtrac, 
IIVC\ from rtte rrwti ttcxk. eqxc~ally kauu II 
rppcilrrd IO bc a r&h wurce of usqul1crpentwd~. 
In \ICU of the known’ chcmlstry of aufocltda Irr 
Frrultr \pp ) II must hc mtntwncd 1ha1 ~hc csrtn. 
IA OII of ~hc root\ of F’. larschlrunu ha\ been 
cxammcd*-’ and 1hc prcscncc of camphene.’ 
c~.plncrbc.’ ’ f3~pincnc.~ J’aarcnc.’ Iimonene.’ 
( bcadmcnc.’ chiuni~uknc’ and Spuawulcnc’ 
hs ken reported 

1 he root\ on cxmtctnm. fink u-lrh I&U pctrokum 
and then w1h ace~onc furnnh 7% aJnl 6% of 
wal cxrraclahk\ tkjrh ~hc cx~rac~s h*vc ken 
found lo be complex Men& of uvcral uqquilcr. 
pcnc ~lsd~~)l~. u-hwzh occur chlcfly a\ c\lcrx. 
twu\ldc\. the llghr pclrolcum exlnct conlam\ an 
c\unltd WI IO the cx1cn1 of 16% I1 ha\ been 
pt~ddc IO wla~c liw ncu u\yullcrpcw alcohol\ 
and one ncu alulcnc from ltwc cxlrxt5 A 
wquilcrpcnc did. m p Y I -UZL. la],, l W.,W. 
which WC name )ar\chkcanadiol. 13 the rclir)or 
component of twrh the Ilght pcrrokum and acc1onc 
c\irac~t and UC unfold twlou- 1hc e\nlcncc. which 
Ic.d\ IO iI\ ~~htc~I~~lc xlcrco \Iruc’Iurc I I hc 

rrmiunlnp u~t~~lcrpno~d~ iuc all cloul~ rrlalrJ 
IO I and rhar \lrwlurc dcrcrmtn;lfwn wll be 
rcpoflcd wtncqucn1lj 

lurwhArunudw/ sfruc~/urc. Jacschkcanadiol an. 
alyw for C,,H,O, (M’.li,O al m/r 220) and 
\hous slrrw <Iti ahrorplion (3350. 3280. 1040 
pnd 978cm ‘1. ~JI I)O (‘- -0 a-ion in IIS IR 
spcc1rum. IIS PMR spectrum rwulr the following 

ppmb X’Hfhbb, (6ti. r yrr of douhlc1\ ccn1rcd 
al 048 and 0 YI ppm. I - 7 Hz each). iI<‘- -<’ ha 

l3ti. broad s. 1.8 ppm). <‘HOH f Iti. m. 3.U 

ppm). (‘. <‘tt (I tt. an 111 dcfincd rrlpkl. 5.4 

ppm. J - 6 Hz). Hy Dcrchangt (DMR). prcuncc 
of 1u-o hydroxyl\ is mfencd and. Ihn tnfcwmallon 
coupkd ulth the earher da1n clc~l) \hou\ 1h.11 
the compound mu\1 k a dwl ulth one wcondar) 
and WK tcrt1ar-y hgdroxjl In confirm;rbon of 1hn. 
the compwnd on ;u’c~~lr~tcm rAc,O. pydinck. ;rl 
rwm lcmp t?C’. I ? hr 1. furn&wd P moncriw;c~r~c 
rm p tit+87’1 ulth the requlrcd \pc~rnl chantctcr 
IUICS IR OIi ~5VIcm ‘. OAc 1730. 1?45cm ‘. 
PMR OAc t31i. \. 1.W ppm). <‘HOAc ( IIi. m. 
4.87 PpmJ. 

On quanMa1nc cirtaly~r h)dr~cnalwn tP10,. 
AcOH). pcschkeanadtol furnlrhcd a dlhydro 
dcrlvalive cm p 92 93”. M -i{IO’ al m/r 2221 
gwinff no colora~mn wth tctrant1n)melhanc ‘I’hw. 
Jacwhkcanadlol IS mwwokfiruc and twnp <‘,,ti,. 
0: mu51 tw twycl~c 
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id waler lo m/r 177 rYS%. M’ itI m/r 1667) 
Slmdarlg. the monwcc~a~c \hou\ M’-<‘,H, IWI 
al m:r 237 (9cv;;) ad anolhcr ion al m/r 177 
f lW%~ by further 10~5 of AcOt{ (rn* al m/r 132.2) 
‘l’ho /ucrlr chmcna~mn of wprvpyl group 13 tx\~ 
inlcrprcld’ In Icrms of lenury OH bcmg It~irlcd 
al <‘,. ‘l’hu>. ~uzhkcanadwl can be rtprr\cnd 
by lhc parldly &find Wuclurc 5 

II ha\ been ptnwhlc IO addu~c chcmlcd cvdcn~c 
In ficvour of 5. a\ ucll a\ lo kale the wcondar)- 
OH a\ Idlou \ l~thydrr~~whkcanadwl u’a\ 
oxd~scd ullh lone\ rc;Igcnl’* IO g~\e an h)drot)- 
kelooc rlW Ott UOO. IOXcm ‘. <‘ 0 IWO 
cm :). uhlch on cxpwrc IO base (5r e~hanol~c 
KOfO undcrucm cllmmatwn of u-aler IO fumlth 
an a/3.unulurstcd kclone. <‘,,H,,O (Sf ’ . mi* 
220, A -, 256 nm Ia. (500) IR <’ 8 0 1665 cm I. 
(‘- (‘ IMOini I I’hi\ wansfwmamn clearly 
c\hblnhc\ OUII h)droxyl\ arc locard I.3 IO each 
orhcr t:unhermore. the L’, _,, of rhc hgdrot) 
hctonc dead) \hou-5 thaw Ihe (‘0 funclwn card 
hence the ongmal UC OtO must k located In the 
7.mcmbercd nng Further cwJcn~c In \uppor~ of 
lhlr uas forthwmmg u-hen catalytic cY% Pd.<‘) 
hydrogrnallon of the ogdefmtc kclonc y~ekkd a 
u~ura~cd ketone showing V, _,, I700 cm ‘. The 
f’151K qwcrrum of lhc a/l.unuwatcd Lielone doe\ 
MI shou any olchn~c protoo abwrpwn. hence II 
must bc rcprcscntcd by 6 ‘I’hcu wnvdcmimnr 
Id lo lu-0 pnwhlc gro5s wucIurc5 7 and 8. fw 
Jacu’hhcanadd 

An IIWWYC ~rulgw\ of the <‘tjOH signal In the 

PMW rpccwum of the dwl helps In dcdmg t-w. 
lwccn the above IUO po~d~l~ltc~ (7. 8) I’hwgh. 
In P spectrum taken In <‘(‘I,. IhIs ~gnal cxxur\ 8% 
r wmplcx ill&find mulllplcl (al 1 tl ppm). In a 
<‘,I& soln qwdnrrn lhlr abwrplion appear as a 
ucll&tincd triplet 04 doublet\ rrnrrcd at J,XT 
ppm 11: 1- lObif. I, 5 Iit). I’hl\ multtplwty 
1.4&X1 of rhc s~pnd I\ conwlcnl only ullh the 
formulallon 8. u-hlch. then. mud rcprcxcnl Jrcwzh. 
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kcdiol. I’hm conclurton 13 also consWent with 
hnvcnctic consdcra~~on\. bnefly dwxsud law on 
and. I\ fully hornc oul hg rhc ChcmKaI conelalltm 
dcscnbcd Mow-. 

Jur~hkrunadiol ~rrrrcxhrmt~tq A\ can be 
wcn from ~~ruc~urc 8. whtch has four asymmcrnc 
ccntrct. the problem of cluctd.atrng 11% abullu~c 
\tcrctrhcmllrIr) can bc ~UIW mvohcd A vmpkr 
way of arrrt-tng al the absolutr ~tcrct~hcmi~lry 
appcarcd lo bc 10 ~lccl a suitahlc daucanc xyul. 
lrrpcnc of u-cll~c~lahl~~M sIcrro~lruclurc. for a 
dlrcct chcmh-al corrclaltcm. I.ascnA. a uyullrr. 
pcmnd frnm I.nsrrptrium lurr/oltum I Inn has the 
i&~A~lc I’) ttcrco\lruclurc 0. dcnr-cd” from 
X.rq anal~\lt of its p~hromobcnttwlc and Ihc 
appltcalion I* of twntoalc rule I’* II hat txcn p0\ 
+lc IO ct~~cla~c )arschkcanadlol ulfh htcrol 
through rhc common dcpr&bon product IO 
lbl$ I, 

II 

prcscncc of pyndme.” furnIshed. in ahno quan. 
titslivt y&t. the carbonalc Il. m p. IO?-IOJ’ 
(M-.m/rX4 IR 0--<‘O - 0” 17.50. ISO. 124-I 
cm ‘1; JI cxpcctcd the PMR spectrum of II. 
chowt ~hc (‘, pro!on tfnpkt of douuMct\) a~ 4.?( 
ppm. rhal 15 II \ufTcn a downftcld thlfl of O4M 
at compared lo iI\ ~pnal in ytc%chhcanadn~l 
All) IK ortdatlon of the carbonate UP\ hc\~ c?Tccc~cd 
u-tth !G;;rJ‘rJ),.AcOH In a IWO phase \)\tcm uhcn. 
a cr~\laIItnc cm p ?04-?Oc’) ~113 unwluralcd 
LClOnc I A_, ?\Jnm. t l?%O. IR (‘L 0 1631 

cm ‘. <’ *’ (‘ 16?0cm ’ hf’. m,r 27X, could hc 
tti~ncd. thtwlph In a IOU )I&! ‘T’ha~ thl\ corn 
pound ha\ rhc dc\lrcd WWIU~C 12 and I\ not rhc 
olIernari~c .?.cn.J.onc or I.cn.2.tHIc uat clcrr 
from II\ PMR qtcctrum uhnzh \IIII thoucd the 
<‘,.proton \tgnal a* a ctnnplct mullrpkl IH’, : 
Xl IIt) UI 4-70ppm; hc4cx the olcfintc proton 
~cgnal now- cxcur\ as a hrrd $mgkr 15-91 ppmb as 
rcqulrcd h) Ihc Wuclurc 12. 

Oxwlallon of the unwluratcd he~onc IO the 
riqclcd compuuund IO could h2 cffc~-rd clbcnllj 
hy WuO.. a reagent’* uud w-tth con4cnMc Aan. 
Iagc for a %imllar de~radal~cm curhcr m Surpn5mglj. 
the prrJuct from thl\ oxldatton. u-htch ur\ ob 

. 
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rained affcr a uoct-up tnvdrmg ex~rac~tcm wl1h 
9% Fia,CO, aq was \trqht.away the unsaturat& 
keto acid 10. rather chm the cubmate 14. Cm- 
cc~vahlg. fi4minakm IS 15 ~nggcrcd hy the 
presence of <‘O func1ton PI <‘, IO fumlsh dtrcctly 
10 with k,s\ oi C’O, ” 

14 IS 

1 he keto acid I 10). thut otxuncd. WP) found IO 

k idcnltcol in evcq rcqrx1 cm.p.. mixed m p.. 
[crll,. 1;V. IW. YMW d mass spectra) wlfh P 
umplc’ of the acid prcparcd earlier by .Sorm CI 41.” 
from lil\crd 

‘The ccrrclo~ton lust &rcribcd clanfks 1hc rcla. 
IIVC tpml atndutc?) \1ercochcmlrfr)- of all myrn. 

u~ric centrrq m Jacrhkeondtol (13) except tht 
al <‘,. <‘o&gufalion al <‘, was 8mvcd a1 as 
fdbws. A rludy of mokcular models (Dreading) 
of the carhonalc t 11 I concrpondiw lo the Iwo 
po~Mr configunt~ons aI <‘, in 13 shows thaw both 
with C’, d)t( or <‘, &Ot(. rk cyclic carbonate 
nnR can be readily construclcd and is srnun-fm 
cangk sIram). However. the cuasmc~ion a4 this 
nng places further rt\lrunls on lk number of 
preferred (mrgel~st conformallons. An ~nspcc~ 
1ton of mokcular models show\ thal depending on 
the configura1ion a1 C’,. ~hcre appears IO k only 
one prcfd conformation for each conhgun~~ 
(16. 17) In tku conforma~mm the 7.mcmkrcd 
ring hi a chair-IIke conformation in which 1he 
bonds PI <‘,. <‘,. <‘,. (‘, Md <‘, have quasi~utall 
eqwt0na.l dl\pnltcons The tWW spectrum of the 
cartxHta1e shows the C,-proton signal (a1 4.2s 
ppm). as a tripk4 Oc doubkls wilh I, - I, - IO.5 
Hz andI,- 5.3 Hr. ‘This pattern d lmcr IS con. 
slstcnt only ulth 16. uhlch has IYO axlal.oxlrl.typc 
and ow axlal~cquatortal~~ype ccxJplin.gs.” ‘Thus. 
)Peschkcanadiol can k a\sN the s~ercos~ruc~ 
lure tatmolu~c?) 18 t - 1). whtch alu) represents IO 

IIW~I probahk conformattcm 
‘Table I summariscx the fckvanl P151W spcclral 
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data of VUIGUS compwnds stud~cd dunng thtr 
trtvc?rltgatltcm 

Riogrnrli~ ron~tdrrortofu Hi~cncsis of us+. 
lcrpcncr of daucanc claw 1s coslwdercd” IO 
mrotre a concerted rrunr~mtiparalkl cyclimtmn 
of a ru~lnhly folded c-is~famcsylpyr@tosphtthotc 
chain (19 IO the ion 2#. which. ia principk. cut 
he cotwdcrcd as the tmmcdiale precurun of 
datnzanc~h~uxl x\quwpcrnnd\. By a I.?.hydride 
\hift ton 20 can generate ion 21. which hy OH 

lakc~up. hIloud by further oxdalton al <‘, can 
RIVC Jawhkcanadtd (1). II IS herrrrening IO know 
lhal in )Pexhkeandd. nng~~utbctm and Ihc 
postlion of lhc deftntc ted arc a5 expected on Ihc 

baws of 21. Work IS tn ptqrc%\ IO see II products 

rcwtltttq directly frwn the SI~~I~IZ~IKWI d caIiom 
HI2 I art present trt Frruil jurwhknma 

II is of phyk#ertcttc tntcrcrt IO no01c I~I. M far. 
all daucawtwcd sc\qutrcrpcnc~ have heen 
twlattd from four trrhcx Aprrur. P~ucrdanror. 






