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A new reSqUlteFpene keten0, (+s~20, hmia8FbazOne, a.g. 

x98-99') bavlq b.p, l.28-29*/1 m, EM], +0.34 (CHC13; 

c, a.%>, has been isolatad flwm the l 8sazatlal oil of 

ME.ahaadu;r Llnn. (Sanskrlt,~) and has beon 

named B. On eatalytlc hpdreg_tiOn @t/aC6tiU 

aaid) it teekug ox%6 lolo (pi hgdrogcm to givs a aatwated 

ketons, Crss40, np l.-1, kf, +O.M @flcL3; o> 2.6$). 

Ilnstakons, Cl$12#, is tbtis, nomecLle?inia and hanoe should 

bs trfayc-lio. 

B-m w&okotona dlapwod its yam* at 1712 cry"' 

and henee the ketone nUretlon =St bo leaatod in a E&S- 

mamberadring. Nwtakono showd e 2SS IW fc: S?m), 

* DaUvarod as a le&iro at the Dopartaurt ef Organio 

mg.24 l&L After this papr ha 
chemistry Indian Institute of Saionae, Rangalerorf~ 

06auuai*at2*d, a 8hOrt papr W Q. 
he.Uar P,de Mayo a& R.B.Wflliama 
214 (l&33)3 on tk0 StFWtUrO O? sop 
above tsaue of this &mmal was reee1v.d 
an Sept.20, l963f. 

La our librar+~ 
These authors pFCQO80 fhe 8-a 

rtruatur* ior oop*am. 

1933 



1934 Structure of mustakone and copaene No.28 

a=e 168s em-‘, I”” 16528 cm", and therefore, Y 

be an tirs-unsaturated ketone. Its proton magnetio 

OMR) apeatr~' reworded signals for an isopropyl 

it maat 

resenanae 

grow t% 

66 ops), one quaternary methyl (sharp signal at 5% cps) and 

a mflhyl on a trlsubstltuted oleflnlc linkage (doublet 

centt'ed at 11s cps,J = 2 cps); an absorption tAB, nmltfplet, 

J = 2 apr) at Z# cps acaounted for one vinyl proton, whluh 

shouBd be o( to the aarbonyl. Thfs informat%on, taken along 

with the faot that mtxstakone does not exhibit any Infrared 

absorption bdwoen 1400-1430 em-1 (absence of aethylene 

groags c( to the oarbon~l' or Y to an q-unsaturated ketone35 

the dlhydro derlvatlve had scHR at 14l8 cm-') leads to the 

parttal formlo (1): 

1 All PMR speatra were takem on lO-2% solutions In 
WI.4 on a Varian A-60 spectrometer; the signals are 
recorded in cps from tetramethylsilane as zero* 

'R.N.Scnes and A.R.H.Cole , v* y,=w1=2); 
R.N.Jones, A,R.H,Cole and B.Nolin, &,& & 5662 (1982). 

3 e.g. see: P. de Mayo and H.Take&ita, &gud.J.Cha 
41, 440 (1963). 



No.28 Structure of mustakone and copaene 1935 

A camparisen of the PMR speatrum of mrrstakone with 

a rmmber of trieyella sosquiterpenold PMR speetrr rsvsaled 

slgnlfiaant siailarltp with that of cepawm When thr 

dihydroketone war mab)e&ed +ie Wolff-lCUIrIer radnattion, 8 

hydrocarbon, identified as dlhydroaopeone (Copm) , by a 

oomparison of their infrared spectra, was obtained. The 

new sesqulterpenoid, thus, mat possess the sams skit&on 

8s eopaane, a hydrwarbon also oaauring in the essential 

oilof~&J&@ 

!l%e structure 0r aopacae, currently in ~0-0 fs (IIJ4*' 

though this and the related structure (III)* hare boon cd- 

thhd tid alternatives like (IV) and (V) have beau 

II @ III (yJ_ 

' LA.Brigts and W.I.Taylor, J.chg(, 1338 (1947). 
S 



1936 Structure of mustakone and copaene 

wnsidmmd. Eewev~, these altanatives are rell~rulti 

out OD film basis or Pm spwtrum of wpame, vhich clearly 

No.28 

showed a total l f icrttr methy& gFeuW (im@mW~ pu)~b, 46, 

M cp*; @la$erWry rethyl, 42 cps and, 8 retW1 on an ele- 

finio bond, deublet aentred at 99 cps) one ef which ia 

qPat9mry. It ha8 already been pointed out that mstakone 

8heuq Its & at 255 yr , a value which 18 considerably 

hlghq than that (- 240 rr) expected for an nqvtrained 

p -mb@ituted cyclohexmone. on the basis of strumare 

(11) er (III) for oopaeno, it is not possible to derive an 

expre$sion for mastakone, vhich would anaver this preprty 

(or iqcorporate the part strtmture I). This made us ma- 

pect *hat aepaene, in fact, may not contain a throe- 

rembe+ riug at all, a possibility first poiated out by 

Birch’ in 1951. In full support of tbls, it was found that 

aopane (b.p. lOSe/S mm, IX? 1.4230, MD -2.31 prepared by 

the catalytla hydrogenation of aopaeue, which was iselated 

from the wood or s fansa Rexb. and badt b.p. U2-14°/ 

8 mu, a? 1.4864; 1+) -6.6, CHClg) w8s rewvered unchangcrb 

after attaaqpted fUrdX’Og8SUtiOn over prffednclrd PM2 in 

acetic aold wntainiug perahloric a&d, even at 50°, or 

after treatment with hydrochlorio acid (a8 in ether at Oo 

or aft or digestion with 98% formic acid at 100’ fer 1 bs. 

While looking for an alternative8 fomulatlea for 

'LJ.Birch, ROD. mChem. a, 195 (1961). 

%Ougb the 8XpPessioD s aonsidemd by Birch, for 
copasne does not inoorporate a cyclopropans ring, it 
is untenable on the basis of PMR epectrum of’ wpaene. 



NO.28 Structure of mustakone and copaene 1937 

aeparre, the posslbilltJ (VI) derivable 88 iadiortad, 

looked l ttraatite, as it emu, not only, 

kneim rwctions of oopaene, lnat also uniquely meats the 

roquirementr of ~IEXS~~~MW, which beeones (VII) and hsmaa 

should ahibit, dltrariolet absorption aharaotaristtas 

sfailrr to vorbemne (VIfI)*, as indead is the easa. 



1938 Structure of mustakone and copaene No.28 

~arimeutol, evideuae in fataur of (VI) wa5 

obtialaad a8 fallowa: Oxldative azcmalyrir af copram 

y&&dad l&e keta acid (XX), w&i& wal ptdfiod && its 

mmlq&rkacmo b.p. 220-2h doa.); lt# methy& ester 

< Pa** 1704, 1743 cr& PMRt -c00C&$!17, % - -?.Cjiji ll6 c&x?) 

wu treated w%tft gerbansolc aaid in chzarofora containing 

eoae p-tdbluene eulphotic a&d, for 7 days at N 2b;b. !&a 

prowat ar)l aUaltie hYdrolYsis, followed by chromatography 

of its methyl ester yielded an alaahol ester ( 2"" 

1736 ala-l, _Jm 34% cmall, which on oxidetton furnished 

the ayalobutanone darlvative (X1 ( y-e 1780, 1743 cm-l; 

no bi@d in the MOO-1430 regim). 

Ix X 

The abave evidence, together with the Pa&?0 

l”This has been re-checked ~er~~tslly.(-)-Ccpasne 
fWnished 2% yield of (-)-cadinene hydrocfitoride. 
Ebwever, the mcther liquor on wark up yleldad a 
liquid d~y~oc~o~idc with [Ml -16.0 (CHQ ; 
a l&.?$) end having iufrareii abih@&m oompaetelp 
different fraa that of cadinene dlhydrochloride. 



NO.28 Structure of mustakone and copaene 1939 

that (-)-copmno yield8 (-)-cadlnene dlhmiroohloride (of 

estrbllahed ab8elate rtereooheeistr Y? on treatment with 

hydroohlorlc acid gas, wffiee to fix the rtruoture and 

stereeohaistry of oopreme and mrtakone as (VI) and 

(VII) tespective.ly. Structure (VI) on ring cleavage with 

hydroohlorio acid gas would lead to (+I-cadinene dihydro- 

ohloride and hence the absolute oonfiguration of 

(-1 -copaene would be represented by mirror-Image of (VI). 

uV.Qykaro, V.Herout and F.Sorm, &Lleoa keah* CBclplr 
.w. && 21~1 (19%). 


