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A new sesquiterpene ketone, C)gH,,0, (semicarbazone, m.p.
198-99°) having b.p. 128-20%1 mm, [«]; +0.34 (CHClg;
¢, 2.6%), has been isolated from the essantial oil of
Cyperis rothndus Linn. (Sanskrit, guataka) and has been
named gmatakone. On eatalytic hydregenation (Pt/acstic
acid) it took up one mole of hydreogen to give a saturated
ketone, C;gH,,0, ng’ 1.4921, [«], +0.14 (CHCly; o, 2.68).
Mastakone, 0158220, is thus, mono=olefinie and hence should
be tricyclie.

The dihydreketons displayed its V0 at 1712 om
and henece the ketone function wmist be located in a six-

menbered ring. Mastakone showed Amu 255 mu (¢ 5700),
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* Delivered as a lecture at the Department of Organie
Chemistry, Indian Institute of Science, Bangalere, on
Aug 24 5 After this paper had bean prqmrod for

ieatzen, a short paper by G.Bichi, 8.H,Feair-
neller, P.de Mayo and a.x.wn;m [

214 (1563)} en the structure of copaens appear the

above issue of this journal was received in ocur library

on Sept.20, 1963). These authors propose the same
structure for copaeus.
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1934 Structure of mustakone and copaene No.28
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s and therefore, it mst
be an «f-ungsaturated ketone. Its proton magnetic resenance
(PMR) spoctr-ull recorded signals for an isopropyl group (50,
56 eps), one guaternary methyl (sharp signal at 88 ecps) and
a methyl on a trisubstituted olefinic linkage (doublet
centred at 119 cps,J = 2 cps); an absorption (ABg mltiplet,
J = 2 aps) at 335 cps accounted for one vinyl proton, which
should bBe « to the carbonyl. This information, taken along
with the fact that mustakone does not exhibit any infrared
absorption between 1400-1430 en"! (absence of methylene
groups « to the c:nrbcmyl2 or Y to an «g-unsaturated ketones;
the dihydro derivative had '3 at 1418 cm ') leads to the

partial formla (I):

H c

HC

]‘All PMR gpectra were taken on 10-204 solutions in
CCly on a Varlan A-60 spectrometer; the signals are
recorded in cps from tetramethylsilane as zero.

®R.N.Jones and A.R.H.Cole, J.Amer:Chem.30c. 74,5648(1952);
R.N,Jones, A.R.H.Cole and B.Nolin, ibid. 74, 5662 (1952).

30.3. see: P. de Mayo and H.Tekeshita, Canagd,J.Chem.
4], 440 (1963).



No.28 Structure of mustakone and copaene 1935

A comparisen ef the PMR specotrum of mastakone with
& mumber of tricyclic sesquiterpenoid PMR spectra revealed
significant similarity with that of copaene. When the
dihydroketone was subjested te Wolff-Kishner reduction, a
hydrecarbon, identified as dihydrocopaene (Copams) , by a
comparison of their infrared spectra, was obtained. The
new sesquiterpenoid, thus, must possess the same skeleton
as copaens, a hydrecarbon alse occuring in the essential
oil of Cypemis retuadus.

The structure of copaene, currently in vogue is (II)"6
though this and the related structure (III)‘ have besit eri-
ticised® and alternatives 1ike (IV) and (V) have been
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L.H.Briggs and W.I.Taylor, JL.Chem, Sog. 1338 (1947).
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F.Vonasek, V.Hereut and F.3orm, Callec. Casaoh. Chem.
Commna. 25, 919 (1960).

6
P. de Mayo, Perfum. essent. oil Rec. £, 238 (1958)




1936 Structure of mustakone and copaene No.28

considered. However, these alternatives are readily ruled
out on the basis of PMR spectrum of copasne, vhich clearly
shoved a total ef feur methyl groups (isopropyl methyls, 48,
B4 cpsj quaternary methyl, 48 cps and, & methyl on an ole-
finic bond, doublet centred at 99 cps) one of which is
quaternary. It has already bee¢n pointed out that mustakone
showed its A . at 255 s, 8 value wvhich 1is considerably
higher than that (-~ 240 mu) expected for an unstrained
g-snﬁtitntod cyclohexsnone. On the hasis of structure
(II) or (IXII) for copaens, it is not possible to derive an
expression for mustakone, which would answer this preperty
{or ﬁhcorporate the part structure I). This made us sus-
pect that copasne, in fact, may not contain a three-
membered ring at all, a possibility first pointed ocut by
Birch? in 1951. In full suppert of this, it was found that
copane (b.p. 108%°/5 mm, ngo 1.4830, «,, -2.3; prepared by
the cnftalytic hydrogenation of copasne, which was iselated
from the wood of Cedrela toons Roxd. and had: b.p. 112-14%/
8 um, n3° 1.4864; (]} -6.5, CHCl,) was recovered unchanged
after attempted hydrogenation over prereduced Pt02 in
acetic acid containing perchloric acid, even at 50°, or
after treatment with hydrochloric acild gas in ether at 0°
or after digestion with 98¢ formic acid at 100° for 4 hrs.
While looking for an alte:rmﬂ::lv»8 foramlatien for

7s.7.8irch, Rep. Progr. Chem. 47, 195 (1951).

8Though the expression, considered by Birch, for
copaene does not incorporate a cyclopropane ring, it
i3 untenable on the basis of PMR spectrum of eopaens.
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copaene, the possibility (VI) derivable as indicated,
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loeked attractive, as it can, not only, explain all the
known reactions of copaene, but also uniquely meets the
requirements of mustakene, which becomes (VII) and heunce
should exhibit, ultraviclet absorption characteristics
similar to verbenone (VIII)Q, as indeed is the ocase.
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¥vIII
Ngax 255 m Naax 263 ™
¢ 5,700 ¢ 6,840

gk.l.xooro and G.S.Fisher, J.Aner.Chem,S0c. ﬁ, 4632
{(1956).
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Bxperimental evidence in favour of (VI) was
obtained as fellows: Oxidative ozenolysis of copaene
vielded the keto acid (IX), whioh was purified yia its
semioarbazene (m.p. 220-22° dec.); 1ts methyl ester
( »% 1704, 1743 en”l; PMR: ~C00CH4217, -%-ca_g_ 116 cps)
was treated with perbenzolc acid in chloroform containing
some p-teluene sulphonic acid, for 7 days at ~ 25°. The
proddot on alkaline hydrolysis, followed by chromatography
of its methyl ester yielded an alcohol ester ( & °
1736 an’l, yOH 3475 an"l), which on oxidation furnished
the ¢yclobutanone derivative (X) ( ,~° 1780, 1748 en’l;
no band in the 1400-1430 region).

coore cOoOMe

o
X X

The above evidence, together with the factlo

10135 has been re-checked experimentally. (=) -Copaene
furnished 25%¢ yield of (-)~cadinene hydrochloride.
However, the mother liquor on work up yielded a
liquid dihydrochloride with [«], -16.0 (CHCL.;
¢, 1.2%) and having infrared absorption ccmpfel:ely
aifferent from that of cadinene dihydrochloride.
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that (-)=-copaene yields (-)-cadinene dihydrochloride (of
established absolute atoreochenistryn) on treatment with
hydrochloric acid gas, suffice to fix the structure and
sterecchemistry of copaene and mustakone as (VI) and
(VII) respectively. Structure (VI) on ring cleevage with
hydrochloric acid gas would lead to (+)-cadinene dihydro-
chloride and hence the absolute configuration of
(-)-copaene would be represented by mirror-image of (VI).

uV.Sykora, V.Herout and F.Sorm, Collec, Czech, Chem.
Commns. 23, 2181 (1958),



