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The recent publication of Kelly and Eberl of a total synthesis of

(£)=-yz~cadinene prompts us to report our own stereospecific total synthesis

2a,b

of the natural (-)-yz-cadinene (1). The sesquiterpene, which occurs in

North Indian vetiver oil from Vetiveria zizanioides (L.) Nash,3 is stereo-

chemically correlated with (+)-cadinene dihydrochloride (2) and is of biogenetic

interest*2sP

since 1t belongs to the unusual antipodal serles among the cadalenic
natural products. The new synthesls 1s shorter and somewhat more direct than
that reported for the racemic analogue.

In the present work, the dextrorotatory methylene ketone ?, which has been

prepared by stereospecific total synthesis,5

was gquantitatively converted with
excess methyllithium to a mixture of tertiary alcohols in which the axial

epimer ?6 was expected to preponderate. It has been polnted out that in addition
reactions between methyllithium and substituted cyclohexanones, the alkyllithium
reagent approaches preferentially from the least hindered equatorial side of the
ketone group.7’8 Such addition should proceed from the B side of the ketone
function in compound § to give the 6B-methyl-6a-hydroxy isomer, 3. In accord
with this, the crude carbinol on mild treatment with thionyl chloride 1in

pyridinega’b

yielded directly, after distillation in vacuo followed by argentic
layer chromatography,lo (=)-ya2-cadinene (1) as the main olefinic product [26%
from the methylene ketone 3; [a]S’ -4.9°(CHCl,);ll vggi"csz (em™*) 3080 (m),

1770 (w), 1640 (s), 1390 (s), 1370 (s), 882 (vs), 832 (w), 730 is); nmr

4367
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i 5

(Varian A-60-4, égagl‘ Kontes micro apparatus) 5.48 (1H, broad multiplet,

vinylic H), 4.69, 4.57 (1H each, both broad singlets, terminal methylene), 1.67
(3H, singlet, vinylic methyl), 0.93 and 0.73 (3H each, both doublets, J=6.5 Hz,

isopropyl group); uv (EtOH), no maxima in 400-215 mp region]. The ir and nmr

spectra of 1 were virtually ldentical with those of (:)—Y;—cadlnene.lz

The formation of the double bond in a 6,7-trans-decalin position in

13,14 15

preference to the 5,6-position and

hyperconjugativel6 effects. That the double bond is actually located in the

has been explained in terms of steric

6,7T-position was confirmed by the nmr spectrum, which in agreement with that
reported for (:)-Ya—cadinenel showed the presence of a non-geminal vinylic
proton at 65.48 as an unresolved multiplet, instead of a characteristic singlet17
for a Cs vinylic proton, such as that shown, for example, by a-cadinoll8 (?} and
khusol? (6).

The gross structure of thé synthetie product } was confirmed by ready
conversion with hydrogen chloride in ether at -15° to (+)}-cadinene dihydro-
chloride (?)’ {a]D +37°, m.p., and mixed m.p. with an authentic sample,20

116-117°.
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