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While reportingl on the structure of zerumbone (I),
it was stated that whereas the °9’c10 ethylenic linkage has
the trans-configuration (strong &-CU band at 970 ca’l),
the precise geometry of the remaining two olefinic linkages
mst be considered as yet unsettled. We now report on the
fine structure of zerumbone.

Humulen 92 »3

and zerumbonel are, apparently, related
by an oxidation-reduction systemz. Since, the stereoche~-

mistry of humulene has recently been shown4’5’+ to be II,

‘Comnnnication No. 775 , National Chemical Lab., Poona.

+We endeavoured to solve this problem by a study of
the rates of per-acid epoxidation of humlene,
humlene epoxide~I, humlene epoxide-II, dihydro~
epoxides, caryophyilene and dihydroisocaryophyllene.
According to our results, a’-olefiniec linkage °£
humilene reacts several times faster than the o“~ethy-
lenic bond, the rate difference being similar to that
observed in the case of caryophyllene and dihydroiso-
caryophyllene. This had led us to conclude that the
a6- and a%-olefinic linkages (which are ideatically
substituted and arg essentially unhindered) must have
different geometry®. However, since the X-ray work has
shown humilene to be all-trans, one is forced to the
conclusion that peracid kinetics method for distinguish-
ing the configuration of olefinic linkages mast be
treated with reserve.
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gerumbone may also be expected to possess the all trans-

geometry, and we now present evidence in favour of this.

Zerumbone semicarbazone on being refluxed (70 hr)
with dry KOBu® in toluene’ furnished, in 70-80% yield, a
mixture of hydrowbons' (five components; two major: 30
and 53%) from which humulene (30%) could be readily iso-
lated by extraction with aq. silver nitratea and identified
by standard methods (b.p., nj, GLC, IR, m.p. of AgiOg-
adduct). The humilene-free material on chromatography over

*The conventional Wolff-Kishner reduction falled to
give more than a trace of humilene. Likewise,
hydrogenolysis of zerumbyl bromide or tosylate, under
a variety of conditions, was unsuccessful,

Oxidation or hunulene to zerumbone by several
methods [Na Cry0 -AcOH, t-butyl chromate, 0 ?n » Pb(OAe) g
enzym;ic, v_:l_; lylie hydroperoxidation has not
been successful so far. In thls connection it may be
mentioged that both NQZCr -AcCH and t-butyl chrogate
furnished humilene epox:ld% ZI and mmulene dioxide
in good ylelds, as products of oxidation.
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AgN05-3810, gel9 yielded the second major (53¢) component:
Cyefqr DoP. 82-83%/2.5 wn, ngo 1.5108, M 236-228 s
(e, 9625), &Y 969 em™l, Tis on quantitative hydro-
genation consumed three moles of hydrogen to give humlane.
Its PMR‘ spectrum showed the presence of two quaternary
methyls (6H signal at 67 cps), two vinylic methyls (3H
doublets centred at 74 and 101 c¢ps; J = 1.5 cps in each
case), four olefinic protons (located between 290 and

373 cps, an ABC pattern is discernible) and the absence
of 143, 149 cps signals (2H) characteristic of ==C-CHy-C=
protons in humulegég. These data are consistent with the

®
formlation of this compound as III.‘ +

[l

m

*Spectra were taken on ~ 20§ solution in CCly on a
Varian A-60 gpectrometer; the signals are recorded
in cps from tetramethylsilane as zero.

"Tho rearrangement of an olefinic linkage during Wolff-
Kighner reduction of e(p-gfsaturated ketones or alde-
hydes is well-recognised*:t.

*Cis-Geometry of the A'-olefinic linkage in III is
preferred to the alternate irans-configuration, as
trang-trans-configuration in a Cyj;-cycle appears (as
Judged from models) to be highly strained, if not

rohibiltive. The conformation shown appears to explain
est the PMR (note the shielding of one of the vinylie
methyls) and UV spectral data.
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Since zerumbone and humlene, both, have the ethy-
lenic linkages in the same position in the humulane skele-
ton, it follows that in the rormation of humulene from
zerumbone by the Wolff-Kishner reduction, no reshuffling*
of the ethylenic linkages is involved and hence the ole-
finie linkages of zerumbone mist have the same geometry as
those of numulene i.e, all-trgng. Thus, zerumbone may be
represented by the stereostructure IV, The conformation
shown would fit best the PMR (shielding of the g,B8-protons
of the «f, «'R'-dienone chromophore) and UV (ditransoid

geometry of the chromophorel) spectral data.

0
0
—
=
(+) (=)
=) (+)
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‘Humu%ene is recovered unchanged after refluxing with

KOBu' in toluene under the conditions of Wolfrl-Kishner
reduction. This ensures that humulene and III are not
products of equilibration. Had thils not been the case,
no conclusion about the stereochemistry of zerumbone
could have been possible from 1ts coaversioa into
humulene.
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