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THE TOTAL STEREOSTRUCTURE OF (-)-ISOZINGIBERENE DIHYDROCHLORIDE

Milton D. Soffer and L&le Aka Burk¥
Department of Chemistry, Smith College, Northampton, MA 01063 USA

Abstract: The stereochemistry and absolute configuration of (-)-isozingi-
berene dihydrochloride have been determined and the latter has been
correlated with the cadalenic sesquiterpene, (-)-epizonarene.

Isozingiberene dihydrochloride (I)l is the characteristic crystalline
derivative (Fig. 1) of both the monocyclic sesquiterpene, zingiberene (II),
and the dicyclic sesquiterpene, "isozingiberene" (III)2. The gross structure
of the dihydrochloride was established in 19MM1, but its sterecochemistry
could be inferred only at Cl and 09 from its chemical correlation with that
of zingibereneg. The present investigation establishes the stereochemistry
at all five asymmetric centers by chemical, spectral and x-ray methods, and

in addition correlates isozingiberene dihydrochloride with the cadalenic

sesqulterpene, (~)-epizonarene (IV)ua’b’C. Our results confirm the chiral
CH,
Fig. 1 H \H
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identities of members of this series and establish the relationship between
the monocyclic sesquiterpene, zingiberene, and sesquiterpenes of the

5

cadalenic type possessing cis decalin systems~”.
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Isozingiberene dihydrochloride (I) was found to be stable under the
conditions (HC1l in CHBCOOH—CHCI3) which are reported6 to result in the
equilibration of chlorines in the 3-chloro-3-methylchalestanes from
equatorial to the more preferred axial positions. These results suggested
that the chlorines in (I) were axial. The IR data (KBr pellet) supported
the axial configuration of the chlorinesY, with absorption maxima observed
for the carbon-chlorine bonds at 430, 470, 540, 575 (tertiary C-Cl bonds
of the type Tyuy at C6) and at 630 and 660 (tertiary C-Cl bonds of the type
TCCH at CH) em™!. The 220-MHz H NMR spectrum of (I) confirmed the gross
structure previously assignedl to this compound, with peaks observed down-
field from TMS for the C,-methyl group at § 0.89 (3H, doublet, J = 6.5 Hz),
for the C,-isopropyl group at § 1.02 and 1.03 (both 3H, doublets, J = 6.0 Hz
each), and for the C6—methy1 group at 6 1.62 (3H, singlet) ppm.

The conversion of (-)-isozingilberene dihydrochloride (I) to
(-)-epizonarene (IV) of known stereochemistry and absolute conf‘igur'ationua
established in (I) the chiralities at Cl and at 09. The dihydrochloride (I)
was refluxed with ethanolic KOH to give a mixture of alkenes (b.p. 82-83°/

1 mm)l’8. The latter was equilibrated with formic acid in n-decane at 100°
for 5 hrsua. The resulting mixture absorbed strongly in the UV and was found
to consist, by gc analysis (25% Carbowax 20M/150°), of two major components.
The compound corresponding to the peak with the longer retention time (59 min)
was identified as (-)- epizonarene (1v, AMeOH 246-247 nm, € 18900; 1y xMgCPC13

§ 0.97, 1.78, 6.22 ppm; [u]D -130°). The infrared spectrum of the diene (IV)

was found to be superimposable with that reported for epizonarene (10 o H-
ba

muurcla-4,6-diene) by Andersen and coworkers

X-ray crystallographic analysis
confirmed the amorphane-type
structure for isozingiberene dihydro-
chloride (1)9. The latter was shown
to possess a cis-decalin systemlo,
with the Cu—isopropyl group trans
and the Cl—methyl group cis to the
bridgehead hydrogens, and the
chlorines at Cu and C6 occupying
axlal positions (Fig. 2). The x~ray
work also confirmed the absolute

configuration of (-)-(I) as the
enantiomorph shown in Fig. 111%P. Fig. 2 ORTEP drawing of
(-)-isozingiberene

dihydrochloride (I).
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Isozingiberene dihydrochloride (well-defined needles, EQJ§2—17°1,
m.p. 181-183° with loss of HCl) belonged to the space group P212121 (ortho-
rhombic), with unit cell dimensions a = €.235(3), b = 14.809(4),
¢ = 16,173(3) &; 6 = 90°; V = 1493.3(5) K3; o =1.233 g/em®; Z = 4. The
x-ray structure was solved by direct methods and refinement was carried out
by the full matrix least squares methodlla’b.

The deviation in the carbon-chlorine bond lengths from normal values
in isozingiberene dihydrochloride was found to be similar to the deviations
reported for both cadinene and muurolene dihydrochloridel2’l3. The carbon-
chlorine bond distances in all these sesquiterpenolds are somewhat
lengthened (found for isozingiberene dihydrochloride, C,-Cl = 1.852(5) and
Cg-C1l = 1.861(6) K). The bond angles in (I), however, were found to
deviate less appreciably from normal values compared to analogous bond
angles reported for cadinene and muurolene dihydrochloridelg’13 (e.g.,
found for C6—C5—Clo in (I): 114.3(5)°). The reduced strain in isozingi-
berene dihydrochloride and the favorable "non-steroidal" conformation of
the cis-decalin system placing the alkyl substituents at Cl’ CM’ and C6 in
preferred equatorial positions is consistent with the remarkable stability
(compared to the lack of stability of muurolene dihydrochloride for
instancelu)observed in this study for this compound.
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