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The Structure of Pseudoclovene-B

By R. I. CraNE (in part), C. Eck, and W. PARKER*
(Department of Chemistry, University of Stivling, Stirling)
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and T. F. W. McKrirop, D. M. HawLEY, and J. M. ROBERTSON
(Department of Chemistry, University of Glasgow, Glasgow W.2)

Summary The structure of pseudoclovene-B, a rearrange-
ment product of caryolan-1-ol, has been determined.

THE dehydration of caryolan-1-o0l (1) with phosphorus pent-
oxide (or preferably polyphosphoric acid) has been reported?
to yield pseudoclovene (2) and isoclovene (3). The complete
structure of isoclovene was determined? by an X-ray
crystallographic analysis of the corresponding hydrochloride
and subsequent work?® has shown that pseudoclovene is, in
fact, a mixture of two hydrocarbons, pseudoclovene-A and
-B, which are separable by silver nitrate-silica gel ad-
sorption chromatography. The structure of pseudoclovene-
A (4) has since been rigorously established.?
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Pseudoclovene-B (CysH,,, m/e parent ion 204), b.p. 111—
112° at 10 mmHg, [a]p2? + 33-0° (¢ 1-66 in CHCl,) ; vpax 3010,

ca. 1640 vw, 1375, 1360, and 750 cmn~!; 7 4-66 (2H, s),
9-03 (6H), and 9-08 (3H). Hydroboration—oxidation* of
pseudoclovene-B gave a mixture of two ketones separable
by chromatography on neutral alumina. The less polar
ketone (vmax 1712 cm—1!) showed signals at 7 7-59 (1H, d,
J 11 Hz), 8:07 (1H, d, J 11 Hz), 8-95 (3H, s), and 9-00 (6H,
s) and the mass spectrum of the corresponding ethylene
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acetal (parent ion m/e 264) had a base peak at m/e 179. The
more polar ketone (vmax 1700 cm~1) showed 7 7-9 (1H, s),
8:04 (1H,s), 895 (3H, s), and 9-00 (6H, s) and the cor-
responding acetal (parent ion, m/e 264) exhibited a base
peak at m /e 127. These results revealed the presence of a 3,3-
dimethylcyclohexene fragment (5) in the structure of
pseudoclovene-B.
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The corresponding dibromide, m.p. 122—123°, [o]%
-+103° (¢ 1-45 in CCl,) was prepared from the olefin by treat-
ment with pyridinium hydrobromide perbromide? in acetic
acid and on treatment with zinc-ethanol was converted into
a single olefin identical in all respects with pseudoclovene-B.

Crystals of the dibromide are monoclinic, space group
P2;Z=2;a=0956b="195,c=10954A, B =1151°.
Three crystals were used in the data collection owing to their
decomposition on prolonged exposure to the X-ray beam.
Approximately 1300 intensities were estimated visually
from equi-inclination Weissenberg photographs taken with
Cu-K, radiation. The Patterson distribution was solved
for the bromine positions and the remaining non-hydrogen
atoms were located from the ensuing electron-density dis-
tributions. The structure was refined by full-matrix least-
squares (R 0-125) taking into account the anisotropic
vibrational parameters of the bromine atoms. The absolute
stereochemistry depicted in (6) and thence of pseudo-
clovene-B was determined (7) from a consideration of the
intensity differences of several Bijvoet pairs of reflections.®

These results allowed a structural assignment to be made
to the ethylene acetals (8) and (9) of the corresponding less
and more polar ketones described above, with their associ-
ated mass spectral fragmentation” behaviour as indicated.

It is notable that the mechanistic Scheme proposed
previously?® to account for the formation from caryolan-1-ol
of isoclovene (3) and pseudoclovene-A (4) can also account
for the structure of pseudoclovene-B (7).
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ScHEME. i, Protonation at C(6), 1:5 closure; ii, Protonation at
C(2), 1:5 closure, iii, Protonation at C(5), 1:6 closure.
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