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We wish to report a version of the aza-Claisen rearrangemuntl which should prove useful
in the preparation of diasterecmeric spiro compounds. Specifically, we have applied this method
in the total synthesis of spiro-sesquiterpenes (+) B-vetivone (Ia):,h (+) 10-epi-ﬁ-vetivonezb( Iv),
and (1) B-vetispirene> (II).

8

1
1, g7, O HyC (
,J< / Ia >>’ Ib

obtained in 86% yield from camphoceenic nitrile ,5 by reduction with diisobutyl aluminum hydride

at 0°, uas converted to the trisubstituted pyrrolidine emamine IV [97% yield, b.p. 78-80° at
0.1 mm; nmr 1.61 (6H), 5.70 (1H)].
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Enamine IV, when reacted with pure trans-crotyl bromide (acetonitrile, 80°, followed by
buffered acetate hydrolysis), furnished in 75% yield a 55:45 of diastereomers (250 Mz nmr) of
the alkylated aldehyde V (b.p. 68-69° at 0.1 mm; nmr, major 1.015 (doublet, J=7.00 Hz), minor
1.025 (doublet, J = 7.00 Hz), 9.428 (1H)]. Alternatively, when the enamine was treated with cis
crotyl bromido,6 the diastereomeric ratio was reversed (45:55). These experiments suggest that
the 3,3 sigmatropic rearrangement of quaternary salts i and i1 (R= H, R' = Me or R = Me,

R' = H) is a highly stereospecific reaction.
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Aldehyde V, (derived from trans-crotyl bromide) was converted to the corresponding tertiary
carbinol VI by (a) treatment with methyl lithium, (b) oxidation to the corresponding methyl

7 at -20%), and (o)

ketone (with N-chloro succinimide, dimethyl sulfide and triethyl amine
repeated treatment with methyl lithium, (overall yield 93%). Conversion of VI to the isomeric
primary alcohol VII was effected by (a) selective hydroboration with disiamyl borane followed
by oxidation with basic hydrogen peroxide, (b) protection of the primary alcohol as its acetate,
(c) dehydration of the tertiary alcohol function with thionyl chloride in pyridine at 0° and
(d) removal of the acetate with lithium aluminum hydride (overall yield 57%, b.p. 105-115°
at 0.1 mm).

The alcohol VII was smoothly oxidized7 in 96% yield to the corresponding aldehyde VII
(b.p. 110-112° at 0.1 mm). The aldehyde VIII undergoes an acid catalyzed Prins® cyclization

to a separable mixture of diastereomeric spiro-alcohols IXa and Xb? yhen exposed to a

catalytic amount of stannic chloridel® in methylene chloride for 90 geconds (90% yield).
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Although there was formally the possibility of the formation of four digstereomeric dl
pairs in the acid-catalyzed Prins reaction, isomer IXa and IXb accounted for over 97% of the
reaction mixture. Both isomers possessed an equatorial alcohol function and an axial methyl
group (as shown by 250 MHz nmr), which is compatible with the following reaction sequence:
B
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The pure homoallylic alcohol IXa was oxidized (using Doering's modification of the Moffat

oxidation) !t in 90 yield to afford racemic Is whose physical properties (ir, 250 Miz nmr, % and
high resolution mass spectra, and glc retention time) are identical to those of an suthentic

sample of (+) B~vetivone. Similarly (+) 10-epi—§-vetivone1 was obtained from IXb.
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When the mesylate of homoallylic alcohol IXa wasrefluxed in pyridine for two hours, a diene
vae produced in 90% yield which was shown to be (+) B—vetispirenel3 by comparison with a sample
of natural levorotatory mterial.u’

Thig route to diastereomers has a potential uge in other applications especially when
enamines of known geometry can be isolated in pure form, and we are investigating this possibility.
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