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Anionic [1,3] Sigmatropic Rearrangements of an Oxy-Cope System Incorporated
in 8-Methylenebicyclo[3.2.1]oct-6-ene and Related Frameworks
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Treatment of an 8-methylene-endo-2-vinylbicyclo[3.2. 1]oct-
6-en-exo-2-ol with KH in THF gave mainly a [5-6] fused-ring
compound via [1,3] sigmatropy with retention of the configura-
tion_in the migrating group.

Anionic oxy-Cope rearrangement of bridged polycyclic com-
pounds has been closely investigated to refine a synthetic strategy
of a natural product.'®  Preparation of such an oxy-Cope system
is- generally accompanied by the formation of the trans isomer.
Litile attention has been paid to a sigmatropic rearrangement of a
trans oxy-Cope system.” In this paper we report an alkoxide
accelerated [1,3] bsigmatropic rearrangement of bridged bicyclic
compounds 1 and 2.

For the allyl alcohol 1, we may point out several reaction
courses such as a [1,3] migration giving a [5-5] fused-ring com-
pound 3 via cleavage of the C(1)—C(2) bond and formation of a
new bond between C-2 and C-6, a [1,3] migration giving a [5-6]
fused-ring compound 4 via formation of a new bond between C-2
and C-9, and an oxy-Cope rearrangement to give a [5-7] fused-
ring compound 5 via closure between C-6 and C-11. In addition
to the regioselectivity, the stereochemistry of the migrating group
should be investigated.

A desired substrate 1 was prepared from a ketone 6. * Treat-
ment of the ketone 6 successively with 1) LDA, iodomethane, 2)
KN(SiCH,),, allyl chloroformate, and 3) Pd(OAc), in CH,CN®
gave a conjugated ketone 7° in 59% overall yield. A composite
reagent of methyl lithium and cerium trichloride’ added to the
a, B-unsaturated carbonyl system of 7 in a 1,2-manner to give the
exo and endo alcohols in 62% and 30% yields, respectively.

. Pinacol-type rearrangements of both of them by treatment with 10
mol% of TsOH in boiling benzene gave a ketone 8 as the major
product in more than 58% yields.® Treatment of the ketone 8 with
a reagent derived from vinylmagnesium bromide and cerium
trichloride in THF at -78 C gave allyl alcohols 1 and 9 in 59%
and 28% yields, respectively. By a manner similar to this trans-
formation, the dihydro-derivative of 8 (10) was prepared from 6.
The ketone 10 was converted into allyl alcohols 2 and 11 in 51%
and 36% yields, respectively.

The stereostructures of the endo alcohols 9 and 11 were de-
fined by not only their spectral characteristics® but also their reac-
tivities. A treatment of 9 with KH in THF at 0 ‘C for 20 min
gave a ketone 12 in 99% yield. A similar reaction of 11 pro-
ceeded at 60 C and a ketone 13 was derived in 83% vyield.
According to Paquette and his co-worker’s report, a [3,3] sig-
matropic rearrangement proceeds to form a [5-8] fused-ring com-
pound in the case of an endo alcohol like 11.*°
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When the substrate 1 was treated with KH in THF at 0 C
for 20 min, a [5-6] fused-ring compound 4a and a bicy-
clo[5.2.1]non-8-en-4-one 15 were derived in 77% and 15%
yields, respectively as listed in Scheme 1.  The stereostructure of
4a was assigned as the depicted exo alcohol on the basis of its
"H-NMR spectra.’*  This means that the [1,3] sigmatropic rear-
rangement is a suprafacial retention process.

The ketone 15 is regarded as a ring-enlargement product by
two carbons.  One of feasible routes from 1 to 15 was a tandem
one including an anion-assisted Cope rearrangement of 4a, while
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the latter was recovered after treatment with KH in boiling THF
for 4 h." Another considerable route is tandem anionic OXy-
Cope rearrangements via an alkoxide 3a. However, the follow-
ing experimental results seem to support a direct [1,3] sigmatropic
migration rather than the tandem route.

The alcohol 2 was inactive, when it was treated with KH in
THF under reflux for 15 h. The substrate was consumed by
treatment with KH and 18-crown-6 in boiling THF for 5h and a
[5-6] fused-ring compound 16 and a bicyclo[5.2. 1Jnon-8-en-4-
one 17 were derived in 34% and 14% yields, respectively.
Formation of 17 suffers doubts about the tandem route from 1 to
the ketone 15 via the alkoxide 3a.
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Thus, anion-assisted sigmatropic rearrangements of 1 and 9
proceeded more easily than those of 2 and 11, respectively. The
presence of an ethenobridge accelerates the [1,3] sigmatropic rear-
rangement rather than the oxy-Cope rearrangement. This seems
to suggest an important contribution of a pentadienyl anion struc-
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ture like 14 for the rearrangement of 1.
In conclusion, now we can prepare selectively both [5-8]

fused-ring and [5-6] fused-ring compounds from &
methylenebicyclo[3.2.1]oct-6-en-2-ones.
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