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Various functionalized cyclooctadienones are accessible in
high yields by the reaction of cyclobutenones with dienyllithium.

We recently reported an approach to benzocyclooctenone III
via the thermal ring expansion of dienylbenzocyclobutenol
derivative II, prepared by the dienylation–silylation of benzocy-
clobutenone I (Scheme 1).1;2

By analogy, we became interested in the corresponding
reactions of the simpler, ‘‘non-benzo’’ series of compounds,
which is reported in this communication. Particularly notable in
the latter series was that the rearrangement proceeded quite easily
in one pot, i.e. without isolation and derivation of intermediates
(cf. II). Thus, the alkoxide V, formed by the reaction of IV with
dienyllithium, directly underwent the ring enlargement, provid-
ing a facile access to cyclooctadienone VI.4

Ketone 2 was prepared from 1 by known methods (Scheme
2).5 Chloroketone 5 was obtained via the selective SN2’ reaction
of the acetal 3withMeLi as reported previously,6 and subsequent
acid hydrolysis.

Eq 1 shows the preliminary experiments on cyclobutenone 2.
Upon treatment of 2 with dienyllithium 67 (1.3 equiv) in Et2O at
�78 �C, the startingmaterial 2was quickly consumed. Immediate
quenching with H2O gave a mixture of alcohol 7 and
cyclooctadienone 8 (entry 1), suggesting that the ring expansion
could be executed in one pot, simply by warming the reaction.
Indeed, we were pleased to find that when the identical reaction
was gradually warmed to room temperature, the ring-enlarged
product 8 was obtained as a sole product in 89% yield (entry 2).8

The formation of 8 implies that the intermediary enolate 9
underwent protonation selectively at the � position.

The application of this protocol to other substrate combina-
tions is summarized in Table 1.10 Upon treatment of 2 with �-
substituted dienyllithiums 12 and 13 at �78 �C followed by
warming to room temperature, the ring expansion smoothly
occurred to give ketones 15 and 16 in high yield, respectively
(entries 1 and 2). Likewise, the procedure was applied to
dienyllithium 14 with �; �-dimethyl groups, which was treated
with 2 (�78 �C ! room temperature) to give ketone 17 in 81%
yield. Clean ring expansion was also achieved for the cyclobu-
tenones 10 and 11, having a butyl group or two propyl groups on
the four-membered ring (entries 4 and 5).11

Also examined were reactions of the chlorinated cyclo-
butenone 5 (eq 2). When 5 was treated with dienyllithium 6 in
Et2O at �78 �C followed by warming to room temperature,
cyclooctadienone 20 was obtained in 77% yield (entry 1).
Bicyclic compound 21 was obtained as a side product,12 which
was possibly formed by the 6� electrocyclization of the
intermediary enolate 22.13 This side reaction, though interesting
in its own right, was suppressed by keeping the reaction
temperature at 0 �C, and cyclooctadienone 20 was obtained in
89% yield (eq 2, entry 2).

Scheme 1.

Scheme 2.
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Similarly, chlorocyclobutenones 23a and 23b14 reacted with
dienyllithium 6, where the addition and ring expansion sequence
again proceeded smoothly to give ketones 24a and 24b in high
yield, respectively (eq 3). In contrast to the case in eq 2, no four-
membered ring compounds were obtained.

In summary, the present [4þ 4] approach to the cycloocta-

dienone derivatives starting from cyclobutenes and dienes would
find utility in natural product synthesis, and further studies are
currently underway in our laboratories.
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