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Methoxy substitution was found to promote acid-catalyzed
rearrangement of alkoxycarbonylcycloheptatriene in two differ-
ent ways depending on the catalyst employed.

A cycloheptatriene unit has a useful synthetic function not
only as a cyclic seven-carbon unit but also as a precursor for
bicyclic and tricyclic systems.1 Recently, we have developed a
versatile method for the synthesis of optically active alkoxycar-
bonylcycloheptatrienes such as 1.2 Since most reactions of
cycloheptatrienes are those with electrophilic reagents, we
thought that more reactive and regioselective chiral synthons
could be obtained by introducing an electron-donating methoxy
group at a proper position of 1. During the synthetic study of such
compounds,3 we found that 8-methoxy derivative 2 undergoes
two different types of acid-catalyzed rearrangements, which are
completely switchable by the acid employed.

When 2was treated with catalytic or stoichiometric amounts
of p-TsOH in dry ether, 3 was obtained regioselectively in a
quantitative yield (at rt, reaction time: 2–10 h). The same results
were obtained with wet ether as a solvent. In contrast, 1 and other
derivatives including the 9- and 11-methoxy derivatives3

remained unchanged under similar acidic conditions (p-TsOH
or BF3 in ether at rt). By using a deuterated acid p-TsOD, a
deuterium was incorporated stereoselectively at the 9-position to
give (9S)-9-2H-3.4

When Lewis acids were used, the mode of rearrangement
changed completely. The reaction with BF3 (in ether at rt, 0.5 h),
SnCl4 (in CH2Cl2, 0.5 h), or ZnI2 (in ether, 13.5 h) resulted in
skeletal rearrangement; irrespective of the Lewis acid employed,
4 was obtained in a quantitative yield.5 Formation of 4 via 3 was
experimentally discarded.

Since the most basic site of the substrate 2 is the carbonyl
group, both Br�nsted and Lewis acids should first coordinate to
this position. In the case of Br�nsted acid, protonation can occur
at the electron rich 9-position, and this is followed by
deprotonation at the 11a-position, which is promoted by the
carbonyl protonation.

In contrast, the Lewis acids cannot add to the 9-position, and
thus the skeletal rearrangement to give 4 take place. This kind of
rearrangement pathway throughnorcaradiene tautomers shown in
Scheme 1 is called ‘‘walk rearrangement’’ in thermal reaction of
cycloheptatrienes.6 The methoxy group should assist the
rearrangement by stabilizing the cationic transition state due to
the electron-donation. Since an intermediate 5 was not isolated
and its stereochemical information is lost during its conversion to
4, stereospecificity of the acid-catalyzed walk rearrangement
could not be determined.7

The observed rearrangements are novel not only for the
cycloheptatriene chemistry but also for the biological formation

mechanism of !-cycloheptyl fatty acids.8
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