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Abstract. The regioselective synthesis of dimethyl 1,3,5-cyloheptatriene-1,2-dicarboxylate (4) was
achieved by a ring expansion method, starting from dimethyl 1,3-cyclohexadiene-2,3-dicarboxylate
(5). The title compound 3 was obtained as an air-sensitive oil by zinc-copper reduction of
1,2-bis(bromomethyl)cyclohepta-1,3,5-triene (10) to which the diester 4 was transformed.

Dimethylenecycloheptadienes, 1' and 22, had been syn-
thesised and found to be quite expedient as synthetic
building blocks for the construction of polycyclic nuclei,
depending on their modes of cycloaddition. The title
compound 33, one of the isomers of 1 and 2, had re-
mained unknown despite our earlier effort in which 5,6-
bis(bromomethyl)cyclohepta-1,3-diene was subjected to
dehydrobromination by a strong base to afford 1,2-homo-
heptafulvene* via 1,2-elimination, followed by unexpected
1,3-one instead of consecutive 1,2-one. We wish here to
communicate the regioselective synthesis of dimethyl
1,3,5-cycloheptatriene-1,2-dicarboxylate (4) and its conver-
sion to the title compound 3.

The formation of the diester 4 by thermal rearrangement
has been described in the literature”. The reported method
was not suitable for the present study as it suffered from
{1,5] hydrogen shifts which produced regioisomeric di-
esters concurrently. Thus, by an alternative method, we
prepared 4 regioselectively as follows. Cyclopropanation
of dimethyl 1,3-cyciohexadiene-2,3-dicarboxylate (5), eas-
ily prepared from dimethyl cyclohexene-1,2-dicarboxylate®,
with 0.95 equivalents of dimethyl oxosulfonium methylide
gave the bicyclic diester 6 in 67% yield, accompanied by a
doubly cyclopropanated compound in 3% vyield. Allylic
bromination of 6 with N-bromosuccinimide (NBS) in CCl,
afforded a stereoisomeric mixture of the bromides 7 and
dimethyl 4-bromocyclohepta-1,3,5-triene-1,2-dicarboxylate
(8) in 90 and 5% vyield, respectively. The bicyclic bromides
7 underwent dehydrobromination by treatment with 1,5-
diazabicyclo[5.4.0]undec-5-ene (DBU) in CH,Cl, to give
the desired diester 4 as sole product in 92% yield, whose
"H NMR spectral data were identical with those reported.
While reduction of 4 with LiAlH, gave a mixture of
conjugate addition products, in contrast with the case of
the isomeric diester, dimethyl 1,3,5-cycloheptatriene-3,4-
dicarboxylate?, a combination of LiAlH, and AICl; re-

duced only the ester groups of 4, forming the diol 97 in
low yield (33%). The diol 9 was converted to the dibro-
mide 10 by reaction with PBr; in ether in 50% yield. The
title compound 3 was obtained as a colourless air-sensitive
oil in nearly quantitative yield by debromination of 10
with zinc-copper in DMF at room temperature for ca. 15
min. As seen for 1 and 2, the tetraene 3 in neat liquid also
rapidly reacted with atmospheric oxygen to form an inter-
actable oxygen-containing product. A dilute solution of 3
in a hydrocarbon solvent under argon atmosphere was
moderately stable, but gradually polymerised on standing
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at room temperature for a few days. The reaction of 3
with N-phenylmaleimide (PMI) at room temperature af-
forded the [4 + 2] cycloadduct 11 in 82% yield. Although
a flash thermolysis of the tetraene 3 at 570°C gave a
rearranged product, indane®, in 5% yield, an attempted
photochemical isomerisation of 3 in various conditions
resulted in gradual decomposition of the starting material
without any detection of either the electrocyclised com-
pound, bicyclof5.2.0lnona-2,3,7(1)-triene®, or the isomeric
tetraene 2 which could be formed by a 1,3-hydrogen shift.
Study of the chemical behaviour of 3, particularly as a
synthetic building block, is now in progress.
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