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Abstract: The reaction of 1-ethoxycarbonylindole-3-carboxaldehyde N,N-dimethyl-
hydrazone with five dienophiles has been studied, and the first use of this new azadiene
in a Diels-Alder reaction with N-methylmaleimide has been achieved leading to a new
synthesis of an [a]annellated ¥-carboline.

The hetero Diels-Alder reaction of acyclic l-aza-1,3-dienes is a well documented
synthetic tooll. But the D.-A. reaction of azadienes having the C=C bond as a part of a
(hetero) aromatic ring has been achieved only once using furfuraldoximez. Three previous
attempts to achieve such cyclisation of heteroaryl aldehyde N,N-dimethylhydrazones
(NNDMH) as the azadienes have proved abortivel 2.
attempted D.-A. reaction of a new NNDMH, the title compound (1) with five dienophiles.
The structures of all new compounds were determined by IR, PMR (CDCl3) including
homodecoupling experiments, CMR (CDC13) including selective 1H~decoupled 13
and, in one case, EI-MS.

The new azadiene (1)6 did not react with ethyl acrylate, maleic anhydride and
naphthoquinone under a variety of conditions. With diethyl acetylenedicarboxylate (DEAD)
under reflux in xylene, the product was identified as the 3-cyanoindole (2)7. It 1is
likely to have been formed by a dienophile-catalysed 1,2-elimination at the hydrazone
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function of 1 which behaves as a three-centre ambident nucleophiles. Likewise, another
NNDMH (3)° furnished, on similar treatment with DEAD, the 3-cysmoindole (4)10.

With N-methylmaleimide (NMM) under reflux in xylene 1 yielded the fused y-carboline
(5)11. The elimination of dimethylamine and thermally induced dehydrogenation of the
initially formed cycloadduct may lead to the formation of (5). The low yield of this
product (30 %) 1s not unexpected from thermodynamic considerations and because of the
known tendency of cyclic enamines to undergo decomposition.

This report thus records the first successful use of a hetaryl aldehyde NNDMH as
the azadiene in a Diels-Alder reaction and a simple, hitherto unreported synthesis of an
(alannellated y-carboline. Work is in progress to synthesise functionalised y-carbolines
using this successful cycloaddition with NMM.
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