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AN INTRAMOLECULAR ARYNE CYCLOADDITION APPROACH TO
PHENANTHRENE ALKALOIDS
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SUMMARY . A new synthesis of phenanthrene alkaloids which is based on the intramolecular Diels-Alder reaction between a styrene
and an aryne is described.

Continuing with our studies on the viability of the intramolecular aryne cycloaddition approach to the
synthesis of various types of alkaloid,!-2:3 we have now attempted to extend this method to the preparation of
aporphine and phenanthrene alkaloids. Previous synthesis of these pharmacologically important isoquinoline
alkaloids are usually laborious and not always satisfactory.4

When the synthesis of aporphines was attempted from amine Ic, an isoindole derivative was obtained.5
Our experience in this field!,2.3 suggested the need to protect the nitrogen as an amide. Accordingly, urcthanes
12 and 1b were considered as precursors.

:R=CO-Et, R=H,
b: R =COEl, Rp=OMe
c:Ry=Me, R«H
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The N-styrylurethane 1a6 was easily obtained in very good yield by condensation of commercially
available phenylacetaldehydedimethylacetal and N-carbethoxy-2-bromo-4,5-dimethoxyphenylethylamine, the
latter having been prepared by bromination of 3,4-dimethoxybenzaldehyde, condensation of the resulting o-
bromoveratraldehyde with nitromethane, reduction of the nitrostyrene so generated with Zn/HCI and treatment of
the product, o-bromophenylethylamine, with ethyl chloroformate. When 1a was treated with LDA in dry THF at
0°C,1 the expected N-carbethoxyaporphine 4a was not obtained. The main product of the reaction was the
phenanthrene 5a7 (60% yield), which, by reduction with LAH, was transformed into N-noratherosperminine
(5¢).8 Compound 5a can also be easily transformed into atherosperminine.” A minor product of the reaction was
identified as the phenanthrene 6a.6 '

Similar results were obtained with N-styrylurethane 1b,6 which was easily prepared analogously to 1a by
condensation of N-carbethoxy-2-bromo-4,5-dimethoxyphenylethylamine with
p-methoxyphenylacetaldehydedimethylacetal, the latter having been prepared from 4—methoxybenzaldchyde.9
Treatment of 1b with LDA, as above, produced a mixture of phenanthrene 5b5 (60%) with a small amount of
phenanthrene 6b.6

These results show that the desired intramolecular cycloaddition reaction occurs more readily than in the
case of aristolactams.] We belive that the initial adducts 3 may in fact give the N-carbethoxyaporphines 4 which
we originally expected, and that under the basic conditions of the reaction compounds 4 undergo eliminations to
give the phenanthrene compounds 5a or 5b, and 6a or 6b. The elimination leading to 5a or Sb must be more
favoured because of the gain of aromaticity of the phenanthrene system.

This new method of synthesis of phenanthrene alkaloids is more simple and efficient than previous
ones.10 We are currentiy investigating its modification to allow synthesis of aporphines as originally intended.
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