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Abstract

A novel, highly efficient synthesis of lennoxamine, a representative of isoindolobenzazepine alkaloid, is
described. © 2000 Elsevier Science Ltd. All rights reserved.
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Lennoxamine 11 and chilenine 22 are two representatives of a class of isoindolobenzazepine
alkaloids.3 Both compounds were first found in the plants of the Chilean Berberis species,
lennoxamine was isolated from Berberis darwinii Hook while chilenine was found in Berberis
empetrifolia Lam. Due to their unique structural features, the isoindolobenzazepine alkaloids4 in
general and chilenine5,6 and lennoxamine6,7 in particular, have captured the interest of many
groups of synthetic chemists.

We have previously reported4b the synthesis of the isoindolobenzazepine (aporhoeadane)
skeleton by using the route suggested by retrosynthetic analysis as shown in route A. However,
attempts to apply this route to the synthesis of more complex oxygenated natural products
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required the synthesis of not readily accessible halomethylbenzoyl chlorides. We have also found
that when 6,7-methylenedioxy-3,4-dihydroisoquinoline was used as one of the components in the
reaction with chloromethylbenzoyl chloride, the required lactam was obtained in disappointing
yield. We have now solved the above drawbacks and successfully applied a new approach to the
synthesis of lennoxamine.

Our retrosynthetic analysis is shown in Scheme 1. Breaking of the carbon�carbon double
bond of the benzazepine skeleton in dehydrobenzazepine 3 leads to the lactam intermediate 4.
In our previous analysis, this lactam intermediate would be formed by the intramolecular
alkylation of the amide intermediate 5 in route A. However, the alternative breaking of bond b
in route B leads to the amino aldehyde intermediate 6, i.e. the formation of the lactam would
involve the reaction of an amine and an ester. It was expected that formation of the amide bond
via route B would be more facile than the alkylation in route A due to the basicity of the
nitrogen which is an amine in route B and an amide moiety in route A. Intermediates 5 and 6
could be obtained from acyliminium salt 7 or benzyliminium salt 8, respectively.

Scheme 1.

In order to test the validity of the above mentioned idea, lennoxamine was synthesized as
shown in Scheme 2. Alkylation of the 6,7-methylenedioxy-3,4-dihydroisoquinoline 9 with the
readily available ethyl 6-chloromethyl-2,3-dimethoxybenzoate8 10 in acetonitrile gave the
required iminium chloride. The iminium chloride so obtained was not isolated but was treated
with potassium hydroxide or sodium hydroxide. It was indeed gratifying to find that the
iminium salt was smoothly converted directly to dehydrolennoxamine 3 in 73% yield by
potassium hydroxide and in 58% yield by sodium hydroxide. The presumed pseudobase and the
aldehydic lactam intermediates were not isolated in the reaction.
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Scheme 2.

By replacement of 6,7-methylenedioxy-3,4-dihydroisoquinoline with 6,7-dimethoxy-3,4-dihy-
droisoquinoline in the above reaction, the analogue of the dehydrolennoxamine 11 was
successfully synthesized in 75% overall yield. Dehydrolennoxamine and its analogue were
hydrogenated with 10% palladium on carbon in ethyl acetate to give lennoxamine and its
analogue9 in 76 and 80% yields, respectively.
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