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Synthesis of Liriodenine Analogs
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Synthesis of Liriodenine Analogs

Liriodenine (1) > an 7-oxoaporphine alkaloid was isolated from the heartwood of
Liriodendron tulipifera L - Recently > it was found that the nature product exhibited
inhibitory activity against Topo Il because of its planar molecule having DNA

intercalation capability - The in vivo biological studies also know that liriodenine



possessed a prominent antiarrhythmic activity ° antimicrobial action > antibacterial »
antifungal activity * mutagenicity andantiplatelet actions - Tracheal contraction of
guinea-pig induced by carbachol was inhibited by liriodenine - The cardiotonic effect
of this agent was just only one tenth potency compared with smooth muscle relaxation
effect o It demonstrated that liriodenine is a selective muscarinic M3 subtype receptor
antagonist ¢ Since the natural product is structurally different from the known M3
antagonist (e.g. 4-DAMP) - It is of great interest to develop a new and facile
synthesis route for liriodenine, and its analogs as selective M3 antagonists © Two
methods were applied for the synthesis of liriodenine ° The natural product 1 was
prepared by starting from the reaction of piperonal and aminoacetaldehyde dimethyl
acetal to form 6,7-methylenedioxyisoquinoline 23 via Promeranz-Fritsch reaction in 4
steps © Compound 23 was then treated with benzoyl chloride > followed with
trimethylsilyl cyanide to yield isoquinoline Reissert compound 24 in good yield ° In
Method 1: Compound 24 was reacted with 2-bromobenzaldehyde to form
benzylisoquinoline ester 27 » which was then hydrolyzed to afford 16 - Treatment of
compound 16 with tributyltin hydride followed with air autooxidation to give the
desired product 1 together with by-product 32 » Alternatively (method 2): compound
24 was reacted with 2-bromobenzyl chloride to give
I-bromobenzyl-6,7-methyleedioxyisoquinoline (34) » which was further treated with
Bu3SnH/AIBN and air autooxidation in one-pot reaction to afford liriodenine (1) in
low yield - The present results showed that the overall yield of liriodenine by
Method 1 was slightly higher than that by Method 2 - Two new analogues of
liriodenine > compounds 38 and 39 > were also prepared in high yield (80%) by the
reaction of compound 1 with hydroxylamine hydrochloride and hydrazine hydrate »

respectively °



