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Zinc-Catalyzed Oxidative Annulation of 3-Alkenylindoles with Nitriles: Ensuing
Transformation to Isoneocryptolepine Derivatives (School of Science and Technology, Meiji
University) OYuji Yamamoto, Hironori Miyazaki, Daisuke Kawakami, Teruhisa Tsuchimoto

Cryptolepine, a tetracyclic compound containing two nitrogen atoms, has been used as a
therapeutic agent for cancer and malaria. Besides cryptolepine, there are three structural
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analogs with the prefixes of “neo-", “iso-”, and “isoneo-", respectively. Among these, only
isoneocryptolepine has not yet been isolated from nature. This may result in much fewer reports
focusing on the synthesis and activity evaluation thereof.

We have previously reported the Lewis-acid-catalyzed new annulation reaction for the
synthesis of cryptolepine derivatives.! Here, we also found that a new annulation reaction
occurs to give tetrahydroindolo[2,3-c]quinolines 3 with structural diversity, upon the treatment
of 3-alkenylindoles 1 with nitriles 2 in the presence of a zinc Lewis acid catalyst and a C1
oxidizing agent. Moreover, the synthesis of isoneocryptolepine derivatives 4 from 3 was
achieved via the following three steps: 1) dehydrogenative aromatization, 2) N-methylation of
the nitrogen atom in the pyridyl ring, and 3) treatment with a base.
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