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Preparation of New Nitrogen-Bridged Heterocycles Using Pyridinium
N-Ylides and Pyridinium Salts

Akikazu Kakehi*

It is well known that pyridinium N-ylides and their relating pyridinium salts are very useful pre-
cursors for the syntheses of some nitrogen-bridged heterocycles, especially, indolizine and pyra-
zolo[1,5-a]pyridine. The conventional preparative methods such as the 1,3-dipolar cycloaddition
and the 1,5-dipolar cyclization of pyridinium N-ylides, and Tschitschibabin reactions of 1-acyl-
methyl-2-alkyl or aralkylpyridinium salts are convenient to the syntheses of their derivatives, but
the compounds obtained thus are helpless for further transformation to fused indolizines and pyra-
zolo[1,5-a]pyridines except a few examples. This article describes novel preparative methods for
some functionalized indolizines and pyrazolo[1,5-a]pyridines and their transformation to new
fused heterocycles using their functionality.

Key words: indolizine, pyrazolo[1,5-a]pyridine, pyridinium N-ylide, pyridinium salt, 2-allylidene—
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Scheme 1 Synthesis of 2-allylidne-1, 2-dihydropyridines.
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Scheme3 Reaction sequence for the preparation of 1-vinylin-
dolizines and 3-vinylpyrazolo [1, 5-«] pyridines.
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Scheme4 Syntheses of indolizines and pyrazolo [1, 5-al
pyridines fused with a pyridine ring.
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Scheme 5 Synthesis of indolizines fused with a thiine and a thiophene ring.
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Scheme 6 Synthesis of pyrano [3, 2-a] indolizines.
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Scheme 7 Synthesis of 2(3H)-indolizinones and their alkylation, acylation, and Michael reaction.
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Scheme 8 Synthesis of indolizines fused with a furan, pyran, oxepine, and benzene ring.
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Scheme 9 Synthesis of 3-methylene-2(3H)-indolizinones and their transformation to indolizines fused with a pyran,
1, 4-thazine, and 1, 3-oxazine ring.
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