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Synthesis of macrocyclic compounds by cyclization of terpyrrole baring pyridine substitution
(!Saitama University, *Saitama University, Comprehensive Analysis Center for Science)
OKeigo Taira', Takashi Fujihara?, Yoshihiro Ishimaru!

Expanded porphyrins with multifunctionality have been actively synthesized in recent years.
For example, amethyrin, which was reported by Sessler et al., is an expanded porphyrin
comprising two molecules of terpyrrole and aldehyde cyclized together, and its aromaticity and
complex-formation ability have been reported. However, this synthetic method cannot be used
to produce larger expanded porphyrins. In this study, we aim to control the reactivity with steric
hindrance by introducing a bulky substituent on the nitrogen at the center of the terpyrrole to
obtain larger expanded porphyrins. In addition, our goal is to synthesize and analyze cage-like
compounds through metal coordination by using the pyridine subunit as a bulky substituent.

The starting material, a terpyrrole with bulky substituents, was obtained by the reaction of
1,4-bis(3,5-bis(ethoxycarbonyl)-4-propyl-2-pyrrolyl)-1,4-butanedione with three types of
picolylamines; the yields were 28 % (1a), 45 % (1b), and 43 % (1c¢). Subsequent cyclization
with benzaldehyde afforded [3+3] cyclized compounds; three of these molecules were
condensed from 1a, b, and ¢ with yields of 0.6, 0.2, and 1.1 %, respectively. In this paper, the
structures of the obtained [3+3] cyclized compounds are reported in detail.
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Scheme 1 Synthesis of expanded porphyrin 2a, b and ¢
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