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Synthesis of cage-shaped polymers from star-shaped polymers with boronic acid terminals
(‘Nara Institute of Science and Technology) OSugimura Haruna,' Tsuyoshi Ando,' Hiroharu
Ajiro’

The properties of polymeric materials depend on not only monomer structure, polymer
sequences, but also the architecture and topology. The cage-shaped polymers which have
branches without terminals in the molecule are thus interesting structure. The cage-shaped
polymer formation from the star-shaped polymer requires the highly diluted condition,
otherwise the intermolecular coupling branched polymer will be formed. We assume that the
cage-shaped polymer can form effectively by using a reversible coupling reaction based on the
thermodynamic stability. In this study, we synthesized star-shaped polymers by living radical
polymerization and the following introduction of phenylboronic acid groups or diol groups into
their terminal was performed. The cage-shaped polymers were synthesized by mixing the
phenylboronic acid-terminated polymer and the diol-terminated polymer utilizing reversible
boronic ester formation under highly diluted conditions.

Keywords : living radical polymerization, star-shaped polymer, cage-shaped polymer, boronic
ester, reversible bond formation
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Scheme 1. Synthesis of cage-shaped polymers from star-shaped polymers with boronic acid terminals.
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