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Precision Polymer Synthesis by Living Cationic Polymerizations Based on Degenerative
Chain-Transfer Mechanism (' Graduate School of Engineering, Nagoya University)

OMineto Uchiyama

Recently, we have developed novel living cationic polymerizations that proceed via a
degenerative chain-transfer (DT) mechanism between growing carbocationic species and
thioether- or thioacetal-based dormant species derived from chain-transfer agents. This study
focused on precision polymer synthesis through cationic DT polymerizations, including
asymmetric living cationic polymerization of benzofuran and the synthesis of degradable vinyl
polymers with cleavable thioacetal bonds evenly distributed in the main chains.

Keywords : Living Polymerization, Cationic Polymerization, Asymmetric Polymerization;
Degradable Polymer; RAFT polymerization
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Transition metal-catalyzed degradation of hardly degradable resins (Graduate School of

Engineering, the University of Tokyo, OKohei Takahashi

Chemical recycling of plastics has been attracting attention as a chemical process that
contributes to solving the problems of the depletion of carbon resources and environmental
pollution caused by their disposal. We have been developing synthesis and degradation
reactions of polyolefins and thermosetting resins, which are particularly stable and difficult to
degrade, by utilizing transition metal catalysis.

We have found that nickel-based catalyst can cleave C(sp3)-O bonds in the backbone of epoxy
resins, using hydrogen as a reductant to recover bisphenol A. A similar catalytic system was
used to cleave the C(sp3)-N bond to recover the amine curing agent.

Synthesis and degradation of polyolefins having functional groups serves as a radical source
were also developed. Photochemical degradation of polyethylene bearing carboxylic acid via
cerium-catalysis and polyethylene bearing in-chain carbonyl group via Norrish reactions has
been investigated. We have also studied the main chain editing of polymers bearing carbonyl
groups to endow them degradability. We have succeeded in endowing a biodegradability by
Baeyer-Villiger oxidation and a chemical degradability via hydrolysis by Beckmann
rearrangement.

Keywords : Resin degradation; Transition metal catalysis, Polyolefins; Epoxy resins
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