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Controlled Radical Polymerization of Non-radically Polymerizable Monomers: Synthesis
of Thermoplastic Elastomers and Fine Particles
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Radical initiators promote the polymerization of almost any carbon-carbon
double bond because the generated radical species are neutral and have little
structural restrictions for the propagating radical substituent. Therefore, these
initiators have been applied to a vast range of industrial vinyl polymer syntheses.
However, few radical homopolymerizations of vinyl ethers are known. Although
vinyl ethers can radically and alternatively copolymerize with electron-accepting
monomers, they are believed to be ‘non-radically’ polymerizable. This is because
the generated radical species are highly reactive due to their instability derived
from the o-radical, which leads to unfavorable side reactions such as B-scission and
frequent hydrogen abstraction, such that homopolymerization does not proceed or
oligomerization occurs.

Recently we have succeeded in controlled radical polymerization of hydroxy-
functional vinyl ethers by reducing the electron density of vinyl group by hydrogen
bonding between hydroxy groups and the ether on vinyl group. However, direct
radical homopolymerization of vinyl ethers without a hydroxy group have not been
achieved.

In this work, we investigated the highly efficient and facile radical
homopolymerization of vinyl ethers in water containing Li* ion using the
appropriate azo-initiator. Furthermore, the controlled radical polymerization via
addition-fragmentation chain transfer process. On the basis of these
polymerization results, we used the resulting poly(vinyl ether) for RAFT emulsion
polymerization of VAc to prepare novel elastomers and fine particles.
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