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Star-assembly of stereoblock polyisoprene and its application to high-performance

elastomeric materials
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Star polymers are unique materials because of their characteristic physical properties
compared to those of corresponding linear polymers. Synthetic methods of star polymer
using coordination polymerization have been very limited despite many synthetic
examples using other mechanisms are reported. A boroxine-boronic acid equilibrium
via dehydrative trimerization is one of the possible candidates for the star assembly of
linear polymers, and we recently achieved the synthesis of star polyolefin using living
coordination polymerization and chain end functionalization using boronic
acid-containing comonomer. In this research, the applicability of the synthetic method
using boronic acid functionality to star polydiene synthesis was validated.

Here, diene monomers bearing boronic acid functionality masked with
1,8-diaminonaphthalene were applied to copolymerization with isoprene or butadiene
using neodymium borochydride complex as a catalyst. The comonomers were tolerant to
excess modified methylaluminoxane (MMAO) thus applicable to the polymerization
system using MMAO. The corresponding pinacol borate, on the other hand, was highly
reactive toward MMAO and no incorporation to the obtained polymer was observed.
13C NMR microstructural analysis of the hydrogenated copolymer revealed that all the
comonomer was incorporated into the chain end. Thus, these obtained polymers would
further be converted to star polymer using the dehydrative condensation of boronic
acid functionality located at the chain end, Moreover, such boronic acid moiety was
further converted into other functional groups via Suzuki- couphng, giving various
end-functionalized polydienes.
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Synthesis of chain-end functional polydienes via copolymerization of a boronic acid
amide monomer. Tanaka, R.; Kuwabara, Y., Nakayama, Y., Shiono, T. Submitied.
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