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Functionalization of poly(conjugated diene)s for the improvement of material

properties and recycling
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Conjugated diene polymers such as polyisoprene, polybutadiene, and their copolymer with styrene (SBS

and SBR) are known as commodity rubber materials with huge amounts of production. Therefore, recycling

these materials is important in conserving natural carbon resources. Here, we have developed

synthetic methods for various conjugated diene polymers bearing boron functional groups,

facilitating reversible crosslinking via the dehydrotrimerization of boronic acid functionalities

on the polymer. Styrene boronic acid derivatives were successfully copolymerized by the controlled

radical polymerizations using RAFT agents to give functionalized SBS and SBR showing high thermal

resistance or reversible crosslinking ability. Furthermore, direct borylation of polyisoprene using

an Ir catalyst system gave functionalized polyisoprene with excellent efficiency.
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