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Development of new fluorine-containing elastomers from fluoroalkenes as building
blocks
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Flourine-containing polymers have much attention because of their attractive properties such as

high heat resistance, water-repellency and transparency, and their application of
fluorine-containing polymers is actively investigated. Fluororubbers are also applicable to be seal
material, however, their starting fluoroalkenes are still limited to make it difficult to produce new
functional flurorubbers.

Our research group previously found that commercial available fluorocompounds, e.g.,
octafluorocyclopentene (OFCP) and perfluoropentene were excellent building blocks for high
transparent polymers and organofluoro compounds, respectively. In this study, we investigated
synthetic method for development of new fluoroelastomers by polymerization of the
perfluoropentene (2), which was synthesized by reaction of 2H,3H-perfluoropentane (1) with DBU
(1,8-diazabicyclo[5.4.0]Jundec-7-ene).

Reaction of 2 with 2-hydroxyethyl acrylate gave fluorine-containing monomer (4) including its

isomer (5) in 67% vyield. Molecular structure of 4 has two different type of alkene moieties;
fluoroalkene derived from 2 is probably reactive for radical polymerization, and alkene in acrylate
framework proceed in both radical and anionic polymerization, indicating that polymerization
condition of 4 can control the structure of the obtained elastomers.
Firstly, radical polymerization of 4 (initiator: benzyl peroxide) without solvent was carried out to
give insoluble cross-linked polymers, and soluble polymers were obtained using THF as a solvent.
In contrast, anionic polymerization of 4 in the presence of n-BuLi as an initiator afforded soluble
polymers with low molecular weight (M, = 1000 ~ 3000). These results indicate that anionic
polymerization of 4 is able to be prepolymer for the desired fluororubber followed by radical
polymerization.
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