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This thesis is entitled as “Living Anionic Polymerization of Vinyl Monomers Containing Thiophene
Rings” and composed of 5 chapters

The thiophene rings show similar chemical properties as benzene, however, it shows the different
polymerization behavior between 2-vinylthiophenes (2VT) and styrenes. On the other hand, there are
few examples on anionic polymerization of 2VT derivatives, and the polymerization behavior has not
been sufficiently clarified. Also, 2-isopropenylthiophene (IPT), which has a methyl group at the a-
position of 2VT and is an analog of o—methylstyrene (aMS), is of interest not only for its
polymerizability but also for its equilibrium polymerizability. Based on these backgrounds, it is
worth investigating the anionic polymerization behavior of the novel 2VT and IPT derivatives
possessing a substituent at the 5-position of the thiophene ring and the effect of the extension of
the m—conjugation system.

As a result, I succeeded in the controlled anionic polymerization of 2VT and IPT derivatives, the
l-adamantyl, phenyl, and cyano—-substituted monomer undergoes a quantitative polymerization in a
living fashion, respectively. It was also found that the anionic polymerizability is strongly
dependent on the substituents. In addition, by using phenyl-substituted IPT monomer, the kinetics
of the anionic polymerization was analyzed at various temperatures between —20 and —50 °C, and the
activation energy in the anionic polymerization and the ceiling temperature were estimated from the
Arrhenius plot, similar to the corresponding to oMS derivatives. Thus, we successfully expanded the
range of vinyl monomers capable of living anionic polymerization, which enables the tailored
molecular design of novel functional polymeric materials.

From the above findings, vinylthiophene having phenyl substituents at 5—position showed higher
polymerizability compared with those of 2VT and IPT without phenyl substituents. Therefore, I finally
revealed the effect of m—conjugation systems on anionic polymerization not only vinylthiophenes but
also styrene and oMS derivatives.
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