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Synthesis of Functional Elastomers via Addition-Fragmentation Reaction of Butadiene
Derivatives
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Polymers containing polymerizable group in the backbones are expected as thermo-setting resins
and macromolecular crosslinking agents. In particular, 1,3-butadiene skeleton and ether bond are
stable against chemicals such as acids and bases, polyethers with 1,3-butadiene skeletons are
attractive. In this work, therefore, the synthetic methodology of such polymers was established
through the polycondensation of 2,3-diiodemethyl-1,3-butadiene (1b) and a variety of bisphenols.
At first, we had expected that the polycondensation could be conducted at room temperature in
both polar and nonpolar solvents, because the structure of 1b composed of allyl halide units and a
conjugated system, was similar to bis[a-(chloromethyl)acrylates] that undergo conjugated
substitution under ambient condition. However, 1b did not afford a polymer under the condition,
probably due to the weaker electrophilicity of an 1,3-butadiene skeleton than that of an acryloyl
skeleton. After the optimization of the reaction conditions, the polymerization in
N-methylpyrrolidone (NMP) at room temperature with excess of potassium tert-butoxide afforded
the corresponding polymers. Thermogravimetric analysis (TGA), differential thermal analysis
(DTA), and differential scanning calorimetry (DSC) suggested that the obtained polyethers
underwent thermal curing around 250 °C without degradation. In other words, the polymers were
thermo-setting resins. The glass transition temperature (Tys) were found at ca. 150 °C, and thus
these polymers were not elastomers.
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