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Precise synthesis of ABC sequence-controlled polymers by anionic
copolymerization and creation of natural-mimetic adhesive rubber
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In this study, we have attempted to establish a method for controlling the
monomer sequence in order to clarify the correlation between monomer-sequence-controlled-structure
and its properties. In particular, we have found the conditions for synthesizing a highly
alternating copolymer by anionic copolymerization of 1-phenyl-1,3-butadiene (1-PBD) with 1,
1-diphenylethylene (DPE). We have also clarified that the reaction proceeds in a self-alternating
manner in bifunctional monomers that have 1-PBD and DPE skeletons in one molecule. It was
successfully demonstrated that sequence-controlled polymers having ethylene-styrene-DPE repeating
units can be obtained by hydrogenation of these resultant polymers. In addition, we developed a
rubber material composed of 1-PBD derivatives containing a catechol group, and clarified its
properties.
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Figure 1. MALDI-ToF-MS spectra of resultant polymers (upper
() 16 DPE E-1PBD/DPE = 8.3, bottom E-1PBD/DPE = 16.4).
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Figure 3. 'H NMR spectrum of poly(Z-diene-DPE).
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Figure 4. '3C NMR spectrgm:)f poly(E-diene-DPE)
(upper in THF, bottom in benzene).
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