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Main Research Results

Development of practical synthesis of main chain-type polyrotaxane and polyrotaxane network

We have developed a practical synthetic protocol for crown ether-based main chain-type polyrotaxane by
using polyaddition of ditopic isocyanate and alcohol. By using this protocol, we succeeded in the
synthesis of high M, of polyrotaxane with controlling the crown ether ratio.  Additionally
copolymerization and functionalized crown ether were also successfully produced the corresponding
polyrotaxanes. Main chain-type polyrotaxane is an important scaffold to polyrotaxane network, the
synthesized functionalized polyrotaxane was polymerized with various vinyl monomers to afford
polyrotaxane networks.

Controlling of main chain-conformation by pH responsive switchable rotaxane side chain

In order to develop stimuli amplification molecular system, recently we developed pH responsive
switchable rotaxane unit was introduced several conjugate polymers such as polyphenylacetylene,
poly(m-diethynylbenzene), and so on. As the results, the reversible conformational transformation of
main chain was achieved by pH stimuli. Although the response in rotaxane unit is only a few A, a
visible transformation of properties such as color and solubilities were reversibly switched.

Study on naphthalene containing polymer synthesis and optical properties

Design and synthesis of high performance polymer having naphthalene moiety with orthogonal benzoyl
group were studied. The large free volume of the skeleton and high electron density of naphthalene unit
are attributed to high refractive index polymer, and this time we evaluated the optical properties. As the
results in some polymer showed high refractive indices despite of it was consisted of hydrocarbon.
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