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Macrocycles are expected to have various applications because they exhibit
different physical and chemical properties from linear analogous molecules of the same chemical
composition and molecular weight due to their closed structure. However, there are many challenges
in the synthesis of macrocycles, and it is not easy to freely synthesize macrocycles with the
desired structure and size. In this study, we developed a new cyclization method utilizing the
dynamic structural properties of a rotaxane, a mechanically bonded molecule, and achieved the
synthesis of cyclic vinyl polymer and multicyclic polymers. Normally, the synthesis of multicyclic
polymers is difficult when macrocyclic monomers are used because accidental permeation occurs during

polymerization, but such permeation does not occur in this method. Therefore, by introducing a
stimulus-responsive functional group, the conversion from a multicyclic polymer to a linear one with
a contracted cyclic structure was also achieved.
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