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Development of Functional Materials Exhibiting Mobility Based on Expansion and
Contraction of Helical Polymer Chains
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We investigated the development of functional materials exhibiting Kinetic
properties derived from the expansion and contraction of the helical polymer chain using the *
precise synthesis technique of poly(phenylacetylene)s (PPA), which allows functionalization of both
ends” recently developed by our group. A concentrated polymer brush consisting of PPA chains that
exhibits reversible helical pitch expansion and contraction of the main chain in response to solvent
was successfully synthesized on a substrate. The film thickness changed reversibly and
significantly in response to the expansion and contraction of the helical pitch, demonstrating its
potential to function as a molecular actuator. We also found that PPAs with substituents capable of
host-guest interactions introduced at both chain ends can form supramolecular polymers and their
morphology significantly changes between linear and cyclic as the rigidity of the main chain
changes.
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Figure 1. Synthesis of polymer brush.

Figure 2. SEM image of Si-PPA.
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Figure 3. Schematic illustration of brush-type
CSPs and chemical structures of stimuli-
responsive PPAs.
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