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Molecular dynamics simulation study of external stimuli-responsive helical polymers
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The poly(diphenylacetylene) derivatives bearing optically active substituents through an
amide linkage form a precise helical structure. Therefore, they are expected for applications to
various functional materials such as chiral discrimination materials and circularly polarized
luminescent materials. It has been reported that these polymers showed different solution colors
in response to external stimuli while the detailed structure of the polymers has not been
understood. In the present study, we performed molecular dynamics simulations of the stimuli-
responsive helical polymers in solutions with different temperatures or solvents and
investigated their structures in equilibrium. As a result, it was confirmed that the stable helical
structure of the polymer was different depending on the temperature or solvents. The
conformation in the main chain and the hydrogen bonding in the side chains of the helical
structure at each condition showed good agreement with experiments.
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