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In this study, conformational transitions of polymers by light were examined. First, helix-helix transition
mechanism of poly[2,7-bis(4-t-butylphenyl)fluoren-2,7-yl acrylate] was clarified through large-scale metadynamics
simulations. Photo-induced helix reversal starts at a around a chain terminal, and a kink connecting the right- and
left-handed helical parts moves along the chain to complete a transition from right to left (vice versa). The helix
reversal is triggered by “twist-to-coplanar transition” of side-chain biphenyl moieties induced by non-polarized light.
Second, as the first example of chirality induction to a main-chain conjugated polymer by circularly polarized light
(CPL), poly(9,9-dioctylfluoren-2,7-diyl) (PDOF) film was made optically active. The induction mechanism is
proposed to be based on a photo resolution process including a predominant excitation of either of enantiomeric
right- and left-handed twist conformations in the ground state into an achiral coplanar form in excited states. The
coplanar form is deactivated to right- and left-handed forms, resulting in enrichment of one twist form with less
likelihood of excitation by the single-handed CPL than the antipode. Through inter-chain steric interaction,
deactivation may tend to form a twist whose handedness is the same as single-handed twists in the vicinity that have
been formed previously in earlier excitation—deactivation events, leading to chirality induction. This was supported
by the fact that a polymer film having a higher amount of b-phase where chains are almost, but not completely,
zigzag planar and are tightly packed results in higher anisotropy on CPL irradiation. The CPL method was
extended to a poly(p-phenylene) derivative film. In addition, poly(4-phenylstyrene) was able to be made optically
active by CPL. These examples strongly indicate that the CPL method developed in this study is general and
versatile in synthesizing optically active materials.




