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Construction of chiral macromolecular structure through controlled chemical bond
rotation by circularly polarized light irradiation
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The chirality induction method based on chirality of circularly polarized
light (CPL) was applied for linear polymers, covalent organic framework (COF) with regular, inner
branching, and functional small molecules. A polynaphthalene derivative, a linear polymer, was
found to be induced different types of chiral structure through the asymmetric polymerization method

and through the CPL irradiation method. Also, the CPL irradiation method led COFs composed of
benzene rings to optically active materials with preferred-handed twist around single bonds
connecting benzene rings. Furthermore, a series of blue-light emitting small molecules were induced
chirality at high efficiency through the CPL irradiation method, and the resulting optically active
materials were found to emit circularly polarized luminescence at high anisotropy in blue color,
which make them good candidates of blue-CPL-emitting OLED.
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Fig. 3. Synthesis of COFs and HBPs
composed of benzene rings and chirality
induction of them by CPL.
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