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Rational molecular design toward creation of circularly polarized luminescent
organic materials

Shimizu, Soji
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TDDFT

In this research project, a cyclic arrangement of chromophore molecules is
proposed as a rational molecular design toward prominent circular polarized luminescent organic
molecules. In this molecular design, small anisotropy factor (g value) of circular polarized
luminescence of organic chromophores due to their inherently large transition electric dipole
moments can be improved by canceling transition electric dipole moments along the circumferential
direction. On the basis of this molecular design, cyclic oligomers of diketopyrrolopyrrole were
synthesized and isolated using size exclusion chromatography. Due to decomposition in chiral
columns, optical resolution has not been successful yet. The high theoretical g value based on the
TDDFT calculations indicated potential of this molecular design toward creation of circularly
polarized organic materials.
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