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Practical use of circularly polarized luminescence (CPL) light requires either right-handed (RH) or left-handed (LH)
CPL. In general, samples containing left- or right-handed stereocenters are needed to obtain both RH and LH CPL from
chiral organic fluorophores excited by unpolarized light. Unfortunately, it is often difficult to obtain both stereoisomers of
the same fluorophore due to limited chiral synthons. It would be beneficial to develop a novel facile method of controlling
the CPL signs of chiral organic fluorophores without the use of opposite-chirality counterparts.

1. In this study, we first examined an approach for facile control of the CPL signs of chiral binaphthyl
fluorophores in the solid state. We used (R)-2,2'-diethoxy-1,1'-binaphthyl [(R)-1]. We found that the CPL signs
were solely determined by the solid-state environment in both cases of a poly(methyl methacrylate) (PMMA)
film-dispersed state and a KBr pellet-dispersed state. The chiral binaphthyl fluorophore (R)-1 exhibited fluorescence
in the PMMA film-dispersed state and the KBr pellet-dispersed states. Given a chiral binaphthyl compound, the
CPL sign was reversed by changing the solid state between the PMMA film-dispersed state and the KBr
pellet-dispersed state. Thus, we were able to control the solid-state CPL properties of the chiral binaphthyl organic
fluorophores by altering the environment of the chiral binaphthyl unit.
2= In particular, supramolecular organic fluorophores composed of two or more organic molecules have
garnered interest because the chemical, physical, and structural properties of the complexes can be easily controlled
by changing the molecular components without additional synthesis. Usually, chiral functional organic materials are
prepared using chiral molecules. In this study, we found a novel chiral fluorescence system that employs an achiral
fluorescent carboxylic acid and an achiral naphthylmethylamine. Chiral 2;-helical columnar organic fluorophore (I)
was successfully created using achiral fluorescent 2-anthracenecarboxylic —acid (2) and achiral
1-naphthylmethylamine (3). To study the asymmetric environment of this chiral complex, the solid-state CD
spectrum was measured (KBr pellet). In the CD spectrum, peaks originating from the anthracene ring were observed
at 400 nm. The circular anisotropy (|gcp = 40D/OD)) factor of the Cotton effect (Acp = 400 nm) was ~3.2 x 107,
This result showed that an effective chiral transfer from the chiral packing to fluorescence unit 2 took place through
complexation. Moreover, it was also found that I may emit the CPL by effective chiral transfer to fluorescence unit.




