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Understanding of ultralon?—lifetime phosphorescence in organic crystals of
chiral molecules and development in material chemistry

Karatsu, Takashi
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Regarding the new phosphorescence phenomenon observed in solid phases of
organic crystal, which appears extremely long lifetimes on the order of seconds and at low energy
positions, we are conducting material chemistry by elucidating the principles and searching for
useful molecular groups. By examining the classification of compounds that emit phosphorescence, the

correlation with molecular and crystal structures based on single crystal X-ray structural
analysis, the correlation with solid phase fabrication methods including single crystals and
vapor-deposited films. We inductively investigated the generality of the molecular structure that
exhibits phosphorescence using organic synthesis methods. We found that hydrogen bonds that act
strongly from the initial stage of association contribute to the orientation of molecules, and that
weak TT -7t interactions are delocalized by excited electrons. It was clarified that it affects the
luminescence efficiency.
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Figure 2. Structures of chiral aminoindanol isomers.
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Figure 3. Conformational relationships of
HMBr and HMBe isomers in their crvstals.
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