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Internal energy transfer and emission color control in phosphorescence of co-crystal (Faculty
of Engineering, Chiba University, *Graduate School of Engineering, chiba University) O
Yume Masuda, ! Yudai Sasaki, ! Tatsuo Taniguchi,? Takashi Karatsu®

Metal free ultralong phosphorescent materials have several advantages, such as weak biotoxicity,
easy preparation, and low cost. However, there are problems with luminescence lifetime, emission
efficiency and intensity. At present, it is difficult to design molecules because the detailed
mechanism of ultralong phosphorescence is still unclear. Fluorobenzoic acid, one of the ultralong
phosphorescent molecules, is known to form a cocrystal with several molecules.!? Cocrystals
generally have different chemical properties compared to their single molecule crystals. The
purpose of this study is to elucidate the mechanism of ultralong phosphorescence by using the
investigation of luminescence characteristics of cocrystals. We prepared cocrystals using
fluorobenzoic acid derivatives and compared the luminescence of single-molecule crystals and
cocrystals. Emission characteristics were investigated by measurement of emission spectrum, single
XRD, and DFT calculation. There is a correlation between the luminescence lifetime and strength
of hydrogen bond in crystal.
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x3 1 : X'=F, x2=H, Xx3=H 2-Fruolobenzoic acid
on 2 :X'=H, X2=F, Xx3®=H 3-Fruolobenzoic acid
X2 ! 3 : X'=H, X2=H, X3=F 4-Fruolobenzoic acid
1) R.Dubey and G. R. Desiraju. Cryst. Growth Des. 2015, 15, 489.
2) V.R.Hathwar, T. S. Thakur, R. Dubey, M. A. Pavan, T. N. G. Row, and G. R. Desiraju, J. Phys.
Chem. A4, 2011, 115, 12852.

© The Chemical Society of Japan -A18-1pm-14 -



