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Development of Pentalenedione-based Singlet Fission Material Possessing High T, Energy
Level (Osaka Pref. Univ.) OTomoki Nagaoka, Yasunori Matsui, Takuya Ogaki, Eisuke Ohta,
Hiroshi Ikeda

Singlet fission (SF) is a phenomenon that one excited singlet state (S;) produces two excited
triplet states (T)), thus is expected to be applied to solar cells. Well-known SF materials such
as pentacene, the diphenyldiketopyrroropyrrole derivative (DPP, Fig. 1) meet the energetic
requirement for SF, Es = 2Er (Es and Er are the energies of S; and T}, respectively). However,
due to their low Er, it is hard to further use the excited triplet species generated by SF in energy-
transfer reactions, etc. Therefore, in this work, we synthesized diphenylpentalenedione (DPPD,
Fig. 1), a carbon analogue of DPP. Es and Er estimated by time-dependent density functional
theory (TD-DFT) are 2.72 and 1.37 eV, respectively, which roughly meet the requirement. This
result indicates that T, level of DPPD is relatively high, as expected. In the presentation, we
will discuss synthesis of DPPD and its basic photophysical properties (Fig. 2) including SF.
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Fig. 1. Structures of DPP and DPPD with Eg and Fig. 2. UV-vis absorption and fluorescence spectra
E7 calculated by TD-DFT. of DPPD in CH,Cls.
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