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Development of a Cross-conjugated Singlet Fission Molecule with High Triplet Energy
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Singlet fission (SF) is a phenomenon in which two excited triplet species are formed by
interactions between an excited singlet and a ground singlet species. Conventional SF
molecules, such as the diketopyrrolopyrrole derivative' (DPP, Fig. 1), have limited application
because of their low Et (excited triplet energy) values. In this work, we newly synthesized
diphenylpentalenedione (DPPD, Fig. 1), a carbon analogue of DPP, and investigated its SF
behavior. Analyses of absorption and fluorescence spectra (Fig. 2) revealed that DPPD satisfies
an SF energy requirement® (Es = 2FEr, Es is an excited singlet energy) and that its Er is higher
than that of DPP. Delayed fluorescence typical of SF materials was observed in DPPD crystals
(Fig. 3), though the formation of correlated triplet pairs in a quintet state, which are considered
as SF intermediates, was not confirmed by time-resolved ESR analyses.
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Fig. 1. Structures of DPP and DPPD, and Aag OF A/ Nm Fig. 3. Excitation intensity dependence
their Eg and Er values estimated with TD- Fig. 2. UV-vis absorption and fluorescence of FL decay of DPPD crystals. (IRF:
DFT calculations (B3LYP/6-31G**). spectra of DPPD in CH,Cl, (2 x 1075 M). Instrument Responce Function).
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