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Development of curved perylene diimide derivatives fused with seven-membered rings

(‘Fac. Eng., Shizuoka Univ., *Institute for Molecular Science) Keisuke Fujimoto,! O Ayumu
Takahashi,' Seiichiro Izawa,> Masahiro Hiramoto,> Masaki Takahashi'

Curved perylene diimides (PDIs) with seven-membered rings bridging between the bay
positions (Scheme 1) were synthesized by regioselective bay-functionalization ! and Pd-
catalyzed intramolecular cyclization. Thanks to the curved and flexible structure, the curved
PDIs, whose structure could be precisely confirmed by X-ray crystallographic analysis and
temperature-dependent NMR, showed sufficient solubility without solubilizing N-substituents.
The curved PDIs showed red-shifted absorption and emission spectra with decreased emission
quantum yields in comparison with bay-unsubstituted PDI. Photovoltaic application of the
curved PDIs for the fabrication of solution-processed bulk heterojunction organic solar cells
(BHJ-OSCs) using a polymeric donor PTB7-Th has demonstrated their utility as a promising
class of electron acceptors to provide superior performances with power conversion efficiency
reaching up to 2.76% and suppressed charge recombination.
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Scheme 1. Design strategy for curved PDIs and X-ray structure of a synthetic PDI sample.
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