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Oxidation reactions of dibenzo-1,4-azaborine affording open-shell cationic species (Graduate
School of Science, University of Hyogo) O Toshihiro Moriya, Ryo Inoue, Kazuya Kubo
Tomohiro Agou

Open-shell molecules, such as stable radicals and diradicaloids, have attracted increasing
attention as a new class of near-infrared (NIR) dyes owing to their narrower HOMO-LUMO
energy gaps compared to closed-shell molecules. We have previously reported the generation
and properties of cationic dibenzo[1,4]azaborines (DBABs) 1* and 1** by oxidation of the
corresponding DBAB bearing an electron-donating diarylamino (Ar2N) group.' In the present
study, to elucidate the influence of electron-donating groups on the properties of cationic
DBABs, we investigated the generation of open-shell cations 2* and 22* via oxidation of DBAB
2 bearing dimethylamino substituent. Oxidation potentials of DBAB 2 corresponding to the
generation of 2* and 2% were observed at +0.07 V and +0.57 V, respectively, which were
cathodically shifted relative to those of 1 (+0.26 V and +0.58 V). Chemical oxidation of 2 using
[(4-BrCsH4)sN]SbFs resulted in the appearance of absorption bands at 1447 nm (for 2*) and 871
nm (for 22*), both of which are substantially shorter wavelength-shifted compared with those
of 1* (2000 nm) and 1** (1200 nm). In addition, the generation of cationic DBABs bearing
different electron-donating groups will also be reported.
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1) M. Yano et al., Dyes Pigm., 2024, 222, 111916. 2) R. Inoue, T. Agou et al., Chem. Commun., 2025,
61,7847.
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