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Evaluation of The Intermediate Open-Shell Character of Croconaine Dyes Consisting of
Phenyl-Substituted Chalcogenopyrylium Moieties (!Graduate School of Engineering, Osaka
Metropolitan Univ., *Graduate School of Science, Osaka Metropolitan Univ.) OTaishi Oka,'
Takeshi Maeda,' Daisuke Sakamaki,” Naoya Suzuki,' Shigeyuki Yagi,! Hideki Fujiwara *

Croconaine (CR) dyes obtained by the condensation of the electron-rich heterocyclic
components with croconic acid exhibit strong absorption in the near-infrared region. Recently,
we demonstrated that CR dyes consisting of (thio)pyrylium moieties treated as closed-shell
species so far have the intermediate open-shell character owing to the contribution of the non-
kekulé resonance form. In this study, we synthesized CR dyes with various phenyl-substituted
chalcogenopyryliums and evaluated their open-shell character to clarify heterocyclic
components' effects on the open-shell character (Fig.). '"H NMR and the T values measured
using SQUID for obtained dyes showed temperature dependence, indicating their intermediate
diradical characters. The singlet-triplet energy gaps estimated from the temperature-dependent
xT values decreased in the following order: O > S > Se. Thus, the increase in the atomic number
of the chalcogen atom increases the degree of the intermediate open-shell character.
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Fig. A resonance structure and a thermally-populated triplet species of the present CR dyes.
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