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Croconaine dyes obtained by condensation of electron-rich heterocycles with croconic acid
have gained attention for their excellent near-infrared (NIR) absorption properties. We
previously demonstrated that croconaine dyes with chalcogenoflavylium moieties exhibit
intermediate diradical character and strong absorption in the region above 900 nm". However,
the impact of chalcogenoflavylium components on their physical properties remains unclear.
In this study, we investigated the effect of chalcogen atoms on the intermediate diradical
character and electronic absorption properties of croconaine dyes featuring flavylium (CRF12)
and thioflavylium (CRTF12) skeletons (Figure). The analyses using variable-temperature 'H
NMR, ESR spectroscopy, and electronic absorption spectroscopy showed that the sulfur atom
increases the contribution of the diradical form to lower the electronic transition energy.
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Figure. A resonance structure of present croconaine dyes with intermediate diradical character.
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