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Diradical character of near-infrared absorbing polymethine dyes consisting of oxocarbon
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Polymethine dyes exhibiting electronic absorption in the near-infrared (NIR) region are
conventionally regarded as closed-shell compounds so far, although quantum chemical
calculations predicted they would take an intermediate electronic state between the closed-shell
singlet and the open-shell triplet state.! In this study, we experimentally evaluated the
intermediate open-shell character of NIR absorbing polymethine dyes, croconaine (CR1) and
squaraine dyes (SQ1) in order better to recognize their proper electronic states. These dyes
showed significant temperature-dependent 'H-NMR and EPR spectra. In SQUID
measurements of CR1 and SQ1, products of magnetic susceptibility and temperature were
increased with increasing temperature. These results indicate their intermediate open-shell
character appearing from the contribution of thermally excitable triplet states.
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