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Ultrafast nonradiative deactivation and tautomerization of the solvatochromic dye, phenol blue

('Life Sciences, Ritsumeikan, *IRS, Osaka University) O Yutaka Nagasawa,! Takemoto
Tanaka,' Tsubasa Hidaka,'! Akifumi Matsumoto,' Chikashi Ota,! Takahiro Teramoto?

Phenol blue (PhB) is a non-fluorescent dye that exhibits solvatochromism. We have carried
out femtosecond time-resolved transient absorption spectroscopy by exciting the ethanol
solution at shorter and longer wavelength sides of the visible absorption band of PhB [1]. Non-
radiative deactivation occurs in the sub-picosecond range, and a vibrationally excited hot
ground state is generated followed by thermal diffusion in the picosecond range. Subsequently,
the hydrogen bond (H-bond) with the solvent molecule is broken and a tautomer that absorbs
at shorter wavelengths is generated, which causes the ground state bleach (GSB) to shifts to
the longer wavelengths. Presumably, tautomerization proceeds by the twisting of the
benzoquinone-imine moiety of PhB due to the breaking of the H-bond (Fig. 1). Recombination
of the H-bond occurs with a time constant of ~30 ps, and finally the system returns to the
original thermal equilibrium state. In addition, the GSB shift was also modulated by a low-
frequency coherent nuclear wavepacket motion.
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Figure 1. Molecular structure of PhB and its tautomerization.
[1] C. Ota, et al., J. Phys. Chem. B, 125(38), 10832-10842 (2021).
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