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Theoretical study of the excite-state proton transfer in indigo and
epindolidione
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[Abstract] Indigo is one of the most used natural dyes. It shows high photostability as well
as very small quantum yield of fluorescence. Epindolidione and indirubin, structural isomers
of indigo, exhibit larger and smaller quantum yield of fluorescence, respectively. In this study,
potential energy curves in the excited state of these three molecules were calculated using
time-dependent density functional theory (TDDFT) in order to compare the reactivity of
excited-state intramolecular proton transfer (ESIPT), which was proposed as a cause of
fluorescence quenching of indigo. As a result, higher and lower barriers have been found for
the single proton transfer (SPT) in epindolidione and indirubin, respectively, than for the SPT
in indigo. For indigo and epindolidione, the present results also suggest that double proton
transfer (DPT) is less likely to occur than the SPT.
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