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ABSTRACT

The excited-state intermolecular proton transfer (ESInterPT) reactions of
7-azaindole with methanol clusters (7AI(MeOH), when n=1-3) and the excited-state
intramolecular proton transfer (ESIntraPT) reactions of 2-(iminomethyl)phenol
derivatives were performed using quantum dynamics simulations. Ground-state
structures with the lowest energy were also investigated and presented. On-the-fly
dynamics simulations on the first-excited state were employed to investigate reaction
mechanisms and time evolutions of proton transfer. From results, the excited-state
proton transfer reactions with no crossing between S+ and S+ states take place
along hydrogen-bonded network. In addition, two methanol molecules assist the
ESInterPT reaction well for 7AI(MeOH), system. Moreover, steric modification or
increased acidity of 2-(iminomethyl)phenol derivatives shows shortening of the

intramolecular hydrogen bond resulting in the ultrafast ESintraPT reactions.



