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ABSTRACT

Excited-state intermolecular proton transfer (ESIPT) reactions of 7-azaindole with water
(7TAl(W)n when n=1-5), ammonia (7AI(A)n when n=1-3) and mixed water-ammonia
(7TAI(AW)n when n=2-3) clusters were investigated by quantum dynamics simulation.
The ground-state structures were optimized using RI-ADC(2)/SVP-SV(P) in the gas
phase. Dynamic simulations on the first-excited state were employed to investigate
reaction mechanisms, time evolution of proton transfer processes and the different solvent
effects around 7Al. In this study, we found that ESIPT occurs via intermolecular
hydrogen-bonded network. For 7AI(W)n=1-5, PT took place preferentially through the first
shell of solvent and an increasing number of water molecules tends to reduce the free
energy barrier. For 7AI(A)n=1-3, ESIPT reactions occur in 7AI(A) better than 7AI(A)2-3
clusters. Moreover, for 7AI(AW)n=23, 7TAI(AW) clusters with ammonia placed near N-H
of 7Al has the highest probability among other isomers.



