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Abstract

In this study, the investigation of tautomerization and transition states of 3-amino-1H-1,2,4-triazole-
5 (4H)-one, resulting of 1,3 proton transfers between oxygen and nitrogen atoms was performed using
qguantum calculations at the DFT-B3LYP/6-311++G(d,p) level of theory in the gas phase and presence
of one and two water molecules. For this purpose, the optimized geometries of various tautomers of
desired molecule were obtained. Then the transition states of various equilibriums of 3-amino-1H-
1,2,4-triazole-5 (4H)-one were obtained using QST2 and QST3 methods, also kinetics and
thermodynamic properties of various equilibriums were determined. The tunneling effects on the rate
of the tautomeric reactions have also been investigated. The results show that the rate constants of the
studied tautomeric reactions are highly sensitive to the tunneling effects. In the absence and presence
of water molecules, the rate of the tautomeric reactions increases up to five and four times
respectively. Also transition state calculations show that in the absence of water molecules, the barrier
energy of various reactions is high and the rate of tautomeric reactions are very slow mostly without
the presence of a catalyst, in other words, they are not feasible.

Keywords: Tautomerism, Transition state, Triazole, Stability, Density functional theory, Tunneling effect.
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