
Application of DFT and MP2 Calculations on Structural
and Water-assisted Proton Transfer in 3-Amino-4-nitrofurazan1

Alireza Salimi Beni* and Maryam Zarandi
Department of Chemistry, Faculty of Science, Yasouj University, Yasouj, 75918-74831 Iran

*e-mail: salimibeni@mail.yu.ac.ir; alireza_salimi@yahoo.com
Received November 4, 2014

Abstract—Density functional theory (DFT) and MP2 calculations have been employed to study of 3-amino-
4-nitrofurazan molecule using the standard 6-311++G(d,p) basis set. The chemical properties of the
3-amino-4-nitrofurazan have been extensively studied. The geometries of molecules in the gas phase were
optimized and compared with the crystallography of this substance. The results suggest that A form is the
most stable form in the gas phase and it is the predominant tautomer in solution according to the DFT and
MP2 calculations, respectively. In addition, variation of dipole moments in the gas phase, the specific solvent
effects with addition of one molecule of water near the electrophilic centers of tautomers, the transition state
of proton transfer assisted by a water molecule, the NBO charges of atoms and the potential energy surface
were investigated. The calculated highest occupied molecular orbital (HOMO) and lowest unoccupied
molecular orbital (LUMO) are presented.
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