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Quantum chemical analysis of 3,5-dimethyl-2,6-diphenylpyridine and its
para amino and nitro phenyl derivatives using density functional theory
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In this study, density functional theory calculations at the wBOTXD/Def2TZVPP level have been performed for 3,5-
dimethyl-2,6-diphenylpyridine(1) compound and its para amino phenyl (2), para nitro phenyl(3), para amino nitro phenyl
(4) derivatives. Global reectivity descriptors, namely, icnization potential. electron affinity, electronegativity, chemical
potential, chemical hardness, softness, and electrophilicity index have been calculated using the highest occupied molecular
orbital (HOMO) and lowest unoccupied molecular orbital (LUMO) energies. In addition, molecular electrostatic potential
surfaces, Mulliken and natural charges, natural bond orbitals have been analyzed. Furthermore, ultraviolet visible (UV-Vis)
absorption characteristics and nonlinear optical parameters, viz. dipole moment, polarizability, and hyperpolarizability, have
been calculated. The range of the energy-gap values (ELomo— Enomol is 6.9470 8.8026 eV indicating the chemical stability
of 1-4, with 4 exhibiting the smallest energy gap, lowest hardness, and most softness. According to the UV-Vis analysis,
T—s1* fransitions dominate, and in the HOMO-LUMO transition, the wavelength increases in the order of 4=3>2>1. The
hyperpolarizability values change drastically, with the Buotat/Burea Tatio for 1, 2, 3, and 4 being 2.7, 28, 25, and 50,
respectively. These materials, especially 4. are promising for optoelectronics and industrial applications.

Keywords: 3,5-Dimethyl-2,6-diphenyl, Density functional theory, Natural bond orbital, Ultraviolet-visible, Nonlinear
optical parameters



