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'Global reactivity descriptors
"Hardness

"Softness

‘Dipole moment
°Electrophilicity
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Structural and electronical studies of asymmetric tetradentate
Schiff base ligands and their Ni(11) and Cu(ll) complexes
using density functional theory

Nooshin Keshtkar?!, Alison Zamanpour?, Sheida Esmaielzadeh*?

!Department of Chemistry, Firoozabad Branch, Islamic Azad University, Firoozabad, Iran

2Department of Chemistry, Darab branch, Islamic Azad University, Darab, Iran

Abstract: Four tetradentate asymmetric Schiff base ligands synthesized from salicylaldehyde derivatives and
half units of methyl-2-(N-2-aminoethane)amino-1-cyclopentene dithiocarboxylate series and their Ni(ll) and
Cu(Il) complexes with NNOS coordination sphere was studied theoretically using density functional theory
(DFT) at the B3LYP/(LANL2DZ/6-311G**) level. Optimization calculations, vibrational frequencies of the
infrared region, frontier molecular energies and natural bond orbital analysis were performed for all Schiff base
compounds with Gaussian 09 program package. For all compounds under study the Enomo and Eiumo are
negative indicating that the prepared Schiff base compounds are stable. The comparison of energy gap(EQ)
values of the complexes indicating the good reactivity of the ligands and the good stability of the complexes.
The obtained Eg results of the optimized complexes suggest the copper complexes have a higher energy gap
which is stable than the nickel complexes. This result supports the experimental formation constant. Also,
Global descriptors reactivity descriptors including hardness, softness, dipole moment and electrophilicity
expressed the stability of the compounds. The DFT results showed that proposed structure and stability in
ligands and their complexes are in accord with the experimental outcomes.

Keywords: Asymmetrical Schiff base ligand, Nickle and copper complexes, DFT, Natural bond orbital analysis.
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