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Abstract

This study involves the synthesis of a series of novel mono- and
tridentate Schiff base ligands and the preparation of their corresponding
mononuclear complexes with selected transition and non transition metal ions.
The research was carried out along two main Rows:

First Row:

It included the synthesis of the ligands L' = (VA-DAN) and L* = (ONB-
DAN) via condensation reactions between one mole of the base amine
compound (1,8-diaminonaphthalene) and one mole of either Veratraldehyde or
o-Nitrobenzaldehyde, respectively:

L': 8-((3,4-dimethoxybenzylidene)amino)naphthalene- 1-amine).
L*: 8-((o -nitrobenzylidene)amino)naphthalene- 1-amine).

Subsequently, their metal complexes were synthesized in a (1:2) molar
ratio (metal:ligand). The proposed general formulas of the resulting complexes
were as follows:

1- [IM(VA-DAN):Cl:]; M = Co(II), Ni(II), Cu(II), Zn(II), Cd(II).
2- [IM(ONB-DAN):Cl:]; M = Co(II), Ni(II), Cu(II), Zn(II), Cd(II).
Second Row:

It involved the synthesis of the ligands L’ = (2-AP-DAN) and L* = (ISA-
DAN) via condensation of one mole of 1,8-diaminonaphthalene with one mole
of either 2-Acetylpyridine or Isatin, respectively:

L*: 1,8-bis((E)-1-(pyridin-2-yl)ethylideneamino)naphthalene.
L*: 1,8-bis((E)-2-oxoindolin-3-ylideneamino)naphthalene.
Their metal complexes were also prepared in a (1:1) molar ratio
(metal:ligand), and the proposed general formulas were:
1. (a) [M(2-AP-DAN)(H20)Clz]; M = Co(II), Cu(Il), Zn(II)
(b) [M(2-AP-DAN)CI]CI; M = Ni(II), Cd(II)
2. [M(ISA-DAN)(H20)Cl:]; M = Co(II),Ni(II), Cu(II), Zn(II), Cd(II)
The synthesized ligands were characterized using several techniques:

Fourier-transform infrared spectroscopy (FT-IR), UV-Visible spectroscopy,



elemental analysis (C.H.N), proton and carbon-13 nuclear magnetic resonance
("H-NMR and "*C-NMR), and mass spectrometry. These techniques helped
determine the molecular structure of the ligands and their coordination behavior
in metal complexation. Additional characterization tools included magnetic
susceptibility, molar conductivity —measurements, atomic absorption
spectroscopy (AAS), and powder X-ray diffraction (PXRD). Based on the
obtained data, general formulas and the most probable geometrical structures of
the complexes were proposed.

Molar conductivity values indicated that all first-axis complexes were
non-electrolytes, and a tetrahedral geometry was proposed for all. Second-axis
complexes were also mostly non-electrolytic with proposed octahedral
geometries, except for [Ni(2-AP-DAN)CI]Cl and [Cd(2-AP-DAN)CI]CI, which
showed (1:1) electrolyte behavior and were proposed to have tetrahedral
geometries.

A theoretical computational study based on Density Functional Theory
(DFT) was conducted for all ligands and their complexes to calculate
thermodynamic parameters, HOMO and LUMO energies, the energy gap, and
the most stable geometrical structures.

Furthermore, the antibacterial activity of the synthesized compounds was
evaluated against two types of bacteria: Gram-positive Staphylococcus aureus
and Gram-negative Escherichia coli, using the agar well diffusion method. The
results showed variable inhibitory activities ranging from no inhibition to weak
or moderate activity when compared to the standard antibiotic (Amoxicillin).

Finally, the antioxidant activity of the ligands and their complexes with
Ni(II), Co(II), and Cu(Il) was assessed using the DPPH radical scavenging
method. Ligands (ONB-DAN), (VA-DAN), and (ISA-DAN), along with Ni(II)

complexes, exhibited superior antioxidant activity compared to ascorbic acid.
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