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1. Ligand L1 (Ci2H10CIN3O)

M = Cr(III): [M(L1)(H20)Cls]

M = Co(II), Ni(II), Cu(II), Zn(II): [M(L1)(H20)-Cl]

2. Ligand L2 (CisHi2CIN;O)

M = Mn(II), Co(II), Ni(II), Zn(II): [M(L2)(H20).Cl.]

M = Cu(1I): [M(L2).Cl]

3. Ligand L3 (CisH12N20)

M = Cr(III): [M(L3)(H-0)Cls]

M = Co(1I): [M(L3)Cl:]



II

M = Cu(Il): [M(L3)(H20):Cl]

M = Zn(Il): [M(L3):Cl]

4. Ligand L4 (C:¢H::CIN;O)

M = Mn(1I), Co(II), Ni(1I), Cu(II), Zn(1I): [M(L4)Cl.]

5. Ligand L5 (CisHi1NsO)

M = Mn(II), Cu(II), Zn(II): [M(L5)(H20).Cl.]

M = Co(II), Ni(II): [M(L5)Cl:]
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Abstract

This study involves the synthesis of twenty-four new metal complexes obtained
from the reaction of metal chlorides of chromium(III), manganese(II), cobalt(Il),
nickel(Il), copper(Il), and zinc(Il) with five ligands derived from pyridine and
pyrimidine in 1:1 and 2:1 molar ratios, the prepared complexes were characterized
by several spectroscopic techniques after being synthesized through the reaction
of divalent and trivalent metal chlorides with the five prepared ligands,the first
and second ligands were synthesized from reactions involving hydrazinopyridine
derivatives, prepared in two steps, the first step included the reaction of
substituted pyridine (2,6-dichloropyridine) with hydrazine hydrate to yield (2-
hydrazino-6-chloropyridine), in the second step, this compound was reacted with
salicylaldehyde to form the first ligand (L1), while the second ligand (L2) was
obtained by reacting the same intermediate with (2-hydroxy-1-
naphthaldehyde),the third (L3) and fourth (L4) ligands were synthesized from the
reactions of substituted pyridines, (3-aminopyridine) and (3-amino-2-
chloropyridine), respectively, with (2-hydroxy-1-naphthaldehyde),the fifth ligand
(L5) was prepared from the reaction of substituted pyrimidine (2-
aminopyrimidine) with (2-hydroxy-1-naphthaldehyde),the prepared ligands and
their metal complexes were characterized using various spectroscopic and
analytical techniques, including infrared (IR), electronic spectra (UV—Vis),
elemental analysis (C.H.N), magnetic susceptibility, molar conductance, and
proton and carbon nuclear magnetic resonance (‘H and *C NMR) spectra of the
ligands, based on these studies, the following general formulas were proposed for
the prepared complexes:

1. Ligand L1 (Ci2H10CIN3O)

M = Cr(III): [M(L1)(H20)Cls]

M = Co(II), Ni(II), Cu(Il), Zn(II): [M(L1)(H20):Cl:]
2. Ligand L2 (CisHi2CIN;O)

M = Mn(1I), Co(II), Ni(I), Zn(II): [M(L2)(H20):ClL:]
M = Cu(Il): [M(L2).Cl2]

3. Ligand L3 (CisH12N20)

M = Cr(III): [M(L3)(H20)Cls]

M = Co(II): [M(L3)ClL:]

M = Cu(Il): [M(L3)(H20):Cl:]



M = Zn(1I): [M(L3):CL]
4. Ligand L4 (C16H11C1N20)

M = Mn(1I), Co(II), Ni(II), Cu(1l), Zn(Il): [M(L4):CL]
5. Ligand L5 (C15H11N30)

M = Mn(IT), Cu(IT), Zn(IT): [M(L5)(H>0).Cl]
M = Co(II), Ni(II): [M(L5)Cl.]

Spectral studies revealed that the ligands behave as bidentate ligands,
coordinating through the azomethine nitrogen and the phenolic oxygen atoms,
molar conductance measurements indicated that all complexes are non-
electrolytic (non-conductive), electronic spectra and magnetic moment
measurements confirmed that most complexes adopt an octahedral geometry,
except for [Co(L3)Cl.] and [M(L5)Cl:], which exhibit a tetrahedral
geometry,theoretical calculations using Density Functional Theory (DFT) showed
that the most stable complexes are the cobalt complex with ligand L2 and the
nickel complex with ligand L5, the stability order of the synthesized complexes
depends on the value of the global electrophilicity index (®), where higher ®
values correspond to greater stability,moreover, molecular docking studies of
ligands L2 and L5 with two different proteins (PDB IDs: 3G75 and 1JIK) revealed
good binding affinities between the studied ligands and the proteins, the
antibacterial activities of four ligands and some of their complexes were also
evaluated against Gram-positive bacteria (Staphylococcus aureus) and Gram-
negative bacteria (Escherichia coli), the results showed that the synthesized
complexes exhibited very good inhibitory activity, which was higher than that of
the free ligands.
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