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Abstract

Twenty new complexes of the metallic elements Manganese(Il),
Cobalt(IT), Nickel(IT), Copper(Il) and Zinc(Il) were prepared and characterized
by different spectroscopic and physical methods after their preparation from the
reaction of chlorides of these binary metals with four ligands derived from
hydrazone reactions prepared in two stages from the reaction of benzaldehyde
compensators (N,N-dimethylbenzaldehyde or 2-chlorobenzaldehyde) with
aqueous hydrazine and the resulting hydrazides (MHdi-MeA and CIBH) in the
second step were reacted with ethylacetate to prepare ligand (4-Di NHy) and

(2-CIBHy) L, and Lo, respectively, while ligand L3 (4-NDi-MeHyVn) and
L4 (2-CIBHyVan) were prepared from the reaction of hydrazones (MHdi-MeA
and CIBH) with vanillin. To obtain the hydrazones from which metal complexes
were prepared in molar ratios (1:2) (metal:ligand), the prepared ligands and
complexes were characterized by infrared (IR), UV-Vis spectroscopy, elemental
analysis (C.H.N.), magnetic susceptibility, molar electrical conductivity, and
proton nuclear magnetic resonance ('"H NMR) spectra of ligands, and also
characterized by atomic absorption metal content analysis techniques. Based on
these studies, general formulas for the prepared complexes were proposed, and
the prepared complexes possess the general formulas:

. The complexes of the first ligand had the following formulas:

[M(L/),Cl;] When the: M = Mn (II), Co (II),and Zn(11).
[M(L), (H,O)CI]CI When the: M = Ni (II) and Cu (II).

. The complexes of the second ligand had the following formulas:

[M(L,),Cl;] When the: M=Mn (II), Co (II) and Zn(II).
[M(L,).]Cl» When the: M=Ni (II) and Cu (II).

. The complexes of the third ligand had the following formulas:
[M(L3)2(H,0);CI]Cl When the: M =Mn (II), Cu (IT) ,andZn(II).

[M(L3), (H20), Cl3] When the: M = Co (IT) and Ni (II).



4. The complexes of the fourth ligand had the following formulas:
[MI’I(L4)2 (HzO)z]Clz 5 [M(L4)2C12] When the: M = Co (H) and Cu (H)

[M(L4), (H,O)CI]Cl When the: M = Ni(Il) and Zn(II).

Powder X-ray diffraction measurements of a number of prepared ligands
and some of their complexes and theoretical calculations using the density
function around the stability of the prepared compounds.

It is concluded through the infrared spectroscopic studies that the ligands
(L1,Ly)wired in their complexes in the form of bidentate ligands, as a number of
complexes of these ligands were non-electrolytic and others electrolytic, and the
coordination is done through nitrogen atom for the azomethine group and the
oxygen atom for the carbonyl group of the hydrazone ligand in a ratio of (1:2)
(metal: ligand). As for L3 and L4 ligands have been characterized as monomeric
ligands, with some of their complexes being electrolytic and others non-
electrolytic, and the coordination is through the nitrogen atoms of the
azomethine group of the ligand in a (2:1) ratio (metal: ligand).

According to the aforementioned chemical and physical measurements,
electronic spectra, magnetic moments and powder X-ray diffraction
measurements of some of the prepared complexes, it was found that the metal
ions take the coordination numbers (6, 4) and that some of the hexagonal
complexes take the octahedral and deformed octahedral structure, while the
tetrahedral complexes take the planar square and tetrahedral structure. In
addition to performing theoretical calculations using the density function, which
gave information about the stability of the first and third ligand complexes, on
the other hand, the molecular docking of the first and third ligand was studied
with two types of bacterial enzymes, the first enzyme bearing the symbol 1HSK,
and the second enzyme bearing the symbol 1Q1Y, and this study showed that
there is a good binding energy between the enzymes and the studied ligands.

Finally, the biological efficacy of the prepared ligand and some of its
complexes was studied and the bacterial efficacy was applied to two classes of
Gram-positive bacteria such as Staphylococcus aureus, Bacillus subtilis and
class of Gram-negative bacteria Klebsiella aureus and the study showed that the
complexes have a good inhibition ability higher than the prepared ligand.
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