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Abstract

The thesis involved the synthesis of two Schiff base ligands and their
thirty metal complexes. The first ligand was prepared from the reaction of
O-tolodine with 2-hydroxybenzaldehyde, whereas the second ligand was
synthesized from the reaction of O-tolodine with 2,5-
dihydroxyacetophenone. The chemical names of the ligands are as
follows:

(ScB1)=2,2'-(((3,3'-dimethyl-[ 1,1'-biphenyl]-
4,4'diyl)bis(azaneylylidene))bis(methaneylylidene))diphenol

(ScB2)=2,2'-(((3,3"-dimethyl-[ 1,1'-biphenyl]-4,4'-
diyl)bis(azaneylylidene))bis(ethan-1-yl-1-ylidene))bis(benzene-1,4-diol)

These ligands were used to prepare three classes of metal complexes:
1-Mononuclear complexes with a (1:2) ratio (M:ScB1) and (M:ScB2):

They were synthesized by reacting either the first or the second ligand
with metal salts (FeCl:-4H2.0, MnCl.-4H>0O, CoClz-6H20, CuClz-2H20,
and ZnCl.). The resulting complexes had the general formulas:

[M(ScB1),(Cl)] and [M(ScB2),(Cl)2].

2-Mononuclear complexes with a (1:2:1) ratio (M:ScBl:en) and
(M:ScB2:en):This type was prepared by reacting the ligands with the
same metal salts (FeClz-4H>0, MnCl:-4H20, CoCl.-6H-0, CuCl.-2H-0,
and ZnCl.).in the presence of ethylenediamine (en), giving complexes of
the formulas:

[M(ScB1)2(en)]Cl, and [M(ScB2)2(en)]Cl.

3-Mononuclear complexes with a (1:1:2) ratio (M:ScBl:en) and
(M:ScB2:en):These were synthesized by reacting the ligands with the

metal salts (FeCl:'4H.O, MnCl.-4H20, CoCl:-6H-0, CuCl:-2H20, and
ZnClz).and ethylenediamine to yield complexes of the formulas:

[M(ScB1)(en):]Cl, and [M(ScB2)(en):]Cl,.

The synthesized ligands and their complexes were characterized using
various physical and chemical techniques, including molar conductivity



measurements, magnetic susceptibility, electronic spectroscopy (Uv-
Visible), fourier-transform infrared spectroscopy (FT-IR) nuclear
magnetic resonance spectroscopy (‘H- and "C-NMR), mass
spectrometry,elemental microanalysis (C.H.N), atomic absorption
spectroscopy, thermogravimetric analysis (TGA), scanning electron
microscopy (SEM), and melting point determination.

The measurements showed that the two ligands (ScB1 and ScB2)
coordinate as bidentate ligands through one of the azomethine nitrogen
atoms and the oxygen atom of the hydroxyl group, while ethylenediamine
coordinates as a bidentate chelating ligand through its two nitrogen atoms

The molar electrical conductivity measurements of the prepared
complexes showed that the complexes with the formulas [M(ScB1).Cl.]
and [M(ScB2).Cl.] are non-electrolytic, whereas complexes of the
formulas [M(ScB1)z(en)]Clz, [M(ScB2),(en)]Clz, [M(ScB1) (en);]Cl,
and [M(ScB2)(en):]Clz behave as 1:2 electrolytes. Magnetic
measurements revealed that all complexes exhibit paramagnetic behavior,
except zinc complexes which were diamagnetic,. The results indicate that
the proposed geometry of the complexes is octahedral.

In addition, the biological activity of the synthesized ligands and
complexes was evaluated against two bacterial strains: Escherichia coli
(Gram-negative) and Staphylococcus aureus (Gram-positive), due to their
medical importance. The twenty-eighth complex showed the highest
activity against E. coli (20 mm), with inhibition zones ranging from (10—
20 mm). For S. aureus, the thirtieth complex exhibited the highest activity
(19 mm), with inhibition zones ranging from (9—19 mm). and they are
values comparable to those exhibited by the standard antibiotics used
(Gentamicin and Ciprofloxacin) The results confirmed that most of the
prepared metal complexes have good inhibitory activity against the
studied bacteria, while the ligands showed no inhibitory activity against
the used bacteria.
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