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ABSTRACT

This thesis includes the preparation and diagnosis of twenty new complexes
of the reaction of metal salts to manganese (II), cobalt (IT), nickel (IT), copper (II),
zinc (IT), with the four ligands derived from the compound (4-aminoantipyrine)
with the (p-nitro acetophenone), (m-nitrobenzoylchloride). The resulting Schiff
bases condense with salts of some amino acids ,including essential such as
threonine and leucine ,and non-essential such as glycine .The resulting ligands can
be listed as follows:
L!=Potassium 2-(((E)-1,5-dimethyl-4-(((E)-1-(4-nitrophenyl) ethylidene) amino)-
2-phenyl-1,2-dihydro-3H-pyrazol-3-ylidene) amino) acetate. (K4-AP-NO,A-Gly)
L2-Potassium 2-(((Z)-1,5-dimethyl-4-((E-1-(4-nitrophenyl) ethylidene) amino)-2-
phenyl-1,2-dihydro-3H-pyrazol-3-ylidene) amino)-3-hydroxybutanoate. (K4-AP-
NOzA—ThI‘)
L3=Potassium 2-((E-1,5-dimethyl-4-((E-1-(4-nitrophenyl) ethylidene) amino)-2-
phenyl-1,2-dihydro-3H-pyrazol-3-ylidene) amino)-4-methylpentanoate. (K4-AP-
NO,A-Leu)
L*=Potassium 2-((4-(((Z)-chloro(3-nitrophenyl) methylene) amino)-1,5-dimethyl-
2-phenyl-1,2-dihydro-3H-pyrazol-3-ylidene) amino)-3-hydroxybutanoate. (Kjy-
AM-NO,A-BCl-Thr)

The resulting complexes were prepared in molar ratios (1:1) (metal :ligand)
and the prepared complexes were diagnosed by infrared spectroscopy (IR),
electron spectroscopy (U.V), microanalysis of elements (C.H.N) and proton spectra

("H.NMR) For all ligands .In addition to measurements of magnetic sensitivity and

molar electrical conductivity .Based on this ,the general formulas for all the
prepared complexes were proposed as follows:

[M(L" C1] ¢« [M(L") (H20) m C1] ¢« [M(L") (H20) m] Cl
M = Mn (II), Co (II), Ni (II), Cu (I1), Zn (II), m=1-3, n=1- 4
It was concluded from the infrared spectroscopy study that all the ligands
prepared in our study behave as neutral tridentate N,O type ,where coordination
with the central atom is carried out through the two nitrogen atoms belonging to

the azomethine group in the ligands and the oxygen atom of the amino acid
carboxyl group respectively .The molar conductivity values also indicated that all



the complexes were conductive (electrolytic) except for the complexes Zinc and
copper complex with a stick [Cu (L") (H,0),Cl] They were non-conductive (non-
electrolytic). The proposed geometries for the prepared complexes range from
octahedral to tetrahedral.

A thermodynamic study of the Ligand complexes (L?) and Threonine amino
acid was conducted to find out how the ionic clusters of the complexes occur in
their solutions .Thermodynamic values were studied using electrical conduction
methods by measuring the conductivity of amino acid solutions and complexes
prepared at different temperatures ranging from (293-313) K in distilled water and
ethanol .Using the Lee-Wheaton equation ,the results were analyzed and
equivalent conductivity values were obtained at the infinite degree of dilution(A,)
and the ion pool constant (Ka) the distance between ions(R) and the standard
deviation values (6A) It is noted that the standard deviation values were very few ,
which indicates that the method was successful and can be used in calculating
thermodynamic values. Using the Vant Hoff equation ,thermodynamic values were
obtained ,and it was proved that AG is negative ,which means that the reaction was
spontaneous towards ionic dissociation, AH is positive for most of the complexes
under study ,which means that the dissociation of ions required heat(endothermic),
AS positive for all complexes and this indicates an increase in randomness with
increasing temperature. In addition to conducting some theoretical computational
study using the density function theory (DFT) of some ligands and complexes
prepared in our study ,where the most stable geometric structure of some
complexes was deduced .Finally ,the evaluation of antibacterial efficacy was
carried out using the Akar drilling method ,where all the ligands and complexes
prepared showed varying inhibitory efficacy against Cram-negative bacteria type.
Klebsiella pneumoniae and positive to the tincture of Cram Bacillus subtilis,
Staphylococcus aureus.
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