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ABSTRACT

The work in this thesis involved the preparation and characterization of
twenty four new two binuclear (M ', M) complexes for Schiff bases
ligands (H:L) derived from the condensation of phenylenediamine
isomers with salicaldhyde; where M= iron (1), cobalt (II), nickel (II),
copper (II). Whiles M' =zinc () and cadmium (II).

These complexes were prepared from the direct reaction of the ligands
(H:L) with aqueous metal(M) chlorides followed by the addition of the
other aqueous metal(M') chlorides in molar ratios( 1: 1: 1) and(1: 1:2) of
M ": M: HyL respectively

Two types of complexes were synthesized as follow:

1. Binuclear complexes of the molar ratio(1:1:1) ; M:M"H,L
respectively had the following formulas:
A.[M(H:L)(M")CL4].nH;O of a tetra coordination number
with the square planar geometry around(M) and tetrahedral
geometry around(M").
B.[Fe (H:L)CdCL4].nH:0 of a tetra coordination with
teterahedral geometry around both Fe and Cd ions.
2. Binuclear complexes of the molar ratio(1:1:2) ; (M) and (M') “H,L
respectively had the following formulas:

A. [M(2(Hz2L) M'CL4].nH20O of a hexa coordination
number with the octaherdral geometry around both
(M) and (M') 1ons.

B. [Fe(2HL) M'CL:]. of a hexa coordination number

and octahedral geometry around(Fe) ions and tetra
coordination number with tetrahedral geometry
around(M") 1ons.

C. [M(2L)Zn.nH;O with tetra coordination number
and square planner geometry around(M) ion and
tetra hedral geometry around (Zn)ion.

These complexes were characterized by several physical methods
such as melting points, molar conductance ,micro elemental analyses
(C.H.N) for some complexes and quantitative elemental (M and M')
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analysis using atomic absorption spectrophotpmetry and the magnetic
moment measurements as well the spectral studies such as the infrared

These studies revealed that the ligand (H,L) was coordinated as
tetradentate in type 1(A) through the oxygen and nitrogen and two
chloride irons to from the square planar geometry around (M) iron while
of another two chloride ions to give tetrahedral geometry around (M").

The ligand was also tetra-coordinated in the type 1 (B) through the
oxygen and nitrogen atoms with presence of two chloride ions around
(Fe) ion and another oxygen and nitrogen atoms from the same ligand
with presence of another two chloride ions to give tetrahedral geometry
around both(Fe) and (Cd)ions.

In type 2A complexes, both ligands were coordinated in a
tetradentate manner through the oxygen and nitrogen atoms from each
ligand with presence of two chloride ions around (M) ion and another
oxygen and nitrogen atoms from the same ligand with presence of
another two chloride ions around (M') to from the most probable
octahedral geometry around both central ions.

While type 2 B complexes, each ligand was showed a tetradentate
manner through the oxygen and nitrogen atoms from each ligand with
existence of two chloride ions to from the most probable octahedral
geometry around (Fe) 1on and the other oxygen and nitrogen atoms from
each ligand around(M")ion to from the tetrahedral geometry.

In type 2C complexes, both ligand were coordinated as a
tetrahedral through the oxygen and nitrogen from each ligand to give the
square planner geometry around (M) ion and tetrahedral geometry around
M)

The elemental analysis (C.H.N) showed the presence of
crystallization water outside the coordination sphere in the rang (0-6) in
both type of complexes. The molar conductance studies referred to the
non electrolytic behavior of all the prepared complexes.
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