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Abstract

The thesis involves the preparation and characterization of ninety one
complexes of Ni(II) , PA(II) , Pt(II) and Au(IIl) with substituted thioether
ligands (L'-L'%) . The ligands were prepared according to nucleophilic
replacement reaction of equivalent amount of KOH and the following
materials: 4-mercapto-2-thia-1-butyl benzene or 4-mercapto-2-thia-1-
pentyl benzene or o-methyl-4-mercapto-1-thia-1-butyl benzene or o-
methyl -4- mercapto-1- thia-1-pentyl benzene or p-chloro-4-mercapto-1-
thia-1-butyl benzene or p-chloro-4-mercapto-1-thia-1-pentyl benzene or
o-amino-4-mercapto-1-thia-1-butyl benzene or o-amino-4-mercapto-1-
thia-1- pentyl benzene , with tetrachloroethylene in toluene and ethanol

solvents .

The complexes were prepared through a direct addition reaction of
the above ligands (L!-L!%) with the metal chlorides NiCl,.6H,O , PdCl, ,
K,PtCly , H[AuCls] or H[AuCl4].4H,O in (1:2) or (1:4) molar ratio
(ligand : metal ) . Adducts of some palladium and platinum were prepared
with triphenylphosphine in ( 1:4 ) molar ratio ( complex : PPhs) .As well
as some partially oxidized complexes of palladium and platinum by
iodine were prepared having the formula [Pd,LCl4]I (L= L,;,L,,L7;) and
[PLLCL]I ( L=L,,L+) respectively .

The prepared ligands were characterized by using 'H , *C NMR, IR,
UV-Vis , CHNS, where as the complexes were characterized by using the
above methods as well as , the metal content analysis , conductivity and
magnetic measurements , and >'p {'H}NMR for the adduct complexes as
well as diffuse reflectance . The following formulas were suggested for

the complexes :

1. Complexes of the general formula [Ni,LCl,]Cl, ,where (L = L'- L4 L° L?),
complexes of the general formula [Ni,LCls].xH,0 , where (L = L’ L!%)
x=0; (L = L7) , x=2, complex of the general formula [Ni,L°].H,O,



and complexes of the general formula [NiyLCls(H,0),]Cl, , where (L =L!-
L8, L19).

2. Complexes of the general formula [Pd,LCl;].xH,O ,where (L = L!-L?), x=
0; (L = L%, x=2, complexes of the general formula [Pd,L°].H,O , and the
complexes of the general formula [Pd;LClg].xH,O ,where (L =L"), x=0.5;
(L=L*%1L°%L¥%,x=0;(L=L",x=1; (L=L"), x=2.

3. Complexes of the general formula [Pt,LCl;].xH,O ,where (L = L',L!%), x=
2; (L = L?-L?), x=0, the complex of the general formula [Pt,L.°].2H,0 , and
the complexes of the general formula [Pt,LClg].xH,O ,where (L = L!-L?),
x=0; (L =L!%), x=1.

4. Complexes of the general formula [Au,LCl4]Cl, , [AusLClg]Cly where (L =
LI-L?).

5. Adduct complexes of the general formula [Pd,L(PPh;)4]Cls, where (L = L1,
L2, L*L7) , the complex of the general formula [Pd,L°(PPh;);] and the
complex of the general formula [Pd,L!°(PPh3),Cl,]Cl,.

6. Adduct complexes of the general formula [Pt,L(PPh;)4]Cls, where (L = L',
L2, L7), the complex of the general formula [Pt,L.°(PPhs)4], and the complex
of the general formula [Pt,L'°(PPh;),Cl,]Cl,.

The electronic spectra and magnetic measurements indicated that
some of the complexes had tetrahedral geometry and the other had square
planar geometry while the rest of the complexes had a mixture of
octahedral for the terminal Ni(Il) ion and square planar for the central
Ni(II) ion , as well as the 3'p{'H}NMR for the palladium and platinum
complexes indicated the attachment of the metal ion to phosphorous

atom.

Conductivity measurements indicated that some of the complexes
were (1:2) and (1:4) electrolyte and the other were non electrolyte in
DMF solvent , where as the electrical conductivity measurements in solid
state for some partially oxidized Pd(II) and Pt(Il) complexes were

semiconductor .
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