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Abstract

This thesis involves the prepration and charactriztion of seventy new
complexes of Co(Il), Ni(Il), Cu(Il), Zn(II), Pd(II), Pt(II), Au(III) using
ten organic ligands of (Bis-hydrazone) as following :

HDMBH= 2,5-hexanedion bis(4-methylbenzoyl hydrazone)
HDPH = 2,5-hexanedion bis(picolinoyl hydrazone)

HDTH = 2,5-hexanedion bis(2-thionyl hydrazone)

HDFH = 2,5-hexanedion bis(2-furoyl hydrazone)

DFMPH = 2,6-diformyl pyridine bis(4-methylbenzoyl hydrazone)
DFPH = 2,6-diformyl pyridine bis(picolinoyl hydrazone)

DFTH =2,6-diformyl pyridine bis(2-thionyl hydrazone)

BNAH = benzil bis(acetyl hydrazone)

BNPH = benzil bis(picolinoyl hydrazone)

BNTH = benzil bis(2-thionyl hydrazone)

The prepered complexes were classified into five categories :

1. Complexes have general formula [M(L-2H)(H>0)2] [Ni(BNAH-2H)]
where: [M=Co(II), Ni(II), Cu(Il), Zn(II)],
where(L=HDMPH,HDPH,HDTH,HDFH,BNAH,BNPH,BNTH)

2. Complexes have general formula [M(L-2H)(H20)] where: [M=Co(II),
Ni(II), Cu(II), Zn(II)] where (L=DFMPH,DFPH,DFTH)

3. Complexes have general formula [M(L)Clz] where : [M= Pd(II), Pt(1I)]
where(L=HDMPH,HDPH,HDTH,HDFH,BNAH,BNPH,BNTH,
DFMPH,DFPH,DFTH)

4. Complexes have general formula [Au(L)Cl3],
where(L=HDMPH,HDPH,HDTH,HDFH,BNAH,BNPH,BNTH, DFMPH
,DFPH,DFTH)

The physico-chemical properties of the synthesized complexes were studied
on the basis of metal content of complexes, 'H.NMR , IR, UV-Vis
spectroscopy, molar conductance ,magnetic susceptbility, elemental analysis
(CHNS) and chloride content measurements .

The results show that the ligands (HDMBH, HDPH,HDTH,HDFH, BNAH,
BNPH , BNTH) act as dinegative tetradentate ligands and the coordination



takes place with Co(II),Ni(II),Cu(Il) and Zn(II) ions in the enolate form,through
the azomethine nitrogen and two enolic oxygen atoms of bishydrazone , and
two water molecules are also coordinated to the metal ions , suggesting a six-
coordination enviroment (N2O4) around the metal(Il) ions ,The complexes have
genral formula [M(L-2H)(H20)2] and the proposed geometry is octahedral
exept the complex (30) [Ni(BNAH-2H)] which its magnetic susceptbility and
(UV-Vis) spectroscopy measurements showed that the complex may has square
planer geometry.

The ligsnds (DFMBH, DFPH,DFTH) acts as dinegative, pentadentate
ligands and the coordination takes place with Co(II),Ni(II),Cu(II) and
Zn(II) 1ons in the enolate form, through the two azomethine nitrogen,
pyridine nitrogen and two enolic oxygen atoms of bishydrazone , and one
water molecule is also coordinated to the metal ions, suggesting to be six-
coordination donor enviroment (N3O3) around the metal(Il) ions , the
complexes have genral formula [M(L-2H)(H20)], and the proposed
geometry is octahedral .

The results also showed that the all ligands act as neutral bidentate
ligands in their complxes with Pd(IT) and Pt(II) ions, and the coordination
takes through the two azomethine nitrogen atoms (N,N) of bishydrazone,
The two chloride ions are also coordinated to the metal(II) ions, the
complexes have genral formula [M(L)CL:], and the proposed geometry is
square planer.

These ligands act also as neutral bidentate ligands in Au(Ill) complexes,
and the coordination takes place also through the two azomethine
nitrogen atoms (N,N) of bishydrazone, and three chloride ions are
coordinated to the Au(IIl) ion, the complexes have genral formula
[Au(L)Cls], and the proposed geometry is square based pyramid.

The antibacterial activity of the ligands (HDTH,DFTH,BNTH) and their
complexes with Pd(II), Pt(IT), Au(Il) ions againts one type of grame positive
bacteria Staphylococcus aureus and three type of grame negative bacteria
Escherichia coli,Klebsiella pneumoniae and Pseudomonas acruginosa ,hve been
tested.
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