
Results and Discussion Abstract 
          Air and moisture stable coordination compounds of 

first transition metals such as Co(II), Ni(II) and Cu(II) 

with newly designed Schiff base (bsiph) incorporating 5-

bromosalicyaldehyde with isatin and 4-nitro-o-phenylene 

diamine have been synthesized to elucidate the structure of 

metal complexes. They are characterized by elemental 

analyses, Infrared, 1HNMR, 13CNMR, thermal analysis, 

UV-visible, Conductivity and magnetic susceptibility 

measurements. The results suggest that the prepared 

Schiff base ligand behave as mono basic tetra-dentate 

ONNO ligand and bind to Cu(II), Co(II) and Ni(II)  in 

octahedral geometry. The DNA interaction of these 

complexes was tested by using electronic spectra and 

viscosity measurements. DNA cleavage activity of the 

prepared Schiff base complexes were monitored by gel 

electrophoresis. Moreover, the prepared compounds are 

tested for their in vitro antibacterial activity against three 

types of bacteria, (Escherichia coli, Pseudomonas 

aeruginosa and Staphylococcus aureus) and fungi 

(Aspergillus flavus, Candida albicans and Trichophyton 

rubrum). The results show that the metal complexes are 

more reactive with respect to its  ligand. Furthermore, the 

catalytic activity of complexes towards the oxidation of 

benzyl alcohol using hydrogen peroxide as oxidant was 

investigated using gas chromatography . 

INTRODUCTION 

          The synthesis of asymmetrical Schiff bases derived 

from equimolar condensation of diamine and two 

carbonyl compounds is more difficult to obtain. During 

recent years, there has been remarkable interest in the 

design, synthesis and characterization of metal complexes 

of asymmetrical Schiff base ligands due to the fact that 

the central metal ions in natural systems are bound with 

asymmetrical ligands Also, Schiff bases having donor 

atoms such as N2O2 and N4 around the metal ion have 

received more attention, mainly because of their 

extensive applications as a catalysts for carbonylation, 

hydrogenation, hydroformylation and epoxidation, 

nucleic acid modification. In recent years, studies on the 

interaction of transition metal complexes with DNA 

continue to attract the attention of researchers due to 

their importance in design and development of synthetic 

restriction enzymes, chemotherapeutic drugs and DNA 

foot printing agents. On the other hand, the oxidation of 

primary and secondary alcohols into carbonyl 

compounds (corresponding aldehydes and ketones) is one 

of the pivotal functional group transformation in organic 

synthesis. In particular, the oxidation of benzyl alcohol to 

benzyl aldehyde is an important organic transformation 

which has application in the industry of perfumery, 

pharmaceutical, dyestuff and agrochemicals. 

Fig 5. The effect of increasing the amount of the 
synthesized complexes on the relative viscosities of DNA 
at [DNA] = 0.5mM, [complex] and [EB] = 25–250µM and 
298K. 

Fig.6. The interaction of the investigated complexes with 
DNA was studied by gel   electrophoresis 

Fig 3: Histogram showing the comparative activities  
of  the compounds against different strains of fungi. 

Electronic spectra 

Fig. 7. Catalytic oxidation of Cu(II) and Ni(II) 
complexes towards oxidation of benzyl alcohol. 
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All the complexes are air stable and have sharp. The 
in vitro antimicrobial study shows that the 
complexes have higher activities compared to the 
free ligand. Moreover, theses complexes are showed 
high ability to interact with DNA. Furthermore 
bsiphCu has a good catalytic activity towards 
oxidation of benzyl alcohol. 
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Fig.2. Molecular electronic spectra of Schiff base ligand  

and its metal complexes. 
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Fig.4. (a) Spectrophotometer titration of bsiphCu 
complex (8×10-6M) in 0.01 M Tris buffer (pH 7.4, 25 
oC) with CT-DNA form 3µM to 30µM. (b) Plot of 
[CT-DNA]/( )vs. [CT-DNA] for the titration of CT-
DNA with bsiphCu complex. 
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