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Abstract 

          Some novel Schiff base metal complexes of Cu(II), 

Co(II), Ni(II) and Fe(II) derived from 2-amino-3-

hydroxypyridine and 4-nitrobenzaldehyde were 

synthesized. These compounds were characterized by 

elemental analysis, molar conductance, magnetic 

susceptibility, thermal measurements, infrared and 

ultraviolet–visible spectra. 

The Schiff base and metal complexes displayed good 

activity (against the bacteria, Escherichia coli, Serratia 

marcescence and Microccus luteus, and the fungi 

Aspergillus flavus, Getrichm candidum and Fusarium 

oxysporum). The DNA interaction of these complexes 

was tested by using gel electrophoresis and viscosity 

measurements. The experimental results indicated that 

the investigated complexes could bind to DNA via 

intercalative mode and showed a different DNA binding 

activity according to the sequence: ahpnbFe > ahpnbCu> 

ahpnbNi> ahpnbCo. 

 

 INTRODUCTION 

The Schiff bases have been synthesized by the 

condensation of equimolar ratio of 4-nitrobenzlaldehyde 

with 2-amino-3-hydroxypyridine  dissolved in ethanol. The 

resulting reaction mixture was stirred well, refluxed for 3-

4 h and then allowed to cool overnight. The coloured solid 

precipitate of Schiff base obtained was filtered, washed 

with cold ethanol several times and dried under reduced 

pressure in a desiccator. 

       Schiff base compounds (–RC=N–) are usually formed by 

the condensation of a primary amine with an active 

carbonyl. The cross-linking agents can also be derived from 

metal complexes with O, N or S ligands. For example, an 

intracoordination salt such as salicylates or anthranilates 

and aliphatic or aromatic amines can form strong five- or 

six-membered chelate rings which are able to produce metal 

containing cross-linking agents with the required properties 

Mortality increase caused by infectious diseases is directly 

related to the bacteria that have multiple resistance to 

antibiotics. The development of new antibacterial drugs 

enriched by innovatory and more effective mechanisms of 

action is clearly an urgent  medical need.  Schiff bases are 

identified as promising antibacterial agent Similarly, a 

heterocyclic nucleus, namely pyridine based ligands, have 

also been reported in many biochemical reactions to design 

and develop molecular systems of biological and medical 

importance.Earlier work reported that some drugs showed 

increased activity when administered as metal complexes 

rather than as organic compounds . 

    The Schiff base was derived by the condensation of 4-

nitrobenzaldehyde with 3-methoxysalicylaldehyde. The 

prepared transition metal complexes have been found to be 

of the type [ML(H2O)2].nH2O. The analytical data indicate 

that the complexes have 1:2 (metal: ligand) stoichiometry.  

Thermal data show degradation pattern of the complexes. 

Thermogravimetric studied of the complexes also helped to 

characterize the complexes. Very good antimicrobial 

activity of the selected complexes was found against tested 

organisms. The DNA interaction of these complexes was 

tested by using gel electrophoresis and viscosity 

measurements. The experimental results indicated that the 

investigated complexes could bind to DNA via intercalative 

mode. 

Fig 7.gel electrophoresis device 

Fig  5. Zone of inhibition against Microccus luteus by complexes  

Fig  8. DNA Cleavage  study Calf-thymus (CT) -DNA with 

Cu (II), Ni (II), Co (II) and  Fe (II)  Complexes. Lane1: Ni(II) 

; Lane 2: Cu (II) ; Lane 3: Co (II) ; Lane 4: Fe (II) ; Lane 5: 

Control DNA ; Lane 6: Blank . 

 Fig 3. Dissociation curves of the prepared complexes in 

aqueous alcoholic mixture at [complex] = 1 * 10-3 M and 298 K. 

Fig  4. Zone of inhibition against Microccus luteus (bacteria) by 

prepared complexes 

Fig 6. The effect of increasing the amount of the 

synthesized complexes on the relative viscosities of 

DNA at [DNA] =0.5 mM,[complex] =25–250 lM and 298 K. 

Fig  2. The suggested structures o f  ahpnbFe, ahpnbCu, ahpnbNi, 

ahpnbCo complexes, ahpnbFe: n =1, ahpnbCu, ahpnbNi and 

ahpnbCo : n= 2. 

 Fig 1. The structure o f ligand 
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