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base amino acid Cu(II) complexes with calf thymus DNA 
has been investigated by absorption spectra, viscosity and 
gel electrophoresis measurement and the mode of CT-
DNA binding to the complexes has been explored. The 
investigated complexes exhibit cooperative binding and 
presumably intercalate into DNA and follow the trend: 
bsarc>bshc>bsalc>bsphalc>bsasc.
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Introduction

Binding studies of transition metal complexes with DNA 
have a vital role in the development of DNA molecule 
probes and chemotherapeutics in recent years [1–9]. In 
order to find anticarcinogens that can recognize and cleave 
DNA, many kinds of complexes were synthesized and 
developed. Among these complexes, metals or ligands 
can be varied in an easily controlled way to facilitate the 
individual applications [10, 11]. Moreover, in the develop-
ing of new DNA-interacting transition metal based coor-
dination compounds, it has been realized that multi-mode 
binding would provide advantages in terms of administra-
tion, lowering of toxicity, etc. [12, 13]. Copper is a bio-
logically relevant element and its complexes have more 
applications in nucleic acid chemistry as compared to other 
heavier transition metal elements [14]. More than a dozen 
of enzymes that depend on copper for their activity have 
been identified; the metabolic conversions catalyzed by 
all of these enzymes are oxidative in nature [15]. Due to 
their importance in biological processes, Cu(II) complexes 
synthesis and activity studies have been the focus from dif-
ferent perspectives [16]. Moreover, Schiff base amino acid 

Abstract Five novel Cu(II) complexes derived from the 
condensation between 5-bromosalicylaldehyde (bs) and 
α-amino acids (L-alanine, L-phenylalanine, L-aspartic 
acid, L-histidine and L-arginine) were synthesized and 
characterized by their elemental analyses, thermogravi-
metric analysis, IR, mass and electronic spectra, con-
ductance and magnetic measurements. Moreover, the 
stoichiometry and the stability constants of the prepared 
complexes have been determined spectrophotometrically 
using continuous variation and molar ratio methods. The 
obtained results indicated that the Schiff bases of the 
amino acids: L-alanine, L-phenylalanine, L-histidine and 
L-arginine behave as tridentate ligands. The ligands are 
coordinating with the Cu(II) via azomethine nitrogen, 
deprotonated carboxylate oxygen and phenolic oxygen. 
However, in the case of L-aspartic, the ligand acts as tet-
radentate due to the coordination of the second carboxy-
late group. Based on the studies of magnetic moments and 
electronic spectra, a square planar geometry has been pro-
posed for all Cu(II) complexes except bromsalicylaldehy-
dine aspartate complex which has a distorted tetrahedral 
structure. The representative Schiff bases and their Cu(II) 
complexes were tested in vitro for their antibacterial 
activity against two Gram-positive bacteria (Micrococcus 
luteus and Bacillus cereus) and one Gram-negative bacte-
ria (Pseudomonas aeruginosa). All the complexes showed 
activity against the organisms more than the free Schiff 
base ligands and the activity increases with the increase 
in concentration of test solution containing the new com-
plexes. Moreover, the interaction of the prepared Schiff 
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