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Introduction

Development of metal polychelates by linking transi-
tion metal ions with polydentate ligands such as poly-
meric Schiff base, has been constantly growing over few 
past years, as these possess significantly improved bioc-
idal behavior along with thermal resistivity after chelation 
with several donor systems. Polymer metal complexes are 
advantageous over organic polymers, as a metal ion inser-
tion into a functional polymeric Schiff base alters its activ-
ity resulting in enhancement of thermal resistivity and 
biological activity. These metal-based polymers may be 
semiconducting, paramagnetic or have nonlinear optics 
properties [1, 2]. These are also useful in the preparation of 
composites, thermostabilizers and block copolymers [3–5].

Due to synergistic effects of Schiff base, its metal com-
plex imine polymers have been studied currently [6, 7]. 
These possess wide variety of applications as viewed in 
the recent publications [8–10]. Most of the literatures have 
indicated that it is advantageous to prepare and design a 
polymer-bound chelated Schiff base.

In this study, we have developed Schiff base polymer 
metal complexes with barbituric acid which is known 
for its pharmacological activity. Its derivatives could be 
used as drugs which are valuable in medicine as soporif-
ics, hypnotics, sedatives and anesthetics [11]. Barbituric 
acid is a nontoxic and thermally stable material [12]. The 
presence of potential donors such as two amine nitrogen 
and three carbonyl oxygen atoms makes barbiturates 
interesting as polyfunctional ligands in coordination and 

Abstract Novel polymeric ligand by polycondensation 
of Schiff base with barbituric acid and formaldehyde in 
acidic medium was synthesized followed by synthesis of 
polychelates of Mn(II), Co(II), Ni(II), Cu(II) and Zn(II) 
ions. Structural and spectral properties were studied by 
elemental, spectral (FTIR, 1HNMR and UV–vis) and ther-
mogravimetric analysis (TGA). Antimicrobial screening 
against Escherichia coli, Staphylococcus aureus, Bacillus 
subtilis, (bacteria) and Candida albicans, Microsporum 
canis, Cryptococcus neoformans (fungi) was done by agar 
well- diffusion method. Metal polychelates showed more 
effective antimicrobial nature as compared to the polymeric 
Schiff base. The elemental analysis data show the forma-
tion of 1:1 [M:L] metal polychelates. Thermal behavior of 
these metal polychelates was studied by TGA in a nitro-
gen atmosphere upto 800 °C. The comparative TGA data 
revealed that metal polychelates were more stable than 
their corresponding ligand. Polymeric Schiff base (AGB) 
acted as a tetradentate ligand and coordinated through 
azomethine nitrogen and oxygen of carboxylic acid groups. 
On basis of analytical data, six coordinated geometry was 
assigned for Mn(II), Co(II) and Ni(II) complexes and four 
coordinated for Cu(II) and Zn(II) complexes, which were 
further supported by FTIR spectra and TGA data. Owing 
to enhanced antimicrobial and thermal behavior, these pol-
ymers have wide range of applications such as thermally 
resistant, antimicrobial and antifouling coating materials.
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