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INTRODUCTION 

Fluconazole, itraconazole, voriconazole and 

posaconazole are some of the widely used antifungal 

drugs for the treatment of systemicfungal infections.
[1,2] 

The rapid increase in multidrug-resistant bacteria has 

become a global concern. Some pathogens which were 

earlier treatable are now becoming untreatable.
[3]

 Some 

of the resistant bacterial strains include Escherichia coli, 

Shigella flexeneri, Pseudomonas aeruginosa, and 

Salmonella typhi, Bacillus subtilis and others. Thus, in 

order to overcome this alarming problem of microbial 

resistance to antibiotics, the design and development of 

novel active compounds against new targets is a matter 

of urgency. Dendrimers offer several pharmacological 

advantages as drug carrier candidates. The unique 

features associated with chemical topologies of 

dendrimers have led to their wide spread use in 

medicinal chemistry, including diagnostic reagents, 

protein mimetics, anti-cancer and anti-viral agents, 

vaccines, drug and gene delivery systems as well as 

curing agents.
[4,6]

 Metal complexes have an old history of 

being used against several pathogenic microorganisms 

including fungi and bacteria. 

 

Experimental 

All the chemicals were of AR Grades and used without 

further purification. Ethylenediamine and methyl 

methacrylate were purchased from S.D. Fine Chem. Ltd., 

Mumbai, India. Metal chlorides (CuCl2.2H2O and 

CoCl2.6H2O) and methanol were procured from E. 

Merck, Mumbai, India. Pre-coated aluminium silica gel 

60F254 thin layer plates were purchased from E. Merck, 

Germany. Stock cultures of the microorganisms were 

maintained on nutrient agar slants and stored at 4°C. 

Staphylococcus aureus MTCC 902, Escherichia coli 

MTCC 443 and Candida albicans ATCC 90028 were 

grown and sub-cultured in Mueller-Hinton broth, Luria-

Bertani broth and YPD media respectively at 37 ºC in 

orbital shaker at 200 rpm (REMI CIS 24 BL). YPD 

medium consisted of 2% (w/v) glucose, 2% peptone, and 

1% yeast extract (Hi Media, India). Molecular modelling 

was performed with a semi empirical PM3 as 

implemented in hyperchem 8.0 software program 

package (Hypercube, Inc., USA). 

 

Molecular Modeling 

Molecular modeling of the complexes was performed 

with a semi-empirical PM3 as implemented in the 

hyperchem 8.0 software
[7,8]

; a graphics program with 

features of structure building, geometry optimization and 

quick molecular display. Polak- Ribiere was chosen as 

the minimization algorithm with RMS gradient of 0.1 

kcal/(Åmol) and 250 energy calculations were carried 

out. 

 

Molecular Modeling 

Molecular modeling involves the use of the theoretical 

methods and computational techniques to model or 

mimic the behaviour of molecules. In the absence of the 

crystal structures of the complexes, molecular modeling 

was used to reveal their structural information. Minimum 

energy configurations of the complexes were achieved 

SJIF Impact Factor 3.881 Review Article ejbps, 2016, Volume 3, Issue 12, 223-224. 

European Journal of Biomedical 
AND Pharmaceutical sciences 

 

http://www.ejbps.com 

 
 

ISSN 2349-8870 

Volume: 3 

Issue: 12 

223-224 

Year: 2016 

*Corresponding Author: Peer Irfan Rashid 

Department of Chemistry, Govt. SP College Srinagar J&K (India). 

ABSTRACT 

The high level of control possible over the architectural design of dendrimers; their size, shape, branching 

length/density, and their surface functionality, clearly distinguishes these structures as unique and optimum 

carriers in that application. The bioactive agents may be encapsulated into the interior of the dendrimers or 

chemically attached/physically adsorbed onto the dendrimer surface, with the option of tailoring the carrier to the 

specific needs of the active material and its therapeutic applications. In this regard, the high density of exo-

presented surface groups allows attachment of targeting groups or functionality that may modify the solution 

behavior or toxicity of dendrimers. 

 

KEYWORDS:  Size, Dendrimers, Therapeutic, Toxicity, Tailoring. 

 



Rashid et al.                                                                    European Journal of Biomedical and Pharmaceutical Sciences 

 

www.ejbps.com 

 

 

224 

by the applications of molecular mechanics which have 

become tools of increasing utility for the structural 

investigation of metal complexes. Energy minimization 

basically alters the geometry of molecules to lower the 

energy of the system. As a result of alteration of 

molecular geometry, the most stable configuration is 

achieved. The energy minimization process searches for 

a molecular structure wherein energy remains constant 

with infinitesimal changes in geometry. These studies 

were carried out by using semi-empirical PM3as 

implemented in the hyperchem 8.0. Polak-Ribiere was 

used as the conjugate gradient algorithm keeping RMS 

gradient of 0.01 kcal/Å mol. The ball and stick models of 

CuL, CoL are shown in Fig.1. The total energies and 

heats of formation of CuL and CoL were -209761& -

191699and 772.14 & 325.27 kcal/mole, respectively. 

Besides, the volumes of the modeled complexes 

were1578.28 and 1731.50 Å3, respectively. Besides, the 

hydration energies of CuL and CoL were 96.94and -

1585.47 kcal/mole. Moreover, log p values of CuL and 

CoL were also calculated and found as -1.56 and -0.76, 

respectively Fig.1. 

 

 
Fig. 1 A perspective view of ball and stick of energy minimized configuration of Copper ligand and Cobalt 

ligand lone pairs have been explicited   for clearity. C, H, N &O2 atoms have been indicated by cyan, white, blue 

and red balls respectively. Copper and Cobalt have been indicated by yellow spheres respectively 

 

CONCLUSION 

The facile synthesis of a dendrimeric ligand and its 

copper (II) and cobalt(II) complexes has been described. 

Both the ligand and its complexes were obtained in good 

yields. Copper (II) and cobalt(II) complex had square 

pyramidal and square planer geometries, respectively. 

Molecular modeling studies indicated the total energies 

of CuL and CoL as -209761 & -191699 kcal/mole, 

respectively. Besides, their heats of formation were 

772.14 & 325.27 kcal/mole, respectively. 
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