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ABSTRACT 

Several organic compounds containing nitrogen and sulphur are reported in the literature to possess 

antifungal, antibacterial, antimalarial, antitubercular, anticarcinogenic and several other pharmacological 

properties. Complex formation has been suggested as one of the important mechanism for drug action, as 

metal complexes have been reported to play an important role in biological activities of drugs. The role of 

metal ions in the biological system is perceived in connection with the enzymes, polypeptides and amino 

acids. A number of metal chelates have been found to play an important role in plant photosynthesis.  
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INTRODUCTION: 

Heterocyclic compounds are cyclic compounds containing a hetero atom in the ring. The common hetero 

atoms are oxygen, nitrogen and sulphur. The important heterocyclic nucleuses are pyridine, quinoline, 

pyran, pyrazine, pyrimidine, pyrole, indole, furan, oxazole, thiazole etc. The heterocyclic compounds are 

commonly found in the plant and animal kingdom, some of them are essential for physiological action.  

Heterocyclic compounds are having their own importance in various fields of theoretical and applied 

chemistry. They are used in industries as anticorrosive reagent and corrosion inhibitors 1; 2 for brass and 

copper. Some of the heterocyclic compounds are used as drugs and in such compounds the heterocyclic 

nuclei played a significant role in the cure of different diseases. Some of them are pyrazole, thiazole 

tetrazole, thiazolyl benzimidazole possess anthelmentic activity against nematodes infecting the gastro 

intestinal tract of domestic animals. Transition metal ions have a tendency to form complexes with 

ligand. This tendency is due to their incomplete d-orbital. Several heterocyclic compounds are known, 

which act as ligands and form complexes with various metal ions. These metal complexes are used in the 

field of medicine and analytical chemistry. Some of the metal ions plays an important role in biological 

system. Metal complexes of amino acids and complexes of platinum and palladium with sulphur and 

nitrogen donar ligands have been reported
 
as anti-tumour reagents. Recently in cancer chemotherapy, 

several heterocyclic transition metal complexes have been used. Oxazole, thiazole, oxazoline and 

thiazoline have attracted the attention of  many workers due to their chemistry and wide range of their 

pharmaceutical activity. They are mainly used as analgesic, nematocides, bactericides and fungicides. 

Thiazole and its derivatives possess antimalarial, antifungal, antibacterial and antitubercular activities. 

Several heterocyclic compounds form complexes with transition metal ions and these complexes have 

shown importance in the field of medicine and analytical chemistry. Recently a large number of 

pharmaceutical applications of oxazole and oxazole derivatives like hypertensive, analgesic, 

antinflammatory, antibacterial, antiviral, antitubercular, anticonvulsant, urniary tract infection, sedative, 

cardiac stimulant, antihistaminic, muscle relaxant and hypotensive, have been reported. Oxazoline 

derivatives have been of interest because of their plant growth regulating activitity
 
as well as their 

antibacterial
21

 and antifungal character. A very few scattered references are available on metal complexes 

of oxazole and thiazole which shows antifungal activities. The survey of the literature revealed that no 

systematic work have been done on the structural and biological aspects of transition metal complexes of 

substituted oxazole, oxazoline, thiazole and thiazoline, so it is worth while to prepare transition metal  
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complexes of substituted thiazole, thiazoline, oxazole, oxazoline and study their structural and biological 

activity. 
 

REVIEW OF LITERATURE: 

The word fungicides made from two latin words viz. fungus and caedo, have been used to wage war 

against fungal attack. A fungicide is an agency which has an ability to destroy or kill fungus or prevent 

the growth of fungus. A fungicide prevent the damage caused by the fungus on the crop. A large number 

of organic compounds containing nitrogen, oxygen and sulphur are known which possess antifiugal, 

anticarcinogenic and pharmacological properties.   

A number of heterocyclic compounds are known which form complexes with various transition metal 

ions. These metal complexes have shown importance is the field of medicine and analytical chemistry. 

Metal ion plays an important role is the biological system specially is maintaining the osmotic balance in 

multiphase system and as necessary component in various enzymatic reactions. Metal complexes of 

various heterocyclic compounds are used in cancer chemotheraphy. Metal complexes with sulphur and 

nitrogen donar ligands have been reported to possess antitumour activity. The chemistry and the various 

activities of oxazole class of compounds have attracted the attention of many workers. A large number of 

pharmaceutical applications of oxazole and its derivatives have been reported in literature like 

hypertensive, analgesic, antinflamatory, antibacterial, antiviral , antitubercular  anticoncvlsent , urinary 

tract infection, sedative, cardiac stimulant, antihistaminic muscle relaxant and hypotensive . The plant 

growth regulating activity  and antibacterial and antifungal character of oxazoline derivatives have 

attracted the interest of several workers. 

4, 5 - Tetra and penta methylene 2-amino oxazole as hypertensive agent, active in both normal and 

hypotensive dogs and cats have been reported by Brill (2005) . Sacter and coworkers (2004). reported 

that 4-methyl- 5- (chloro ethyl) Oxazole have good hypnotic, sedative and anticonvulsive activity. 4-(2-

Amino oxazole) or (2-amino thiazole -4-yl) acids useful as anticancer, autibacterial and analgesic drugs 

have studied by Ito et al (1985) .  

Masscesi et al (2001) prepared 2, 5-dimethyl oxazole complexes of Mn (II) and studied their chemical 

analysis, electronic and I.R. spectra, magnetic and molar conductance at 25
0
C. and found that complexes 

are generally non conducting in D.M.F. They are highly spin and hexa co-ordinanated and high polymers, 

monodentate terminal and bridging.  

Zakharova et al. (2002) studied inhibitory activity of Pd (II) and Pt (II) complexes with iso-oxazole, and 

found that its Me and Ph derivatives have much stronger inhibitory, effect than the free ligand. The Pd 

(II) complexes have greater effect probably due to other active centre of the enzyme. Pd (II) and Pt (II) 

complexes with 2, 5 dimethyl benzo - oxazole and 2, 5-di phenyl oxazole were prepared and studied by 

Masscesi et. al. (2001) The chemistry and wide range of pharmaceutical properties of thiazole and 

thiazoline have attracted the interest of many workers. Due to the presence of thiourea moiety in thiazole, 

they act as hypo/hyper glycemic agent. Thiazoline and their derivatives have shown various activities. 

They are chiefly used as analgesic, nematocides, bactericides and fungicides. Thiazole and their 

derivatives possess antimalarial antifungal, antibacterial and antitubarcular activity. 

Hampel and Muller (1995) prepared a number of 2-alkyl amino and 2-aryl amino, 4-aryl thiazole by the 

reaction aryl diazomethyl ketone with thiourea or N-Substituted thiourea derivatives Mass spectrometry 

of various thiazoles were studied by Fried mann et al (1994). Several workers prepared substituted 2-

amino thiazole which were found to be a good diazotising components. They can be used as intermediate 

for the preparation of various fungicides and insecticides. 

The activity of several enzymes depends upon the interaction of imidazole or thiazole group with 

transition metal ion therefore a number of metal complexes of 2-amino thiazole,  2-aminobenzothiazole 

have been reported in the literature. A review appeared in the literature on the metal complexes of 

sulphur and nitrogen chelating agents and a special attention have been laid on cancer therapy, 

carcinostatic and antiviral activity of these ligands and their metal complexes. Livingstone (1984) have 

discussed in detail the various theoretical aspects of different types of organic ligands having sulphur as 

donar atom viz. sulphides, thioethers, thioles and thiones. It has been observed that the metal complexes  



International Journal of Education and Science Research Review 
                Volume-2, Issue-3                      June- 2015                             E- ISSN 2348-6457  

                 www.ijesrr.org                                                                        Email- editor@ijesrr.org 

Copyright@ijesrr.org Page 98 
 

 

formed by ligands having sulphur and nitrogen donars are of great  importance in biological metabolic 

process. It includes several amines containing cystine, thiophenols, gluthionas, mercapto acetates, and 

marcaptopurites. Schiff's bases have gained prominence as pharmacologically important tuberculostatic 

activities. Mehra et al (2000) have prepared several alkyl / aryl amino propyl-2-amino - 4 - phenyl 

thiazole, 2 - amino benzothiazole and amino (substituted) benzo - thiazole as potential local anaesthetics.  

Lewis base complexes of Zn (II), Cd (II), Hg (II), Fe (II), Pd (II), Co (II), Ni (II), and Cu (II), 

thiocyanates and cynates were prepared and studied by Singh et al
52

 They found that thiocynates unit is N 

- bonded in Zn (II), Co (II), and Fe (II), complexes while in Hg (II), and Pd (II) complexes It is S-bonded, 

N-bonded or bridged in Ni (II). Complexes and S-bonded or bridged in Ni (II), complexes and S-bonded 

or bridged in Cd (II) complexes cyanate groups in Co (II), and Ni (II) complexes are bridged. Several 

fluoro aryl thiazole and related compounds
53

 were prepared by the condensation of fluoroketones and aryl 

thioureas in the presence of iodine. These compounds have shown fungicidal activity. 
 

PROPOSED WORK: 

It is proposed to prepare transition metal complexes of Cu (II), Fe (II) and Fe (III) with substituted 

oxazole, thiazole, oxazoline and thiazoline especially methoxy, ethoxy, propoxy etc. It is further 

proposed to study the effect of substitution on the biological activity of metal complexes and to establish 

some relation, if any, between the fungicidal activity with metal ions. Metal complexes will be 

synthesized by the interaction of ligands with metal ions in an appropriate solvent and at required pH. 

The newly synthesized complexes would suitably be characterized by the determination of their 

elemental analysis, melting point and various other physical properties. Structure of these complexes will 

be established by determination of their molecular weight, I.R., magnetic and electronic spectral studies. 

Conductivity measurement of these complexes in non-aqueous solvent would be undertaken with a view 

to examine their electrolytic behaviours.. 
 

UTILITY OF THE WORK: 

The proposed investigation will be an important contribution to the existing knowledge in the field of 

transition metal complexes having fungicidal activity. Since these complexes will have some biological 

activity, hence they can be easily used as such or in solution as fungicides. 
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