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Abstract: 

            Studies of the complexes of metal ion with thiourea derivatives. Complexes has been carried out on the basis of  IR, NMR, 

electronic spectra etc. Thiourea derivatives used as ligand  and their Metal Complexes have been synthesized (Diethyl  Benzoyl 

thiourea derivative). Studies of Antimicrobial Activity( S.aureus,S.typhi) The metal complexes and ligand show potential 

activities. 
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1.Introduction:  

            Industrial production and the use of Fe, Co, Ni, Ag, Pb elesments can cause environmental pollutions. On the other hand, 

some of these metals are present in trace amount as essential elements for the biological systems and these metal ions also play an 

important role in bio-inorganic chemistry. In order to understand the role of these metal ions in biological systems, structural 

studies of the biological compounds and their metal complexes are extremely important. Compound containing carbonyl and 

thiocarbonyl groups occupy an important position among organic reagents as potential donor ligands for transition metal ions,  

among these thio derivatives are potentially very versatile ligand, able to coordinate to range of metal centre as a neutral ligands, 

mono ions or dianions .The oxygen, nitrogen and sulphur donor atoms of thiourea derivative provide multitude of bonding 

possibilities. Both the ligands and their metal complexes display a wide range of biological activities[6].  

             In view of this, we focused on synthesis, charactersition of complexes on the basis ofelectronic spectra[19], magnetic 

measurements and spectral analysis. Infra red spectra of complexes indicate that bonding through, oxygen and sulphur 

Antimicrobial activity Studies( S.aureus,S.typhi)  

 

2.Materials and Methods   

  

2.1Synthesis:  

The ligands were prepared by procedure to that reported in the literature[1].A solution of benzoyl chloride (0.05 mole) in 

acetone (30 ml) was added dropwise to a suspension of potassium thiocyanate (0.05 mole) in acetone (30 ml). The reaction 

mixture was heated( 30 0C) under reflux for 30 min., and then cooled to room temp.A solution of secondary amine ( 0.05 mole ) 

in acetone ( 30 ml) was added and the resulting mixture was stirred for 2 hour, hydrochloric acid ( 0.1N , 100 ml) was added and 

the solution is filtered. The solid product was washed with water and purified by recrystallisation from an ethanol– 

dichloromethanol mixture (1:2). Metallic complexes were prepared according to the method described in the literature[2]. 

A solution of metallic acetate (0.05 mole) in ethanol (30 ml) was added dropwise to a solution of the ligand in ethanol (30 ml), 

1:2 ratio for all metal with a small excess of ligand at room temp. And the resulting mixture was stirred 30 min. The solid 

complexes were filtered and re-crystallized from a 1:2 ethanol– dichloromethane mixture.(during preparation pH control ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.jetir.org/


© 2019 JETIR June 2019, Volume 6, Issue 6                                                             www.jetir.org (ISSN-2349-5162) 

JETIR1908891 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 649 
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 M= Co2+,   Cu2+   ,Ni2+ 

The molar conductance values for the complexes in DMF and DMFSO at 10-3 m dilution are in the range of 3.2 -6.8 ohm-1 cm2 

mol-1[8] suggesting non electronic nature of these complexes. Ligand has four co-ordinating sites[3]. The result showed that two 

ligand and  molecules might co-ordinate to the metal ion[13]. In order to identify the structure of complexes, IR, NMR, Spectra 

were also investigated[4]. 

           

3.RESULT AND DICSUSSION: IR spectra of the ligands showed strong band at 1715-1730 cm-1,which is the characteristic peak of  

carbonyl group(C=O).while in complexes this band shifted to the region 1650-1670 cm-1, indicating the co-ordination of carbonyl 

oxygen atom of ligand with metal ion. Meanwhile strong band at 820-840cm-1 in the free ligand, which was assigned to the C=S gp, 

significantly disappeared in the complexes, indicating that sulphur, atom contributed to the formation of the complexes[17]. 

.The spectra of complexes showed only the peak at δ 11.73 ppm for NH, while peak at δ 12.81 ppm for NH between C=S, C=O group  

disappeared, indicating the removal of this proton and formation of C=N group. Aromatic skeleton vibration at 1424cm-1[14].C-O 

stretching at 1307 cm-1[15]. Symmetrical six member ring stretching [16]. 

         Aromatic C-H,3060(w) Aromatic C-H,710(m)  Aromatic skeleton vibration,1425(w) C-N,1274(M), C=N 1610(m),C-O 1307 

(m),C=S 1850(m) ,M-O 536(m) t(CH3),1.1,q(CH2),1.8. 

  3.1  ELECTRONIC SPECTRAL DATA OF METAL COMLEXES      
The electron spectra  

complexes shows very 

broad band in 

43.30KKrigions[12] and 

two band in the25-76KK 

range this region 

screened by intense charge transfer band exhibited broad band maxima at 25.76KK.  electronic spectra resembles with most of  

complex in octahedral environment [9,10]. 

 

 

 

Complex Absorption 

spectra 

Wave no (k k) 

    M (diethyl thiourea deriva.)2  224. 43.30 

291 33.30 

388 25.76 
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3.2FUNDAMENTAL INFRARED BANDS (cm-1) of METAL COMPLEX 

Assignment Ligand (in cm-1) ML2(in cm-1) 

Aromatic C-H 3060cm-1 3064cm-1 

Aromatic (monosubstituted 

benzene) 

690cm-1 -750 cm-1 710cm-1 

 

 

Aromatic 

skeletal vibration 

1425cm-1 1445cm-1 

C=N stretching 1610cm-1 - 

Amide (N-H stretching) 3425cm-1 - 

C=O Amide 1670-1725cm-1 - 

C-N stretching 1425cm-1 1420cm-1 

C=S(asymmetric stretching ) 1850cm-1 - 

C-H Stretching 2950cm-1-3000cm-1 3100cm-1 

C-O Stretching 1307cm-1 1300cm-1 

M-O stretching - 538cm-1 

 

3.3NMR SPECTRA FOR METAL LIGAND COMPLEX 

Assignment Ligand ML2 

Benzene (m) δ  8.5    ppm δ 8.2 ppm 

N-H(amide proton ) δ 11.73 ppm - 

-CH2-(t) - δ 1.8 ppm 

-CH3 (q) - δ 1.1 ppm 

 

 

3.4Antimicrobial Studies: 

      In antimicrobial activity of the three complexes and one ligand by the standard disc diffusion method [24]. The microbial 

activities performed against overnignt grown cultures of five selected bacteria namely,.,S.aureas.,S.typhi, on  agar media 

.Overnight grown microbial were speread on agar petriplates and kept for about half an hour. The disc were placed and test 

solutaion was ioaded. Dilution were made in DMA 15mg concentration . After addition of each of the test solutions, the 

inoculated plates were kept at room tempture, for about an hour to enable diffusion of the test solutions and subsequently 

incubated at 370c . Microbial growth inhibition was determined by measuring the diameter of zone of inhibitions which was 

assessed at the end of 24 hrs incubation. 

    From the zone of inhibitions test(table-1)  it has found that when agar plates were supplemented with antibiotics e.g. 

S.aureas.the inhibition areas was 15mm.When the same agar plates were supplemented with fungal species it has been observed 

that the zone of inhibitions was less. From the above results it is seen that these complexes and ligand posses antimicrobial 

activity .The antimicrobial activity increased on the concentrations of compound increased. 

It is known that in a complexe the positive charge of the metal is partially shared with donor atoms present in the ligand and there 

may be pi electron delocalization over the whole chealating ring .This increases lipophilic character of the complex and favors its 

permeations through the lipid layer of the bacterial membrane. 

 

 

 

 

http://www.jetir.org/


© 2019 JETIR June 2019, Volume 6, Issue 6                                                             www.jetir.org (ISSN-2349-5162) 

JETIR1908891 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 651 
 

Table-1 

3.5Antimicrobial activity of complex and ligand. 

 

 

Fig.(1)Zone of inhibition of complex and ligand with S.aureas. 

 

                                                                                Fig.(2)Zone of inhibition of          complex and ligand with S.typ 

 

 

 

3.6 

 

 

 

Test complex Diameter zone of inhibition 

S.aureas S.typhi 

Thioureadrivatives 18mm 15mm 

Ni( thioureadrivatives)2 No zone No zone 

Co( thioureadrivatives)2 15mm 12mm 

Cu( thioureadrivatives)2 15mm No zone 
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  3.7 

 

  

4.Conclusions:  

 Above the N.M.R ,I.R data shows that successfully synthesized  Metal 

Ligand (Thiourea Derivative)  Complexes 

                This study has been of preliminary nature with the objective of establishing the N.M.R,I.R   electronic spectra.  

Biological activity of complex and ligand studied  

Metal complexes and ligand shows superior activity,these complexes and ligand used as chemotherapeutic agent and hold much 

promise in the field drug discovery. 
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