
 

Received: 03rd May-2013                                    Revised: 09th June-2013                 Accepted: 12th June-2013 
Research article 

SYNTHESIS, CHARACTERIZATION, ANTIMICROBIAL AND DNA CLEAVAGE STUDIES OF 
TRANSITION METAL COMPLEXES OF 4-(TRIFLUORO-4-YLIDENE) HYDRAZINE 

CARBOTHIOAMIDE. 

Richa Kothari* and Brajraj Sharma1 

Department of Chemistry, ITM University, Gwalior India                                                          
Email: richa.kothari.chem@itmuniverse.in 

ABSTRACT:  New complexes of Co(II), Ni(II), Cu(II), Cd (II), Pt(II),and Pd(II) with 4-(trifluoro-4-ylidene) hydrazine 
carbothioamide have been synthesized. All the new compounds were characterized by elemental analysis, molar 
conductance measurements, magnetic susceptibility measurements, LC-MS. H1NMR, FTIR and electronic spectral 
studies. Based on the molar conductance measurements in DMF the complexes may be formulated as [Ni(L)2Cl2] and 
[M(L)2]X2 (where M = Co (II), Cu (II), Cd (II), Pt (II) and Pd(II) and X = Cl - , CH3COO - due to their non electrolytic  
nature respectively. The antimicrobial activities of the ligand and their complexes have been studied by screening the 
compounds against the bacteria E. coli and S. aureus and also the fungi Asperillius niger and candida albicans and 
results have been compared with standard drug streptomycin and fluconazole. The data indicate that the metal 
complexes have higher antimicrobial activity than the free ligand and the standard drug. The DNA cleavage 
experiments, performed using gel electrophoresis with the corresponding metal complexes in the presence of H2O2 
showed that all the complexes afford a pronounced discernible DNA cleavage evidenced by the disappearance of form I 
(supercoiled) of DNA and the production of formII (Linear). 

Keywords: Transition metal complexes, hydrazine carbothioamide, spectral studies, DNA cleavage, Antimicrobial 
studies. 

INTRODUCTION  

Interest in thiosemicarbazone chemistry has flourished for many years, largely as a result of its wide range of uses, for 
example, as antibacterial, antifungal, chemotherapeutic and bio- analytical reagents (Arion et al, 2002, Gracia et al, 
2003, Hu et al, 2006, Jouad et al, 2001, Golcu et al, 2006, Balnz and French, 1968). Coordination complexes of 
thiosemicarbazone ligands are gaining increasing importance in recent years particularly in the design of repository; 
slow release or long acting drugs in nutrition and in the study of metabolism. The activity of these compounds is 
strongly dependent on the nature of the hetero atomic ring and the position of attachment to the ring as well as the form 
of thiosemicarbazone moiety (Singh et al, 2005). These are studied extensively due to their flexibility, selectivity and 
sensitivity towards the central metal atom and structural similarities with natural biological substances, and due to the 
presence of imine group (-N=CH-) which imparts the biological activity (Chandra et al, 2001, Raman et al, 2001, 2002, 
2005, singh et al, 2004). Among the metal complexes of thiosemicarbazones, the Palladium (II) chelates have been 
especially studied regarding their antitumor potentials (Tosi, 1986, Hall et al 2000). Moreover, Palladium (II) 
complexes with nitrogen – containing ligands are the subject of intensive biological evaluation in the search for less 
toxic and more selective anticancer therapies (Jakupee et al, 2003, Giovagnini et al 2005). In addition to these, Ni (II) 
and Pt (II) complexes of thiosemicarbazones have been reported as compounds that present biological activity (Chandra 
et al 2007, Kovala et al 1997). In view of the above discussion, in the present paper “Synthesis, Characterization, 
Antimicrobial and DNA cleavage studies of transition metal complexes of 4-(trifluoro-4-ylidene) hydrazine 
carbothioamide” are discussed. 

Experimental: - All reagents used for the preparation of the ligand and its complexes were of Merck 
products. All the employed solvents were of standard spectroscopic grade.  
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Synthesis of 4-(trifluoro-4-ylidene) hydrazine carbothioamide ligand. 
A hot ethanolic solution (20ml) of thiosemicarbazide (2.5 gm, 0.020 mol) and an ethanolic solution (20 ml) of p- 
trifluorobenzaldehyde (2.1 g, 0.020 mol) were mixed slowly with constant stiring. This mixture was refluxed at 70-80°C 
for 4 hr. On cooling, a white colored compound precipitated out, which was filtered, washed with cold ethanol and dried 
under vacuum over P4O10. Yield: 64%; m.pt. 220°C Anal. Calcd. (%) for C9H8N3F3S (244); C(61.20); H,(3.42); N, 
(17.6)., Found (61.24); H, (3.44) N, (17.8).     

 

Fig 1. Structure of the 4-(trifluoro-4-ylidene) hydrazine carbothioamide ligand. 

Synthesis of complexes 
A hot ethanolic solution (20ml) of the required metal salts (1mmol) was mixed with a hot ethanolic solution 20ml of the 
required ligand (1mmol). This reaction mixture was continuously stirred and refluxed for 6 hr at 75°C. On cooling, a 
colored complex separated out, which was filtered, washed with cold ethanol and dried under vacuum over P4O10.        
Physical measurements 
Elemental analysis was performed at RSIC, CDRI, Lucknow and the nitrogen content of the complexes was 
determined using the Kjeldhal method (Vogels, 1989). The molar conductivity was measured on a Elico digital 
conductivity bridge. The magnetic moment was measured at room temperature on a Gouy balance using CuSO4.5H2O 
as the Calibrant. Electronic impact mass spectra were recorded on a JEOL – DX-303 mass spectrometer. The H1NMR 
spectra of the ligands and the metal complexes were of recorded at room temperature and a Bruker Advance DPX – 300 
spectrometer using DMSO – d6 as the solvent by employing TMS as internal standard. The IR spectra were recorded as 
KBr pellets on a FTIR spectrophotometer. The Electronic spectra were recorded in DMSO on a shimadzu-uv mini – 
1240 spectrophotometer. Gel electrophoresis experiment was done by solutions of CT-DNA in 50 mM NaCl/5 mm tris 
– HCl (pH = 7.0). It gave a ratio of uv absorbance at 260 and 280 nm of Ca 1.8-1.9, indicating that the DNA was 
sufficiently free of protein contamination. The molar absorption coefficient was taken as 6600 m-1cm-1. Stock solutions 
were kept at 4° C and used within 4 days. Doubly distilled water was used to prepare the buffer.  
Antibacterial screening:-  
The invitro biological screening effects of the investigated compounds were tested against the bacterial strains Bacillus 
subtilis, E. coli and s.aureus by spread plate technique using nutrient agar medium. The stock solutions of compounds 
were prepared by dissolving the compounds in DMSO. Streptomycin was used as standard drug and DMSO served as 
control. Antibacterial potency of ligand and the metal (II) complexes were measured against all the tested bacteria 
according to the standard disc diffusion method where air dried sterile whatman filter paper discs (6 mm diameter) with 
centers of at least 24 mm apart were deposited on nutrient agar plate using aseptic technique. Bacterial inoculums 
containing approximately, 104≈106 colony forming units CFU m-1 were spread on the surface of nutrient agar. The test 
complex at dose 10 µg / disc was added into disc. The fourth disc was supplemented with reference drug streptomycin 
at dose 10 µg / disc serving as positive control. The plates were incubated immediately at 37° C for 24 hrs. Activity was 
determined by measuring the diameter of zones (mm) showing complete inhibition. Growth inhibition was calculated 
with respect to positive control. 
Antifungal screening  
One animal fungus (Candida albicans) and one plant fungi (Aspergillus niger) were selected for this study. Soubaured 
dextrose agar (SDA) for animal fungi and potato dextrose agar (PDA) for plant fungi were used for fungal growth 
media.  
 

International Journal of Applied Biology and Pharmaceutical Technology          Page: 177                             
Available online at www.ijabpt.com 



 
 
 

Richa Kothari and Brajraj Sharma                                     

Antifungal activities of ligands and the metal (II) complexes were observed against both the test microorganism 
according to the standard disc diffusion method to (Beur et al., 1966), where air dried sterile whatman filter paper discs 
(6 mm diameter) with centers of at least 24 mm apart were deposited on growth media in plate using aseptic technique 
(Patel et al., 1993). Fungal inoculum containing approximately 105 spores / ml was spread on the surface of growth 
media. The test compound at dose 10 µg/disc and known drug Fluconazole INN at dose 10 µg/disc serving as positive 
control were applied into disc respectively. Plates’ were kept at low temperature (4°C) for 24 hrs to allow maximum 
diffusion then incubated immediately at 18~27°C for 5 days. Activity was confirmed by measuring the diameter of zone 
(mm) showing complete inhibition. Growth inhibition was calculated with respect to positive control.       
Assay of Nuclease activity 
The efficiency of DNA cleavage was measured by determining the ability of the complexes to form open circular (OC) 
or nickel circular (NC) DNA from its super coiled (SC) form. The DMF solution (1×10-3 M) containing metal 
complexes (5µL, 250 µM) were taken in a clean eppendroff tube and 1µg of CT-DNA was added. The contents were 
incubated for 30min at 37°C and loadded on 0.8% agarose gel after mixing 3µL of loading buffer (0.25% bromophenol 
blue + 0.25% xylene cyanol + 30% glycerol sterilized distilled water). Electrophoresis was performed at constant 
voltage (75v) until the bromophenol blue reached upto ¾ length of the gel. Further the gel was stained for 10min by 
immersing it in ethidium bromide solution (5 µg/ml of water) and then destained for 10 min by keeping it in sterile 
distilled water. The plasmid bands were visualized by photographing the gel under a Uv transilluminator. The reaction 
was carried out under oxidative or hydrolytic conditions [20]. 

RESULT AND DISCUSSION    

The transition metal complexes of [NiL2Cl2] and [M (L)2] X2 (where M = Co(II), Cu(II), Cd(II), Pd(II) and Pt(II)) 
complexes were synthesized by the condensation of hydrazine carbothioamide ligand with metal salts in a 2:1 molar 
ratio. (Where X = Cl-, CH3COO -). All complexes are stable to the atmosphere and had high melting points. Elemental 
analysis were within ± 0.5% for C, H and N and the low molar conductance values of all the complexes in DMSO at 
room temperature indicated them to be non-electrolyte. However, we could not grow single crystals suitable for X-ray 
crystallographic studies. All complexes are freely soluble in DMF, DMSO, and Ethanol but insoluble in water. Physical 
properties and molecular weight calculated by cryoscopic method are given in Table 1. 

Table-1 Physical and Analytical data of the ligand and their Transition metal complexes. 

S.No Molecular formula 
& molecular weight Color Yield M.P.(°C)

Molar 
Conductance 
(Ώ-1 cm2 mol-1) 

% N %C % H % S % M 

1. C9H8N3F3S            
244 Yellow 85 % 150 ---- 17.6 

(17.7) 
61.20 

(61.21) 
3.42   

(3.44) 
14.24  

(14.26) ---- 

2. [Co(C9H8N3F3S)2] Cl2     
617.93 blue 75 % 238 40.1 17.4     

(17.2) 
53.60   

(53.61) 
3.34    

(3.36) 
12.66  

(12.68) 
6.5     

(6.6) 

3. [Ni(C9H8N3F3S)2 Cl2]   
617.70 Green 40 % 310 36.4 32.8     

(32.9) 
52.80    

(52.81) 
3.42    

(3.43) 
14.60   

(14.61) 
7.2     

(7.4) 

4. [Cu(C9H8N3F3S)2] 
(CH3COO)2        687.65 Yellow 75 % 205 2.1 36.4    

(36.6) 
52.43    

(52.44) 
3.28    

(3.29) 
15.08    
(15.1) 

7.9     
(8.0) 

5. [Cd(C9H8N3F3S)2] Cl2     
671.91 White 95 % 320 31.4 17.9     

(17.10) 
53.94   

(53.95) 
3.26    

(3.27) 
12.27    

(12.29) 
8.1     

(8.3) 

6. [Pd(C9H8N3F3S)2] Cl2     
665.4 Red 50% 280 23.9 18.2     

(18.4) 
60.88    

(60.89) 
3.22    

(3.24) 
12.26   

(12.28) 
7.3     

(7.4) 

7. [Pt(C9H8N3F3S)2] Cl2      
754.09 

Green 65 % 320 40.9 20.8     
(20.9) 

60.88    
(60.90) 

3.65    
(3.66) 

30.16    
(30.18) 

7.8     
(8.0) 
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IR spectra 

The infrared spectra of the free Schiff base ligand (Table -2) showed a strong band  in the region of 1532-1599 cm-1, 
which is characteristic of the azomethine (C=N) group [21]. According to the literature (Mitra et al 2006, Kumar et al 
2010, Rajendran et al, 2010, Pouralimardan et al, 2007, Imran et al, 2010, Mohamed and Sharaby, 2007, Nakamoto K, 
1997), the participation of the nitrogen atom of the Schiff base ligands in the coordination sphere should reduce the 
bond order in the C=N group due to the strong donation of electron density toward the metal ion and result in a decrease 
in the C=N stretching frequency. In the IR spectra of the Schiff base complexes (Table-2), the band due to   ν(C=N) 
showed a negative shift and appeared at 1618-1636 cm-1, indicating coordination of the azomethine nitrogen to metals 
(Roy, 2009, Naresh Kumar and Ramesh, 2004). This range of ν(C=N) vibrations is in the region reported for the 
coordinated C=N group (Pawar et al 2004). The lower values of ν(C=N) may be explained on the basis of a drift of the 
lone pair density of the azomethine nitrogen towards the metal atom. The medium intensity bands that appeared in the 
440-471 cm-1 region are assignable (Singh et al 2010) to ν (M-N) vibrations. They appear area of the sharp single band 
in the 3137-3443 cm-1 region assignable to the condensed N-H group (Prasad et al 2007). This is further confirmed by 
the appearance of a characteristics ν(C-N) band at around 1163-1281 cm-1. The bands in the region 697-762 cm-1 may 
be assigned to ν(C-H) out of plane bending of aromatic ring. 

Table 2: IR spectral data of the Schiff base ligand and their metal complexes. 

S.No. Complex ν (NH2 ) ν (N-H) ν(Ar-H) ν(C=N) ν (C=S) 

1. C9H8N3F3S 3271 3443 3012 1599 1162 

2. [Co(C9H8N3F3S)2] Cl2 3276 3434 3013 1609 1152 

3. [Ni(C9H8N3F3S)2 Cl2] 3273 3430 3006 1610 1165 

4. [Cu(C9H8N3F3S)2] (CH3COO)2 3354 3493 2926 1578 1168 

5. [Pd(C9H8N3F3S)2] Cl2 3251 3394 2991 1618 1163 

6. [Cd(C9H8N3F3S)2] Cl2 3289 3453 3004 1607 1187 

7. [Pt(C9H8N3F3S)2] Cl2 3262 3454 3149 1613 1168 

 

Fig-2. IR Spectra of 4-(trifluoro-4-ylidene) hydrazine carbothioamide ligand. 
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Fig-3. IR spectra of [Cd(C9H8N3F3S)2] Cl2  complex 

NMR Spectra  

The H1NMR spectra of all complexes were obtained in the CDCl3 at room temperature using TMS as an internal 
standard. The aromatic region shows a sharp singlet at δ 7.63 ppm assigned to the phenyl protons and a quartelate at δ 
2.56 ppm due to NH2 protons.  The multiplets observed in the region 7.63-7.94 ppm may be assigned to the aromatic 
protons of benzene ring (Costamapna J, et al 2000). The H1NMR spectra of metal complexes shows signals 
corresponding to -NH2, and aromatic (C-H) protons at 2.25 respectively.   

Table 3 - H1NMR spectral data of Schiff base ligand and their metal (II) complexes. 

S.No. Complexes δ NH2 δ NH δ HC=N δ Ar-C-H 

1. C9H8N3F3S 2.56 11.61 8.12 7.63 

2. [Co(C9H8N3F3S)2] Cl2 2.67 11.30 7.98 7.62 

3. [Ni(C9H8N3F3S)2 Cl2] 2.56 11.65 7.86 7.47 

4. [Cu(C9H8N3F3S)2] (CH3COO)2 2.55 11.42 7.98 7.62 

5. [Pd(C9H8N3F3S)2] Cl2 2.12 10.79 8.6 7.63 

6. [Cd(C9H8N3F3S)2] Cl2 2.55 11.65 8.12 7.47 

7. [Pt(C9H8N3F3S)2] Cl2 2.12 10.12 8.12 7.63 
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Fig-4 NMR spectra of 4-(trifluoro-4-ylidene) hydrazine carbothioamide ligand. 
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Fig-5 NMR spectra of [Pd(C9H8N3F3S)2] Cl2 complex 
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Mass spectra  

The mass spectrum of ligand and their metal complexes of Co (II), Ni (II), Cu (II) ,Cd(II) Pt(II) and Pd(II) transition 
metal complexes were recorded under liquid secondary ion mass spectral condition (Lever, 1984, Serin 2001, Lever and 
Mantvani, 1971). All the spectra exhibited parent peaks due to molecular ions [M] +. The mass spectra of ligand and 
their transition metal complexes showed abundant ions at m/z 248.1, 679, 588.1, 646.1, 448.0 and 760.2. The ions 
support the proposed composition and structure. The molecular ion peak occurs at 262 of ligand and 646.0 of their metal 
complexes. In addition to the molecular ion peaks, the spectra exhibited other peaks assignable to various fragments 
arising from the thermal cleavage of the complexes. The peak intensities given an idea of a stability of the fragments 
which showed at 231.1 for ligand and 248.1 for metal complexes. 

m/z
226 228 230 232 234 236 238 240 242 244 246 248 250 252 254 256 258 260 262 264 266 268 270

%

0

100
RICHA 4-TFT 7f- 6 (0.111) Cm (3:18) TOF MS ES+ 

2.30e3231.1
2296

248.1
1357

246.1
415

232.1
250

233.0
136

262.1
334

249.1
175 250.1

84

 

Fig-6. Mass Spectra of 4-(trifluoro-4-ylidene) hydrazine carbothioamide ligand. 
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571152.1
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607.0
6319

605.0
5350

604.0
2807
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2352
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1845

249.1
949 393.0

834
274.3
804

603.0
2162

398.0
1052

643.0
3229

641.0
2390

609.0
1570

639.0
884

610.1
320

645.0
1466

646.0
295

 

Fig-7. Mass spectra of [Co (C9H8N3F3S)2] Cl2  Complex 
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Magnetic measurements and Electronic spectra 

Cobalt (II) Complex 
The magnetic moments of the Co (II) complexes were measured at room temperature and were found in the range 3.87-
3.97 B.M, which is consistent with 3 unpaired electrons. The solution spectra of the Co (II) complexes exhibited 
absorption in the region 26666.66 cm-1. The spectra resemble to those reported for distorted octahedral Co (II) 
complexes (Singh et al, 1997, Krishnankutty et al 2007). The various bands may be assigned to 4T1g → 4T2g (F), (V1); 
4T1g (F) → 4A2g (F) (V2) and 4T1g → 4T1g (P) (V3). This shows that these complexes have distorted octahedral geometry. 
Nickel (II) Complex 
The magnetic moments of the Ni (II) complexes lies in the range 2.94-2.98 B.M. corresponding to two unpaired 
electrons. These values are in tune with a high spin configuration and show the presence of an octahedral environment 
around the Ni (II) ion. The electronic spectra of the Ni(II) complexes show absorption bands at 8900, 12500 and 24000 
cm-1 and may be assigned to the transition 3A2g(F) → 3T2g , 3A2g → 3T1g(F), and 3A2g(F) → 3T1g (P), corresponding with 
an octahedral geometry. 
Copper (II) complex 
The Cu (II) complex under study display absorption bands 1300 and 16000 cm-1 [39]. These bands were assigned to the 
following transition from a distorted octahedral geometry [40]. 2B1g → 2A1g, 2B1g → 2B2g. 

Pd (II) and Pt (II) complexes show diamagnetic behavior. The electronic spectra of the Pd (II) and Pt (II) complexes 
show three d-d spin-allowed transition. These correspond to the transition from the three lower lying d levels to the 
empty dx

2 – y
2 orbital. The ground state is 1A1g. The three d-d transitions were observed in the regions 473-530, 410-452 

and 346-398 nm. These bands are attributed to 1A1g → 1A2g (ν1), 1A1g → 1B1g (ν2) and 1A1g → 1Eg (ν3) transitions, 
respectively. The electronic spectra of these complexes indicate the square planar geometry around the Pd (II) and Pt 
(II) ion (West D.X et al 1979, Mahapatra and Panda, 1979). Based on the above spectral studies, the structures shown in 
Fig-8 may be suggested for the complexes. 

 

Fig-8. Suggested structure of the metal complexes (M = Co (II), Ni (II), Cu (II), Cd (II), Pt (II) and Pd (II)) 

 

Antimicrobial activities 

Antibacterial activity 

The test complex at dose 10 µg / disc was added into disc. The one disc was supplemented with reference drug 
streptomycin at dose 10 µg / disc serving as positive control. The plates were incubated immediately at 37° C for 24 hrs. 
Activity was determined by measuring the diameter of zones (mm) showing complete inhibition. Growth inhibition was 
calculated with respect to positive control. It was found that all the metal complexes were active against all the test 
bacteria but the metal complexes [Pd(C9H8N3F3S)2]Cl2, [Cu(C9H8N3F3S)2] (CH3COO)2 and [Pt(C9H8N3F3S)2] Cl2 were 
most effective against all the pathogenic bacteria’s as shown in Table 4.  
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Table 4 Minimum inhibitory concentration (MICs) shown by the ligand and the metal complexes against the test 
bacteria using the agar dilution assay 

Complexes 
MIC µg/ml 

E.Coli Bacillus Subtilis S. aureus 

C9H8N3F3S 10 mm 06  mm 09 mm 

[Co(C9H8N3F3S)2] Cl2 12 mm 15 mm 12 mm 

[Ni(C9H8N3F3S)2Cl2] 10 mm 20 mm 12 mm 

[Cu(C9H8N3F3S)2] (CH3COO)2 18  mm 20  mm 15  mm 

[Pd(C9H8N3F3S)2] Cl2 22 mm 20 mm 21 mm 

[Cd(C9H8N3F3S)2] Cl2 12 mm 2 mm 3 mm 

[Pt(C9H8N3F3S)2] Cl2 20 mm 10 mm 15 mm 

Streptomycin (Standard Drug) 15 mm 18 mm 12 mm 

Antifungal activities 

The antifungal activities of the metal complexes were determined at concentration (10 µg/disc) against Aspergillus niger 
and Candida albicans in DMSO by serial plate dilution method using saboured agar media. Normal saline was used to 
make a suspension of corresponding species. 20 ml of agar media was poured in each Petri dish .Excess suspension was 
decanted and the plates were dried by using in an incubator at 37°C for 1 hrs. The fungal zone of inhibition values are 
given in table-5. The nutrient broth was incubated with approximately 1×105 cfu/ml. The cultures with ligand and metal 
complexes were incubated for 48 hr at 35°C and the growth was monitored. 

Table 5:- Minimum inhibitory concentration (MICs) showed by ligand and metal complexes against the test 
fungi using the agar dilution assay. 

Complexes 
MIC µg/ml 

A.Niger Candida albicans 

C9H8N3F3S 10 mm 10 mm 

[Co(C9H8N3F3S)2] Cl2 12 mm 15 mm 

[Ni(C9H8N3F3S)2Cl2] 10 mm 20 mm 

[Cu(C9H8N3F3S)2] 
(CH3COO)2 

11 mm 3 mm 

[Pd(C9H8N3F3S)2] Cl2 10 mm 10 mm 

[Cd(C9H8N3F3S)2] Cl2 18 mm 15 mm 

[Pt(C9H8N3F3S)2] Cl2 5  mm 10 mm 

Flucozonal  (Standard Drug) 12 mm 15 mm 
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It is known that chelation tends to make the ligand act as more powerful and potent bactericidal and fungicidal agents, 
thus killing more of the microorganism than the ligand. In a complex, the positive change of the metal is partially shared 
with the donor atoms present in the ligands and there may be π – electrons delocalization over the whole chelate 
(Wissner.A et al 2000). The increased activity of the metal chelates can be explained based on the chelation theory 
(Sengupta et al 1998). On chelation, the polarity of the metal ion is reduced largely due to the overlap of the ligand 
orbital and the partial sharing of the positive charge of the metal ion with the donor groups. This increases the lipophilic 
character of these complexes seems to be the reason of their enhanced potent antimicrobial activity. There are some 
other factors which also increase the activity, such as solubility, conductivity and bond length between the metal and the 
ligand. 

Nuclease activity studies 

The nuclease activity of all metal complexes has been investigated on CT-DNA by agrarose gel electrophoresis in the 
presence/absence of H2O2. At micro-molar concentration for 30 min incubation periods the Schiff base ligand exhibits 
no significant activity in the absence and presence of the oxidant. The transition metal (II) complexes show enhanced 
nuclease activity due to the presence of the metal ions Co (II), Ni (II), Cu (II), Pd (II), Cd (II) and Pt (II).  This is 
consistent with the increased production of hydroxyl radicals. 

                      CuII (L)2 + e-  → CuI (L)2 

                     CuI (L)2 + H2O2 → CuII (L)2 + OH- + OH- 

          Where L = Ligand 

                                   1          2            3          4                5           6           7     

 

Fig. 13 Change in the agarose gel electrophoretic pattern of Genemic DNA. 

Lanes left to right ->  
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CONCLUSION  

The present study revealed octahedral geometry around the Co(II), Ni(II), Cd(II) distorted octahedral geometry around 
Cu(II) and square planar geometry around the Pd(II) and Pt(II) complexes, in which the ligands act as bidentate 
chelating agents coordinating through the nitrogen and sulfur atom. The determined antimicrobial activities indicate that 
the metal chelates show a greater inhibitory effect than the parent ligand. It is also concluded that concentration plays a 
vital role in increasing the degree of inhibition, as the concentration increases, the activity increases. The determined 
nuclease activity indicates that the copper complex cleaves more effectively (supercoiled form to linear form). The other 
complexes are slightly giving rise to linear form compare to copper complex. All complexes plausible structure is 
supported by MS-ES mass spectral data along with physico-chemical and IR, NMR, Mass and electronic spectral data. 
The metal (II) complexes [M=Co (II), Ni (II), Cu (II), Cd (II), Pd (II) and Pt (II). And, X = Cl-, CH3COO-] were 
prepared with the ligand and they were characterized with analytical and spectral techniqches.              
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