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ABSTRACT 
 
In the present study, Schiff bases have been synthesized by the condensation of Trimethoprim 
with p-Chlorobenzaldehyde and Vanillin respectively in methanol. Further their metal complexes 
have been synthesized by metal salts of Mn (II), Co (II), Ni (II) and Zn (II).  Structural 
assignment of these compounds has been made on the basis of  molecular weight, molar 
conductivities, elemental analysis, UV, IR and 1HNMR  spectral data. Synthesized compounds 
were screened for their in vitro growth inhibiting activity against different strains of bacteria 
viz., gram positive Staphylococcus aureus, Bacillus licheniformis, Micrococcus luteus and gram 
negetive Escherichia coli and were compared with the standard antibiotic oflaxocin  
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                                                                INTRODUCTION 
 
There is a considerable interest in the coordination chemistry of Schiff bases with various metal 
ions, [1-6] partially due to their capability of acting as multidentate N-N and N-O donors with 
the formation of mono or polynuclear complexes. [8, 9] Metal complexes of Schiff bases have 
been extensively studied due to their synthetic flexibility, [7, 10] selectivity and sensitivity 
towards the central metal atom. The chemistry of Schiff base complexes continues to attract 
many researchers because of their applications in various fields like food and dyes industry, 
analytical chemistry, catalysis

 
and biological studies. [11-15] It was therefore, proposed to 

investigate the ligation properties of Schiff bases derived from trimethoprim with p-
chlorobenzaldehyde and vanillin  and their complexes with metals ion [16, 17]. 
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MATERIALS AND METHODS 
 
All chemicals and solvent used were of analytical grade . All metal (II) salts were used as 
chloride. UV-VIS spectra were obtained on a Perkins Elmer spectrophotometer in the 300-
900nm range in DMF. 
 
IR spectra were recorded using KBR disc on a FT-IR spectrophotometer, Shimadzu 8201PC in 
the range of 4000-400cm-1. 1HNMR spectra were recorded in MeOD at room temperature. 
Elemental analysis was carried out on a vario EL III Elementar Carlo- Erba 1108. Conductance 
measurement of 10-3 M solution of the complexes in DMF was carried out on an Equiptronic 
model no. Eq-660A. Melting point of the ligands and their metal complexes were determined by 
open capillary method using sunsim electric melting point apparatus and are uncorrected. 
Molecular weight of ligands and their metal complexes were determined by Rast camphor 
method [11, 15]. 
  
Synthesis of the ligands- ( PbT, VT) 
Trimethoprim (1.827 gm, 1 mol.) was dissolved in methanol (10 ml) was added to the p-
Chlorobenzalehyde (0.702gm, 1 mol.) and Vanillin (0.7607 gm, 1 mol) respectivily dissolved in 
methanol (10 ml). To this few drops of KOH (0.1 % in methanol) was added to adjust the pH 7-8 
and the mixture was refluxed for 4 hrs. After complete refluxation yellow and brown coloured 
precipitate was separated after removal of the solvent at room temp. The precipitate was 
recrystallised at room temperature with some solvent like as petroleum ether and it was dried 
under vacuum.  
  

 
 
 
 
 
 
 
 
 
 
 
 

H 2O

+

H 3C O

H 3C O
H 3C O

C H 2

N

N

N H 2

N 2H

H 3C O

H 3 C O
H 3C O

C H 2

N

N

N

N 2 H

C H

C H O

L ig a n d  P b T

C l

C l

T r im e th o p r im p -c h lo ro b e n z a ld e h y d e

M e th a n o l
R e f lu x e d  f o r -  4  h rs .
4 0 -6 00  C



V.Uma et al                                                   Der Pharma Chemica, 2010, 2 (5):329-336  
______________________________________________________________________________ 

331 
www.scholarsresearchlibrary.com 

H2O

+

H3CO

H3CO
H3CO

CH2

N

N

NH2

N2H

H3CO

H3CO
H3CO

CH2

N

N

N

N2H

CH

OCH3

OH

CHO

OCH3

OH

Ligand VT

Trimethoprim
Vanillin

Methanol 
Refluxed for- 4 hrs.
40-600 C

 
 

M=NCH

CH2

H3CO

OH3C

OCl
CH

Cl

Cl

 
    

Metal Complex PbTM 
      
 
Synthesis of metal complexes- (PbTM, VTM) 
Trimethoprim (0.2 mol.), p-Chlorobenzalehyde (0.2 mol.) Vanillin (0.2 mol) and (0.1 mol.) 
metal chlorides of Ni (II), Zn (II), Mn (II), and Co (II), were dissolved in methanol (10 ml) 
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separately. To this few drops of KOH (0.1 % in methanol) was added to adjust the pH of the 
solution between 7-8 and the mixture was refluxed for 4-5 hrs. A green and dark brown colored 
product was isolated after reduction of solvent volume by evaporation, which was filtered, 
washed with methanol and then recrystallised with methanol and dried over vacuum.  
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Antibacterial Studies 
The synthesised metal complexes and Schiff base ligands were screened for their antibacterial 
activity against pathogenic bacteria species like gram (-) E. coli and gram (+) S. aureus, M. 
luteus and B. lichenformis  (ATCC), which were grow in nutrient agar medium at 37 0 C for 24 
hrs. The paper disc diffusion method was adopted for the determination of antibacterial activity. 
Antibiotics ofloxacin was used as positive control.  
 
Antibacterial activities of the compounds were tested against  using Muller Hinton agar medium. 
The sterilized (autoclaved at 121°C for 15 min) medium (40-50°C ) was poured into the   Petri 
dishes  to give a depth of 3-4 mm and allowed to solidify. The  suspension of the microorganism 
then streaked on plates. The paper discs impregnated with the test compounds was placed on the 
solidified medium. The plates were pre-incubated for 1 h at room temperature and incubated at 
37°C for 24 h.  Ofloxacin was used as standard. The observed zone of inhibition is presented as 
mean ±SEM in table (IV), and also the MIC values are shown in table (III). 
 

RESULT AND DISCUSSION 
 
Characterization of the compound   
All the synthesis compounds are air and moisture stable, intensely colored amorphous solid. The 
of ligands decomposes between range 140-2000C and metal complexes range between 210-
3500C. There ligands are soluble in methanol, DMF and DMSO and metal complexes are soluble 
in DMF and DMSO, but they insoluble in common organic solvent like chloroform, acetone, 
ether, ethanol and carbon tetra chloride. 
 
The molar conductance of the complexes ranges between (0.22-0.46 ohm-1 cm2  mol-1) which 
was carried out in DMF solvent indicates that the complexes under study are non-electrolytic in 
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nature. Insolubility of these complexes in water and there non-electrolytic nature provid 
sufficient evidence for covalance of the compound.  Purity of ligand was confirmed Thin layer 
chromatography as both ligands and complexes moves as a single spot indicating the presence of 
only one component. Molecular  weight determined by  Rast  Camphor method and were found 
in accordance with calculated value in the range (412-424) ligands and (910-930) metal 
complexes, confirming the monomeric nature of the compounds. The yield of compounds found 
in the range of (60-80 %). All microanalytical datas show in table (I). 
 
All the spectral data was consistent with the assigned structure of the compounds. In the bands 
IR spectraum, the (Ar-OH) observed at 3428 cm-1 in the ligand (VT) and disapiared in metal 
complexes showing the participation of the O-M group in coordnation. The ligands show strong 
band in the regin1610-1614 cm-1 due to C=N which is assignable to the Schiff bases, which 
appeared in both synthesized ligands. This band gets shifted to lower frequency in the complexes 
, indicating  the coordination through azomethine nitrogen. It is found from the IR spectra of the 

complexes that there are wide and strong band at 530 – 580 cm
-1
 for (M-N ) bonding and 440-

470 cm-1 for (M-O) which are assigned to metal stretching vibration. The 1HNMR spectral data 
of ligands (PbT) and (VT) shows signal between δ7.54-7.61 and δ7.48-7.57 respectively due to 
aromatic ring which gets shifted downfield in their metal complexes. The VU-VIS spectra of 
ligands (PbT and VT) showed two bands between 320-335 nm and 350-370 nm. The first band 
may be due to Π – Π* transition within the arometic ring. The second band would be due to n- Π * 
transition within –C=N group. As shown in table (II). 
 

Table I: Micro analytical data of their ligand and metal complexes 
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1. PbT 
53.36 

(53.39) 
3.58 

(3.78) 
12.45 

(12.78) 
11.16 

(11.29) 
0.42 182 
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Orange 62 
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3.21 

(3.48) 
11.24 
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green 
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(11.86) 
10.12 
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green 

78 

4. PbT -Mn+2 
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3.15 

(3.46) 
11.29 
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0.22 290 
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All the compounds were evaluated for their antibacterial activity in vitro by using zone inhibition 
technique against E.coli(-) S.aureus(+) M.luteus(+) and B.licheniformis (+) at different 
concentration (100, 500 and 1000ppm). Experiments were repeated three times and the results 
were expressed as (Mean±SEM) values in table (IV). The results obtained were compared with 
the standard drug Ofloxacin. PbT .38 mg/ml shows is most active against E. coli and VT is .37 
mg/ml shows is most active against S.aureus. The metal complexes screaned an increased in 
activity in comparision with ligands. The MIC values are also shown in table (III).  
 

Table II:-Characteristic IR and 1HNMR spectral data of the ligands and their metal 
complexes 
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1. PbT - - - 1610 3028 4.81 6.78-7.4 7.61 320 350 
2. PbT -Ni+2 - - 542 1590 3012 4.32 6.17-7.1 7.52 321 330 
3. PbT -Co+2 - - 541 1585 3015 4.79 6.44-7.2 7.48 321 338 
4. PbT -Mn+2 - - 568 1592 3018 4.55 6.12-6.26 7.49 322 340 
5. PbT -Zn+2 - - 558 1588 3016 4.56 6.15-7.01 7.54 320 342 
6. VT - 3428 - 1614 3030 5.24 6.79-7.32 7.57 330 370 
7. VT -Co+2 440 - 530 1598 3014 5.18 6.45-7.18 7.39 328 340 
8. VT -Ni+2 458 - 557 1592 3016 4.89 6.23-7.16 7.42 332 352 
9. VT -Mn+2 448 - 578 1589 3020 4.74 6.77-6.75 7.40 329 348 
10. VT -Zn+2 470 - 572 1584 3019 4.82 6.42-7.18 7.45 331 358 

 
 

Table III:- MIC of the ligand and their metal complexes. 
 

Name of 
Compound 

E. Coli (-) S.Aureusi(+) M. Luteus(+) B. Lichenformis(+) 
mg/ml mg/ml mg/ml mg/ml 

PbT 0.38 0.41 0.43 0.42 
PbT -Ni+2 0.29 0.30 0.29 0.30 
PbT -Co+2 0.30 0.31 0.32 0.31 
PbT -Zn+2 0.28 0.29 0.30 0.31 
PbT -Mn+2 0.27 0.28 0.28 0.29 
VT 0.42 0.37 0.48 0.43 
VT -Ni+2 0.32 0.28 0.29 0.30 
VT -Zn+2 0.30 0.29 0.31 0.31 
VT –Co+2 0.30 0.29 0.30 0.30 
VT -Mn+2 0.28 0.27 0.29 0.28 
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Table IV:- Antimicrobial activity of ligands and their metal complexes. 
Significance level P< .001,     P<.01* 
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CONCLUSION 
 
The result of this investigation supports the suggested structure of the metal complexes. A square 
planner structure was suggested for all the complexes, the Schiff base ligands were found to be 
biologically active and their metal complexes show enhanced antimicrobial activity against one 
or more strains, chelation tends to make the ligands act as more powerful and potent bactericidal 
agent. 
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