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" VISt PRthbani: Cofti), Nifth), Cufll) compleses of the Schiff base derived from substituted ben=aldehyde and m-

aminobenzoic acid were synthesized and characterized by elemental analysis, IR, UV-Vis,. The IR results
demonstrate the bidentate binding mode of the ligand involving azomethine nitrogen and carboxylate
oxygen atoms. The antimicrobial activity of the synthesized ligand and its complexes were screened by disc
diffusion method. The resulis show that the metal complexes were found to be more active than the ligand
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1. INTRODUCTION
There is important applications of Schiff bases ligands and metal complexes in biological, clinical, analytical and
industrial area[l].The heterocyclic Schiff base ligands and their metal complexes are more important due to their
pharmacological properties|2). nowadays, they are extensively being used for their promising applications in the treatment
of several discases and also been used as synthetic and analytical reagents (3], Currently researchers take more interest in
the study of Schiff bases and their metal complexes due to the synthetic flexibilitics and approach of ligands towards
transition metal ions [4]). Due toketo-enoltautomerism ligand show unusual coordination numbers [5-9]).

2. Experimental
2.1. Materials: The chemicals, metal chloride i.e. Co(HIYNi(11YCu(ll) chlorides and solvent was purchased from Thomas

Baker, and the solvents were purified by standard methods. Solvents were purified and distilled before use. The metal
content present in the complexes was determined by EDTA titration [10-13)

2.2, Preparation of Schiff Base Ligand

2 mmol salution of m-aminobenzoic acid in methanol, 2 m mol solution of Substituted benzaldehyde in methanol was
added drop wise. The abave mixture was magnetically stirred and refluxed for about 8 hrs. Then the reaction mixture
solvent was evaporated and cooled at room temperature. The crystals were separated out. It was washed with aleohol,
ether and recrystallised from ethanol and finally dried under vacuum (yield: 75%).[10-13]

2.3. Preparation of Metal Schiff Base Complexes

2 m mol solution of Schiff base ligand dissolved in methanol and 1mmol sclution of Co(ll),Ni(lI),Cu(1l) chloride
dissolved in methanol was added drop wise. The above mixture was magnetically stirred and refluxed for 1 hr. The
obtained complexes were filtered, washed with ethanol and finally dried under vacuum (yield: 73-82%).[10-13]

2.4, Physical Measurements

The IR spectra was measured by Nicolet 380 FT-IR spectrometer using KBr pellet having range 4000-400 cr_n".
Electronic spectra also recorded by Perkin Elmer Lambda-25 UV/ VIS spectrometer having range 200-900 nm. Magnetic
measurements carried out using Guoy balance at room temperature.[12-16)
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2.5. Antimicrobial Study

The anti-mictobial i e antibactenial activity of synthesized Schufl base and thew metal complexss was shadied by well
diffusion method. By dissolving the compounds in DMSO to form 0001 mol steck soluticn |, and the sclutiens were
scrially diluted and check minimum inhibitory concentration (MIC) values (pzml ‘) The bactenal stuns (Staphylococsss
aurcus and Escherichia coli) were incubated for 24 h at 37+C. Sucptomycin was used for companson under simalar
conditions Antimicrobial activity studies were performed in triplicate, and the average was taken as the final reading [12-

17]

JIL RESULTS AND DIsCUssioN
The analytical data and physical propertics of the ligand and metal complexes are bisted i Table | The Schuff base
ligand (L) is soluble in common organic solvents The resultant Schiff base complexes are soluble :n DMF and DMSO
and insoluble in other common organic solvents The analytical data (Table 1) indicate that the metal to ligand rato s 12
for all the complex systems The molar conductance of all the complexes was measured in DMSO using 103 M solutions
at room temperature. The low molar conductivity values of the metal complexes (Table 1) suzzest the ron-clectrelyte
nature [12-15,18) '
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Table 1: Analytical data and physical propertics of the ligand and metal complexes

Empirical Formula Elemental analysis, Caled Oc (0"
Compounds formula and weight (Found) (%) . . M er(BM)
colour (gmal™) C H N s mial™)
L CuH;NO, 241234 69.70 45918 | 58059 - =
[Col.2] CyHyN,0,Co 539.387 62.35 3733851933 102 455
_[NI2) | CubluN,ONI | 539693 6231|3717 51903 | 91 320 |
[Cul2) CuluNyOgCu | 544 6182 [37022|51492 [ 96 1.86

3.1. Infrared Spectra

The IR spectral data of the ligand and its complexes were given in Table 2. The free ligand exhibits IR bands at 3220
em™'v (N= H), 1688 cm™' v (C=0), and 1615 cm™" v (C=N) The bands at 3455 and 2930 cm-1 in the free ligand are
attributed to the free OH stretching of phenolic moicty [19).The IR spectrum of the free ligand exhibits a sharp band at
1670cm™ v, due to the azomethine group vibration. Oncomplexation this band was shified 1o lower frequency in the
1657-1635cm™ v range indicating the coordination of the azomethine nitrogen atom to the metal ion [12,13,15])For the
frce ligand, the observed bands at 1542 and 1356ecm™' v can be respectively ascribed to asymmetric carboxyl mas(COQ)
and symmetric carboxy) ms(COO) groups [20] During complexation these bands were shifted to higher frequency by 5~
16 cm™' v range indicating the linkage between the metal jon and carboxylato oxygen atom.[12-13,15]The large difference
between the mas(COO') and ms(COO') value of 200 cm™' v indicates the monodentate binding nature of the carboxylato
group [20]in the complexes In the lower frequency region the weak bands observed at 575-553 and 465—415cm™" v have

complexes, the band due to phenolic OH vibrations remained unaltered, suggesting the non involvement of the phenolic
proten in the complex formation [12-13, 25-26)

Table 2: Infrared spectral data of ligand and its complexes(cm™ v).

Compounds | m(C N) mas(COO") ms(CO0") m(M-Q) m(M-N)
L L1670 1542 1356 - -
[CoL2)] 1642 1551 1368 560 415
[NiL2) 1657 1567 1375 575 465
[Cul2) 1635 1561 1370 553 458

3.2. Electronic Spectra and Magnetic Moment: (in Table 1)

The clectronic spectrum of free Schiff base lj
of the C,N chromophore. On com
coordinationof azomethine nitrogen t
shows Co(1l) complex has tetrahedr
complexes is tetrahedral its range 3
13,15,28-30)

gand shows abroad band at 348 nm, which is assigned ta
plexation this band was shified to lower wavelength regio
o the central metal ion [18,27] The Co{ll) complex has the magn.
al (4.55 BM) which is in agreement with the reported value for
2-4.1 BM. And Cu (Il) complex

T — 7 transition
n suggesting the
etic moment value

tetrahedral. Ni(1I)
is monomeric and paramagnetic (1.86 BM) [12-

3.3. Anti-Microbial Activities

The Synthesized transition metal com
activity and this is done with the help of
aurous, Gram negative bacteria Escher

plexes were screening for their antimicrobial activity particularly Antibacterial
disc diffusion method. Microorganism like gram positive bacteria Staphylococcus
ichia coli. The antimicrobial activity results reveal that the Cu(M) and Co(Il)
, the activity of metal complexes as Cu(l1) >Co(11) >Ni(ll) >L. High
inati ar and non-polar properties
properties like lipophilicity
[12-13,15-17, 28)

permeable into cells and tissues. Also

chelation enhance or lower the biopotency of them. The
influence the antimicrobial. The mixe

d-ligand complexes are more beneficial than free ligands.
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IV CONCLDRNION
ThHe conndimation capabilin of the xynthexizal St bave has heen confinned by compleation reaction with Co(ll),
N oy Ol oy 1 penly synthenzed b’y base amd their metal complexen are charectrized using electronic
At infiared ypoctal dats which shone bdentate Tgands which co ordinate theongh azomethine nittogenand carboxylate
ONER At Gty ahas determied waith the hielp of condictometue, electivnie and mageetic studies as Co(l) and
NI complenes have tetrabedial geomeny while Cu(ll) complen i square planar geometry: The metal complexes show
Brghamvmrcradial actinity ree hysand amd the aader as Cagll) =Cx I = Nl >
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