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ABSTRACT:

Synthesisofthe Schiffbase derived from p-
dimethylamino benzaldehyde and m-aminobenzoic
acid. Co(I), Ni(II), Cu(1I) complexes were prepared
from Schiffbase . The synthesized TRANSITION
metal complexes were characterized by elemental
analysis, IR, UV-Vis,. The IR results reveals the
bidentate binding mode of the ligand involving
azomethine nitrogen and carboxylate oxygen atoms.
The antimicrobial activity of the synthesized ligand
and itsmetal complexes were screened by disc diffusion
method. The results show that the metal complexes
were found to be more active thanthe ligand.

Key words: Schiff’s base, ligands, transition
metal complexes, anti-microbial activity.

1. INTRODUCTION

There is wide range ofapplications of Schiff
bases ligands and transition metal complexes in
biological, clinical, analytical and industrial area [1].
The heterocyclic Schiffbase ligands and their metal
complexes are more important due to their
pharmacological properties [2]. nowadays, they are
extensively being used for their promising
applications inthe treatment of several disecases and
also been used as synthetic and analytical reagents
[3], Currently researchers take towards the study
of Schiffbases and their transition metal complexes
due to the synthetic flexibilities and approach of
ligands towards transition metal ions [4]. Due to
keto-enol tautomerism ligand show unusual
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coordination numbers. [5-9].
2. EXPERIMENTAL
2.1. Materials:

The chemicals, metalchloride i.e. Co(II)/
Ni(I1)/Cu(11) 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)

0 OH
NMe;
0. OH
MeOH
N
o H20 I
NH,
0 H
m-amino p-dimethylamino Schuf s base
benzoic acid benzaldehyde
NMe,
0 N,
0, N
N
/\
]N 0,
Me,N 0
Metal Complex

M= Co(ll), Na(ll), Cu(ll)

2.2. Preparation of Schiff base ligand:

2 mmol solution of m-aminobenzoic acid in
methanol, 2 mmol solution of Substituted
benzaldehyde in methanol was added dropwise.
The above 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
alcohol, ether and recrystallized from ethanoland finally
dried under vacuum (yield: 75%).[10-13]

2.3. Preparation of metal Schiff base complexes:

2 mmol solution of Schift base ligand
dissolved in methanol and Immol solution of
Co(I1).Ni(11).Cu(ll) chloride dissolved in methanol
was added dropwise. The above mixture was
magnetically stirred and refluxed for I 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 cm'.

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]

2.5. Anti-bacterial Study:

The antibacterial activity of synthesized
Schiff base and their transition metal complexes was
studied by well diffusion method. By dissolving the
compounds in DMSO to form 0.001 mol stock
solution , and the solutions were serially diluted and
check minimum inhibitory concentration (MIC)
values (ugmL ™). Thebacterial stains (Staphylococcus
aureus and Escherichia coli) were incubated for 24
hat 372%C. Streptomycin was used for comparison
under similar conditions. Antimicrobial activity studies
were performed in triplicate, and the average was
taken as the final reading. [12-17]

3. RESULTS AND DISCUSSION

The analytical data and physical propertics
of the ligand and transition metal complexes are
listed in Table 1. The Schiff base ligand (L) is soluble
in common organic solvents. The resultant Schift
base complexes are soluble in DMF and DMSO
and insoluble in other common organic solvents. The
analytical data (Table 1) indicate that the metal to
ligand ratio is 1:2 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) suggest the non-
electrolytic nature [ 12-13, 18]
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3.1. Infrared spectra: {im Tablke 1)

The IR spectral data of the Eoand and s
complexes were given in Table 2 The free Erand
exhibits IR bands a2 cm v IN— HL 1680
cm 'v(C=0). and 1620 e v (C=N). The bends
at 3430 and 2940 am”l in the e heand are
attributed 1o the free OH stretching *: phenobc

-~ =~
_\.,_Ll

moiety [19]. The IR spectrum of the fres Beand
exhibits a sharp band ar 1675 cmv. due to the

azomethine group vibration. On compkexation this
band was shifted 10 bower frequency inthe 1660—
1630 cm v range ndixcating the coordinesion of the
azomethine nitrogen atom to the metal jon.
[12.13.15] For the free Egand. the observed bends
at 1545 and 1360 cm™ v can be respectively
ascribed to asymmetric carboxy mas(COO) and
symmetric carboxyi ms (COO ) groups [20). During
complexation these bands were shifted 10 hicher
frequency by 3-16 cm’' v range mdiating the
lmkage between the metal on and carboxyiato
oxygen atom.[12-13. 15] The krge difference

between the mas (COO) and ms{COOr) vake of

200 cm™ v indicates the monodentate binding nature
of the carboxykto group [20] in the complexes. In
the lower frequency region the weak bands obsenved
at 580-354 and 460- 420 cm ' v have been
assigned respectively to the m(M-0) and m(M-N)
vibrations [20-24). one can deduce that the Fgand
binds the metal ion as bidentate fashion (NO). The
bonding sites are the azomethine nitrogen and the
carboxylato oxygen atoms. In the complexes. the
band due to phenobic OH v irations remaned unatered,
suggesting the non imolvement of the phenolic proton
in the complex formation. [12-13, 25-26)
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E hows shroad bond 22 328 o mbach =
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M MONTEDE vake svns (il commimbh =
tetrzhecnal ($+.03B\D \\I‘j:"*. B nacreemeat W
the reportad valoe O serrhadsal Ny compiexss
IS tetrehedrs] ks renee 3221 BANL And Cu (1D
corrplex 5 monomenc and parermeenenic (LT BN
[12-130 15, 28-30]

33, Anti bacterial activities:

The Synthestad tranestion metal corrplenss
were Sreeny K ther antfecternl actvin and ths
s done with the help of disce diffrsion ::v’\\m
Mroorgenasm e grom postive bacters and G
negative bacteria respectiveh as Staphniocoeces
aurous and Escherchin coll. The resuks reveal that
as compare to N conpiex. the Cix 1D and Cx(1D
complex have hetter acthviny avarse hacteriel stans
the activity ofmetal complenes as Cu 1D >Codh
>NAID >L. Hzhaotnty owng the metalions on
the normal cell membrane (3] Due to the
combmaton of polir and mon-polar properntes
permeable mto cells and thsves. Abo chelstion
enhance or lower the bopotency of them. The
propertes Re fpophaicty nfuoence the antmacrobal.
The mivad-Beand complens e more henetcial than
free hgands. [12-13, 13-17. 28]
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TIcw ) Y a8

4. CONCLUSION

Lhe coordination capabilities ot the
synthesized Schill base has been contirmed by
complexation reaction with Co(1, Nigth ons Cag 1)
ons, The newly synthesized schit™s lase and their
metal complexesare characterized using electronic
and infrared spectral data which shows bidentate
ligands which co-ordinate through azomethine
nitrogen and carboxy late oxygen atoms, Geometry
also determined with the help ot conductometrie,
ckctronic and magnetic studies as Co (1) and Ni(11)
complexes have tetrahedral geometry while Cu(ll)
complex is square planar geometry,  The metal
complexes show high antimicrobial activity free
ligand and the order as Cu (1) >Co(11) = Ni(Ih = 1.,
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