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ABTRACT

The solid complexesof Cu (l1), Ni (11), Co (1), Zn (1), Mn (I1) and Fe (111),
were prepared from bidentate Schiff base derived from 2-aminopyridine and
2, 5-dihydroxy acetophenones. The synthesi zed metal complexeswere char-
acterized by molar conductivity, magnetic susceptibility, thermal analysis,
FTIR, THNMR, and UV-Visible spectra. The analytical data of these com-
plexes show metal ligand ratio 1:2. The physicochemical study supportsthe
square planar geometry around Cu (I1), Zn (11), Mn (11) and octahedral ge-
ometry around Co (I1), Fe (111) and Ni (I1) ions. The molar conductance
values of metal complexes suggest their non electrolytic nature. The IR
spectral data reveals that the ligand behaves as bidentate with ON donor
atoms sequence towards central metal ion.

Antibacterial and antifungal activities of ligands and its metal complexes
were performed in vitro against E.coli, S. typhi, S. aureus, B. subtilis and
against various fungi like P.chrysogenum, A. niger, F. moniliformae, and
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INTRODUCTION

Thefidd of Schiff basecomplexesisfast develop-
ing because of thewide variety of possible structures
for theligands depending on the al dehyde and amine
used. Many Schiff basesand their complexeshavebeen
widely studied because of their industrial and biological
applicationg®3. Schiff basesof hydroxyl adehydesand
ketoneswerewidey used in the coordination chemis-
try for the preparation of metd complexed34. The Schiff
bases of hydroxyl acetophenone and itscomplex have
avariety of gpplicationsinbiologicd, clinicd, anaytica
and pharmacol ogical areas>".

Herewereport the synthesisand characterization

of such bidentate Schiff bases and their metal com-
plexes. Theliterature survey reved sthat themeta com-
plexes of Schiff bases demonstrated more potent bac-
terid and fungicidal propertiesand their corresponding
ligands.

EXPERIMENTAL

All mdting pointsweredetermined inan open cap-
illary tubeand are uncorrected. Compl etion of there-
action was monitored by TLC on pre coated sheet of
dlicagd-G All thereagentsused were chemically pure
and areof AR grade. Solventsweredried and ditilled
before use according to standard procedure®.
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General procedurefor thesynthesisof schiff bases

Aneguimolar mixtureof 2-amino pyridineand sub-
stituted ketone (i.e.0.01mol e) dissolved in ethyl alco-
hol and mixturewasrefluxed for 3-4 hours. Thereac-
tion mixture wasthen poured into ice cold water the
solid separated was filtered washed with water and
recrystalised from ethyl d cohol TABLE 1.

TABLE 1: Physical data of synthesized metal complexes

Compound  Molecular Decomposition Yield

code formula Colour temp.’C %
L C13H1,0,N5 Yellow 220 82
La CyH204N4Cu  Dark brown 278 68
Lb Cu6H2606N4Co Brown 250 74
Lc Cu6H2606NNi Orange 248 56
Ld Cu6H2406N4Fe Brown 252 82
Le Cy6H204N4ZN Yellow 256 76
Lf CyH204NsMNn  Brown 212 60

20
R; C—N—=

N
R, o8 R
Ry M. !
f o) R,
N B
‘ o~ N*(F R3
_ CH; R,

Where, M= Cu (I1), Zn (I1)

— (EH3 R4
Where, M= Fe(l11), Co (1), Ni (11)

R,=H
Synthesis of metal complexes

The ligand (0.02 mole) and the metal salt (0.01
mole) in 50 ml ethanol wasrefluxed for 2 hours. Inal
the casestheligand concentration wasdlight excess of
1:2 metd ligand molar ratio. After refluxing the solid
mass separated filtered through asintered glass cru-
cible (G4) and theresidue waswashed severa times
with hot methanol until thewashing werefree of the
excess of ligand these complexesfinally dried under
vacuum desiccator over fused calcium chloride.

Molar conductivity measurementswere carried out
iInDM SO onan Elicodigita conductometer mode 180.
The magnetic susceptibility measurementsweremade
on Guoy bal ance at room temperatureusing Hg [Co
(NCS) | asstandard.

IR spectraof themetd in KBr paletsintherange
of 4000-350 c* wererecorded making use of FTIR-
SCHIMADZU 8400S spectrophotometer.

UV visible spectrain DMF were recorded on a
SCHIMA DZU multi purposerecording spectrophotom-
eter model 1601 and *H-NMR spectrawererecorded
in DM SO on AVANCE 300 M Hz spectrophotometer
using TMSasaninterna standard (6 ppm).

RESULTSAND DISCUSSION

All thecomplexesare coloured solids, air stable
and having good solubility in polar solventsDMF and
DMSO. Theelementa analysisshows1:2(M: L) sto-
ichiometry for all the complexes. Theanalytical data
givenin TABLE 1. Themetal contentsin complexes
wereanayzed by gravimetricanaysis.

All the complexes show low conductance which
indicatesthar nondectrolytic nature. Themagnetic mea
surement studies suggest that the Cu (11), Co (1), Mn
(11) and Fe (111) complexes exhibit paramagnetic be-
havior whereastheNi (1) and Zn (I1) show diamag-
netic behavior.
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'H-NMR spectra

H-NMR spectraof synthesized ligand anditstran-
gtionmetal complexeswhererecordedinDMSO. The
1H-NMR spectraof ligand showssigndsat 2.76 (s,3H,
-CH3),7.206 - 7.87 8 (m,7H, Ar-H), 12.10 3 (s,2H,
Ar-OH) ppm.

The 'THNMR spectra of complexes show broad
signasdueto presenceof meta ion and the conforma:
tion of eechsignd inthearomaticregionisdifficult due
to complex pattern of splitting.

IR spectra

The FT-IR spectrum of the freeligand showsfour
characteristic bandsat 3300 cmt (-OH stretch), 1538
(C=CAr. str), 1640 (C=N str.), 1250 (C-O, Ar-OH).

Whereasinthe R spectraof complexesthereis
onemore additional absorption band appearsat 420-
474 cnmrt range due to M-O bond.

Thermal analysis

Thethermo gram of Ni (1), Fe(I11) Co (I1) com-
plexes confirmsthe presencetwo molesof coordinated
water moleculeswhere asthereisabsence of coordi-
nation of water moleculeinZn (1) and Cu (1) com-
plexes.

Hencefrom TGA itisclear that the complex under
study containstwo moles of coordinated water mol-
eculeswhich are coordinated to central metal ionl¥.

M agnetic moment

Thep, valuesa roomtemperaturefor Cu (Il) com-
plexesareintherangeof 1.78-1.86 B.M. usually ob-
served for square planar geometry>1, Ni (1) and Co
(I1) complexes have magnetic moment valuesin the
range of 2.84-3.24 and 4.28-4.94 B.M. respectively.
Whereasdueto completely filled d-orbital sthe Zn (I1)
ion complex isdiamagneticin nature.

Electron spin resonancestudy

From the ESR spectrathe values of gm and gL
have been cal culated by K neubehls methods*?. The
observed g-va ues point to the presence of theunpaired
electroninthedx?-y? orbita with g>g L characteristic
of square planar of elongated tetragona geometry.

The g obtain obtained for the Cu (I1) complexes
islessthan 2-3 indicating covalent character of the
metal-ligand bond!*¥.

—= Fyll Poper
Antimicrobial activity

Theantibacterid activity of thecompoundswasde-
termined by agar diffuson method against variousbac-
terialike E.coli, S typhi, S. aureus, and B. subtilisat
various concentrations such as 20, 50 and 100 ug/ml.
Thezoneof inhibition wasmeasuredinmmand DMSO
was used as solvent. Sterile nutrient agar was seeded
withtest organism and layered in sterile petri plate.

After solidification, agar cupswere borered with
cork borer 0.1 ml of the compound solutionwas added
to the cup with the hel p of micropipettes, onecupinthe
plateswasfilled with solvent.

Standard penicillin (10v/ml) wasused asreference
drug. Theplateswere kept at low temperature (4°C)
for 20 minutesto dlow diffusion of thecompound. Then
the plates were incubated at 37 °C for 24 hr. After
proper incubation the plateswere observed for zone of
no growth (zoneof inhibition of growth) around the cup.
Similarly the same compoundswere screened for the
antifungal activity against different organisms like
P.chrysogenum, A. niger, F. moniliformae, and A.
Flavus by using poison plate method. The compound
was mixed with sterile potato dextrose agar medium so
asto get fina concentration 2%. It wasthen pouredin
sterilepetri plate and allowed to solidify. Spotsof test
organisms were placed on the agar surface. A plate
without compound was prepared for control. Theplates
wereincubated at room temperaturefor 48 hr.

TABLE 2: Antimicrobial activity of synthesized compounds

Bacterial strain Fungal strain

Ec St Sa Bs An Pc Fm An
Ly 15 09 26 19 -ve +ve -ve
[L1.Cu.H,Q] 13 17 12 21 +ve -ve -ve

Product

[L+Ni(H,0),] 09 11 22 13 -ve +ve -ve -ve
[L1.Co(H0),] - 09 27 18 +ve +ve RG +ve
[LiMn] 14 - 14 25 +ve -ve -ve -ve
[L,Fe(H,O),] 06 08 17 16 -ve RG -ve +ve
[L1Zn] - - 23 11 +ve +ve -ve +ve
Pencillin 18 20 32 28 -ve -ve -ve -ve
Grysofulvin NA NA NA NA -ve -ve -ve -ve

Ec-E.coli, S-S.typhi, Sa- S.aureus, Bs-B.subtilis; An-A.niger,
Pc-P.chrysogenum, Fm-F.moneliformae, Ca-C.albicans; -ve: No
growth of fungi,+ve: Growth of fungi, RG-Reduced growth,
NA-Not Applicable, Zone of inhibition was measured in mm

After proper incubation plateswere observed for
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growth of thetest organisms. Thegrowthindicatesthat
thecompoundisnot antifungd whileinhibition of growth
of test organismindicatesantifunga activity. Theanti-
fungd activitiesof thecompoundswerecompared with
sandard grysofulvin.

Theresult of antimicrobia dataof theligand and
complex showsthat the complexes of the Schiff bases
showsenhanced activity thantheir corresponding ligand.

CONCLUSION

From theresult and the discussion and anal ytical
daaitisconfirmed 1.2 stoichiometry And theelectronic
spectral data suggest that the Co (1), Ni (11),Fe (11)
complexeshaveoctahedral geometry whereasCu (11),
Zn (1) and Mn (11) complexes have square planar ge-
ometry.

Theantimicrobia studiesshow that the complexes
of the corresponding Schiff bases show more potent
activity thanther correspondingligand.
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