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Abstract : Three novel complexes of type
[ML,(H,0),] whereM = Co(ll), Ni(I1) and Cu(Il) and
L is new Schiff base ligand 2-N-(1’,2’-diphenyl-
ethanone oxime) benzoic acid obtained by condensa-
tion of a-benzoin oximeand 2-amino benzoicadid. The
ligand and meta complexeswere characterized by e -
emental andysis, UV-visible, IR, *H NMR spectros-
copy, thermal studiesand magnetic susceptibility mea-
surement. The UV-visibleand magnetic moment data

INTRODUCTION

Recently thereisgrowinginterest in the coordina:
tion chemistry of oximeswithtrangtion meta s+ which
semsfrom their utilizationinawiderange of gpplica:
tions. Theoximesareused asanalytica reagents” and
their complexesas modelsfor biologica systemd®9.
a-benzoin oxime complex of Cu(ll) isusedinindustry
for formation of non-silver photographicimages™.
Oximes and dioximes have been used as reagent in
gravimetric anadysisand solvent extraction processes

revedled octahedra environment around Co(ll), Ni(ll)
and Cu(ll) ions. Theligandand meta (11) complexeswere
aso screenedfor their antimicrobial activity against mi-
croorganisms Saphyl ococcus aureusand Pseudomo-
nasaeruginosaand antifungd activity against thefungi
Candida albicansand Aspergillusniger.

Keywords: Trandtionmetal complexes; Schiff bese
Antimicrobidl activity.

because of their ability toform stable complexeswhich
aresparingly solubleinwater. Oximesarewidely rec-
ognized asversdtileligandsthat can beboundin differ-
ent ways by ‘O’ and or ‘N’ atomg*+'2, Oximes are
known to be chelating ligands, frequently used in ex-
tractiveand andytical chemistry. a-Benzoinoximeisa
well known analytica extracting agent for Molybde-
numi*3, Tungsten™ and Vanadium!(*!,
Thereisenormousinterest presently inthefield of
coordination chemidiry of transition metal swith Schiff
bases. Oximeshave a so been used asbiol ogica mod-


mailto:sarsamkar30@yahoo.co.in

66

ChemXpress 2(2), 2013

ORIGINAL ARTICLE

eld%%, oxygen carriersand drugs*”. Such an ability of
Schiff basesstimulatesusto study on synthesisof Schiff
baseand their transition metal complexes.

In the present paper we report the synthesisand
characterization of Co(ll), Ni(Il) and Cu(ll) complexes
of Schiff base 2-N-(1’,2’-diphenyl-ethanone oxime)
benzoi c acid derived from condensation of a-benzoin
oximeand 2-amino benzoicacid. Thesynthesizedligand
and metal complexeswere characterized by el ementa
anadyss, UV-visble, magnetic susceptibility measure-
ment, IR,*H NM R spectroscopy and thermal studies.
They weredso screened for their antimicrobia activity
against microorgani sms Saphyl ococcus aureus and
Pseudomonas aeruginosa and antifungal activity
against the fungi Candida albicans and Aspergillus
niger.

EXPERIMENTAL
All thechemicalsused were of andytica grade. In-

frared and el ectronic spectral analysiswasrecorded
using Shimadzu spectrophotometer in the range 400-

oocC 'l"
H,
+ HO— |
Hcr__N:=:CA
2-amino
benzoic acid

HOOC T/@
F NH— c MCI
N=C\ -2HCI

2-N-(1",2'-diphenyl-ethanone oxime)

benzoic acid

alpha-benzoin oxime

4000 cnmrt and 200-1000 nm respectively. *H NMR
spectrawasrecorded on Varian 300 MHz spectrom-
eter. Thermal measurementswereperformedwithin-
strument ‘Metler Stare'SW 9.01. Magneti ¢ susceptibili-
ties of complexeswere measured by Gouy’smethod at
room temperature.

6.855g (0.05 moles) of 2-amino benzoicacid was
dissolved in ethanol. The ethanolic solution of amino
benzoic acid was added to the ethanolic solution of a-
benzoin oxime(11.36 g, 0.05 moles) in equimolecular
(1:1) amount. Themixture wasrefluxed on water bath
for 4 hours (Scheme 1). The completion of reaction
was checked by TLC. Then separated Schiff basewas
filtered with suction, washed and recrystdlized from etha:
nol and dried under vacuum over afused CaCl '##4.

2.3799g (0.01mole) of cobalt chloride or 2.377g
(0.01mole) nickel chloride or 2.377g (0.01mole) of
copper chloride was dissolved in 25ml ethanol and
added to the 25ml ethanolic solution of 3.469,
(0.01mole) Schiff base. Thereaction mixturewasthen
refluxed on water bath for 4 hours (Scheme 1). The
completion of reactionwas checked by TLC.

HO
2

/\ EtOH

(::} /N—— o\\M/NH——C
E; /ot
P

Metal complex

COOH

WhereM=Co(ll), Ni(Il) and Cu(ll)
Scheme 1

Thecrysta s separated were washed thoroughly and
recrystallized with ethanol and finally dried in vacuum
over afused CaCl 8%,

Ligandanddl themetd complexesarecolored crys-

tallinesolids. Ligand exhibit sharp melting point and
stable at room temperature. All the compounds are
solublein organic solventslikea cohol, acetone, chlo-
roform, DMF, etc. and give satisfactory C, H, N, analy-
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ssasgiveninTABLE 1.
RESULT AND DISCUSSION

Theoretica and experimentd values of elementa

andysisof compoundsarein good agreement with each
other confirmsthe stoi chiometry of ligand and metal
complexes. Elementd dataislistedin TABLE 1. Elec-
tronic spectra andys stogether with magnetic suscep-
tibility measurement revea sthat Co(11), Ni(Il) and Cu(11)

TABLE 1: Physical and elemental analysisdata:

y 0,
S compound Mol MR — Eleﬂizt?:lo?ﬁyss N% Found I\égtuarllg)
no (Moal. formula) Wt. C
(cal.) (cal.) (cal.) (cal.)
HL Pale 72.86 5.23 8.15
1 (CiHisO:Ny) 346  ydlow 103 (72.83) (5.20) (8.20) -
HL-Co 64.25 481 7.17 7.41
2 Co(CyzH3sN40s) 785  Brown >200 (64.20) (4.84) (7.13) (7.50)
HL-Ni Greenish 64.30 476 7.15 7.55
3 Ni(CsHasN4Og) 785  brown >200 (64.22) (4.84) (7.13) (7.48)
HL-Cu Yellowish 64.11 4.90 7.16 7.39
4 Cu(CuHssN4Og) 789  brown >200 (64.22) (4.84) (7.13) (7.48)

complexesareoctahedra in nature.

ELECTRONIC SPECTRALAND MAGNETIC
SUSCEPTIBILITY MEASUREMENT

Electronic spectraof all theligandsare character-
ized by two bandsin UV-Visibleregion. Bands occur-
ringintherange 245-260 nmisdueto low or medium
energy © — m* trangitionswithin aromatic moieties.
Thesetransitionsmay originate dueto perturbed loca
excitation of phenyl group24, Another intensebandin
lower energy region of the spectra between 340-358
nm attributedton— w* trangtion of azomethinegroup.
Theelectronic spectraof Co(ll) complex (d” system)
display two bandsat 571 and 672 nmwhich aredueto
4ng (P) « 4Tlg (F) and 4A29 «— 4Tlg(F) trangition re-
spectively suggesting octahedra environment around
Co(I1) ioni%28, The e ectronic spectraof Ni(ll) com-
plex display three bands at 956, 599 and 424 nm as-
signable to °T, (F) < A, (F), °T, (F) « A, (F)
and°T (P) «—°A,, (F) respectively indicatingthat Ni(ll)

complex possessesahigh spin octahedral configura-
tion?"28, The el ectronic spectrum of Cu(ll) complex
showsband at 635 nmassignedtoT, «*E transition
whichisinconformity with octahedra geometry!?,

M agneti c susceptibility measurementshel ptogive
information regarding stereochemica geometry and dso
support the proposed structure of complexesin junc-
tionwith UV-spectra®. Themagnetic moment obtained
at roomtemperatureisasshownin TABLE 2.

Co(ll) complex show the magnetic moment 4.88
BM. Thisvauecorrespondsto spinonly vauefor high
spin d’ systemwith three unpaired electrons. In octa-
hedra Co(Il) compl exes“Tlg ground state leadstosig-
nificant orbital contribution and effective magneticmo-
mentsoften liebetween thelimits of 4.66-5.53 BM >
%I, Usudly octahedra Ni(ll) complexeshave magnetic
momentsin therange of 2.9-3.3 BM#%, Observed
magnetic momentsfor Ni(I1) complex under study is
3.18 BM. Magnetic moment valuefor present copper
(I1) complex is 1.95 BM which suggests octahedral
geometryt3+3,

TABLE?2
Mo, COmplex veu SO vy, Yen(Aomane OO TR e Vo Vi moment
1 HL 1589 3473 1247 1300 - 2835 - - -
2 HL-Co 1590 - 1244 1321 3450 2833 534 493 4.88
3 HL-Ni 1588 - 1240 1323 3406 2835 524 493 3.18
4 HL-Cu 1589 - 1255 1323 3439 2831 551 482 1.95
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IRSPECTRALANALYSIS

IR spectra dataof Schiff baseand meta complexes
arelistedin TABLE 1. The Schiff baseexhibitv__, v,
of oxime, v, stretching modes 1589 cm, 3473 cm,
1247cm* respectively©*™#. In metal complexesv__,
remainsmoreor lessat the same position ascompared
to parent ligand®® indicates C=N isnot involved in
bonding. v, ,changesitsposition ascomparedto par-
ent ligand suggests bonding of ligand to metal through
nitrogen"4. The disappearance of v, of oximein
complex isindicative of the coordination of ligand by
oxygen of oxime group after its deprotonation. v _
stretch for aromatic secondary amine noticed in Schiff
baseat 1300 cnt whilein complexesthisfrequencyis
shifted to higher val ue suggest that bonding of ligand to
meta through nitrogen of secondary amine. Schiff bases
display v, stretch for carboxylic-OH groupisat 2835
cmt. Thissigna remainsmoreor lessat the sameposi-
tion ascompared to theligand suggests that -COOH
group do not take part in complexation. In complexes
below 600cm*v,,  andv,,  bandsareobserved >4,
indicates that M-N and M-O bonds are formed. A
broad band in between 3400-3450 cm isobserved in
metal complexes which indicate presence of water
moleculebonded with metal ionl“7.

NMR SPECTRAL ANALYSIS

NMR spectral data of Schiff base is listed in
TABLE 2. *H-NMR spectral data of the Schiff base
wasrecorded by using CDCI,, solvent. A signal at 5.9
ppm and 6.22 ppm is due to —CH and —NH respec-
tively whilemultiplatein between 7.1-7.9 ppm aredue
to phenyl protons. A peak of carboxylic —OH is not
observed because of replacement with solvent CDCI.,.
Also abroad peak of-OH of oximeis not observed
dueto rapid exchangewith thesolvent CDCI 573844,

THERMOGRAVIMETRICANALYSIS

Thermogravimetricanalyss(TGA) dongwith dif-
ferentid thermal analysis(DTA) opensup hew possi-
bilitiesfor theinvestigation of metal complexes. Aim of
thisstudy isto obtaininformation concerning thermal
stability of the various substances to understand de-
composition processes and assess corresponding ther-
mad effect. In caseof metd complexesthermogravimetry
provesto be moreeffectivein determination of nature
of water moleculesinvolvedin chelationto satisfy the
coordination number. Thisstudy indicatesnot only the
presence of coordinating groupsin metal complexes
but a so suggestsageneral schemefor thermal decom-
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Figurel: Thermogram of [Ni (L,),(H,0).]
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position of complexes*49, To study thermal proper-
tiesof metal complexes Co(l1), Ni(ll), Cu(ll) of syn-
thesized ligands, they were subjected to TGA and DTA.
Mass|osswas measured from ambient temperature up
t0 1000°C at therate of 10°C/minute. Therepresenta-
tivegraphisasshowninfigurel.

Rel ease of water mol eculefrom complexesisan
endothermic process which gppearsasan endothermic
peak inthe DTA curves of complexes. Since coordi-
nated water mol ecul es occupy some position in coor-
dination sphere of the central metal ion, they aremore
strongly bonded to metal ion and hencearediminated
at higher temperature. Rai sing temperature above 200
°C theloss of massin slow gradual manner was ob-
served which may be caused dueto decomposition of
complexes by fragmentation and thermal degradation
of organic part and at theend, metal oxidewasformed
asresidue.

BIOLOGICALACTIVITY

Ligand and their metal complexeswere screened

ORIGINAL ARTICLE

for their antibacteria and antifungd activities. Theanti-
bacteria activity of Schiff basesand their metal com-
plexesweretested by Agar well diffusion method®51,
Antifungd activity of al ligandsand their metal com-
plexesweretested by agar ditch method. Antimicrobia
activitiesof al ligandsand their meta complexeswere
tested agai nst Pseudomonas aeroginosa and Saphy-
lococcusaureus. Antifungal activity of al ligandsand
their metal complexesweretested against Aspergillus
niger and Candida albicans. DMF wasused asasol-
ventt®, The concentration of stock solutionwas4mg/
ml. Thisstock solution was used to prepare concentra:
tion 0.8, 1.6, 2.4, 3.2 and 4.0 mg/ml. A measured quan-
tity (20ml) of the sterilized nutrient agar / Sabouraud’s
agar ispoured in the petriplates (100mm diameter) so
astomaintain suitable depth of the agar. A lawn of mi-
croorganism (Pseudomonas aer uginosa and Saphy-
lococcusaureus) and funga culture (Aspergillusniger
and Candida albicans) was seeded on the surface of
the sterilenutrient agar plate and sterile Sabouraud’s
agar platerespectively by spread plate techniquewith
thehelp of sterile glass spreader. Thewd Isof definite

TABLE 3: Biological activity data of compounds

Name of compound Conc. g/lit Staphylococcus aureus Pseudomonas aeroginosa Aspergilus Niger Candida Albicans

0.8 Inactive Inactive Inactive Inactive
16 Inactive Inactive Inactive Inactive
HL 24 Weakly active Inactive Inactive Inactive
3.2 Inactive Inactive Inactive Inactive
4.0 Inactive Inactive Inactive Inactive
0.8 Wesakly active Weakly active Inactive Inactive
16 Wesakly active Inactive Inactive Inactive
HL-Co 24 Wesakly active Weakly active Inactive Inactive
32 Moderatdy active Weakly active Inactive Inactive
4.0 Moderatdy active Moderately active Inactive Inactive
0.8 Wesakly active Inactive Inactive Inactive
16 Moderatdy active Inactive Inactive Inactive
HL-Ni 24 Moderately active Inactive Inactive Inactive
32 Moderatdy active Inactive Inactive Inactive
4.0 Highly active Inactive Inactive Inactive
0.8 Weakly active Inactive Inactive Inactive
16 Weakly active Inactive Inactive Inactive
HL-Cu 24 Weakly active Weekly active Inactive Inactive
3.2 Moderately active Weekly active Inactive Inactive
4.0 Highly active Moderately active Inactive Inactive

Inhibition: Lessthan 1.3 cm — Inactive; 1.3 — 1.6cm — Weakly active; 1.7 — 2.0cm — Moderately active; 2.1 - 2.7cm — Highly active
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dimensions (8mm) were made with the hel p of cork
borer. Thewdllsare separated by 15-30 mm from edge
of theplate. A fixed volumeof antimicrobia waspoured
intothewells. DMF was used asthe solvent’>*%I, The
inoculated plates were incubated at 37°C for 18-24
hoursfor antibacterid study and at 27°C for 72-76 hours
for antifungal study. After incubation the zones of inhi-
bition weremeasured. TABLE 3 representsbiological
activity data. Thezones of inhibition exhibited by the
ligands were compared with that displayed by the
known antibiotics, Ciproflaxin (Antibacterid activity)
and Nigtatin (Antifunga activity) taken asstandard at
the same concentration.

Ligand and al complexesexhibit pronounced anti-
bacterid activity ascompared to parent ligandsaccording
to chdation theory!>. On chelationthe polarity of metd
ionwill reduced to agreater extent dueto overlap of
theligand orbitd and partid sharing of thepostivecharge
of the metal ion with donor groups®®9. Furtheritin-
creasesthede ocalization of it eectronsover thewhole
chelatering and enhancesthe penetration of the com-
plexesinto lipid membranesand blocking of the meta
binding stesintheenzymesof microorganisms®. These
complexesalso disturb the respiration process of the
cell and theblock synthesis of proteinincell andre-
strictsfurther growth of organismg®. Itisobserved
that all above mentioned ligandsand complexesdoes
not show any antifungd activity
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