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ABSTRACT

Complexesof Co(ll), Ni(Il), Cu(ll), Zn(11), Cd(11) and Hg(l1) with the Schiff
base derived from 3-chlorobenzo(b)thiophene-2-carbohydrazide and
cinnamaldehyde has been synthesized and characterized on the basis of
elemental analysis, dectricd conductance, ESR, XRD, IR, FAB-MASS, TGA,
HNMR, electronic spectraand magnetic susceptibility measurements. The
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Schiff base behaves as bidentate ligand coordinating through ON donor site
and formsthe complexesof thetypesML.,.(H,O)n.Cl,, (where, L= Schiff base,
M=Metal). The complexes are non el ectrol ytes, monomersand octahedral in
nature. Theligand and its complexes have been screened for their antimicro-

bial activity. © 2010 Trade Sciencelnc. - INDIA

INTRODUCTION

Thestudy of trangtion meta complexesof thiophene
compoundsisanareaof currentinterest. Thisisdueto
the importance of thiophene compounds in
hydrosul furisation reactionin the petroleum industryt
3. Theindustria processiscarried out heterogeneoudy
over aCoMo/AlLO, or CoW/Al, O, catalyst. Increased
activity of the catalyst has been observed when late
transition metalsare added as promotersto the cata-
lysti3, For thesereasonsthiophene and benzothiophene
complexesof dementssuch asrutheniumi*®, rhodium®
8 and platinum® and their catal ytic reactions, havere-
ceived cond derableattentionin recent years. Carbohy-

drazide compounds most directly associated with the
foundation of organic chemistry are of specia interest
inview of their useinthe synthesisof heterocylic mol-
ecule, anadytica chemistry, polymer and pharmaceuti-
ca applications. Thechemistry of thesecompoundsand
someof their derivativesarereviewed by Kurzer and
Wilkinson*®, The hydrazinegroup of these compounds
display normd reactivity towardscarbonyl compounds
and giveriseto alargevariety of hydrazone or Schiff
bases. It hasbeenwdl established that thesehydrazones
arecapableaf exhibiting keto-enol tautomerismand one
of theformisretained when they form complexeswith
thetransition meta iong*¥,

Inview of thesefindingsand in continuation of our
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research work on coordination chemistry!*>4 were-
port herethesynthesi's, characteri zation and antimicro-
bial activity studies of Cu(ll), Co(ll), Ni(ll), Zn(1l),
Cd(I1) and Hg(I) complexes of Schiff base(Figurel).

EXPERIMENTAL

All thechemicasareof anaytica grade. Solvents
weredried and distilled before use according to stan-
dard procedures™®. Cinnamal dehyde used isof reagent
gradeand acetic acid wereused isof anandytica grade.

Synthesisof 3-chloro-N'-[(1E,2E)-3-phenylprop-2-
en-1-ylideng]-1-benzothiophene-2-car bohydrazide
(Ligand L)

A mixture of 3-chlorobenzo(b)thiophene-2-
carbohydrazide (0.001mol) and cinnamaldehyde
(0.001moal) inethanol (20ml) containing few drops of
glacia acetic acid wasrefluxed for about 5 hrsonwa-
ter bath. Thereaction mixturewas cooled to room tem-
perature; the separated compound was collected by
filtration and recrystallized from absolute ethanol
(Schemel). (m.p.: 173-175°C).

Synthesisof Co(l1), Ni(l1), Cu(ll), Zn(I11), Cd(l1)
and Hg(I1) complexes

To a hot solution of 3-chloro-N'-[(1E,2E)-3-
phenylprop-2-en-1-ylidene] - 1-benzothiophene-2-
carbohydrazideligand L (0.001 mol) inethanol (30 ml)
was added asolution of the gppropriatemeta (I1) chlo-
rides(0.001 mol) in ethanol (10ml) and themixturewas
refluxed for 6-8 h. Theresulting solid complex was
collected by filtration and washed with hot ethanol and
driedinavacuum over anhydrouscalcium chloridein
desiccators. (Yield 65-75%).

HN—N
\

S o

M*, m/z, 340, 342 (10.8%, 8%)
H

H .

Ay, m/z, 195, 197 (16.7%, 8%)

l o

Cl

As, m/z, 132 (5.2%)
Scheme 2

Physical measurements

IR spectraof the synthesized compoundswerere-
corded as KBr pellets on PERKIN-ELMER Spec-
trum One FT-IR spectrometer. *H NMR spectrawere
recorded d,-DM SOassolvent on aBruker Avance 400
MHz spectrometer. UV-Visspectraof the complexes
were recorded on Elico-SL 164 double beam spec-
trometer in therange 200-1200 nmin DMF solution
(1x103M). Molar conductance of thecomplexeswere
measured in DM F sol ution at room temperatureusing
an Elico make, Equip-Tranics, Automatic conductivity
meter, Model No. EQ667 provided with Elico con-
ductivity Bridge CC-01. FAB-massspectraof theligand
and Cu(ll) complex were obtained on JEOL SX 102/
DA-6000 mass spectrometer usingArgon/Xenon (6kv,
10mA) asthegas. Theaccelerating voltagewas 10kV
and the spectrum wasrecorded at room temperature

Tnorganic CHEMISTRY
A Tndian W



ICAIJ, 5(4) 2010

Razak Gafoor Sab and B.H.M.Mruthyunjayaswamy

159

SNy
cl
*ch‘_ 2H,0
cl f N
H o Ne s S
7, ~
c//C\C/ T \
H H
cl

v
C
S */m
o)
/Cu‘o
C|+ 'é
H
c” |
" H
H ¢

M*, m/z, 815, 817 (10.6%, 2.8%)

H
-2 ©C¢C‘CH2'
H

M*, m/z, 581, 583 (8.3%, 5.6%)
Scheme 3

using meta-nitrobenzyl alcohol (NBA) asamatrix. El-
ementa analyseswere obtained from HERAEUSC,
H, N-O rapid analyzer and metal analyseswere car-
ried out by following the standard methods. ESR mea
surementswere carried out on aBRUKER BioSpin
Gmbh spectrometer working a amicrowavefrequency
of 9.157 GHz using DPPH asreferencewiththefield
st at 3200 Gauss. Magneti ¢ susceptibility weredeter-
mined by the Faraday method usingamodel 300 Lewis
coil ForceMagnetometer of tedafied strength at room
temperature. The instrument was calibrated with

—= Fyll Peper
HN—N
I
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Figurel: 3-chloro-N’-[(1E, 2E)-3-phenylprop-2-en-1-ylidene]-
1-benzothiophene-2-car bohydrazide
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M=Co(l1), Ni(l1), Cu(I1), Zn(I1), Cd(11) and Hg(l1)
Figure2

Hg[Co(SCN),]*¢. Thermogram (TGA) for the Cu(ll)
complex of ligand L wastaken on aPerkin Elmer TGA
therma andyzer a aheatingrate of 10°C per minutein
dynamic nitrogen atmospheres.

RESULT AND DISCUSSIONS

All the synthesized complexes are colored and
amorphousin natureand stablein air. All these com-
plexesfound to beinsolublein common organic sol-
vents but are solublein solvent suchasDM SO. The
analytical dataof all the complexesaregiveninthe
TABLE 1. Molar conductivity dataobtainedin DMF
suggest that al the complexesare of non-electrolyte

type.
IR spectra

ThelR spectraof the complexesarecompared with
that of thefreeligand to determine the changes that
might havetaken placeduring thecomplexation (TABLE
2). ThelR spectrum of ligand L showed aband at 3214
cm* attributable to v(NH) of amide group whichis
observedintheregion 3071-3371 cmt in caseof com-
plexes confirmsthat the carbonyl group has not under-
goneenalisation during complexation and thereby v(NH)
remain intact in al the complexes. The band dueto
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v(C=N) which was observed at 1583 cm* in case of
ligand L hasshown anegative shift of 6-20cm?* incase
of al thecomplexesand appearedintheregion 1577—
1563 cm® indi cating theinvol vement of azomethineni-
trogen inthe complexation with al the metal iong*”.
Theband dueto v(C=0) observedinligand L at 1642
o, suffersanegativeshift of 20-32 cmr! and gppeared
intheregion 1610-1622cm* inal the complexes, indi-
catestheinvolvement of carbonyl oxygeninthe com-
plexation with the metal ion*2. The appearance of a
new broad bandintheregion 3435-3363cm? inall the
complexesindicatethe presenceof latticewater™. The
characterigtic vibration of the benzo(b)thiophene moi-
ety observed at 1514 cmin case of ligand L has ap-
peared at about thesameregion 1497-1544 cmrtinal
the complexeswhichrulesout thepossibility of involve-
ment of benzo(b)thiophenering sulfur inthe coordina:
tionwiththemeta iong®. Skeleta vibrationsof metal-
oxygen and metal-nitrogen bonds of thecomplexescan
be precisdly assigned inthe Far IR region. Appearance
of anew set of bandsin caseof dl the complexesunder
study, dueto v(M-O) and v(M-N) vibrationsisthedi-
rect evidencefor complexation. Thebandsobservedin
the region 488-516 cm™ and 415-427 cm™ are as-
sgnedto v(M-O) and v(M-N) respectively. Thebands
intheregion 321-311 cnrthave been assigned to v(M-
Cl) bandsinthedl complexes®¥. Thepresenceof chlo-
ridein these complexesisfurther confirmed by quanti-
tativechlorideestimation.

Electronic spectra

Thee ectronic spectraof Co(Il), Ni(ll) and Cu(ll)
complexesof theligand L wererecordedin DMF solu-
tion at 10" molar concentration. Inthe el ectronic spec-
traof Co(ll) complex, the three absorption bands ob-
served at 10567 cnr?, 15610 cm™and 20215 cnrtdue
tothe*T, (F) = *T,,(F) (v)), “T ,(F) > A, (F) (v,)
and *T, (F) — “T  (P) (v,) transitions respectively.
Thesetransitions suggest octahedral geometry for the
Co(Il) complex. Theseassgnmentsarein good agree-
ment with the reported valued?*?l, Thesevaluesare
well within therange reported for most of the octahe-
dra Co(Il) complexes. Thedectronic spectraof Ni(ll)
complex under the present investigation exhibited three
bandsat 10511 cm?, 16114 cmand 24373 cn re-
spectively, in DMF solution. Thesebandsareassigned

t0°A,(F) = ° T (F)(v), *A(F) = T, (F) (v,) and
3A29(F) — 3T1g (P) (v,) transitions respectively. The
band around ~10516 cm™ isattributableto ad-d com-
ponent of the Ni(Il) complex as reported by earlier
workers??, Thelight green colored Cu(ll) complex
exhibitsabroad asymmetric band intheregion 16341-
13142 cmr* with maximaat 14495 cm* in adistorted
octahedra geometry!?. The broadness of theband may
bedueto dynamic John-Teller distortionand isassigned
to®T,, — °E transitions.

'H NMR spectral studies

(2)*™H NMR spectrum of theligand L

H NMR spectrum of ligand L showed afinesin-
glet dueto amide proton of CONH function at 6 10.49
ppm (1H, s). The nine aromatic protons of
benzothiophene and phenyl ring have appearedinthe
region 6 6.91-7.45 ppm (m, 9H) asamultiplet. The
Azomethine proton has appeared asadoubl et a 6 8.05
ppm (d, 1H). Thetwo vinyl protonshaveresonated as
two distinct doubletsat 6 6.91ppm (d, 1H) and 6 6.98
ppm (d, 1H).

(b) THNMR spectrum of Zn(l1) complex of the
ligand L

IntheH NMR spectraof Zn(I1) complex thenine
aromatic protonswereobservedintheregion d 6.92-
7.49 ppm (m, 9H) asamultiplet. The azomethinepro-
ton that was resonated at 6 8.05 ppm (s, 1H) in the
ligand L, hasresonated at 6 8.39 ppm (s, 1H). Proton
of the amide NH function which was resonated at &
10.49 ppm (s, 1H) inligand appeared at 6 10.72 ppm
(s, 1H). Signd dueto aproton onvinyl carbon attached
to the azomethi ne carbon atom hasresonated asadou-
blet at 6 6.92 ppm (d, 1H, N=CH-). Another vinyl pro-
ton on carbon atom attached to benzenering has ap-
peared as doublet at 6 7.12 ppm (d, 1H, =CH-Ar).
WhentheH NM R spectraof theligand and the com-
plex are compared, it was observed that the signal s of
the protonsof different functionditiesof theligand have
been shifted towardsthedownfield region confirming
the coordination of theligand tothezZn(ll) ion.

FAB-massspectral analysis

FAB-Mass spectrum of ligand L showed M+1 &
M+3 peaksat m/z 341, 343 respectively whichonloss
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TABLE 1: Analytical, magnetic susceptibility and molar conductancedata of ligand L and itscomplexes

Calcd./ (Found)(%) ; M.P.

Compounds/ Mol Magnetic dMoIar °C

lexes wi moment conductance(,) iold

comp M C H N S Cl pg BM. (cm®mol™) )Ecy)

: 0

6350 601 823 941 1029 173

C1H1:N,0CIS 340 (6342) (5.99) (818) (7.38) (10.39) 30 67)

740 5076 352 658 752 1668 257

[Cu(CaeHiN2OCIS)] Cla2H,0 851 7oy 5069) (350) (654) (7.48) (1659) 211 32 (73)

696 5100 354 661 755 16.76 203

[Co(CaeH1N2OCIS)] Clo2H0 847 6q0  (5098) (351) (658) (752) (1669) 08 35 (69)

. 696 5100 354 661 755 16.76 208

[NI(CieH1sN.0CIS) Clo2H0 847 6oy (5099)  (357) (657) (7.53) (1672) 2% 20 (71)

762 5064 351 656 750 1664 . 206

[2n(CieH1sNOCIS)].Clo2H0 853 (75 (5061) (354) (653) (7.46) (1658 DM 26 (74)

1244 4800 333 622 741 1577 289

[CA(CaeH1NOCIS)] Cla2H,0 900 7501y 4704y (330) (618) (7.09) (1570) D'aM 24 (65)

2024 4372 303 566 647 1437 286

[HO(CieH1NOCIS),] . Cl22H0 988 oy o5y (4367) (301) (5.63) (6.44) (1432 DaMag 25 (75)

TABLE 2: IR spectral data(cm™?) of ligand L and itscomplexes
Compounds/complexes WOH) v(NH) v(C=0) ©v(C=N) TF?i'r‘]’ngQe W(M-0) v(M-N)  v(M-Cl)
CisHN,0CIS - P14 162 1583 1514 - - -

[CU(Cy1H1N;0CIS),].Clp.2H,0 3435 3071 1610 1577 1497 516 415 311
[CO(C1H1N;0CIS),].Clp.2H,0 3412 3209 1617 1568 1499 511 422 315
[Ni(CaH1sN;0C1S);].Clp.2H,0 3405 3260 1622 1576 1544 504 M7 315
[ZN(CygH15N,0C1S);].Clp.2H;0 3435 3363 1611 1563 1511 488 416 318
[CA(C1H1N;0CIS),].Clp.2H,0 3363 3157 1612 1564 1511 508 427 320
[Hg(C1sH15N,0CIS);].Cly.2H,0 3434 3371 1612 1564 1511 509 409 321

of hydrogen radical gaveamolecular ion peak M+ at
m/z 340, 342 (10.8%, 37.5%), whichisequivaent to
itsmolecular weight. Themolecular ion M* by the ex-
pulsion of CH N, speciesgavefragmentionA_ at m/z
195,197 (M+- CHNN, =A , 16.7%, 6.9%). Thefrag-
mentionA, by theloss of carbon monoxide molecule
gavefragmentionA, at m/z 167,169 (A - CO=A,,
10.6%, 2.7%). FragmentionA,, underwent further frag-
mentation by thelossof chlorideradica and gavefrag-
mentionA at m/z 132 (A -Cl =A,, 5.6%) (Scheme2)
ThelR, *HNMR and Mass spectral dataof theligand
L areinconformity withitsstructure.

FAB-Mass spectrum of Cu(Il) complex showeda
molecular ion peak M* at m/z 851, 853 (5.6%, 2.8%),
whichisequivalent to itsmolecular weight. The mo-
lecularion M* by theexpulsion of 2H,O moleculesgave
fragment ion A at m/z 815, 817 (M*- 2H,0 = A,
10.6%, 2.8%). ThefragmentionA by thelossof two
C,H, radicalssimultaneously gavefragmentionA, at
m/z 581, 583 (A - CH,=A, 10.6%, 2.8%) (Scheme
3). The IR, *tHNMR and Mass spectral data of the

Cu(Il) complexisin conformity withitsstructure.
M agnetic susceptibility data

The magnetic susceptibility measurements of the
complexes were performed at room temperature
(TABLE1). Inoctahedra Co(Il) complexestheground
datei s“Tlg andalargeorbital contributionto themag-
netic moment isexpected. Themixing of thesinglet tates
lowersthe magnetic moments. Thereported magnetic
moment valuesfor various Co(ll) complexesareinthe
range4.7-5.2B.M. for octahedral complexes?. Inthe
present investigation the observed magnetic moment
vauefor Co(ll) complexis5.08 B.M. indicates octa-
hedral geometry for the Co(ll) complex. For Ni(Il)
complex the observed magnetic moment is2.91 B.M
whichiswdl within the expected rangefor Ni(l) com-
plexes with octahedral stereochemistry 2.83-4.0
B.M%28 The present Cu(ll) complex hasamagnetic
moment value 2.11 B.M. Thereported valuesfor the
mononuclear Cu(ll) complexeshavingnomaor spin
interactionsisintherange 1.75-2.20 B.M?"28, Thus
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TABLE 3: Powder x-ray diffraction data of theligand L

Peak 20 0 sin@ sin® hkl Relativeintensity (%) h?*+k%+> ainA
Calc. Obser.
1 5.69162 2.84581 0.04965 0.00247 100 50.04 155146  15.51472 1 15.52
2 7.75203 3.87601 0.0676  0.00457 110 88.54 11.39497 11.39508 2 15.52
3 13.20088 6.60044 0.11495 0.01321 210 19.96 6.70117 6.70130 5 15.52
4 1558743 7.79371 0.13561 0.01839 2455 5.68026  65.68024 7 15.52
5 1743713 8.71856 0.15158 0.02298 221 28.89 5.0818 5.08164 9 15.52
6 19.24725 9.62363 0.16717 0.02795 311 17.98 4.60788 4.60762 11 15.52
7 20.28494 10.14247 0.1761 0.03101 320 100.00 4.37422 4.37419 13 15.52
8 2438225 1219113 0.21117 0.04459 330 73.80 3.64777 3.64762 18 15.52
9 25.09102 1254551 0.21567 0.04652 331 41.33 3.57166 3.54616 19 15.52
10 27.72675 13.86338 0.23961 0.05741 28.99 3.21481 3.21476 23 15.52
11 3150587 15.75294 0.27149 0.07371 521 3347 2.83731 2.83723 30 15.52
12 3349744 16.74872 0.28817 0.08304 530 35.87 2.67307 2.67296 34 15.52
13 35.06628 17.53314 0.30126 0.09076 610 13.55 2.55693 2.55688 37 15.52
14 40.11582 20.05791 0.34297 0.11763 444 19.66 2.24597 2.24591 48 15.52
15 437579 21.87895 0.37265 0.13887 642 22.06 2.06709 2.06705 56 15.52
16 53.86194 26.93097 0.45292 0.20514 911 8.90 1.70074 83 15.52
TABLE 4: Powder x-ray diffraction dataof Cu (1) complex of theligand L
Peak 20 0 sno  sn%  hk| Reaiveintensty d h2+k2+2  “a’in A
(%) Calc. Obser.

1 5.67716 2.83858 0.04982 0.00248 100 100 15.46166  15.55421 1 15.47
2 13.49337 6.74669  0.11748 0.0138 25.52 6.55686 6.55669 15.47
3 18.25154  9.12577 0.1586  0.02515 310 28.88 4.85687 4.85668 10 15.47
4 21.18097 10.59048 0.18379 0.03378 321 15.04 4.1912 4.19113 14 15.47
5 2471907 12.35953 0.21405 0.04582 330 30.78 3.59869 3.59867 18 15.47
6 27.78230 13.89115 0.24008 0.05764 56.85 3.20851 3.20846 23 15.47
7 29.09720 14.5486 0.2512 0.0631 500 24.92 3.06648 3.06639 25 15.47
8 52.14024 26.07012 0.43947 0.19313 752 24.53 1.75279 1.75274 78 15.47
9 69.29800 34.649 0.56855 0.32325 970 11.78 1.35485 1.35482 130 15.47

the present Cu(I1) complex isdevoid of any spininter-
actionswith distorted octahedra geometry. TheZn(11),
Cd(11) and Hg(ll) complexes showed adiamagnetic
behavior having ad™’ systemwhichisasexpected.

ESR spectrum

The X-band ESR spectrum of the powder Cu(ll)
complex was recorded at room temperature using
DPPH asareference standard. Oneunpaired €l ectron
inCu(ll) complex with 2Blg asground gtateliesind L oy2
orbital and followsthetrend g,> g1>g,_(g.=2.0036-
freeionvalue). Theobserved g=2.36and gL =2.07
values of the Cu(ll) complex under the present study
followed thesametrend g > gL >g, which suggest that

the presence of unpaired eectronin dxz_y2 orbital giving
octahedral geometry!®!. Thisisasoinagreement with
itselectronic spectrad datafor octahedra geometry. The
observed G=5.143 for the complex under present study
evidenced the monomeric nature of thecomplext®. This
fact isfurther supported by the absence of aband cor-
responding to AMs=+2 transition®! in the observed
ESR spectrum whichis characteristic of monomeric
complex.

X-ray diffraction studies

Theligand L andits Cu(Il) complex have charac-
terized by powder XRD studieswithaview tofindthe
typeof thecrystal system. Theligand L andits Cu(I1)
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TABLE5: Thermal decomposition of Cu(l1) complex of theligand L

Peak temp. L oss of mass (%) .
Complex Stage Probable assignments
P % TG(C) practical  Theoretical g
Cu(CzeH30Cl404N4S?)
¢ -2H,0
Cu(CzeH26C1402N4S;)
78 4.13 4.22
y
[Cu(Cy1gH13N,0CIS),].Cl,.2H,0 Cu(CggH26Cl140,NS))
I 276 3.37 3.43 -C26H15CIOS
-2HCI
Cu(ClngCIONZS)
11 493 62.17 61.80 ¢

CuO

complex arechosen for powder XRD study. The XRD
dataof ligand L and itsCu(ll) complex aregiveninthe
TABLE 3and 4 respectively. Thereare 16 reflections
(26) between 5.69162 and 53.86194° with maximum
at 20 = 20.285°and d = 4.37419 A whereas Cu(Il)
complex consistsof 9reflectionswith maximaat 20 =
5.67716° corresponding to the value of d = 15.55421
A. The interplanar spacing (d) has been calculated from
the positions of intense peaks using Braggsrelation
nA=2d Sind (where L = wavelength of X-ray used
CuK o =1.5406 A°). Theobserved and calculated val-
uesof d arequite consistent (TABLE 3and 4). The
unit cell calculationshavebeen carried out for thecubic
system®2%3, The cell parameters have been calcul ated
by using the equation for cubic system, sin? 6=\2/4&
(h?+k2+12), where A%4&a is common factor. In the
present caseligand L and Cu(ll) complex have \?/4&
= 0.00247 and 0.00248 respectively. The h?+k?+|2
valuesaregiveninthe TABLE 3and 4. The presence
of forbidden number 7 and 23 in case of theligand L
and Cu(ll) complex respectively indicate that they may
bel ong to hexagond or tetragona system(®+=,

Thermal study of[Cu(L ), (CI),.2H O]

The decomposition studies of the compound
copper(I1) complex hasbeen carried out. Inthether-
mogram of the[Cu(L), (CI),.2H,0], thefirst stage de-
composition representstheweight loss of 2H,0 mol-

eculeat 78°C, withweight lossof 4.13% agreeing well
withthetheoretica weight lossof 4.22%. Thecomplex
further underwent degradation and gave a break at
276°Cwithaweight lossof 3.37%, which corresponds
tothedecompositionof theN, molecule. Thispractical
weight loss 3.37% isin accordance with theoretical
weight lossof 3.43%. The complex further underwent
degradation and gave abreak at 493°C withaweight
lossof 62.17% agreeingwd | withthetheoreticd weight
loss of 61.80% which correspondsto the decomposi-
tion of C,.H,,OCl S molecule. There after the com-
pound showed agradual decomposition up to 800°C
and onwards. Theweight of theresidue corresponds
to copper oxide. The thermal decomposition of
[Cu(L), (CI),.2H,0] with probable assignments are
givenintheTABLEDS.

Antimicrobial activity

Antimicrobial activity was carried out by the cup-
plate method®. Theligand L and its Co(Il), Ni(ll),
Cu(ll), Zn(11), Cd(11) and Hg(11) complexeshave been
tested for their antibacterial and antifungd activitiesat
Img/mL concentration. Theresultsof theantimicrobia
activity with zone of inhibition havebeen presentedin
TABLE 6. Theantibacterid activity of theligand L and
itsCu(ll), Ni(ll), Co(ll), Zn(I1) and Cd(I1) complexes
found to beweakly active with 10-15 mminhibition
against E. coli and S aureus, whereasHg(l1) complex
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TABLE 6: Antimicrobial screeningdata of theligand L and
itscomplexes

Antibacterial
activity
(Zone of Inhibition
in mm)

Antifungal activity
(Zone of Inhibition

Test compound in mm)

E.coli S.aureus A.niger C.albicans

CisH13N0OCIS 13 11 14 16
[Cu(C1sH1N-0OCIS);].Cl2.2H,O0 15 14 18 17
[Ni(CisH13N2OCIS);].Cl».2H,O0 14 10 18 19
[Co(CisH1sN-0OCIS),].Cl2.2H,0 15 14 20 21
[Zn(C1sH13NL0OCIS);].Cl,.2H,0 13 12 15 14
[Cd(C1sH13sN20OCIS);).Cl2.2H,0 10 10 16 15
[HY(C1sH13N20CIS);] .Cl.2H,0 18 19 16 14
Standard-I (Streptomycin) 20 22
Standard-11 (Grisofulvin) -- -- 24 23

00 00 00 00
DMF (Control) (Bore size) 08 08 08 08

showed moderateactivity with 18 mmand 19 mminhi-
bition agai nst the same organi sms, when compared to
the standard drug Streptomycin which showed 21 mm
and 22 mminhibition against E. coli and S aureusre-
spectively at thesame concentrationsasthat of thetest
compounds. Theantifungd activity resultsof theligand
and its above complexes revealed that the ligand L
showed moderate activity against A. niger and Can-
dida albicanswith 14 mm and 16 mminhibition re-
spectively. The Cu(ll), Ni(I1) and Co(ll) complexes
showed good antifunga activity with 17-21 mminhibi-
tion against both A. niger and Candida albicans
whereasZn(l1), Cd(11) and Hg(I1) complexes showed
moderate activity against both A. niger and Candida
albicanswith 14-16 mm inhibition compared to the
standard drug Grisoful vin which showed 24 mm and
23 mm inhibition against A. niger and Candida
albicansrespectively at the same concentrationsasthat
of thetest compounds.

CONCLUSIONS

In the present investigation the ligand L acts as
bidentate ligand coordinating through amide-O,
azomethine-N. Theandytical dataof complexessug-
gested the 1:2 type stoichiometry for al thecomplexes
[ML,].Cl..(H,0), Ligands as well asits complexes
werefoundtobelessactiveaganst bacteriaE.coli and
S.aureus where as moderately active against fungi

A.niger and C. albicans. All the complexes showed
enhanced antimicrobid activity compared tother ligand.
Onthebasisof e ementa anaysis, UV-Vis, magnetic
susceptibility data, IR, NMR, FAB massand ESR the
following structures proposad for the present complexes
(Figure2).
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