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ABSTRACT

A new series of novel metal complexes of Ni (I1) 5-chloro 2-hydroxy
acetophenone N(4) methyl thisemicarbazone with heterocyclic base adducts
were synthesized and evaluated for antimicrobial activity against
Pseudomonas Putida, Escherichia Coli, Aspergillus Niger and Candida
Albicans. Antimicrobial activity was carried out at 102 and 10“ M
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concentrations using Amphicilinand Bicip asstandard drugs. Overall results
indicated that the metal complexes are better antimicrobial agents as
compared to their thiosemicarbazone i.e. ligand. Compound Ni.L.Phen

showed better antimicrobial activity.
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INTRODUCTION

In recent years, thiosemicarbazonesand their tran-
sition metal complexes have been studied dueto their
wide pharmacol ogicd interest!*3. Among thesetransi-
tionmetals, Ni (1) isrecogni zed as an essential trace
element for bacteria, plants, animasand humans. It has
number of gpplicationsinindustrial homogeneous ca-
taysigd.

Also the most promising areas in which
thi osemicarbazone compounds aredevel oped istheir
use against cancer*. The presence of metal ionin
thiosemi carbazone complexesincreasesthe activity or
contributesto migrate the side effects of the organic
parent compounds”. The main known effectsrelated
to their anticancer activity are reactive oxygen species
(ROS) production®, topoisomerase |l inhibitiont®, mi-

tochondriadisruption™ and amultidrug resistance pro-
tein (MDRI) inhibition**12, 3-aminopyridine-2-
carboxa dehyde thi asemi carbazonehasbeen devel oped
as an anticancer drug and hasin clinical phasell on
several cancer types®®4,

MATERIALSAND METHOD

Thecomplex Ni.L.B (WhereB, isheterocyclic
base like pyridine, 2-2’-bipyridine, 1, 10
phenanthroline, a-picoline, 3-picoline) was prepared
by reported procedure®™ and on the basis of spectral
and physicochemical characterization an expected
structurefor four and five coordinate complexesof Ni
(I1) 5-chloro 2-hydroxy acetophenone N* methyl
thisemicarbazone with heterocyclic base adducts are
shown below.
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Expected structure
a", M
o<
\\ /,a”’
cl = N\ N’CHS
CH, H

Where, B =Heterocyclicbaseg; i.e. Pyridine, a-Picolineand
B-Picoline.

Biological activity (Agar well diffusion method)

Theantibacterid adtivity wasdetermined usngtheagar
well diffusonmethod. Theprepared culture plateswere
inoculated with different bacteriaand fungusby usng plate
method. Wellsweremade ontheagar surfacewith 6mm
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cork borer. Thesolutionsof complexeswere poured into
thewd | usnggerilesyringe. Theplaeswereincubated a
37+2°Cfor 24 hoursfor bacteria activity and 48 hours
for fungul activity. The plateswereobserved for thezone
formationaroundthewd|s Thezoneof inhibitionwascd-
culated by measuring thediameter of theinhibition zone
aroundthewd| (inmm) indudingthewell diameter. The
activity wasdetermined usngtwo different concentrations
10°*M and 10* M. In order to compare activity of the
synthes zed complexes, followed thesame procedurewith
metd chlorides. Theactivity index wasca culaedto ex-
presstheactivity in comparisontotheantibiotics*®. The
diametersof theinhibition zonesfor al tested compounds
arepresentedinTABLE 1.

TABLE 1: Antimicrobial activity of synthesized compounds

Pseudomonas Putida

Escherichia Coli

Aspergillus Niger Candida Albicans

Compounds 10°m 10“*M 10°m 10“M 10°M 10*M 10°M 10“M
L 12 10 9 8 12 10 10 9
Ni-L.H,0O 12 12 11 10 12 11 13 12
Ni-L-Py 12 12 15 12 13 12 15 14
Ni-L-Bipy 15 12 14 13 14 13 16 15
Ni-L- Phen 16 15 16 14 17 15 16 15
Ni-L a-Pico 12 11 12 11 1 08 12 11
Ni-L. p-Pico 12 11 13 11 11 10 13 08
Standard 34 36 26 31 18 19 17 20
NiCl,.6H,0 31 28 26 27 22 26 21 23

(Zone in mm, Sd-Amphicilin,Bicip)

% Activity Index of Ni(Il) complexes

Pseudomonas Putida

Escherichia Cali

Aspergillus Niger Candida Albicans

Compound 10°m 10“*M 10°m 10“*M 10°M 10*M 10°M 10*M
L 35.29 27.78 34.62 25.81 66.67 52.63 58.82 45.00
Ni.L.H20 35.29 30.56 42.31 32.26 66.67 57.89 76.47 60.00
Ni.L.Py 35.29 36.11 57.69 38.71 72.22 63.16 88.24 70.00
Ni.L.Bipy 44.12 38.89 53.85 41.94 77.78 68.42 64.12 75.00
Ni.L.Phen 47.06 41.67 61.54 45.16 94.44 78.95 94.12 75.00
Ni.L. a-Pico 35.29 30.56 46.15 35.38 61.11 42.11 70.59 55.00
Ni.L. B-Pico 35.29 27.76 50.00 35.38 61.11 52.63 76.47 40.00
Standard 100 100 100 100 100 100 100 100
NiCl,.6H,0 91.18 77.78 100 100 122.22 136.84  123.53 115

RESULTSAND DISCUSSION

Onthebasisof spectrd, physicochemical charac-
terization and keeping view of thepreferred geometries,

sguare planner for the four coordinate and adistorted
square pyramidal for five coordinate complexeshave
been proposed. All the synthesized adductshave been
studied their antimicrobia activity against Pseudomo-
nas Putida, Escherichia Coli, Aspergillus Niger and
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Candida Albicans, to find out structure activity rela
tionship.

The results showed that the complexes showed
better activity than free ligand. The adducts with
bipyridineand 1,10 phenanthroline showed better ac-
tivity. Themost probablereasonfor thisdifferencemight
be dueto chelation which reducesthe pol arity of the
central metal atom because of the partial sharing of its
partid positive chargewith donor groupsand possible
[T-electron delocalization within the whole chelating ring.
Asaresult of this,thelipophilic nature of the central
meta atomincreases, which favoursthe permeation of
the complexesthrough thelipid layer of thecell mem-
brane'”. Out of these seven compounds tested,
Ni.L.phenwasfound moreactiveagainst four cultures.
The N* substituted 5-chloro 2-hydroxy acetophenone
methyl thiosemicarbazonewasfound lessactivethan
itsNi(Il) complex and adducts. Thusincreasein coor-
dination number from four to fivein nickel complexes
increasesmicrobial activity*®. In gram negative bacte-
ria(Pseudomonas Putida, Escherichia Coli) the outer
membrane. So it might not be easefor the complexes
todiffuseinsdethebacterial cell. Themetal ionchlo-
ride saltswere more effective than complexes. This
showsfreemetd ionsaremoreeffectivethan bindedin
complexes.
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