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Metal chelates of Mn(ir), Co(ir), Ni(1), Cu(il) and Zn(1) acetates with Schiff base ligand obtained from sulfathiazole and 5-
nitro salicylaldehyde (HL) have been synthesized. The structural traits of the ligand and its complexes have been construed
by microanalytical data, electrical conductance, FT-IR, H and '3C NMR, UV-Visible spectra, magnetic moment studies, ther-
mal analysis, El-mass spectra and powder XRD studies. The Schiff base is coordinated to metal through two donor atoms
and is azomethine nitrogen and deprotonated phenolic oxygen atoms. Thermogravimetric studies of metal complexes show
multistep decay and El-mass spectra of ligand and complexes support the proposed structure. The complexes are envisaged
to have the general formula [M(L),(H,0),], where M = Mn(11)/Co(11)/Ni(11)/Cu(n1)/Zn(11). Octahedral environs have been put for-
ward for all the metal chelates. To examine the reduction and oxidation property of the synthesized complexes the cyclic
voltammetric studies have been executed. The antioxidant and antimicrobial effect of them were also explored. The antioxidant
property of the ligand is significant, which on complexation with metals show a decrease in the activity against ABTS assay.
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Introduction

For the past few decades, Schiff bases have been a cen-
ter of attention and attraction for chemists and biologists
because of their wide structural and pharmacological rel-
evance’. The scope of diverse kinds of amines and carbonyl
compounds facilitated the preparation of Schiff bases with
different structural facets. The bonding capability of the ligand
depends on the character of atoms that act as bonding sites,
their steric effect and electronegative character. Because of
the lone pair of electrons on the nitrogen atom, electron do-
nor nature of the double bond, less electronegativity over
nitrogen and good donor property of the nitrogen of
azomethine group (>C=N) makes the Schiff base more ac-
tive. The coordination complex thus formed is highly stable
when the resultant ring becomes five or six membered. Hence
the stability is enhanced by the existence of azomethine group
with replaceable hydrogen atom near to >C=N. To avoid the
rapid decomposition or polymerization, an aryl group should
be tied to the nitrogen or to the carbon of the -C=N- double
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bond. Schiff bases have been found to be biologically active
and show excellent biological properties? such as anti-oxi-
dant, antiviral, antibacterial, antifungal and many other prop-
erties.

The sulfonamides and their N-derivatives are currently
prevailing functional groups for their biological applications
among the different categories of organic-inorganic chemi-
cals investigated so far. A sequence of new derivatives of
sulfamethoxazole has been explored for its antimicrobial
activity®. The docking studies on the sulfamethoxazole drug
candidate over the receptors DHPS and DNA were reported®.
The cytotoxic studies on sulfamethoxazole derivative and its
copper complex exhibit significant in vitro anticancer activ-
ity>6. Schiff bases of sulfathiazole shows very fine antibac-
terial activity and has good docking score with DHPS pro-
tein’. Sulfathiazole is one of the most used sulfa drug clini-
cally. A look for the literature disclosed that no work has been
done on transition metal chelates of the azo-imine derivative
obtained from sulfathiazole and 5-nitro salicylaldehyde. The
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synthesis of ligand is performed by treating sulfathiazole and
5-nitro salicylaldehyde. The complexes of Mn(il), Co(ll), Ni(l),
Cu(nn), and Zn(n) with this ligand were prepared and charac-
terized using different physico-chemical methods.

Experimental

All reagents and chemicals purchased from High media
chemicals were of AR grade and used as such. The compo-
sition of the complexes was arrived at by estimating the metal
and anions besides the microanalysis (CHNS) of complexes.
The metals were estimated by the ICP-AES method. The
physical constant value (melting point) of all the compounds
was examined by inserting the sample in glass capillary tubes
and heated in a digital melting point apparatus containing
silicon bath attached with stirrer and are uncorrected. The
complexes dissolved in DMF (103 M) was used to detect
the molar conductance at 28+2°C using a Elico conductivity
bridge. The cell constant of the conductivity cell used was
0.983 cm™". Infrared spectral measurements were made for
the ligand and its complexes in KBr pellet using infrared spec-
trometer in the region 4000-400 cm™". The proton and 3C
NMR of ligand were recorded using DMSO-dg as solvent.

The absorption spectra of the ligand and its complexes
were obtained from UV-Visible region with working range of
200 nm-1100 nm. The magnetic properties of all the com-
plexes were followed through the use of Gouy balance at
room temperature (28+2°C). The EPR studies were per-
formed at both liquid nitrogen temperature and room
temperature.The thermal behavior was examined using
Perkin-Elmer, Diamond TG/DTA model. Mass spectra were
recorded and analysed in El mode. The powder XRD stud-
ies were accomplished using Bruker AXS D8 Advance
diffractometer. Cyclic voltammetry studies were achieved
using a three electrode cell configuration. The instruments
utilised include an EG and GPAR 273 potentiostat/Galvanost
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at and Pentium IV computer with EG and GM270 software to
do the experiments and to obtain the data.

Experimental procedure for antioxidant activity:

The antioxidant property of the synthesized Schiff base
and its chelates has been examined using DPPH and ABTS
free radical assay®®. The radical scavenging activity was
represented as the percentage inhibition and was computed
using the formula:

% of Inhibition = [(Ag — A;)/A]x100
where Ay is the absorbance of the control and A, is the ab-
sorbance of the compound.

Synthesis of ligand HL (NSST):

A stirred DMF-ethanolic solution of sulfathiazole (0.765
g, 0.3 mmol) and ethanolic solution of 5-nitro salicylaldehyde
(0.501 g, 0.3 mmol) were mixed and was heated in hot plate
and stirred for 4 h. The yellowish orange Schiff base ob-
tained was washed with ethanol and dried, recrystallised and
checked for purity by TLC.

Synthesis of metal complexes:

Ethanolic solution of corresponding metal acetate (0.1
mmol) was treated with a ligand (0.2 mmol) dissolved in DMF-
ethanol mixture. They were stirred and heated for 10 h, and
the solid product was collected on through filtration and
washed with petroleum ether and recrystallised.

Results and discussion

The reaction of one equivalent of sulfathiazole with equal
quantity of 5-nitro salicylaldehyde leads to the formation of
ligand HL (Scheme 1). Direct interaction of two equivalent
aliquots of Schiff base with one equivalent aliquot of metal
species such as manganese, cobalt, nickel, copper and zinc
acetate yield the corresponding metal derivatives in 1:2 (M:L)
ratio.

OH
NG ;://
\©\//

//NH\

(E)-4-((2-hydroxy-5-nitrobenzylidene)amino)-N-
(thiazol-2-yl)benzenesulfonamide(HL )

Scheme 1
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Characterization of synthesized compounds
Analytical data:

The formation of the ligand has been ascertained by mi-
croanalytical data, FT-IR, 'H, 13C NMR spectroscopy, UV-
Visible and El-mass spectrometry. The ligand melts at high
temperature and is very sharp. The TLC pure ligand is soluble
in high polar solvents like dimethyl formamide, dimethyl sul-
foxide and dioxan and insoluble in most of the organic sol-
vents. The synthesized metal complexes (1-5) are very stable
and non-hygroscopic in nature. The complexes have been
subjected to metal estimation, elemental analysis, electrical
conductance, FT-IR, UV-Visible, magnetic moment, EPR,
thermal, mass spectral and powder XRD studies to arrive at
the probable structures of the complexes. The microanalyti-
cal data are agreeable to the suggested structure of the ligand
and complexes.

Molar conductance:

The conductance value of all the compounds is within
the scale of 17.91-19.79 W-" cm2 mol~!. The entire com-
plexes exhibit low conductance values less than 35 Q =" cm?
mol~!, which are indicative of the non-electrolytic nature of
the complexes?.

Structure establishment through spectral data:

Analysis of the vibrational spectral data of the complexes
with that of ligand guides to comprehend the donor sites of
the ligand molecule. In the infrared spectrum of the ligand a
medium intensity band appears at 3241 cm™" caused by
phenolic v(-OH)!". This band vanishes after chelation with
the metal ion, which implies the removal of proton from the
-OH group of the ligand before coordination via the oxygen
atom'2. A strong band at 1622 cm™" attributable to the
azomethine group3 of the ligand experience a major shift
by 12-34 cm™" after bonded to metal ion, indicating coordi-
nation of the nitrogen from azomethine group to metal spe-
cies'. A high intense dip at 1481 cm™" in the ligand may be
consigned to the phenolic C-O stretching frequency. After
chelation, major shifts of C-O stretching vibrations are ob-
served by 11-16 cm~". This shift implies that there is a bond
formation via the phenolic oxygen atom'®. New bands arises
at low frequency region after complexation and are located
in between the range of 569-572 cm™! and 402-486 cm™
which are owing to v(M-0)'6 and v(M-N)'7. The occurrence
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of a broad band in the range of 3417-3477 cm™" evinces the
presence of coordinated water in all the complexes 2.

The "H NMR spectrum of the ligand, authenticates the
formation of Schiff base by the existence of singlet at 9.123
ppm corresponding to azomethine'® proton (-CH=N-). In the
spectrum the phenolic proton signal observed for HL is at
12.422 ppm. All the other protons have been found in the
expected region2?. The 13C NMR spectrum of the ligand HL,
exhibits signals because of the carbon atoms attached to
the azomethine group and phenolic group in ligand appears?’
at 165.84 ppm and 162.57 ppm respectively.

The electronic spectrum of HL exhibits two bands at 276
nm (36,232 cm~) and 293 nm (34,130 cm™") assignable to
n—7* transition?2. The electronic absorption peaks mani-
fested in the regions 348 nm (28,736 cm™') and 532 nm
(18,789 cm™") are assigned to °A;;—*A, (*G) and d-d tran-
sitions respectively, for the complex 1 (Fig. 1a) strongly ratify
six coordinated octahedral geometry3. The magnetic mo-
ment values for complex 1 is 5.93 B.M. at room temperature,
which is very nearer to high spin six coordinated octahedral
configuration?*. The ¢ of complex 2 has been observed to
be 4.79 B.M. as anticipated for high spin octahedral Co(l)
complexes?®. The spectrum of complex 2 (Fig. 1b) shows
two intense maxima at 428 nm (23,364 cm™") and 594 nm
(16,835 cm™1). These bands are attributable to the *T,
(F)=*T4 (P) (v3) and 4T, (Fl—4Ayq (F) (v)) transitions%g

The A,y value of complex 3 exhibits absorption bands at
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Fig. 1a. Electronic spectrum of complex 1.



Rama et al.: Manganese(ll), cobalt(1), nickel(ll), copper(i) and zinc(ll) complexes of sulfathiazole etc.

UV SPECTRUM OF NSST CoC

594, 09124

0.5 428;0.7658

08—

Absorbance

L

0.0

300 400 spo 600 700 800

Wavelength (nm)

Fig. 1b. Electronic spectrum of complex 2.

550 nm (18,182 cm~") and 920 nm (10,870 cm~") and these
intense bands observed are normally predictable for an oc-
tahedral configuration?? and may be caused by the transi-
tions %Ay (F)—3T;y (P) (v3) and 3Ay (F—=°Tyg (F) (v,)
respectively. The value of magnetic susceptibility (3.04 B.M.)
shows the existence of two unpaired electrons for Ni(ll) ion
implying an octahedral arrangement?’ for complex 3. The
U Value of complexes 4 (1.66 B.M.) is supporting octahe-
dral environment for copper complex28. The UV-Visible spec-
trum of complex 4 shows one band at 660 nm (15,152 cm™")
and another band at 330 nm (30,303 cm™"). The first band is
assigned to the transition 2E1g—>2T1g and second band cor-
responds to metal to ligand charge transfer2®. A high energy
band at 340 nm (29,422 cm™") for the complex 5 in the UV
spectrum is due to charge transfer transition. The diamag-
netic property of the zinc complex is revealed by the mag-
netic susceptibility measurements.

The molecular ion peak of the ligand HL shows m/z value
404.40, which is nearly equal to the molecular weight of the
formed Schiff base. The ligand shows one important peak
with 100% abundance with m/z = 180 attributes to the frag-
mented molecular ion after elimination of thiazole and nitro
salicylidene moieties with molecular formula (C;H;N,0,S)*.
The mass spectra of complexes 1, 3 and 5 display the mo-
lecular ion peaks that support the molecular mass of the pro-
posed structures.

Manganese complex is subjected to X-band EPR analy-
sis at room temperature, shows g value of 2.037 at room
temperature supports the octahedral geometry3. The EPR
spectrum of complex 4 at liquid nitrogen temperature un-
veils four peaks, which are well resolved at low field region.
From the peak positions g-values evaluated are 9= 2.27
and g, =2.12. The exploration of spectrum gives g> g, >
2.0023, indicate that unpaired electron is well situated in
dxz_yz orbital of tetragonally elongated octahedral geometry.
The g,, and g”/A” has been calculated to be 2.17 and 151
respectively3'.

The coupling constant (A) has been evaluated by the for-
mulae g,, = 1/3[g” +g,]and g,,=2(1-2A/10Dq) and is found
to be 436 cm™". The A obtained is a smaller value when
compared with the free Cu(ll) ion (-832 cm™") which illus-
trates covalent nature of metal-ligand bond in the complex.
This observation is confirming the octahedral environ around
central metal ion (copper). The axial factor G is calculated
by using relation (g||-2/g 1-2) and is 2.25. The G value which
is less than four corroborates the subsistence of some ex-
change interactions between the copper centers. The g <
2.3 indicates a considerable extent of covalency in Cu-L bond-
ing. From the EPR spectral data and d-d transition band val-
ues the bonding parameter a2 has been delineated. The pa-
rameter is a quantifier of covalent nature of in-plane ¢ bond
and is measured using the expression o2 = —(A||/0.036) +
(9 —2.0027) + (3/7) (g, —2.0027) + 0.04. The values of a2
for the complex is 0.54 corborating that the in-plane ¢ bonds
are appreciably covalent32.

g tensors Bonding parameters
Complex g" g, Jav g”/A" A 0(2 G
[Cu(L)y(H0),] 227 212 217 151 436 054 225

Thermal analysis:

Thermal degradation of complexes (Table 1) may be use-
ful for substantiating predicted structure through weight loss
during decomposition or oxidation. From the TGA curve of
the complex 4, it is observed that there is approximately
3.94% weightloss is observed (calculated 3.97%) in the range
of 127-162°C. This is the evidence for the complex contains
two coordinated water molecules in the complex. A huge
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Table 1. TGA/DTA data of metal(ll) chelates

Loss in weight (%) Reason for weight loss

Metal complexes Stage Temperature (°C)
TGA DTA

[Cu(L)y(H,0),] | 127-162 133.46
Il 170-320 254 44
I 310-400 353.91

[Zn(L)5(H,0),] | 130-146 138.21
Il 205-467 315.33
0 320-400 346.41

Observed Calcd.
3.94 3.97 Two molecules of coordinated water
87.34 88.07 Two molecules of ligand moiety
10.32 9.30 Metal oxide
3.92 3.97 Two molecules of coordinated water
86.30 46.7 One molecule of ligand moiety
46.71 46.57 One molecule of ligand moiety

weight loss has been found in the second stage and shows
mass loss in between the heating range of 170 and 320°C
(observed 87.34%, calculated 88.07%) is attributed to the
breakdown of two molecules of ligand moieties. In third stage,
the thermogram indicates a complete decomposition to the
corresponding metal oxide (observed 10.32%; calculated
9.30%). In the TGA thermogram of complex § a minimum
mass loss in the temperature range of 130-146°C is noticed.
The decrease inweight observed is 3.92% (calculated 3.97%)
is assigned to decomposition of two coordinated water mol-
ecules. A highest and steady weight reduction is observed in
between 205 and 467°C is ascribed to the disintegration of
two ligand moieties (observed 86.30%; calculated 88.80%).
A constant weight is observed above the temperature 480°C,
be a sign of the metal constituent in the complex (observed
10.2%; calculated 8.9%).

Powder XRD analysis:

The PXRD studies of complex 4 have been probed by
scanning through 5-100° at the A of 1.5406 A. The indexing
of relative intensity for major peaks (>10%) are executed by

using High score plus PXRD software. The unit cell values of
complex are refined with parameters a = 19.5678 A, b =
18.3318 A, c=16.5753 A, and V= 5945.77 A3. The complex
crystallizes in face centered orthorhombic crystal system with
azb#co=p=y=90°

Electrochemical behaviour of metal complexes:

The redox nature of the complexes (1-5) has been ex-
amined in the potential range of +2.0 V to —2.0 V by dissolv-
ing themin DMSO (Table 2). The typical cyclic voltammogram
of complex 1 (Fig. 3a ) has, on the direct (cathodic) scan,
three cathodic waves with a first cathodic wave peak situ-
ated at negative cathodic potential and with a second ca-
thodic peak situated at less positive cathodic potential and a
third cathodic wave peak situated at more positive potential.
On the reverse (anodic) scan there is a shoulder peak, which
is the counter peak of the first cathodic peak is obtained with
a potential difference of 590 mV suggest a quasi-reversible
one electron transfer kinetics® with j,/iy ratio of 1.190. The
second and third cathodic peaks are irreversible in nature. In
cobalt complex (2) three cathodic peaks were observed with

Table 2. Electrochemical data of metal complexes

Sr.No.  Metal complexes Epa (V) Epc (V)
1. [Mn(L)5(H,0),] -1.0 -0.41
- 0.1
- 05
2. [Co(L)o(Hy0),] 0.24 0.89
-1.20 -0.38
-1.90 -
3. INi(L)(H,0),] -1.0 0.12
[Cu(L)5(H,0),] 14 -0.49
- 0.7
- 04
5. [Zn(L)o(H,0),] -1.35 -0.01

AE, (V) ina (A) ing (A) inaline
590 0.499x10% 0.42x104 1.190
- - 0.42x104
- - 0.99x104 -
650 0.38x104 1.28x10% 0.297
820 0.60x104 0.30x104 2.00
- 0.74x10% - -
1120 0.16x104 0.17x10% 0.941
910 0.80x10% 0.76x10% 1.06
- - 0.72x10%
- - 0.65x10% -
1340 0.57x104 0.60x104 0.95
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Fig. 2. Electron paramagnetic resonance spectrum of complex 4.

Epa value of 0.24 V, -1.20 V and -1.90 V. Two anodic peaks
were detected at 0.89 V and -0.38 V. The difference be-
tween the first cathodic and its relative anodic peak is found
to be 650 mV. Similarly the second cathodic peak and its

EH=suesxes B

Y
dddhags

Fig. 3a. Cyclic voltammogram of complex 1.

successive anodic peak give a difference of 820 mV with ipa/
inc Value of two. Thus the redox behavior of the complex 2
(Fig. 3b) shows quasi-reversible two electron transfer pro-
cess. The nickel complex (Fig. 3c) shows single cathodic

Fig. 3b. Cyclic voltammogram of complex 2.
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Fig. 3d. Cyclic voltammogram of complex 4.

and anodic peaks. The relative peak difference is found to
be 1120 mV, which clearly infers that the redox couple is not
reversible. A single cathodic peak and three anodic peaks
are viewed in the voltammogram of copper complex (Fig.
3d). The AEp value is found to be 910 mV, which may be due
to irreversible nature of metal centers within the investigated
potential range®!. The i,/i,; ratio is observed to be 1.06,
shows one electron transfer between the metal centers of
the redox couple. The complex 5 (Fig. 3e) shows cathodic
and anodic peaks with a difference of about 1340 mV with
Inalinc Value of 0.95. The trend is reflected by the unusual
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Fig. 3e. Cyclic voltammogram of complex 5.

values of AEp (1340 mV), not following the reversibility crite-
rion®. On comparison of the AE/n values of the complexes,
they follow the order: Co(l) < Mn(l1) < Cu(ll) < Ni(l1) < Zn(n1)
confirms the decrease in reversible character of the respec-
tive redox couple.

Antimicrobial activity:

The synthesized compounds are subjected to antimicro-
bial screening towards the bacteria and fungi (Fig. 4a, 4b).
The results of activity are presented in the Table 3a and also
through graph (Fig. 4c). The ligand HL is observed to have
significant biological behavior. After chelation with metals all
the complexes are highly active and have very high zone of
inhibition value of 21 mm for the complex 5 against Klebsilla
sp. In most of the complexes the antibacterial activity pro-
gressively increases to twice than the ligand. From the data
it is proved that the activity of zinc complex is remarkably
increased to a greater extent. The ligand HL shows a very
weak antifungal activity. The drastic increase in the fungi-
cidal activity of its complexes is noteworthy.

Minimum inhibitory concentration (MIC):

The zinc complex is opted to perform, MIC studies (Table
3b). The MIC is measured using the disc diffusion method
(Fig. 4d) at different concentrations (25, 50, 75, 100 pg/ml)
by using the same procedure. The complex has pronounced
biological activity against the tested microorganism at the
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Fig. 4a. Antibacterial activity of HL and its complexes against Staphy-  Fig. 4b. Antibacterial activity of HL and its complexes against Kieb-
lococcus aureus, Bacillus subtilis and Eschericsia coli. siella sp. and antifungal activity against Aspergillus niger and
Candida albicans.
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Fig. 4c. Graphical representation of antimicrobial property of HL and its complexes.
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Fig. 4d. MIC of complex [Zn(L),(H,0),] against Aspergillus niger.

Table 3a. Antimicrobial property of HL and its metal(il) complexes
Region of inhibition in mm

Sr. HL/Metal Bacteria (Gram-positive) Bacteria (Gram-negative)
No. complexes Staphylococcus aureus  Bacillus subtilis E. coli Klebsiella sp.  Aspergillus niger ~ Candida albicans
(NCIM2079) (NCIM 2063)  (NCIM 2065)  (NCIM 2098) (NCIM 105) (NCIM 3102)

HL 13 10 10 12 10 12

1 [Mn(L)2(H20)2] 10 14 10 16 15 22

2 [Co(L)5(Hy0),] 15 14 13 16 10 17

3 [Ni(L)5(H50),] 14 20 15 10 22 13

4 [Cu(L)5(Hy0),] 18 18 18 14 17 18

5 [Zn(L)5(Hy0),] 15 21 15 21 17 26

Table 3b. Minimum inhibitory concentration of highly active zinc complex

Metal complexes Name of the microorganism

Region of inhibition in mm Standard 100 pg/ml

25 pg/ml
[Zn(L)5(Hy0),] Aspergillus niger 16
Standard - Ciprofloxacin 5 pg/disc; Nystatin 100 units/disc for fungi
Solvent — DMSO.

50 pug/ml 75 ug/ml 100 pg/mi
20 20 26 25

concentration of 100 pg/ml. On diluting the concentration to
75 ug/ml the zone of inhibition values also decreases. The
maximum value (20 mm) is observed for the complex. Fur-
ther dilution to 50 and 25 pg/ml gradually decreases the bio-
logical effect against the fungal pathogens.

A relative study of zones of inhibition values explicitly
shows, the metal complexes are effective inhibitors than the
ligand. The data confirms the fact that the activity enhances
significantly after complexation. Thus it is concluded that the
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metal complexes are excellent antimicrobial agents when
compared to the parent ligand under identical conditions.

Antioxidant activity:

Antioxidant activity is a requirement for accomplishing
many biological activities including anticancer, antiallergic,
anti-inflammatory and anti-diabetic studies. The antioxidant
activity of all the synthesized compounds with ICg, values is
presented in Table 4. At the different concentrations of 5, 10,
50, 100 and 200 ug, ligand and complexes exhibit a much
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Table 4. Antioxidant property of HL and its complexes

Sr. Complexes ABTS assay DPPH assay

No. ICg value ICg value
(MM) (MM)

Ligand HL 21.81 1437.63

1 [Mn(L)o(Hy0)5] 4561 1960.05

2. [Co(L)5(Hy0),] 120.62 3031.58

3. [Ni(L)5(H50),] 1988.27 3581.06

4 [Cu(L)5(Hy0),] 1618.23 3557.92

5. [Zn(L)5(Hy0),] 53.38 1959.74

Standard Ascorbic acid 9.79 13.58

stronger ABTS scavenging property (Fig. 5a, 5b) relative to
free ascorbic acid. If the IC5 value is low, the compound is
found to be highly active. The antioxidant activity measured
by DPPH radical assay does not show any prominent activ-
ity on comparing with standard ascorbic acid. The antioxi-
dant activity of ligand measured by ABTS assay, shows very
minimum ICg, value for the ligand HL and is nearer to the
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Fig. 5a. Antioxidant property of HL and its complexes(ABTS assay).
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Fig. 5b. Antioxidant property of HL and its complexes (DPPH assay).

standard. A special monitoring of the complexes may give
an idea about the antioxidant behaviour of the same ligand
after complexation with different metal ions in ABTS assay.
The comparison of IC5, values of all the compounds shows
the following order: HL < [Mn(L),(H,0),] < [Zn(L),(H,0),] <
[Co(L)o(Hy0)5] < [Cu(L)o(Hy0),] < [Ni(L)o(HyO),]. Analysis
of the complexes by the ABTS assay has remarkable anti-
oxidant activity. More likely, manganese complex react with
superoxide resulting in noticeable action in the indirect as-
says. The ligand has significant antioxidant activity, which is
in close proximity to standard. After complexation with metal
ions the activity slightly decreases, but the ICs value is found
to be minimum and less than 100 in ABTS assay.

Conclusions

Bivalent mononuclear complexes of transition metal ions
have been synthesized from new sulfonamide Schiff base
obtained from sulfathiazole and 5-nitro salicylaldehyde. The
structure of the synthesized complexes has been elucidated
by physicochemical and analytical data. Mass spectral data
are in consistency with the microanalytical data, confirming
the composition and purities of the complexes (1-5). All the
reported complexes are neutral and are having distorted
octahedral geometry. Tentative structures have been pro-
posed for the complexes which are shown below.

NO,

Where M = Mn(11), Co(l1), Ni(1), Cu(l1) and Zn(i1)

The XRD pattern of complex 4 pronounces the crystal-
line character of the complex and the cell refinement param-
eters are also arrived at. It occupies face centered orthor-
hombic crystal system with the z value of 8. The redox
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behaviour of the complexes has been determined by the cyclic
voltammetric studies. A remarkable antioxidant activity has
been observed for the reported ligand and it decreases on
chelation with metals. On the reverse, the antimicrobial na-
ture of the ligand has been increased on complexation with
metal ions, due to increase in the lipophilic character of the
metal.
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