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Original Research Article

In Vitro Antioxidant Properties of Novel

Schiff Base Complexes

ABSTRACT

Studies to identify and evaluate the metal-deriggdthetic antioxidants having high free
radicals scavenging capacity related to variousrdexs has received much interest in last
decades. Recently, synthetic antioxidants are widsled instead of natural antioxidants
because they are effective and cheaper. In theeruimvestigation, a newly synthesized
Schiff base ligand (2-f)-[(4-chloro phenyl) imino]lmethyl}phenol) and theimetals
complexes (Bis(2-{E) [(4chlorophenyl)imino]methyl}phenol)nickel(ll), iB(2-
{(E)[(4chlorophenyl)imino]methyl} phenol)Cobalt(ll), i8(2-
{(E)[(4chlorophenyl)imino]methyl}phenol)copper(ll), 82-{(E)-[(4-
chlorophenyl)imino]methyl}phenol)zinc(ll)) have beevaluatedn vitro for their possible
antioxidant properties. The antioxidant activity tbe newly synthesized compounds were
screened by using 2,2-diphenyl-1-picrylhydrazyl B, Ferrous ion chelation (FIC), Ferric
reducing antioxidant power (FRAP), Total antioxitaactivity (Phosphomolybdenum
methods) and Hydroxyl radical’QH) radical scavenging activity. The synthesized
compounds showed significant dose dependent ad#okiactivities comparable with that of
the classical antioxidants, ascorbic acid and etigdiaminetetraacetic acid (EDTA). The
compounds exhibited are very reactive towards DP&dicals, OH radicals, and Edons
and it also actively reduces Fe(lll) ion to Fe@hd Mo(VI) ion to Mo(V) form. The ligand
having moderate and all of the metal complexes vexisted encouraging results which
indicate the importance of Schiff base ligand aahebmplexes as a source of synthetic
antioxidants and possibly potent drugs.

KEYWORDS: Free radicals, Schiff base complexes, DPPH, Ardiaxis, Ligand.

Introduction

Free radicals particularly reactive oxygen spe(f3S) and reactive nitrogen species (RNS)
have a greater impact on humans both within they lzodl from the environment. In living
system, during endogenous stimulation of macrophagel leucocytes, aerobic respiration
and other metabolic processes5% of oxygen reduced univalently to get free raldic
endogenously. While the tobacco smokes, pollutdotszing radiations, organic solvents

and pesticides are the major exogenous sourcee®fradicals production [1-3]. It is now
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universally accepted that free radicals have atgrepact on humans in the etiology of
various diseases like cancer, liver injury, cardsoular diseases[4], diabetes,
neurodegenerative and rheumatism diseases [S)attlerosis [6] autoimmune disorders and
aging [7]. Although, the body possesses defensehamsms as enzymes and antioxidant
nutrients, which arrest the damaging propertiesR@S [8-9], continuous exposure to
contaminants and chemicals may increase the anubdrege radicals in the body beyond its

ability to control and cause irreversible oxidatdemages [10].

Therefore, antioxidants with free radical scaveggimotential may be relevant in the
therapeutic and preventions of diseases whergdidieals are implicated [11]. In addition to
natural antioxidants such as Vitamin E, Vitaminf@yonoids andcarotenoids [12].Metal
complexes of Schiff bases have been extensivelgstiyated because of their industrial,
antifungal, antibacterial, anticancer and herbicafgplications [13-15]. The study of Schiff
bases ligands and their metal complexes is byofatarge to be fully reviewed [16]. Yildiet

al. (2004) summarized that Schiff bases have beeth asehelating ligands in coordination
chemistry, in anti-oxidative activity, anti-bac@riactivity, catalysis, medicine as anti-

inflammatory, antibiotics, and in industry for antirrosion properties [17].

The objective of the present study was to investighe antioxidant activity of Schiff base
ligand and their metal complexes, compared with ¢iidhe classical antioxidants, Vitamin
C, for scavenging of 2,2-diphenyl-1-picrylhnydraz}pPPH), Ferrous ion chelation (FIC),
Ferric reducing antioxidant power (FRAP), Totaliaxidant activities (Phosphomolybdenum

methods) and Hydroxyl radicalqH) radical scavenging activitiés vitro.

Materials and methods

Chemicals

Schiff base ligand and their Nickel (Il), Cobalk)(ICopper (ll), Zinc (ll), metals complexes
(Scheme 1) were synthesized according to literatoe¢hods [18], and were dissolved in
ethanol. Analysis of th&H NMR and**C NMR spectra showed that the compound obtained
(with 99.9% purity) presented analytical and spesttopic data in full agreement with their
assigned structure. All other chemicals, 2,2-Dighdnpicrylhydrazyl radical (DPPH),
Ascorbic acid, ferrous sulphate, ethylenediamimatetetic acid (EDTA), ferric chloride
(FeCk), TrisHCI buffer, O-phenenthroline, sulfuric acidotassium phosphate (mono
phosphate and diphosphate), ammonium molybdaterddgd peroxide (kD,), ethanol were

analytical grade purchased from Sigma Aldrich Rakis
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Determination of Anti-oxidant Activities
DPPH radical scavenging assay

Principle: The free radical scavenging activity of the varieosicentrations of Schiff bases
ligand and their metal complexes was meastumeditro by 2,2-diphenyl-1-picrylhydrazyl
(DPPH) radical scavenging assay described by (@gyole etal.2013)[19]. DPPH(2,2-
diphenyl-1-picrylhydrazyl) with purple color is dable free radical. On scavenging, with
antioxidants (AH) the purple color of DPPHeduce to yellow (DPPHH) (Fig.2) is the basic

principle utilized in this assay. [20]

Procedure: Various concentrations (25, 50,100, 200 and 4®) of Schiff base ligand and
their metal complexes were mixed with an ethansdicition containing §M DPPH radical.
The mixtures were incubated for 30 min at room terafure and the decrease in absorbance
was measured at 518 nm using an UV spectrophotom@sezorbic acid at the same
concentrations of drugs was used as a positiveaoiitercentage inhibition of the drugs as
well as ascorbic acid was calculated by using ¢fiewing formula:

Ac - A

DPPH Inhibition effect (%) = %X 100

Cc

Where A= Absorbance reading of the control
A= Absorbance reading of the sample

Ferrous ion-chelating assay

Principle: In order to examine iron chelating properties e Schiff base ligand and their
metal complexes, O-phenantroline color method wsesduaccording to (Millerat.2000)
[20].The formation of O-Phenanthroline®eomplex and its disruption in the presence of

chelating agents is the common principle has bé&éped in this assay.

Procedure: Various concentrations (25, 50, 100, 200 andu@0of Schiff base ligand and
their metal complexes were mixed with 0.2 mL of 8@/ ferrous sulphate, 0.3mL of
100mM Tris-absorbance was determined at 510 nm.AE@Thylenediaminetetraacetic acid)
at the same concentration utilized as a referetacelard and without Schiff bases complexes
sample mixture as control. The?tehelating capacity was calculated by using thiefdhg

formula:
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Ac - As

Chelating ef fect (%) = x 100

Where A= Absorbance reading of the control
A= Absorbance reading of the sample
Ferric Reducing / Antioxidant Power Assay

Principle: Ferric ions reducing antioxidant potential of #ehiff base ligand and their metal
complexes were investigated by O-phenanthrolin@rcalethod previously described by
(Benzie etal.1999) [21]. The transformation of ortho-phenantim@iFé" to ortho-
phenanthroline-F& by accepting of an electron from an antioxidanthis basic principle

utilized in this assay.

Procedure: The reaction mixture containing various concenprati (25, 50, 100, 200and
400uM) of Schiff base ligand and their metal complex@2, mL of 3.6 mM ferric chloride,
0.3mL of 100mM tris buffer (pH=7.4), 0.1 mL of 9mM-phenanthroline and diluted up to
3.0 mL with ultra pure distil water was shaken vmgsly and left to stand at room
temperature for 10 min. The increase in absorbafitke sample solution was measured at
510 nm using an UV spectrophotometer. Ascorbic atidhe same concentrations was
utilized as a reference standard and without comgeusample mixture as control. The
Reducing Power comparable with Ascorbic acid wasutated by using the following

formula:

Ac - A
Ac

Reducing Power (%) = X 100

Where A= Absorbance reading of the sample

A= Absorbance reading of the control

Total antioxidant capacity (Phosphomolybdenum assgy

Principle: The total antioxidant potential of the Schiff bdigand and their metal complexes
will be evaluated by using the phosphomolybdenunthote as previously described by
(Uyohetal. 2013) [22]. The total antioxidant capacity is basaedhe reduction of Mo (VI) to
Mo (V) by accepting of an electron from antioxidamtcidic pH.
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Procedure: Various concentrations (25, 50, 100, 200 andu#00of Schiff base ligand and
their metal complexes aliquot in ethanol were mixeih 3.0mL of reagent solution
containg 0.7mL of 0.6M sulphuric acid, 1.0mL of 28mpottacium pasphate,1.0 mM
ammonium molybdate and distal water. The reagertur@ was incubated at 95°C for 90
min and cooled to room temperature. The increasdaorbance of the mixture is measured
at 695 nm using an UV spectrophotometer. Ascorbid was utilized as reference standard
and without compounds sample mixture as controk Reducing Power of drugs as well as

ascorbic acid was calculated by using the followergnula:
Reducing Power(%) = % x 100
Cc

Where A= Absorbance reading of the sample

A= Absorbance reading of the control

Hydroxyl radical scavenging activity

Principle: The hydroxyl radical scavenging activity of Schifise ligand and their metal
complexes was determined according to the methodLiokt al.2011) [23].The Fenton

reaction is the basic principle for hydroxyl radiseavenging activity.

Procedure: Various concentrations (25, 50, 100, 200 and |4d) of Schiff base ligand and
their metal complexes, 0.1mL of 7.5 mM O-phenarithep 0.5 mL of 0.2 M phosphate
buffer ( pH 6.6), 0.1 mL of 7.5 mM ferrous sulfatéed 0.1 mLof HO,(0.1%) and diluted up
to 3 mL with distilled water. The reaction mixtureeubated at room temperature for 30 min
and the absorbance was measured at 510 nm usiby apectrophotometer. The reaction
mixture without Schiff bases complexes has beewl asecontrol and without Schiff bases
complexes and D, as a blank. The percentade scavanging power off Balse complexes

and ascorbic acid were calculated by using thevotig furmula:

As - Ac
Ap= Ac

Scavanging Power(%) = %X 100

Where A= Absorbance reading of the sample

A= Absorbance reading of the control
A= Absorbance reading of the blank

Statistical analysis
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Linear regression analysis was used to calculaget8EM values from data and graphs by
using Graph pad prism 6. Significant difference®agithe means of data were tested by the
one-way ANOVA followed by the student’s t-test witlgnificance level (P<0.01). All the

tests were conducted in triplicate.
RESULTS
DPPH radical scavenging assay

In the present study, the Schiff base ligand aed thetals (Ni(ll), Co(ll), Cu(ll), and Zn(ll))
complexes were investigated in comparison withkifi@wvn antioxidant ascorbic acid . From
the investigation it was clearly observed that 8dase ligand and their metals complexes
scavenge DPPH significantly (p < 0.01) (Fig.3). énsiderable increase in the percent of
scavenging activity is found with increase in carication of the compounds. The siC
values for DPPH radicals with ethanolic solutionlighnd and their metals complexes were
found to be 557.51 +6.067uM, 318.03 +9.875uM, 302380.68uM, 275.40 £11.70pM and
326.53 £10.17uM respectively (Table.1). The fregahd is found less efficient in
decolorizing the pink color of the DPPH solutiomnhits their metals (Ni(ll), Co(ll), Cu(ll),
and Zn(ll)) complexes. While the Cu (Il) complexshshown greater scavenging activity
among the tested complexes{§€228.61+13.83uM). (Table. 1).

Table 1. DPPH radical scavenging activity of Schifbase ligand and their metal (Ni(ll),
Co(ll), Cu(ll), Zn(Il)) complexes and Ascorbic acid.

Concentrations (UM), MeanzSEM
Drugs ICso(LM) £SEM
25(uM) 50(uM) | 100(uM) | 200(uM) | 400(uM)

ligand 1.27+0.01 4.77 +0.02 10.86+0.03 19.76+0.04 35.13+0.05| 558.31+6.051

Ni(Il) Complex| 3.18+0.01| 7.90 +0.03 15.76+0.04 28.43+0.06 58.33+0.10| 343.81+9.869

Co(ll) Complex 5.09+0.02| 10.16+0.04 19.56+0.05 35.78+0.07 64.21+0.13| 302.67+10.67

Cu(ll) Complex 5.73+0.02| 11.29+0.03 20.10+0.05 39.70+0.07] 70.09+0.15| 275.46+11.63

Zn(Il) Complex 4.45+0.01| 9.09 £0.02| 16.30+0.0831.37+0.05 60.78+0.12| 328.05+10.11

Ascorbic acid | 7.00+0.0312.42+0.04 26.08+0.05 47.05+0.09 83.01+0.16| 229.29+13.8]1

Ferrous ion-chelating assay
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All the Schiff base ligand and their metal (Ni(IKzo(Il), Cu(ll), and Zn(ll)) complexes
shows dose dependent “Fehelating activity comparable with standard EDTA
(ethylenediaminetetra- acetic acid) (Fig.4). Theol@alues for F&-chelating capability of
Schiff base ligand and their metal (Ni(ll), Co(IQu(ll), and Zn(ll)) complexes were found
be 419.56+8.04IM, 243.8947+18M, 231.15+13.6AM, 224.11+13.4fM,
238.26+13.48M and standard 196.26+1484d respectively (Table 2 ).

to

Table 2: Ferrous ion-chelating activity of Schiff lase ligand and their metal (Ni(ll),
Co(ll), Cu(ll), Zn(11)) complexes and EDTA(ethylenediaminetetra- acetic acid).

Concentrations (UM), MeanzSEM

Drugs ICs0(LM) £SEM

25uM) 50(uM) 100uM) | 200@M) | 400@uM)

Ligand 2.46+0.01 7.34+0.083 12.78+0/338.63+0.0447.87+0.06 419.56+8.071
Ni(ll) Complex 3.70+0.02 | 11.49+0.0424.73+0.08 44.54+0.07 78.89+0.10 243.8947+13.
Co(ll) Complex 4.93+0.02 | 13.79+0.0426.88+0.06 47.27+0.08 81.49+0.12 231.15+13.66
Cu(ll) Complex 6.17+0.03 | 16.09+0.0530.10+0.0648.18+0.0782.14+0.11 224.11+13.41
Zn(ll) Complex 4.93+0.02 | 12.64+0.035.80+0.08 45.45+00.680.19+0.10 238.26+13.48

EDTA 8.64+0.04 | 19.54+0.085.4840.0753.63+0.08 90.25+0.14 196.26+14.36

Ferric Reducing / Antioxidant Power Assay

The 1G of the ethanolic solution of Schiff base ligandl @aheir metal (Ni(ll), Co(ll), Cu(ll)
and Zn(ll)) complexes were to be 251.33t6uM;7 243.89+9.02AM,
231.15+9.11AM, 224.11+8.93AM and 238.26+9.24M respectively (Table 3). Among the

tested compounds Cu(ll) complex shows the maximeaneing power.

found

Table 3: Ferric ion reducing activity of Schiff ba® ligand and metal (Ni(ll), Co(ll),
Cu(ll), Zn(ll)) complexes and Ascorbic acid.
Concentrations (LM), Mean+SEM

Drugs ICso (LM) £SEM

25 M) | 50uM) | 100@M) | 200@M) | 400uM)

ligand 3.81+0.01] 7.50+0.08 13.00+0,024.81+0.06 39.18+0.0§ 251.33+6.447

243.89+9.029

Ni(Il) Complex

5.93+0.02

12.08+0.0

48.01+0.06

31.00£0.07

56.86+0.10

Co(ll) Complex

8.89+0.03

11.25+0.0419.20+0.05

34.44+0.07

58.19+0.11

231.15+9.119

Cu(Il) Complex

10.5940.03

13.7540.03

21.60+0.07

35.55+0.08

59.53+0.12

224.11+8.939

Zn(Il) Complex

6.77+0.02

12.91+0.0

418.40+0.06

33.33+0.07

58.52+0.11

238.26+9.247
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Ascorbic acid | 14.40+0.0821.25+0.07 36.80+0.09 50.00+0.1Q 74.24+0.14 196.26+10.69

Total antioxidant capacity (Phosphomolybdenum assgy

Total antioxidant capacity of Schiff base liganddaheir metal (Ni(ll), Co(ll), Cu(ll), and
Zn(Il)) complexes were found to be dose-dependeakimum Mo(VI) reducing activity was
observed at higher concentrations (Fig.6). IC5@aslof Schiff base ligand and their metal
(Ni(ll), Co(ll), Cu(ll), and Zn(ll)) complexes weresummarized as 524.69+6.3M,
327.61+9.73uM, 313.61+9.895M, 303.29+9.85iM, 327.48+9.77GM respectively In
(Table 4 ). Among the tested compounds Cu(ll) caxpshows the maximum total

antioxidant activity.

Table 4: Molybdenum ion reducing activity of Schiff base ligand and metal (Ni(ll),
Co(ll), Cu(ll), Zn(11)) complexes and Ascorbic acid.

Concentrations (uM), Mean+SEM IC so(LM)
Drugs +SEM
25(uM) 50(uM) | 100(uM) | 200(uM) | 400(uM) -
ligand 1.96+0.00f 6.54+0.08 11.60+0.020.00+0.05 38.16+0.09 524.69+6.37

Ni(ll) Complex | 4.90+0.02] 11.21+0.0418.75+0.06 33.33+0.08 59.54+0.11 327.61+9.73

Co(ll) Complex| 5.88+0.02| 13.08+0.0420.53+0.07 35.00+0.08 61.83+0.12 313.61+9.89

Cu(ll) Complex| 7.88+0.03| 14.01+0.0522.32+0.07 35.83+0.09 63.38+0.12 303.29+9.85

Zn(ll) Complex | 5.88+0.02| 10.28+0.0B318.75+0.06 31.66+0.07 60.30+0.1Q 327.48+9.77

Ascorbic acid | 10.78+0.0418.69+0.06 33.92+0.08 55.00+0.10 86.25+0.15 201.52+13.6

Hydroxyl radical scavenging activity

The 1Gso valves of the Schiff ligand and their metal (Ni(ICo(ll), Cu(ll), Zn(ll)) complexes
were found to be 612.02+5.44M1, 377.37+8.73(QAM, 369.26+8.968M, 316.97+10.1AM

and 337.90+9.858M respectively (Table.5). Standard, ascorbic ackbk wbserved to be
235.02+12.6[iM. Among the compounds Copper (II) compound wasaddb be the most

powerful scavenger of the hydroxyl radical.



207 Table 5: Hydroxyl radical scavenging activity of Schiff baseligand and metal (Ni(ll),
208 Co(ll), Cu(ll), Zn(Il)) complexes and Ascorbic acid
Concentrations (UM), MeanSEM
Drugs I%g(é'\'\/lﬂ)
25uM) 50M) | 100@M) | 200@M) | 400@M) -
ligand 1.13+£0.01 6.53+0.08 11.47+0/0%.65+0.0432.75+0.06 612.02+5.444
Ni(ll) Complex 1.90+0.00 9.46+0.04 16.94+0.028.75+0.0651.87+0.10 377.37+8.730
Co(ll) Complex 2.38+0.01 7.98+0.03 18.76+0.088.83+0.0653.12+0.11 369.26+8.963
Cu(ll) Complex 3.87+0.02 10.9+0.04 19.83+0.p54.87+0.0861.24+0.13 316.97+10.19
Zn(ll) Complex 3.59+0.02 8.34+0.03 17.37+0.030.76+0.0958.54+0.13 337.90+9.859
Ascorbic acid| 5.79+0.02 | 14.82+0.047.47+0.0653.78+0.1173.87£0.16 235.02+12.61
209
210  Fig.1(A)Chemical structure of Schiff base ligand (2-({iE3-
211 chlorophenyl)imino]methyl}phenol),i.e.(2-{(E)-[(4-
212 chlorophenyl)imino]jmethyl}phenol) and (B) (Bis(ZE)[(4-chloro
213 phenyl)imino]methyl}phenol)nickel(ll),(C) Bis(2-{(H(4-
214 chlorophenyl)imino]methyl}phenol)Cobalt(11)(D)Bis¢gE)[(4-chloro
215 phenyl)imino]methyl}phenol)copper(Il)(E)Bis(2-{(H)4-chloro
216 phenyl)imino]methyl}phenol)zinc(ll)).
217
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221  Bis(2-{(E)-[(4-chlorophenyl)imino]methyl} phenol)nickel(II)
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Bis(2-{(E)-[(4-chlorophenyl)imino]methyl}phenol)zinc(I1)

Fig. 2: Structures of DPPHradical and DPPHH

10



|
N + AH — NH + A
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232
233
DPPH Radical Seavanging assay
1001
L
80 "
E 60- “Allp
= . H g ligand
E R 5 : ] E= NidD Complex
NS 40+ N - i 1 B3 Codl) Complex
L. o p 7; H |l D@ Cudl) Complex
204 e AR :E é H11H Zn(11) Complex
g # #* Py HH E ‘ 2 : | L= Ascorbic acid
=il nBANALH ARENAN HRHIAH HEE
<« 25> <« 50—> <« 100> < 200> < 400—>
Concentration (uM)
234
235 Significant *p<0.0001, **p<0.0012, **p<0.0030, #0150
236  Fig.3. Scavenging activity of the Schiff base ligand #meir metals, Ni(ll), Co(ll) Cu(ll) and
237 Zn(ll) complexes, on DPPH radical. Different conications of the compounds were
238 incubated with 85uM DPPH ethanolic solution forrBih. Ascorbic acid was used as
239 positive control. Results are expressed as pergentd control (vehicle DMSO).
240 Each point represents the Mean + SEM of three to iimdependent experiments. (*)
241 denotes p < 0.05 as compared to control (vehicle).
242
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Farrous ion-chelation assay
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Concentration (uM)
243
244 Significant p<0.0001.” p<0.0026." p<0.00847 p< 0.0380
245  Fig.3.1. Effects of the Schiff base ligand and their metalgll), Co(ll) Cu(ll) and Zn(ll)
246 complexes, on iron chelating assay. Each poinesgmts the Mean + SEM of three to
247 four independent experiments. (*) denotes p < 0&35 compared to control
248 (vehicle).Data are presented as Mean + SEM (n = 3).
249

Ferric ion Reducing Assay
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Concentration (uM)

250

251

252 Significant p<0.0001; p<0.0013,” p<0.00417p<0.0133

253  Fig.4. Reducing power of the Schiff base ligand and theatals, Ni(ll), Co(ll) Cu(ll) and
254 Zn(Il) complexes. Each point represents the Me&kEM of three to four independent
255 experiments. (*) denotes p < 0.05 as comparedntralo(vehicle).Data are presented
256 as Mean + SEM (n = 3).
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Phosphomolybdenum assay

100-
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80- ]
g .ot Iad
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—» =<4+—25.0—> <—50.0—> <—100.0——> <—200.0—>

Concentration (uM)

Significantp<0.0001,” p<0.0016 and” p<0.0114

Fig.5. The hydroxyl radical scavenging activity of Schifise ligand and their metal Ni(ll),
Co(Il) Cu(ll) and Zn(Il) complexes were measuredck point represents the Mean +
SEM of three to four independent experiments. @hates p < 0.05 as compared to
control (vehicle).Data are presented as Mean + SEM3).

Hydroxyl Radical Scavanging Activity

100~
80+ *
-

= [
S i . * 8
g % - - allak ligand
';; [ : Ni(Il) Complex
; 40- Co(ll) Complex

Cu(ll) Complex
Zn(ll) Complex
Ascorbic acid

ONBOED

204

Concentration (uM)

Significant'p<0.0011, p<0.0031,” p<0.0164/ p< 0.0330

Fig.6. Total antioxidant activity of Schiff base liganddatheir metal Ni(ll), Co(ll) Cu(ll) and
Zn(Il) complexes were measured by the phosphomelyboh assay. Each point
represents the Mean = SEM of three to four indepehdxperiments. (*) denotes p <
0.05 as compared to control (vehicle).Data aregotesl as Mean £ SEM (n = 3).
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In order to elucidate the ability of the Schiff balsggand and their metals (Ni(ll), Co(ll),
Cu(ll), Zn(Il)) complexes to act toward differentSRwe tested some radical scavenging
assay methods. The results indicate an importa@b ldnd OH scavenging activity of the
Schiff base ligand and their metal complexes atd\amlar concentrations. Besides, we
observed that the ligand and their metal compldxes proton donating ability in DPPH
assay. Together, these results indicate a strohif $ase ligand and their metal complexes

ability to act against different forms of RS.

The antioxidant activity of an inhibitor mainly dmpds on the way it participates in
neutralizing the radical centers that are generatdtie biological systems by donating an
electron or hydrogen. The structure and propedfese inhibitor plays a prominent role in
showing the activity. These results were in agregnweth previous studies of metallic
complexes [24] in which the ligand has antioxidaativity, and it has been found that the

metal moiety had increased its activity.

Metal chelating capacity was significant sinceeiluces the concentration of the catalyzing
transition metal in lipid peroxidation (thus delagi metal-catalyzed oxidation) [25]. Since
ferrous ions constitute the most effective pro-axi in food and biological systems, the
good chelating effect would be beneficial and reat@f free iron from circulation and it is a

corrective approach to prevent oxidative stressiied disorder. As seen in Table 2.

Actually, it is well recognized that iron is essahtin numerous biochemical processes,
including oxygen transport, cellular respiratiordanetabolism, drug metabolism, and DNA
synthesis. However, iron is also recognized torttegrally involved in many biochemical
oxidation reactions [26], which are on the basis pdthological disorders like
neurodegeneration [27] and atherosclerosis [28}id&s, compounds that interact with iron
and thus block its oxidative reactions with bioleadicomponents could be used as potential
antioxidant agents [29-31]. The Schiff base ligaodserved at lower Béchelating
properties than metal complexes. Among the compleRe(ll) metal complex was found to
be better F&-chelator. The compounds having iron reducing égtivan be very important
one for a potential treatment of diseases such &simmans. Hemochromatosis can develop
because of genetic mutations resulting to accunonlatf F€* or overload of ferritin factors
and secondary factors such as deficiency of pyeukatase [24] and glucose 6-phosphate
dehydrogenase. Also, iron accumulation increasegaimcer progression via enhancing

angiogenesis. As treatment of these cases, irdatoigeagents are widely used.
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Thus, it is believe that the Schiff base ligand #melr metal complexes could be used as a
further antioxidant agent in stressing conditiomgolving the oxidative damage induced by
iron. Further tests should be conducted with Sd¥affe ligand and their metal (Ni(ll), Co(ll),

Cu(ll), and Zn(ll)) complexes as an anticancer agen

Free radical scavenging is one of the best knowohar@sms by which antioxidant inhibit
lipid peroxidation. Figure 4 shows the reductivg@atailities of different Schiff base ligand
and their metal (Ni(Il), Co(ll), Cu(ll), and Zn()l)complexes. Like the antioxidant activity,
the reducing power was dose-dependent which inedeasth increasing concentration of the
compounds comparable to the standard, ascorbic atid hydroxyl radical scavenging
activity of the Schiff ligand and their metal (N)I Co(ll), Cu(ll), Zn(ll)) complexes was

investigated by O-phenanthroline method. All theigdr exhibited strong concentration-

dependent scavenging properties for the hydroxdited (Fig.6).
Conclusions

In conclusion, in the present paper we report adirpmary pharmacological properties of
four new Schiff base ligand and their metal comegexThey all possessed antioxidant
activities and are found to have enormous incredss complexation with the transition
metals ions. Among these, Cu(ll)-complex showeduafalle radical scavenging activity
compared to Schiff base ligand and their metall(NiCo(ll), and Zn(Il)) complexes.
Moreover, Cu(ll)-complex also showed the highesivity regarding F& reducing activity
and should be tested as a drug candidate. Thetgasdicate that all compounds of Schiff
base ligand and their metal complexes exhibitedvarg reactive towards DPPH radicals,
OH radicals, and F&ions. Similarly, it also actively reduces Fe(ibh to Fe(Il) and Mo(VI)
ion to Mo(V) form. This shows that Schiff base lgaand their metal complexes containing
antioxidant can donate a hydrogen atom or elec8chiff base metal complexes were found

to possess high antioxidant potential than Sclaifiebligand.
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