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Abstract

The synthesis and characterization of the complexes of some metal
ions from the reaction mefanamic acid with benzidine and some metal
ions ,then the evaluation of its antioxidant activities against 1.1-
Diphenyl-2-picrylhydrazyl (DPPH). The (Mef-B) metal complexes for
[Mn(I1), Ni(ll) , Cu(ll) and Zn(ll)] characterization by elemental
analysis, metal content, chloride containing, molar conductance, FT-IR
spectra , UV-Vis spectra and magnetic susceptibility. Antioxidant
efficiencies from compounds had been estimated, then subject of
comparison with Gallic acid that employed as phenolic reference in
order to make a study of the antioxidant activity. The outcomes illustrate
that the compounds display exceptional root scavenging efficacies.
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1. INTRODUCTION
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Antioxidants represent a “free-radical-scavengers” and prevent or slow
the damage done by these free radicals. Antioxidants act substances that
neutralize the harmful free radicals in our bodies [1]. An antioxidant is a
molecule that inhibits the oxidation of other molecules; oxidation is a
chemical reaction that transfers electrons or hydrogen from a substance
to an oxidizing agent, their activity redox properties [2-6]. Free-radicals
are responsible for induction of several types of diseases such as
Parkinson disease, cancer, heart diseases, arthritis, al zheimer diseases
and diabets mellitus when it is produced in excess amount [7]. The
different analytical methods for determining of the antioxidant capacity
fall into four categories: (a) Spectrometry techniques. (b)
Electrochemical techniques. (c) Chromatography techniques. (d)
Fluorescence techniques. Spectrometry techniques consist of the DPPH
(2, 2-dipheyl-I- picrylhydrazyl) method [ 8, 9]. Blois has developed the
DPPH (2, 2-diphenyl-I- picrylhydrazyl) method in 1958 from a stable
free-radical o, a-diphenyl-B-picrylhydrazy (M, =394.3 formula DPPH=
C1sH1oN50g) to evaluate the antioxidant activity. The assay is used for
the measurement of the scavenging capacity of antioxidants towards it.
The single electrons of the nitrogen atoms in DPPH are reduced by
receiving a hydrogen atom from antioxidants to hydrazine. Electron
delocalization also produces dark purple; which is characterized by an
absorption band in an ethanol solution centered at about (517 nm) , when
the DPPH radical solution is mixed with the antioxidant, the color of the
respective hydrazine changes from violet to yellow[10,11], (Scheme -1).

Q NO, Q T NO,
N/N N/N
+ AH —> + A

NO,

2,2-diphenyl-1-picrylhydrazyl 2,2-diphenyl-1-picrylhydrazine
(Purple) (Yellow)

Scheme [1]: DPPH-radical’s chemical structure and its reaction with
a scavenger indicated by AH
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2. EXPERIMENTAL
2.1 Materials and measurements

All the chemicals and reagents have been acquired from the
commercial sources (Sigma-Aldrich, Merck, Fluka, Analar) and used
without further purification.Elemental microanalysis (C.H.N) were
performed on Eurovector EA 3000A. The content of metal ions was
calculated gravimetrically as metal oxides. Molar conductance
measurements of the (Mef-B) metal complexes were obtained using
Conductometer WTW,at 25°C with concentration of 1x10>M., Magnetic
measurements were examined by Balance of Johnson mattey catalytic
system division at 25 °C, England. The UV vis spectra were examined
using UV.-Vis. spectrophotometer, UV-1800 Shimadzu by cell quartz
1.0cm from of wavelength (200-1100 nm), using 1 cm quartz cell.
Fourier Transform Infrared (FT-IR) spectra were obtained using
SHIMADZU FT-IR 8400S Fourier transforms, within the wavenumber
region between 4000 and 200 cm-1 using KBr disc and Csl disc.

2.2 General procedure for the synthesis of (Mef-B) metal complexes
The (Mef-B) metal complexes were prepared according in (Scheme-
2), through the addition of the: First : Sodium mefanamic acid solution
(10 mmol) in 30 ml of ethyl alchol with adding (5 mmol) of sodium
hydroxide with distilled water
Second : benzidine solution (10 mmol), in 20 ml of ethyl alchol . All two
ligands have been added with stirring to aqueous solution of
MnCl,.4H,0, NiCl,.6H,O , CuCl,.2H,0 and ZnCl,. The resulted
homogeneous solution were refluxed for 2hr with stirring, the formation
precipitate, then they were filtered, washed with ethyl alchol and
recrystallized in ethanol and diethyl ether after that dried in vacuo
anhydrous CacCl.,.
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Scheme [2]: Proposed structures of (Mef-B) metal complexes

2.3 Study for antioxidant efficacy through means from DPPH
manner
To study antioxidant efficacy for (Mef-B) metal complexes , Gallic

acid has been utilized like phenolic reference. A chain from standards for
gallic acid were prepared five normal solutions for various condensation
(0.2, 0.4, 0.6, 0.8, as well 1 mmoll*were prepared of a 10 mmol I
solution from gallic acid, by the means of ethanol as diluents. 6 ml from
45 pg ml™' DPPH solution has been added into 100 pL of each from
normal solutions for gallic acid. Mixture has been brood on room
temperature of 30 minutes at darkness, and thereafter, then absorbance
from reacted mixture has been read on 517 nm. New (Mef-B) metal
complexes have been dissolved on DMSO as well ethanol into get
condensation from(10 mmol I™). Stock solutions had been diluted after
that into (0.2, 0.4, 0.6, 0.8 as well 1 mmol.I'™"). (Scheme -3 ) Method of
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assaying free radical scavenging activity. Whereas gallic acid like
standard, the percentage from DPPH root scavenger has been calculated
utilizing Equation [10].

Abs control - Abs sample

DPPH scavenging ability (%) = % 100
Abs control
6ml of a DPPH c¢thanolic solution + 100ul. of cach sample solution at
(45 pg/'ml). different concentration (0.2, 0.4,
0.6. O0.8and Immol./1).
Reaction is allowed for 30 minutes at room temperature in dark place
The changes in color (from deep violet to light yvellow >

o “‘Z‘—;B-—;: = ‘—xg_‘i:':g’ : — —

The absorbance is measured against at S17 nm by using (UV-Vis)

Spectrophotometer.

Scheme [3]: Method of assaying free radical scavenging activity
3. RESULTS AND DISCUSSION

The physical properties and elemental results obtained from C.H.N.
analyses, chloride contents and metal contents of the prepared
compounds are described in (Table -1).

Table -1:-Elemental microanalysis results and some physical
properties of (Mef-B) metal complexes

Compound Formula M.w: | Elemental Analysis Cal (Found)%
C H N M Cl

Mn-(Mef- | C;;H6N3O,M | 567.7 | (56.7 | (5.3 | (7.22) | (9.12) | (11.2
B) Cl,.H,O n 2) 2) | 7.39 | 9.67 4)
Cl,.H,O 57.07 | 4.93 12.47

Ni-(Mef-B) | Cy7H6N3O,N | 571.4 | (57.1 | (5.0 | (6.93) | (9.88) | (12.0
Cl,.H,0 [ 2) 5 | 735 | 1025 | 2)
Cl,.H,0O 56.70 | 4.90 12.39
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Cl,.H,0 4.85 11.01 | 12.28

56.22
Zn-(Mef-B) | CpHN;0,Z | 578.1 | (565 | (4.3 | (7.09) | (10.9 | (11.8
Cl,.H,0 n 0 |0 |72 2 | 7
Cl,.H,0 56.04 | 4.84 11.29 | 12.24

3.1 Infrared analysis
The important characteristics absorption bands of the (Mef-B) metal

complexes shown in figures (1-4) and describes in (Table -2)[12,13].

Table -2 :- Infrared spectral data of the (Mef-B) metal complexes

Compound | Vv(NH) V(NH,) | v(C=0) | v(C=C) |v(M-N) |v(M-CI)| v (H,0)
Arom.
Mn-(Mef-
B)CLHO | vionyx | vreviey | 173421 | vevorr | 7T | gvevy 3540.33
Ni-(Mef-
B) Clo.H:0 3451.32 | 3341.28 | YVYY.&Y | 1448.98 S42.17 478.23 Yoty Y
Cu-(Mef-
B) Clo.H:0 3457.43 | 3354.49 | YV.Y.AV | 1475.67 | 537.41 | 443.67 Yeoyy. o
Zn-(Mef-
B)CLHO | 344905 | 335072 | ey | 142752 | etvre | svaer | reryax
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Figure -3: FTIR spectrum of Cu-(Mef-B) Cl,.H,O complex
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Figure -4: FTIR spectrum of Zn-(Mef-B) Cl,.H,O complex

3.2 Electronic spectra and magnetic moments studies
3.2.1. Mn-(Mef-B) Cl,.H,O complex
The Mn(ll) complex shows a magnetic moment of 5.06 BM at room

temperature corresponding to the five unpaired electrons.The electronic
spectrum exhibited four absorption peaks. The two peaks at (265, 375)
nm attributed to the ligand field and (C. T), The last two peaks at
(534,615) nm attributed due to (d-d)electronic transitions , which are a
good evidence for Octahedral geometry.
3.2.2. Ni-(Mef-B) Cl,.H,O complex

The absorption spectra of Ni(ll) complex display five absorption
peaks, The two peaks at (272, 372) nm attributed to the ligand field and
(C. T), the last three d-d transition bands correspond to
*Ag(F)—°"Tig(Py, °Ag(F)—=°Tg(F)  and °Ayg(F)—°T.g(F). The
magnetic moments of Ni (I1) complexes were found to be 2.45 BM
supporting the d® high spin distorted octahedral structure. The absorption
spectra shown in figure (5).
3.2.3. Cu-(Mef-B) Cl,.H,O complex

The absorption spectra of Cu(ll) complex display three absorption
peaks, The two peaks at (285, 378) nm attibuted to the ligand field and
(C. T), the last peak attributed to d-d transition “Eg—°T,g . The
magnetic moments of Cu(ll) complex were found to be 1.82 BM also
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indicating octahedral geometry. The absorption spectra shown in figure

(6).

3.2.4. Zn-(Mef-B) Cl,.H,0O complex

The absorption spectra of Zn(ll) complex display two absorption
peaks at (290, 383) nm attibuted to the ligand field and (C. T), the Zn(ll)
complex is diamagnetic. While the low conductivity values of the (Mef-
B) metal complexes (13.04, 11.30, 16.05 and 18.20) respectively
suggested that the complexes are non-electrolytes and that the chloride
ion is still coordinated to the metal ion complex [14-16].
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Figures - 5 : Electronic spectrum of Mn and Ni (Mef-B) complexes
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Figures - 6 : Electronic spectrum of Cu and Zn (Mef-B) complexes

3.3 Antioxidant efficacy for (Mef-B) metal complexes by DPPH
manner

The DPPH reacts with (Mef-B) metal complexes change in color from
purple to yellow, after the reduction which can be measurement by their
absorbance at wavelength (517) nm using UV-Vis spectrophotometer
[17-27] , which shown in (Figures (7-10)). The following order of
antioxidant activity: (Zn-(Mef-B) complex > Cu-(Mef-B) complex >
Mn-(Mef-B) complex > Ni-(Mef-B) complex) at 30 minute, the Zn-
(Mef-B) complex show more antioxidant activity at 30 minute, which
shown in (Figures (11-14)). And (Figure -15 a,b : Antioxidant activity of
the (Mef-B) metal complexes).
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Figure - 7: Standard curve of Mn-(Mef-B) Cl,.H,O complex
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Figure - 8: Standard curve of Ni-(Mef-B) Cl,.H,O complex
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Figure -9: Standard curve of Cu-(Mef-B) Cl,.H,O complex
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Figure -10: Standard curve of Zn-(Mef-B) Cl,.H,O complex
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Figure -11:

DPPH Test of Mn-(Mef-B) Cl,.H,O complex
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Figure - 12: DPPH Test of Ni-(Mef-B) Cl,.H,O complex
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Figure - 13: DPPH Test of Cu-(Mef-B) Cl,.H,O complex
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Figure - 14: DPPH Test of Zn-(Mef-B) Cl,.H,O complex
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Figure -15 a : Antioxidant activity of (Mef-B) metal complexes
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Antioxidant activity
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Figure -15 b: Antioxidant activity of (Mef-B) metal complexes

4. CONCLUSION

In this study, new (Mef-B) metal complexes for [Mn(ll), Ni(ll) ,
Cu(ll) and Zn(Il)] were prepared. The mode of bonding and overall
structure of the complexes were determined through physico-chemical
and spectroscopic methods. The structure of the complexes based on Uv-
vis, FT-IR spectra were proposed that the geometry of all metal
complexes is octahedral geometry. The Zn-(Mef-B) complex show more
antioxidant activity at 30 minute.
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