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ИЗУЧЕНИЕ КИНЕТИЧЕСКОГО И МЕХАНИЗМА 

ЭЛЕКТРОХИМИЧЕСКОГО СОКРАЩЕНИЯ НИМЕСУЛИДА 

В СРЕДЕ HCl (0.5M) 

 

 Резюме: В данном исследовании электрохимическое восстановление 

нимесулида были легко реализованы в 0,5 М HCl с использованием (GCE) 

электрода циклическими вольтамперометрическими методами. Эта кислая 

среда выявляет один необратимый и острый катодный пик. Линейная 

калибровочная кривая для CV анализа была построена в диапазоне 

концентраций нимесулида (-3,125 x 10-5 - 1 x 10-3 моль. Л-1), коэффициент 

переноса заряда (α) был рассчитан как 0,1003, а коэффициент диффузии было 

измерено до 3,381×10-7 см2 / с в оптимизированных условиях. 
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A STUDY OF THE KINETIC AND MECHANISM OF 

ELECTROCHEMICAL REDUCTION FOR NIMESULIDE IN HCl (0.5M) 

MEDIUM 

 
 

Abstract: In this study, the electrochemical reduction of Nimesulide 

were easily realized in 0.5M HCl using an (GCE) electrode by cyclic voltammetric 

techniques. This acidic medium reveals one irreversible and a sharp cathodic peak. 

A linear calibration curve for CV analysis was constructed in the Nimesulide 

concentration range                                   (–3.125×10-5 - 1×10-3 mol.l-1), the charge 

transfer coefficient (α) was calculated to be 0.1003 and the coefficient diffusion was 

measured to 3.381× 10-7 cm2/s under optimized conditions. 

Keywords: Nimesulide ; Cyclic voltammetry ; GCE. 

 

1. Introduction 
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Nimesulide, N-(4-nitro-2-phenoxyphenyl) methane sulfonamide (Scheme 1), is a no 

steroidalanti-inflammatory drug (NSAID) with anti-pyretic and analgesic properties. 

It inhibits prostaglandin synthetase/cyclooxygenase, which limits prostaglandin 

production .Its cyclooxygenase inhibiting potency is intermediate, but is relatively 

selective for the cyclo-oxygenase-2 (COX-2) thus; the potential for gastric injury 

and intolerance is less. It is also a free radical scavenger, and helps to protect against 

the tissue damage 

That occurs during inflammation [1].Techniques for detecting nimesulide include 

chromatography [2,3], electro chemical methods [4,5] and spectrometry [6,7]. 

However, chromatography and spectrometry require several time-consuming 

manipulation steps and expensive instruments. Electro chemical methods have been 

extensively employed as rapid, simple and accurate methods. Electrochemical 

methods have proven to be useful for development of very sensitive and selective 

methods for the determination of organic molecules including drugs. 

 

 

Scheme 1 Chemical structure of nimesulide. 

   Numerous investigations have been made on the reduction of nimesulide in a wide 

ranges of pH [8]. The cyclic voltammetric behavior of nimesulide in the presence 

of HCL (0.5 mol.l-1) as supporting electrolytewas studied for the first time in this 

study. 

In this work, the electrochemical technique such as voltammetry is used, because it 

is inexpensive and sensitive. 
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Also the Carbon electrode is used, and that due to their low background current, 

wide potential, low cost and suitability for various sensing and detection 

applications.  

The aim of this work is to study the kinetic and mechanism of electrochemical 

reduction for nimesulide in acidic medium and the effect of scan rate. 

2. Experimental  Procedure 

2.1. Reagents 

The general procedure for obtaining polarograms was as follows: 

Pure nimesulide in powdered form was obtained from Sigma- Aldrich and used as 

received. A stock solution of nimesulide (0.1 x 10-3 M) was prepared in HPLC grade 

methanol,Then the solutions were transferred to volumetric flask (50ml) and diluted 

to the mark using distilled water that contains (HCl) (0.5 M) .Rest of the reagents 

was of analytical-reagent grade, and double distilled water was used throughout the 

experiment. 

2.2.Apparatus and electrodes: 

Electrochemical measurements were carried out  with ampere-metric station model 

(Amel 443).The voltammetric measurements were carried out in a 25 ml single 

compartment three-electrode glass cell with Ag/AgCl as a reference electrode, a 

platinum wire as counter electrode and a glassy carbon electrode as a working 

electrode. All the potentials are given against the Ag/AgCl (3 M KCl). All 

experiments were carried out at an ambient temperature of ( 25 ± 0.1) oC. 

The electrochemical behavior of nimesulide at  (GCE) electrode was investigated 

using CV in the present HCl(0.5 M) as supporting electrolyte. The cyclic 

voltammograms obtained for (1mM) nimesulide solution at a scan rate of 50 mVs-1 

exhibits a well-defined irreversible cathodic peak. The results are shown in Fig. 1. 
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The voltammogram of cathodic peak corresponding to nimesulide reduction. This 

peak was appeared at  (-0.520 V) corresponding to reduction of the nitro group in 

position 4 , As for an irreversible electrode process, On the reverse scan, no 

corresponding reduction peak was observed, indicating that the electrode process of 

nimesulide is an irreversible process .For an irreversible electrode process, 

according to Heyrovsky and Ilkovic , number of electron transferedis defined by the 

equation (1) :   

𝐸 = 𝐸1/2 −  
𝑅𝑇

𝛼𝑛𝐹
log

𝑖𝑑 − 𝑖

𝑖
              𝑎𝑡 (25 ℃)        𝑒𝑞. .1 

where α (alpha) is the electron transfer coefficient ,n the number of electrons 

transferred ,E is the potential (V), Ep/2 is the potential where the current (µA) is at 

half the peak value ,taking (T = 298 K), (R = 8.314 JK−1 mol−1) and (F= 96 480 

Cmol−1) .Thus, the value of n can be easily calculated from the slope of  the graph 

of Ep vs. log
𝑖𝑑−𝑖

𝑖
. 

The results are shown in Fig. 3 
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Fig.2 The graph of  Ep vs. log
𝑖𝑑−𝑖

𝑖
 

In this system, the slope of the fitting curve in Fig2.is 0.1373, where α to be 0.1003 

.The n calculated to be six-electron reduction of nitro group to the corresponding 

amino as indicated in the equation (2).according to the currently accepted 

mechanism for the electro reduction of aromatic and hetero aromatic nitro 

compounds. 

R-NO2+ 6e-+ 6H+ R-NH2+ H2O....Eq.(2)  
 

O

HNSO2CH3

NO2

+2e-
O
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NO
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2.3Effect of scan rate  

A useful information involving electrochemical mechanism generally can be 

acquired from the relationship between peak current and scan rate.  

Electro chemical behavior of nimesulide at different scan rates was studied in 0.5 

HCl media by CV (Fig. 3a). The dependence of the peak intensity Ip (μA) upon the 

scan rate υ(V s−1) (Fig. 3b)  
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was carried out to assess whether the process on glassy carbon electrode was under 

diffusion or adsorption-controlled. The influence of the square root of the scan rate 

on the peak current showed a linear relationship between 50 and 90 mVs−1, which is 

of a typical diffusion controlled process, as represented in the equation(3): 
 

Ip= -104.08υ1/2-2.763; r = 0.9997                          eq. (3) 
 

C), 4and log υ (Fig.  pIn addition, there was a linear relation between log I

corresponding to the equation (4): 
 

Log IP = 0.5149 Log v + 1.1254, R² = 0.9974                     eq.(4) 

 

The slope of 0.5183 is close to the theoretically expected value of 0.5 for  

a purely diffusion controlled process. This indicates that the electrode process was 

controlled by diffusion rather than adsorption. 
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According to Randles –Sevcik,the value of diffusion coefficient (D)  is defined by 

equation  (5) 

𝑰𝑷 = 𝟐. 𝟔𝟖𝟔 × 𝟏𝟎𝟓 × 𝒏𝟐/𝟑 × 𝑨 × 𝑫𝟏/𝟐 × 𝑪 × 𝒗𝟏/𝟐   𝒆𝒒. (𝟓) 

Where 𝐼𝑃  current in amps, n  the number of electrons transferred , D diffusion 

coefficient in cm2/s , A electrode area in cm2 , C concentration i m M/l , 𝑣scan rate 

υ (V s−1) ,From the comparison of the slope of the curve expressed in Figure 4. and 

the Randles- Sevick equation, the value of the diffusion coefficient is equal to 

3.381 × 10−7𝑐𝑚2/𝑆 . 

3.4 Calibration Curve: 

The relationship between the peak current and the concentration of nimesulide was 

studied by cyclic voltammetry(CV, Fig.5). Under the optimum conditions there was 

a linear relationship in a range of       (6.25×10–5―1.0×10-3 mol.l-1) . The equation 

was Ip= –1.68+0.110c (where Ip in (μA) and c in  (µmol/L), R=0.993. 

 

 

3. Conclusions 

In this work, the electrochemical behaviour of nimesulide was investigated using 

glassy carbon , nimesulide produced one cathodic peak at about -0.520 V in HCl  
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(0.5M).The reduction of nimesulide was found to be an irreversible six electron 

process and is a diffusion controlled process , based on the study, influence of several 

physic -chemical parameters like potential scan rate  and concentration were 

investigated. 
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