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The electrochemical oxidation of o- and p-diphenols has been described [1, 2] and has 

shown that these compounds can be oxidized to o- and p-quinones respectively. The 

quinones formed are quite reactive and can be attacked by a variety of nucleophiles [3, 

4]. The mechanism is dependent on such parameters as, nature of nucleophile 

(electronwithdrawing or donating), electrolysis medium (solvent, acidity or pH...) and 

catechol type. Also, in this work, electrochemical oxidation of catechol has been studied 

in the presence of cysteine as nucleophile in aqueous solution, by means of cyclic 

voltammetry and controlled-potential coulometry. The cyclic voltammetry results 

indicate the participation of electrochemically generated orto-quinone in Michael reaction 

with cysteine since cyclic voltammogram in the presence and the lack of nuchleophile is 

different. Controlled-potential coulometry was performed in aqueous solution. The 

monitoring of electrolysis progress was carried out by cyclic voltammetry. The result 

indicate that, proportional to the advancement of coulometry, the anodic and cathodic 

peaks decrease and disappear when the charge consumption becomes about 4e per 

molecule of catechol. The oxidation of catechol in the presence of cysteine was studied 

in various pH. This indicates that, the rate of coupling reaction is pH dependent and 

enhanced by increasing pH. Based on ECE mechanism, the observed homogeneous rate 

constant (k0) of the above mentioned reaction is estimated by comparing the experimental 

cyclic voltammograms with the digital simulated results. In the cases presence of methyl, 

methoxy or tert-butyl group as electron donating subsitute on molecular ring causes a 

diminution in activity of o-quinones as Michael acceptors toward the 1,4-addition 

reaction of cysteine. In contrast, 1f the presence of carboxylic group with electron-

withdrawing character on molecular ring causes an increase in activity of o-quinones as 

Michael acceptors toward the 1,4-addition reaction of cysteine. The simulated cyclic 

voltammograms show good agreement with those obtained experimentally. 
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