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Introduction 

Electrochemistry deals with behavior of oxidation 
and reduction reaction connected by an external 
electric circuit to understand each process. Redox 
and electrochemical processes involve electron 
transfer to/from a molecule. This reaction can occur 
by the application of a voltage or by the release of 
chemical energy. 
 
The main advantage of the electrochemical synthesis 
is the lack of oxidant and reducing agent which 
makes the work up procedure easier (1-3). 
Electrochemistry offers an important alternative to 
the classical methodologies utilized in the synthesis 
of chemicals. A detail review was published by Uslu 
and Ozkan (4) including developments and 
applications of carbon-based electrodes for drug 
compounds in their dosage forms and in biological 
samples in the period from 1996 till 2006. 
 
Furthermore compared to other voltametric 
techniques a square wave voltametry was presented 
in a mini review (5). In this review the several 
advantages such as high speed, increased analytical 
sensitivity and relative insensitivity to the presence of 
dissolved oxygen were discussed.1 
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Voltametry is an electro analytical method used in 
pharmaceutical, medicinal, analytical and organic 
chemistry as well as various industrial processes. In 
this method data about an analyte is obtained by 
measuring the current as the potential is varied. 
Cyclic voltametry is suitable to investigate to 
investigate the properties of a new drug to give us 
right to metabolic fate. Square wave voltametry is a 
large amplitude, differential technique in which a 
wave form composed a symmetrical square wave, 
superimpose on a base stair case potential is applied 
to working electrode (6).  
 
It is well known that voltametric techniques are most 
suitable to investigate the redox properties of new 
drug in order to have more information about drug 
metabolic fate (7). A suitable electrochemical 
approach was described in a study for the synthesis 
of indole derivatives from catechols and R-Oxo 
heterocyclic ketene.N,O-acetals (8). The use of        
electrochemistry and combination of thin method 
with other analytical techniques are becoming one of 
the important approaches in drug discovery. In a 
review by Suzen and Ozkan (9) the latest 
developments related to the use of electrochemical 
techniques in drug researched will be surveyed in 
order to evaluate possible combinations of 
spectrometric methods with electro- chemical 
techniques were presented. The use of 
electrochemistry and combination with spectroscopic 
techniques are are becoming one of the important 
approaches on drug discovery and research. Rahman 
Hosseinzaden, et.al. have studied the electrochemical 
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study of some novel alkynyl ferrocence derivatives 
(10). 
Electrochemical reduction of indole derivative was 
studied by mechanism with many researches (11). 
The oxidative dehydrocyclization of 3-(indolizin-2’-
yl)-2-oxoquinoxaline; performed either 
electrochemical or under the action the action of 
molecular iodine affords new redox –active 
cyclophane(12). The C.V. study of hetero cyclophane 
showed three step oxidation of indolize fragments 
accompanied by the single electron transfer in each 
step.4 and 5-Hydroxy- Indole play a prominent role 
in the central nervous system have been reported to 
produce long lasting depletion serotoxin in bream 
tissues (13-14). 
 
This paper reported the electrochemical behavior of 
4- Hydroxy Indole and determine of 4- Hydroxy 
Indole in aqueous and miceller media. 
 
Experimental section 
 
4- Hydroxy indole were obtained from sigma USA 
and were used as received. Ionic and non- ionic 
surfactants like Sodium Dodecyl Sulphate (SDS), 
Acetyl Tri ethyl Ammonium Bromide (CTAB) and 
Tween-40 were obtained from Aldrich Chemical 
Company, USA. Phosphate buffers were prepared by 
the method reported in literature (15). The 
equipment used for electrochemical study was linear 
sweep voltametry was carried out using a sweep 
generator attached with Omniscribe -2000 recorder. 
A three electrode system was employed using 
saturated calomel electrode (SCE) as references, 
platinum as cathode and poly graphite electrode 
(PGE) as working electrode. 

Procedure for studies in aqueous medium 
 
The stock solutions (1mM) of 4-Hydroxy indole were 
prepared in double distilled water. The solution for 
recording linear sweep studies in aqueous medium 
were prepared by mixing 2 ml of stock solution with 
2 ml of buffer solution (pH=7.0). So that over all ionic 
strength of solution becomes 0.5mM. Nitrogen was 
bubbled in solution for 8-10 min before recording 
the voltamograms. As the electrode surface was 
cleaned after each run. The peak curved value 
showed a variation of ± 10.1%. Hence for 
determining the peak current values. An average of 
at least three runs was taken. 
 

Procedure for studies in miceller medium 
 
The process for linear sweep studies in the presence 
of ionic, non-ionic surfactant and in aqueous 
medium as described earlier. The stock solution of 
compound (1mM) was prepared in dulled distilled 
water. 
 
The solution of ionic & non-ionic surfactant was 
prepared in phosphate buffer (16) of desired pH. The 
1 ml stock solution was mixed with 2.5 ml of buffer 
solution and the appropriate surfactants volume of 
concentration the linear sweep voltammograme were 
then recorded at sweep rate of 20 mvs-1. 
 
Result and Discussion 
 
Voltametric behaviour of 4-Hydroxy Indole in 
aqueous medium & miceller medium  
 
LSV of 4- HI in aqueous and different surfactant 
media were carried out at different pH.  The LSV of 4 
HI also exhibit one peak in aqueous medium and was 
found to be depend on pH. The dependence of Ep 
on pH can be given as- 

Ep (pH 2.0-11.1) = [0.610-0.051pH] 

LSV of 4- HI in miceller medium also exhibit one 
anodic peak in each surfactant. The peak potential of 
peak (Ia) was dependent on pH in each surfactant 
and shifted to positive potential with increase in pH.   
The dependence of Ep on pH can be given as- 

Ep (pH 2.0-8.7) = [0.607-0.042pH] V Vs SCE 
Ep (pH 8.7-11.0) = [0.327-0.013pH] V Vs SCE 
 
The Ep Vs. pH plot clearly shows a break at around 
pH 8.7, which indicate the peak of 4-Hydroxy indole 
in Tween-40 as 8.7. 
 
In presence of surfactant (CTAB), the following Ep Vs. 
pH relation were noticed- 
Ep (pH 2.0-8.4) = [0.515-0.042pH] V Vs SCE 
Ep (pH 8.4-11.0) = [0.197-0.017pH] V Vs SCE 
Thus again pKaof 4-HI was found as 8.4. In SDS 
medium, the dependence of peak potential can be 
given as : 
Ep (pH 2.0-11.0) = [0.520-0.057pH] V Vs SCE 

Determination of 4-Hyroxy Indole in aqueous 
medium & miceller media 
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Linear sweep voltametry was used to determine 4-
Hyroxy indole at PGE in phosphate buffer medium 
(µ=0.5M) at pH=7.0.Initially voltammograms were 
recorded for 4-Hyroxy Indole at 0.5mM 
concentration at sweep rate of 20mvs-1 and 
presented in fig(1) .Each voltammograms exhibit a 
single well defined oxidation peak. 
 
The voltammograms for 4-Hydroxy Indole were 
recorded at sweep rate of 20 mvs-1 in large 
concentration range 0 to 1.0 mM of various 
surfactants. The studies were also carried out at 
different sweep rate of oxidation peak. It was 
observed that Ep & Ip value changes significantly 
with increase sweep rate. The results of sweep rate 
studies in different surfactant are presented in table 
1. 
 
The present studies clearly reveal that peak current 
values decreases in presence of surfactant due to 
hydrophobic interaction and hence determination 
became difficult in presence of surfactant. The 
adsorption complications also restrict the 
determination in aqueous medium. 
 

 
Fig. 1 Dependece of Ep on pH for 4-Hydroxy indole 
in presence of SDS. 
 

 

Figure 2: Observed relation between ip and various 
concentration of SDS at pH 
 

 
Figure 3: Peak Current V/s concentration relation 
observed for hydroxyindole 
 

 
Fig. 4 : Voltammograms of 4- Hydroxy indole in 
different concentration of Tween-40 Curves A to H 
recorded at 10.0, 8.0, 2.0, 1.0, 0.5, 2.05, 0.05 mM 
concentration of Tween – 40 
 

 
Fig.5: UV spectral changes observed for 4- Hydroxy 
indole in aqueous medium Curves 1 to 8 were 
recorded at an interval of 5 min each 

29



Anil Kumar et al. International Journal of Science, Engineering and Technology, 2015, Volume 3 Issue 6 
ISSN (Online): 2348-4098 , ISSN (Print): 2395-4752 

 

Table 1 Results of sweep rate studies in different surfactants at pH = 7.0, μ   = 0.25 M, S.R. Effect in aqueous 
medium and all three surfactant (2 mM) of compound 4-HI 
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