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Abstract-Ben@ henzoate, the important pharmaceutical compound has been prepared by electrolytic 
oxidation of benzyl alcohol at carbon anode in the presence of iodonium ion, which is generated by the 
electrooxidation of iodide ion. The effect of the molar ratio of benxyl alcohol to potassium iodide and the 
effect of current densities on the yield of benzyl benzoate has been studied. 

INTRODUCTION 

Benzyl benzoate, a clinical anti-mutant is effective 
against scabies (Sarcoptes scabei uar. hominis), the 
itch-mite and other parasites[l]. It is also particularly 
valuable in perfumery, as a solvent for synthesis of 
musks, as a fixative and as a camphor substitute in the 
manufacture of celluloid[2]. This important phar- 
maceutical compound has been prepared by elec- 
trolytic oxidation of benzyl alcohol extending the 
method of Shono et a1.[3]. The electrochemical oxi- 
dation of benzyl alcohol under various conditions has 
been reported to afford benzaldehyde and benzoic 
acid[4-71. In the present communication we report a 
simple and efficient electrochemical process for the 
oxidation of benzyl alcohol to the ester, benzyl ben- 
zoate (I), where the iodonium ion generated by the 
electrolytic oxidation of iodide ion behaves as a 
catalytic electron carrier. 
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EXPERIMENTAL 

Eenzyl alcohol (BDH), Potassium iodide (BDH) 
and I-Methyl propan-2-01 (SD’S) were used without 
further purification. 

Cell assembly 

A 5OOml beaker with provision to hold porous 
diaphragm, thermometer was used. Cylindrical carbon 
having a working surface area of 27.28 cm1 was used as 
anode and another carbon rod inside the diaphragm 
served as cathode. The polarization study was carried 
out with reference to saturated calomel electrode 
(Fig. I). 

Electrolysis and work up 

The electrolysis has been carried out varying (i) the 
molar ratio of benzyl alcohol to potassium iodide and 
(ii) the current density, while keeping all other exper- 
imental conditions as follows: Anolyte (250ml 
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Fig. 1. Polarization curves for the synthesis of benzyl hen- 
zoate at carbon anode when molar ratio of benzyl alcohol to 
Kl is 2: 1 (1) 25Oml aqueous solution of KI (25mM); (2) 

aqueous solution of KI and benzyl alcohol (50 mM). 

aqueous solution containing henzyl alcohol and pot- 
assium iodide); catholyte (5% potassium iodide sol- 
ution}. 2-Methyl propan-2-01 was added as co-solvent 
in the anolyte to dissolve benzyl alcohol. 

After passing the current for theoretical time the 
anolyte was diluted with equal amount of water, 
filtered and the filtrate was extracted with chloroform 
(250 ml x 4). The organic layer was washed with satu- 
rated aqueous sodium thiosulphate solution and dried 
over anhydrous sodium sulphate. The chloroform 
extract[8] was concentrated under reduced pressure. 
The product, a colourless liquid having a faint 
pleasant aromatic odour was obtained. The com- 
pound was identified as benzyl benzoate from its 
boiling point (3 14-3 17°C; Lit-[21 b.p. 3 12-316°C) and 
further from its Co-TLC and ir spectrum[9]. The 
experiments were repeated to confirm reproducibility. 
Table 1 shows the experimental details. 

RESULTS AND DISCUSSION 

The electrochemical synthesis of benzyl benzoate 
from benzyl alcohol in the presence of iodonium ion 
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Table 1. The experimental details of electrochemical synthesis of benzyl benzoate at 
carbon anode. Room temperature 2&25”C 

Molar ratio 
(benzyl alcohol/ 
potassium iodide) 

Current Current Passed Yieldt Current 
(A) density electri- I%) efiiciency 

(A. dm-‘) city,** (“/,) 
(F. mol-‘) 

1 0.2 0.733 1 2 28.3 27.2 
1 0.3 1.0997 2 35.8 34.5 

: 0.4 0.2 0.733 1.4663 1 4 2 43.4 45.3 42.1 43.9 
2 0.3 1.0997 4 62.3 60.4 
2 0.4 1.4663 4 73.6 71.4 
3 0.2 0.7331 6 37.7 36.3 
3 0.4 1.4663 6 58.5 56.7 
4 0.2 0.733 1 8 34.0 32.7 
4 0.4 1.4663 8 49.1 47.6 

* Passed electricity based on the amount of KI taken. 
* A little exccsa of electricity was passed for completion of the reaction. 
t Yield of benzyl benzoate based on the amount of alcohol taken. 

proceeds smoothly at carbon anode and the yield 
varies between 27.2-73.6%. Table 1 shows the effect 
of the molar ratio of benzyl alcohol to potassium 
iodide and the effect of current densities on the yield of 
benxyl benzoate. Lower current density lowers the 
yield. The yield is also decreased with the increase in 
ratio of benxyl alcohol to potassium iodide. However, 
the maximum yield obtained was 73.6% when the 
current density was 1.4663 A. dm-’ and the ratio of 
benzyl alcohol to potassium iodide being 2 : 1. The fact 
is also corroborated from the polarization study (Fig. 
1) in which maximum depolarization is observable at 
current density 1.4663A. dm-‘. When the ratio used 
was 1: 1 the yield of the product was poor in com- 
parison to that of others ratios. 

In this reaction iodonium ion generated by the 
electrolytic oxidation of iodide ion behaves as the 
oxidizing agent[lO] as shown in equation (2-4). The 
anode potential (060.8 V vs see) was sufficient for the 
oxidation of iodide ion[ 111. 

mediate aldehyde could hardly be isolated since it is 
used again in the reaction (3, 4). 
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The iodide ion formed from the iodonium ion (3) is 
again oxldiaed at anode to the iodonium ion. The 
function of the iodonium ion is thus considered as 
some kind of catalytic oxidising agent and at the same 
time, an electron carrier. In this anodic oxidation the 
alcohol is directly converted to the ester. The inter- 
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