
                                                                                               

14
th

 Brazilian Meeting on Organic Synthesis – 14
th

 BMOS – September 01-05, 2011-Brasilia, Brazil 

 

Ultrasound-assisted synthesis of aliphatic acid esters at room 
temperature 

Cristiane B. Hobussa, Bruna S. Pachecoa, Alexander O. Souzaa, Marina Rittera, Marco 
A. Z. Santosa, José C. Camposa, Frank H. Quinab and Claudio M. P. Pereiraa* 

a
Universidade Federal de Pelotas, Centro de Ciências Químicas, Farmacêuticas e de Alimentos, 96010-900, 

Pelotas, RS, Brazil 

b
Universidade de São Paulo, Instituto de Química, 05513-970, São Paulo, RS, Brazil 

*claudio.martin@pq.cnpq.br and claudiochemistry@gmail.com. 

Keywords: Ultrasound irradiation, aliphatic esters, sonochemistry 

INTRODUCTION 

Fatty acid esters and derivatives find widespread 
applications in the food, cosmetics and 
pharmaceutical industries owing to their 
biodegradability and low toxicity. Esters of short 
chain fatty acids are important flavor and aroma 
compounds and esters of long chain fatty acids are 
being explored for their use as biodiesel and as 
waxes in the oleo-chemical industries.
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The favorable effects of ultrasonic irradiation are 
playing an increasing role in chemical processes, 
especially in cases where classical methods require 
onerous conditions or prolonged reaction times. As 
part of our continuing work on the use of ultrasound 
irradiation to improve organic reactions, we report 
here a rapid and facile procedure for the synthesis of 
saturated aliphatic acid esters by the ultrasound 
irradiation induced reaction of aliphatic acids with 
methanol or ethanol in acidic media at room 
temperature.
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RESULTS AND DISCUSSION 

The procedure reported here is quite simple. The 
esters were prepared by esterification of the fatty 
acid, 1, with ethanol or methanol in the presence of 
sulfuric acid (20%) under ultrasonic irradiation (20 
kHz) for 15-30 min at room temperature Scheme 1, 
In comparison with conventional methods described 
in the literature, the principal advantages of our 
procedure are the significant decrease in the 
reaction time (just 15-30 min are required) and the 
temperature (room temperature) with no sacrifice in 
the product yields (70-95%) Table 1. 
 

Scheme 1. Synthesis of aliphatic acid esters 

 

Table 1. Ultrasound-assisted ester syntesis 

Product Sonochemistry Literature 
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Ester R1 R2 

Time 

(min.) 

Yield 

(%) 

Time 

(h.) 

Yield 

(%) 

3 C7H16 CH3 30 93 21 73 

4 C9H20 CH3 15 80 48 64 

10 C11H24 CH3CH2 15 70 6 65 

12 C7H16 CH3CH2 30 95 3.5 95 

*Yields of isolated products. 

CONCLUSION 

The procedure described here is an economical and 
efficient method for carrying out esterification 
reactions of commercial importance. Significant 
advantages of the method include the fact that: (i) 
the reaction is simple to execute; (ii) the reaction can 
be conducted at ambient temperature; (iii) the 
required reaction times are short (15-30 min.); (iv) 
the workup is very simple; and (v) the products are 
isolated in good yields (70-95%). This mild, 
convenient and improved protocol for the 
ultrasound-promoted preparation of esters can 
potentially be explored for biodiesel synthesis. 
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