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SYNTHETIC COMMUNICATIONS, 21(15&16), 1545-1550 (1991)  

AN IMPROVED ESTERIFICATION 0F.CARBOXYLIC ACIDS USING 

PHASE TRANSFER CONDITIONS WITHOUT SOLVENTS 

Peter Vinczer', Lajos Novak++ and Csaba Szantay+f++f* 
+ Central Research Institute for Chemistry 

P.O.Box 17., H-1525 Budapest, HUNGARY 
of the Hungarian Academy of Science 

++ Institute for Organic Chemistry , 
Technical University 
P.O.Box 91., H-1521 Budapest, HUNGARY 

ABSTRACT: 
Esterification of sodium salt of carboxilic 
acids were performed with alkyl bromide in 
phase-transfer conditions without solvent. 

The esterification of carboxylic acid is a 

common procedure of organic synthesis which starts from 

carboxylic acids directly1-12 or from their salts 13-19 

Applying phase-transfer conditions the 

esterification can made without solvent if one of the 

reactants is liquid14f22,23. This process was developed 

' To whom co r respondance  s h o u l d  b e  addressed 

1 5 4 5  

Copyright 0 199 1 by Marcel Dekker. Inc. 
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1546 V I N C Z E R ,  NOVAK, AND S Z A N T A Y  

for the synthesis of acetates2 and aromatic 

carboxylic esters22. 

We elaborated this process for the synthesis of 

aliphatic carboxylic esters, too. Sodium salt of 

carboxylic acids and Aliquat 336 (FLUKA) as PTC catalyst 

were dissolved in alkyl bromide, and after heating at 

12OoC for several hours and filtered off the bromide 

formed the esters were obtained by distillation from the 

reaction mixture. 

+ R2-Br (2) 
Aliquat 336 

R1 -COONa t R~- C O O R ~  + NaBr 

(1) 5-24 hrs at reflux (3) 

This process can be applied when the alkyl bromides 

are liquid and the esters formed can be purified by 

distillation. The best yield can be achieved by applying 

alkyl bromides with low volatility (propyl or higher 

homologues) 

The viscosity of the reaction mixture determine the 

amount of alkyl bromide (2) , which is 2 ml/g R'COONa 

generally. In case of preparation of methyl and ethyl 

ester the amount of methyl iodide or ethyl bromide is 5 

ml/g R'COONa. 
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ESTERIFICATION OF CARBOXYLIC ACIDS 

EXPERIMENTAL 

1547  

+ 
Carboxvl i c Acids : 

Sodium (1.0 equiv.) was dissolved in dry methanol 

(50 ml/g Na) and carboxylic acid (1.0 equiv) was added to 

the solution under stirring. The resulting mixture was 

evaporated in vacuo to yield the solid sodium salt of 

carboxylic acid quantitatively. 

General Procedure for the Esterification: 

Aliquat 336 (FLUKA; 0.07 ml/g RlCOONa) was dissolved 

in alkyl halogenide (2-5 ml/g RlCOONa) and sodium salt of 

carboxylic acid (1) was added to the solution under 

vigorous stirring. The resulting mixture was heated at 

12OoC (bath temperature) for 5-24 hrs under stirring. The 

time of reaction depends'on the amount of carboxylic acid 

and is controlled by TLC. After cooling the mixture was 

diluted with ether (10 ml/g R'COONa) and the precipitate 

was filtered off. The filtrate was concentrated in vacuo 

without heating. The residue was fractionated in vacuo to 

afford the ester of carboxylic acid (3; 60-90%). 

B u t v l  acetate (3a; R1= CH3-; $= C4Hg-): 

Starting from sodium acetate (la) and butyl bromide 

(2a) to yield butyl acetate (3a; 90%) 

B . p .  : 123-125OC 
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1548 VINCZER,  N Q V A K ,  AND SZANTAY 

Butvl propionate ( 3 b ;  ~ 1 =  C2H5-; 9- C 4 H g - ) :  

Starting from sodium propionate (lb) and butyl 

bromide (2a) to yield butyl propionate (3b; 95%). 

B.p. : 144-146OC 

Amvl acetate ( 3 c ;  R1= CH3-; I?= C g H l l - ) :  

Starting from sodium: acetate (la) and pentyl bromide 

(2b) to yield amyl acetate (3c; 95%). 

B . p . :  141-143OC 

Butvl 11-hvdroxv-undecanoate ( 3 d ;  R1= HO(CH2) $= 

C d H g - )  : 

Starting from sodium 11-hydroxy-undecanoate (lc) and 

butyl bromide (2a) to yield butyl 11-hydroxy-undecanoate 

(3d; 85%). 

B . p . :  166OC/O.3 torr 

'H-NMR (100 MHz;CDC13) 6 0.93 (t, J=7HZ, 3H, -CH3) I 1.25- 

1.70(m,20H,10xCH2), 2.29(t,J=7.5H2,2H,CH2C=0), 

3.64(t,J=6HZ,2H,CHZOH), 4.09(t,J=6HZI2H,CH2OC=O); 

13C-NMR (25.2 MHz;CDC13) :b174.07(C1), 34.42(C2), 

25.04(C3), 25.83(C9), 32.08(C10), 62.80(Cl1), 64.15(C1') I 

30.77(C2'), 19.19(C3') I 13.71(C4'). 

ButYl 2 (E l  ,4  IEl -hexadienoate (3e; R3= CH3C=CC=C-; I?= 
C 4 H g - )  : H H  

H H  

Starting from sodium 2 (E) I 4 (E) -hexadienoate (id) and 

butyl bromide (2a) to yield butyl 2 (E) ,4 (E) -hexadienoate 

(3e; 90%). 

D
ow

nl
oa

de
d 

by
 [

Jo
h 

G
ut

en
be

rg
 U

ni
ve

rs
ita

et
] 

at
 1

2:
57

 2
5 

O
ct

ob
er

 2
01

4 



ESTERIFICATION OF CARBOXYLIC ACIDS 1549 

B.p.: 1O8-11O0C/14 torr. 

'H-NMR (400 MHz .CDC13):$0. 92 (t, J=7Hz, 3H, CH3-) , 1.2- 
1-8 (m, 4Ht2XCH2-) 

4.14(t,J=6HZ,2H,OCH2), 

1.83 (ad, J1=5HZ, J2=OS5HZ, 3H, CH3C=) 

5.80 (dd, J1=15Hz, J2=1Hz, 1H,=C2HC=O) , 6.11 (m, lH, -C5H=) , 
6.24 (m, 1H,=C4H-) , 7.28 (dd+l.r. , J1=15Hz, J2=10Hz, lH, -C3H=) . 
13C-NMR (101 MHz;CDC13) :g167.28(C1), 119.25(C2), 

144.83(C3), 129.97(C4), 139.00(C5), 18.59(C6), 

64.06(C1'), 30.91(C2'), 19.27(C3'), 13.76(C4'). 

A W ~  propionate (3f; R ~ =  c3n7-; R2= cgill-): 

Starting from sodium propionate (lb) and pentyl 

bromide (2b) to yield amyl propionate (3f; 85%). 

B.P.: 66OCf14 torr. 
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