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INTRODUCTION 

Catalytic methods that perform new bond formation 
and/or cleavage are of great interest. Nowadays, the 
development of new catalytic systems to promote 
important transformations in environmentally 
acceptable reaction media is imperative due to 
ecological, safety and security reasons.

1 
In this sense, 

ionic liquids are regarded as a green media due to their 
unique set of physical-chemical properties such as 
negligible vapor pressure, good chemical and thermal 
stabilities, relative low flammability, relative low viscosity 

and others. Based on our large experience using ionic 
liquids in catalytic processes,

2
 we disclose herein a 

new methodology to promote the aminolysis reaction 
(amide formation) from esters and carboxylic acids 
in ionic liquids (Escheme 1).  
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Scheme 1. General example of aminolysis reaction. 

RESULTS AND DISCUSSION 

Major results of the testes conditions are 
summarized in Table 1. 
 
Table 1. Reaction of methyl oleate (1.00 mmol) and 
pyrrolidine (2.00 mmol) in different solvents at 135 ˚C for 
18 h (catalyst = 0.05 mmol) .  

 
Entry Catalyst Solvent/Ionic liquid Yield (%) 

1 BF3·OEt2 Toluene 17 
2 - BMI.NTf2 56 
3 BF3·OEt2 BMI.NTf2 99 
4 BF3·OEt2 BMI.BF4 94 
5 BF3·OEt2 BMI.PF6 98 
6 CdO BMI.NTf2 98 
7 InCl3 BMI.NTf2 75 
8 Ce(NO3)3 BMI.NTf2 97 
9 SnCl2 BMI.NTf2 99 

10 H2SO4 BMI.NTf2 99 

 
As shown in Table 1, the ionic liquid effect plays an 
important role in the aminolysis reaction. ESI-QTOF-

MS(MS) helped to a better comprehension of the 
transformation, indicating the possibility of two or 
more metal center to promote the reaction (Figure 
1). 
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Figure 1. ESI(+)-QTOF product ion spectrum of CdO, 
pyrrolidine and methyl oleate mixture in an acid 
methanolic solution (0.01% formic acid). 

The presence of methyl oleate and pyrrolidine 
associated to the metal center is clear from the 
spectrum. The ion of m/z 649-660 is attributed to a 
complex composed of two Cd atoms, one methyl 
oleate, one pyrrolidine and one formiate. The loss of 
201 Da is attributed to Cd(OH)C4H9, that is one 
pyrrolidine molecule directly bonded to CdO. 

CONCLUSION 

In summary, we have demonstrated the efficiency of the 
catalytic system using CdO, or SnCl2 or BF3·OEt2 as 
catalytic Lewis acids supported in imidazolium-based ILs 
as great promoters of the aminolysis (amide formation) 
reaction from esters or carboxylic acids. 
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