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❖ Ammonolysis of Esters 

     Before we study the ammonolysis of esters, we need to distinguish the term ‘ammonolysis’ from the 
term ‘aminolysis’ first.  The precise definition of ‘ammonolysis’ includes the chemical reactions in which a 
compound is split into two parts by its reaction with ammonia; however, in broader terms, admins can also be 
used. On the other hand, the precise definition of ‘aminolysis’ includes the chemical reactions in which a 
compound is split into two parts by its reaction with amine; nevertheless, in broader terms, ammonia can also 
be used. Hence, we can conclude that the terms ‘ammonolysis’ and ‘aminolysis’ are pretty much similar not 
only w.r.t names but also in their approach; and therefore, are used in an exchangeable manner in different 
textbooks. 

➢ Definition and Examples Reactions of Ammonolysis of Esters 

     Now we come to the ‘ammonolysis’ of esters, which popularly means that the esters can be converted 
into primary, secondary, and tertiary amides (along with alcohols) by treating them with ammonia, primary 
amines, and secondary amines respectively. 

Since the RO– is a very poor leaving group, the conventional nucleophilic addition-elimination pathway will 
not be useful as far the practicality is concerned. Hence, unlike the reaction of acyl chlorides with amines, the 
corresponding nucleophilic addition-elimination in case esters requires much stronger conditions. 
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➢ Mechanism of Ammonolysis of Esters 

               Before we discuss the mechanism of ammonolysis of esters, we understand different outcomes first. 
Initially, an ammonia molecule (or amine) attacks the carbonyl via nucleophilic addition; whilst a large amount 
of ammonia still present in the reaction solution, followed by the formation of an anionic tetrahedral 
intermediate due to deprotonation. 

 

At this point, C=O double bond can only be restored only if either the alkoxy (RO–) or the amide (NH2–) group 
is detached. Now although both are very poor leaving groups; the pKa values of alcohol and ammonia 
suggested that alkoxy groups (RO–) are much weaker bases than ammonia’s conjugate base (i.e., NH2–), and 
therefore, is a better leaving group. Consequently, the reassortment of the C=O bond will happen via loss of 
alkoxy group giving rise to an amide product. 

 

However, it is also worthy to note that the relative betterment of alkoxy as a leaving group doesn’t make it a 
good leave group on the absolute scale; and therefore, the ammonolysis of esters isn’t a very effective route 
for the amides’ synthesis, indicating acyl chlorides as more suitable substrates. 
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