
 

Ester Enolates 

SUMMARY 

Section 21.1 The most acidic proton of an ester is on the a carbon and has a pKa value of about 24. When treated with 

alkoxide bases an ester enolate is formed that is in equilibrium with the starting ester. The ester is the major 

component of the equilibrium.  Very strong bases such as lithium diisopropylamide (LDA) convert an ester 

entirely to its enolate.  b-Keto esters have pKa values of approximately 11 and are converted completely to 

their enolates by alkoxide bases. 

Sections  b-Keto esters are prepared by the methods shown in Table 21.1. 

21.2–21.5 

Section 21.6 Hydrolysis of b-Keto esters, such as those shown in Table 21.1, gives b-keto acids which undergo rapid 

decarboxylation, forming ketones. 

 

  

 The enolate of a b-keto ester may be alkylated with an alkyl halide and the product of this reaction subjected 

to ester hydrolysis and decarboxylation to give a ketone. 

 

 

 

Section 21.7 The acetoacetic ester synthesis is a procedure in which ethyl acetoacetate is alkylated with an alkyl halide as 

the first step in the preparation of ketones  

  

 

 

 



 

Section 21.8 The malonic ester synthesis is related to the acetoacetic ester synthesis. Alkyl halides (RX) are converted to 

carboxylic acids of the type RCH2COOH by reaction with the enolate ion derived from diethyl malonate, 

followed by saponification and decarboxylation. 

 

Section 21.9 Michael addition of the enolate ions derived from ethyl acetoacetate and diethyl malonate provides an 

alternative method for preparing their a-alkyl derivatives. 

 

 

 

 

Section 21.10 Deprotonation of esters with lithium diisopropylamide gives the corresponding enolate quantitatively. Ester 

enolates generated under these conditions act as nucleophiles toward alkyl halides, aldehydes and ketones, and 

esters. The example shows the generation and alkylation of an enolate derived from a lactone. 

 

 

 

 

 



 

 


