ACTIVE METHYLENE COMPOUNDS
ACETOACETIC ESTER
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2. METHODS OF PREPARATION

a) Preparation of Aceto Acetic Ester (AAE) by Claisen condensation with mechanism
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Properties of Acetoacetic ester and alkyl derivative of Acetoacetic ester

a) Acid hydrolysis
Hydrolysis of alkyl derivative of Acetoacetic ester with Conc. alcoholic base (NaOH or
KOH) under elevated temperature gives Carboxylic acid as product.
R-CH>-CO-CH>-COOC:H;5 M R-CH2-COOH + CH3-COOH + C;HsOH

alkyl derivative of Acetoacetic ester Carboxylic acid Acetic acid Ethyl alcohol



b)

3.
a)

Hydrolysis of Acetoacetic ester with Conc. alcoholic base (NaOH or KOH) under
elevated temperature gives Acetic acid as product.

Conc NaOH
CH3-CO-CH2-COOCoHs ——» CH;-COOH + CH3-COOH + C;HsOH

Acetoacetic ester Acetic acid Acetic acid Ethyl alcohol

Ketonic hydrolysis

Hydrolysis of alkyl derivative of Acetoacetic ester with dilute aqueous base or acid under
elevated temperature gives ketone as product. This reaction takes place in two steps
Step-I: Formation of keto acid

+

R-CH,-CO-CH>-COOC;Hs + HbLO — R-CH>-CO-CH,-COOH + C;HsOH

alkyl derivative of Acetoacetic ester Keto acid Ethyl alcohol
Step-II: Formation of ketone

R-CH>-CO-CH>-COOH ; R-CH2-CO-CH3 + CO»

Keto acid Ketone Carbondioxide

Hydrolysis of Acetoacetic ester with dilute aqueous base or acid under elevated
temperature gives acetone as product. This reaction takes place in two steps

Step-I: Formation of keto acid

CH3-CO-CH2-COOC2Hs + H20 L CH3-CO-CH2-COOH + C,HsOH
Acetoacetic ester Acetoacetic acid Ethyl alcohol

Step-11: Formation of ketone

CH3-CO-CH2-COOH % R-CH,-CO-CHs; +  CO:

Acetoacetic acid Acetone Carbondioxide

Synthetic applications of AAE

Preparation of mono carboxylic acids
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b) Preparation of di carboxylic acids
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¢) Preparation of Heterocyclic compounds
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