
ACTIVE METHYLENE COMPOUNDS 

ACETOACETIC ESTER 

1. Keto Enol Tautomerism 

 

 

 

 

 

 



 

2. METHODS OF PREPARATION 

a) Preparation of Aceto Acetic Ester (AAE) by Claisen condensation with mechanism 

 

Mechanism 

 

 

 

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-CH2-CO-CH2-COOC2H5                          R-CH2-COOH  +  CH3-COOH  +   C2H5OH  

alkyl derivative of Acetoacetic ester                           Carboxylic acid        Acetic acid       Ethyl alcohol 

 

Conc NaOH 



Hydrolysis of Acetoacetic ester with Conc. alcoholic base (NaOH or KOH) under 

elevated temperature gives Acetic acid as product. 

 

CH3-CO-CH2-COOC2H5                                  CH3-COOH  +  CH3-COOH  +   C2H5OH  

alkyl derivative of Acetoacetic ester                           Acetic acid             Acetic acid       Ethyl alcohol 

 

b) 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-CH2-CO-CH2-COOC2H5  +  H2O                          R-CH2-CO-CH2-COOH  +   C2H5OH  

alkyl derivative of Acetoacetic ester                                        Keto acid               Ethyl alcohol 

Step-II: Formation of ketone  

R-CH2-CO-CH2-COOH                                   R-CH2-CO-CH3  +   CO 2 

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-COOC2H5  +  H2O                                CH3-CO-CH2-COOH  +   C2H5OH  

             Acetoacetic ester                                                          Acetoacetic acid               Ethyl alcohol 

Step-II: Formation of ketone  

CH3-CO-CH2-COOH                                   R-CH2-CO-CH3       +       CO 2 

Acetoacetic acid                                                      Acetone                   Carbondioxide 

 

3. Synthetic applications of AAE  

a) Preparation of mono carboxylic acids 
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b) Preparation of di carboxylic acids 

 

c) Preparation of Heterocyclic compounds 

 

 

  

 



MALONIC ESTER/ DIETHYL MALONATE

Methode & poeparation
1) From Acetic acid

Acetic acid on reaction with ch₂ in presence o& Red P gives chlooo

aceticacid, wtich on seaction wilh K₂caz gives potausrim chloro acclite,
which on reachion with Poaisium gyanide (RCN) gives. Potaussium cyana
acetate. Then das Hel is passed thoouglh the sdution of potasinm gyana

acetate gives malomie acid athich on veacton wilh id in presence of
Ethel alcand giveses maloric ester.

Chloro acelicacid

CL

CH2 COOK

Pot. Chloroacetate

KCNcb/Redp
CHCOOH

K2C
cl-CH-COOH

Aceticacid

CN Hel/t2O COOH

CH
cook

CH
GHOH/HP

COOH

Pot.cyaroacetate Malonic acid

COOGHS

CHCOOGHS
Malonic ester

Propeaties

1. sunthesis of Aliphatic arbonylic acids (Mono carbonglic acids)
Mono Carbonalic acids are preporad torm malenic ester.

A) sinthesis &f propanoic acid
Methed malenic ester on hadralusis grves methed malenic acid. This

methyl malonic ercid on decarborylation gives propaneic acid.

CH-CH COON
HCOOGHS

CH3-CH
COOGH

해보 COOH 4
→ CH₃-CH-COOH

-C0

Methd mabwic ester methyl malonicacid Propanaicacid
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Synthess of n-Butyric acid

Ethyl malenic ester on hadadlysis gives Ethel malenic acid arich

decarboxylation grues n.-Butzaic acid.
COOGHS 2018 COOH Δ

CHS-CH
C005H5

→5H-CH COOH -CO
→ G₂H₃-CH₂-COOH

n- Butyricacid
Ethyl malonic ester Ethel malonic acid.

.Sxnthesis &f Dicaabonylic acide

Dicarbonglic acids were psepared bom malenieester.
A) Sunthesis of Succinic acid

Malonic ester on reactron with Sodivm Ethoride (SHONa) gives

sodio malonic ester, which on seaction with chlorester in parhalar
Ethel chloro acetate gives Tricarbonglic ester whrich on hydoolysis gwer

Tri Qurbonglic avcid. Tricarbomalic acid undengo decasbonylation grves
Succinic acid.

COOGHS NaOGHs
COOC2HS

COOGIHS
NaCH

COOGHS

LCH COOG H5

Malonic estoer Sodiomalenicester

5HOOC

CH
COOZHS

CH-COOG H5

Tri Carbonglic
ester

184/140
COOH

CH₂-COOH

CH₂-COOH

Succinicaced

4
CH

COOH

1
-Co₂ CH-COOH

Tricarboxylic acid
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B) Sunthesis of Adipic acid.

Malonic esher on reachion will stong bouve like sodlim Elhonide (SHHoN)

gives Sodio malonic ester. Two motes of sodiomalanic ester rearets
with 1,2 Dibooms elthame gives tetra carbonglic ester wollhon

hacholysis gives tetra corbomalhc acid. Teba Carbonelic acid on
decarbonglation gives Adipicacid.

i) CHCOOGHS
COOC21ts

Malonic ester

NaOG H5 NACH COOGHS
•COOGHS

Sodio malenic ester

CH-Br

CH-BYr

1,2 Dibromo
Ethana

aNa CH COOGH
COOSHS

CH₂-CH
+ COoG HE COOG H

Na CH COOG -2 NaBr

COOGHS C-C COOG HS

2 módes &f
Sodio malenicester

COOG HS

Tetra Caubonylic ester

CH-CH-COOH

1

CH - C-Coo

Adipre acid

COOH
CH2-CH / COOH

2:4

-C02
COOH

CH-CH
COOH

Tetoa Carbonylic acid

3 santhesis f Oc, B unsaturated acids = Crotonic acid

Malonic ester on renctron wilh acetaldehnde in presence of Pyridina
bormi a podvet ahichom haodoetosıs amdl tollwed bs heating gives

ax,ẞ unsaturated acid. (Crotonic acid)
COOSH

CH₃CHEO + HF COOGHE

CH3-CH=C
COOH A

COOH -co₂

Pyridine COOGH
CH3-CH=C

CH3-CH=CH-COOH

COOSH

8/0

CC, BB unsatrated acid (Crotonicacid)

α Scanned with OKEN Scanner



4. Reaction wilh Urea

Malonic ester on reanction with vrea underop Cordeniation

in presence of NaoGts or Pocs gives malongd Urea or common
Clled Barbituric ercid.

이

C-0GH5 HN C -NH

HC Pocz
+ C=0 CH C=0

\C-02H HN -NH

σΟ

Malonicester Urea Barbiturcocd
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