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Ethyl acetoacetate ( CH,COCH,COOC,H;)

> ltis the ethvl ester s : .
S 1 IR wl @Zw_ Qﬁ acetoacetic acid and hence its name Ethyl acetoacetate.
S AC name is 3-oxobutanoate.

_UqM._umqm:o:”. Ethyl acetoacetate is prepared by refluxing ethyl acetate in presence of
sodium ethoxide (C,H;ONa) in ethanol, followed by acidification.
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Ethy acetoacetate

Mechanism: The above reaction, often referred to as Claisen condensation, occurs
by the following steps.

Step-l :- The hydrogen atoms of methyl group of an ethyl acetate molecule are weakly
acid because of the adjacent electron-withdrawing ester group. Therefore they form the

corresponding ester anion (I) in presence of strongly basic ethoxide ions.
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mmmo/wmlomm.l C—OC,Hs —> C,Hs0H + HOEL|OO~mw
Ester anion
(A)
Step —Il : The nucleophilic attack of the ester anion (A) takes place on the carbonyl

oqocn. of mmoo:a molecule of ethyl acetate. The intermediate which formed eliminates
ethoxide ion to produce ethyl acetoacetate
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. . . bove in step | and step |l are
-1l ince the three reactions described a .
_,Mmﬁ/w%qm_““u_m mﬁo drive the formation of ethyl acetoacetate to completion, excess of

sodium ethoxide h . 1. The excess of sodium ethoxide,
. as to be taken in step . The .
h swm<mﬂ ﬁoo:/_\mnm ethyl acetoacetate into its sodium salt. Ethyl acetoacetate 1s
o) .

regenerated from its salt upon acidification.
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ethyl acetoacetate

Properties

e [t is a colourless pleasant smelling liquid

e b.p.-180.4°C
It is sparingly soluble in water but freely so In

organic solvent.
. |t is neutral to litmus.



Chemical properties

ﬁmEo.Bm:mS Is the phenomenon in which two isomeric forms having different
functional group are spontaneously interconvertible and can exist in dynamic
equilibrium. The two forms in tautomeric equilibrium are called tautomer of each
other. All carbonyl compounds: aldehyde, ketones and esters exhibit tautomerism.
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(keto Jorm) (enol Sorm)

Ethyl acetoacetate is a tautomeric mixture of Keto and enol forms.
¢ 3 g
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OmwlmullOImlﬂlOOmmm N CHx;—C = OZIO'OONH.Hm

Keto form (90%) Enol form (10%)

Gaeuther (1863) suggested the enol structure, while Frankland and Duppa
(1865) independently proposed the keto structure of ethyl acetoacetate.
The presence of each of the enol and keto forms in ethyl acetoacetate was

supported by two sets of reaction.



1) When aceto i :
%WW sodii amzwwmﬁ_o ester is treated with metallic sodium, hydrogen is evolved and
ve Is formed. This showed the presence of a hydroxyl group.

T @ ONa 9]

DO U U
C . /n
H H
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Sodium salt of EAA

(i) When acetoacetic ester is treated with an ethanolic solution of bromine, it readily
decolourises. This indicates the presence of an olefinic double bond.
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Br
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H,C C
} H g H

h ferric chloride, a reddish-violet colour is

cetic ester is treated wit .
pounds containing the enolic group (-

(iii) When acetoa ea
is characteristic of com

produced. This
C(OH)=C)



(iv) On treatment with pc]
used for the conversion of

been again proved from this

5. It forms ethyl ester of B-chloroacetic acid. PCl; is
hydroxyl group into chloro functionality. Hence it has
reaction that hydroxyl group is present in EAA.
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(B) Reaction supporting Keto form (Evidence in favour of the Frankland-
Duppa formula)

1. EAA forms addition products with HCN and NahSO3, indicating presence of
carbonyl (>C=0) group.
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» |t reacts with hydroxylamine (NH,OH) and phenyl hydrazine (PhNHNH,) to form
ime and phenyl hydrazone respectively. Formation of oxime and hydrazone is

-haracteristic of compound containing ketone group.
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Phenyl hydrazine



