Active Methylene Compounds

electron withdrawing groups such as -COCH;, -COOC,Hs, —CN, are called Active Methylene
Compounds. This is so because the —CH,— group in them is acidic and reactive. Ethyl
acetoacetate (Acetoacetic ester) and Diethyl malonate (Malonic ester) belong to this class.

The class of compounds which contain a methylene group (-CH,—) directly bonded to two

Active

Methylene Groups
9 / \ o

J Il [
CH3—C—CH,—C—0CzHg HsC20—C—CH,—C—O0C,Hs

Ethyl acetoacetate Diethyl malonate
(Acetoacetic ester) (Malonic ester)

ETHYL ACETOACETATE, CH,COCH,COOC H,

Ethyl acetoacetate is also called Acetoacetic ester. Its IUPAC name i '
Preparation. Ethyl acetoacetate is prepared by is Ethyl 3-oxobutanoate.

heating ethyl ac ith g xide i
ethanol, followed by acidification. & etyl acetate with sodium ethoxide in
O

T — | p
CHy—C—OCaHs + H—CH,—~C—0C,H, ().C:H sONa.

Ethyl acetate (2 molecules) i
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(@
I il
CH3—C—CH,—C—0C2Hs + CoHeOH

Ethyl acetoacetate Etharnol

(Acetoacetic ester)
_ lli";'."‘;::’.‘ﬂ \ h-ttuul A mixture of ethy] acetate and sodium ethoxide ( C;HOH +Na = C;HsONa)
is heatec ._1? s C for § hours. The mixture is then cooled and HCI or acetic acid is slowly added. The
oily Ia}_lf‘:l‘ 18 S p'arulf:d. dried, and distilled. The fraction passing between 178-181°C is ethyl

Th"_‘ lm“_"““" 1S an ex‘amplff of a general reaction known as Claisen Condensation. It involves

base-cata }’Zt_d condensation of two ester molecules to form an alcohol and a p-keto ester. Ethyl
acetoacetate is a [3-keto ester.

MECHANISM. The mechanism of the above reaction involves three steps -

Step 1. Ethoxide ion (from C,HsO Na*) attacks ethyl acetate to give ethyl alcohol and the ester
anion.

. O O
czHSO\}%—CHQ—c—ocsz .+ GHOM + :CH;—C—OCsHs
Ethyl acetate Ester anion (A)
Step 2. Ester anion attacks the carbonyl group of a second molecule of ethyl acetate.

0% o) 0 0

7 n | I
CHy—CrrOCzHs % :CH,—C—O0C,Hs — C-Hs-(l‘»—CHz—'“C—'Ocsz
OC.Hs

Ethyl acetate (A) (B)

Step 3. Ethoxide ion is eliminated.

0 T & 3

CHy—C—CH,—C—0CHs — CHy—C—CH,—C—0CoHs + CoHsO
| Ethyl acetoacetate

g_OCQHs

(B)
Why the reaction between ethyl acetate and sodium ethoxide is followed by acidification 2 This

is because the a.hydrogcns»af ethyl acetoacetate are acidic. It further reacts with sodium ethoxide to

form a salt. Acidification of the salt gives back ethyl acetoacetate.

(0] | O
Il

o)
5oHsON& I\
. "'OQaHs Calre ! cHa"’"C—

—C—0C;Hs

>,

r

ing liquid, bp 180.4°C,
s. Refractive index of
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H-Bond

0 0 C|>-“H"“‘l?
I I I N .
CHa"'C“'CHz—C—OCsz #== CH;—C=CH C—0CzHs
Enol form (10%)

Keto form (90%)
jonal groups present in the two forms. Here we wijj

of the various funct .
discuss only those reactions which make ethyl acetoacetate a useful synthetic reagent.

(1) Acidity of Methylene hydrogens ; Formafl Ethyl acetoacetate contains a methylene
group (~CH,-) flanked by two carbonyl groups: _ CH, group is readily ionizable
because the proton removal forms a very stable carbanion.

Pl 2 0
CHa‘_C—'C“‘C—'OCZHa —= H* + CH3——C-'CH—'0—'OCQH5
| Carbanion
H (stable)
The acidity of the ted to two factors :
tracting power of the

(a) Inductive Effect.
Thus the H atom can

electronegative oxygens of
dissociate to give a stable anion.

Thus it gives the reactions

ene group is attribu
ffect caused by the electron at
akens the C—H bonds.

C—H bond of methyl
The inductive €
the two carbonyl groups We

5— 5—
(@) \ O @] O
] ] T
—C—~=C—=—C— ey s iC—0 0 & H*
2 = . “
(K ' Stable carbanion
H

(b) Resonance-Stabilization of Carbanion. The acidity of the C-H bo i
; . - dity of the C— nd is greatly enhanced
because the negative charge in the carbanion is delocalized into the two carbonyl gmf;se byyresonauce

The highly resonance-stabilized carbanion may be represented as :

—
—_—

CHag —éH-—Gsz

? ! 9 & S
CHC=CH—COCHs | = cHat':LJ-"caﬁﬁtl:oezl-us

tate is appreciably acidi -
foi in siiun Salf. dic and when treated with a strong base
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2) Alkylfation. Ethyl acetoacetate anion is nucleophilic and reacts with alkyl halides to give
alkyl acetoacetic ester.

Na
1< 3 PT
CHsC—CH—COCHs  + H_Oér ——» CHsC—CH—COC g+ Nabr
Ester anion Alkyl acetoacetic ester

(3) Ketonic Hydrolysis. When ethyl acetoacetate is hydrolysed with dilute HCl, acetoacetic

acid is formed. Acetoacetic acid undergoes decarboxylation on heating.

O 0 0 0
CH g—CH i SO0 I ”
3 2~——COCyHs —2*—+ CH,C—CH,—COH + C,HsOH

Ethyl acetoacetate Acetoacetic acid

3 .3 i

gl Il

CH3C—CH,—C—0—H —2» CHsCCHz + CO

Acetone

This type of hydrolysis of ethyl acetoacetate (or its alkyl derivatives) to give a ketone is called
ketonic hydrolysis.

(4) Acid Hydrolysis. When ethyl acetoacetate is hydrolysed with concentrated NaOH and then
acidified with dilute HCI, acetic acid is formed.

O: (G @)
Il | 1. Conc.NaOH I
CHz—CiCH,COiCoHs 5 gy » 2CHs—C—OH + CpHgOH
HO:H H:OH Acetic acid
This type of hydrolysis of ethyl acetoacetate (or its alkyl derivatives) to give a carboxylic acid is
called acid hydrolysis.

.\/V NTHETIC USES OF ETHYL ACETOACETATE
Ethyl acetoacetate (Acetoacetic ester) is used in the synthesis of carboxylic acids, ketones, and

heterocyclic compounds.
(1) Synthesis of Alkylacetic Acids. This involves the reaction of sodium ethyl acetoacetate with
an alkyl halide (RX) followed by acid hydrolysis.

0 0 | Qe S
I I ol N e
CHaC—CH,—COC;Hs CH3Cs—CH—COC,Hs —
Ethyl acetoacetate Sodium salt
Tl
CHC—CH—CO+CaHs 51 pmi > HsCCOOH + RCH,COOH + CoHsOH
HOH HiOH - Alkylacetic acid

cetic acid comes from the alkyl halide.
Dialkylacetic A ation of sodium ethy! acetoacetate is first done with
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(@) +

[ i [ é';oc H
ONB g 25
CH4C—CHy;—COC;Hg Gols G~ Sogul:m salt
Ethyl acetoacetate -,
o R O 5 - .
LA 1.GaHsOM, CHs ('% . (I; CO |C;Hs

l |
"> CHyC—CH—COC;Hs 72, RiX : :
HO?HH H:OH

1. Conc.NaOH,_ __H—COOH + CzHsOH
S rone > CH;co0H + Ii—CH

Dialkylacetic acid

The R and R'in dialkylacetic acid come from the alkyl halides.
(3) Svnthesis of Succinic Acids. The reaction of sodium ethyl acetoacetate with ethy]

chloroacetate (CICH,COOC,Hj) followed by acid hydrolysm g:wes succinic acid.

0 I 7 na ooc
. 'k CICH,COOC,H
CHgC—CH,—COC,Hs 238, cH,C—CH—COC,Hs e
Ethyl acetoacetate Sodium salt
HO"H H:OH
O 5 _
i I SRR SERCOCK
CHac—cle-—co CoHs 5 pone80My CH;COOH + 2CHsOH + |
H'OH Succinic acid

1f we start with sodium alkylacetoacetic esters, alkylsuccinic acids are formed.

(4) Synthesis of Higher Normal Diacids. Thermﬁﬂauﬂfsadlumeth lacetoacctaxe molecules )
with an alkylene diiodide followed by acid hydrolysis gives a normal d:cas;boxyhc acid. (2 -

-+
2CH,COCH,C00C;H; 2 201 cothcoc 5, (CHeCril
Ethyl acetoacetate Sodumsat  (2Nab
HO'H H'OH s :
CHscO—?HCOO"'CaHs ('J‘HzC-O'OH
1. Comglaoﬂ CH‘?
2 Hom | + 2CH;COOH + 2C,H;0H

@Nacoon
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(

HO'H HOH
T R
CHC=- g~ COCsH, Ll CHag—-;—o——go-i-osz
2 i l :
+ CHy—C—H
o)
[l
CHa_C_—H

H + CHaCH=CHCOOH

Crotonic acid

action of sodium ethyl acetoacetate

1. Conc.NaOH
2 mom  CHaCOOH + C,HsO

6) Synthesis of Methyl Ketones. This involves the re with

an alkyl halide (SX) followecé) by ketonic hydrolysis.
3 27 Hy 225 OH,C—CHT€0GHs —
Ethyl acetoacetate Sodium salt
B o 1)
T ot ot |
CHzC—CH~ CO+CoHs 3 Heat * CHaCCH,R + CO2 + C,HsOH
H: O H Methyl ketone
(7) Synthesis of 1,3-Diketones. This involves the reaction of sodium ethyl acetoacetate with
acid halides followed by ketonic hydrolysis.
0]
o O - Q Ng ? I
I | C,H5ONZ Tl CHy—C—C!
H OH
"D N e g o
CH 3C——;CH—'§’CO"f" CoHs "E_l-—i'é;r_’ CH=3C—-CH2-'-C-'CH3 L C0, + Lis
' ' 2,4-Pentanedione
co—CHg (Acetylacetone) .
(8) Synthesis of Acetonyl Acetone. This involves the reaction of sodium ethyl acetoacetate with
iodine followed by ketonic hydrolysis- ;
= N
+
262H50N8 i <0 el __I?-_'
o Sodium salt

LI

I
,ccH,cugccns + 2C0p + 2C,HsOH



728 | ADVANCED ORGANIC CHEMISTRY
9) Synthesis of 4-Methyl Uracil. Ethy! ficetoacetate (in jts enol form) reacts with urea in the
nloride to give 4-methyl uractt

Presence of phosphoryl ¢
0 O
i | (0
/N--*-H SRR C POCl; e .
o=C + CH -H,0 Q= =H
\ 7 i g
N—H HO—C -C,HsOH N C
H | )
CHs CH3j
Urea Ethyl acetoacetate 4-Methy! uracil
(Enol form)
(10) Synthesis of Antipyrine. Ethy] acetoacetate reacts with phenylhydrazine to give antipyrine,
CHs—C—CH,—C=0 CHs‘“?—‘_(l?Hz
| o
0O + OCgHs —C,HsOH N\N/C=O
H,N—N—H |
(IJB_H5 Cefs
Antipyrine
TAUTOMERISM

When two structural isomers are mu tually interconvertible and exist in dynamic equilibrium,
they are called Tautomers and the phenomenon is termed Tautomerism. For example, acetone exhibits
tautomerism and may be represented as an equilibrium mixture of two isomers.

O l‘f H OH
Ml
CHa__C__CHQ = C-Ha_—"C:iCHg
Keto form Enol form
proton to carbonyl oxygen. Then

Here the keto form changes to the enol form by migration of a

s shifts from the C—H bond to C-C bond.
The tautomers are distinct molecules while

a pair of electron
onance ? (1)

How Tautomerism differs from Res

resonance forms have no real independent existence.
(2) Tautomerism involves the movement of both electrons and atoms (a hydrogen atom in the

abovecase) whereas resonance structures differ in respect of positions of electrons only.
to-Enol Tautomerism. Aldehydes, ketones, and other carbonyl compounds (e.g., esters) exhibit

this special type of tautomerism, It involves migration of a proton (H*) from o-carbon to carbonyl
oxygen by the following mechanism.

OaH O~—H
&) |
—C— Ir — —C=C—
Keto form Enol form -
The tautomer containing the carbonyl group (C=0) is designated as the Ket form. The other one
a a doubly bonded carbon is referred to as the Enol form
oup the enol form comprises

o~

p |
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less than 1% of the equilibrium mixt

a methylene group (~CH,-) ¢
This will be illustrated b; the

(a) Acetone ;

i ;

ut exiqtre- However, compounds with two carbonyl groups separated by

follou:‘ to a great degree in the enol form under equilibrium conditions.
Ing examples of keto-enol tautomerism.

i on
CHSK;IOC?r-_CHs === CH3_C=CH2
(b) Ethylacetoacetate : i Enol form (.00015%)
O
CHy—C i L —
3 C=CHTmC=0CH, £ Gl C=CHCEORatR
Keto form (90%) :
(¢) Acetylacetone : Enol form (16%)
o oH e
CH3—C—CH,—C—CH; *— CHz—C=CH—C—CHjs
Keto form (24.0%) Enol form (76.0%)

EXPLANATION. Owing to the electron-withdrawing capacity of the carbonyl group, c-hydrogen
of the keto compound ionizes to form a carbanion (enolate ion). The carbanion is resonance-stabilized
and may be represented as :

0 6
|

i .

Resdn-a'm;ea?:;'brid
On acidification, the protonation of the cation at oxygen produces the enol form, while protonation
at carbon yields the keto form.

OH

o6—
0]
I Ty -———(IDL-“'-—'ET?I——- z—':—-’i: —C=CH—
—-(}-(: _t: 2:’; e Intermediate Enol form
: ble and the net result is keto-enol equilibrium.

: ersi el
Both of these reaction i quilibrium mixture s determined by its stability. The

: tine :
rtion of the enol Presel 't " H o i carbonyl compound e.g., acetylacetone (72%) 13
able amount of enolina l, dmgyen bonds to give a six-membered ring,

on two accounts : (1) Formation of intramolecular hy
lending stability to the enol.
| : : H-bond 3H{

5 . = |

I
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: ¥ orm is not.
(2) The enol form is resonance-stabilized, while the keto form 1s

- +
OH
2 on ? 0
o’ CH3—Cy ,C—CHs
CH, C\ ,,,C“"CHS «— 3 \}C/
c H
H
Acetylacetone
(Enol form)

KETO-ENOL TAUTOMERISM OF ETHYL ACETOACETATE

i i ample of keto-e
Ethyl acetoacetate offers a classical and most thoroughly investigated examp nol
tautomerism.

0 0 Cl)H ﬁ)
I Il e o R
CH3—C—CH,—C—O0C,Hy == CHy—C=—=CH—C—OC:H;
Keto form Enol form

Geuther (1863) assigned to it the keto structure, while Frankland and Duppa (1865) showed that

ethyl acetoacetate had enol structure. The presence of each of the keto and enol forms in ethy]
dcetoacetate was supported by two sets of reactions.

Reactions Supporting the Keto form.

(1) Ethyl acetoacetate forms a bisulfite compound with
sodium hydrogen sulphite,

(2) Ethyl acetoacetate forms a cyanohydrin with hydrogen cyanide.

(3) Ethyl acetoacetate forms an oxime with hydroxylamine, and a phenylhydrazone with
phenylhydrazine.

(4) On reduction with sodium amalgam or by using_.liﬁﬁum:aluminjumhydﬁde in pyridine, ethyl
acetoacetate gives B-hydroxybutyric ester containing a secondary alcohol group.

- OH
I ; LM o o A
CH3—C—CH,C0,C;Hs + 2[H] e CHa—CH—CH,C0,C,H
&Hydmxybulyhc ester

dil. ution in cold, acidif; ed and extracted
(Kruger, 1952). This on heating yields ace one

-keto acid and ethyl acetoacetate a B-ketq ester.

hydrolysed with djl. NaOH sol
with ether, it forms crystalline acetoacetic acid

l}wrebyﬂmaaetaamticacidisa[&
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DIETHYL MALONATE, CHz(COOCQHs)a

y : 0 calle ter.
Diethyl malonate is also called Malonic es e k. '
Preparation. Diethyl malonate is prepared very conveniently by boiling sodium o p‘"ﬂssium

cvanoacetate with alcohol and concentrated hydrochloric acid.

CN /COOH
el + 2H,0 + 2HCI —* H,C + KCI + NH,g
o \COOK COOH
Pot. cyanoacetate Malonic acid
/COOH HoL /COOCQH5
Hzc\ + GCHsOH — H2C\ + 2H,0
COOH COOC,H;
Diethyl malonate
(Malonic ester)
The cyanoacetate required for the process is obtained from acetic acid by the following steps -
( . CN
Acetic acid COOK COOK
Pot. cyanoacetate

.Pmpﬂ'lies (Physical). Diethyl malonate is a colorless,-,plea&ant*smeﬂing liquid, bp 199.2°C_ Itis
sparingly soluble in water, freely soluble in alcohol and ether. :

Transmittance (%)
8

Sl A
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- (ﬁ) ff L
CgH5OC—-6H-—-COCEH5

- I Hae &—

O O 0 ©
I | Hooogae o H
CQH500=CH-COC2H5 = (CyHsOC—CH—COC,Hs
Resonance hybrid
o | 5
I
CgHsOC‘CH=COC2H5

Salt Formation. The CH, group, being s:fﬁciemly acidic, diethyl malonate reacts with a strong
base like sodium ethoxide (C,H;ONa) 1o form the sodium salt.

/Acidic hydrogens
‘ COOC,H; - 4 COOC,H
7 iy 275
HC . NEHC< + CpHsOH
COOC,Hs COOC,H;
Diethyl malonate Sodium diethyl malonate
(2) Alkylation. Diethyl malonate anion is nucleophilic and reacts with halides to give diethyl
alkylmalonate.
/ /COOCZHs (’\’ /COOCZHS
NEHC\ + R—X —» R—CH + NaBr

N
COOC,H;s COOC,Hs

Diethyl alkylmalonate
(3) Hydrolysis and Decarboxylation. Diethyl malonate undergoes hydrolysis with dilute HCI to
give malonic acid. Similarly, diethyl alkylmalonate gives alkyl malonic acids. Such acids that have two
~COOH groups separated by a carbon, on heating (at about 150°C) split out a molecule of CO, to give

the monocarboxylic acid. ‘
COOC,Hs . _CO0H
/ H*/H,0 A
\cooczt-|5 COOH
Diethyl alkylmalonate Alkylacetic acid

SYNTHETIC USES OF DIETHYL MALONATE
Diethyl malonate is used in the synthesis of carboxylic acids, keto acids, a-amino acids, and
ituric acid.
| (1) Synthesis of Alkylacetic Acids. This involves the reaction of sodium diethyl malonate with
{ A alkyl halide followed by hydrolysis and decarboxylation.

& SR8, Nio R
N (~NaBr)
COOC,H,
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H
COOCHs 1y o _coo b
: RCH< __%_ﬂ, RCH\ ____’(—COQ] ﬂCHz COOH
| COOC,Hs COOH ol

. e 1 halide.

The R in the alkylacetic acid comes from the alky AlE . .

(2) Synthesis of Dialkylacetic A cids. Alkylation of SOdfum diethyl onate is first done withRx
and then with R'X followed by hydrolysis and decarboxylation.

COOC;,H;5 - 4 y /COOCp_Hs CH,Br CHg\ /COOCZHS
& CoHsONa up — i C
HQC\ Sy N&CH\ (-NaBr) 1N
COOC,Hg COOC,H;5 H COOCgHs
Diethyl malonate Sodium salt
= CH3 COOCQH5 - CH3 %
1.02H5;>NZ : < H,0H > o | _r:gtz) B CH— COOH
2.1 r .
- CH;  COOC,Hs CH;  COOH Dimethylacetic acid

(2-Methylpropanoic acid)

(3) Synthesis of Succinic Acids. This involves the reaction of sodium diethyl malonate with ethyl
chloroacetate followed by hydrolysis and decarboxylation.

CoHsONE

CICH,COOC,Hs

CH,(COOC,H;5), (-Nacl)

Diethyl malonate
: a =com " 4 5
CH,COOC,Hs CH,COOH CH,COOH
If we start with sodium alkylmalonic esters, alkylsuccinic acids are fo |c = ‘
(4) Synthesis of Higher Normal Diacids. This involves the reaction of sodium diethyl malonate
(2 molecules) with an alkylene diiodide followed by hydrolysis and decarboxylation give mal
Senbenshic acid, ; decarboxylation gives a normal
+ —_—
CH,l Na CH _ HICOOA
el Na CH(COOC,He), CHaCH(COOC,Hy),

_ o, | > | _
CHyl  NaCH(COOC,Hg), (-2Nab CH,CH(COOC,Hy),
Diethyl malonate

HOM* ?H20H(COOH)2 heat CI:HE‘C-HQGOQH'
CHiCH(COOH), (20" & o

Na CH(COOC,Hs),
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0
COOC,H 0
CH |C|CH/ 5 Hyome I COOH o
e —+ cHyCeH] L "
COOC,Hg a1 (-CO,) CHZCCHZCOM
COOH Acetoacetic acid

6) Synthesis of o, [J-Unsaturs :
saturated Acids. This involves base catalyzed reaction of diethyl malonate

with & carbonyl compound followed by hydrolysis and decarboxylati
ylation.

“ Co0o _
CH:CH=0 + HQC/ a8 Pyridine | /COOCZHE’
N ———r CH=C
(-Hz0) 3
o g NGOOCHs
iethyl malonate
H,O/H* /-H
S8 e s CHyCH=CHCOOH
COOH Crotonic acid

Synthesis of c-Amino acids. Glyci < ) ' . et
malonate by the following steps : ycine (a typical o-amino acid) can be obtained from diethyl

N H
C,HsONE 4 —
CHo(COOCHs)y —2=>—»Na CH(COOC,Hs)s —'» cHS—clz(coocsz}z
Diethyl malonate Sodium salt
?r Br
Br, H,O/M* | He
B CHy—C(COOCzHs): HOM, 1, —C(COOH): 605"
i
! NH ;
CH;— CH—COOH 3, CHy—CH—COOH
Glycine

(8) Synthesis of Barbituric Acid. Diethyl malonate reacts with urea to give barbituric acid.

S
ol G0
T
l
0 (0
Barbituric acid
Diethyl malonate Ured (Malonyl urea)
gTUDY PROBLEMS
: 9 Give twWo examples.
What is an active methylene grouP ] Dli:;cuts o mechanism of the rion

L acetale
9 15 eﬂiyl Mm - of'Ciﬂiiﬁﬂ condnn&ﬂli(ll'l-

ﬁ::: “%w to form an alcohol and B-keto ester is called
RSN (B) Comey-House reaction
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{ Tmnsesleriﬁcanon
(¢) Aldol condensation (d)
Answer. (a) | )
1. Ethyl acetoacetate undergoes acrd-h)-dmfyﬂ
(a) Acetoacetic acid
(¢) Acetic acid

Answer. (@) . asic-hydrolysis gives
8. The ethyl derivative of acetoacetic eS(et 01_1 b(b) Xcetic acid and propionic acid

o "I:CCUI_C ﬂ_Cid id (d) Acetic acid and n-butyric acid
(¢) Propionic aci
Answer. (a) . . -
9.  Ethyl acetate on heating with sodium cthoxndtz bg)wes e ke
(a) Ethyl acetoacetate

¢ with dilute HCI_ to form
(b) Succinic acid
(d) Adipic acid

iethyl ether
(¢) Ethylalcohol (d) Diethy
Answer. (a) y ; : :
10.  When ethyl acetoacetate is subjected to ketonic hydrolysis, thel l;et::;;obt&med P
(a) Dimethyl ketone (b) Methyl thY cl Ve
(¢) Diethyl ketone (d) Methyl n-propyl k€
Answer. (¢) n _
11.  Ethyl acetoacetate reacts with phenylhydrazine to gIV€
(a) Antipyrine (b) Aspirin
(¢) 4-Methyl uracil (d) DDT
Answer. (a)

12. How will you synthesize 4-methyl uracil from ethyl acetoacetate ?
13. How will you synthesize Antipyrine from ethyl acetoacetate ?

14. How will you synthesize ethyl acetoacetate from ethyl alcohol ?
Answer. Following steps are involved :

(0]
KoCra0+/H* : ] 1 OH/H
CHACH0H M, oy, — € —op 250,
Ethyl aicohol Acetic acid
i cH 0 7
(1) C;HsONa It
CHy—C—0CpHs, g > CHamG=Cha =€ = 0CEH:
" Ethyl acetate R,
. How will you synthesize n-butyric acid (butanoic acid) from ethy] 2
Abwer. o Baivicacid s snalkviaceno i d) from ethyl acetoacetate ?
RCH,COOH
Alkylacetic acid e
Steps involved are ; n-butyric acid
0
c“sg—CH {“;oczH CzH;C—lNQ ‘i? N; ﬁ
g 5 ——— CHsC—CH—COC CHaCH,Br
Ethyl acetoacetate dC=CH=COC,H; —%7

)
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R
T
R—CH~- .
Dialkylace COOH eﬂm- CH “‘CmH
Steps involved are : (i) C,H:ONa - (i_"" acid 2-Methylbutanoic aci
ate HCI (acid hydrolysisy ) CHBr; (iif) C;HsONas (iv) CH,CH, B ; (v) cone. NaOH followed
2 L] f ok

- pydi L
; 1 ow will you s i

9.  How will you siﬁiﬁiiiii o e b

Clue. Steps are : (i) C;H;ONa : (ii Yylsuccinic acid from ethyl acetoacetate ?

: : )C

20.  How will you synthesi
. Sze 2,3-dim th . .
Clue. 2.3-Dimethylbutanoic acid is a dial:yl::::::a:cilg N i i
otic acid.

(ﬁﬂ‘- CH—-COOH i; s :
Dialkylacetic acid Bk
Steps involved IO e 2,3-Dimethylbutanoic acid
eNp g;lofvle are : (i) (_32H50Na . (i) CH,Br ; (iii) C,H:ONa ; (iv) Isopropyl bromide = (CH),CHB
W B ollowed by dilute HCI (acid hydrolysis) . L T
21. ow will you synthesize isobutyric aci gt
F C d < i =Wy . " ... Y
Answer. Isobutyric acid is a dialkylacetic .aci?i(:‘l sy ROp R G SR

R—CH—COOH CHy—CH—COOH
Steps involved are :
@) . o .+ O
Il Il C3HLONE i Na g
Ethyl acetoacetate : Sodium salt
CH: 1. C;HsONe o — & e
— CHsC_CH_COGQH& 2Wir CHQC"_CI; ] 90""‘521'*5

HOIHCH;  HOH

4 on MOH,. os000H 4 RI-CH=COOH’ + GaH:CE

2. HOM" Isobutyric acid
: s acid from ethyl acetoacetate 7
22. How will you synthesize fh.pw acid ethyl acetoacetate 7 _ "
ne) from ethyl acetoacetate

; jill you synthesize rotonic acic - s
ﬁ- m ::ili ;ou synthesize butanone (ethy] methy! ketone
Answer. Butanone i8 meth)

| o 7 csﬂsﬂ"“ 0 GHE*G%-EG’-‘G% =2,
| _cH,—00CHs = Sodium sal

by PR wamﬁwamylmmm ?
uanone = - ONa; (if) CHyCH,Br ; (iid) Dilute HCI




—_—
followed by heat (ketonic hydrolysis).

v 1 2) cth ] t ?

26 How will you synthesize acetylacetone (2,4-P;3"[dn8cl|q['u,) Ir(;n(:m B{h E:C:tosc'etaftl 9
27. How will you synthesize acetonyl acetone (2, -hexancdun:e) r yl acetoacetate 7

. ow L o differ from resonance
28 What is tautomerism 7 How does it differ fr

; : a0 ¢ At automerism.
20, Write a note on : Keto-enol tau sl ; and s 9 .
30 How it can be established that ethy] acgloAcetate is a mixtuge oft edo BRC NG foruns 7 Mol Can

ated ?
the two forms be separ ated ‘ . o5 ate 7
31 How will you synthesize methyl isopropyl ketone from ethyl acetoacetate

A\nswer. Methyl isopropyl ketone is a methyl ketone.

O + O
0 @) L
i T C,HONE I b’a_MOCH
CHgC—CHy—COCzHg ' = % CHL=CH=COCsMs
Ethyl acetoacetate Sodium salt |
O CHy O o <|Ii> ?Hsiﬁ) :
CHsB i d I 1.C,HsO0 1.
O, CHC—CH—COCHs ;g > CHIC—C—CO—Coks
| CHg i §
CHs H: :OH
: I -
IO CHiC—CH—CHg + GO, + CpHsOH
Methyl isopropyl
ketone . h _ _
32. "Ethyl acetoacetate is a mixture of keto and enol forms." Justify the statement with suitable
experimental evidences.
33.  Keto-enol tautomerism is shown by
(a) Benzaldehyde (b) Acetone (¢) Benzophenone (d) Aceticacid
Answer. (b)

34. Give the preparation of diethyl malonate. Describe any four uses of this compound.
35.  Describe the synthetic uses of diethyl malonate.
36.  What happens when malonic ester is heated with urea ?
Answer. Barbituric acid is formed. For reaction equation see text.
37. Diethyl malonate reacts with urea to give e,

(a) Butyric acid (b) Barbituricacid  (¢) Glutaric acid
Answer. (b)
38. How will you synthesize barbituric acid (malonyl urea) from diethyl malonate ?
39.  How will you synthesize the following compounds from die yl malonate ?

(d) Mandelic acid

(a) Dimethylacetic acid (b) Succinic acid
(¢) Adipicacid (d) Crotonic acid

(e) Glycine
How will you synthesize acetic acid from diethyl malonate ?
< '- : W aT, '. e A .




