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> CH,CH(OH)CH,COOC
Pyridine : 4
CH,CH(OH)CH Cooy
p - Hydroxybutyrie acid

reaction €.g.,

Zn
# BICH.COOCH, —> CH,

OZnBr

, : Chemical properties
CH, 4 The hydroxy acids |
H, | 2 le
—=—> CH,-C-CH,CO0H
H' |
OH Action of Heat on |
3 - Hydroxy - 3 - methyl Hydroxy acids
butanoic acid 4 or H,80,) ﬁo&».
of an aldol with Tollen’s reagent (amm

0]
e CH,CH(OH)CH,COOH
B~ Hydroxybutyric acid




Omuﬁm =CH- O.OOWH i:
Crotonic aciq

z~o

m.f

200, +2Na ——
Dry ice .

Synthesis :

0
Il

s
?Eﬁ:&o; OH + etc.
. 0 0 :
& I I
)sC~ O(CH,),C - O(CH,),C

Manufacture:
Sodium formate on he
with dil H,SO, gives
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scid reacts with alkalic forming two types of salts.
" 00OH  NaOH COONa NaOH COONa
: —_— | —_—
“HO COOH:- -H0 COONa
g monosodium Sodium
oxalate oxalate

Formation of ester :
Oxalic acid reacts with alcohol giving two types of es

SOOR CHOH COOCH, CHOH COO(
—— —

-HO  COOH H,0

g

Di ethyl Oxalate

| chloride
PCl, COCl
e — |
COCi

il ehloride reacts with ammonia giv

ing oxamide

COHN

2

+2HCI

With glycerol : :
When oxalic acid is heated with
While allyl aleohol is formed at 260°C.
6. WithCon. HSO,:
When oxalic acid is heated at 90°C it d
COOH H.SO, e
# ————3 CO+CO,+HO
COOH N
With KMnO, :
Oxalic acid on treating with acid potassium pel

water.

COOH KMnO,
| #(0) ——> 2€0,+HO
COOH H SO

2 4

Reduction : ; .
When oxalic acid is reduced with nascent hydrogen :

COOH 4[H] CHOH
| SRS

COOH COOH
Glycalic acid
Malonic acid
Ihis acid occurs as calcium salt in sugar
Preparaion : .
Malonic acid is prepared from chi

aqueous sodium cyanide to give cyanoi
hydrolysis with dilute hydrochlorie acid.




- ﬂgP B unsaturated acid is produced

eystaline solid, mp 135°C.
ter and ethanol, but sparingly in ether.
usual ._dsnngm of a dicarboxylic acid,
, S CH.COOH  +
W ) smﬂ

g - 2
Acetic acid

PO, :

with PO, malonic acid gives carbon suboxide,

C=0 + 2H,0
carbon suboxide z

d acids :

Aldehydes when pyridine solution of malonic acid and an

OH  Pyridine
e RCH=CHCOOH + H

a, B unsaturated
acid

7

0 + C0

3. Succinic ac

~ Succinic acid w,

and hence its name (La
during the alcoholic fermes
Preparaion :

I. Succinic acid is prepared fr
sodium cyanide and subsequent

n:wn n‘,oa‘
| °  2NacN _‘mu 2
CH,Br m CH,CN
Ethylene Ethylene
bromide / cyanide

It is obtained industrially by catalytic redu :

CHCOOH e
W

%IOOOI + Im —_—
Maleic A e
acid

Succinic acid can also be synthesised with thy

Properties : : o
Succinic acid forms white monoelinic prism:

1. Action of heat: :

On heating to 300°C, it loses at mol
anhydride,

CH,COOH 300°C

H,COOH
Succinic acid




solution of Br, at oun

h is a valuable reagent mg. »:S.q

solution of potassium succinate giyeg

CH,
+ 200,
CH,

Ethylene

geinic acid residues at the end of the chain,

.. +§m CH,0H + HOOC- (C} 1,),- COOH +35
CO[-0 An:& ~0~CO ~«(CH,), -CO-JOH

and dyes.
@5 a standard substance for acid - base
re of polyester resins,

H,)-COOH)

3& gives o - hydroxy m_cs.,m
w@g glutaric acid.

Preparaion :

Synthetic

1. On E&o@mﬁ of tr
glutaric acid.

1’ +4H,0+2HC
/nﬁoZ
trimethylene
cyanide
2. By oxidation of nun_cuogﬂn

CH,-CH,

_ e
CH,- nmm\
Cyclopentanone

Properties :

Glutaric acid is a crystalline maxr
also loses a molecule of water when
or thionyl chloride. ;

\DSN.. CO-OH

: ./Omul CO-OH

glutaric acid
4. Adipic acid (8
This acid got &
oxidation of fats.




- Se0, : Upon heating with aceti

Cyclohexanone (@t D) moooﬁommﬁooom_%
CH,~ CH, - cooy adipic acid :
Su - CH,-cooy A__u | m_.v "
dipic acid .
, : OOC(CH,),-C4{0-C—(CH.),-C-0
ed on a large scale by the reaction of tetrahydrofyray B ; E.N,v..

§ide and water. : poly (adipic) anhydride

CH,-CH, - COOH

+2C0 + HO — | diaminohexane (hexamethylenediamine) to giv
. : . CH,— CH, - COOH It is one of the most popular of the in synt
Adipic acid becduse in each repeating unit its molecul

amine fragment and six in the acid fragment

: : ; 0
ed by catalytic reduction of benzene) in two steps. o

I s
clohexane is converted to cyclohexaone by air - oxidation nHO - ﬁ —(CH,)~C—-OH + nFFNE
e of cobalt catalyst at 100°C under a pressure of 150. In the

" adipic acid - hexamet
nmgawmuona is oxidised to adipic acid with the help of

0 ¢ 0

E | g
+0, % 0, P C-(C)
g —
: HNO;,
catalyst

Cyclohexanone
CH,-CH,—COOH
_ e
CH,~CH,~ ‘ooom.‘
Adipic acid




of acyl chioride :
are perpared by the action of phosphorus trichloride

erGCQ H,PO,
acyl chloride

(Bl —>  CH,CH,C(

. + HCl + POCly
propionyl chloride

CH,COCI  + HCl+850,
benzyl chloride

b. Acetic ar
distilling a

CH,COCI +

Mechanism :

3. Preparation of acid amides :

a. The simple amides can be preps
the corresponding acid at 170°— 230
form the amide. ,

A
CH,COONH, ———> C}

Alternatively, ammonium
heated in an inert solvent to get

CH,COCI+ 2NH,

¢. Esters are
amide.




NH, + HZ +NH, (Z=CI, COOR_ oa, ‘

; (organic of inorganic) is
by the controlled or partial Ea_,o_wﬂm ot

Mechanism: T
Esterification is a reversible reaction

: OH
facid halides.

+ Em
;0 —— > CHCOOH+HCI -H,0 b
o 3 CH,-C ~OCH, =% omuumIOoum
H,0 —> C.H,COOH +HCI +OH

dride react with water slowly to produce the F=Fast, S =Slow, PT = Proton transfer

Alcohol react with acyl chloride to form

C,H,OH + CICOCH, ———> CH{

This is called acylation.

H0 — 5 7¢.H.coon

t with
Pt water slowly to produce the corresponding C,HOH + CICOCH,
2555

benzyl chloride

CH,COOH + NH, e w This is called benzoylation.

CsH.COOH + NH,




n alcohol (other
presence of a smal] quan
, the orginal alcohol residye
10l. this ester interchanges, Whig estorificasion

itting by B otan eater, iy cal reversibility. It r
favoured mechanism

C,H,0Na . reversed that they cor
| reaction”.’

+0~mrom ——> CH,COOC,H; + C,H,0H
ethyl acetate

en used for preparaing the ester of a higher ale
om that of a lower (C,H,OH) one. This reaction js called
acyl - oxygen fission during esterif;
principle of microscopic reversibility s

hydrolysis also.

oho

-
Cation

e,
cation

‘The process of formation of ester by reacting alcohol with ap acid
¢ of inorganic) is called esterification.

w.%m reaction acid or base are used for the catalysted.

Ac refers to the acyl - oxygen clevage and AL refers to the alkyl -
cleavage, and numbers 1 and 2 refer to unimolecular and

ol reactions.
Acid catalysed unimolecular acyl - oxygen fission. (A hH
Acid catalysed bimolecular acy] - oxygen fission. (A, %)
. Acid catalysed unimolecular alkyl - oxygen fission. 3 r_v
: “ ! \/
, m@&g@&m bimolecular alky] - oxygen fission. (A i J
Base catalysed unimolecular acyl - oxygen fission. (B, .").
alysed bimol . ission (
2 i ecular acyl - oxygen fission (B, retardation will be expected to
—eeyseGunimolecular alkyl - oxygen fission (B i atkyl group of the acid part (or a¢
CH,COOH> Omuom».oé

F = Fast, S = Slow, PT = Proton ri

This step involves a nvﬁmn..
the carboxyl group from sp’ to sp

a: g@n& bimolecular alkyl - oxygen fission (B e 4,
! (C,H,),C COOH

ﬁn three esterification mechanisms observed are A,q» 65




1 and lysis has !
- o““ﬁc zwmﬂasz ! o%uncau— :
toic acid (2, 4, 6 - © i benzyl chloride
does not undergo : . )
O condition, but when by cMWnM:n ankydekie S
gentrated sulphuric acid and the
ured0( into cold methanol, the (CH,C0O),0 + H,O
methyl ester is readily obtained. acetic anhydride

€ of acylium ion (2, 6 -) gets fac
&5 also by stabilisation of the positive charge because of the
'ﬁg donating (methyl) group by contributing th
¢ structures of the type ..

H,
Malonic ester

litated both b steric

CH,CONH,
acetamide

+
Ac R CH,CONH,
I benzoamide
3 nxu g » . : . 5
. Esters are hydrolysis by acid and

H or its salt, Eg.,

CH,CO0C,H,

n 3% ale
in 3°alcho) only. Because the inter mediate
ethyl acetate

; w This stability is reason for the +1 effect of




The reaction involved three steps,
| oxygen. To obtained I and II structyr,

xl.n s

G

iii. Proton transfer

mE

Sponification :

During alkaline 5&6565 of an e:
the acid is formed. As alkali salts om
alkaline hydrolysis of an ester ﬁ

CH,0COC,,Hys :
?onon::a & um%m,
CH,0COC ;Hys . i
fat (or) oil

triglyceride

. CH,OH
- i m:oz

‘ o=~o:

toxygen. To obtained [ structure, glycerol







is migration of anions i
is a less common type.

both tautomers are ope
ivided into two groups.
















