Carboxylic Acids:

Carboxylic Acids Common Names
HCOOH Formic acid
CH3COOH Acetic acid
CH3-CH>-COOH Propionic acid
CH3(CH2)COOH Butyric acid
CH3(CH2)sCOOH Valeric acid
CH3(CH2)14COO0H Palmitic acid
CH3(CH2)16COOH Stearic Acid

Physical Properties of Carboxylic Acids

¢ The first three acids are colourless, pungent smelling liquids.

* First four members are miscible in water due the intermolecular hydrogen bonding whereas higher members are
miscible in non - polar solvents like ether.

¢ Benzene or ethanol but immiscible in water due to the increase in the size of lyophobic alkyl chain.

¢ The b.p. of carboxylic acids are higher than alcohols because carboxylic acids exist as dimers due to the presence of
termolecular H-bonding

Icrease in the number of Halogen atoms on a-position increases the acidity, eg.
CCI3COOH > CHCI2COOH > CICH2COOH > CH3COOH
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- M¢thous o Freparations or L arpo~— -1

a. Oxidation of Aldehydes & Ketones

R - CH;OH KeCrOr » iSO RCHO‘%G:TO; H:S804
R - CHO-LAZO CAUNHY £
2 H:0
R
C=0 M, RCOOH
0 a
R
b. Oxidation of Alkanes:
. 1. KMnO,, OH- ,
= CHR +R'CO.H
RCH 2. Heal, H0 RCOH 2

c. Hydrolysis ofNitriles (Cyanides)

R-C=N_—2dddolss , g cooH +NH,
H', HOH

d. Carbonation of Grignard Reagents

R — X + Mg Diethyl ether | ppaqs CO,

Diethyl eth CcoO
iethyl ether, 2

or Ar—Br+ Mg

e. KochReaction:

RCOOH

H,O™

2, RCO,MgX—" ,RCO,H

H0™

A gBr —————— ArCO,MgBr——==— ArCOzH

Anolefin is heated with carbon monoxide and steam under pressureat 300-400° in the

presence of a catalyst. e.g. phosphoricacid.

CH;=CH;+ CO+H,0 —% 5 CH; - CH;- COOH

steam 300-400°C

f. Heating Gem Dicarboxylic Acids:

COOH
A
—_—
-COz CHE\

/
CHE_
COOH

Chemical Reactions of Carboxylic Acids

a. Salt formation:
2CH5COOH + 2Na — 2CH3CO0-Na’ + H,
CH3COOH + NaOH — CH3COO-Na' + H,0
CH3COOH + NaHCO; — CH3COO-Na+ + H,0 + CO,

b. Conversion into Acid Chlorides:

COO.

Acetic acid
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3R-C

< +PCl,— et 7 + HPO,
OH Cl

/P -

R-C + PCls——— R—C\ + HCl + POCl
OH Cl

c. Conversion into Esters (Esterification)

/ @]
R—C/+ ROH=== R—C/ +H,0
g e
OH OR’
Acid
d. Conversion into Amides
@] @] @]

R—(‘I.:I—OH+NH3 S R(!':lONHx;—J’ R—-C—NH; + H.0
e. Conversion into Anhydrides
2GH,COOH — %> (CH;C0);0 + H;0
f.  Reduction:
4R-COOH + 3LiAlH; —> 4H; + 2LiAlO; + (RCH;0) AILi —*2, RCH,0H

g. Halogenation:
CH, - COOH —22£ |- CH, - COOH —*2£— CI,CH - COOH —&2FCI,CCOOH

Esters

a) Transesterification :
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CH4OH+ CH,=CH-C - O - CHz- CHy — CHz — CH3
Methanol n-butyl acrylate
(bp 65°C) (bp 145°C)

b) Hydrolysis:
o O
/ 4
R-C +H20_T" R-C + R'OH

B

OR’ OH
c) Reduction:

CH 1 —(CH )y —COOCH 3!50,*;5;0}::;;- 3>CH3(CH 3 );o CH ,OH + CH ;OH
Methyl laurate e Lauryl alcohol

CH, - (CH,),, —~COOC H, —4% ,_ ¥ ,CH, -(CH,),, ~CH, -OH
Ethyl palmitate 1-Hexadodecanol

Acid Chlorides:

a) Acetylation
CH3COCI+ HOH—— CH;COOH + HCI
CH:COCI + HOCzHs — CH1COOC:Hs + HCl

Acetyl chloride Ethyl acetate
CH:COCI + HzNCsH: — CsHsNHCOCH: + HC
Aniline Acetaniide
OH OCOCH3
@ + CH:COCl —p
COOH COOH
Salicylic acid Acetyl Salicylic add
(Aspirin)
b) Reaction with Olefins:
CH, CHs

I
CH;—=C=CH;+ CH,COCI -—5592—->CH3-(|3-— CH.COCH;—=L
Cl

CH,— C = CH — COCH, + HOI

3
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Amides

a. Hydrolysis:

H
29 /oH ? )

R-c. —TR-c & —L yR_C-OH:
NHz NH; rlu—L j

) P

rcoo™H « <_NH3+R—C\
OH

/70 OH™ ?
R-C_~ — P»R-C-OH——* RCOO + NH:
% |
NH; NH-

b. Acidic Character of Amides:
2RCONH; + HgO — (RCONH),Hg + H,0
c. Basic Character of Amides:

Amides are very feebly basic and form unstable salts with strong inorganic acids. e.g. RCONH2HCI. The structure of
these salts may bel or 11
+ +
O-H J/O
CI or |R-C .
NHz NH-

R - cr

s
C

e
d. Reduction:

RCONH , + 4H M /CH0% ,p CH, -NH, +H,0
e. Reactionwith PhosphorusPentaoxide:

R-CONH2 +P>05;—R-CN
““Reaction with Nitrous Acid:
RCONH; -HNO; — RCO:H+ N; +H-O
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