Class-12th Chemistry

ALDEHYDES, KETONES AND CARRBOXYLIC ACIDS
CARBOXYLIC ACID

GENERAL METHOD OF PREPARATION
By oxidation of primary alcohol with acidic KMnOy4 or acidic K2Cr207

KMnO,/H™ (0]

(0]
R-CHO0H + [O] K,Cr, 0,/ H- RCHO + Hp0 —— RCOOH

By oxidation of aldehydes
When aldehydes are subjected to oxidation using common oxidizing agents, they form

carboxylic acids with an equivalent number of carbon atoms as the original aldehyde.

Tollen’s Reagent H®
R-CHO + [0] R-CO0- ——> R-COOH
Tollen’s Reagent H®

CeH5CHO + [0] —— C6H5COO1 —— CgH5COOH
By oxidation of alkenes:

_ v (i) conc.KMnO,/OH® heat .
(a) RCH = CHR o0 RCOOH + R'COOH
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(b) RCH = CHR ~GDR, Distll RCOOH + R'COOH

By Carboxylation of Grignard Reagent:
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By hydrolysis of acyl derivatives of carboxylic acid:
0
” H®

R-C-Cl + H20 — R -COOH + HCI
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(R-C0)20 + Hp0 — R-COOH +R-C-0H
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R - COOR' + Hy0 —— R-COOH + ROH
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@
R~ C - NH; + H,0 —— R - COOH + NH,®
Cyanide hydrolysis with dilute acids
H; 09
R-CN —— RCOOH

The mechanism of hydrolysis of R-CN is as follows.

H® P@

R-C=N — R-C=NH — =R-C=NH

‘OH <+>(|)
H/ \H
g 1
\ /£ 3
0® r
R I NH? < H:0 g 6I9 NH; «e=——=R ——|=l\<?H2
0 OH OH
OH 0
_|_@ ﬁl
R NH; —= R— +NHs®
0 OH

By oxidation of alkyl benzene

CHs COOH
o
© (i) KMnO4/OH
(ii) H30®

Alkyl groups lacking a-hydrogen atoms will not undergo oxidation to form carboxylic

acids (-COOH), whereas any alkyl group that contains at least one a-hydrogen atom

will undergo oxidation to yield benzoic acid as the final product.

HC - CH2CH3 COOH

(i) KMnO,/OH _
(i) H30
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C(CH3)3

Neutral Dy
» No oxidation

The sequence in which benzoic acid is produced through the oxidation of
alkylbenzenes.

Methyl benzene >1° alkyl benzene >2° alkyl benzene




