Methods of Preparation of Monocarboxylic acid.

(1) By oxidation of alcohols, aldehydes and ketones

RCH ,0H —%L 5 RcHO —1%15 RCOOH

alcohol K,Cr,0, K,Cr,0,; Carboxylic acid

RCHO —1°L 5 RCOOH
Aldehyde

Ketones and secondary alcohols form acid with fewer carbon atoms.
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Y cHpH—19, _C20-K80  RCOOH + RCQOH
R'CH, M
Sec. Alcohol

Note:Aldehyde can be oxidized to carboxylic acid with mild oxidizing agents such as ammonical silver

nitrate solution [4g,0 or AGNH,); OH ]

UMethanoic acid cannot be prepared by oxidation method.
O Ketones can be oxidized under drastic conditions using strong oxidizing agent like X,Cr,0, .

QO Methyl ketones can also be converted to carboxylic acid through the haloform reaction.

R— C CH, +31, +3NaOH—2 R - C—0H+CHI +3Nal+3H,0

H,0

O O

(2) By Hydrolysis of nitriles, ester, anhydrides and acid chloride

(i) Hydrolysis of nitriles
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R-C=N+HOH—"< _ Ramngement_p 0~ Z 10 pOOOH + NH,Cl
or NaOH NHz\ HCl
(i) Hydrolysis of Esters: RCOOR '+ HOH —""— RCOOH + R' OH
ster Cl CONO!
0

Ethanoic acid

l
(iii) Hydrolysis of Anhydrides: gH -C O+ ]@H MO ) CH,COOH

Ethanoic anhydride



(iv) Hydrolysis of acid chloride and nitro alkane

R- f_ Cl + HOH — /%%y RCOOH + HCI
0

R-CH, - NO, —2%13%: _, pCOOH

(v) Hydrolysis of Trihalogen: AN N ~
X OH 0

R-C X+3NaOH -|R-C OH|—22 sR-C OH+3NaX
X OH

(3) From Grignard Reagent
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(4) From Alkene or Hydro-carboxy-addition (koch reaction)

When a mixture of alkene, carbon monoxide and steam is heated under pressure at 350°C in
presence of phosphoric acid (H,PO,) monocarboxylic acid is formed.

CH,=CH, +CO + H,0—:% 5 CH ,CH,COOH

500 —-1000 atm
&350°C
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(5) Special Methods

(i) Carboxylation of sodium alkoxide: RONa + CO - RCOONa —*'—s RCOOH

Sod. alkoxide Sod. salt

COOH
(i) Action of heat on dicarboxylic acid: R — CH o =Co
COOH~ heat

Substitute d malonic acid

CH,CO CHRCO OC,H,'
OH H OH H

(iii) From Acetoacetic ester: Hydrolysis

(iv) Oxidation of alkene and alkyne

RCH = CHR'—°L 3 RCOOH + R'"COOH
Alkene H]({)jt\/[ z:llgalne

R-C=C-R'—9% sR_COOH + R'COOH

Alkyne (i)H,0

(v) The Arndt-Eistert Synthesis:
R - f‘ Cl +CH,N, >R~ f‘ CHN , %)R —~CH, - COOH
82
0] 0]

(vi) From acid amides: RCONH ,+ H,0 —2* RCOOH + NH ,

Amide or Alkali Acid

RCONH ,+ HNO, — RCOOH + N, +H,0

Amide Nitrous acid

Acid

Z €% ,R-CH,COOH

Monocarbox ylic acid

CH ,COOH
+ RCH_COOH +C_H OH



