
Carboxylic acid 

carboxylic acid, any of a class of organic compounds in which a carbon (C) atom 

is bonded to an oxygen (O) atom by a double bond and to a hydroxyl group (−OH) 

by a single bond. A fourth bond links the carbon atom to a hydrogen (H) atom. The 

carboxyl (COOH) group is so-named because of the carbonyl group (C=O) and 

hydroxyl group. 

Nomenclature  
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p-nitrobenzoic acid
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cyclohexanecarboxylic acid
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acrylic acid
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2-butenoic acid
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valeric acid  
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COOH

COOH

phthalic acid

COOH

COOH

terephthalic acid

COOH

HOOC

isophthalic acid

 

Physical properties  



 

Salts of carboxylic acid 

Although much weaker than the strong mineral acids (sulfuric, hydrochloric, 

nitric), the carboxylic acids are tremendously more acidic than the very weak 

organic acids (alcohols, acetylene) we have so far studied; they are much stronger 

acids than water. 

 

CH3CH2COOK

potassium propionate

CH3COOAl

aluminum(I) acetate
aluminium ethanoate  

Preparation of carboxylic acid 

1- Oxidation of primary alcohol 

 
Examples 



 

2- Oxidation of alkylbenzene 

 
3- Carbonation of griniard reagents 



 
4- Hydrolysis of nitriles 

 
Mechanism 

 



 

example 
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KMnO4

RCH2Br

RCOOH

RCH2Br
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RCH2MgBr
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RCH2COOH

 

Reactions of carboxylic acids 

 

1- Acidity salt formation 

 
 

2- Conversion into functional derivatives 

= 

 



 
Conversion into esters 

  

Mechanism (conversion into acid chloride) 

 



 

 

Mechanism 

 



 

 Conversion into amide 

 

 

Reduction of carboxylic acid 

 

Example 



 

Mechanism 

 

Substitution in alkyl or aryl groups 

 

 



 

Ring substitution in aromatic acids 

 

Acidity of carboxylic acid 

 



 

Effect of substituents on acidity 

Electron withdrawing substituents 

 

Cl3CCOOH > Cl2CHCOOH > ClCH2COOH
HCOOH> CH3COOH >RCH2COOH> R2CHCOOH > R3COOH

 

 




