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A. Carboxylic Acids
Defination: 
The organic compounds containing functional group –COOH are called as Carboxylic 
acids.

A carboxylic acid is an organic acid that contains a carboxyl group (-COOH) attached to 
an R-group. The general formula of a carboxylic acid is R–COOH, with R referring to 
the alkyl, alkenyl, aryl, or other group.

Carboxylic Acid

https://en.wikipedia.org/wiki/Organic_acid
https://en.wikipedia.org/wiki/Substituent
https://en.wikipedia.org/wiki/Alkyl
https://en.wikipedia.org/wiki/Alkenyl
https://en.wikipedia.org/wiki/Aryl


Nomenclature
The IUPAC system of nomenclature carboxylic acids named as the derivatives of hydrocarbons corresponding to 
the longest carbon chain containing the carboxylic group. The –e ending is removed from the name of the parent 
chain and is replaced -oic acid. Since a carboxylic acid group must always lie at the end of a carbon chain .



Structure of Carboxylic Group

1. Electron configuration of carbon and Oxygen atom

C6 :- 1s2 2s1 2px
1 2py

1 2pz
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O8 :- 1s2 2s2 2px
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O8 :- 1s2 2s2 2px
2 2py
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2. Both Carbon and oxygen atom undergo sp2

hybridization forming 3 hybrid orbitals. The 2pz

orbitals remain unhybridized and are 
perpendicular to plane of sp2 hybrid orbitals
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Acidity of Carboxylic Acid



Effect of substituents on acid strength : Strength of carboxylic acid is expressed in term of dissociation 

constant (Ka). Higher is the value of dissociation constant, more is the acidic strength. The dissociation constant depends 
on stability of carboxylate ion. Higher is the stability of carboxylate ion, more is the acidic strength of carboxylic acid. 





Preparation of Carboxylic Acid:



OH

H





6. From Nitrile (Cyanide): Alkyl cyanide on hydrolysis in the presence of acid 
or base carboxylic acid

7. From dry ice (solid carbondioxide): Dry ice is treated with Grignard 
Reagent to give an addition product which on hydrolysis gives carboxylic 





Chemical Reaction









6. Oxidation : When carboxylic acid is oxidized with H2O2, β-hydroxyl acid is formed. If oxidized with SeO2, α- keto 
acid is formed.

H2

H2





Crotonic acid:  CH3CH=CHCO2H
Crotonic acid is a short-chain unsaturated carboxylic acid, described by the formula 
CH3CH=CHCO2H. It is called crotonic acid because it was erroneously thought to be 
a saponification product of croton oil.

• Preparations

https://en.wikipedia.org/wiki/Unsaturated_compound
https://en.wikipedia.org/wiki/Carboxylic_acid
https://en.wikipedia.org/wiki/Saponification
https://en.wikipedia.org/wiki/Croton_oil




Chemical reactions
1. Addition Reaction:
When treated with chlorine or bromine, it forms α, β-dihalobutyric acid

2. Addition of halogen acids:
α, β-unsaturated acid add on halogen acid forming β-halo butyric acid (3-halobutanoic 
acid)

β α

β α

β α



β α



Cinnamic acid : C6H5CH=CHCOOH
Cinnamic acid is an organic compound with the formula C6H5CH=CHCOOH. 
It is a white crystalline compound that is slightly soluble in water, and freely 
soluble in many organic solvents. Classified as an unsaturated carboxylic 
acid,

https://en.wikipedia.org/wiki/Phenyl
https://en.wikipedia.org/wiki/Organic_compound
https://en.wikipedia.org/wiki/Phenyl
https://en.wikipedia.org/wiki/Soluble
https://en.wikipedia.org/wiki/Carboxylic_acid


Chemical Reactions : 



Succinic Acid : 



Chemical Reactions : 



Phthalic Acid: 



Chemical Reaction : 



B. Carboxylic Acid Derivatives:
Certain organic compounds are derived from carboxylic acids by the replacement of –OH of 
the –COOH group by other atoms or groups of atoms as shown below. They car be considered 
as carboxylic acid derivatives.



Relative stability and reactivity of acid derivatives:



Acid Chloride: 



Chemical Reactions:

OH    H

OH    H
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Chemical Reactions: 

H   OH





Chemical Reactions:

OH   H   

OH   H   

H2  H2







3. Transesterification: Reaction of esters with alcohols to give a new ester is 
known as transesterification. It is catalyzed by acid or a base



Chemical reactions:

OH   H   

Na   H   







Hydrolysis of esters:





Thank you &

Best of Luck


