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Carboxylic and Derivatives - Acidity
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Acidities 1

• A carboxylic acid may dissociate in water to give a proton and a carboxylate ion
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• The equilibrium constant Ka is called the acid-dissociation constant

• The pKa of an acid is the negative logarithm of Ka and we commonly use as an indication of the relative 

acidities of different acids

• Lower pKa value = Stronger acid



Acidities 2• Carboxylic acids (pKa ~ 5) are 1011 times more acidic than alcohols (pKa ~ 16)

• Dissociation of a carboxylic acid gives a carboxylate ion with the negative charge spread out equally over

two oxygen atoms, compared with just one oxygen in an alkoxide ion



Acidities 3
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Acidities – Substituent Effects 4

• Any substituent that stabilises the negatively charged carboxylate ion (i.e. electron withdrawing)

promotes dissociation and results in a stronger acid

• The magnitude of a substituent effect depends on its distance from the carboxyl group
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Acidities – Substituent Effects 5
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Salts of Carboxylic Acids 6

• A strong base can completely deprotonate a carboxylic acid. The products are a carboxylate ion, the

cation remaining from the base, and water. The combination of a carboxylate ion and a cation is a salt

of a carboxylic acid

• Addition of a mineral acid (more acidic) converts a carboxylic acid salt back to the original carboxylic acid

Solids with little 

odour; 

Very high melting 

point

Very soluble in 

water

Liquid / Solids with 

pungent smell

High melting point

Relatively soluble in 

water



Acid-Base Extraction 7
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• Extraction is a purification method take advantage of the different solubilities of acids and their salts

• Impurities can be removed from a carboxylic acid using acid–base extractions



Acid-Base Extraction - Example 8

How can you separate a mixture of butanoic acid, butanamine and benzene?


