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Unit IV: Amines

�Chemical Reactions

�Salt Formation 

�Acylation 

�Reaction with benzene sulfonyl chloride �Reaction with benzene sulfonyl chloride 

�Carbylamine reaction

�Reaction with nitrous acid

�Reaction with carboxylic acids 

�Reaction with Ketones and Aldehydes

�Oxidation of amines

�Reaction with Grignard reagents
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Reactions of Amine
�1) Salt Formation: The reaction of amine with strong mineral acids gives well define

crystalline salts

Similarly, sec. & tert. amines give their respective hydrochloride salts

With sulphuric acid, following salts are formed
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Reactions of Amine
2) Acylation: primary and seondary amines ract with acid chlorides or acidic anhydrides

to form N-substituted amides. The reaction usually carired out in presence of base such

pyridine .

Mechanism :
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Reactions of Amine
3) Reaction with benzene sulfonyl chloride (Hinsberg's reagent): The reaction of the

benzene sulfonyl chloride with primary & secondary amines gives a sulfonamide as

product.
a) The reaction of the benzene sulfonyl chloride with primary amines gives a sulfonamide 

product that is soluble in alkali. 

b) The reaction of the benzene sulfonyl chloride with secondary amines gives a 

sulfonamide product that is not soluble in alkali.
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4) Carbylamine reaction : A primary amine (aliphatic or aromatic amine) on heating with

chloroform and alcoholic KOH form isocyanides having an offensive smell

Reactions of Amine

Mechanism: It involves the formation of dichorocarbene (an electrophile) attack s the 

nucleophile (a primary amine) nucleophile (a primary amine) 
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5) Reaction with nitrous acid: Nitrous acid (HNO2) is a unstable compound.

Usually it is formed by the reaction of NaNO2 with a strong acid such as HCl or

H2SO4 in dilute concentration.

a) Primary aliphatic amines with nitrous acid give very unstable diazonium salts

which gives carbocation ions after losing of N2 molecule. The carbocation ion react

with base give alcohols as the major product.

Reactions of Amine

b) Secondary amine (aliphatic or aromatic) reacts with nitrous acid slowly gives 

nitrosoamines are neutral and insoluble in mineral acids
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Synthesis of AmineReactions of Amine
Mechanism: The mechanism of the reactions involves following steps

c) Tert. Amine react with nitrous acid form their salts
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6) Reaction with carboxylic acids: primary and secondary amine react with carboxylic

acids to gives acid amides.

Reactions of Amine

7) Reaction with ketones and aldehydes: a) Primary amines react with carbonyl

compounds to form imines (schiff’s base). Specifically, aldehydes become aldimines,

and ketones become ketimines. In the case of formaldehyde (R’ = H), the imine

products are typically cyclic trimers.
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b) Secondary amines react with ketones and aldehydes to form enamines. An enamine

contains a C=C double bond, where the second C is singly bonded to N as part of an

amine ligand.

Reactions of Amine

8) Oxidation of amines: amines are very prone to oxidation. The various oxidizing

agents employed are hydrogen peroxide and caro’s acids(H SO )agents employed are hydrogen peroxide and caro’s acids(H2SO5)
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9) Reaction with Grignard reagents: Primary as wel as secondary amines react with

Grignard reagents to form alkanes. Alkane is formed from the alkyl part of Grignard

reagent.

Reactions of Amine

Tertiary amines donot react with Grignard reagents because these do not contain 

any hydrogen atom  with the nitrogen atom of the amine
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