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Amines and Heterocycles 

  Amines are organic derivatives of ammonia Like ammonia, amines contain a 

nitrogen atom with a lone pair of electrons, making amines both basic and 

nucleophilic. in fact, that most of the chemistry of amines depends on the 

presence of this lone pair of electrons. 

  Amines occur widely in all living organisms. Trimethylamine, for instance, 

occurs in animal tissues and is partially responsible for the distinctive odor of 

fish; nicotine is found in tobacco; and cocaine is a stimulant found in the leaves 

of the South American coca bush. In addition, amino acids are the building 

blocks from which all proteins are made, and cyclic amine bases are constituents 

of nucleic acids. 

 

 
An amine has the general formula RNH2 , R2NH, or R3N, where R is any alkyl or 

aryl group. Amines are classified as primary, secondary, or tertiary, according to 

the number of groups attached to the nitrogen atom. 
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Compounds containing a nitrogen atom with four attached groups also exist, but 

nitrogen atom must carry a formal positive charge. Such compounds are the called 

quaternary ammonium salts. 
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  Saturated heterocyclic amines usually have the same chemistry as their open-

chain analogs, but unsaturated heterocycles such as pyrrole, imidazole, pyridine, 

and pyrimidine are aromatic. All four are unusually stable, and all undergo 

aromatic substitution on reaction with electrophiles Fused-ring heterocycles such 

as quinoline, isoquinoline, indole, and purine are also commonly found in 

biological molecules. 

Structure and Properties of Amines 

 The bonding in alkylamines is similar to the bonding in ammonia. The nitrogen 

atom is sp3-hybridized, with the three substituents occupying three corners of a 

regular tetrahedron and the lone pair of electrons occupying the fourth corner. As 

you might expect, the C - N -C bond angles are close to the 109° tetrahedral value. 
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For trimethylamine, the C - N - C bond angle is 108° and the C - N bond length is 

147 pm 

.  

 The chemistry of amines is dominated by the lone-pair electrons on nitrogen, 
which makes amines both basic and nucleophilic 

Physical properties of amines 
Like ammonia, amines are polar compounds and, except for tertiary amines, can 
form intermolecular hydrogen bonds. Amines have higher boiling points 

 

 
 
than non-polar compounds of the same molecular weight, but lower boiling points 

than alcohols or carboxylic acids. Amines of all three classes are capable of 
forming hydrogen bonds with water. As a result, smaller amines are quite soluble 

in water, with borderline solubility 
being reached at about six carbon atoms. Amines are soluble in less polar solvents 
like ether, alcohol, benzene, etc. The methylamines and ethylamines smell very 

much like ammonia; the higher alkylamines have decidedly "fishy" odors. 
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Aromatic amines are generally very toxic; they are readily absorbed through 

the skin, often with fatal results. 

Aromatic amines are very easily oxidized by air, and although most are colorless 
when pure, they are often encountered discolored by oxidation products. 
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Basicity of Amines 

 The chemistry of amines is dominated by the lone pair of electrons on nitrogen, 

which makes amines both basic and nucleophilic. They react with acids to form 

acid– base salts, and they react with electrophiles in many of the polar reactions. 

 

Weaker base Smaller pKa for ammonium ion 
Stronger base Larger pKa for ammonium ion 

 

The basicity of arylamines is generally lower than that of alkylamines because the 

nitrogen lone-pair electrons are delocalized by interaction with the  aromatic ring 

π electron system and are less available for bonding to H+ 
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In contrast with amines, amides (RCONH2) are nonbasic..  
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