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Learning Outcomes

At the end of this lesson, students will be able to describe

Amines

❑ Nomenclature of Amines

❑ Properties and structure of Amines

❑ Basicity of Amines

❑ Effect of substituents on Basicity of Amines



Objective

The objective of this course is to give to the

students of pharmacy the basic knowledge about

the organic chemistry.
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Amines

Amines are organic derivatives of ammonia, NH3.

➢ Of the organic compounds that show appreciable

basicity (for example, those strong enough to turn

litmus blue), by far the most important are the amines.

➢ An amine has the general formula RNH2, R2NH, or R3N

wherein R is any alkyl or aryl group.
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Amines: Nomenclature 

✓ Aliphatic amines are named by naming the alkyl group

or groups attached to nitrogen, and following these by

the word -amine.

✓ More complicated ones are often named by prefixing

amino- (or N-methylamino-, N,N-diethylamino-, etc.) to

the name of the parent chain.
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Amines: Nomenclature 

✓ Aromatic amines those in

which nitrogen is attached

directly to an aromatic ring

are generally named as

derivatives of the simplest

aromatic amine (aniline).
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Amines: Nomenclature 

✓ Salts of amines are generally named by replacing -

amine by -ammonium (or-aniline by -anilinium), and

adding the name of the anion (chloride, nitrate, sulfate,

etc.).
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Amines: Nomenclature 

Amines with more than one functional group: Consider

the -NH2 as an amino substituent on the parent molecule.
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Common names of heterocyclic amines

✓ If the nitrogen atom occurs as part of a ring, the

compound is designated as being heterocyclic.

✓ Each ring system has its own parent name.
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Amines: Physical Properties

❖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.
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Amines: Physical Properties

The methylamines and ethylamines smell very much like

ammonia; the higher alkylamines have decidedly “fishy”

odors.

❖Aromatic amines are generally very toxic since they

can readily absorbed through the skin.

❖Aromatic amines are very easily oxidized by air, and

although most are colorless when pure, they are often

encountered discolored by oxidation products.

❖Aliphatic amines are about as basic as ammonia;

aromatic amines are considerably less basic.
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Amines: Salts

❖The halides, nitrates, and sulfates are soluble in water

but are insoluble in non-polar solvents.

❖The difference in solubility behavior between amines

and their salts can be used to detect amines and to

separate them from non-basic compounds.
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Amines: Structure and Bonding 

Bonding of ‘Nitrogen’ is similar to that in ammonia

N is sp3-hybridized C–N–C bond angles are close to 

109° tetrahedral value. 

Primary and secondary amines form hydrogen bonds, 

increasing their boiling points
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Basicity of Amines
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Basicity of Amines

It is convenient to compare basicity of amines by measuring the

extent to which they accept hydrogen ion from water; the

equilibrium constant for this reaction is called a basicity constant,

Kb.

(As in the analogous expression for an acidity constant, the

concentration of the solvent, water, is omitted) Each amine has its

characteristic Kb; the larger the Kb, the stronger the base.
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Basicity of Amines
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Basicity of Amines
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Textbooks: 

1. Organic Chemistry, 9th Edition, 2015, Author: John E. McMurry,

Publisher: Cengage Learning, ISBN: 978-1305080485.

2. Organic Chemistry, 7th Edition, 2010, Authors: Saibal Kanti

Bhattacharjee, Robert Thornton Morrison, Robert Neilson Boyd,

Publisher: Pearson India, ISBN: 978-0199270293.

3. Textbook of Organic Chemistry, 22nd Edition, 2022, Authors: Arun Bahl

& B S Bahl, Publisher: S Chand, ISBN: 978-9352531967.

Supplementary book:

Organic Chemistry, 11th Edition, 2015, Authors: Francis Carey Robert

Giuliano Neil Allison Susan Bane, Publisher: McGraw Hill, ISBN: 978-

1260148923.
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