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Amines

• Organic derivatives of ammonia, NH3

• Nitrogen atom has a lone pair of electrons, making amines both basic 
and nucleophilic

• Amines can be classified as 1°(RNH2), 2°(R2NH), 3° (R3N)

• Amines are further divided into aliphatic, aromatic, and heterocyclic 
amines:
• Aliphatic amine: An amine where nitrogen is bonded only to alkyl groups.
• Aromatic amine: An amine where nitrogen is bonded to one or more aryl 

groups.

Methylamine
(a 1° amine)

Dimethylamine
(a 2° amine)

Trimethylamine
(a 3° amine)

CH3 - NH2 CH3 - NH CH3 - N

CH3 CH3

CH3: :

:

Aniline
(a 1° aromatic amine)

N-Methylaniline
(a 2° aromatic amine)

Benzyldimethylamine
(a 3° aliphatic amine)

NH2 N-H CH2 - N- CH3

CH3 CH3
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:
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Nomenclature 

• Aliphatic amines: replace the suffix 
-e of the parent alkane by -amine.

• The IUPAC system retains the 
name aniline.

• Among the various functional 
groups discussed in the text, -NH2

is one of the lowest in order of 
precedence.

1,6-Hexanediamine(S)-1-Phenyl-
ethanamine

2-Propanamine

NH2

NH2

NH2

H2 N

3-Methoxyaniline

(m- Anisidine)

4-Methylaniline

(p-Toluidine)

Aniline 4-Nitroaniline

(p- Nitroaniline)

NH2 NH2

CH3

OCH3

NH2

NO2

NH2

COOHH2 NOH

NH2

H2 N
OH

4-Aminobenzoic acid2-Aminoethanol (S)-2-Amino-3-methyl-
1-butanol
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Nomenclature – contd.
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Heterocyclic Amines

• Nitrogen is part of the ring.
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Nomenclature – Quarternary Salts

• When four groups are bonded to nitrogen, the compound is 
named as a salt of the corresponding amine. These are also 
called quarternary salts.

Me4 N
+

 Cl 
-

NCH2 ( CH2 )1 2CH3

Cl 
-

Ph CH2NMe3 OH
-

+

Benzyltrimethyl-
ammonium
hydroxide

Tetramethy
ammonium

chloride

Tetradecylpyridinium chloride
(Cetylpyridinium chloride)
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Chirality of Amines

• Consider the unshared pair of electrons on 
nitrogen as a fourth group, then the 
arrangement of groups around N is 
approximately tetrahedral.

• An amine with three different groups bonded to 
N is chiral and exists as a pair of enantiomers 
and, in principle, can be resolved.

• In practice, however, they cannot be resolved 
because they undergo pyramidal inversion, 
which converts one enantiomer to the other.
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Chirality of Amines

• The pyramidal inversion is not possible in quarternary
amines and the salts can be resolved.

N

Me
Et

N

Me
Et

Cl
-

Cl
-

S Enantiomer R  Enantiomer
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Basicity of Amines

• The lone pair of electrons on nitrogen makes amines basic and 
nucleophilic

• They react with acids to form acid–base salts 

• Amines are stronger bases than alcohols, ethers, or water

• Most simple alkylammmonium ions have pKa's of 10 to 11

• In gas phase, the basicity of amines is 1>2>3 

• In aqueous phase the basicity of amines is 2>1>3. This is because H of N 
is stabilized by hydrogen bonding.
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Basicity – pKa of Aliphatic Amines

Tertiary Amines

diethylamine

dimethylamine

cyclohexylamine

ethylamine

methylamine

Secondary Amines

Primary Amines

Ammonia

pKaStructureAmine

trimethylamine

triethylamine

9.26

10.64

10.81

10.66

10.73

10.98

9.81

10.75

pKb

4.74

3.36

3.34

3.19

3.27

3.02

4.19

3.25

CH3 NH2

NH3

CH3 CH2 NH2

C6 H1 1 NH2

( CH3 ) 2 NH

( CH3 CH2 ) 2 NH

( CH3 ) 3 N
( CH3 CH2 ) 3 N
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Basicity of Arylamines
• Aromatic amines are weaker than aliphatic amines.

• The N lone-pair electrons in arylamines are delocalized by interaction with 
the aromatic ring pi electron system and are less able to accept H+ than are 
alkylamines

• Substituted arylamines can be more basic or less basic than aniline

• Electron-donating substituents (such as –CH3, –NH2, –OCH3) increase the 
basicity of the corresponding arylamine

• Electron-withdrawing substituents (such as –Cl, –NO2, –CN) decrease 
arylamine basicity

NH2 H2 O

H2 ONH2

NH3
+
 OH

-

NH3
+
 OH

-

Cyclohexylamine

pKa = 4.63

Aniline

pKa = 10.66+

+

Cyclohexylammonium
hydroxide

Anilinium hydroxide
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Basicity – pKa of Aromatic Amines

NH2CH3

NH2Cl

NH2O2N

NH2

N

N

N

H

Heterocyclic Aromatic Amines

Aromatic Amines

StructureAmine

Aniline

4-Chloroaniline

4-Nitroaniline

4-Methylaniline

Pyridine

Imidazole

4.63

5.08

4.15

1.0

5.25

6.95

pKa of Conjugate Acid
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Physical Properties of Amines

• Boiling point: relatively high due to hydrogen bonding. 1o>2o>3o due to 
decreasing hydrogen bonding.

• Solubility in water: as above

• Odor: foul smelling compounds
• Fish smell: trimethyl and dimethyl amine

• Cadaverine: 1,5-hexanediamine

• Putrascene: 1,4-butanediamine

bp (°C) -6.3 65.0-88.6

32.031.130.1MW (g/mol)

CH3 CH3 CH3 NH2 CH3 OH
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Physical Properties
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Amines in Nature

• Nitrogen containing natural products:
• Amino Acids (20)

• Nuclear bases (5)

• Neurotransmitters (next slide)
• Are usually addictive and in some cases toxic.

• Body’s common transmitter is acetylcholine.
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Alkaloids - examples
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Amines - Dyes

Amines are important functional group in synthesis of dyes.

Methyl orange Indigo

Congo Red
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