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Classification and Structure

Amines can be classified as follows:

NH; ammonia
R-NH, 1° amine
R,-NH 2° amine

Rg-N+ 3 amm.e / Shosel

NH, ammonium - -
.S

R,N* 4° alkylammonium (salt)
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Structure & Classification

 Amines are further divided into aliphatic,
aromatic, and heterocyclic amines.

: An amine in which nitrogen is
bonded only to alkyl grouR> N

: An amine in which nitrogen is

> R oD
bonded to one or more aryI groups. ™ 392\(,15?3
Alofabi 45
PQ QL\(\Q.J 5\_ \,A CHL. N CH
\(ec, rﬂ S\ 9
| N |
NHZ CHy—N—CHg
oS \3\9 0 1 2o com s
Amlme N-Methylaniline Benzyldimethylamine
(a 1° aromatic amine) (a 2° aromatic amine) (a 3° aliphatic amine A
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Structure & Classification
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Pyrrolidine Piperidine
(heterocyclic aliphatic amines)

Copyright © John Wiley & Sons, Inc. All rights reserved.

: An amine in which nitrogen is

one of the atoms of a ring.

Pyrrole Pyridine

(heterocyclic aromatic amines)
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Butylamine Cyclohexylamine
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Butylethylamine (&0 Diethylamine
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Triethylamine Butylethylmethylamine
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* The IUPAC system retains the common name
aniline.

Nomenclature

NH, NH, NH, NH,

<

MU
J OCH;

—_—

NOo CHg
Aniline 4-Nitroaniline 4-Methylaniline 3-Methoxyaniline
(p-Nitroaniline) (p-Toluidine) (m-Anisidine)

Copyright © John Wiley & Sons, Inc. All rights reserved.



Classification and Structure

Other types of nitrogen compounds:

VR 0 N—H
“R—NH, R R4</ R—=—N
H

NH,
amine amide imine nitrile
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Physical Properties of Amines

N atom is sp3 hybridized.

N-H is polar but less so than O-H, so the H-
bonds are weaker than an alcohol. (N is less EN
than O)

Similar to alcohols the H-bonding makes the
smaller amines soluble in water.



Physical Properties of Amines

Since the H-bonds in amines are weaker than
alcohols, their BP is intermediate between
alkanes and alcohols, i.e.

W \0 oW
(mg/L) %\‘“\“

Propane CH;CH,CH,

N \\JOSQ\\
Ethanamine  CH,CH,NH, 17 M.sc.ble@:\w\')\e‘ 3
Ethanol CH;CH,OH 78 Miscible
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