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N-methyl propyl
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N,N-di ethyl propyl

amine
CH3CH,CH,
\
N =— CH,CH3
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CH3CH,



Using Phenyl




Phenyl amine

NH,
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Preparation of primary
amines

From haloalkanes

From nitriles

Sn/HCI

LiAlH,/ether




Producing amines haloalkanes

Haloalkanes react with
ammonia to produce amines

RE 4 2NH, — R-NH, + NHX Sealed flask

halogenoalkane ammonia amine ammonium halide

Excess ammonia in ethanol

Nucleophilic substitution
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Preparation of v Y
ethylamine W-C-C-c\
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chloroethane ammonia ethylamine ammonium chloride “ \\ -® e
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W-C-C—®-W
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Excess ammonia needs to be \ ) ™
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Mechanism for preparation of ethylamine
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Producing amines from nitriles by reduction using H,

Conditions:

R-C=N +2H, —» R-CH,NH, Hydrogen

and Nickel

catalyst
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Producing amines from nitriles by reduction using
LIAIH, - &w.enanc

(_L-\‘(H-m A\-M\N\M H"‘%‘DG)

R—C=N +4[H] - R- CH,NH,
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Preparation of

propylamine using
LiAIH,/ether

CH,CH,CN + 4[H] — CH,CH,CH,NH,

propanenitrile propylamine
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Preparation of aromatic

amines

Production of
phenylamine

Phenyl ammonium ion

Removing phenyl
ammonium ion

Benzene to
phenylamine
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Production of phenylamine

Exm?
—

Reduction of

nitrobenzene
NO; + 6[H] — NH, + 2H,0

ntrobenzene phenylamine Sn/excess HCI followed
by conc. NaOH

N~
e
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This is produced because of
the excess of acid
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Removing jche | . © o
phenylammonium ion Y, +» ¥\

phenylammonium salt phenylamine 3 2_

v\ \
Add sodium hydroxide Ch, M5 C
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Popular exam synthetic pathway

NO; NH;
conc HNO5/ Sn/conc HCl/heat
conc H,50,/50°C NaOH solution




Azo dyes
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Azo bridge
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Base properties of amines

Bases
Dative bonds
Base reactions of amines
Ammonia + acids
Amine + acid
Ammonia + water
Amine + water

Mechanisms

Basic strength



Bases

A base is
a proton
acceptor



Dative bonds

H H

H3C—N: + H*ag) — | H3C—N—H

I | s
. - e
N N Dative
methylamine proton methylammonium ion covalent
bond

The lone pair on nitrogen forms
dative bonds with protons

\‘\-h‘>—\-\

O ©
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Basic reactions of
amines
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Amine + acid

amine + acid — alkyl ammonium salt
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Preparation of
methylammonium
chloride

CH,NH, + HCl = CH,NH#ClI-

methylamine methylammonium chloride
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Preparation of
phenylammonium
chloride

NH3Cl

NH;
@ o @

phenylamine phenylammonium
chloride
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Reacting methylamine
with water

CH,NH, + H,0 = CH,NH¢ + OH-

methylamine methylammonium ion

™~
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Mechanism

Hydrogen Hydrogen
ion acceptor: ion donor:




Comparison base

strength P
TaNAL ALIPHWATNC A \
QecoMIM  ALIAWII G Al C—\'\..s" N > 2 9O
Primary aliphatic amine '
CcH
Basic strength
Ammonia decreases &
Primary aromatic amine > ®
cH
-
cH-r - H| ow
Basicity depends on the cn
availability of the lone pair 3
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Basicity of primary

amines
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Nucleophilic properties of amines

Introduction

Making primary amines
Making secondary amines
Making tertiary amines
Making quaternary salts

Mechanisms
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Introduction H- € = C\
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Making primary wNY Y

] )
amines W-c-c- T
I ).

oW

CH,CH,Br + NH, — CH,CH,NH,Br 3
ethylammonium bromide Y‘-
w Vv

CH,CH,NH,Br + NH, = CH,CH,NH, + NH,Br \-\\ ' /“
e ’ ethyimliti 2 k A - c" - c\' = -

(primary amine) ‘.\ H @ N \.\

Primary amines are formed if excess

ammonia is used (see earlier)
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ethyl amine production ¥~ % ~ ee~
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Making secondary won o @0
° . . \ A \
amines Mo Cm e cot
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" N
CH,CH,Br + CH,CH,NH, — (CH,CH,),NH,Br Cs QSNM\‘)
(CH;CH,),NH,Br + NH; = (CH;CH,),NH + NH,Br 7 Y/
diethylammonium bromide diethylamine

(secondary amine) C' H 3- c \

Secondary amine are formed if y :@ "
excess haloalkane is used wvw-C - —_C-%
)
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Making tertiary
amines

CH3CH2BI‘ + ( CH3CH2)2NH s (CH3CH2)3NHBI‘
(CH,CH,);NHBr + NH, = (CH;CH,);N + NH,Br

triethylamine

(tertiary amine)

Tertiary amine are formed if

excess haloalkane is used
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Making quaternary
salt

CH,CH,Br + (CH,CH,);N — (CH,CH,),NBr

quaternary ammonium salt

Tertiary amine are formed if

excess haloalkane is used



Summary of amine production

R R

I RBr I
R—N: —» R—N! — R—Iil: —_— R Iil R| Br-

R R

- -

primary secondary tertiary quaternary




Use of quaternary
ammonium salts

CH3

B I R S A S N T+—CH3 cr

CH3

Used in hair conditioners to reduce

static charge due to electrons



Mechanism: primary amine production
Excess A on\wd

H H H o H H H

.. H H
| | /) N | |/

H & C* Br —— H C e XNJ“—H + Br — H L C N + NH4Br

I\ 1O, IR
Ho H H H H ; H H H

e il \_  /

N — =N
e \ H
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Mechanism: secondary amine production
Excass VAL UPMGRE

H H H H H
) I AN
H—C—C——Br —= H—C—C—N—CHCH3 + B —= {7 | Scp,cH; + NHBr
| | I | | CH,CHy
H H\ H H H H H
K‘H-:N/—CHQCHQ ‘x\. | / diethylamine
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Mechanism: quaternary amine production

Exwss \YWaovcwaac

CH3 C Br — C(H3 C N CHCHy + :Br-

H . | H  CH,CHs

quaternary
ammonium ion
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