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CHy——C——NH, CH, CHy——N—— CHCHy
CHy CHyCHs—NH

CH;

tert- Butvlamine Ethylmethylamine Methylisopropylamine

1 2 2
I
H
CHy——MN—— CHCH4 T TH’TH’
CH,CH,CH, —N——CH,CH,CH, | H,N—— CH,CH,OH
CH3CH;CH;—N——CH2CH CH CH 4
CH;y 2-Aminoethanol 4 3 1 1
Dipropylamine Dimethylisopropylamine or Fthanolamine 2,3-Dimethylbutylpropylamine

3
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CHy——N—— CH(CH,),CH, CH3
CH;——CH——NH
LeH HzN—— (CHz)s— OH CHy——=CH——N——CH, : :
3
. . Allylamine
2-{N- Methylamino) heptane 6-Amino -1-hexanol Allyldimethylamine .
CH,CH, H CH,CH,

/ \ CHy—NH,

CHy—MNH——CH——CHy CH4CHyCHyCH,CHyCH, — N—— CH,CH,CH,CH,CH,CH,

CH,

Bis( 2-ethylhexyl)amine
Benzylamine Benzylisopropylamine
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NH;
NH, NH;
CH, %

CH,4 CHy

p-Toluidine o-Toluidine m-Toluidine



CH,

o, N—CH,

N—— CH,CH,

N

NO
N-Ethyl-N-methylanili
yi-I-Icayiamnec p-Nitroso-N,N-dimethylaniline Diphenylamine
NH:
Br Br

- Br
4. 4-Dinitrodiphenylamine

2.4.6-Tribromoaniline



Physical properties of amines : <lisa 4l 4l () o3I
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Preparation of amines : Clisal) judaas

Reduction of nitro compounds : 54l Sl ja J) 580 -

Ar——NO
> metal ,H or H,, catalyst Ar NH,
or - or
R——NO, R——NH,
Nitro compound 1 amine
Example:
o]
| 0
C——0CH; ”
C——0C;H;
H, ., Pt
-
NO,
NH

Ethyl p-nitrobenzoate

Ethyl p-aminobenzoate



NH, NH,

Sn , HCI
-
NO, NH,
p-Nitroaniline p-Phenylenediamine
Fe ,HCI
EchHchzuuz - CH:‘;GHEEHEHHE

1-Nitropropane n-Propylamine



i 0
|

W6 NH .!:! CH
= e 3

NO
? NH,
H, . Pt
-

o-Nitroacetanilide o-Aminoacetanilide
HNO H, . Pt NaN ®
H 2 w Ar——NO, ]_II- Ar——NO, 0 Ar——N;

H,S0, HCI ‘
Ar——CN Ar—0H
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Reaction of halides with ammonia or amines:

R R R @
RX RX | RX | a
ammonia 1 amine 2 amine | |
R R
3 amine
examples:
Cl, /P NH; el H S
CH,COOH CH,COOH CH,COONH, =——= CH,CO0H Or CH;COO
acetic acid -
Cl NH, NH, ,5"'3
Chloroacetic acid
Aminoacetic acid
_ { Glycine)
NH; CH;CI
C2HsCI ———— C,HNH, ——— CzHsMH——CHj
Ethylchloride Ethylamine Ethylmethylamine
1 2
CHz
NH; 2 CH;CI
CHzCl ———— CHNH, CH,N——CH,
Benzylchloride Benzylamine Benzyldimethylamine

1 3



CH, CH, ©

/ \ I'!.I CHj ﬂh / \ rli‘a In:H3

CH,

N,N-Dimethylaniline Phenyltrimethylammoniumiodide

4

cl
NHCH,

NO
2 NO,

CH;NH,

NO,
NO;

1,4-Dinitrochlorobenzene N-Methyl-2,4-dinitroaniline
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NH e s
CH3CH2CH,CH,Br 3 o  CH;CH,CH,CH,NH, L g Jelds
1 Alkyl halide 1 Amine
CH, CH,
NH ) )
CH; C CH, 3 = CH, C——CH, 4 NH4BI’ —saa (Jelas
Br Alkene

J Alkyl halide
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ClL /P NH, el H ©
CHsCH,COOH — 2 4 0l CH COOH ————— CH,CH COONH, ————= CH,CHCOOH or  CH,CH COO
]
Propanoic acid Br NH, NH NH;
2-Bromopropanoic acid Alanine

2-Aminopropanoic acid

CH, CH,CI CH,NH,
heat

Toluene Benzylchloride Benzylamine
Cl 2 NH;
CH,—CH; ——— cHz—Tui — = THz—THz
Ethylene Cl cl NH,  NH,

1.2- Dichloroethane Ethyvlenediamine



C—0 + NH;

Reductive amination : 4 JidY) di.y) ¥

H, / Ni AN

N

c—o

N/

R——NH,
\c:ﬂ' + R——NH
/

R

> CH—NH,

or NaBH,CN /

1 amine

H, / Ni AN

= CH NH R

or NaBH;CN 7
2 Amine

H, / Ni AN

=~ CH N R
or NaBH;CN )/ |




example:

o]
| H,/Ni
CH;——C——CH, +NH; = CH;—CH—CH,
NH,
Acetone Isopropylamine
ﬁ
NaBH;CN
(CH3)y—— CHy—C——H + HHE—J..\ / NH—— CH,CH(CH ),
Isobutyraldehvde

Aniline N- Isobutylaniline



H

R—C—0
Aldehyde

R—C—0n

ketone

— I'\'H._:,—""|:

+HH3—-[

H
R——C——NH
imine
ﬁ—l::HH
R

imine

H, / Ni

2 amine



0 [ H ]
H, / Ni
Benzaldehvde _— .
imne Benzylamine
1- NH;
CHs(CH2) s CHO o cH, (CH2) 5 CHoNH,
Heptaaldehyde 2-H, / Ni
n-Heptylamine
or heptanal
or 1- Amincheptane
0
1- NH;
2- Pentanone 2-H, / Ni
NH,
or Methyl n-propylketone .
2- Aminopentane
0 NH,
| I- NH,
¢_¢Hﬂ —- 'EH_G'IE
2-H, / Ni
Acetophenone - Phenylethylamine

or Methylphenylketon



K,Cr,0- 1- NH,
-

- NH
H,S0, © _ 2
2- H, / Ni
Cyclohexanone Cyclohexylamine
OH
Cyclohexanol
PBr; NH;
- Br ———
Bromocyclohexane Cvclohexene
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Reductive of nitriles : < adll JI 540 - ¢

2 H,/Ni
Nitrile 1 Amine
example:
NaCN 2 H,/Ni
CH,CI CH N —07 —— CH,CH,NH,
140 C
Phenylacetonitrile 2- Phenylethylamine
or Benzyl cyanide or - Phenylethylamine
2 NaCN 4 H, / Ni
2
EHECHIEHECHI — GHIEHECHIEHE —- EHIEHECHIEHECHIEHE
|| 140 C
Cl Ccl CN CN NH, NH;
1.4-Dichlorobutane Adiponitrile Hexamethylenediamine

or 1,6- Diaminohexane



Hofman rearrangement : (bedga < j5sas) -0

D Ol gr 0 I Qe g sl 18 ey plliall GaaY) il G 5 (e (Plasas Y]

(0]
| H,0 -2
CH3 (CH2)4C-NHz + NaOH + Br; e CH3(CHz)4 NH; +CO3;+ 2H;0 + 2 NaBr
Hexanamide l n- Pentylamine
({ NaOBr )
0
EHI‘.‘.:H]E.l‘H + NaOH + 10
3CH; C-NH; aOH + Br; =———=  cy, CH, NH,
Propanamide 1 Ethylamine
( NaOBr )
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Amide

s daladl Jeldl) 4SS

Br 0 Br
[ T/ Seom
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Isocvanate

I

Amine

Br
T o |
N 2 R W
H2X(»

o] 3,

e

decarboxylation
- R

T—=:

carbamic acid



Reaction of amines : <lisY) cdlelis

Basicity . salt formation : tﬂ-w"."r (ST, Agaclall _y

RNH, + HY == RNH;’
R,NH + H' ———= R NH,"
RN + H  ——— RsNH'
Examples:
NH, +HCI @HH;CI
Aniline Anilinium chloride

H
@7'“ Sz + cH,CO0H N ':Hs:'z ooccH,

N,N- Dimethylaniline N,N-Dimethylanilinium acetate

@

(CH3),NH + HNO, (CH3);NH; NO3

Dimethvlamine Dimethylammonium nitrate
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MNH> NH;*

—— COOH —c—0
:
*H —HNH;" —— COOH
—50;H — N
G G — NO,
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Alkylation : Y -¥

|R R
@ G
RX RX ‘
R—NH, = R NH - R—Tl = R N R X
R R R
R R
RX RX | RX | ©0
Ar—NH; —— Ar NH - M—T = Ar N R X
R R R
example :
{Il- {"IH'Q:'I MNH + EHzﬂ:l B ——————— {ll-{.‘q_l']gh N—CHE
Di- n - butylamine
Benzvldi{ n-butyl)amine
CH,l CH,l CH;l . Bo
n- C3H;NH; ——a  n- C;H.NHCH; ——=  n- C3H N (CHy), ——— 0 GHN(CHy)5l
n- Propylamine Methyl- n- propylamine Dimethyl-n-propylamine Trimethyl-n-propylammonium
indide
H CH3

CH3CH2CHzCH;—MN——CHzCH; + CH;Br —— CH;3CH;CH;CH;—N——CH,CH;

n-Butylethylamine Methylbromide n-Butylethylmethylamine



Conversion into amides : <laa¥) J Jgadll ¥
I

R——NH, + R C cl

O
|

= R Cc NH—R

Primary amine  Acid chloride N- substituted amide
| ﬁ i
R—NH  + g c— ¢ » R—C—N R

secondary amine I I
y Acid chloride N,N- disubstituted amide

R 0

R N R + R C cl - No Reaction

Tertiary amine Acid chloride



examples:

Q I
NH; + (CH3C0),0 — / \ c CH3
Acetanilide

Anili i dri
niline Acetic anhydride or  N- Phenylacetamide

H o o CH3
C,Hs—N—CH;  + / \ lc! - / \ |c! C,Hs
Ethylmethylamine Benzoylchloride N-Ethyl-N-methylbenzamide
0 H O —
O O+——0O=0
— Benzanilide
Aniline Benzoylchloride

or  N- Phenylbenzamide
(o]
I

NH; + (CH;C0);0 — / \ NH—C—CH; + CH;COOH

CH, Acetic anhydride CH,

o-Toluidine s
Aceto-o-toluidine



Ring substitution : dila g ) ddlal) e o gadll £

—NH, )
R
-
R
——N
R
v,
H O
||
N—C
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examples :

NH,,

Amniline

NH,

Br; (ag.)

Br

2.4,6-Tribromoaniline

8]
D

NH—— C——CH,

NH—C ——CH,4
(CH3ICO) 1 H.O/H'
_-'- z
Acetanilide

p- Bromoacetanilide

=0

p-Brnmnam]me



oS A
+ NaNO, / HC] ————
= G
N N-Dimethylaniline
NO

p-Nitroso-MN N-Dimethylaniline

NH, NH;
Br Br
+Br; (aq) ———
CHs CH,

p-Toluidine 3, 5-Dibromo-4-aminotoluene



CHy

N—C,H

7\

CH,
e ]
M = CHy=——MN

\_ /" =

MN.N-Dimethylaniline Benzenediazonium

+ HCl

chloride Ao compound
o 0
NH;
NH——C——CH, NH——C——CH, NH
2
B
(CH;C0),0 ' Br
—— B +
_ H,0/H
CHj
CH, CHs on
- 3
p-Toluidine
3- Bromo-4-aminotoluene
Q
I
NH—C——CH
: NH—— C——CH, NH;
HNO; Hlﬁﬂﬂ_h H,0/H'
} —
Acetanilide

NO, NO,

p-Nitroacetanilide

p-Nitroaniline



Reaction with nitrous acid ( HNOv): J il padda aa Jelddl) -e

HNO, @
Ar——NH, > Ar——N==N
Primary aromatic amine Diazonium salt
HNO, @ H,0
R——NH; - R——N==N = N; + mixture from
alcohol and alkene
Primary aliphatic amine Diazonium salt
(Un stable)
R R
HNO,
Ar——NH = Ar N NO
secondary aromatic amine N- Nitrosoamine
R R
HNO,
R——NH e

R——N——RNO

secondary aliphatic amine
N- Nitrosoamine

HNO,

tertiary aromatic amine p-Nitroso compound



Example :

(0-100C)
N—H +{ NaN0O, + H(] }———— N—NO  + NaCl + H,0
N-Methylaniline HNO, N-Nitroso-N-methylaniline

CH, CH;

(0-10C) / \ |
N—CH; +{ NaNO, + HCl) = ON N——CH; + Na(l + H;0

N.N-Dimethylaniline HNO, p- Nitroso-NN-Dimethylaniline




Diazonium salts , Preparation and Reaction : Wi g W judad ¢ 2 gai g jlulall 7kl
I Pt

(ks + a2 geall Sy i+ ol ey )l (el

cold ®
Ar——NH, + NaNO, +2 HX = Ar——N==N X + NaX +2H,0
( 1) aromatic Diazonium salt

amine



» Lthe e
Replacement of nitrogen : O 388 Jladal -3

@
Ar—N; + Z

 Ar—2Z + Z

(sadibu Jelii )Cl, Br, CN < Jlaiu) -a

L]

Replacement by - Cl, - Br, and CN.
(Sandmeyer reaction )

CulCl
= Ar—Cl 4 N,
(& CuBr
Ar——N, - Ar—Br + N,
NalCN
= Ar—CN + N,




examples:

CH,4
NHx
+ Na?{ﬂl + H15D4]

o= Toluidine

HNO ,

CHy
NH,
(0-10C)
+( NaNOQ; + HCl) ———=
+

l

o-Toluidine HNO ,

CH
NH,
(0-10C)
+( NaN(y + HCl) ——

l

o-Toluidine HNO ,

CHy
e CH5
N, HSO,
Br
{0-10C)
CuBr
—
o-Toluenediazoninm o-Bromotoluene

sulphate

CH3

@0 CH,
N, CI Cl
CuCl
—-
ul'l‘u]uenerﬁnzunium o-Chilorotoluene
chloride

o= Toluenediazonium
chloride

o-Tolunitrile

CHy
®0 CH,
N, CI N
CulC™N
—_— + N



Replacement by -I : sl Jlad) -p

® S
Ar—N; + I —— Ar—1 + N,
Example:
H, ® 0

N,HSO,

|
NaNO, / H,80, KI
- — + N

Aniline lodobenzene




Replacement by — F : Jslily Jladgu) -C

@ heat

Ar——MNzBFy —— Aar—F + N, + BF;

Example:

N, ® e

uznsn. N,BF, F
Hﬂ”ﬂ!l‘l H;Sﬂd HBF;' heat
—_— + N; + BF;
Aniline

Florobenzene



Replacement by — OH : JsS 3¢ 48 gaday JIain¥) — D

@ H
Ar—N;  + H;0 —— Ar—O0H 4 N,

Example:
CH
NH, : @ @ CH;
N,HSO, OH
Nﬂ”nzﬂl Hlﬁﬂ,‘ - HI':I'.'I H_
o-Toluidine

o-Cresol



Replacement by — H : Osa gl Jlaiull -

@
M_NI + ijﬂz -_— Ar H + HJF“J + H_]
Example:
2 NzHSO,
Cl cl Cl
NaNO, / H,80, _ H,PO, . £ N,

cl

2.4-Dichloroaniline

Cl

Cl

m-Dichlorobenzene



Coupling : zls2¥ -¥

\ / G = Ar N=—/N \ / G

@® @
Ar—N, X

example:
@ i :
Benzenediazonium Phenol
chloride

p-Hydroxyazobenzene

—OH,-NRy -NHR , - NHy Jiedsgdailaic gana 58 Ol =G



