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The Introduction
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Definition of amine [1] = b iy 23 (1-1)
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Caffeine

Nicotine




Amine nomenclature <Y dsawi (1-2)
Common nomenclature for amines [2] : oliwadl dailil) dpanadll — 1

die g amine el AalS Ly G Y1 f JuSY) aalanall S ALl 48 phal) o ciliaa¥) o
addind dgilida aalae A 390 g die g (di) (AU pdallal) aadid dgiliia (i gana 3929
Al s pall (B (e LaS g (i) (DAY adalall

0
I | 1
CH3CHCH,CH,CO,H ~-CHCH,CH,-OH CH3CHCH;CH; CCH3
5 il 3 2 1 3 2 1 a1 5 4 3 21

4-Aminopentanoic Acid J-Amino-1-propanol 4-Amino-2-Butanone

CO,H
1

1 2 3 O

[
_CHQ—C:CHQ CHQCHQCDCHECH;g
H 3 2 1

2 4-Diaminobenzoic Acid 2-Propen-1-aming Ethy! 3-aminopropionate
{NH 2 Has Priority)

¢ sia¥) A garas (-NH,) 45 sada (pand 4blal) o) 5 A1 aualaa o 4 giaal) clina) g
2 Al ) A (A g LaS g AT Cia ) a8 Lgall Ll g dud gra 48 gadaS cand

HaN o~~~
2 OH HoN

4-Aminobutanol para-Aminobenzoic acid
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Ethyimethylpropylamine Diethylamine Trimethylamine

N(CHy)a CH;
CH CH:CHz(l:HCHzCHzOH < OZ'( '
. CH,CH,

3-dimethylamino-1-hexanol 4-(cthylmethylamino)cyclohexanone

- 4 &QSJAMQWL«SJQ#MQMMQEY\&@L@JV\ GliaY) Asad Lal

O._OH NHs

NH, 9 CHa

HEN NHE EH;

Aniline Sulfanilic acid 4-Aminobenzoic acid 2 4-Dimethylaniline

1-amincanthraguinone  S-amincphenanthrene  1-amino-9-flucrencne 3-amino-3-ethylcarbazole
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pridine pyridiniumion 2-pyridone

2{1H}-pyridone
1,2-dikydro-2-oxopyridine

Q0 o
T
B Ead
+
N N N
H H H
d-pyridone piperidine

IUPAC Names [3,4,5] : 4l dpecdl) - 2

Udas Johal LA Ay G Y gal) drand 4gLES Al 9 Apandll pallad) aUAL Guoa i) o
il G ad (14 (@) s ciday g amino s A gaaal qu Al Gkl (e o i) 5 AN
p Al ALY A i g LaS g (amine) ) dals

| —CHQQHCHs
-CH>CH»CH»CH»— CH;CHCH-CH5;CH-
1.4-Butanediamine 2-Pentanamine 1.2-Propanediamine
CH,CH,CH;
|

CH,
HgCHfCHgC'l'CHa HSCHECJ WCH:-, HgCHgCHgCHgC; KCHH

N.N-Dimethylpropylamimne N-Methylethylamine N-Methyl-N-propylbutylamine
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CHs, CHj;

= + ”
CHB_N?_H NO; CH3}N—CH3 OH

CH CH;
Trimethyl axm:;:onmm nitrate Tetramethyl ammonium hydroxide

ar
+ +
Me,N* G <\ /:N(:llz((‘.l 1,),2CH, Ph—CH,NMe, OH-




Classification of amines [4] : <liwY) didal (1-3)

s Adadal) Gua g gl @il 2 e el - A

Primary Amines DAyl il — 1

Aalal) diall g 4y giae A ganay Baal g (g o) 30 L Jasiad Al clind) A g

: (R-NH2)

CH,
10
CH;—C——NH, 0
I° | H,N—CH,~CH,~OH
CH3CH;—NH; CH, Ethanol amine
Ethyl amine tert-Butyl amine [2-Amino ethanol]

3 2 1
CH2= CH_CHz_NHz
2-Propenamine

1° lo
HzN_CHz_CHz_C Hz_ CHZ_N Hz

[Allyl amine] 1.4-Butanediamine

cyclohexyl amine aniline




Secondary amines p A il ey — 2
t (R2-NH) dslall dapall (i e (e sanan (53 (90 g Jadias Al CilinaY) 2

(CH3);NH CH;CH;—NH—CHj; (CH3);HC—NH—CH(CH3),

Dimethly Amine Ethyl Methyl Amine Diisoprropyl Amine

K@ O”‘O O

dicyclohexyl amine ethylphenylamine

(O

N-methyl aniline

diphenylamine

Tertiary Amines s A ey — 3

: (R3N) Aalal) dipall g EOAY L ga¥) Cad 9ok 3 gaad b Jatiad (Al clinal) A

H
HC—N—c2—ch, CHa_CH:CH,

N
CH,
\
N_CHchzc H3

CH,
N-ethyl-N-methyl cyclohexyl amine N.N-Dimethyl propyl amine N-Ethyl-N-methyl cyclohexane amine

Hac:cj/\% @Q’O %@

Triethylamine tri cyclohexyl amine triphenyl amine




Quaternary ammonium salts DAl agaiga) 3 — 4
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NH:OH (CHs) 2 NH,CI
anilinum hydroxid dimethylamine chloide
e 56
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Aliphatic amines
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CH,
CH3—C—NH, CH;
CH, CH;CH;—NH

tert- Butylamine Ethylmethymine

1 2 2

CH,
H
CH3— N——CHCHy
CHyCH,CH,—N— CHyCH,CH,
H,
Dipropybumine Dimethylisopropylamine

3

H
2 7

CH3——N——CH(CH.)CH;

1CH, HMN——(CHj);—OH

2-(N- Methylamino) heptane 6-Amino -1-hexanol

CH3——N——CHCH,

Methylisopropylamine

CH,

CH3——N——CHCH,CH,

a'll CHJ

Sec-Butyldimethylamine
3

H CH, CH,

H;N—CH}:H,CH
CH3CH,CH;—N——CH;— CH——CH—CH;,
2-Aminoethanol & 3 3 1

or Eihanolamine 1,3-Dimethyl butylpropylamine

CH3
CH,—CH——N——CH,

vinyldimethylamine




Aromatic amines p dgtila g ) cilinay) -2

D AS) g sty da)) (8 BUke Al grall e ganall g Ae ganall (9SH Eua

©°“3

CHa

Aniline Sulfanilic acid 4-Aminobenzoic acid 2, 4-Dimethylaniline

NH, NH,
©/eu, i
CHy
o-Toluidine m-Toluidine

OO




Heterocclic amines s ddlaia il AAL) cliseY) (1-4)
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Aziridine

s el ABlaY) il ciliad) - 2

L O

Azetidine Azete

s dpuladl dAlal cd clinaY) - 3

Azoliding
{pyrrolidine)

s dpdacd) A8lal cd clivaY) -4
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(pyridine)

s Ao L) dAla) @l Gl - 5

CJ

nhqo\A| :

t S ) G g A0 e (g gt Al ddlal) clisY) -B

Amidazole Pyrimidine Pyrazine 1elrazole

p RS g) Ban) g Cun g B3 (g giad g clBlalf Basatia cilinaY) - ¢

Quinoline Isoquinoline pyrine




[5,6] : clizadd 4214l sl (1-5)

Structure and stereo chemistry of amine
MU o Aag ) G 0S5 Cun tetrahedral g sbad) (Sl gl JSal) L cliy S cliva)
A 9ASN) 52 3al) aday gl gl 9 oSN e (g giad Ly gl EOG SP3 £ 58 (e Adaga

Tl g (S9N 7 g3 jal) anday o2 JUi gl paa Ll ow ©107 Liigal) A LI g3 ad ()9Sl
P AU QY 8 LaS g 108 cilisal) & Ayl 30

0 Q

/N "’ ‘H /N.’""CH;
N S

H %1 107° - CH; 108°
ammonia trimethylamine

Lag¥ Laglad (Say ¥ S R Lab (81 Al G il A (ilise ¢l gl 7= shaad) dely )l cilisad)
) olail & Nitrogen inversion cus g il 33 G e glaili s lle de e ¢lisshy
1 Al) dabadially g ga LaS g Ay Jad) 0 52

@ M) H CH;

Ny, = |[H—NW " — N T
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CH,CH; ) ()

R) Transition state (S)
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(S)-2-butamamine (R)-2-butanamine

GOV Sl ANLS S Gans i e e (55385 Al Aae bl o s gV 30 (Y
C,.\).Au.k- L‘;_,:\aa'y CLY\ ohq_iL'».aJ)’agun o OY LS Ll C).a&_,_ﬂ\\&qj
cu g3 sk o p U e OBV AR e IEN (g (1o (39 58

@

+
(CH3),CH~N_  (® ($) Nih.
/ \““CH(CH
H;C/ CH,CH; CH;CH, \CH3( 302

C».h_”:‘):g\ﬂ“_)l\oy SOl Ga g sl 138 B A Cuaay W 4SOV agilall i) (¥
WAMicdany ‘J;;J.s:‘s-fs‘&..’:’q-‘w‘u-“ saa sl Ol Cumy (g5l ) 58 S
P AT 4 il Gy S (o gal s LS5 120° gesnas Wl g 30 aify o g5l 03

HyC »
H;Ct D Q CH;
N N écu;
(R)»1.22-1ri lazirs 'd3 I
- s ($)-1.2 2-trimethylaziridine
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Physical and chemical properties of amines




Physical properties [7] : 4lbadl Gal i) (2-1)

Liiga¥) I8 (A8 9 C g Al B0 Aalln g )9S upeny €l g Al LS pa ilisal) a3
359 paad) LAY Cilia) sUiuly Apiia gt Jal gy 4 il g A0 g1 i) (65
G9ST 1A A g pual gl Ja i g Al S e cilisal) ) Lalla (o g 8,3
rbad) sl bl L e i) g LIS L da G el e A )2

CHs
CH3~CH,-CH,-CH,—-NH, (CoHg),NH  CH3=CH,-N(CH3),  CH3-CH,~CH-CHj

boiling point : 77.8°C 36.3°C 37:5°C 27.8°C
dipole moment : 14D 1.2-1.3 D 0.6 D 0D
Al g A g i) g 1 il -
(CH3CH,),NH (CH3CH,),0 CH3(CH,);CH4
boiling point : 56.3°C 31.9°C 36°C
dipole moment : 12-1.3D .18 D 0D

53 Casna la g sl ()51 A Ld ALl Y el (e sy g J Gl il o cilisadl
(ra dpaman HIST Y gasl Y i) Le S5 Al (e (s g8 At gy Janl ) (585 e Y el
L i)

CH3CH,CH,CH,0H CH;CH,CH,CH,NH,
boiling point : 117:3°C 77.8°C
dipole moment : 1.63D 1.40 D




p iU Al 5800 (el 500 aal G (1.2) pd Jgaall

Name

Ammonia

Primary Amines
methylamine
ethylamine
propylamine
butylamine
benzylamine
cyclohexylamine

Secondary Amines
dimethylamine
diethylamine

Tertiary Amines
trimethylamine
triethylamine

Aromatic Amines
aniline

Heterocyclic Aromatic Amines

pyridine

Structural
Formula

NHj

CH,NH,
CH,CH,NH,
CH,CH,CH,NH,
CHy(CH,);NH,
CoH:CH,NH,
CsHyNH,y

(CH,),NH
(CH,CH,),NH

(CHg)sN
(CH,CHy) N

CsH;NH,

CHsN

Melting
Point (°C)

Boiling
Point (°C)

=33

Solubility
in Water

very soluble

very soluble
very soluble
very soluble
very soluble
very soluble

slightly soluble

very soluble

very soluble

very soluble

slightly soluble

slightly soluble

very soluble




Chemical properties : Axilaassl) (al i) (2-2)
Basicity. [8] : 4eldll 2.2.1)
Sisedl LilasSll ol gall pdana 3 aSaiall 5o gyl 550 e al )l e g 58I 7 55 ()
Ll 5 <l A g Y galll Aneld e S el Clisa) Apacld jiiad g ¢ Jab 5IS g5 5 52c S Jamy 43Y

Gaag bl o ) Gl 53 23xd basicity constant Ky 4zl (i saclall (s il s

- Gl g )
R-NH, +H,0 R-NH;* + OH-

[R-NH3"] [OH]
[R-NH)]

pKy=- log Ky
CAelall 3y 55 JUlL g ) 9 g 5l Jals Y LS Sl ) (pK, Aesd Gl ) Ky dasd @l LIS
-1 b WS ammonium ion RNH;" dxaes (e Laliiiu) (e pKy sl Ky al 48 jee pe Als
RNH,* + H,0 === RNH, + H;0*

[R-NH;] [H30]
[R-NH3"]

[ R [H:0" [ Ry 0H]

at” l [R/‘F'f] [RMMF]

Ka.Kp= [H30*] [OH] = K,, = 1x107"

Kw Kw
K, +pK.=14 . E—— K. =
PRa* PRy { Ka Ky N Ka }
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e g gal) (gl Apdaan (0983 B S K, dad (1585 Ladis |,

Ale Lac @) &6 (3mS pK, ) Bsua k, Aad ()5S Ladis i

AT At el o aadd ca g il 54 Adag yall e ganal) ML cilinel) Lae 8 Calids
S de gana O g2 lld (A Gusaad) g L ga¥) (e Agaetd JB1 dila g Y cilisal) g i gaY) (e Apac
S L8 (e b 3 Ca g il 33 Ao Adld) sl a8 55 Al e Jaad il g ASIDU dadlal)

- 89l Bl )

Al g clasa) dpaeld (e o Lacld cilindl ¢ aad clasal) Lacld aa cilisa) duaeld 4 i ic
¥ s A il O gl Al Aadd) a3 88 G

I i
C H C H
g = T il o \T*/
H Resonance stabihization H

e w1 il JB1 (4685 Ml g Ay 1S (s 3l graaany ¥ (g9l asaY) Jal ) s g
A gall Al 358

DO

(')*'C 2
/ NS NH3

A algay) ool C il ey dl1d g Apas Al LalS AdtaY) A ia LalS cilalisd) 3
Adaal Ll g3l Gali ) Al aaa fua 535 G |-strain | saida i< g Internal strain
ijﬁdﬁglmgng\iﬂ\ A g dda (Bl o (é.m

Chg_ ,U\ {:,Hh“& _/

L...-.l. -i.-n....:.. -__,u.'._




- i._.:.l.i,N\ QL.I.J'AY\ i,_.x.lé -1
-t o LS AUaTil 3 jie (s el ) shall 4 Methyl amines 4eld oS5
NH; < CH3NH; < (CHs)zNH < (CH3)3N

Al iU o aas a3l pdall e Alal) el 6 i) A 1 Calias
aatin LgaY Gl 5 L sa¥) dae i (e el (0S5 W e 15 453 i) e el dacld
Ol 5,0 e A I A e

L bl g W) 0padU & s i Cimal el JSI D0 e 8 ) o5 A0kl Jllaall 3
Jaad Saaa Jelaal)l 535 e aaiad Jo cpa g il 350 e 4 iSIYI AEESH e saias Y
) Labeoaal) Asle ) 33 ) plall Ledl 0 sy ST daal JGEY Aol Cle ganal)
Front qa\a\]‘ Aea YU oy )ﬂ.ﬂ‘ 138 ¢ 32\l § Laealdl s AdLSY) léb A e Leas
F-strain | aise S 5 strain
(@854l aaall LA Ul dauagall pK, pf )
2° 2 30
(CH3)2NH > CH3NH; > (CHj3)3N
PK, 1072 10.64 9.7
Y i 1° 3
(CH3CH),NH > CH3CHy;NH, = (CH3CH3)aN
PKa 10.98 10.75 10.76
2 1° 3¢
(CH3CH2CH3),NH > CH3CH,CHoNH, > (CH3CHoCHZ)3N
PKa 10.98 10.67 10.64

20 lo 30
(CH3CH,CH,CH3),NH > CH3CH,CH,CHoNH, > (CH3CH,CHRCH,)sN
PK, 10.61 10.56 10.45

Q.ﬂ';.“ deal) ‘);ntug_l_)a.‘: _)ﬁbuamﬁbjdggyl d&w@i&yé\.&a?\@;uﬁ
a5l 353 e JSIY) Gile gana (5S35 Ladind Bostrain | saiie S s Back-strain
SMMM\SMJ&MQ&AV\LJ|)tLJ|L;\c Jaa::wp_;;.“‘}ib_ai)*\s

e 5 iy SV 7y Sl p ol Al 3y daly 1 o 0

CH;

(CH3CH)aN (CH3CH2CH2)aN G:Hg—CH—CH;:N

10.76 10.64 1042

G =
®—NC D =N
d @{ S

1 2




| cliaad) Aaeld cpa LS J8 Ala g Y1 ciline) Lacld o) - Ailag Y clinal) Lae® o
o Ol quew cyclohexyl amine &= Aniline 4je A (e i iy dua 45060
JEEB (9 g yally Al ) 508 (R38N B0 o i g SN 95 JS 4l ae ) Aniline s

A )

10.64

588

s Audlatall 8 Adlal cliay) Aueld . 3

NH,

O 9N B3 Al g S @l LalSy cpagil) B S Adua By (gl B3 Al g4 A
. e Al Ja Al g dayl 1) e il g i<ty GJ};\SJL&J\ Gy U3 g Lgrileold culd Lalg

pK; 11.30 5.25 PK, 1127 = Zerno




preparation of amines ;i) gpdans (2-2-2)

s Lgde clisal) judaadl gk sas dllia

substitution Reacations [9] o=iexdll CelE -1
By Alkyl Halids ST il aladiuly — A

i § e g saY) S - 50a Apiia L galY) Al g3 (b gl 5l (2 gail) ) JaSIY) Cladly auiads
el il G o Sacd AdL)

First reaction Sp2 Second Reaction - Deprotonation

/\\ ® ©

NH; + R=X —— RNHy X~ *+NaOH —— RNH,

< ®
ANH, + REX —— RyNH, X +NaOH ——= RoNH

: ®
RNH, + REX —— RyNH X° *NaOH ——= RoN

/\ @ e

RsN + R—X —> R/,N X

Badarial) AN el LS ga¥ (ha 58 9 alddiie) ()Say g Badntiall AASIY) G dodaa 8 A8y e LgiKl g
ry e - g

M -
CH3—CHs—Br ——® CH3;—CHy + 3Br
CZ::’.. H—N—H
H—N—H |

I -
H




dpled cilils lgie @il A1) Auald g Al S je g5 I 9) Gl 2« dihaloalkane el ais
ORI

N

H,C==CH, + :Br—Br: — H2C\—/CH2 . Br
O ;
+

HC—CH
Br Br
e
1,2 dibromoethane

By Azide lons R Qg aladdud -B

- TN

Al gz alkylazide RN3 o2 ad g 5L o) (A9l 2 aa —Azide fon N3 addiey
L A Basad Sale LY a5l Jasti ae Jaladl) die yadl)
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Summary

The research consists of three chapters, the first of which contains,
definition, classification , nomenclature and stereochemistry of
amines.

The second chapter includes the physical and chemical properties of
amines . The chemical properties includes the reactions and
preparative methods of amines .

The third chapter contains the applications and uses of aliphatic and
aromatic amines in medical, industrial, agricultural and
pharmaceutical fields .
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