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CH, (artificial sweetener)

NI (N
(blocks the effect of histamine)



MUC TIEU HOC TAP

- Trinh bay dugc dinh nghia, cau tao, phan loai, danh phap
cUa amin don chuc

- Trinh bay dugc cac phuong phap diéu ché chinh cla amin
don chuec

- Trinh bay dugc cac hoa tinh chinh cia amin don chuic

- Trinh bay dugc cau tao, danh phap, va cac phan Ung dac
trung cua diamin, aminoalcol va aminophenol.



" S
PAI CUONG

1. Binh nghia
Dan chat h{tu co cla NH,

rR— 117 A
\ r

TOn tai trong tu nhién

Trimethylamine Nicotine
© 2004 Thomson/Brooks Cole

Cocaine



"
Phan loai
R”

P ID B Bigal
VA VA~ ERVa™ R

aminbEc1 aminbEc?2 aminbEc3 muéi amoni bEc

2. Danh phap
Amin bac 1

Tén goc hydrocarbon + amin

Tén hydrocarbon + amin

Vi du
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'._
Amin thom bac 1

Tén hydrocarbon + amin

HZN@ Anilin —— DAan chat cua anilin

Vi du:

Amin bac 2 va bac 3
+ Amin doi xing
Tién to di (tri) + tén goc alkyl + amin

Vi du
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"
+ Amin khoéng doi xiing

* Dan chat thé vao N clia amin bac 1

* GOc alkyl 16n nhat Ia mach chinh, cac goc alkyl khac la nhém
thé vao vi tri N

Vi du
Hop chat diamin
Tén hydrocarbon + diamin

Tén goc hydrocarbon da hoa tri + diamin

Vi du
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" A
Khi amin 12 nhém thé: -amino
Vi du
Hop chat amoni bac 4
N: mang dién tich duong — amoni X: tén Mmuoi
Tén cac goc hydrocarbon + amoni + tén X
Vi du
Bai tap
Tén thong thuong
- Alkylamin khoéng c6 tén thdng thuong.
- MOt s6 arylamin don gian c6 tén théng thudng
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" A
2. Cau triac

- Lién két véi N: tuong tu nhu trong phan t& NH,

- Goc lién két C-N-C: xap xi 1090

Lai hoa sp?®

Lai hoa sp?
v < v <! a""" o
; - ”
-~ o4 — - e LT CH —--
CHg '\ » CHix M 23 |
: ¢ 108° CHa ¢ .
1.47 A <
Amin cé 3 nhém thé khac nhau va 1 déi dién
Tinh khéng tring vat anh: Amin twrurdo
cO 3 nhédm thé khac nhau theo : .
~ . o ~ . " \H H/ ~R
nguyén tac co tinh khong trung R’ R
vat anh { [

Hai doi quang



'—
Tuy nhién: 2 dong phan nay c6 thé chuyén déi cho nhau qua
dang trung gian — khong c6 dong phan quang hoc




"

Mudi amoni bac 4: cé dong phan quang hoc

Cap dobi quang
‘ cla muobi amoni

bac 4

Nguyén t& N clla mudi amoni bac 4 c6 tinh khong tring vat
anh khi N gan véi 4 nhom thé khac nhau.




" SN SNOAMING

1.Dieu che
1.1. Alkyl hod NH,
Mucleophile | San phém
g N Sn2 N 3 .
[1] H—lj + NHy ——— Fl—l?l—H — R—NH, + NH,
':f:\ Amin bac 1
" sl Sn2 S RiH, . "
[2] g = Bblls — R=N"H ——— R-N-H + RNH,
R X R’
Amin bac 2
AR
gt TN Sp2 N . "
3 RX o+ RNH ——  RONTR —— R-N-R + RpNH,
R X R’
o Amin bac 3
- sl SN2 W
[4] R—X + RN —— R—N-R'
A L vy
R X

R = CH; or 1° alkyl » o
MuoOi amoni bac 4



Cl NH2
+2NH, — <j + NH,CI

Phuong phap Garbriel (di tu phtalimid)
- Biéu ché amin bac 1 ma khéng tao thanh sdn pham amin thé
bac 2, bac 3

- SU dung phan Ung thé S, 2 vdi dan chat alkyl halogenid dé
tao thanh lién két C-N P

-Tac nhan ai nhan chlra N la @E/>\|
K+
N-kaliphtalimid °
P o
O



O @
[/ /
\ L\
O O
B 0y :fj::) 0
:Q :g :DD :DI_

phthalimide Céac dang cOng hudng
pK; =10



Acid

hoac base

-7 X

+ R_X.

94

CO,H

CO,H

S\2

[
s

Y
O

+ .X.

HN—R



1.2. Khtr hoa hop chat chira Nito

1.2.1. Khtr hoa hop chat nitro
HNO,
Cl - Cl NO,
H,SO,
(88-95%)
/ 1. Fe, HCI
2. NaOH

(95%)

Tac nhan kh(r khac:

H,/Ni, Sn/HCI



1.2.1. Khtr hoa hop chat nitril

NaCN
CH.CH,CH,CH,Br : CH,CH,CH,CH,CN

Tac nhan khir khac:LiAIH, (69%)

H, (100 atm), Ni

CH,CH,CH,CH,CH,NH,

(56%)



o
1.2.2. Khtr hoa hop chat amid

SU dung tac nhan khu: LiAIH,

Khir amid bac 1, bac 2, bac 3 vé amin bac 1, bac 2, bac 3 tuong
ung.

E HIEAH, o ch -
RONH, KO TR
1” amide Hiling

E [1] LiAIH, o
R™NHR [2]H,0 =
2° amide 2 H

5 2° amine

[ [1] LiAIH,

C e HCHE—rlnI—H'

ROONR,  [21H,0 l
3% amine



-

O
| 1. SocCl,
2. (CH,),NH

<:>7 CH,N(CH,),

(88%)

COH

0
]

O CN(CH,),

(86-89%)

1. LiAlH,
2. H,0



" A
H
1.3. Khir hoa hop chat carbonyl(amin hoa kha)

F F
\ fast | \
C — O + NH3 < - C — NH + Hzo
R 4

H,, Ni

Co ché phén Ung
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Vi du: NH,tao amin bac 1

H,, Ni H
ethanol NH,

(80%)

Qua trung gian <:>i NH



|
1 E/l gu amin gac ! tao amin bac 2

0
|

CH,(CH,).CH + H,N —@

H,, Ni | ethanol

CH,(CH,).CH,NH @ (65%)
Qua trung gian CH,(CH,).CH —N @




|
1 E/l gu amin gac ! tao amin bac 3

i
CH,CH,CH,CH  +

H,, Ni, ethanol

|
CH,CH,CH,CH,  (93%)



"

Tac nhan khu hay st dung: natri cyanobohydrid

NaBH.CN
| CH CH
Examplesl N NH [, &
;-"!::G - GHB_[E_NHE
CH. NaBH;CN b —n
new bonds
MNaBH;CN new bonds

amphetamine
a powerful stimulant



o
1.3. Phan tng thoai phdn Hoffman

O
|

BI'Q, NaOH

A = RNH, + CO,

R NH,

©2004 Thomson - Brooks/Cole

Co ché phan Ung
2.Tinh chat vat ly
- Amin c6 it hon 5C: tan trong nudc

- C6 nhiét d0 néng chay va nhiét d6 sbi cao hon alkan nhung
thap hon alcol

CH,CH->CH3 CH-CH,» CH;CH,OH
Propane Ethylamine Ethanol

bp —42°C bp 17°C bp 78°C


file:///storage/tailieu/files/source/2011/20111103/dungdkh65/Co che phan ung thoai phan Hoffman.ppt

- Amin bac 1 va amin bac 2: tao lién két hydro lam tang nhiét

do soi
R' R R' R
\N/ \N/
, H H H H.. H
N\ AN AN
R R’ R R R R

@ 2004 Thomson/Brooks Cale

® _@ SR "8"
(.8880& ‘3““; c$0go
< C ¢ ¢ © o ¢

CH;CH,CH, " H,» CH3CH,"HCH; (CH3)3

T, 950°C T, 34°C T, 3°C

S«i*® s«i” s«i"



o
3.Tinh chat hoa hoc

3.1. Tinh chat chung

- Cap dién tu tu do trén nito lam amin c6 tinh base va c6 tinh
al nhan

\
Tinh base: ™ N -/\ H(g(
/ o
|~
S,
P

Tinh ai nhan



. e
3.1.1. Tinh base

@ S,
RNH, + HOH === RNH, + OH

[RNH,] [OH]
= 7 [RNH,)

@ ®
RNH, + HOH === RNH, + H;0

[RNH,] [H,O]

K, = "
[RNH,]

a

Ka.Kb = 10%,pK, + pK, = 14
Vi du: pK, cUa acid lién hop clla mo6t s6 amin

- Amin c6 tinh base manh hon alcol, ether, nudc.
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o

- Anh hudng clia nhém thé dén tinh base

+ Nhém thé day dién tir lam téng tinh base
+ Nhom thé hat dién tdr lam gidm tinh base

Tuy nhién: dialkylamin co6 tinh base manh hon trialkylamin

A A
] R:"l,,// Z H H < R"’N+ yd H H
/N+
AR AN
R/ R .-\_3;./ i H
|
H

- Arylamin cé tinh base yéu hon alkylamin


file:///storage/tailieu/files/source/2011/20111103/dungdkh65/Tinh base cua mot so dan chat the cua anilin.ppt

- Nhom thé cho dién t&r gan vao vong benzen lam tang tinh
base cua cac arylamin so vai anilin

NH,
NH
D D:Nhom cho OH
dién tu OR
NHCOR
R

- Nhém thé hat dién tr gan vao vong benzen lam gidm tinh
base cua cac arylamin so vai anilin

-X -CN

NH -CHO -SO.H
W<_E> W:Nhom hat -
dien tu 2

-COOR -NR;'

-COOH



B T3t cad cac amin déu phan Ung véi acid manh tao thanh mubi tan
trong nudc

OH OH

HO NH, H. O HO NH;" CI
+ HCl —%—>
HO HO
(R)-Norepinep hrin (R)-Norepinephrin hydrochlorid

CH,NH, + HCl —> [CH,-NH,]Cl  hofEc CHNH,.HCl
methylamin clohydrat methylamin



o
3.1.2. Phan ung alkyl hoa

\ \
\N./}RQSZ. . >

/

r r




|
| Vi du: Amin du

(4 mol) (1 mol)

NaHCO, | 90°C

Cwen )

(85-87%)




H
| Vi du: Dan chat halogen du

<:>70H2NH2 +  3CH,

methanol t0

=+
(H—ousion, -

(99%)




Vi du
+ C6H5CH2C1 BE— CH2C6H5
Aniline (4 mol) Benzyl chloride N-Benzylaniline
(1 mol) (85—87%)

3.1.3. Phan ting oxy hoa

RNH, &» R—NH—OH N-alkyl hydroxylamin
22
r—NH—R —9) . R_N—R  N,N-dialkyl hydroxylamin
MO
2
() - N
R—N—R —2 » R—N—~0" N-oxyd amin bic 3
| H0, |

R R



Amin thom
5 J

acid permonosulfuric nitrosobenzen
NHOH NH, H 0

I
NH, KMnO,/ H,SO®/&c T
OH 0

— qumommln p quinon

:\IZCIQ/ NaCr0, @ @ tﬂj @ ;Ij k

m‘ﬂnh cha ®en anilin

NH,
:\laOCI (Cl/ NaOH) ”@ @[Ij

pseudo mauvein (tYm hoa cp)




"
3.1.4. Phan ung véi HNO,

H{CI + Na* :0—N=0: HO—N=0: + Na*CI
A
A 4 . e e
HC‘:I + HO—-N=0: —— 5GJN=G: — H,0! + N=0:
] . H .lt . .
ACld nltrd v B nitrosonium 1on

Tac nhan ai dién tu



Phan tmng cua amin bac 2

N—N=0. .N—N=0.
/) : Y :
H t +
H +
\\ o oo Phan (ng tao thanh hop chat
N ./"‘\( N=—O, . .
/ . + . N-nitroso amin



B
Vidu:

o NaNO,, HCI o e e
(CH,),NH " (CH,),N —N=—O0,

H,0 )
(88-90%)

(CH,),N — N=— O N-nitrosodimethylamin

S QQ
N\\O N\\o

N-nitrosopyrrolidin N-nitrosonornicotin



H
‘ Phan tng cua amin bac 1

e L
Nk—NZO.
Do
H

P

N—/N—/7O0,
/ ®
H +
H+

BTyong tu phan Ung
cua amin bac 2




H
‘ Phan tng cua amin bac 1

R R
P M .
N N= .N— N=0.,
21O y

H \ H H

R R
N AR %
.N=N—O. - .N=K—p
+ H ' H




H
‘ Phan tng cua amin bac 1

+ . —
R +0N=N. ) R N_N
(A

BPhan Ung tao thanh ion
alkyl diazonium

®|on diazonium tao thanh
carbocation \




CH, CH, CH,

| | |
CH3CH2(|3CH3 —— CH.CH,CCH, —> CH,CH,CCH, + :N=N:

¢l
N
1,1-Dimethylpropylamine 1,1-Dimethylpropyl 1,1-Dimethylpropyl Nitrogen
diazonium ion cation

!

CH,

|
CH,CH=C(CH,), + CHBCH2(|3=CH2 + CH3CH2(|3CH3

CH, OH

2-Methyl-2-butene 2-Methyl-1-butene 2-Methyl-2-butanol
2%) (3%) (80%)




B
Tom lai
RNH,+ HNO, = ROH + N, + HO

+ Amin bac 3

R< _ R< _
R/N@H + HO—N=0 —»> R/N@N—O + H,0
(CH3)2N@H + HO—N=0 —> (CHS)ZN@N:O + HQO

p-nitroso N,N-dimethyl anilin



+ Amin thOm
N
.
NH, N7
O/ + HNO, + H,S0, — O/ HSO,~ + 2 H,0
+ —
CeHs > CcHsN=N: (I

3.2. MOt s6 phan Umng cua amin béc 1, bac 2

3.2.1.Phan Ung acyl hoa

O O
I | R
RNH, + R'—C —OR" — R'—/C —N —H
O QO g
| |
R'—™C —N —H

RNH, + R'——cC—Cl 0



RNH, + R c|:| O |(|:—R" — =R ll E—H
3.2.2.Phan Ung vGi hop chat co kim

RNH, + CH3MgX » R-NH-MgX + CHy

RNH + CH3MgX R-ITIH-I\/IgX + CHy

R’ R’



3.2.3.Phan Ung vOi sulfonylclorid

R—NH, + ArSO,Cl—> Ar—S0,—N—R + HCI
H
arylsulfonamid (1)

R
R-NH  + ArSO,Cl—> Ar=80,~N{ +HC

R
arylsulfonamid (ll)

MOt sO sulfamid dung trong nganh Dugc

> N
o< T sond )
N N=—

Sulfathiazole Sulfadiazine



o
3.2.4.Phan Ung vOi halogen

+X(HX) | pnkx —FX2 s RoNC

* Na,CO,/H,0 (- HX) X
N-halogen amin N,N-dihalogen amin

R-NH X CHX) _ m_N=x
& Na,CO,/H,0 L

N-halogen amin

RNH




S
3.2. Tinh chat riéng
3.2.1. Amin bac 1

+ Tao isonitril

[ 1 r—--

R—N-H Cls .Cl:
A + > C(L i M R—N=C + 3HCI + 3H,0
S R—— G TH. isonitril
+ Tao imin
Rr’ R’ Rr
.. \ . | . /S

RNH, + ~C=0 — RNH—C—OH —— RN=C_

RH’ Il{” Rn

O

|
CH:NH, + CeHsCH —— CeHsCH=NCHj + Hy0



3.2.1. Amin thOm

NH, NH,
- Nhém amin hoat hoa nhan thOm Br Br
manh, phdn Ung thé ai dién t @ > ﬁj
vao nhan thom xdy ra & tat ca vi - .
tri ortho va para. 2,4,6-Tribromoaniline

(100%)

©2004 Thomson/Brooks Cole

- Kho4 nhém amin, phdn Ung thé i dién t& xdy ra 1 1an

NH, SN OH,

(CH5;CO),0

Pyridine

CH,4 CH,
p-Toluidine

@ 2004 Thomson/Brooks Cole



-Phan Ung halogen hoa

CH, CH,

O
| c,
CCH,4 > (I

- Phan Ung nitro hoa

i i
CCH; CCH,
NO,
HNO,, 20°C _
CH(CHs), CH(CHs),

- Phan Ung sulfon hod

CCHs;



NH, NH4SOH

<

H,SO,

%

sulfat acid anilin

- Phan Ung acyl hoa
i

CCH; + CH;CCl —

CH,CH;

NH,
180-200°C 180°C
SOH
NH, NH
SO5H
(8502)) (15%)
acid p-amino acid 0-amino

. benzen sulfonic
benzen sulfonic

0 0 0
I I I
CH;C CCHs
CH,CHs



Phdn Ung nay cé ¥ nghia trong tOng hop dan chat thé cUa anilin

Friedel-Crafts reaction

.

H
g g e RCI :
NH, + AICl; —— MN—AICI, no reaction |
: ; | AICI
Lewis acid / H
aniline
This (+) charge deactivates the benzene ring.
~7 ° ~2? A
Chat dien hinh

MOt sO alcaloid
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H
DIAMIN
NH, NH, NH,
i _NH, i i
NH,

1. Diéu ché

NO, H;N
H,/Ni
O,N - H)N

Cac phuong phap diéu ché: phan dai cuong




2. Tinh chat
2.1. Tinh chat chung
2.2. Tinh chat khdc

2.2.1. Phan Ung voi HNO,

- Tao di vong chUa nito

NH, HNO, [ N=N—OH ] -H,0 No

g -| X = LN
NH, (NaNO,/HX) NH, N
0-5°C H

Benzotriazol




- Tao phdm mau Bismark

HoN
W Nano, [ NN D
> >
@ NaNO, / HX @ (- HX)
NH, (0-5°C) | NH, _
HoN HoN
NzNONHQ HNO, N=NONH2
—_—
@ (05C) N~ .
NH, N=N |1 X .
H,N H,N




- Tao muOi diazoni

NH, N=N] X
© NaNO, /HX _
NH,  (0-5¢C) N=N ] X

2.2.1. Phan Ung dong vong

H

NH,  HO 9H.0 N
@[ + C-R ——* > @[ _C—R

NH, o N

alkyl benzimidazol




0-phenylendiamin

Chat dién hinh

-2H,0 @:N\\C—R
N N//C_R

dEn chEt dialkyl
quinoxalin



o
AMINOALCOL

1. Di€u ché
R-CHNH,-COOC,Hs + 4H — R-CHNH,-CH,OH + C,H50H
2. Tinh chat
- Tinh base:
- Tinh chat ho4 hoc cla 2 nhém chic
+ Amino

+ Hydroxyl

3. Chat dién hinh



W
3.1. Cholamin
Cong thuc: ,HN-CH,-CH,-OH
pieéu ché

Cl'C2H4OH +NH3 — > H2N'C2H4OH + HCI

HQC\;/CHQ + NH3 — > HQN'C2H4OH

Tinh chat hoa hoc

Tinh chat sinh hoc

Co6 trong thanh phan phospholipid: Cephalin



3.2. Cholin

Cong thuc: [(CH,),N*-CH,-CH,OH]OH:

Piéu ché

H,C—CH, + (CHg)sN ——=  [(CHa)sN-CH,-CH,-OHJOH"
N\
0
Tinh chat hoa hoc
Tinh chat sinh hoc

Ha huyét ap, di€u hoa chuyén hoa chat béo
Chat dan truyén xung dOng than kinh



AMINOPHENOL

OH OH OH
o™ Q,, ¢
NH,

NH,
0-amino phenol m-amino phenol p-amino phenol

1. Diéu ché
- 0-aminophenol

NO, HoN

o0 o)



- m-aminophenol

@ HNO; @ H2SO4 @\ [H]
H2S0, SO4H

SO4H 280 ¢ OH



2. Tinh chat

- Tinh chat cla nhém —NH,

NH, NH. AlH5 HSO
+ HCI 3 3T
ho/EC + HSO, horke
OoC +
OH )
OH

- Tinh chat cUla nhém —OH

OH ONa
@[ + NaOH — @[
NH, NH,




- Tinh chat riéng

+ Dé bi oxy hoa

OH
K,Cr,0, @
H,SO,
NH,
p-amino phenol p-quinon imin

+ Phan Ung dong vong

OH
@ + (CH,C0),0 —> @
NH, NH—COCH;

@

p-quinon

O\
@[N ~C—CH,

methyl benzoxazol



+ Tac dung vai CO,

COOH
NH, NH,

(PAS)
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