Bién soan Binh Tho

TONG HOP LY THUYET
CHUONG AMIN

Amin: Tinh chat héa hoc, Tinh chét vat Ii, CAu tao, Piéu ché, 'ng dung
I. Khai niém, phan loai
1. Khai niém

- Khi thay thé mét hay nhiéu nguyén tlr hidro trong phan t& NH; bang mét hay nhiéu gbc
hidrocacbon ta dwgc amin.

Vi du:

CH;-NH» ; CH;-NH-CH; ; CH3—T‘\T—CH3 ; CH,=CH-CH,NH; ; CeHsNH>

CH;

2. Phan loai
a. Theo goc hidrocacbon:
— Amin khéng thom: CH3NH,, C,HsNH,, ...

— Amin thom: CgHsNH,, CH3CgH4NH,, ...

— Amin djivong: NH

b. Theo bac amin: 1a sé nguyén t&r H trong phan t& NH; bi thay thé b&i gbc hidrocacbon.
Theo do, cac amin dwgc phan loai thanh:

Amin bac | Amin bac Il Amin bac Il
R—NH, R-NH-R’ R-N-R
I
R"

R, R’ va R” la gbc hidrocacbon

Vi du:
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CH;CH,CH;NH; CH;CH,; NHCH; (CH3):N

amin bac I amin bac II amin bac I1I

I. BDéng phan, danh phap

1. Dong phan
— Dbdng phan vé mach cacbon.
—Ddng phan vi tri nhém chirc.
—Pdng phan vé bac cta amin.

Vi du: Cac déng phan cia C4Hi;N.

CH3~CH;-CH;-CH,-NH; (1); CHs-CH;~CH-CH; (2); CHs~CH-CH-NH; (3);
| |
NH, CH;

"

CH; —(‘: -NH; (4); CH:-CH-NH-CH-CH; (5); CH;-CH~CH-NH-CHj (6);
CH;

CH-CH-NH-CH; (7); CHs;-CHy-N-CH; (8)
| |
CH; CH;

2. Danh phap
a. Cach goi tén theo danh phap géc — chirc: Tén gbc hidrocacbon + amin
Vi du: CH3NH, (Metylamin), C,Hs—NH, (Etylamin), CH;CH(NH,)CH3; (Isopropylamin), ...
b. Cach goi tén theo danh phap thay thé: Tén hidrocacbon + vj tri + amin

Vi du: CH3;NH; (Metanamin), C,Hs—NH; (Etanamin), CH3;CH(NH,)CH; (Propan - 2 - amin),

c. Tén théng thwong chi ap dung véi mét sé amin:

Tén goi ctia mot sé amin
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Hop chat Tén goc - chikc Tén thay the Tén thwong
CH;NH, Metylamin Metanamin
C,H;NH, Etylamin Etanamin
CH;CH,CH;NH, Propylamin Propan - | - amin
CH;CH(NH,)CH; |  Isopropylamin Propan - 2 - amin
H,N(CH,)sNH, | Hexametylendiami| Hexan - 1,6 - diamin
C¢H;NH, Phen}:lamin Benzenamin Anilin
C¢H;NHCH; Metylphenylamin | N — Metylbenzenamin| N — Metylanilin
C,H;NHCH; Etylmetylamin N — Metyletanamin
C,HsNHCH3
-Lwuy:

— Tén cac nhém ankyl doc theo thr ty chir cai a, b, ¢, ... + amin.

— V&i cac amin bac 2 va 3, chon mach dai nhéat chtra N 1am mach chinh:

+ C6 2 nhém ankyl — thém 1 chir N & dau.

Vi du: CH;—NH-C,Hs: N—etyl metyl amin.

+ C6 3 nhém ankyl — thém 2 chir N & dau (néu trong 3 nhém thé cé 2 nhém gibng

nhau).

Vi du: CH3—N(CH3)—C,Hs: N, N—etyl dimetyl amin.

+ C6 3 nhom ankyl khac nhau — 2 chi¥ N cach nhau 1 tén ankyl.

Vi du: CH3;—N(C,Hs)—C3H7: N—etyl-N—metyl propyl amin.

— Khi nhém —NH, déng vai trd nhém thé thi goi 1a nhém amino.

Vi du: CH3CH(NH,)COOH (axit 2—aminopropanaoic).

[Il. Tinh chét vat ly

- Chét rén, dang tinh thé, khéng mau, vi hoi ngot.
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- Nhiét d6 néng chay cao, dé tan trong nwéc vi amino axit tén tai & dang ion lwéng cuc:

R—CH—CO0 ~——— R—CH—COOH

|
*NH3 NH>

dang ion ludng cyc dang phin tu

— Metyl—, dimetyl—, trimetyl— va etylamin 1& nhitng chét khi cé mui khai khé chiju, déc, dé
tan trong nwéc, cac amin ddng dang cao hon 1a chét 16ng ho&c ran.

- Anilin 1a chét 16ng, nhiét d6 séi la 184°C, khédng mau, rat doc, it tan trong nwérc, tan trong
ancol va benzen.

IV. C4u tao phan t&r va tinh chat hoa hoc
1. Céu tao phan tw

- Trong phan t& amin déu c6 nguyén t& nito con mot cap electron tw do chua lién két co
thé tao cho — nhan giébng NHs.

= Vi vay cac amin cé tinh bazo’ giéng NH; (ttpc tinh bazo’ cia amin = tinh bazo cta
NHs).

R—- NH,

2. Tinh chat hoa hoc
a. Tinh bazo
Do nguyén t&r N trong phan t&r amin con cap e chwa str dung c6 kha nang nhan proton.
* 8o sanh tinh bazo cia cac amin:

+ Néu nguyén t& N trong phan t&r amin dwoc gan véi gbe day e (gbc no: ankyl) thi tinh
bazo ctia amin manh hon so véi tinh bazo cia NHz. Nhirng amin nay lam cho quy tim
chuyén thanh mau xanh.

+ Néu nguyén t&r N trong phan t&r amin gan véi cac gbc hut e (gbc khdng no, gbc thom)
thi tinh bazo' ctia amin yéu hon so véi tinh bazo' ctia NH;. Nhirng amin nay khéng lam xanh
quy tim.

+ Amin c6 cang nhiéu gbc day e thi tinh bazo' cang manh, amin cé cang nhiéu gbc hat e
thi tinh bazo' cang yéu.

= Lwc bazo: C,Hyn + :—NH, > H-NH, > CgHs—NH,

- Dung dich metylamin va nhiéu ddng déng ctia n6 cé kha nang lam xanh gidy quy tim
ho&c lam héng phenolphtalein.
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CHsNH, + HOH — CH:NHi;®™ + OH

Metylamin Metyl amino hidroxit

— Amin bac Ill ma géc hidrocacbon R, R’ va R” ¢4 s6 C = 2 thi cac gbc R, R’ va R” ¢an tré
amin nhan proton H* = tinh bazo yéu = dung dich khéng lam dbi mau quy tim va
phenolphtalein.

- Anilin va cac amin thom rét it tan trong nwéc. Dung dich ca ching khéng lam d& mau
guy tim va phenolphtalein.

- Tac dung véi axit: R—NH, + HCl — R—NH;ClI
Vi du:

CHs3NH:; + HCl — CH;3;NH3Cl
CsHsNH> + HCl — (C¢HsNH3)"Cl-

phenylamoni clorua
- Tac dung dung dich mudi ctia cac kim loai cé hidroxit két tda:
Vi du: 3CH3NH, + FeCls + 3H,0 — Fe(OH)s| + 3CHaNH:CI

- Lwu y: Khi cho mudi ctia Cu?*, Zn%, ... vao dung dich amin (dw) — hidroxit két ttia — két
t0a tan (tao phirc chét).

b. Phan rng vé&i axit nitroo HNO,

- Amin bac mét tac dung véi axit nitro & nhiét dé thwong cho ancol hoac phenol va gidi
phéng nito.

CzH5NH2 + HONO — C2H5OH + NzT + Hzo

- Anilin va cac amin thom bac mét tac dung véi axit nitro & nhiét dé thép (0 - 5°C) cho
mudi diazoni:

CsHsNH, + HONO + HCI _ e CeHsN,CIF + 2H,O

phenyldiazoni clorua

c. Phan rng ankyl héa

Amin bac mét hoac bac hai tac dung véi ankyl halogenua (CHsl, ...) , nguyén t&r H cta
nhém amin c6 thé bi thay thé b&i gbc ankyl:

Vi dU C2H5NH2 + CH3| — CszNHCH3 + HI
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— Phan tng nay dung dé diéu ché amin bac cao tir amin bac thap hon.
d. Phan tng thé & nhan thom cua anilin

Do anh hwéng cta nhém NH; (twong tw nhdm —OH & phenol), ba nguyén t&r H & cac vi tri
ortho va para so v&i nhém —NH, trong nhan thom cta anilin bj thay thé b&i ba nguyén to
brom:

(INHy NH,

> \ Br

‘3 + 3Br, —= + 3HBr

2. 4, 6 tribromanilin

Lwu y: Phan tng tao ra két tta trdng 2, 4, 6 tribromanilin dung nhan biét anilin.

e) Phan trng chay cia amin no dorn chirc mach hé:

0 2
CH, N+ 6”4+3 0, —~ snco, + ”jS H,0+ %Nz
, 15 o 7 1
Vi du: C:H?N+?O:—>2CO: +- H,0+- N,

V. Ung dung va diéu ché
1. Ung dung

Cac ankylamin dwoc dung trong tdng hop hivu co, dac biét la cac diamin dwoc dung dé
tbng hop polime.

Anilin 1& nguyén liéu quan trong trong céng nghiép pham nhuém (pham azo, den anilin,...),
polime (nhya anilin - fomandehit,...), dwoc phdm (streptoxit, suafaguanidin,...)

2. biéu ché
- Thay thé nguyén t
NH; %} CH:NH, %5 (CHs):NH %} (CH3):N

HI
¢ H cta phan tlr amoniac

- Khir hop chét nitro
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Ce¢HsNO> + 6H —F=E y C¢HsNH» + 2H->0



