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Chuong XVIII. AMIN — AMINO AXIT - PROTEIN
Muc tiéu
Sau khi nghién ciru xong chuwong nay, hoc sinh c6 thé:

- Trinh bay duwoc dinh nghia, phan logi, goi tén amin, amino axit, peptit, protein, axit
nucleic va vai tro cua chung trong co thé sinh vat.

- Gidi thich dwoc céc tinh chdt dién hinh cia amin, amino axit.

- Phan bi¢t dugc amin, amino axit, peptit va protein.

- Viét dwoc chinh xdc cac phwong trinh héa hoc.

- Gidi dugc cdc bai tdp vé hop chdt amin, amino axit, peptit va protein.

- Say mé tim hiéu cdc hop chat amin, amino axit, peptit va protein.

Bai 66 AMIN
1. Khai niém, phan loai va danh phap

1.1. Khai niém, phan loai
Khi thay thé nguyén tir H trong phén tir NH3 bang gbc hidrocacbon ta thu dugc amin.
Amin dugc phan loai theo hai cach thong dung:

v' Theo gbc hidrocacbon: Amin béo (amin mach hé) (CHaNHz, C2HsNH2); amin
thom (CsHsNH2, CH3CsHaNH>)
v Theo bic ciia amin: amin bac mot (C2HsNH3); amin bac hai (C2Hs— NH — CHs);

amin bac ba: {CHg —Il\l— CH3}
CHs

1.2. Danh phap
Tén géc chirve: tén g hidrocacbon + amin (ankylamin)

CHsNH2 metylamin CH3NHCHj3 dimetylamin C2HsNH; etylamin
Tén thay thé: tén hidrocacbon + S6 chi vi tri nhém NH2 + amin

CHsNH2 metanamin C2HsNH: etanamin CH3CH2CH2NH2 propan-1-amin
2. Tinh chat vt |i

Metylamin, dimetylamin, trimetylamin 1a nhitng chat khi, mui khai kho chiu, tan nhiéu
trong nudc.

Cac amin c6 phan tir khoi cao hon 1a chat 16ng hodc ran, nhiét do soi tang dan va do tan
trong nudc giam dan.

Céc amin thom déu la chat 16ng hoac ran, dé lau trong khong khi hoa den vi bi oxi hoa.
Cac amin déu doc.
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3. CAu tao phan tir va tinh chit hoa hoc

3.1. Céu tao phan tir
Trong phén tir amin, nguyén tir N tao dugc mot, hai hodc ba lién két voi gde hidrocacbon.
3.2. Tinh chit héa hoc
3.2.1. Tinh bazo
Amin béo ¢6 tinh bazo, 1am quy tim hoéa xanh, phenolphtalein hda mau hong.
CH3NH2 + H.O S [CH3NH3]* + OH -

Anilin va cac amin thom khéac phan tmg v6i nude rat kém, khong lam quy tim hoa xanh,
do anh hudng cua goc phenyl.

Luc bazo duoc sap xép nhu sau: CHs3NH; > NH3z > CsHsNH..
Tac dung véi dung dich axit
CH3zNH2 + HCI — [CH3sNHz]*CI (metylamoni clorua)
CeHsNH2 + HCI — [CeHsNH3]*Cl-  (phenylamoni clorua)
3.2.2. Phan ikng thé ¢ nhén thom ciia anilin
CeHsNH2 + 3Br —» CeH2NH2Brz + 3HBr  (2,4,6-tribromanilin)

BAI TAP
1. Goi tén cac amin sau:
CHz — NH - CH, — CHs
CHz — NH — CH2 — CHs3
CHy
CHz — N —-CH; - CHs
|CHz— CH3
2. Cho céc chat sau ddy: CeHs— NHz; CsHs — CHz— NHz; CeHs— NH— CeHs; NH; chat nao
co luc bazo yéu nhat?
3. Viét cong thiic cau tao va cho biét bac ctia amin va goi tén cac amin c¢6 cong thirc phan
tu 1a CsHoN.

4. Cho ba chat sau day: etylamin, phenylamin va amoniac. Hay xép céc chat trén theo thtr
tu luc bazo tang dan.

5. Nhan biét CHsNH trong cac binh mat nhan chira: CHaNHa, Ha, Na.

6. Tinh thé tich nuéc brom 3% (khdi lwong riéng 1,3 g/ml) can dung dé diéu ché 4,4 gam
tribromanilin (hi¢u suat 100%).
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7. Tinh khoi lugng anilin c6 trong dung dich (A), biét khi cho A tic dung véi nuée brom
thu dugc 6,6 gam tribromanilin (hi¢u suat 100%).

8. Lay 6 lit hdn hop khi (X) chira propan va mot amin don chirc tron voi 30 1it oxi rdi ddt.
Sau phan tmg thu dugc 43 lit hdn hop gdm hoi nudc, khi cacbonic, nito va oxi con du,
trong d6 ¢ 22 lit hoi nudc, 14 1it khi CO,. Xac dinh cong thirc phan tir, cong thirc cdu
tao va tén cta amin trong hdn hop (X) (cac thé tich khi duoc do cing diéu kién).

[N

Bai 67 AMINO AXIT

1. Khai niém

Amino axit 14 loai hop chat hitu co tap chtic, phan tir chira ddng thdi nhom amino (-NHy)
va nhém cacboxyl (-COOH).

Tén goi: Tén ctia amino axit xuit phat tir tén axit cacboxylic twong Gng.

NH2 — CH2 — COOH axit 2-aminoetanoic (axit aminoaxetic, glyxin)

NH:z — C|3H — COOH axit 2-aminopropanoic (axit a-aminopropionic, alanin)

CHs
CHs — C|:H — C|:H — COOH axit 2-amino-3-metylbutanoic (axit a-aminoisovaleric,
CHs NH: valin)
HoN — [CH2]s— CH — COOH axit 2,6-diaminohexanoic (axit a, e-diaminocaproic, lysin)
ll\lHZ
HOOC — (|:H — CH2 — CH2— COOH axit 2-aminopentan-1,5-dioic (axit a-aminoglutaric,
NH: axit glutamic)

2. CAu tao phan tir va tinh chit héa hoc

2.1. Céu tao phan tir

Phéan tir amino axit ¢6 nhom cacboxyl (-COOH) thé hién tinh axit va nhém amino (-NH>)
thé hién tinh bazo nén tuong tac tao ion ludng cuc HaN*— CH2, — COO .

O diéu kién thuong, cac amino axit 1a chat ran két tinh, twong ddi dé tan trong nude, cd
nhi¢t do nong chay cao, phan huy khi ndng chay.

2.2. Tinh chat héa hoc

2.2.1. Tinh chat lwong tinh: Phan mg vi axit vo co manh va bazo manh.
HOOC — CHz — NH2 + HCl - HOOC — CH2 —*NH3 Cl -
HOOC — CH; — NH; + NaOH — NH2 - CH, — COONa + H20
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2.2.2. Tinh axit-bazo ciia dung dich amino axit
Dung dich glyxin khong 1am doi mau gidy quy tim
NH2 — CH2 — COOH + H,0 & H3sN*— CH2 — COO -

Dung dich axit glutamic lam gidy quy tim hoa hong
HOOC - CH - CH2 — CH2— COOH + H.O 5 00C - CH — CH, — CH2— COO™ + H*

I\lle * I|\|H3
Dung dich lysin lam gidy quy hoa mau xanh
H2N — [CH2]4— CllH — COOH + H20 5 H3N*™— [CH2]s— (%H - COO +OH

NH: *NHs

2.2.3.Phan wng riéng cua nhom —COOH: phan wrng este hoa

Tuong ty axit cacboxylic, amino axit phan tng v&i ancol tao este, khi ¢6 mat axit vo co
manh (HCI)

NH; — CH; — COOH + C;Hs0H S NH2 — CH2 — COOC2Hs + H20O
Thuc chét este dudi dang mubi: CI" * NHz — CH2 — COOC,Hs
2.2.4. Phdn wng trung ngung
Amino axit tham gia phan Gng trung ngung tao ra polime thudc loai poliamit
ANHz — [CHz]s — COOH —— | NH — [CHas - co} 2+ H:0
axit e-aminocaproic policaproic
3. Ung dung

Amino axit thién nhién (hau hét Ia a-amino axit) 1a nhitng hop chat co s kién tao nén
protein cua co thé song.

Mudi mononatri cta axit glutamic 1am gia vi cho thirc dn, axit glutamic 13 thuéc hd trg
than kinh, methionin la thuoc bé gan.

AXit 6-aminohexanoic (axit e-aminocaproic) va axit 7-aminoheptanoic (axit -
aminoenantoic) la nguyén li€u san xuat nilon-6, nilon-7...

BAI TAP
1. Viét cong thirc ciu tao cac dong phan amino axit c6 cting cong thirc phan tir C4HgNO
2. Viét phuong trinh héa hoc ctia cac phan tng giira:
a) Glyxin lan lugt véi NaOH, HSO4, CH3OH (c6 HCI x(c tac).
b) Alanin lan lugt véi NaOH, H2SO4, CHsOH (c6 HCI xdc tc).

3. C6 ba chat hitru co: NH,CHCOOH; CH3CH.COOH; CH3[CHz]sNH,. Lam thé nao nhan
biét chung?
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4. Viét phuong trinh héa hoc ctia phan tng tring ngung
a) Glyxin ~ b) Alanin  ¢) Valin

5. a-amino axit (X) c6 phan traim khdi luong cac nguyén tb: 40,45% C, 7,86% H, 15,73%
N, con lai la oxi. Xac dinh cong thire don gian cua (X).

6. Este (A) duoc diéu ché tir amino axit (B) va ancol metylic. Ti khéi hoi cta (A) so véi
hidro la 44,5. D6t chdy hoan toan 8,9 gam este (A) thu duoc 13,2 gam COz, 6,3 gam
nude va 1,12 lit N2 (diéu kién tiéu chuan).

a) Xac dinh cong thtrc phan tu
b) Viét cong thirc cdu tao cia (A) va (B).



