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TONG ON LY THUYET AMIN - AMINO AXIT - PEPTIT

VA PROTEIN

A. AMIN

I. Khai niém, phan loai va danh phap
1. Khai niém
Khi thay thé mot hay nhiéu nguyén t hidro trong phan t&r amoniac (NH;) bang

mot hay nhiéu géc hidrocacbon, ta dugc amin.

Cong thuc chung: R-NH,, R-NH-R, R-N(R")-R" (véi R, R', R" la cac goc
hidrocacbon).
Vi du: CH3-NH2 (metylamin), C6H5-NH2 (anilin), CH3-NH-C2H5 (etylmetylamin).

2. Phan loai

e Theo bac ciia amin: Bac cla amin duoc tinh bang sé goc hidrocacbon lién

két véi nguyén tl nito.
o Amin bac I: R-NH2. Vi du: C2H5NH2.
o Amin bac II: R-NH-R'. Vi du: CH3-NH-CH3.

o Amin bac Ill: R-N(R')-R". Vi du: (CH3)3N.

e Theo goc hidrocacbon:

o Amin no, don chuc, mach hé: C H

n 2n+3N (n=1).
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o Amin thom: Nguyén t&r N lién két truc tiép véi vong benzen. Vi du: CeHs
NH2 (anilin).
3. Danh phap
e Tén godc-churc: Tén gbc hidrocacbon + amin.
Vi du: CH3NH2 (metylamin), C2H5NH2 (etylamin).
o Tén thay thé: Tén hidrocacbon tuong (ng + vi tri + amin.
Vi du: CH3-CH(NH2)-CH3 (propan-2-amin).
e Tén thuong: Chi dp dung cho mot s6 amin.
Vi du: C6H5NH2 (anilin).
Il. Tinh chat vat li

e Cac amin nhu metylamin, dimetylamin, trimetylamin, etylamin la nhirng chat
khi & diéu kién thudng, cé6 mui khai khé chiu, tan nhiéu trong nudc.

e Céac amin cé phan ti khoi cao hon la chat 1dng hodc ran, do tan trong nuéc
gidm dan khi phan ti khoi tang.

e Anilin la chat’léng, khong mau, rat déc, it tan trong nudc nhung tan tot trong

etanol, benzen.
e Nhiét do sbi clia amin cao hon hidrocacbon nhung thap hon ancol cé cung

phan t& khoi do lién két hidro N-H...N yéu hon O-H...O.

I1l. Tinh chat héa hoc

1. Tinh bazo

Do trén nguyén t& N con cap electron tu do nén amin cé tinh bazo.
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Tac dung v6i nuéc: R-NH, + H,0 = R—NH3Jr + OH™ (Iam quy tim hda xanh,

phenolphtalein hdéa héng, trir anilin).

Tac dung véi axit: Amin tac dung véi axit manh tao thanh mudi amoni.
Vidu 1: CH3NH2 + HCl - CH3NH3CI (metylamoni clorua).

Vidu2: C6H5NH2 + HCl » C6H5NH3CI (phenylamoni clorua).

So sanh luc bazo:

Amin no (goc day e) > NH; > Amin thom (goc hat e)

Amin bac Il > Amin bac | (cung gbc no)

Vi du: (CH3)2NH > CH3NH2 > NH3 > C6H5NH2.

2. Phan Ung thé & nhan thom cua anilin

Do anh huéng ciua nhém -NH,, (nhém day electron), anilin dé dang tham gia

phan (ng thé vao nhan thom & céc vi tri ortho va para.

Tac dung véi dung dich brom: Anilin lam mat mau nuéc brom va tao két tua

trang 2,4,6-tribromanilin.

C6H5NH2 + 3Br2 - CGHZBr3NH2i (trang) + 3HBr

B. AMINO AXIT

I. Khai niém va cau tao

Amino axit 1a loai hop chat hitu co tap chic, phan t& chta dong thoi nhdém
amino (-NH2) va nhém cacboxyl (-COOH).

Cong thuc chung: (H2N)X-R-(COOH)y.
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O trang thai tinh thé&, amino axit ton tai & dang ion ludng cuc (zwitterion): H;N

*+.R-COO". Trong dung dich, dang ion ludng cuc nay can bang véi dang phan tu.
Il. Danh phap

Thuong dung tén thuong hoac tén ban hé thong.

Tén thuong (Ki

Cong thuc Tén thay thé
hiéu)
Glyxin (Gly) H2N-CH2-COOH Axit aminoetanoic
Alanin (Ala) CH3-CH(NH2)-COOH Axit 2-aminopropanoic

Axit 2-amino-3-
Valin (Val) (CH3)2CH-CH(NH2)-COOH
metylbutanoic

HOOC-[CH2]2-CH(NH2)-
Axit glutamic (Glu) Axit 2-aminopentandioic
COOH

HZN-[CH2]4-CH(NH2)-
Lysin (Lys) Axit 2,6-diaminohexanoic
COOH

IlIl. Tinh chat vat li

Amino axit la nhitng chat ran, khéng mau, vi hoi ngot, cé6 nhiét dé6 néng chay

cao va dé tan trong nudc do ton tai ¢ dang ion ludng cuc.
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IV. Tinh chat héa hoc

1. Tinh luong tinh
Amino axit vua c6 tinh axit (do nhédm -COOH) vua cé tinh bazo (do nhém -NH2).
Tac dung véi axit manh: H,N-CH,-COOH + HCI - CIH3;N-CH,-COOH
Tac dung véi bazo manh: H,N-CH,-COOH + NaOH - H,N-CH,-COONa + H,0O
2. Tinh axit - bazo cua dung dich
Tuy thubc vao so lugng nhém -NH,, va -COOH trong phan tu:
e Néu s6 nhém -NH,, = s6 nhéom -COOH (Gly, Ala, Val): Méi truong trung tinh,
khong lam déi mau quy tim.
e N€u s6 nhom -NH, > s6 nhém -COOH (Lys): M6i truong bazo, lam quy tim
hda xanh.
e Néu s6 nhém -NH, s6 nhém -COOH (Glu): M6i truong axit, lam quy tim héa
do.
3. Phan ung este héa
Nhom -COOH cla amino axit c6 thé phan Ung véi ancol tao este.
H,N-CH,-COOH + C,H OH = H,N-CH,-COOC,H_ + H,O (xuc tac HCI khi)
4. Phan ung trung ngung
Cac phan td amino axit cé thé két hgp vdi nhau bang cach tadch nudc dé tao
thanh cac polime goi la polipeptit.

o
nH2N-CH2-COOH - (-NH-CHZ-CO-)n + nHZO (t%)
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San pham la poliglyxin.

C. PEPTIT VA PROTEIN

. Peptit

1. Khai niém va cau tao

Peptit 1a hgp chat cha tlr 2 dén 50 gbc a-amino axit lién két véi nhau bang céc
lién két peptit.

Lién két peptit la lién két -CO-NH- gilta hai don vi a-amino axit.

Phan loai:

e Oligopeptit: chira tir 2-10 goc a-amino axit (dipeptit, tripeptit,...).

e Polipeptit: chira tir 11-50 goc a-amino axit.

Vi du: Gly-Ala la moét dipeptit tao béi Glyxin va Alanin.
2. Tinh chat héa hoc

e Phan itng mau biure: Trong moi truong kiém, cac peptit (trir dipeptit) cé
thé tadc dung vdi Cu(OH)2 tao thanh hgp chat mau tim dac trung. Phan Ung

nay dung dé nhéan biét peptit cé tir 3 géc a-amino axit tré 1én.

e Phan i&ring thuy phan: Peptit cé thé bi thiy phan hoan toan (trong moi
truong axit hoac kiém, dun néng) tao ra cac a-amino axit, hoac thiy phan
khéng hoan toan tao ra cac peptit ngan hon.

Vi du thuy phan hoan toan: Gly-Ala-Val + 2H20 - Gly + Ala + Val (xUc tac H

* hodc OH, t°)
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Il. Protein

1. Khai niém va cau tao

Protein la nhitng polipeptit cao phan t& cé phan t& khoéi t&r vai chuc nghin dén
vai triéu.

Protein dugc cau tao tUr mot hodc nhiéu chubi polipeptit két hop lai. Protein cé 4
bac cau trudc: bac mot, bac hai, bac ba va bac bon.

2. Tinh chat

e Tinh tan: Protein cé thé tan trong nudc tao dung dich keo (protein hinh cau

nhu albumin) hoac khéng tan (protein hinh sgi nhu keratin).

e Su dong tu: Khi dun néng hoac cho tac dung véi axit, bazo, mét s6 muéi,
protein sé bi dong tu va tach ra khoi dung dich.
e Tinh chat héa hoc: Tuong tu peptit, protein cé phan rng mau biure va phan

ing thay phan.

D. CAC DANG BAI TAP THUONG GAP
1. Dang bai tap ly thuyét

Nhan biét, so sanh tinh chat, viét phuong trinh phan itng, dém s6é dong phan, so

peptit.

Vi du: Sap xép theo chiéu tang dan luc bazo: C6H5NH2, NH3, CH3NH2, (CH3)2

NH.

Dap an: C6H5NH2 NH3 CH3NH2 (CH3)2NH.
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2. Dang bai toan dot chay

Nam virng céng thic téng quéat va ap dung cac dinh luat bdo toan (nguyén té,

khoi lugng).

Cong thuc dot chay amin no, don, ho an2n+3N:

CnH2n+3N + (6n+3)/4 02 - nCO2 + (2n+3)/2 H20 + 1/2 N2

Luu y: n Neogp = 15N

H20 ' 'CO amin’

3. Dang bai toan tac dung véi axit/bazo

Ap dung dinh luat bao toan khéi lugng va phuang phép tang gidm khéi lugng.

mmuﬁ'i - mamin/amino axit T maxit/bazor

Vi du: Cho 15 gam hoén hgp X gdbm glyxin va alanin tdc dung vira du véi dung
dich HCI, sau phan Ung thu dugc 25,9 gam mugdi. Tinh khéi lugng HCI da phan

ang.

Gigi: Ap dung BTKL: m,of= M Js - My =259 -15=10,9 gam.

Cl muoi

4. Dang bai toan thuy phan peptit

Nam vitrng moi quan hé vé s6 mol gilta peptit, nuéc va amino axit.

(A) | (peptit) + (n-1) H,0 - nA (amino axit) (Thuy phan khong hoan toan)

(A)r| + nNaOH - n muéi + H20 (Thay phan trong moi truong kiém)

Vi du: Thuy phan hoan toan 1 mol pentapeptit X thu dugc 3 mol Gly, 1 mol Ala,

1 mol Val. Tinh sé lién két peptit trong X.
Giai: X la pentapeptit (tao tr 5 gbc amino axit) nén cé (5-1) = 4 lién két peptit.
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