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AMINO AXIT
1. Ly thuyét
1.1. Kh&i niém va Danh phap
a. Khai niém
Thanh phan phan t&: C, H, O, N.
Céng thure chung (NH2)xR(COOH)y voi x,y>1

Khai niém: Amino axit la loai hop chat hivu co tap chirc ma phan t& chira ddng thdi nhom
amino (NH;) va nhém cacboxyl (COOH).

Vi du: CH3-CH(NH2)-COOH (alanine)
b. Danh phap

Axit+ sb thir tw C gén v&i NHz + amino + tén gbc axit twong trng.

Bang 3.2. Tén goi clia mot s6 amino axit

Tén ban Tén Ki
Cong thirc Tén thay thé hé théng thung higu
CH,-COOH
I:IHZ axit 2-aminoetanoic axit aminoaxetic glyxin  Gly
CHE'_?H_CDDH axit 2—-aminopropanoic axit alanin  Ala
NH, c.—-aminopropionic
CHT{FH_{?H-GDDH axit axit valin  Val
CH3; NH» 2—-amino-3-metylbutanocic a—aminoisovaleric
HaN-[CHg]s ?HCUDH axit axit lysin Lys
NH, 2 6-diaminochexanoic  «, e-diaminocaproic
HOOC-CH-CHy-CH,-COOH axit axit axit  Glu
NH; 2-aminopentan-1,5-dicic  c—aminoglutaric  glutamic

1.2. CAu tao phan tir

O trang thai két tinh aa ton tai & dang ion lwdng cuc.

Trong dd dang ion chuyén mét phan nhé thanh dang phan t.
H2N-CH2-COOH « H3N* — CHz — COOr
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dang phan t dang ion lwéng cwc

1.3. Tinh chat héa hoc

Tinh chét lwéng tinh

Amino axit tAc dung v&i dd axit vé co manh va dd bazo manh
H>NCH2COOH + HCI — CIHsNCH>COOH

HsNCH>COOH + HCI — CINCH>COOH

H>NCH>COOH + NaOH — H>NCH>.COONa

Tinh axit - bazor cia dung dich amino axit

Amino axit (NH2)xR(COOH)y

Khi x =y, pHaa =7

H2N-CH2-COOH « H3zN* - CH2-COOr

Glyxin

Khix <y, pHdd <7

HOOC-CH2CH2-CH(NH2)-COOH « -OOC-CH2CH2CH(*NH3)-COO" + H*
Axit Glutamic

Khi x >y, pHdd > 7

NH2-[CH2]4-CH(NH2)-COOH « H3N*-[CH2]4CH(+NH3)-COO" + H*
Lysin

Phan ng riéng cua COOH: Phan trng este hbda
H2NCH2COOH + C2Hs0H < HoNCH2COOC:Hs + H20

Phan trng trung ngwng

NH2N-[CH2]5-COOH — (-NH-[CH2]5-CO-)n + nH20

axit & -aminocaproic Policaproamit

1.4. U'ng dung

La nhitng hop chét co sé& dé kién tao nén cac loai protein trong co thé séng.

Mudi Mononatri ctia Axit Glutamic diing lam bt ngot, axit glutamic 1a thudc bo tro than
kinh, methionin la thudc bo gan.

La nguyén liéu dé san xuét nilon 6, nilon 7, ...
2. Bai tap minh ho

2.1. Dang 1: Bai tap dét chay amino axit
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Bai 1: Amino axit X chtra mét nhom amin béc | trong phan tir. Dbt chay hoan toan mét lwong
X thu dwgc VCO: : VN2 = 4:1. Cdng thirc cau tao cla X la:

A. HOOC — CH2CH(NH2)COOH

C. Ho2NCH2COOH

B. Ho2NCH2CH2COOH

D. H2NCH2CH2CH2COOH

Hwéng dan giai

Coéng thirc ciia aminoaxit X c6 dang: HaN — CxHy(COOH),
Phan &ng: HoN — CyHy(COOH), — (n + x)CO2 + 1/2 N>
Taco:

Neo,

n

:n+x—>n+x:2(n21)—>x:n:1

I

N,

NI—“

Vay X la: HaN — CH2COOH
—Pbap anC

Bai 2: D6t chay hoan toan 8,7 g amino axit A (chtra 1 nhém -COOH) thi thu dwgc 0,3 mol
COo; 0,25mol H20 va 11,2 lit N2 (dktc). Cong thirc cau tao cua A la:

A. CHs- CH2 (NH2)-COOH

B. CHs- CH2 (NH2)-COOH

C. CHsz — CH2 — CH2(NH3) - COOH
D.CaAvaB

Hwéng dan giai

CTPT: CxHyO2N¢, nN2 = 0,05 mol
Mo @ = Ma—Mc—my—my=38,7-0,3.12-0,25.2 -0,05.2.14 = 3,2
= No) = 0,2

A chi ch¢a 1 nhom -COOH

= Na=no:2=0,1mol

nCO2 =x.na=0,1x=0,3 > x=3

nH20 = (y/2).na= 0,05y =0,25 =y =5
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NNz = (t/2).na=0,05t =0,05=>t=1

= CTPT C3HsO2N

CTCT A: CH3CH2(NH2)-COOH ; H2N- CH; — CH, - COOH

—Dbap anD

2.2. Dang 2: Dan xuat amino axit

Bai 1: Ung véi C3H7NO; cé bao nhiéu déng phan?

A.2

B.3

C.5

D.6

Hwéng dan giai

+ Amino axit: Ho2N — CH2 — CH2 — COOH; CH3 — CH(NH2) — COOH

+ Este ctia amino axit: Ho2N — CH2 — COOCH3

+ Mubi: CH, = CH — COONH,; HCOONH3CH=CH,

+ Hop chét nitro: CHz — CHz — CHz2 — NO»

—DPap anD

Bai 2: Hop chat X mach hé cé cong thirc phan tir C4HsNO2. Cho 10,3 gam X phan (rng vira
da voi dxung diChx NaQH sinr} ra khi Y va dun_g dich Z KrJl’ Yv néng ho’nA' khé‘ng khi’vé lam giéy
qui tim am chuyén thanh mau xanh. Dung dich Z c6 kha nang lam mat mau nwéc Brom. C6
can Z thu m gam muoi khan. Gia tri m 1a?

A. 10,8

B.9,4

C.8,2

D. 9,6

Hwéng dan giai

X tac dung NaOH tao khi Y nén X : RiCOOH3NR>

Dung dich Z lam méat mau nwéc Brom nén Ri ¢6 lién két d6i C=C, suy ra R1 = 27 (1)

Khi Y lam gidy quy tim &m héa xanh nén Y : R:NHz va MY > 29 — Ry + 16 > 29
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= R2 >13 (2)

Taco:Mx=R1+R2+67 =103 suyraR1+ R>=42(3)

Tw (1), (2), (3) R1=27 : CH>=CH- va R2 = 15 : CHaz-
CH2=CH-COOH3NCH3 + NaOH — CH>=CH-COONa + CH3NH2 + H20
0,1mol — 0,1 mol

Giatrim=0,1.94 = 9,4 gam

— bap anB

2.3. Dang 3: Amino axit tac dung v&i axit hoac bazo

Bai 1: Xla mét amino axit. Khi cho 0,01 mol X tac dung v&i HCI thi dung hét 80ml dung dich
HCI 0,125M va thu dwoc 1,835g muoi khan. Con khi cho 0,01mol X tac dung véi dung dich
NaOH thi can dung 25g dung dich NaOH 3,2%. Céng thirc cau tao cta X la:

A. HoN — C3Hg — COOH

B. H2N — C2Hs — COOH

C. H2N — C3Hs(COOH):

D.(H2N)2C3Hs — COOH

Hwéng dan giai

NHCI = 0,01 = naa= X c6 1 nhém —NH;

nNaOH = 0,02 mol = 2nx = X ¢6 2 nhém —COOH

X c6 dang: HoN — R — (COOH)2

nmudi = nHCI = 0,01 = HaN — R — (COONa)2 = 1,835 : 0,01 = R =41(-CsHs)

—DapanD

Bai 2: Cho 10,3 gam aminoaxit X tac dung véi HCI dw thu dwgc 13,95 gam muc‘gi. Mat khac,
cho 10,3 gam amino axit X tac dung v&i NaOH (vtra da) thu dwgrc 12,5 gam mudi. Vay cong
thirc ctia aminoaxit la:

A. H2N-C3He-COOH

B. H2N-(CH2)4CH(NH2)-COOH

C. H2N-C2H4-COOH

D. HOOC-(CH2)2-CH(NH2)-COOH

Hwéng dan giai
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X + HCI:

Ap dung dinh luat bao toan khdi lwong: muci = Mmusi — Mx = 3,65
nHCI = n-NH2 =0,1 mol

X + NaOH:

NNaOH = n—COOH = (Mmuéi — Maa)/22 = 0,1

n—NH2 = n —COOH = Dwa vao dap an amino axit don chirc chi chra 1 nhom — COOHva 1
nhom — NH>

= Naa=Nuc1=0,1 > Mx=10,3:0,1 =103 = X la: HoN — C3Hs —COOH
— Dbap an A

2.4. Dang 4: Amino axit tac dung vé&i axit sau d6 1y hon hop tac dung véi bazo va
ngworcc lai

Bai 1. Cho amino axit X tac dung vtra da v&i 16,6 ml dung dich HCI 20% (d = 1,1 g/ml) thu

dwoc mubi Y. Y tac dung vira dd véi 400 ml dung dich NaOH 0,5M thu dwoc dung dich Z.
C6 can can than dung dich Z thu dwoc 15,55 gam mudi khan. Cong thirc ctia X 1a:

A. H2N-C2H4-COOH

B. H2N-CH2-COOH

C. H2N-C3He-COOH

D. H2N-C3H4-COOH

Hwéng dan giai

Nuel = 0,1 mol; Nnaon = 0,2 Mol

=>Naa=02-01=0,1

H2N-R-COOH (+ HCI) — CIH3N-R-COOH (+ NaOH) — H2N-R-COONa + NaCl
0,1 0,1 0,1 mol
m (H2N — R — COONa) = 15,55 -0,1.58,5=9,7

M (Ho2N - R —-COONa) =9,7:0,1 =97

R =14 (-CHz)

— Dbap an A

Bai 2: Cho 0,1 mol amino axit X tac dung vtra di véi 100ml NaOH 1M thu dwoc chat hivu

co Y. Cho Y tac dung véi dung dich HCI thu dwoc 18,4g mudi. Vay céng thirc clia amino
axit X la:
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A. Hz2N — CHz2 — CH2 — COOH

B. CHs — CH(NH2) — COOH

C. HaN — CH2 — COOH

D. HOOC - CH2 — CH2 — CH(NH2) — COOH

Hwéng dan giai

NNaoH = Na.a = X chi chira 1 nhém —COOH ( két hop véi dap an X chi co 1 —NHy)
H2N-R-COOH (+ NaOH) — H2N-R-COONa (+ HCI) — CIH3N-R-COOH + NacCl
0,1 0,1 0,1
Mubi gdbm: CIHsN — R — COOH (0,1 mol); NaCl (0,1 mol)

= m(CIHsN — R — COOH) = 18,4 — 0,1.58,5 = 12,55

= M (CIHsN — R — COOH) = 12,55 : 0,1 = 125,5

=>R=28(-CH2-CHz2-)

= X la: H2N — CH2 — CH2 — COOH

— Dbap an A

3. Luyén tap

3.1. Bai tap tw luan

Cau 1: Cho m gam H2NCH2COOH phan trng hét v&i dung dich KOH, thu dwoc dung dich
chtra 16,95 gam muoi. Gia tri cia m la?

Cau 2: Amino axit X chtta mot nhdm -NH.. Cho 15 gam X tac dung voi axit HCI (dw), thu
dwoc 22,3 gam mudi khan. Cong thirc cau tao thu gon cua X 1a?

Cau 3: Cho 0,1 mol H2NCsHs(COOH):2 (axit glutamic) vao 125 ml dung dich HCI 2M, thu
dwoc dung dich X. Cho mét lwong vira du dung dich NaOH vao X dé phan (ng xay ra hoan
toan so mol NaOH da phan wng 1a?

Cau 4: Cho 7,35 gam axit glutamic phan &ng véi 140 ml dung dich HCI 1M, thu dwoc dung
dich X. Cho 250 ml dung dich NaOH 1M vao X, thu dwoc dung dich Y. C6 can dung dich Y,
thu dwoc m gam chat ran khan. Biét cac phan rng xay ra hoan toan, gia tri cia m1a?

Cau 5: Amino axit X cd cong thire H2NCxHy(COOH)2. Cho 0,1 mol X vao 0,2 lit dung dich
H2S0O4 0,5M, thu dwoc dung dich Y. Cho Y phan tng vtra‘dl] v&i dung dich gom NaOH 1M
va KOH 3M, thu dwgc dung dich chira 36,7 gam mudi. Phan tram khoi lvgng cla nito’ trong
X la?

3.2. Bai tap trac nghiém

Cau 1: Amino axit Ia hop chat hiru co trong phan tt& c6 chira nhém chirc
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A. cacboxyl va hidroxyl

B. hidroxyl va amino

C. cacboxyl va amino

D. cacbonyl va amino

Cau 2: Cong thirc cla glyxin la
A. CH3NH:2

B. HoNCH(CH3)COOH

C. H.2NCH2COOH

D. CoHsNH2

Cau 3: S nhém amino va sé nhém cacboxyl cé trong mét phan t&r axit glutamic twong &ng
la

A.2va2

B.1vaz2

C.2val

D.1val

Bai 4: S6 ddng phan cau tao cia amino axit ’ng v&i cdng thivc phan tir CsH-O2N 1a
A 2

B.4

C.3

D.1

Bai 5: Dung dich nao sau day lam quy tim déi thanh mau xanh?
A. dung dich alanin

B. dung dich glyxin

C. dung dich lysin

D. dung dich valin

4. Két luan

Sau bai hoc can nédm:

¢ Khai niém, tinh chat hoa hoc dién hinh clia amino axit
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e Ung dung cua Amino axit
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