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AMINO ACID

Thé nao 1a amino acid?
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AMINO ACID

Mach hydrocarbon

as
I |
H o)
Nhom amino Nhom carboxyl

*) Pinh nghia
- ChtUa nhém chlc amino (NH.,)
- ChUra nhém chUc carboxyl (COOH)



Phan loai amino acid

1. Theo vi tri nhém amino so vOi nhoém carboxyl

+ —
- a-amino acid H3N-CH>-CO»

: : + —
- 3-amino acid HsN-CH,-CH,-CO»

+ —
- y-amino acid H3N-CH2-CH2-CH2-C02



. Theo mach hydrocacbon

Khong phan cutc
Phan cutc

Mang dién tich

— Mang dién tich duong
— Mang dién tich am

I. Amino acid trung tinh

Mach théng khong phan cuc (Gly, Ala, Val, Leu, Ile)
Mach théng phan cuc (Ser, Thr, Asn, Gln)

Chtra nhan thom (Phe, Tyr, Trp)

Chtra luu huynh (Cys, Met)

Chtra nhém amin bac 2 (pro)

II. Amino acid co tinh acid (Asp, Glu)
III. Amino acid co tinh base (Lys, Arg, His)

LR WN s




Amino acid trung tinh

. m I

H;ﬁ—l.i:—CDD“ H3F4—c|:—con- H:N=¢=CO0" H;ﬁ—(lZ—CDD“ H3I~+~I—(I'I—CE}D' HZNL(IZ—CDD'
H H H H H H
Glycine Alanine Valine Leucine Isoleucine Proline

ngﬁ-tl:—-:ocr H:,_FJ—{IZ-CDD‘ Hgﬁ-{lz-cc:-cr Hgﬁ—-:l:-cc}n-
H H H H

Cysteine Methionine Phenylalanine  Tryptophan

@ 2000 £&5M Prezs and
Jitauer fczociates, Ino,



Amino acid phan cuc

Ei! ‘!E!I CH,

H3rfx—f|:—ccu::- H3r1'4—n:|:—c-:ucr H;PTJ—{I:—CGD‘ Hﬁ—:]:—r:ma- H3rf4—r|:—cc:uc:u-
H H H H H
Serine Threonine Tyrosine Asparagine Glutamine

Amino acid co tinh base Amino acid c6 tinh acid

. +
Haﬁ—(lz—cm- ertl—{lf—CDD‘ H3I:J—(I2—CDD‘ H;N=C=C00" H;N—C—C00"
H H H H b

Lysine Arginine Histidine Aspartic acid Glutamic acid

@ 2000 & 50 Press and
g er Loccariates Iae



Danh Phép
1. Danh phap thong thudng:
- Xuat phat tU ngudn gbc cUa hop chat.
- 20 a.a dugc tim thay khi thUy phan protein thién nhién.
+) 1a cac a.a bac mOt
+) nhém amino G vi tri o
Cau tric chung: Truong hop dac
p biét &
R—CH—CO," o

I 2
NH3™"




- Tén thong dung va ki hiéu cUa 20 a.a c6 trong protein

thien nhien.

Alanin A, Ala Leucin L, Leu
Arginin R, Arg Lysin K, Lys
Asparagin N, Asn Methionin M, Met
Acid Aspartic D, Asp Phenylalanin F, Phe
Cystein C, Cys Prolin P, Pro
Glutamin Q, GIn Serin S, Ser
Acid glutamic E, Glu Threonin T, Thr
Glycin G, Gly Tryptophan W, Trp
Histidin H, His Tyrosin Y, Tyr

Isoleucin I, Ile Valin V, Val



2. Danh phap IUPAC:

Acid + v tri “-NH,” + amino + tén HC + oic

H3sC Acid 3-aminobutanoic
\|/\COOH
NH, Acid B-aminobutanoic

NH»

H3C COOH

oH Acid 2-amino-3-methylpentanoic
3



PoOng Phan
1. Bbng phan cau tao:
+) POng phan vé cau tao mach
-Ck%rg(glng phan vé vi tri nhém amino
Amino acid C,H,NO, c6:

+) Hai dong phan do cau tao mach

carbon: C,3H3
CHa-CH,-CH-COOH CHy-¢-COOH
NH> NH,

+) Ba dOng phan vé vij tri nhom amino

CH3—(|3H-C H>-COOH (|3H2-CH 2-CH2>-COOH H>oN-C H2—C|3 H-COOH
NH>» NH> CHs;



2. BOng phan quang hoc
+) Tat ca céc a.a trong tU nhién (trkr glyxin) déu c6 C,_
bat doi xUng.
+) Dua vao cau hinh Fisher cUa glyceraldehyd xac dinh
cau tric 1ap thé cla cic aminoacid.

'CHO CHO
CHOD-2¢ —H H—C ~COHD
3éH20H éHZOH
L-Glyceraldehyde p-Glyceraldehyde
COO"~ COO~
- e,
CH, CH,

L-Alanine p-Alanine



+) Tat cd cac aminoacid trong tU nhién déu c6 cau hinh

L-
CO,~ CO,~ g
\: _
/
H R R
v COO™ COO™
H 3N---—C= —H H—C —NH3
CH3 CH3
L-Alanine p-Alanine
Co trong tu Khong co trong tU nhien

I PN



+) Cau hinh tuong doi cla cac a.a dugc xac dinh theo

vl tri nhém amino.

COOH COOH
CZHS C2H5
| COOH D
HO H
H
CHs

.\Bai Tap\BTdai cuongaa.ppt
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Phuong phap di€u ché

[. Thuy phan protein

acid hoac
base
1. Phurong phap Fischer

Protein > HOn hOp a-aminoacid

HCI khi
R—(IIH—COOH + C,H.OH L, R-(llH-COOC2H5

NH, “NH,
OH "
H,0
R-CH-COOH - : R-CH-COOC,H;
NH, OH"(Ag,0)  NH,

o-aminoacid



2. Phurong phap Darkin

Hon hop Alcol benzylic  Amino acid 1 nhém
Aminoacid amin, 1 nhom carboxyl
Cac phuong
| tach phap thich

Hon hop a}}g;%‘ninoacid
+) MOt sO cac phuong phap tich a-Aminoacid
- Duing nudc d€ két tinh a-Aminoacid it hodc khong tan trong nuGc
- Dung thuOc thir dac biét d€ phat hién va tach riéng.
- Duing phuong phép trao doi ion.

- Dung phuong phap sac ky.



[1. Phuong phép tOng hop

1. TOng hop cic a-Aminoacid

1.1. Pi twr a-halogeno acid(S,)

R(FHCOOH NH., du R(llHCOONH4 H,0/H" R(llHCOO'
X ~ NH, NH*

CH3(‘3HC02H . NI CH3(|3HC02 + NH.Br

Br -
NH, H =65+ 70%



1.2. bi ttr a-ceto acid

NH,
NAB > R—(|3H—COOH
aBh, NH,
R'NHNH, [H]
R—%— COOH > R- C— COOH —> R- CH COOH
N-NH-R |\|H2
a-cetoacid hydrazon
H,NOH [H]
» R- C— COOH —> R- CH COOH
N-OH |\|H2
oxim a-aminoacid
(I? CH,CHCO
NH,, H,,Pd CH3CHCO,H
CH,CCO,H —2—2—5  °|

NH,



1.3.T6éng hop Strecker (1850)

O

H
RyjH ) NHs RCHCO,H

,) HCN ll\IH
3) H+: HZO ’

, O
+) BUOc 1 I

NH,CI o
o CH3(|:HC =N
+) Budc 2 NH,
1. H,0, HCI, t° B
CH;CHC=N - CH3(|:HC02

| 2. OH
NH, NH,"*

CH,CH



1.4.T6éng hop tir ester c6 chilfa nguyén t& hydro linh

nqa

+) Budc 1;
C,H.OH i
CH;CONHCH(CO,C,Hz), - CH;CONHC (CO,C,Hs),
C,H.ONa Nat
+) Budc 2;
CH;CONHC (CO,C,Hs), ~-tHoX ;CH3C0NH(|3(C02C2H5)2
+
Na CH,-R
+) Budc 3

CH;CONHC(CO,C,Hsx), — 1 HB7H,0, € "RCH,CHCOOr
| 2. t°,-CO, -
CH,-R NH;



0O 0
| CH,ONa | .-
CH,CNHCH(CO,CH,CH), > CH;CNHC(CO,CH,CHs),
CHBOH Na+
I
+

- CoHCH,Cl CH3CNH(|3(C02CH2CH3)2 HHC]?rtO > H,N (lj(COZH)z

)
CH2C6H5 CH2C6H5

- CO,, t° _
S C6H5CH2CHC02

|
NH,
+
H = 65%



1.5.Téng hop ttr Kali Phthalimid (phurong phdp
Gabriel)

1
N K 1) XCH(C02>(32H5)2
Z)NaOC2H5 R|CHC02H
| 3) RX NH,
O 4) H+, HzO, heat

- Hiéu sudt phdn Ung cao, san phdm dé tinh ché

- C6 thé thay thé XCH(CO,C,H,),bang X-R-CO,R’



0 O
// ) KOH //
2) BFCH(C02C2H5)2 -
@ENH SocE @ENQ(Cozcsz)z
\ \
O O
¢C6H5CH2C1
O
)H", H,0 {
CGHSCH2$HC02H i) O},I' = ©E>N(|3(COQC2H5)2
NH2 2 \\ CH2C6H5

H =84 +85% O



VD: Tong hop Glycin

O

N-K* + CICH,CO,C,H, —>

0
Potassium Ethyl chloroacetate
phthalimide
O
CO,H
1) K =
N— CH,CO,C,H. Ezi Hng’HZO > CH,CO, + @ + C,H;OH
1\|]H CO,H
0 + 7
(97 %) Glycine Phthalic

(85%) acid



2. TOng hop cac f-Aminoacid

2.1. Pi ttr acid a-ethylenic

NH

R-CH=CH-COOH —> R-(EH-gHZ—COOH
e P NH;

acid a-ethylenic B -aminoacid

2.2. Di ttr aldehyd

COOH
O | NH,/ROH
R-C* + CH 3> R-CH-CH,-COOH + HQ +Co0)
H | 2 | 2 2
COOH NH

2
..\Bai Tap\BTDC-CHH.ppt
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Tinh chat hda hoc
I. Tinh acid - base

Phan Ung acid-base nOi phan tU tao thanh ion ludng cuc
zwitterion (muoi noi).

0 a
R—(IZH—COZH — R—(IZH—COZ'
NH> NH3"

- Chat két tinh c6 nhiét d6 néng chdy cao.
- Khong tan trong dung moi phan cuc, tan trong nudc.

- Dung dich aminoacid trong nuéc c6 momen luGng cuc
cao.



Glycine
(Gly, G)

H H

o,
)

+H3N CO0-

H
*HsN—C—CO0"~

H

Glycine
(Gly, G)

Alanine
(Ala, A)

CH;

2

*HsN COO-

CHs
+Hz;N—C—CO0O0~

H

Alanine
(Ala, A)



Trong dung dich acid

I I
R C./  pK, R C
NeT 0T 3 HOY - K}c\/ SOH + H,0
H.N H H,N H
Trong dung dich base |C|) (”)
R C K R
70\/ So- + oH- =2 g7 Do+ HO
H.N H H,N H
& 2004 Thomson/Brooks Cole
- Tai pH<pK__,, aminoacid bl proton hoa tao cation.

- Tai pH>pK _,, aminoacid cho proton tao anion.

a2’



R O R O R O

+ H,0* o] | ou ||
H.NCHCOH =— H.NCHCO- =—— [,NCHCO-

PSP T P
Proton

0 2 A anion
biem dang dién

- Mbi truOng acid: anion COO- (khéng phai NH,) déng vai tro
base nhan proton H* .
- Méi truOng base: cation amonium NH,* (khéng phdi -COOH

dong vai tro acid cho proton H* .
- biém dang dién (pH,): 1a gia tri pH ma tai d6 nOng do

ion luGng curc 1a 16n nhat. pl.ppt
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- Aa co mach HC (mach ben) la khong ion hoa, co pl
nam trong khodng 5-6

- Aa c6 mach HC (mach ben) la ion hoa, co tinh acid, c6

pH. nam trong khodng 3,2-3,5.

- Aa c6 mach HC (mach ben) la ion hoa, co tinh base, co

pH. nam trong khodng 7,6-10,8

Ung dung: SU dung pH, dé tach cac aa (phuong phap dién
di).
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+ —
_OZCCHZTHCOZ_ CH3CHC 02_ H3N(C H2)4CHC 02
O g, @ @

*NH, "NH,

O ® O /
O
O @
+ OO O O _
O O .

..\Bai Tap\BT pl.ppt
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II. Tinh chat cUa nhém carboxyl

1.Phan Ung vOi base

- Tao muodi va nudc

R-CH-COOH | NaOH =g~ R-CH-COONa
NH, NH,

- Tao muOi phlc noi vdi cac cation kim loai

nang. H
I
0=C—0._ _N—CH-R
2R-CH-COOH + CuO, — H_.Cu_H
NH, R-CH-N O0—C=0

H



2. Phan Ung tao ester, xuc tac acid vo

cO

R-CH-COOH | R.op e R-CH-COOR' CI
S 2

NH2 +NH3

O
I

CH;CHCO, + CH;CH,OH — CH3;CHCOCH-,CH; C1

| |
NH, NH,
_l_

" H=89-92%
3. Phan Ung vGi PCI,

+
H,N-CH-COOH + PCly —~ [HgN-(llH-COCI}Cl' + POCl3
R R



4. Phan Ung loai nhém CO,

HN-CH-COOH SN HN-CH;  + co,t
R R

I1. Tinh chat clla nhém amino
1.Phan Ung vOi acid v6 cO

- Tao muOi v6i acid vo cO thong thudng

RCH-COOH | R-CH-COOH
NH; "NH,CI
- Tao hydroxy acid vGi acid HNO,

R-CH-COOH | T
OH

R-CH-COOH ¢ po,
NH,



2.Phan Ung alkyl hoa.

+
H2N-§IH-COOH + R'X —> HZI}I-(FH-COOH X
R R'R

3. Phan Ung tao imin

_______________

R-C0 +H2§NEH-COOH — RL?N-&H-COOH

Imin



4.Phan Ung acyl hoa.

CH,CO),0
R?HCOZ( L9, RCHCO,H
NH, CH,CONH
)
ROOAE BN cmrcoon —HAL, Reo-ns-cH-coOH
H R + NaOH |
R
" 0
||
NH;'CHCO, CH5CCl > CH,C—NHCHCO,H
CH,CH(CH,), CH,CH(CHs),

\ (CH,CO),0 /




5. Phan Ung vOi Ninhydrin

O

: 0 O~ )
O O
OH | i |
+ H,NCHCOH ——~ N c + RCH + CO,
OH |
0 . 0 O

An a-amino acid
Ninhydrin (Purple color)

& 2004 Thomson/Brooks Cole

co che pu Ninhidrin.ppt A =570 nm; Xanh tim

- A.a phan Ung v6i ninhydrin tao phUc mau xanh tim, con goi la
mau tim Ruhemann, hap thu 4nh sang tai A = 570nm. Riéng prolin

cho mau vang.

UD: Phan Ung ninhydrin dugc ud d€ phat hién vét van tay nguoi.


file:///storage/tailieu/files/source/2011/20111103/dungdkh65/co che pu Ninhidrin.ppt

[1I. Phan Ung c6 su tham gia cUa ca hai nhém

carboxyl va amino.

- Phan Ung dun néng cUa cac amino acid

+) a-aminoacid

R-CH- C OH

H NH H}\l H

Ho—q CH-R
O

+) [3-aminoacid

R-CH~CH-COOH
'NH, H:

O
- 2H20> R_/CH_C\
” NI\-I )\IH
,C—CH-R
O
dicetopiperazin
= NH3
T R-CH=CH-COOH

acida-ethylenic



+) Y, O, W,...-aminoacid

- H,0 " }:H G

R-GCH-CHCH7GR0 P k
HNH. ... OH: 9
O
Y-aminoacid Vlactam
CH>-CH
hO i C\ 2
GHy7CHy CHym G20 o NR__CH;
HNH. OH: G
O
acidY-amino butyric butyro lactem
+) 0-aminoacid - O-lactam

+) w-aminoacid >~ w-lactam



[1I. Cac phdn Ung dac biét clla mOt s
12IR1RQEH ra nhan aryl (nhan thom, phan Ung Xantoproteir
- Phan Ung cla aminoacid chUa nhan aryl véi HNO, dac cho

mau vang do sU nitro hoa vong benzen.
O2N

HNO
HO@CHZ—QH—COOH — HO@CHZ—QH—COOH

NH; NH,
- S&n pham khi cho thém kiém vao chuyén thanh mau da
5>"A.a c6 ch(ta Iuu huynh
- Phan Ung cUa cac aminoacid ch(a luu huynh vGi Pb%/OH-
cho két tUa PbS mau den.



3. A.a c¢6 chUa nhan phenol (Phan Ung Milon)

- Phan Ung cUa aminoacid chfa nhan phenol vOi dung dich
HgNO, khi dun séi trong hon hgp acid HNO, va HNO, cho
két tUa mau nau do.
tyrosin: HO@CHZ—QH-COOH
NH>
4. A.a c6 chlra vong imidazol (Phdn Ung Pauli)

- Acid diazobenzosunfonic phan Ung vOi aminoacid ch(ta
vong imidazol trong méi truOng kiém tao hop chat azo c6
mau do anh dao.



5. A.a c6 chUa vong indol (Phan Ung
Rogenh§imbacid ch(ra vong indol phdn Ung v3i HCHO 0,1%,
c6 mat cUa HgSO, cho mau tim.

tryptophan: @*CHZ-QH-COOH
N NH,

H
6. Phan Ung dudi tic dung cUa men.

- Oxy héa cac a.a bang tac nhan oxy héa hodc enzym tao
thanh ceto acid. Sau d6 cetoacid bl decacboxyl tao thanh

0
aldehydg ci-coon 9 Rrccoon + NH
I{I H enzym I
2

o-aminoacid a-cetoacid

-C
R-C-COCH —fz> RCHO + col
O ..\Bai Tap\BTDC-CHH.ppt
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Amino acid trung tinh

CO0~

+ |
|-|3|~.|—cI —H

CO0~

+ |
|-|3N—c|—|-|

H CH;

Glycine Alanine
CO0"~

+
H3N—(|Z—H

CH,

CH
£ %

CH; CH;

Leucine

+ -
L
H,C CH,

Proline

CO0~
+ |
H 3N_(|: _H
|-|—c|—f:|-|3
o
CH;

Isoleucine

CO0"-
s |
H3N—C| —H

CH
LN

CH; CH;
Valine

Co0~
g |
H3N-—-C|——H
b
CH,

I
S

|
CH;

Methionine



Amino acid trung tinh

Amino acid phan cutc

(o]0 N CO0"
& | a
|-|3N—t|:—H H3N—C|—H

CH,OH H—(ll—OH
CH;

Serine Threonine

C00"

% |

H3N—(I:—H

i

/c\

H5N o

Asparagine

COO™
s |
H3N—(IZ—H
i
SH

Cysteine

COO0™
HN —(|: -
H,

C
7N

H.N O

Glutamine



Amino acid mang dién tich duong

Amino acid co tinh base

CO0~ CO0" CO0~
H;N—C—H  H;N—C—H HsN—C —H

CH, CH, CH;

CH, CH, C—NH

CH, CH, e

CH, NH i

*NH, C—=NH,
NH,

Lysine Arginine Histidine



Amino acid mang dién tich am

Amino acid co tinh acid

CO0- C00"
H;N—C—H  H;N—C—H
CH, CH,
c|00' CH,
CO0"

Aspartate Glutamate



O}y OH

O
1> |, | T st

= H,0*
RCH + :NH, — RCHNH, — RCHNH, ———— RCH=NH RCH—NH — RCH—NH,
S \L2 | |
CN CN
Intermolecular proton Imine a-Aminonitrile

transfer
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