Chuyén dé béi dudng HSG — Héa hiitu co

CHUONG I: AMIN VA MUOI PIAZONI
Bai: AMIN
L.KHAI NIEM
1.Dinh nghia
Amin 1a dan xudt thé H cla NH;, bang cac gOc hidrocacbon béo hay thom.
Amin loai béo: gOc hidrocacbon 1a gOc ankyl hay xicloankyl
CH;-CH,CH,-NH,

Amin thom, gOc hydrocacbon 1a nhan thom:

2.Bac amin:

Amin bac 1, c6 nhém chlrc amin -NH, dinh v&i 1 gbc hidrocacbon
Amin bac 2, c6 nhém chlc amin —NH dinh v&i hai gdc hidrocacbon
Amin bac 3, N dinh v&i 3 gbc hidrocacbon

RNH, (CHj;).CNH, R.NH  CH3;CH,NHCH; R;N  (CH;)sN
amin bac nhat amin bac hai amin bac ba
II.DANH PHAP

Amin thuOng dudgc goi theo tén théng thuGng hon 1a TUPAC

Tén gbc hidrocacbon+amin X-amino + tén hidrocacbon
(viét lién 1 ch(¥)

Tén théng thudng Tén IUPAC

CH;NH, metylamin aminometan
(CHs).NH dimetylamin N-metylaminometan
(CH,CH,CH,);N tri-n-propylamin N,N-dipropylaminopropan
CH3CH2C|ZH-NH2 sec-butylamin Amino-2-butan

CH,
CH3CH2(|:H - N - CH,CH, metyletyl-sec-butylamin N, N-etylmetylamino-2-butan

CH, CH,

@ NH, phenylamin,anilin aminobenzen(benzenamin)
@ N(CH,), dimetylphenylamin N, N-dimetylbenzenamin

dimetylanilin N, N-dimetylanilin

H 3C@ NH, p-toluidin p-aminotoluen

IIL.LPHUONG PHAP ,T6NG HOP
1. Ankyl héa trurc ti€p amoniac hay amin
NH; tac dung v@i RX tao thanh mudi:
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CH3CH2-BI' + NH3 M - CH3CH2NH3+BT_ O] ﬁﬁa_ff — CH3CH2NH2
2 Phan Uing khir
a, Kh(r hgp chat nitro
Nhom nitro bi kh(r thanh amin bac nhat. Phan Ung chl yéu dung d€ di€u ché amin thom. Téc
nhan kh(r c6 thé€ 1a hidro héa xtic tac hay tac nhan kh(r héa hoc trong dung dich.

CH, CH,
NO, H NH,
p, t’ .
H Fe H
3 3
CoILOH, HOT ¢
NO, NH,
372
b,Kh( hop chat NPm NH,

Nitrin bi kh(r bang hidro trén xtc tac hodc bang LiAlH, trong dung dich d€ tao thanh amin bac
nhat:

H,Ni
R-C=N — 3 R-CH.,-NH,
. hay LiAlH,

IV.CAU TRUC

Amin 1a sdn phdm thé clla NH;, nén néi chung c6 cau triic gidng cdu tric cla NHa:

NH; R-NH, R-NH-R R-N-R

|
] R

V.TINH CHAT HOA HOC
1. Tinh bazo

Amin 13 bazo Lewis do amin cé cap electron n khéng lién két ¢ N tuong tu nhu ancol,
ete. Khi xét mOt amin c6 tinh bazo, c@n so sanh tinh 6n dinh cGla amin so véi mudi amoni.
Néu ion amoni 6n dinh hon amin thi amin d6 c6 tinh bazo. Khi so sanh tinh bazd cUa amin béo,
can chi y hai nhan t6: nhan t6 phan cuc va nhan t6 solvat héa.

Néu xét theo nhan t6 phan cuc, khi ting gdc R sé lam ting mat db electron & N, vUa
lam ting kha ning két hop proton, vUa lam tang tinh 6n dinh cla ion amoni. Do d6 tinh bazo
gidm theo th(r ty:

R;N > R,NH > RNH,
Néu xét theo nhan td solvat héa cla ion amoni, s6 lugng proton & ion amoni cang nhiéu
thi kha nang solvat héa cUa ion d6 cang 16n, do dé, tinh bazo thay d6i theo thir tu:
RNH;" > R;NH';, > R3NH’
T6ng hop cd hai nhan t0 trén, su thay d6i tinh bazd clla cac amin c6 bac khac nhau nhu sau:
RNHZ < RzNH > R3N
Tinh bazd cla cac amin thom —béo ciing thay d6i theo th(f tu' nhu trén:

2. SU tao mudi
Do c6 tinh bazo, amin c6 khd ning tao mudi véi axit:
C¢HsNH, + HCI M0 - CeHsNH5Cl
(CH;),NH + HNO; @M - (CH;)NH,".NOy
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CeH:sN(CH3), + RCOOH [ . CeHsNH'(CH3).RCOO"
Cac ion amoni c6 khd ning tan tOt trong nudc hon 1 amin:
CHy(CH,),NH, +HCl [ - CH;(CH,)NH;'NH; Cl
( khong tan) (tan tOt)
3.Phan Ung cua hidré cila N-H
3.1. Phan Ung ankyl héa
Hidro dinh v&i N c6 th€ bi thé bdi gdc hidrocacbon khi amin tuong tac vdi halogenua ankyl
bac 1, 2, 3 hay thom. N&u ankyl héa hoan toan thi thu dugc mudi amoni bac 4:
R’X R’X R’X
RNH, @M -~ RR’NH [@ - RR’N [0 - [RR’;N]'X

Mu6i amoni bac 4 1a hgp chat inoic, c6 nhiét dd néng chdy cao va dé tan trong nudc...

Chd y: Céac dan xudt thon chi tham gia phan Ung khi c6 nhém hiit electron @ vi tri ortho
va pa ra, thi du nhu 2, 4-(NO,)CeH5F

3.2. Phan Ung axyl ha
Amin bac nhat va amin bac hai phan Ung v4i halogenua axit hay anhidrit axit tao thanh amit:

2CH;NH, + CH;COCl @ - CH;NH-CO-CH; + CH3;NH5CI
CH;NH, + (CH3CO),0 M - CH,NH-COCH; + CH;COOH
TOng quat: R-NH,+ Cl-CO-R’ 0 #Ff", R-NH-COR’ + HCI
R -NH, + R’COO - CO - R’ O F. R-NH-COR’ + R"COOH

Néu dung clorua axit thi can 1 lugng tuong duong d€ trung hoa axit clohidric tao thanh.

Ung dung: D& bdo v& nhém -NH, trong tong hop hitu co

NhO phan Ung axetyl hod (dung axetyl clorua hodc anhidrit axetic ngudi ta bAo v& nhém
amino trong tOng hop hltu co).

P& bdo vé nhém amino cla aminoaxit va peptit trong qua trinh tOng hgp peptit, khong ding
phan Ung axetyl ho4 dugc, vi khi muOn gidi phéng nhém -NH, ra khdi -NHCOCH; phai thuy
phan, do dé lam dUt ludn ca lién két peptit - CO - NH -. T6t hon hét nén dung CsHsCH,OCOCI
(benzyl oxicacbonyl clorua) vi khi can gidi phéng nhém - NH, c6 thé ding phan Ung kh(t bang
H./Pd (khéng anh hudng tdi lién két peptit). Thi du tEng hop dipeptit Ala-Gly theo so do:

C,H.CH,0COCI +H,NCH(CH,)-COOH — C¢H,CH,0CO—HNCH(CH,)-COOH

H,NCH,COOCH,C H,

S 2-C,H,CH,O0CO—HNCH(CH,)-CO—HNCH,COOCH,C H,

H,/Pd/C

> 2 CH.CH,+ CO, + H,NCH(CH,)-CO-HNCH,COOCH,CH,
(DCC: dixiclohexylcacbodiimit).
3.3. Phan Ung véi axit nitro:

Axit nitrd HONO gan nhu khong tidc dung v&i amin bac 3, trf phdn Ung nitroso hod nhan
thom.

AXit nitr0 tdc dung vGi amin bac hai sinh ra nitrosoamin(N - nitrosoamin) c6 mau vang, nhg
vay c6 thé phan biét amin bac hai v4i amin cac bac kha. Thi du:

(C,Hs),NH + HONO [ fffif ., (C,H;,N-N=0 +H,0
(Chat 16ng mau vang)
Amin bac mdt téc dung HONO sinh ra mudi diazoni RN = NX© (tUr RNH,) hodc

AN 2 NXO (tir AtNH,). CO ché phan Ung cla amin bac mdt tuong tu trudng hop amin

bac hai & cho liic dau ciing tao ra hgp chat nitroso, sau d6 phan Ung ti€p nhu sau:
+ Ht +
R-NH=NOH =—= R-N=NOH

+
R-NH-N=0 R-N=NOH, == R-N=N

(+)

- 3
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Déng chii ¥ 1a mudi diazoni ddy béo RN N khong bén nén chuy€n hod ngay thanh ancol gidi
phong khi nito. Trong khi dy, mudi diazoni ddy thom lai bén & nhiét d0 thap va chi phan huy
thanh phenol dong thoi gidi phéng N, khi dun néng. Thi du:

NaNoO, + . OH,
C,Hs - NH, HCI, 0°C C2H5-N:NC|I — N, + CH/OH + HCI
NaNoO, + . OH,
CeHs - NH, oo Cafts-N==NG > N, + CHOH + HCl

Muoi diazoni thom ArN,""X® dugc ding rOng rai trong t&ng hop hitu co.
3.4. Phdn Ung thé & nhan thom:
Cac nhém -NH,, -NHR va - NR; (R = ankyl) déu hoat hod nhan thom va dinh hudng ortho -
para.
a, Halogen hoa
Nudc brom dé dang phdn Ung vdi anilin cho 2, 4, 6 - tribromoannilin (két tla trang), voi
p - toluidin p - CH;CsH4NH, cho 2,6 - dibrom - 4 - metylanilin.
Brom 10ng tac dung vao vi tri para clla N - axetylanilin (hay axetanilit) CsHsNH -
COCH:;; thuy phan san ph&m sinh ra s& duoc p - bromanilin.
Tot trong hOn hop vGi NaHCO; (d€ trung hoa HI sinh ra trong phan Ung) tac dung véi
anilin cho ta p - Iotanilin.
b, Nitro hoa
Khéng thé tryc ti€p nitro hod anilin bang HNOs, vi khi &y amin bi proton hoa trd thanh mudi

. , ) . ~ > , < , N .,
amoni; nhom - H, sinh ra s€ phan hoat hoa rat manh va dinh huOng thé vao vi| tri meta,

rnufin mononitro hoa anilin phai bdo v& nhém - NH, r6i mdi nitro hod, sau dé gidi phéng - NH,.

NHCOCH, NHCOCH, NH,
(CH,C0O),0 HNO,, H,SO, 1)H,0+
- 2) OH-
NO, NO,
Néu mu6n dua nhém nitro vao vi tri ortho phai “khoa” vi tri para r6i mdi nitro hoa:
NHCOCH, NHCOCH, NHCOCH,

(CH,C0O),0 © HNO,, H,SO, © HNO,, H,SO,
—»
NHCOCH, NHCOCH,
(e
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Bai: MUOI PIAZONI

I.CAU TRUC CUA CATION PIAZONI ,
Ion diazoni c6 nhom N, hay N=N mang dién tich duong phan bd trén cd hai nitd nhung
tap trung & N dinh v&i phan tUf benzen nhiéu hon:

+ + +
@NEN hay @NEN (Ar-N,)

trong hé lién hgp, mét lién két 77 lién hgp dugc vdi hé cla nhan benzen con mét lién két 77
nam thang gbc v4i mat phang nay
IL.TINH CHAT HOA HOC
Mudi diazoni thom ArN,"X® c6 thé déng vai tro 1a chat phan Ung trong cac phan Ung
thay th€ nhém - N,, mat khac c6 thé€ 1a tic nhan electrophin tham gia phdn Ung thé electrophin
G nhan thom, dé 1a phan Ung ghép.
1. Phan Ung thé nhom -N," .
1.1. Thé -N, bang -OH va bang -I
+ -N, Y
Ar - N N —— Arf ——= Ar-Y
Khi dun néng dung dich ArN,", H,SO," trong nu@c sé sinh ra ArOH theo cG ché néu trén
(H.SO,” c6 tinh nucleophin kém H,0). Phan Ung nay dugc diung d€ tGng hop phenol tU amin
thom. Thi du:
NaNO,, H,S0,, H,0 + - OH,
m - NO,CH,NH, ——— > m-NO,CH,N,HSO, —o — M-NOCH,OH + N,
Khac v6i H,SO,” c6 tinh nucleophin kém nudc, anion I© éc tinh nucleophin cao han nudc
nhi€u, nén dé tac dung v&i mudi diazoni sinh ra Arl. Thi du:

NaNO,, HCI + - KI
CeHsNH, > CHNCl ——> CeHl
0 - 50C 250C

1.2.Thé -N,” bang - Cl, -Br va -CN (phdn Umg Sandmeyer)
Nho tung giot huyén phu cla Cu:X; (X = Cl, Br hodc CN) vao dung dich ArN,""X® & lanh
s€ xay ra phan Ung thé -N,* bang -X. Thi du:

NaNO,, HCI + - KI
C HNH, > CHN,Cl —— CgHl
0 - 50C 250C
NaNO,, HBr + Cu,Cl,
0-CICH,NH, > 0-CICH,N,Br — =2 5 0-CIC,H,Br
0-50C
NaNO,, HCI + - Cu(CN),
P-CH,CHNH, ——— = P-CH.CHN,Cl = p-CH,CeH,CN

1.3. Thé -N,*” bag -F va -NO,
Sau khi diéu ché mudi arendiazoni tetrafluoroborat ArN,"” BF,” dem nhiét phan s& dugc ArF
hodc cho tac dung v&i NaNO,/Cu sé dugc ArNO,. Thi du:
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NaNO T
p-NO,CH,NH, —&HBH p-NO,C.H,N,BF,

p-NO,CH,F

NaNO ,/ICu (NOZ)2C6H4

1.4. Thé -N,* bang -H. Phan Ung khu:
Dung axit hipophotphoro(HsPO,) hodc etanol c6 thé kh(r dugc mudi diazoni ArN," thanh
ArH:

+
NaNO,, H + H,PO,
ArNH, > AN,—————> ArH
0-50C ho& C,H,OH

Nho phan Ung nay nguoi ta c6 thé loai b6 nhém amino trong vong thom va do d6 tOng hop
dugc nhilng dan xudt thé khong th€ di€u ché bang phan Ung thé truc ti€p. Thi du tl toluen
tOng hop m - bromotoluen:

CH, CH,
—_—
NO,

NHCOCH,
CH, CH, CH, CH,
OH
. - 25 NaNO, H,PO,
Xt HCI -H;PO,
Br Br Br Br
NHCOCH, NH, N, (+)Cl-

2. Phan Ung ghép:
Ion arenddiazoni ArN, 1a nh{ing tac nhén electrophin khéng manh, thudng chi tic dung v&i
nh(fng chat thom gidu mat do electron nhu amin, phenol,...theo cG ché electronphinin:

NS S LN W

Cau tU diazo ~ GCautlazo Hop chat azo
2.1.Phenol va dan xuat
Né€u cau t azo 1a phenol, phdn Ung ghép xay ra G vi tri para va ¢ pH tOi Uula 9 - 10 dé€
chuyén -OH thanh -0 ¢6 hiéu Ung +C manh hon. O pH cao hon ArN'Z N s& chuyén thanh
ArN = NOH va Ar - N = N-O® khong con tinh electrophin. Thi dy:

B ) S2 )
CeHs -N=N + O ——> CHsN=N O
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2.2.Amin thom
Néu cau tU azo 1a amin thom bac 3 nhu C¢Hs - NR,pH thuan 10i 1a 5-9, phdn Ung ciing
xdy ra @ vi tri para. Thi du:

CH,-N=N  + QN(CHQ)Z _— C6H5-N=N4©7N(CH3)2

Phdn Ung muOi diazoni v&i amin thdm bac mOt xdy ra @ nguyén t( nito. Thi du:
CeHs-N=N + HN-CH, — C,H,-N=N-NH-C.H,

DOi vGi amin thom béc hai nhu C¢HsNHCH; phdn Ung xay ra cd & nito 1an vi tri para
cUa vong thom. Thi du:

CgH, - N=N—©7NHCH3
CgH, - N=N - N(CH,), @
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CHUONG II: AMINOAXIT - PROTIT

i Bai: AMINOAXIT
1. PINH NGHIA-CAU TRUC - DANH PHAP
1.Pinh nghia: Aminoaxit 1a cdc HCHC tap chUrc, phan tU c6 ch(ta ddng thoi
nhom chlc -NH; (amino) va -COOH (-cacboxyl)
2.Céng thitc tdng quat:
* CT chung: (NHy)x R (COOH)y
x =y hodcx>yhodcy>x
« Khix=1,y=1, R: no, mach h& thi CT la
NH, - C,Hz, - COOH
VD: C;H,0,N - POng phan aa?(2 d p)
3.Cau triic: Pa sO cac aa thién nhién la cac @, day L
trang thai ran tn tai ion lUdng cuc, trong dung dich tén tai & dang can bang
Vi du 1: C&u hinh R/S va D/L cUa hau hét c4c amino axit 1 gi ? (b) Vi€t cau hinh tuyét doi cla (i)
L- cystein va (ii) L-serin.
(@)SvalL
cCoo COO

+
HsN H HsN H

(b) 0) CH,SH (i) CH,0H

Vi du: (a) Viét tat ca cac dong phan 1ap thé cla threonin (dang cong thiic Fischer).
(b) X4c dinh L-threonin va cho biét danh phap R/S cUa né.

® COO’ COO’ COO’ COO’
HaN*———H H—T—"NH, HaN*———H H—T—"NH;
H——OH HO——H HO—1—H H——OH
CHs CHj CHj; CHs;
racemat-1 (threo) racemat-2 (erythro)

(b) Cac cau hinh tuong Ung v&i racemat-1 1a L- va D-threonin, vi racemat-2 1a L- va D-
allothreonin, L- dugc xac dinh theo cau hinh clla C *. Néu c¢6 m0t C bat doi trong nhém R, cau
hinh cla né khéng lién quan dén ki hiéu D,L hay R,S cUa amino axit. L-threonin 1a (2S,3R).
DOng phan 1ap thé dia - (2S,3S)-threonin- dugc goi 1a L-allothreonin

4.Danh phap:

a,Tén thuong:

Axit +Ki hiéu vi tri (-NHy) [a(B,Y,,€...)]+ amino + tén thong thuOng cla axit tuong
Ung
b,Tén quoc té:

Axit+vi tri nhém -NH, +amino+tén quOc té€ cla axit HC.
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5.Tinh axit , bazo cUa aa

Tén Ki hiéu Cong thUc
Monoaminomonocacboxylic
Glixin Gly Hs;N"CH.COO
Alanin Ala H;N*CH(CH3)COO
Valin® Val H;N*CH(i-Pr)COO"
Leuxin’ Leu H;N'CH(i-Bu)COO"
Isoleuxin” ILeu H;N*CH(s-Bu)COO
Serin Ser H;N"CH(CH,OH)COO"
Threonin” Thr H;N*CH(CHOHCH;)COO
Monoaminodicacboxylic va dan xudt amit
Axit aspatic Asp HOOC-CH,-CH(*NH3)COO
Asparagin Asp(NHy) H,NOC-CH,-CH("NH3)COO
Axit glutamic | Glu HOOC-(CH,),-CH(*NH;3)COO
Glutamin Glu(NH,) H,NOC-(CH>),-CH("NH3)COO
Diaminomonocacboxylic
Lysin” Lys H5;N*-(CH,),~-CH(NH,)COO
Hydroxylizin Hylys H5;N"-CH,-CHOH-CH,-CH,-CH(NH,)COO"
Arginin” Arg H,N*=C(NH,)-NH-(CH>);-CH(NH,)COO
Aminoaxit chUfa 1uu huynh
Systein CySH Hs;N*CH(CH,SH)COO"
Cystin CySSCy “00C-CH(‘NH;)CH,S-SCH,CH(‘NH;)COO"
Methionin® Met CH3SCH,CH,CH("NH3)COO
Aminoaxit thom
Phenylalanin® | Phe PhCH,CH("NH3)COO
Tyrosin Tyr p-CsH,CH,CH("NH3)COO"
Aminoaxit di vong
CH,CH—COO"
Histidin His VN "NH3
EN
8%
Prolin Pro /N\ COO°
H H
H
Hydroxyprolin | Hypro HO@H
‘N COO
H H
CH,~CH—COO’
+NH3
Tryptophan” Try ij(\g
N
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II. Tinh chat vat ly:
Chat ran, khong mau, da s0 tan tOt, c6 nhiét d0 nudc tuong ddi cao.

I1I. Tinh chat hoa hoc:
1. Tinh chat axit-bazo: Di€ém dang dién

Tinh luwdng tinh
~FA3% o BRArE

OH + H;N'CHRCOOH g H;N'CHRCOO + 2 H,NCHRCOO™ + H;0"

H,O
cation A ion luGng tinh B anion C
(+1) 0) -1

Gia tri pH ma tai d6 phan t(r aminoaxit tOn tai & dang ion ludng cuc (I) can bang vé dién
tich va khong di chuyén vé mot di€én cuc ndo ca dugc goi 1a diém dang dién va ki hiéu 1a pH..
Gid tri vé diém dang dién cUa cic aminoaxit thién nhién dugc gidi thiéu & badng 17.1.

Diém dang dién cla cic axit monoaminomonocacboxylic tinh dugc theo bi€u thic:
PK, * PK,,
le = f

Gia tri pK,; Ung v6i nhém -COOH, pK,; Ung vGi nhém — N H,.Vidu doi v6i glyxin, pKy; =

9,6 tinh dugc pH, = (2,34 + 9,6) : 2 = 5,97.

Céc aminoaxit c6 gia tri pH; khac nhau nén & mot gia tri pH xac dinh cac aminoaxit sé dich
chuyén vé catot hodc anot v4i nhiing van tOc khac nhau. Dua vao ddc tinh ndy ngudi ta di xay
dung phuong phap dién di d€ phan tach aminoaxit tUr hdn hgp cla ching.

2. Tinh chat cGla nhom cacboxyl:

a, Phan Ung este hoa:

Tuong tu axit cacboxylic, aminoaxit phdn Ung v&i ancol c6 axit vd cO xtc tac cho este (&
danh mui). Vi du:

N - béo hoa khi HCI +
H,N - CH(R) - COO + C,H.OH ——=

H,N - CH(R) - COOC,H, [CI + OH,

RUa san pham bang dung dich NH; sé thu dugc este:
H,N - CH(R) - COOC,Hs,
b, Phan Ung decacbolxyl hoa:
Phdn Ung tach CO, ti nhém cacboxyl xay ra trong cd thé nhd enzim decacboxyllaza:
H,N - CH(R) - COOH [ #F#P# _, R - CH,- NH, + CO,
3. Tinh chat ctla nhém amino:
a, Phan Ung v@i axit nitro HNO,
Tuong tu cdc amin bac mOt, aminoaxit phdnu Ung v&i axit nitro gidi phéng ra N, va tao
thanh hidroxiaxxit:
H, N-CH(R) - COO+ HONO — HO-CH(R)-COOH + N, +H,0
Dua vao thé€ tich N, thoét ra c6 thé tinh dugc lugng aminoaxit trong dung dich.
b, Phdn Ung deamino hoa (tach nhém amino)

Phdn Ung xdy ra trong c0 thé nhd enzim, aminoaxit chuy€n thanh xetoaxit va NHs. Vi du:
CH; - CH(NH,) - COOH DOIf}IT -, CH; - G - COOH + NH;
O

Alamin Axit piruvic
10
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¢, Phan Ung ankyl hoa hoac aryl hoa \ ) )
Nhém amino clla aminoaxit dugc ankyl hoa hodc aryl hod bang dan xudt halogen tao ra dan
xudt N-ankyl hodc N - aryl tuong Ung. Vi du :
H
: : 'y _
CH,l + HN-CH,- COO—>H,C—N-—CH,-COO + H

H

+ -
O,N F + HN-CH,-COO —=O,N NH-CH,-COOH  +HF

NO, NO,
N-(2,4-dinitrophenyl) glyxin
d, Phan Ung axyl hoa:
Nhém amino cUa phan tU aminoaxit dugc axyl hod d€ dang bdi halogenua axit trong méi
truong ki€ém. Vidu:

+ - 1) OH/H,0
CHg - C-Cl + H,N - CH(R) - COO > C.H, - ﬁ - NH(R) - COOH + HCl
+

o 2) H o

Ciing c6 thé axyl héa bang anhidrit axetic:
Ciing c6 th€ axyl héa bang anhidrit axetic:
+ -
0
(CH,- ﬁO)2 O + H,N-CH(R)-COO — CH;- ﬁ - NH(R) - COOH + CH,COOH

@) @)

e, Phan Ung ngung tu voi andehit fomic (Phan Ung sorenxen)

Aminoaxit phdn Ung dé dang vGi andehit fomic tao thanh dan xuat chUa nhom
metylenamino:

H, N-CH(R)-COO+HCH =0 - CH, =N —CH(R) - COOH +H,0
Do nhém amino d bi khoa nén cé thé chudn d0 nhém cacboxyl bang kiém. Day 1a phan
(tng quan trong dung d€ dinh lugng aminoaxit va d€ danh gid m{rc dO thuy phan protein.
4. Tinh chat clQa ca phan ta:
a, Tac dung cUa nhiét
Céc 0 -aminoaxit (hodc este cUaching) khi dun néng tao thanh diamitvong 6 canh dugc goi
14 dixetopiperazin, do hai phan t(f aminoaxit bi tach hai phan t& nuéc (hoac hai phan tU ancol).
Vidu:

]
+ PR
P H.N-CH t0 HC  NH + OH
H.C— + 3 2 — > I I 2
2| C _ HN CH,
+ NH \O_ O—C=0 T _ _ _
3 o Dixetpiperazin
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(@)
Y + ||
R - C_C_OC2H5 + H2N_ H-R to R- CH
—_—

PN
2 C,H,O0—C=0 YCH R
Diankyldixetopiperazin

WH + C,H.OH

Tuong tu cac amit, cic di xetopiperazin bi phan huy trong moi truOng axit hodc bazo,
trudc hét mé vong tao thanh hai phén t(f aminoaxit:

|| +
H C/\NH H,0, H +
——>  H,NCH, ﬁ -NH - CH, - COOH ——>

e :
@) (nhém peptit) Dipeptit

+

H,0, H + -

—— 2H,N - CH, - COO
Khi dun néng, dipeptit lai khép vong tao thanh dixetopiperazin.
Cac B -aminoaxit bi tich NH; bdi nhiét tao thanh axitd, [ -khéng no:
+ - 10
H,N-CH,-CH,-COO — CH,=CH-COOH +NH,
Cac y,0 —valé€ -aminoaxit dudi tdc dung cuat nhiét bi tdch nu@c tao thanh amit vong,
thudng goi la lactam:

H2 H2
CH, - CH, - CH, to C C
| - / A Cc=0 + OH,
*NH, Oo0—c=o0 L
3 NH
Butirolactam

b, Phdn Ung tao hop chat phiic
Céc @ -aminoaxit phdn Ung dugc véi mOt sO ion kim loai nang cho hop chat phitc kho tan,
thuOng ¢6 mau dac trung. Vi du hgp chat phlic cla glyxin vGi Cu**:

C—O oN
.co0~ + Cu(OH), — ,, / /| + 2 OH
2 CH, - COO 2 >
n R.C W / \ lC/
NH, I
K Qt@m € xanh O
5. Phan Ung mau clla aminoaxit:
a, Phan Ung vGi ninhidrin
Cac O -aminoaxit phdn Ung v&i ninhidrin (con goi 1a trixeto hidrinden hidrat) cho sdn pham
mau tim xanh tan trong nudc (riéng prolin cho sdn phdm mau vang):
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(@] (@)
OH H
+ R-CH-COOH— + NH, + CO, + RCH=0O
OH | OH
NH,
(@]
+ Ninhidrin
+ NH,

@i} -

Phdn Ung rat nhay, co th€ phat hién den microgam O -am1noax1t, vi vay phan Ung nay dugc
ding d€ phan tich dinh tinh va dinh lugng cac @ -aminoaxit. D€ dinh lugng & -aminoaxit c6 thé
ding phuong phap so mau do cudng d6 mau dung dich phdn Ung, hodc dung phuong phap do
thé tich CO..

b, Phan Uing xangtoproteic

Céac aminoaxit c6 gOc hidrocacbon thom (Phe, Tyr, Trp...) phdn Ung v&i HNO; dac néng cho
san phdm mau vang.

¢, Phan Ung v6i thudc th&r Milon

Cac aminoaxit c6 goc phenol (Tyr .) phan Ung véi thudc thtt Milon (h6n hgp Hg(NOs), va
HNO; dac) khi dun néng cho sdn pham mau do.

d, Phan u’ng Pauli

Phdn Ung Pauli dac trung cho tryptophan Tryptophan phan Ung vGi axit

diazobenzensunfonic trong dung dich kiém cho sdn phdm c6 mau dé anh dao.

e, Phan Ung Adamkevic va Hopkin

Phan Ung dac trung cho aminoaxit chfa vong indol nhu tryptophan Tryptophan phdn Ung
v0i axit gloxﬂlc (O=CH-COOH) c6 mat H,SO, dac cho sdn phdm c6 mau tim.

g, Phan Ung Sacaguchi

Phan (ng ddc cho arginin. Arginin phdn Ung v&i hOn hgp natri O -naphtolat va natri
hipobromat chg sdn pham mau do.
IV-PIEU CHE AMINOAXIT
1. Thuy phan protein
Thuy phan protein nhQ xiic tac axit, hodc kiém hay enzim thu dugc hdn hop cac L-aminoaxit:

H,O/H
HZN-?H —CO—NH —C‘:H —CO - HN-C,—I —CO - ... _—
R R' R"
H,N-CH—COOH  + H,N-CH—CO—— HN-CH —COOH
R R' R"
NhO cac phuong phap thich hgp (sdc, ki, dién li...) c6 thé tach riéng ré tUng aminoaxit.
2. Amin hoa axit a-halogencacboxylic (phuong phap Peckin)
Cho axit @ -halogencacbdylic tic dung v@i dung dich amoniac dac & nhiét dd phong thu
dugc d -aminoaxit.

HN-CH=COOH +2 NH, ———= H,N-CH-COO~ + NH,Br

|
X *NH

3. Ankyl hoa cac este cUla axit aminomalonic N-thé

3
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Este cUa axit aminomolonic N-th& (III) dugc di€u ché tUr dietyl monobrommalonat (I) va
kali phtalimidat (IT):

O

BrCH(COOC2H5)2 + N ? N— CH(COOC2H5)2
-KBr
) (|||)
()

O
DletyIN-phtaIimitmannat
Dietyl N-phtalimit malonat (IIT) dugc ankyl hoa b&i ankyl halogenua hodc hop chat caconyl @,
B -khéng no, sau d6 dun néng san pham ankyl hoa trong mdi trudng axit xay ra qua qué trinh
thuy phan este va decacboxyl hoa thu dugc & -aminoaxit:

@)
1)Bazo
N— CH(COOC,H,), > N— CR(COOC_H,),
2) RX
(1 (|||)

HO+ R-CH - COO”

3 |
>+ COOH
o, NH, ©i +  C,HOH
COOH

Phuong phap nay dugc diung d€ diéu ché nhi€u a-aminoaxit, vi du methionin, axit
glutanic...:

O

O

Me thionin
Q 1) CHONa HOM* o) scH,cH,-CH- coo
2) CH,SCH,cH,Cl © *\H

N—— CH(COOC,H,), 3

(1) 1) CHONa  H0M*, 655004 cH, iH coo’
0 2) CH,=CH-COOC,H, to

+
Axit glutamic

4. Téng hop Strecko (Strecker) )
Cac O -aminoaxit ciing dugc tong hgp bang cach thuy phan cic @ -aminnonitrin theo s@ d6
phdn Ung:
- R-CH-N= N -
RCH=0 'i'NH3 + HCN + | H O/H R-CH-COO
NH, + |
NH,
5. Piéu ché € va w-aminoaxit
Axit € - aminocaproic va axit w - aminoenantoic (d€éu khong c6 trong thién nhién) 1a nguyén
liéu quan trong d€ sdn xudt to capron va t0 enang.
Axit € - aminocaproic dugc di€u ché tUr oxim cUa xiclohexanon. Khi dun néng oxim nay véi
H,SO, dac thu dugc caprolactam, sau d6 thuy phén thanh axit € -aminocaproic:

14
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2
© HN-OH N-OH H,SO, ®Ec /C C=0
OH, HZC\ I{IH

Oxim cha xiclohexanon

_HomT H,N-(CH,).-COOH

Axit w-aminoenantoicdug@c diéu ché tU etilen va cacbon tetraclorua nhO phdn Ung telome
hoé tao thanh 1, 1, 1, 7 - tetraclohepan, sau d6 thuy phan va amin hoa:

H,0/H,S0
CCl__ - cicH,(CH,).-ccl, 22>y

3 CH,=CH,

NH
CICH,-(CH,).-COOH——3 > NH,CH_~(CH,).-COOH

Bai: PEPTIT
I - Trang thai thién nhién:

MOt sO chat peptit c6 trong cO th€ ngudi. Vi du nhu trong md cO c6 cacnozin va anserin
(déu 1a dipeptit), & gan va ndo c6 glutation (tripeptit). Glutation con cé trong mam liia mi va mot
s0 loai nAm. MOt sO peptit 1a hormon trong c@ th€ sinh vat nhu insulin, oxytoxin...

II - Cau tric va danh phap:
1. Cau tric

Peptit thién nhién 1a hop chat polime clla cic @ —aminoaxit , gdm tU 2 dén khodng 50 don

vi @ —aminoaxit k&t hgp v&i nhau nhd cac lién két peptit.
Lién két peptit

¥

- HN-C|ZH -CO—NH-ClH-CO -
Nhom peptit
Tuy thubc vao s6 don vi (2, 3, 4, ..., n) aminoaxit trong phan t(f ngudi ta phan chia thanh
dipeptit, tripeptit, tetrapeptit...polipeptit. Theo quy udc mOt peptit c6 phan t khoi trén 10000
dudgc goi 1a polipeptit; nhitng peptit c6 phan t& khoi thadp hon dugc goi 1a oligopeptit.

Trong phan t(r peptit, d@u mach ch(ta don vi aminoaxit con nhém -NH, ( ‘NH;) dugc goi la
“dau N”, con dau mach kia ch(ra don vi aminoaxit con nhém -COOH (hay COO™) dugc goi la
“duoi C”. Theo quy udc, dau mach c6 nhém -NH, dugc viét 3 phia bén trai, con dau c6 nhém -
COOH dugc viét G phia bén phai:

H,N-CH —CO —NH-CH—-CO—NH - C‘:H —COOH

\ \
R R R

Am Inoaxi®Cu N Am Inoaxit®Cu C
Nhém peptit -CO -NH- ¢6 cdu tric phang, nguyén t& H clla nhém -NH- ndm & vi tri anti d6i
nguyén t& O cla nhém cacbonyl. Lién két peptit C-N mang mOt phan ddc di€m cla lién két
doi C=N
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Do vay lién két peptit khé quay tu' do xung quanh truc C-N, trong khi d6 kha ning quay tu do
cUa céc lién két don gilta C@ vGi nhém peptit 1a rat 16n. D6 1a nguyén nhan dan dén cdu tric
xoan cUa mach polipeptit (xem bai protein).

Tuong tu aminoxit, phan tU peptit ciing tOn tai & dang ion ludng cuc, peptit la hop
chat ludng tinh.

*Tinh axit va bazo
Vi du: C6 mOt hdn hgp protit gdm pepsin (pH; = 1,1), hemoglobin (pH, = 6,8) va prolamin
(pH; = 12,0). Khi ti€n hanh dién di dung dich protit néu trén & pH = 7,0 thi dugc ba vét chat
(xem hinh)

XuFtph t
Cuc (+) @ o ® |Cic ()
A B C

Cho biét m0i vét chat dac trung cho protit nao ? Gidi thich.

Bai gidi : V&t A 14 pepsin, vét B 1a hemoglobin va vét C 1a prolamin.
Gidi thich : Pepsin 1a protit 6 tinh axit manh (pH; = 1,1) nén tOn tai & dang anion khi pH
=7, dudi tac dung cUa dién truOng s€ chuyén vé cuc dudng (anot). Hemoglobin (pH, = 6,8)
hau nhu ton tai & luBng cuc vdi dién tich bang khong khi pH = 7, do d6 gan nhu khong
chuyén dich. Prolamin 14 protit c6 tinh bazo manh (pH; = 12,0) nén tOn tai & dang cation khi
pH =7, dudi tic dung cUa di€n trudng s€ chuy€n vé cUc am (catot).

2. Danh phap
Tén cla cac peptit dugc goi theo quy tac sau:

- Ghép tén cac aminoaxit tao nén phant(r peptit theo trat tu' sap x€p cla chiing trong mach.

- Nhirng aminoaxit c6 nhém cacboxyl tham gia tao lién két peptit dugc goi tén bang cach dbi
dudi in thanh dudi yl (xem bai 17.1), aminoaxit dUng cudi mach con nhém cacboxyl (dudi C)
dugc gilt nguyén tén. Vi du:

H,N - CH, < CO - NH - CH(CHs) - COOH  Glyxylalanin (Gly — Ala)

H;N — CH(CH:) - CO 4 NH - CH,— COOH  Alanyl glyxin (Ala— Gly)

H,N — CH, — CO — NH — CH — CO - NH — CH, - COOH Glyxyl phenylalanylglyxin
C¢Hs — CH, ' (Gly-Phe-Gly)

ITI- Tinh chat:

1. Tinh chat vat li:

Nhiing peptit c6 phan tUr khOi thap 1a nhitng chat két tinh tan tOt trong nudc. Cac peptit c6
phan t(r khOi 16n 1a nhiing chat vo dinh hinh, tao thanh dung dich keo véi nudc.

2. Tinh chat hoa hoc:

a, Phan Ung thuy phan:

Cac peptit bi thuy phan hoan toan trong dung dich axit néng hodc dung dich kiém néng cho
san pham cubi cing 1a hén hop cac aminoaxit. Thudng thuy phan bang dung dich HCl 2N &

110°C trong khodng 24 - 72 gid. Vi du: H,
H,N-CH —CO—+NH -CH=CO {HN-CH —CO-..+  nH,0 ———>
R R' R"

HZN-(‘:H —COOH + H2N-C‘:H —COOH + HzN'(%H —COOH +
R R R"
Cac peptit c6 th€ dugc thuy phan khong hoan toan nhiing doan peptit ngdn hon nhd cac
enzim dac hiéu:
16
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- Aminoaxit N -dau mach dugc tach ra khdi mach nhd enzim aminopeptidaza. Vi du:
aminopeptidaza
H,N-CH —CO—+NH “CH-CO-HN-CH —CO-...+ nH,0 ————>
R R’ R"
H2N-(‘3H —COOH + H2N-C‘H —-CO— HN-CI‘—| —COOH +

R R' R"
- Aminoaxit C-ddu mach dugc tach ra khdi mach nhO enzim cacboxipeptidaza.
cacboxipeptidaza
. - HN-CH-CO—NH-CH~CO HN-CH —COOH + nH,O ———
| ,
R R' Rn

. - HN-C‘ZH—CO— HN-C,—I —COOH + H2N-(%H —COOH +
R R' R"

- PE€ phan cich mOt sO lién két peptit x4c dinh trong phan tU peptit (hodc protein) c6 thé
diing cac enzim proteaza nhur tripsin, chimotri-psin, pepsin... . Tripin xiic tc cho su phan cat lién
két peptit G sau gOc lysin hodc arginin. Chimotripsin xtic tic cho sy phan cat lien két peptit &
sau cac gOc phenylalanin, tryptophan, tyrosin, leuxin, axit aspactic hodc axit glu tamic. Vi du:

enzim - +
...-NHCHCO—NHCIZHCO-... > ..-NHCHCOO * H;NCHCO-...
R1 R
Enzim Aminoaxit dau N
Tripsin Lys, Arg
Chi motripsin Phe, Trp, Tyr
Pepsin Phe, Trp, Tyr, Leu, Asp, Glu

b, Phan Ung véi 2,4 - dinitroflobenzen:
Tuong ty aminoaxit, nhém -NH, cUa don vi aminoaxit N-dau mach phan Ung dugc vdi
2,4-dinitroflobenzen cho dan xuat 2,4-dinitro-phenyl (DNP) mau vang :

NO

2
OZNG—F + HZNCIZH—CONH—CIEH—CO——>02N NHCllHCONH—?HCO— +HF
R R

R R
NO,

Phan Ung nay dugc dung d€ xac dinh trat tu sdp x€p cac don vi aminoixit trong phan tl
peptit (Phuong phap Sanger).

¢, Phan Uing mau biure

Phdn (ng mau biure ddc trung cho lién két peptit, tat ca ca peptit c6 tU hai lién két peptit trd
1én déu phan Ung v&i dung dich CuSO, lodng trong méi truOng ki€m cho dung dich hgp chat
phltc c6 mau tim hodc tim do.
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Phan Ung biure dugc dung d€ phantich dinh tinh (nhan bi€t) va phan tich dinh lugng peptit va
prrotein.
IV - Téng hop peptit:

Khéc v&i nhiéu loai hgp chat hitu co khac, cac phan Ung tGng hdp (di€u ché€) peptit rat
phUc tap. Khong thé t6ng hgp dugc peptit mong mu6n nhd phan Ung tring ngung cac phan tUf
aminoaxit khac nhau, vi s€ tao ra hOn hop cac peptit. Vi du truOng hop don gidn nhat 1a ngung
ty hai phan t& aminoaxit khac nhau sé& tao ra 4 dipeptit:

— Gly-Gly

5 Ala-Ala

N _ -H,0
Glixin + Alanin L > Gly-Ala

> Ala-Gly

Do vay d€ tong hop mot peptit co trat tu' xac dinh cac don vi aminoaxit trong phan t(f can
phdi “bdo v&” nhém amino hay nhém cacboxyl ndo d6 khi khéng can chngs tham gia phan Ung
tao ra lién két peptit. Nhém bdo v€ can thod méan mot sO tiéu chudn sau:

- Dé gan vao phan t{f aminoaxit.

- Bdo vé dugc nhém chlc trong di€u ki€n hinh thanh cac lién két peptit.

- DE loai ra ma khong dnh hudng dén su tn tai cla céac lién két peptit.

1. Bao vé nhém amino:
Nhém amino thuOng dugc bao vé béi nhém benzyloxicacbonyl (C¢Hs - CH,O -&C -, cOn goi la

cachobenzonxi va dugc ki hiéu 1a C,,) bang cach cho aminoaxit phan Ung v&i benzyl clofomiat
(C¢Hs-CH,-O-CO-Cl, cacbonbenzoxi clorua) trong dung dich. Vi du:

+ -
dd NaOH -
C,H,CH,0COC+ H,NCH,COO > C,H,CH,0CONHCH,COO
50C -30 phoét

H,O
—2 > C,H.CH,0CONHCH,COOH

Benzyloxicacbonylglyxyl
Sau khi tOng hgp dugc peptit nhém bdo vé sé dugc loai ra khoi phan t( peptit nhO phdn Ung
hidro phan:
C¢HyCH,~OCONHCHCO—NHCHCO-...
R1

H,/Pd

Y

CeHyCH; +HOCONHCHCO—NHCHCO-... —> CO, +  H,NCHCO—NHCHCO-...
R1 |.I-\>1
2. Bao vé nhém cacboxyl:
Nhém cacbonxyl thudng dugc bdo v€ bang cach chuy€n thanh metyl hay etyl hodc benzyl
este. Nhom este dé thuy phan hon nhém peptit nén dugc loai ra khdi phan tU peptit bang cach
thuy phan bdi dung dich kiém:
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CH-CH, +HOCONHCHCO—NHICHCO-... — CO, + H,NCHCO—NHCHCO-...
[
- R1 R1

OHM,0  H,O+
ENHCH(R) coocH, 2L T i—NHCH(Rl)-COOH + CH,OH

Riéng nhém benzyloxi (CéHsCH,O-) con dugc loai nhO phan Ung hidro phén:
H,/Pd C.H.CH,
...- C-NHCH-CO(R)OCH,C H;— > -~ ¢-NH(R)CH-COOH  + ~¢''s

3. Ngung tU cac aminoaxit di duoc bao vé
Thuc hién phan Ung ngung tu cdc aminoaxit c6 nhém chltc da dugc bdo vé sé thu dugc
peptit mong mu6n. Vi du tGng hop di peptitthreonylalanin:

DDC
C¢H;CH,OCONHCH-COOH + HZNIHCOOCHZCGHs—’_H o

2

CH,CHOH H. )
Threonin ®: bfo vO-NH,, Alanin ® bfo vO-COOH
L;—Dg, C6H50CONHCH-CO—HNlHCOOCHZCGHS
i CH,CHOH H,
Cbz-Thr-Ala--CH,C_H,
H,/Pd/C + B
>HNCH-CO—HNGHCOO + 2 CH,CH,+ CO,
CH,COOH é
CH,CHOH H

3
V - XAC PINH CAU TRUC
DE xac dinh cau triic cUa peptit thudng thuc hién cac budc co ban sau:
1. Xac dinh thanh phan cac aminoaxit trong phan tU peptit:

Thuy phan hoan toan peptit thanh hdn hop cic aminoaxit (thudng thuy phan bang dung dich
HCI 6N ¢ 110°C trong khodng 24-72 gi0). Sau khi lam sach dung dich thuy phan, tich riéng
tUng aminoaxit nhO phucmg phap_ sac ki. D& nhan biét tu‘ng aminoaxit can ti€n hanh sac ki
thém rnot dung dich chudn chita hon hdp cac aminoaxit da biét va c6 n0ng do xac dinh. So sanh
cac sac ki d6 cUa dung dich chuén sé biét dugc thanh phan va ti 1& tltng aminoaxit trong phan
tUr peptit.

2. Xac dinh trinh tu sap x&p cac don vi aminoaxit trong phan tU peptit:
2.1. Xac dinh aminoaxit “dau N”
- Phuong phdp Sanger
Cho peptit phan u‘ng vGi 2,4-dinitro-flobenzen thu dugc dan xudt 2,4-dinitrophenyl cUa peptit.
Thuy phan dan xudt nay trong moi trUdng axit thu dugc hén hop cic aminoaxit va 2,4-
dinitrophenyl cUa aminoaxit “dau N”, dan xudt DNP cUa aminoaxit c6 th€ nhan biét dugc
bang cac phuong phap sac ki, tlr d6 suy ra don vi aminoaxit “dau N”:
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NO,
ON F + H,NCH-CONH-CH-CO- ——> O,N NHCHCONH-CHCO-
2 |R i? I |
o R R
2,4-dinitroflobenzen NO, NO,
HCl, to + )
O,N NHCHCOOH + H;N" CH-COO
[
R R
N-(2,4-dinitrophenyl) aminoaxit
- Phuong phdp Edman

Cho peptit tdc dung vGi phenylosothioxionat C¢HsN=C=S, nhom NH, clUa don vi aminoaxit
“dau N” phan Ung tao ra dan xudt penyhsothlcacbamonyl peptit (dan xudt phenyl thioure cua
peptit), sau d6 cho dan xudt thu dugc tac dung véi HCI trong mitrometan s€ xay ra sU phan cat
lién két peptit & gbc aminoaxit “dau N”, tao thanh peptit ngdn hon va phenylthiohidantoin:

Ph
| Ph
N=C=S |3h |
phenyl iso thioxyanat _ N
+ C=S v \C:S
| o=C
l|\|H2 Il\IH ‘
> HCI’ —CH——
R—CH R—CH H,O R—CH NH
lC:O lC:O phenyl thiohydantoin
| | ¥
NH NH
| | NH,
R—CH R—CH |
| | R—CH
C=0 C=0 |
| | C=0
NH NH |
| | NH
R*—CH R*—CH |
| | R*—CH
C=0 C=0 |
% % C=0
peptit phenylthiocacbamoylpeptit peptit ngdn hon

San pham phenylth10h1dantom dugc nhan bi€t nho phuong phap sac ki, trén c0 sO so sanh
v0i chat chudn di biét c6 th€ suy ra aminoaxit “dau N”, peptit ngan hon dugc tinh ché va lai
ti€p tuc thuc hién phuong phdp Edman d€ nhan ra don vi aminoaxit “dau N” cUa né...

2.2. Xac dinh aminoaxit “dau C”

Thuy phan peptit nhG enzim cacboxipeptidaza

-NH-CHR;-CO-NH-CHR,-CO-CHR;-COO" [ TP _, -NH-CHR3-CO-NH-CHR,-COO®
+-NH;" CHR;-COO"

Aminoaxit xudt hién dau tién trong dung dich chinh 1a aminoaxit “ddu C”. Han ché cUa
phuong phap nay la enzim cacboxipeptidata khong tach dugc cac aminoaxit “du6i C” la prolin
hoac hidroxiprolin ra khdi mach peptit.

2.3. Thuy phan tung phan mach peptit
Thuy phan peptit nhO cdc enzim proteaza (tripsin, chimotripsin, pepsin...) d€ thu dugc hén
hop cac peptit c6 mach ngdn hon; cac peptit nay dugc tach riéng nhd phuong phap sac ki, ti;h
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ché sach rd xac dinh trinh tu sap x€p cac don vi aminoaxit trong phan t(f clla ching theo cac
phuong phap da néu trén.

D€ phan cat peptit thanh cac peptit c6 mach ngdn hon con diing cic tic nhan xian bromua
BrCN. Té4c nhan nay chi phan cat mach peptit 3 sau gbc methiomin:

op R |
|
N C N CO R
/ \Clj \N/CH\C/ BrCN / \CT/ \ l:H . CHSSCN
| I o R
H_N
cl:HZ H O HZC\ / 2 co
CH,SCH, CH,
e

homoserin lacton
D0oi vGi mOt mach peptit, n€u diing céc xtic tac phan cat mach khac nhau sé thu dugc nhimng
phan doan khac nhau. Chéng han phan cat doan mach sau:

Phdn cdt bang trypsin

Ala—Leu - Gly — Met — Lys+— Trp — Phe — Arg*Ala — Ala — Ser — Met — Ala — Phe — Lys

* Phan cat bang BrCN *
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MOT sO BAI TAP VE HOP CHAT CUA NITO

Cau 1: (Pé thi HSG qu6c gia nam 2000-2001)
Xudt phat tir Brombenzen ch(ta C & vi tri 1 va cac héa chat vo co can thi€t khong chira

14C, hay di€u ché cac hgp chat thom ch(a “C & vi tri 3:

a) anilin b) Iotbenzen ¢) Axit benzoic
Cau 2: So sanh tinh bazo cUa cac hop chat sau day: RsN, R,NH, RNH,

Gidi thich vi sao c6 su' sap x€p dé?
Cau 3: (Chon ddi HSG Tinh 2006- 2007)

MOt pentapeptit (A) khi thu§/ phan hoan toan cho 2 mol Gly, 1 mol Ala, 1 mol Val va
1mol Phe. Trong su' thuy phan tUng phan (A) thay c6 Ala-Gly, Gly-Ala. A tac dung v6i HNO,
khong thay gidi phong N,. Xac dinh cong thUc cau tao cla A.

Cau 4: Mubi CgH:N, CI’ (phenyldiazoni clorua) dugc sinh ra khi cho C¢Hs-NH; (anilin) tac
dung v6i NaNO; trong dung dich HCI & nhiét d6 thép (0-5°C). D€ di€u ché dugc 14,05 gam
CgHsN, "ClI" (vdi hiéu sudt 100%), luong CeHs-NH, va NaNO, can dung vira dd 1a

A. 0,1 mol va 0,4 mol. B.0,1 mol va 0,2 mol. C.0,1 mol va 0,1 mol. D.0,1 mol va 0,3 mol.
Cau 5: Cho 8,9 gam mOt hgp chat hitu co X c6 cong thlc phan t& CsH;0,N phan Ung véi
100 ml dung dich NaOH 1,5M. Sau khi phan Ung xdy ra hoan toan, c6 can dung dich thu dugc
11,7 gam chat ran. Céng thUc cau tao thu gon cla X la

A. HCOOH;NCH=CHo. B. H,NCH,CH,COOH.
C. CH,=CHCOONH,. D. H,NCH,COOCHs.
(Pé thi PH 2008)

Cau 6: Co cac dung dich riéng biét sau day:
C¢HHsNH;Cl(phenylamoniclorua, H,N-CH,-CH,-CH(NH,)-COOH, CIH;N-CH,-COOH,
HOOC-CH,-CH,-CH(NH,)-COOH, H.N-CH,-COONa.
SO lugng céc dung dich c6 pH <7 1a:
A2 B.5 C4 D.3
(Pé thi PH 2008)

Cau 7: Cho hon hgp X gbm hai chat hltu co ¢6 cuing cong thic phan t& C,H,NO, tic dung
vUa dU vGi dung dich NaOH va dun néng, thu dugc dung dich Y va 4,48 lit hon hop Z (&
dktc) gbm hai khi (d€u lam xanh gidy quy &m). Ti khGi hoi cla Z d6i vdi H, bang 13,75. Co
can dung dich Y thu dugc khéi lugng mudi khan la (choH=1,C=12,N=14,0=16,Na=
23)
A. 16,5 gam. B. 14,3 gam. C. 8,9 gam. D. 15,7 gam.
(Pé thi PH 2007)
Cau 8: Biét axit glutamic] HOOC-CH,-CH,- CH(NH,)-COOH ] 6 cac gia tri pK 4,3; 9,7; 2,2)
1. Viét _phuong trinh dién ly cUa axit glutamlc va tinh di€ém dang dién cQa né.
2. Viét tén IUPAC va cong thlrc Fiso G pH; va trén cong thUc dé hiy ghi ( trong ngodc)

gi4 tri pK, bén canh nhém chUrc thich hgp va gidi thich vi sao.
Cau 9: TGng hop cic aminoaxit chlta dong vi trong nghién c(tu sinh hoc c6 ngudn *C tU
Ba'*CO; va Na'CN va tac nhan detri hod 1a D,O, LiAlD, hay D..

(Cho phép diing mét s6 chat khac nhu: SOCI,, N-phtalimidomalonic este, axetamidomalonic
este, C;HsONa...)

+ H3 +NII_I3
1. CHs-"“CH COO 2. — CH.CDCOO
+].l\IHg i H3

3. (CDs),CHCHCOO 4. HOO"“CCH,CHCOO
22
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Hiy viét so dO di@u ché cac chat trén

Cau 10: (Pé thi HSG qu@c gia - 1997)

Khi thQy phan hoan toan 1 mol polipeptit X thu dugc 2 mol CH;CH(NH,)COOH (Alanin
hay viét tat la Ala), 1 mol HOOC(CH,),CH(NH,)COOH (Axit glutamic hay Glu), 1 mol
H,N(CH,),CH(NH,)CO IITCHz CH-COOH OH (Lysin hay Lys) va 1 mol (Histidin hay
His)

Né€u cho X phan Ung vdi 2,4-dinitroflobenzen (ki hi€u ArF) r0i md&i thUy phan thi thu dugc
Ala, Glu, Lys va hop TCHZ CH-COOF chat :
% NH Ar

Mat khac néu thQy phan X nh@ enzim cacboxipeptidaza thi thu dugc Lys va mOt tetrapeptit.
Ngoai ra khi thUy phan khdng hoan toan X cho ta céc dipeptit Ala-Glu, Ala-Ala va His-Ala.
1.X4c dinh cong thlc cdu tao va tén cUa polipeptit X.
2.Sap x€p cac amino axit trén theo trat tu ting dan pHj, biét cac gia tri pH; 1a 3,22; 6,00;
7,59 va 9,74.
3.Viét cong thltc cdu tao dang chl yéu clla mOi aminoaxit trén & cac pH bang 1 va 13.
4.Dudi tac dung cla enzim thich hop aminoaxit c6 th€ bj decacboxyl héa (tdich nhém
cacboxyl). Viét cong thlc cdu tao cac sdn pham decacboxyl héa Ala va His. So sanh tinh bazo
cUa cac nguyén t(f N trong phan t( gilra hai sdn phdm dé. Gidi thich.

Cau 11: (Pé thi HSG qu@c gia - 2000)
D6t chay 0,2 mol hgp chat A thudc loai tap chic thu dugc 26,2 gam khi CO,; 12,6 gam hoi

H,0 va 2,24 lit khi N, (dktc). Néu dot chay 1 mol A can 3,75 mol O,.

1.X4c dinh cong thlrc phan t& cla A .

2.X4c dinh cong thlc cdu tao va tén A. Bi€t rang A c6 tinh chat luGng tinh, phan Ung
vGi axit nitro gidi phéng nito; vGi ancol etylic c6 axit lam xiic tic tao thanh hgp chat c6 cong
thfc CsH;,0,N. Khi dun néng A chuy€n thanh hgp chat vong c6 cong thlic CeH,oN,O, . Hay
viét day dU cac phuong trinh phdn Ung xdy ra va ghi di€u kién (n€u cé). A c6 dong phan loai
gi?
Cau 12: (P@ thi HSG quéc gia - 2001)

1.C6 mOt hén hgp protit gdm pepsin (pH; = 1,1), hemoglobin (pH; = 6,8) va prolamin
(pH; = 12,0). Khi ti€n hanh dién di dung dich protit néu trén & pH = 7,0 thi dugc ba vét chat
(xem hinh)

X uFtph t
Cuc(+) @ o ® |Cic ()
A B C

Cho bi€t moi v&t chat ddc trung cho protit nao ? Gidi thich.

2.Khi thUy phin hoan toan 1 mol tripeptit X thu dugQc 2 mol axit glutamic
(HOOC(CH,),CH(NH,)COOH), 1 mol alanin (CH;CH(NH,)COOH) va 1 mol NHs. X khong
phdn Ung vGi 2,4-dinitroflobenzen va X chi ¢6 mOt nhém cacboxyl ty do. ThUy phdn X nh¢
enzim cacboxipeptidaza thu dugc alanin va mOt dipeptit Y. Vi€t cong thltc cdu tao cla X, Y va
goi tén ching.

Cau 13: (Pé thi HSG quéc gia - 2002) ,
Thuy phan mot protein (protit) thu dugc mOt s6 aminoaxit c6 cong thlc va pK, nhu sau:
Ala: CH.CH(NH,)COOH (2,34; 9,69;  Ser : HOCH,CH(NH,)COOH (2,21; 9,15)
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Asp : HOOCCH,CH(NH,)COOH (1,88; 3,65;9,60)

Omn : H,N[CH,];CH(NH,)COOH (2,10; 8,90; 10,50)

Arg : H,NC(=NH)NH[CH,s=CH(NH,)COOH (2,17; 9,04; 12,48)
Pro H (1,99; 10,60)

1.Viét tén IUPAC va cong thirc Fisher & pH; cla Arg, Asp, Orn. Trén mOi cong thirc dé
hdy ghi (trong ngodc) gia tri pK. bén canh nhém chlc thich hgp. Bi€t nhém -NHC(=NH)NH,
6 tén la guanidino.

2.Ala va Asp c6 trong thanh phan cdu tao cUa aspactam (mOt chat cé dO ngot cao hon
saccarozO t&i 160 1an). Thuy phan hoan toan aspactam thu dugc Ala, Asp va CH;OH. Cho
aspactam tac dung vi 2,4-dinitroflobenzen r0i thuy phan thi dugc dan xudt 2,4-dinitrophenyl
cUa Asp va mOt sdn phadm c6 cong thltc C;HsNO,. Viét cong thirc Fisher va tén day du cUa
aspactam, bi€t rang nhém o-COOH cUa Asp khéng con tu do.

3.Arg, Pro va Ser c6 trong thanh phan cdu tao cla nonapeptit bradikinin. Thuy phan
bradikinin sinh ra Pro-Pro-Gly ; Ser-Pro-Phe ; Gly-Phe-Ser ; Pro-Phe-Arg ; Arg-Pro-Pro ; Pro-
Gly-Phe ; Phe-Ser-Pro. (a) Dung ki hiéu 3 chit cai (Arg, Pro, Gly,...), cho biét trinh tu cic
aminoaxit trong phan t( bradikinin. (b) Vi€t cong thlic Fisher va cho bi€t nonapeptit nay c6 gia
tri pH; trong khodng nao ? (= 6; <6; << 6; > 6; >> 6).
Cau 14: (Pé thi HSG quéc gia - 2003)

1.Hop chéat A (CsH;;0,N) 1a mt chat 10ng quang hoat. Kh( A bang H, c6 xic tac Ni sé
duoc B (CsHisN) quang hoat. Cho B tac dung véi axit HNO, thu dugc hon hgp gdm ancol C
quang hoat va ancol tert-amylic (2- metyl-2-butanol).

Xac dinh cong thlc cdu tao cla A. Dung cong thlc cdu tao, vi€t phuong trinh cac phdn
Ung tao thanh B, C va ancol tert-amylic tU A.

2.Hgp chat A (CsH,OBr) khi tic dung v&i dung dich i6t trong ki€ém tao két tla mau
vang. A tac dung v&i dung dich NaOH tao ra 2 xeton B va C cling ¢6 cong thUc phan t& CsHgO.
B, C déu khdng lam mat mau dung dich kalipemanganat G lanh, chi c6 B tao két tla mau vang
vGi dung dich i0t trong kiém. Cho B tac dung v&i CHsMgBr r6i v4i H,0 thi dugc D (CsH;20).
D tac dung vGi HBr tao ra hai dOng phan cau tao E va F ¢6 cong thlc phan t& C¢H,,Br trong dé
chi ¢6 E 1am mat mau dung dich kalipemanganat G lanh.

Diing cong thUc cdu tao, viét so dO phan Ung tU A tao thanh B, C, D, E, F. Viét tén A
va D theo danh phap IUPAC.

Cau 15: (Pé thi HSG quéc gia - 2005)
L-Prolin hay axit (S)-pirolidin-2-cacboxylic c6 pK; = 1,99 va pK, = 10,60. Pirolidin
(C4sHoN) la amin vong no nam canh.
1. Viét cong thlrc Fiso va cong thlc phOi canh cla L-prolin. Tinh pH; clla hop chat
nay.
2. Tinh gan dung ti 1& dang proton hoa H,A" va dang trung hoa HA cUa prolin &
pH = 2,50.
3. Tinh gan diing ti 1& dang deproton hod A” va dang trung hoa HA cUa prolin &
pH =9,70.
4. TU metylamin va cac hoa chat can thi€t khac (benzen, etyl acrilat, natri etylat va cac
chat vo c0), hiy viét so dO di€u ché N-metyl-4-phenylpiperidin.
Bai 16: (Pé thi HSG quéc gia, Viét Nam - 2007)

1. ThUy phéan hoan toan mOt hexapeptit M thu dugc Ala, Arg, Gly, Ile, Phe va Tyr. Céc
peptit E (ch(fa Phe, Arg) va G (ch(fa Arg, Ile, Phe) dugc tao thanh trong sO cac sdn pham thly
phan khong hoan toan M. Dung 2,4-dinitroflobenzen x4c dinh dugc amino axit Ala. ThUy phan
M nhd tripsin thu dugc tripeptit A (ch(ta Ala, Arg, Tyr) va mOt chat B.
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a. Xac dinh th(r tu lién két cla cac amino axit trong M.
b. Amino axit ndo c¢6 pH; 16n nhat va amino axit nao c6 pH; nhd nhat?
Biét cau tao chung cla cdc amino axit 1a H,N-CHR-COOH
AA’: Ala Arg Gly Ile Phe Tyr
R : CH; (CH),NHC(=NH)NH, H CH(CHy)C,Hs CH,CHs p-HOC,H,CH,
2. Isoleuxin dugc di€u ché theo ddy cic phdn Ung sau (A, B, C, D 1a ki hiéu cac chat can
tim): 0
CH4CH,— CH—CH, 0 &@'FP9:4A,  Orier L BOP - C O - DOME - Isoleuxin
| C,HsONa 2. HCI

Hay (]:BﬁO biét cong thic clla cac chat A, B, C, D va Isoleuxin.

Cau 17: (D& chon doi tuy€n QT 2006)

Ala, Val, Leu 1a ch(r viét tat tén cic aminoaxit thién nhién, cong thlc 1an luot 1a
CH,CH(NH,)COOH, (CHs),CHCH(NH,)COOH, (CH;),CHCH,CH(NH,)COOH.

1. Viét cac phuong trinh phdn Ung t6ng hop tripeptit Leu-Ala-Val tU cac chat:

Ala, Val, Leu, photpho pentaclorua, BOC-CIl (tert-butyloxicacbonyl clorua), ancol
benzylic, DCC (dixiclohexylcacbodiimit), axit trifloaxetic, axit axetic, hidro, paladi va cacbon.

2. C6 bao nhiéu tripeptit dugc tao thanh ma moi tripeptit c6 d0 3 aminoaxit trén, néu
khong st dung nhém bao vé.

3. Bi€u dién cong thirc ph6i cdnh cUa tripeptit Leu-Ala-Val.

4. Ghi gia tri pK, vao nhém tudng Ung va tinh pH, cUa tripeptit ndy, bi€t rang pKa = =
3,42; pKa, = 7,94.
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MOT sO BAI TAP CO LOI GIAI

Vi du 1: Dudi tac dung cla dién trudng, aminoaxit di chuy€n vé phia dién cuc nao khi

pH < pI, (b) pH > pl va pH = pI ? Giai thich.

Bai gidi:

pH < pl: cation A Chlel‘l‘l Uu thé, nén di chuyén vé phia catot, (b) pH > pI : anion C chiém
uu thé nén di chuyén vé phia anot va (c) khi pH = pI dién tich can bang nén amino axit khong
chuyén dich.
Vi du 2: Viét can bang dién ly cla lysin (mOt bazo) va tinh di€m dang dién cla no.
Xem gid tri pK, trong bang

Bai gidi:
*CO0™ Coo"~ coo”
TOOH
+
Ccmnz OH ™ _ CHNH, oy - CHNH,
JCHz)s Q# (CH2)3 H (CH2)3
(gH2)3 H I
+ +
|CH2-NH3 CH,NHs CH,NH,
CHaRH (+1) (0) -1)

Dién tich tong cOng clla mOi dang dudgc ghi trong ngodc don & trén, dang c6 dién tich bang
khong tOn tai gilra hai dang co pK, tuong Ung 1a 8,95 va 10,53. Nhu vay pl = (8,95+10,53)/2 =
9,74.

Vi du 3: Viét can bang dién ly cla axit aspatic va tinh di€m dang dién cla no.

Bai gidi:

@00 " COO~ COO~

CPOH
+ +

CHINH, CHNH; - CHNH,4 -

CI-INH3 OH " OH OH
+ +

CHZ T CHZ H CH2 H
CI—I H

coo” COOH COO™
COOH

(+1) 0) -1 (-2)

Dang c6 dién tich bang khong ton tai gilra hai dang c6 pK, tuong Ung 1a 1,88 va 3,65.
Nhu vay pl = (1,88 + 3,65)/2 = 2,77.
Vi du 4: Khi thly phan hodn todn 1 mol tripeptit X thu dugc 2 mol axit glutamic
[HOOC(CH,),CH(NH,)COOH], 1 mol alanin [CH;CH(NH,)COOH] va 1 mol NH;. Chat X
khong phan Ung véi 2,4-dinitroflobenzen va X chi ¢c6 mOt nhém cacboxyl tu' do. ThUy phan X
nhO enzim cacboxipeptidaza thu dugc alanin va mOt dipeptit Y.
Viét cong thlc cdu tao cla X, Y va goi tén ching.
Bai giai:
Xac dinh cdutao X va'yY :
-Thly phan X nhO enzim cacboxipeptidaza thu dugc alanin va mOt dipeptit Y [J aminoaxit
C-dau mach 1a Ala va nhu vay tripeptit X cé cdu tao theo trat tu' : Glu-Glu-Ala.

-X khong phdn Ung vdi 2,4-dinitroflobenzen va X chi ¢6 m6t nhém cacboxyl tU do [ nhém -
NH; cUa aminoaxit N-dau mach da tao lactam v@i nhém cacboxyl cla Glu th( nhat.
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-Khi thUy phan hoan toan 1 mol tripeptit X thu dugc 1 mol NH; [0 nhém cacboxyl cUa Glu
th(r hai tOn tai & dang amit -CONH.,.
VayXvaYla:
/NH*CH*CO*NH*(‘IH*CO*NH*(‘ZH*COOH
X: O:C\ ‘ (CHz)ZCONHZ CH3
CHZ*CHz

Glutamolactam —€tglutaminylalanin
/NH* CH—CO—NH— (‘IH* COOH
Y . O0—C . (CH2)2CONH2
CHZ* CH2

Glutamolactam —€¢iglutamin

Vi du 5: Xac dinh cong th(c cdu tao va tén clla A(CsH;0,N). Bi€t rang A c6 tinh chat ludng
tinh, phdn Ung vdi axit nitro gidi phong nitd; véi ancol etylic ¢6 axit 1am xtic tac tao thanh hgp
chat c6 cong thlrc CsHy;O,N. Khi dun néng A chuyén thanh hgp chat vong cé cong thirc
CeH1oN,0,. Hay viét day dU cac phuong trinh phdn Ung xdy ra va ghi di€u kién (néu cd). A cb
dong phan loai gi ?

Bai gidi:
a) Cong thlc cAutaocUaA :
A phdn Ung véi axit nitrd gidi phong nitd [ A ch(fa nhém -NH,
A phdn Ung véi ancol etylic tao CsH;;O,N [ A ch(ra nhém -COOH
Pun néng A tao hgp chat vong CeHioN,O, [ A 13 a-aminoaxit
Cong thlc cdu tao clia A : CH;CH(NH,)COOH (alanin)
b) Phuong trinh phan Ung :

15 7 1

C3H 70N +-705 3co, +-H0 +-N,

CHy~CH—COOH +HONO ——>  CH;~CH—COOH +N, + H,0
NH, OH

HCI
CH;~CH—COOH  + CoHsOH ——= CHy~CH—COOC,Hs +Hy0

NH, NH,Cl
CHy~CH—COOH + NHj ——=  CH3~CH—COOC;H; + NH,CI
NH;Cl NH,
0

t° CH?’\KJ\ NH
2 CH3—(|:H_COOH —_— HN% + H,0
NH, CHj
0]
c) A c6 dong phan quang hoc do phan tU c6 nguyén tU cacbon bat doi :
gp quang p guy

COOH COOH
H-C~NH, | HN—C—H
CHj ! CH3
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Vi du 6: Xudt phat tU brombenzen ch(fa * C @ vi tri 1 va cac hoa chat vo cO can thi€t khong

chlta ' C, hdy di€u ché cic hgp chat thom chlta “C & vi tri 3 :
a) Anilin ; b) lotbenzen ; c) Axit benzoic.

Bai gidi:
a,
Br MgBr
14C|: 14C|:
~ ete khan =
+ Mg —— > (1)
X X
l\l/lgBr COOMgBr
14C
~
9 + CO, o 2
COOMgBr COOH
+
+  HOT — > (3)
COOH C|300H
14(|: “ec
AN H,SO, ~N
. HNO, ——> P + HOH (4
= NO,
COOH COONa
14
X 14C\
2 O\ + NaCo, — » ZO\ + HOH + CO, (5
Z
=
NO, NO,
COONa
14 14
C CaO X
+ NaOHrn — | P +  Na,Co, (6)
Z
NO, NO,
14C 14C
N N
+ 3Fe + 7HCI + 3FeCl, + 2HOH 7
D . @ : )
NO, NH,Cl
e 14C\
N
+ NaOH — || + NaCl + HOH (8)
_— =
NH,Cl NH,
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b,
14 14
C\ C\ .
| P + NaNO, + 2HCl —— | P + Cl+ NaCl +2HOH (9)
NH2 N=N
14C

14C
N - N
| . + |CIt+ KI—— | _ + Ny . Kcl (10)
N=N |
14
N C\
| Ao+ |-+ cueN —— | P N, + CuCl (11)
N=N | Cl =N

14C 14C

N .\ DN +
| P + 2HOH + H —2|| P * NH, 12
C=N COOH

Vi du 7:(P@ thi HSG quéc gia — 1997)
Thuy phan hoan toan 1mol polipeptit X cho ta:
2mol CH; - CH(NH,) - COOH (Alanin hay viét tat 1a Ala).
1mol (HOOC - CH; - CH, - CH(NH) - COOH (axit gluconic hay Glu).
1mol H,N-(CH,),~-CH(NH,)-COOH (Lizin hay Lis)

N CH, —CH —COOH (Histidin hay His)
I3
N NH,

Néu lC_I“JO X tac dung véi 2,4 (NO,), C¢HsF (ky hi€u ArF) rdi mdi thly phan thi tim

dugc Ala, Glu, Lys va hop chat
' Y P N CH, —CH—COOH
! |
N

NH —Ar
Mat khac néu thuy phan X nhd enzim caJ:'[l)oxipetidaza thi thu dugc Lys va mOt tetrapeptit.
Ngoai ra khi thuy phan khong hoan toan X cho ta cac dipeptit Ala - Glu, Ala-Ala va His- Ala.

1. X4c dinh cong thlc cdu tao va tén cla poliptit X.

2. Sap x€p cac aminoaxit & trén theo th(r tu ting dan pH,(pH, dugc goi la di€m dang
dién, tai pH d6 aminoaxit tOn tai & dang ion tuong cuc trung hoa vé dién tich va khong di
chuyén vé mot dién cuc ndo dé cd). Bi€t gi tri pH, 1a 3,22 ; 6,0; 7,59; 9,74.

3. Viét cong thiic cdu tao dang chl yéu clla mbi aminoaxit trén G cac pH bang 1va 13.

1mol
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4. Dudi tac dung cla enzim thich hgp aminoaxit c6 th€ bi decacboxyl hoé (tdch nhém
cacboxyl). Viét cong thifc cdu tao cla cac sdn pham decacboxyl hoa Ala va His. So sanh tinh
baz0 cla c4c nguyén t{ nitd trong phan tU gi(ta hai sdn pham dé. Gidi thich.

Bai gidi:
1. TU s6 mol va cong thic cdu tao clla cic aminoaxit suy ra X 1a mOt pentapeptit.

TU két tha thuy phan sdn pham phdn Ung gilta X va ArF suy ra ddu N (dau ch(ta nhém
-NH, tu' do) cUla X 1a His.

TU sdn phdm thuy phan X nhQ enzim cacboxipeptitdaza suy ra dau C (ddu ch(ta nhém
-COOH tu do) cla X 1a Lys.

Khi thuy phan khong hoan toan X cho céc dipeptit His-Ala, Ala-Ala, Ala-Glu.

Trat tu sdp x€p cac aminoaxit trong mach: His - Ala - Ala- Glu— Lys.

Cong thlc cau tao cla X:
HZN—CH—C—NH—ICH—C—NH—CH—C—NH—CH—C—NH—CH—COOH

I I ! I I
| O CH3 @] CH3 @) | 0

N CH (CH,) (CH,)
HT 2 | 2D | 2D

N COOH NH,
H

(Thi sinh c6 th€ viét céng thirc trong d6 nhém - CO — NH - gilta Glu va Lys duoc tao ra
bdi nhém —COOH O vi tri'y cia Glu v&i nhém —NH, O vi tri § cUa Lys.

1. Th( ty ting dan pHy:
Glu < Ala < His < Lys
pH;  3.22 6.00 7.59 9.74

Giai thich: tinh axit cUa aminoaxit cang 16n thi gié tri pH; cang nho, tinh bazo cang 16n thi
pH; cang 16n.

- Glu c6 pH, nhd nhat (3.22) vi s6 nhém —COOH nhiéu hon s nhém —NH,. Mu0n tOn tai
G dang HOOC - (CH,), — CH - COO phai thém H* (dua vé pH thdp) d€ nhém -COOH th(t hai
khong phan li.

NH,
- Lys c6 pH; 16n nhat (9.74) vi s6 nhém -NH, nhi€u hon s6 nhém -COOH.
- Ala c6 pH; = 6.00 vi ¢6 mOt nhém -COOH va mOt nhém -NHo.
- His ¢6 pH; trung gian gilta Ala va Lys, vi tuy co s6 nhém -COOH va - NH, bang nhau
nhung di vong chfa N ciing 13 trung tdm baz0 (tuy yéu hon -NH,).
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3. pH=1 pH =13
Ala:
CH, - |CH - COOH CH, - CH - COO-
+NH, NH,
Glu: HOOC - (CH,), - c|:H - COOH -00C - (CH,), - CH - COO-
+NH, N,
+
His : H-N CH,-CH-COOH
u | | Nu | CHZ-(|:H-COO-
N +NH ]
R 3 N NH,
H
+
Lo, HoN-(CHy), - c|:H - COOH
ys:
+NH, H,N - (CH,), - CH - COO-
NH

2

% CH,-CH-COOH _enzim

| -CO, CH; — CH, - NH,
NH,
(©)

NTCHZ—CH—COOH NTCHz—CHZ—NHz
u | | enzim u |

N NH2 _CO N

2 )
H H
(d)

- Tinh bazo glél’l’l dé‘l'l: N(a) > N(b) > N(C) > N(d).

Giai thich: Tinh bazo & nguyén tU N ting khi mat d0 electron trén n6 ting. Mat do
electron 3 Ny, > N vi Ny, lién két vGi gOc C,H;s day e, trong khi d6 N, anh hudng béi gbc
di vong hit e. Mat dd e & Ny < Ny vi N & trang théi lai hoa sp® (c6 dd am di€én 16n hon
nguyén t0 N, lai hod sp*). Va N, 1ai lién két v&i nhiing nguyén tU C lai hoa sp? (kha ning hiit e
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cUa C lai hoa spmanh hon C lai hoé sp*). N khong c6 tinh bazg vi khéng con cdp electron tu
do (do da tham gia tao hé lién két it trong vong thom).

Vi du 8: (Pé thi HSG qudc gia — 2008)

1. a, HSCH,CH(NH,)COOH (xistein) c6 cac pKa: 1,96; 8,18; 10,28. Cac chat tuong
dong véi né 1a HOCH,CH(NH,)COOH (serin), HseCH,CH(NH,)COOH (selenoxistein), C;H;NOsS
(axit xisteic). Hay xac dinh cau hinh R/S d6i vdi serin va axit xisteic.

B, Hay qui két cac gia tri pKa cho tUng nhém chUfc trong phan tU xistein. Vi€t cong thic
cUa xistein khi & Ph = 1,5 va 5,5.

2. Sap x€p 4 amino axit trén theo th(F tu ting dan gia tri Ph, va gidi thich su sap x€p doé.

3. ThUy phan hoan toan mOt nonapeptit X thu dugc Arg, Ala, Met, Ser, Lys, Phe,, Val, va
Ile. SG dung phdn Ung cla X vdi 2,4-dinitroflobenzen x4c dinh dugc Ala. Thuy phan X vGi
trypsin thu dugc pentapeptit (Lys, Met, Ser, Ala, Phe), dipeptit (Arg, Ile) va dipeptit (Val, Phe).
Thuy phan X v6i BrCN dan dén su tao thanh mot tripeptit (Ser, Ala, Met) va mOt hexapeptit.
Thuy phan vGi cacboxypeptidaza cd X va hexapeptit déu cho Val.

Xéac dinh th( tu c4c amino axit trong X.

Bai giai:
1. a.X4c dinh cau hinh
COO® COOH
©) @
H3N H H3N H

O

CH,OH CH,S05

L-Serin (cBu honh S) Axit L-xisteic (cBuhnhR )

b. Gia tri Ph va cong thlc cla xistein
pKa (xistein): 1,96 (COOH) ; 8,18 (SH) ; 10,28 (NH,)
Ph; (xistein) = (1,96 + 8,18) / 2 = 5,07

O Ph=15: HS - CH,- CH (NH;) - COOH
Ph=5,5: HS - CH, - CH (NH;) - COO’

2.Trat tu Phy
Trinh ty tang dan Ph; : Axit xisteic < selenoxistein < xistein < serin

3.Xéc dinh cong thltc cong thlc clia X
Theo dé bai xac dinh dugc dau N 1a Ala; dau C 1a Val.
ThUy phén vdi trypsin thu dugc: Ala-(Met, Ser, Phe)-Lys

Ile-Arg va Phe-Val
Dua vao két qua thly phan vGi BrCN, suy ra: Ala-Ser-Met-Phe-Lys
Vay X la: Ala-Ser-Met-Phe-Lys-Ile-Arg-Phe-Val

Vidu 9: Sap x€p sy tang dan tinh bazd (c§ gidi thich) cla cac cht trong tling day sau:
Sap x€p su tdng dan tinh bazo (c6 gidi thich) cla cdc chat trong tUng ddy sau:
1. CH3;-CH(NNH,)-COOH , CH,=CH-CH,-NH, , CH3.CH,-CH,-NH, , CH =C-CH,-NHo,.

2.
3
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Bai gidi:
Tinh bazo tang theo thit tu:
1.CH;-CH(NH;)"-COO" < CH= C-CH,-NH, < CH,=CH-CH-NH, < CH;3.CH,-CH,-NH,

Ton tai o] dang Bé am dlén Csp > Csp2 > Csp3
ion luGng cuc

OW*@‘NH2 < C>7CH2-NH2 <C>7CH2-NH2 <QNH-CH3

Nhél‘l‘l p-OzN-C6H4- Nhél’l’l —C6H4-CH2- Nhél’l‘l CGHll-CHz- - Nhél’l’l C5H11-
hit e manh do c6 hiit e yéu day e, lam ting va -CH; day e,
nhoém -NO; (-I -C) mat dO e trén - Amin bac II
l1am gidm nhiéu mat nhém NH,

do6 e trén nhom -NH,
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