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Ciu 1 Y 1.1 1.2 1.3 1.4 1.5 Tong
M " [ Thangdiém | 10/8 4/8 6/8 4/8 4/8 3,5
GSd) ——
biém cham
Cau 1.

1.1. So sanh tinh chit cua cac chit thudc mdi diy trong bang sau:

Noi dung Sip xép

i Day cac chat N N
so sanh theo chiéu giam dan

o 0
Lyc acid <:j i‘:\l\ %@ 2)>M1>@3)
O ° ° ©

(1) (2) 3)
Luec acid OL " 5)>(6)>4)
A O U T
(4) (5) (6)

(0] 0] O
N,Me N N,Me
Luc base | ®>9) >
(7) (8) 9)

_H .H _H
) b )
Lyc base HZN)\NH2 HoN™ “Me HZNJ\OH (10)>(12)> (1D
(10) (11) (12)
[ 7\
Moment ludng cuc (0] 0 (13)>(14)
(13) (14)
O
Moment ludng cuc N7 N (15) > (16)
(15) (16)
1.2. Cho cac hop chét c¢6 céu triac nhu sau:
0]
Chenodeoxycholic acid Forskolin Artemisinic acid Cineole

Biéu dién hinh hoc phan tir ciia cac chat trén véi cau dang vong phu hop voi cau tric ctia chung.
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Chenodeoxycholic acid Forskolin

g o)
OH J\/
CO,H . . OQ c
@) @)
H H
Artemisinic acid Cineole
H o)
‘H
H
HO,H,C

1.3. Cho (1Z,5Z)-cycloocta-1,5-diene phan tmg v6i CH3CO3H thu duge Al va A2 1a hai dong phan hinh
hoc ¢6 cuing cong thirc phan tir CsHi202. Cho Al hodc A2 phan tng lan luot voi LiPPhy r6i Hx02/AcOH
déu tao thanh A3 va A4 1a hai dong phan cau tao c6 cong thirc phan tir C3xH3404P2. X1t Iy A3 hodc A4 voi
NaH/DMF déu tao thanh A5 1a dong phan hinh hoc cua (1Z,5Z)-cycloocta-1,5-diene. A5 c6 thé ton tai &
hai cdu dang A5-1 va A5-2.
V& cau trac ciia cac hop chat néu trén.
Al A2
O O

A3 A4
HO  POPh,

Ph,OF  OH

~

1.4. Trong qua trinh sinh tong hop, porphobilinogen (B1) dugc tao thanh tir 2 phéan tir 5-aminolaevulinic
acid. Sau d6, 4 phan tir B1 1an luot phan tmg v4i nhau dé tao thanh hop chat mach vong uroporphyrinogen
I (B2) c6 cong thirc phan tir C40H44N4O16. DE nghi co ché phan tng tao thanh B1 va v& cong thiic cau tao
cua B2.

AS-1 AS-2

HO,C
COZH COzH
——— _ Uroporphyrinogen |
2 / \ ” (B2)
o N
NH, HoN H
5-Aminolaevulinic acid Porphobilinogen (B1)
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Co ché chuyén hoa 5-aminolaevulinic acid thanh porphobilinogen (B1):

CO,H CO,H COH oA
o coun ) COLH H)@ 2 CO,H
O Tautomerism ° > H -
+ —_—
. H - | Vo N
N
ol NY N HO
NH, NH; e -
_H®
HO,C HO,C S
COH CO-H o
” e 0 H®
Porphobilinogen (B1) / \ 4@ / T /
N N H N
H2N H H,N H HaN "

Cong thirc cu tao ctia uroporphyrinogen I (B2):

Uroporphyrinogen | (B2)

1.5. X 1y alcohol C1 v&i propanal cé thé tao thanh 2 san pham C2 va C3. Khi c¢6 mat Hg(OAc)z chi ¢o
C2 tham gia phan (g va tao thanh san pham C4, trong khi C3 hau nhu khong phan tng.

Et
Et Et -
= I o o
OH 0~ “OH 0~ “OH . L
: : : sH 11
C5H11/\/\ CsH11M C5H11M HgOAc
(C1) (C2) (C3) (C4)

Viét co ché ctia qué trinh chuyén héa C2 thanh C4 va vé& cau trac khong gian dé gii thich tai sao
C2 phan tng dugc con C3 kho phan tng.
Co ché chuyén hoa C2 thanh C4:

Et ® Et Et o) Et
A _Hg AoH O H 9 :
97 "OH Ao Q" 0o 0 g
N ~ - . B
CsHyq N C5H11/\/ng> C5H11/\)\ CsHyq
(C2) AcG HgOAc (C4) HgOAc

Giai thich:
Hop chit C2 tham gia chuyén hoa duoc vi t6n tai & cAu dang bén C2-1 v6i nhom OH & gan trung tAm
phan tmg. Hop chat C3 khong tao duoc ciu dang bén c6 nhém OH nam gan tdm phan tmg (C2-2 1 cdu

dang kém bén, kho tao thanh).
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H H
CsHﬂ/‘w"—;‘YEt CSHﬂ/JmfiYH - - CsHﬂ/Jwr;‘YOH
® OH ® OH ® Et

Hg
(C21) AcO (C2-2) AcO AcO
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i Y 2.1.a 2.1.b 2.1.c 2.2.a 2.2.b 2.3 Tong
Cau2 Thang diém |  6/8 6/8 5/8 3/8 3/8 3/8 3,25
(3,25 @) .
biém cham
Cau 2
2.1. Hoan thanh cac so d6 phan tmg sau:
o " CO,Et Br
BrCH,CO,Et COEt | gocl, 1. LIAIH,
3 Zn ij Pyridine 2. PBry 5

1. Dimethyl malonate
EtONa, EtOH

C41H460

0

(0]
(g\)‘\
N2

Cu 1. (COCl),
t° 2. CH,N,

2. HO"H,0
3. H30", t°

; CO,H

-

Ghi chii: Trudng hop tach ¢ phan nhanh va viét dugc cac san pham tiép theo phu hop véi cong thirc phan

tu thi cho ntra sO diém.

1. HO", H,0
2. H;0*

b) Nach3 1. NHon
2. H,S0, N
0 H o
Cy1H1g

Me

TiCl, 1. MeLi
- -
Zn 2. H,0*

ot

C10H1603

<:\(\/\/C02H
@)

(CH,0H),
TsOH

CO,H
o)

5/
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CN CN CN CN

N 1. LDA, THF, -95°C X | X -COsMe KY\/COQMG H,, Pd/C N CO,Me
c)ll _ 2. 1, THF, -95 °C | P Pd(PPhs), | _ MeOH | N/

N~ SOMe N~ oM
N" "Cl3 NaoMe, MeOH DMF, 100 °C e OMe
Br,, NaOAc
AcOH
o)
CN CN
X | N 1. LDA, THF, 0 °C N N CO,Me | ~~.SnBus | pr | N CO,Me
| ‘
0 —
N o 2. HCI, H,0, MeOH, t N/ OMe Pd(PPh3), N OMe
H DMF, 100 °C
Louisianin A

2.2. Nam 1998, Anatas va Waner dd dé xuét ra cac nguyén tic cho nganh Héa hoc xanh. Theo d6, cac quy
trinh tong hop phai dugc thyc hién theo hudng giam thiéu 6 nhiém moi trudng va tiét kiém tai nguyén thién
thién. Pap tng yéu cau dé, huéng sir dung vi séng (microwave — MW) tré nén phd bién trong tong hop
hitu co. Hay vé& cong thic cdu tao va dé nghi co ché tao thanh san pham cho cac so do tong hop st dung vi

song sau:
O
S NaOEt
a) + 2PhCH=0 + i ——————>= D1 (CyH29N3S)
N HoN NH, MW, 30 giay
H.HCI
D1
X
HN™ “NH
Ph™ XY X" “Ph
N
H
Co ché tao thanh D1:
HoN
S
2PhCH=0 pp""Xx Z>pp HND NH o pp Ph
—_— _—
N N N
H H H
X X
N NH HN NH
<
— > PP HPh—>Ph\\ Ph
N N
H H
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oN J:Noz
| |nC|3
b) > + + § ’}‘H (C22H1gN40O3)
H - Me Me MW, 5 phut
(0]
D2
Me
NO
QL e,
Ny—NH
NC—\\ 0
o
N
H
Co ché tao thanh D2:
H Ol---InCI3
/
l3In---O oY,
CN
|nC|3 \ Me
N Knoevenagel
H condensation
Me
Me—S N02
(-.\* S— N02 M
Me—'NH Me ] e
N\y—NH
Claln- Michael NCN\_d

1,4-addition

O \
N
H

2.3. Ethyl chrysanthemate (thudc trir sau tu nhién ho pyrethrine) c6 thé dugc tong hop theo so do sau:

o) CH,(CO,Et), H,S0,, t°
= - E2 —_— E3
NaOEVEIOH ¢ 3H500, C10H1602
(E1)
l HCI, EtOH
)\ _NaOEY/EtOH
EtO,C E4
Ethyl chrysanthemate (E5) C12H21CIO,
V& cong thirc cau tao cua cac chat E2, E3 va E4.
E2 E3 E4
Cl
o COLEL o CO,Et
O o
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Ciu 3 Y 31.a | 3.1.b | 3.1.c | 3.2 33 | 34.a | 34b | 3.4.c | Tong
au Thang diém | 4/8 1/8 2/8 7/8 7/8 2/8 1/8 2/8 3,25
(325d) )
Piém cham
Cau 3.

3.1. Dé diéu ché thudc chdng con tring an 14, ngudi ta cho ClsC-CH=0 (chloral) phan (mg véi isobutylene
trong dichloromethane c6 mat AICl3 ¢ 20 °C, 10 atm thu duoc F1 (CsHoOCl3). Cho F1 phan tng v6i acetic
anhydride thu dugc F2. Dué6i tic dung cta kém trong méi truong acid/alcohol, F2 chuyén thanh F3
(C6HsClo). O giai doan cudi, F3 phan tng véi ethyl diazoacetate trén xuc tic dong kim loai thu dugc F4 co
cong thirc phan tir C10H14C120s.

a) V& cong thirc cau tao clia cac chét tir F1 dén F4.

F1 F2
HO CI AcO CI
Cl Cl
— Cl — Cl
F3 F4
Cl O5Et |
>=/:<<:| 7A/_<

b) Bé nghi co ché phan tng, tir d6 cho biét vai tro ciia AICl; trong phan tng hinh thanh F1.

= Cl
H AICI3 f_\ - ACly HQ N
oa\ — = \—_

/ (;|3 Cl

CCls AI H o9 CCls
cig e

Cl~ AI “Cl
CI

¢) F4 con duoc tong hop nhu sau: Oxi héa F3 bang Mn(OAc); trong acetic acid thu dugc F5 (CsH1002Cl),
trong phan tr c6 chira vong lactone. Cho F5 phan tng véi ethanol trong méi truong acid, sau d6 cho san

pham tao thanh phan tng v&i SOCI, thu duge F6. X1 i F6 trong méi trudng base/alcohol thu duge F4.
V& cong thic cau tao cia F5 va F6.
F5 F6
Cl cl ¢l

0
0 Cl
/ EtOzc/><\/\Cl

3.2. Hién nay, thé gioi dang nd Iyc tim kiém thudc khang chung virus SARS-CoV2 giy dich bénh Covid-

19. Str dung phuong phap mé phong bang phan mém may tinh, nhom cac nha khoa hoc Trung Qudc da
phat hién ra hop chat Valganciclovir c6 trién vong khang virus SARS-CoV2 hiéu qua. Valganciclovir hién
dang duoc sir dung dé diéu tri bénh viém vong mac. Valganciclovir c6 thé duoc tong hop theo so do sau:
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0]

(LA
=
N™ ™N" "NHAc
cl O 2Ac,0, ZnCl, AcOK, DMF Ac MeNH,, 75 °C
> S G1 > G2 o~ > G3 ———— Ganciclovir
O AcOH,25°C C1oH1607 EtSOsH, 170 °C €5H16N50; CoH13N504
N
Cbz”~
CO,H 4 n-PrNH,, MeOH H,, Pd/C

G5 —— > Valganciclovir
DCC, DMAP, DMSO CyoHsNg0O- C14H22NgO5
Gl1 G2 G3
Cl/j/OvOAc Ao o/j/OvOAc ] 0
~ N
iJI o
Ac AN N OAc
N
H (0]
Ganciclovir G4 GS
0] NHCbz O
H. H.
N)‘j:N\> OH . @) Oﬁ N)j:N\> OH NHCbz
PP oH N NCo NHCbz PN o
H,N" N \\ )\ | > H,N" N \\
o) H,N” N7 N S\/O O ©
Valganciclovir
(0]
H.
N)j:N\> OH NH,
PN 0
HNT N7 N S\/ ﬁ

3.3. Methoxatin 1a mot chat hoat hoa enzyme cta vi khudn chuyén hoa methanol va bo tro cho cac qua
trinh oxi hoa — khir trong co thé sdng. N6 dugc tim thay trong qua kiwi va trong sira me. Methoxatin dugc

tong hop theo so dd sau:

Cl3CCH=0, H,NOH PPA

—_—

H1

1. MeCOCO,H, KoH M€

Bo!
Na;S0;, Hy0
MeO NH, | o2>04 M2

HNO;4

MeCOCH,CO,Me
~ H4

1. PhN,BF4 H,/Pd-C

C1oH12N,05100°C C10H9N032' MeOH, H,S04

CO,Me
N NBS
H3
MeO N” “co,Me (PhCO2)2
HO,C

H5 H
H2804, to NaH, THF CZOH20N2O102- NaBH4, MeOH C24H22N409 HCI

V& cong thirc cau tao ctia cac chét tir H1 dén H7.

1. AgO, HNO,
7 >
2. LiOH

Methoxatin
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H1 H2 H3
NOH 6] Br CO,Me
Me / Me
L : :
N
MeO H MeO N MeO N >co,Me
H4 H5
Br NO, CO,Me o)
MeO,C
o2 NO, CO,Me
—
N COzMe X
b
MeO N~ >co,Me
Hé6 H7
NHPh MeO,C
MeO,C N NH CO,Me
e~ No, co,Me A 2
X
—
— MeO N CO,Me
N~ >co,Me
3.4. Atovaquone 1a mot dugc chat duoc str dung dé diéu trj chimg xuat huyét. Atovaquone AN
duogc tong hop tir ddong phan 1ap thé K1 cta 4-(4-chlorophenyl)cyclohexane-1-carboxylic N M
. A . e
acid theo so do sau: Quinaldine
O
Cl
C')SW/ H>
o) Pd/C (xt)
——F K2 —— K3
\\ DMF (Xt) C13H14C|20 Quinaldine C13H15C|O
(K1) EtOAc, 55 °C EtOAc, 20 °C
iso-butylamine
AcOH, 38 °C
Cl
Cl
1. NaOMe, MeOH
OH 2. AcOH, H,0
(K4)
Atovaquone K5)
a) V& cong thic cau tao cua cac hop chat K2 va K3.
K2 K3
Cl

OQ/CI
Cl_ .
b

(0]

Hoéa 2-Tr.11/26



b) Quinaldine c6 vai trd gi trong phan Gmg chuyén hoa hop chat K2 thanh hop chat K3?
Vai tro ciia quinaldine: La chit dau doc xuc tac (twong tu nhu quinoline) dé phan tmg hydrogen hoa
chi dung lai ¢ giai doan tao aldehyde ma khong khir aldehyde thanh alcohol.

¢) Khi chuyén hoa hop chat K4 trong diéu kién néu trén, ngoai san phadm Atovaquone con thu dugc cic
chit K4-1 va K4-2 sau:

Cl
o G,
O

K4-1) (K4-2)
Dé nghi co ché phan tng giai thich sy hinh thanh Atovaquone, K4-1 va K4-2.
Co ché phan umg giai thich sy hinh thanh Atovaquone, K4-1 va K4-2:
Cl

(0]

o) _ MeO Na HOMe

N / TMe0®
O (K4 Coo
41) R
HOMe
MeO MeO
K4 2

O 0] A
OMe MeO@Na@ OMe
O - R
MeOH /

¢ o
MeO@Na@ / o}
L iy g

- MeOH P
MeO R MeO

(K4-2)
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I3

Y 4.1 4.2 4.3 4.4 Tong
Thang diém 7/8 6/8 8/8 5/8 3,25

Piém cham

Cau 4
(3,25 d)

Cau 4:

4.1. Ergot alkaloid 12 mot nhém céc dan xuat cua indole co
hoat tinh sinh hoat va dugc str dung lam dugc li¢u. (8S,99)-
Fumigaclavine C 1a mdt ergot alkaloid dugc tao thanh boi loai
nam Aspergillus fumigatus tir dimethylallyl pyrophosphate
(DMAPP) va L-tryptophan theo so d6 sau:

L-Tryptophan (8S,9S)-Fumigaclavine C
FgaPT2 FgaMT FgaOx1 FgaDH
DMAPP + L-Tryptophan ——— M1 —_— M2 ——> M3 — M4
C16H2002N> C17H220,N, FgaCat ¢, H,,0N, C16H180ON;
FgaOx3 FgaP450-2 FgaAT FgaPT1
— M5 —> M6 —_— M7 ——» (8S,9S)-Fumigaclavine C

FgaFS  CygHoN, C16H200N; C1gH2202N;
Cho biét nhitng enzyme trong nam Aspergillus fumigatus c6 vai trd nhu sau:
FgaPT1, FgaPT2: Xtc tac cho phan ung alkyl hda vong thom.
FgaMT: Xuc tac cho phan tng methyl héa nhoém amino.
FgaOx1/FgaCat: Xuc tac cho phan ung tao diene, epoxide hoa, decarboxyl hoa va dong vong.
FgaDH: Xuc tac cho phéan ng oxi hoa alcohol.
FgaOx3/FgaFS: Xtc tac cho phan tng khir lién két C=C va C=N.
Fga450-2: Xuc tac cho phan tng hydroxyl hoa.
FgaAT: Xuc tac cho phan tng acyl hoa.

V& ciu tao cac chat tr M1 dén M7.

M1 M2
| CO,H | CO,H
NH, N-Me
\ Ny f
N N
H H
M5 M6

4.2. Téc dung chita viém loét da day ctia pantoprazole 1a dya vao kha niang wc ché qué trinh bom proton
bat thuan nghich cta enzyme ATPase (Enz-SH) vao té bao thanh niém mac da day. Co ché kich hoat hoa
qué trinh (rc ché bom proton ciia pantoprazole nhu sau:
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Pantoprazole

Viét tat 1a: Bzi—Py

Bzi—Py
_ H+ + H+
Bzi—PyH™ N1

+ H*

BziH*—PyH"*
N3

V& cong thirc cau tao cua cac chét tir N1 dén N6. Biét rang N6 chira lién két -S-S-.

N1 N2
MeO OMe MeO OMe
e I
N \ N® \
F / F Y,
T CES o T IS
E 0 N O H F 0] N (6]
H H
N4 N5
N — N
SO SO
N OMe >—N
N/ oM
F)\o N F)\O N\ \ / €
OMe S OMe
SOH

4.3. Doxorubicin (DOX) la m¢t loai anthracycline dung trong hoa tri

liéu duoc phén 1ap tir mdi trudng nudi cdy Steptomyces peucetius. DOX

duoc su dung phé bién dé chita tri nhiéu loai bénh ung thu. Tuy nhién,

nhugc diém cua loai thude nay 13 ¢6 nhiéu tac dung phu nhu phat ban,

kho tho, ... Dé giam thiéu cac tac dung phu ciing nhu ting cuong kha
ning diéu tri ung thu, ngudi ta da diéu ché chat phdi hop (P8) chira
doxorubicin. Hop chit P8 duoc diéu ché tir vanilline theo so d6 sau:
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OH  Br._ CO,Et

NaOH, THF, MeOH, H,O

HNO,, AcOH

H > P1 » P2 —— > P3
OMe K2CO3;, DMF
O Vanillin DCC
0 HoN~\-B°¢ | DmAP
M—ci H DMF
on{ s
TFA, CHCI3 Doxorubicin NaBH,
P8 = P7 = P6 = P5 P4
CaoH44N,015 HCI, EtzN, DMF DIPEA, THF, CH,Cl, THF, MeOH
P1 P2 P3
O._ CO,Et 0._CO.H O,N O._COzH
H H H
OMe OMe OMe
0] (0] 0]
P4
(0]
02N O\)J\N/\/NHBOC
H H
OMe
(0]
P5

NO,

o} NO,

sau van dung thi cho du s6 diém.

Ghi chu: Néu ¢ giai doan nitro hoa hoc sinh viét nhém NO» vao vi tri mata so véi MeO ma céc giai doan

4.4. Ung dung cta doxorubicin (DOX) van con bi han ché vi doc tinh hodc do céc san phém chuyén hoa

clia nd gy ton thuong cac mo. Dé giam thiéu yéu t6 nay, cac chat twong thich sinh hoc va khong doc hai

duogc st dung nhu nhitng chit mang, van chuyén thudc an toan hon. Fibrinogen (Fbg) 1a mt glycoprotein

duoc tong hop & gan va c6 thoi gian ban hity 1a 4 — 5 ngay duoc sir dung nhu mot chit mang tuong thich

sinh hoc. Tuong tac gitra Fbg va DOX dugc m ta nhu trong cac so do sau:
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@ S}

<j7¢NH2 cl
Q1 (C6 chita nhom -SH)
NH»>
0
H2N/
\I)(\/ o +Q1
Q2 - Q3
o 0
"0 01/\/
0 12 E/V o) + Q1
~ Q4 Qs

V& cong thirc cau tao cua cac chat tir Q1 dén Q5, chap nhan sir dung ki hiéu Fbg trong cong thirc

(néu co).
Q1
® o
e \
N
H 0
Q3
Q4
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Ciu 5 Y 5.1.a 5.1.b 5.2 5.3.a 5.3.b 5.4 Tong
M Mhangdiém | 3/8 4/8 8/8 2/8 3/8 2/8 2,75
Q75d) F——
Diém cham
Caus

5.1. Céc lién két peptide c6 thé bi phan cit chon loc khi c6 mot s6 tic nhan dic hiéu. Dudi day la céc so dd

phan cit lién két peptide:

BrCN
OH —
a) Me”™ \/\HJ\ )\H/
NH, H

CeHoN2O3-R

]
H H
T = +H3N)ﬁfo + O\/\HJ\OH
NH;*

V¢é cong thirc cAu tao va dé nghi co ché tao thanh T1, biét T1 chua ether 5 canh.

T1
R
o)
Q/K\N)\COZH
NH,
Co ché tao thanh T1:
Br—N @
0 S\
M )\H/OH . s‘@b )\WOH Q/K\N CO,H
- HBr, - MeSCN
NH, H NH;

O R
OH
. oy
NH H (0]
HO 2

3 eq NBS

_— T2

H30*

_

C11 HgBr2N204-R pH =45

R

OH
T3 + +H3N)}“/

o)

Cho biét T2 va T3 déu c6 cu trac dang spiro. V& cong thuc cAu tao ctia T2, T3 va dé nghi co ché

phan Ung tao thanh T2.

T2 T3

Br Br

o N R 0.0
© COH O
NH; NH;*

Br Br

Co ché tao thanh T2:
o
Br—(?\l H
NBS

M oy

@@M N

(0] R Br R Br R
_ o i\i)\[fo—>H o~y HO™_ 0~ OH
Bl ol 0 CO,H 0 + szN)\[(
2 NH NH
© Br 2 Br 3 0
Br
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5.2. Peptide X c6 thanh phan Arg, Aspa, Glua, Glyz, His, Lysz, Met, Phe, Pros, Thr, Tyr2. Hop chat nay 1a
hormon kich thich san sinh melanin (hop chat quyét dinh sic t6 da, mau mét, ...). Pé x4c dinh trinh ty cia
X, ngudi ta tién hanh cac thi nghiém sau:

- Lién tiép thuy phan X bing enzyme aminopeptidase thi 1an luot thu duoc Asp, Glu va Gly. Mat
khac, néu lién tiép thuy phan X bang enzyme carboxypeptidase thi 1an luot thu duoc Asp va Lys.

- Xir 1y peptide X vé6i cyanogen bromide (BrCN) cho san pham 1a 2 oligopeptide X1 va X2, trong
d6 X1 1a oligopeptide ddu C duoc ciu tao boi 11 phan tir amino acid.

- Bang phan tmg thoai phan, dau N cua peptide X1 dwoc xac dinh c6 trinh ty 13 Glu-His-Phe. Mt
khac, néu thuy phian X1 bang enzyme trypsine thi thu dugc Asp va 2 oligopeptide, trong d6 c6 mot
tetrapeptide. Tetrapeptide nay bi thily phan boi enzyme carboxypeptidase cho Arg. Phan tich dau N cua
oligopeptide con lai thi chi x4c dinh dugc 2 amino acid véi trat ty lién két 1a Tyr-Gly. Trong khi d6, xtr 1y
oligopeptide nay vdi DCC/H3POs4 trong DMSO, sau d6 xir Iy san pham véi phenylhydrazine thi thu duoc
2 hop chét ¢ cung sd lién két peptide.

- Bé xac dinh trinh ty cua X2, ngudi ta xir Iy X2 v6i NBS rdi thity phan san pham trong dung dich
dém c6 pH = 4,5. Trong céc san pham thu dugc c6 mot dipeptide X3. Két qua nghién ctru cho thiy X3 ton
tai chu yéu ¢ dang ion tich dién duong trong dung dich ¢6 pH = 7,0.

Biét rang:
- Pro va Lys c6 cau tric hoa hoc nhu ¢ hinh sau:

0] O

HoN
OH OH
N, NH;
H
Pro Lys

- BrCN 1a tac nhan xuc tién qua trinh thity phan chon loc lién két peptide cia Met do phan tng dic
trung cia nhom —SCHj; NBS 1a tac nhan xtc tién qua trinh thay phan chon loc lién két peptide ciia Trp va
Tyr; tic nhan DCC/H3PO4 trong DMSO va phenylhydrazine phéan cét chon loc lién két peptide ctia Thr
hoac Ser do phan tng déc trung cia nhém churc alcohol trén phan tir amino acid; enzyme trypsine c6 tac
dung thay phan chon loc lién két peptide tao bai nhom carboxyl ciia Arg hodc Lys.

Trong cac bang sau, mdi 6 (duwoc danh sb tir 1 dén 18) twong Gmg véi vi tri ciia mot amino acid trong
trinh ty mach peptide X.

a) Dién tén amino acid thich hop vao 6 s6 1 va 6 s6 18 trong mach peptide X.

Pau | 1 |2 |3 |4 5|67 |89 |[10]11[12]13|14|15[16]| 17|18 | Pau
N C

Peptide X c6 thanh phan: Arg, Asps, Gluy, Glys, His, Lysz, Met, Phe, Pros, Thr, Tyr, nén X la mot

octadecapeptide.

Lién tiép thuy phan X bang enzyme aminopeptidase thi lan luot thu duge Asp, Glu va Gly. Trong khi lién
tiép thity phan X bang enzyme carboxypeptidase thi lan luot thu duge Asp va Lys chimg to X ¢6 ciu tao:

Pau | 1 [2 |3 |4 |56 |78 |9 |10[11[12|13|14[15|16|17| 18 | Pau
N | Asp Asp| C

b) Bién Met vio 6 tuong tng véi vi tri thich hgp trong mach peptide X.

L (2 (34|56 |7 |89 1011|1213 |14|15|16|17 |18
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Pau Pau
N C
Thuy phan X bang BrCN (thity phan chon loc lién két peptide cua Met) thi thu duoc undecapeptide dau C

nén Met ndm & vi tri s6 7 trong lién két peptide X.
Asp-Glu-Gly-?-7-7-Met | -?-?7-7-7-2-2-2-7-2-Lys-Asp
Oligopeptide X2 Oligopeptide X1

Pau | 1 |2 |34 |5]6 7 8 19 |10 |11 121314 |15]| 16|17 |18 | Pau
N Met C
¢) bién Thr vao 6 twong tng v&i vi tri thich hop trong mach peptide X.
Pau | 1 |2 |3 |4 |56 |7 |8 |9 |10[11]12[13|14[15]16|17 |18 | Pau
N C

Thuc nghiém xac dinh dugc dau N cia peptide X1 1a Glu-His-Phe nén:

Oligopeptide X2 Tetrapeptide Hexapeptide
Tiép tuc xac dinh duoc dau N- cua hexapeptide 1a Tyr-Gly nén X c6 thu ty:
Asp-Glu-Gly-?-?-?7-Met-Glu-His-Phe-Arg ‘ -Tyr-Gly-?-?-?-Lys ‘ -Asp
Hexapeptide phan tmg v6i DCC/DMSO/H3POs4 va phenylhydrazine dé phan cat chon loc lién két peptide
ctia Thr, san pham 1a 2 hop chat ¢6 cung s6 lién két peptide nén 2 oligopeptide nay déu 1a tripeptide. Nhu
vay, Thr s& ndm & vi tri thir 3 trong hexapeptide nay:
Asp-Glu-Gly-?-?-7-Met-Glu-His-Phe-Arg ‘ -Tyr-Gly-Thr-?-?-Lys ‘ -Asp

Pau | 1 |2 |3 |4 5|67 |89 |10[11[12|13] 14 [15]16|17 |18 | Pau
N Thr C
d) Cho biét trinh tiy cdc amino acid trong dipeptide X3.

Do X chtra 2 Tyr, oligopeptide X2 bi thodi phan qua phan tng voi NBS 16i H3O" nén trong X2 phai chira
mot Tyr con lai. Mt khac, san pham thoai phan 1a mot dipeptide nén Tyr phai ndm & vi tri s6 5 trong
oligopeptide X2:
Asp-Glu-Gly-?-Tyr-?-Met-Glu-His-Phe-Arg | -Tyr-Gly-Thr-?-?-Lys ‘ -Asp
Oligopeptide X2
Nhu vay, dipeptide X3 sé& 1a 2-Met va amino acid chua biét chi c6 thé 1a Pro hodc Lys (do con 1 Lys va 3
Pro chwa xé4c dinh duoc vi tri). Vi dipeptide X3 ton tai chu yéu & dang ion tich dién duong trong dung dich
¢6 pH = 7,0 nén plx3 16n hon nhiéu so véi 7,0. Tir d6, amino acid chua biét & ddy phai 1a Lys (Lys chira 2
nhém -NH, nén c6 tinh base troi hon cac amino acid khac dé co pI >> 7,0).
Suy ra dipeptide X3 la: Lys-Met
e) Cho biét trinh ty cac amino acid trong cac peptide X, X1 va X2.
Ba phan tir Pro twong tmg v6i1 3 vi tri con lai.
Trinh tu cia X
Asp-Glu-Gly-Pro-Tyr-Lys-Met-Glu-His-Phe-Arg-Tyr-Gly-Thr-Pro-Pro-Lys-Asp
Trinh tu cua X1

Glu-His-Phe-Arg-Tyr-Gly-Thr-Pro-Pro-Lys-Asp
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Trinh tu cua X2

Asp-Glu-Gly-Pro-Tyr-Lys-Met
5.3. Bé tong hop mot loai copolymer khdi, 8,0 mL dung dich s-butyl lithium ndng d6 0,2 M trong toluene

duogc thém vao dung dich cta 18,0 g styrene trong 500,0 mL toluene. Sau khi hoan thanh qua trinh chuyén
hoa styrene, thém tiép 60,0 g isoprene vao hdn hop phan tng. Khi isoprene dd dugc polymer hoa xong,
phan tmg duogc hoan tit bing cach thém 8,0 mL dung dich dichloromethane 0,1 M trong toluene vao hdn
hop phan Ung.

a) Viét cac phan tng xay ra trong qua trinh tong hop copolymer trén.

Phan ung:
Trung hop anion:

© Ho o \H ©
Bu Li@ + nH,C= CH — BU‘é %C CHL|®

Ho 4 \H2 O
Bu%c —C%C —CH Li@ + mH,C= C C=CH, —=

| |
Ph/n-1 Ph
H2 H H, O o
C C c- c C —C=C—CH,Li
T H
Me

Ky hiéu mach copolymer la: Bu(M1)n(Mz)m-1(M2)L1

Giai doan tdt mach:

2 BuM1)a(M2)m-1(M2)Li + CICH2Cl = Bu(M1)a(M2)m-CH2(M2)m(M1)sBu + 2 LiCl
b) Cho biét do trung hop (sé mat xich trong mach polymer) cta styrene (ki hiéu 13 n) va do tring hop cua

isoprene (ki hiéu 1a m) & mdi giai doan phan tng va khdi luong mol phén tir ciia polymer (ki hi¢u 1a M,
g-mol ") thu duogc sau phan tng. Gia thiét cac mach polymer c6 do dai nhu nhau.

Do trung hgp cia polymer:

npuLi = 0,2 mol/L x 8,0.103 L = 1,6.107 (mol).

Nstyrene = 18/104 = 0,173 (mol).

Nisoprene = 60/68 = 0,882 (mol).

Ney o, = 0,1 mol/L x 8,0.10° L =0,8.10~ (mol) = 1/2nguLi.

S6 mach polystyrene bang sd phan tir BuLi nén d6 tring hop cua styrene 1a: n = 0,173/(1,6.107%) =
5625/52 = 108.

Do triung hop cua isoprene 1a: m = 0,882/(1,6.107°) = 9375/17 = 551.

Khdi lwgng mol phan tir ciia copolymer:

M =2 x [104(5625/52) + 68(9375/17)] = 97500 (g-mol ).

Chu y: Hoc sinh tinh thém 2 nhom Bu & dau mach va nhém CHa gitra mach van cho du sb diém.

5.4. Bé x4c dinh d¢ trung hop ciia mot mau poly(ethylene oxide) chita nhém —OH tir do & 2 dau mach,
ngudi ta cho 2,0 gam polymer phan tng véi 2,5. 103 mol acetic anhydride (Iwong acetic anhydride 1ay du);
sau d6 thém nudce rdi tién hanh chuin do acetic acid tao thanh sau phan Ung thi ti€u tdn hét 26,7 mL dung
dich NaOH 0,1 M. Coi cac phan tir polymer c6 do trung hop dong nhét, tinh d6 tring hop cua mau
poly(ethylene oxide) (ki hi¢u 1a p).

P trung hgp ciia miu polymer:
S mol NaOH da tiéu ton: nnaon = 0,1 mol/L x 26,7.107 L =2,67.10~ (mol).
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Sb mol anhydride d4 sir dung: 2,5.10 (mol).

Do: (CH3CO),0 + 2 NaOH — 2 CH;COONa + H0 nén néu khong c6 polymer thi luong NaOH can
ding 13 2,5.10° x 2 = 5,0.10° (mol).

Chénh léch 5,0.107 - 2,67.107 (mol) 14 s6 mol acetic acid bi mét do acyl héa. Vay s6 mol —OH (alcohol)
14 2,33.107° mol.

Ta lai biét mdi phan tir polymer chita 2 nhém chirc —OH nén sé mol polymer 13 2,33.1073/2 (mol).

Khéi lwong phan tir trung binh ciia mau polymer 1a: 2/(2,33.1073/2) = 1717 (g/mol).

Do trung hop poly(ethylene oxide) 1a: p = 1717/44 = 39.
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Ciu 6 Y 6.1.a 6.1.b 6.2.2 6.2.b 6.2.c 6.2.d Tong
M® Mhang diém | 4/8 4/8 4/8 8/8 8/8 4/8 4,0
@od) ———
Diém cham
Cau 6

6.1. Chat Y 1a din xuét ctia vitamin B6, dang proton hoa hoan toan (ki hiéu HsA™) ¢ cong thirc nhu hinh

Sau.

a) Mot s6 nhom chirc duge danh sé tir (1) dén (4). Hay quy két cac nhom chire véi gia tri pKa twong Gng

trong bang sau:

pKa Phwong an 1 Phwong an 2
1,40 A3) “)
3,51 1) 0]
6,04 “) A3)
8,25 2) ?2)

(0]
(4) HOw. !

(3) HO/

H A"

)

(2) H

H

OH (1)

CH,

b) Xét qua trinh hap thu chat Y qua mang té bao tir dich da day (pH = 2,0) vao mau (pH = 7,4). Gia thiét
chi c6 dang khong mang dién ctia Y di chuyén dugc qua mang té bao va ndng do can bang cua dang khong

mang dién ciia Y trong dich da day va mau la giéng nhau. Tinh ti s giita tong ndng do cac dang ton tai cua

chat Y trong mau va trong dich da day.

Tinh toan:

Céc can bang:

[H3Y] trong dich da day va méau 1a bang nhau nén ta co:
C 0,78

Y, mau
C

Y. deicdag 4> 75 10°°

. C,
Ti s6 C“ﬂ:l,mxlos

Y, daidap

=164353=1,64.10° =10>*

HaA" 0 HeA + HY Kai
H:A 0 HA +H Kao
HA™ I HA® + H Ka
HA* O A"+ H Ka
Tinh phén s6 ndng d6 ctia H3A tai pH = 2,0 va pH = 7,4
Tai pH = 2,0
[HA ] K, oy
C3Y, d:::? WK, +1Ka1Ka2 S107 r10 g - 780
TaipH =74
[HsA]mau _ /& B 10743
Cy mau thaz +hK K+ K K K, 107427350 4174351604 | 135160485

=4,75.10"°

6.2. Chuan d6 25,00 mL dung dich VO>* 0,0150 M bang dung dich Fe*" (pH = 0).

a) Can bang phan tng theo phuong phap ion-electron, tinh hing sb can bang diéu kién (K’) ctia phan tng

chuén d¢. Cho céc thé di€u kién £, =E Ny

=1,00V; E, =E.

Fe’* /Fe?

RT

=0,68V; ?lnlo =0,0592.
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g

VO, +2H" +e 1 VO* +H,0 K, =109
£,

Fe* (1 Fe'+e K, =10%%%

E—E, 1,00-0,68

VO, +Fe* +2H' 1 VO* +Fe**+ 0 K'=K,.K, =102 =10 **? =10>"

b) Tinh thé cua dién cuc Pt nhung trong dung dich chuin do6 tai diém twong duong (Etp). Lap luan dé chon
chi thi c6 sai s6 nho nhat trong s6 cac chi thi sau (thé diéu kién E”, sd electron trao ddi n cta chi thi oxi hoa
khtr duoc cho trong bang sau). Cho rang dung dich d6i mau dé ding chuan do khi mot trong hai dang cua
chi thi c6 nong d6 gap 10 lan dang con lai.

Chit chi thi n E’ (V) taipH=0
Diphenylamine 2 0,76
Diphenylamine sulfonic acid 2 0,80
p-Nitrodiphenylamine 2 1,06

Tinh toan:
Tai diém tuong duong:
S6 mol Fe?" cho vao bang s6 mol VO,",
pH = 0 nén bo qua sy tao phiic hydroxo cta Fe** va Fe?', theo can bang ta co

[VO:'] = [Fe*']; [VO*'] = [Fe’'] (*)
Thé cta hé:

Etp = E> + 0,05921g[Fe**]/[Fe*'] (*¥*)

Etp=E’1 +0,05921g[VO, /[VO*] (**)

Cong (**) va (***), két hop véi (*) thi biéu thirc dudi Ig bang 1 nén

2Etp=FE’ 1+ E’>=1,00 + 0,68

Emp=084YV

Tinh toan dé chon chi thi

Qua trinh chuin d6 chit oxi hoa bang chét khir, nén chi thi s& chuyén tir dang oxi hoa sang dang khir.
Khi nong d6 chét khir gap 10 14n dang oxi hoa thi coi nhu dung dich d6i mau. Do vay thé chuyén mau
cua cac chi thi 1a E4éi mau = £ — 0,0592/n

Véi diphenylamine Eqéi mau 12 0,76 —0,0592/2=0,73 V
Vi diphenylamine sulfonic acid Egéi mau 12 0,80 — 0,0592/2=0,77 V
Vi p-nitrodiphenylamine E4éi mau 12 1,06 —0,0592/2=1,03 V

Do vay chon chi thi diphenylamine sulfonic acid c6 Easimau gan v6i Etp nhét nén s& co sai s6 nho nhat.
Chit chi thi dwgc chon:
Diphenylamine: O; Diphenylamine sulfonic acid: M; p-Nitrodiphenylamine: O
¢) Thyc nghiém dung chi thi Z, khi dung dich ddi mau va dung chuén do thi hét 10,25 mL dung dich Fe*".
Tinh ndng d6 cua dung dich Fe?" néu coi diém cudi chuin d6 trung véi diém twong duong. Tinh sai s6

twong ddi ctia ndng d6 Fe?" vira tinh dugc so v&i ndng do Fe?* chinh xac, biét chi thi Z d6i mau tai thé bang
0,92 V.
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Tinh toan:

Hé chuan d6 VO," (Co = 0,0150 M; V, = 25,00 mL) bang Fe*" (C M; V mL)
Néu coi diém cudi chuin d6 trung véi diém twong duong thi
C......chitiz=25.0,015/10,25 = 0,0366 M

Néu xét dén thé tai diém ding chuan d6 13 0,92 V khac véi thé tai diém tuong duong 0,84 V nén ndng
d6 Fe?" khi dung chi thi Z xac dinh dugc trén di méc sai sb;

Chuan d6 chit oxi hoa béng chit khur (thé cua hé giam dén), va 0,92 > 0,84; vay dung chuin do truwée
diém twong dwong, khi d6 con du VO2" (s6 mol 1a CoV, — CV) va lugng VO?* sinh ra trong qua trinh
chuan d6 (s6 mol CV).

Gia thiét (*): can bang VO*" + Fe** + HbO I VO2' + Fe?" + 2H"; K = 10>*! [a khong dang ké

Tirc 14 coi [Fe?*] nho hon nhiéu C,, .. va C_,. .

Thé cua hé dugc tinh theo cip VO, /VO**

E =E +0,05921g [VO;] - E, +0,05921gM
[VO*] cv
0.9221+0,05921¢ 25.0,015-10,25C
10,25C

CFe“ , chinh xdc = 0,0350 M
Sai s6 twong d6i 1a (0,0366 — 0,0350)/0,0350 = 0,046 = 4,6%

(Dirng tai truée diém twong dwong thi sai sé tinh theo V la ¢é ddu —, tuy nhién chdt can xdc dinh nong

do la o trén burette nén sé co chiéu nguoc lai).

Kiém tra lai gia thiét (*)
VO* + Fe**  + HO [J VO, + Fe** +2H" K =104

C CV/(V +V,) CV/(V +V,) (CoVo—CV)/(V +Vy) x/(V + Vo)

[1 (CV-x)/(V+Vy (CV-x)/(V+V,) (CoVo—CV+x)/(V+V,)
Theo dinh luat tac dung khéi lugng

(CV,-CV+x)x 1074

(CV —x)?
(0,015.25-0,035.10,25 + x)x
(0,035.10,25-x)*

x=3,1.10"

— 10—5,41

~0,015.25-0,035.10,25

=4,61.10"
25+10,25

-5
L [Fe*]= 3,1.10
25+10,25

Vay su phan li 1a khong dang ké, gia thiét (*) thoa man.

Néu HS khéng gia thiét (*) va khong kiém tra lai gid thiét thi trir ¥ diém.
d) Mot hoc sinh chuan do 25,00 mL dung dich VO," 0,0150 M béng dung dich Fe?" véi chi thi thich hop
Kkét qua doc dugc trén burette 1a 10,00 mL. Néu trong qua trinh thyc nghiém xdy ra mot trong cac van dé

-7
=8,8.107 << C ;. =C,

ghi trong bang sau thi nong d6 Fe?" s& bi anh hudng nhu thé nao? Dién dau x vao 6 thich hop.
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Vén dé thuc nghiém

Giam

Khong dnh hwéng

Hoc sinh d3 thém 1 mL nudc cit vao binh chuén do
trong qué trinh chuan do.

X

Gia tri 10,00 mL bi méc sai sb duong do hoc sinh doc
thé tich sai ki thuat (thé tich thuc té < 10,00 mL).

Pipette chi dugc trang bang nude cat ngay trude khi
dung dé 1ay 25,00 mL dung dich chuén do.

- Trong qud trinh chudn a3, 1 mL nuéce cat dwoc thém vao binh, s6 mol VO;* khéng thay doi, lwong nirde

thém vao la nhé so véi tong thé tich chudn do nén khéng dnh hwéng dén két qua.

- V thue té < 10 mL, thay vdo cong thirc C.V = Cy.V, thi nong dp Fe** thuc té la Ién hon nong do tinh.

Tiec la nong do Fe®" bi gidam di (mdc sai s6 am).

- Vo thuee té < 25 mL, thay vdo céng thire C.V = Co.V, thi nong dé Fe’* thuc té la nhé hon néng dé tinh.

Hay nong dé Fe®* bj ting 1én (mdc sai s6 dwong).

Hoa 2-Tr.26/26



