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BO GIAO DUC VA PAO TAO

I. Huwéng dan chung |

1. Cén bd chdm thi chim diung nhu Huéng din chim, dap éan, thang diém ctia Bo Gido duc va Pao tao.

2. Can bd chdm thi khéng quy tron diém thanh phan, diém timg cau, diém cta bai thi va tong diém hai bai
thi cua thi sinh.

3. Thi sinh tra 101 ding ¥ ndo thi cho du diém y d6. Dbi véi ciu, ¥ ma thi sinh c¢6 cach tra 11 khac so voi
dap 4an nhung dung thi van cho diém t5i da cua cau, ¥ d6 theo thang diém.

IL. Hwéng din cu thé

Mot s6 ki higu viét tat: Ac: acetyl; AIBN: 2,2'-azobisisobutironitril; Bn: benzyl; Bu: butyl; CAS: Ce(NH4)4(SO4)q
(1a chat oxi hoa le); DDQ: 2,3-diclo-5,6-dicyanobenzoquinon (la chéat oxi hod); DMF: N,N-dimetylformamid;
DMSO: dimetylsulfoxid; Et: etyl; Me: metyl; NIS: N-iodosucinimid; NMO: N-metylmorpholin (1a chit oxi hod):
PPA.: acid poliphosphoric; PCC: piridinium clorocromat; Ph: phenyl; TBS: t-butyldiphenylsilyl; Ts: tosyl;
THF: tetrahydrofurar}; xt: xuc tac; xt [Pd]: xac tac phuae Pd. i )

Trong cac quy trinh tong hop hitu co, c6 du cac chat v6 co va diéu kién can thiét.

Cau I (4,0 diém) ‘ , , ,
I.1. Duya trén cau tric phan tir, so sanh va giai thich d§ bén tuong doi gitra cau dang xen k& va cau dang
che khuét ctia phén tir etan.
1.2. Phan tng cong giita CoH4 v6i Brz tao thanh ion bromonium trung gian. Goc tao béi truc lién két oc.c
v6i hudng tuong tac giita 2 phan tir khoang 90°. Tuy nhién, khi tién hanh phan tng cong CN- vao lién két
C=0 clia aceton, goc tao bai hudng twong tac ciia CN- véi truc lién két oc.o lai xap xi 107°,

Trén co so c4c orbital 7 lién két va m* phan lién két trong phan tir etilen, aceton va cic goc tuong
tac dugc cho dudi day, giai thich su khac biét nay.

Ho oM MeO g HOH HA
Orbital ©*: ,8—& ,8*8 Goc tuong tac cua CoHs va Bre: j|3—>Br-Br — @:Br

H H e B 1y

H” “H ¥

e
H H  Me NC*, 570 NC
. A W ‘s . , ), N 107

Orbital m: ,8—& ,8*8 GOc twong tac ciia aceton va CN™:  Me, A\ Me)_.—oe

H H Me ve” ©C T mé

1.3. Trén co s& xem xét anh huong cta cac nhom thé hut electron dén lyc acid, hiy gan cac gia tri pKa
twong mg cho cac ion tir 1 dén 7 dudi day. Biét rang cac gia tri pKa (xép ngau nhién) cia ching 1a: 7,5;
-0,9; -0,4; 7,9; 10,8; 8,3; 14,5 va luc acid ctia 2 manh hon cua 3.

)N\Hz )N\HOMe )N\HCONHZ )N\th )N\HCN )N\HNOZ )l\lﬁAC

I @JL ol @JL QL I @i

H2N’/ NH2 H2N NHZ H2N NH2 H2N’/ NH2 HoN -7 NH, H2N -7 NH2 H2N - NH2
1 2 3 4 5 6 7

1.4. C6 thé tach hdn hop c6 sé mol gan bang nhau cua lysin (H2N(CH2)aCH(NH2)CO2H), acid aspatic

(HO2CCH2CH(NH2)CO,H) va valin (Me,CHCH(NH2)CO2H) bang cach hoa tan '

hdn hop nay trong luong vira da dung dich dém (dd) pH = 6,0 r6i d6 vao mot cot &

tach chira san polyme dang [-CH2-CH(p-CeHsSO3H)-CH,-CH(Ph)-]. trong dung dich dd pH = 6,0

dém pH =76,O (nhu md hinh bén). Tiép d6, thém tir tir dung dich Qém pH = 6,’0 1én _ - céc amino acid

cOt tich dé dung dich dém mang theo cac amino acid chay qua, dong thoi thiet 1ap £

tuong tac va can bang trao d6i ion voi khdi polyme. Cac twong tac va cin bang nay

khac nhau tng voi mdi amino acid khién chl'mg tach dan ra khoi nhau. Nguoi ta

himg lan lugt dung dich chay ra khoi cot tach bang cac binh khac nhau (goi 1a phan
doan) va lan lugt thu dugc cac amino acid c6 do tinh khiét nhat dinh trong cac phan

= - polyme
222 trong dd pH = 6,0

doan tuong ung ‘ ‘
Cho biét pKa ctia acid acetic 13 4,75; pKa cta acid p-Me-CsH4SO3H 12 —3,0; pKar va pKa
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cua valin twong ung 1a 2,32 va 9,62. Du doan dang ton tai va gidi thich trinh ty ra khéi cot tach cua lysin, acid
aspatic va valin.
Pap an va hudéng dan cham Cau I

I.1. Phan tich c4u dang xen k& va che khuét cua etan: Tong: 4/8 diém
H GC-H O*C-H o o
H H H H C-H C-H
H H @ H HMH
H HH H H H
Cau dang xen k€ cua etan Cau dang che khuat cua etan

Thi sinh vé dwoc cdu dang xen ké va che khudt thi dwoc 2/8 diém (mgi cdu dang dung duoc 1/8 diém).
Thi sinh cé thé gidi thich bang twong tdc ciia cdc nguyén tir giong nhau véi nhau.

Nhu trén gian dd, cdu dang xen k& ctia etan ¢ sy tuong tac bén hod giita cip e trén lién két oc-n v6i
orbital trong 6*c-n. Trong khi d6, & céu dang che khuat xuat hién tuong tac day giira 2 cdp e trén 2 lién
két oc-n. Vi thé cdu dang xen k& bén hon ciu dang che khuét.

Thi sinh gidi thich dwoc sw xen phii 6c-n — 6*c-n & cdu dang xen ké, twong tdc ddy oo-n — 6c-H & cdu
dang che khuat thi dwoc 1/8 diém, tw do ket ludn dwoc cau dang xen ké bén hon cdu dang che khuat thi
duwoc 1/8 diem.

1.2. Tong: 7/8 diém
- Phan ung cong hop Br2 vao etilen theo co ché cong Ag, & d6 etilen dong vai tro nucleophil, mang cap ex
tan cong vao orbital 6* trong ctia phan tir Bra. Vi thé hudng tin céng vudng goc voi truc lién két oc—c dé

xen phu dat cuc dai.
H, H H, H H
N\ N\ Hl,.
%“m — %e@ — ):@::Br
H™ “H H “H Hi

HOMO LUMO

Thi sinh chi ra dwoc co ché cong hop Ae thi dwoe 1/8 diém, vé duoc gian do orbital (khéng phdi ghi
HOMO/LUMO) thi duweoc 1/8 diém.

Thi sinh ¢ thé gidi thich do tiwong tac véi orbital p trong ciia Br+ véi cdc orbital p ciia lién két pi.

- Phan tmg cong hop CN- vao C=0 theo co ché cong An, & d6 CN- déng vai trd nucleophil, mang cap e
tu do tin cong vao orbital w*c=o0. Tuy réng su xen phu dat cuc dai khi CN- tan cong déng truc voi orbital
p cua nguyén tir C trong lién két C=0, tao thanh goc 90° so véi lién két oc-o. Tuy nhién, hudng tan cong
tryc dién nay gip luc day cua cip e trén lién két mc=o. TS hop hai hiéu tng ndy 1am 1éch goc tan cong
thanh goc 107 do.

©cN e °
HOMO QoMo NC Nos t

: | .
Y i 4 44

N

Hudng tuong tac xen

, . Tuong tac ddy n — mc= Hiéu g ton Trang thai chuyén tié
phu cuc dai n — t*c=0 g y c=0 : g tong ang y Y

Thi sinh chi ra dwoc co ché cong hop An thi dwoc 1/8 diém; vé va chi ra duwoc tuwong tac xen phu cuc dai
N — n¥*c=o thi dwoc 1/8 diém; vé va chi ra dwoc twong tac dcfy n —rc=o thi dwoc 1/8 diém; vé duoc gian
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do orbital tong thi dwoc 1/8 diém va duwa dén két ludn hiéu img tong tao thanh géc tan cong 107° thi dwoc

1/8 diém.

Thi sinh cé thé gidi thich do nguyén tir oxi giau electron tao lyc ddy véi tac nhan CN- lam sai léch géc

twong tac.

1.3. Trén co s& hiéu ung huat e nén gan duogc gié tri pKa twong trng nhu sau:

Tong: 7/8 diém

NHNO, S\HoN HOMe oNHCONH, NHAc GNP H:
L
H,N "k\NHZ HZNA{\NHZ H,N "k\NHz H2N)§\NH2 H,N7" NH, HZNA\NHZ HZNA{\NHZ

ion 6 5 2 3 7 4 1
pKa -0,9 -0,4 7,5 7,9 8,33 10,8 14,5

Thi sinh chi ra dwoc 1 gid tri pKa iing véi moi cong thirc ion ding thi diroc 1/8 diém.
1.4. Tong: 14/8 diém
1.4.1 Xét cdn bang ion va dw dodn cdc gid tri pKa chira biét dwa trén cdu triic phdn tir:  6/8 diém

- Xét cac can bang ion trong dung dich cta céc acid da biét gia tri pKa: 2/8 diém
4,75
CH3CO,H == CH3CO,~ + H*
Me Me Me
“H* E— -
Ve CO,H Ve Co, Ve )\(Co2
NHg* 2,32 NHg* 9,62 NH,

Heé polymer s& c6 pKa gan voi p-TsOH (=3,0) do ¢6 cau tric twong ty:
RSO;H == RSO;~ + H*

- Trén co s céu tao phan tir twong quan véi cac gia tri pKa cia acid acetic, valin, ta co thé du
doan cac gia tri pKa cua acid aspatic, lysin va hé polyme nhu sau:
Poi véi acid aspatic:

_H* 3 _H* 3 —H* _
CO,H Co, ) CO, ) CO,
HO,C Hozc/\( ozc/\( ozc/\(
NH3+ pKal NH3+ pKaZ NH3+ pKa3 NH2

Thi sinh viét dwegc can bang ion ndy thi dwoc 1/8 diém.

Néac phan i cia nhom -CO2H thr nhét chiu hiéu ing cam ung hit e ciia nhém -NHz* & vi tri o
tuong tu valin. Vi thé c6 thé du doan pKar ~ 2.3 (thuc té 1a 1,88)

Néc phén li ciia nhém -CO2H thir hai van chiu hiéu img cam ung hiit e cia nhém —NHs* & vi tri p
nén yéu hon néc thr nhét, nhung lai manh hon cua acid acetic. Vi thé c6 thé du doan 2,3 < pKaz (thuc té
la 3,65) <4,7.

Néc phan i ctia nhom -NH3* twong tu nic thi 2 caa valin. Vi thé ¢6 thé du doan pKas ~ 9,6 (thuc
te 1a 9,6).

Thi sinh du dodn duwoc ding it nhat hai gid tri pKai Va pKaz ciia acid aspatic thi dwoc 1/8 diém.

-H* . -H* ) -H* -
CoO CcO Cco
PKa1 PKaz NH, PKaz

NH3* NH,

Déi véi lysin:
CO,H

+H3N)H4\( 2

NH5*

Thi sinh viét dwrgc cdn bang ion ndy thi dwoc 1/8 diém.

Néc phén 1i cia nhém —CO2H chiju hiu tng cam tng hit e ciia nhom -NHs* & vi tri o twong tu
valin. Vi thé c¢6 thé du doan pKa1 ~ 2,3 (thuc té 13 2,18)
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Néc phan li ciia nhém -NHs* thir nhit twong ty nic thir 2 cia valin. Vi thé ¢6 thé du doan pKaz ~
9,6 (thuc té 13 9,12).

Néc phén li cia nhom —NHs* tht hai yéu hon nic tht nhat, nhung lai manh hon nuéc. Vi thé co
thé du doan 9,6 < pKas (thuc té 13 10,53) < 14.

Thi sinh dy dodn dwoc ding it nhat hai gid tri pKaz va pKaz ciia lysin thi dwoc 1/8 diém.

1.4.2 Xét dang ton tai chii yéu ciia hé & pH=6,0: 4/8 diém
bBoi voi valin:

Nhu vdy, & pH=6,0 gin diém déng dién cua valin (pI=(2,32+9,62)/2=5,97), nén phan tir valin cha
yéu ¢ dang trung hoa.

Thi sinh chi ra diing dang ton tai chii yéu ciia valin & pH=6 la & dang trung hoa thi dwoc 1/8 diém.

Poi véi acid aspatic:

biém dfmg dién cua acid aspatic co thé duoc du doan nhu sau: (2,3+2,3)/2=2,3
<pl(Asp)=(pKa1tpKa2)/2 <(2,3+4,7)/2 =3,5; Nhu vay, gia tri 2,3< pl(Asp) <3,5, suy ra ¢ pH=6,0 thi acid
aspatic ton tai chii yéu ¢ dang “0,CCH(NH3")CO2” mang dién am (-1).

Thi sinh chi ra ding dang ton tai chii yéu ciia acid aspatic ¢ pH=6 la ¢ dang anion thi dwoc 1/8 diém.

Poi vi lysin:

Piém ding dién cua lysin ¢6 thé duoc dy doan nhu sau: (9,6+9,6)/2=9,6 <pI(Lys)=(pKaz+pKaz)/2
<(9,6+14)/2 =11,8; Nhu vay, gia tri 9,6< pl(Lys) <11,8, suy ra & pH=6,0 thi lysin ton tai chu yéu ¢ dang
"H3N(CH2)4aCH(NH3")CO2” mang dién duong (+1).

Thi sinh chi ra diing dang ton tai chii yéu cia acid \ysin ¢ pH=6 la ¢ dang cation thi dwgc 1/8 diém.

Doi véi hé polyme:
Do pKa ~ -3,0 nén & pH=6,0 thi pha polyme ran chu yéu ton tai & dang polianion (R-SO3)n.

Thi sinh chi ra diing dang ton tai chii yéu ciia pha polime rdn ¢ pH=6 la ¢ dang polianion hodc anion thi
dwege 1/8 diém.

1.4.3 Du dodn va gidi thich trinh tw ra khoi ¢t tach cua lysin, acid aspatic va valin: 4/8 diém

- Acid aspatic chu yéu ton tai ¢ dang ion 4m "O,CCH2(NH3*)CO," trong khi pha polyme rén ciing
chi1 yéu ¢ dang polianion (R-SOz")n nén chu yéu c6 twong tac day véi acid aspatic. Vi thé phan doan dau
tién s& chu yéu thu dugc acid aspatic;

- Valin chu yéu ton tai & dang trung hoa (CHz)2CH(NHs*)CO> trong khi pha polyme rin chu yéu
& dang polianion (R-SO3")n nén twong tic hit-ddy can bang véi valin. Vi thé phan doan thir hai s& cha yéu
thu duoc valin;

- Lysin chu yéu ton tai & dang ion du’O'ng "H3N(CH.)sCH(NH3")CO> trong khi pha polyme rin
chu yéu & dang polianion (R-SO3)n nén chu yéu co twong tac hit véi lysin. Vi thé lysin s& bi giit trén pha
rin 1au nhat va s& nhan duoc & phan doan 3.

Thi sinh chi ra dung twong tac ciia pha polyme rdn véi méi acid dwoc 1/8 diém (tong 3 twong tdc la 3x1/8
dzem) Tir d6, thi sinh két lugn diing trinh tw thu dwoc cdc acid & ba phdn doan thi dwoc 1/8 diém. (Luwu 3,
néu thi sinh khong lam cdc y 1.4.1, 1.4.2 ma chi ldp ludn ding 1.4.3 thi van cho dii diém ciia muc 1.4.3)

Thi sinh viét dwoc phirong trinh phén ly, chi ré dwege méi dang ton tai ciia méi phan tir, polime thi duwoc
0.25 diem (néu chi lam mot trong 2 y thi dwoc 0.125 diem mot y).
Chi ra tuwong tdc ctia ting chat véi polime thi dwoc 0.125 diém
Chi ra tung thw ty phan doan cua moi chat thi dwoc 0.125 diém mét chat

cau Il (3,0 diém)

11.1. Mo6i hop chat trong s6 10 dong phan 13p thé cia mot dan xuat duodng co thé dugce tong hop qua qua

trinh gdm nhiéu bude, di tir glucuronolacton 8D hodc ddéng phan dbi quang 8L cua nd. Trong qua trinh
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chuyén hoa ndy, cdu hinh ciia cacbon s6 4 khong thay ddi, nhung cau hinh ctia cacbon s6 2, 3, 5 ¢6 thé
thay doi tuy vao dicu kién phan ung cu the.

0, o 1,06
O e 34
OH
cac san phém cd chu tric 1ap thé xac dinh

a. V& céu tric cua hop chét 8L.

b. V& cu trac cta 10 san phdm c6 thé duoc tong hop tir 8D va 8L.

c. V& i thuyét, 4 san pham c6 thé duoc tao thanh tir ca 8D va 8L. Xac dinh (c6 giai thich) 4 san phdm nay.
11.2. DBé xuat co ché hinh thanh san phdm cho mdi qué trinh sau:

NH, )
N
a. 5 ﬁ)?\ H (xt) j\ o
OH * 2
! H,0 R™ "H o
1) NaH,
Et\N COOMe Cl,CHCN
C. _ “COOMe W 2) BF3-EtZO HN o
0 3) Hy0® CHCl,

11.3. Cho CH3sC=CH, aceton va hydroxylamin phan tmg véi nhau trong méi truong kiém, dung méi DMSO
tao thanh 2 chét trung gian 9a va 9b ¢6 cling cong thirc phan tir CsH11NO. Trong diéu kién phan ting, hai chat
9a va 9b ty chuyén thanh hai chit c6 tinh thom 9¢ va 9d tuong tmg ¢ cting cong thirc phan tir CsHoN. Cho
9¢ phan ting véi MeMgCl, sau d6 thém BrCH2CO,Et vao hdn hop phan tmg thi thu dugc chét hitu co 10. Cho
9d phan g véi KHCO3 va BrCH,CO,Et thu duoc chét hiru co 11.
V& cong thirc cau tao ciia cac chat 9a, 9b, 9¢, 9d, 10 va 11.
Pap 4n va hwéng din chim Cau Il
1.1. Tong: 10/8 diém
a. 8L 1a d6i quang ctia 8D nén c6 ciu trac nhu sau: 1/8 diém

Thi sinh vé ding cdu triic ciia hop chdt 8L thi dwoc 1/8 diém.

b. Cac dong phan bao gdm: 5/8 diém
N t N N N
HO™ """ € Z"‘\\OH HO ""SoH | HoT OH | HO ""SoH | HO OH
HO  OH HO  OH HO  YoH HO  OH HO  OH
S1 S2 S3 S4 S5
N N N N N
HO/\SJAOH HO/“"SJAOH Ho/\p"“\OH HO™ () oH| HOT T o
o OH ho' o no' o HO  OH HO  OH
S6 S7 S8 S9 S10
, , , Cap doi quang | Dong phan meso
Cap do6i quan Cap doi quan Cap doi quan : X I
Ap Col quang ap €01 quang ip dorquang Puoc diéu ché ca tir 8D hay 8L
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Thi sinh vé dwoc moi cdp doi quang thi dwoc 1/8 diém (tong 4/8 diém) va hai dong phan meso dwoc 1/8
diém. Néu thi sinh vé thira do khong logi cdc trwong hop trimg nhau thi cham diém nhi sau: gia sir nhur vé
diege 16 cong thire thi chi tinh 10 cong thire diing nhén véi (5/8)/16 diém.

C. 4/8 diém

Bén hop chit duoc tao thanh ca tir 8D hay 8L 12 bdn hop chat S4, S5, S9, S10. Do c6 thé thay d6i cdu hinh
& cac tam lap thé C2, C3 va C5 nhung khong thay dbi cau hinh 1ap thé ciia C4 hay lap thé cia C4 1a xac
dinh theo chit dau 1a 8D hay 8L. Véi 10 hop chat ¢ trén, khi quay cac chat 180° quanh truc thang dimg ta
c6 két qua sau:

- Vi ddng phan meso thir nhit (S5):

Q) W

i

i
N

180° N

Ho/\57 z/\OH HO/“"( J"‘\\OH
HO | OH HO | oM
C6 thé dugc diéu ché tir 8D C6 thé duoc diéu ché tir 8L

Thi sinh chi ra ding dong phdn meso dwoc tao béi ca 8D Va 8L thi dwoc 1/8 diém.
- V6i dong phan S4:

H H

N 180° No .
Ho/\;l. \OH Ho/\( J,‘\ \OH
HO | OH HO | OH
Co thé duge diéu ché tir 8D C6 thé dugc diéu ché tir 8L

Thi sinh chi ra ding dong phdn S4 (hodc S9, S10) dwgc tao boi cda 8D Va 8L thi dwoc 1/8 diém.
- Cac hop chit S9, S10 ciing cho két qua twong tu.
Thi sinh chi ra dung hali déng phén con lai S9, S10 dwgc tao boi ca 8D Va 8L thi dwoc 2x1/8 diém.
- Vi sau hop chét con lai thi két qua khong nhu vay, chang han véi S1:

) Q

-
-
-

;\SZ* =
o
T

n N 180°
Ho™ " (C i “OH HO™
HO | OH HO | “oH
C6 thé dugc didu ché tir 8D Khéng thé duoc diéu ché tir 8L
1.2. Tong: 8/8 diém

Thi sinh dé xudt dwgc co ché hop li cho moi co ché thi dwoc 2/8 diém cho mét co ché. Mot co ché dwoc
xem la hop |i khi théa mén hai diéu kién sau: (1) sir dung hét cdc tac nhan, diéu kién cho trong phan iing
Va di qua cdc phan vmg hodc dang chat trung gian da da duoc cong nhdn; (2) khong co su xung dot moi

trueong voi tac nhdn va chat trung gian: cu thé phan ieng trong méi truong base manh thi khéng sinh ra

H*, trong moi triwong acid manh thi khong sinh ra carbanion.
Neu vi pham méi diéu kién nay thi trir di 1/8 diém twong vmg.

a. Co ché dé xuat: 2/8 diém
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- CH
H NH; e N=C—_ -0 Ni&!
o CE /) \?O
ot OH o @ — 00
H
Jdecarboxyl
R R
R H,O H
2
(X o + o= (=0 — @
N H
b N N+ co,
b. Co ché dé xuat: 2/8 diém

Et @
cqno Ce(lll) of O\ H,O HO_ Et
Y Ty 2 o0y

Ce(lV)
Ce(lll)
CeHD ce(IV) 0 - o o a

. OH,
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0]
Et Et
HO H

H,O H

OH OH
= R,
—H H
@) 0]
Ce(IV)
Ce(lll)

O%O
T
|
I

0
B o Et
o

ce(lv)  Ce(lll)

N

Ce(lll)  Ce(lV)

N

o

DO
®
HO (H)

OH

Et

O

Et
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c. Co ché dé xuét: 2/8 diém

oFt.

AyN _

S [4+2] -
- CO,Me CO,Me

Et. Et®

P

'CO,Me

""COOMe

MeO"
OH
d. Co ché dé xuét: 2/8 diém
CHClI,
o)
R
N
00
ROH
® H H\G),H .
H 4-\60 CHClI, CHCI2 H.0 =/} CHClI, o CHCI,
Tt " o X
NH /HZO BF3 N—BF; BF3°Et,0 N
_» @ —_——
OH OH OH
H
H._ Q)cHcl
90 2
oyt = @*ﬁ
CHCl,
OH g
o)
11.3 Tong 6/8 diém
Me
gy
Me._Me _Me Me\(Me ﬂ /@ I\ Me— N~ Me
\Nlr J/ N JL N Me™ >N Me | METN
Xo) 07 “Me H H H  CO.Et COOEt
Oa 9b oc od 10 11

Thi sinh vé diing méi cong thirc cdu tao dwroe 9a, 9b, 9¢, 9d, 10 hay 11 thi dwoc 1/8 diém/cong thire.
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Gidi thich sw hinh thanh cdc san pham: (Khéng tinh diém)

Me Me Me Me _Me
'V'e>: NH,OH ME%N,OH HOD T o CHsC=CH "~ j \( JL
o} -0 4~ o~ N.
Mé Mé “H,0 N-O" H,0, -0H o
CgH,{NO
6H11
9a 9%
Me
MeYMe Me Me\ﬁ\ Me e e\ﬂ/\[Me Me.__~_ Me ﬂ
| —_— —_—
N\OJ/ HNm NH g NH, s, -HO Me N
9c
Me
Me\WMe \%L, Q Me/@\Me
N JL NS 2 - H20 N
N H
O Me ad
Me Me
ﬂ MeMgCl ﬂ BrCH,CO,Et U\/COzEt
Me H Me [}] H
9% MgCl 10
KHCO BrCH,COOEt
I
Me N Me Me N Me
H K
COOEt
a9d 11

Cau Il (3,0 diém)
I11.1. Nhiéu hop chét thién nhién chtra nhan tropon c6 hoat tinh sinh hoc phong pht.
a. Tir benzen va cac chat can thiét chira khong qua 3 nguyén tir cacbon trong phan ttr, dé xuit
s0 dd (co diéu kién phan tmg) tong hop 4,5-benzotropon (12). O
b. Khir hoa 12 bang LiAlH, roi metyl hod san pham tao thanh bang hé NaH va Mel, thu dugc 12
chit 13. Hop chét 13 phan tmg voi MeMgl tao thanh hai dong phan 15 va 16 (phan tir khbi bang 156). Qué
trinh chuyén hoa nay di qua tiéu phan trung gian 14. Sau d6, 14 tiép tuc phan tng tao thanh 15 va 16.
V& cong thirc cau tao ctia 13, 14, 15 va 16. Giai thich sy hinh thanh 14.
I11.2. Eugenol 1a hop chét thién nhién c6 nhiéu tmg dung trong

téng hop hitu co va auoc phém ’ :©/\/ m
a. Hop chit 17 14 san pham trung gian trong téng hop Afrilo, mot MeO

chat e ché enzym GSK phosphatase. Tir eugenol, hiy dé xuét so Eugenol
do (c6 dicu kién phan ung) tong hop chat 17.
b. Ciing tir eugenol, nguoi ta da tong hop dugc hop chat 21 theo so do chuyén hoa sau:

1) TBS-CI, imidazol 1) H,0, |-|® PhNHNH, 1) BuyNF
Eugenol 18 19 — 20 o 21
2) NaOH, t° 2) PCC PPA, t° 2) H30
) ) Hs C16H15NO;
V& cong thirc cau tao cua cac chat tir 18 dén 21.
111.3. Céc hop chat di vong tir 22 dén 24 dugc dieu ché theo so do sau:
NH, anhydrid sucinic SOCl,, EtOH K,CO3, DMF
22 23 24
NH xylen, t° CICH,CO,Et
2 y C1oH14N>0, 22 C16H20N204

Cho biét quy trinh diéu ché chat 22 tir o-phenylendiamin va quy trinh diéu ché chét 24 tir chit 23
nhu sau:
- Diéu ché chat 22: Pun hdi luu o-phenylendiamin, anhydrid sucinic va xylen trong 3 gio. Lam lanh, gan
lay két tua dem hoa tan trong dung dich HCI 1 M ¢ 60 °C. Lam ngudi va loc bo phan can, thu lay dich loc
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chira chat tan (hitu co) X. Sau d6 xir If dich loc nay bang NaOAc dén pH = 6 thi két tiia mau tring duoc tao
thanh. Loc léy két tua, 1am kho thu duogc san phém 22.
- Piéu ché chdt 24: Tién hanh phan tmg giita chat 23, KoCOj3 khan va CICH,CO:Et trong dung mdi DMF
khan, ¢ diéu kién khan (suc khi N2 két hop véi ngin hoi am bang Ca0). Khi phan tng két thiic, thu 1iy hop
chit 24.
a. Ve cong thtrc cAu tao cua cac chét 22, 23 va 24.
b. Hay giai thich va v& cong thirc ciu tao ctia chét tan X.
¢. Hiy cho biét vai tro ctia K2CO3 khan trong qua trinh diéu ché chét 24. Tai sao trong qua trinh nay, phai
tién hanh phan tmg trong diéu kién khan?

Pip 4n va hwéng din chdm Céu 11

1.1 Tong 8/8 diém
a. be xuat so do tong hop 12: 4/8 diem
- Tong hop andehyd phtalic:
NH*
© 1) HNO3, H,S0, ©/NH2 1) H,S0,, 160 °C /©/NHAC 1) HNOj, ACOH ©/N02
2) HZ/Pd-C 2) Ac,0O HO3S 2) H3O+, t°

NH3~ NH, CN CHO
NO, 1) Fe/HCl NH, 1) NaNO,, HCI CN  1)DIBAL CHO
©/ 2) HO'/H,0 ©/ 2) CuCN ©/ 2) HyO" ©/
- Tong hop dietyl 3-oxopentanedioat:
0 HOC,H,OH [ 1) KCN O socl, O

o__0O
Br_J_Br Teor. 29 BN SUBr o e Ho,c._J__coH —— Eto,c._J__co,Et

- Tong hop 4,5-benzotropon (12):

CHO O CO,Et
CHO EtOZCQJ\/COZEt NaOH
I s
tO
CO,Et 12

Thi sinh dé xuat dwoc so do t(fng hop 12 hop i thi dwoc 4/8 diém. So do téng dwoc xem la hop i khi thoa
man cdc diéu kién sau: (1) sir dung cdc phan iing dwoc cong nhdn va héa chdt bai cho; (2) chit tao thanh
sau moéi phan vmg ding; (3) phan iing phdi c6 tinh chon loc twong déi (thi du: phdan vmg c6 san nhom thé
trén nhan benzen dinh hwéng meta nhw CN thi khéng chdp nhéan dimg dé diéu ché san pham thé ortho
hay para, phan irng cong hop H-X vao anken néu khong cé peroxide thi khéng chdp nhdn san pham
nghich Markovnikov.
Néu vi pham dieu kién (1) hodac (2) thi trr di 2/8 diém tuong ung cho méi lan vi pham. Néu vi pham diéu
kién (3) thi trir di 1/8 diém twong ieng cho méi lan vi pham.

b. 4/8 diém
Me
D | QO
13 15 16

Thi sinh vé diing méi cong thikc cdu tao ciia 13, 15 hay 16 thi dicoc 1/8 diém/cong thirc.

Cation 14 théa man diéu kién thom 4x2 + 2 = 10 en theo Huckel. Trong qua trinh chuyén hoa 13 qua 14,
MeMgl dong vai tro acid Lewis ho trg tach nhdm MeO" tao thanh ti€u phan 14 c¢6 tinh thom.
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Thi sinh giai thich dwoc sw hinh thanh 14 do tao cation trung gian thom va vé dung CTCT cua 14 thi dwoc
1/8 diém. Néu chi vé cong thirc cau tao cua 14 ma khong giai thich thi khong cho diéem.

13 [MeMg()OMe] = 14 (10en)
1.2 Tong: 8/8 diém
a. Pé xuat so d6 tong hop 17 nhu sau: /8 diem
1) BnBr, K,CO4 O 1)NaBH,
HO 2)KOH,t°  BnO L, 2S0C, NacN

MeO 4) Me,S MeO

Z > CO,Et
EtONa

CO,Et
CO,Et CO,Et
_NaCl, H,0  BnO
0 DMSO,

Tong hop céc tac nhan:

NaBH, 1) H,SO4, H,0, >140 °C 'BuOK, t°
H3C_CHO H3C_CH20H Berc_CHzBr HC=CH
MeOH 2) Br,
(MeCHO lay tir phan tmg ozon phan trén.)
HC=CH 1) HBr ~ SOCl,, Pyr ~
= = =
2) Mg, CO, COH EtOH COE

C,1° © 1) CO, HCl ©/CHZOH HBr ©/CHZBr
2) NaBH, MeOH
Thi sinh dé xudt dwoc so do léng hop 17 hop i thi dwoc 4/8 diém. So do t(fng dwoc xem la hop i khi thoa
man cdc diéu kién sau: (1) sir dung cdc phan iing dwoc cong nhdn va héa chdt bai cho; (2) chit tao thanh
sau moi phan vmg ding; (3) phan ieng phdi cé tinh chon loc twong doi (thi du: phan vmg cé san nhom thé
trén nhan benzen dinh huwéng meta nhw CN thi khéng chap nhdn dimg dé diéu ché san pham thé ortho
hay para, phan g cong hop H-X vio anken néu khong cé peroxide thi khéng chdp nhdn san pham
nghich Markovnikov).
Néu vi pham diéu kién (1) hodc (2) thi triv di 2/8 diém twong vmg cho maoi lan vi pham. Néu vi pham diéu
kién (3) thi triv di 1/8 diém tiwong trng cho méi lan vi pham.

Khéng can so do tong hop cdc tac nhdn (Ethyl acrylate va benzyl bromide) van cho di diém.

b. 4/8 diém
o) oTBS Me OH
TBSO X _Me | TBSO Me O N
D/V O OMe O OMe
MeO MeO H
18 19 20 21
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Thi sinh vé dhing moi cong thire cdu tao cia 18, 19, 20 hay 21 thi duwoc 1/8 diém/cong thirc.
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1.3 Tong 8/8 diém

a. 3/8 diém
N
\ N N
QNN QN oo
H CO,H H CO,Et \\COZEt
22 23 24

Thi sinh vé diing méi cong thire cdu tao ciia 22, 23 hay 24 thi dwoc 1/8 diém/cong thirc.
Hop chat 22 viét dudi dang mudi van cho di diém
b. 2/8 diém

Day 1a qua trinh tinh ché dya trén phan tGng acid/base. Chat 22 hinh thanh 13n véi tap chét (c6 thé 1a san
pham oxi hod phenylendiamin), khi proton hod chuyén thanh muoi benzoimidazolium tan trong nudc.

N §
. HCl @@\
N CO,H >_L
H 2 H COzH

Thi sinh gidi thich dwoc phan g acid/base tao thanh mudi tan trong nwée va vé ding céng thirc cau tao
clia muéi benzoimidazolium thi dwoc 2/8 diém. Con chi gidi thich ma khong viét cdu tao, hodc chi vé cdu
tao ma khong gidi thich thi chi dwoc 1/8 diém.

Néu khéng gidi thich ma chi vé phan vmg thi ciing dwoc 2/8 diém.

C. 3/8 diem

K2CO3 khan déng vai tro base tach H* gan v&i nguyén tir N trén vong benzoimidazole, tao thanh tac nhan
nucleophil cho phan tmg thé. K,CO3va anion amid N~ dong thdi c6 tinh base nén phan tng can dugc tién
hanh & diéu kién khan, tranh viéc cc chat nay phan ting v&i hydro linh dong trong phan tir nudc sinh ra
HO" va tao tré lai nhan 1H-benzo[d]imidazole giam manh tinh nucleophil. Pdng thoi, anion HO™ gay ra
cac phan ung canh tranh nhu thiy phan este va thay thé Cl.

@Nﬂ K,CO3, DMF @NH H-OH @NH
N CO,Et CO,Et N COy,”
H 2 % 2 H

2

©
HO o

HOCH,CO,

CICH,CO,Et
H,0

Thi sinh gidi thich dwoc vai tro ciia K2COs (hodc viét phdn ung) dé tach proton trén N ciia vong
benzoimidazol thi dicoc 1/8 diém.
Thi sinh gidi thich duoc vai tro cua viéc lam khan (hodc viet phan vmg) dé tranh tao thanh HO" thi duoc 1/8
diém.
Thi sinh viet phan ung hodc chi ra dwoc anh huong cua HO™ dén hé phan wng thi dwoc 1/8 diém.
Sira doi thang diém: Gidi thich vai tro ciia K2COg thi dwgc 0.25 diém
Néu néi vai tro ciia K2COs la ding dé bay HCI hay ding dé tang tinh Nucleophile van cho i diém

Vai tro ciia diéu kién khan (mét trong 2 y nhie ddp én cii) déu dwoe 0.125 diém

Cau 1V (3,0 diém)
IV.1. Twr chat 25 dudi day, nguoi ta dieu ché dugc chat 30 theo so do chuyén hoa sau:
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OBn BnO ')

BnO ' PCC Ph,P=CHCO,'Bu NIS "Bu,SnH MeOH
OH o5 -2 2, 27 28 —° 29 8O 30
o) MeOH AIBN H®

25
V& cong thic cdu tric cua cac chat tir 26 dén 30. .
1VV.2. Peribysin (31) 1a hop chat c6 hoat tinh sinh hoc. Hop chat 31 dugc tong hop theo so do sau:
o] 1) 32, BF4*Et,0, < 25 °C H,, (PhsP)sRNCI PhsPMeBr, THF

/\/\/\)J\
= Me

MeO OMe

2) KOH 15%, MeOH benzen, -25 °C 'BUOK, 0 °C
Me
Me O
1) Se0,,'BUOOH 1) Ac,0, EtzN H,0,, NaOH - -
2) NaBH,, CeCl; 2) PDC, 'BUOOH MeOH, 25 °C o]
OH
NaBH, p-TsCl, EtzN 0sO,4, NMO o
38 — 38 Peribysin (31)
MeOH, 25 °C 'BuOH

C15H24O4
a. Cho biét 32 1a (E)-2-metylbut-2-enal. Tir cac chét cung cap khong quéa 2 nguyén tir cacbon (chét ¢ thé
chtra nhiéu hon 2 cacbon nhung chi sir dung khong qua 2 cacbon vao phan tng), hiy dé xuat so d6 tong
hop chit 32 (co diéu kién phan ng).
b. V& cong thirc cdu tao ctia chat 31 va cac chat tir 33 dén 40.
IV.3. Chat 41 dugc tong hop theo so do sau:

to 43 hv
NGNF 42 44 45

t° 25°C Cy,Hy0Br,0,

1) KOH, H,0 Ag,COg3, Br;

"Bu;SnH
2) H,0® AIBN

CioH12

Biét rang, chét 41 1a hop chit bdo hoa (no) c6 2 mit phang d6i xtmg, chira 4 loai hydro va chi chira
cacbon bac 2 va bac 3 vdi ti 1€ twong Ung 1: 4, chat 43 (CsH2Br20;) chi chita Csp? va co tam ddi xung.
V& cong thic cau tao ciia cac chat tir 41 dén 47.
Pap 4n va hwéng din cham Cau IV

V.1 Tong: 5/8 diém
OBn
OBnN BnO : X CO, t-Bu
BnO\C‘/\/COZ t-Bu I})/\/
I ;
X0 OMe
27 28
H
BnQ , 'y O o)
LT
BnO
i
MeO” “OMe
30
Thi sinh vé diing méi cong thire cdu tao cia 26, 27, 28, 29 hay cdu triic cia 30 thi dwoc 1/8 diém/cong thike.
V.2, Tong: 12/8 diém
a. bé xuat so do tong hop nhu sau: 3/8 diem
,__ CuCLNHCI ) Hp Pd-CaCOq P
HCI Pb(OAc),, quinoline
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03
D MeMgBr NF O/CHO 1) 0sO, Homo
- 2)HCcocl axit Lewis 2) HOCH,0H, 4
p-TsOH (xt)
03 1) HIO 03 03 Me
H 4 1) Ag,CO; 1) LiAIH,
© o) HO,C O ——— Br ) " X Me
2) AgNOs, NH,OH, o | 2)Brp, CCli o | 2) Hz0
HO 3) NH4C|, HZO 2 CHO
32

Thi sinh dé xudt dwoc so do téng hop 32 hop i thi dwoc 3/8 diém. So do téng duwoc xem la hop i khi thoa
mén cdc diéu kién sau: (1) sur dung cac phan vng dwoc cong nhan va hoa chdt bai cho:; (2) chdt tao thanh
sau moi phan vmg ding; (3) diém quyét dinh la diéu ché dwoc 32 véi cau hinh E- nén phdn vmg phdi cé
tinh chon loc tot.

Néu phan iing déc thi ldp thé chi ra dong phdn Z- thi cho khéng diém, néu chon loc thép thi triv 2/8 diém.

Néu vi pham diéu kién (1) hodc (2) thi trir di 2/8 diém twong irng cho méi lan vi pham.

b. 9/8 diém
Me
MeMe o) MeMe @ MeMe MeMe o Me oA
O
33 34 35 36 37
Me Me HO
Meve o Meve o Me _O Me O )
OH OH
(0] OH (@] (0]
38 39 40 31

Thi sinh vé dhing méi cong thire cdu tao ciia chat 31, cdc chat tir 33 dén 40 thi duege 1/8 diém/cong thike.

1V.3.

Téng: 7/8 diém

Hop chét 41 1a hop chit bdo hoa (no) c¢6 2 mit phang dbi xtmg, chira 4 loai hydro va chi chtra cacbon bac
2 va bac 3 véi ti 1é tuong tmg 1:4, ¢6 CTPT CioH12, suy ra 41 ¢6 CTCT nhu sau:

=

Hop chit 43 (CsH2Br20;) chi chira Csp2 VA c6 tam ddi xtmg, suy ra 43 ¢c6 CTCT nhu sau:

O
Br
Br
(@]
Br Br COH Br
/
O | A | S
Br e} Br O CO,H Br
42 44 45 46 47

Thi sinh vé diing méi cong thirc cdu tao tir 41 dén 47 thi duwoc 1/8 diém/cong thirc.

Cau V (3,0 diém)

V.1. Hop chétNFuroclausige-B (48) duoc phan lap tir cac duge liu truyén théng, c6 tac dung chita nhiéu
bénh viém nhiém. Hop chat 48 dugc tong hop toan phan theo so do sau:
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§ 1) (CF5CO),0, EtsN H len 1) RCOgH
\(OH S 49 2 50 2 51 DRCOA,

Me M 2) 2-metyl-5-nitrophenol; xt Lindlar 140°C 2) KOH
N N CUCIz'Hzo, Et3N
H m-Br-CgH,4-OSi'Pr Pd(OAc),, 130 °C
> 2 >3 [Pd;SC4 co 3 > c((OA))2 AcOH
xt PtO xt , Cs . u C),, AC
CyoH15NO, 2 2> C27H41NO3S| 2

DDQ BU,NF_ O .
55 ——> 56 Furoclausine-B (48)
Co7H3gNO;SI O Me
Me
Vé cong thirc cu tao ctia cac chét tir 49 dén 56
V.2. Hop chat 57 (C17H180s) 12 chét tir vé cia mot sb loai cay. Thuy phan chat 57 véi enzym p-glycosidase
thu dugc chit 58 (C11HsO3) va D-glucose. Chét 58 co thé duoc tong hop theo so dd sau:

1) BnBr, K,CO3 1) Mg/Et,0 1) H,, Pd/C 1) CO, HCl Pd/C
59 60 61 62 63 58

2) Bry, xt 2) A :3)H0” 2)SOCI, ELN . 2) Ac,0, AcONa, t° 0
ghig2

Biét réng chét 59 (CeH602) ¢o tinh thom, chira 4 loai hydro trong phan tir, ¢6 phan tmg tao mau dic
trung voi dung dich FeCls va khong c6 phan ing dac trung véi phenylhydrazin. Khi dun néng trong nudéc
thi chat 57 bi dong phan hoa thanh chat 64. Thiy phan chét 64 vdi enzym p-glycosidase thu dugc chit 65
(C1:HgO4). Dun nong chit 65 trong moi truong acid thi thu dugce chat 58.
a. V& cong thire cau tao clia cac chét tir 58 dén 63 va cong thirc cau triic cua chat 57.
b. Dung cong thirc ciu tao, vé& so do giai thich qua trinh chuyén tir chat 57 — 64 — 65 — 58.
V.3. Hop chét Sinigrin (66) c6 trong cai gia vi hodc mu tat. Chat 66 & dang mubi kali, phan tir khdi nho
hon 500, chira 30,22% C, 4,06% H, 3,52% N, 36,23% O, 16,13% S theo khéi luong, con lai 1a K. Thay
phan chit 66 bang enzym f-glycosidase tich duoc dudng D-aldopyranose (67) va hoat chat 68 (chira
20,42% C, 2,57% H, 5,95% N, 27,20% O theo khdi lugng, con lai 1a K va S). Hoat chét 68 dé dang phan
huy theo co ché tuong tu phan tmg chuyén vi Beckmann tao thanh isothiocyanat (R-NCS) 69 mach hd
(chura 48,45% C, 32,34% S theo khéi lugng, con lai 1a H va N; ti 1€ cac loai nguyén tir hydro 1a 2:1:2). O
cau dang bén, chat 67 chira cic nhoém thé déu ¢ dang equatorial.
a. V& ciu truc cua cac chat tir 66 dén 69.
b. P& xuét co ché phan Gmg tir chat 68 thanh chat 69.

Biét C =12,01; H=1,01; N = 14,01; O =16,00; S = 32,06.

Pip an va huéng din chim Cau V

V.1, Tong: 8/8 diém
Me Me Me Me
o Me o Me OH o OH
Me jMe Me
” Z X Me Me
NO, NO, NO, Me NO,
49 50 51 52
Me
O OH
Me Me
@) OH Me
Me
Ve TIPSO\©/NH
NH,
53 54 (TIPS: 'PrsSi-)
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Me CHO
G273 W
g o (]
N N
TIPSO H Me H
55 56

OH
Me TIPSO MeMe
Thi sinh vé diing méi cong thire cdu tao tir 49 dén 56 thi dwoc 1/8 diém/cong thirc.
V.2. Tong: 8/8 diém
a 7/8 diém

Do hop chit 59 (CeHsO2) o tinh thom chira 4 loai hydro trong phan tir, c6 phan (mg tao mau dic trung véi
dung dich FeCls va khong c6 phan ing dac trung v6i phenylhydrazin, suy ra CTCT cua 59 la:

HO. :: OH
OH
L L | | CL
BnO OBn BnO OBn o OH o o~ o o o~ ~o

60 61 62 63 58

Tir cAu tao ctia 58, két hop voéi dir kién dau bai, suy ra ciu trac ctia 57 1a:
o

HO-CH
Ho

Thi sinh vé diing méi céng thire cdu tao tir 57 dén 63 thi duroc 1/8 diém/cong thirc.

b. Qua trinh chuyén tir 57 — 64 — 65 — 58: 1/8 diém
COOH
(/Ij\/\ H,0, {0 (/I;(\/COOH enzym (/\/E:(\/
o 0 COOH o o o oH
|
Glucose Glucose

65

57 64
@/)2‘1/,)7 jH30+’ to
COOH
o} o Yo -H,0 O OH
58

Thi sink vé duge so do tir 57 — 64 — 65 — 58 thi duoc 1/8 diém

V.3. Tong: 8/8 diém

a. 7/8 diém
Puong 67 1a f-D-glucopyranose thoa mén diéu kién ¢ cdu dang bén c6 cac nhom thé déu o dang
equatorial. Boi vy, cu trac caa 67 Ia:
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0
HO
HO/%/OH

OH
Trén co s& dir lidu vé thanh phan phan trim nguyén t6 va gidi han phén tir khéi, ta xac dinh duoc cong
thire phan tir cua 66, 68 va 69 la:
CTPT cua 66: C10H16KNOgS;
CTPT cua 68: C4HsKNO4S;
CTPT cua 69: C4HsNS

Isothiocyanat 69 mach ho ¢6 ti 1€ cac loai hydro 1a 2:1:2, suy ra cong thirc cAu tric cua 69 1a:

S

C

S
Nhu vay, qua chuyén vi Beckmann, 68 chuyén thanh 69 va tach ra KHSOa, suy ra suy ra cong thirc ciu

trac cua 68 la:
=
HS
|

_N
?
SO4K
Tir cc dir liéu trén, suy ra ciu trac cta 66 la:

OH
&vp }
0
HO
HO o S~
o N

I
SO;K

Thi sinh tinh diing méi CTPT ciia 66, 68 hay 69 duoc 1/8 diém/cong thiic.
Thi sinh vé diung moi cong thirc cau trac tur 66 den 69 thi diroc 1/8 diém/cong thirc.

b. Co ché phan tng chuyén tir 68 thanh 69: 1/8 diém
= = _
¢ 0.7 KHSO, J/
H-S E
- _N H.~ N o
(I) (I) 1
SO4K SO4K S

Thi sinh vé duoc phan trng chuyén vi tir 68 dén 69 thi duoc 1/8 diém.

Cau VI (4,0 diém)

VI.1.

a. V& ciu trac hinh hoc cua cac phan tir sau: BCls, PCls, NCl3 (biéu dién ca cac cap electron héa tri khong
tham gia lién két ctia nguyén tir trung tim, néu co).

b. So sanh va giai thich goc lién két CIXCI1 (X 1a B, P, N) cua cac phén tir BCls, PCls va NCla.

¢. Giai thich tai sao trong pha khi, phén tir PBrs kém bén hon PCls.

d. Khi ngung tu hoi PCls thu dugc pha rén 13 hop chat ion [PCls]*[PCle]". V& ciu trac hinh hoc cua cac
ion [PCl4]" va[PCle] .
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VI1.2. Trong co thé, hemoglobin (Hb) co vai trd van chuyén Oz ti cac té bao. Co
thé bi ngd doc khi CO do sy hinh thanh phuc chat HbCO, lam giam lugong Hb.
Hinh bén mé ta hop phan phirc chat duoc tao thanh giita CO va trung tim hoat
dong chira Fe?* ciia Hb. Khi lugong Hb trong mau mét di khoang 25% thi s& gay
anh huong nghiém trong tdi tinh mang. Cho biét cac can bang cta cac khi Oz va
CO voi Hb trong méu nhu sau:
(1)Hb+ 0O, I HbO2, Ki=60
(2)Hb+CO [J HbCO K;=1,5.10*
a. Giai thich tai sao phurc chét HbCO bén.
b. Xét mot hé can bang chi gom ha1 phan ung (1) va (2) cua Hb voi khong khi
bi 6 nhidm (gia thiét c6 21% O2 vé thé tich, con lai 1a CO va N2). Xac dinh phan trim thé tich caa CO can
bang trong khong khi khi 25% luong Hb bi chuyén hoa thanh HbCO.

Biét Zg =5, Zn =7, Zp = 15, Zci = 17, Zre = 26, Zgr = 35; 4p suét khi quyén 1a 1 atm.

Pap an va hwéng din chidm cau VI
VI.1. (20/8 diém)
a. Cau truc hinh hoc (6/8 diém)

\\\\\Cl @ @

- P.., N ",

\ / V////CI CI/ \I”’ cl
Cl S Cl

Cl

Tam giac phang Chop tam giéc Chop tam giéc
b. So sanh goc lién két CIXCI (X = B, P, N) ciia cac phan tir BCls, PCls, NCl3  (6/8 diém)
- Theo thuyét VSEPR, phan tir BCl3 ¢ dang AX3Eonén c6 cdu tric tam gidc phang — goc lién két CIBCI
=120°.
- Phan tir PCl3 va NCl3 déu c6 dang AX3E1 nén ¢ ciu trac chop tam giac nhung lién két N-Cl ngin hon
P-Cl, 6 am dién ctia N>P nén cac cip electron lién két s& gan N hon. Do d¢, luc déy giita ching 16n hon
nén goc lién két 16n hon.
Vay goc lién két CIXCI theo thir ty ting dan 1a CIPCI < CINCI < CIBCI.

¢. Vi kich thuéc ctia Br 16n hon CI nén lién két P-Br kém bén hon P-Cl. (418 diém)
, (Bén kinh nguyén tir tham khao: re = 1,07 A; re1 = 1,02 A, rer=1,20 A).

d. Cau trac hinh hoc [PCl4][PCle] (418 diem)

cl ® cl ©

| Clo,. l ~Cl

P, P-

a1 \C CI/|\CI
[PCIJT[PClg]™

VI1.2. (12/8 diém)

a. (4/8 diém)

- Phtrc chat HbCO bén do:

+ Phire chit phirc bat dién cua Fe(II) nén nguyén tir trung tim Fe bio hoa cau phdi tri.

+ Phirc chat bat dién Fe(II) thoa méin quy tic 18 electron.

+ Hiéu tmg ddy electron ctia hé vong porphirin nén mat do electron trén nguyén tir trung tdm Fe ting 1én
lam cho lién két & cho Fe—CO manh hon.

b. (8/8 diém)
(1)Hb+02 0 HbO, Ki=60
(2)Hb+CO 0 HbCO Kp=1,5.10*
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Goi ndng d6 ban dau [Hb]o = a va ndng do can bang [HbO2] = b
= Tai thoi diém can bang voi 25% Hb chuyén thanh HbCO:
[HbCO] = 0,25a; [Hb] = 0,75a-b

Vay:
K,=— 2 1069485 (418 diém)
(0,75a-b)P,
=028 302210 (atm) (2/8 diém)
(0,752 - b)Py
— %CO =0,030% (2/8 diém)

Néu thi sinh viét biéu thirc K¢ thi dwoc 0,5 diém

* Thi sinh khong dwoc su dung tai liéu,
* Can bo coi thi khong giai thich gi thém.
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