BO GIAO DUC VA PAO TAO

Huéng dan cham gom 26 trang

I. Huwéng dan chung
1. Giam khao chdm dung nhu dap an — thang diém ctia Bo Gido duc va Pao tao.

2. Néu ¢6 cau nao, y nao ma thi sinh c6 cach tra 161 khac so vdi dap an nhung van dang thi van cho diém

t6i da cua cu, y d6 theo thang diém.
3. Giam khao khong quy tron diém thanh phan, diém cta ting cau ciing nhu diém toan bai thi.

IL. Pap 4n — thang diém

KY THI CHON PQI TUYEN OLYMPIC NAM 2021
HUONG DAN CHAM PE THI CHINH THU'C

Mén HOA HQOC
Ngay thi thir hai: 02/4/2021

Cac chir va ki Tén day di Cac chir va ki Tén day di
hiéu viét tat hi€u viét tat
CAN Ceric (IV) ammonium nitrate Tol p-Tolyl
CDI N,N'-Carbonyldiimidazole TsOH p-Toluenesulfonic acid
DAIB Diacetoxyiodosobenzene Ac Acetyl
DCM Dichloromethane Bn Benzyl
DCE 1,2-Dichloroethane s-Bu sec-Butyl
DHP Dihydropyran n-Bu n-Butyl
DMAP 4-(N,N-Dimethylamino)pyridine | -Bu tert-Butyl
DMP Dess-Martin periodinane Cy Cyclohexyl
DMF N,N-Dimethylformamide Et Ethyl
DMSO Dimethylsulfoxide Me Methyl
LDA Lithium diisopropylamide Ms Mesyl
LTMP Lithium 2,2,6,6- Ph Phenyl
tetramethylpiperidide

IBX o-lodoxybenzoic acid i-Pr Isopropyl
mCPBA m-Chloroperbenzoic acid TBS tert-Butyldimethylsilyl
NBS N-Bromosuccinimide Tf Trifluoromethanesulfonyl
PCC Pyridinium chlorochromate Xt Xuc tac

Lawesson’s 2,4-Bis-(4-methoxyphenyl)-
TBAF Tetrabutylammonium fluoride [1,3,2,4]dithiadiphosphetane -

reagent :

2,4-disulfide

THF Tetrahydrofuran . .

Hoéa 2-Tr. 1/26




Céu 1 Y 1.1 1.2 1.3 1.4 1.5 Téng
39 " Thang diém | 10/8 | 48 | 38 | 38 | 48 | 3,0

diém _ h
Piém cham

1.1. Sép xép cac tinh chit cua cac chat thudc mdi ddy trong bang sau theo thir ty giam dan:

, £ ., £ Sip xép
Tinh chat Day cac chat i .. k
theo thiwr ty giam dan

Ly ﬂj @ @)>@)> (1)
Luc base \__ /N [NJ

2/8 diém
1 (2) (3) ‘ 4
(0]
4) H—0
Luc acid @ )= > 6)
! (5) H—0 (2/8 diem)

trong mai truong acid (2/8 diém)

O—H (6)
0]
Kha nang tach nudc ®>9)>()
OH OH OH
(7) (8) 9)

Nang luong hoat hoa

cua qué trinh nghich |>N—s-Bu I>N—n-Bu |>N—t-Bu (11)>(10)>(12)

ddo cau tric tai (10) an (12) (2/8 diém)
nguyén tir nitrogen

H-.. H .H
‘ , © 0 0" 0 o o
Do bén cua lién két (13)>(15)> (14)
hydrogen (2/8 diém)
(13) (14)

(15)

1.2. Cac hop chit 1,3-dicarbonyl thudng ton tai & dang enol v6i mot ti 16 nhat dinh.

O O O O O O
MeMOEt MeMMe EtOMOEt
A1 A2 A3
Sép xép cac hop chat A1, A2 va A3 theo thir tr ti 1¢ enol/keto giam dan. Giai thich.
Sép xép cac hop chat A1, A2 va A3: (2/8 diém)
A2 >A1> A3
Giai thich: (2/8 diém)

Trong hop chat A2, nhém CH; c6 hiéu tmg +I 1am ting d6 bén cua lién két hydrogen ndi phan tir. Do do,
ti I¢ enol/keto tang Ién.

O O H.

OH O (@) (@)
_— |

Tuong ty nhu hop chit A2, trong hop chét A1 hiéu tng +I ciia nhom CH; lam tang cuong mét do e cua
nguyén tu oxy keton va do do tdng d6 bén cua lién két hydrogen ndi phan tir. Tuy nhién, do kha ning hut
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electron cia 6* C—O ciia nhém —OEt [am gidm mat dg dién tich trén nguyén tir O cua nhom C=0 (hi¢u
ung —I) lam giam kha nang tao lién ket hydrogen ndi phan tir cua A1 so voi A2. Do d6 ti 1€ enol/keto cua
A1 nho6 hon A2. (Thi sinh phai so sanh dwogc hi¢u vng khac nhau gitta nhém Me va OEt thi méi duoc
diém phan giai thich)
/H\
0] O OH O (@) @)

E— _— |
MGMOEt e MeMOEt Me)\)\OEt

Trong hop chét A3, 2 nhom —OEt lam giam kha nang tao lién két hydrogen nodi phan tir so voi A2, do dé
ti 1¢ enol/keto thap hon.

O O OH O O/ \O

- . . |
EtOMOEt EtOMOEt Eto)\)\oa

1.3. Dewar benzene la dong phan cta benzene. Tuy nhién, dé chuyén dewar benzene thanh benzene thi
phai dun chat nay & nhiét do khé cao. Hay gidi thich 1i do.

m t° rat cham ©
—_—

Dewar benzene Benzene

Giai thich: (3/8 diém)
Theo co s& 1y thuyet phan tng vong chuyen tlep, cac dan xuat 1,3-butadiene va cyclobutene chuyén héa

thuan nghich khi cip nhiét theo nguyén tic dong quay (conrotary) dé dam bao tinh ddi ximg orbital:
LUMO

HOMO

Trong truong hop can bang giita dewar benzene va benzene; khi dewar benzene chuyén thanh benzene
qua qué trinh dong quay, thi di qua trang thdi chuyén tiép vong xoan, rat kém bén, twong dwong véi viée
nang lugng hoat hoa cua qua trinh sé cao. Bo1 vay dewar benzene kha bén vé mat dong hoc va khi dugc
tong hop ra roi thi kho chuyén hoa nhiét vé dang benzene, di ring benzene 1 san pham bén nhiét dong.

r BE:

conrotary @

Vong xoan, kém bén, nang lwong cao
(Thi sinh chi vé hinh sau ma khéng vé hinh nguyén tic chung & trén va Idp ludn vé si kém bén cua trang
thai chuyén tiép do qud trinh dong quay gady ra thi van cho dit 3/8 diém)

1.4. Khi dun nong dong phan B1 ¢ 100 °C, ngudi ta chi thu dugc hdn hop gom dong phan B1 va mot
trong so cac dong phan B2, B3 hoac B4.

Me Ph Ph Me
100°C | Ph Ph
Ph)\/YCD:a —_— Me)\/y Me)\/YCDS Ph)\/y
Ph CD3 Ph CD3
B1 B2 B3 B4
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Hay cho biét ddng phéan thu dugc cing véi ddng phan B1 sau khi dun néng 1a ddng phin nao? Giai thich.

DPdng phan thu dugc cing voi dong phan B11a B2 . (1/8 diém)
Giai thich: (2/8 diém)
Khi dun nong, dong phan B1 chuyén thanh hop trung gian 13 dén xuat cyclobutene thé X theo nguyén tic
ddng quay. Tiép tuc dun nong thi X chuyén thanh B2 ciing theo nguyén tic dong quay. Vi thé, sau khi
dun noéng thi chi thu duoc dong phan B2 cing voi dong phan B1.
CD, Ph
Me Ph___Ph ¢ y i
S CcD Z “ph conrotary — conrotary CD; )\/th
Ph)\/\/ i s Me — . Ph Me
Ph Me CDj CDj
Ph X Me B2

1.5. Nguoi ta ¢6 thé phan tach alanin trong dung dich bang phuong phép dién di dua trén nguyén tic dich
chuyén ion trong dién truong. Véi cing mot mau dung dich chira alanin ¢ pH cb dinh 8,0, hiy cho biét
nhiét do cua hé can dit & 20 °C hay 30 °C dé thu duoc luong alanin nhiéu hon trong cung mdt khoang thoi
gian (cac yéu té anh huong khéac 1a nhu nhau). Giai thich. Trong diéu kién nay thi alanin dich chuyén vé
cuc am hay cuc duong cta h¢ dién di?

Cho biét: O 298 K, alanin c6 pKa1 = 2,33; pKa2 = 9,71.

Nhiét do caa hé can dat : 30 (°C). (1/8 diém)
Giai thich: (2/8 diém)

O pH = 8,0, hai dang ton tai chinh cta alanin 12 H;N*~R-COO~ va H,N-R—COO". Do dang H;N*—R—
COO" 1a dang ludng cuc nén khong bi dich chuyén ma chi c6 dang HON-R—-COO™ dich chuyén.
Xét can bang:

H3N"-R-COO™ + H20 = H30" + HoN-R—-COO™ AG=-RTInK = +55,393 kI mol'!. (1)
Cho rang AS khong dang ké
= AH = AG = +55,393 kJ mol™'. Qua trinh thun 1a qua trinh thu nhiét.
— Theo nguyén li Chuyen dich c4n bang Le Chaterlier, khi ting nhigt dp, can bang (1) s& dich chuyén theo
chiéu thuan. D6 1a chiéu lam tang luong ion HHN-R-COO™ trong dung dich nén thoi gian dién di s& giam
di.
Chu y: Néu thi sinh chi sir dung gia tri Ka va lap lugn chi ra qua trinh thudn la qua trinh thu nhiét hoac
dwa trén sy linh dong cua ion thi van cho dii 2/8 diém.

- Alanin dich chuyén vé phia cuc duong cua hé dién di. (1/8 diém)
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Ciu 2 Y 2.1.a | 2.1b|22.a|22b|23a|23b|23.c|23d| 24 | 25 | Tong
4,0 le?i‘“g 3/8 | 3/8 | 3/8 | 3/8 | 3/8 | 3/8 | 4/8 | 3/8 | 3/8 | 48 | 4,0
diém 1em

Di@m

cham

2.1. Giai thich qua trinh tao thanh san pham véi ddy du yéu t6 14p thé cua hai phan tng sau:

/©/OM6
Q /©/ &COOH O HN

a) + H
H D|oxane H CO,Et
CH,4 EtOZC : 2
CHs
Giai thich: (3/8 diém)
& OMe OMe
N~ ~COOH
O s
N TCOOH A~ . CHs —— N — j\si\';ls
H H™ " ~CO,Et
$S ° CHs
N C00H
H)\(’H\ A(13)

CHs
(Cdu hinh enamine: 1/8 diém; trang thai chuyén tiép: 2/8 diém)

O

') \‘\\\‘ , Et3N
b) Q*/ﬂ\0| /
OB
2, @ . ELAICI 0o n

3. LiOBn C2

Giai thich: (3/8 diém)
Mat trwde thuan loi hon

Et
Et Al’Cl

o 0
V?\m . HNI\Jfo Base Vkﬁ/o _EtAICI \AN/< —
T ‘ j

Mt sau bi che chin.

o fo LS W
R 5

(S che chdn, tao phitc voi muéi nhém: 2/8 diém; cong endo: 1/8 diém)
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2.2. Xéc dinh va giai thich qué trinh tao thanh san pham chinh vé&i day du yéu té lap thé cia hai phan ung
sau:

OBn

1. HCI, H,0, THF
2. Pb(OAGC),, CeHg
3. NaClOZ, NaH2PO4

San pham chinhla ___ C3 . (1/8 diém)
Giai thich: (2/8 diém)

1. HCI, H,O, THF
2. Pb(OAC)4, CGHG
3. NaClOZ, NaH2P04

San pham chinh
Khong v& nhom BnOCH:- dé hinh dé nhin
(Thi sinh chon sai san pham chinh thi khong dwoc diém toan y 2.2.a)

N

Q KOH, MeOH
Ok O,

b) _
“H “—oac
San pham chinh 14 cé6 . (1/8 diém)
Giai thich: (2/8 diém)
KOH, MeOH KOH, MeOH
02 02
0 OH
§6§(OH
. v Ho”
A bS - HOOH
2 H “—0H

San pham chinh

(Thi sinh chon sai san phdm chinh thi khéng dwoc diém toan y 2.2.b)
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2.3. Dé xuit co ché tao thanh san phiam cho mdi qua trinh sau:

O

D1

Co ché tao thanh D1: (3/8 diém)

\ \

> oo
o OH N
H  EtN ﬂ\:

@
! ®
X o) - Et;NH \ @ - Etg NH MeO NH MeO NH

A NEt3

JRE—

VR /o MeO
Et;N

'Ets O‘ NH 'Hzo O‘ MeO g '

MeO I I MeO MeO

(Thi sinh viét phdn g ngung tu véi aldehyde triede van cho di diém)

Phﬁ ~OAC N SEt
(¢}
/\(\/\[{N\[{\g/\ ACZO’ TSOH, 110 °C _ | + | N o
|

Ph) D2 Ph D3

Co ché tao thanh D2: (2/8 diém)
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O
S g %
TsOH ) N ®
N¥O N CH N~ ~O
Ph @l “—ph HO ]
Ph
o H
¥ /A;) H\'O s
-2H,0 | ~® | A | X c
N~ ~0 N" O N~ ~0
Ph Ph Ph) D2
Co ché tao thanh D3: (1/8 diém)
N
N LS~
e WO & SEt
N @] N @]
Ph) Ph) D3
(O giai doan dau, néu viét dang >S*-OAc vin cho diém; O giai doan déng vong, néu viét theo co ché
[4+2] van cho di diém.)
{fj< . Qﬁf
H +
HO 0] o @) e
© D4 © © D5
Co ché tao thanh D4: (2/8 diém)

HO o)
- @ @< @<
O( (= o c=0 P
H,0:

Co ché tao thanh D5: (2/8 diém)
®

HO{E} {EOj? Ho@ %(} HO{QD\k
| OH2

0 O H o)

ek — oGk —— [
-HO0  HO NG 0 0® {2 0
0 :QH 0] ]

\
H

(O giai doan déng vong, néu viét theo co ché [3+2] van cho di diém.)
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o
o

=

z =
® O
o O
P4

o

w

/

Et O CO,Me
Ac,0, AcOH

Co ché tao thanh D6: (3/8 diém)

2.4. Dianthra[2,1-5:1',2'-d]thiophene (DAT-1,2) la mot dan xuat thienoacene thuong dugc sir dung trong
nghién ctru vt liéu ban dan hitu co dé ché tao transistor. DAT-1,2 ¢6 thé dugc tong hop di tir thiophene
theo so do sau:

@a_?»o\ /S\ 0 b? \/S\/
o0 oo

DAT -1,2

Bo sung cac diéu kién va tic nhan phan mg (mdi giai doan c6 thé theo nhiéu budc) trong so dd diéu ché
DAT-1,2.
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a? b? c? d? e?
1. n-BuLi ® o Anh séng Nhiét dé [O]
PPh, Br 0
2. DMF 2, /°\
3. HCI, Hzo n-BULi, _78 OC, THF
(1/8 diém) ” 7
(1/8 diem) (1/8 diém)

, . o , , . ) HoN N N
2.5. Methotrexate c6 kha ning cén tré sy ting trudng G |
cuia mot so loai t€ bao trong co the, dac biét 1a cac té N A\, = N
\ < . , , N
bao ting sinh nhanh chong. Do d6, methotrexate

thuong duoc sir dung dé di€u tri ung thu va, ung thu

da va ung thu phoi. Thudc nay ciing dugc su dung dé O COOH
di€u tri bénh vay nén va viém khop. Methotrexate

H
N, COOH

‘

Hay 1ap so d6 tong hop methotrexate tir cac chat cho dudi ddy véi day du cac tac nhan va diéu kién can
thiét khac:

HCHO OZNO—COOH )NJ\H HOOC\‘/\/COOH <CN B o

H2N NH2 NH2 CN Br

So dd tong hop methotrexate: (4/8 diém)

O,N
2 HoN, (\/COOH H,, Ni-Raney
o ° COOH g COOH

Cl COOH

HoN
H CHzo
N, COOH
— (V NaBH(ON) (\/COOH

O COOH COOH

NH,

NH, NH»
CN A
H,N~ "N~ "NH H,N” "N” "NH 2. [O

H,N” "N~ “NH, 2 2 2 2 . [0l

H,N_ _N. _N
N N

NH2 WNl/ ]\/'L
* ~

AN *) 2SN y

NH; N, COOH

’

N/| Br ,
Methotrexate o COOH

(Cir méi phan vmg sai triv 1/8 diém)
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Céiu 3 Y 3.1 3.2 3.3 3.4 Téng
21 [ Thangdiém | 78 | &8 | 8 | 88 | 375
iem - -
biém cham

Et0,C.__CO,Et

CO,Et

1. Hs0
2. MnO,, HO®

NaCl, H,0
DMSO

3.1. Bo qua yéu t6 1ap thé, v& cong thirc cAu tao cac chat trong so d6 phan tng sau: (7/8 diém)
C16H240g (Chtra vong 5 canh)
0

EtO,C

1. DHP. H® 2 o 1. DHP, H® Et0,C
o 2. PhyP=CHM CH-Me
2. Na, xylene - FhgF= €
o) g
(0]
o 0
CysHig0, (Dang bicyclo) C20H26N206
0]
0 Et0,C - .
EtO,C p-O2N-CgHg-NHMe
O
° o
O,N
C17H22N204 C147H20BraN20,4
(0] B (0]
r
Br2 Br —_—
—_—
o™ o™
O,N O2N
CygH2N,05 (Chtra vong 4 canh)
0]
MeO 0 1. Mel 0
2. Agzo, Hzo MeO 0

MeONa
—_—
MeOH

o™
O,N

3.t°

(M6i cong thire diing cho 1/8 diém)
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3.2. B6 qua yéu t6 1ap thé, v& cong thirc ciu tao cac chit trong so d0 phan tng sau: (8/8 diém)

C13H19NO3
O [ b o
Me NH2  EtN O><O/\ TsOH O/>
+ —_— Me N L LN o
CICO,Et H toluene N
HO,C O 4
0
Cp3H31NO,S
BnO 2341131 292
BnO
BnO™>"Br o Lawesson's
LDA, THF N Reagent S
0 N
J s
0 i,
0
Co2gH37NO,
1. Hy0® BnO BnO
2. (CHon)z, TsOH _ 1. Et3OBF4 0
3. LDA, THF 2. Et;N Me /(}
0
o)
CagH3gNOy4 CagH37NO,
1. LTMP BnO
o 0 .
2. NaBH, Ve /> 2. mCPBA Me O/>
3. HOAc, HCI N O o
N
© 0
C26H33NO3
OH
BnQ 1. MeONa
H,SO, MeOH
acetone Me, 2. Hy, PdIC
7
0
HO 0

Vé dang keton tir do van cho diém; Moi céng thirc diing cho 1/8 diém.
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3.3. V& cong thirc ciu triic cac chét trong so dd phan ung sau:

(7/8 diém)
C11HgN30, C1gH15N302 C1gH15N302
Me Ph Ph Bn Ph
IN\> PhCHO =N BnCl — N * =N
O,N" N piperidine ] \> K2CO3 ] /> | \>
H o,N" N DMF O,N" N O,N" N
H Bn
San pham chinh San pham phu
C12H1oN4Os5
> 2 Bn o)
San pham 1. 03 DCM _ HO,C_ | 1. CDI, THF ~ O,N Bn
chinh 2. H,0,, HCOOH I > 2. MeNO,, -BuOK b
v
O-N N THF
2 O,N~ "N
CsHgN,O
o) (0]
1. SnCl,, HCI CH(OEt N
2. NaOH g i N o= HN S
-ha B EtOH <\~ N
C27H26N406
0]
CFs _OTMS N
1, N AN Y
NTMS pyridine, MeCN \\
0 o N~ N
(0] (0]
2. Tol )J\o/\(‘)-““c' Tol )J\o/\(‘]'
o | o |
Tol )KO Tol )\\O
SnCly, DCE, MeCN
C11H14N4O4 C11H4gN4O4
0 OH
HN l \)
MeONa s NaBH, _ s
MeOH EtOH

o}
HO

T

HO

)

HO

Néu xdc dinh sai san phdm chinh va san phdm phu thi trir diém, cdc giai doan sau van cho dii sé diém.
CTCT 1&2: 1/8 diem; 3&4: 1/8 diem,; 5-9: 1/8 diem/CTCT.
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3.4. Demethoxy lycoraminone la mét alkaloid dugc su dung trong diéu tri
bénh alzheimer va cac bénh rdi loan tri nhé. Hop chat nay duoc tong hop

theo so dd phan tmg sau:
OMe

Methionine

/SV\(COOH
NH,

@i:/ro ZON_ g NeBH, g, POCL_ gy OO gy b, g
t-BuOK, THF NaOH pyridine AcOH Pd,C
C17H1gN20> C47H1gN20 C47H16N202 C47H1gN20>
NH,OH, HCI socl| HCI +-BuOK NaCl IBX
: ——2 ES E10 —2X - E11
AcONa dioxane MeOH benzene DMF, H,O
C17H19N302 C19H25N06 C18H21N05 C16H19NO3 C16H15NO4
(@]
CH,OH :
(CH,0H), g1 _Mel acetone E13 LiAIH, E14 CH5SO4H -
benzene, TsOH K,CO4 THF methionine e
C19H21NOs

Demethoxy lycoraminone

Biét rang E7 c¢6 nhom C=0 lién hop vong thom, E11 ¢6 chira doan mach —-CO-NH-CO-.

Bo qua yéu t6 1ap thé, v& cong thire cdu tao cac chét tir E1 dén E14. (8/8 diém)
E1 E2 E3
NC CN NC CN NC CN NC CN
MeO MeO MeO MeO
O e e
(1/16 diém) (1/16 diém) (1/16 diém) o
(1/16 diéem)
ES E6 E7
NC CN NC CN NC CN MeOZC CO,Me
MeO MeO MeO
NH
O NOH o
(1/16 diém) (1/16 diem) (1/16 diém (1/16 diém)
E9 E10 E11
0] O 0]
COzMe
MeO MeO MeO ‘
(I o
NH NH NH
O 2 O 2 O 2
(1/16 diem) (1/16 diem) (1/16 diem)
E12 E13 E14
I It
MeO ‘ MeO ‘
LI o g
NH N
O 2 2 2 Me
(1/16 diéem) (1/8 diem) (1/8 diém)
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Ciu 4 Y 4.1 4.2 4.3 Tong
30 M hang diém | 8/8 8/8 8/8 3,0
diém ' h
biém cham
4.1. Nam 2009, cac nha khoa hoc Dtrc d3 tong hop

thanh cong englerin A, hop chét co kha ning tc
ché sy phat trién cua té bao ung thu tuyén thuong

than theo so do sau:

—

G mé)glaA MeONa G3 L-||_P|\-I|I|-:I4 G4
MeOH C1oH1405 Zn, NH4CI, THF C1gH3003
1. Me,C(OMe), , TsOH _ MePPh3Br xt Grubbs 1. HCI, MeOH - G8
2. PCC nBuLi, THF CoHatO DCM CaHarnO 0]
020 342 1811302 2. CI)I\/OTBS Cz3H4204Si
i
1. mCPBA, DCM ph/\)J\OH TBAF pyreine ,
>~ G9 G10 Englerin A
2.t° o THF
Cy3H4005Si C'O_«m Et;N, DMAP
cl
Biét rang ’Ché’t G2 khong chira vong 6 canh. )
B0 qua yéu t0 1ap thé, v€ cau tao cac chat tir G1 dén G10:
G1 G2 G3 G4
O O 0] OH
0 5 9 OH
5 CHO
: OH
. ié OH .
(1/16 diém) (/16 diém) (1/16 diém) (1/16 diém)
G5 G6 G7
o |
I
0 O
o—ﬁ © b o
(1/8 diém)
G8 G9 G10
HO 0
PhA)ko
O O
o O
OH K—OTBS K—OTBS . {
(1/8 diem) (1/8 diem) ., OTBS
(1/8 diém)
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4.2. Hop chit (+)-cyanthiwigin U dugc phan 1ap tir loai bot bién Myrmekioderma styx & Jamaica vao nim
2002. Hop chit nay co6 hoat tinh khang virus gdy bénh viém gan B, virus gy suy giam hé mién dich ¢
ngudi (HIV-1) va virus gdy bénh lao. Theo cong bd gan day, (+)-cyanthiwigin U da duoc téng hop thanh
cong theo so d6 sau:

(0]
==\ NN
OMe HCl © H4
. H1 —— H2 H3 >
o n-Buli coHo0, HO xt Grubbs, DCM TfOH, DCM
THF, -30 °C 14712252 C13H2002 C21H3404 78 0¢
Camphor
1. CH,=CHMgBr
CAN H 1. LiAlH,4, THF, t° H6 CeCls, -78 °C HT7 xt Grubbs, CoHy
MeCN, H,O 2. (COCl),, DMSO 2.DMP, 0 °C toluene, 120 °C
HO 2 C14H200, C1gH240 C16H2002
o 0°C C1oHa004 ¢\, DCM, -78 °C 18772472
; o
1. LiAlH,4, THF, 78 C HO PCC, DCM H10 MeLi, THF
2. i-PrLi (1:2), CeCl, ’
THF, -78 °C C19H3002 C19H2602

(+)-Cyanthiwigin U

Bo qua yéu t 1ap thé, v& cdu tao cic chét tir H1 dén H10:

H1 H2 H3
P (@]
=
C N N o)%
OH Ome OHS OHg
(1/16 diém) (1/16 diém) (1/16 diém)
H4 H5 H6
O
AN
C , OH O
(1/16 didém) O% _0
, O (1/8 diém)
(1/8 diém)
H7 H8 H9 H10
= 0]
HO
0]
0 0 0o
HO (0]
AN ,
3 1/8 dié , .,
(1/8 diém) (178 dicm) (1/8 diém) (1/8 diém)

4.3. Dexamethasone 1a mot hoat cht
lam gidm triéu chirng bénh COVID-19.
Hop chit nay duoc tong hop tir
diosgenin (mot sapogenin steroid c6 thé
duogc chiét xuat tir ci khoai lang) nhu
sau:

. . ., . . HO . .
Cho diosgenin phan g véi acetic Diosgenin Dexamethasone

anhydride & 200 °C thu duoc hop chat

K1 (C31Hs60s, chira 2 lién két C=C), sau d6 xtr 1i K1 voi CrO; trong acetic acid thu duoc K2 (C31Ha607).
Hop chit K3 (C21H300,) thu dugc khi xir li K2 véi NaOH trong ethanol. Tiép theo, cho K3 tac dung véi
H>0; trong NaOH/MeOH thu dugc K4 (C21H3003). Cho K4 phan tg tiép voi nhom isopropylate c6 mat
cyclohexanone thu duoc ddng phan bén nhiét dong K5 (C21Hzs0s). Dudi tac dung ctua men Rhizipus
nigricans va khong khi, hop chat K5 chuyén thanh K6 (C21H2304). Cho K6 vao mdi trudng c6 vi khuan
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Corynebacterium dugc K7 (Ca1H2604). Ché héa K7 véi Cr kim loai trong dung dich HCI thu duoc hop
chat K8 (C21H2603). Chuyén hoa K8 voi mesyl chloride trong diethylamine thu dugc K9 (Ca1Ha40:). Cho
K9 phan rng v6i NBS trong dung dich nudc cia HCIO4 thu duge K10 (C21H25BrO3), sau d6 cho K10
phan tng véi KoCOs trong MeOH thu duge K11 (C21H2403). X 1i K11 véi MeMgCl/CuCl trong THF
sau d6 v6i Oz c6 mat (MeO)sP thu dugc hop chat K12 (C22Has04). Cho K12 phan tng véi dung dich HF
trong DMF thu duoc K13. Chuyén hoa K13 bing phan tmg véi I, trong MeOH c6 mit CaO sau d6 véi
AcOK thu dugc K14. Sau cung cho K14 phan ing véi KoCO3 trong MeOH thu dugc dexamethasone.

Biét rang men Rhizipus nigricans xac tac qua trinh tao nhém OH & vong no; Corynebacterium 1a vi
khuan xuc tién qua trinh dé¢ hydrogen hoa.

B0 qua yéu t 1ap thé, v& cong thirc cau tao cac chat tir K1 dén K14:

K1: K2:
Me /= Me @) Me
Me 0 OAc OM
(e} OAc
AcO AcO B
(1/16 diém) (1/16 diém)
K3: K4: K5:
Me Me Me
Me o Me o Me ¢}
0] 0]
Me Me Me
HO ? HO 7 0 9
(1/16 diem) (1/16 diem) (1/16 diem)
K6: K7: K8:
Me Me Me
(0] (0] (0]
HO Me /o HO Me /o HO Me
Me Me Me
(@) . (@) ) (e} .
(1/16 diem) (1/16 diem) (1/16 diem)
K9: K10: K11:
Me Me Me
Me O HO Me 0 Me 0
00 88 s
0 0 g 0 .,
L 2 Neéu thi sinh viét d6i vi tri OH va Br 1/16 diem
(]/16 dlem) van cho 1/16 diém ( )
K12: K13: K14:
Me Me o OAc
Me /<o Me /=0 Me
OH HO OH HO OH
Me ’ Me Me Me Me Me
(e} I | ) (@) ) 'e)
(1/16 diém) (1/8 diém) (1/8 diém)
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Y 51.a | 51.b | 5.1.c | 52.a | 52b | 53.a | 53b | 54 | Tong
Cau s Thang

1/8 2/8 1/8 1/8 1/8 1/8 2/8 9/8 2,25

diém Piém
cham

5.1. Hop chat L1 1a tac nhan trung gian trong qua trinh téng hop mot loai thudc tri hen HOOC><I

suyén. Trong qua trinh tong hop xay ra cac phan ng sau: HS
L1
©
ON /Me 0oocC HOOC
S < <
o o L1, base S H30® S
R1)\/\R2 (1) R1/\/\R2 ) R1/\/\R2
L2 L3 L4
a) Dua vao ciu trac 1ap thé cua chat dau L2 va san pham L3, hiy dé xuét tén co ché phu hop nhét cho
phéan tng (1).
Tén co ché phan tng: (1/8 diém)

Sn2

b) Khi tim diéu kién tdi wu cho phan tng, ngudi ta thiy rang néu s dung ti 1& duong lugng giita
base : L1 13 2:1 thi tbc do phan tGng (1) ting 1én dang ké so voi khi dung ti 18 1a 1:1. Giai thich.

Giai thich: (2/8 diém)
+ Khi sir dung ti 1¢ duong luong base : L1 1a 1:1 thi L1 chuyén chu yéu thanh mudi carboxylate:
S)

OOC><I HOOC><]
HS Os

+ Khi sir dung ti 1¢ dwong lwong base:L1 14 2:1 thi L1 chuyén cha yéu thanh mubi trung hoa:
©

. <
Og

S” ¢6 tinh nucleophil manh hon —SH nén phan rng xay ra nhanh hon.

¢) Trong qua trinh phan Ung trén c6 thé xay ra phan g nhi hop oxi hoa ctia L1. V& cong thirc cdu tao
san pham nhi hop oxi ctia hoa cia L1.

Cong thirc cAu tao san pham nhi hop oxi héa cua L1: (1/8 diém)
COOH

S—S

COOH
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5.2. Hop chét hitu co M1 1a mét glycozide c6 doc tinh duge tim thiy trong cdy san, ¢ cong thire cau tric

nhu sau:
OH
CN
(@] 0 o)
OH o7 © bh
OH
OH OH M1

OH
a) Tinh doc cta glycozide M1 1a do hop chat HCN rét doc duoc giai phong trong qué trinh thuy phan M1.
Su khtr doc HCN trong cdy xanh c6 sy tham gia ctia L-cysteine (b6 qua yéu tb 1ap thé) theo qua trinh sau:

NH O NH,
2 enzyme 1 enzyme 2
HCN + HS M2+ M3 ———>  H,N COOH
COOH CHANLO H,0 _
L-cysteine 41l L-asparagine

V& cong thiic cau tao cac chat M2 va M3,
M2 (1/16 diém) | M3 (1/16 diém)
HZS NH2

NC\)\COOH

b) Trong co thé nguoi, mot lwong nhé HCN co thé duoc giai doc bang phan Gng voi cystine (bd qua yéu

t6 1ap thé) nhu sau:
NH, NH,

S enzyme 3
HCN + HOOCjﬂs/ \)\COOH — HSJ\COOH + M4
NH, C4HgN202S
Cystine

V& cong thic cau tao ctia hop chat M4.

HOOC

N N
t >=NH —— t S—NH,
S S

(1/8 diém)

HOOC

5.3. Base lién hop cua thiamine c¢6 vai tro xiic tic trong qua trinh chuyén héa pyruvic acid thanh acetoin
trong rudt. Cho cong thirc cau tao cua thiamine, pyruvic acid va acetoin nhu sau:

S
NHZ«/ OH 0] O
o T G
Me_<\ / ® Me e I O
N
Thiamine Pyruvic acid Acetoin

a) Hay chi ra nguyén tr hydrogen linh dong nhét va v& cong thirc ciu tao base lién hop twong tng cia
thiamine.

CAu tao base lién hop cua thiamine: (1/8 diém)
S S
— H OH © OH
Nguyén tir H linh ddng nhat \ﬁp ﬁ J
® Me

® ® Me
HoN _-H _ HaN X
| — |

N\(N N\(N
Me Me
Acid Base lien hop
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b) Hay dé xuit co ché cua qua trinh chuyén hoa pyruvic acid thanh acetoin véi xuc tac 1a base lién hop
cua thiamine.

Co ché phan (g (2/8 diém)
Me (0]

S S S. . OH S. - OH
e — oo (DX — o X
Me” SN 07 og Me” AN Csy -CO2  meg” N Me Mg~ N Me
L, L9y L |

Fé
S OH ® H
/[:*>=< Me, 0 s, O) OH
Me~ N \BLe_/I _— l®)— COOH
| 0”0 Me N Me Me - Thiamine
nnnn @
RaaTa'al o
®
0 OHOA—-\ H<\ P OH H )H/Me
. SHT DS Me
Me)J\f%J\o B -co, Me OH
Me -H% Me Acetoin

5.4. Trong vai thap ky qua, pin mit trdi polymer hitu co rat duoc quan tdm nghién ctru. Nhitng nd lyc gan
day da nang cao dang ké hi¢u suat hap thu quang cua pin mat trdi bang vat li€éu nay. Theo hudng do,
nguoi ta da tong hop duge mot s6 polymer dung lam pin mat troi theo so do sau:

. o

e CO
— N\
(6]
I oS
Q 18-crown-6
CgH CqioH
gH17 (10 21) - Q R
n-Bu)3SnCl PdCl,(PPh ~crown-
) WS pg 2(PPh3)y P2 NBS p3 _18-crown-6, KCN _ P4 Pd(PPh3)s P5
S n-Buli, THF o ., og, toluene THF, DMF
— 361170 Cs4Hg7FN2S3  CsqHgsBroFN,S3 Cs5HgsBroN3;S3
Zn, AcOH
R
P8 P6 DE— H,N  NH
Pd(PPh3)4 C69H95Br2N332 PhCO 2 2
( )2 Br_S S _Br
R AcOH \ \ /)
P7 - NC

Pd(PPhs),
CeoHo3BraNsS; CyoHpq CsH17 CsH17" "CyoHo

V& cong thirc cau tao cac chat tir P1 dén P9. Biét rang cac chat P5, P8 va P9 1a nhiing polymer.

P1 P2

CaH17™ CyoHy
(1/8 diém)

(1/8 diém)
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P3 P4

Br S S

NC

CioHzy CeH17 CeH17" “C4oHo

(1/8 diém)
P5
(1/8 diém)
P6 P7
N/ \N N/ \N
S S Br S S
Br B Br
\ Ve w \
NC NC
C10H21 C8H17 C8H17 C10H21 C10H21 C8H17 CSH17 C10H21
(1/8 diém) (1/8 diém)

(118 diém) (1/8 diém)
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Cau6 | Y |6la|6lb|6lc|62a|62b| 62c|62d]| 63a|63b | 63c|63d| 63 | Tong
40
. Thang | 56 | 28 [ 2/8 | 2/8 | 4/8 | 2/8 | 2/8 | 2/8 | 4/8 | 2/8 | 4/8 | 4/8 | 4,00
diém diém

Diém

cham

6.1. Mic dii CO 1a mot Lewis base yéu nhung c6 thé tao nhiing phirc chit carbonyl bén vimg. Trong phan
tir phirc chat carbonyl, phdi tir CO ¢6 thé chi tao lién két voi mot nguyén tir kim loai (CO diu mut) hodc
dong thoi tao lién két v6i hai hay nhidu nguyén tir kim loai (CO cau ndi).
a) Str dung gian dd MO dé giai thich kha ning tao phirc chat ciia CO véi cac kim loai chuyén tiép ho d.
Gién @6 MO ciia CO:
— V& gian d¢6 MO cua CO.
2_*%0

A b ” 2_*2_4
— Céu hinh electron cua CO: ojo, "7 0.7,

— Lién két M—CO bén boi vi ngoai lién két ¢ cho CO — M (giita d6i e trén MO o, lién két caa CO véi
obitan d tréng ctia M) con c6 lién két T nhan M — CO (giita ddi e trén obitan d cia M va MO phan lién
két ©* trong ciia CO).

b) Trong phtrc chat, CO tao lién két phdi tri v6i kim loai qua nguyén tir ndo? Giai thich.

Nguyén tir tao lién két phoi tri:

CO tao lién két phdi tri qua nguyén tir C

Giai thich: Do mtc nang lugng cia MO 72;72': va AO 2p cua C gan nhau hon, nén AO 2p cia C gop
phan nhiéu hon (hé s6 t6 hop 16n hon) trong ham séng MO ﬂ;ﬂ; Do d6 lién két 7 nhan dugc tao thanh

qua nguyén tur C.

¢) Pho hip thu hong ngoai thudc loai phd dao dong, duoc sir dung nhiéu trong nghién ciru cau tric va co
ché phan tung hoa hoc. Phd hip thu hong ngoai duoc sir dung dua trén nguyén tic: (i) Sy dao dong cua
mdi loai lién két hip thu btrc xa hong ngoai trong mot khoang sé song (cm™) dic trung; (ii) Dbi v6i cac
lién két cung loai, lién két cang bén thi dao dong cta né sé hap thu bic xa c¢6 sb song cang 16n.

Sép xép (co giai thich) theo thir tyr giam dan d6 16n sd song tng véi dao dong cua CO (ki hiéu 1a Vco)
trong cac phirc chat & mdi diy sau:

1) [Cr(CO)s], [Mn(CO)s]CI va Na[V(CO)s].

i1) [Ni(CO)3(PF3)], [Ni(CO)3(PMes)] va [Ni(CO)3(PPhs)].

Cho: Zv = 23; Zcr = 24; Zvin = 25 va Zni = 28.
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1) So sanh:

Veo [Mn(CO)s]Cl > Vo [Cr(CO)s] > Veo Na[V(CO)s]

Giai thich:

Tang dién tich am trén kim loai (c6 ctng cu hinh d°) lam ting kha ning cho e vao MO 72':7[; cua CO,

lam giam bac lién két CO. Do vay, Vco giam theo chiéu ting dién tich Am cta nguyén tir kim loai.

i1) So sanh:
Veo [Ni(CO)3(PF3)]> Vo [Ni(CO)3(PPh3)] > veo [Ni(CO)3(PMes)]
Giai thich: Phéi tr photphin ‘hut e’ 1am giam kha ning cho e vao MO 72:72': va lam tang sb song cla

vco. Do vay, s0 song cua vco giam theo chiéu giam kha nang nhan e cua phoi tir photphin.

6.2. Anion phirc chét cis—[RhI(CO)2] (A-) xtc tac cho phan tmg tong hop CH;COOH trong cong nghiép
tor CO va CH30H (phuong phap Monsanto):
CH;0H + CO —— CH3COOH
a) Tai sao anion A~ lai hoat dong hoa hoc? Cho Zrn = 45.
Giai thich:

cis—[RhI>(CO)2] 14 phtc chit cacbonyl chi co 16 e nén khong bén, c¢6 kha nang phan tng cao dé tao
phtre chit 18e.

b) Phan tmg tong hop CH3COOH duoc hoat héa boi lwong nho HI. Trong giai doan dau, CH30H tac
dung vé1 HI theo phan ng thuén nghich:

CH30OH + HI —— CH;sI + H,O
St dung phuong phap khéi phd dé nghién ctru co ché, thy trong hdn hop phan tng ngoai anion A~ con
c6 mat cac anion B-, C~ ¢6 khdi lugng 1an luot 14 555 u, 583 u va anion D*- ¢ khdi lugng 1110 u.
V& cdu triac ctia B-, C~ va D biét ching 1a cac phirc chét trung gian trong chu trinh xtc tic va déu thoa
man qui tic 18e. Cho biét, cac déng vi 193Rn, 127, 10, 2C, 'H déu c6 ham luong xép xi 100% d@)ng Vi
bén clia nguyén tb twong tng.
CAu tric cia B-, C-va D> :
M (cis—[RhI2(CO)2]") =413; M- = Ma- + Mumer = 555u ; Mc- = M-+ Mco = 583 ; Mp2- =2 Mg
Céc B~, C~ va D* déu 1a phirc chit bat dién cia Rh*".
CAu trac cua B-, C- va D*-

Me ) COMe | 2- co -
L, | WCO OC///,,,RIh,,\\\\\\'////,,,Rh.\\\\\\I i, | WCOMe
"Rh Rh'
r | eo \ v | o R | ~eo
| | COMe |
B- D> C-

Chu ¥: Hoc sinh c6 thé v& cac dang ddng phan khéc thoa mén diéu kién va khong can tinh toan.
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¢) So sanh d9 16n cia Vco trong A~ vdi Vco trong B-, C~ va D*~ bang cach dién dau <, >, = vao 6 vudng.

So sanh:
Vo (A7) < Vo (BY)
Voo (AY) < Vo (C)
Vo (A7) < Vo (D)

Do kha ning cho e caa Rh*! t6t hon Rh*

d) Xuc tac anion cis—[RhI2(CO)2]” bi mat dan trong qué trinh phan tng do tac dung véi HI, tao nén anion
phirc chat don nhan E-. Sau d6, E- bi phan huy, sinh ra mudi v6 co F. Biét rang ca hai qua trinh nay déu
1a phan Gng thuan nghich. Dé ngin can sy hao hyt ciia xuc tac, ngudi ta thém mot lugng nhé Ha vao hdn
hop phan tng va ting ap suat khi CO. Hay xac dinh cong thirc E-, F va viét phuong trinh phan tng.
Cong thirc E—: [RhI4(CO)2]”

Phén Gng:

cis—[RhIo(CO)]" + 2HI == [RhI4«(CO),]" + H,

Mubi F: Rhl;
Phén Gng:

[RhI4(CO)]” &= Rhlz +I +2CO

6.3. Mot vat thé co nhiét do 7 sé birc xa nang lugng v4i cong suit trén mot don vi dién tich tuén theo biéu
thirc Stefan-Boltzmann: P =c x T*.

a) Tinh tong cong suat (J s ') birc xa ning lwong ma Mit Troi ¢6 thé phat ra.

Cho biét: Hang sb Stefan—Boltzmann ¢ = 5,67x10° W m2 K* Mit Troi 1a hinh cdu c6 ban kinh
7,48%10% m; Nhiét d6 bé mat Mt Troi 1a 5800 K.

Huéng dan giai
Cong suét birc xa ning lugng trén mdi m? cua bé mat Mat Troi la:
P=0T"=5,670.10"°x5800* = 6,416.10" (J s"'m™).
Dién tich bé mat Mt Troi 1a Sme=4 m.R? = 4.3,14.(7,48.10%)? = 7,027.10'% (m?).
Tong cong suat (J s ') ma Mit Troi co thé phat ra la:

P, =0T'S_ =6,416.10"x7,027.10" = 4,509.10° (Js ).

Téng cong suit birc xa (J s') ma Mit Troi c6 thé phat ra la: 4,509.1026 (J s™).

b) Cho rang khoang céach tir tim Mat Troi t6i bé mat Trai Dat gip 200 1an ban kinh Mat Troi. Tinh cong
sudt cuc dai (J s™' m2) cia anh sang Mat Troi trén bé mit Trai Dat.

Huwéng dan giai

L = i= ! > Cong suit cuc dai (J s' m?) cia anh sang Mat Troi trén bé mat Trai DAt 1a:
pP. S, 200
1 1
P, = P = 6,416.10" = 1,604.10° (J-s ' m™).
4 2000™ 2007 ( )

Cong suit cie dai ciia anh sang Mt Troi trén bé mit Trai DAt 13 1,604.10° (J s m2).
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¢) Céac nha may dién mat troi thuong sir dung vat li¢u ban dan silicon (Si) lam pin mat troi véi hi¢u sut
chuyén hoa quang ning thanh dién ning 1 20 %. Tinh cong suit cuc dai ciia nha may dién mat troi (J s™)
néu téng dién tich pin mit troi 1a 1,00 km?.

Huwéng din giai
Cong suat cuc dai (J s' m2) ciia anh sang mat troi trén bé mat trai dat 13 1,604.10° (J s m2).
Vi hiéu suat chuyén hoa quang ning thanh dién ning 13 20%.
Cong suét cuc dai (J s™) néu tong dién tich pin mat trdi 1a 1,00 km? 1a:
1,604.10° x10°x0,2 = 3,208.10° (Js™).

Cong suit cie dai ciia nha may dién mit troi 1a: 3,208.108 (J s7).

d) Trong vat liéu ran, khoang cach ning lugng HOMO — LUMO goi 1a band gap (ki hiéu 1a E,). TiO> c¢6
Eg1a 3,20 eV dugce st dung phé bién lam vat lidu quang xuc tac dé chuyén héa ndng lugng mat troi thanh
nang lugng cho phan ing hoa hoc.

Tinh budc song 16n nhét (nm) ctia blrc xa mat troi dé kich hoat xuc tac TiO».

Huéng din giai

Band gap ctia TiO: 1a Eg = 3,20 (eV) = 3,20x1,602.10" (J) = 5,1264.10°1° (J).

Pé kich thich dugc electron tir HOMO 1én LUMO thi can ning luong ctia anh sang > E, cta TiO».
he 6, 626.107*.2,998.10°

> 5,1264.107° ().

y) A
_34 8
2 < 902010 7299810 _ 5 075 107 (m) = 3875 (nm).
5,1264.10

Budéc séng 16m nhit 1a 4= 387.5 nm.

e) Hinh dudi mé ta do thi phan bd mat do nang lwong p(1) cua anh sang Mit Trdi theo bude song (1). Co
thé tinh duoc ning luong tir mat do ning lugng trong khoang budc song A, dén A, theo biéu thuc:
Az
E= J p(D)dA
A1
Hay biéu dién ving nang lwong ma xic tac TiO» ¢6 thé duoc kich hoat bang cach gach chéo ving thich
hop trén d6 thi mat d6 nang luong (& hinh duéi).

o)

387,5 nm
V4

0 250 500 750 1000 1250 1500

Bude song A (nm)

D6 thi phan bb mat d6 nang lugng p(L) ciia anh sang Mat Troi
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f) Khi thém mot luong nhd nguyén té kim loai hodc phi kim khac vao TiO; s& lam thay doi E; ctia TiO».
Pé tang hoat tinh quang xuc tac ctia TiO> thi can ting hay giam gia tri E,? Giai thich.

Pip so

Phuong 4n chon: Tang Eg: [ | Giam Eg: M

Giai thich: Do TiO> c6 band gap 1a 3,2 eV nén chi cac photon c6 budc séng nho hon budc song
cuc dai 387,5 nm méi c6 kha nang hoat héa quang xtic tac. Tur quang phé cua birc xa mat troi, chi
mot phan nhé ning lwong mat troi duoc st dung. Do vdy can doping dé giam band gap cua TiOa,
nghia 13 ting budc song dai nhét c6 thé hoat hda quang TiO2. Diéu ndy c6 nghia ta co thé st dung
duoc nhidu ning lwong mit troi hon dé cung cép cho phan tmg héa hoc khi sir dung xtc tic quang.

Chu y: Hoc sinh chi cin tra 10i ngin gon 13 giam E, dé ting budc song dai nhat c6 thé hoat hoa
quang TiO2 va st dung duoc nhiéu ning lwong mit troi hon.
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