VA DPAO TAO KY THI CHON HQC SINH GIOI QUOC GIA
— TRUNG HQC PHO THONG
NAM HOQC 2022 - 2023

Moén: HOA HQC

Thoi gian: 180 phut (khdng ké thoi gian giao dé)
Ngay thi: 25/02/2023

Pé thi gdbm 04 trang, 06 cau

Cic chie va ki hi¢u viét tat: Ac: acetyl; AIBN: azoisobutyronitrile; Bn: benzyl; n-Bu: n-butyl;
DIPEA: N N-diisopropylethylamine; DMAP: 4-dimethylaminopyridine; DMF: N,N-dimethylformamide;
DMSO: dimethylsunfoxide; Et: ethyl; Me: methyl; NBS: N-bromosuccinimide; Ph: phenyl; ‘Pr: isopropyl;
Tf: trifluoromethanesulfonyl; THF: tetrahydrofuran; Ts: tosyl; dd: dung dich; dk: diéu kién; k: khi; xt: xuc tac;
VSEPR: luc déy gitra cac cap electron vé hoa tri.

Cho: 0 =16,0; F =19,0; As =74,9; I =126,9; Z1 = 53. ‘ ‘ )
Trong cac quy trinh tong hgp hitu co, ¢ du cac chat vo co, dung moi, xtic tac va diéu kién can thiét.

Caul (3,5 diém)
1. Cho cac chat c6 cong thuce sau:

Me Me
NMeZ MezN NMez H
OO @Ej . '
Al A2

a) V¢ can bang gitra 2 dong phan cau dang ghe xac dinh cau dang ben hon va gan k1 hi¢u R, § cho timg dong
phan lap thé ctua A1. Biér: tuong tic ctia 2 nhom methyl in ddm quyét dinh dén d6 bén cua ciu dang.

b) Cho gié tri pKa ctia acid lién hop v&i A2 va A3 1an luot 14 5,1 va 12,1. Giai thich tinh base cao bat thuong
cua A3 so vo1 A2.

¢) Cho gia tri pK, (ing voi nhom -NH-) cua A4, AS va A6 trong dung m6éi DMSO (xép ngau nhién) la 25,4,
20,7; 26,6. Gan gia tri pKa cho tung chat Ad, A5 va A6.

2. Tong hop va nghién ciru tinh chat dic biét cua cac phan tir ¢ sirc cang 16n 14 thach thie va thu hat sy quan tim
cua cac nha hoéa hoc.

a) Cho so do sau:

HNO, 2 H,C=CH,

N’ YNHz ———— BI

Biét: B2 ¢co cong thue phan tor CsHg va chi chua 1 loai hydrogen.
V¢ cong thue cau tao cua B1 va cong thire cau triac cua B2. Goi tén B2 theo danh phap TUPAC.
b) Hydrocarbon [4,5]coronane B3 chira vong c6 stic cang 1on dugc tong hop theo so do sau:

SeMe
O=c=o X
L [2+2] H,SO,

- B2 + 3N, +HCI
1

SeMe AgBF, hv
— B4 SeMeg———— BS — B6 ——
<>:<> 0seMe ~ ALO3 -CO
Ci3H50 C7H40 C17H40

B3

Ve cong thuc cdu tao cua cac chit tir B4 dén B6. Biét: BS chira mot vong 5 canh (dugc tao thanh tuong tu
chuyén vi pinacol).

3. Illudinine c6 ngudn goc thién nhién va duge tong hop theo quy trinh sau déy:

acyl hoa hydrocarbon thom C1 véi 3-chloropropanoyl chloride (C3H4CL120) c6  #

mdt AICls, thu duge C2 (Ci12H13ClO). Pun néng C2 c6 mat HaSOs, thu dugce Oij
HCI va C3. Alkyl hoa C3 voéi lugng du Mel, ¢6 mat K,COs, sau do khir hoa e

Clemmensen v6i Zn va AcOH, thu dugc C4 (C14Hs). Brom hoa C4 vai lugng iludinine
du Brz ¢6 mat AlBr3, thu duge C5 (Ci4H16Br2). Cho C5 phan tng véi n-Buli
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theo ti 1€ mol 1:1, sau d6 véi B(OH); va cudi ciing voi HoOs, thu dwoc €6 (C14H;7BrO). Methyl hoa C6 boi
MezSO4 c6 mat K2C03, thu dugc C7. Cho C7 phan tmg véi Mg trong dung moi tro, sau d6 vai CICOOMe, thu
duoc C8. Oxi hoa C8 bang CrOs, sau d6 khtt hoa VO’l NaBH4, thu dugc C9 (C17H2204). Dun néong C9 c6 mat
H2S04 dén dén tach H>0, thu dwoc C10. Oxi hoa cit mach C10 s dung hé tac nhan OsO4/HIO4, thu duoc C11.
C11 phan tng v6i NH4OAc, sau d6 thuy phan trong dung dich KOH, rdi acid hoa, thu dugc illudinine. V& cong
thirc cu tao ctia céc chat tir C2 dén C11.

Cau Il (2,5 diém) V& co ché dé xuit cho cac qua trinh chuyén hoé sau:
Ph COOH

)\/L AcOH N
—_— b
COOH t©

Biét: MeCOCOOH nam cén bang véi dang enol khi tham gia phan Ung vdi imine trung gian.

3. Me Et
2 Et 0 I | 1) n-BuLi Et & Me Et Me
— 78 © AN
+ L [\ _THE-78°C_ 1 Me 150,080,
2) 02 MeO />—E[ o o)
0] Me 0O //S//
(02
(Khong yéu cau vé ch1 tiét co ché phéan tng voi oxygen) ) ) OH
Biét: giai doan dau tién n-BuLi phan g véi hydrogen cua | Biét: chuyen hoa 6 tao thanh trung gian chira
nhoém y-c=c-. nhom chure alkene va trung gian SOsH".

Cau Il (3,0 diém)

1. Quy trinh téng hop D1 dwoc mé ta nhu sau:

Cho D2 phan tmg véi Ac20 ¢6 mit KoCO3, thu duge D3 (C11H9NO4). Thity phan D3 bang dung dich NaOH sau

do acid hoa, thu dugc D4 (C11H11NOs). D4 tham gia phan tng dong vong v&i su c6 mit cia AIC;, thu duge

DS (C11HoNOs). DS phan (g v6i PCls, thu duge D6 (C11H7CLNO;). D6 phan tng véi D7 (D7 duoc tong hop tir

dicthylamine va aziridine), thu dugc D8 (C17H22CIN30). D8 phéan img voi MeOCH>CH2CH20Na, thu duge D1.
O NH A~ -Et &

) !
t

D @f‘gzo VAN
N" o OMe H

MeO s 5 i
D1 D2 aziridine
V@ cong thirc cAu tao 91’1a qéc chfi,t tr D3 dén DS. o
2. a) V& co ché dé xuat cho phan ung cua phenol véi OH N/—\N_>\"NH‘®
2-(chloromethyl)oxirane (C3H5CIO) c6 mat K,COs. oA S
b) P& xuit mot quy trinh tong hop E1 tr 2- -hydroxyphenol, Mel, OMe E1l
2-(chloromethyl)oxirane, piperazine (C4HioN2, chira vong 6 canh va 2 Me
nguyén tu nitrogen & vi tri | ,4), 2-chloroacetic acid va aniline. N
3. B¢ xuit mét con duong tong hop E2 tur ethanol, acetic acid va benzene.
0" o E2

Cau IV (4,0 diém)
1. Pumiliotoxine C duoc phan lap tir da ctia loai éch Dendrobates pumilio va ciing dugc tong hop theo so d6 sau:

N " .
m\ EtAICl, Gl Et,Zn G2 2 G3 MeLi
(\N CHzlz PtOZ

¢ Cy5H; sNO, C,4H,NO, C14Hy;NO;
O/§ S Me

(6]
PRGNS
D
G4 \9’ =/ ° M‘Af) G5 n-BusSnH G6 Ca, NH; N

CisH7NO;  gich loai N@“ CigHygN30,8  AIBN C,sH,,NO 'IH e
_— pumiliotoxine

V& cong thitrc cau tao cua cac chat tr G1 dén G6. Biét: phan tmg khur hoa G5 thanh G6 xay ra theo co ché gbc
tu do.
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2. Alkaloid H9 la mot hoat chat su dung trong nghién ctru y duge. H9 duoc tong hop theo so dd sau:

BnO
]\I/IL

HN. ,_ MeLi/Cul M—>——\CHO
H,C=CHMgB C,H ¢
ED\/ == - : — G2 i)b 4 - 1
xt Grubbs
COOH CyH;NO, C,H,,0 ) C12H30

thay thé nhém OH
Na/EtOH bang nhom N 1) 03/Me,S TsOH LiAlH
H5 } . H6 M- H7 - HS ‘ &

2) NaBH OH
et CieH7N30,  Cj6HyNO, HY

Cy4H3,0, C17H250, Ci7H,7N;0

V& cong thire cdu tao clia cac chit tir H1 dén HS. Biér: H5 chira nhom chirc ketone; H8 1a san pham chuyén
vl va c6 chira 2 vong 6 canh.

3. Berberine dugc phan 1ap tir cdy Vang dang, Hoang ba va Hoang lién. Y
Berberine la thudc thao duge cua Viét Nam, duge sir dung lam thuoc O "
chong tiéu chdy va thuc nho mat, gan day duoc phat hién c6 kha nang N .
chong viém va bao v¢ than kinh. Berberine va dan xuét ctia no cing Mo 2 MeD )
dugce tong hop theo so do sau: OmMe  ©cI )
berberine L
OHC 1) MeOCH,PPh;Cl < CBr PP L
“Buli NaBH NB s
S L1 2%, L2 B —— 4 . L5
THF Cs,CO35, t°
oJO 2 HCHHE0, = CoH 03 CoHgBr0p 27" CyoH gBINO;
Pd(OAc), 1) Khi hoa NaBH 1) BBra. CHACI
‘ L6 e berberi aBH, L7 ) BBr3, CH,Cl, L8
DIPEA, PPh 2) HCI/H,0 crberine 2) H,0
s 3 2
CyoH7NOs5 CyoHyNOy ? C19HyNOy

a) V& cong thic ciu tao cua cac chit tir L1 dén L8. Biér: Pd(OAc)./DIPEA/PPh; xtic tac cho phan tng dong
vong ndi phan tir.

b) D¢ xuat so do tong hop L tir céc chat 2,3-dimethoxybenzoic acid va 2,2-diethoxyethan-1-amine.

4. Daldinin A tach tir ndm Daldinia concentrica c6 hoat tinh khang virus HIV va giy doc té bao ung thu.

Daldinin A ciing dugc tong hop theo so d6 sau:
O O o

McOWOMC NaH M1 BrCHZCOOCHBV M2 oxi héa M3 CN;B(?;;
THF K,CO 3
OHC—==—CH,CH,CH, C13H,605 e Ci6H2007 Ci6H304
OH
Me o
Me Q (0]
M4  CHiONa M5 LiOH M6 1) CHyCOCH,, AlLO,
CysHjg0; CHLOH - C4H 05 DMSO.H0 € H (0, 2)Hyxt HO £
daldinin A

Ve cong thue cdu tao clia cac chat tir M1 dén M6. Biér: M1 chira vong 6 canh, phan tmg oxi héa M2 thanh
M3 tai lién két C-H no cua nhom benzyl.

Cau 'V (3,0 diém)

1. Cyanoglycoside X la chat phong vé cia mét sb thuc vat chong lai con

tring theo co ché gidi phong HCN. Thiy phan hoan toan X trong moi One §7 0 0 e o
truong acid, phan 1ap dugc carbohydrate X1 (CsH;90s) va X2 (C6H120k5). 2o OH FMe
a) V& cong thirc chiéu Fischer (Fiso) dang mach ho cua X1 va X2. OH OH OH 1

b) Dang mach ho cua X1 nam trong can bang véi cac dang mach vong X

hemiacetal furanose tuong mg. V& cong thirc Haworth (Havooc) cua

cac dang mach vong furanose c6 thé c6 cua X1.

¢) X1 phan tng v&i phenylhydrazine tao thanh phenylosazone X3. V& cong thirc chiéu Fischer ciia X3 va cho
biét X3 ¢6 hoat dong quang hoc khong?

2. Alkaloid thién nhién vindoline (C25H34N20s) c6 hoat tinh chong ung thu. Vindoline duoc tong hop theo so
do sau:
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Os_ NH-NH, Et

ﬁ/ 2 - \
mn 2tk yi PNy HOOCAOB}‘ Y3 ¢
MeO N 2

N, =N (-H,0)
Me 0 Q\;\\ITN’/\/} C16Hp0N4O5 Ci6H1gN4Oy4 C30H34N4O0¢
O
1) H,/Pd NaBH,CN MeOTf
O " o L Y5 i Y6 . yindoline
M 2)Ac0  CheHygN,O CpsHpN,0, 0 o HLN,O
2
Mc COOMC 2541304 2VY7 25X AFD NN 2574344V 2%06

a) Ve cong thiic ciu tao cua cac chét Y1, Y2, Y3, Y5, Y6 va vindoline. Biér: phan tmg chuyén Y1 thanh Y2
la qua trinh dong vong 5 canh chira oxygen va nitrogen; Y6 va vindoline chira nhém chure alcohol béc 3 bén.
b) V& co ché d¢ xuét cho phan ng chuyén Y3 thanh Y4. Biér: phan ung di qua giai doan [4+2], sau d6 hinh
thanh tmng glan 1,3-ludng cuc do tach loai No.

3. Mot s6 tien chit thudc vuot qua cac enzyme phéan huy cl

thude trong hé tiéu hoa va tun hoan dé dén té bao dich. Tai CHOI
do, chung chuyén hoa thanh thuoc hoat dong. Sau khi thuc O O o OH
hi¢n cac chuc nang, hoat chat thube duoc chuyén hoa va dao OH

thai ra khoi co thé. ’ J/jﬁ(\’ﬁ/\ﬂ/N\Meo a N

Z 1a tién chat thude qua duong uong, Z bi thuy phan chon H,N"H,N o OH
loc, sau do dong vong tao thanh Z1 (C15H12C12N20 co hoat 0 Z 74

tinh an than). Z1 bi oxi hoa ¢ lién két C-H tai carbon a cua
nhom carbonyl, tao thanh Z2 (C16H12C12N20;, chia nhom -OH). Z4 tao lién két p-glycoside voi Z2 thanh Z3.
Z.3 duoc dao thai qua dudng bai tiet. V& cong thirc ciu tao cua cac chat tir Z1 dén Z.3.

Cau VI (4,0 dzem)

1. a) Dya vao thuyét orbital phan tu:

i) Viét cau hinh clectron, tinh bac lién két ciia I, va ion I, (cox gian d6 orbital phan tir cua I, va ion " tuong tu
gian d6 ctia F2). So sanh d6 dai lién két I-1 trong I> va ion I,". )

it) Gidi thich tai sao ion " ¢6 thé dimer hoa tao thanh ion 142" va ion 142" ¢6 2 loai do dai lién két I-1 khac nhau.
b) Cho so do bén: i U6. U7

Biét: U1l dén U10 déu chua f

nguyén t6 ‘halogen U; Ul la don N,H,

chat ¢ thé ran trong diéu kién Us @ US

thuong va lam do6i mau hd tinh

bot; U4 c6 dang hinh chir T (theo U4 2 dk thich hop K28,05 Lu30 Ut U3
thuyét VSEPR) U7 c6 mau vang, (3) (1) (2) ’

it tan trong nude; U9 chira 22,10% ddcl
oxygen vé khoi lugng; U10 chi U1 < 2
chira mot cation chiém 57,33% ® (4 9|05 (16)
vé khdi luong, cation nay dugc

tao nén tir 4 nguyén tir halogen U.

i) Xéac dinh cong thirc héa hoc ciia cac chat tir U1 dén U10.
i) Viét cac phuong trinh phan tmg tir (1) dén (10) va cho biét vai tro cuia Ul trong timg phan tmg (4), (5), (6), (7), (9), (10).
2. Dung dich Fe?" dé trong khong khi c6 thé bi oxi hoa thanh Fe’' bai oxygen hoa tan.

a) Dung dich A chtra Fe** 0,010 M va H" 0,50 M. Béng tinh toan hay danh gia kha nang oxi hoa Fe?' trong dung
dich A khi dé can bang véi khong khi. Coi sy oxi héa la hoan toan khi ndng d6 can bang ctia Fe?* nhé hon 1076 M.

Cho: O 298 K, E}? s =0 TTIVIEY o = 1229 Vi 2.303RT/F = 0,0592; Ozgg = Oae) K =107

ap suat riéng phan cta O trong khong kh1 1a 0,208 atm.
b) Dung dich A sau mét thoi glan dé trong khong khi duoc dung lam thi nghiém. Suc dong khi N, dé dudi hét
khi Oz trong dung dich A. Thay rang, khi thém tur tur dén 0,50 mL dung dich chira SCN™0,01 M vao 10,00 mL
dung dich A thi dung dich chuyen thanh mau héng cua phiec FeSCN?*. Tinh %Fe?" trong dung dich A da bj
oxi hoa thanh Fe’" & thm diém lay lam thi nghlem
Cho: [FeSCN%] >9.10"° M thi quan sat thdy mau hong; FeSCN?* ¢6 1gft = 3,03; HSCN c¢6 pK, = 0,89. Gia
thiét cac thanh phan khac va cac qua trinh khac la khong anh huong dén hé.

HET

SnCl,, HCI loang

AsFs trong SO, long

e Thi sinh KHONG duwoc sur dung tai liéu;
* Giam thi KHONG giai thich gi thém.
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