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Cau I (3,5 diém) , _y
1. Adamantan (dugc dat theo tur adamos trong tiéng Hy Lap c6 nghia 1a kim cuong) dugc tong hop
theo so do:

CO,Me
CO,Me
Na, CH,Br, N,H,, OH, t° 1) H,0, OH", t° 1) Ag20
— > A _— B DU E—— C D
(e} C14H1606 C14H2004 2) H3O C12H1604 2) Br2’ CC|4 C10H14B|’2
Ho, Ni, t° @
Adamantan

Hay cho biét cau tric cua cac chat A, B, C, D.

2. Chat E va G c6 cling cong thirc phan tir C1oHia. Chat E Khong lam quay mit phang anh sang
phén cuc, khong bi oxy hoa béng KMnOg trong moi truong kiém. Chat G lam quay mit phang anh
sang phén cuc; khi bi oxy hoa bang KMnO, trong moi truong kiém G cho mudi cia axit benzoic.
Viét cong thirc va g0l tén cua cac chat E, G.

3. Cho so d6 chuyén hoéa:

Me
@Me Na/NHs m-CPBA Br, t-BuOK =
— X1 X2 —— X3 > [X4] | o)
Me CoHiz  CHCls ceh0 CHCL g0,  EO =
Me
Viét cong thirc ciu tao cia cac chat X1, X2, X3 va X4. on ph Me
4. Methadon 1a chat duoc dung 1am thudc cai nghién ma tay pho bién hién Me
nay. Tir Me2NH, Ph2CH-CN, EtOH, CH,=CH-CHs va cic chat vo co can  EtO:C N
thiét khac, Vlet?SG db téng hop methadon (bo qua yéu tb 1ap thé). Methadon Me
Cau II (4,5 diém)
1. Cho so do chuyén hoa:
m-CPBA
— =B
NHO™ A ]
k 2) CrO3, Py  CgH440
1) NH,OH c 1) LiAIH, b p-NO,-CgH,4-CHO -~ E
2) H,SO, 2) Se, t° OH-, t° C13H1oN205

Viét cong thirc cau tao ctia cac chat A, B, C, D va E. Biét B 1a mot 3-lacton.

2. Este c6 thé bi thiy phan trong méi trudng kiém, trung tinh va axit.

a) Viét co ché thuy phén etyl axetat trong méi truong kiém, trung tinh va axit.

b) Nguoi ta nghién ctru dong hoc cua phan tng thiy phan 4-nitrophenyl axetat nhu sau: Nho mot
giot (0,02 mL) dung dich 4-nitrophenyl axetat nong d¢ 0,01M (loang, gan nhu khong mau) vao 4
mL dung dich dém X (pH = 10, khong mau), khudy déu, thu dugc dung dich Y c6 mau vang xuat
hién. Chiéu mot chum tia sang don sic c6 budc song 400 nm qua dung dich Y theo thoi gian t thu
duogc két qua nhu sau:

t(s) | 60 | 120 | 180 | 240 | 300 | 360 | 420 | 600 | 720 | 810 | 900 | 1200 | 5950 | 6000

A 011(0,19]026/0,31|0,35]0,39|0,42|0,50|0,54|0,57]0,59| 0,64 | 0,90 | 0,90
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Giai thich tai sao dung dich Y ¢6 mau vang va tinh ndng d6 (mol.L'Y) ciia 4-nitrophenyl axetat
trong dung dich Y tai t = 300s. Xac dinh do hép thu quang cua dung dich Y tai t = 1000s.

¢) Néu trong thi nghiém & cau b) sir dung X 1a dung dich dém c6 pH = 7,65 (khong mau) thi sau

khi hé dat dén trang thai can bang, dung dich Y ¢6 do hap thu quang la bao nhiéu?

3. Tamoxifen duoc sir dung dé san xuat thuéc Nolvadex diéu tri ung th va. Dé tong hop tamoxifen
nguoi ta lam nhu sau: Cho axit phenylaxetic twong tac véi PCls r0i phan tmg véi metoxybenzen trong
su ¢6 mit cua SnCls thu duoc chat G. Chat G phan tng véi Etl ¢c6 mat NaH tao thanh chat H. Chat H
tac dung v6i EtSLi (hodc BBrs) thu duogc chat | (CisH1602). Sau khi kiém hoa, cho | phan tng véi 1,2-
dicloetan, thu dugc chat K (C1gH1902Cl). Chat K phan tng véi phenyl magie bromua, sau d6 san pham
tao thanh duoc xu ly trong moéi truong axit lodng thu dugce chat L (Ca4H2502Cl). Duéi tac dung cua
HCI trong metanol, L chuyén thanh chat M. Amin héa M bing Me,NH thu dugc tamoxifen cé cong
thirc C26H29NO. Xac dinh cong thuc cAu tao cua cac chat G, H, I, K, L, M va tamoxifen.

Cau III (4,5 diém)
1. Ertiprotafib dugc sir dung 1am thudc khang té bao ung thu. So dd téng hop ertiprotafib nhu sau:
Me
MeOAQCOCI COOMe
Me 1) n-BuLi 1) )\
] 2) Benzandehit_ , 1) PCC B Me c BBr3‘ 5 Bn~ Br
Me” s~ 3)HO" 2) NoH,, OH

C43H14S SnCl, CyoHp00S 2) NaOH
)

O O

Me Bn

Me Me  Ertiprotafib
Xac dinh cong thirc cdu tao cta cac chat A, B, C va D.
2. Chit E (C17H20NO11) duoc tach ra tir mot loai sao bién. Thily phan E nho enzym f-glucozidaza
thu dugc chat G (CgH120s, thude diy D) va chat H. Cho E phan tmg véi Mel/Ag20 du, sau d6 san
pham duoc thity phan trong méi truong axit, thu dugc axit (2S,3R)-3-hydroxi-1-metylpirolidin-2-
cacboxylic, chat F (CgH160s) va chat | (CoH1s0s). Khi oxy hoa F va | boi HNOs thi tir F thu dugc
hon hop axit trong dé co axit axetic va axit (2S,3S)-2,3-dimetoxybutandioic (-T), con tir | tao
thanh axit axetic, axit (2R, 3R)-2,3-dimetoxybutandioic (+T) va axit 2,3,4-trimetoxypentadioic
khong quang hoat (chat K). Pun néng H thu dugc chat L (C10H14N204). Biét pirolidin 1a di vong
no nam canh chura 1 nguyén tir nito
a) V& cong thirc lap thé ctia chat K va chi rd yéu t6 ddi xing trong cau tric cua K.
b) V& cong thirc chiéu Fiso ctia F va I, ghi & cau hinh tuyét dbi cta cic nguyén tir cacbon bat dbi.
¢) Xéc dinh cdu trac ciia H, L va cho biét L c6 quang hoat khong.
d) Xac dinh céu tric cua E va v& cong thirc phdi canh cua E.
3. Bismaleimit tinh thé long (BMI) dugc sir dung trong cong nghé dién tir, hang khong vii tru, ...
Mot loai BMI dugc tong hop theo so d6 sau:

0=O~_0
HNO; d, t° 1) KMnOy, t° Fe/HCI BnOH, t° U H,/Pd
H3C© 300, xq DML, o X3~ X4 - x5 —2
H,SO, d 2) H;0 2904 t C14H7NO4
SOCl, + X8
X7 BMI

2:1

Biét X8 I H2N4©7000+CH2+0004©7NH2
8

a) Xéc dinh cong thirc cau tao cua cac chat X1, X2, X3, X4, X5, X6, X7 va BMI.
b) Viét so do tong hop X8 tir X3, octametylen dibromua va cac chat can thiét khac.
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Cau IV (3,5 diém)

1. a) Monastrol dugc dung CaHe-OH-mm
lam thuoc e ché sy phén o Q NH, COE

bao cua cac té bao ung thu. \(; + Eto)i * HZN/&S — FE\)\/E Monastrol
Trong cong nghiép, Me” o SN Me

monastrol dugc téng hop cro

bang cach sir dung phan tmg da tac nhan theo so dd hinh trén. Hiy dé xuét co ché dé giai thich su tao
thanh san phim cta phan Gng.

b) D& xuit co ché dé giai thich sy tao thanh san phdm trong mdi phan tmg sau:

0 (0]
MeOH. 0 MeO,C CO,Me
O O MeOH, O‘ o w . :\/ 20 OH () )
= 14h OMe | MeO OMe =0
o o) MeO,C CO,Me

2. Phosphoramidon (chat H) 1a chét trc ché enzym thermolysin, mot enzym thugc nhém proteaza.
Chét H 1a mot mudi dinatri c6 cong thirc C23H32N3NazPOso. Tlen hanh phén cat chat H thu dugc
dipeptit leuxyl tryptopan (chét 1), L-rhamanozo (chit K) va mubi NaH2PO4. Pau N cia dipeptit |
duoc nodi véi phan doan photphat bang lién két N — P. Nhom photphat lién két v6i don vi K qua
lién két este. Metyl hoa hoan toan H rdi thity phan hoan toan san pham thu duoc 2,3,4-tri-O-metyl-
L-rhamanozo va cac san pham khac khong phai 1a gluxit. Oxy hoa K bang axit nitric lodng thu
dugc axit monocacboxylic CsH120s c6 mach cacbon khong phan nhanh. Pon vi K trong
phosphoramidon chira cac nguyén tir C2, C3, C4, C5 ¢6 cau hinh tuyét d6i glong nhu céac vi tri
cacbon tuong Umg trong L-mannozo va c6 cau hinh C1 1 R. Viét cong thic chiéu Fiso ctia K va
cdu tric cua

phosphoramidon CHO

. Cho biét cong H——0H

thic clia mt s CH,CH(NH,)COOH H——OH
chat nhu sau: A HO——H
(CH3),CHCH,CH(NH,)COOH N Trootooh HO——H

Leuxin H ryptophan CH,OH

L-mannozo

Cau'V (4,0 diém)

1. Pé xac dinh tich sb tan cua Hgolp, mot mau Heol, duoc diéu ché, trong do iot ton tai dudi dang
1311 phong xa. Pém tdc d6 phong xa ciia mau Hgol, thi thdy ctr 1 mol nguyén tir iot trong mdi phut
¢6 5,0.10'* phan rd. Sau d6 1dy mot lugng du Hgalz cho vao nuée, khudy déu dén bio hoa. Lay ra
150 mL dung dich bio hoa d6, do téc d6 phan ra duoc 33 phan ra/phit

a) Viét phuong trinh cén bang hoa tan ctia Hgolo(r) trong nudc. Tai sao thiy ngan ton tai dudi
dang Hg,?*

b) Dua vao cac di kién da cho, tinh tich s tan ctia Hgalo

2. Trong cac dang ning luong bén viing, hydro 1a ngudn ning luong phong phu va doi dao. Cach
st dung hydro hi¢u qua nhét 1a tao dién nang tur pin nhién li¢u. Xét mdt pin nhién li¢u dugc tao ra
tir hai dién cuc 2H*(aq)/Hz(k) va O2(k), H*(aq)/H20(1) vdi cac gia tri thé dién cuc chuan (tai p = 1
atm, T = 298K) tuwong ung 1a 0,00V va 1,23V.

a) Viét cac phuong trinh phan tng xay ra o mdi dién cuc (anot va catot) va phan tng tong quat xay
ra khi pin hoat dong (cac h¢ so t6i gian). Tinh E° pin

b) Thé dién cuc cua pin phu thudce vao nhiéu yéu t6 nhu ndng do, ap suit va nhiét do. Trong
khoang nhi¢t do hep, bién thién thé dién cuc chuédn cua pin cé thé biéu dién bang hé thuc

AE°

nF e AS°(1) . Bing cac kién thirc nhiét dong hoc da biét, ching minh hé thuc (1).

¢) Cho pin nhién li¢u dé cap & phan dau voi ndng do va ap sudt ban ddu cua cac chat nhu sau: [H']
(6 moi dién cyc) = 1M, p(Hz) = 0,95 atm; p(Oz) = 1,1 atm. Tinh E°in khi pin hoat dong & 40°C.
Cho biét entropy (J.K'2.mol™) ctia Hz2(K), O2(k) va H20(1) 1an luot 1a 130,7; 205,2; 70,0.
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d) Tinh cong c6 ich cuc dai (kJ) sinh ra boi pin trén. Biét trong qua trinh hoat dong pin trén da
sinh ra 4 mol H20.

Cho R = 8,314 J.mol't.K?; T(K) = t(°C) + 273; F = 96500 C.mol .
3. Vang thudng c6 trong cac loai da, dugc tach bang cach cho d4 nghién tac dung voi dung dich
NaCN co suc khong khi. Trong qua trinh nay, vang chuyen thanh [Au(CN)z] tan trong nudc (Phan
tmg 1). Khi dat dén can bang, phan dung dich dugc l4y ra, vang dugc thu hdi bang cach cho phic
vang tac dung v6i k&m va kém duoc chuyén thanh [Zn(CN)4]2 (Phan ung 2).
a) Viét va can bang phuong trinh ion cia cac phan tng (1) va (2).
b) Vang trong tu nhién thuong ¢ dang hop kim véi bac. Bac ciing bi oxy hoa boi dung dich NaCN
c¢6 suc khong khi tao thanh [Ag(CN)z]". Dung dich c6 thé tich 500 lit chira [Au(CN)2] 0,01M va
[Ag(CN)2]" 0,003M duge cho bay hoi dén khi con 1/3 thé tich ban dau va duogc xir 1y bang 39,65g
Zn. Hay tinh ndng d6 [Au(CN)z] va [Ag(CN)z] sau khi phan ung xay ra hoan toan.
¢) [Au(CN)2] 1a mot phire bén trong mot sb diéu kién nhét dinh. Nong d6 ciia NaCN 1a bao nhiéu
dé giir duoc 99% theo s6 mol ctia vang trong dung dich & dang phirc xianua.

Cho Zn = 65, [Au(CN)2] ¢6 Ks = 4.10%®

[ZN(CN)4]? + 2e — Zn + 4CN- E° = -1,26V
[AU(CN);] + e — Au + 2CN- E° = -0,60V
[AG(CN);] + e —> Ag + 2CN- E° =-0,31V
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