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Céc chir va ki higu vieét tat trong dé thi: Ac: acetyl; AIBN: 2,2’azobisisobutyronitrile; Bn: benzyl; n-Bu:
n-butyl; t-Bu: tert-butyl; m-CPBA: m-chloroperbenzoic acid; DCC: dicyclohexyl carbodiimide; DMF:
dimethylformamide; DMPU: dimethylpropurea; Et: ethyl; KHMDS: kalium hexamethyldisilazane; LiDBB:
lithium di-t-butylbiphenylide; Me: methyl; Ms: mesyl; Ph: phenyl; n-Pr: n-propyl; PCC: pyridinium
chlorochromate; PPA: polyphosphoric acid; TBAF: tetra-n-butylammonium fluoride; THF: tetrahydrofuran;
TMS: trimethylsilyl; Ts: tosyl dd: dung dich; eq: dwong lugng.
Cho: Trong céc quy trinh téng hop: chat vo co, dung méi, xuc tac va diéu kién co du; R = 8,314 J-K-mol ™.
Cau | (3,0 diém)
1. Kham pha ngudn géc su séng trong vil tru 1a st ménh cua khoa hoc lign nganh. Cac phan tir cia sy song
adenine, cytosine, uracil hinh thanh trong khéng gian gitra cac vi sao va dugc tong hgp mé phong trong phong
thi nghiém (méi truong chan khéng, giau tia tir ngoai va nhiét d6 10 K) theo so dd phan tng saU'

NH, NH,
‘ NC._NH, ) f\ o HNCO ﬁ\
HCN==="HNC H2N | T < ) o NH3/H20 /g
A1 Adenme A2 Cytosme Uracﬂ
a) Giai thich va sap xép theo chiéu giam tinh acid caa cac chat A3, A4, A5 va AG.
H-N=C (A3) H-N=C=0 (A4) H-C=N (A5) H-C=C—C=N (A6)

b) Theo thuyét MO-Hiickel, ning lugng MO-7 (En) cua adenine gom 5 murc khac nhau twong tng véi sé lwong
tor chinh (n = 0; £1; £2; £3; +4). V& gian d6 mic ning luong MO-7 cia adenine, chi ra trang thai
HOMO/LUMO, bién luan diéu kién 4n+2 cua hé thom adenine.

¢) Bé xuat co ché chuyén héa Al thanh adenine; chuyén hda A2 thanh cytosine va uracil.

d) Mot dan xuit cua adenine 13 lodenosine dugc st dung 1am nguyén liéu bao ché thudc khang virus HIV.
Lodenosine (A9) duoc tdng hop theo so db sau:

PhCOO 1. HBr, 1 eq 1. NHj, 3 eq 1. PhO(C=S)Cl
o OAc ~ A7 - A8 ~ A9
z.rN cl 2. TMSCI 2. BuzSnH
= 3. TBAF
HN— O
OAc F J_<N
¢ =/

V& (khong can giai thich) cu triic cac chat A7, ABvaA9.
2. B1vaB2 lam nguyén ligu tong hop cac chuoi gia peptide. Muoi arginine phan g véi 2,2-dimethylpropanal
thu dugc hon hop dong phan lap theé B1/B2 véi ty 1€ 1a 90/10.

. . . N S O H .
a) Su dung hi¢u tng xen phu orbital gitta NH va COOK, giai thich N—X~t-Bu N/ Bu
tai sao dong phéan B1 bén hon B2.
b) Tinh AHZ,, (J-mol™) cua can bang giira B1 va B2. g1 COK 0" B2 cok
Cau ll (3,0 dzgm) i .
1. Mot dan xuat furane C6 dugc tong hop theo so do sau:
©/\CN [COOEt EtONa HCI. AcOH HO  OH HCOOEt HCI LiAIH,
+ c1 >C2 c3 c4 [C4'1— C5 — C6
cooet FOH ¢y HsNO, A HCI NaH, B0 ¢, ¢H,oNa05 C12H1202

2. (5S,95)-5,9-dimethylpentadecane (D) la sex-pheromon, mot chat dén du buém dém (Leucoptera coffeella,
gay tac hai dén ca phé). Chat D dugc tong hop tir isopulegol theo so do sau:

1. BoHs NaH PCC m-CPBA MeOH TsCl LiAIH,
> D1 D2 D3 D4 D5 —— D6
2. H,O0,/NaOH BnBr C17H2402NaHCO3 H,SO4 Pyridine C17H250,
S
OH
0 TsCl n-BuMgBr H,/Pd MsClI n-PrMgBr
D7 ~ D8 D9 D10 > D11 -
Pyridine Li,CuCly CyqH360 Pyridine Li,CuCl,

V& (khong can giai thich) cau tric cac chét tir D1 d¢én D11.
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3. Hydrogen hoéa E1 (C10H1s0, chira vong 6 canh) ¢ 500 °C c6 xtc tac Ni, thu duoc E2 (C10H200). Pun nong
E1 vai acid H2SO4 dac, thu dugc E3 va E4 ¢6 cung cdng thic phan tir C1oH1e. Ozone phan/khi héa E3, thu
duogc 3-methyl-2-(4’- oxobutyl)cyclopentanone

a) V& (khdng can giai thich) ciu tao c4c chat E1, E2, E3 va EA4.

b) Xu Iy E1 bang BryNaOH sau d6 acid héa, thu dugc E5 (CoH1402). E5 phan tng Vo1 lugng du
Bro/Ag20/CCls/H20, thu dugc E6 (CsH13BrO). E6 phan ung véi dung dich KOH/EtOH, san pham tao thanh
duogc xur Iy vei dung dich acid H2SOa, thu dugc E7 (CsH1402). E7 6 nhdm chire alcohol va ketone.

V¢ (khbng can giai thl'ch) cau tao cac chat E5, E6 va E7.

4. Phenol phan ang véi 2- bromobutyrolactone (C4HsBr0O2), thu dugc ether G1. Oxi hoa G1 bang CrOg, thu
dugc dan xuat anhyride succinic G2. Xu ly G2 bang polyphosphoric acid, thu dugc benzopyranone G3.
Chuyén héa G3 thanh dithiolane sau dé khtr héa chon loc bang Ha/Ni, thu dugc G4. Nhém acid cua G4 phan
ung véi SOCI, sau d6 hydrogen hoéa c6 mat thiophene, thu dugc aldehyde G5. Phan ung cua G5 vdéi
benzylamine va khir hda biang NaBH., thu dwoc G6. Phan tng cong

Michael caa nhom amine trong G6 vao CH,=CH-CN, thu duoc G7. ©jt1\/|.| H
Hydrogen héa G7 bang Ho/Pd, thu dugc G8. Phan tng cia G8 voi o N\/\/NYN\
tetrahydropyrimidine chloride, thu dugc G9. H |J
V& (khong can giai thich) cau tao cac chat tir G1 dén G8.

Cau 11 (3,0 diem)

1. (+)-Irinotecan la dan xuit pentacyclic quinoline alkaloid camptothecin ¢ tiém ning trong hoa tri liéu khoi
u va ung thu. (+)-Irinotecan dugc tong hop theo so do sau:

OMe Et
\\CHO E\OH H*
NI C14H2l-2II1NOZSI Pd(PPh3), 1. 0s0y 1. TMSI C15H17NO4
H2 H3
T™MS™ NN 2. EtSiH K,COs, BUNBr  2.1,/CaCO; 2. 1-bromopent-2-yne es
69112
CBHG hV
¢ —CNH + C|—/< 1. EtsN 1. HCOOH/DCC e
‘@Noz 2. H,/Pd 2. POCl3 C1gHasN305 (+)-Irinitecan

V& (khdng can giai thich) ciu trdc cac chét tr H1 dén He.
2. O-methylpalladinine K10 c6 cau tric twong tu morphine va dugc st dung trong nghién cau y dugc. O-
methylpalladinine dugc tong hop theo so do sau:

OMe 1 B,H,, THF 1. PCC, NaOAc 1. KMnOy, NalO, MeNHOH TsCl
<\ K1 K2 K3 K4 : K5
o OMe 2. H202, NaOH C16H2205 2. Nal'uJ\/CI 2. KOH, EtOH C19H2205 AcONa CZOHZSNOS Pyrdine CZOHZSNOS
OMe
MeO
LiAIH, dd HCIO, CH,N, 1. NaH, HCO,Et 1. m-CPBA TsOH, MeOH
K K6 K7 K§ ——M = » I ———= K9 ———————> K10
CooHa7NO, C1gH24CINO;  CygHsNO; 2. TsS(CH,)3STs, O ] 2.dd HCl ¢, H,.NO, CooHasNO,
KOAc S

: SSN\Me
S H

V& (khong can giai thich) cau triic cac chat tir K1 dén K10.

3. Epibatidin 1a mét alkaloid co ddc tinh cao, duoc tiét ra tir mot loai éch phi tiéu (Epidedobate anthonyri), c6
tiém ning dé bao ché thudc giam dau do dugc tinh giam dau manh gap 200-500 lan so véi morphine. Quy
trinh téng hop epibatidin tir 6-chloronicotinaldehyde theo so d6 sau:

CHO 0 0 NHCOOCH,CH,TMS
A P COOMe P
| (F3CH,CO)~ NF LiOH 1. Et3N, (PhO);” "Ny
I ON M1 M2 M3 B
KHMDS CoHCINO, 190 °C THF 2. TMSCH,CH,OH _
N~ >cl

H = Cl
1. TBAF, THF Br,, CH,Cl, t-BuOK, THF n-BusSnH MeONa N {\,
M4 M5 M6 M7 o
AIBN MeOH H Epibatidine

2. (CF3C0),0 Ci3H12CIF3N;0
V& (khéng can giai thich) cAu trdc cac chat tir M1 dén M7.
Cau lv (3 5 diem)

F
1. Cho céc chat sau: Ph Ph
Me~ = |
N 07 HN o
N
COOEt K/N o

P1 /

P2 Gefinitib MeO N
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a) Tir acetone, butandial, methylamine, EtOH va EtONa, dé xuét so (16 téng hop chat P1.

b) Tur naphthalene va céc dan xuit khac cia benzene, dé xuit so d6 tong hop chat P2.

c) Gefinitib str dung dé bao ché thudc tri ung thu phdi va ung thu v thong qua tin hiéu thy thé ting truong
biéu bi trong cac té bao dich. Tir 3-hydroxy-4- methoxybenzaldehyde, benzene, morpholine (C4HgNO) va cac
hop chat chira khong qué 3 nguyén tir carbon, dé xuit so dd tong hop gefinitib.

2. Dé xuat co ché céc phan ing sau:

a) )
Br MeONa
+ Me0OC” Y~ COOMe ————=
o MeOH
o]
b) © Q
ij/COZEt 1KHTHF @J
2. /N CO,Et
M  SeO,Ph 2 :
j ) Me
Cho bieét: Ln la phoi ti tro cua phirc ruthenium, xuc
tdc Grubbs cho phan (rng metathesis.
Cau V (3,5 diem)

1. Aloeresin-G (C2sH2s010) 1a glycoside thién nhién cé ciu trac dic biét. Thuy phan aloeresin-G bang enzyme
B-glucosidase hoat tinh cao, thu dugc X1 (C13H1203) va X2 (C15H10s). Thuy phan X2 bang dung dich KOH
loding, thu dugc X3 (CeH1206) ¢6 cau hinh D va X4 (C9H303) X4 phan tng duoc véi dung dich NaHCO3 va
phan tng mau véi dung dich FeCls. X4 phan ang véi OsOas, thu dugc mét cip dong phan lap thé threo X5
(CoH100s). X5 phan wng véi HIO rdi cho san pham phan tng véi m-CPBA va thay phan bang dung dich
KOH, thu dugc X6 (CsHeO2) khong phan cuc va dé bi oxi hoa bai oxygen khong khi.

a) Xac dinh (c6 giai thich) cau truc cac chat X4, X5 va X6.

b) Ozone phan/khtr hda X1, thu duoc X7 (C1:HsOs) va CH3CHO. Thiy phan X7 bang dung dich KOH, thu
dugc X8 (CoHsOs) va HOOC-CHO. Phan cat X8 bang HIO4/H,0, thu duoc 2-hydroxy-4-methoxybenzoic
acid. Xac dinh (c6 giai thich) ciu tao cac chat X1, X7 va X8.

¢) Methyl héa hoan toan X2 rdi thiy phan san pham bang dung dich KOH loang, thu dugc X9 (C1oH1003),
X10 (CoH1806) va MeOH. Oxi héa X10 bang HNOs, thu duoc chu yéu la (2R, 3R)-2,3-dimethoxybutanedioic
acid ma khong thu duoc meso-2,3,4- trlmethoxypentaned|0|c acid. Aloeresin-G c0 lién két glyc05|de gitra hop
phan carbohydrate va vi tri s6 8 ciia X1. Xac dinh (co glal thich) cau tric cac chat X2, X9, X10 va aloeresin-
G, trong d6 hop phan carbohydrate duoc biéu dlen theo cong thirc Haworth.

2. a) Polyaspirin la polymer thong minh ding dé van chuyen va nha thuéc giam dau, khang viém salicylic
acid. Polyaspirin dugc tong hop va chuyén hoa theo so d6 sau:

COOBn COOH
cocl OH H,0 OH COOH
cocCl + — Polyaspirin 2 . * HOoOC
Enzyme
Benzyl salicylate Sebacic acid

V& (khdng can giai thich) cau tao caa polyaspirin.

b) Chan doan hinh anh trong y hoc sir dung thuéc thir c6 mach lién hop 0 0

dai, twong thich sinh hoc cao va chon loc ving chan doan. Chat Y1 ; /2 < ZS_/_O o \=N® 0
([C52H64N3058]+I 7) khéng mau. Trong té bao dich, Y1 bi khu bai N )
enzyme NADPH (twong ty NaBHa) va tao thanh Y2 ([CssHasNs]*I), Y3

(CsH402S) va Y4 (C14H1803). Y2 la chit mau phat quang dé cho hinh =
anh tén thuong hoac bénh ly cua té bao va mé.

V& (khdng can giai thich) cau tao cua Y2, Y3 va Y4.

¢) Vat liéu ban dan hiru co tao ra dot pha trong cong ngh¢ ché bao linh

kién dién tir va thiét bi do chinh xac. Dé xuét so do tong hop chat béan
dan hiru co Y5 tir cac chét cho dudi day:

gz
CyqHg~S~_-CHO = o)
pie oy
C4Hg CHO O
Thiophene aldehyde Acetylenic Diketone

Trang 3/4



Cau VI (4,0 dgiém) ‘ , o
1. Hop chat bis(salicylidene)ethylenediamine (ki hi¢u la Hz(salene)) tao nhieu phic chat kim loai chuyén ticp
bén, dugc sir dung lam xuc tac oxid hda khir trong tong hop htru co.

—N  N=

N

R OH HO R

OH HO
R = F, COOH, SO;H

H,(salene) H,(salene*)

a) Trong phic chat kim loai chuyén tiép, Ha(salene) thuong tach hai proton va dong vai tro phdi tir bon cang.
V& céu tric (cd biéu dién dién tich) cua phutc chat theo kiéu phdi tri nay gitra anion (salene)? va ion kim loai
M,

b) Phan tng gitta Hz(salene*) va manganese(l1) acetate trong ethanol c6 mat oxygen khdng khi va LiCl, thu
duogc phirc chat T ¢d cong thirc [Mn(salene*)Cly]. Hoa tan 351,2 mg T trong nudc rdi thém vao 5,00 mL dung
dich ascorbic acid 0,30 M, thu duwoc [Mn(salene*)]. Lugng du ascorbic acid dugc chuén dé bang dung dich
Kl30,10 M thi hét 11,05 mL. Blet ascorbic acid (CeHsgOs) bi oxid hda thanh dehydroascorbic acid (CsHeOs).
Xac d}ﬂh nhém thé R va chi sb x trong T. )

c) Biét T c6 moment tir spin 12 4,90 BM. Biéu dién dang hinh hoc va sir dung thuyét lién két hoa tri (thuyét
VB) dé m6 ta sy hinh thanh lién két phdi tri trong T.

d) Du doan (c6 giai thich) moment tur spin cta phuc chat [Mn(salene*)].

Cho biét: Khéi luong nguyén tir cua H=1; C=12; N=14; 0=16; F=19; S=32; CI=35,5; Mn=55; Zmn=25.

2. Nguyén nhan chinh lam nhi¢t 46 Trai Pit tang 2 °C trong 100 nam la do ndng d6 CO, trong khi quyén ting.
Chuyén héa CO; thanh san pham c6 ich 1 van dé toan cau.

a) Gian d¢6 muc ning lugng céc orbital phan tir (MO) cia CO2 ¢ | E o,
hinh bén. ’ SN
Tinh bac lién két gitta nguyén ti C va mot nguyén ti O. ARV
b) Trong phan ung hydrogen hda CO2, xtc téc tuong tac Vi R i N
CO2 1am yéu lién két bén gitra C va O. DN
Giai thich vi sao kim loai c6 thé xUc tac cho phan ng nay. Jr Jr ./ N
Lién két ¢ hay m trong COz2 bi pha v trudc? 2p N H’ % ______ __‘;[% ‘T‘ %
c) Cho phan tung hydrogen hoa CO; thanh formic acid: PRI %4} 4»
CO:2 (khi) + Hz (khi) —— HCOOH (lsng) \\\\\JWL % 2
Phan ting nay tu xay ra ¢ 1,0 atm va 298 K hay khong? JH« S LS
Giai thich bang tinh toan. NG ‘Tj‘
Cho biét: ‘T;L
CO. (khi) | Hz (khi) | HCOOH (long) T T— {#
AHS, (klmol ) | -39351 0 42472 2 aa
o _ _ 2
Sge (JKLmol?) | 213,74 | 130,68 128,95 c co, »0
----------------------------- 3| 2 [ —

* Thi sinh khong dwoc sur dung tai liéu;
* Giam th; khéng gidi thich gi thém.
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