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Gic chix v K hiu vié #it: Ac acctyl; Br: benzyl Bu.buty 1B isobutyls_+Bu fentuiyl; DCE: 12<dicloetan;
DCM: dldmme(am,wDDQ M&Sm d‘zr oxi hod); DIAD: disopropyl azodicachoxylat,
DMF: NN«dimetyifomamit; DMSO: dimetylsunfoxit; Et: etyl; IBX: amto-nodtmybmzmc(]éd*étomlné),MenﬁyLMsMsyL
Ph: phenyl; i-Pr: iso-propyl; TBAB: tetra-nbutylamoni bromua; TFAA: anhidhit trifloaxetic; TMS: trimetylsifyl; Ts: tosyl; THF: tetrahidrofuran.
Cho:H=1;He=4;C=12; N=14;0=16;F=19; S =32; Cl =35,5.
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Caul 2,75 dlem)
1. V& dang cdu triic bén nhét ciia mdi tiéu phan sau day. Giai thich tai sao dang cAu tric d6 bén nhét.
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2. Cho céc chit dudi day:
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Chét nao tnox}g mdi cip (B1, BZ), (B3, B4) va (BS, B6) co glé tri momen ludng cyc 16n hon? Giai thich.
3. a) Cho céc chat dudi day:
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Chét nao trong méi ciip (C1, C2), (C3, C4) va (C8, C6) co tinh axit manh hon? Giai thich.
b) Cho phan tmg:
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b1) Trong hop chit C7, Ha hay Hy c6 pKa 16m hon? Gxél thich.

b2) Trong cic san phim C8 va C9, chét nao 1a san phdm chinh? Giai thich.
Caull 3,75 dxem)
1. D& xuét co che hinh thanh san phidm cho mdi qu4 trinh sau:
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2. Hop chit (R)- 1-phenyletan- 1-d ¢6 thé dugc didu ché & dang quang hoat theo so d6 sau:

H
PhSO,CI 1. LIAID, i 3
pyridin D2 2. H0* Q=T

CgH100 ' Ph
(R)-1-phenyletan-1-d
D3 ———Z——Ag °. ps ; ';:Ac':j“ BREES0CL, g 1. ik PhCHCH; (D7)
Cafa®st T CgHiy “ ™0 o0, PN ] Okt
V& chu tric 1ap thé cua cac hop chat tir D1 dén D7, biét ring hop chét D7 ciing c¢6 thé thu duge khi cho
hop chit D1 tac dung vdi kali kim logi rdi sau d6 vé&i ctyl iodua.
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3. Tryptamine 1a tlen chét pho bién ddi voi nhidu hormon va 1 chét dan truyén
than kinh. Hop chét E c6 thé duqc dung 1am vét h?u phét quang hitu co trong C:U/\/ m
céc man hinh OLED. Hay viét so dd phan (mg tong hop tryptamine va hop

chét E tir cac chét cho dudi day: T’"’“”"'"e

COaEt @—NH; @E @Me
Mel MeyNH HCH=0 CO.Et NO,

Cau III (3,0 dzem)

1. Nhém thube tryptan thuong duge dun ng dé diéu tri 5 ¥ Me
chimg dau nira dAu. Sumatryptan 14 hqp chat thugc nhém e e N-ye
thudc tryptan, dugc thir nghiém 14m sing 1an dAu tién vao Me)\/\/\ N oo Y
nim 1991. Sumatryptan Ia mot dan xuét ctia indole, c6 thé Benf L N
dugc tong hop theo so dd sau: 4 SNalpia
1. Na,S0O3;, TBAB, H,0 MeNH,, H,0 H,/Ni-Raney CICOOEt
Br 29V, (LA 2 V12 2!
0 2. PCls . DCM, 0°C 52 MeOH F3 K,CO3, axeton F4
NOZ C‘]HQC!NO4S CBH12N2028
NaNO, F
TGS R e G0 ekl o g e Bl e G e
HCI, 0°C AcONa Hel, MeOH, H,0 quinolin, t° HER
C11H14N304SC| C20H32N4Oss CgongNgOsS C16H21N3088
a) V& cong thirc cau tao clia cac chét tir F1 dén F8.
b) Dé xuit co ché phan ng tao thanh F6 tir F va F5. GHoCHCHoN(CHa),
2. Triflupromazin - d&n xudt cia dj vong thiomorpholin - 14 thubc diéu G~ NV @:ND/CFQ
tri cic bénh loan than, tAm thin phén li¢t, chimg loan thin kinh. C6 thé Me
tong hop triflupromazin theo so dd dudi day: Triflupromazin
SNa Cl CFs
+ ~ HCOOH KOH KOH
C[ G1 G2 [G3] G4 N—GN> Triflupromazin
NHz OzN C14HgF3N203S CysHgF3N203S Cya3HgF3NS aNH;

a) V& cong thiic cdu tao cua cac chit tir G1 dén G4.
b) bé xuat co ché phan u'ng tao thanh G3 tir G2.
3. Khi diéu trj c4c bénh ve mit, dé giam thiéu tac dung phy, ngum ta thucmg str dung pilocarpin Hozcj/\co H
- mdt ancaloit - din xuft cia imidazole. P& thu duogc chat nay, diu tién ngudi ta cho axit Et C:
2-etylsuccinic phan u‘ng v6i etanol du c6 mit HoSOs dic, i I8y san phim thu duge cho the Ayt 2-etylsuccinic
dung véi etyl fomiat c6 bazo lam xuc tac tao thanh hop chat H1 (C11Hi30s). Tlep theo, H1 dugc .
khir thanh hop chét H2 (C11Hz00s) rdi chuyen H2 thanh lacton H3. Cho san phim cia phan img Etyl fomiat
thuy phan H3 phan tmng véi SOCh rdi v6i diazometan (CHzNz) thu duge hop chit H4 Me
(CSHIONZ ) Dudéi tac d\,mg ciia Ag>O trong etanol, H4 chuyen thanh hqp chét H5 (C1oHic0s). gt N
Liy san pham ciia phan img thiy phan H5 cho phéan ung v6i SOC; va diazometan thu dugc m p3
hqp chét H6 (CanNzOs) Khi ¢6 mit AcO, H6 chuyén thanh hop chét H7 (C11H160s). Thye 4 N
hién phan {mg giita H7 v&i hdn hop amoniac va fomandehit (HCHO) thu dugc hgp chit H8
(C10H14N202) Metyl héa H8 bdi Mel thu duge pilocarpin.

V& cong thuc cAu tao clia céc chét tir H1 dén H8.
Cau IV (3,75 diém)

1. Taximairine B dugc tich tir cay hoa moi. Rosmandlphenol thu S
duge tir cay huong théo Hai hgp chét nay c6 cau triic khung phan tu OQ O..
tuong ty nhau va déu ¢ hoat tinh khéng khuén, khang ndm, chéng Meo Q 0 Ho i

OMe d

oxi héa, chéng ung thu va khéng HIV Nam 2020, cac nha khoa hoc

Pilocarpin

d tdng hop thanh cong hai hop chét trén theo so dd dudi day: Taximairine B Rosmaridiphenol
OH
* (coc), COAUCI IBX DD S
PaCLPhPY . ) DMso K2 T poe T K3 foa K4 oo, Teximairine B
CHO Cul, BugNI, EtsN EtzN C22H2504 Co2oH3004 CooH2g04

, 1 A

o B (o (Cocl;_ |, AuB
OMe g L1 2 ubra Hz BBI‘3 5
& PACly(PhyP),, omso ~ -2 Tpee ~ L3 g™ L4 oo Rosmaridiphenol

CUI BU4NI Eth EtaN szH2504 022H2803 C22H3203
a) Vé cﬁng thirc cau tao clia cac chat tir K1 dén K4 va tir L1 den L4.
b) D& xuét co ché phan tmg chuyén hop chét L2 thanh L3, biét réing & budc dau tién chite ankin phéi tri véi AuBrs,
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2. Céc dan xuét cua deoxytylophormme (chira khung phenanthren) thuémg c6 hoat tinh chéng ung thu khé t6t.
Hop chét M9 - mdt d4n xuét cua deoxytylophorinine - dugc tong hgp theo so b phan tmg duéi day

1. p-FPhCHO
Et;N, Ac,0 1. SOCl, FeCl
M M1 3 O
e § > "COOH 2. HyO* 2. MeOH M2 —ou M3 >_ _<
MeG C17H15FO4 C1gH1sFO4 E
1. LiAlH,4 M 1. AcOH, MeOH
et -1V ISR —_ —_— 6
2. TMSCI, Nal c ':“FIO K,CO3, MeCN M5 2. KOH, MeOH M
LT ald e 3. HaPO4 C22H20FNOs
TFAA 1. NaBH LIAIH, ReC
_1.Nabhg LA, _ ome M9
BFj;, Et,0 M7 2. Et3SiH, BF, M8 THF M9
C22H13FN04 CaoHaoFNO3

V& cong thirc céu tao ciia cdc chét tir M1 dén M4 va cAu tric Iap thé ciia cac chét tir M5 dén M8.
3. Hop chat da vong ngung tu P7 c6 thé tdng hop theo so dd sau:

OO OEt O
)’\/'\(OEt N2Hs,H0 pq _1:Me;SO, NaOHHO o, N
Et,0 2. NaOH, H,0 \=y
o C7H1oN20; -
MeN N-so, P
HNO3, H,SO, 1. SOCl,, DMF ps _Ha Pd/IC P5 /) S o
to 2. NH3. H20 EtOAc CeH1oN4O Et HN | N‘N
X //
P 1. t-BuOK/t-BuOH N
EtOAc e A 7=\
CaoHzgNgOsS & 72 MeN  N-S0,  PT

a) V& cdu tao cuia c4c hop chét tir P1 dén P6.
b) Trong giai doan dAu tién cia quy trinh tbng hop trén, ngoai san pham P1 con thu dwgc san phim phu P1’
¢6 cong thirc phan tir CsHsN2O;. V& cong thirc cdu tao cia P1? va dé xuét co ché phan (mg tao thanh P1°.

Cau 'V (2,75 diém)

il Bendamustm la mét loai dugc phém dugce dung didu tri bénh NH,
bach cdu lympho mén tinh. Hop chat ndy c6 thé tong hop theo céc 0 0
buéc sau: Pun hdi lwu hdn ho’p gom 2,4-dinitroanilin va metyl CIMOCH ON NO;
5-clo-5-oxovalerat trong dung mdi toluen thu dugc hop chét Q1 Metyl 5-clo-5-oxovalerat 2 ,4-Dinitroanilin

(Ci2H13N30y7). Cho Q1 phan Umg véi dimetyl sunfat trong MeCN & SN
N
nhi¢t d9 phong c6 mat kali cacbonat thu duge hop chat Q2. Hidro o/ )\/\)L
héa Q2 dudi ap sult 3 atm, xtc téc Pd/C trong dung mdi metanol
thu dugc hop chit Q3 (Ci3Hi9N303), trong phan tr Q3 c6 chua di (;H3
vong. Xur li Q3 véi HCI déc trong metanol rdi trung hoa thu dugce Bendamustin

hop chit Q4 (C13H17N302). Cho Q4 phan g véi hdn hgp BH3/THF va axit cloaxetic (CICH,COOH) du
thu dugc hop chit Q5 (Ci7H23CI:N302). Pun néng Q5 véi dung dich HCI thu duge bendamustin
monohidroclorua. :

Viét cong thirc cAu tao ca cdc chat tir Q1 dén Q5 va cia bendamustin monohidroclorua.

2. PLA la m¢t polyme than th1¢n moi trudong c6 kha ndng phan hiy <__co,H 3
sinh hoc. Hi¢n nay PLA chiém khoang 25% tbng luong polyme i Lactit PLA
phén huy sinh hoc trén thé gidi. PLA c6 thé tong hop tir axit lactic e CeHgO4

it lactic

theo so do bén.

a) Hﬁy viét cong thirc cau tao mot doan mach cua PLA.
b) Biéu dién céc dang ddng phén cuia lactit néu ban diu ding hdn hop racemic cua axit D-lactic va axit L-lactic.
¢) Chitosan & polysaccarit chira cic don vj

D-glucosamm Chitosan thu duge khi xir li vo cac CHzog : y

loai gidp x4c (tom, cua,...) trong mdi trudng kiém. OH = Mf—— Chitosan-g-PLA
Chitosan c6 thé phan {mg véi axit lactic thu dugc REOHLIS0.C

polyme ghép (graft polymer) chitosan-g-PLA theo NH; N

so d0 phén (mg bén. Két qua thyc nghiém cho thdy phan (mg khong xay ra & nhém OH gén tryc tiép vao
vong no.

Biéu dién céc cong thirc cu tao c6 thé c6 ciia chitosan-g-PLA.
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