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Mt s6 ki hi¢u viét tit: Ac: acetyl; AIBN: 2,2'-azobisisobutyronitril; Bn: benzyl Bu: butyl; CAS: Ce(NH4)4(SO4)4
(1a chat oxi héa 1 electron); DDQ: 2,3-diclo-5,6- -dicyanobenzoquinon (la chét oxi hoa); DMF: N, N-dlmetylformamld
DMSO: dimetylsulfoxid; Et: etyl; Me: metyl; NIS: N-iodosucinimid; NMO: N-metylmorpholin (la chat oxi hod);
PPA: acid poliphosphoric; PCC: piridinium clorocromat; PDC: piridinium dicromat; Ph: phenyl; Pr: propyl;
TBS: r-butyldiphenylsilyl; Ts: tosyl; THF: tetrahydrofuran; xt: xuc tac; xt [Pd]: xac tac phirc Pd.

Trong céc quy trinh tong hop hitu co, c6 dii céc chat vo co va diéu kién can thiét.

Caul (4,0 diém) )
L.1. Dya trén c4u trac phén tir, so sanh va giai thich d6 bén twong dbi giita cu dang xen k& va cdu dang
che khuét ctia phan tir etan.
I.2. Phan tng cdng gitta C,Hy véi Br; tao thanh ion bromonium trung gian. Goc tao béi truc lién két oc.c
vi hudng tuong tac gitra 2 phan tir khoang 90°. Tuy nhién, khi tién hanh phan tmg cdng CN™ vao lién két
C=0 cua aceton, goc tao bdi hudng tuong tac ctia CN™ véi truc lién két oc.o lai xép xi 107°.

Trén co s& cac orbital 7 lién két va n* phan lién két trong phan tir etilen, aceton va céc goc twong

tac duoc cho dudi day, giai thich sy khac biét nay.

H
HAo oH  Me, HQH HA
Orbital 7*: H %—% Goc tuong tac cua C,Hy va Brs: ][:“Br Br —= )@ZBr
H H Me H” “H = K
H/, \\H Me, Q NC@ 107° NC
Orbital = H ,8—8 Goc tuong tac cua aceton va CN: Me,,\l Me,\;—o@
H H Me Me” ©O T mé

L.3. Trén co s& xem xét anh hudng cia cac nhom thé hut electron dén luc acid, hay gan cac gia tri pK,
tuong tmg cho cac ion tir 1 dén 7 dudi day. Biét ring cac gia tri pK. (xép ngau nhién) cua ching 1a: 7,5;
-0,9; -0.4; 7,9; 10,8; 8,3; 14,5 va luc acid ctia 2 manh hon cta 3.

)N\Hz : iHOMe ' fCONHZ jl\l—lPh fCN /r\ﬂ-woz (yN\HAC

@l el L L. . el L

H,NTONH,  HoNT TNH, H,N7" ~NH, HN7 “NH, H,N7ONH,  HoN? “NH, H,N?" "NH,
1 2 3 4 5 6 7

1.4. C6 thé tach hdn hop ¢ sé mol gan bang nhau cta lysin (H,N(CH,)4CH(NH;)CO,H), acid aspatic
(IrjOzCCHzCH(NHz)COZH) va valin (Me,CHCH(NH,)CO,H) béjmg 7céch hoa tan ,
- hon hop nay trong lugng vira du dung dich dém (dd) pH = 6,0 r6i d6 vao mot cot &

tach chira sin polyme dang [-CH,-CH(p-CsH,SO;H)-CH,-CH(Ph)-], trong dung dich
dém pH = 6,0 (nhu md hinh bén). Tiép d6, thém tir tir dung dich dém pH = 6,0 lén
cot tach d& dung dich dém mang theo céc amino acid chay qua, dong thoi thiét 1ap
tuong tic va cin bang trao ddi ion véi khéi polyme. Céc tuong tac va cin bing nay
khic nhau Umg véi mdi amino acid khién chung tach dan ra khoi nhau. Nguoi ta
himg 1an luot dung dich chay ra khoi cot tach bang cac binh khac nhau (goi 14 phan
doan) va lan lugt thu duogc cac amino acid c6 do tinh khiét nhat dinh trong céc phan

‘dd pH = 6,0

=3~ - ~cac amino acid

’ - polyme
trong dd pH=6,0

doan tuong g ‘ ‘
Cho biét pK., ctia acid acetic 12 4,75; pK, ctia acid p—Me Ce¢HsSOsH 1a -3,0; pKy; va pKa

cua valin tuong Umg 14 2,32 va 9,62. Du doan dang ton tai va giai thich trinh tu ra khéi c6t tich cia lysm acid
aspatic va valin.

Cau Il (3,0 diém)
I1.1. Mdi hop chét trong s6 10 déng phan l14p thé cua mot din xuét duong c6 thé duoc tdng hop qua qua
_trinh gébm nhi€u bude, di tir glucuronolacton 8D hodc d6ng phan dbi quang 8L cua no. Trong qua trinh
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chuyén hoa nay, ciu hinh ciia cacbon sb 4 khong thay ddi, nhung c4u hinh ciia cacbon s6 2, 3, 5 ¢6 thé
thay doi tuy vao diéu kién phén {mg cu thé.

.2 3,06_0 1 2Ng 8
o~ A4
HO OH

céc san phdm c6 cu tric 1ap thé x4c dinh
a. V@ céu tric cua hop chét 8L.
b. V& ciu triic cta 10 san phdm c6 thé duoc tdng hop tir 8D va 8L.
c. VEli thuyet 4 san pham c6 thé dugce tao thanh tu ca 8D va 8L. Xéc dinh (c6 giai thich) 4 san phém nay
I1.2. Dé xuét co ché hinh thanh san phdm cho mdi qua trinh sau:

NH, o)
ok :
a. . })O]\ . ” (xt) /l?\ "
OH 2
Et OH

\

N ) NaH,
Bt «/gom ClCHCN OH
MeOH -
“1CO0OMe o 2BFrELO HN. -0

C.
e @
~ o € MeO 3) H,0® CHCl,

IL.3. Cho CH;C=CH, aceton va hydroxylamin phan tmg v&i nhau trong mdi truong kiém, dung méi DMSO
tao thanh 2 chét trung gian 9a va 9b c6 ciing cdng thirc phan tir CéH;;NO. Trong diéu kién phan tmg, hai chét
9a va 9b tu chuyén thanh hai chat c6 tinh thom 9¢ va 9d tuong tmg c¢6 cling cong thirc phan tir CsHN. Cho
9¢ phan tmg v6i MeMgCl, sau d6 thém BrCH,CO,Et vao hén hop phéan ting thi thu duoc chét hitu co 10. Cho
. 9d phan ting véi KHCO; va BrCH,CO;Et thu duoc chét hitu co 11.
V& cong thirc cAu tao cia cac chit 9a, 9b, 9¢, 9d, 10 va 11.
Cau III (3,0 diem)
II1.1. Nhiéu hop chét thién nhién chira nhén tropon c¢6 hoat tinh sinh hoc phong pht.

a. Tir benzen va céc chit can thiét chira khong qua 3 nguyén tir cacbon trong phan tir, dé xuat
so dd (co didu kién phan tmg) téng hop 4,5-benzotropon (12). O
b. Khir hoa 12 béng LiAlH, roi metyl hoa san phim tao thanh bing hé NaH va Mel, thu dugc 12
chét 13. Hop chit 13 phan tmg v6i MeMgl tao thanh hai déng phan 15 va 16 (phén tir khdi bing 156). Qua
trinh chuyén héa nay di qua tiéu phan trung gian 14. Sau d6, 14 tiép tuc phan mg tao thanh 15 va 16.
V& cong thirc cdu tao cuia 13, 14, 15 va 16. Giai thich sy hinh thanh 14.
1.2 Eugenol 13 hop chét thién nhién cé nhiéu Ung dung trong HO
téng hop hitu co va duge pham D/\/ m
a. Hop chit 17 1a san phdm trung gian trong téng hop Afrilo, mot Meo
chat e ché enzym GSK phosphatase Tir eugenol, hiy dé xuit so Eugenol
dd (c6 diéu kién phan tmg) téng hop chat 17.
b. Ciing tir eugenol, ngudi ta da téng hop duoc horp chét 21 theo so d6 chuyén hod sau:

OH

1) TBS-CI, imidazol 1) H,0, H PhNHNH, 1) BugNF
Eugenol - 18 oo 9 — 20 ; = 21
2) NaOH, t° PPA, t°
) It 2 HO™ ¢ ghysNO,
V& cong thirc cau tao clia cac chat tir 18 den 21.

II1.3. Céc hop chat di vong tir 22 dén 24 dugc dieéu ché theo so do sau:

NHz  anhydrid sucinic SOCl, EtOH K,CO3, DMF

22 23 24
xylen, t° CICH,CO,Et
NH, J C12H14N20; R C16H20N204
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Cho biét quy trinh diu ché chét 22 tir o-phenylendiamin va quy trinh diéu ché chat 24 tir chat 23
nhu sau:
- Diéu ché chat 22: Pun hdi luu o-phenylendiamin, anhydrid sucinic va xylen trong 3 gi¢. Lam lanh, gan
liy két tia dem hoa tan trong dung dich HC1 1 M ¢ 60 °C. Lam ngudi va loc bo phan can, thu lay dich lgc
chira chét tan (httu co) X. Sau d6 xtr li dich loc nay bing NaOAc dén pH = 6 thi két tia mau trang dwoc tao
thanh. Loc lay két tha, 1am kho thu duge san pham 22.
- Diéu ché chdt 24: Tién hanh phan mg gitta chat 23, K,COs khan va CICH,CO,Et trong dung moi DMF

khan, & didu kién khan (suc khi N, két hop v6i ngin hoi 4m bing CaO). Khi phan tmg két thuc, thu 14y hop
_chét 24.

a. V& cong thitc cdu tao cua cac chit 22, 23 va 24.

b. Hay giai thich va v& cong thirc cdu tao cua chét tan X.

¢. Hay cho biét vai trd ctia K,CO; khan trong qué trinh diéu ché chit 24. Tai sao trong qua trinh nay, phai
tién hanh phan tmg trong diéu kién khan?

Cau IV (3,0 diém)
IV.1. Tir chat 25 dudi day, nguoi ta dieu ché duge chat 30 theo so do chuyén hoa sau:
OBn BnO O_o
BnO_~ PCC Ph;P=CHCO,/Bu NIS "BusSnH MeOH
OH b e 27, 27 oo o 30
2.0 MeOH AIBN H®
25 MeO”~ ~OMe

V& cong thirc chu trac cua cac chét tir 26 dén 30. ) i i
IV.2. Peribysin (31) 14 hgp chat ¢6 hoat tinh sinh hoc. Hgp chat 31 dugc tong hgp theo so do sau:
o 1) 32, BF3*Et,0, < 25 °C H,, (Ph3P);RhCI - Ph;PMeBr, THF -

/\/\/\/U\ " 33
= Me 2) KOH 15%, MeOH benzen, -25 °C

‘BuOK, 0 °C
MeMe O
1) SeO,,'BUOOH 1) Ac,0, Et;N H,0, NaOH
35 36 37 ’ 38 == 38'
2) NaBH,, CeClj 2) PDC, ‘BuOOH MeOH, 25 °C OHO
NaBH, p-TsCl, Et;N 0s0, NMO o
38 == 38 >~ 39 40 t . Peribysin (31)
MeOH, 25 °C - 'BUOH
C15H2404

a. Cho biét 32 1a (E)-2-metylbut-2-enal. Tir cac chét cung cip khéng qua 2 nguyén tir cacbon (chat co thé
chira nhiéu hon 2 cacbon nhung chi st dung khéng qué 2 cacbon véao phan img), hdy d& xuét so d tong
hop chit 32 (c6 didu kién phan tng).

b. V& cong thirc cdu tao ciia chit 31 va cac chét tir 33 dén 40.

IV.3. Chét 41 duoc tdng hop theo so dd sau:

t 43 h 1) KOH, H,0 Ag,CO;, Bry "BusSnH
NG 42 44 45 ) 2 46 &F——

o 25°C CyHioBr0, 2) Hz0® AIBN  C,oHy,

Biét rang, chit 41 1a hop chét bio hoa (no) ¢6 2 mit phéng ddi xtmg, chira 4 loai hydro va chi chira
cacbon béc 2 va bac 3 véi ti 1é twong tmg 1:4; chét 43 (C¢H,Br,0;) chi chira Csp? vaco tAm dé6i xung.

V& cong thitc cdu tao clia cac chét tir 41 dén 47.
Cau 'V (3,0 diém)
V.1. Hop chat Furoclausine-B (48) dugc phén lap tir cac dugce liéu truyén théng, c6 tac dung chira nhidu
bénh viém nhidm. Hop chét 48 duoc tdng hop toan phan theo so db sau:

AN OH 1) (CF3C0),0, Et3N a5 H, - xylen - 1) RCO3H
md Me 2) 2-metyl-5-nitrophenol; xt Lindlar 140 °C 2) KOH
5 o CuCly*H,0, EtsN
H -Br-CgH4-OSilPr Pd(OAc),, 130 °C
52 2 53 m eH4 3 54 (OAc), 55
xt PtO, xt [Pd], Cs,CO;3 Cu(OAc),, AcOH

C12H1sNO, C27H41NO;Si
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55 i 56 RO O O Furoclausine-B (48)
. Cy7H3gNO;Si
MeMe
Ve cong thirc c4u tao cua céc chit tir 49 dén 56
V.2. Hop chét 57 (Cy7H,300) 12 chét tir vé ctia mot sé loai cay. Thuy phén chét 57 voi enzym p-glycosidase
thu dugc chét 58 (C;;HgO3) va D-glucose. Chét 58 6 thé dugc tdng hop theo so dd sau:
1) BnBr, K,CO;4 1) Mg/Et,O 1) H,, Pd/C 1) CO, HCl Pd/C
59 > 60 0 Y 61 = NL‘ 62 :63 . ~ 58
2) Bry, xt 2) /\ i 3) Hz0 2) SOCl,, Etg CaHaOs 2) Ac,0, AcONa, t t
Biét rang chit 59 (CsHg0,) ¢6 tinh thom, chira 4 loai hydro trong phan tir, ¢6 phan ing tao mau dac
trung vl dung dich FeCls va khong ¢6 phan ung dic trung voi phenylhydrazm Khi dun néng trong nudc
thi chét 57 bi ddng phan hoa thanh chit 64. Thity phan chit 64 v&i enzym fS-glycosidase thu dugc chét 63
(C11HgOy). Pun nong chét 65 trong moi truong acid thi thu dugc chat 58.
a. V& cong thirc cau tao cua cac cht tir 58 dén 63 va cong thic cAu tric cua chét 57.
b. Dung cong thure chu tao, v& so dd g1a1 thich qua trinh chuyén tir chét 57 — 64 —> 65 —> 58.
V.3. Hop chat Sinigrin (66) c6 trong cai gia vi hodc mu tat. Chit 66 & dang mubi kali, phén ttr khdi nho
hon 500, chira 30,22% C, 4,06% H, 3,52% N, 36,23% O, 16,13% S theo khi lugng, con lai 1a K. Thay
"phan chét 66 bang enzym p-glycosidase tach dugc dudng D-aldopyranose (67) va hoat chit 68 (chira
20,42% C, 2,57% H, 5,95% N, 27,20% O theo khéi luong, con lai 1a K va S). Hoat chit 68 d& dang phan
hity theo co ché tuong tu phan ung chuyén vi Beckmann tao thanh isothiocyanat (R-NCS) 69 mach ho
(chura 48,45% C, 32,34% S theo khoi lugng, con lai 1a H va'N; ti 1€ cac loai nguyén tir hydro 1a 2:1:2). 0
cau dang bén, chét 67 chira cac nhom thé déu & dang equatorial.
a. VE cau tric clia cic chét tir 66 dén 69.
b. Dé xuét co ché phan tng tir chit 68 thanh chit 69.
Biét C = 12,01; H=1,01; N = 14,01; O =16,00; S = 32,06.
Cau VI (4,0 diém)
YiL1.
a. V& cAu tric hinh hoc cua cac phan tr sau: BCI3, PCl;, NCl; (bleu dién ca cac cap electron héa tri khong
tham gia lién két cia nguyén tir trung tam, néu co).
b. So sanh va giai thich géc lién két CIXCI (X 1a B, P, N) ctia cac phan tir BCl3, PCl3 va NCls.
c. Giai thich tai sao trong pha khi, phin ta PBrs kém bén hon PCls.
d. Khi ngung tu hoi PCls thu duoc pha rén 1a hop chit ion [PCL]'[PCl¢]". V& cAu tric hinh hoc cua céc
' ion [PC14] va [PC16] //,0
V1.2. Trong co thé, hemoglobin (Hb) ¢6 vai trd vin chuyén O, t6i cac té bao. Co R c
thé bi ngd doc khi CO do su hinh thanh phuc chit HbCO, lam giam lugng Hb.
Hinh bén mo6 ta hop phén phitc chét dugc tao thanh ‘gitra CO va trung tam hoat
dong chira Fe** ciia Hb. Khi luong Hb trong méu mét di khoang 25% thi s& gay
anh huong nghiém trong téi tinh mang. Cho biét cac can bing cta cac khi O, va 5
CO véi Hb trong mau nhu sau:
()Hb+ 0O, = HbO, K;=60
(2)Hb+CO = HbCO K,=1,5.10*
a. Giai thich tai sao phtrc chét HbCO bén.
b. Xét mot hé can bang chi gom hai phan tmg (1) va (2) cua Hb véi khong khi bi 6
nhiém (gia thiét c6 21% O, v& thé tich, con lai 1a CO va N,). Xac dinh phin trdm thé tich ctia CO can
bang trong khong khi khi 25% luong Hb bi chuyén hoa thanh HbCO.
Biét Zp = 5,In=T1,2Zp=15,Zc1= 17, Zpe =26, Zs, = 35; ap suét khi quyén la 1 atm.
HET. -
* Thi sinh khong dwoc s dung tai liéu;
* Can b¢ coi thi khong gidi thich gi thém.

VavaV
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