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Cau I (4,0 diém)
1. Cho cac hop chat sau:
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a) So sanh kha nang enol hoa cua cac hop ’chét trén. Giai thich ngén gon. ) )
b) Hop chat (V) dé chuyén thanh hop chat T cé cong thitc C10HsO2. Hay cho biét cong thirc cau

tao cua T va giai thich. )
c) Hop chat (VI11) tao dugc oxim khi phan ing véi hydroxylamin, hop chat (V1) thi khong. Giai

thich.

2. Cho céac hop chat X va Y ¢6 cong thirc nhu trong hinh v&. So

sanh (c6 giai thich) momen ludng cuc cua cac hgp chat X va Y. — QG
X Y

3. V& cong thirc phdi canh va cong thirc chiéu Niumen cua hop chét 7,7-
dimetylbixiclo[2.2.1]heptan

4. Hop chéat A (CH2N2) c6 momen ludng cuc 1a 4,52D (Cho biét momen ludng cuc ctua fomandehit
1a 2,33D). Chat A phan Gng v6i amoniac cho hop chit B (CHsN3). O nhiét do thuong A chuyén
hoa thanh hop chat C (C2H4N4) néng chiay & 210°C. O nhiét dd cao A chuyén héa thanh hop chat
E (CsHsNs) nong chay ¢ 350°C.

a) Hay viét (co giai thich ngan gon) cong thirc cau tao cac hop chit A, B, C va E.

b) Viét co ché cua phan tng tao thanh B, C va E.

¢) So sanh (co giai thlch) luc bazor cuaA B,CvaE.

d) Dung cong thiic cdu tao, viét phuong trinh phan tng cua A voi MeOH, HzS, dung dich NaOH
dic va voi AgNOs tao két tiia AgoCNo.

CauII (3,0 dzem)
1. Xéc dinh cau tao ctia cac hop chit chua biét trong so d6 sau:

Mglete 1)A PBr. NaCN  H,0* _ SOCI AICI3, t° H,, Ni, t° HSO,d, t°
A 9 B c 3 D g E 2 G 3 H 2 | 29004

J
2) H,0
NHAc
mCPBA CHsCN HsO"  AcO (2mol) 1) NaOH (1 mol)
-K——— L -M ~N OMe
H (C11H1,NO) 2) Me,SO,/NaOH

2. Ba hop chat P, Q, va S ¢6 cung cong thire phan tr CoH1403. Nguoi ta thyc hién qua trinh chuyén
hoéa P theo so do sau:

CoH4(OH)o/H* 1) Na/EtOH 1) (i-PrO)3Al/i-PrOH 1) Og
P1 (C14H1504) R P2 (C7H120,) 5 P3 (C7H10)
) H30 2) H,S0, d, t 2) Zn/AcOH

a) Biét P4 c6 cong thirc O=CH-CH,-CH,-CO-CH,-CH=0, hiy xac dinh cong thirc cu tao cia P,
P1, P2 va P3 trong so do trén.

P4
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b) Khi xtr 1y cac chét Q hodc S béng EtONa/EtOH déu tao ra P. Xac dinh cong thirc cdu tao cta Q
va S. Giai thich ngan gon sy chuyén hoa Q va S thanh P.
3. Pirimidin va dan xuit cta n6 c6 kha nhiéu hoat tinh sinh hoc nhu khang khuén, khang nim,
chéng sbt rét, khang virus HIV... So db duéi day dung dé téng hop 2-amino-6-aryl-4-(5-hydroxi-
4-metylcumarin-6-yl)pirimidin (chit Z)

OH

AcOH, ZnCl,, t° . CH;COCH,CO,Et x ArCHO v HN=C(NH,),.HClI
AICl; khan, t° t°
OH

Hay cho biét cong thirc cAu tao cua cac chat T, X, Yvaz trong so dd trén.

Céau III (4,0 diém)

1. Mot monosaccarit A khong quang hoat c6 cong thirc phan tir CsH1006. Chét A ¢ phan tng véi
thudc thir Feling nhung khong phan tmg v6i nudc brom. Khir A bang NaBH; tao thanh cac hop
chat B va C ¢ cung cong thic phan tir CsH1206. Khi bi oxy héa boi HIO4, 1 mol B hodc 1 mol C
déu tao thanh 6 mol HCOOH. Khi cho B hodc C phan tmg véi anhydrit axetic déu tao thanh san
pham c6 cung cong thirc phan tir C1gH2402. Khi oxy héa manh, A tao thanh axit (D, L)-idaric. Hay
xé4c dinh cdu trac cua A. Giai thich tai sao A c6 kha nang phan tmg véi thude thir Felinh? Biét axit
idaric ¢6 thé thu duoc khi oxy hoa idozo bang HNOs.

2. Cho N-benzoylglyxin phan ting véi anhydrit axetic thu dugc chat D (C11H11NO4). Chat D sau dé
dé dang chuyén thanh chéat E (CoH7NO3). Khi cho E ngung tu v6i benzandehit (ti 18 mol 1:1, ¢o
mit natri axetat) cho chat F (C1sH11NO3). San pham thu dugc sau khi khir chat F bang hydro (xtic
tac Pt, t°) dem thuy phan trong méi trudng axit s& tao ra aminoaxit G. Xéac dinh cong thirc cau tao
ctia cac chat D, E, F va G. Goi tén G.

3. Chat trung tinh X (C42Hg1NOs) 1& mot glucocerebroside co vai tro kiém soat qua trinh trao doi
chat qua mang té bao. Ozon hoa X rdi ché hoa v&i (CHz)2S/H20 thu dugc hop chat K (C1aH2s0) va
mot dung dich (dung dich 1) ma goc quay cuc khong thay doi theo thoi gian. Ché héa dung dich d6
v6i f-glucozidaza thu dugc D-glucozo va hop chit L. Thuy phéan L trong dung dich NaOH thi thu
dugc hop chat M (C17H3sCOONa) va hop chat N chia nito. Dung dich N ¢6 su quay hd bién va
phan tmg véi HIO4 cho hdn hop san pham c6 chira axit fomic.

a) Hay cho biét cong thic cdu tao cua K, M va N.

b) Xéc dinh cong thirc cdu tao ctia X.

¢) C6 bao nhiéu dong phan 1ap thé tng véi cong thirc cau tao cua X?

Cau IV (4,5 diem)
1. Dung co ché dé giai thich qua trinh tao thanh san pham trong cac phan ing sau:
2 o CO,Me b) HoN MeO
= o
AcOH
MeO,C co,Me 1) NaH 0 F3Ck/co2Et * -
2) o~ ove NH
CO,Me bo,Me . C)\VcozEt
d
g Me0,C—=—CO,Me cope | @ SOCeHiMep $0,CeHs-Me-p
7 + N CHap(COENaH N~
COaMe COMe Ph” \(_T/
COZ e
CO,Et

2. Policacbonat 13 mot loai nhwra trong sudt, bén va khong gion duogc str dung 1am mii bao hiém. Tur
cumen va cac chat vo co can thiét, hay viét phuong trinh tong hgp policacbonat c6 cong thuc &

dudi day:
I
\<O OJ\>
n

Policacbonat

3. a) Giai Nobel Hoa hoc nim 2000 dugc trao cho cic cong trinh nghién ciru vé polime din dién.
Polithiophen 1a mot trong s6 polime dan dién dugc nghién ctru nhi€éu do c6 nhi€u tinh chat di¢n
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hoa thi vi. S di polithiophen ¢ nhitng tinh chat thu vi nay 1a do no c6 thé
chuyén tir trang thai khir (hinh v&) sang trang thai oxy hoéa bang qua trinh I
pha tap (pha tap dién hoa hodac hda hoc). Polithiophen c6 hai trang thai oxy
hoéa co ban 1a polaron va bipolaron. O trang thai polaron, trén ba mét xich S
thiophen lién tiép xuét hién mot dién tich duong va mot géc tw do. O trang
thai bipolaron, trén ba mat xich thiophen lién tiép xuat hién hai dién tich  Polithiophen
dwong. Hay trinh bay ciu trac polaron va bipolaron cua polithiophen.
b) Polithiophen c6 thé dugc téng hop tir thiophen vdi chat oxy hoa FeCls. Hay trinh bay co ché cia
phan tng nay, biét trong qua trinh phan ing xuat hién céc tiéu phan vira mang dién tich duong,
vira mang goc tu do (dugc goi 1a cation- -gbc).
¢) Gan day cac hop chét da dién ly (polyelectrolyte) dwgc quan tdm nghién ctru do ¢ nhiéu tng
dung trong cac linh kién dién hoa. Hop chit da dién ly trén co s& polythiophen cang duoc luu tAim
nghién ctru do tich hgp duogc cac tinh chat dién hoa cia polythiophen. So dd dudi day dung dé tong
hop mét loai hop chat da dién ly (chat D). Hay cho biét cong thirc cAu tao ctia cac chit A, B, C va
D trong so do:

Me Br

7\ MeONa/MeOH 2-brometanol 1-metylimidazole FeCl;
A B ~C
S toluen CH3CN CHCl3

n

Cau 'V (4,0 diém)
1. Hop chét X 1a hydroxit ciia kim loai M. Khi X duoc dun néng (trong diéu kién khong c6 khong
khi) thi thu dugc chat rin Y va hdn hop khi Z (& 400K, 1 atm). Hop chéat Y chira 27,6% oxy vé
khéi lwong. Hon hop khi Z ¢6 ti khéi so voi He bang 3,17.
a) Xac dinh cong thirc va tinh phan trim s6 mol cac khi c¢6 trong hdn hop Z.
b) Xac dinh cong thirc cuia X va 'y,
Cho: H=1; O =16; Cr=52; Mn = 55; Fe = 56; Cu = 64; Zn = 65; Pb = 207.
2. Chuan d6 100,00 mL dung dich HC1 0,10M bang dung dich chuan NaOH 0,10M
a) Tinh thé tich dung dich chudn NaOH (V mL) can thém vao 100,0 mL dung dich HCI trén dé
thu duoc dung dich c6 pH = 4,0.
b) Néu dung chat chi thi metyl da cam (d6i mau & pH = 4) cho su chuan d¢ d6 thi sai s 1a bao
nhiéu phan trim?
3. Tinh bién thién entanpy (AH) ciia qua trinh chuyén hoan toan 2 mol nuéc da ¢ 0°C (273K), 1
atm thanh hoi nudc ¢ 100°C, 1 atm. Biét nhiét nong chay cta nudc da & 0°C, 1 atm 1a 6,009
kJ.mol%; nhiét dung ciia nude 1ong (Cp) duoc coi la khong doi theo nhiét do; Cp = 75,31 J.mol’
Lkt b1en thién entropy (AS) cua qua trinh trén 1a 309,08 J.K” 1,
4. Trong phan to XY, téng s6 hat proton, notron va electron bang 45. Trong Y sd notron bang s6
electron. S6 electron ctia Y nhicu hon cta X 13 1 hat. Hat nhan X cé sd notron nhiéu hon proton
1 hat. Thyc nghiém cho biét XY thuan tu.
a) Hay trinh bay chi tiét, ké ca phép tinh va két qua 1ap cong thic phan to XY.
b) Thuyét lién két hoa tri (VB), thuyét obitan phan tir (MO) giai thich lién két hoa hoc trong
phan tir XY nhu thé nao.
-------------------- HET
* Thi sinh khong dwoc sw dung tai liéu;
* Giam thi khong giai thich gi thém.
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