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BQ GIAO DUC VA PAO TAO KY THI CHQN HQC SINH GIOI QUOC GIA THPT
PE THI CHINH THU'C , NAM 2016
Mén: HOA HQC

Ngay thi tht hai: 07/01/2016
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?% AN Q*H“Kggjg Thor gian: 180 phut (khong ké thoi gian giao dé)

(Dé thi c6 03 trang, gom 05 cdu)

M3t s6 ki hidu viét tit: Me: metyl, Et: etyl, n-Bu: n-butyl, +-Bu: fer-butyl, Ph: phenyl, Py: piridin,
m-CPBA: axit m-clopebenzoic, Bn: benzyl, PCC: piridini clocromat, d: déc, xt: xuc tac.

Caul (3,5 diém)
1. Adamantan (dugc dat theo tur adamas trong tiéng Hi Lap c6 nghia 14 kim cuong) dugc Prelog va
Seiweirth tong hop theo so do:

COMe
r© 1 A O 'to
Ne,CHjBr, N,H, B 1)H,0, OH, ¢ C YAz D Hy/Ni,
CO,Me C4H;¢0s MeONa, t° C14Hy004 2) H,0* C\oHi04  2)Bry, CCl,  CigHigBra

0 Adamantan

Hay cho biét cAu triic ciia cac chit A, B, C vaD.

2. Chét E va G c6 cung cdng thirc phan tir CioHia. Chét E khong 1am quay mit phing anh sang
phén cuc, khdng bi oxi héa bang KMnOy trong mdi trudng kiém. Chét G 1am quay mat phing 4nh
sang phéan cuc; khi bi oxi hoa bang KMnOy trong mdi trudng kiém, G cho mudi cua axit benzoic.
Viét cong thirc va goi tén cua cac chit E va G.

3. Cho so d6 chuyén héa: Me o Me
NeNH gy mOPBA xp o Bu,  x3 5, [X4]——>Go
Me CHy, CHCl; CeHpo CHCL coH, 0By, ERO B
Viét cong thitc c4u tao cha céc chat X1, X2, X3 va X4. Me
4. Methadon 1 chéit dugc diing 1am thudc cai nghién ma tay phd bién hién ph Ph Me
nay. Tir Me;NH, PhyCH-CN, EtOH, CH,=CH-CHj; va céc chit vb co can X)\ _Me
thiét khac, viét so dd téng hop methadon (bd qua yéu tb 1ap thé). Et0,C L
Caull (4,5 diém) Methadon ~ Me
1. Cho so d6 chuyén héa: m-CPBA
1) H;0"

—_— 3 A pp—_—
2) CrO5/Py CegH,c0 1) NH,OH 1) LiAlH,4 p-NO,-C¢H,-CHO
L~ » C » D » E

2) HyS04 2) Se, t° OH; ° CH1N;0,
Viét cong thirc cAu tao cua cac chit A,B,C,DVvaE. Biét B 1a mét d-lacton.
2. Este ¢6 thé bi thily phan trong méi trudng kiém, trung tinh va axit.
a) Viét co ché thay phan etyl axetat trong mdi truong kiém, trung tinh va axit.
b) Ngudi ta nghién ciru dong hoc cta phan tmg thiy phén 4-nitrophenyl axetat nhu sau: Nhé mot
giot (0,02 mL) dung dich 4-nitrophenyl axetat ndng d6 0,01 M (loéng, gin nhu khéng mau) vao 4 mL
dung dich d@m X (pH = 10, khéng mau), khudy déu, thu duoc dung dich Y ¢6 mau vang xuét hién.
Chiéu mot chum tia séng don séc c6 budc séng 400 nm qua dung dich Y dung trong cuvet c6 chiéu
day 1 cm. Do d6 hép thu quang 4 ctia dung dich Y theo thdi gian #, thu dugce két qua nhu sau:

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

4 0,11]0,19]0,2610,31]0,35]0,39]0,420,500,54{0,57 | 0,591 0,64 | 0,90 | 0,90

Giai thich tai sao dung dich Y ¢6 mau vang va tinh ndng d (mol-L’") ciia 4-nitrophenyl axetat trong
dung dich Y tai # =300 s. X4c dinh d§ hép thu quang cta dung dich Y tai 7= 1000 s.

¢) Néu trong thi nghiém & céu (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 d6 hap thy quang la bao nhiéu?

Cho biét: D6 hép thu quang 4 cta dung dich loéng phy thudc vao ndng @6 C (mol-L™") ctia chét
hép thu trong dung dich, chiéu day 16p dung dich / (cm), hé s6 hép thu mol ¢ (L-cm"-mol'l) dac
trung cho ban chét cia chét hép thu va tuan theo dinh luat Lambert - Beer: 4 = £lC; 4-nitrophenyl
axetat hip thu quang khong déng ké & budce séng 400 nm; dung mdi sir dung trong cac thi nghiém
14 nuée; trong nuée, pK, cla 4-nitrophenol 1a 7,15.




3. Tamoxifen duge sir dung d& san xuét thudc Nolvadex diéu tri ung thu vi. Dé tdng hop tamoxifen
ngudi ta 1am nhu sau: Cho axit phenylaxetic tuong tac v&i PCls rdi phan ung v6i metoxibenzen
trong sy c6 mit cia SnCly, thu duge chét G. Chét G phan tng vdi Etl ¢6 mét NaH tao thanh chat H.
Chét H téc dung véi EtSLi (hodc BBrs3), thu duge chét I (C16Hi602). Sau khi kiém hoéa, cho I phan
tmg véi 1,2-dicloetan, thu dugc chét K (C15H190,Cl). Chét K phan tmg voi phenyl magie bromua, sau
6 san phim tao thanh dugc xi If trong mdi trudng axit loang, thu dugc chét L (Cy4H250,Cl). Duéi tac
dung cua HCI trong metanol, L chuyén thanh chit M. Amin héa M bing Me,NH, thu duoc
tamoxifen co cong thirc CogHyoNO. Xéc dinh cong thirc chu tao clia céc chitG, H, L K, L, M va
tamoxifen.

Cau III (4,5 diém)

1. Ertiprotafib duoc sir dung lam thubc khang té bao ung thu. So d6 tong hop ertiprotafib nhu sau:

Me O Me
Mo Dnbuli Me@COC‘ . oo U)o

]l\_] 2 Bemandehic 4 DPCC_ 5 Me c 2 op 1) Bn"~Br _ >_COOH
Me">Ng~ 3HH0 2)NH/OH C3H S SnCly Cy,Hp008  2) NaOH S Me Bl

3) Hy0* —

X4c dinh cong thic céu tao clia cdc chat A, B, Cva D. M¢ Me  Ertiprotafib
2. Chét E (C17H2NOy;) dugc tach ra tir mot loai sao bién. Thity phan E nhd enzym f-glicozidaza, thu
duoc chét G (CeHy0s, thude day D) va chit H. Cho E phan mg v6i Mel/Ag,0 du, sau d6 san
phdm dugc thiy phan trong mdi trudng axit, thu dwgc axit (2S,3R)-3-hidroxi-1-metylpirolidin-2-
cacboxylic, chit F (CsHj60s) va chét I (CoHis0s). Khi oxi hoa F va I bdi HNO;, thi tir F thu duge
hén hop axit trong d6 c6 axit axetic va axit (25,385)-2,3-dimetoxibutandioic (-T), con tir I tao thanh
axit axetic, axit (2R,3R)-2,3-dimetoxibutandioic (+T) va axit 2,3,4-trimetoxipentandioic khong quang
hoat (chét K). Pun néng H, thu duoc chét L (C1oH1aN204). Biét pirolidin 13 di vong no nim canh
chira 1 nguyén tir nito.

a) V& cong thuc 14p thé ctia chét K va chi 15 yéu td dbi xtmg trong cAu trac ciia K.

b) V& cong thirc chibu Fiso cta F va I, ghi rd cAu hinh tuyét dbi cta cac nguyén tir cacbon bt dbi.
¢) Xac dinh chu tric cia H, L va cho biét L c¢6 quang hoat khong?

d) Xac dinh cAu tric ciia E va ve& cong thirc phéi canh cua E.

3. Bismaleimit tinh thé 1éng (BMI) dugc sir dung trong cdng nghé dién ti, hang khong vii tru,...
Mot loai BMI dugce téng hop theo so dd sau:

(o)

(e} (6]
d,t° 1) KMnOy, t° [ o H,/Pd soci
H}C HNO; d, t X1 ) Uy X2 Fe/HC X3 BnOH, t; X4 =<=I 5 t: X5 2 X6 2 X7 +X8 BMI
H,S0,d 2) H;0* H;S0,4d C,H;NO, 2:1

Biét X8 13 H,N @coo{m&ooe@mz
8

a) Xdc dinh cépg thitc cAu tao ciia cac chat X1, X2, X3, X4, X5, X6, X7 va BML
b) Viét so do tong hop chat X8 tir X3, octametylen dibromua va céc chat can thiet khac.
Cau IV (3,5 diem) ) - 0 m-HO-C4Hy
1. a) Monastrol dugc ding lam thudc uc - O - /1\11:2 £ CO,Et

A A B 5 ) A \ — HN
ché su phan bao cua céc té€ bao ung thu. NH,” S J\ I M

A i A g onastrol

Trong cdng nghiép, monastrol dugc tong CHO Me™ =0 N7 Me
hop bang cach su dung phin Gng da tac
nhén theo so do hinh trén. Hay dé xuét co ché dé giai thich sy tao thanh san pham ctia phan Gng.
b) D& xufit co ché dé giai thich sy tao thanh san phdm trong mdi phan ng sau:

o} 0
0 MeO,C CO;Me
O MeoH, € o /ﬁ\)?\/ﬁ\ + MOW(xtz o
= 14h OMe MeO OMe ) o o
(0] 0 :

MeO,C CO;Me
2. Phosphoramidon (chat H) 1a chat trc ché enzym thermolysin, mdt enzym thudc nhém proteaza.

A .

Chét H 13 mot mubi dinatri c6 cong thirc Cy3H3N3NaPOjg. Tién hanh phén c&t chit H, thu duogc

I'4

dipeptit leuxyltryptophan (chat I), L-thamanozo (chét K) va mudi NaH,PO,. Pau N cia dipeptit 1
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duge néi véi phan-doan photphat bing lién két N-P. Nhém photphat lién két véi don vi K qua lién
két este. Metyl héa hoan toan H rdi thity phan san phdm, thu dugc 2,3,4-tri-O-metyl-L-rhamanozo
va c4c san phidm khéc khong phéi 1a gluxit. Oxi héa K bing axit nitric lodng, thu duogc axit
monocacboxylic C¢H;20¢ ¢6 mach cachon khoéng phin nhanh. Don vi K trong CHO

phosphoramidon chira céc nguyén tir C2, C3, C4, C5 c6 céu hinh tuyét d6i gibng g1 _on
nhu céc vi tri cacbon twong tmg trong L-mannozo va c6 cau hinh C1 la 1R. Viét
A . L e , Sy : o . H——OH
cong thire chi€u Fiso cia K va cau truc cua phosphoramidon. Cho biét cong thirc
ctia mot sd chét nhu sau: CH,CH(NH,)COOH HO——H
(CHs),CHCH,CH(NH,)COOH HO——H
) Leuxin N CH,0H
Cau 'V (4,0 diem) NH Tryptophan L-Mannozo

,

1. Pé x4c dinh tich so tan ctia Hg,lr, mot mau Hg,I, duoc didu ché, trong d6 iot tdn tai dudi dang
By phén% xa. Dém téc d6 phéng xa ctia miu Hgyl, thi thdy cir 1 mol nguyén tir iot trong mdi phut
¢6 5,0.10"! phan rd. Sau dé, 14y mdt luong du Hg,lh cho vao nude, khudy déu dén bdo hoa. Lay ra
150 mL mau dung dich b#o hoa dé, do tbc dd phan rd dugc 33 phén ré/phut.

a) Viét phurong trinh can bing hoa tan clia Hgoly(r) trong nude. Tai sao thiy ngan tdn tai & dang Hg}'.
b) Dua vao céc dit kién da cho, tinh tich s6 tan ctia Hg,l.

2. Trong cac dang nang lugng bén ving, hidro 1a ngudn ning lugng phong phd va dbdi dao. Céch
str dung hidro hiéu qua nhét 13 tao dién ning tir pin nhién liéu. Xét mot pin nhién liéu dugc tao ra tir
hai dién cuc 2H'(aq)/Ha(k) va O,(k), H'(aq)/H,0(1) véi céc gid tri thé dién cuc chudn (tai p = 1 atm,
T=298 K) twong tmg 14 0,00 V va 1,23 V.

a) Viét cac phuong trinh phan tmg xay ra & mdi dién cuc (anot va catot) va phan img tdng quat xay
ra khi pin hoat dong (c4c hé sb tbi gian). Tinh E, .

b) Thé dién cuc cua pin phu thude vao nhidu yéu t6 nhu ndng dd, ap sudt va nhiét d6. Trong khoang

nhiét d6 hep, bién thién thé dién cuc chun clia pin c6 thé biéu dién bing hé thie: nF %EF = AS°(1)

Biing c4c kién thirc nhiét dong hoc da biét, chimg minh hé thie (1).
¢) Cho pin nhién li¢u d& cap & phén diu véi ndng dd va 4p suit ban dAu ctia cac chit nhu sau:
[H'] (& m&i dién cuc) = 1 M; p(Hh) = 0,95 atm; p(Oz) = 1,1 atm. Tinh E;, khi pin hoat dong & 40°C.
Cho biét entropi (J-K""mol™) ctia Ha(k), O2(k) va HO(l) 1én lugt 1a: 130,7; 205,2; 70,0.
d) Tinh cdng c6 ich cyc dai (kJ) sinh ra boi pin trén, biét trong qua trinh hoat ddng pin trén da sinh
ra 4 mol H,O.

Cho: R = 8,314 F'mol-K™; T(K) = t(°C) + 273; F = 96500 C:mol .
3. Vang thuong cé trong cac loai d4, duge tach béng cach cho d4 nghién tac dung v6i dung dich
NaCN c¢6 suc khong khi. Trong qud trinh nay, vang chuyén thanh [Au(CN),] tan trong nuéc (Phéan
tmg 1). Khi dat dén can bing, phan dung dich dugc 14y ra, vang duoc thu héi bang cach cho phirc
vang tac dung v6i k&m va k€m duge chuyén thanh [Zn(CN)4]2' (Phan ing 2).
a) Viét va can bing phuong trinh ion cta céc phan tmg (1) va (2).
b) Vang trong tu nhién thuong & dang hop kim véi bac. Bac ciing bi oxi héa bai dung dich NaCN
c6 suc khong khi tao thanh [Ag(CN),]. Dung dich c6 thé tich 500 lit chita [Au(CN),]" 0,01 M va
[Ag(CN),] 0,003 M dugc cho bay hoi dén khi chi con 1/3 thé tich ban ddu va dugc xir li bing
39,65 g Zn. Hay tinh ndng dd [Au(CN),] va [Ag(CN),]" sau khi phan ing xay ra hoan hoan.
¢) [Au(CN),]" 1a mot phirc bén trong mot sb didu kién nhét dinh. Ndng @ ctia NaCN 1a bao nhiéu
dé gitt duge 99% theo s6 mol cua vang trong dung dich ¢ dang phirc xianua.

Cho: Zn = 65; [Au(CN),] ¢6 K = 4.10%%;

[Zn(CN), T +26 > Zn+4CN" E°=-126V;

[Au(CN),[+e > Au+2CN"  E°=-0,60V;

[Ag(CN),| +e — Ag+2CN"  E°=-031V,

* Thi sinh khong dwoc str dung tai liéu;
* Cdn bo coi thi khéng gidi thich gi thém.



