BQ GIAO DUC VADAO TAO  KY THI CHQN HOC SINH GIGI QUOC GIiA THPT NAM 2018
Mén: HOA HQC
Ngay thi thir hai: 12/01/2018

Mbt s6 ki hiéu viét tit Me: metyl; Et: etyl; Ac: axetyl; PCC: piridini clocromat, Ph: Phenyl.
Trong céc quy trinh tong hop hitu co, cAc chét vo co va diéu kién cin thiét c6 du.

Ciul 3,0 c'z':em)
1. Cho céc chét sau day:

PSP

a) Giita A1 va A2, chét nao d& tham gia phan tmg hon véi Br, theo co ché cong electrophin (vao lién két doi
C=C)? Giai thich.

b) So sanh luc axit gilta A2 va A3. Giai thich.

¢) Trong sd cdc chit: B1, B2 va B3, chit no c6 luc bazo 16n nhit? Giai thich.

d) Dé xuit so dd tong hop A2 tir Al

e) Cho so db chuyén héa A2 nhu sau:

CgHy40 l i3 0 PhCHO
H;;O CUO, t c c7

HBr/ Hzozj C4
! Moee J KOH, t° €,4H,,0
VE& (khdng cén gidi thich) cong thirc cu tao ctia c4c chét C1, C2, C3, C4, CS5, C6 va C7.
2. Gian 44 ning lugng orbital (obitan) phin tr (MO) ctia nhém
cacbonyl duqc cho & hinh bén. Gi4 trj nang lugng HOMO (orbital phén cm';'-' s
tir bj chiém c6 mirc ning lugng cao nhit) va LUMO (orbital phan tir T, o,_,

khéng bi chiém c6 mic ning lugng thip nhit) cia CH;CH=O,
[CH,CH=OH]" (khi CH;CH=0 dugc hoat héa bang axit), CN"~ va gi4 trj 29(C)-|-c

nang lugng ctia AO 1s ciia H' duge cho trong bang sau: sp,(cH_‘
CH;CH=0 | [CH,CH=OH]' | CN- | W' Mt
HOMO (eV) | -13,44 14,04 ~12,46 | 0,00 nc{;‘ 44'
LUMO (V) | =9.50 29,74 847 /
Biét ring HOMO ctia phén tir (hoic ion) ndy ¢6 thé tuong tic véi %o "H'

LUMO cta phén tir (ho4c ion) kia. Khoang céch néng lugng HOMO-LUMO cang gén thi tuong téc cang

manh.
a) Dya vao céc dit kién cho biét & trén, glz'u thich vi sao trong phén ung cfng giita HCN va CH3;CH=0 thi

co ché ctia phan tmg 14 AN (nhém CN- tén cong truéc) ma khong phai 1a Ag (H* tAn cong trudc).
b) Bua ra minh chimg vé mit ning lugng d¢ giai thich tai sao khi CH;CH=0 dugc hoat héa bang axit thj

phén img cfng véi CN™ xay ra thusn Igi hon.
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2. Cho so dd ch uyén héa cumen (isopropylbenzen) nhur sau: X
Cr)

s 40 N
T_Hszl,l-; D3 Ho D4
2.PCC CH,OMCl  C4gH2¢NO

OzfXI D1 H2504 D2
CeHsO

V& (khéng cn giai thich) cong thitc c4u tao ciia cdc chat D1, D2, D3 va D4.

Cumen

g

Cau II (3,0 diém) o
1. Cho cis-2-aminoxiclohexanol phan tmg véi dung dich NaNOy/HCI, thu duge chit A va chat B déu c6

cong thic phén tir C¢H,00. Cho trans-2-aminoxiclohexanol phan {mg véi dung djch NaNO,/HCI, thu
dugc chét A. Ca A va B déu phan img v6i thubc thir 2,4-dinitrophenylhidrazin. X4c dinh cong thitc chu
tao clia A va B. D& xuft co ché giai thich sy tao thanh A va B.

2. Phdn img da tic nhén l2 mét phuong phép dé tong Y o o
hop céc di vong. Dj vong X dugc diéu ché theo phan timg & m o L+ MH,0ne - M
hinh bén. P& xuét co ché dé giai thich sy tao thanh X. o o NS X

3. Papaverin (hinh bén) 13 hoat chét ding dé bao ché MO A
thude chéng co thit. DE xuit so dd tdng hop papaverin tir 1,2-dimetoxibenzen va o0 N
céc hop chiét hitu co chira khéng qua 2 nguyén tir cacbon. _ @ el
4. Quercetin (chdt chéng oxi héa va lam bén thanh mach méu) c6 thé dugc tdng ~Papaverin -
hop tir 1,2-dimetoxibenzen theo so db sau:
OH
e <8
MeOD CHCIyKOH . OMe0 H,S0, a CsH,,ONO . 1. H;0* HO O 0I
- = F - - -

MeO CoHig0s  KOH ¢ 006 CiongO Citighoy =8 OH

19H2006 19H2004 15H1gNO;7 OH O  Quercetin

V& (khong cén giai thich) cong thirc ciu tao cua céc chit E, F, G va H.

Ciu III (3,0 diém)

1. Metylarbutin (Cy3H;307) dugc tim thdy trong qua I&, khong phan tmg véi thudc thir Tollens (Tolen).
Khi thiy phan metylarbutin bing enzim p-glucozidaza, thu dugc D-glucozo va hop chét thom A
(C7H30,). Cho A phan img véi HI, thu dugc chit B (CsHsO,) khong mau, phan tir khéng phéan cyc, c6
tinh axit va phan g dugc véi nuée brom. Khi d€ lau trong khong khi, cht B bj oxi héa tao thanh sin
phdm ¢6 mau da cam. Cho metylarbutin phan tmg véi lwgng du dimetyl sunfat trong moi trurdmg kiém,
thu dwoc chét C. Thity phén C bing dung dich HCI loéing, thu dwgc 2,3,4,6-tetra-O-metylglucozo va chit A.
a) Xéc dinh (c6 giai thich) cong thirc cdu tao clia A, B va cAu tric cia metylarbutin.

b) Metylarbutin dugc tdng hgp theo so db sau:

H _OH
Ac,0 P
AN A - ﬁ- F 2% Metylarbutin
0 OH  CigHnOy  Cy4Hj9BrOg 82Y CyHy0,, ¥

+ V& (khéng cn giai thich) cAu tric cia cdc chit D, E va F.

+ D& xult co ché dé giai thich sy hinh thanh E va F.

2. Thiy phin hoan todn mét axit X (C10H1407NsP), thu dugc adenine (hinh dudi), cacbohidrat Y
(CsH100s) va axit photphoric theo ti 1§ 1:1:1 v& s6 mol. Axit X khong phan tmg véi thubc thir Tollens
(Tolen). Y tham gia phan img trdng guong; oxi héa Y bing nuéc brom, thu duge axit CsH,oOs quang
hoat; oxi h6éa Y bing HNO;, thu dugc axit CsHgO, khéng quang hoat. Y va cacbohidrat X1 (chét so sanh)
¢6 cdu hinh thu¢c ddy D va cing tao thanh mét osazon. Thoai phan Wohl X1, sau d6 oxi héa san phdm
tao thanh, thu dugc hop chét C4}{6‘06 khéng quang hoat. Thity phan khdng hoan toan X, thu dugc adenine
va X2 (CsH;1OgP). Khir héa X2 bang H,/Pd, thu duoc chit X3 (CsH)305P) khéng quang hoat. Thuy phan
X bang dung dich NHj loang, thu duge muéi amoni cia H3PO, va adenosine. Xir 1 adenosine bing
Me,;S04/NaOH, thu dugc chit X4. Thiy phan X4 trong axit, thu dugc chét X5 (CsH160s5). Khi oxi héa
manh X5, thu dugc axit 2,3 -dimetoxibutandioic khéng quang hoat.
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X dinh (c6 giéi thich) céu tric cda X, Y, X1, X2, X5 va adenosine, trong 6 hop phin cacbohidrat Y
duoc bidu dién duéi dang cdng thitc Haworth (Havooc). Biét nguyén tir C1 ciia hop phan cacbohidrat trong
axit X ¢6 cau hinh /8 va adenine tao lién két tai vi tri nguyén tir N c6 Iyc bazo yéu nhit.

NH,
NN
00
NZ >N Adenine
H
Ciu IV (3,0 diém)

1. Atropin (Cj7H23NO;) 12 ancaloit thién nhién c6 doc t!'nh, cb tac dl_mg
gian co. Thiy phén atropin, thu dugc tropin, axit atropic (hinh bén) va
axit CsHsCH(CH,OH)COOH. Tropin la ancol khong quang hoat. Khi

-

o
g
&

£

ﬁz

dehidrat héa tropin, thu duoc tropiden (hinh bén). ' Axit atropic Tropiden
a) V& (khéng can giai thich) céng thirc ciu tao cua tropin va atropin. N

b) D& xuét so dd tong hop tropin tir MeNH; va chét X (hinh bén). i & O O
) Tropin phén timg vi Y (hinh bén), thu duge benztropin 1a hoat chét  }j~cooE: :

ding @ bao ché thubc chita trj bénh Parkinson. V& (khong cdn giai X N,
thich) cong thitc c4u tao cua benztropin. 5
2. Vitamin B6 (ki hi¢u 12 K, chira di vong piridin) dugc tdng hop theo so dd sau:

OEt
CN . 0
& i OH HNO4 PCls H,/Pd, t° HCI/180°C NaNO,/HCI
E—>F — G = B ~ ! e &
CgHysNO
o HN"70 ¢ H.N0, C1oH10CINGO;  CygHiNgO  CgHysNsO g

V& (khéng cén giai thich) cong thitc cdu tao cua céc chit E, F,G H,IvaK
3. Murrayafolin (T) 12 ancaloit dugc phan 14p tir thyc vét. Trong phong thi nghiém, murrayafolin duge
tong hop theo so db sau:

Ly 2s Y
N (o] NaOH, t°

OO om0 mont s o W) T
L 257y M H H NaOMe C14HiaNO, Cy3HysNO, C“HuNOa . ‘ OMe

a) V& (khong cén giai thich) cong thirc cu tao ctia cc chit 0,PvaqQ.
b) DE xuét co ché ciia phan tmg chuyén héa L thinh M.

N
H

Ciu V (4,0 diém)
1. Hop chét thom vanillin Ia tién chét trong tdng hop héa hoc va sinh tdn g hop.
a) Con dudng sinh téng hop vanillin tix tyrosin theo so db sau:

l@/YCOOH Pyridoral ) NADPH_ HOWEl . _HOVE2 . 1E3 Mer@,CHO
o 1l . § T 2)SAM
HO Ty r::f‘ CqHgO4 CoH10O4 CoHg0s M g0, ) HO Vanillin
Biét ring, pyridoxal 12 enzim deaminaza, NADPH ¢6 tinh khir twong ty nhu NaBH,, E1 I3 enzim
dehidrat héa, E2 14 enzim hidrat héa, E3 12 enzim, SAM 14 tac nhan metyl héa tuong tr nhu Mel/Ag,0.
+ Vai trd cuia enzim E3 12 gi?
+ V& (khéng cin giai thich) cong thirc c4u tao cua cAc chét A, B, C va D.
b) Vanillin chuyén héa thanh dihidroxiphenylalanin theo so d3 sau:

H COOH
Voriin 1902500 | A0 HAPAT . 1B oo w8 __ OID/\I/
KOH AcONa 2. NHy HO NH;
V& (khdng can giéi thich) cong thire cAu tao c4c chét I, K, L va M.

-~ s
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2. Glicozit thién nhién X chira hgp phin quercetin (xem cong thirc & Cu I1.4). Thity phan X bing enzim
a-glicozidaza, thu dugc chét X1 (CHy205) va chét X2. Thity phan X2 bing enzim B-glucozidaza, thu dugc
chit X3 (CéH1206) va quercetin. Metyl héa hoan toan X rdi thity phén san phdm c6 xtic téc axit, thu dugc
cht X4 (CoH,50s), chit X5 (CsHy306) va chit X6. Oxi héa X4 bing HNOs, thu dugc chu yéu 1a axit
(2R,4R)-2,3,4-trimetoxipentandioic, axit meso-2,3-dimetoxibutandioic va axit axetic. Oxi héa X5 bang
HNO; tao thanh axit meso-2,3,4-trimetoxipentandioic. Cho biét, X1 ¢4 c4u hinh L, X3 ¢6 c4u hinh D va X6
ton tai & mét c4n bing xeto - enol.

Xdc dinh (c6 giai thich) cdu tric cia cac chit X1, X2, X3, X4, X5 vi X, trong d6 céc hop phén
cacbohidrat duge biéu dién disi dang cong thirc Haworth (Havooc).
3. Peptit tyr nhién Y ¢6 cau trtic 'Peptit-Asn-Gly-Peptit’ dé lau trong moi truémg kiém nhe thi ¢6 sy giai phéng
amoniac tir doan mach Asn-Gly. Ngu d¢ lau thém mét thoi gian nita trong didu kién ndy thi
peptit Y chuyén héa thanh hai peptit méi Y1 va Y2 12 ddng phin cia nhay, X4c dinh ciu ,[ Gat,
triic cla céc peptit Y1 va Y2. Giai thich qu4 trinh chuyén héa Y thanh Y1 va Y2. Biét CiC N COOH
doan mach 'Peptit va Peptit® khéng bj bién dbi trong didu kién trén. Sy s e

Cau VI (4,0 diém) | P— el A
1. Cho céc hé lwgng tir X: H, Li**, B*". Ki hiéu ning lrong electron ctia mdi hé 12 E5[X] (don vi eV); 5

s6 lugng tir chinh. Két hop i thuyét véi thue nghiém, ngudi ta thu dugc ddy gid tri ning lugng cho mol

hé nhur sau:
; E] E, EJ
Dy a: B~ -340,0 85,00 -37,77
Diy b: H -13,60 -3,40 -1,51
Day c: Li** ~1224 -30,60 -13,60

a) Chi ra quy lujt lién hé (dang bidu thirc) giita E,[X] véi sb Iuong tir chinh n trong mdi ddy trén. Tinh

E4[X] cho mdi day. . . . L
b;[I))(;]ra vao bang trén, x4c dinh gi tri ning lugng ion héa clia mdi hé. Giai thich.

2. Cho so db chuyén héa sau:
Pb NaOH dic, du,tj X1 COz_ X2 dd NaOC! X3

CH;COOH loéng, t° to to
3 OP Do X5 + X6
x5 o CHuCOOHIng 7, 0w Ph;0,
3 CH,COCH
'@."‘b HNO;  @ic,néng X5
Q\\&' lodng, lanh
Kl 0N 5y X9 +X3

Céc chét tir X1 dén X9 déu 12 hgp chét cia chi. Phan tmg nhiét phan X2 tién hanh trong binh kin

khéng chira khéng khi. . _ . ] '
a) X4c dinh céng thirc phén tir cia c4c chét tir X1 dén X9 va viét phuong trinh héa hoc ctia céc phan img

Xxay ra.

b) Hoa tan hoén toan 0,5 gam Pb304 (M, o, = 685 g-mol™) trong dung dich HI djc, du. Didu chinh pH
ctia dung dich sau phan tmg v& khodng 4 + 5 rdi chuin d% ngay dung dich thu dugc bing dung dijch
Na;5,03 0,10 M thi hét ¥ mL. Tinh V.
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