BO GIAO DUC VA PAO TAO KY THI CHON BQI TUYEN OLYMPIC NAM 2019
HUGNG DAN CHAM PE THI CHINH THUC
Huebng dén chdm gom 16 trang Moén HOA HQOC

Ngay thi thir hai: 30/3/2019

I. Hwéng din chung

1. C4n bd chim thi chAm dung nhw d4p 4n — thang diém ctia B§ Gido duc va Dio tao.

2. Néu ¢6 cau nao, y ndo ma thi sinh c6 cach tra 161 khéc so véi dap 4n nhung van ding thi van cho
diém tbi da ctia ciu, y d6 theo thang diém.

3. C4n b) chim thi khdéng quy tron didm thanh phin, diém cia timg cAu cfing nhu diém toan bai thl

IL. P4p 4n — thang diém

Cic chif va ki hidu viét tit trong dé thi: Ac: acetyl; Bn: benzyl; Boc: fert-butoxycarbonyl; #-Bu: #-butyl;
t-Bu: fert-butyl;, m-CPBA: acid m-chloroperbenzoic; Cp: Cyclopentadienyl; DDQ: 2,3-dichloro-5,6-
dicyanobenzoquinone; DIBAL-H: diisobutyl nhém hydride; DCC: dicyclohexylcarbodiimide; DMEF:
dimethylformamide; Et: ethyl; LDA: lithium diisopropylamide; NBS: N-bromosuccinimide; Me: methyl;
Ph: phenyl; i-Pr: isopropyl; PCC: pyridinium chlorochromate; TBSCL: fert-butyldimethylsilyl chloride;
THE' tetrahydrofiran; TMSCI: trimethylsilyl chloride; Ts: tosyl; dd: dung dich; xt: xtic tac; eq: duong luong.

Cau I (3,0 diém) -

1. Gian d6 mirc niing lrong orbital phan tr (MO) cuia phén tir CHsCl va 4 E

jon HO™ duge cho & hinh bén. Biét ring HOMO ciia phan tir (hoic ion) -

nay c6 thé trong tac véi LUMO ciia phan tir (hoic ion) kia. Khoang cach -

ning lugng HOMO-LUMO cang gén thi twong téc cang manh. CCl==  wa HO

a) Biéu din sy phan bd electron trén cdc MO; tir d6 giai thich vi sao
phan tmg thé gitta CHsCl va NaOH xay ra theo co ché Sx2.

b) Dua vao md hinh phén tmg thé ctia CH;Cl va NaOH, cho biét tuong OOt o =
quan v& héa 14p thé ciia chét diu va san phim khi phén tmg Sy2 xay ra &
carbon bét déi. Trong tién trinh phén tmg, d6 dai lién két C-Cl, C-OH va
. béc lién két cia C-Cl va C-OH bién dbi theo chidu huéng nao? Giai thich.

GC-CI ez

2. Twistane va Triquinacene 13 céc hydrocarbon da vong duoc sir dung trong nghién ctru Iy thuyét hoa
hitu co v 13m trung gian trong tdng hop héa hoc.
a) Twistane dugc tdng hop theo so db sau:

COOMe 0 (/:}\IJLNL\
©/ CHz-iHCOOMe A12E9% 49 1.Na/NH; A3 M= N_ A4 (Me(i)3P> A5 H2/Pt02:> A6
,p 2. Hz/PtOz ’ (C11H14OZS) t 'l(.‘CIOHlﬁ)
'wistane

V& céu tao cac chét Al, A2, A3, Ad, A5 va A6 (khong can xét dén yéu td 14p thé).
Goi tén theo danh phép TUPAC hop chit Twistane AG6.
b) Triquinacene dugc téng hop theo so db sau:

1. CrO
OH 3 A7 tBOK g 1.CrOi AO Pb(0£0)4 Al0  1.MeOH
2. CH3COsH  (Cy5H 1407) (C1pH140,) 2.H30 (C12H1403) (C12H1203) 2 CELN,

3. MeONa
1. NaOH
— 2.80Cl, All 1. LiAlH, . Al2 H,0,
MeO,C CO,Me i %\\I)[al(\;:}{ (CraHooN200) 2 HCHO, HEooH (CraHadNz) ) Triquinacene

V& ciutao cac chit A7, A8, A9, A10, A1l va A12.
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3 Chét B (CaHasNO) duge sit dung d8 san xuét thubc diéu tri ung thu vii. Cho B phén tmg véi ozone
rdi khir hoa hoac oxi hoa ozonide, déu thu duge B1 (CoH;00) va B2 (Cy7H9NOy). Cho Bl phan ung
v6i NH,OH 1di dun néng san phdm trung gian véi xtic thc HpSOs, sau d6 thuy phén san phim tao
* thanh, thu dwgc aniline vi acid propanoic. Cho B2 phén tig véi m-CPBA sau d6 thily phén san phim
tao thanh, thu dugc acid benzoic va 4-(2- -(dimethylamino)ethoxy)phenol.

a) X4c dinh cdu tao céc chit B1, B2 va B.

b) Phuong phap Hassan tbng hop chon loc 14p thé chit B ¢6 cAu hinh Z (ki higu 13 (Z)-B) nhu sau:
Tmnethyl(phenylethynyl)sﬂane duoc alkyl héa bing EtzAICI c6 mit xtic tic Cp,TiClp sau d6 brom
hoéa bang NBS, thu dugc B3. Ghép n6i B3 v6i PhZnCl c6 mit xic tic Pd(PhsP)s, thu dugc B4.
~ Brom hoéa B4 bing Br, ¢6 mit NaOEt trong dung mbi MeOH, thu duogc BS. Cho B5 phéan Gng voi
4-MeOC¢H4ZnCl, thu duge B6. Cho B6 phan tmg véi NaSEt dé loai nhom methyl, thu dugc B7.
Cho B7 phan tmg véi 2-chloro-N,N-dimethylethanamine, thu dugc (Z)-B.

V& cu triic c4c chit B3, B4, B5, B6, B7 va (2)-B.

Huwéng din chim

1. a) Biéu dién sy phan bd electron trén cac MO; tir d6 g1a1 thich R

vi sao phan ting thé gitta CH3Cl va NaOH x4y ra theo co ché S\2. E - : o
C-Cl o

+ Trong tién trinh phén tng, HOMO ctia nhém OH” twong tac v6i -%- (OH)

LUMO ciia CH;Cl 13 orbital o}, con tréng do mirc nang hrong

clia hai orbital &}, va orbital (n) ciia OH" gén nhau, vi thé tbc do

tao thanh trang thai trung gian phu thudc vao tdc do tao lién két C- Ocu "%‘ 4;— %’
OH va tbc d6 giy C-CL Do d6 béc phan tmg 14 bic 2, co ché ciia Scar Ak
phén Gmg 13 SN2.

+ Phén orbital o & carbon va o dinh huéng nguge chidu nhau v& huéng vé hai phia ctia tryc lién
két C-Cl, do d6 nhém OH’ tAn cong vao phin orbital o, phia dbi dién so véi orbital 6., vi thé san
‘phim bi nghich d&o c4u hinh (Cau hinh R thanh cAu hinh'S v& nguorc lai).”

b) Dua vao mé hinh phan @mg thé ctia CH3Cl va NaOH, cho biét tuong quan vé héa 1ap thé cia chit
d4u va san phdm khi pha.n tmg Sn2 x4y ra & carbon bét déi. Trong tién trinh phan {mg, @0 dai lién két
C-Cl, C-OH va bic lién két cta C-Cl va C-OH bién ddi theo chleu huéng nao? Giai thich.

Trong tién trinh phan tng, bac lién két C-C1 giam dén tir 1 ve 0 con bic lién két C-OH ting dén tir 0
dn 1 (Béc lién két 12 sb electron trén orbital lién kbt trir di s6 electron trén orbital phan lién két chia

cho hai). Trong tién trinh phan tg, mét d electron tir OH" chuyén vao obital o, ting dan, dén téi
bic lidn két C-Cl giam din nén d9 dai lién két C-Cl ting dén dén khi bi dut (khi toan b3 2e ctia OH'
chuyén vao ol ), day cling chinh 13 thdi diém lién két C-OH dugc hinh thanh.

2.a) V& chu tao cac chit A1, A2, A3, A4, A5 va A6 (khong can xét dén yéu t6 13p the).

Goi tén theo danh phép IUPAC hop chit Twistane A6
S

HO OH 0] 0]
MeOOC  cooMe MeOOC  COOMe @ @
% % A3 A4 g AS A6

Goi tén theo danh phép IUPAC hop chét Twistane A6: Tricyclo [4,4,0,0**]decane
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| b) Téng hop Triquinacene. V& cdu tao céc chit A7, A8, A9, A10, A1l va A12.

o) =
M MeO,CHN NHCO,Me Me,N NMe,
A7 A9 Al0 All Al2

3. a) X4c dinh c4u tao cic chit B1, B2 va B

~
N N
ﬁ O
R @
=
B1 4-(2-(d1methylammo)ethoxy)phenol acid benzoic (Z/E)-B O

b) V& céu triic cac chét B3, B4, BS5, B6, B7 va (£)-B.

Tnmethyl(phenylethynyl)sﬂane
O _

OMe
o5 L

T
B6

Caull (3,5 diém)
1. a) Tir 1-(3,4-dimethoxyphenyl)ethanone vi céc chit v0 co cin thiét, viét so dd phan tng tdng hop
acid 2-amino-2-(3,4-dimethoxyphenyl)propanoic & dang hdn hop racemic C.
b) Vi sao khé téch ra dugc hai ddng phan tinh khiét quang hoc tir C bing phuong phép két tinh?
¢) P& thu dwoc hai ddng phén tinh khibt quang hoc, xtr Iy hdn hop racemic C v6i Ac,O du rdi 14y san
phdm cho tic dung véi natri (18,28,5R)-5-isopropyl-2-methylcyclohexanolate. Sau phan @ng, 1am bay
hoi b6t dung méi, thu duge ddng phan C1 kbt tinh. Xt Iy nude loc, thu dwoc ddng phan C2. Khi thiy
phén hai dong phén C1 va C2 trong didu kién thich hop, thu duoc hai ddng phén tinh khiét quang hoc
tucmg ung cta acid 2-amino-2-(3,4-dimethoxyphenyl)propanoic.
V& céu tric cita C1 va C2. Giai thich tai sao tich C1 khoi C2 d& dang hon so véi tach hai @i quang tir
hén hop racemic C?

2. Hastanecine 1a mdt alkaloid c6 mit trong mot s6 loai thuc vat va c6 tac dung phong vé cho ciy.
a) Hastanecine duoc tbng hop héa hoc theo so db sau:

[ 1 <—_(>—o
©;<‘<N—/—\\ 1O C3 ¥——=—-Mgg}> C4 MeO,CCHCOCL 5 TSNy C6

2. PhgP 2. Hy, Pd/BaSOy, quinoline Et;N  (Cy3H,5N30g)
0

Cu C7 _MNHNHMeOH g  LAHCII0%® g LiAlH; <\j§
t0 (C23H25N08) t° (C14H23N305) %%:%Na (C12H17NO5) Histanedine

V& chu tao céc chét C3, C4, C5, C6, C7, C8 va C9 (khong cin xét dén yéu td 14p thé).
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b) Hastanecine dugc sinh téng hop theo so dd sau:

NH, HzN\/\/CH(z c10 Pyridoxalphosphatg C11 Pyridoxalphosphate
HN NADPH Ea T (CH sN,0) -
HO OH
c2 -H,0 ci3  _HO Cl4  NADPH Cyig
(CsH1sNO,) Ea Fox Hastﬁrnecine

Cho biét: C11 chira vong 5 canh; Ea 13 enzyme xtic tac acid-base cho phan g ngung tu, déng vong va
dehydrate héa; pyridoxalphosphate 13 enzyme deaminase, NADPH c¢6 vai trd nhu NaBH,, Eox 13
enzyme oxi hoa.

V& chu tao cac chét C10, C11, C12, C13 va C14.

3. Vincadifformin 13 mdt alkaloid c6 hoat tinh sinh hoc dwoc phén 14p tir loai thuc vat Vinca difformis.
Vincadifformin dugc bén tdng hop tir 3-oxo-secodin-A theo so dd sau:

0]
Toluene 1. P,Ss 1. NaBH, . . .
{ N ————t;)———-»- D1 —p D2 —> Vincadifformin
X
N
H Me ™

(CHyN,05) 2-Mel (), H,,IN,0,8) 2. H,0
COO

3-oxo0-secodin A
V& cu tao céc chit D1, D2 va Vincadifformin. -

Huwéng din chim

1. a) So @ phan tng tdng hop acid 2-amino-2-(3,4-dimethoxyphenyl)propanoic & dang hén hop
racemic (C)
0 H,N_ COOH
H3CO:©)kCH3 1. KCN, NH,CI H3cojij<CH3
H,CO 2. HCL, H,0 H,CO
-b) Vi sao khé tich ra duge hai ddng phén tinh khiét quang hoc tr C bing phwong phéap két tinh? -
Hai d6i quang tinh khiét ¢6 hiu hét c4c tinh chit vat 1y nhu db tan, khbi lugng riéng, nhiét @ néng
chdy,... gidng nhau nén kho tach khoéi nhau trong qu trinh tinh ché théng thudng.
¢) V& céu triic clia C1 va C2. Gii thich tai sao tach C1 khoi C2 d& dang hon so véi tach hai d6i quang
tir hdn hop racemic C?

0\\ 0 O\\
AcHN, ,C-O AcHN_ C-O'
H;CO : O X
H,CO C1 H;CO 2
C1 va C2 13 2 ddng phén dia (diastereoisomer) ctia nhau, ¢6 c4c tinh chét vit 1y khéc nhau nén d& dang

tach khoéi nhau khi két tinh.
2. a) Tong hop Hastanecine. V& c4u tao cdc chdt C3, C4, C5, C6, C7, C8 va C9.

COOMe
o
HO /== =
0O 0O 0 OO 0
N
0 C3 o C4 O Cs
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COOMe COOMe

T ol am &

(6] C9 O
b) Sinh téng hop Hastanecine. V& ciu tao céc chit C10, C11, C12, C13 va C14.

HO CHO

oH NH OH CHO
o DAY G D
H
C13

C10 C11 C12

3. V& chu tao cac chit D1, D2 va Vincadifformin.

Vincadifformin

3-oxo0-secodin A
Cau III (3,5 diém)

1. Verbacosit E (CaoH360,5) ¢6 téc dung gidm béo va loi sita cho phu nit sau sinh, duge tich ra tit che
ving. E dugc tao nén tir hop phin disaccharide va hai hop phén polyphenol. Thiy phan E bing
enzyme f-glycosidase, thu duge E1 (Cy1H3013) va E2 (CsH;903). Methyl héa hoan toan E1, thu duge
E3. Thuy phén E3 bang enzyme a-glycosidase, thu duge E4 (CoH1305) va ES (C20Hz50o). .

a) Oxi héa E4 bing HNOs, thu dugce chi yéu 13 acid (2R, 4R)-2 3 4-tr1methoxypentand101c acxd meso-
2,3-dimethoxybutandioic va acid acetic. Cho biét E4 13 dAn xuit monosaccharide cé cu hinh I.

Xac dinh cAu tric cia E4.

b) Thity phan lién két glycoside ctia ES v6i xuc téc acid, thu duoc san phim khéong phan ung véi HIO,.
Thity phan E5 bang dung dich NaOH lofing, thu dugc E6 (CoH,;50s) va E7 (C11Hp204). E7 (c6 cAu hinh
trans) c6 thé duge tdng hop tir phin ung clia 3,4-dimethoxybenzaldehyde va anhydride acetic (cé xic tic
natri acetate) 1di acid héa. E2 va E7 ciing tao duge san phim E7' trong chuyén héa duéi day:

E2 1. NaCH E2 1. TsCl, pyridine 2" 1. Mg, E,0 E7 H,, Ni E7

2. Mel 2. NaBr, acetone g 191;)(% ®

Xéc dinh ciu tric coa E2 va E7.

¢) Thity phén hoan toan E thu dugc mot trong céc san phdm 13 chit dudng E8 (CsH;204), cling ¢
trong thanh phén cta phan {mg thiy phan D-saccarozo (D-sucrose). Cho E8 phan tng véi NaCN/HCI
sau d6 khir héa bing H,/Pd/BaSO; va thity phén véi xvic tic acid, thu dugc hai ddng phén 14p thé
khong dbi quang E9a va E9b. Oxi héa cic chit E9a va E9b bing HNO; thu dugc hai sin phém twong
tmg E10a (C;H;209) khong quang hoat va E10b quang hoat.

Xac dinh cAu tric cac chit ES, E9a, E9b, E10a, E10b.
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d) Oxi héa E6 bang HIO, rdi thity phan san phdm cta phan tmg véi xac tdc acid, thu duge 2-
- methoxypropandial (C4HgO3), (R)-2-hydroxy-3-methoxypropanal (C4HgO3) va methanol.

Xéc dinh cAu triic cia E1, E3, ES, E6 va Verbacosit E, trong d6 hop phén dudmg duge biéu dién bai
cong thirc Haworth.

2. Hemiasterlin 13 d&y céc hop chét tripeptide ¢6 hoat tinh khang ung thu dugc tich ra tir loai bot bién.
Hemiasterlin-G con duoc tdng hop qua trung gian F bing phan vmg da tc nhan Ugi xudt phat tir
isonitrile theo so dd sau:

MeNH, \/g/ COOH
/©><CHO + CF.CO0n /@X/‘L COan —— /©><(U\ IY
CN" COBn  MeO “COCF; f

Hemlasterlm—

a) Pé xuét co ché phan ting tao thanh sén phim trung gian F.

b) Tir phenol, valine (acid 2-amino-3-methylbutanoic), DCC, Boc,O, BnOH va cic hop chét chira
khong qua 3 nguyén tir carbon, d& xuét so dd tdng hop Hemiasterlin-G.

3. Tamiflu dwoc str dung d8 san xut thudc tri cum va duoc tdng hop theo so db sau:

Br OH )9\ ><(Br
1. (CH;),CO, H* LDA 1. o

OH 2. AcNHBr, SnB Hi H2 - H3 ° o
- . AC T, Ty 2. H3O (Cl 5H23Br2NO4)
LiHBEt, s DDQ, PPhs 0:,@, Br 1. CO, Pd(OAc), Tamiflu

:: >
Bu,N +-BuOH
Uy OCN, u Ac ~.N . 2. EtOH, H3PO4 (C 16H3 1N208P)
H N"HBoc

V& chu tao céc chét Hi1, H2, H3, H4, H5 va Tamlﬂu

" "Huwéng din chim
1. a) Xéc dinh cu tric cua E4
E4 (CoH1305) 13 dan x_uét monosaccharide ¢6 cAu hinh L. Oxi hoa E4 b'?mg HNO3, thu duoc cha yéu la
acid (2R,4R)-2,3,4-trimethoxypentandioic, acid meso-2,3-dimethoxybutandioic va acid acetic.
Céu triic ctia E4 (12 dAn xuft methyl héa ctia L-Rhamnose):

COOH COOH OMe CHO
O0H
OMe OMe OH
OMe OMe OH
MeO COOH HO
COOH OMe HO
: . OMe
acid (2R, 4R)-2,3,4- acid meso CH,
trimethoxypentandioic dimethoxybutandioic E4 L-Rhamnose

b) Xéc dinh c4u tao ctia E2 va E7.
MeO (0]

MeO OH
¢ E7
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E2 duoc x4c dinh tir so dd chuyén héa va ciu tric ciia E7

fp LNaOH gy LTsCl Eon LMe B0 poy HaNi o pg
2. Mel 2. NaBr, acetone % IS:I?(% ®
* Chu tao ctia E2 va cac trung gian khéc nhu sau:
OMe OMe
HO MeO MeO MeO MeO
0 0

HO MeO MeO 7

ot OH OH

OH
E2 E2' 170 E7" E7

¢) Xéc dinh céu tric cic chit ES, E9a, E9b, E10a, E10b

E8 ciing c6 trong thanh phin ctia phan Gmg thity phan D-sucrose nén E8 c6 thé 13 D-glucose hosic D-
fructose. Tir y nghiia ciia phwong phép tdng hop Kilian-Fisher, vi E10 khong quang hoat nén cAu tric
ctia E8 (D-glucose), E9a, E9b, E10a va E10b la:

CHO 'CHO COOH COOH

HO, —OH HO— —0H  HO—]
o OH —OH —OH —OH —OH

HO— HO— HO— HO—
OH —OH —OH —OH —OH
on —OH —OH —0H —0H
OH CH,OH CH,OH COOH COOH
E8 D-glucose E9a E9b E10a E10b

d) Xéc dinh céu tric cia E1, E3, E5, E6 va Verbacosit E, trong d hop phén dudng duge biéu dién
bdi cdng thirc Haworth.

E6 12 din xuét cia D-glucose, oxi héa E6 bﬁng HIO4 sau d6 thiy phén véi xtc tac acid, thu duge
2-methoxypropandial (C4HsO03),. (R)-2-hydroxy-3-methoxypropanal (C4HgOs) va methanol. Do d6,
thue hién ghép manh thu dugce cAu tric coa E6 1a:

MeO
OH + OHC—/ . 4+ MeOH c——— OH
OHC OMe
OH OM
E6 ©

Chu tric ciia E5 (chira hop phin E7) la:

MeO.
MeO OMe 0 OMe
| MeQ 0O Q\( OH
MeO‘M OH '
K7 ES 0 OMe
Thuy phén lién két glycoside ciia E3 v6i xtic tac acid thu duge sin phim khéng c6 kha ning phan tng

v6i HIO4. Do @6, nhém ester & vi tri C4-OH.
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CAu tric caa E1, E3 va Verbacoside E nhu sau:

on HO, OH
(o} oFH 00—\ é
H MeO. 0 OH
0
Vi 0
(6] OH
OMe OH o
OH OH OMeOMe Verbacoside E OH OH

2. a) P& xuét co ché phan tmg tao thanh san phim trung gian F.

P& xuit 1:
e
CHO /\ c—N COOBn (CN COOBn
MeNH. NH
2 —  MeO d —\ OH
Oﬁ/
CF,4
COOBn
C COOBn
\o — » C/ COOBn
(> O-H
/
CF3 COCF
CF3
Péxudt2: ‘ . S S

I (@I X
'/—\C COOBn COOBn . //N COOBn
MeO TN

r 7
D
H
C
N

NS

/

N~ >COOBn
COOBn
COCF3

O CF3

b) Tir phenol, valine (acid 2-amino-3-methylbutanoic), DCC, Boc,O, BnOH va céc hop chét chira
khong qua 3 nguyén tir carbon, @& xuét so @b tbng hop Hemiasterlin-G.

l 1._-CO0Bn ‘
COOH 1. SOCl,/MeOH HN CHO KzC03 NH._ =y ~COOBn

H,N . COOMe 1. Boczo BocN
e e ]
/\( 2. Mel I 2. DIBALH /\( 2. CF3C02H
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1. H,/Pd
CHO N e OMe
/@ 1. Mel/KOH J@/ 1. Ac,0/K,CO; OMe 2. NBS/NaOH T
HO 2. CHCls MeO 2. SOCIZ/MeOH MeO 3. dd NaOH MeO
4.PCC
0
NaH ome M NaBH,CN OH H,N coosn,DCC
Mel ) 2. dd NaOH - oc
MeO 3 Boc,0 MeO 2.H,/Pd
1. HN COOBn o |
N COOH
2. Hy/Pd MeO ~NH 0
3. HBr Hemiasterlin G

3. V& chu tao cac chit H1, H2, H3, H4, H5 va Tamiflu.

e e M@ A% bofe

B O-ac H  NH, HsPO,
Hl H2 H4 Tamiflu

CaulV (3,0 diém)

1. P& nghi co ché ciia céc phan tmg sau:

a) 0 b) MeO, —
E“j/\o 62 1. PhLi, EtZO C% 3. TsOH, H,0 {?\
0 | 0 ud® OH CH2C12
Me

O
9 2SO %

@ 1. CHBry/NaOH 4.NH,, t° _ OH
J— - >
2. MeLi 5. CICH,COOMe, KOH ! N-co,Me

6. MeOK =N
HO
2. Chét I ¢6 hoat tinh khang sbt rét 12 mot dn xut méi ciia chloroquine. | NS “
Tt 4-aminoacetophenone, 4-fluorobenzaldehyde, 3-chloroaniline, diethyl =
2- (ethoxymethylene)propandmate Ac,0 va céc hop chét chira khong qua 3 N—N
nguyén tir carbon, dé xuét so db tdng hop I. Cho biét céc chit vo co va didu O 7 O
kién phan trmg c6 du. HN 1 F
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Huéng din chim

1. P& nghi co ché ctia cdc phan tmg

a) Q 0 0
EU\/‘E\O( T 1
0 I o 0
| B3l ¢ e
. I =

1) NH,, t©

o 2) CICH,COOMe 1
KOH 9

2. D& xuft so @ tong hop I

Et0OOC,  OEt
H,N ol = Ny Cl Ny Cl N cl Ny cl
Et0OC I NaOH || pCls | NH; |
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Cong nghé diode phat quang hiiu co (OLED) tao ra hinh anh c6 mau shc chan thyc, bao vé mit, tiét
kiém dién. V4t ligu dé ché tao diode gdm céc 16p ban dan hiru co 12 polymer hogc vt liéu phan tir
duoc dit gitra hai dién cuc.

1. a) D& xult mot so b tdng hop chét K (12 sén pham trung glan d ché tao vat liéu ban din hitu co) tir
cac héa chét duge cho dudi ddy. Cho bidt cac chit vo co va didu kién phan ing c6 du.

OH
EtOOC OFt ]'3 HO O
NH = “OH Pd(PhsP);
2 Et00C N, O
OMe K N\

b) Phirc chét K1 va K2 13 hai ddng phan hinh hoc ctia nhau duge sir dung lam vét lidu ché tao diode
phét quang hitu co. K1 va K2 dugc tao thanh khi K phan tmg véi Al(Oi-Pr)s.
V& cAu tric cac chit K1 va K.

2. Chit L duge sit dung d8 ché tao diode phét quang hitu co mau xanh va duge tbng hop theo so b sau:

0 )
e |
e Br
MeOOC H—=—=—Ph (eq 0 )
Meooc><:_: ooy 30C g, B P g3 O, 1
= —Br CuCl, NH,OH.HC 20°C CasHar0n)

n-BuNH2
V& cu tao céc chit L1, L2, L3 va L. Cho biét chét L chuta bo khung naphthalene, mot lién kétbava 6
nhom phenyl.

3. 2) D& xuft so d téng hop polymer M1 tir vinyl acetate. Cho biét céc chit v6 co va didu kién phan

uing c6 da.
SRS

(0] () O O (@]
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b) Polymer hoa (S)-2-methyloxirane (C3HgO) trong mdi truong kiém cho san pham polymer M2.

Viét co ché phan ung tao thanh mot doan mach polymer M2 kém theo ybu 6 lap thé va cho biét
polymer thudc loai l4p thé nao trong sb isotactic, syndiotactic hoZc atactic.

Thyc hién phan Gng polymer hoa monomer trén trong mdi trudng acid thi polymer thu duge ¢6 14p thé
nhw thé nao? Giai thich bing co ché phan ting.

¢) Hai hop chét oxetan-2-one va 4,5-dihydrooxazole cé thé tr tuong tac 0 N

v&i nhau theo t§ 18 mol 1:1 d& hinh thanh copolymer M3. Cho biét co j [ \>

ché ctia phén tmg polymer hoa va cAu tric cia copolymer hinh thanh oxetan-2-one 4,5-dihydrooxazole
trong phan tng trén.
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Huéng din chim

1. a) P& xuit mot so b tdng hop chit K
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b) V& chu triic céc chét K1 va K2

Tuy nhién, K1 va K2 codn ¢6 cic ddng phéan quang hoc tuong tmg véi hai ddng phan hinh hoc 1a:
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2. Ve céu tao céc chat L1, L2, L3 va L.
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3. a) P& xuét so dd tdng hop polymer M1 tir vinyl acetate

Polymer hod vinyl acetate trudc tién tao thanh poly(vinyl acetate). Sau d6, poly(vinyl acetate) bi thiy
phén trong diéu kién phan tng d8 tao thanh poly(vinyl alcohol).

Ciing trong didu kién phan tng, mot phin vinyl acetate bi thity phén tao thanh mdt enol va enol dé
dang bi tautomer héa tao thanh acetaldehyde:

OAc H3O®
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Phan tmg gifta poly(vinyl alcohol) va acetaldehyde tao thanh polymer cé cAu tao nhu mong mudn. Qua
trinh phan mg duge mo ta nhur sau:

7 %
lH3o@
OH OH OH OH OH OH
FANAAAN — % S A o
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b) Polymer héa (S)-2-methyloxirane (C3HgO) trong moi trudng kidm cho san phdm polymer M2.

Trong méi trirdong base, base dong vai trd tdc nhéin nucleophlle mg vong epox1de theo co ché SN2 tac
nhén tin cong & carbon it bi 4n ngft khong gian ma khong tAn cdng vao carbon bit dbi. Vi thé, cau hinh
cia carbon bit d6i duoc giit nguyén va céc carbon bét dbi trong phan tir polymer c6 cling chu hinh.
Polymer vi thé thudc loai isotactic.

O CH HaG. O CHs,
NNV 3 3L H \/L\/ HaC, H
/\ CHa R B @ _______________> B O\/< © ________» B O\/<
KT /1?<CH3 /\<CH3 /\<CH3 /\<

H3C H
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Thye hién phan tng polymer héa monomer trén trong méi trudng acid thi polymer thu duqc co lap thé
nhur thé ndo? Giai thich bing co ché phan img.

Trong mdi trudng acid, epoxide bi proton héa va tic nhéan tAn cong vao carbon bit ddi (12 carbon c6
* nhidu nhém thé hon) tir phia dbi dién véi lién két C-O. Polymer tao thanh vi thé cling c6 céc tam l4p
thé ¢6 cling cau hinh va ciing 1a polymer isotactic.

Hwy—OH
H H— —~OH H H O\Zga
H H~,—~OH H3C>ﬁ.\® H o\%ﬁ( Qf»ﬁﬁ@ H O\Z?Z H
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B HH H H
¢) Co ché phan tmg polymer héa tao thanh polymer trong phén ting gifta 4,5-dihydrooxazole va
propanolactone theo ty 18 mol 1:1 duge biéu dién nhur sau:

o 0
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Phan tmg tiép tuc 13p lai nhur trén va polymer tao thanh c6 ciu tric:
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Cau VI (4,0 diém)
1. Isonitrile 14 d6i tuwong 1y thi cho tinh ton Iy thuyét va 14 thc nhan quan trong trong phén {mg da tic
nhan Ugi va tdng hop céc hop chét di vong nito. Xét phan Umg quang dbng phéan héa:
(CH3);C-NC = (CH3);C-CN  (¥)
isonitrile nitrile

Cac gbe (CH3)3C® va [NC]’ duge tim thdy trong phan ting quang hoa ny.

a) Céc hinh &anh duéi ddy 1a ba MO gbm HOMO, HOMO-1 va LUMO ctia [NC]® va mot MO clia
(CH);C". Phin khéng gian MO mau t6i hon 13 phin mang déu duong (+), phAn mau séng hon 1a phan
mang du 4m (-).

P1 P2 P3

Cho biét: HOMO: Orbital phan tir bi chiém c6 ning lwong cao nhét.
HOMO-1: Orbital phén tit b chiém c6 ning lugng gin nhit véi HOMO.
LUMO: Orbital phan tir khong bi chiém c6 mitc ning lugng thép nhét.

i) Sir dung céc ki hiéu: o (xichma), m (pi), # (khong lién két), Ik  (lién két), plk (phan lién két) dé
gan tén goi cho mdi MO néu trén; x4c dinh s6 luong electron thuoc mdi MO nay. Giai thich.

ii) Trong cac hinh anh P1, P2 va P3, nguyén tit nito nim bén trai, nguyén tir carbon nim bén
phéi. M6t cach gin ding c6 thé coi MO 13 khu vic khong gian ciia phén tir ma electron chuyén dong
v&i x4c suft cao nhit. Cho biét x4c suit tim thdy electron doc thén 12 30% va 70% trén mdi nguyén tir.
Géan céc gia tri x4c sudt ndy cho mdi nguyén tir C va N, giai thich.

iii) Giai thich vi sao (CHs)3C® phén tmg v6i [NC]® tao ra ddng thoi hai san phim, trong d6 sén
‘pham (CH3)3C-CN 13 san phim chinh.

b) Phén tmg (*) c6 bién thién ndi ning AUM 74 5 kJ mol 1 va bién thién ning luong Gibbs
AGS, = —71,5 kI.mol ™. '
i) Giai thich vi sao gid tri clia AGS,xAp xi véi AUsg,.
i) Tinh hing s c4n bing K, ctia phan tng (¥) & 298 K.
Chi tir chét dAu 1a (CH3)3C—NC, trang théi cin bing c6 dugc thiét 14p khi khong chiéu sang hay
khéng? Giai thich. Tinh phin trim mol m3i chét & trang thai cin bang,
* 2. Phitc chét [Cox(CO)s] xtic tic cho phan ting hydroformyl héa alkene béi CO va Hy & 4p sult cao

dimg @8 san xuét aldehyde trong cOng nghiép. Phin ting hydroformyl héa pent-1-ene xay ra nhwr sau:
0]

AN +CO +H, 1Cox(CO)I. /\/\/lkH

Phan vmg trén trai qua nhidu giai doan khéc nhau. Ban déu, [Co,(CO)g] phan tmg véi H, sinh ra phitc
chét Q1. Giai doan diu tién trong chu trinh xtic tc, Q1 duge dy doén xay ra phan tmg tich phb i tir tao
nén phirc chit kém bén Q2 (khong phan I4p dugc). San phim & céc giai doan sau (khong theo ghik tw)
14 phirc chét Q3, Q4, Q5. Ham huong Co trong Q3, Q4, Q5 lan luot 12 21,85%, 24,38%, 27,57%. Cho
biét & giai doan cubi cia chu trinh xtc téc, phirc chit Q1 duoc tai tao tir mot trong céc phitc chit Q3,
Q4, Q5.

a) X4c dinh céc chit Q1, Q3, Q4, Q5 va vé chu triic cna ching. Biét Q1, Q3, Q4 Q5 1a phic chét don
nhén, thoa mén qui téc 18 e; alkene c6 thé tao lién két m-nhén twong tr CO.
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b) Biét ring, tbc dd tao thanh n-CsH;CHO giam khi ting 4p sudt riéng phan ctia CO; qué trinh Q1
chuyén thanh Q2 13 thuin nghich. Du dodn cAu triic cia chit Q2 va giai thich.

¢) Viét chc phuong trinh phan tmg md ta chu trinh xtic téc tong hop n-C5H1 1CHO tir pent-1-ene, CO va Ha.
Cho: H=1,0; C=12,0; Co =59,0; 0=16,0; R = 8,3145 J.mol’ 1K1

Huwéng din chim
l.a) i)
- Dbi véi [NC]" : Ap dung gian db 2 cua dang phén tir AB céc nguyén t6 chu k1 2 ¢6 chu hinh electron
phén tir aZot®nd olnt, (ki hiéu déu * cho MO phan lién két, khong c6 ddu * cho MO lién két). Do

vay HOMO 13 6,, LUMO 1a n,vaHOMO - 11am.
"+ P2 13 HOMO-1, ki hiéu ' (hay 7): Hinh 4nh MO cho thdy su xen phtt bén giita 2 AO p cling dau
(xen phu duong) cia N va C; electron chiém ving khéng gian & giita 2 nguyén ti, trong ng vOi sy
hinh thanh lién két. MO nay chtra 2 electron.
+P3 14 LUMO, ki hiéu 7™ (hay n"): Hinh anh MO cho thdy su xen phi bén gifta 2 AO p tréi déu (xen
phit 4m) ctia N va C; electron khong chiém viing khéng gian giita 2 nguyén tir, twong tng véi MO
phén lién két. MO nay khong chira electron.
+ P1 1a HOMO, ki hiéu o: Hinh-4nh MO cho thdy s xen phti duong gifta 2 AO p cia N va C; tuong
ting v6i sy hinh thanh 1ién két. MO niy chira 1 electron.
- Di véi (CHs)sC": P4 12 MO  khéng lién két: Hinh dnh MO cho thdy AO p thuén khiét ca C,
khong xen phti v6i bt ki AO nao khéc. MO nay chira electron ddc than.
ii) Hinh anh HOMO o ciia [NC]® cho thdy phén thé tich MO bén phia C 16n hon bén N, do vy xéc
sut tim thy electron ddc thén trén C s& 16n hon, 13 70% so v6i bén N (30%).
iif)
- Phén tmg gifta 2 gbc tir do tao thanh san phém theo hudng ghép ddi 2e ddc than.
- Do electron d6c than ton tai ddng thoi trén c4 C va N nén s& tao thanh 2 san phim.
- Xéc suét tim thy electron dbc thin trén C 16n hon trén N nén san phim (CH;3);C-CN ¢6 xéc suht
- hinh thanh 16n hon, nén dwgc tao ra nhidu hon (san phim chmh)
b) 1)
AHL, = AUL, + pAV, do AV = 0 — AHS,; = AU,
AGLy = AHD, — TASS;s, do phan mg dién ra & nhiét d6 thip (298K), lai khong cb su bién dbi thé
tich nén ASS, & 0. Tir 46 AGS; N AHS, = AUL,.
ii)

_ acf
- Sit dung hé thitc AGD = —RTInK — K = exp(— %) = 3,41.10% voi T = 208
- Mic dit AGLs <O nhung khong dam bao cho phan mg xay ra (ddy chi 1a didu kién nhiét dong).
Viéc chifu sang d& cung cAp ning lugng cAn thiét vuot qua rdo thé nang dé c6 sy phén li lién két C-NC
va C—CN, khi céc phan ing thuén va nghich xay ra thi méi thiét 1ap duoc trang thai can béng.
- Tir K = 3,41.10% d& dang tinh dugc ham luong % cia (CHz);C-NC 1 2,93.10™"" %, con lai 1
(CH3);C—CN.
2. a) Trir chét Q2, céc chit con lai ddu 1a cic phire chét tuong d6i bén nén tuan theo qui tic 18e.
Q1 13 [Co'(CO)4H], phit hop qui tic 18e (8 +2.4 +2=18).
Céc phitc chit Q3, Q4, Q5 1a don nhén, s& chira céc hop phén sau: Co (M = 59), CO (M = 28), CsHio
M =70), H (M =1) hodc H, (M =2). Khbi ligng phan tir ciia Q3, Q4, Q5 tinh theo ham lugng Co va
qui gén thanh phin héa hoc cia chiing nhu sau:
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Q3
270
Co' +5CO + H + CsHyg

Q4
242
Co'+4CO + H + CsHyo

Q5
214
Co' +3CO +H + CsHyo

Phén tik lwong
Thanh phin

Luwu ¥: H/s qui gén thanh phin Q3: {Co'+ H" + 3CsHo} s& khong thda man qui tic 18 e.
- Q5: Théamén 18 e
+Nén Q5 1a [Co(CO)sH(CsHiop)]
- Q4: Du 2 e nén hai hop phén ciia né phai phan tmg v6i nhau. CO khéng phén tmg dwoc véi CsHyo.
H- khi két hop véi CsHjo tao {CsHjj} hoiic véi CO tao nén {C(H)O}". Trudng hop sau khong phit hop
vi s& sinh ra san phdm andehit focmic.
+Nén Q4 1a [Co(CO)4(CsHyyp)]
Q3: Hon Q4 m6t CO, 1ap ludn tuong tu, CO phai phan tng véi CsHiq
+Nén C 14 [Co(CO)4(C(O)CsHi1)]
Chu triic ctia Q1, Q3, Q4, Q5 1a:

H l TO H "
’ \\\/\/
CcO Wb _.\\\\\ oW
oc—=co™ oc—Co™ Y, 0c—Co 0C—Co
! co I o | co | o
co co co co
Qi Q3 Q4 Q5

b) Chét Q2 kém bén vi khong dat cAu hinh 18 e. Theo d& bai, Q1 hogc tach Hy hojc tich CO dé tao
thanh Q2. Do khi ting 4p suét cia CO, tbc do tao san phém gidm nén ta du doan & giai doan déu, Q1
s& tach CO.

+Vay Q2 14 [Co'(CO);H]. Chu tric ctia Q2 1a:
H

Co'l”l/ - e st
oo

¢) Céc phén g héa hoc:

Giai doan 0 -
Giai doan 1 -
Giai doan 2 -
Giai doan 3 -
Giai doan 4 -
Giai doan 5 -

[Cox(CO)s] + Hy —> 2 [Co'(CO)H] (Q1)

[Co'(CO)H] ==2[Co'(COXH]* (Q2) + CO

[Col(CO)sH]* + CsHyp —> [Co(CO)H(CsHio)]( Q5)
[Co'(CO)sH(CsHio)] + CO ——> [Co'(CO)4(CsHi1)]( Q4)
[CoI(CO)4(C5H1 )]+ CO—— [CoI(CO)4{C(O)C5H11}]( Q3)
[Co'(CO)4{C(0)CsHi;}] + H,—> 2 [Co'(CO)4H] (Q1) + CsH;;CHO

HET
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