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1. HUONG DAN CHUNG ﬂ

1. Giam khao cham dung nhu dép an, bi€u diém cua B6 Gido duc va Pao tao. 7 N

2. Néu thi sinh c6 céch tra 101 khac dap an nhung ding thi van cham theo biéu di€m cua hudng dan ch:
thi.

3. Giam khao khong quy tron diém thanh phan cua ting cau, diém ctia bai thi.

Cic chit va ki hiéu viét tit: Ac: acetyl; AIBN: azoisobutyronitrile; Bn: benzyl; n-Bu: n-butyl;
DIPEA: N,N-diisopropylethylamine; DMAP: 4-dimethylaminopyridine; DMF: N, N-dimethylformamide;
DMSO: dimethylsulfoxide; Et: ethyl; Me: methyl; NBS: N-bromosuccinimide; Ph: phenyl; ‘Pr:
1sopropyl;
Tf: trifluoromethanesulfonyl; THF: tetrahydrofurane; Ts: tosyl; dd: dung dich; dk: diéu kién; k: khi; xt:
xuc tac; VSEPR: luc day gitra cac cap electron vo hoa tri.
Cho: O=160; F=19.,0; As=74,9; 1 = 126,9; Z: = 53,

Trong cac quy trinh tong hop hitu co, c6 du cac chit vo co, dung mdi, xtc tac va diéu kién can thiét.
I1. PAP AN, BIEU PIEM

Cau Noi dung

I(3.5 | 1.a) V&cén bang gitra 2 dong phéan cau dang ghé, xac dinh c4u dang bén hon va gan ki hiu R,
diém) | S cho tung dong ‘phan 1ap thé cua Al. Biér: twong tac cta 2 nhém methyl in dam quyét dinh
dén d6 bén cua cau dang.

Dép an:
F M
/
Me
(s) %
bén hon Me
Me
iaMe
M R _aivle
¢ ®) B e
Me Me
bén hon

b) Cho gia tri pKa cua acid lién hgp A2 va A3 lan luot 1a 5,1 va 12,1. Giai thich tinh base cao
bat thudng cia A3 so vGi A2,

Dap an:

Trong A3 c6 thé ning cao do hidu ung lap thé cia cac nhém methyl khién cho cac cap e tu do
trén nitrogen kho lién hgp vao vong thom va 2 cép electron tu do trén 2 nguyén tir nitrogen day
nhau vi & gan nhau. Qua trinh proton héa A3 tao ra acid lién hop HA3* da 1am bén hoa hé do
mot cdp electron tu do trén mét nitrogen lién két voi proton va cép electron tu do cua nguyén tu

nitrogen con lai tao lién két hydrogen N-H---N. Cau trac “2 cang” gilr proton nay rat bén nén
acid lién hop HA3" dugc bén hoa, din den tinh base cia A3 manh hon A2 (acid lién hgp HA2'
khong c6 cau triic gilt proton “2 cang” va A2 it bi twong tdc khong gian manh cua cic nhom
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methyl nén anh hudng khong nhiéu dén su lién hop cta cép e tu do vao vong thom) rét nhiéu.
A5
MezN NMCZ MezN NMeo

seRolee]

(Néu thi sinh chi giai thich qua h1¢u ing khong gian cua cac nhom methyl trén A3 lam cho céc
cap e tu do khong lién hgp vao vong thom dugc thi cho nira tong s6 diém)

¢) Cho gia tri pKa (ing vdi nhom -NH-) cia A4, AS va A6 trong dung mdi DMSO (xép ngau
nhién) la 25,4; 20,7; 26,6. Gan gia tri pK, cho ting chat A4, A5 va A6.

Dap an:
H
O o
A4 AS

20,7 25,4 26,6

2. a) V& cong thirc cdu tao cua B1 va cong thue cau trac ctia B2. Goi tén B2 theo danh phap
[UPAC.
Dap an:

®

N =~ 1©
3 N=N W 3
HN \7/ Cl I>Q spiro[2.2]pentane
N=N

B1 B2

b) V& cong thirc ciu tao cua cac chit tr B4 dén B6. Biér: BS chua mot vong 5 canh (duogc tao
thanh tuong tu chuyén vi pinacol).
Dap an:

SLML
{ =C=0
N [2+2] ALO; o H®

SeMe

— SeMe ————
<\F<> OSome AgBF,

B4 (Cy3H,50) B5 (C,,H,,0) B6 (C,;H,,0) B3
3. V& cong thirc cau tao cua cac chat tr C2 dén C11.
bap an:
Clany €l i
) H,S0,, t° 1) Mel, K co3 Br,
<:© Alcl, 2) Zn/AcOH <I>:><TB;<:©:><
c1 C2(Cp,H,CI0) €3 (C,,H,,0) C4(C,H,g) s (CileBrz)
OH OMe
1) n-BuLi Me,S0, 1) Mg (,ro1
2) B(OH); K,CO; 2) CICOOMe 2) NaBH,
50 Br Br COOMe COOMe
C6 (CMH”BrO) 7 C9 (C,;H,,0,)
OMe
H, 304 © 1) 050, P 1) NH,OAc NP
O’ %) HIO, OHCV\I©:>< 2) dd KOH X
C10 COOMe C11 COOMe 3) H;0° illudinine COOH
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Ima2s| .
N OH
diém) Ph
y OHC O AcOH
N ’ /U\COOH t
N NH, Pr ¢
Biét: MeCOCOOH nim cén bang vi dang enol khi tham gia phan tng véi imine trung gian.
Daép an:
Ph
N é
HN_ / COOH
No Ph e ph H< & P £ coon
OH H ’H\ )j\ 6}{ OH )j\ 501—1 . |\) OH
o? H o7 Yl
Oy S RAGRa L Shulll
P Pr AcO v'H ipr ipy B
H= OA(,
Ph HOOC[‘H eOAc
OH
'Pr
2. , 0]
Et 0 ‘ , 1) n-BuLi Et
H . =\ THF, -78 °C N
N__N N
2)0,
Me0” O Y : MeO I /)—Et
(Khong yéu cau vé Chl tiét co ché phan ung voi oxygen)
Biét: giai doan dau tién n-BulLi phan ing véi hydrogen cua nhom p-c=c-
Dap an:
Et 0 l ' Et 0 Et Céo
4 . -
% — —_—
MeO 0 \( N MeO ©
MeO” ) —N e N.__Et
Et “Li
; _0 Y on
Et c~ Et C4O
N7 - "~
MeO N Et MeO N \ NE
°Ar ° M~
N O
N
©
(0] 0] (0]
Et Et Et
02 02 N
MeO i MeO N i
e 7 \ )——Et ¢ \ ) Et MeO \ JEt
0 N 0 N 0 N
©)
3. Me Et
Me Et Me
Me  11,50,4n80,
_
.00
M =
¢ O O;S\
OH
Biét: chuyén héa co tao thanh trung gian chira nhém chtrc alkene va trung gian SOs;H".
Dap an:
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I £ L Me.__Et
Me Me Me Me Me Me
(‘ = H® ( _ H®

,OH HOsS :0 kom 0
I
0* S OH
10 1. V& cong thirc cu tao cua céc chat tir D3 dén D8.
(3,0 Dap an:
diém) 0 CO,H
e
/@j/g:() Ac,0 /@j‘g: 1) dd NaOH dcozﬁ AlC m
K,CO; MeO "2)acid héa MeO NH MeO o 0
= o
ELNH + A D3 (C|1H9NO4) D4 (CanNOs) DS (Cy1HgNO,)

S \/\
COCl g /\/NHZ il

PCly m _ kD7 MeO\/\/ONa
~

MeO N Cl

N 07 "0oMe

D6 (C,,H,C1,NO,) D8 (C,,H,,CIN;0,)

2. a) V& co ché dé xuat cho phan ung cua phenol véi 2-(chloromethyl)oxirane (CsHsCl1O) ¢o
mat K,COs.

bap an:

Cl 0

©/OH K,C0; ©/8/~CV/\ ©/O\/@g)\a—> o _<]

(Néu thi sinh viét ion phenolate thuc hién phan (mg thé truc tiép véi chloro thi cho nira tong sb
diém)

b) Dé xuat mot quy trinh tong hop E1 tir 2-hydroxyphenol, Mel, 2-(chloromethyl)oxirane,
piperazine (C4H1oNa2, chlra vong 6 canh va 2 nguyén tir nitrogen ¢ vi tri 1,4), 2-chloroacetic acid
va aniline.

Dap an:

! _>\-—NHPh 5
OH Ml _ on c1\/<, 0\/<| LW O\)()i/N/_\N}NHQ

OH K,COy x el OMe E1
OMe
] CICH,COOH ;
; |soct, 3 E
: CICH,COCI 8 M ] :
: ; 2 — :
5 @NHZ ~_>\'NHPh HN N e '
! Et3N Cl K2C03 \ / E

3 D¢ xuat mot con dudng tong hgp E2 tir ethanol, acetic acid va benzene.
Dap an:

ron _AOH _ crcoorr _BON2 |y, CHZCOOEI

M
H,S0,, t° ¢
Q AlCl3 AN
NaOH & ©
Fe, t°

Luu y khi cham cau Il 2.b va Ill 3: Cac so do dé xudt diéu ché trong dap an chi mang tinh goi
¥ vé nguyén tac. Thi sinh co thé dé xudt cach khdc nhung ding thi van dwoc du diém.
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v 1. V& cong thirc cau tao cta cac chét tir G1 dén G6. Biét: phan tng khir hoa G5 thanh G6 xay ra
(4,0 | theo co ché gbe tu do.
diém) | Pép an:
| = _Balcl, _EuZn _MeLi
(\N e N T CHyL, PtOz
O/J\\o 0
G1 (C3HyNOy) G2 (C|4H21N02) G3 (C14H23N02)
S
N/’\N/U\
\—/ \\/ = LDIAT -BusSnH_ Ca, NH,
: _AIBN —~
N tach loai N N o N
on_K, \/' \/N A ;
S G6 o Pumiliotoxine C
G4 (CysHyNO,) G5 (C1gH9N30,5) (CysHy7NO)
2. V& cong thire cdu tao cua cac chat tr H1 dén HS8. Biér: H8 1a san pham chuyén vi va c6 chta
2 vong 6 canh.
Dap an:
@f [D;( H,C=CHMgBr G {;[Q_// MeLi/Cul iji?_//
COOH xt Grubbs Y
H1 (C11H17NO2) H2 (C11H14O)
(C12H,50)
BnO BnO HO N;
M¢ CHO / Na/EOH / /
thay thé nhém OH
O bf“mg nhom Ny O
H4 (Cy4H3,0,) HS (Cy7Hp30,) H6 (C;H,7N30)
N3
1) 03/Me,S TsOH LiAlH,
2) NaBH, OH N OH N OH
O 0
H7 (C16H27N30,) H8 (CcH,7NOy) HY
3. a) V& cong thirc ciu tao cua cac chét tr L1 dén LS.
Dap an:
Br
e 1) MeOCH,PPh;Cl o
VLt OHE
n-BuLi /\Q NaBH;/\@ CBry, PPhy
¢ 0
0—/  2)HCUH,0, 0 DMF O THE o—/
L2 (C9H1003) L4 (CyHBr,0,)
A
Me()/<;Q\IH
OMe O "1
L MeO Pd(OAc)2 1) Khir hoa
OMe (0] =
Cs,CO;4, t° DXPEA PPh;, 2) HCI/H,0
MeO
L5 (C20H ¢BrNOjs) OMe O L6 (CyH;NOs)
0\ OH
y h
XN _ NaBH, 1) BBry, CH,Cl, O O
N ’
MeO Zo MeO N 2) H,0 MeO .
Ocl
OMe OMe
berberine L7 (C20H21N04) L8 (C19H21NO4)
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b) Bé xuat so do tong hop L tir cac chat 2,3-dimethoxybenzoic acid va 2,2-diethoxyethan-1-

amine.
Dép an:
EtO OFt
OEt \S
5 A
socl, Eto)\/NHz 1, HaSO, dae 1
MeO COOH MeO cocl Base MeO 0°C  MeO
OMe OMC OMe O OMC (8)

L

4. V& cong thuc ciu tao cua cac chat tir M1 dén M6. Biét: M1 chira vong 6 canh, phan ing oxi
hoa M2 thanh M3 tai lién két C-H no ctia nhém benzyl.

Dép an:
OH OCH,COOCH, OCH,COOCH,
o o o H,C00C COOCH; H,C00C COOCH; H,CO0C COOCH,
MC\O/“\/U\)J\()'MC NaH BrCH,COOCH, _oxihéa _ NeBH,
— e —_—
+ K,CO5 M3 5 CH;0H
OHC—==—CH,CH,CH,; C g0
H;CO0CCH,0 oH &
H,C00C o Me .
O CH,ONa LiOH 1) CH;COCHy, ALO, M€ 9
—e -
DMSO, H,0 2) Hy, xt HO Et
M4 daldinin A
Cy5sH 607 C14H504 C1aH 004

V (3,0 | 1. a) V& cong thic chiéu Fischer (Fiso) dang mach ho cua X1 va X2.
diem) | Pap an:

CHO
H=——0H
CHO HO——H
H——OH H——OH
HOH,C——OH H——OH
CH,OH CH,OH
X1 (CsH,4Os) X2 (CHy,04)

b) Dang mach hd cua X1 nim trong can béng voi cdc dang mach vong hemiacetal furanose
tuong ung. V& cong thirc Haworth (Havooc) ctia cac dang mach vong furanose c6 thé ¢6 cua X1.

Dap an:

0. OH 0. OH
itk CHO CHO G
OH OH = H—=—OH _  H——OH /HOCHZ OH

HOH,C——OH — HO——CH,O0H
B! CH,0OH

o = CH,OH ) — o

CH,0H X1 X1 OH
OH

OH OHOH HOCH, OH

¢) X1 phan ung véi phenylhydrazine tao thanh phenylosazone X3. V& cong thirc chiéu Fischer
(Fiso) cua X3 va cho biét X3 c6 hoat dong quang hoc khong?

Dap an:
CHO =N-NHPh
H——OH  PhNHNH, N-NHPh
e —
HOH,C——OH HOH,C—1—OH
CH,O0H CH,OH X3
Khéng quang hoat

2. a) V& cong thirc cau tao cta cac chat Y1, Y2, Y3, Y5, Y6 va vindoline. Biér: phan ng
chuyén Y1 thanh Y2 la qua trinh déng vong 5 canh chuta oxygen va nitrogen; Y6 va vindoline
chtra nhém chirc alcohol bac 3 bén.
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Dap an:

0
o NH-NH, JL -
/@\_j/\‘ COOMe 0 Ilm TSCL BN Y=N
NH7 _—_— = ﬁ/ I o /N
Ve Y COOMe
e % N\) HeQ TTI Me0 5 COOMe
Me
Y1 (C16H20N405) Y2 (C4HsN4Oy)
0 0
Et N
\ N
flOOCKOBlu >_ o O ¢ g I Hy/Pd
I g t _—
(-H,0) . N OB 2. Ac,0
COOMe Mgl ; n 2
Me COOMe

¥3 (C30H34N406)

NaBH CN MeOTf
Bt Ex NaBH4
MeO N OAc

Me HO COOMe
Me COOMe Me HO COOMe

YS (C25H3()N207) Y6 (C25H32N207) vindoline (C25H34N206)

b) V& co ché dé xuat cho phan ng chuyén Y3 thanh Y4. Biér: phan Umg di qua giai doan [4+2],
sau d6 hinh thanh trung gian 1,3-ludng cuc do tach loai Na.

Dap an:

0

Et
N)_ | [4 2] 3+2
=N
@ﬂ A @% CC @
MeO v3 E COOMe Me() OBn McO OBn et M cooﬁBn
¢ Me COOMe Me COOMe Y4 Me ¢

3. V& cong thitc cau tao cuia cac chat tr Z1-Z3.
Dap an:
COOH

0 o
HO
N\ N=< Cl R
Cl Cl Cl
71 O 72 73

VI 1. a) z) Viét cau hmh clectron, tinh béc lién két cia I va ion I," (coi glan d6 orbital phan tir cua
(4,0 > vaion " twong tu gidn d6 cua F»). So sanh d6 dai lién két I- -Itrong I vaion I,".
diém) | Dap an:
Str dung cac AO héa tri cua I dé td hop tao MO, co:
Céu hinh electron cua I: (055)2(0ss )2 (Ospz)? (Mspx> Tospy )(Tcspx 7t5py 2)
CAu hinh electron ctia I, (055)2(055 )z(cspz) {Tspx” W) (s 2 Ty 1)
Bac lién kétcua b va L 1an luot1a 1 va 1 ,5 nén d6 dai lién két cua I 16n hon cua Iz
(viét cdau hinh ma khong ghi ro AO tham gia té hop tao MO (5s, 5p) thi dwoc nira sé diém)
ii) Giai thich tai sao ion I ¢ thé dimer hoa tao thanh ion 142" va ion 142" ¢6 2 loai d6 dai lién két
[-I khac nhau.
Dap an:
Moi ion I," ¢6 1 MO phan lién két nspy* chita 1 electron doc than, nén hai ion I, ¢6 thé twong
tac voi nhau tao thanh lién két, hinh thanh ion I42+ Su tb hop giira hai MO Tispy® cua hai ion 1"
s€ tao ra 2 MO, trong d6 1 MO c6 niang lugng thip chira 2 electron va 1 MO c6 nang luong cao
trong. Trong ion I4*', lién két I-I duoc hinh thanh tir su t6 hop cia cac AO 5p s& bén hon va do
Trang 7/9




do co do dai ngan hon lién két I-1 dugc tao thanh tir sy t6 hop ctia 2 MO phan lién két Tspy™.
(Gidi thich theo cach khdac ding van dwoc du diém)

b) i) Xac dinh cdng thirc hoa hoc ctia cac chét tir U1 dén U10.

Dap an:

Vi Ul la don chit chira halogen & thé rin trong diéu kién thuong va lam ddi mau hd tinh bot
nén la I, khi d6 U2 1a KI. Tuy theo diéu kién, I, phan 4 mg véi Fz ¢ thé cho san pham IF, khac
nhau, vi U4 c6 dang hinh chit T nén phai 1a IF3. Khi I, phan tmg véi AgF ¢ 0°C tao ra U6 va U7
trong do6 U7 mau vang it tan trong nudc nén U7 1a Agl va U6 la IF. Khi I; phan tmg vé6i Os tao
ra IOy trong d6 oxygen chiém 22,10% phan tram vé kh01 luong nén U9 1a 140s. Vi U10 chi co
mot cation chira 4 nguyén tir U (U 1a I) chiém 57,33% vé khdi lrong nén U10 1a (I4)(AsFe)a.

Cac chat U3, US, U8 duoc xéac dinh tir tinh chat cua céc chit phan tng trong so dd.

Vay Ul: I; U2: KI; U3: Cul, U4: IF3; US: HIL; U6: IF; U7: Agl; U8: HIOs; U9: 1,Oo; U10:
(I4)(AsFe)z.

ii) Viét cac phuong trinh phéan tmg tir (1) dén (10) va cho biét vai tro cua Ul trong tung phan Ung
(4), (5), (6), (7), (9), (10).

Dap an:

1) I+ 2K3S,03 & K3S40¢ + 2K1

2) 4KI + 2CuSO4 = I+ 2Cul + 2K,S04

dk thich hop

3) L+ 3F; 21F;
4) 2L, + NaHs — Ny + 4HI I> ¢6 vai tro 1a chét oxi hoa

5) 3L+ 2Pgs + 6H20 — 2H3PO; + 6HI I ¢6 vai trd 1a chét oxi hoa

6) L+ AgF LS IF + Agl I vira 1a chét oxi hoa vira Ia chat khit
7) L+ 5Cl + 6H20 — 2HIOs + 10HCI I ¢6 vai tro 1a chét khr

8) 2HIO3 + 5SnClx + 10HCl » LI+ 5SnCls + 6H,0

9) 21> + 303 = 1409 I ¢6 vai tro 1a chét khu

10) 2L+ 3AsFs ~221%8 (1,)(AsFe), + AsFs I ¢6 vai tro 1a chét khir,

2. a) Dung dich A chtra Fe?" 0,010 M va H' 0,50 M. Bang tinh toan hay danh gia kha nang oxi
hoa Fe?" trong dung dich A khi dé can bang véi khong khi.
bép an:
Phén tng
4x(1,229 - 0,771)

4Fe’" + Ogp) + 4H" = 4Fe* +2H,0 K = 107 ooz = 103095
Thanh phan gi6i han sau phan tng (1) 1a: C(Fe’") = 0,01 M, C(H") = 0,49 M cén bing véi Oa
Cach 1: Tinh theo can bang véi O
Tinh theo can bang

4Fe*" +2H,0 = 4Fe?" + Oy + 4H' K = 10730
C 00l p(02) 0,49

[] (0,01-4x) 4x p(O2) (0,49+4x)
Theo dinh ludt tdc dung khdi lugng

(4x)* Po, (0,49 + 4x)*
(0,01—4x)*

-30,95 4
[Fe™]=dx=4 100208*(?;91 =107 =553.10""M << 10°M
) X ’

Vay Fe?" ¢6 thé bi oxi hoa hoan toan.

=107 ; v6i p(02) = 0,208 va gia thiét 4x<<0,01

Cach 2: Tinh theo cin bang véi O; trong dung dich

Theo can bang O2) = O2(d9) K =102
[0, ]
Po

=107" >[0,]1=107"x0,208 =2,50x10*M

2
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Can bang v&i O, trong dung dich
4Fe’” +2H,0 = 4Fe* + Oyuq) + 4H' K =1073095-292=1(-3387

C 0,01 2,5x10™ 0,49
(] (0,01-4x) 4x 2,510 (0,49+4x)
(4x)*2,5x107*(0,49 +4x)*

=107 — (4x) =[Fe** 1=107" =5,53x107'M << 10-* M

(0,01-4x)*
Vay Fe?" ¢6 thé bi oxi hoa hoan toan.
Néu khong lam tron cac phép tinh trung gian thi [Fe’"]= 5,54x10"1 M

b) Tinh %Fe®" trong dung dich A da bj oxi hoa thanh Fe’" ¢ thoi diém 13y lam thi nghiém.
Dap an:
Thanh phan ban dau cua dung dich
C(Fe*") = x M; C(Fe*") = (0,01x10/10,5 — x) M;
C(H") =(0,5%10/10,5 — x) = (5/10,5 = x ) M;
C(SCN’) =0,01x0,5/10,5 = 1/2100 = 4,76x10* M
Can bang
Fe’* + SCN' = FeSCN*" g8

SCN + H" = HSCN K

Theo dinh luat bao toan ndng do
C(Fe*") = [Fe’'] + [FeSCN?'] (1)
C(SCN") = 1/2100 = [FeSCN?*] + [HSCN] + [SCN'] (2)
C(H")=5/10,5— x =[H'] + [HSCN] (3)
Theo dinh luat tac dung khoi luong

(HseNg =
K

[SCNT] (4)

a

FeSCN?*
! = 3]+ = (5)
[SCN™][Fe™"]
Vi [HSCN] < C(SCN") = 4,76x10* << C(H") = 0,5/10,5 va gia thiét x << C(H"
Nén tr (3) —» [H'] =5/10,5M

Thay vao (4) — [HSCN]= S[SCN"]=3,696x[SCN]

107°% %10,
Thay vao (2) v6i [FeSCN?'] = 9x10-0 — 5110—0 —9x10™ = (3,696 +1)[SCN"]

—[SCN7]1=9,95%107 M, [HSCN] = 3,68 x10™* M
_ [FeSCN*"] 9x10°°
[SCN7]B  9,95x107° x10*®

Thay vao (1): C(Fg”) = [Fe’"] + [FeSCN?'] = 8,44x10° + 9x10° = 9,34x105 M = x <<
(5/10,5), nén gia thict dung.
%Fe?" bi oxi hoa =9,34x107%/(0,01 x10/10,5)x100% = 0,98%

=8,44x10"°M

Thay vao (5) — [Fe'"]

Néu giai t6 hop cac phuong trinh (2 - 5) ra 4 4n 1a [Fe3'], [HSCN], [SCN-], [H'] ciing ra dap an
tuong tu.

HET
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