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Cau

N§i dung

A
Pieém

I
3.5
diém)

0,75

a) Tang tinh phan cyc clia dung moi, cén bing dich chuyén vé phia A2.
Giai thich: Tinh phén cyc A2 cia 16n hon A1.
A2 c6 thé tdn tai & hai dang chu trie cdng hudng chinh A2 va A2'.

A X X
N~ OH N0 oN” oo
) H
A1 A2 A2

CAu tric cong hudng A2’ (hinh thanh hé thom bén va ludng cuc) gii thich cho tinh phén cuc

16n cua A2 (so v6i A1).
Dung m&i cang phén cyc cang ¢ xu hudng bén héa A2 hon A1. Do do, ting tinh phan cyc cla

dung mdi, cAn bing dich chuyén v phia hinh thanh A2,

b) Nhom chirc -OH ¢6 thé déng vai trd Bronsted acid dé hoat h6a nhém C=0 cua ester (ting

tinh electrophile).
Nguyén tir N cia vong pyridine c6 thé dong vai trd base.
Co ché minh hoa:

SN I o tai tao xdc tac | o~
| N Yo N7 oH
A2 H

A1

+
\
N: H
= ;ﬂ\-" R1N7£H —=,. R2CONHR' + R°OH
OR?
R2

1,25

a) B1 c6 thé tdn tai & ca cdu dang ghe, thuy@n (va thuyén xodn).
3 chu dang ghé, cdc nhém thé (-R va -OH) ddu dinh huéng equatorial dé tranh tuwong tac 1,3-
diaxidal. O cdu dang thuyén, tdn tai lién két hydrogen ndi phén tir bén hoa nd.
Hw
N

~N N
RN _on R N\xz

b) Viéc dua cAu nbi ~CH2CH;— lam cho B2 va B3 c6 cAu dang cd dinh hon.
+) Vong piperidine tdn tai chi yéu & mot clu dang ghé (*).

R2
-N
R 2
R1
chiém wu thé strc céng 16n
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+) Vong piperidine khong c6 xu hudng tdn tai & dang thuyén xoén (**) hofic thuyén (***),

H H R2
2 = 1
sz\ R® R R-N R
R\N > H ~ \|—'
H \ R! /N R1
R

\
\
C
Ha

dang thuy&n kém bn
dang thuy®n xodn dang thuyén xodn (khéng dugc bén héa
(strc cBng vong 5 16n) (strc cing vong 5 16n) b&i H-bond nita)

Chu dang bén nhét ctia B2 va B3 la céc dang ghé sau:

o o)
B2 B3

¢) i) cong thirc céu tao ciia B4.
O
P /Q/K/\/ N %
B4 Q
if) Giai thich: Nhom thé khéc nhau ctia hai nhém carbonyl gy higu ing dién tir khéc nhau.

-N  {¥=0) 2nhém alkyl gay +I
\\\~Qr" B4

nhom 4-F-CGH4- géy +C
nhom alkyl gay +l

Do anh hudng +C > +I nén carbonyl trong vong piperidine c6 tinh electrophile manh hon
nhém carbonyl & vi trf benzylic. Phan tng bao vé ketal (cong nucleophile) uu tién xay ra &

tam electrophile manh hon.
iii) Didu kién chuyén héa: 1. NaBHq hogic NaBH3(OAc)s hodic LiAlH4 (du), 2. MnOz.

0
1. NaBH,
F N% 2Mn%2_ ga
B4 0

1.5

a) Dya vao dit ki¢n phd hong ngoai: => nhém chie -CHO

Dya vao dit kién phd khéi: PTK = 120 => CTPT: CsHsO hodc C7H402
C1 la d4n xuit benzene nén CTPT ding: CgHsO

Cong thirc chu tao ¢6 thé co:

Y QAO /@Ao Y

(0]

b) CTCT C1, C2, C3 va C4:

selisalie:nlee-
COzH
C1 Cc2 C3 C4
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Co ché hogc 1ap ludn twong ty dé chon ding C2:

Ph
[1,5]-H Ph
o hv _ shift d\oH
H H -
CO, OH
=y, =
cozH

Tong diém ciu I 3,5
II Co ché E1 thanh E2: 0,5
(2,0
(7iél”) l ’AlCI3 H @O’Alclg
- I:Iig AlCl; 87 m retro-den Bn :_j
301 AICI3
d Ilan I?n
. @ 1,2-alkyl shift N - AlCly N
E3 thanh E4 0,5
Co ché 1

H,O:
0
Et Me Et [
O@ _H*shift Oe OH Me
Et OH Et OH
- od “CoH
0 0
H shift | O Me Bt Me
- OH — OH
Et Et
CO,H COzH
HO
S )Lo’H E4

Co ché 2:
©

©
Hp,0p + COy2 === HCOz + HOO

0 0
Et Me Et M Et Me
H,0, © ® H* shift
Et OH ~7%7 Et D j\e Et (o\
g3 © O H" o7 >0 0
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(o o@) 0
Et O a Me Et Me Et Me
Et OH Et O-OH Et
o)
0 E3 HOO o o1 = ZH‘\(gH

o)
Et Me Et Me
— = o® _HO OH .
Et 0 Bt 20 Et 256 Y
o HO® o) HO" 0®©

O 0
Et
Et
. Me H,0 Me
Et OH ——*= OH
CO,H Et
©0 Ho M g4
Co ché E5 thanh E6: 0,5
ol
0
ph—t’) © —— Phl + 2002 * 2:CF3
CA
(O—go
CF3
Et - Et
N Me
MN?eO\ \g’ Me N\n/Me Me N\n,Me
/’j N2 o N 0
FH o ES MeO MeO
. o} o}
FsC
Et
Et
Me
. N _Me
-——»Me ( \n/ Me N\n/Me f— N
-N H o | - /“\/)
MeO ¢ o oo N o Me NS  E6
0] CFs e 0 OMe
0,5

E7 thanh E8: Co ché 1:

e

Me Y iNEty
Mo~ NN f3—01\/19 ENH® Mo
°) Er
MSOZC —
/_\@ 0
H oJ(O@

M
1 ‘\/ ®

COyMe

Me
Me
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Téng diém ciu II

2,0

11X a) Pung b) Sai ¢) biing d) Ping 1,0
(4;0 i 1,0
diém) a) Tong hop F1:

Me Me

Me o Me
NOH
405 ZnBry, EtOAC O NHuOH-HCI
—_— S S e
AcONa, EtOH, H,0
Me Me Me Me

limonene
Me " Me
NaOH o HCl Na’n
TsCl, MeCN 0 H
Me
Me
b) Téng hop F2:
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Me o Me o Me
H,0, 1.05 _ALbA _1.NaH,-78°C _ °Cc
—_—
2. PhsP 2. (EtO)2POCI 2, ClCOzMe
3. LDA
Me Me Il r2

limonene CO,Me
Chu tao céc chét ty G1 dén G8 1,0
OTHP OH OH qOpﬁ/
M3020; ;SPh | PhCOO—[/ ;SPh | ” |
G1: CoeH3p04S G2: Cy7H34038 G3: Cq4H240 G4: C14H220
Ph
520 o OTMS
0% o ‘ ; ” :
\
G5: C20H26OSS G6: C14H2002 G7: C17H23038| G8: C15H2203
Céu tao céc chat H1 dén H8 1,0
Me
me oH" Me MO\ _Me Me i
i Me—Q—Ozs Me
MEMO MEMO MEMO ° HO
H1: C4gH300
161303 H2: C19H3604 H3: CygH4606S H4: C34H4003S
Me Me Me Me Me Me Mo e -
Me Me Me
Tol—0,S Tol—0,8
Me._ Me j Me J— Me Me
P o Me (o] Me (o) Me
H6: C27H42033 HT: CZ7H4OOSS H8: 020H32O H9: CQQH320
Tong diém cu 11T 4,0
v So d6 tong hgp Corallocin A 0,5
3,0 OMe
diém)

/@\ POC|3 /@( AI013 /@ _NIS, AlCly
D
MeO COzMe CO,Me CO,Me Bets

OMOM Etozcj\/\)\/\ B-O

OH .
| cho 1-NaBHs, MeOH | ; o 7&(
then HCI, HyO _ o e

MeO CO,Me 2. MOMCI, EtsN, DMF  MeO CsF, PdCly(dppf): DCM
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OMOM
tOzC % KOH, H20, EtOH HO2C
then HCI, H,O
en . Corallocin A
CAu tao c4c chét tir K1 dén K4: 0,5
SiMegH OH
% =% Ph X X Ph
n— it
MeO MeO
O o]
K1: ngH39N02S| K2: C27H33N03
X
=
9 of i Ph
Ph
v/ "
MeO
MeO
0O 0o
K3: C27H33NO3 K4: C,7H33NO4
2,0

a) CAu tao c4c chét L1 dén L4:

X

/w\ W
o>~ Br " oH o

‘ OMe

L4
b) Cau tao cac chat tir M1 dén M13:

MeO
o % 0, ~ 3
OMe

M2: C13H2002

OMe [e) OMe
Y oMe Y oMe
TESO TESO
; _ _ TESO -
J J 0 OH=S

M5: ngH5oo5S'

M4: 029H5204S|

(0] OMe
TESO T TESO
0p
s=(

OCgFs
M8: 035H47F5OBSS|

M9: 031H5204S|

M3: 029H5204Si
©) OMe

M7: 023H40053|
OMe

TESO

M10; 033H5504Si
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T™MS

M11: C40H70058i2 M12: C31H4604 M13: 033H5404
Tong diem ciu IV 3,0
\% 1,0
(3,5 a) Cong thitc cAu tric N1 dén N&. (5 x 1/8 diém)
diém) o] o] 0 o} HO
><o o) ><o (o] ><o o) ><o 0 HO., ~~q
o Lm0 ge) Re)
Ho” T, HO" N HNT HoN™ Y OH
ay o T M e M
N1 N2 N3 N4 N5
b) N1 va N2 13 ddng phan epimer (hofic ddng phén dia).
¢) Pio nghich cAu hinh & C? ciia N1, sir dung phén tng SN2.
Céc lya chon minh hoa:
+) Mitsunobue: 1. AcOH, Et0,C-N=N-COEt, PhsP ; 2. MeONa, MeOH.
+) 1. TsCl, pyridine; 2. KOH aq.
' 1,25
a) O pH 7,4: nhém -NH3" khong phén li va ton tai & dang -NH;" ; nhém -CO2H phén li va
tdn tai & dang -CO2 ; cac nhém chitc khac khong phén li.
O @
COg ' NH3
Yo ols .als
HaN™ "CO2 HaN~ ~COy HaN~ ~CO,
valine glutamic acid lysine
b) G pH 7,4: O1 tdn tai & dang carboxylate
H ? H 2
oKy e Ao
o (01 0
01 tao lién két ion véi hop phin duong dién clia protein. Don vi amino acid mang dién tich
duong & mach nhanh & pH 7,4 12 Lys (xem cau a)
¢) 02 déng vai tro la tic nhén clectrophile (vong B-lactone c6 tinh electrophile manh nhét)
n-CaH1j:(\("'CgH23 n-CeH1a ; n-CqyHzs
z EX o)
Qo0 °© + HB* om
NHCHO — o uo)u %NHCHO < o) NHCHO
1,25

a) CTCT P2:

g,

P2

Co ché:
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retro
CH,=RuLn [2+2] = LyRu
_— g — —————
[2+2] LaRu LRu? [2+2]
(3)

(1) (2)

P1
retro O
_[_2i2_]> WRU% —
(4) 1 [2+2]
(6)
retro IAn lugt 13p lai
L %WRUL,, c——>éc b__»u'é!c B “”4;\/\/\/\%
n
(6) 2 P2
b) CTCT P4, P5:
OH
n
OH m
P4
%\/\/\/\9}7\/\[( OH
X
P5 9

¢) Cin ndng d¢ P6 thép dé khdng ché dong hoc ctia phan tmg, nhdm han ché phan tng lién
phén tir (phéan g oligomer, phan Gng polimer hoa) va wu tién phan tng ndi phén tir (phan
ing dong vong).

Tong diém ciu V 3,5
VI 1,0
(@0 || a)Khiduy WX 6 pH=2thi/s=10°Mva[OH]=10"M
diém) _ Xt cde dang Cr(VD): Vi h=107>> Ky =107 nén [HCtO4] >> [CtO4*], bd qua ndng

d6 ctia CrO4>~ so v6i HCrO4~

Xét can bing chinh:  Cr207 + H20 = 2HCrO4 Ky =107164
[] (0,03 —x) 2x
2
K= 5 ;';‘ 107 S x=1,06x102 M — [Cr2074]=1,94x1072 M
y —-X
— & pH =2, Cr(VI) tdn tai chu yéu & céc dang Cr07% va HCrO4™,
- Xét cac dang Cr(Ill):

1072
102 +107>%

[Cx-3*]=c°xh hﬂ» =8,00x107 x =7,91x10" M
+

1
[Cr(OH)**] = 8,88x10° M
Kiém tra: [Cr¥*]x[OHP = 3,77x10 < Ks = 6,31x107! — khong c6 két thia Cr(OH)a.
— ¢ pH =2, Cr** la chu yéu, cac dang Cr(OH)*" va Cr(OH)4~ khong déng ké.
- Ap dung phuong trinh Nernst cho ban phan tng: Cr07% + 14H" + 6¢ = 2Cr*" + TH20

-2 -25\14
0,05921g1,94x10 x(}zoz) 1078 V
6 (7,91x107)

E=133+

b) Khi duy trl X & pH =14 thi h = 10" Mva[OH]=1M

_ Vi dang cde dang Cr(VD: Vi h=10" <<Ka= 10°65 nén [HCrO47] << [CrO4*7], bd qua
ndng do ctia HCrO4™ so véi CrO4*",

Cén bing chinh (3): CryO7%~ +20H™ = H0 + 2010 K= KixKy? =103
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Vi K rat 16n — phan tng coi nhu hoan toan. J diéu kién nay, Cr(VI) ton tai chl yéu dang
CrO4% 0,06 M; OH™ 1 M (cb dinh).
- V6i dang cde dang Cr(I1]): Vi mdi truong base manh nén c6 phan (ng sau:

(1) Cr** + 30H™— Cr(OH)3} Kt =1p0020

(2) Cr(OH)3 + OH™ — Cr(OH)4™ K=K 'xKy=1070%
— [Ct(OH)4 Jmax = K/[OH™] = 107%% = 0,501 M >> 8,00x107 M nén két tha Cr(OH); dd
tan hoan toan, Cr3* tdn tai chinh & dang Cr(OH)4™. Phan ing chinh

3 Crt o+ 40H- —  Cr(OH)( K'= KK =10%7
Vi K’ tit 16n — phén (mg coi nhu hoan toan. & diéu kién nay, Cr(III) tdn tai chi yéu dang
Cr(OH)4~ 0,008 M; OH" 1 M (cb dinh).
Thoi didm nay, hé tdn tai chinh 1a CrO4*; Cr(OH)a—5 OH”

- Xét cip oxi héa khir (*): CrOs* + 4H20 + 3¢ = Cr(OH)4™ +40H" E°=1?
Can bang (*) duge td hop tir cdc qué trinh sau:

1/2x |(1)2Ct04 +2H" = Cra07* + H20 Kt =101464

12x |(2) CraO7* + 14H" + 6 = 2Cr** + 7TH20 Ky = 101:33%6/0,0392 — 113480
1x |(3)Cr*+30H = Cr(OH)s K =103020

1x |(4)Cr(OH)3 + H20 = Cx(OH)s +H" Ky =10"1430

7x |(5)H20 = H"+OH" Ky = 10714

CrO + 41,0 + 3e = Cr(OH) +40H™ K =Ki"2x Kp'x K% Kgx Ky = 107738
— F°=-17,38%0,0592/3 =—-0,146 V
Ap dyung phuong trinh Nernst cho ban phan Gng (*):
CrO4 + 4H,0 + 3¢ = Cr(OH)s +40H™
10,0592 0,06
Ig z
3 0,008x1

E=-0,146+ =-0,129 V

1,0

a) Dit cong thire X2 14 CraOp: Mx2 = 94,66a ; v6i a = 3 (mg v6i cong thirc Cr3Os
X1: Cr(OH)3 X2: Cr30g (CrY¥2Cr¥hOs
X3: Cr2(SOa)3 X4: H2Cr207

b) Két tiia vang 12 BaCrO4, dung dich lyc nhat 13 Cr(OH)y~
1,520+0,760

=9,00x10~ mol
253,3

Téng sb mol CrO4* =

1,571
9x107
Sé oxi héa cta Cr trong X5 14 +5 phit hop véi ti 1§ phén tng tach JCr" ——> 2Cr*0 + Cr*
Phan ing
2Cr0, +4S0Cl, — 2CrOCl; +380, + SO,Cl,
3CrOCl, +160H™ ——> 2Cr0% + [Ct(OH) I +9CI” + 5H,0
2[Ct(OH), I~ +3H,0, —> 2CrO;™+ 20H + 8H,0

Mxs = =174,5, vay X5 la CrOCls

2,0

¢ s .omy, M
a) S CI & cAu ngoai = —2>. L
m M AgCl

Tir cac phan g, dy doén trir Y2, céc phirc chéit con lai 12 phirc chdt Cr(III)

Y1 Y3 Y4 Y5 Y6

%mCr 22,20 21,85 23,11 21,36 22,96

%mCl 37,89 29,83 31,56 14,58 47,02

Ti 1¢ Cl/Cr 5:2 2 2 1 3
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M 468,5 225,0 2434 226,5
S5 CI' céu ngoai 5 2 1 1
S8 phdi tir anion -1 1 1 2 2
trong cdu noi
Y1, Y2:
NH/‘H\IH3 T};NHs NH3NH3
H
H3N——/-Cir——O—Cr——NH3 HeN—Cr—NH3 | Cl,
N g N g HN g
[Cry(NH3),00H]Cls [Cr(NH;)]CL,
Y3, Y4:
NHa NHs NH3 g
H3N'—'CT—_NO C12 H3N-—'CI‘—"OH Clz
HaN' N HaN' - NHs
[Cr(NH;)sNO]Cl, [Cr(NH;)sOH]Cl,
Y5, Y6:
0X, 0
NH Sl NH,
O—Cr—NHj3| Cl CI—7Cr———NH3 Cl
HgN
0 NHs g NH,
[Cr(NH3)4(C204)ICl cis- [Cr(NH;),4Cl,]Cl

A . r
Gén sO oxi hoa:

b) Y3: [Ct(NH3)s(NO)]Cl2  pspin = «/1(1-*'2) =1,73 us — 1 electron ddc than

Nguyéntt Cr | Phéi tir NO

+3

-1

Do d6, Y3 chi con 1 electron dgc than,

NO- déng electron véi O2. Lién k&t 7v tao thanh do sy xen phu gifta obital d cia Cr** va MO
7'en'y cila NO™ va 2 electron dgc thén ctia Cr** (d) cip doi v6i 2 electron d6c than ctia NO™.

Téng diém ciu VI

4,0

Tong diém toan bai (IHIHIIHIV+V+VI)

20,0
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