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(Huwéng ddn chdm thi ¢é 11 trang)

I. HUONG DAN CHUNG

I. Gidm khao chdm ding nhu Dap an — Thang diém ctia Bo Gido duc va Pao tao.

2. Néu thi sinh ¢6 cach tra 15i khéc dap 4n nhung dung thi giam khao van chim diém theo thang diém
ctia Hudng dan cham thi.

3. Giam khao khéng quy tron diém thanh phan clia timg cau, diém cua bai thi.
Cdc chir va ki hiéu vier wit: Ac: acetyl; Boc: ferr-butoxycarbonyl; Bn: benzyl; ‘Bu: ferr-butyl; Bz benzoyl;
Cbz:  benzyloxycarbonyl; DBU: 1,8-diazabicyclo[5.4.0Jundec-7-ene; DIBALH: diisobutylaluminium hydride;
DMAP: 4-dimethylaminopyridine; DMF: N, N-dimethylformamide; DMSQ: dimethylsunfoxide; Et: ethyl; KHMDS:
potassium hexamethyldisilazide; LDA: lithium diisopropylamide; LHMDS: lithium hexamethyldisilazide; mCPBA: m-
chloroperbenzoic  acid; Me: methyl; Ms: mesyl; PCC: pyridinium chlorochromate; Ph: phenyl; PIFA:
bis(trifluoroacetoxy)iodobenzene;  PMB:  p-methoxybenzyl;  'Pr: iso-propyl;  TBA:  tetrabutylammonium;
TBS: tert-butyldimethylsilyl; TEMPO:  2,2,6,6-tetramethylpiperidine-1-oxyl ~free radical; TES: triethylsilyl;
TIPS: wiisopropylsilyl; Tf: trifluoromethanesulfonyl; TFA: trifluoroacetic acid; THF: tetrahydrofuran; TMS: trimethylsilyl;
Tol: tolyl; Ts: tosyl; /: long.
Cho: H=1,0; C=12,0, N=14,0, 0= 16,0; Na=23,0; Mn =54,9; Zn=65,4; Br=79,9; 1 = 126,9; Zy= 1, Zc = 6; Zo
=8 Zna=11; Zmn=25; Zp, =35, Z1 = 53. ‘ \ ) o )
Céc quy trinh tong hop hitu co ¢ di cac chat vo co, dung moi, xtc tac, diéu kién can thit va bo qua yeu to 1ap the.

1. PAP AN - THANG DIEM
Cau Noi dung

1735 | L.a) Dé x4c dinh 4, sur dung cac $0 lidu thiéu nhiét chuin cua céc alkane: sy chénh léch cua
diém) | thiéu nhiét chuan giira 2 alkane lién ké nhau, hon kém nhau 1 nhém CHa, chinh & thiéu nhiét
chuan tinh cho | nhém CHa

Alkane propane n-butane n-pentane n-hexane
A Hjy, —-530,59 - 687,62 — 845,12 - 1002,39
14]=, keal mol” i 157,03 157,50 15727
Gié tri trung binh cua |4| =157.3 kcal mol™
SC (cyclopropane) = ‘ﬂ'~ 157,3=9,29kcal mol™
SC (cyclopentane) = M\— 157.3 =1,38kcal mol™
J

Vi SC cua cyclopropane Ién hon cua cyclopentane nén vong cyclopropane kém bén hon
cyclopentane.

Néu thi sinh sir dung phuong phdp hoi quy tuyén tinh, xdc dinh gid tri thiéu nhiét chudn clia
cdc nhom CHs va CH; van cho diém 16i da.

1.b) Cé 2 lién két C — H gidng nhau, tong %s trong dong gop trong 2 AO lai hoa tao 2 lién
két C — H nay 1a 2 x 31,94% = 63.88%
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C6 2 lién két C — C gidng nhau, %s trong mdi AO lai hoa tham gia tao lién két 1a (100% —
63.88%)/2 = 18,06 %
18,06

cosf=——"—"—=-0,220=0=102,71°
18,06 -100

a=(102,71-60)/2=21,35°

1.¢) Strc céng cua vong la t6 hop cua hai loai tuong tac: strc cing (ndi) vong va tuong tac day
gitra cac lién két C-H. Goc C—C—C trong cyclopropane nho hon so véi goc tuong ng cua
cyclobutane dan dén siic cing ndi vong clia cyclopropane 1én hon so véi cyclobutane. Tuy
nhién, trong cyclobutane cé nhiéu hon 2 lién két C—H so v&i cyclopropane dén dén tuong tac
déy gitra chung (torisonal strain) trong cyclobutane cao hon. Hai yéu t& nay dan dén viéc
cyclopropane va cyclobutane c6 stc cang gan bang nhau.

2.a) 4,54: pKa cia p-hydroxybenzoic acid;
4,06: pKa ctiia m-hydroxybenzoic acid,
2.97: pKa cua o-hydroxybenzoic acid;

2.b) O dang base lién hop p-hydroxybenzoate, nhém HO day electron vé nguyén tir carbon lién
két truc tidp v6i nhom COO™ theo hiéu tmg lién hop (+C) 1am ting twong tdc ddy tinh dign giita
hai trung tim dién am gén nhau. Mit khac, hiéu img —I ctia nhém OH lai yéu vi & xa nhém COO™
khién cho base lién ho’p nay khong dugc bén hoa nhiéu boi hiéu {mg 1. Boi vay, p-hydroxybenzoic
acid 6 tinh acid yéu hon benzoic acid va yéu nhat trong s& ba dong phan.

:0—/< @—«

p- hydroxybenzoate benzoate

O dang base lién hop m-hydroxybenzoate, nhém HO khéng day electron vé nguyén tir
carbon lién két truc tiép voi nhém COO™ nhu trudng hop base lién hop p-hydroxybenzoate,
din dén base lién hop nay khong bi giam do bén bai tuong tac day tinh dién nhiéu nhu véi
truong hop dong phan para. Pong thoi, hiéu tng cam ang hat electron (=) cia lién két
C—O(H) phenol & gin nhom COO™ hon so véi ddng phan para- gbp phan lam giai toa bét
dién tich 4m trong hé m-hydroxybenzoate. Do do, m-hydroxybenzoic acid c6 tinh acid manh
hon benzoic acid.

m-hydroxybenzoate
O dang base lién hgp o-hydroxybenzoate, hiéu ing lién hgp (+C) ciia nhém OH lam gidm bén
hé benzoate tuong tu nhu ddng phan para-. Tuy nhién nhém OH lai ¢6 hiéu (g hut electron
(=T) manh hon do & gan v6i nhém COO™ hon so v&i hai ddng phan con lai va dac biét tao lién
két hydrogen ndi phan tir v6i nhom COO™ lam bén hoa dang base lién hop nay hon. Tong céc
hiéu mg nay dan dén o-hydroxybenzoic acid ¢6 tinh acid manh hon so véi benzoic acid va manh
nhét trong s6 ba dong phan.

o-hydroxybenzoate
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3.a) C6 hai ddng phan CsH 20 chu yéu thu duoc tir phan img thé Sx1 va hai dong phan C7Ho
chu yéu thu duge tir phan img tach loai E1.

H @
Me ,—~ Me_{ OMe Me. OMe

Me_Ccl .
O = @ e
CTPT: CgH140
Hf’\f’a t
Me Me Me Me
® @
D H:O:Me gMe OMe
S kl-Ii

CTPT: CgH440
: CTPT: C7Hqp

Thi sinh vé so do trinh bay sw hinh thanh theo huwdng hinkh thanh san phdm
methylenecyclohexene (kém bén hon) thi vdn cho du diém.

3.b) Dé phan tmg tach véi base (theo co ché E2) xay ra thuén loi trong vong cyclohexane,
lién két C—H va C—Cl & hai nguyén tir C canh nhau cin & tuong quan trans diaxial (anti). Tuy
nhién, ddng phan dudi day dii & cAu dang ndo ciing khdng chira lién két C—H va C—Cl & tuong
quan trans diaxial nén ddng phan nay tham gia phan tmg tich E2 ra cham hon rét nhiéu so
v6i cde dong phéan khéc.

cl C‘lf‘.-l Cl
ClCJ CICI _— .
Cl Cl
Cl Cl
khéng chira déng thoi lién két trans diaxial C—H va C—Cl
1720 1.
diem)
@
EtQ:
k(O s Co* okt Q 0 a 90" OEt
COLE M~ cosE ot P Eoy e Me X2 _co,Et
e Me _— @ — EO g Me —=
MeQEt
Etb"e/\‘ H
0 O@ H(Q
Etozc\fj/wle ® ElOZC\é/ Me Enozcﬁj/w\e
H30 e
enolate dwgc bén hoa
2.

Trang 3/11




AcOH,

-H;0 { ONH, { NH+H® n
HOAC
. |
o} gs)lj OH pé © g
‘ L &Ph m “Ph y “Ph
o~ >Ph o"FPn 0" Ph Eli,-J Ph
! ) H
N,
H
3.
7 P
7 ArHN ArHN 7
MeQNH —— BhCONHNH, |- NHCOPh
_—_._g. B —
N/\ \ H anisole, (‘/ anisole 5 ’5
N NH; nhiét vi séng nhiét vi song N Me
H
H N
Ar = Me@—§
—MeQOH
Ph
O“\
HN ot N
ArHN e ATHN //";E,NHcoph
N NN
H H
4.
Et0,C
. ~\or -
$FY ) = 0.C
- N E10s H CO,Et E0:Q  cogEt
TMS |
5 S _TMSF ©‘ Boc a O O
Cors -TfO™ phan &ng Diels—Alder >
~EtOH
(cong tach)
111 1:
3,0 Me._ _Me Me Me_ Me
;‘; ) /\/OH / NHHCO5 // LiAH, A
em
5 . ~ pBu HO,C Boc,0, THF H,N THE HN oH
0
A1 A3: cmeNo3 Gl

Trang 4/11



IV
(4,0
diém)

Me._ Me
Me
CbzCl A TEMPO, NaCIO _ AcOH, EtCH
_—
K2CO3 H20  opoin TKBr, NaHCO, CbzHN -0 N OEt
Zz
A5 A6: C15H19N03 AT: Cq7H23N03
Me_ Me Me_ Me Me_ Me
TMSCN 1) NaOMe, MeOH H,, PA/C A
——
BF4*Et,0 N~ TCN 2) HCI, H,0 N~ "COMe MeOH N~ TCOMe
Cbz Cbz -
AB: C1gH1gNo 05 A9 A10: chét trung gian
diéu ché thude chira viém gan C
2. Tong hop All:
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2) PCC, CHCl; cl 2)A pyridine
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Tong hop A12:
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e
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cl
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1) N-Boc-imidazole, Et0,C_ = M
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Me Me Me e Me
Me CO,'Bu Me C0,Bu Me CO,Bu
H,, Pd/C LHMDS POCI;, DMAP
_— —_ OH
0 pyridine \)\
COEt CO,Et
CO,Et
D3: C1gH3205 D4: C1gH3205 D5 019H3oo4
- Me Me 1) Cch(OEt)g, Me Me Me Me Me Me
DIBALH OH  EtCO,H, 140°C 0 1) O3 0
—_— —_—
OH 2) LiOH, 60 °C 2) PhaP
(6] 0O 0
3)H,S040,5M
D6: C13H2202 D7: C15H2202 D8: C14H2003
Me Me
Me Me
Me
KCN, TMSCN P .
- = —
18-crown-6 0] =
OTMS
D9 asperaculin A
2
OH i
¥ 1) mCPBA, CH,Cl5 1) TBSOTS, base
9 2)TFA, dioxane HO 2) Fe, NH,CI, TBSO O
NO, NO, EtOH, H,O NH,
D10: C11H11NO4 D11C17H27N028l
1) Ac,0, pyridine,
NIS, TFA 1) NBS, CH,Cl, Br DMAP
TBSO TBSO [+
MeCN 2) 'PrMgCI-LiCl, 2) n-Buli, THF
NH; THF NH,

|
D12: Cy7H;6INOSi

Co7 3
TBSO O Me ~ ane 100°C  TBSO
NHAc
D14: Cy1HaNO,Si D15: CZ,Hngogsi

D17 C15H15NO4

‘BuOK

dioxane, 10

1) NBS, DMF

2) LiOMe, Cul,
DMF

HO::‘
OMe N
H

D13: C17H,6BrNO,Si

1) TBAF, THF
2)IBX, DMSO

D16: C15HL|3N03

D18: waltherione A

3. Thi sinh cé thé vé cdu tao san phcfm D20 duwdi dang aldehyde/alcohol tw do.

Me
Me
| OTBS 1)@ o oTBS
, BFyEt
O, Me b ol 0. Me
X 2) DIBALH W
0 O Me OH 0 Me

D19: Cy;H350,Si

AcO oTBS
1) 04
sau do N828203 @]
2) mCPBA o o,
HO Me

D20: Cz1H3gGTSi
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Me Me
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V(25
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1. Cdu triic Idp thé dé minh hoa ddc trung cdu tricc cua dwong. Thi sinh chi can vé cau tgo san

phdm theo yéu cau ciia dé bai.

0 HO OH  COMe 0 CO,Me
\\\/ OH - y
/ PhsP=CHCO,Me 1) Hy PAIC
o. 0 PhCO,H, CH,Cly 0. 0 2) NalO,4, NaHCO5 d><b
Me Me Qurt betiu Me Me Me Me

E1: CﬁHﬂgOG

E2: C10H1505
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Me\_)l\/PO(OMe)2 = CO,Me =il CO,Me
il TBSO » NaBH, MeoH  TBSO '

Me OH

LiCI, Et;N, MeCN 0.0
ped

Me Me

E3: CQDHasoESi

Me
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0.0
Me Me
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Me

4

(0]
Me (@]

Et;N, DMAP 6. 0
Me Me
E5: CQ4H4207Si
0]
Me (0]
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_— e = -~ _—
0 =0
0
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", _ e
CH MeCH

Me
N
0
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~ S— H > [—
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2) HFpyridine 6.0

E7:

Me

MBMO OMe O

E9: aspinolide G

Me Me
E6: C17H2607

C14H2008

"'OH

2. Cdu triic ldp thé dé minh hoa ddc trung cdu triic cia dwong. Thi sinh chi can vé cau tao san

phém theo véu cau cia deé bai

OMe OBn OMe
OH_OH /O gt 6
0 BnCI KOH HCI, MeOH
HO o OH = T teal CH,Cly
Me Me
E1U Cz4H3005
Bn.
M
O//O OMe
BzCl, Et; ’BuOK
sau dé MsCi ’BuOH O‘: tifia
E11: C51H2606 E12: CygH3,048 E18: a-L-altro epoxide
OBn OBn OM OBn OM
= e NaN, . ¢ KCN . ©
DMF, H;0 DMF, H,O
HO™ OBn O OBn HO' OBn
Ns E18: i Ne
E17 o-L-altro epoxide E16
STol OMe Ac0, OBn  OAc
HO OBn TMSSTol 4 5 M LiAIH, AcOH Ble}
HO _£aL BnO —
Znly, ether H,80, :
OBn MeOH OBn 0,2% AcO" Me OBn
E13: CEQHQQOS E14 E15: CQHHQEOT
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MeO MeO OMe MeO OMe MeO OMe

o 1) (MeO);CH, H;SO; OMe & o
L € 2) KOH, MeOH A_X\WNS 1)90°C [—i 0 /ZL) d bl
CO,Me N~ TN % N7 NH,
N 2Me 3 (Pho),PON;, ELN N 2)NHg EtOH N N N
Cbz )} (PRO)PONs, Ely iz & 2NHs coz " M Cbz Cbz H

E19: C15H1EN4O5 E20: C29H3SN4OQ E21: C15H21N305

% %O
1) H,S0,, SiO, CH,CI N NT%
E21 b Mo (j =0 T— H oy  E23 colensolide A
2) H,S0,, MeOH NN g
Br

Cbz H

E22: Cq4H; /N3O OH
Br
Vi 1.a)
(5,0 | Xét 2 nua phan tng khu:
diém) Mn* +e — Mn?* (1) AG® =—1xFx1,50
MnO: + e +4H" —— Mn?*" + 2H20 (2) AG!=-1xFx0,95

Xét phan tmg phéan hity Mn**, 13 t6 hop ctia (1) — (2):
2Mn*" + 2H:0 —— Mn** +MnO; +4H"  AG’ =-1xFx(1,50-0,95) <0
Phan Gng trén c6 AG® <0 nén Mn>" khong bén trong mdi truong acid (cé thé bi phan huy
tao thanh Mn** va MnO,).
1.b)
i) Tinh todn dé xac dinh cong thirc héa hoc cua X.
Goi cong thirc cuia manganese oxide la: Mn,Oy
0,2744
54,9x+16y
=x=3,y=4=>X: Mn3O4
i1) Phuong trinh hoéa hoc céc phan Gng xay ra:
2Mn,Oy + 2xHa2804 + (2y — 2x)H202— 2xMnSO4 + (2y — 2x)02 + 2yH20 (1)
Hoac Mn30s + 3H2S0: + H202— 3MnSO4 + Oz + 4H,0

Bao toan mol electron: 2xx 3X g, =3%0,1x0,024 =7,2x g

ZnO + H,SO4 — ZnS0s + H20 (2)
2H,0; — 2H,0 + O3 (3)
3MnSOs + 2KMnO4 + 2H20 — 5MnQOz + K2S04 + 2H2504 4)

- Vai trd coa ZnO: Trung hoa lugng acid H2SOy sinh ra, tao méi trudng acid yéu, thuén loi
cho qua trinh oxi héa Mn?* bing KMnO4 dé tao MnO,.
1.c) X1: Mn(OAc):2 X2: Mn20s X3: Mn(NOs3):
X4: MnO: X5: MnPO;

Phuong trinh phan ng:

Mn3;04 + 2HOAc(lodng) —— Mn(OAc): + Mn203 + H20

Mn;04 + 4HNO3(lodng) —— 2Mn(NO3); + MnO:z + 2H:0

3Mn304 + HNO;3 + 9H3POs —— 9MnPO4| + NO + 14H:0

1.d)

i) Xac dinh cac chat tir Y1 dén Y6.
Y1: [Mn2(CO)io] Y2: [Mn(CO)sBr]
Y4: Na|[Mn(CO)s] Y5: Na3[Mn(CO)4]
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Y3 c6 cong thirc Mny(CQO)yBr;
B = 54,9x
0,2224
Véix=1=>y=4,z=1=>Y3: [Mn(CO)4Br]x
V& cdu triic cia Y3:
Trong don vi [Mn(CO)4Br], Mn cé 16 electron nén thiéu 2 electron, dé thoa min
quy tic 18 electron nén phai dime qua cau Br™ = Y3 : [Mn(CO)4Br]z
CO cO

=246, 8x

OC””"M‘n"“\“Br"'”/I\/!n“m\co
oc” | g | oo
Co (6]0)
Chui y: Néu thi sinh vé cdu triic trimer, tetramer ... qua cau Br~ van cho di diém.
Néu thi sinh vé cdu triic trimer, tetramer ... qua lién két Mn-Mn thi khong cho diém.
Y6 cd cong thire Mn(CO)yHiNay
_ 54,9x
T 70,3270
Voix=1=>y=4,t=1,u=0=>Y6 : [HMn(CO)4],
Trong don vi [HMn(CO)4], Mn ¢6 16 electron = mdi Mn phai tao 2 lién két Mn-Mn dé thoa
min 18 electron. Xung quanh Mn ¢6 5 phdi tir = ¢6 1 phdi tir la ciu ndi dé thoa man s6 phdi
tri 1a 6 (bat dién).
- Néu CO la phdi tir chu ndi = ¢6 3 loai CO (vi tri trans vai CO dau mat, CO cdu ndi
va H) =loai.
- Néu H la phdi tir ciu noi =c¢6 2 loai CO (vi tri trans véi CO dau mut va H cAu ndi)
—=thda man.
Y6 : [HMn(CO)4]3
V& céu tric cia Y6,

=167,9x

co co

Chit y:  Néu thi sinh vé cdu triic tetramer va dam bao chira cau noi H van cho i diém.
ii) Viét ptpu diéu ché chat Y1, Y6:

2Mnl, + 2ZnEt; + 10CO —#5 Mny(CO)1o + 2Znlx + 2C4Hio
Néu thi sinh viét phirong trinh phan ing:

2Mnl; + ZnEt; + 10CO0 —25 Mny(CO)io + Znly + 2C2Hsl
thi trir 0,125 diém.

3[Mn(COY]* + 9H* —— [HMn(CO)4]; + 3H:

2.a) Saumot thdi gian dién phan, dién cuc Cu (A) ¢6 khdi lugng tang 1én.
Giai thich:

O dién cuc anode (+): Cu (r) — Cu**(dd) + 2e

O dién cuc cathode (-): Cu**(dd) + 2e — Cu(r)
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2.b) Gia tri pH cua dung dich CuSO4 khong thay dbi trong qua trinh dién phan, vi: /) khong
¢6 qué trinh nude dién phén & hai dién cuc; i7) ndng dd Cu®* trong dung dich khong doi do
sinh ra & anode va mat di & cathode.

2.¢) i) - Thém vao dung dich dién phan Na>SOq rin, lic dau lam tang toc do dién phan, vi
Na>SOy4 phan li lam ting ndng do ion (Na*, SO ) = tang do din dién = tang cudng dd
dong dién (do tang toc d6 trao ddi electron ¢ dién cuc) = tang toc do dién phén.

- Sau d6. néu lugng Na2SO4 cho vao trd nén qua 16n, tde do dién phén co thé giam do lam
giam su khuéch tan cta ion Cu®* t&i dién cuc.

Chii y: Thi sinh chi can gidi thich dwoc mét trong hai yéu té anh hwong trén.

i) Khi giam néng d6 CuSOQs trong dung dich dién phan lam giam toc do dién phan vi lam
giam ndng do cac ion Cu®”, SO = giam do dan dién = giam cuong do dong dién.

Téng diém toan bai: 20,0 diém
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