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Caul(2,5diém)  Toc dd phan ing. o
1.1. Nghién ctru vé dong hoc phan rng Michael cua B-nitrostyrene vai piperidine va trang thai chuyén ti€p cta

n6. So dd phan tng nhu sau:
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Phuong trinh tdc d6 ciia phan tmg 1a:
k : o
V= k—l k,.[ B — nitrostyrene].[ piperidine]?

-1
a) Xac dinh bac toan ph%in cta phan rng va bac riéng phﬁn dbi voi p-nitrostyrene va piperidine.

b) Bi€t rang giai doan dau cta phan (mg 1a mot can bang thuén nghich, giai doan thir 2 dugc xtic tac bdi phan
tur piperidine va la giai doan quyét dinh toc do phan tng. Ca hai giai doan déu la phan tng co ban. Thiét lap
phuong trinh toc dg tao thanh san pham. Tinh hang so6 toc d6 kha kién.
1.2. Xét phan ung sau: CH3X +Y — CHsY + X *)

Dir liéu dudi day cho hai thuc nghiém vé&i phan ang nay tai 25°C.

Thyc nghiém 1: [Y]o=3,0M Thyc nghiém 2: [Y]o=4,5M
[CH3X] (mol/T) t (gio) [CHsX] (mol/T) t (gio)
7,08x10°3 1,0 4,50x1073 0
4,52x107 15 1,70x10°3 1,0
2,23x10°® 2,3 4,19x10* 2,5
4,76x10™ 4,0 1,11x10 4,0
8,44x107° 57 2,81x10° 55
2,75x10° 7,0

Thuc nghiém ciing duoc tién hanh & 85°C, gié tri hang s6 van toc xac dinh duoc tai nhiét do nay 1a 7,88x108
(thdi gian don vi 12 gio), véi [CH3X]o= 1,0x102M va [Y]o=3,0M.

a) Ching minh phan ang (*) c6 bac 1 d6i voi CHsX. Xac dinh phuong trinh dinh luat van téc va gia tri k cho
phan g d6 tai 25°C.

b) Xac dinh chu ki ban hay tai 85°C.

€) Xac dinh nang luong hoat hda Ea cua phan tng (*).

Céu 1 N@i dung Piém
1.1 a) Bac phan tng theo B-nitrostyrene : 1
(1,25 Piperidine 12 0,25
diém) Toan phan  :3
b) Toc d6 tao thanh san pham c6 dang: 0,25

v =k,.[trunggian].[ piperidine] (1)




k, [trunggian]

k., [B—nitrostyrene].[ piperidine] 0,25
Trong do: K
— [trunggian] = k—l.[,B — nitrostyrene].[ piperidine] 0,25
-1
Thé vao (1):
= kk_ll'kz[ﬂ_ nitrostyrene].[ piperidine]® 0,25
Hang s toc do kha kién: k = E—l.kz
-1
1.2 a) Xét phuong trinh dinh luat van tc: v = k. [CHaX]"[Y]™ (1)
(1,25 | Trong ca hai thyc nghiém, Y dugc ldy du nhiéu so vé6i X, nén [Y] coi nhu khong
diém) | d6i nén phuong trinh (1) c6 thé viét
v =k .[CHsX] (k' =K[Y])
Xeét thuc nghiém 1: 0,25
- Néu phan ung la bac 1 dbi voi CHsX thi phwong trinh dong hoc ¢6 dang:
InC = -kt + InCo
Thyc nghiém 1: [Y]0=3,0M
t (gio) [CH3X] (mol/1) In[CH3X]
1,0 7,08x1073 -4,95
15 4,52x10° -5,40
2,3 2,23x10° -6,11
4,0 4,76x10" -7,65
5,7 8,44x10° -9,38
7,0 2,75x10° -10,5
- Sir dung may tinh dé hoi quy tuyén tinh In[CH3X] theo t ta duoc:
IN[CH3X] =-0,93t — 3,99 vai do léch r = -0,9998 (hop 1Y)
Diéu d6 co nghia rang phuong trinh dong hoc bac nhat déi voi [CHsX] 1a phu 0,25
hop thuc nghiém.
Xét thuc nghiém 2: 0,25
Tuong tu ta cling ¢6: InN[CH3X] = -0,92t — 5,44; k = 0,92 gio™.
Thyc nghiém 2: [Y]o=4,5M
t (gio) [CHsX] In[CH3X]
(mol/l)
0 4,50x10° -5,40
1,0 1,70x107 -6,38
2,5 4,19x10* -7,78
4,0 1,11x10* -9,11
5,5 2,81x10° -10,48
Nhu vay:
Thuc nghiém 1: In[CHsX] = -0,93t — 3,99; k' = 0,93 gio™.
Thuc nghiém 2: In[CH3X] = -0,92t — 5,44; k = 0,92 gio™.
' m
Tu k— = 0,93 ~1l= k.(0,30) =>m =0, phan ung la bac khong theo Y.
k0,92 k.(0,45)"
Phuong trinh dinh luat van tc: v = K[CH3X] véi k = 0,925 gio ™ tai 25°C.
b) tiz = In2/k = 8,8. 1020 (gio ) 0,25

c)

0,25




|n[ﬁ]:5[l_i]
k) R\T, T,
|n£7’88'108j: E, ( 11 j
0,925 ) 8,3145] /K.mol (298K 358K
= E, =3,04x10°J =3,04x10%kJ

Ciau 2 (2,5 diém)  Can bing va phan ng trong dung dich. Pin dién - Pién phan.

2.1. Dung dich X chira AI®* né)ng d6 0,100M va Fe®** 0,050M.

a) C6 thé chuan do riéng Fe®* trong dung dich X bang EDTA duoc khong khi pH trong qua trinh chuan do
dugc duy tri bang 2. (Gia str chuin do riéng dugc khi hiang s6 bén didu kién cua phtrc hon kém nhau >10* 14n)?
b) Tinh ndng d6 can bang cia cac cu tir khi dd thém 25,0 mL dung dich EDTA 0,050 M vao 25,0 mL dung
dich X (pH cta dung dich luén duy tri bang 2).

Biét : EDTA ¢6 pK1 = 2,0; pKz = 2,67; pKs = 6,16; pKa = 10,26;

IgBFe - =25,1;1gf3 - =16,13;1g* BFQOHQ+ =2.17; lg*pB o =—43.

EDTA: Ethylendiaminetetraacetic acid.
2.2. Gia tri E° cho cac ban phan tng cta cac ion Fe* va ion Ce** nhu sau:
Fe* + e - Fe?* E°=+0,77V
Ce** +e > Ce* E°=+1,61V
Hai chat chi thi sau duoc dung dé xac dinh diém tuong duong trong cac phép chuan do oxy hoéa — khir:

Di-bolane (dip): INox + 2 = Inkn ; Eip = +0,76V
(Tim)  (Khéng mau)
p-nitro-di-bolane (pn): Inox + 2 = Inkn ; E®ip = +1,01V

’ o (Tim)  (Khong mau) ‘ o
Ca hai chat chi thi trén deu doi mau khi ti 1¢ nong do [Inex]/[Inkn] = 10. Bang tinh toan, hay cho bict chat chi
thi ndo & trén thich hop cho phép chuan do Fe?* bang Ce**?

Cau 2 Néi dung piém

2.1 | Mo ta cac can lging trong dung dich.
(1.25 | Tinh hang so bén dicu kién cua cac phuc voi EDTA
d) 1 1

O_ 34 = = 0,597 a3 = =O,995
Fe -1 Al -1
1+ ooz N 1+7B popg2e B
K K,KzK,
Aya- =772 3 2 -
h™ + Ki.h* + K. K,he + K KyKsh + K KKK,
o KaKoKeKe 5671101

h* + K.h3 + K K,h?
Broy- =Broy- OFe 0ty =2,759.101 = 10144

Bary- =Bapy- Caray =4,927.107 = 102,

Hing s6 bén diéu kién ctia FeY 16n hon ctia A1Y 10° 1an nén hoan toan c6 thé chuan d6 riéng Fe®*
bang EDTA.
- Khi thém 25,0 mL dung dich EDTA 0,05 M vao 25,0 mL dung dich AI** 0,10 M va Fe** 0,05
M :
Vi CV = C™V? nén chi chuan do Fe®*

TpGH : FeY~ 0,025 M, AI** 0,05 M
Trong dung dich chi c6 phan img tao phuc canh tranh

ARt + FeY 2 AlY + Fe3*, K = 107875

0,25

0,25

0,25

0,25




0,05 0,025

chdt chi thi thich hop.
(HS co thé lam theo cap Ce)

0,05 —x 0,025 — x X X
=x =1,49-10"°M 0,25
[Fe*] =1,49-10° M = [Fe®'] =8,9:107 M; [AI**]' = 0,05 M = [AI**] = 0,04975 M;
[Y*] =6,092-10% M = [Y*] = 2,236-10! M;
2.2. V61 Di-bolane: 0,25
1,25 In
éiém) Egp =ES, + 0.0582 )4 [, ] _ 0,76+ 28915410 - 0, 700(v)
2 [In,] 2
Tai 0,79V, tinh [Fe**])/[Fe?']
Fe Fe®*
E-E, . +20%0 [ : 1, 0,79:0,77+0,0592Iog¥
€ e I:Fe +:| I:Fe +:|
[ Fe” ]
— = =2,177
[Fe* ]
|:Fe2+} 1 0,25
% [Fe?*] con lai = ; -—=-100% = ———-.100% =31, 48%
[ Fe* |+ Fe* | 142,177
Vay khdng ding di-bolane 1am chat chi thi duoc.
Vi p-di-nitro-di-bolane:
In
E,n=Eo+ 0,0592 log [In] =1,01+W l0g10=1,04(V) 0.25
2 [In,] 2 '
Tai 1,04V, tinh [Fe®*]/[Fe*']
Fe3+ FeS+
EoEe, | +000% Iog[ . ] —>1,04=0,77+0,0592log[ . ]
¢ Fe 1 [Fe* | [Fe* ] 095
Fe*'
- Q =3,640.10°
[Fe* ]
0 247 ; [Fe%] 1 -3
Y% [Fe**] con lai = ; ——=.100% = —————.100% = 2,75.10"%
[ Fe* |+ Fe* | 1+3,640.10
Vay véi p-di-nitro-di-bolane thi % [Fe?*] con lai 1a 2,75.1073% nén p-di-nitro-di-bolane 1a | 0,25

Chu 3 (2,5 diém) OC V : ‘
3.1. O diéu kién thuong, Selen la chat ran, phan tir gom 8 nguyeén tir selen. Selen bay hoi, tao ra pha khi gom
cac dang Sen can bang nhau (n = 2— 8). Biét sinh nhiét cua Sesg 1a A, Hg.,,, =40,5 kcal.mol™ . Biét hiéu

Nhiét ddng hoc va can bing hoa hec.

trng nhiét A, H® (kcal.mol™) cia cac qua trinh:

Phan urng

3Sexk) —> Ses(k) 2Ses4k) —> Seg(k) 2Sexk) —> Seak) See) = 2Se3(k)

AH°

-71,4 -35,5 -31,7 53,4

a) Xac dinh sinh nhit cua Ses) va Ses) theo don vi kcal.mol™. So sanh hai gia tri va giai thich. ’
b) Ning lugng trung binh mdi lién két trong phan tir Sesx) 1a 49,4 kcal.mol™?. X4c dinh ning lugng lién két

trong phan tir Sez)

¢) Trong mét thi nghiém diéu ché hoi selen, ngudi ta nung selen thi thu dwoc hdn hop cac phan tir vai ap suét

tuong ing nhu sau:

Phan tu

Ses(k) Serk) Sesk) Ses(k) Seak) Sesk) Sea)

P(kPa)

12 10 9,8 8,7 6,1 2 15




Xac dinh sé nguyén ti trung binh n trong phan tir khi Se. .

d) Giatri n s& thay déi nhu thé nao néu:
i. Tang ap suat

ii. Tang nhiét
Cau 3 Noi dung Piém
3.1 a) 0,75 diém 0,25
1,5 Xét qua trinh:
dhxm 0 0 0 0 4
iem) Sy 1> Sty > 20, > ASe, ) — TSty
Nhu vay: 4/3. A Hg, =~ = A H)+AH; +AH) +AH,
=40,5+ 35,5 + 2.31,7 + 4/3.(-71,4) = 44,2 kcal.mol*
Suy ra, A;Hg, = 33,15 kcal.mol
Xét qua trinh:
0 8 0 8
S Ar—H5>6 Ses Ar—'*fi)g Ses
Nhu vay: 8/3. A Hg, == AHg +A Hg =8/6.33,15 + 8/6.53,4 0,25
Suyra, A¢Hg, = 43275 kcal.mol™.
Nhan xét: A Hg, > A(Hg, ~ do phan tu Sesg c dang tam gidc, céc géc bi bién
dang, chiu sirc cang 16n nén phan tir kém bén 0,25
b) 0,25 diem ‘ 0,25
Phan tir Ses) €O cau tao luc giac déu nén qué trinh 3Sezk) —> Ses(k) €O:
Ar H °= 3ESe:Se(Sez) - 6'ESe—Se(See) = ESe:Se(SeZ) = 75kcal'm0|_l
c) 0,25 diém ‘ , ‘ , 0,25
Vi dugc do trong cung diéu kién nhiét do va ap suat nén ti 1€ vé ap suat cling chinh la ti
& vé s6 mol. Vi vay, phan ti khoi trung binh ciia phan tir khi Selen Se- la
M = 12.8.79+10.7.79+9,8.6.79+8,7.5.79+6,1.4.79+ 2.3.79+1,5.2.79 _ 4755
12+10+9,8+8,7+6,1+2+1,5 ’
g.mol™.
Suyra, n=6,02
d) 0,25 diém 0,25

Tang 4p suat thi can bang chuyén dich theo chiéu lam giam s6 mol khi nén phan tur
selen c6 khéi lwong phan tir 16n s& chiém wu thé, vi vay, n s& ting.
Tang nhiét do, can bang chuyén dich theo chiéu phan ung thu nhiét, pha va lién két tao

ra cac phan tir selen c6 khéi lwong phan tir nho hon, vi vay, n giam.

3.2. Khi d6t chay 3,9 gam hoi benzen ¢ 25°C, 1 atm voi mot lugng oxi du toa ra 163400 J, san pham gom
CO2) va H20).
a) Tinh nhiét toa ra khi d6t chay 7,8 gam hoi benzen bang oxi du trong khong khi & 25°C, san pham gom COz(k

va H20q).

b) Tinh nhiét qo cf;a ngon h”;a 7,8 gam hoi benzen chay & ap §uét 1 atm, 25°C trong khong khi (chtra 20% oxi
va 80% nito vé thé tich). Biét tai nhiét d6 d6 nudc tao ra & thé khi.
Bi¢t: C2(CO; khi) = 26,80 + 42,3.10°3T (J/mol.K);

C? (N2 khi) = 27,10 + 6,00.10°T (J/mol.K);

AH° bay hoi ctiia nuéc long ¢ 373 K 1 40,66 (kJ/mol);



C? ctia nwoc long la 75,3 (I/mol.K);
C? ctia nuwéc khi 1a 30,2 + 1,00.10°2T (J/mol.K).
3.2 Noi dung Piém
(1,0
diém)

a) O 298K: CeHe(n) + 7,502 — 6CO2¢) + 3H20¢)
- Néu phan ing nay xay ra ngoai khdng khi thi nhiét toa ra:

Qpr=AH = w: -3268000 J/mol = -3268 kJ/mol. 0.25
78

b) nhiét do ngon lra >373K (Nudc tao ra ¢ khi). Nhiét toa ra do phan tmg dbt chay 1

mol hoi benzen dung dé: 0,25

- Tang nhiét do cua 7,5 mol N2 (néu cd) va 6 mol COz tir nhiét d6 dau dén nhiét do

ngon hia;

- Tang nhiét d6 caa 3 mol nudc 16ng tir 298K dén nhiét do soi;

- Chuyén pha 3 mol nuéc long tai 373K

- Tang nhiét d6 cta 3 mol nudc hoi tir 373K 1€n nhiét do ngon lua.
Néu dbt chay benzen ngoai khong khi thi:

£Cr ciia Ny va CO2 = 6C,,_ +4 1—25cpN = 9738 +0,4338.T

373 T
— AH = j (973,8+0,4338.T)dT + [ 3C, _ dT+3AH, 50+ [ 3C,  dT
208 298 373 ’ 0,25
373

j (973,8+0,4338.T)dT + j 3.75,3dT +3.40,66.1000 + j 3.(30,2 + 10°T)dT

298 298 373
= 3268.1000 = 973,8.(T — 298) + 0,2169(T? — 2982) + 225,9.(373 — 298) + 121980 +
90,6(T — 373) + 0,015.(T? — 373%) = 1064,4T + 0,2319T2 — 167889,0474
= 1064,4T + 0,2319T2 — 3474412,223 =0
= T =2204,96 K
Ciu4 (2,5diém)  Hoa nguyén td (Kim loai, phi kim nhom IVA, VA). Phiic chit.

1. Amoniac long dugc st dung rong rai lam dung moi cho cac phan ang ma gan nhu khong thé thyc hién
dugc trong nudc. Mot s6 cac chuyén hoa duoc cho trong so dd sau. Hop chat C c6 thé dugc tao thanh bang
cach hoa tan oxit A trong amoniac long. Phan ¢ng cua C véi KNOs ¢ 100°C tao thanh hai hop chat B va D.
San pham ran duy nhat caa phan @ng gitra C vai F 1a mudi E. Tuong tac ciia C véi PCls tao thanh ba chét ran,
A, G, E, D la c4c hop chat ludng nguyén té. Biét % khdi lugng oxi trong B 1a 28,57%.

B+D

KNO,

0,25

NH; PCl,

A— B+C — G+F +E
1:/ \:\'30
D

a) Xac dinh cac chat A-G, biét rang tat ca cac phan tng dugc thyuc hién trong amoniac long. Chd y rang chi
cac chat (A-G) la chat ran ¢ 20°C.

b) Hoa tan G trong nudc noéng thu dugc cac mudi X va Y ¢ thanh phan dinh tinh gidng nhau vai ti 16 2:1. Xac
dinh cdng thtic cac chat X, Y.



4.2.
a) Cac peroxide cua Cr ¢6 so oxi hoa cao thuong kém ben va dé phan hity, nhung Cr(02)2[NH(C2HaNH2)7] thi
lai rat bén. Phirc chat ndy van giit duoc nhitng dic trung ciu tric cua peroxide. Xéac dinh s oxi hda cua Cr, vé
cau trdc cua phic chat trén.
b) Phéi tir L 1a mot hop chat hitu co duoc tong hop tir bippyridin va H202. L ¢6 khéi lwong phan tir 1a 188.
Viét ciu tao caa L, biét bippyridin ciing c6 phan tng twong tu pyridin:
CsHsN + [O] — CsHsNO

Phtic chat cua L véi Fe c6 cong thic 13 FeLm(Cl04)m.3H20 (A). Phic cht cua L véi Cr c6 cong thic 1a
CrLxCly(Cl04)2.H20 (B). Ham lwong nguyén tb cua A va B dugc xac dinh nhu sau:

A: 5,47% Fe; 37,03% C; 3,09% H; 10,94% Cl; 8,64% N.

B: 8,44% Cr; 38,93% C; 2,92% H; 17,25% CI; 9,08% N
¢) Xac dinh cdng thirc phan tir, cdng thirc ciu tao cia A, B. Biét gia tri momen tir cua A 12 6,13 va cua B 12
3,88.

Cau 4 Huwéng dan cham Piém
4.1 a) A: K20; B: KOH; C: KNHz; D: KN3; E: KCI; F: NH4Cl; G: P3Ns. 0,75/8
(Phuong trinh phan ung: khdng yéu cau HS viét chat
(1,0diém) K20 + NHz — KNH; + KOH
2KNH; + KNO3 —%¢ 5 KN3 + 2KOH + H-0
KNH2 + NH4Cl — KCI1+ 2NH3
KNH3z + PCls — P3Ns + NH4Cl + KCI
KNH2+ N20 — KN3 + H2.0
b) X: (NHa)2HPO4; Y: NHaHoPO4.

0,25

4.2 .
(1,5 diém) ’
a. Cr c6 so oxi hoa +4

H,
O— X'~

NH

\O/
H, 0,25

b. L duoc tong hop tir bippyridin va trong phan tng bippyridin bi oxi héa tuong tu
pyridin.

Mbippyridin = 156; ML = 188 = ML - Muippyridin = 32 = cong thic phan tecaa L 1a | 0,25
C1’0H8N202.

Cau tao cua bippyridin:

anW

N

CAu tao caa L 1a: (HS chi can vé 1 trong céc cong thirc dudi day) 0.95

o]
c) Phuc chat cua L voi Fe c6 cong thic 1a FeLm(Cl04)m.3H20 (A)
A: 5,47%Fe; 37,03%C; 3,09%H; 10,94%CI; 8,64%N.
%Fe %C.%Cl _547 X .37,03.10,94 =0,0977:3,0858:0,3082=1: 31: 3
56 12 '355 56 12 355
Thay vao ta ¢c0 m ~ 3 = coOng thac cua A la FeCsoH30CIsNsO21 hay
[FeL3](ClO4)3.3H20.

0,25




Tuong tu cho phic B ta 6 cong thic cia phic B 1a: [CrLz Cl2](Cl104).H20 (B).
Theo de:

- Momen tir caa A 12 6,13 = \/n(n+2) —n=>5 = c4u hinh cua Fe** twong ung
VGi Véi cau hinh spin cao: tyg’eq?. 0,25

- Momen tir ciia B 12 3,88 = \/n(n+2) — n=3= c4u hinh cua Cr** twong tng
v6i cau hinh: tog®eg.

Vay cau tao cua A, B la:

_ _ — 13+
0,25
(A) (B)

Ciu 5 (2,5 diém) Pai cwong hiru co
5.1. Khi thay thé mot nguyén tir H trong hop chat As bang mot nguyén tir Br (hop chat Ag) thi ¢ su giam vé
momen ludng cuc. Hay giai thich sy thay di do.

0

Az X=H, 3,71D

XGOH A4 X =Br, 2,07D
5.2.
a) Giai thich tai sao: & pH thip hon 2, hoidc cao hon 12 cac nhom thé cua axit cis-3-aminoxiclohexanoic déu
chiém vi tri e con & pH 6 — 9 thi ca hai nhém thé déu chiém vi tri a.
b) So sanh tinh axit hai ddng phan cis va trans cua xiclohexa-1,3-diol va giai thich.
¢)1,8-Bis=(dimetylamino) naphtalen (pKa = 12,8) 12 mot bazo hitu co rat manh
mac dd nguyén tir N gan truc tiép vao vong thom. Tuy nhién tinh nucleophin cta
né rat yéu. Thuc nghiém cho thdy né dé dang deproton hda phenol, nhung lai
khong thé deproton héa trinitrometan (1a axit manh hon phenol). Hay giai thich OG

tinh bazo manh bat thuong, tinh nucleophin yéu cia n6 va cho biét ly do tai sao
né khéng thé deproton hoa duoc trinitrometan.



Caub

Noi dung

Piém

5.1
(0,5
diém)

CAu tric trong hé c6 tinh thom, chiéu ciia momen ludng cuc hudng vé phia nguyén
tr oxy C=0. Chinh vi vay viéc gin thém brom s& 1am giam momen ludng cuc tong
cua phan tir (Do lién két C-Br nguoc phia C-O lam giam momen ludng cuc cua phan
tir).

n
© ©
o. %\

n
S
0 Ai
. \
X X I “Br

A, A,

~

OJ

0,25d

0,25d
H

5.2
2,0
diém)

a. O pH thap han hozc cao han, cac nhém thé phan bd ¢ e dé tranh tuong tac khong
gian, nhung & pH tir 6-9 thi nhém amin & dang NHs*, nhém axit & dang COO". Piéu
nay dan dén viéc cac nhom thé & a s& bén hon do tuong tac hut tinh dién.

+ H-N

b. Bong phan cis aa cd lién két hydro bén viing s& bén hoa anion RO" sinh ra nén c6
tinh axit cao hon tat ca cac ciu dang con lai

C.
- Céc cap electron cia N khéng lién hop duoc voi vong thom do lyc déy giira ching
lam mét tinh song song véi cac ex cua vong thom nén tinh bazo manh bét thuong.

- D& dang deproton héa phenol, nhung lai khéng thé deproton héa trinitrometan (1a
axit manh hon phenol):

Ban dau cac cap e cua N ddy nhau manh tao nén stic cang, cation sinh ra cd lién két
hydro noi phan tir triét tiéu duoc sire cang nay. Tuy nhién do cau triic cong kénh nén
no khéng thé deproton hoa duoc trinitrometan.

- Tinh Nucleophin yéu do cip e hudng vao phia trong, khé tiép can tac nhan

electrophin.

0,25d

0,25d

0,25d

0,25d

0,25d

0,25d

0,25d

0,25d

Ciu 6 (2,5 diém) So dd tong hop hiru co. Co ché phan ing hoa hiru co.




Gephyrotoxin 1a mot hop chat ty nhién c6 ¢ da cua loai éch nhiét déi Dendrobates histrionicus & Colombia.
Hop chat nay khong doc va tac dong toi hoat dong caa hé than kinh. Gephyrotoxin dugc tong hop theo so dd
phan &ng sau:

(0]
NS LiAIH, succinimide 1) O3, MeOH
A B > C —_— D  —
AIClj3, toluen Et,0, -78 °C PhsP, DEAD, THF 2) NaBH,

NO
"L,
SeCN, BusP i-Bu,AlH HCOOH

E (C14H1gNOy) F (C14H21NOy) > G (C15H21NOg3)

2) Hy0,, THF, rt

1) Sia,BH
1) NaOH, H,0 1) Lawesson's reagent 2) H,0,, NaOH
H (C44H24NO) I (C4gH27NO2) K
2) CS,, NaH, Mel 2) BrCH,CO,Et 3) TBDPS-CI, imidazole
3) n-Bu3SnH, AIBN Ph3P, EtzN DMF
PhH, A
TBS
L > M N (Cz4H39NOQSi) -
or NaBH,CN, pH 4, MeOH 2) (COCI),, DMSO, Ets;N BULi
1) i-Bu,AlH
N H
2) TBAF

Hay xac dinh cau tric cac hop chét tir A dén N trong so d6 tong hop Gephyrotoxin.

Cau 6 Néi dung piém
2,5
diém)
0 OH A:0,1d
OH 1 0,2d/chét
A B
OH
C D
Xy} OCHO X
oﬁ@o O/AQ\OH
~ ~ N N
X N
o
E (C44H19NO2) F (C44H,4NO o
(C14H21NO,) G (C1gHyNO3) H (C14H,:NO)




X TBDPSO TBDPSO 0~
N N N N
Y EtO,C
SO0 0,0/ F0,C ?
I (C1gH27NOy) K . M
=
™S N
EtO,C
N (C24H3oNO,Si)

Cau 7 (2,5 diém) Xac dinh cau trdc cac chat hiru co (md ta so' dd tong hop bang o1 dan)
Hidrocacbon A (CsHio) khong co dong phan 1ap thé, 1 mol A chi lam mat mau 1 mol KMnO4 (dung dich nudc)
hodc 1 mol Br (trong dung dich CCl4) ¢ nhiét @6 thuong. A phan tng véi lugng du Ho/xtic tac Ni tao thanh
cac hop chat 1a dong phan ciu tao ctia nhau c6 cung CTPT C¢H4. Trong dung dich axit HsPO4s 50%, A chuyén
thanh C (C¢H120) khong 1am mat mau dung dich KMnO4 hodc dung dich Bro/CCls ¢ nhiét do thuong. Ché hoa
C v61 CrOs/piridin thu dugc D.
7.1. Xt Iy D v6i m-CPBA thu duogc 2 san pham E1 va E2 1a dong phan ciu tao cia nhau c6 cing CTPT
C6H1002, trong d6 E1 1a san pham chinh. Khir héa E1 va E2 bang LiAlH4 thu dugc F1 va F2 c6 cing CTPT
C6H1402; F1 hodc F2 phan tmg v6i PCC hodc CsHsN.SOs thu dugc san pham tuong tmg X1 va X2, trong d6
X1 c¢6 phan tng idofom. Xac dinh CTCT ciia cac chat néu trén.
7.2. Khi cho D tac dung vdi hidroxiamin & pH khoang 5-6 thu dugc G. Xu 1y G véi PCls thu dugc H1 va H2
12 d6ng phan cau tao cua nhau c6 cing CTPT CeHii1NO, trong d6 H1 1a san pham chinh. Cho H1 hoic H2
phan tmg v6i LiAlH4, roi dun néng sam pham thu duoc véi xuc tac Se thu duoc san pham tuong tmg 13 11 va
12 c6 cung cong thirc C¢H7N khong lam méat mau dung KMnOy hoac dung dich Br2/CCl4 & nhiét d§ thuong.
Hay xé4c dinh CTCT cua céc chat néu trén biét rang I1 phan Gng duoc voi 4-nitrobenzandehit khi c6 mit Ac,O
lam xuc tac cho E (Ci3H10N203).
Cau 7 Néi dung piém
(2,5
diém)




7.1 Hidrocacbon A (CsHio, A= 2) khong c6 dong phén 1ap thé, 1 mol A chi lam mat | 9 chét
(1,3 mau 1 mol KMnO4 (dung dich) hoac 1 mol Br: (trong dung dich CCls) & nhiét
diém) d6 thuong. A phan tng v6i lugng du Ha/xtic tac Ni tao thanh cac hop chat 1a | D: 0,1d
ddng phan céu tao cia nhau ¢ cing CTPT CsHis(A= 0) => A ¢6 1 vong 4 canh
va co 1 lién két doi. Con lai:
=> Céc CTCT c6 thé c6 ciia A 1a: 0,15d/chat
Ay N
A2 Ag As
Trong dung dich axit H3PO4 50%, A chuyén thanh C (CsH120) khong lam mat
mau dung dich KMnOj4 hodc dung dich Bro/CCls ¢ nhiét do thuong. Ché héa C
v6i CrOs/piridin thu duge D. Nén:
 — o
: OH Z
A C: é/ D:
o d LiAIH, Ej)\H PCC éo
d/ ®n-cran o OH o
El Fl X]_ o
° S = LAk, é/ o PCC 5\//
o B — .
. > OH _0
Xz
7.2 6 chat
0
~ _NH;0H &N\OH PCls é/\l\u cv NH =0
(1,2 5 o NH 0,2d/chat
diém) Hy H,

6




T

NH LiAIH, @\IH Se /lN NO, \ N/ \ONOZ
0 x Ac,0
Hy
)

(O
LiAH, o &
NH > T l
) NH <N

Ciu 8 (2,5 diém) Hoa hoc cac hep chat thién nhién (Cacbohidrat va cac hep chat hiru co chira nito don
gian)

8.1. Geniposit (hinh dudi) 1a mot hop chét dugc tach ra tir qua danh danh. Thuy phan geniposit sinh

ra hai san pham I genipin va D-glucozo. Genipin tham gia phan Gng tao mau voéi gelatin (day 1a co

s& dé phat hién dau van tay trong k¥ thuat hinh sy). Hay viét so d6 phan wng tao genipin va phan ing

cua genipin véi mot aminoaxit dé giai thich hién tuong trén.

COOCHS;
Y
(@]

Hon:?

HO""CH,OH
OH

8.2. bisacarit X la mot duong co tinh khir. Thay phan hoan toan 1 mol X cho 1 mol D-glucozo va 1 mol D-

mannozo. Metyl hoa hoan toan X bang CHsl/Agz0 thu dugc hop chat B khdng con tinh khir. Bun néng B trong dung dich

axit HCl loang thu dugc C (2,3,6-tri-O-metyl cua D-glucozo) va D (2,3 4,6-tetra-O-metyl ciia D-mannozo). Biét rang X ¢6

lién két o-1,4-glicozit. Xac dinh cAu triic vong Havooc, ciu dang bén nhat va tén hé thdng cua X.

Cau 8 Néi dung Piém

(2,5 diém)

8.1 Phan ung thuy phan geniposit thu dugc genipin va D-glucozo Viét  ding

(1,5 diém) OOCH; sin  phdm
= OOCHS3 OH 0,5 diém

HOH,C

)
3o HO/%//O@
OH
? © HO
HO o HOH,C o OH
HO CH,OH
OH




Gelatin (c6 trong da) cau tao tir cac polipeptit, lay dai dién 1a mot aminoaxit
nhu glyxin, ta c6 phuong trinh:

Viét  ding
sin  pham

OOCHS OOCHS 0,5 diém
N N
o | MRNEREOOH T N-CHz COOH Chi ra sdn
HOH,C OH HOH,C OH ohdm  co
san phdm c6 mau dé phat hién diu van tay trong ky thuat hinh su. mau 0,5d
8.2 X 1a duong c6 tinh khu = X con —OH hemiaxetal Cdu truc
(1,0 diém) Thuy phan hoan toan X cho 1 mol D-glucozo va 1 mol D-mannozo nén vong: 0,5d
X tao ra tir 1 phan tir glucozo va 1 phén tir mannozo lién két a-1,4- glicozit Cau dgng
1 mol X 2 1 mol D- glucozo + 1 mol D-Mannozo bén  nhit:
CHO CHO 0,25d
OH HO Tén: 0,25d
HO HO
OH OH
OH OH
CH,0OH CH,OH
CHO CHO
1. CH3l/Ag,0 OMe MeO
X ——» MeO MeO
2.H;0" OH OMe
OH OH
CH,0Me CH,0Me
(C) D)
I
CHZOMe CH,0Me

£ B

Thir ty lién két 12 o-D- mannozo va (o,B)-D-glucopiranozo lién két

a-1,4-glicozit
HOH,C
CH,OH CH,OH HO—~—2__
O 4 © HO

OH O o OH OH HOH,C

) 0) 0]
OH
HO

OH OH
4-O-(a-D-Mannopiranozyl)-(a.,) -D-Glucopiranozo

Giao vién ra dé va lam HDC
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