BO GIAO DUC VA PAO TAO KI THI CHON HOC SINH GIOI QUOC GIA
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HUGNG DAN CHAM PE THI CHINH THUC
MON: HOA HOC, BANG A
Ngay thi thit hai: 11.3.2005

Cau 1 (5,25 diém):

1. Viét so do diéu ché€ cac axit sau day:

a) Axit: benzoic, phenyletanoic, 3-phenylpropanoic tir benzen va cac hod chat can thiét
khéc.

b) Axit: xiclohexyletanoic, 1-metylxiclohexan-cacboxylic tir metylenxiclohexan va cac
hod chat can thiét khac.

2. Sap x€p (c6 giai thich) theo trinh tu tdng din tinh axit clia cdc chat trong timg diy sau:
a) Axit: benzoic, phenyletanoic, 3-phenylpropanoic, xiclohexyletanoic,
I-metylxiclohexan-cacboxylic.

b) H,COOH
Q\COOH ’ @ é é

(B) (©) (D)

3. Sap xép (co giai thich) theo trinh tu tang dan nhiét d6 néng chay cua cac chat sau:

,COOH OOH COOH
®
Hudng ddn gidi:
1.a)
B
CoHg ~5 CeHisBr 8% ycony 22" > CoH,CH,Br T CH,CH,CN
i Mg i [O] LCHZ(COOCQHs)z/NaOEt
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CeHsMgBr %» C.HsCOOH C¢HCH,CH(COOC,Hs),
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o CH<CH,COOH
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CH<CH,CH,COOH
b)
CH, MgBr COOH

é Mg/ ete i/j 1. CO, ij
H3O+
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2. HO* 2.CO,

3.HO*t
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2.a)

+I
H:C COOH CH,COOH \CH,CH,COOH _, CH,COOH  COOH
| ! 2 3
<00 <0 < ©
+I; >+, L < L o< I3

Cac goc hidrocacbon c6 hiéu tng +1 16n thi K, giam va -I 16n thi K, tang
b)

CH,COOH OH COOH
1 7, @ o I,
< < oNnSo o< (O]
- H N<C,
(D) (C) (A) (B)
Vi: -1, < -1, nén (C) c6 tinh axit 16n hon (D).

(A) va (B) c6 N nén tinh axit 16n hon (D) va (C)
(A) ¢6 lién két hidro noi phan tir lam giam tinh axit so véi (B).

3. Tang dan nhiét do ndng chay clia cic chat:

OOH COOH OOH
= Vi:
< < | Mc < M,
S N (B) ¢6 thém lién két hidro lién
(©) (A) (B) phan tu v6i N cua phan tir khéc.

Cau 2 (4 diém):
L-Prolin hay axit (S)-pirolidin-2-cacboxylic c6 pK; = 1,99 va pK, = 10,60.
Pirolidin (C,H,N) la amin vong no nam canh.
1. Viét cong thitc Fiso va cong thiic phéi canh cua L-prolin. Tinh pH; ctia hop chét nay.
2. Tinh gan ding ti 1é dang proton hod H,A" va dang trung hoa HA cua prolin &
pH =2,50.
3. Tinh gan dung ti 1¢ dang deproton hod A™ va dang trung hoa HA cua prolin &
pH =9,70.
4. Tt metylamin va cac hoa chat can thiét khac (benzen, etyl acrilat, natri etylat va cac
chat vo co), hdy viét so d6 diéu ché€ N-metyl-4-phenylpiperidin.
Hudng dan gidi:

1.
OOH

..... H

2. Ap dung phuong trinh Henderson - Hasselbalch

Ke [HA][H']
HA" = HA+H — K= [gA7
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HA
lg _[HA] = pH-pK,= 2,50-1,99=0,51 : ; Suy ra: % =3,24
[H,A"] [H,A"]

Vay &6 pH = 2,50 dang trung hoa chiém nhiéu h(fn dang proton hoa 3,24 lan.
Hay ti 1¢ giita dang proton hod va dang trung hoa la 357 324 = = 0,309
3. K, A
HA =— H"'+A~- — > |g {HA] pH - pK,=9,70 - 10,60 = - 0,90 ———>

[AT] 1

> [H A] = =0,126 = g
Vay 6 pH = 9,7 ti 1é giita dang deproton hod va dang trung hoa la— :
4. 2 CH,=CH-COOC,H CH,-CH,-COOC,H
CH.NH, 2 28 CH3—N< 2 2 215
CH,-CH,-COOGC,H;
C,H;ONa
o) o)
1. OH"
h— COOC,H; ——>
2. H,0", °
N \
L CH;
+Br2/Fe to Br MgBr
ete
0 C.H; CeHs
ﬁ 1. C6H5MgBr fﬁ H2$O4 1700C [% H2, Nl t
N 2. H,0" N
| |
CH
3 CH3 CH; CH’).

Cau 3 (3 diém):

Hop chat hitu co A chita 79,59 % C; 12,25 % H; con lai 1a O chi chiém mot
nguyén tir trong phan tr. Ozon phan A thu dugc HOCH,CH=0 ; CH;[CH,],COCH; va
CH,CH,CO[CH,],CH=0. Néu cho A tic dung vGi brom theo ti 1¢ mol 1:1 r6i méi ozon
phan san phdm chinh sinh ra thi chi thu duoc hai san pham hitu co, trong s6 d6 c6 mot
xeton. Pun néng A véi dung dich axit dé dang thu duoc san pham B c6 cling cong thitc
phan tir nhu A, song khi ozon phan B chi cho mot san phdm hitu co duy nhat.

1. Xac dinh cong thic cau tao va goi tén A.
2. Tim cong thic cau tao cua B va viét co ché phan tng chuyén hoa A thanh B.
Hudng dan gidi:
1 79,59 . 12,25 . 8,16
| | " 16
A ¢6 cong thic phan tir C;;H,,0.

=13:24:1
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Tu san phdm ozon phan tim ra 2 cong thic cau tao c6 thé phu hop:
CH;CH,CH,(=CH CH,CH,’=CHCH,0OH CH3CH2CH2E CH,CH,CH=CHCH,OH

CH, H,CH, H,C CH,CH,
(Ap) (Ay)
Tir phan ting brom hod r6i ozon phan suy ra (A,) phit hop, vi:
CH,CH,CH,('=CH CH,CH,C=CHCH,0OH —2—>
(A) CH, H,CH, 1:1
CH,CH,CH,(BrCHBrCH,CH,C=CHCH,OH 220Phy yeton + O=CHCH,0OH
CH, H,CH,
CH3CH2CH2g CCH,CH,CH=CHCH,0H —2—>
(A) CH,CH, 1:1
CH,CH,CH,(BrCBrCH,CH,CH=CHCH,0H ozonphiny,  ndehit + O=CHCH,OH
H,C CH,CH,

Tén cua A: 3-Etyl-7-metyldeca-2,6-dien-1-ol

2. B phai 1a hgp chat mach vong c6 chita 1 n6i doi trong vong. B sinh ra tit A do phan ting
dong vong:

OH

(A)
Cau 4 (4 diém):
1. D-Galactozo 1a dong phan cdu hinh & vi tri s6 4 cua D-glucozo. Trong dung dich nudc
D-galactozo ton tai 6 5 dang cdu tric khdc nhau trong mot hé can bang. Hay ding cong
thiic cau hinh biéu dién hé can bang d6 va cho biét dang nao chiém ti ¢ cao nhat.
2. D-Galactozo 12 san pham duy nhat sinh ra khi thuy phan hop chat A (C,,H,,0,,). Dé
thuc hién phéan ting nay chi c6 thé dung chat xuc tac 1a axit hodc enzim galactozidaza.
A khong khtr dugc dung dich Fehling, song tic dung dugc véi CH,I trong moi truong
bazo cho sian phiam r6i dem thuy phan thi chi thu dugc 2,3,4,6-tetra-O-metyl-D-
galactozo.

Hiy tim céu tric cha A, viét cong thic vong phang va cong thifc cau dang clia nd.

3. Bun néng D-galactozo tGi 165°C sinh ra mot hén hgp san 0 OH
pham, trong d6 c6 mot luong nhd hop chat B. Cho B téc \’ﬂ
dung v6i CH;l (c6 bazo xtc tac) réi thuy phan san pham

sinh ra thi thu duoc hop chat C 1a mot dan xuat tri-O-metyl
ctia D-galactozo. Hay giai thich qua trinh hinh thanh B va

viét cong thic Fiso cua C.

HO—
OH B

Huong dan gidi:
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1. 5 dang c4u tric cua D-galactozo:

CH,OH o OH
HO o OH OH
OH
OH [
OH §§§§ CH=0 c??;’ CH,OH
. ——OH
f-Galactopiranozo HO—— S-Galactofuranozo
HO——
CH,O0H 4?4;' —{-OH <§§§ 0
HO 0 CH,OH OH
OH OH
OH OH Sy
QH CH,OH
oc-(Galactopiranozo oc-Galactofuranozo

Chiém ti 1¢ cao nhit 1a S-Galactopiranozo.
2. Cic dit kién lan luot cho biét A disaccarit do 2 don vi D-galactozo lién két f-1,1 véi
nhau, c4 hai déu & dang vong piranozo. Tir d6 viét cong thiic vong phang:

HO(HUOH CH,OH OH
- O O HO o OH
OH o
OH OH OH

Cong thic cau dang:

HO H OH
OHO HOY HO op
HO 0 OH HO HO.
OH OH HO L.
3.
0
4 1
OH _
3 OH=
s OH OH 5
HO
gHon
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Tl cong thitc cau tric trén suy ra rang 3 nhdm OH bi metyl hod 12 & cdc vi tri 2, 3, 5. Do
dé6 cong thic Fiso cua C:

CH=0 — CH(OH)
- OCH, 5 - OCH,
CH;0- CH,0+
HO— -
—OCH, —OCH,
CH,OH CH,0H

2, 3, 5-Tri-O-metyl-D- galactozo

Cau 5 (3,75 diém):

2-(1-Hidroxipentyl)xiclopentanon (A) 1a chét trung gian trong qud trinh téng hop
mot chat dung lam huong liéu 1a metyl (3-oxo-2-pentylxiclopentyl)axetat (B).
1. Viét cong thifc cdu tao clia A va so d6 cac phan tng téng hgp A tir axit adipic (hay axit
hexandioic) vGi cac chat khong vong va cac chat vo co khac.
2. Viét cong thiic c4u tao ctia B va so d6 cdc phan tng téng hop B tir A va cdc hod chat
can thiét khac.
3. B ¢6 tat ca bao nhiéu déng phan ciu hinh? Hay viét cong thic 1ap thé ctia dong phan
c6 cau hinh toan l1a R.

Huong dan gidi:

L. Ca(OH)z CHQ[CHz 3CH=0
2. CH[CH2]3CH3
HOO COOH

Axit adipic

CH,(COOC,Hs),
Chuyen vi NaOEt

(A)
CH(COOC H )
2572 HO CH,COOH COOCH,
H07/¢ CH,OH
0, W
|
0 0O (B
3. B chita 2 nguyén tir C*nén c6 4 dong phan quang hoc.
Pong phan ¢6 cdu hinh toan R 1a: — COOCH,4
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