BO GIAO DUC VA PAO TAO

Cau 1: (2,5 diém)
1.a)

- O A ca 4C va O déu ¢ trang thai sp’ tao thanh mot vong phang. Mot obitan p cta O chira 2e va 4 obitan p
cua 4C chtra 4e xen phu v6i nhau tao thanh hé 1ién hop khép kin théa man cong thirc 4n + 2. Vay A 1a mot

hop chat thom.

- Mat d6 e © & mdi vi tri cia A (6e/5 vi tri) 16n hon & mdi vi tri trong vong benzen (6¢/6 vi tri) nén A dé tham
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gia phan mg thé electrophin hon benzen.

- Sy tao thanh phtic 6 & vi tri 2 (¢ giai doan quyét dinh tdc d6 phan tng) bén hon & vi tri 3 do dién tich duong

duogc gidi téa ¢ nhiéu vi tri hon:

LeXE ~—
(@)

H

b) DS 16n momen ludng cyc cua B > C > A. Gidi thich:

E E
ot O — OV [§0 -
H O H o ¢} o}

S)

© 5\\0))

Hi¢u tng —I cia O lam nguyén tir
nay tich di¢n am, nhung hi¢u ng
lién hop thom nguogc chiéu lai lam
gidm mat do e m ciia no. Vi O c6 do
am dién 16n nén sy gidam d6 khong
lam d6i chiéu cua momen ludng

Hi¢u tmg — I cua O lam cho
nd tich dién am va la dau am
ctia ludng cuc. Cac hop phan
cia momen ludng cuc déu
huéng vé phia O nén tong hop
lai thanh mo{t momen I16n

Hiéu ung khong gian khién hai
nhom metyl khong & gan nhau
lam cho cac hop phin cua
momen ludng cuc khong luon
hudng vé phia O. Tong hop lai
momen ludng cuc cua C c6 do

cuc. Tong hop lai thi phia O van 14 | nhét.
dau mang dién tich am cua ludng

cuc nhung d6 16n gidm nhicu.

16n nho hon ctia B nhung 16n
hon cua A.

¢) - Nhiét o nong chdy: G>E>D>A>B> C

-Nhiétdo s6i: G>E>D>B>C> A

- Gidi thich: G, E va D c6 phan tir khéi 16n hon va c6 nhiéu nhém phan cuc hon so véi A, B, C; G tao lién két
hidro lién phéan tir manh hon E nén t°nc va t° déu bién dbi theo thir tu: G > E > D > A, B, C. O trang thai
ran, luc Van deVan (Fv~ p.p’/t" v6i n > 4) phu thudc cha yéu vao khoang cach giita cac phan tir (r). Vira <rts
< 1c nén t’nc theo giam theo thir tw A > B > C. O trang thai so1i, luc Van deVan phu thudc chu yéu vao dién
tich p va p’ cta ludng cuc (vi khi d6 khoang cach gitra cic phan tir qua 16n). Vi up> puc> pa nén t’s giam theo
thr tu B> C > A.

2. Trong ca hai phan tir, nguyén tir N trong di vong déu quyét dinh luc bazo cta phan tir twong tng.

- O trang thai tinh, nhém NH; ¢ vi tri octo gdy hiéu ung khong gian vdi nguyén tir N trong di vong, dong thoi
hiéu ing —I cua nhém nay ciing phat huy tac dung manh hon vi tri para, nén lam gidm mat do e ciia N trong di
vong.
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- O trang thai dong, xét d6 bén cua axit lién hop ctia hai hop chét nay:
S+
\ 8+

5+ NH,,
7 0 e b j ® (o=
HoN N * H N N—H N + H N Hsy
— H — —

o+
O dang axit lién hop ctia d6ng phan octo xuat hién lyc day tinh dién gilra hai trung tim mang dién tich duong
la cac nguyén tor H cia nhom NH; va nguyén tor H & nguyén tir N bi proton héa. Luc day tinh dién nay lam
giam do bén cua axit lién hop, lam can bang dich chuyén theo chiéu nghich, lam gidm luc bazo cta bazo
tuong ung.

H

3. Hop chat d3 cho c6 6 ddng phan 1ap thé. Trong cac dong phan nay, cac vong 6 canh ton tai & dang ghé:

&O =
L 7
fe E

Cau 2. (3,5 diém)

1. D6t chay hoan toan X thu duoc oo, =2n, . Suy ra s6 nguyén tir C bang sé nguyén tir H. Goi cong thiic
282.17,02

16.100
- Vi Mx= 13x + 3.16= 282, suy ra x= 18. Cong thirc phan tur cua X 1a CgH;30s.
- Theo dé bai, My - Mx = 6, nhu vay, khi bi khir, X da nhén thém 6H, chiing t6 trong phan tir X ¢6 3 nhém
>C=0 cua andehit hoac xeton.
- Theo dé bai, Mz-Mx= 32, chting t6 khi bi ozon phan, X nhan thém 2 nguyén tir O dé tao thanh Z. Vay lién
két d6i C=C & trong vong va & lién két doi nay khong con H.
- C4u trc cua X nhu sau:

phan tir cia X 1a: CyHO,. Ta cé: z =
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- Céac phan ng cua X:

=9

© (xy)

0
O HypdC _

iPrO)3Al
(iPrO)sA )
iPrOH
0 Ho
1) 05 NaBH,
2) Zn/HCl hay
H,0,/H*
00 0 OH OH OH
@) lNaIO4
CHO
OHC(CH,)5CH(OH)(CH,),CHO + @
_ CHO
O
©
NH2 Oa - NH;, o)
—_——
- NH, ©
(o o

5

(P)

H,S0, dac
- 2H,0

2.a)
©)
ot A e 2 2K
@ —~——
0 benzen OH OH -H,0 CO o |7 — S
H oW o,
b)
,_yg ﬁ\(OMgBr . \F (B)
l @
H30

ﬁ\{( 1): MgBr

2) H3O

OH
(D): CgH140
>I\‘/\( (C): C10H220
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§—< + OMgBr — =
o

Cau 3. (6,5 diém)
1. Day chuyén héa:

P @ O O O O

Co ché phan ieng hinh thanh A:

o s (O — 0%
O H®_ 00 L
If‘\

COOH
H
. _
gﬁi//// ©
COOH

b)
o)
HzCOOC COOCH,
1)KOH ) KOH, H,0
2) HC

__ddHol
CH3COOH

M

OMgBr

1) > < 2) HyO"
(@]
W (B): C12H240;

OH O

H\O

HOOEXQ¢L\/COOH

COOH

COOH

ﬁYOH

(D): CgH140

COOH
CN— o)
OH COOH
N

- H,0

—_—

I, CC|4 -

HgoO, BQ cCly
COOH
HgO, B
COOH
HOOC t
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2.Téng hop hiru co:

a) OCHj,
OCH OCHj, OCH;4
COOC,H . 3 ‘o
25 (1:1) ~ C,H:00C 1) H*, t°, CO, C2H5OOC\/\)\
CzH5ONa OCH3 2) C,H-OH H* OCH3
COOC3yHs5 COOC,Hsg 2FsUH,
1) CH3ONa/CH3OH OCH; O  OCH; NHg+H, OCH3 NHz OCHj3
—_—
2) HO", t° 3) H*, - CO, H;CO ; OCHj, Pd H3CO . , OCHs
C,Hs00C” Y[~ "COOC Hs
0 1) HO-, t° (C6H5)3P:CH2'
H,0, pH 5,5 COOC,Hs 2) H*, 12 - CO, - (CgHs)3P=0
X
HsC,00C O o X)
) \[O( \[O(
7N 9, [\ I /A
o HO 0o 0 WO o A\ o OH
rN o N
o) 0 ¢

3. Co ché phan tng:

)
H

a)

O
® -\,
Q H é j C ( >
, N
N trao d6i enamin
é ; 1h6 /)
- H,0 va enol hda
H
® © o f HO
O

-H N HO )

O @“ BRE;

Mot trong cac cach giai thich vé qua trinh

trao d6i enamin:

Trang 5/10



Cau 4. (2,0 diém)
- Minh hoa dit kién dau bai:

® COOH

d H3;O
A (CH106) HIO, du g —2 g:g + }‘OH (1)
CH.,OH
COOCH; COOCH;
CH3),SO, du 1)0 2 5
A(CHp09 EHESDIE, ¢ 22— cod(s)  + RPPoH @
HO 2) Zn/H3O 1CHO CHzoCHg
D E

- Tir so dd phan tng (2) suy ra mach cacbon cta hop chéat C chira 6 nguyén tir cacbon véi lién két C=C &
gitra, mach cacbon cta hop chat A ciing chtra 6 nguyén tir cacbon, nguyén tir cacbon thit 7 & hop chit A ndi
v6i mach cacbon phai qua nguyén tir oxi. Vi dd dung (CH3)2SO4 du nén & hop chét C khong con nhom OH
ancol, vay nhom OH ancol & hop chit E d3 duoc sinh ra trong méi trudng ciia phan tng ozon phan do bi
thity phan boi H;0". Do d6, truéc khi bi thity phan, nhom nguyén tir O-C> & hop chét E lién két v6i C' ¢ hop
chét D, nguyén tir O-C' & hop chit D lién két v6i nhom CH; (dé du 7 nguyén tir cacbon). Khi ozon phan hop
chit C da tao ra mot nhém O=COCH; ¢ hop chat D va mot nhom O=COCH; ¢ hop chat E. Vay hop chit C
c6 cong thirc nhu dudi day, véi chu ¥ rang thtr ty d6 hon cip xung quanh nguyén tir C> & hop chit D va hop
chit C 1a khac nhau nén ciu hinh ctia C* trong hai hop chat nay ciing khac nhau, dong thoi cdu hinh cta C'
phai khac C* theo dau bai:

H3CO—C————C—OCHjy4 CH,OCH3
; , (RYS—q
= S
(RO H3CO—|(R) = H:co—\. (1 ®
3/ ,| OCH3
CH,OCHz;  CHOCH; H3CO OCHj3
1

©)

- O so @6 phan tng (1), hop chit B thu duoc khi ché héa hop chat A voi HIO4 du nén hop chéat B khong thé
c6 hai nhom >C=0 canh nhau, hai nhom —OH canh nhau, hodc mdt nhém >C=0 canh m{t nhém —OH. Vay,
mot trong hai nhom -CH=0 ¢ glioxal va mdt trong hai nhém —OH ancol ¢ axit D-glyxeric duogc tao ra do
phan tng thily phan xetan, suy ra hop chit B 1a mot xetan. Nhom —COOH & axit D-glyxeric duoc tao ra tir
nhém >C=0 xeton canh nhom -CHOH. Nhom >C=0 nay khi bi hidrat hoa tao ra cAu tric 1,1,2-triol véi
nhom -CHOH bén canh va bi phan cit bai HIO..

- Hop chét A ¢ dang xeton vi theo dau bai, trong phan tir A phai c6 hai nguyén tir cacbon bat di ¢ cau hinh
S. Trong dung dich kiém, hop chit A hd bién thanh dang A’ rdi bi metyl hoa thanh hop chét C.
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Vay céu tric ctia A va B nhu sau:
CH,OH
(R0
S
HO—K (R (S
3/, [ OCH;,
HO OH
A

Cau 5. (1,5 diém)
1. Tong hop methionin

C2H5OOC Brz C2H5OOC

—_—

CoH500C CoH500C

o)
COOC,H;
— N+CH2CHZSCH3
COOC,Hs
o)

2. Hoan thanh cac phéan tmg trong qui trinh tong hop dipeptit Ala-Gly:

S A
-~ N\IC‘])/ \’<

i) Bao vé nhom -NH; cuia alanin:

\rCOOH

NH»

ii) Bdo v¢ nhém —COOH cua glyxin:

f

NH,

iii) Tao lién két peptit giita cac amino axit 3 dugc bao vé nhom chic:

\(COOH

COOH

CH,OH CH,OH
(R)—>o0 HIO, du (R)=—o0
o a6 —— o (S) + HCOOH
2
(S) OCHj,4 OH (| OCHs3
OH OH o)
A B
o)
NK
0
O COOC2Hs  ¢,H;0Na/C,H:OH
Br
0
1) HO® ©
% CH3SCH,CH,CH(NH,)COOH
2)H t°

(CoHs)3N
- CO,, - (CH4)sCOH

H® o

HN \([)|/07<

_ O/N\[C])/N\O \ﬁj\u

@)

HN\H/OT<

O

o A

OO 3 F 0 70

HN \(n)/O\’<

COOH
0]

O
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iv) Loai cac nhom bao vé dé thu duoc dipeptit Ala-Gly

0
O\Q i
H/\ﬂ/ CF3COOH, H,0 . \HLN/\H/OH
o - CO,, - (CH3),C=CH,, H g

HN\H/O\T<: - C¢HsCH,OH NH
o}

(Néu hoc sinh sir dung cdc phwong phdp tong hop peptit khic mét cach hop 1y thi van cho diém téi da).
3. Trinh tu cua tetradecapeptit A:
AIa—GIy—(|:ys —Lys——Asn——Phe—Phe—Trp——Lys—— Thr—Phe—Thr——Ser—Cys
S
Cau 6. (4,0 diem)
1. a) Cac phan rng hoa hoc:
HCI

S

CH;COOCH; + H,O

NaOH + HC1 — NaCl + H,O

NaOH + CH3;COOH — CH3;COONa + H,O

NaOH + CH3COOCH; — CH3COONa + CH3;0OH
b) Pé chirng minh phan tng thuy phén este 1a phan tng bac 1, ta thay ndéng do cua este duoc xac dinh
bang thuc nghiém ¢ nhiing thoi diém khac nhau vao phuong trinh dong hoc cua phan ng béac 1 ta phai
thu dugc gia tri cua hang so toc do phan ing khong doi.

Phuong trinh tinh hang s toc do phan tmg:

CH;COOH + CH;0H

k:lm a
t a-x

trong d6 a la nong d6 dau cua este; (a-x) 1a ndng do este & thoi diém t

- O thoi diém t= oo thi V,, 1a thé tich g véi su két thuc thuy phan este trong méi trudng axit.
- O thoi diém t= 0 tmg v6i V,,, thi hiéu thé tich V., - V, s& i 1 v6i ndng do dau cuia este, con V., - V
s¢ ti I¢ vo1 nong do este tai thoi diém t. Do do
1. V.-V
k=-In—=——%
t V.-V,

, 1. 37,76 -19,52
Tacd: kj=—In—"—
21 37,76 - 20,64
1. 37,776 -19,52

In———

277537.75 - 2344

_ 1, 37.76-19,52
119 37,76 - 25,36

Céc gid tri k1= ky = k3, vy phan ung thuy phan este 1a phan ung bac 1.
:h+@+@

=3,017.107

=3,226.107

3 =3,243.10°

k = 3,162.10 (s™)

Tinh thoi gian nira phan tng:
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Ta co (a-x)=a/2 — phuong trinh k.t = In2
In2  In2

ko 3,162.107

2. a) AgCl va Cr(OH); khong tan trong nuéc, nhung tan trong dung dich amoniac do tao thanh cac phure
chat theo phan tng sau:

tip = = 219,21 (s)

AgCl+2NH; — [ Ag (NH3),]Cl1
Cr(OH); + 6NH; — [Cr(NH3)6](OH)3
Giai thich sy tao thanh lién két gitta ion Ag’, Cr’* va cac phan tir amoniac trong cac phtrc chit.
- Trong phirc chit [Ag(NHs),]", ion Ag” lai hoa sp. Mdi obitan lai hoa sp ciia Ag" (khong co
electron) xen phi v6i obitan lai hoa sp® c¢6 cip electron chua tham gia lién két ciia N trong NH;, tao
ra lién két cho nhéan giira NH; va Ag"
Ag (Z=47): [Kr]4d'’5s' — Ag": [Kr]4d'55°5p°

4d

agt@ay NN INININ

- Trong phuc chat [Cr(NH;)e]*", ion Cr’" lai hoa dzsp3. MBOi obitan lai hoa cua cr’ (khoéng c6
electron) xen phu voi obitan lai hoa sp> ¢6 cap electron chua tham gia lién két ciia N trong NHj,
tao ra lién két cho nhan gitta NH; va Ccrt

- Cr(Z=24): [Ar]3d*4s' — Cr*": [Ar]3d’

Lai hoa dzsp3 _________
3d! 4s 4p '

cr@addy A ]

NH3 NH3 NH4 NH3NH3z NHj3
b) So do pin:

(-)  Zn|NH,[Zn(NH,),I""(Zn*|Zn  (+)

Phan tng x4y ra trén tung di¢n cuc:

Cuc (+): Zn*"+2e — Zn

Cuc (-): Zn+4NH; — [Zn(NH3)4]*" + 2e
Phan g xay ra trong pin: Zn*" + 4NH; — [Zn(NH;3)]*

(6]
Tinh E[Zn(NH3 )a 12 /Zn
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Ta co:

[Zn(NH3),]"" == Zn®" + 4NH; (1) K;=p"

2E°
Zn2+ /Zn

7o +2¢ —  Zn 2 K,=10 %%

(1)+(2): [Zn(NH3)]* +2 — Zn + 4NH; K=K K..

(4]

[Zn(NH,), 1" /zn  — Zn** /Zn

E°.

K=K.K,=p* 1

pin —

0 2E°
M [Zn(NH3 )4 ]2+ /Zn

0 0,0592  _ 10 0,0592

0,0592

_EO +
2

lgB™ — (-0,76) + 0’02592

(6] 0

Zn* /Zn - E[Zn(NH3 )4 ¥ /zn = (-0,76)- (-1,02)=0,26 V

HET

(Néu thi sinh lam theo cdch khdc ma ding, van cho dit diém theo biéu diém)

1g10™ = 1,02 (V)
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