; bié
Ciu Noi dung Diém tén;l_
1. a) A3 >Ad >A5 >A6 (1/4); Giai thich A3 >A4; A5 >A6; A4>A5 (1/4)
So sanh: A3 >A4 vi A3 c6 hidro lién két véi nito co d¢ am di¢n cao va nito duong dién; 2/4
A5 >A6 vi AS co nguyen tir cacbon lién k& lién két véi nito 49 am dién cao; A4 >AS5 vi
A4 c6 hidro lién két v6i nito c6 d§ 4m dién cao hon cacbon.
b) Gian do HOMO n =+2; LUMO n = %3 (1/4); bién luén dk 4n+2 (1/4)
+ Gian @5 mirc niing lugng dwge v& & hinh bén 1 B s o
+ Hé adenin ¢é 10 electron =, phén b6 vao céc obitan: s e T
n=0: 2 electron
n==l: 4 electron 2/4
n=+2: 4 electron 'H' 'ﬂ' HOMO
+ Mirc HOMO tmg véi n = +2; LUMO tmg véi n = £3. , AL AL
+ Adenin ¢6 10 electron 7 d€u ghép d6i tréf"5 orbital lién ket. _ﬂ_
Adenin cAu tric phing, lién hop hoan toan, 10 orbital 7 tb hop véi
nhau gi4i phéng phin ning luong thom héa tao thianh hé thom.
c) Co ché: Al thanh adenin (2/4); A2 thanh cytocin va uracil (2/4)
I | Co ché tom tit chuyén hoa Al thanh adenin (Hoc sinh cin ding miii t&n cong d& biéu 3.0
dién): )
HZNICN H,N.__CN NH, NC.__NH,
S S o T A
HyN Al CN H;N CN H CN HzNN NC NC 2/4
NC.__N NC.__N
=0 =0 — 0 =X~
HN" N NH °N
H H adenm H
Co ché tom tt chuyén héa A2 thanh cytocin va uracﬂ (Hoc sinh cén ding miii tén cong
d¢ biéu dién): 2/4
NH NH,
0O
HCE:Z_CN_NELHzn_EfE[_CNw HzN-JLﬁ—C=C—Cﬁ‘—-" l . R o—-..=. (k,& [:: 0
H H
l - cytosm uracIIT
Trang |
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d) Clu tric A7, A8 (1/4) va A9(1/4)

cl i NH,

Nf\ f

PhCOO N NN
| :0: | N koj |:0;|

F A8 A9

OAc F A7 OH

2/4

2. V& orbital, giai thich B1 bén hon B2 (1/4); A,He = +5443,8 J/mol (1/4)

E/Yt-BnH H\.&:ﬂ )

) B2 ©

Déng phén B1 bén hon B2: céc orbltal twong tac manh v6i nhau phai ddng phuong va
khoéng céach c¢& d6 dai cua lién két hoa hoc, B1 c6 sy xen phu cua obital-n ctia NH amin
vao orbital-z* cia C=0 trong COOK; B2 c6 tuong tic d4y giira orbital-n cia NH amin
va orbital-n cua oxi trong COOK.

Niing lugng Gibbs ciia can bing hoé hoc durge tinh theo biéu thirc:

A Gy = A, Hy -T A, S7s= - RTInK,

Do hai ddng phan c6 cdu tao giéng nhau vi phan img khong thay ddi v& sé mol nén
A,S83=0; A Gy= A Hj,=-8314x298xIn10/90= +5443,8 J/mol.

2/4

I

1. Cau tao C1, C2, C3 (1/4); C4, C5, C6 (1/4)

COOEt cgzou
o cooet 0 cookt J V) cookt d Y £ \,CS
/U\)
Ph
N P -
CN CI Ph C2 Ph C3 Ph C4 co

2/4

Cau triic D1,D2,D3(1/4);D4, DS, D6(1/4);D7,D8,D9(1/4); D10,D1 (1/4)

oL QL QL O G

H7\—~0H 7\_.03,, 7\——'OBn OBy o \—0Bn

D3 Cy7H240, D4 DS

4/4
3,0
OTs
& OBn o e | OH o »
D8 D9 CyH,O D10 * pn (55.95)-5,9:Dimetylpemadecan
2.2) Céu tao E1, E2 (1/4) ; E3, E4(1/4)
OHC
3. umyl 2-(4' Ho B
xicl o;en-t::g:myl) El E2
— e

Trang 2/7
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b) Cau tao ES5, E6, E7 (1/4)
Br Br
O ke o C‘/\g, mﬂ 1/4
ES Br Br
Br
. — (0 — OO
3. Chu tao G1, G2 (1/4); G3, G4, G5(1/4); G6, G7, G8 (1/4)
So ) phan img:
ARG Cr0; PPA 1. é{:\m 1.80Cl, BnNI
5 a—i paietae Y nNH. N
@ bo Gl —- G2 3 o 64 5w+ O S 66 gy
k]
/j E
d G8
Chu tao G1, G2 (1/4); G3, G4, G5(1/4); G6, G7, G8 (1/4)
3/4
spelepelivenironivon
0.
o™ O, O
CN
L (;6 G7 — Gs k/l
1. Cau tric H1, H2 (1/4); H3, H4(1/4); H5, H6(1/4) J
Onde OMe —’
NI \ N = N = 0
™S NN Az
3 0]
L H3Et Ol-l Tnmg gian Ef OH
3/4
/\m Q
- o
X o©
- e @ S ©
3,0
2. C& CygHxN;0. i
Au trie K1,K2(1/4); K3,K4(14); K5 Ke(1/a), K7 K8(1/4) ROKIOA) =
OMe
OMe OMe
C’U@ g i s
0
» .9 94
20H2605) K3 (CyoH,,05) K4 (CyHosNOg) K5 (CyoH 2NO;)
— e
_ Trang 3/7
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OMe OMe
OMe OMe Mm\@\ M°0\©\ MeO
& 2
O @ L £ & H
= N\ /N\ - NS : H

K10 (C3HpsNO,)

K6 (CxoHy;NO,) K7 (C1sHuCINO;) K8 (Cy9H2sNO3)

3. Chu tao M1(1/4); M2, M3(1/4); M4, M5(1/4); M6, M7(1/4)

COOMe

coom NHCOOCH,CH,TMS
N
/

6- cIotomcounaIdehld Ml C9H3C]N01

4/4
NHCOCF; Br CI!OCF3 =__c §OCF3 Oy e
. by J N | N I
/ \ B N N N =N
N H H H
cl
1. a) Tong hop P1: Michael-Mannich (1/4); Favoski (1/4)
e—Nﬂz Me-.N MC*-N Mc._.N
CHO > HCI 2Bry/AcOH Br EtONa/EtOH COOE
&H{) 0 Mannich pjﬁ \ Favoskl Lb’ t 2/4
\ Br '\
o o]
b) Tong hop P2: Imin héa (1/4); Mannich-Déng vong (1/4)
. l HNO; “/Nﬂz PhCHO N 1. Ph EtONa NHpac 24 35
2 SnIHCI “ 2Hs0, ’
c) Tong hop gefinitib: Nhanh amin (1/4); Di vong (1/4); hoan thién (1/4)
2 i NH, NHAc NH,
Tﬂ;ﬁﬁ& Q/l Ac,0 /@’1 NaNO,/HCI ddHCl Q
. [
HOD,CHO 3 0
La '
MeO 3 HNc::C Pra D: S0, c(\/ D: 3/4
0, 2 SwHC MeO NH,
§ o4
(/0 8 a 0 HN cl
;::C‘z ) NH | socl, K/N\/\/O N k/N\/\/O SN
3 HCé)OHMeo 2 HNmo MeO N/J /@: MeO' N,)
—/ H;N Cl Gefinitib
e e
Trang 4/7
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2. a) Co ché phan {mg: Michael (1/4); Vong furan (1/4); Vong 3 canh (1/4)
COOMe OH Otml'q o Cler
W, L
MeOOC/v\COOMe COOMe S
1o ™% 34
O,
|
I
CooMe  {)
b) Co ché phan tmg: Michael (1/4); Déng mé vong, chuyén H (1/4)
PhO,Se
o 1<) 0:) Mc SeOzPh ) 5
RO é/com COEH Me
ScO,Ph
" CO,Et
S — K|
PhO,Se,
0] Me .
—_— cozpe 0 / @J
"COzEt COOMe COOMe
¢) Co ché phan tmg: Pha C=C vong (1/4); Tao 2 hé Michael (1/4)
Ln
o] Ru =
2/4
1. a) Cau triic X4(1/4); X5, X6(1/4)
o iy
H0‘C>—//—‘<OH OH HO CHO HO—@—OH 2/4
X4 OH X5 trung gian X6
b) Céu triic X1, X7(1/4); X8(1/4) 3,5
0 0
Q—( M,OQ—« MechooH 24
CHo cHO
OH bH
dﬁ\k —<CHO X8 2-hidroxi-4-metoxibenzoic
Trang 5/7
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¢) Céu triic X2 (1/4), X9, X10(1/4); Aloeresin-G(1/4)

CHO

0
0}{ MeO. Oy-OH HO O HoMeo Q
COOH 0
OMe OMe OH 3/4

coou
CHZOH

Axit (2R,3R)-2,3-
dimetoxibutandioic ~ D-glucozo X9 OMe Aloeresin-G

2. a) C4u tric polyaspirin (2/4) (Viet dime héa tqo este thi dwgc 1/4)

0" ] COOH
O 0 O 2/4
01 "O 0
n

HO” ~O polyaspirin

b) Cau tao Y2(1/4); Y3(1/4); Y4(1/4)

3/4

Y4

c) Tong hop Y5: andol, co kim (1/4); khr tach loai (1/4)

CHy [t
Z?\CHO o

2/4

1. a) Cau triic phirc chat
(n-2)+ (n-2)+
N

_N =N, N= _N\ /N_
Ao |
)

(salen)> [M(salen))™2*

b) Phuong trinh phén {mg; x4c djnh nhém thé R va chi s6 x
+ Phuong trinh phan tng (1/4):

[Mn(sa[en*)Clx]+§-C6H 0, —)[Mn(salen*)]+£C6H606 + xHCI m
)

KI, +C.H,0, - KI +2HI +CH 0,
+ Xéc dinh nhém thé R (1/4) chi 56 x (1/4):

P eoticutu = 0,30.5,00 = 1, 50(mmol) n. =0,10.11,05 = 1,105(mmol) 34
. - X X

Vi R tic oy =1 M =L105+ 2, =1,50
A 0, 79 -3

0. oy =T(mmol) Vi M, = 351,2.107 _ 444 554

X 107
X

Trang 6/7
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Céng thire phén tir ctia T ¢6 dang: C1¢H120:N;MnCl.R; nén My =319+35,5x+2R
Suy ra: 444,55x =319+ 35,5x+ 2R ; Do R 12 c4c gbc: -F; -COOH; -SO3H nén
19<R<81suyra0,783<x<1,176 nén x=1; V4i x=1c6 R=45va R13—COOH.

c) Biéu dién dang hinh hoc (1/4) va thuyét VB (2/4)

Phitc chét [Mn(salen*)CI] (T) 1a phirc chét véi sb phéi tri 5 dang chép dy vudng cia
Mn(IID). Vi ion Mn** c6 cdu hinh electron héa trj 1a 34", mé gié trj momen tir spin cho
biét s electron doc than 1 4 nén [Mn(salen*)C1] (T) 12 phirc chét spin cao trong d6 ion
Mn** & trang thdi lai héa dsp’.

/~ \ |Ii|l6nd.p’ 3/4
N. _N 3d o oo ----- === .
el 3+ 'y
Mn Mn** 3d4) T T 1 T 1 rar
o I o "‘""'I‘-----}-..-I.__1_,
cl L) i LR

d) Dy doén va giai thich moment tir spin clia phirc [Mn(salen*)]
Tuong téc giita (salen*)’” v& Mn™* yéu hon tuong tac gilta (salen*)>” va Mn®. Nhur théy
& y ¢) phirc [Mn(salen*)Cl] (T) ctia Mn™* 13 phirc chét spin cao nén twong tic gitta
(salen*)”” va Mn’" khéng manh. Do vy, tuong téc giita (salen*)*” va Mn* yéu va
[Mn(salen*)] ciing 1a phitc spin cao. 24
Vi Mn®* ¢6 cdu hinh electron héa trj 14 3d° nén phttc spin cao [Mn(salen*)] s& c6 5
electron doc thin. Do d6,” momen tir spin cia [Mn(salen*)] la:

Hom =5(5+2) =5,92 (BM)

2. a) Tinh béc lién két
Tir gian dd mirc ning lugng céc MO cia CO, xac dinh dugc:
+ 56 electron trén MO lién két: 8 (4 trén MO ¢ va 4 trén MO n)
+ 56 electron trén MO phanliénkét: — 0
(MO 2s va MO 2p Ia cdc MO khdng lién két). Vi vay, tbng bic lién két trong phan tir o
COz:

Téng béc lien két = 8—;2 =4
Trong phan tir CO,, nguyén tir C lién két nhur nhau véi hai nguyén tir O. Do 46, bic lién
két gitta nguyén tir C va m&i nguyén tir O 13 2.
b) Giéi thich kim loai lam xtic tac(1/4); lién két & bj pha v& truée (1/4)
Tir gian d6 niing lugng céc MO, dé lam yé'u/ghé v& lién két C=O thi cin chuyén
electron vio cdc MO o* va n* d€ lam giam d¢ bén ciia lién két twong tmg. Vi kim loai 24
c6 xu huéng nhudng electron nén dugc chon 1am chit xic tac.
- Péu tién, electron tir chét xuc tic s& chuyén vio MO n* (LUMO), do d6 &) bién lién
ket = twong img giam, din dén lién két © bj phé va.
¢) Tinh A, Hy, (1/4), giai thich pu khong xay ra (1/4)

AHzn = A Hgsacoom = ArHisnco,y — AcHpggy., =—424,72—(=393,51)= 0= 31,21 (J

ArS;% = S;98(HC00H) _S;sas(co,) - S;98(H1)

=128,95-213,74-130,68 =-215,47 (J. K" -mol™).
AGpg = A Hyy ~TA S5y = -31,21-298.10%,(=215,47) = 33,00 (kJ - mol™).
Do véy, phén (g trén khdng tw xay ra & didu kign chuin.

2/4

Tong diém toan bai | 80/4 | 20,0

HET

Trang 7/7
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