BO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI QUOC GIA THPT
NAM 2019

HUONG DAN CHAM PE THI CHINH THU'C
Mén: HOA HQC
Ngay thi thi nhat: 13/01/2019
Ngay thi thir hai: 14/01/2019
Cau I (3 diém)
1.1

a. (0,5 diém) Cac gian d6 MO cua O,.

Mobecular Orbital Mobecular Orbital Mobecular Orbital

Dang | Dang I Dang il

Ghi chu: Hoc sinh c6 thé viét thém dang 2 electron doc than déu cé ms =-1/2. Chi
can viét duoc 2 dang trong dé c6 dang 0 va 2 electron doc than la cho du diém.
Néu viét duoc 1 dang thi cho 0,25 diém.

b. (0,5 diém)
- Dang Il kém hoat déng héa hoc nhét (0,25 diém)

- Giai thich: trong céc dang trén, dang lll cé nang luong thdp nhat do theo quy
tac Hund, téng spin cla céc electron trén HOMO " I6n nhat. (0,25 diém)

c. (0,5 diém)
- Cau hinh electron phéan tir cia 0z 18 (o:)%(0s")2(02)2(mx)2(my) 2(m:) 2y ") (o27) 0 -
Cong thirc dé xuat:

:0——0 hoiic O——0* hodc *Q—0"

(0,25 diém)

Ghi chi: Hoe sinh chi céan viét duoc mét lién két 1 electron va 1 lién két hai electron
la cho du sd diém.
Giai thich:
+ V&i cdp MO o va o’s thi n = 2-2=0 — khong tao lién két giira cap AO s.
+ V@i cdp o; va o’z thin =2-0 =2 — tao 1 lién két & 2 electron.
+ V@i cap ny va n'x thin = 2-2 = 0 — khoéng tao lién két gilra cap AO px.
+ V&i cdp my va my "thin = 2-1 =1 — tao lién két © 1 electron.

(So electron trén m. va my co thé déi cho nhau) (0,25 diém)



d. (0,5 diém)
Cau hinh electron phéan t&r ctia 02 18 (o:)%(os)2(02)2(7)2(my) 2 (7:) (7))’

- Khi nhan thém 2 electron chuyén thanh cédu hinh (os)?(os")?(o2)?(m) 2(my)2(m)2(
m,")2 nén lién két n bj pha v&, bac lién két bang 1, chinh Ia lién két o gilra 2 nguyén
tr O, tuong (rng vdi su tao thanh san pham H20:. (0,25 diém)

- Khi nhan thém 4 electron chuyén thanh cau hinh (os)?(os")2(02)2(m) 2(my)2(me)2(
my)2(o;")2, bac lién két bang 0, tat ca cac lién két gilra 2 nguyén tr O bi cat dut
hoan toan, tuong (g vdi su tao thanh san pham H:20. (0,25 diém)
.2. 1,0 diém
a. (0,5 diem)
- O3 hap thu nang lugng cua photon dé pha vé lién két 002, vay tinh dugc nang
lurgng phéan lilién két (trrdng hop nay chinh la nang lugng lién két):
hc _ 6,626. 107.3.10%.6,022.10%

E=—.N
. 330.10"°

=362,74 (kJ-mol™).

-

(0,25 diém)
- 0 budc séng ngan, 100 nm chang han, tuong &ng véi nang luong 16n cé thé ngay
lap tirc pha va céac lién két nén khéng quan sat duge bude séng dai nhat cé thé
pha v& lién két (cling chinh la tuong (ng véi nang lugng lién két). (0,25 diém)
b. (0,5 diém)
Tang ozon bao vé Trai Bat khoi cac photon nang lugng cao co bude séng ngan
hon 330 nm (nguy hiém vai cac sinh vat song) nho kha nang hap thu cac photon
nav.
Cau II (3 diém):
I.1. a. (2,25 diém)
-Tai nhiét d6é gan 200°C:

M M

%m=—TRL__ 100% = — Rl —.100% = — 2. .100% = 87,7%
m('.u(‘_,()‘ H,0 M('..('_,n‘ H,0 (128+|8)

——M,, ~128=>M,, =18

Vi vay: K1 la H20 va ran R1 la CaC204 (0,75 diém)
- Tai nhiét dé gan 510°C:

—Me2 jo0=—Mrz 190=Mer2 190-68,5%
146

CaC,0, . H,0 M

—> M, =100,01 > M, , =28

%m =

m CaC,0,.H,0

Vay du doan K2 la CO va do dé R2 la CaCOs (0,75 diém)



- Tai nhiét d6 gan 780°C:

: N . .
Y%m=—DR  100%=——R3  100% = Tl“é 100% = 38.4%

rn(':( 2O, H,0 Cal,0,. H,0

- My, =56,06 > M, =44

Vay du doan K3 la CO; va do dé R3 la CaO (0,75 diém)

b. (0,25 diém)

MGi phan (ng trén déu c6 AH%gs > 0 do ching déu la phan &ng phan hay (0,25
diém)

I1.2. (0,5 di&m)

a. (0,25 diem)

Chat A két tinh tlr dung dich nén ngam nudc, vai cong thirc la CaC204.nH20. Dua
vao gian d6 phan tich nhiét cua canxi oxalat ngam nudc & cau Il.1: su tach hoan
toan nudc két tinh (nude trong phén td mudi ngam nudc) cén nhiét dé gan 200°C.
Méu nung & nhiét dé cao hon thi co thé tao ra hon hop va tén nang luong hon.
(0,25 diém)

b. (0,25 diém)
- Ala CaC:04nH-20; B la CaCz0a.

- Tinh ham lugng phan trdm CaCOsx:

~ 0,683(g)

Nepco, = Neac,0, = 128(2) =5,336.10" mol
5 a >, 1
Yoo, = 5.336.10 (mol).100(g- mol }_ 100 = 92.79%
' 0,575(g)

Cau 111 (3 diém):
II.1. (0,5 diém) AG® = —nF AE® — AE® = = AG®/nF

= 380.10%/4.96485 (J/C) = 0,9846 (V)
lll.2. (0,5 diém) Cac ban phan (ng:
Catot;: Oz + 4e- — 207 (0,25 diém)
Anot: CO + 02 — COz + 2e~ (0,25 diém)
l11.3. (1,0 diém) Phan (&rng toan phéan 2C0 + 0; — 2C0;
1 mol CO tao 2 mol e, turang duong voi dién lugng:
q = 2. 96485 (C) = 192970 (C) = 192970 (A's) (0,25 diém)
N&ng lugng tdi da tinh cho 1 mol CO:
P =0,9846.192970 (V-A-s) = 190000 W-s = 52,78 W-h (0,25 diém)



Mat do nang luong toi da cho 1,0 kg CO: (52,78 .1000)/28 = 1884,92 (W-h-kg™)
(0,5 diém)

(Gia tri nay gdp hon 10 Ian mat d6 nang lugng ciia maot pin chi/ axit: 167 Wh/kg)
Néu hoc sinh tinh lam tron va viét 1a 1885 (W-h-kg~) thi van cho du diém.
ll.4. (1,0 diém)
a. Phan (rng tong hop dién héa NC-(CH2)+-CN:
2 CH,=CH-CN + 2H* + 2e~ — NC-{CH,)+CN (0,5 diém)

b. Gia st hiéu suat qua trinh tong hop dién hda NCH(CH2)+-CN sir dung pin CO/02
la 100%.

1 mol NC~(CHz)s-CN can 2 mol electron, twong duong véi 1 mol CO nhién liéu can

str dung. y
. L]

Khéi lugng nhién liéu CO can cung cdp: mco = -0,26 tan (0,5 diém)
CiyHgM,

Cau IV (3 diém):
IV.1. (1,0 diém)
- Phan ung dugc xuc tac bdi axit, nhung trong qua trinh phan trng, néng do xuc
tac sé khong dai, vi thé phan (rng dugc thuc hién trong diéu kién gia bac.
- Toluene (I6ng) dugc lay rat du, mot [an nira dugce thuc hién & diéu kién gia
bac. Tong quat, phuong trinh luat téc do cho phan (rng duoc viét nhu sau:
v = k [Ph-CHs]2[xuc tac]?[Cl,]
& méi mét thi nghiém [Ph-CHa] va [xtc tac] ludn duoc gitr khong déi nén téc do
v = K'[Cl]° vai k' = k[Ph-CH3J2[xuc tac]® (0,25 diém)
- Gia str bac riéng phéan cua clo 1a 1, phuong trinh dong hoc dang tich phan sé la:
Cl
k't=In (1,1, - 2l
[(‘lj ]1

C6 thé xac dinh k' theo phuong phap thé, tinh céac k' d tirng thoi diém roi 18y trung
binh.

Thoi gian (phit) | 0 3 6 10 14 k' (phat")

[Cl:], mol-L" 0,0775 0,0565 0,0410 00,0265 0,0175
k 0,1053 0,1061 0,1073 0,1063 0,1063




Gia tri cua k' tinh dugc hau nhu xap xi nhau, vay gia thiét bac riéng phan cua clo
1 1 14 ddng va nhu vay hang sé toc do biéu kién cla phan ing la 0,1063 (phut).
(0,5 diém)

- Nhu vay tinh duogc téc do phan (rng tai [Clo] = 0,05 mol/L; v = k’[Cl;] = 0,1063.0,05
=0,005315 mol-L~"-phat~'. (0,25 diém)
IV.2. (0,5 diém)
Ba&i vi: v = k[Ph-CHa]?[Clz][xtc tac]®, ma k[Ph-CH3]2[Clz] = const 1a nhu nhau (tai
cung thoi diém [Clz] = 0,05 mol/L) do do: v = const[xtc tacle, tir d6 co:

Vv _ [xuctac], .,

v, [xuetdc], g 25 gigm)
Bang cach thay cac gia tri da cho trong bang sé liéu vao biéu thirc trén, xac dinh

U,'UUI"-I."-I = 0,05 ¥ =b=1,5
0,00265 0,075

dugc b, chang han:

Vay béc riéng phan cua xUc tac la 1,5 (0,25 diém)
IV.3. (0,5 digém)

XUc tac co thé la 1 axit Lewis nhu AICIs, FeCls. Phan trng tao thanh phirc chat
trung gian:

cl cl cl
Cl—CI: Al. — | Cl—Cl—Al—Cl == CI=Cl—AI—Cl
o clx “'s.‘cl \“) - - .
cl cl
(0,25 diém)

Su tao thanh phirc chat nhu trén sé& lam xuat hién mét phan dién tich duang trén
cac nguyén tr Cl, lam tang tinh electrophil. Phan tng dién ra theo co ché thé
electrophil. [AICL]- hinh thanh do tuong tac cia phirc trén vdi toluen.

CH CHs
‘ T' 1 e
Cl—Cl—AI—Cl — + AICI
5 ®
(0,25 diém)

Néu hoc sinh viét [AICI4] thi khéng cho diém vi AICI; khéng thé phan tmg vdi Clz



IV.4. (1,0 diém)

—d[f;ll 12k [c1,]- 2K ,[CI T ~k,[Ph—CH, ][CI ]+ k,[Ph—CH, ][CL,] =0 (I)
d[Ph—CH,]

= =k,[Ph—CH,]CI ] -k, [Ph—CH, J[C1,] =0 (Il

k,[CL,] _k,[Ph-CH,]
k| k,

Thay (I) —(I) [CIT =

(vi néng do Cl, va Ph-CH3 luén bang nhau)

S L

(0,25 diém)
- Tr phuong trinh (2)
két hop vdi (1) ta co:

_d[Phd:CH;] =k,[Ph-CH,][C] ]

wzk:[Ph—CH‘] ]:‘—'[Ph—CHxl=k:(:—'j'l*’h-c”zl*

Vi gia thiét cho néng d6 chat ban dau bang nhau.

i L2 S L PR G S L.
[Ph-CH,]"* V&, AL

Tirdo co: [Ph— CHy]™/2 = 2+ [Ph—CHy),"2 (V) (0,25 diém)
Hoc sinh c6 thé bién dai tiép, nhung chi can viét dén biéu thirc (1V) Ia cho du diém.

Cau V (4 diém):



V.1. (2,0 dieém)
a. (1,25 diém)

Nguyén ti Fe co 8 electron hoa tri nam thudc cac phan Iép 3d4s, do vay no cé
thé két hop vai n phoi tir CO dé tao phirc chat don nhan [Fe(CO),). CO la phai tr
cho 2 electron. Nhu vay, tong s electron hoa tri va electron lién két caa phirc
chat |a 18 electron — 8+ 2n =18 — n = 5. Vay X |a [Fe(CO)s). (0,5 diém)

Nguyén tir Co c6 so lé electron hoa tri (9 electron) thudc cac phéan I6p 3d4s, do
vay khi két hgp véi n phéi tir CO dé tao phire chat don nhan thi téng sé electron
hoa tri va electron lién két cia phic chat la sé lé (9+2.n), khéng dat dugc cau
hinh bén cua khi hiém. Do dé, Co(0) khéng tao dugc phirc chat cacbonyl don nhan
bén. (0,25 diém)

Y la phirc chat don nhéan, thoéa man quy tac 18 electron — Y la [Fe(CO)4(1)2] (0,25
diém)

Z 1a CO. (0,25 diém)
(v&i phan tng la [Fe(CO)s] + 12 — [Fe(CO)a(l)2] + CO)
b. (0,75 diém)

- Trong phtrc chat [Co2(CO)g], moi nguyén tir Co c6 9 electron hoa tri, 8 electron
tir 4 phai t&r CO va 1 electron tir lién két Co-Co. Vay moi nguyén tir Co c6 18
electron nén phurc chat [Coz(CO)g] bén. (0,25 diém)

M©b ta su tao thanh lién két va vé cau tric cua phic chat [Co2(CO)s):

- Trong phan t& [Coz(CO)s], mdi nguyén tr Co tao nén 6 lién két: 4 lién két
g-cho-nhan tao nén tir cdp electron trén MO o lién két cua CO, mot lién két o
cho-nhan tao nén tir cap electron d clia Co vai MO 1t* tréng clia CO va mét lién
két o tao nén gilra hai nguyén t Co. Nhu vay, hai lién két o cia moi cdu CO ¢
day duoc coila hai lién két cho nhan nguge nhau: mét tir CO va mot tir kim loai.
Lién két gilra Co vdi cac phan tr CO con dugc lam bén nha lién két mcho. (0,25
diém)



- V& cau tric cua phurc chat [Co2(CO)sl:

(0,25 diém) (Chi can vé duoc mét trong 3 dang trén)

Néu hoc sinh giai thich theo lai héa ctia Co dang d2?sp? thi cling cho du diém.

Néu hoc sinh giai thich theo lai hoa ctia Co dang dsp?® va vé dang dong phan sau
thi cling cho du diém.

V.2. (2,0 diém)

a. (1,0 diém) Trong mot 6 co sa:

" 1 T s
+S6ion 02la: 8-—+6-—=4ion
S ion 0%la 3 >

+ Sd ion sat la: 1+12-%=4 ion



Dé bao dam trung hoa dién tich trong mot 6 co sd thi cong thirc cua oxit sat phai
|4 FeO. (0,5 diém)

- Khéi luong riéng cua M la:

=4;M“ = 372 —=6,015(g-cm™)
a’ N, (4,30.10%)".6,022.10

(0,25 diém)

- Tinh ban kinh cta ion Fe *;

+ Xét canh cta 6 co so:

R +R . =23R, =2-R =2 1 40-074
¢ 2 Fe 2 (8] 2

(0,25 diém)

b. (1,0 diém) Theo bai ra, N chi khac M vé so ion sat ma gia tri khdi luong riéng
cla oxit sat N nhd hon so vai M, trong khi kiéu cau tric va hang s6 mang khong
thay d6i nén tinh thé N bi thiéu sat. Goi cong thirc thuc nghiém cda N la Fe,O.

- Khai lugng ciia mét 6 co sd cta N la: my =D.V = 5,70 . (4,30.10%)3 = 4,532.10%2
gam

= %0 = A - 2345%.
4,532.10 2.6,022.10° ; ;
0,25 diém
0 io ’
L WEe S6x_TOSU _ . oo

%0 16  23,45%
- Cong thirc clia N 1a Feg 93270 (0,25 diém)

I
- N cé dang Fe,Fe,0

DEé bao toan s6 nguyén tir va bao toan dién tich, ta co: a+b =0,9327 va2a +3b
=2

| 1]
= a=0,7981; b = 0,1346 = Cong thirc cua N la Fe ,,, Fe ., O (0,25 diém)
(Néu HS viét cong thire cua N & dang hén hop cdc oxit phi hop thi van cho du diém)

- Quy trinh quy trinh hoa hoc don gian dé phan biét (dinh tinh) M va N:

+ Lay vao moi ong nghiém moét luvong nhd mau bét M hodc N. Nho tir tir dung
dich HCl lodng vao hai 6ng nghiém trén du dé hoa tan hoan toan M, N.

Mau M: FeO + 2H* — Fe?* + H;0
Mau N: Fe:0s; + 6H* — 2Fe® + 3H.0 va FeO + 2H* — Fe?* + H.0
hodc Fez04+ 8H* — 2Fe®* + Fe?*+ 4H.0

+ Dung dung dich SCN- dé nhéan ra ion Fe®** duoc tao ra tir oxit N bang hién tuong
¢6 dung dich mau dé mau xuat hién: Fe®* + 3SCN- —[Fe(SCN)s]



Cau VI (4 diém)
VL1 (2 diém)
a. (1,0 diém)

Xét can bang sau:

(1)CaCO, + CO, g, + H,OF Ca™ +2HCO; K =]0-335-635+1033 _ 10_4.17%
(2) Ca > +H,0 [= CaOH' + H' 'B=10""2
(3) HCO; + H:() = CO:‘M' + OH Kh: o lO-?_M
(4) l{C(); = (‘(i- +H* KJ: - IO-]n_U
(5) H,O € H'+OH" K. =10
(0,25 diém)

- Vi céc hang sé can bang ctia cac can bang (2)-(5) rat nho, khong anh hudng dén
do6 tan ctia CaC03. Khi d6, d6 tan cua CaCO3 dugc tinh theo can bang (1).

- Tlr can bang COz(dqg) CO2(x) VOi Ky = 30,2 va pcoz = 3,85.10* atm. Ta co:

3,85.10" 3
[COL ] = 30—2 =1,275.10"M

(0,25 diém)
- Goi do tan CaCOzla S.
Xét can bang (1):
CaCO; + COZMJ, + HQ() = Cal‘ + 2HC01 K - l().J.l?
[] 1,275.107° S 2S
Ls)g =10"" =8=5,14.10"M = [HCO;]=25S=1,028.10"M.
1,275.10
(0,25 diém)
-4 37
hogic: § = 1/m
4
K, .[CO, :
b 1.24.10""M hay pH 8,26

- Khidé: [H*]=——=
[HCO; |

- Kiém tra gia thiét:

+[H*], [OH] =8.10%%5< 1,028.1072 (khong so vdi 1,258.10° vi day la [COz(aq)): biéu

thire tinh pH trén la thoa man.



+ [CO? )<< [HCO;]

+ [CaOH*] << [Ca®*]

- Vay pH cta nudc bién l1a 8,26. (0,25 diém)

Néu giai téng quat: [H' ]+ 2[Ca’']=[OH ]+[HCO;]
(b6 qua thiy phéan cua Ca?* va phan li axit cia HCOg)
hay 25 = [HCO: ]+ [OH"]—[H*] = 2238107107 K

+—=—hi(*)
h h

Béng céch gan dung trén thu duoc 25 =1,024.10° — h=5,4875.107° = 10%26M hay

pH = 8,26.

b. (1,0 diém)
(i) T tinh todn trén, dé tan cua CaCOs hién nay: Szg10 = 5,14.10* (mol-L™)

Tinh tuong tu, do tan cua CaCO3 ndm 1950: Sqasp = 4,80.10 (mol-L™")

Do tan cua CaCOz nam 1900: Sqeeo = 4,71.10* (mol-L-") (0,25 diém)

- Giai doan 1950-2019:

AS1=3,410%M — S6 mol CaCO; tan thém: n = AS.V =3,4.10°.5.107° = 1,70.10°
(mol)

Khoi lugng CaCOs tan thém: m = 1,7.109.100 (g) = 170.10%(g) = 170 (tan)
(0,25 diém)
ii) Giai doan 1950-2019, khoi luong CaCO3 tan trung binh la: 3,4.105.100.10'%6/69
=49,3 (tan.nam".km3). (0,25 diém)
- Giai doan 1900-1950, khoi lugng CaCQOs3 tan trung binh: 9.10%6.100.10"%5/50 = 18
tan.nam'.km=. Vay lugng CaCO3 hoa tan trung binh hang nam trong nudc bién
tang gap 2.7 Ian trong giai doan tir 1950 dén nay so vdi giai doan 1900-1950.
(0,25 diém)

VI.2. (2,0 diém)
a. (0,5 diem) Dung dich phén chua bao hoa chira AR+ C% = 0,1245 M; S04% C92
=0,2490 M; K* C% = 0,1245 M. Gia sir khong tao Al(OH)s két tda.
- Cac can bang: (1) AI"+H,0 | AIl(OH)" +H’ B=107%"
(2) SO; + H,0] HSO, +OH K, =10"
(3)H,00 H'+OH K _=10"
(0,25 diém)



Do nén bo qua su dién li cia nude. Chon muc khong la AI* va S04

h=[A(OH)**]-[HSO;]=C" 5 = -C* ,h .
p+h K +h

Giai phuong trinh dugc h = 4,78.10-4 M hay pH = 3,32.

Kiém tra [AB*][OH]® = 0,1245.10-332/(10332 4 1047).10-10683 = 1073299 < K, (0,25

diém)b. Khi AI** két tda hoan toan, ta c6: [AIF*] + [AI(OH)2*] = 10¢ M

Hay: [hl"']:][}“‘,_L - ]{]-ﬁ‘LK_iu: Kf —h=103%M
B+h F+h h

hay pH = 5,66. (0,25 diém)

(i) Nudc c6 pH = x ([H*] =10 = ho), ma nudc chi chira axit hodc bazo manh
NéupH <7 — Cwibandaula ¢ =h - ‘;;

(i]

' . K
Néu pH >7— Con-bandaula C, ,=——h,
1

Chon mirc khong Ia H* Cop (M), Al C (M), S04 2C (M), H20, trong dé

2y
948.1000

Cac qua trinh cho nhan proton
(1) A"+ H,0[ & A(OH)* +H’
(2) A"+ 3H,07# Al(OH),+ 3H’
(3) H,O#® H'+OH" K, =10
(4) SO;+H,0# HSO; +OH" K,=10"
Biéu thirc cho nhéan proton
h=C,, +[OH ]+[AI(OH)* ]-[HSO; ]+ 3(C-10") (¥)

Hoac h=(hu—£l)+i<‘—‘+10’6 - ? -2C 2 +3(C-10") (0,25 diém)
/ h p+h K,+h

Néu chon murc khong la OH Cog (M), Al 3+ C (M), SO42 2C (M), H20 hodc di tir dinh
luat bao toan dién tich thi cling ra biéu thirc tuong tu Sap xép lai biéu thirc ta co:
2h

(3-
K,+h

)(’=(h—ﬂ)—(hn—h)+(3-, 4 )No—*
h h, p+h

tai pH = 5,66 = h, bd qua sy proton héa ctia SO4%, bé qua sy phan li cia nudc, ta
co: -

Key+-L 0+

h, B+h

3C=h—-(h, -

3C=4,23.10°—(h, —1;-':) (**)



hoac

2y 2 ., K
3—————=4,23.10°"-(107" - —2)
9.48.10 107"

(0,25 diém)

V@i x = 6,5 hay h, = 105, thay vao biéu thirc (**) tinh duge C = 1,315.10° M va y=
0,6233 g.

Khai lugng phén chua can cho vao 3 m® nudéc 1a 1,87 g (0,25 diém)

(i) Véi lugng két tha bong keo la 15,6 mg-m= nudc va tong lugng Al** con lai

trong dung dich |a 10% M thi téng luong ARt la:
p 15,6

_10° 5

= +———=1,2.10" M
1000.78.1000

(0,25 diém)
thay vao biéu thirc (**) duoc h, = 6,46.107; pH = 6,19 (0,25 diém)

NGAY THI THU HAI

Mot sd ki higu viét tat: Ac: acetyl; AIBN: 2,2'-azobisisobutironitril; Bn: benzyl; Bu:
butyl; CAS: Ce(NH4)4(S0.s): (la chat oxi hoda 1e); DDQ: 2,3-diclo-5,6-
dicyanobenzoguinon (la chat oxi hod); DMF: N,N-dimetylformamid; DMSO:
dimetylsulfoxid; Et: etyl; Me: metyl; NIS: N-iodosucinimid; NMO: N-metylmorpholin
(1d chat oxi hoa); PPA: acid poliphosphoric; PCC: piridinium clorocromat; Ph:
phenyl; TBS: t-butyldiphenylsilyl; Ts: tosyl;

Cau I (4 diém)

I.1. Phan tich cau dang xen ké va che khuat cla etan: Tong: 4/8 diém

OC-H O*C-H

H
H t.H H
g Hds oH  Cau dang xen ké cla etan
HOTH Ty

H H Oc.H OcCH
@ o M
H' 'H
Cau dang che khuat cta etan

Thi sinh vé dugc cau dang xen ké va che khuat thi duoc 2/8 diém (mai cau dang
ding duoc 1/8 diém).



Thi sinh c6 thé giai thich bang tuong tac cua cdc nguyén tu giéng nhau véi nhau.
Nhu trén gian d6, cau dang xen ké cua etan cé sy tuong tac bén hoa giltra cap e
trén lién két oC-H vai orbital trong o*C-H. Trong khi d6, & cau dang che khuat xuat
hién turong tac day gilra 2 cép e trén 2 lién két cC-H. Vi thé cau dang xen ké bén
hon cau dang che khuat.

Thi sinh giai thich duoc sy xen phti oC-H - o*C-H o cdu dang xen ké, tuong tdc
ddy oC-H - oC-H ¢ cédu dang che khuéat thi duoc 1/8 diém, tir doé két luan duoc
cau dang xen ké bén hon cdu dang che khuat thi duoc 1/8 diém.

1.2. Téng: 7/8 diém
- Phan imng céng hop Brz vao etilen theo co ché cong AE, ¢ dé etilen déng vai tro

nucleophil, mang cép e tan cong vao orbital o* trong cla phan tir Bra. Vi thé
hudng t&n céng vudng goc vai truc lién két cC-C dé xen phi dat cuc dai.

H, H H, H o
;h%“m e %p@ — @ :Br
H H H H HH
HOMO LUMO

Thi sinh chi ra dugc co ché céng hop AE thi dugc 1/8 diém, vé duoc gian dé orbital
(khéng phai ghi HOMO/LUMO) thi dugc 1/8 diém.

Thi sinh co thé giai thich do tuong tdc véi orbital p tréng cua Br* vdi cdc orbital p

cua lién két pi.

- Phan tng céng hop CN- vao C=0 theo ca ché cong An, & d6 CN- dong vai tro
nucleophil, mang cép e tv do tan cong vao orbital m*C=0. Tuy rang su xen phu
dat cuc dai khi CN- tan céng dong truc vdi orbital p cia nguyén tir C trong lién
két C=0, tao thanh goc 90° so vdi lién két oC-0. Tuy nhién, huéng tan cong truc
dién nay gap luc day cua cap e trén lién két mC=0. T6 hop hai hiéu (rng nay lam
léch gbc tan céng thanh géc 107 do.

OeN N - 2]
'I.ll_l,.' HOMO HOMO NC{'@ NC= 13
H.p#¥ . 107° I
H.[) : W , @
N Yl a3 ¢
LUMO HOMO B
Hudmg twong tac xen T e d Hidu (me 18 T VIO BT T
. omg fac day m— m¢ 1cu Ong ran: dl chnuyen e
phu cye dai n - n*c-0 i b e ’ i e g P

Thi sinh chi ra duoc co ché céng hop AN thi duoc 1/8 diém; vé va chi ra duoc tuong
tdac xen phd cuc dai n - n*C=0 thi duoc 1/8 diém; vé va chi ra dugc tuong tac day
n - nC=0 thi duoc 1/8 diém; vé duoc gian dé orbital téng thi duoc 1/8 diém va dua
dén két ludn hiéu ung téng tao thanh goc tan céng 107° thi duoc 1/8 diém.

Thi sinh c6 thé giai thich do nguyén tu oxi giau electron tao luc déy vdi tac nhan
CN- lam sai léch goc tuong tac.



1.3. Trén co s hiéu ing hut e nén gan dugc gia tri pKa tuong ing nhu sau: Téng:
7/8 diém

NHNO, NHCN NHOMe NHCONH, _NHAc NHPh NH,
HQN =% NH2 H2N - NHQ HQN o NH} H)N & NH; HzN 1 NH2 HzN o NH; H)N 1 NH2
ion 6 5 2 3 7 4 1
pKa -0,9 -0,4 7.5 7,9 8,33 10,8 14,5

Thi sinh chira dugc 1 gia tri pKa trng véi moi cong thirc ion ding thi duoc 1/8 diém.
1.4. T6ng: 14/8 diém

1.4.1 Xét can bang ion va du dodn cdc gia tri pKa chua biét dua trén cau tric phan
tlr: 6/8 diém

- Xét cac can bang ion trong dung dich cua cac acid da biét gia tri pKa: 2/8 diém

475
CH3002H _— CH3C02' + H*
Me Me Me
-H* -H
Me)\rcozH o Me)\rcoz Me)\(co2
NH;* 2,32 NHs* 9,62 NH,

Hé polymer sé co pKa gan vai p-TsOH (-3,0) do c¢6 cau tric tuong tu:

-3,0
RSO,H —— RSO; + H'
- Trén co sd cau tao phan tir tuong quan vdéi cac gia tri pKa cua acid acetic, valin,
ta co thé du doan céc gia tri pKa cua acid aspatic, lysin va hé polyme nhu sau:

- Doi vai acid aspatic:

GZCAT,COQ - ch.-"“s.‘__,_-c‘:'z
NH;* Pa3 NH,

pKaz

Thi sinh viét dugc céan bang ion nay thi duoc 1/8 diém.

Nac phan li cia nhém -COzH thir nhat chiu hiéu img cam (rng hit e cia nhom
-NH3* & vi tri a tuong tu valin. Vi thé c6 thé du doan pKa ~ 2,3 (thuc té€ 1a 1,88)
Nac phan li cia nhdm -COzH thir hai van chiju hiéu ing cam rng hat e cia nhom
—-NH3z* @ vi tri B nén yéu hon nac thir nhat, nhung lai manh hon cua acid acetic. Vi
thé c6 thé du dodn 2,3 < pKa; (thuc té& 1a 3,65) < 4,7.

Nac phéan li cia nhém -NH3* tuong tu nac thir 2 cda valin. Vi thé c6 thé du doan
pKaz ~ 9,6 (thuc té la 9,6).

Thi sinh du dodn duoc dung it nhat hai gia tri pK1 va pK,2 cua acid aspatic thi duoc
1/8 diém.

Doi vdi lysin:

g OO
NH,*

H'
—_—

PKas

*HaN “ﬁ/co?

NH,*

H*
—_—

PKaz

0H3N WCO?
NH,

Thi sinh viét duoc can bang ion nay thi duoc 1/8 diém.

-H*

_— HzN ‘(’7‘\(C02

PKas

NH,



Thi sinh viét dugc can bang ion nay thi dugc 1/8 diém.

N&c phan li cia nhém -CO2H chiu hiéu (rng cam (rng hut e cua nhém -NHz* & vi
tri a tuwong tu valin. Vi thé cé thé du dodan pKa; ~ 2,3 (thuc té la 2,18)

N&c phan li cia nhém -NH3* thir nhat tuong tu nac tha 2 cua valin. Vi thé co thé
du doan pKaz ~ 9,6 (thuc té la 9,12).

Né&c phan li ciia nhém =NHz* tha hai yéu hon nac thr nhat, nhung lai manh hon
nudc. Vi thé c6 thé du doan 9,6 < pKas (thuc téla 10,53) < 14.

Thi sinh du dodn duoc dung it nhat hai gia tri pKa2 va pKa3 cua lysin thi duoc 1/8
diém.

|.4.2 Xét dang ton tai chu yéu cta hé & pH=6,0: 4/8 diém

Dai vai valin:

Nhu vay, & pH=6,0 gan diém dang dién cla valin (pl=(2,32+9,62)/2=5,97), nén
phén tir valin chi yéu & dang trung hoa.

Thi sinh chi ra dung dang tdn tai chu yéu cua valin & pH=6 Ia & dang trung hoa thi
duoc 1/8 diém.

Dai véi acid aspatic:

Piém dang dién cla acid aspatic cé thé duge du dodn nhu sau: (2,3+2,3)/2=2,3
<pl(Asp)=(pKa1+pKa2)/2 <(2,3+4,7)/2 =3,5; Nhu vay, gia tri 2,3< pl(Asp) <3,5, suy
ra & pH=6,0 thi acid aspatic t6n tai chu yéu & dang -02CCH2(NH3*)CO2 mang dién
am (-1).

Thi sinh chi ra dung dang ton tai chu yéu cua acid aspatic ¢ pH=6 la ¢ dang anion
thi duoc 1/8 diém.
Doi vai lysin:

Piém dang dién cla lysin cé thé duoc du doan nhu sau: (9,6+9,6)/2=9,6
<pl(Lys)=(pKaz + pKa3)/2 <(9,6+14)/2 =11,8; Nhu vay, gia tri 9,6< pl(Lys) <11,8,
suy ra @ pH=6,0 thi lysin t6n tai chi yéu & dang *H3sN(CH)sCH(NHs*)COs mang
dién duong (+1).

Thi sinh chi ra ding dang tén tai chu yéu cua acid lysin ¢ pH=6 la & dang cation thi
duoc 1/8 diém.

D0oi vaéi hé polyme:

Do pKa ~ -3,0 nén & pH=6,0 thi pha polyme ran chu yéu tén tai & dang polianion
(R-SO3)n.



Thi sinh chi ra dung dang ton tai chu yéu cua pha polime ran & pH=6 la ¢ dang
polianion hodc anion thi duoc 1/8 diém.

1.4.3 Du doéan va giai thich trinh tu ra khoi ¢t tach cua lysin, acid aspatic va valin:
4/8 diém

- Acid aspatic chu yéu ton tai ¢ dang ion am "0.CCHz(NH3*)COz trong khi pha
polyme rén cling chu yéu & dang polianion (R-SOz)n nén chi yéu ¢6 tuong tac
day vdi acid aspatic. Vi thé phan doan dau tién sé chud yéu thu dugc acid aspatic;
- Valin chu yéu t6n tai & dang trung hoa (CH3)2CH(NHz*)CO> trong khi pha polyme
ran chu yéu & dang polianion (R-SO3), nén tuong tac hat-day can bang véi valin.
Vi thé phan doan thir hai sé chu yéu thu dugc valin;

- Lysin chi y&u ton tai ¢ dang ion duong *HsN(CH2)4CH(NH3*)CO» trong khi pha
polyme ran cha yéu & dang polianion (R-S0s7), nén chu yéu co tuong tac hit véi
lysin. Vi thé lysin sé bi gilt trén pha ran lau nhat va sé nhéan dugc & phan doan 3.
Thi sinh chi ra dung tuong téc cia pha polyme ran véi moi acid duoc 1/8 diém
(téng 3 tuong téc la 3x1/8 diém). Tir do, thi sinh két ludn dung trinh tu thu duoc

cdc acid ¢ ba phan doan thi duoc 1/8 diém. (Luu y, néu thi sinh khéng lam céc y
1.4.1,1.4.2 ma chi lap ludn ding 1.4.3 thi van cho du diém cta muc 1.4.3)

Thi sinh viét duoc phuong trinh phén ly, chi ré duoc moi dang ton tai cua moi phan
tir, polime thi dugc 0.25 diém (néu chi lam moét trong 2 y thi dugc 0.125 diém mét
y)-

Chi ra tuong tdc cua ting chat vai polime thi duoc 0.125 diém.

Chi ra tirng thir tu phan doan cda méi chat thi duoc 0.125 diém mét chat.



Cau II ( 3diém)

II.1. Tong: 10/8 diém

a. 8L la d6i quang cua 8D nén co cau tric nhu sau:

Oy O o
X r
O OH

Thi sinh vé dung cau truc cua hop chét 8L thi duoc 1/8 diém.

b. Cac dong phan bao gom: 5/8 diém

N N N N N
HO™ " Z "“oH | HO "“oH | Ho”" (_ZAOH Ho/\S_Z "“oH HO/\S_Z/\OH
HO OH HO OH HO OH HO  ©OH HO  OH
S1 S2 S3 S4 S5
H H H g H
N . | | R N
HO/\SJAOH HO OH | HO OH | HO (f\on Ho’\(\_j’\ou
HO  ©OH HO OH HO OH HO ©OH HO ©OH
S6 S7 S8 S9 S10
TN T OPNe s e i Cip doi quang Dong phan meso
Cap doi quang Cap doi quang Cap do1 quang Duoc didu ché ca tir 8D hay 8L

Thi sinh vé duoe méi cdp déi quang thi duoc 1/8 diém (téng 4/8 diém) va hai dong
phan meso duoc 1/8 diém. Néu thi sinh vé thira do khéng loai cac trudng hop tring
nhau thi cham diém nhu sau: gia st nhu vé duoc 16 cng thire thi chi'tinh 10 céng

thic dung nhan vdi (5/8)/16 diém.

c. 4/8 diém

Bon hap chat dugc tao thanh ca tir 8D hay 8L la bén hgp chat S4, S5, 59, S10. Do
c6 thé thay ddi cau hinh & cac tam lap thé C2, C3 va C5 nhung khéng thay déi cau




hinh lap thé ctia C4 hay lap thé cua C4 la xac dinh theo chat dau la 8D hay 8L. Véi

10 hop chat & trén, khi quay cac chat 180° quanh truc thang ding ta c6 két qua
sau:

- V@i déng phan meso thir nhat (S5):

H H
N 180° LN
HO/\S r\OH HO™ " (_ _7 “SoH
HO | OH HO | ©OH
C6 thé duoc diéu ché tr 8D C6 thé duoc diéu ché tir 8L

Thi sinh chi ra ding déng phan meso dugc tao bai ca 8D va 8L thi duogc 1/8 diém.

Thi sinh chi ra ding déng phan meso dugc tao bdi ca 8D va 8L thi dugc 1/8 diém.
- V&i déng phan S4:

i H
N . 180° M
HO/\S z “OH HO/\( _7 “NoH
HO | OH HO | ©OH
C6 thé duge diéu ché tir 8D C6 thé dugc diéu ché tr 8L

Thi sinh chi ra ding déng phan S4 (hoac S9, S10) dugc tao bdi ca 8D va 8L thi
duoc 1/8 diém.

- Cac hop chat S9, S10 ciing cho két qua tuong tu.

Thi sinh chi ra ding hai déng phén con lai S9, S10 dugc tao bdi ca 8D va 8L thi
duoc 2x1/8 diém.

- Vi séu hop chat con lai thi két qua khéng nhu vay, chang han vaéi S1:
@

1
N 180°

k
P M oot
HO™ (_ l “OH
HO | OH HO | OH
C6 thé duge diéu ché tir 8D Khong thé dugc diéu ché tir 8L

HO OH




1I.2. Tong: 8/8 diém

Thi sinh dé xuat dugc co ché hop li cho moi co ché thi dugc 2/8 diém cho mot
co ché&. M6t co ché dugc xem la hop li khi thda méan hai diéu kién sau: (1) strdung
hét cac tac nhan, diéu kién cho trong phan trng va di qua cac phan irng hoac dang
chat trung gian da da duoc cong nhan; (2) khong co6 su xung dot moi trudng vdi
tac nhan va chat trung gian: cu thé phan (rng trong méi truong base manh thi
khéng sinh ra H*; trong moi trudng acid manh thi khéng sinh ra carbanion.

Néu vi pham moi diéu kién nay thi trir di 1/8 diém tuong Ung.
a. Co ché dé xuat: 2/8 diém

(—\Hq@l
Bl L
R R
H_NH; O }_‘N: "-a-_c.a !:"ICH
M
N R H
ldecarboxyl
H MH2 MN= C
R H
o *+ 0= N—0H
M H
H N +co,

b. Co ché dé xuat: 2/8 diém

Ce(lV) Ce(lll) HO, Et

CO

'_6H2

Ce(lV)

Ce(lll)

H,O. Et
oy A~ =)
Ce(lll) Ce(IV) " Et HO EtO
l’.OH2




® OH
'-H@
OH OH OH o
o 9@ e . .
*OO — (L, (L) —
o™ o o
C°(|V)
Ce(lll)
OH

Et, Et®

d. Co ché dé xuat: 2/8 diém

CHCI,
raﬂ/\ ° Ang CHC
iy e d’:; ¥ —Or¢
z g —— & —
o
H" ™). 0 g lROH
CHCL, a HzO/\cua, o /CHCl2

H, 0)

oY :\/ OH
NH H® OH
- mTCHG,



1.3 Téng 6/8 diém

Me Me ﬂ
MEWMBJ,MG meJ\ MB@ Maﬂm Mﬂﬂﬁ Me™ >N~ "Me
H

M L M M
0 N-o"~Me H H  CO.Et L‘cucEl

9a 9b 9¢ 9d 10 11
Thi sinh vé ding méi cong thire cau tao duoc 9a, 9b, 9¢, 9d, 10 hay 11 thi dugc
1/8 diém/cong thirc.

Giai thich sy hinh thanh céc san pham: (Khéng tinh diém)

Me Me
N G R e B g v L3
N"O /lr HN. Y NH s NH, ~o -H,0 Me u

Cau III (3 diém):
lll.1. Tong 8/8 diém
a. Dé xuat so do tong hop 12: 4/8 diém
- Téng hop andehyd phtalic:

NH,*
© 1) HNO; H,SO, ©/N“2 1) H,S0,, 160 °C /@"““ 1) HNO3, AcOH ©/"°2
2) Hy/Pd-C 2) Ac,0 HOS 2)Hi0",

NH3™ NH, CHO

NO, 1)Fe/HCI NH, 1)NaN02 HCI CN 1)DIBAL CHO
2) HO'/H,0 2) CuCN 2) H,0*




- Téng hop dietyl 3-oxopentanedioat:

1) KCN S0CH,

HOCH,OH o o O
\_,JL\_,Br TooH. 2% B S B 310 P HDZC‘_\_/JL\_,COZ son . E10:C._J\_co.Et

- Tong hogp 4,5-benzotropon (12):
CHO 0 CO,Et

cHo Eeto,c._H__co.Et NaOH
- 0 0
QO =00
CO,Et 12

Thi sinh dé xuat duoc so do téng hop 12 hop Ii thi duoc 4/8 diém. So dé tong duoc
xem 1a hop Ii khi théa man cdc diéu kién sau: (1) sirdung cdc phan tng duoc céng
nhén va hda chét bai cho; (2) chét tao thanh sau mdi phan ung diung; (3) phan ing
phai ¢ tinh chon loc tuong déi (thi du: phan tng cé san nhém thé'trén nhén benzen
dinh hudng meta nhu CN thi khéng chap nhan dung dé diéu ché san pham thé
ortho hay para, phan g céng hop H-X vao anken néu khéng cé peroxide thi khng
chap nhan san pham nghich Markovnikov.

Néu vi pham diéu kién (1) hodc (2) thi trir di 2/8 diém tuong tmng cho mai lan vi

pham. Néu vi pham diéu kién (3) thi trir di 1/8 diém tuong ting cho moi lan vi pham.

b. 4/8 diém
Me
13 14 15 16

Thi sinh vé ding moi céng thurc cau tao cua 13, 15 hay 16 thi dugc 1/8 diém/céng
thae.

Cation 14 théa man diéu kién thom 4x2 + 2 = 10 en theo Huckel. Trong qua trinh
chuyén hoa 13 qua 14, MeMgl déng vai tro acid Lewis ho trg tach nhém MeO-tao
thanh tiéu phéan 14 co6 tinh thom.

Thi sinh giai thich dugc su hinh thanh 14 do tao cation trung gian thom va vé dung
CTCT cua 14 thi duoc 1/8 diém. Néu chi vé cdng thirc céu tao ctia 14 ma khéng

giai thich thi khc‘mg cho diém.
Me

@@ 2 (OB — QO - QO

[M‘*Mgi'?ﬁ“ﬂ] 14(10ex) 15 16



lll.2 Téng: 8/8 diém

a. Dé xuat so d6 tong hop 17 nhu sau: 4/8 diém

1) BnBr, KzCOg

O 1)NaBH,

Hoj©/ﬁ 2) KOH, ° BnO w 2)SOCh BnO o NCN B0~ ~cn
= e |
| 3) 0, D/\ DMF /l\)/\
MeO 4) Me,S MeO MeO MeO
Z > CO,E
EtONa
CN CO,Et
-CO,Et CO,Et
BnO | NaCl, HZO BnO
MeO “DMSO. £ CN
17
Téng hop céac tac nhan:
NaBH 1)H H,0, >140 °C
HyC-CHO ——— %+ HyC-CH,OH M BrH,C—CH,Br HC=CH
MeOH 2)Br,
(MeCHO lay tur phan irng ozon phan trén.)
1) HBr SOC;,
Ho=CH — Z>COH = ZCO,E
2) Mg, CO; 2 EtOH
‘ c.r @ 1) CO, HCI @CHEOH HBr CH;Br
2) NaBH,; MeOH

Thi sinh dé xuat dugc so dé téng hop 17 hop Ii thi dugc 4/8 diém. So d6 téng dugc
xem la hop Ii khi thoa méan céc diéu kién sau: (1) strdung cdc phan g duoc cong
nhéan va hda chét bai cho; (2) chét tao thanh sau méi phan tng dung; (3) phan ting
phai cd tinh chon loc tuong d6i (thi du: phan tng cé san nhom thé

trén nhan benzen dinh hudng meta nhu CN thi khéng chap nhén ding dé diéu ché
san pham thé ortho hay para, phan (ng céng hop H-X vao anken néu khong co
peroxide thi khéng chap nhan san phdm nghich Markovnikov).

Néu vi pham diéu kién (1) hodc (2) thi trir di 2/8 diém tuong ting cho moi lan vi
pham. Néu vi pham diéu kién (3) thi trir di 1/8 diém tuong ung cho moi lan vi pham.

b. 4/8 diém

TBSO:©/\/Me
MeO

18

OH

o

21

0 Me Me

OTBS
TBSO Me A
s
MeO u

19

Thi sinh vé ding moi céng thic cau tao cua 18, 19, 20 hay 21 thi duoc 1/8
diém/coéng thirc.



1.3 Tong 8/8 diém
a. 3/8 diém

~MN
N N QeN
QoSN GeN S \com
N CO,H N CO,Et L‘CG;E!
22

23 24

Thi sinh vé ding moi cong thuc cdu tao cua 22, 23 hay 24 thi dugc 1/8 diém/céng
thue.
Hop chat 22 viét dudi dang mudi van cho du diém.

b. 2/8 diém

Day la qua trinh tinh ché dua trén phan (ng acid/base. Chat 22 hinh thanh 1an vai
tap chat (cé thé 1a san pham oxi hoa phenylendiamin), khi proton hoa chuyén
thanh mudi benzoimidazolium tan trong nudc.

H
N
N
O 2= O

Thi sinh giai thich duoc phan ng acid/base tao thanh mudi tan trong nudc va vé
ding céng thic cau tao cua mudi benzoimidazolium thi duoc 2/8 diém. Con chi
giai thich ma khéng viét céu tao, hodc chi vé cdu tao ma khoéng giai thich thi chi

duoc 1/8 diém.
Néu khéng giai thich ma chi vé phan ting thi cling duoc 2/8 diém.

c. 3/8 diém

Kz:COz khan dong vai tro base tach H* gan vd&i nguyén t&r N trén vong
benzoimidazole, tao thanh tac nhan nucleophil cho phan tng thé. K;CO3 va anion
amid N- déng thai co tinh base nén phan (rng can dugc tién hanh o diéu kién khan,
tranh viéc cac chat nay phan ing vaéi hydro linh ddong trong phan tir nude sinh ra

HO- va tao trd lai nhan 1H-benzo[d]imidazole giam manh tinh nucleophil. Béng
thai, anion HO- gay ra cac phan ing canh tranh nhu thay phan este va thay thé CI.

N N N
! K,CO3, DMF @[ ' H-OH @: !
@E >_\_ li?_\—CDgEI H>_\—Cﬂz'

N
N CO.Et

=

HOCH,CO;

CICH,CO,Et

Thi sinh giai thich dugc vai tro cua K:CO3 (hodc viét phan tng) dé tach proton trén
N cua vong benzoimidazol thi duogc 1/8 diém.



Thi sinh giai thich duoc vai tro cda viéc lam khan (hodc viét phan ing) dé tranh tao
thanh HO thi duoc 1/8 diém.

Thi sinh viét phan ung hodc chi ra dugc anh hudng cua HO- dén hé phan ung thi
dugc 1/8 diém.

Stra d6i thang diém: Gidi thich vai tro cta K2CO;z thi duoc 0.25 diém.

Néu noi vai tro cua K2CO3 la dung dé bay HCI hay dung dé tang tinh Nucleophile
van cho du diém.

Vai tro cua diéu kién khan (mét trong 2 y nhu dép an cii) déu duoc 0.125 diém.

Cau IV (3 diém)
IV.1 Téng: 5/8 diém

OBn

OBn OBn BnO > _-CO, t-Bu
BnOy_~._,CHO BnO_~_»-CO; t-Bu m
|
% b

()Me
26 27 28
OBn H
BnOy_% 504 1.0 0
3 5 3 6
2o OtBu BnO
1 i H
OMe © MeO” “OMe
29 30

Thi sinh vé ding moi céng thirc cau tao cua 26, 27, 28, 29 hay cau truc cua 30 thi
duoc 1/8 diém/cong thirc.

IV.2. Tong: 12/8 diém
a. Dé xuat so d6 tong hop nhu sau: 3/8 diém
CuCl, NH,CI /  Hy Pd-CaCO,

HCI Pb(OAc),, quinoline

o*>

DMeMgBr_ CHO 1) 0s0, HOO/LO

2)HCOCI axit Lewis 2)HOCHOH, 4o
p-TsOH (xt)
o] 0 o]
| 2) AgNO3, NH,OH, HOC" 2) Br,, CCl = 2) Hy0" \f
3)NH I, H,0  HO.C Br CHO

HO
32

Thi sinh dé xuat duoc so dé téng hop 32 hop Ii thi duoc 3/8 diém. So d6 tong duoc
xem la hop Ii khi théa man céc diéu kién sau: (1) st dung cdc phan ung duoc coéng
nhan va héa chét bai cho; (2) chat tao thanh sau méi phan ting dung; (3) diém quyét
dinh la diéu ché duoc 32 vdi cau hinh E- nén phan g phai cé tinh chon loc tét.
Néu phan g déc tha lap thé chi ra déng phén Z- thi cho khéng diém, néu chon loc
thap thi trir 2/8 diém.

Néu vi pham diéu kién (1) hodc (2) thi trir di 2/8 diém tuong ing cho moi lan vi
pham.



b. 9/8 diém

Meie O | Maye O Mem, s | | Yo N "‘f °Me|: L i
[ I j Me [ I j Me Me
(0]

33 34 35 36 37
HO
Yeme o Yeme o0 Yve o Yme _o OH
(0] OH (o] (0]
38 39 40 31

Thi sinh vé dung mbi cong thirc cau tao cua chat 31, cac chat tir 33 dén 40 thi duoc
1/8 diém/cong thurc.
IV.3. T6ong: 7/8 diém

Hop chat 41 1a hop chat bao hoa (no) c6 2 mét phang ddi xing, chira 4 loai hydro
va chi chira cacbon béac 2 va bac 3 vdi ti |é tuong ing 1:4, c6 CTPT CigH12, suy ra
41 ¢6 CTCT nhu sau:

i

Hop chat 43 (CsH2Br202) chi chira Csp2 va c6 tdm déi xirng, suy ra 43 c6 CTCT nhu

sau: 0
Br
Br
o]
Br Br CDZH Br
'
@ L0 o ﬁ %r
Br s} Br 6] COH Br
42 44 45 46 47

Thi sinh vé ding moi céng thirc cédu tao tur 41 dén 47 thi duoc 1/8 diém/cbng thirc.

Cau V(3 diém)
V.1. Tong: 8/8 diém

Me Me Me Me
0 Me 0 Me OH o OH
Me jMe Me
7 N Me Me
NO, NO, NO,  Me NO,
49 50 51 52




Me
Me 0 O:;e
o] OH Me
Me
P TIPSO NH
NH,
53 54 (TIPS: "Pr3Si-)
Me CHO
§ )8 Da:
- -
TIPSO ﬁ uve TIPSO N e
55 56

Thi sinh vé ddng m6i cong thirc cau tao tir 49 dén 56 thi duoc 1/8 diém/cong thirc.

V.2. Tong: 8/8 diém
a.7/8 diém

Do hgp chat 59 (CsH¢02) ¢ tinh thom chira 4 loai hydro trong phan tdr, cé phan
(rng tao mau dac trung véi dung dich FeCls va khong cé phan irng dac trung véi
phenylhydrazin, suy ra CTCT cua 59 la:

HO\©/OH
OH
BnO OBn BnO OBn o OH o 0" o

60 61 62 63 58

Tl cau tao cua 58, két hop vai dir kién dau bai, suy ra cau tric cta 57 la:

Thi sinh vé ding moi cong thurc cau tao tir 57 dén 63 thi dugc 1/8 diém/cong thurc.
b. Qua trinh chuyén tir 57 — 64 — 65 — 58: 1/8 diém

(/II\‘ H,0, t° (/\/@\/COOH en
o o Coo o)

Glucose Glucose
lH;,O’

= OO, o [(CGe]

Thi sinh vé duoc so dé tir 57 — 64 — 65 — 58 thi duoc 1/8 diém

CCfV




V.3. Tong: 8/8 diém
a. 7/8 diém

Pudng 67 la B-D-glucopyranose thoa man diéu kién & cau dang bén c6 cac nhéom
thé déu & dang equatorial. Bdi vay, cau tric cua 67 la:

o)
HSOéVLOH
OH
Trén co s& dir liéu vé thanh phan phan trdm nguyén t6 va gidi han phan tdr khai,
ta xac dinh duoc coéng thirc phan tir cua 66, 68 va 69 la:
CTPT cua 66: C1oH16KNOsS;
CTPT cuia 68: CsHsKNO4S:
CTPT cua 69: C4sHsNS
Isothiocyanat 69 mach hd co ti lé cac loai hydro 1a 2:1:2, suy ra cong thirc céu tric

cua 69 la: J’//

Nhu vay, qua chuyén vi Beckmann, 68 chuyén thanh 69 va tach ra KHSO4, suy ra
suy ra cong thirc cau tric cua 68 la:

HS

I
N

9/
SO4K

Tur cac dir liéu trén, suy ra cau tric cua 66 la:

Q/
SO,K

Thi sinh tinh ding méi CTPT cua 66, 68 hay 69 duoc 1/8 diém/céng thirc.

Thi sinh vé ddng moi céng thire cau tric tir 66 dén 69 thi duoc 1/8 diém/cong thirc.



b. Co ché phan &rng chuyén tir 68 thanh 69: 1/8 diém

e j N J KHSO, f
g —, L) s N

= _N ~ H.~N
X .
SO4K SO,K S

O

Thi sinh vé duoc phan ung chuyén vi tir 68 dén 69 thi duoc 1/8 diém.

Cau VI (4 diém)
VI.1. (20/8 diém)

a. Cau truc hinh hoc: (6/8 diém)

&0 0
cl—B. P.. N...
‘l' III
N\ o \"”m cn/ \ ey
cl %
cl

Cl

Tam gidc phang Chép tam giac Chép tam giac

b. So sanh gdc lién két CIXCI (X = B, P, N) ctiia cac phan tlr BCls, PCls, NCls
(6/8 diém)

- Theo thuyét VSEPR, phén tr BCl; & dang AX3Ep nén cé céu triic tam gidc phang
— goc lién két CIBCI = 120°.

- Phéan ttr PCl; va NCI; déu co dang AXsE; nén cé céu tric chép tam gidc nhung
lién két N-Cl ngan hon P-Cl, dd am dién cua N>P nén céac cap electron lién két sé
gan N hon. Do d¢, luc day gilra ching I6n hon nén goc lién két I6n hon.

Vay goc lién két CIXCI theo thir tu tdng dan la CIPCI < CINCI < CIBCI.

c. Vi kich thudc cua Br 1én hon Cl nén lién két P-Br kém bén hon P-CI. (4/8 diém)
(Ban kinh nguyén t(r tham khao: rp = 1,07 A; ra = 1,02 A, re-= 1,20 A).

d. Cau tric hinh hoc [PCL4J*[PClg] -~ (4/8 diém)



V1.2. (12/8 diém)

a. (4/8 diém)

- Phirc chat HbCO bén do:

+ Phirc chat phirc bat dién cua Fe(ll) nén nguyén tir trung tdm Fe bao hoa cau
phai tri.

+ Phurc chat bat dién Fe(ll) théa man quy tac 18 electron.

+ Hiéu (g day electron clia hé vong porphirin nén méat do electron trén nguyén
tlr trung tdm Fe tang Ién lam cho lién k&t m cho Fe—CO manh hon.

b. (8/8 diém)
(1)Hb+0, = HbO; K;=60

(2) Hb+ CO = HbCO K;=1,5.10

Goi néng do ban dau [Hb], = a va néng dé can bang [HbOz] = b

= Tai thai diém can bang véi 25% Hb chuyén thanh HbCO: [HbCOQ] = 0,25a; [Hb]
=0,75a-b Vay:
£ B
(0,75a-b)P,,
0,25
*(0,75a-b)P,,
— %C0O =0,030%

— b =0,69485a

= Peo =3,022.10™ (atm)

Néu thi sinh viét biéu thirc Kc thi duoc 0,5 diém.



