KY THI CHQN HQC SINH GIOI CAC TRUONG THPT CHUYEN
KHU VUC DUYEN HAI VA PONG BANG BAC BQ
LAN THU X1V, NAM 2023

PAP AN PE PE XUAT MON: HOA HQC - LOP 11
(P&p an gom 15 trang)

Cau 1: Téc dé phan iing.
1. Cho phan ung thuan nghich bac 1 — 1 gitra Al va A2 nhu sau:
k N I a

Al(dd) S A2(dd) c6 ki=0,45"! va hing sé cAn bing K = 8.
Ban dau, ndng d6 cua A2 bang 0. Hiy xac dinh thoi gian phan tng dé ndng d6 A2 bang ndng do Al.
2. Chuyén ho4 khong thuan nghich cua chat B thanh chat B1 trong dung dich (chi chira cac budc ndi tiép)
dugc nghién ctru bang phé UV—vis & budc song A1 = 320 nm. Dau tién, mot dung dich chat B ¢6 nong do
0,00131 M duoc chuén bi. Su phu thude cua do hép phu (A) ctua dung dich vao thoi gian (t) dugc dua ra trong
bang dudi:
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a) Sb budc chuyén hod lién tiép it nhat co thé c6 trong chuyén hoa tir B sang B1 1a bao nhiéu?

b) Tinh d6 hip thu riéng (ghi rd don vi) ciia chit B & bude song da nhic t6i.

¢) Mot chudi dung dich chuan ctia san pham cudi (B1) dugc nghién ctru bang phd UV-vis & bude séng 320

nm trong mot cuvette vi do day 1 cm. Tinh d6 hap thu riéng ctia B1 sir dung cac sb liéu bén dudi:

C(B1), M 0,00100 0,00200 0,00300 0,00500
A 0,56 1,08 1,60 2,64

d) Viét so @6 chuyén hoa B thanh B1 tng vé6i s6 bude di dé xuat ¢ ¥ a (tit ca cac giai doan ciia chuyén hoa

déu 1a phan tmg bac 1), str dung két qua cua ¥ c.

e) Tinh do hap thu quang riéng ciia & budc séng 320 nm clia cic trung gian da dé xuat.

f) Udc lugng tat ca cac hiang sb toc do trong so dd da dé xuét.

) Chét dau va chit cudi c6 do hap thu riéng bang nhau & budc séng A2 = 710 nm, va khong cé chat trung gian

nao hap thu 4anh sang. Biéu dién sy hap thu gitta 46 hip thu quang cta dung dich dugc do & budc song nay

vao thoi gian (c6 chira diém t = o).

PAP AN

1. Dita=[Al]o, b =[A2]o, X1 = [Al]:. Ta co:

71:ﬁ:M=0,05S_1

K 8

C L 3R a

Tai thoi diém ¢ X = E
K:£:b+xw: X, o - ka

ky a-x, a-x, k,+k,

X 2

t:klk Ih_® _ 1k n k& 2042 _1In00'385=>t:1.84s

Ky x ox kgrk ok —k ) 0,455 0.

2. a) Do sy phu thudc ciia mét d6 quang vao thoi gian khong ing véi sy giam ndng d6 chat dau, nén chéc
chén phai c6 it nhit 2 buéc lién tiép.
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b) O thoi diém t = 0, dung dich chi c6 chat B nén do hap thy quang riéng es = 1500 M*.cm2.

¢) e1 =520 M1t.cm™.

d) Tinh toan ndng d6 B1 tai thoi diém cudi: [B1]e=- = 0,00262 M, gip doi ndng do chat B ban dau, nén
mot trong hai giai doan sinh ra hai phan tir, do d6 so d6 c6 thé dugc biéu dién nhu sau:

ky ky \ ki ky \
B B’ 2B1 (s0odo 1) hoac B 2B’ 2B1 (s0 do 2)

e) C6 thé thdy dugc do hap thu quang dat cuc dai ¢ thoi gian twong dbi nhanh so vé6i ca qua trinh, do d6
c6 thé gia st rang nong d6 B’ tai thoi diém cyc dai (t = 10 pht) 13 bang véi ndng do chat B ban dau, tmg véi:
€5 = 2.883/0.00131/0.5 = 4400 M *em! (so dé 1) hodac
£, = 2.883/0.00262/0.5 = 2200 M “.cm* (so' dd 2).
f) Trong so d6 dé xuat, chi c6 mot chit trung gian, do d6 can xac dinh 2 hing s6 téc d6 ki va kz. Khi san
pham cudi chua dugce hinh thanh nhiéu, d hap thu quang duoc biéu dién qua phuong trinh sau:
A=C°(B) x exp(—kt) x & +C°(B) x [1 - exp(—klt)] X &g

Trong so 46 B — 2B’, thi hop phan thtr 2 cta biéu thirc s& duoc nhan d6i. O thoi gian t = 2 phdt va
ep' = 4400 M1.cm™, ki = 0,43 phat=. Gia tri nay 1a nhu nhau d6i véi ca 2 so dd.

Pé tinh k2, ta can sir dung thanh phan ctia hdn hop tai thoi diém t 16n (gia st B da phan tmg hét), va ti 1¢
C(B’, t2)/C(B’, t2) = exp[ka(t2 — t1)]. Bang cach sir dung hai diém thoi gian 16n nhat (50 va 100 phut), thu dugc
k2 = 0,0062 phat™.

g) Mbi quan hé gita d6 hap thu quang ctia dung dich theo log(t):
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CAu 2: Cdn bang va phdn vmg trong dung dich. Pin dién — Dién phdn

1. Dung dich C gom MgCl2 0,10 M; AICls 0,10 M; Zn(CH3CO3) 0,10 M. Thém dan dan dung dich NHs vao
dung dich C t6i khi C(NH3) = 0,10, thu dugc dung dich C1 (thé tich dung dich khong ddi sau khi cho thém
NHs3).

a) Tinh pH cua dung dich C.

b) Tinh pH ciia dung dich C1, cho biét hién twong xay ra trong dung dich C1? Giai thich bang tinh toan.

Cho biét: pKa(CH3CO2H) = 4,76; pKa(NH4*) = 9,24; *B(AIOHZ*) = 10-43%; *f(MgOH*) = 10-1280; *4(ZnOH*)
= 1078%; B(Zn(NH3)4?*) = 1088%; pKs(AI(OH)3) = 32,40; pKs(Zn(OH)2) = 15,52; pKs(Mg(OH)2) = 9,20; pKw =
14,00
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2. Pin sau duogc ciu tao tir dién cuc hydrogen tiéu chuan (SHE) va dién cuc kim loai M nhting trong dung dich
ion cua nd (M™): SHE || M™ (xM) | M

Thue nghiém cho thay suit dién dong cta pin, Epin, phu thudc vao [M™] nhu sau:

X, M Epin, V
0,005 0,932
0,500 0,991
Néu thém vao pin nay NHs thi pin tao thanh: SHE || M™ (0,001 M), NHz (y M) | M, c6 sut dién dong phu
thudc vao [NHs]. Két qua dugc biéu dién trén do thi ¢ hinh 1. Biét rang M™ phan tmg véi NHs theo cén bang:

_ [ M(NH,)}" |
[M™ ][NH,]°

M™ +p NH,=—=M(NH;) "™ B,

0.644 @
0.60
0.564 ®
0.52 @
0.48-
0.44- ®
0.40+ P
0.36
0.32 @
0.284 D
0.24 1 i t T T s i !
-3.0 -2.5 -2.0 -1.5 -1.0 -0.5 0.0 0.5
log(v)
Hinh 1: Méi lién hé gitta Epin va log(y). Véi C(NHs) = 1,0 M thi Epin = 0,310 V; véi C(NH3) = 0,10 M thi
Epin = 0,430 V.

Epin/ Vv

a) Xac dinh céc chi s6 n va p.
b) Tinh ndng d6 can bang cua cac ciu tir ¢6 trong 1 L dung dich chira 0,001 mol M™ va 1,05 mol NHs.
Cho biét: pKa(NHs*) = 9,24. B6 qua qua trinh tao phirc hydroxo ctia M™.

PAP AN
1. Bé AI(OH)s két taa: [AI¥*].[OH]® = Ks(AI(OH)3), tng véi:
C°(AI3+).*L.(&)3 =10 =>h=2.771.10"M ; ung véi pH = 3,56
g +h " h,
Tuong tu nhu vay, Mg(OH)2 bat dau két taa khi:
P mg?ty " “w,2 _10 2% o pZ 125000 P
(Mg )'w'( h) = =>h =125, : {ing v6i pH = 9,90
Va Zn(OH)2 bat dau két tua khi: Gmg véi pH = 6,74
0 _ 2+ h Ky 2 ~15.52 -7

a) Cac can bang trong dung dich:

1) A + HO = AIOH* + H *B1 = 107430
(2 zZn* + HO =  ZnOH* + H* *Bp = 10789
(3) Mg + HO = MgOH* + H* * By = 1071280
(4) CHsCOr + H0 = CHCOH + OH  Kp=109%

(5) H0 = H* +  OH  Kw=10140
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Do *B1.CO(ARY) >> *,.CO(Zn2*) >> *£3.CO(Mg2*) > Kw; CO(CH3CO2).Kp >> Ku, ta ¢ thé bo qua anh
hudng cua cén bang (2), (3) va (5) khi tinh toan pH.
C6 biéu thirc diéu kién proton (h = [H*]):
hoclath ¢l (CH,CO, ). "

- By +h h+Ky

Giai phuong trinh thu duge h = 1,18.10°° M, tmg véi pH = 4,93. O pH nay xay ra su két taa AI3*,

Céc can bang trong dung dich:
1 AP+ H20

= AIOH? + H* *B1 = 10430
2) APRt  + 3H0 = Al(OH)s + 3H* K=107°"
2) Zn* + H20 = ZnOH* + H* *Bo = 10789
(3) Mg* + H20 = MgOH* + H* *B3 = 1071280
(4) CHsCOz + H20 = CH3COH + OH- Kp=109%
(5) H20 = H* + OH- Kw = 1071400

Do APRF* con du, ta c6 thé gia sir bo qua dugc can bang phan ly acid (2), (3). C6 biéu thirc diéu kién
proton:

Ko.h2 g h K.h3

h = —Kg— C(CHCO )hK +3.(0,1- —K3—)

Giai phuong trinh thu dwoc h = 1,446.10* M; (ng véi pH = 3,84. Gia sir bo qua cac can bang phan ly
acid con lai la hop ly.

b) — Dé Al(OH)3 két ta: [ABR*].JOH]? = Ks(AI(OH)s), ttng voi:

Co(APF").— h ( W) =10"%* =>h=2.771.10"*M
“p+hTh,
Twong ty nhu vay, Mg(OH)2 bat dau két tia khi:
0 2+ h Kw .2 -9,20 -10
C Mg )s——.(+) =10 = h=125910 ° M
ﬂ3+h h
Va Zn(OH)2 bit dau két tua khi:
+ Kw.2  -1552 -7

,82+h

— Tai thoi diém chua c6 két tia: véi CO(NHs) = 0,10 M, phan tmg sau xay ra hoan toan:
NHz + APF* + H:O0 — AIOH? + NHst K=10%%>>2

thanh phan gi6i han cta dung dich bao gdbm: NHa4*, Zn?*, AIOH2*, Mg?* 0,10 M; CH3COz 0,20 M.
Céc can bang trong dung dich:

1) zZn* + H20 =2 ZnOH* + H* *Br = 10789
(2) Mg* + H20 = MgOH* + H* *f3 = 1071280
(3) NH4* = NH3 + H* Ka =102
(4) CHsCOz2= + H20 = CH3COH + OH- Kby = 107924
(5) AIOH?* = AlRY + OH- Kbz = 1070
(6) H20 = H* + OH- Kw = 101400

Do *$1.CY(Zn2*) >> *£,.CO(Mg?*) > Kw, CO(CH3CO2).Kp1 =~ CO(AIOHZ*) >> Kw, nén ta c6 thé b qua
anh huong cua can bang (2) va (6) khi tinh toan pH.
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C6 biéu thuc diéu kién proton:

By

h=c’zn™ CONH T e % co ) c® (AIoH
- (n ) ﬂ2+h+ ( 4)'h+Ka_ ( 3 2)'h+Kal_ (

N
) h+K,,
Giai phuong trinh thu dugc h = 7,157.10 M; tng v6i pH = 5,14. O pH nay, chi dién ra su két toa
Al(OH)s. Do d6 khi thém NH3 vao dung dich thi chi co sy két tha NH3 xay ra theo phan ung:

AIP* + 3NH3 + 3H20 — AI(OH)3 + 3NH4* K = 101812
Do d6, NHz phan tng hét va van con du A13*. Cac can bang phan ly trong dung dich IGc nay:
1 AP+ H20 = AIOH? + H* *B1 = 10430
2 zn* + H20 = ZnOH* + H* *Bo = 10789
(3) Mg* + H20 = MgOH* + H* *B3 = 1071280
(4) NH4* = NH3 + H* Ka=1092
(5) CH3CO2 + HxO = CHsCOH + OH- Kp=109%
(6) AI(OH)s3 = AR + 30H Ks = 1073240
@) H20 = H* + OH- Kw = 1071400

Do AR* con du, ta c6 thé gid su bo qua dugc can béng phan ly acid cua (2), (3), (4). C6 biéu thirc diéu
kién proton:

K.h2 B o y ~_h . K,.h?
——Kvgv——C (C 3C:C)2 )rKa'FS(O, __KVBV_)

Giai phuong trinh thu dugc h = 1,308.104 M; ng véi pH = 3,88. Gia sir bo qua cac can bang phan ly
acid phu la hop ly.
Hién twong xay ra: dung dich xut hién nhiéu két taa AI(OH)s tring keo hon.
2. a) — Xac dinh n: C6: Epin = Ec — Ea. Nong d6 M™ tang thi Epin ting, do d6 dién cuc M 1a dién cuc duong.
Tu day suy ra duoc: Epin = E%in + 0,0592.1og[M™*]/n.
Thiét 1ap phuong trinh tuyén tinh, thu dwoc n = 2; E%in = 1,00.
— Xac dinh p: Do nong &6 NHs 1a rat 16n so voi M2+, ta c6 thé coi coi [M(NH3)p2*] = 0,001 M va NHs khong
phan ly base dang ké so véi chinh no.
Tur day suy ra dugc:
Epin = E%in + 0,0592.1og(1/8p)/2 + 0,0592.log([M(NH3)s>*]/[NH3]P])/2 = const — 0,0592.p.log[NH3]/2
Thiét lap phuong trinh tuyén tinh, thu dugc p = 4.
b) Tur chénh léch giira 2 gid tri Epin khi da thém NHs, tinh duoc E%in + 0,0592.109(1/84)/2 = 0,31. Tix day
c6 thé tinh dugc fs = 102331,
Hang sé tao phuc fa = 10233 rt 16, do d6 tinh duoc [M(NHs)42*] = 0,001 M.
Vi dinh luat tac dung khéi lwong, tinh dugc [NH4*] = [OH] = (Ko.C(NH3))¥2 = 4,271.10-3 M.
Tir d6 tinh duoc [NHs] = 1,00 M; [M2*] = 4,898.102" M; [H*] = 2,341.1012 M.

Cau 3: Nhiét déng hoc va cdn bang héa hoc.

Dbi véi phan tmg hoa hoc tong hop NHs ¢ 450°C va 300 atm, ¢ trang thai can bang ngudi ta thu duge sé mol
ctia N2, Hz, NH3 1an lwot 14 10 mol, 30 mol, 12 mol. O ap suat ¢b dinh 300 atm nguoi ta tang nhiét do 1én dén
455°C. Biét ArH° = -46 kJ.molL. Gia sir hiéu ung nhi¢t cua phan ing khong phu thudce vao nhiét do.

1. Xéc dinh thanh phan cta hé ¢ trang thai can bang tai nhiét 46 455°C.

2. Can bang dich chuyén theo chiéu nao? C6 phu hop voi nguyén li dich chuyén Le Chatelier khong?

3. Xéc dinh chiéu chuyén dich can bang ctia phan tng khi:
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a) Thém vao binh khi N2.
b) Thém vao binh khi He va giit nguyén thé tich ctia binh.
¢) Tang ap suit cta binh phan tmg bang cach nén hdn hop.
DAP AN
1. Ap suét ctia NHs, N2, Hz 14n luot 1a: 69,23 atm; 57,69 atm; 173,1 atm.
— 0 450°C: Kp1 = 1,6.10°
— 0 455°C: Kpz = 1,52.10°°
Goi x 12 4p suit do phan N2 phan tmg gay ra.
Lap phuong trinh va giai hé ta duoc x = -0,615 atm — can bang dich chuyén theo chiéu tao ra thém N2 hay 1a
chiéu nghich — 4p suat riéng phan cta N2 & trang thai can bang méi 1a: 58,305 atm.
— Goi a 1a s6 mol ciia N2 dugc tao ra thém ta c6:
Tong s6 mol ctia N2 va hé lic can bang 1a: 10 + ava 52 + a.
— Tir ti 18 vé s6 mol va ap suat ctia N2 trong hé ta c6: a = 0,16 mol
Vay: S6 mol ctia N2, H2, NH3 & trang thai cAn bang tai nhiét do 1an luot 1a: 10,16 mol; 30,48 mol; 11,68 mol.
2. Két qua phu hop véi nguyén 1i chuyén dich can bang (khi ting nhiét do can bang chuyén dich theo chiéu
cua phan ung thu nhiét tuc la chiéu nghich — chiéu thuan toa nhiét — chiéu nghich thu nhiét).
3. a) Thém vao khi N2 thi ndng d6 khi N2 ting — can bang chuyén dich theo hudng lam giam ndng d6 N2 —
can bang chuyén dich theo chiéu thuan.
b) Thém vao binh khi He 14 khi tro nén khong tham gia vao phan tmg v6i Hz, N2, NHa; thé tich cua binh giit
khong d6i nén ap sut riéng phan cuta timg khi khong d6i — cén bang khong chuyén dich.
¢) Tang ap sudt cia binh bang cach nén hdn hop — cin bang chuyén dich theo chiéu giam ap suét tirc 13 chiéu
lam giam s6 mol khi — can bang chuyén dich theo chiéu thuan.

Cau 4: Héa nguyén 16 (Kim logi, phi kim nhém IVA, VA). Phirc chdt.
1. Xét so d6 chuyén hoa ciia kim loai D thanh cac hop chat ciia né duéi day:

0., HCl
D5 2. ACl(d) > D6
HCI()) HCI(d)
HNO o NaOH co
D, e > D2 9D, b7 2 > D8
Cla(k) to
N2O4(/)

D3——> D4
Biét rang ti 1¢ phan tram khdi lugng trong D1 va D4 14 1,511. Xac dinh kim loai D cong thirc ctia cac hop chét
tir D1 dén D8, viét phuong trinh phan tng xay ra.
2. Oxygen duoc dan qua mot dung dich cobalt(IT) chloride c6 chira acid hydrochloric va ethylenediamine.
Dung dich nay sau d6 duoc lam lanh, din t6i sy két tinh cta tinh thé hinh kim E1 (%mco = 15,47%). Pun tinh
thé nay trong binh hut am thu dugc E2 cing vai sy giam khdi lugng chat ran 1a 9,44%. Tir dung dich du c6
thé phan 1ap duoc mot luong nho tinh thé E* (%mco = 15,45%), dung dich chat nay c6 méi trudng acid yéu.
X ly E’ trong kiém trong mét thoi gian dai thi thu dugc E2.
a) Xac dinh cong thirc cau tao ctia E1, E’ va E2. Viét phuong trinh cho phan tng tao thanh E1.
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b) Xac dinh nang luong CSFE (ning lwong 1am bén trudng tinh thé) trong cation E1 va cation tir dién E3
chtra it mQt phan tr phéi tir hon E1. Tir d6 rat ra két luan veé tinh 6n dinh nhiét dong va dong hoc cua ca
hai phirc chat.

Cho biét:

Nang lugng ghép cap, P (cm™): Co®*: 21000; Co?*: 22500;

Hé s6 f (hé s6 danh gid d6 manh cua trudng ma phdi tir tao ra, hé sb f caa H,0 14 1,00) cua en: 1,28;

Hé s6 g (A,): Co3*: 18200; Co?*: 9000.

¢) Str dung dit liéu c6 sin, ching minh rang phic cobalt (+2) trong dung dich nudc ¢é spin cao.

d) Bén duéi 1a phd hap phu mau cua E1. Du doan mau cta chat nay.

Cho biét: Mau sic clia anh sang tuong mg voi mdi budc song trong ving kha kién: tim: 400 — 450 nm;
lam: 430 — 480 nm; luc: 480 — 560 nm; vang: 560 — 590 nm; cam: 590 — 630 nm; do6: 630 — 750 nm.
DAP AN
1. N204(l) 14 tic nhan nitrate hod mubi chloride, do d6 D 1a kim loai c6 2 sb oxi hod, trong dé su oxi hoa
bang HNO3 cho san pham c6 s6 oxi hoa thap. Co thé gia sit D ¢6 2 s6 oxi hoa 1a +2 va +4, tmg véi D1 1a
D(NOs)2 va D4 1a D(NOs)a. Tir ti 1& phan tram D trong 2 chét, thu dugc:
MO)024 611 = M(D) = 118,66 (Sn)

M (D)+62.2

Tir d6 suy ra duoc cong thirc cac chat:

D D1 D2 D3 D4
Sn Sn(NO3)2 SnO: SnCls4 Sn(NO3)4
D5 D6 D7 D8
SnClz H2[SnCls] Naz[Sn(OH)e] Sn(OH)4
Phuong trinh phan tng:

3Sn + 8HNO3 — 3Sn(NOz)2 + 4H:0 + 2NO

Sn(NO3)2 — SnO2 + 2NO:2

Sn + 2Cl2 — SnCls

SnCls + 4N204 — Sn(NOs)s + 4NOCI

Sn(NO3)a — SnO2 + 4NO2 + O2

Sn + 2HCI — SnClz + H2

2SnClz + 8HCI + O2 — 2H[SnCls] + 2H20

SnO2 + 6HCI — H2[SnCls] + 2H20

SnO2 + 2NaOH + 2H20 — Naz[Sn(OH)g]

Naz[Sn(OH)s] + 2CO; — 2NaHCOs + Sn(OH)e

2. a) Gia sir E1 1a phirc chat don nhan, c6 nghia 1a M(E1) = 381,5 g.molL. Bun néng E1 tao thanh E2 kém
theo su giam khéi luong 1a 9,44%, Gng véi su giam 36 g.mol™ = 2 phan tir H20. Do d6 c6 thé két luan:

M(D1) = M(Co) + 3M(CI) + 3M(en) + 2M(H20), E1 Ia [Co(en)s]Cls.2H0, D2 1a [Co(en)s|Cls.
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Tinh dugc M(E”) = 382 g.mol* = M(E2) + M(HCI), do d6 D’ la dang proton hoé 1 lan cia E2. Do d6
phuc E’ 14 [Co(en)2(H2NCH2CH2NH3)CI]Cls.

Phuong trinh phan tng: 4CoClz2 + Oz + 4HCI + 12en + 6H20 — 4[Co(en)3]Cl3.2H20

b) en c6 hé s6 f 1on hon 1 nén ¢ thé coi f 1a phdi tir truong manh, tir d6 cho biét cau hinh electron trong
trrong bat dién cua Co®*, ion kim loai trung tdm trong E1: (t2g)® (eg)°.

Tir d6 tinh dugc CSFE cua E1: CSFE =-6.0,4.A, + 3P = 19320 cm*!

Déi véi cation tir dién E3, [Co(en)2]®*, cau hinh electron 1a (eg)* (tzg)2

Tir d6 tinh duoc CSFE cua E3; CSFE = (-4.0,6 + 2.0,6) A, + 2P = 20160 cm!

¢) Trong dung dich, cau hinh electron cua phirc Co(+2) spin thap 1a: (t2g)° (eg)*

Tinh duoc CSFE = (-6.0,4 + 0,6).A, + 3P = 34740 cm?

Déi vai phirc Co(+2) spin cao: (tzg)® (eg)?

Tinh duoc CSFE = (-5.0,4 + 0,6.2).A, + 2P = 30440 cm-!

CSFE cuia phtec spin cao 4m hon phtc spin thip nén phuc spin cao trong dung dich bén hon.

d) E1 hap phu anh sang lam — lyc, do d6 s& c6 mau cam.

Cau 5: Dai cuong hitu co.
1. Gan cac gia tri pKa do dugc trong dung méi DMSO: 9,3; 13,0; 15,6; 18,5; 21,2 (khong theo thir tu) cho cac
hop chat mudi phosphonium F1 — F5 ¢ hinh bén duéi.

)M\e f Me Me Me
® ® ® ® ®
PhsP” "CO,Et PhsP” "Me PhsP Ph3p)\/ Ph3P/‘\/\ Ph
CN
F1 F2 F3 F4 F5

2. Giai thich tai sao toc do ctia phan tmg (1) nhanh gap 8000 phan mg (2):

K© KCN BnCN
—_— +
s@Et S 4

™ “Et

® KCN
S-Et —> S  + E(CN
()

3. Dudi day 1a mot phan g cong nucleophile — acyl hoa mot ketene sinh ra san pham F6 va F7:

= —_— + —
= 2. Ac,0 y= )=

Mes Mes Mes Mes Mes

F6 F7
Ti 1& san pham F6 : F7 = 3 : 1. Tai sao F6 lai sinh ra nhiéu hon?
4. Céac hop chat F8 va F9 c6 thé chuyén hoa qua lai véi nhau trong mét thoi gian dai ¢ 60°C theo can bang &
hinh bén:

0 0
60°C
i N
| 20 gior |
070" “OMe MeO” 0”0
F8 F9

a) Bé xuét co ché cho chuyén hoa nay, biét ring chuyén hoa khong thdng qua co ché lién phan tu.
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b) Tai can bang, ti 1& [F9] : [F8] > 20 : 1. Giai thich.

PAP AN
1. Céc gié tri pKa (tng Vi tiing chét:
Chat F1 F2 F3 F4 F5
pKa 9,3 21,2 13,0 18,5 15,6

2. Trong 2 trang thai chuyén tiép C hod tri V ciia phan tng Sn2 cua 2 phan @ng, trang thai chuyén tiép cua
phan ung (1) c6 su lién hop véi vong phenyl, trong khi phan tng (2) khong c6 nén phan tng (1) thuan loi vé
mat dong hoc hon rat nhiéu so véi phan tng (2), 1am cho téc ¢ phan ung (1) nhanh hon rat nhiéu so véi phan
ung (2).

3. — O chit phan tng ketene ban dau, xuat hién tuong tac day gitra nhom phenyl va nhém mesityl, thém vao
d6 con xuét hién tuong tac day gitra nhém C=0 va nhom mesitylene, do d6 nhom mesitylene phai quay ra
khoi mat phang lién hop.

— Do tén cdng tir goc Burgi-Dunitz (tdc nhan nucleophile va nhém C=0 tao thanh mot géc 107°) vao orbital
m* cia nhom C=0, MesMgBr, mot tac nhan nucleophile cong kénh s& uu tién tan cong ketene vao bén nao it
bi can tré khong gian hon, vbn 13 bén c6 nhém Mes do nhém Mes di bi léch ra khoi mit phang lién hop. Sau
khi tién hanh acyl hoé céc enolate tao thanh, san pham F6 s& duoc tao thanh nhiéu hon do ¢ng véi san pham
cong Nu cung nhém Mes.

4. a) Co ché dé xuit:

0]
0 electrocyclic 0 .
ring opening rotation
Z AN J\
< 20
6electrons C I o o
o} O OMe Disrotatory ” o] OMe 5 |
0 Me
1 ring closure l
o o]
electrocyclic
electrons meo o] .
MeO o Disrotatory 0 rotaton O

b) Su xem phu cua cap electron khong lién két cua oxygen vao orbital o* cua lién két C*-C3 1a mot tuong tac
noi phan tir lam bén hoa phan tur:

MeO

Cau 6: So do tong hop hitu co. Co ché phan vmg héa hitu co.
1. Dé xuét co ché cho cac phan tmg dudi déy:
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a) b)
O CN o
gy 1 NaH 1.Tf0\l-j,p)i,\DCM,0C COLEL
Ar” 'N” "Ph > Ar Ph SiPhy Me” ~"""OH  Me \OH
N 20 E0,C7 2. PhMe, t°
Ph . e, t OH
3. TBAF, H,0, DMF
c)
N 0
TMSO 3
TiCl, N
—_—
(@)
/
OH

2. Melodinine E 1a mot alkaloid, dugc tim thay trong loai Melodinus cochinchinensis. Hop chat nay duoc téng
hop vao nim 2019 theo so dd sau:

1) HCI
2) NH,
/\)OL Me” ""NH, ZeN LACOH
} 150°C, PhMe 3) NaBH3(CN)
Me H K2CO3 o ) olCN) C1H20N3!
1) HCI, 100°C =——C(OEt)3 1) HCI Bu;SnH
2) NaOH Pd(PPhy)s, Cul 2) BugSnH BEt, O, °'
a , Cu ,
C1eH1gN20l ~ 1pp h:;I;CN 3) 1 * CorHasNo03l — ' 2
NBS NaBHg, COClg Go NaOMe G10 BS G11
C21H24N20;
ﬂ d OM lodinine E
THF Me N N elodinine

O
Xéc dinh cong thirc cu tao cua cac chat tir G1 dén G11.
3. Cac carbenoid va vong nho dugce st dung rong rdi dudi dang cac trung gian quy gia trong tong hop hitu
co. Mot vi du cua viée img dung 16p chét nay vao viéc tong hop mot alkaloid tu nhién duogc chiét xuat tir loai
nam thudc chi Asperigillus dugc dua ra duéi day:
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Y
)" = X
Z"Me TIPS_ Pd(PPhs),

(0] > G12 > G14
N Rhy(OAc),, PhH Mal,, THF, 75°C OY\F’O
H MeNYNMe
(0]
QCOCI 1) OsO4, NMO
Boc THF/tBuOH 1) NaClO, 1) TBAF, THF
——— > G15 » G16 > > G18
TEA, DCM 2) Pb(OAc), 2) CHyN, 2) H,, Pd/BaS0Oy4
1) OsO4, NMO
THF/tBuOH LIHMDS, THF, -78°C 1) PhSeBr, LIHMDS, THF
> » G20 » G21
2) Pb(OAc), Eh QS.O M 2) DMDO, THF
e
N T T
N-N  Me

1) TFA, DCM
—_—
2) TEA, DCM

V& cong thirc ciu tao cta cac chat tir G12 dén G14 va cong thirc ciu trac cia cac chét tir G15 dén G21.

DAP AN
1. Co ché dé xuét:
a)
Ph Ph
T L | s i
0 N / — 0 NS APl =
Y % Y &
H |
Ar CN Ar CN
Ph Ph Ph
\CHz \(.3H2 \QH2
o) N.. . -Ph <0 N2 o P+ TO Ny Ph
Ar N Ar N Ar N
il Ph
)/_/>_\9N 0 Ph
— Ar N — >—/ + PhCN + CN
Ph Ar
b)
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T~ 5

Ph Ph h Ph Ph Ph
B0~ S B0~ 5i O~ S"OTf
H A H
Ph Ph
Me OH ¢
NN EtO 5in EtO,C

prydine jl/\/ ot \|L 120°C
- ) - SiPh, ”

EtO,C_ H e
EtO,C pp, [\ F
('\[ o ‘ - Ph

e Me s
M Hj SiPh, : TBAF. “-“s'g
| o} B H,0,
c
+ H OL0H
H Me .SiPh, 00 . Me (siPh,
F oH OH
COEt [~ CO,Et
Me 0-SiPh,F  *H"  Me OH
W ‘d - o
OH OH

Agqueous
Workup

2. CAu tao céc chat:
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G17 G18 G19 G20 G21

Cau 7: Xdc dinh cdu triic cdc chat hitu co (mé td so do tong hop bang 16i dan).

1. Cho phloroglucinol (1,3,5-trihydroxylbenzene) phan mg véi chloroacetonitrile (CICH2CN) khi c6 mat
ZnCl2 thu duoc chat H1 (CsHsNOsCl). Suc khi HC1 vao dung dich chira chat H1 rdi dun hdi luu thu duge chat
H2. Pun hdn hop gom H2, methyl iodide va K2COs trong DMF ¢ 80°C. Chiét san pham bang ethyl acetate
r0i chung cét loai dung méi thu duge chat H3. Vira khudy vira dun nhe ¢ 60°C trong 30 phat hon hop gdbm H3
va 3,4-dimethoxybenzaldehyde trong methanol c6 cho thém KOH thu duoc chit H4 (C19H180é).

a) V& cong thirc cdu tao cac chat tir H1 dén H4. Dé xuét co ché phan mg tao thanh H1 va H2.

b) Xtr Iy H4 bang H202 thu dugc chat H5 (Ci1oH1807). Khir chat H5 bang H2/Pd-C thu dugc chat H6
(C19H2007). Xtr Iy chat H6 bang K2COs thu dugc flavonoid H7. V& cong thirc ciu tao cac chét tir H5 dén H7.
2. Cho aniline va ethyl acetoacetate vao binh phan @ng, thém vai giot HCI dic rdi lac manh 15 phut. it binh
phan ang vao binh hat am trong vong 2 — 3 ngay nhan duoc hop chét 11. Pun néng 11 trong dung méi thich
hop & nhiét d6 cao thu dwgc hop chit 12. Pun néng 12 trong POCls & 70°C, sau d6 trung hoa bang NaOH thu
dugc hop chét 13. Cho 13 phan @ng véi NaNs véi sy co mat cia mot vai tinh thé K1 trong dung méi DMF khan
& 70°C thu duoc hop chét 14. G mot thi nghiém khac, 1am lanh hdn hop chira 4-D-glucopyranose pentaacetate
Véi propacgyl alcohol (HC=CCH20H) trong dung méi DCM vé 0°C rdi nhé tir tir BFs.Et20 vao hdn hop phan
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ng. Sau khi phan @ng két thirc thu dugc hop chat 15. Thyc hién phan tmg “Click” chira 14 va 15 véi sy co
mit cua Cu(l) s& thu duoc hop chit 16. V& cong thirc ciu tao cac chét tir 11 dén 16.

DAP AN
1. a) Cu tao cac chat:
OH NH OMe ¢
ﬁi“ @5& J@é
b) Co ché dé xuét:
® © HO OH
HO OH CICH,C=N-ZnCl, - HO ©-OH («:OHZ +H"
v Cl cl -H*
OH oH’ Ng oH {NH
H1
HO OH
_-HCI O
oH —— H2
ca e \C
OH (NH; oH ©
H+

¢) Cau tao cac chat:

OMe OMe O
OMe o OMe OMe g OMe O OH
oM
MeO 0 O ©
MeQO MeO

HT OMe
2. CAu tao céc chat:
0 cl Nj
CO,Et

S | ) )

N" “Me N Me N” Me N” Me

H H

" 12 13 14

N

OH OH
oo 2 ol o I
Z  HO 0 N
HO oL R oA
OH OH
15 16 Me
Cau 8: Hoa hoc cdc hop chat thién nhién (Carbohydrate va cdc hop chat hitu co chira nitrogen don gian).
1. Cho a-D-glucopyranose phan tng vai hdn hop Ac2O/HBr thu dugc chat K1. Chat nay tiép tuc phan ang voéi

triethylamine cho chat K2. K2 duégi anh huong cua dung dich nudc Ba(OH)2 thu duoc chit K3 (CsH100s).
Chat K3 khang c6 kha nang phan ang vai thudc thir Fehling va khong tham gia vao qua trinh 1én men ruou. 1
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mol K2 phan g dugc véi 2 mol HIO4 cho ra K4 va 1 mol HCO2H. Oxi héa K4 bang Br2 dau tién cho ra san
pham K35, oxi hoa tiép chat nay thu duoc hdn hop dang sé mol cia H2C204 va acid CHOH(CO2H)2. Hay xac
dinh cAu truc cac chat tir K1 dén K5.
2. Nau an ¢ nha 1an trong cong nghiép co thé tao thanh cac chat c6 kha ning t6n hai con ngudi. Nhing chat
nay co thé dugce tao thanh & nhiét dd cao, moi truong pH khéc nghiét va tir cac hop chét khong c6 mét trong
thién nhién (vi du nhu cac chat bao quan).
Mot a-amino acid L1 khong ¢ mat trong tu nhién chira 40,44% carbon; 7,92% hydrogen; 15,72% nitrogen
va 35,92% oxygen vé khbi lugng dugc tao thanh tir amino acid L2 cé trong ty nhién, vi du tir qué trinh hat
d4u nanh chuyén hoa thanh san phdm thuy phéan cua né.
a) V& cong thirc cu tric ciia L1 va L2, néu nhu biét rang phan tng tao thanh L1 chi sir dung L2.
L1 1a mot chat phan tng trong sy tong hop sinh hoa ctia dipeptide L3 (chira 26,1% C; 52,2% H va 13,0% O
vé s6 mol). L3 duoc tim trong thanh té bao peptidoglycan duéi vai trd 1a mot can cudi, va vo cling quan trong
d6i v6i sy bén cia vi khuan. Thuy phan L3 bang kiém trong mdi truong khic nghiét dan t6i sy hinh thanh san
pham duy nhat 1a mot hop chét khong hoat dong quang hoc, L4.
b) V& cong thirc ciu tric cua L3 va L4,

DAP AN
1. Dya vao cong thuc phan tir chat K3 c6 thé thay rang né 1a san pham dehydrate hoa caa glucose. Rat co kha
nang day la su tao thanh mot lién két ether tir hai nhom alcohol. Viéc chat K3 khong c6 kha nang 1én men
cling nhu cho két qua am tinh véi thube thir Fehling cho thay nhém hydroxyl & K4 da tham gia phan ung loai
nudc nay. Cac dir kién oxy hoa tiép theo bang HIO4 va dung dich Brz cho thiy rang chat K4 la 1,2,3-triol, tirc
nhom OH tham gia phan ung ete hoa vai OH ¢ Ci1 la OH ¢ Cs. Vay K3 chinh la 1,6-anhydro-f-D-pyranozo.
Nhu vay so d6 phan tng s& nhu sau:

OH +

0._.0H e, O NMe,
HO_-Y‘}{{ 9 HO/W: T (EHC0)0 A\:Oﬁ/aw-“& NMe, AcO P Ba(OH),
N\ T 4 = o "y
o= EH - ' ‘o4 HBr 407y Nose

HO Aco™ “‘“1/ "Ohc
0H OAc QAc

o] g j}\ BB omo L ,T\ on A N

[ -(L ) “HCOOH \g’ 0 g’ I 0 E’ H_l;;H po

2. a) Trong amino acid L1: C: H:N: 0O =3:7:1:2. L1 la dong phan alanine khong c6 trong tw nhién,
D-alanine, con L2 la L-alanine.

b) Tir % s mol, tinh duoc trong L3: C: H:N:0=6:12:2 : 3, ing véi su ngung tu ciia 2 phén tir Ala, do
d6 dipeptide L3 bao gdbm 2 mat xich Ala.

L4 khong hoat dong quang hoc, do d6 L4 1a hdn hop racemix cuia Ala, timg véi dipeptide L3 duogc hinh thanh
tir L-alanine va D-alanine, do d6 L3 ¢6 thé ¢ 2 ciu tao:

H :H
N.__COzH : N.__COzH
HzNJ\ﬂ/ T #" hodc HzN/\y'f Y 2
o] o -
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