HOI CAC TRUONG CHUYEN PE THI MON HOA HQC

VUNG DUYEN HAI VA PONG BANG BAC BO KHOI 11 - NAM 2023
TRUONG THPT CHUYEN LE THANH TONG Thoi gian: 180 phiit
QUANG NAM (Dé thi c6 09 trang, gom 8 cdu)
PE THI PE XUAT

Cau 1 (2,5 diém): Téc @ phan ing

Céc ester bi thuy phan trong moi trudong nudce, va qua trinh nay dugc xuc tac bdi ca acid
va base. Bang dudi day dua ra sy phu thudc cia ndong d6 methyl acetate trong nudc véi
thoi gian. Dung dich ban dau duoc diéu ché bang cach tron khoang 20ml ester (khdi lugng
riéng d = 0,933 kg/L, 980ml nudc va mdt lwgng xuc tac sulfuric acid (pH~2, duoc duy tri
khong doi, bo qua thé tich acid).

Thoi gian | 10 150 400 720 1010
(phut)

[MeCOOMe] | 0,269 0,246 0,211 0,173 0,144
M)

a) Xac dinh bac phan tng theo ester va tinh hang s6 toc do bicu kién (kobs).

Khi thay thé methyl acetate boi methyl butylrate (25ml ester, d = 0,9 kg/L, 975ml nudc
va acid) thi c6 sy thay doi nhu sau: Trong 14,5 gio dau tién, ndng do ester trong nudc
duoc xac dinh thay 1 0,157 M va khong thay doi, roi sau d6 giam.

b) Giai thich ngan gon hién twong nay.

¢) Tinh hing s toc d6 kobs cta phan tng thity phian methyl butylrate, ciing nhu nong
d6 ctia no sau 1 ngay ké tir khi bat dau thi nghiém.

Khi thuy phan methyl acetate c6 mat base (du 50%) thi thu dugc céac dir kién sau:

Thot gian | 0 0,5 1 1,75
(phut)

[MeCOOMe] | 0,500 0,338 0,246 0,165
M)

r (M/s) 7,39.10-3 3,91.10-3 2,4.10-3 1,35.10-3

d) Xac dinh bac phan tng cta ester trong trudng hop nay va tinh hang sb toc d6 cua phan
ung.

Ciu 2 (2,5 diém): Can biang va phan tng trong dung dich. Pin dién — Dién phan.
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2.1. O nhiét do 25°C, d6 tan cua Fey(SO,); 1a khoang 245 gam/1,00 L nude, ¢6 nghia 1a
nodng do khoang 0,6 M. Mot sinh vién du kién pha 100,0 mL dung dich Fe»(SO4); nong
dd 0,100 M. Tuy nhién khi pha xong thi trong dung dich thu dugc (goi 1a dung dich A)
xuét hién van duc mau nau.

a) Bang tinh toan, hiy giai thich hién twong trén.

b) Tinh pH ctia dung dich A.

¢) Dé lam tan van duc, sinh vién ndy thém tir tir ting giot dung dich H,SO, dic (ndng d6
98%, khéi luong riéng D = 1,84 g/mL) vao 100,0 mL dung dich A ké trén (vira thém
dung dich, vira khudy). Tinh s6 giot dung dich H,SO, dic tdi thiéu ma sinh vién nay can
thém vao dung dich A dé dung dich tr& nén trong sudt. Coi thé tich mdi giot 12 nhur nhau
va déu 12 0,030 mL.

Cho biét: pKa(HSO4) = 1,99; pKs(Fe(OH)3) = 37,00; pKw = 14,00.

Fe**+ H20 = FeOH*" *B = 102"

2.2. Thém 10,00 mL dung dich Fe?* 0,10 M vao 30,00 mL dung dich gém MnO4 0,020
M va H" 0,72 M duoc dung dich B.

a) Viét va can bang phan tng oxi hoa khir. Tinh hang s can bang cta phan tng.

b) Tinh thé ctia dién cuc Pt nhing trong dung dich B.

¢) Viét so do pin dién khi ghép dién cuc Pt nhung trong dung dich B véi dién cuc Cu
nhung trong dung dich C thu dugc khi tron 10 mL dung dich Cu™ 0,02 M vé6i 10 mL
dung dich NH; 2,0M. Tinh strc dién dong cua pin.

Cho biét: E°X(MnO,4~, H/Mn?") = 1,510 V; E°(Fe**/Fe?") = 0,771 V; E°(Cu'/Cu) = 0,521
V;

Phirc Cu™ — NH3 ¢6: Igk; = 5,93; Igk, = 4,93; pKa(NH,") = 9,24.

Cau 3 (2,5 diém): Nhiét dong hoc va can bang hoa hoc.

3.1. Mot nha hoa hoc da thuc hién cac phép do ap suat hoi nude & cac nhiét do khac nhau
va cac dir kién duoc cho trong gian d6 dudi ddy. Trong mot binh dung tich 100 L, c6 mot
chat khi bén dugc bio hoa hoi nudc & nhiét d6 40°C va ap suat tong bang 1000 mmHg.
Xéc dinh khéi luong nude duge ngung tu trong diéu kién dang ap néu nhiét do cta hdn

hop khi giam di 15°C.
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y = 668,26.¢2:96%

Ap suat (Pa)

Nhiét d6 (°C)

3.2. O nhiét do cao PCls bi phén li theo phan tng: PCls(k) = PCl3(k)+ Cla(k)

Nguoi ta thye hién cac thi nghiém sau:

a) Thi nghi€m 1: Cho 83,2956 gam PCls vao binh dung tich V ¢ nhiét d6 T. Sau khi dat
t61 can bang do duoc Py = 2,700 atm; hdn hop khi trong binh ¢6 ti khdi so v6i hidro
bang 68,862. Tinh do phan 1i o va Kp.

b) Thi nghiém 2: Puoc tién hanh véi cac diéu kién nhiét d6 va lugng chat nhu thi
nghiém 1 nhung trong binh phan tng c6 dung tich V’ = 2V. Tinh 4p suét P, cia binh
phan tng tai trang thai can bang.

¢) Thi nghiém 3: Thém tiép vao hé phan tmg & thi nghiém 1 mot luong Ar c6 thé tich
bang V (¢ T, P), git nhiét d6 va dung tich cua binh phan tmg khong doi. Tinh ap sut
P; ctia binh phan tng khi can bang méi duoc thiét 1ap.

d) Thi nghiém 4: Thém tiép vao hé phan tmg & thi nghiém 1 mot lugng Cl, ¢6 thé tich
bang V (¢ T, P), giit nhiét d6 va dung tich cua binh phan tmg khong doi. Tinh ap sut
P, ctia binh phan tng khi can bang méi duoc thiét 1ap.

e) Thi nghiém 5: Gitt nguyén lugng PCls va dung tich binh nhu ¢ thi nghiém 1 nhung ha
nhiét d6 ctia binh d&én T° = 0,9T thi do duoc ap suét can bé‘mg la Ps=1,944 atm. Tinh Kp;
va d6 phan li as cia PCls, tir d6 cho biét phan ung thuan 14 toa nhiét hay thu nhiét.

Cho biét: Cl = 35,453; P = 30,974; H = 1,008; Cdc khi déu la khi Ii tuong.

Céu 4 (2,5 diém): Hoa nguyén t6 (Kim loai, phi kim nhém IVA, VA). Phirc chat.

4.1. Hop chat A, tao thanh tir cac nguyén t6 X va Y, 12 san phdm hoa hoc quan trong c6
thé dugc st dung dé 1am chat boi tron, thude trir sdu va nhirg hoa chat tuong ti. A c6
thé dugc diéu ché bai phan tng ciia FeP; — 13 san phdm phu cua qua trinh diéu ché X —
v6i pyrite. Trong phan ng nay, cling thu dugc mot hop chat B ludng nguyén td, B hoa

tan trong sulfuric acid loang tao thanh khi C, con phan trng véi sulfuric acid dac thi giai
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phong sulfur dioxide. Chét C tao két tia véi rat nhiéu ion kim loai. Chét A tinh khiét c6
mau vang, bén nhiét, nhung trong khong khi am dé bi phan huy, gay ra mui tring théi.
A bi thiiy phan trong ethanol, thu duoc hop chat diester D (phan tir ¢6 1 nguyén tir X &
trung tAm) va giai phong khi C. Phan tmg giita D v6i Cl, dung dé ché tao E (12 nguyén
liéu cho thudc trir sau), dong thoi giai phong acid khi F va don chat Y (ti 16 mol san
pham 1:1:1). Tron 14n r6i dun ndéng hdn hop phosphorus pentoxide thu dugc hai hop
chit G1 va G2 ¢6 ciu truc doi xtimg.

a) Viét cong thic cac chat A, C-F, G1, G2.

b) Viét phuong trinh diéu ché A tir phan Gng giita pyrite v6i FeP,.

¢) Viét phuong trinh phan Gng cua B véi sulfuric acid dic.

4.2. Trong mdt 6ng nghi¢m thach anh, cho iodine phdn trng v&i cac manh don chit kim
loai chuyén tiép M ¢ 280°C d¢é tao thanh chat rin X mau niu do trén bé mat kim loai.
Pun néng X trong binh chan khong ¢ 300°C dé phan huy, tao thanh chét rin Y mau do
va chat khi mau tim, qu4 trinh di kém véi su giam khéi luong 29.4%. Y duoc chuyén
hoa thanh chat mau d6 thAm Z khi tiép xuc véi khong khi kho (khéi lugng ting 5.25%
va Z c6 nhiéu hon Y 1 nguyén tir oxygen). Cho sulfate caia M phan Gng hoan toan véi
phéi tir hitu co hai cang 2,2"-bipyrimidine (ki hiéu 13 bipy, khéi luong phén tir 156.2),
sau khi phan tng dién ra hoan toan thi thém mét lwong vira di KI trong methanol vao
binh phan Gng dé nhan duoc cac tinh thé mau xanh luc A. A phan Gmg voi Mg tao thanh
chat mau xanh lam B, chit nay bi khir tiép boi LiAlH4 trong THF, tao thanh chét rin
mau d6 C. Néu cho B phan tng voi don chat iodine thi trude tién tao thanh chat ran
mau do6 khac 13 D, sau d6 D phan tng tiép v6i don chat iodine va chuyén tré lai thanh
tinh thé mau xanh luc A. Két qua phan tich nguyén t6 cho thiy rang A co6 thé dugc xem
1a phirc ctia Y véi két hop bipy. So voi Y, A c6 khéi luong 16n hon 157% va khong
chtra cac phan tir dung méi. Cac phép do d6 cam tir cho thdy moment tir hiéu dung cua
A 1a 3,75 uB, con C nghich tur.

a) Xac dinh cong thuc cia X, Y, Z.

b) Xac dinh cong thure cua A.

¢) Biéu dién céu tao cta B, C, D (c6 thé biéu dién cac phdi tir & dang viét tit).

d) Trong cac nghién ctru vé thudc chdng ung thu, phirc chat M, biéu dién trong hinh
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dudi, thu hat nhiéu su chu y. Hay viét s6 oxid hda va cau hinh electron hoa tri cia M

trong phirc cht.

Phtrc chat ctia M.
Céu 5 (2,5 diém): Pgi cuwong hiru co.

5.1. Cho céc chat co cong thuc sau:

h I NMe; Me,N NMe;

A Me H o MNH WH

| “

S - 0 8]
a. V& can bang gifta 2 dong phan ciu dang ghé, xac dinh c4u dang bén hon va gan ki hiéu
R, S cho timg dong phén 1ap thé cua A;. Biét: twong tac ctia 2 nhom methyl in dam quyét
dinh dén d6 bén cua ciu dang
b. Cho gia tri pKa cta acid lién hop voi As va As 1an luot 14 5,1 va 12,1. Giai thich tinh
base cao bat thuong ctia Az so véi A,.
¢. Cho gia tri pKa (mg v6i nhom -NH-) ctia A4, As va Ae trong dung méi DMSO (xép
ngau nhién) 1a 25,4; 20,7 va 26,6. Gan gia tri pKa cho tirng chit A4, As va As.
5.2. Nhu da biét, nhom 7-Bu rat cong kénh nén thuong chiém lién két bién (equatiorial,
viét tat 1a e). Tuy nhién, nghién ctru cho thdy & 1,3,5-tri-tert-butylhexahydro-1,3,5-
triazine, ciu dang A — v6i ca ba nhém #-Bu bién — lai kém bén hon so véi clu dang B —
c6 mot nhom 7-Bu chiém lién két truc (axial, viét tit 13 a). O diéu kién thuong, cau dang

B chiém t6i 85%. Giai thich sy bat thuong nay.

t-Bu
- u -
LN\/ - t-BU/ T~
/ -~ N
t-Bu
A (15%) tBu B (85%)

Céu 6 (2,5 diém): So do téng hop. Co ché phén vrng hop chit hitu co
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Strychnine 1a mot alkaloid két tinh c6 vi dang,
rat doc, duge dung lam thude trir siu, dic biét
1a 1a dé tiéu diét céc dong vat c6 xuong séng
nhé nhu chim va dong vat gim nham. Hoa
chét nay duoc thu thap tu nhién tir cay

Strychnos nux-vomica. Trong héa hoc hitu co,

Strychnine d6i quang tinh khiét cta strychnine duoc str
dung dé phén giai cac phan tir hitu co. Do tinh
phirc tap, hiéu tng sinh li va nhu cau cao, cic nha tong hop hitu co d tim kiém nhiéu
huéng khac nhau dé téng hop toan phan hop chit nay trong nhiéu nim. Trong bai nay,

ban s& duoc biét dén mot trong nhitng con duong tong hop strychnine ngin nhat
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1) V& ciu tric hop chat B. Trong phan tng tir A thanh B, tac nhan DCC duoc chuyén
thanh hop chat khac. V& cdu trac cta nd.

2) Viét co ché tao thanh hop chat D. Trong phan tmg nay, vai trd cua BF3 13 dé tao cang
v6i nhom carbonyl cta aldehyde khong no, nhung ban khong can biéu dién né trong co

ché. Nhé rang trong qua trinh ndy c6 xdy ra chuyén vi [1,5] hydride. 2 nguyén tir carbon
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dugc danh s trong cdu trac C va D chi ra vi tri cic nguyén tir trong ca 2 ciu trac (trudc
va sau phan tng).

3) Sau giai doan dau tién ctia phan Gmg tich methyl ctia amine (tir D thanh E), hop chat
trung gian D1 duoc tao thanh, sau khi xur 1i véi dung dich nuéc Na,COs tao thanh hop
chat E. Dé xuit co ché phu hop cta chuyén hoa tir D thanh D1. Xac dinh D1. Nhé ring
chloromethane 1a san pham phy cua giai doan nay.

4) V& ciu trac cua H va I, chi rd hoa lap thé.

5) Phan tGng H thanh I dugc goi 1a Horner-Wadsworth-Emmons. V& tat ca cac cau trc
cong huong cé thé ¢ cua hop chat trung gian c6 tinh nucleophile chinh, dugc tao ra tic
thi (in situ - truc tiép trong hdn hop phan tmg) s& phan tng v6i hop chat H.

6) Trong phan Gng tir H thanh I, thuc té c6 haisan pham duogc tao thanh. Mot trong s6
chung 13 san pham muc tiéu I, con lai 1 san pham phu I*. V& cau trac I*.

7) V& cau triic ctia hop chat vé mat 1i thuyét sé thu duoc tir I néu chiing ta sir dung LiAIH4
thay vi hé khir héa DIBAL-H/NaBHa.

Cau 7 (2,5 diém): Xac dinh ciu tric cic chit hiru co (mé ta so' do tong hop bang 1oi
dén)

7.1. Hop chat hitu co A dudi day dung hai budc chuyén hod tao thanh lan luot san pham
B va C. Hop chit B (C0H;sNO,) c6 ciu tric 3 vong, B can bang thuan nghich véi B’
gidng nhu mot hemiacetal. Khi dem B xtr Iy vai axit TFA & 90°C trong dung mdéi DCM

tao ra hop chit spiro 2 vong C, mot lactam vong 7 canh.

B!
(C1oH15NO2)
NOBF, L TFA
OTBS ® DCM, 90 °C ¢
X ’ CyoH15NO
| C1oH1sNO, 10M15NO3
=
A N (ba vong)

(bazo)
Tim c4u tao cua B, B’ va C. Giai thich co ché timg budc trong chuyén hoa.
7.2. Hop chét Spiro[3.3]heptan-1-on dem xtr Iy v&i TsSNHNH, thu dugc hop chat U ¢6 bd
khung cacbon khong thay doi. Pem U tac dung v6i NaH cho hiéu suit 100% tao thanh
mudi V. Nhiét phan mudi V sinh ra ciu tir trung gian kém bén W, cau tir nay lan luot

chuyén hoa thanh cac hidrocacbon tir X1 = X khac nhau c6 cing cong thirc phan tir
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C;Hyo. Trong do, X3 va X4 cung xdy ra phan ing mé vong tuong tu nhu xiclobuten dudi
tac dung cta nhiét do, sinh ra cic san pham Xs va X tuong tng.
Viét cong thuc cAu tao cua Spiro[3.3]heptan-1-on va céc chat U, V, W, Xi, Xz, X3, Xu,

Xs, Xe. Biét rang Xz va X3 déu chira anken 4 nhom thé.

TsNHNH
Spiro[3.3]heptan-1-on — 2, v l;ka_H» v t°C (w]
eq

- = X5

X1\[w]/ X3
X, ~ \x4 — > X

Céu 8 (2,5 diém): Hoa hoc cac hop chit thién nhién (Cacbohidrat va cac hop chét hitu
co chtra nito don gidn)
Trong hoa hoc cua carbohydrate, nhiéu phuwong phap da duoc phat trién dé thiét 1ap cau
trac cia cac oligosaccharide, chil yéu 1a kich thudc vong cua cac gbec monosaccharide
va céc vi tri ma qua d6 chung gan két véi nhau. Mot phuong phap 1a methyl hod hoan
toan roi thuy phan tt ca cac lién két glycosidic.
a) Monosaccharide phai & vi tri nao trong oligosaccharide néu két qua cua sy methyl
ho4 hoan toan va sau d6 thuy phan thi tao thanh din xu4t methyl ctia monosaccharide
do, trong do:

A. khong ¢6 nhom alcohol nao khong bi methyl hoa.

B. mot nhom alcohol khong bi methyl hoa.

C. hai nhom alcohol khong bi methyl hoa.
Trisaccharide X chtra 1an luot cac don vi A, B, C ndi v6i nhau (tir trai sang phai). Methyl
ho4 hoan toan X va sau do thuy phan tao thanh 2,3,4,6-tetra-O-methyl-D-glucose; 3,4,6-
tri-O-methyl-D-glucose; va 1,2,3,6-tetra-O-methyl-D-galactose. Dt ki¢n nhan duoc
khong cho phép két luan chéc chin vé cau trac ciia X.
b) V& tit ca cac cdu tric co thé co cia X twong Gmg véi nhom san pham duoc mé ta &
trén. Chu ¥ rang tat ca cac don vi monosaccharide trong X dugc ndi v6i nhau boi cac lién
két B-glycosidic.
Pé xé4c dinh 15 cdu trac, X dugc tham gia vao phan tmg khir hoa trude, sau d6 methyl hoa

hoan toan roi thuy phan. Két qua thu duoc 1a 2,3,4,6-tetra-O-methyl-D-glucose; 3,4,6-tri-
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O-methyl-D-glucose va 1,2,3,5,6-penta- O-methyl-D-dulcite (dulcite 13 san pham khir
hod galactose, con goi la galactitol).

¢) Xac dinh cAu tric cua 1,2,3,5,6-penta-O-methyl-D-dulcite va X.

Trong dudng tiéu hoa cua da sb cac dong vat va con ngudi, hdu nhu khong ¢6 enzyme a-
galactosidase — c6 kha ning phan cit cdc gbc a-galactosyl dau mach tir cac
oligosaccharides — khién cho qué trinh tiéu hoa cac hop chét nhu oligosaccharide Y tro
nén phuc tap. Sau khi xtr li a-galactosidase voi Y, hai san pham E va F (theo ti 1¢ mol
2:1) d& héap thu véao co thé. F khong phan tng véi thude thir Tollens, va khi dun nong vira
phai trong méi trudng acid yéu thi tao thanh hdn hop ding mol cac san pham G va H,
mot trong s6 ching 1a don vi chinh cua polysaccharide tao thanh thanh té bao trong cac
loai thuc vat, va chuyén hod gitra G va H c6 thé duoc thue hién qua sy tao thanh cac trung
gian osazone va ozonide. Oxi hoa E bdi nitric acid dac tao thanh dicarboxylic acid khong
quang hoat. E thudc nhém céc threo.

d) Viét phuong trinh tao thanh G va H tir F.

e) VEécautric Eva Y.

—-HET---
Nguoira dé: Nguyén Thi Trang 0935267729
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