HOI CAC TRUONG CHUYEN PE THI MON HOA HQC

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

Cau 1 (2,5 diém): Téc @ phan ing

Céc ester bi thuy phan trong moi trudng nudce, va qua trinh nay dugc xuc tac bdi ca acid
va base. Bang dudi day dwa ra sy phu thudc cua nong do 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 tmg theo ester va tinh hang s toc d6 biéu 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 tdc 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 cac dit 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
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d) Xac dinh bac phan tng cta ester trong trudng hop nay va tinh hang sb toc d6 cua phan
ung.
HDC:
a) 0,5 diém
Phan tng c6 bac la 1 theo ester.
Kobs = 6,27.107 phut!
b) 0,5 diém
Do d6 tan han ché cua methyl butylrate, lugng ester léy ban dau khong dugc tron
1an hoan toan voi nudc, phase hiru co van con. Khi phan tmg thiy phan dién ra,
nong d6 can bang cua ester van duoc duy tri trong pha nudc.

c) 0,5 diém

25.0,9

_ dlester] _  ACeser _ W'0’157'0’975: 5 o
dt At 0,975.14,5.60 7,96 . 10~ (M.phut™) = keps[ester]
_7,96.10° 4 1

=>kobs = 0.157 = 5,1.10 phut

Khi néng dd nhé hon do tan, quan sat dugc dong hoc bac mot nhu binh thuong:
Caan = Cisp . exp(-kt) = 0,157 . exp(-5,1.10%.9,5.60) = 0,117 M

d) 1,0 diém
R;COOR;+ OH — R;COOR" + R,OH

[OH] = 0,25 + [ester]

r = k’[ester]*[OH]°

105 0,338 0,588
lnr—O =a.ln 0.5 +b.ln 0.75
I 0,246 0,496

Giai h¢ phuong trinh: a=1, b=1
Béc phén ng ciia ester bang 1.
Ta tinh hang s6 toc d6 k’ nhu sau:
r
k' =
[ester][OH]
Lay gi4 tri trung binh, kK’ =1,97.10"2 M"'phut!

Cau 2 (2,5 diém): Can bang va phan ung trong dung dich. Pin dién — Dién phan.
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2.1. O nhiét d6 25°C, do tan ciia Fe,(SO,); 13 khoang 245 gam/1,00 L nuée, c6 nghia 1a
ndng d6 khoang 0,6 M. Mot sinh vién du kién pha 100,0 mL dung dich Fe,(SO4); nong
d6 0,100 M. Tuy nhién khi pha xong thi trong dung dich thu duoc (goi 1a dung dich A)

xuat hién van duc mau nau.

a) Bang tinh toan, hay giai thich hién tuong trén.

b) Tinh pH cua dung dich A.

¢) Bé 1am tan van duc, sinh vién nay thém tir tir timg giot dung dich H,SO, dic (ndng do

98%, khdi luong riéng D = 1,84 g/mL) vao 100,0 mL dung dich A ké trén (vira thém

dung dich, vira khudy). Tinh s giot dung dich H,SO, dic t6i thiéu ma sinh vién nay can

thém vao dung dich A dé dung dich tré nén trong sudt. Coi thé tich mdi giot 1 nhu 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"
HDC: Cau a) 0,5 diém Cau b) 0,5 diém Céu c) 0,5 diém

a) Cac qua trinh va can bang:

b)

Fez(504)3 - 2Fe3* + 35042
0,200 0,300
Fe3+ + H0 =  FeOH? *g=10-217 (1)
S042%- + H* = HSO4~ K, 1=10199 (2)
HO = H* +  OH Ky= 10140 (3)

B6 qua can bang (3) do (C.*B)reqan) >> K.
Chon mirc khong la Fe3* va S042-:
*
E 0,300 3
+ *B h+K,
Thay sd, gidi phwong trinh, ta dwoc h = 5,50.10-3 (M) = pH = 2,26.
O dieu kién nay: [Fe3*] = Ch/(h + *B) = 0,0897 (M)
= [Fe3*].[OH-]? = 10-3627 > K (Fe(OH)3) = Van duc mau nau la do két tia Fe(OH)s tao thanh.

h = [FeOH?"] - [HS0+] = 0,200.-

Viét cac qua trinh va can bang.
h = [FeOH?*] + 3(Cg*" - [Fe**] — [FeOH?"]) — [HSO4]
=3Cr’" - 3[Fe**] - 2[FeOH*"] - [HSO4]

= pH = 2,00
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c) D& dung dich tré nén trong suét thi can diéu chinh pH ctia dung dich X dé:
[Fe3+].[OH-]3 < Ks(Fe(OH)s3) = 10-37.00,

Gia st thé tich dung dich X khong sau ddi khi diéu chinh pH bang dung dich H2S04 dic.

3
7,
o 02002 |Aw| _jp¥0
7 +*B Vi
= h=1,07.10"2 (M) < pH = 1,97.
Goi Cla néng dd ctia H2S04 twong &ng véi lwgng dung dich H2S04 can cho vao 100,0 mL dung
dich X dé diéu chinh pH vé dén gia tri 1,97.

H2504 - H* +  HSOs

c c
Fe3* + H0 =  FeOH** H* *B=102V 1)
H* + SO2 =  HSOs Kil= 1019 )

Chon mirc khong la: H*, Fe3*, SO4%:
h=C+ [FeOH?*] - ([HSO4] - C)
C + 0,200.—— - (0,300 + )
h+ *B h+ K,
Thay s0, giai phwong trinh, tinh dwgc € = 0,0583 (M).
Thé tich dung dich H,S04 dic cho vao la: V= 0,317 mL << 100,00 mL nén coi nhw viéc bé qua su thay
d6i thé tich dung dich X 1a hop li.
= S0 giot dung dich can dungla = 0,317/0,030= 10,57 giot.
Nhuw vdy sinh vién trén cin dung tdi thiéu 1a 11 giot dung dich H,S04 dac.

+C=10"".

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 dugc dung dich B.
a) Viét va can bang phan tng oxi hoa khir. Tinh hang sd can bang cla phan tmg.
b) Tinh thé cia dién cuc Pt nhung trong dung dich B.
¢) Viét so d6 pin dién khi ghép dién cuc Pt nhiing trong dung dich B véi dién cuc Cu
nhang trong dung dich C thu dugc khi tron 10 mL dung dich Cu” 0,02 M véi 10 mL
dung dich NH; 2,0M. Tinh strc dién dong cua pin.
Cho biét: E°(MnOy~, H/Mn?") = 1,510 V; E°(Fe*'/Fe*") = 0,771 V; E%(Cu*/Cu) = 0,521
\&
Phurc Cu” — NH3 c6: 1gk; = 5,93; Igk, = 4,93; pKa(NH4") = 9,24.
HDC: Ciu a) 0,25 diém C4u b)0,25 diém Cau c) 0,5 diém
a) K = 106242
b) Sau khi tron: Fe?* 0,025 M; MnO4~ 0,015 M va H* 0,54 M.
TPGH cta dung dich B:
Fe®* 0,025 M; Mn2* 0,005 M; MnO,~ 0,010 M va H* 0,50 M.
E = 1,485 (V).

c) Dung dich C sau khi tron: Cu* 0,01 M va NH3 1,0 M. B6 qua phitc bac 1 so véi phitc bac 2. Tinh
dwoc:

[Cu(NH3)2*] = 0,01 M; [Cu*] = 1,45.10-13 M.

Ec=-0,239 V.
Epin=1,724V.
So do pin:

(<) Cu | Cu(NHs)2* 0,01 M,NH30,98 M | | MnO4- 0,010 M; Mn2* 0,005 M; Fe3+ 0,025 M; H* 0,50 M | Pt (+)
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CAu 3 (2,5 diém): Nhiét dong hoc va can bé‘mg hoéa hoc.

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

hop khi giam di 15°C.

y = 668,26.¢0:06%

Ap suat (Pa)

Nhiét d5(°C)
HDC: 1 diém
Py,0(40°c)=7366 Pa (tir phuong trinh hoi quy)
Pi,0025°0)=2995 Pa (tr phuong trinh hoi quy)

PH20
P

n(H,0) =

= . Niéng
tong

Niing = PV/RT = 5,13 mol
= An(H,0) =0,17 mol = m(H,0) = 3,06 g

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

Nguoi ta thue hién cac thi nghiém sau:

a) Thi nghiém 1: Cho 83,2956 gam PCls vao binh dung tich V ¢ nhi¢t @6 T. Sau khi dat
td1 can béng do dugc P, = 2,700 atm; hon hop khi trong binh c6 ti khdi so véi hidro
bang 68,862. Tinh do phan 1i o; va Kp,.

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

¢) Thi nghiém 3: Thém tiép vao hé phan tmg & thi nghiém 1 mot luong Ar ¢6 thé tich

bang V (¢ T, P), git nhiét d va dung tich cua binh phan tmg khoéng doi. Tinh ap sut
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P; ctia binh phan tng khi can bang méi duogc thiét lap.

d) Thi nghiém 4: Thém tiép vao hé phan tng ¢ thi nghiém 1 mot luong Cl, ¢6 thé tich

bang V (6 T, P), giit nhiét do va dung tich ctia binh phan tng khong ddi. Tinh 4p sut

P, ctia binh phan tmg khi can bang méi dugc thiét 1ap.

e) Thi nghiém 5: Gitt nguyén lugng PCls va dung tich binh nhu ¢ thi nghi€ém 1 nhung ha
nhiét do ctia binh dén T’ = 0,9T thi do dugc ap suit can bang 1 Ps= 1,944 atm. Tinh Kps

va d6 phan i o5 cta PCls, tir d6 cho biét phan tng thuan 13 toa nhiét hay thu nhiét.

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

HDC:
a) 0,5 diém

PCls — PCl; + Cb
Ban dau 0,4
CB (1-01).0,4 0,4.0, 0,4.04
Nisng = (1+0,1).0,4

_ 832956 _ Cos
T 688622 T
h
=— 1 p
(I-a;)(1+ay)

b) 0,25 diém
PCl; — PCL; + Cl,
Bandau 04

CB 0,4-x X X

Kp; 1=0,9 (atm)

Nigng= 0,4 + X
X |2 X |2
) a) 0400 0082 T

Ker= =025 P27 ~04x v
(0,4 (0,4

=0,9 (atm)

OTNI: —=-Lt=_—"2___=54878 (II)
Tu (I) va (IT) = x=0,2472 =P,=1,4562 (atm) ~ 1,5 (atm)

¢) 0,25 diém

)
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P;.V=n;R. T = Khi thém Ar, V= const = P; = const
= P3; =P + Pa, =2P; =5,4 (atm)

d) 0,25 diém Thém Cl, = Can bang dich chuyén
Tai thoi diém vira thém Cla:

Pci,= 3,6 atm; Ppcy,= 0,9 atm; Pp¢y,= 0,9 atm

PC13 + Clz PCIS
H
Bandau 0,9 3,6 0,9
CB 0,9-y 3,6-y 0,9+y
~_09-y»@B6-y)
Pl = 0.9+y) =0,9 (atm)

=y =0,4955 = P4 = 4,9 (atm)
e) 0,25 diém

P'V=09 ﬂ - 5:09 E - 1,944= 09.2,7

n'R " nR n' “n n' 0,4(1+0,5)

=n’ = 0,48 (mol) = (1+05).0,4 = 05 = 0,2

T=09T &

03

KPS = m . P5 = 0,081 (atm)

Ciu 4 (2,5 diém): Hoa nguyén t6 (Kim loai, phi kim nhém IVA, VA). Phirc chit.
4.1. Hop chat A, tao thanh tir cac nguyén t6 X va Y, 13 san phdm hoa hoc quan trong c6
thé duoc str dung dé 1am chat boi tron, thude trir sdu va nhimg hoa chit twong ti. A co
thé duoc diéu ché boi phan tmg cta FeP, — 14 san pham phu ctia qua trinh diéu ché X —
v6i pyrite. Trong phan tg nay, ciing thu dugc mot hop chat B ludng nguyén t6, B hoa
tan trong sulfuric acid loang tao thanh khi C, con phan ting véi sulfuric acid dac thi giai
phong sulfur dioxide. Chét C tao két tia véi rat nhiéu ion kim loai. Chét A tinh khiét co
mau vang, bén nhiét, nhung trong khong khi 4m dé bi phan hity, giy ra mui trimg thdi.
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
lidu cho thudc trir sau), dong thoi giai phong acid khi F va don chat Y (ti 1¢ mol san
pham 1:1:1). Tron 14n r6i dun ndéng hdn hop phosphorus pentoxide thu dugc hai hop
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chat G1 va G2 c¢6 cu tric doi ximg.

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

b) Viét phuong trinh diéu ché A tir phan ung gitra pyrite voi FePs.

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

HDC:

a) 0,5 diém A: P,S)o; C: H,S; D: S=P(OCH,CHj3),(SH); E: S=P(OCH,CH;),Cl; F:
HCI;

G1: P4O6S4; G2: P4S604

b) 0,25 diém 2FeP, + 12FeS, — 14FeS + P4Syo

¢) 0,25 diém 2FeS + 10H,S0, (dic) — Fex(S04); + 9SO, + 10H,0

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.

A
\II 5‘
\
|
X )

Phirc chat ctia M.

HDC:

a)0,5 diém

Dat cong thuc X 1a M1, Y 1a MI,, thi Z la MOI,.

Khéi luong duong lugng mol ciia Y 1a M; (Y) = = 304,8. Sau khi thur cac gia tri

0,0525
hoa tri (y) thi y = 2, twong tmg M; (M) = 51 1a phu hop nhat. Viy M 1a vanadium (V), Y
1a VI, Z 1a VOL,.
Sau khi thir cac gia tri x thi truong hop x = 3 phu hop, tuong tng véi X 1a V1.
b)0,25 diém
A c6 moment tir 1a 3,75 uB, twong tmg voi sb electron ddc than 1a 3, tire 1 ion V2*. Pat
cong thiac A 1a V(bipy)xl, ta co:
M(VL) 1

M(V (bipy)I,) 2,57
Cong thue cua A 1a V(bipy)sls.
¢) 0,5 diém
B: V(bipy)s
C: Li[V(bipy)s] (hodc Li[ V(bipy);]-4THF)
D: [V(bipy)s]I
d) 0,25 diém S6 oxid hoa: +4; cdu hinh d'.

=>x=3

Céu 5 (2,5 diém): Pai cuwong hiru co.

5.1. Cho céc chat co cong thuc sau:

M Me

) I NMe; Me;N NMey
M Me NH @
w seliees n

A2 A6

T

Trang 9/20



a. V& can bang gitta 2 dong phan cdu dang ghé, xac dinh ciu dang bén hon va gan ki hiéu

R, S cho tirng dong phan 1ap thé ctia A ;. Biét: twong tac ctia 2 nhom methyl in ddm quyét

dinh dén d6 bén cua cau dang

b. Cho gia tri pKa cta acid lién hop voi A, va A; lan lugt 12 5,1 va 12,1. Giai thich tinh

base cao bat thuong ctia A so voi Ao.

¢. Cho gia tri pKa (mg v6i nhom -NH-) cia A4, As va Ag trong dung méi DMSO (xép

ngau nhién) 1a 25,4; 20,7 va 26,6. Gan gia tri pKa cho timg chat A4, As va As.

5.1

a, V& cin bang giira 2 dong phan cau dang ghé, xac dinh ciu dang bén
hon va gin ki hiéu R, S cho tirng dong phén lap thé ciia Al. Biét: twong
tac ciia 2 nhém methyl in ddm quyét dinh dén @6 bén ciia cau dang

Me

ve . fa Me
le. M AT _ Me
J\ Me g 47 — o= 2, Me
T L o Me
~ bén hom  Me
Me
Me. _Me fa Me
WJ/ M ”"'“"J/ —— [ M
M / TN aMe
¢ o -"""‘-[ Me
Me Me

bén hon
b. Cho gia tri pKa ciia acid lién hop véi A2 va A3 lan lwot 12 5,1 va 12,1.
Giai thich tinh base cao bat thudng ciia A3 so véi A2.
Trong A3 ¢6 thé ning cao do hiéu tg 1ap thé ctia cic nhdm methyl khién
cho céac cdp e tu do trén nitrogen kho lién hgp vao vong thom va 2 cap
electron ty do trén 2 nguyén tir nitrogen day nhau vi & gan nhau. Qua trinh
proton hdéa A3 tao ra acid lién hgp HA3+ da lam bén hod hé do mét cap
electron tir do trén mot nitrogen lién két véi proton va cip electron ty do
ctia nguyén tir nitrogen con lai tao lién két hydrogen ...N-HN.... Cu tric
“2 cang” giir proton nay rat bén nén acid lién hop HA3+ dugc bén hoa,
dan dén tinh base cia A3 manh hon A2 (acid lién hop HA2+ khong c6 ciu
tric gilt proton 2 cang” va A2 it bi tuong tac khong gian manh cta cac
nhom methyl nén anh hudng khong nhiéu dén sy lién hop cta cap - tu do

vao vong thom) rat nhicu.

0,25

0,5d

0,25
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Me,N  NMe,

[ k l__.
_ MesN NMe

Y AR
T

c. Cho gia tri pKa (irng voi nhom -NH-) caa A4, AS va A6 trong dung %> d
mdi DMSO (xép ngiu nhién) 1a 25,4; 20,7 va 26,6. Gan gia tri pKa cho
tirng chat Ad, A5 va A6.
Ay A O
Ad AS N Ab N
20,7 254 26,6
5.2 | O ciu dang A c¢6 su si€u lién hop cua cen Vi 6%, O ciu dang B c6 su
siéu lién hop cua cip electron khong lién két ctia nguyén tir nito ny véi o*c.
N- 0,25
- Su siéu lién hop oc.n — 6*cx 6 cau dang A yéu hon sy siéu lién hop ny | d
— o*cn 0 cdu dang B (xem gian dd ning luong bén phai hinh).
- Tuong tac 1,3-diaxial gitra nhém #-Bu truc voi hai cap electron khong lién | 0,25
két trén N 1a khong dang ké. d
-
"*C'N/Qb\% OCN 3.5 keal/imol B :
t-Bu L/N W SN o
tBU tBui B —
- Ngoai ra, ciu dang B bén hon vi ¢c6 momen ludng cuc nho hon vi momen
ludng mot cip e-n & hudng lién két bién nguoe hudng véi hai cip e-n ¢
hudng lién két truc.
I t-Bu
FBU/L@%\//@I - /IL N 0,25
/ Va d
tBu A tBi B
- Do d6, cdu dang B bén hon cau dang A. 0.25
d
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5.2. Nhu da biét, nhém 7-Bu rat cong kénh nén thuong chiém lién két bién (equatiorial,

viét tat 1a e). Tuy nhién, nghién ctu cho thdy & 1,3,5-tri-tert-butylhexahydro-1,3,5-

triazine, cau dang A — v6i ca ba nhém #-Bu bién — lai kém bén hon so véi cau dang B —

c6 mdt nhom 7-Bu chiém lién két truc (axial, viét tit 1a a). O diéu kién thuong, cAu dang

B chiém t&i 85%. Giai thich su bat thudng nay.

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

Céu 6 (2,5 diém): So do tong hop. Co ché phan irng hop chit hivu co
Strychnine 1a mot alkaloid két tinh c6 vi dang,
rat doc, dugce 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 ty nhién tir cay

Strychnos nux-vomica. Trong héa hoc hitu co,
Strychnine d6i quang tinh khiét cta strychnine dugc sir

dung dé phan giai cac phan tir hitu co. Do tinh

phuc tap, hi¢u tng sinh li va nhu cau cao, cac nha tong hop hiru co da tim kiém nhiéu

hudng khac nhau dé tong hop toan phan hop chét nay trong nhiéu nim. Trong bai nay,

ban s& duoc biét dén mot trong nhitng con duong tong hop strychnine ngan nhat
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1) V& cau trac hop chit B. Trong phan tng tir A thanh B, tic nhan DCC duogc chuyén
thanh hop chat khac. V& cdu tric cta no.

2) Viét co ché tao thanh hop chat D. Trong phan tng nay, vai tro ciia BF3 1a 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
duoc danh sd trong cau trac C va D chi ra vi tri cac nguyén tir trong ca 2 cdu tric (trudc
va sau phan ung).

3) Sau giai doan dau tién cta phan tmg tach methyl ctia amine (tir D thanh E), hop chit
trung gian D1 duogc tao thanh, sau khi xtr 1i véi dung dich nuéc Na,COs tao thanh hop
chat E. P& xuit co ché phu hop ctia chuyén hoa tir D thanh D1. Xéac dinh D1. Nhé rang
chloromethane 1a san pham phu cua giai doan nay.

4) V& cau triic cua H va I, chi 16 hoa 1ap thé.

5) Phan tmg H thanh I dugc goi 1a Horner-Wadsworth-Emmons. V& tat ca cac ciu tric
cong hudng cé thé co ciia hop chat trung gian cé tinh nucleophile chinh, dugc tao ra tirc
thi (in situ - truc tiép trong hdn hop phan tmg) s& phan tng véi hop chat H.

6) Trong phan tmg tir H thanh I, thyc té c6 haisan pham dugc tao thanh. Mot trong s6
ching 1a san phém muc tiéu I, con lai 1a san phém phu I*. V& cAu trac I*.
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7) V& cu trac ctia hop chat vé mat 1i thuyét s& thu duoc tir I néu ching ta sir dung LiAlH4

thay vi h¢ khir hoa DIBAL-H/NaBHa,.

HDC:
1. (0,25 @)
NH; o
:( I Gome QNAN,O
ﬁ H H
2.(0,54d)
Med; hw:':m aﬁl Mal;C ?H-".';’ MeOsCy
== | °=l ( }:\j ﬁ-__{'f’”“ e 1) OMe
H come MO e N EG,MEMG N bome
M'BGIGYN'“H o l o
@ﬁiﬁ Q\Eﬂ OMe
N tome
H H CO;Ma
3.(0,54d)
CD i CII.J Ci\lr'_'
(EIJHU‘A"‘ \‘-- o &
MeO.C, NU MeOs€. t';‘l""\ci MO N
QIQJ”‘ %{m — LI~
S OMe
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4.(0,54d)
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5.(0,25 d)
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E!ZE&@/J\QMQ Elggﬁ/u% one EIE ‘jgfL otte
6. (0,25 d)
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Cau 7 (2,5 diém): Xac dinh ciu tric cic chit hiru co (mé ta so' do tong hop bang 1oi
din)

7.1. Hop chat hitu co A duéi day dung hai budc chuyén hoa tao thanh 1an luot san pham
B va C. Hop chat B (CjoH;sNO,) ¢6 céu triac 3 vong, B can bang thuan nghich véi B’
gidng nhu mot hemiacetal. Khi dem B xir Iy véi axit TFA ¢ 90°C trong dung mdi DCM

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

B’
(C1oH15NO2)
NOBF, L TFA
OTBS ® DCM, 90 °C N
X : CyoH15NO
| C1oH1sNO, 10H15NO>
—
A N (ba vong)

(bazo)

Tim ciu tao ctia B, B’ va C. Giai thich co ché timg budc trong chuyén hoa.

7.2. Hop chat Spiro[3.3]heptan-1-on dem xir 1y vi TsSNHNH, thu duogc hop chat U c6 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
C;Hyo. Trong do, X3 va X4 cung xdy ra phan irng mé vong tuong tu nhu xiclobuten dudi
tac dung cta nhiét dg, sinh ra cac san phém X5 va X tuong Ung.

Viét cong thuc cAu tao cua Spiro[3.3]heptan-1-on va céc chat U, V, W, Xi, Xz, X3, Xq,

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

TsNHNH
Spiro[3.3]heptan-1-on =2, U l;ka_H» v t°C (w]
€q
X1 X3 —_— X5
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7.1 Tim dang cong thirc B, B’ va C, mdi cong thiic diing 0,30 diém 1,5
(0,30x3)
o
ssale=NG:
/o (0]
=N =y~ NH
B B Cc
Co ché tao thanh B (0,30 diém)
TBS-0O, TBS-O
CodiNe s g
N=0
NZO®
*?Fs
Ce L el &
N o < ! 7< o "
H
LtBu Bu
:N/_\ HESN/_\
tBu tBu
Co ché tao thanh C (0,30 diém)
H®<\ (0}
F-F -G
< o@ ols, ° 7 @)
H,0:
Ci> H
7.2 | Mbi cong thirc dang dugc 0,1 diém (0,1x10=1) 1,0
) Na®
_NHTs _NTs
spiro[3.3]heptan-1-one
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Cau 8 (2,5 diém): Hoa hoc cac hop chat thién nhién (Cacbohidrat va cac hop chat hitu
co chira nito don gian)
Trong hoa hoc cua carbohydrate, nhiéu phuwong phap da duoc phét trién dé thiét 1ap cau
tric cta cac oligosaccharide, chu yéu 1a kich thuéc vong cua cac géc monosaccharide
va céc vi tri ma qua d6 chung gan két véi nhau. Mot phuong phép 13 methyl hod hoan
toan roi thuy phan tat ca cac lién két glycosidic.
a) Monosaccharide phai ¢ vi tri ndo trong oligosaccharide néu két qua cua su methyl
hoa 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 véi 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 chac chan veé cau tric cua X.
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b) V& tat ca cc cau trac c6 thé co ctia X tuong tmg v6i nhom san pham duge mo ta &
trén. Chu ¥ rang tat ca cac don vi monosaccharide trong X duoc nbi voi nhau boi cac lién
két B-glycosidic.

Dé xac dinh rd céu tric, X duoc tham gia vao phan tmg khir hod 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-
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 cta da sb cac dong vat va con ngudi, hau nhu khong c6 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,
mdt trong sd ching 14 don vi chinh cua polysaccharide tao thanh thanh té bao trong cac
loai thyc vat, va chuyén hoa giita G va H c6 thé dugc thuc hién qua su tao thanh céc trung
gian osazone va ozonide. Oxi hoa E bd1i 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) Vécautric Eva Y.

HDC:

a) 0,5 diém

A. & dau khong-khtr,

B. bén trong chudi hodc ¢ dau khur.

C. 0 vi tri nhanh.

b)0,5 diém
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