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Hinh thirc lam bai: Ty luan
Dap an c6 16 trang

Noi dung

Piém

Caul

1.1. a) O trang thai ran, PCls ton tai du6i dang hop chét ion [PCl4*][PCle]. V& cau
trdc hai ion nay.

b) O trang théi ran, PBrs lai khong ton tai dang hop chat ion nhu PCls 1 [PBrs*][PBre
]. Hay giai thich tai sao va du doan dang hop chat ion cua PBrs.

¢) Methyl isothiocyanate, HsCNCS va silyl isothiocyanate, HsSINCS, c6 cau trac
phan tir khdc nhau. Vé cau tric cta chung va dua ra ly do cho su khac nhau do.

1.2. Cho n mol khi li tuéng don nguyén tir thuc
hién chu t‘rinh thuan nghich A-B-C-D-E-F-A
trén gian do p-V. Trong d6 A-B, C-D va E-F la
cac qua trinh dang nhiét; B-C, D-E va F-A la cac
qué trinh doan nhiét. Nhiét @6 cua cac qua trinh
dang nhi¢t A-B 1a T1, C-D la T2 va E-F 1a Tz (Ty
> T2 > Ts). Bict rang trong cac qua trinh gian no
dang nhiét A-B va C-D, thé tich khi sau khi gian
NG ting m lan so vai the tich khi trudc khi gian F E
no. Cho hang so khi li tuong 1a R. Hay xac dinh:
a) Ti s6 V¢/Ve giita cac thé tich khi ¢ trang thai
F va E theo m.

b) Cong cua khi khi thuc hién mét chu trinh trén theo n, m, R, Ty, Tz, Ts.

c¢) Nhiét lvong khi nhan dugc trong mot chu trinh theo n, m, R, Ty, To.

d) Hiéu suat cua chu trinh theo Ty, T2, Ta.

1.3. Phan ung cua FeClz véi phenanthroline (phen) va KNCS cho mot phurc sat (I1)
bat di¢n Fe(phen)2(NCS)2 (A). O nhiét do cua nitrogen long thi A c6 momen tu la
0,0 BM nhung lai c6 momen tur gan bang 4,9 BM & nhiét d6 phong.

pA

0)

4 \
—N  N=
phenanthroline
a) V& cac dong phan ciu tric cd thé co caa A.
b) Str dung thuyét truong tinh thé, hdy giai thich tir tinh caa A trong méi truong hop.

4
(32/8)

1.1
(1,25d)

1.1. a) C4u trac hai ion 1a:
— 1® [~ ] e

Bt
W

4/8
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b) Bé hinh thanh ion PBrs", 6 nguyén tu Br phai duoc sap xép xung quanh nguyén t |  2/8
;eban kinh nguyén tir cua Br 16n hon P nén cau trac nay khéng hop ly vé mat lap
O dang rén, PBrs sé ton tai dang [PBrs*][Br]. 1/8
¢) Céu trdc caa hai chat nhu sau: 2/8
S @
N—0C=s HySi——=N=—=C=—S
Me
Trong hop chit silyl, cap electron ty do cua nguyéen tir N s& tham gia Xen phu véi | 1/8
orbital d trong caa nguyén tir Si tao thanh lién két pi kiéu p—d. Nén nguyén ta N gan
nhu 13 lai hoa sp, phan tir c6 dang thang.
1.2 a) Trong cac qua trinh doan nhiét: TV = const = T ti 1& thuén véi V'™
(1,25d) | Nhu vay trong cac qua trinh BC, DE va FA:
T1 - (VB) -y T2 - (VD) -y T3 - (VF)l'Y 3/8
T, \Vo/ °T; \Vg) °T, \v,
Nhan vé véi vé 3 phuong trinh trén ta co: 1/8
Ve Vp Vg by , VF Vg 1
~(Gevewy) —1-(m V_E) R
b) Trong cac qua trinh doan nhiét: Q = 0. Do d6: AU =W =nC,(T, — T)) 1/8
Qua trinh W
AB (Pang nhiét) | -nRT1In(m)
BC (Poan nhiét) NCu(T2-Ty)
CD (Pang nhigt) | -nRT2In(m)
DE (Poan nhiét) nCy(Tz-T2)
EF (Pang nhiét) 2nRT3In(m)
FA (Boan nhiét) NCy(T1-Ts)
Cong trong 1 chu trinh 1a: W = nR(2T3z — T1 — T2)In(m) 1/8
¢) Trong céac qua trinh ding nhiét: AU = 0. Do d6: Q =-W = nRTln:]/—i 1/8
Qua trinh Q
AB (bang nhiét) | nRTzIn(m)
BC (Poan nhiét) 0
CD (bang nhiét) | nRT2In(m)
DE (Poan nhiét) 0
EF (Pang nhiét) -2nRT3In(m)
FA (Poan nhiét) 0
Nhiét hap thu bsi khi: Q_, = nR(T1+ T2)In(m) 1/8
d) Hiéu suit caa chu trinh: 2/8

W] 2T5

Q. T+T,
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1.3 a) Phéi tir NCS ¢6 thé tao lién két phdi tri qua nguyén tir uu huynh hogc nitrogen,
(1,5d) con phéi tir phenanthroline dong vai tro la phéi tir 2 cang phéi tri qua 2 nguyén tu
nitrogen. Ta c6 cac ddong phan phic bat dién nhu sau:
TCS TCN ITCS
N/, N N, N N/ N
_Fe _Fe_ _Fe_
<N/ ‘ \N> <N/ | \N> <N/ | \N>
NCS SCN SCN
N ’T‘\ a ’T \ ’T‘\ 9/8
ey, ‘\\N NI:, W\ NI:, \\N
Fe: Fe. ‘Fe’
<N’ | INCS | sCN7 | \N> <N’ | SCN
NCS NCS SCN
& . . M o N
Nl,, o I, ‘\\N N/,, o
Fe: Fe: Fe:
NCS” | \N> <N/ | SCN | NCS™ | \N>
SCN NCS NCS

b) O nhiét do thap, momen tir ciia A bang 0,0 BM nén A khong c6 electron doc than; | 3/8
con ¢ nhiét do cao gia tri momen tir bang 4,9 BM nén A c6 4 electron doc than (u =

J/n(n+2)).

Gian d6 tach cac mirc nang lugng orbital d trong phirc A ¢ hai nhiét d6 nhu sau:

0 — — o ++
e H A by H -+ +
Nhiét do thap Nhiét dé cao
Phurc d® spin thdp Phdrc d spin cao
(Tinh dwoc sé electron dgc than va vé gidn dé twong ing: I trwong hep 2/8;
dui 2 trwong hop 3/8)
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Noi dung

Piém

Cau 2

2.1.Phwong an thuc hanh:

Bot da mai ¢6 thanh phan 1a Na,COs, CaCOs va NazHPO4. Khéi luong COs% va
HPO.* trong mot mau bot da mai dugc xac dinh nhu sau: (1) Thém 16,00 mL dung
dich le nong d0 1,150 M vao mot mau bot da mai co trong coc, dugce day bang mat
kinh dong ho thuy tinh. Sau khi ket thuc giai doan thoat khi manh, (2) dun néng dung
dich cho tei khi khi thoat ra hét (gia su chi co CO; thoat ra). (3) Thém dung dich
K2C204 vao coc dung mau dé két tiia hoan toan Ca?*. (4) Loc tach két tua, phan dich
loc duoc pha loang thanh 100,0 mL dung dich A. Thuc hién cac thi nghiém sau:

- Thi nghi¢m 1: Chuan do 1Q,00 mL dung dich A péng dung dich NaOH 0,0625 M
v6i chi thi methyl da cam den khi dung dich chuyén sang mau vang (pH = 4,4) thi
het 9,52 mL dung dich NaOH.

- Thi nghiém 2: Tién hanh tuong ty thi nghiém 1, nhung thay methyl da cam bang
thymolphthalein, thi khi dung dich chuyén sang mau xanh (pH = 10,0) hét 16,32 mL
dung dich NaOH.

a) Gia thiét luong du oxalate & buéc (3) khong dang ké. Bién luan, xac dinh thanh
phan cua hé tai th&yi diém chat chi thi chuyén mau trong thi nghiém 1, thi nghiém 2.
Cho biet thanh phan cta dung dich A. Viét phuong trinh héa hoc cua cac phan tng
xay ra trong quy trinh trén.

b) Tinh khdi lugng COs* va HPO4* trong mau bt da mai (gia thiét luong dur oxalate
khong dang ké va bo qua sai so do chi thi).

c) Lap luan va cho biét két qua xac dinh khdi leong CO3* va HPO4* & y b) s& thay
doi thé nao néu:

i) Thay methyl da cam bang bromocresol luc trong thi nghiém 1 (van dung
thymolphthalein trong thi nghiém 2), bict rang bromocresol luc chuyén mau tai pH
=5/4.

ii) Khong thyc hién buac (2).

Cho biét: HsPO4 c6 pKar = 2,15; pKaz = 7,21; pKaz = 12,32; H2CO3 ¢ pKai = 6,35;
pKaZ = 10,33
2.2. Cho hai pin dién hoa c6 so do:

Pin 1: Pt, Hz (1 atm) | HCI 10 M | HgzCl2, Hg

Pin 2: Pt, Hz (1 atm) | NaOH 10 M, NaCl 10 M | Hg.Cl>, Hg
Stic dién dong ciia cac pin tuong ting la E; va E,. Biét: E°(Hg2Cl2/Hg) = 0,2682 V.
a) Viét phuong trinh hoa hoc ciia phan tng xay ra tai cac dién cuc va phan @ng tong
quat khi cac pin lam viéc.

b) Tinh E; va thiét 1ap méi lién h¢ giita E2 va Ky,0 ¢ 25°C.

¢) Néi hai dién cuc calomel caa hai pin voi nhau dé tao thanh mot pin kép. O 25°C,
strc dién dong cta pin nay 1a 0,4726 V. Xac dinh Ky, ¢ nhiét do nay.

(32/8)

2.1
(2,0d)

a) Bién luan: Goi thé tich cua dung dich NaOH dung dé chuan do 10,00 mL dung
dich A dén khi methyl da cam va thymolphthalein d6i mau lan luot 1a Vi (ML) va V2
(mL).

- Khi chuan d6 dung dich A dén pH = 4,40 = PHyp po,- = (2,15 +7,21) +2 = 4,68 -
da chuén do dugc nac 1 caa HsPO4 — Thanh phan chinh tai diém d6i mau methyl da
cam la H2PO4.

2/8

- Khi thymolphthalein d6i mau:
pH =10~ pHypp o= = (7,21 +12,32) +2=9,765 — da chuan do duoc nac 2 cua
H3PO4 — Thanh phan chinh tai diém d6i mau thymolphthalein 12 HPO4>.

2/8
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- ViV2—V1=16,32-9,52=6,8 (mL) <V1=09,52 (mL) ching to thanh phan cua | 1/8
dung dich A gom HCI du va HzPOa.
Cac phan &ng xay ra: 1/8
(1); COs* + 2H" — CO; + H,0 (1)
HPO4s + 2H*— HzPOq 2
(4): Ca%* + Cy04& — CaCy04 (3)
TN1: H*(dw) + OH- — H20 (4) 1/8
H3POs + OH- — HPOs~ + H20 (5)
TN2: H*(du) + OH- — H0 (6)
HsPOs; + 20H- — HPOZ + H.0  (7)
b) Te (1) va (2): Téng sé6 mol HCl dung dé hod tan mau la:| 1/8
Nyl = Nycl (dw) T 20cg,2 + 20ypo,2- (8)
Tir TNL: oty = Crvaon % Vi % 107 =gy gy + Nyppo,2- (9) 1/8
Tu TN2: NNaOH(Q2) = CNaOH X Vz X 10_3 = Nyl (du) + 2nHPO42' (10) 1/8
Tu (8) va (10): 2/8
100
M2 = 60.0,5. (1 15.16 — 0,0625.16,32. W) 107 = 0,246 (gam)
Tu (9) va (10): 2/8
0,0625.(16,32 - 9,52).100
Myppo, > = 96. 0 107 =0,408 (gam)
¢) i) Néu thay methyl da cam bang bromocresol luc, thi tai thoi diém chuyén mau: | 1/8
do prrSmocresol luc = 5,4 > pHmethyI dacam — 4,4 nén y1 tél’lg, trong khi & phép chuan dé
thtr 2 van dung thymolphthalein nén V2 khong doi. Do do6 khoi lugng HPO.* giam
con khoi lugng CO3? khéong doi.
i) Néu khong loai CO2 & buéc (2): Khi methyl da cam chuyén mau: | 1/8
[H2CO3)/[HCOs7] = 10410, ¢ diém cudi chuan do thir nhat, H.CO3 chua bi
chuan do, do do V1 khong doi. Trong khoang 4,4 < pH < 10, H2COs bi trung hoa nén
V2 tang. Do d6 khi luong HPO4?" ting con khdi lugng COs% giam.
2.2 a) Cac phan ung:
(2,0d) |Pinl:  Taianode (-): H,—2H"+2e 1/8
Tai cathode (+): HQg:Cl> + 2e — 2Hg + 2CI
Téng quat: Hy + HgoClo — 2H* + 2Hg + 2CI 1/8
Pin 2: Tai anode (-):  H2+ 20H — 2H,0 + 2e 1/8
Tai cathode (+): HQ:Cl2 + 2e — 2Hg + 2CI
Tong quat: Hz + Hg2Clz + 20H — 2H20 + 2Hg + 2CI" 1/8
b) Strc dién dong cua pin 1 & 25°C: 4/8

0.0592 [H'] [P
g

E,=E{-
1= Ei 5 Py

0 oymrrt [H][Cr]
=E (Hg2C12/Hg) —E°(2H"/H,) - 0,05921gp—
2 H,

1073
1

E, = 0,2682 — 0,0592lg =0,6234 (V)
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Stre dién dong cua pin 2 ¢ 25°C: 4/8

0,0592 [CI]? 0,0592 [CI]?

E,=ES - =E°(H 1,/Hg) — E°(H,O/H,) — |
2 =Ej I RE P (Hg,Cl,/Hg) (H,O/H») R RE P

3.2
00592~ (107)

E, =0,2682 - 0,05921gKyy, 0~ 5 8 (1073)2><1

=0,2682 — 0,05921gKy,0 (V)

¢) Khi ni hai dién cuc calomel cua hai pin ta s& thu dugc pin kép 1a pin nong d6, | 1/8
khi do6 dién cuc hydrogen cua pin 1 sé tro thanh dién cuc duong, dién cuc hydrogen
cua pin 2 s& tré thanh dién cuc &m (Do nong d6 H trong pin 1 16n hon trong pin
2).

Strec dién dong cua pin kép:
E= Ehydrogen, pinl — Ehydrogen, pin2 — EZ - El
E = 0,2682 — 0,05921gKy;, o — 0,6234 = 0,4726 (V) 2/8

Tur d6 tinh duoc Ky 0 = 1,04.10%4, 1/8
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Cau | Ndi dung piém

3.1. Mbt hgp kim goém Cr, Fe, Co va Ni. Nguoi ta phan tich ham lugng C,élc kim loai
trong mau hop kim theo quy trinh sau: Can 1,40 gam hop kim, hoa tan hét vao dung
dich HNO; dac, nc’gng, roi thém NaOH du vao thu dugc dung dich A va két tua B.
Loc té,ch két tua, roi thém dung dich H202 du vao dung dich nudc loc, ¢ can. Lay
chat ran thu dugc hoa tan hoan toan trong dung dich H.SO4 lodng. Thém mét luong
du KI vao dung dich vira thu dugc. Sau khi phan ung xay ra hoan toan, chuan d¢
luong I2 sinh ra bang dung dich Na>S203 0,20 M thay ton het 30,00 mL. Ket tua B
dugc khuay déu trong dung dich NHs du téi phan ing hoan toan, thu duoc két tia C
va dung dich D. Nung két tia C trong khong khi 6 400°C dén khoi lugng khong doi
thi thu dugc 0,96 gam chat ran E. Thém lugng du KOH va K2S>20g vao dungrdich D,
dun nong t6i phan ing hoan toan thi thu dugc mét oxide mau den F ¢6 khoi lugng
0,81 gam va dung dich G. Hoa tan hét 0,81 gam chat F trong dung dich HNOs, thu
dugc dung dich H va 109,96 mL khi O (6 25°C, 1 atm).

cau3 | @) Viét cac phuong trinh phan tng xay ra. 4
b) Xac dinh % vé khéi lwong cac nguyén té trong mau hop kim trén. (32/8)
3.2. Khi dun nong phosphorus tring véi dung dich KOH thi thoat ra mot khi khong
mau, 1am héa den gidy am tam AgNOs. Tu dung dich con lai, tich dugc mubi M1.
Mat khac khi cho phosphorus trang phan g véi dung dich KMnO, trong KOH dac
& nhiét do thap, tir dung dich tach dwgc muoi M2. Khi cho M1, M2 tac dung riéng
Ié vai acid HoSO4 loang, du thu dugc acid Al va acid A2 tuwong trng. Dung dich chira
2,025 gam A2 phan tng vira du véi 20,0 mL dung dich KMnO, 0,250 M trong moi
truong acid. Bict phan tram khoi lugng phosphorus trong A2 la 38,272%; con trong
Al (%mp =46,970%; %mo= 48,485%). Al va A2 nghich ti, pho 3!P-NMR cua Al
va A2 chi c6 moét tin hiéu (trong phan tir c6 mét nguyén tir phosphorus hoac cé cac
nguyén tir phosphorus tuong duong).
a) Xéc dinh CTPT va vé cong thuc cau tao cia Al, A2.
b) Viét tat ca cac phuong trinh phan Gng da xay ra.

3.1 a) Hoa tan hop kim Cr, Fe, Co va Ni trong HNO:s:

(2,0d) | Cr+ 6HNO3; — Cr(NOs)s + 3NO2 + 3H20
Fe + 6HNO3 — Fe(NOs)3 + 3NO; + 3H20 2/8
Co + 4HNO3 — Co(NO3)2 + 2NO2 + 2H20
Ni + 4HNOz — Ni(NO3).2 + 2NO; + 2H20
Thém NaOH du: 2/8
Cr(NOgz)3 + 6NaOH — Naz[Cr(OH)s] + 3NaNOs
Fe(NO3)s + 3NaOH — Fe(OH)s + 3NaNO3
Co(NO3)2 + 2NaOH — Co(OH)2 + 2NaNO3
Ni(NO3)s + 2NaOH — Ni(OH), + 2NaNO3
Oxy hoé dung dich nuéc loc bang H205: 1/8
2Naz[Cr(OH)e] + 3H202 — 2Na>CrOs + 2NaOH + 8H20
Hoa tan chét ran thu duogc trong H2SO4 lodng rdi chuan do iodine: 2/8
2NaxCrO4 + H2SO4 — NazCr207 + NaxSO4 + H20
Na2Cro07 + 6Kl + 7TH2SO4 — Cr2(SOa4)3 + 3l2 + Na2SO4 + 3 K2SO4 + 7H20
2Na2S203 + 12 > NazS406 + 2Nal
Hoa tan két tua B: 1/8

Co(OH)z2 + 6NHs — [Co(NH3)s](OH)2
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Ni(OH)2 + 6NH3z — [Ni(NH3)e](OH)2
Vay két taa C 1a Fe(OH)s, nung C thu dugc E.
2Fe(OH)3 — Fe203 + 3H0

Oxy hoé dung dich D:
2[Co(NHz3)s](OH)2 + K2S208 + 2KOH — 2[Co(NH3)6](OH)3 + 2K2S04

1/8

Két tia mau den F 12 hop chat Ni ¢6 s6 oxy hod cao (111 hogc IV) do né la san pham
tao thanh khi dun [Ni(NHs)e](OH)2 véi K2S20s. Céc hop chat nay deu cd tinh oxy
hoa manh, khi tan trong dung dich HNOs s& dong vai tro 1a chat oxy hoa, n6 s& oxy
hoa nudc thanh O (chat khir duy nhat c6 trong hé) va bi khir vé Ni(ll).

Xac dinh s6 oxy hoa cua Ni trong hop chét F: Goi s6 oxy hoé ciia Ni trong F 1an, va
so mol chat F (gia sir don nhan) 1a x thi s6 mol Oz = (n-2).x/4 = 0,0045 mol hay x =
0,018/(n-2). Do d6 MF = 0,81(n-2)/0,018 = 45.(n-2)

Vé6in =3, MF =45 < Mni (loai); n = 4, Mr =90 phu hop vai cong thuc NiO2; n =5
khong ton tai vai Ni. Vay cdng thic chat F 1a NiO;

1/8

Cac phuong trinh phan ung la:
[Ni(NH3)s](OH)2 + K2S208 + 2KOH — NiO2 + 2K>SO4 + 6NH3 + 2H20
2NiO2 + 4HNO3 — 2Ni(NO3)2 + 2H20 + O2

1/8

b) S6 mol Cr = 1/3 s6 mol NazS,03 = 0,2.30.10%/3 = 0,002 (mol) nén khéi luong Cr
la: 0,002.52 = 0,104 (gam)

1/8

Chat ran E sau khi nung la FeoO3 nang 0,96 gam = 0,006 mol.
Vay khéi luong Fe = 0,672 (gam).

1/8

NiO2 véi sé6 mol 14 0,81/90 = 0,009 (mol). Do vay mni = 0,009.58 = 0,522 (gam).

1/8

Khéi lugng Co = 1,40 — 0,104 — 0,672 — 0,522 = 0,102 (gam).

1/8

Vay % khdi lugng cua Cr = 7,43%; Fe = 48,0%; Ni = 37,29%; Co = 7,29%.

1/8

3.2
(2,0d)

a) Gia str Al c6 cong thic 1a 1a HxPyO, véi s6 oxi hoa trung binh caa P 1a n. Do %mp
=46,970%; %mo= 48,485%; nén %my = 4,545%.
Suyra:x:y:z=3:1:2— CTPT cua Al: (H3PO2)n

2/8

S6 oxi hoa +1 caa P thoa man tinh nghich tir cia A1 nén Al 1a HsPO,.

1/8

Cong thuc cu tao caa Al 1a:

HO——P—H

1/8

Tuong tw v6i Al, gia su A2 ¢6 cong thic la 1a HxPyO: voi s6 oxi hda trung binh caa
P lan. Do P chiém 38,272% khoi lugng A2 nén:
3ly

— = +31ly+ 16z = +16z=
T3y T 16~ “38272 = x ¥ 31y + 162=81y —x + 162= 50y (5)

1/8

A2 phan ung véi KMnO4 trong moi truong acid
Qua trinh trao ddi electron:

2/8
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MnO4 + 5¢ — Mn?*  n(MnOg") = 0,005 mol — n(e trao d6i) = 0,025 mol (6)
P - P*®+ (5-n)e
2,025 2,025 0,025
 M(A2) 8ly y
Tur (6) va (7) tacd: 0,025.(5-n)=0,025 >n=4

— x + 4y =2z (A2 trung hoa dién tich)  (8)

0,025

— n(e trao déi) = y.(5-n)=0,025.(5—-n) (7)

Tur(S)va@®)cox:y:z=2:1:3— CTPT cua A2: (H2PO3)n 1/8
Do sé oxi hoa trung binh +4 cua P nén dang monome H:PO3 khong théa mén tinh | 1/8
nghich tir do ¢6 electron doc than — dimer hoa va CTPT ctua A2 la HaP20e.
Do chi c6 mot tin higu cong huong trén phd *P-NMR nén A2 s& c6 ciu tao ddi xang. | 1/8
Cong thirc cau tao cua A2 la:

(0] 0]

HO P P OH

OH OH

b) Phuong trinh hoa hoc cta cac phan tng: 6/8

P4 + 3KOH + 3H20 — 3KH2PO2 + PHs T

PHsz + 8AgNO3 + 4H,O — 8Ag + H3PO4 + 8HNO3

2KH2PO2 + H2SO4 — 2H3PO2 + K2SO4

P4+ 16KMnO4 + 24KOH — 2K4P206 + 16K2MnO4 + 12H,0

K4P206 + 2H2S04 — HaP206 + 2K2S04

5H4P206 + 2KMnNO4 + 3H2SO04 + 2H20 — 10H3PO4 + 2MnSO4 + K2SO4
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Cau Néi dung Piém
4.1. a) Khi xir Ii aniline voi sulfuric acid boc khéi, phan ung thé electrophile trén
nhan thom xay ra tai vi tri meta thay vi dién ra tai vi tri ortho/para, mac du ban than
nhom amino 1a nhom dinh hudng ortho/para. Hay giai thich nghich Ii nay.
NH, NH,
© Fuming H,SO, @\
SOzH

b) Két qua do NMR cho thdy rang cic nhém a-methylene (danh dau *) cia N-

Cau 4 | acetylpyrrolidine 1 khong twong duong nhau, trong khi cac nhom a-methylene trong

N-(2-propenyl)-pyrrolidine 2 thi twrong duwong nhau. Hay giai thich hién tugng nay.
o HC ~ }
= )
HC ¥ HiC
1 2

¢) Cho céc chat sau day va cac gia tri pKa twong tng. Hay giai thich tai sao thém mot
nhém NO; thi tinh acid tang manh, nhung khi thém 2 nhém, roi 3 nhom thi tinh acid
lai tang khong nhieu?

pKa 30,8 16,8 14,4 12,7

d) Khi xtr Ii 1-chloronapthalene véi ion ethoxide, khong c6 phan ung thé nucleophile
xay ra. Tuy nhién, khi xu li chat X duéi day vaéi ethoxide thi lai xay ra phan ung thé

nucleophile. Hay giai thich tai sao.
Cl OEt Cl OEt
OEt
4.2. Duéi day 1a quy trinh tong hop Trinorbornane, mét hydrocarbon c6 cau triic doc

1-chloronaphthalene
dao duoc cong bd nam 2017 trén tap chi Hiép hoi Hoa hoc Hoang gia Anh Qudc.
O

OMe PO
MeO,C”~ ~CO,Me MeONa, MeOH B ~F EtONa, EtOH
X CO,Me X1 X2 X3
MeONa, DMF, rt -Y KH, DMF
Cl EtO \
1. LDA, THF, -78°C DIBAL-H, toluene HCI 2M NaBH,, CeCls
X4 (C19H2404S) X5 X6 (C17H2003S)
2. /\Sozph rt MeOH, 0°C

TsOH, toluene Sml,, THF, 80°C
~ X8 (C17H2002S)
dun hoi lwvu

Trinorbornane
Bo qua yéu td lap thé, v& cong thirc cAu tao cua cac chat tir X1 dén X8 va Y. Cho
biét: Y co khoi lugng mol bang 90 g/mol.

3,25
(26/8)
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4.1,
(1,0d)

a) Do ban than aniline cling c6 tinh base nén khi xur li véi H2SO4 nhdm amino s¢€ bi
proton hoé tao thanh nhém NHs*.

Nguyén tir nitrogen khong con doi electron cong hudng vao nhan thom, ngoai ra
nitrogen con mang dién tich duong nén sé mat kha nang day electron va tr¢ thanh
nhom hat electron, phan tng thé electrophile trén nhan thom xay ra tai vi tri meta.

@
—_ . NH NH
nhom thé hoat hoa | 2 . ® nhom thé phan hoat hoa
H

b) Ca 1 va 2 déu c6 thé biéu dién qua hai cau tric cong huong dudi day. Di V6i
truong hop X = 0, do O ¢6 do am dién 16n nén mic do dong gop cua cau tric cong
huong thi hai ciing 16n, dan t6i lién két C-N mang dic tinh cua ca lién két don va
lien két d6i, can tro kha ning quay tu do. Vi vay doi véi N-acetylpyrrolidine 1, cac
nhom a-methylene khong tuwong duong véi nhau.

X % o
(] =N
HeC HsC
Déi vai N-(2-propenyl)-pyrrolidine 2, X = CH, véi nguyén ti C c6 ¢ am dién khdng
I6n nén mic d6 dong gop cua dang cong huong tha hai gan nhu bang 0, do d6 lién
két C—N chi mang dic tinh caa lién két don va co thé quay tu do, lam cho cac nhém

a-methylene tuong duong vaoi nhau.
¢) Qua trinh phan li acid tao thanh carbanion:

— S + 1O
oD OC

Pé tranh tuong tac khong gian giira cac nguyén ti hydrogen, 2 trong 3 vong phenyl
s€ quay vudng goc véi vong phenyl con lai va do do, chi ¢6 vong phenyl con lai nay
c6 kha nang bén hoa dién tich &m trén nguyén tir carbon nho cong huong.

H H

CAN'
Khi thém 1 nhom NO2, nhdm nay s& bén hoa dién tich am trén carbon do la nhom hut
electron manh bang cong huong. Nhung khi thém tiep cdc nhém NO2 vao cac vong
phenyl con lai, do cau trdc vuéng goc nén cac nhom nay khdng bén hoa dién tich am
nho cong huong nita ma chi lam bén nho hiéu ting cam ng nén tinh acid tang khong
nhiéu.
d) Phan ung cua X vai ethoxide xay ra theo co ché SNAr (cong-tach).
Nguyén nhan do dién tich am cua hop chét trung gian dugc giai toa bai vong 5 canh
nho tao thanh hé thom bén.
Dbi v6i 1-chloronapthalene, dién tich &m khong duoc giai toa, do d6 khong xay ra
phan ung khi xu i véi ethoxide.

1/8

1/8

1/8

1/8

1/8

1/8

1/8

1/8
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Cl Cl OEt OEt
) === ) = (]
X dién tich &m dugc
gidi toa do tao hé thom
4.2. OMe MeO 2/8
(2,25d) x_CO,Me o moi
= chat
MeO,C~ ~CO,Me MeO,C O CO,Me
X1 MeO
X2 X3
0] OH
W W
W
EtO SO,Ph EtO SOzPh o SO,Ph
X4 X5 X6
=~ PhO,S
0]
HO SOzPh MeOJ\OMe
X7 X8
Y
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Noi dung

Diém

Céaub

5.1. Hastanecine 1a mét alkaloid c6 mat trong mot sé loai thuc vat va cé tac dung
phong vé cho cay.
a) Hastanecine duoc sinh téng hop (biosynthesis) theo so d6 sau:

NH,  HN _~_ CHO Pyridoxalphosphate Pyridoxalphosphate
NADPH Ea CgHigN20 CgHi5NO,

HO OH

-H0 HO' g NADPH
Ea Eox N
Hastanecine

Cho biét: B chtra vong 5 canh; Ea la enzyme xuc tac acid-base cho phan tmg ngung
tu, dong vong va dehydrate hoa; Pyridoxalphosphate la enzyme deaminase; NADPH
¢ vai tro nhu NaBH4; Eox la enzyme oxy hod. V& cau tao cac chat tu A dén E.

b) So d6 téng hop Hastanecine theo con duong hoé hoc dugc trinh bay dudi day. V&
cbng thac cau tao ciaa cac chat tur A dén H (bo qua yéu t6 lap thé).

o OTHP
03, CH,Cl, CiMg—=—" Pd/BaSO, MeO,CCH,COCI
N A B c
0

MeOH, -78 °C H,, quinoline

TSNs’ Et3N CU F NH2NH2 G 1 10% aq. HCl, A

—_— _—— H
CogHasNgOg  110°C Cy3HpsNOg Ci4H23N305 2 ;‘:OOMS;IM?iH C12H17NO5
. ACYL,

Ho  —OH

LiAIH, S
D

dl - Hastanecine
5.2. V& cOng thirc cau tao ciia cac chét tir A dén E trong so d6 chuyén hoa duéi day.
Cho biet: Znl, duoc stir dung lam Lewis acid trong giai doan tao thanh chat B.

oy
< KI? K2003 TFAA Zr||2Y PhSH B KQCOS’ HQO'MeOH Br

C1oHigFaNO c
" cHol, A CrzthofNOJ dun hodi lru Et,N*I", EtsN

MeCN, dun hoi luu

n-BugSnH, AIBN DDQ, dioxane O
— E ¢
0

o-xylene, dun héi luu N H

5.3. Atovaquone la mot duoc chat dugc sir dung dé diéu tri chang xuat huyét.
Atovaquone duoc tong hop to dong phan lap theé K1 cua 4-(4-
chlorophenyl)cyclohexane-1-carboxylic acid theo so do sau:

475
(38/8)
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0 0
o )H(m
0 o H, Pd/C (cat) K3 0
HO_ . DMF (cat) quinaldine H..Clo isobutylamine
3 Eonc, 53¢ OO0 Eonc 2000 CsCO ooy agec
0 K
cl

Cl
(0]
0 1. NaOMe, MeOH
X 2. AcOH, H,0 OH
0 Ka

Atovaquone (K5)

a) V& cong thiic cau tao caa cac hop chat K2 va K3.
b) Khi chuyén hod hop chat K4 trong diéu kign néu trén, ngoai san pham
Atovaquone con thu dugc cac chat K4-1 va K4-2 sau:

C|
COQMe
K4-1

K4-2
Dé nghi co ché phan ng giai thich sy hinh thanh Atovaquone, K4-1 va K4-2.

5.1
(2,25d)

a) Cong thirc cau tao cua cac chat tir A dén E:
OH CHO

HzN\/\/\N/\/\/NHz O \§ </\y/\§
H

A
HO CHO

2/8
moi
chat
=10/8
diém
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b) Céng thuc cau tao cua cac chat tir A dén H:
[ CHO oH M
e | o
X OTHP -
0 0 8/8
diem
A B
HO_ /=
0 :§_\—OTHP
N
0]
c
COzMe CO,Me
O%NZ
O p—
:§_\—OTHP 0 :S_\—OTHP
N
0] (0]
E
OTHP
0
OTHP AcO OAc
NHNH,
N
0]
G H
5.2 | Cong thic céu tao cuia CAC chat tir A dén E: Mbi
(1,25d) chat
’ 2/8 5
< < = 10/8
CF3 CFS < Piém
B
D
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5.3 a)
(1,25d) Cl cl Mai
chat
2/8 .
Cl_ .. Ho .. 2=4/8
D Wr
o o diem
K2 K3
b)
Co ché phén {rng giai thich sy hinh thanh Atovaquone K4-1 va K4-2.
O/g MeO Na_ OMe H oMe OMe 2/8
Z MeOO 0
o O@ K4-1
R
MeQO, Na H— OMe
% Qj(&ﬂ ﬁ Me0® o 2/8
°0 oMe MeQ (' MeO R
0]
(\ /E)Me
OMe MeO Na
MeOH K/ .
o (0° \ 0 . 0 . /8
]
e wch—ols
MeO Na 0 0
0 -MeOH %H / K5
MeO 5 MeO (09
K4-2
............................. | § 1 2 WO
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