HOI CAC TRUONG THPT CHUYEN KY THI CHQON HOC SINH GI10l
LAN THU XIV, NAM 2023

HUONG DAN CHAM MON: HOA HOC - LOP 11

HUONG DAN CHAM

(Hwéng dan chdm gom 16 trang)
Cau 1 (2,5 diém).
1.1. Chuyén Nguyén Tat Thanh — Yén Bdi + Chuyén Vinh Ph(c.
Vi phan ting: 2S03~ + 0, — 2505~ (1)

-2 , £ ~ N A . 2 . 2 . d[so2-
Bicu thuc toc d6 toan phan cé thé dugc biéu dién nhu sau: — d[s057]

= k[S0% ][0,

4 2 /4 2 - R - . 2=
Néu oxi du, biéu thic toc do co thé duoc biéu dién lai nhu sau: —% =k'.[SO37]?
Trong d6: k’ = k.[02]"
Tién hanh do ndng d6 sunfit [SO3~] theo thoi gian t va nhan duoc ba d6 thi sau:

[S027] -t 1[S027] t In[S0%"] -t
+ N _ s, )
~ - - .l.‘
: * ., - =" “'A A
T e --'-.. ““4
(D6 thi 1) (Do thi 2) (D6 thi 3)
a) Xac dinh bac phan ng theo sunfit.
Tién hanh do k’ theo cac ndng d6 oxi khac nhau va thu duoc két qua nhu sau:
[O7] 212,0 390,7 652,2 979,2
k’ 741,3 955,0 1230,3 1584,9
b) Xéc dinh bac riéng phan theo Os.
Hwéng din cham
Céu 1 N@i dung piém
1.1 | a) Trong ba d6 thi, chi c6 duong tha ba, (IN[SO3°] —t), ¢6 dang tuyén tinh. C6 0,25
nghia phan tng (1) c6 bac mot theo SO3%.
b) Biétk’ =k.[0,]". Lay logarit ca hai vé dugc: Ink’ = Ink + b.In[O,] (*)
P thi (*) 1a duong phu thudc cita Ink’ vao In[O5]. 0,25
Giatri b 12 hé sé goc cua db thi dugc tinh theo cong thac: b = Ainkc)
A(In[02])
Tinh Ink’, In[O2]. Lap duoc bang:
[O2]. 212,0 390,7 652,2 979,2
k’ 741,3 955,0 1230,3 1584,9
In[O2]. 5,357 5,968 6,480 6,887 0.25
Ink’ 6,608 6,862 7,115 7,368
Chon hai cip gia tri bat ki ¢ bang trén tir d6 tinh dwoc cac gié tri b, sau khi tinh
trung binh thu dugc b=0,5 0,25
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1.2. Chuyén Bién Hoa — Ha Nam
Phan Gng: 2Fe®" + TI** — 2Fe® + TI*

¢6 phuong trinh dinh luét tc d6 phan tng dang: r =

k[FeZ+]2[TI 3+]
[Fe**]+k'[Fe*']

Hwéng din chim

. Hay dy doan co ché cua phan ang.

1.2

C6 thé co 2 truong hop gidi han:

B k[Fe2+]2[TI3+]

© K'[Fe¥]

TH (2): [Fe*" ]>> k’[Fe**] — r=k[Fe*" ][TI*"]

Trong truong hop (1), thanh phan tong cong cac chat c6 mat trong giai doan so cap
trung gian 1a (FeT)*". Trong truong hop (2):(FeT1)*" . Co ché c6 thé la:

k
Fe’* + T == Fe’" + TI*'
-1

TH (1): [Fe*' ]<< k’[Fe*'] —> ¢

Fe?* + TI* —f s R + TI

Theo co ché: r = ky[Fe™ J[TI**] 0
d[1d-l2+] _ kl[Fe2+][TI3+]'k_l[Fe3+][T|2+]'k2[Fe2+][T|2+] =0 (2)
o K [FETIITI]
—[TI7] = K [Fe T+k, [Fe? ] ©)
Thay (3) vao (1): r= kkl[Fe2+]2[TI3+]
f[Fe3+]+[Fe2+]

2
Co ché duoc dé nghi 1a c¢6 kha ning.

0,25

0,25

1.3. Chuyén Lé Quy Don - Di¢n Bién
Déi véi phan ting: A + B — C + D c6 biéu thuc téc d6 phan ang v = k. [A].[B]

Tron 2 thé tich bang nhau caa dung dich chat A va dung dich chat B ¢6 ciing nong d6 1,0 M:

- Néu thuc hién phan ang ¢ nhiét d6 300 K thi sau 2 gio nong do caa C bang 0,215 M. Tinh hing s téc do
cua phan tng.
- Néu thyc hién phan ung & 370 K thi sau 1,33 gio ndng do6 cua A giam di 2 1an. Tinh ning lugng hoat hoa
cua phan tng (theo kJ/mol). Cho R = 8,314 J/mol.K

Hwéng dan cham

1.3 Theo dé: v = k. [A].[B] nén phan &ng bac 2.
a) Ca=Cg=a= %:0,5 M
Nong d6 dau 2 chat phan ¢ng bang nhau nén phuong trinh déng hoc:
1 1 1
k== (— — =
t ( a—x a) 0,25
Tai Ti=300K: Kk, = S(—+— — _1y_ 07544 (mol L litgis™) 0,25
AT T 05-0,215 05 e ’
1 1 1
Tai T,=370K: k, = —( ~ =)=1,5037 (mol L Iit.gio ™) 0,25
1,33 0,5-0,25 0,5
Phuong trinh Arrhenius: In ks = E (i - i)
k R T T,
L kS0 E 11, 0.25
0,7544 8,314 300 370
— E. = 9093,55 (J/mol)
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Ciu 2 (2,5 diém). Can bing va phan #ng trong dung dich. Pin dién — Pién phan.
2.1. Chuyén Hoang Lé Kha —Tay Ninh

Hoa hoc xanh (Green chemistry) luén hudng téi cac qué trinh san xuit sach hon, giam thiéu 6 nhidm moi
truong, tach loai, thu hoi, tai st dung cac chét thai. Dudi day 1a mot vi du:
Dé tach loai cac kim loai nang Cr(VI), Ni(ll) tir nudc thai ma dién, nguoi ta tién hanh khir Cr(\V1) vé Cr(111)
bang FeSO,4 trong mdi truong axit, sau d6 dung kiém dé két tua cac hidroxit Cr(OH)s, Ni(OH),, Fe(OH)s tai
cac pH thich hop nham thu hdi, tai st dung lai hidroxit ciia cac kim loai nay.
Gia thiét ndng d6 ban dau cua cac ion Cr(VI) va Ni(Il) trong nuéc thai déu bang 10°M; luong FeSO, iy
vira du dé khir Cr(V1) vé Cr(l11) (coi thé tich dung dich nuéc thai khong doi). Hay xac dinh cac gia tri pH
sau day déi voi timg hidroxit kim loai:

- pHua ciia dung dich khi bét dau xuat hién két taa hidroxit kim loai.
- pHi ciia dung dich khi két taa hoan toan hidroxit kim loai. (Céac hidroxit kim loai dugc xem nhu két tua

hoan toan khi ndng d¢ ion kim loai con lai trong dung dich nho hon hodc bang 10°M).

Cho tich sé tan K ciia Fe(OH)s, Cr(OH)s, Ni(OH)- lan luot bang 108, 10, 10", Ky = 107

Hwéng din cham

Céau 2 Pap an Thang diém
21 | -DbivéiFe™:
R 1.2 A AL oo N Ks Fe(OH) -12
Dé bat dau ket tua Fe(OH)3 thi C_, =3 C—3 =1,4938.10 "M
Fe* 0,25
prd =217
. X Ks Fe(OH) -11
Khi Fe(OH)s ket tua hoan toan thi C_, =2 Tﬁs =2,154.10"M
pHy = 3,33 0,25
- Péi véi Cr'":
X 1< A A 4o N Ks Cr(OH) -9
Dé bat dau ket tua Cr(OH)s thiC =3 C—3 =10"M
cr 0,25
prd =5,00
. K, o» \ N \ KS Cr(OH) -8
Khi Cr(OH); két tua hoan toan thi C_, =2 T =10"°M
pHy = 6,00 0,25
- Pbi voi Ni*™:
AL A Ay 4o . N Ks Ni(OH) -6
bé bat dau ket tua Ni(OH), thi C_ | = C—Z =10"M
Ni?*
prd =8,00 0,25
. K. .
Khi Ni(OH), ket tua hoan toan thi C_, = \/% =3,162.10°M
pHpe = 9,50 0.25
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2.2. Chuyén Hung Vwong — Phu Tho

Acqui chi duoc nha hoa hoc Phap Louis Gaston Plante phat minh vao nim 1859. O trang thai hoat dong,
dién cuc bén trai cua acqui (voi thé dién cuc Am hon) tao thanh tir chi kim loai, con di€n cuc bén phai 1a chi
(IV) oxit. Chat dién li 1a dung dich H,SO4 c6 ndng d6 phan trim 20-30%.

a) Thiét 1ap so dd pin don gian nhét ung vdi acqui chi.

Cho cac thé dién cuc chuan: E° =-0,359V; E° =1,682V vaE®, = =-0,126V.

PbSO,,5027/Pb PbO, ,H*,502"/PbSO, PbZ* /Ph
b) Viét phuong trinh hoa hoc cho phan tig tong cong xay ra trong pin va tinh suat dién dong chuan cua pin
dién hoa.
¢) Tinh ning luong Gibbs chuén clia phan tmg tong cong va hing sé cin bang ciia phan tng tai 25 °C.
d) Tai mat phan cach “Pb ‘ chat dién 1i”, xay ra tuong tac hoa hoc tao ra chi (II) sunfat. Viét phuong trinh
hoa hoc cho phan tng xay ra.
Hwéng dan cham

2.2. a So dd pin: (-) Pb, PbSO4 | H,S04 | PbO,, Pb (+) (1/4 d)
b Pb + PbO, + 2H,S0O4 — 2PbSO, + 2H,0
Epin® = E— E° = 1,682 — (-0,359) = 2,041 V (1/4 )
c AGpin® = -zFEpin° = -2x96485x2,041 = -393,852.10°% J
K=e =g ™™o _1 092 10% (1/4 @)
d Pb + H,SO4 — PbSO,4 + H, (1/4 d)
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Céu 3 (2,5 diém). Nhiét dong hoc va can bang hda hoc

3.1. Chuyén Cao Bang

Xét phén ﬁng: TiO, OB 2C (graphite,s) T 2C|? @ — 2CO @t TiCly (n-
C6 AH° (298K) = -80,01 kJ.mol™. Cho biét céc dit kién sau & 25°C:

Chat TiO; () Clz g C (graphite,s) CO () TiCls
AH° (kJ.mol™) -945 0 0 -110,5 ?
Cem (3.K .mol™) 55,06 33,91 8,53 29,12 145,2
a) Tinh A/H® & 135,8°C.
b) Tinh AfHO cua TiC|4 [0) o 25°C.
Gia str cac gia tri nhiét dung riéng khong phu thuoc vao nhiét do.
Hwéng din cham
Cau |Y N@i Dung pi¢m
3 3.1 |a) Doi nhiét do 135,8°C thanh 408,8K

408,8K
A H(408,8K) = A H"(298K) + j

298K

AC,,dT

A, H"(408,8K) = A H"(298K)+[C,,(TiCl,,[)+2C, , (CO,g)~C,, (TiO,,s)

-2C,, (graphite,s)—2C, , (Cl,,g)}(408,8 —298)

=-80,01.10° + (145,2+2.29,12-55,06-2.8,53-2.33,91).(408,8-298)
=-72974,2 (J.mol™) hay -72,974 (kJ.mol™)

b) TiO, Ok 2C (graphite,s) T 2Cl» @ — 2CO ot TiC|4(|).

A H’ =2A H°(CO,g)+A H°(TiCl,,I)— A H’(TiO,,s)—2A H’(graphite,s)

—2A,H'(CL, )]

= A H(TiCl,,])= A H’ + A_H(TiO,,s)+2A H"(graphite,s)
+2A,H(CL,,8)] —2A H’(CO, g)

= A H'(TiCl,,l) = -80,01-945 + 2.110,5 = -804,01 (kJ.mol ™)

0,5

0,5

3.2. Chuyén Lé Quy Pén — Pa Nang

%

3.2. Li»Se 1a dang polysulfua duge nghién ctru nhiéu 2LiS;
nhat, phan tmg hinh thanh chit nay nhu sau: g § A u’”u
2Li" + Sg + 2e — Li,Se + 2S Vo ‘./J
Li;Se ton tai hai dang cau trac: (1) va (I1), sy phan ly I Vi
cua LiSg trong dung moi dién ph‘ﬁn DME (1,2- o®
dimethoxyethane) dugc mo ta ¢ so do bén (gém can ;s (1) V Y ? =
bing cla cac dang Li,S,, LiS,, S va LiS, —=e
trong DME) \ N
Ning lugng Gibbs phan ly (kJ.mol™) ciia cac qua %\ 9
trinh trong DME (25°C va 1 bar): g .- ¥
090
AGG (1) | AGG () | AGS, | AGg (1) | AGg(II) i LiSs
20,68 18,92 100,55 | 45,13 43,37 0

a) Tinh ty 18 nong do Li,Se tuong mg voi hai dang

cau trac (I) va (II).

b) Tinh hang sd phan ly biéu kién cta cin bang;

Li,S, Li* + LiS;

—
D

c) Sip xép nong d6 can bang cua cac cau tir Li,S;, LiS,, S2 va LiS; theo thir tw giam dan.
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Hwéng dan chim

3.2.

a. | Xétquatrinh: (1) = (1), AG°=AG,(1)-AGS (1) =1,76 kl.mol ™ 0,25
Li.S o _17610%
a) Tacé: m =K =g~ /RT —g o8 — () 4915, 0,25
[LIZSG(I)]
b. | Xét cac can bang:
e [Li'iLiss] _ -2 -
()= Li" +LiS; K, =mr =¢ =2,371.10" 0,25
)i L ILiS:] _ -3 _
(I) 2 Li" +LiS; Kzzﬁ:e =4,825.10"
RN () (D] _ [(I(D] _ [LTILSs] KK,
PR = [Li*JILiS; ] + Li*lLiS; ] [Li*IILiSs ] = K= [T — K+K,
NV - o ILfLiSs] | [Lit]ILiSg]
Vay, canbang: LIS, = Lt + LIS, K=" =mrm
; ; 0,25
_2,371.10%x4,825107% __ -4 :
= K= 2,371.10%+4,825.10™* =159.10
c. | Xét cac can bang:
) = 2LiS; K = e i8 _1 228,10
( ) & SS 1=€ 3 ,228.10 0,25
(1) 2 2LiS; K, =e *%* =2 498.10°
: fQe 4 Lt 1,22810°x2,498.10° -9
= L|286 ;>2LISS, co K —m—& 233.10
Xét can bang: LiS; 22 Li*+S27, c6 K"=e *#* =2 369.107*
Viétlai: Li,S, = Li* + LiS,, K=159.10" 0,25
Vi K> K'> K" =[Li,S,]> [LiS;]>[LiS;] > [S: 1.
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Céu 4 (2,5 diém). Hoa nguyén té. Phikc chit
4.1. Chuyén Nguyén Trai — Hdi Duwong

Mot nguyén té X c6 kha nang phan @ng véi canxi cho chat Y. Mit khac X tan dugc trong dung dich kiém
tao ra mot hop chat A va khi B déu c6 chira nguyén té X. A phan tng véi clorua voi thu dugc mot két tua C.
Két taa nay s& chuyén thanh Y khi xir Iy véi nhdm & nhiét 6 cao. Hoa tan chat Y trong dung dich HCI
lodng thu duoc B. Biét rang khi xir Iy C vai SiO, va than coc thu duoc X, con trong trudng hop khong co
than cdc thu dugc D. D tan duoc trong ca dung dich axit lodng va kiém loang.

a) Lap luan xac dinh ciu trdc céc chat chua biét va viét cac phuong trinh phan tng xay ra.
b) Pon chat X ton tai mot dang thu hinh kém bén vai khong khi va dé& thing hoa. V& ciu tric dang thd hinh
nay va giai thich tai sao né lai kém bén vai khdng khi?

Hwéng dan cham

4.1

a. Do X phan tmg duoc v6i Ca nén X phai 1a mot phi kim. Trong dung dich kiém X
hoa tan sinh ra mot mudi tan va mot khi. Nguyén té X c¢6 mit trong ca hai thanh phan
dy. Trong hop chat khi ton tai lién két X — H. Nhu vay chi c¢6 thé c6 ba kha nang la
silan, photphin va amoniac. X sinh ra khi cho than cc tac dung véi mudi C (c6 chira

X) va SiO, nén X chi c6 thé 1a photpho.

0,2

P, + 6Ca — 2CasP,

CazP, + 6HCI — 3CaCl, + 2PH;

Céc phan trng xay ra nhu sau: (C6 thé viét dang ion thu gon)
P4 + 3NaOH + 3H,0 — 3NaH,PO; + PH3

2NaH,PO, + 4Ca0OCl, —» Ca3(P04)2 + CaCl, + 2NaCl + 4HCI
2Ca3(P0Oy), + 10C + 6SiO,; — 6CaSiO3; + 10CO + Py
3C&3(PO4)2 + 16Al —» 3CazP;, + 8A|203

208.3(PO4)2 + 6Si0,; — 6CaSiO3 + P40y
P4O10 + 6H,0 — 4H3PO, (trong dung dich axit loang)
P4O10 + 12NaOH — 4Na3PO, + 6H,0

(c6 thé viét phan tng tao mudi axit).

tor khong cuc.

- Dang thi hinh kém bén v6i khong khi ctia X 1a P4 (photpho tring) dé thing hoa do 0,2
trong tinh thé cac phan tir lién két voi nhau bang lién két Van der Walls giira cac phan

lién két PPP bi bé cong ép tir 90° vé 60°.

- P4 phan tmg ngay véi oxi khi tiép xtic do lién két trong phan tir rat kém beén, goc 0,2

4.2. Chuyén Thai Binh

4.2. Trong da sb truong hop, dang hinh hoc cua cac
phuc bat dién khong twong (ng véi hinh bat dién
dbi xtmg 1i twong, ma sé& bi bién dang. Hién tuong
nay duoc giai thich boi hiéu ung Jahn-Teller, li
thuyét nay phat biéu rang phan tir véi cac orbital co
nang luong bang nhau c¢6 xu hudng bi bién dang
hinh hoc va do d6 nang lugng cua phan tir s€ giam
khi cAu hinh electron thay doi. Trong hinh bén, &;
va 8, 1a nang luong tach muc bién dang trong cac
orbital cua cac nhom tyg va tog.

a) Trong hinh bén, hdy gan cac obitan d cua kim
loai vao moi

28 Secs ammms 1

Con vt nASn haSa LAn AXG AR LA than $ro.a 2 trana nhe WA
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gian dd tuong @ng.

b) Bing viéc tinh nang lwong bén hoé khi bién dang (so véi khi chua bién dang), hay cho biét cac phic bét
dién nao sau day c6 xu huéng bién dang va cho biét sy rit ngan hozc kéo dai lién két theo truc z xay ra voi

cac phac nay:

i) [CrClg]* (spin cao). i) [Mn(CN)g]*~ (spin thap). iii) [Mn(H-0)s]*" (spin cao).

Hwéng dan cham

b)

Néu phuc bién dang theo truc z kiéu rdt ngan lién két thi theo vé trai cia gian do trén; con néu
kéo dén thi theo nira phai cua gian do. Nén

*) [CrClg]* Ia phuc spin cao c6 cAu hinh e kiéu (txg)*(eg)" c6

Ning lugng lam bén khi bién dang rdt ngan 1: E; = 1.(-26,/3) + 2.(+8,/3) + 1.(- 52/2) =-5 212
Ning lugng lam bén khi bién dang kéo dan 1a: E; = 2.(-6,/3) + 1.(+2.5 1/3) + 1.(- 5 2/2) = -5 /2.
Phirc chét [CrClg]* ¢6 xu hudng bi bién dang. Ca hai xu huéng kéo dai va rit ngén déu c6 vu
thé nhu nhau.

*) [Mn(CN)e]* 1a phirc spin thap c6 cau hinh e kiéu (tag) c0

Ning luong lam bén khi bién dang rat ngan 1a: E; = 2.(-24/3) + 3.(+1/3) = -1/3

Ning luong l1am bén khi bién dang kéo dan 1a: E; = 4.(- & 1/3) + 1.(+2. 5 1/3) = -25 2/3.

Phirc chit [Mn(CN)e]*c6 xu hudng bi bién dang kéo dan vi thuan loi hon vé& mit ning luong.

*) [Mn(H20)s]°* Ia phtic spin cao c6 cau hinh e kiéu (tzg)*(eg)” c0

Ning luong lam bén khi bién dang rat ngan 1a:

E1=1.(-201/3)+2.(+01/3) + 1.(-02/2) + 1.(0,/2) =0

Ning luong lam bén khi bién dang kéo dan 1a:

Ep = 2.(-54/3) + L(+2.51/3) + 1.(-5 212) + 1.( & /2) = 0 Phurc chéit [Mn(H,0)6]2* khong c6 xu
hudng bi bién dang. Vi khi bién dang niang lugng khdng thap hon ban dau.

0,25

0,25

0,25

0,25
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Ciu 5 (2,5 diém). Pai cwong hoa hiru co

5.1. Chuyén Amsterdam — Ha Ngi

Gan céc gia tri pK, do dugce trong dung méi DMSO: 9,3; 13,0; 15,6; 18,5; 21,2 (khong theo thur tu) cho cac

hop chat mudi phosphonium F1 — F5 ¢ hinh bén dudi.
Me Me

Me
® L ® L ®

Ph3P CO,Et PhsP Me PhgP

Me Me
® ®
Phsp)\/ Ph3p)\/\ Ph

CN
F1 F2 F3 F4 F5

5.2. Chuyén Amsterdam — Ha Ngi
Giai thich tai sao tdc do cua phan ing (1) nhanh gip 8000 lan phan tng (2)?

(@ KCN ® KCN
@/S@ R s * BnCN S—Et . S + EtCN
“Et (1 “Et : (2)

Hwéng din cham

5.1 | Céc gié tri pK, irng vai tung chat: 0,5
Chat F1 F2 F3 F4 F5
pK, 9,3 21,2 13,0 18,5 15,6

5.2 | Trong 2 trang thai chuyén tiép C hod tri V cua phan (ng Sn2 cua 2 phan ang, trang thai | 0,5
chuyén tiép caa phan tng (1) c6 su lién hop vai vong phenyl, trong khi phan tng (2) khdng
c6 nén phan ung (1) thuan loi vé mit dong hoc hon rat nhiéu so véi phan tng (2), 1am cho téc
d6 phan tmg (1) nhanh hon rat nhiéu so véi phan ung (2).

5.3. Chuyén Lam Son Thanh Hoa

Cho cu tao ctia hop chét hiru co E nhu hinh bén. COOH

Hay chi 6 trang théi lai hoa ctia timg nguyén tir N & cdu tao E va ghi gia tri Nﬂ
N

pK, (¢ 25°C): 1,8; 6,0; 9,2 vao ting trung tAm axit trong cong thitc tuong N Hy

ung voi E. Giai thich. H (B

5.4. Chuyén Lam Son Thanh Héa OH O o4 © HO _

Mot s hop chit 1,3-dicacbonyl c6 dang enol nhu ~ \E>:O
hinh bén: )\/U\OCsz )\/U\ 0]

a) So sanh tinh axit ctia chat (1) va chat (2). 1) ) 3)
b) Giai thich vi sao chat (3) ciing 1a este nhung c6
tinh axit manh hon chat (2) va manh hon rat nhiéu
(100000 14n) so véi chit (1)?
Hwéng din cham

Noi dung Piém
53 sp? N COOH
. B S

Vo2 M

H (E)
- Nguyén t&r N nhom NH ¢ trang thai lai hoa spz, cap e chua chia & obitan p xen phu
v6i 5 obitan p khac tao thanh hé thom duoc loi vé mat nang lugng nhung “mat” tinh 0,25
bazo.

- Nguyén tir N thr hai ¢ trang thai lai hoa sp?, cap e chua chia & obitan sp? khdng tham
gia vao hé thom nén con tinh bazo.
- Nguyén tor N nhdm NH; & trang thai lai hoa sp3.
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6.0, 1 COOH 1,8
XY T
| o
H
- Nhém NHs" 13 axit 1ién hop cia nhom HoNsp® , nhém NH 13 axit lién hop caa nhom
Nsp?.
- Bazo cang manh thi axit lién hop cang yéu, vi thé gi tri 9,2 1a thuéc nhém NHs* con

gia tri 6,0 thi thuoc nhom NH".

0,25

5.4 | a) Tinh acid cta 2 I6n hon 1 béi vi :
- Nhom carbonyl cua ester (chat 1) nhan dién tir tir nhom OEt nén 1am ting mat do
dién &m trén oxy , khién cho lién két hydro noi phan tir gitra OH va C=0 bén viing
hon.

H

N
N
N
N
N
Keo)

T
M‘C%

- Dang enolate ciia chat 1 kém bén hon 2 do nhém carbonyl cué ester khong lam bén
hiéu qua dugc dién tich &m trén oxy nhu chét 2 do LUMO cua nd bi chiém dung boi
d6i dién tir trén nhoém OEt , trong khi chat 2 khong ¢6 hién twong nay ( hiéu tng lién
hop chéo)

b) Do chit 3 khong c6 kha ning nao dé tao thanh lién két hydro noi phan tir

- Oxy trong vong lactone kho lién hop hi¢u qua vao nhom C=0 do lam tang strc cang
vong 5 canh . Didu nay dan dén kha ning lam bén enolate cia nhom carbonyl dugc
ciing ¢b manh (0.125d )

HO HO

— N unfavored - g)

- Y
o O
\) ®
- Do oxy trong vong lactone khong lién hop t6t véi nhém carbonyl nén né gay hiéu
g cam —I 13 chu yéu , lam tinh acid ctia 3 nhinh hon so véi chét 2

0,25

0,25

5.5. Chuyén Lam Son Thanh Hoa
V& gian d6 theo MO- 7z va chi rd LUMO, HOMO trong phan tir buta-1,3-dien

0,5
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Céu 6 (2,5 diém). So d6 tong hep hiru co.
6.1. Chuyén Bdc Ninh

Cong thire cua (+)-Grandisol (K) mot chit du din cua loai bo cai, séng trén ciy bong

duoc cho nhu hinh bén.

Hon hop raxemic Grandisol duge diéu ché tir hept-5-ennitrin (A) lam chat dau theo so

do sau:
1. LDA/THF B m-CPBA 1. LDA/THF D
- B
2. H,0
2. Br\/\O@ (C14H3NO3)
g NHNH, F KOH, H,0 CrO4, H Ph;P"CH,
'[0

Co ché phan &ng hitu co.

OH

(K)

1. DIBALH/THF

2.H,0

H,S0,
H,0, t°

K

Xéc dinh cdng thirc ciu tao cac chat chua biét (khdng can biéu dién hoa lap thé), viét co ché phan &ng cua

chuyén hoa tir C— D.

Hwéng din cham

6.1 | No¢i dung Piém
/O 1 diém/
0] £
4 1, LDAITHF 2 /I\/j o 10 chat
e . o~ o m-CPBA (moi
e e x
CN "~~o0"0 cN CN chat 0,1
A c diem)
1. LDAITHF, [ﬁ\ /[\/j 1. DIBALHITHE_ ‘:’5:\ O
2.H,0 200
D (Cq4H23NOg)
o)
GrOS, H*
NH,NH, O KOH, H,0, A /O - /O
0~ o
CHs
N7~
|
NH, E G H
Khir C=0, Wolft-Kischner
CH;
Phqp CH2 /O H280,1 H20 A
- PhSPO OH
CHj
K
Co ché phan {mg tir C tao D 0,5
e
o /]\/j LDATHF
(0] - R
© S =—CN
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6.2. Chuyén Nguyén Binh Khiém — Qudng Nam
Dé xuét co ché cho cac phan tng sau:

e

_LKOH.¢ KO;{
2 HO0 150°C COH
(e}
c) il/; — Qé
Hmrng dan cham
6.2.
)jj/i\)iuj retro-Aldol
HO\( 0
9%
co-H retro Aldol L’ COEH (O
Ts0°C 0,25
Z CO,H
to
- ; i ‘c02H CO,H
C.
9 o 0,5
QOH 0
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Céu 7 (2,5 diém). Xac dinh cu tric hep chit hiru co (161 din)

7.1. Chuyén Lwong Vin Tuy — Ninh Binh. Chuyén Hung Yén

Hidrocacbon A (C¢H,o) khong c6 dong phan lap thé, 1 mol A chi 1am méat mau 1 mol KMnOy (trong nuéc)
hodc 1 mol Br; (trong CCly) ¢ nhi¢t @6 thuong. A phan tng v6i lugng du Ha/xtc tac Ni tao thanh cac hop
chat 1a déng phan cAu tao cua nhau cé cung cong thirc phan tor C¢H;4. Trong dung dich axit H3PO4 50%, A
chuyén thanh C (C¢H,0) khong 1am mat mau dung dich KMnO, hodc dung dich Br,/CCly & nhiét do
thuong. Ché hoa C voi CrOs/piridin thu duge D. Xir Iy D v6i m-CPBA thu duoc 2 san pham E1 va E2 1a
ddng phan cdu tao cta nhau c6 cing cong thirc phéan tir C¢H,00,, trong d6 E1 13 san pham chinh. Khir hoa
El va E2 béng LiAlH4 thu dugc F1 va F2 c6 cung cong thirc phan tt CsH140,; F1 hoac F2 phan Umg voi
PCC hoidc CsHsN.SO; thu duoc san pham tuong tmg X1 va X2, trong d6 X1 ¢6 phan tng idofom. Xac dinh
cong thirc cAu tao cua cc chat néu trén.

Hwéng din cham

Cau7 Noi dung biém
7.1 Hidrocacbon A (C¢Hjo, A= 2) khong c6 dong phan 1ap thé, 1 mol A chi lam mat
mau 1 mol KMnOy (dung dich) hodc 1 mol Br, (trong dung dich CCly) ¢ nhi¢t d6 | Lap
thudng. A phan Gmg v6i lwong du Ha/xuc tac Ni tao thanh cac hop chit 1a dong phan | luan
cAu tao cia nhau c6 cung CTPT CsH4(A=0) => A cd 1 vong 4 canh va c6 1 lién két 0,1
doi. diém
=> Céc CTCT c6 thé c6 cia A 1a:
_ /_  —
A N
Ao Ag As
Trong dung dich axit H;PO4 50%, A chuyén thanh C (C4H,,0) khong lam mat mau
dung dich KMnOy4 hoic dung dich Br,/CCly ¢ nhiét do thuong. Ché héa C véi
CrOs/piridin thu dugc D. Nén:
— ') 9 chat:
OH
diém
0 LiAIH, @' PCC éo
(5// ®n-crea 0 . OH o
& 1 OH X 0
D L 5 =0 LiAIH, PCC 7
5 o 5 OH = o
Xz
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7.2. Chuyén Chu Viin An - Ha Ngi. Vung Cao Viét Béc

Hop chit X (C1oH150) duoc phan lap tir mot loai tinh dau & Viét Nam. X khong 1am mét mau nuéc brom va

dung dich thudc tim lodng, ciing khong tac dung véi hidro khi ¢ xuc tac niken, nhung lai téc dung vai axit

clohidric dam dac sinh ra 1-clo-4-(1-clo-1-metyletyl)-1-metylxiclohexan.

a) Hay dé xuét cau trdc cua X.

b) Hop chat Y (C1oH2002) cd trong mét loai tinh dau & Nam My. Tir Y ¢6 thé tong hop duoc X bang cach

dun néng vai axit.

- Viét cong thirc cAu tao va goi tén Y.

- Duing cOng thirc cau tric, viét so 6 phan tng va trinh bay co ché diy du cua phan ¢ng téng hop X tir V.
Hwéng dan cham

Xéc dinh cau trac ciia X(C1oH1g0): A =2

Cau | - X khong 1am mat mau dung dich nudc brom va dung dich thudc tim lodng chimg to trong
7.2 | X khong c6 ndi d6i hay ndi ba.
- X khong tac dung véi hidro trén chét xtc tic niken chung to trong X khong c6 nhém | 0,25
chtrc cacbonyl.
- X tac dung voi axit clohidric dam dac sinh ra 1-clo-4-(1-clo-1-metyletyl)-1-
metylxiclohexan, trong X c6 vong no va c6 lién két ete.

=> Suy ra ciu tric ctia X:

0,25

—
I

- H,0
4 (C10H2002) —> (C1oH150)

Suy ra 'Y la mdt diol c6 bd khung cacbon nhu X

0,25

Goi tén Y: 1-hidroxi-4-(-1-hidrox1-1-metyletyl)-l-metylxiclohexan 0,25
4-(1-hidroxi-1-metyletyl)-1-methylxiclohexan-1-ol
+)

-0

)

OH OH OH

OH <H*
R =4 h §°} 025
= OH '
N ¢

Cis-Y 4

N B i <Q s e

Ny
Trans-Y 4
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Ciu 8 (2,5 diém). Hoa hoc cac hgp chat thién nhién
8.1. Chuyén Bic Giang
D-andotetrozo A khi phan wng véi axit nitric cho hop chat khdng hoat dong quang hoc. Khi A phan tng voi
HCN, tiép theo voi dung dich nudc Ba(OH), cho hai axit andonic epime B va C. Céc axit andonic ndy nam
trong can bang vai cac y-andolacton D va E twong (ng cia ching. Xir Iy hdn hop nay véi Na - Hg va nudc
& pH 3-5 thu duoc cac chat F va G twong ung. Oxi hda F bang axit nitric thu duoc axit andaric khong hoat
dong quang hoc H, trong khi thuc hién phan tng nay véi G thu duoc axit andaric hoat dong quang hoc 1.
Cho biét cau trlic cAc chat tir A dén .

Hwéng dan cham

Cau |y Néi dung Piém
8 1 | Chi D-andotetrozo dang erythro maéi cho san pham khong hoat dong quang hoc
khi bi oxi héa baoi axit nitric :
CHO COOH 0,25
H——0H *HNOs  H——0H
H——OH H——OH
CH,OH COOH
A)
Xt li A bang HCN, tiép theo vai dung dich nuéc Ba(OH), cho hai axit andonic
epime BvaC:
COOH COOH
CHO H——OH  HO—H
H——OH 1.HCN H——OH —_
LHCN , H—ToH 0.25
H——OH 2. Ba(OH), H——OH H——OH
CH,0H CH,0OH CH,OH
A) ) ©
Céc y-lacton D va E tuong tng 12 :
COOH Cco COOH CO
H——0H H—-OH | HO——H HO——H |
H——OH — H—T—OH H——OH H—1—0H
H——OH i H——OH H——, 0,25
CH,OH CH,OH CH,0H CH,OH
B) D) © (E)
Xt Iy hdn hop nay véi Na - Hg va nuéc & pH 3-5 thu duoc cac chat F va G. Oxi
hoa bang axit nitric thu duoc axit andaric khong hoat dong quang hoc H va hoat
dong quang hoc | :
CHO COOH CHO COOH
Na(Hg) H—OH o, HTOH NaHg) HOT7H o, HO—TH 05
——= H—O0H ——> H—OH E) ——> H—OH H——OH ’
pH=35 pH=3-5
H——OH H——OH H——OH H——OH
CH,0H COOH CH,0H COOH
F H) ©) o
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8.2. Chuyén Tran Phl — Hdi Phong

Xéc dinh cac chat hitu co A, B, C, D, E, F, G, H, I, J trong so d chuyén héa sau:

g N [©] Biét rang:
20 -2H;0 -H20 - [H] = khir hoa; [O] = oxi hoa; t = dun ndéng
M| 21,0 Hl | -2H,0 - C cling 1a mot amino axit ¢6 trong tu nhién;
—<f2
- D, E, F, J c6 hé 3 vong ngung tu;
J Glu—"">A - D va J l1a cac déng phan cau tao.
2
tT-szo +2H20‘ t|-2H0
0
I [0] H < [H] +2H,
-2H,0 -4H,0
Hwéng din cham
Khong yéu cau lap thé
8.2 A B C D E 1,25
OH OH OH o N
OJ\;}\T( QV Q\( Chli\/D
H o H H

o OH
\ o
H
O 1l o N
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