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Du thao

Cau 1. (4,0 diem): 1. 1,5 diém; 2. 2,5 diém.

Viét cong thirc cAu tao ctia cac hop chat hitu co A, B, C, D, E, F, G, H, I, J, K, M, N dé hoan
thanh cac so d6 chuyén hoéa sau:
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Cau 2. (4,0 diém): 1. 1 diém; 2. 1,5 diém; 3. 1,5 diém.
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Viét cong thirc cAu tao cua cac hop chat hitu co A, B, C, D, E, F, G, H, I, J, K d hoan thanh

cac so do chuyén hoa sau:
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3. Co ché cua phan tng:
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Cau 3. (4,0 diém): 1. 1 diém; 2.1 diém; 3. 1 diém; 4. I diém.

1. Hop chét (A) chuyén hoa thanh hop chit (A") trong

moi truong kiém theo so @6 bén. Hay dung mili tén OH-

cong dé chi rd co ché cua phéan tmg. B o) COOH
Br

(A')

2. T anilin, cic chat hiru co (khéng qua 2 nguyén tu cacbon

trong phan tir) va vo co can thiét; hdy viét cac phan ung diéu ché ® @)
N-etyloxindol. N
N-Etyloxindol CH,-CHj

3. Viét cong thirc cau tao clia cac hop chét hitu co B, C, D, E va co ché phan tmg tao thanh B theo so d6
chuyén hoéa sau:
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4. Viét cac tac nhan phan G mg, diéu kién phan ¢ ing (neu ¢6) thay cho dau cham hoi (?) va vé ciu trac cua
cac hop chét hitu co A, B dé hoan thanh so d6 chuyén hoa sau:
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Hudng dén chim: ) i )
Néu nguyén tir Br thir 2 ¢ vi tri s0 3 cua vong thi khi phan tmg véi OH™ khong tao ra san pham A’. Muon
tao ra A’, nguyén tu Br d6 phai ¢ vi tri 2 va phan ing xay ra nhu sau:
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(Giai doan cudi ciing c6 thé dung HsO*").

Cau 4. (4,0 diém): 1. 1 diém; 2. 1 diém; 3.1,5 diém, 4. 0,5 diém.
Apiin 12 mot flavon-glycozit c6 trong cdy can tiy, mui ty. Thuy phan
apiin c6 xuc tac enzim B-glycosidaza, thu dugc A (apigenin, cong thirc
phan tr 1a C15H100s), B (CeH1206) va C (CsH100s). Metyl hoa hoan
toan apiin boi CHzl/Ag20, sau d6 thuy phan san pham thi thu dugc <
D (C17H140s), E (CoH1506) va F (CgH160s). Oxi hoa E bang CrOa/H2SOq, OH O A (Apigenin)
duoc san pham chinh 13 axit (2S),(3S)-dimetoxisucxinic. Khi cit mach
Ruff C thi thu dugc G (C4HgOs).
Mat khéc, C chuyén hoa dugc theo so dd dudi day:

C MeOH/H" c, NalO,4 C, NalO,4 C3

C4 + C5

1. Xé4c dinh ciu trac cua B.

2. V& cong thirc Havooc ctia cac dong phan c6 thé ton tai cua C khi ¢ dang furanozo.

3. V& chu truc ctia Ci1, Cz, C3, Cs va Cs.

4. V& chu triic cua apiin, biét phan disaccarit lién két vi nguyén tir cacbon & vi tri s6 7 cua A.

Cho: E va F 1a cac monosaccarit thudc day D, ¢6 thé ton tai & dang hdn hop cac dong phan anome;

Khi B ¢ dang a-piranozo va C & dang B-furanozo thi déu phan tng duoc véi 1 duong
luong (CH3)2CO/H2S04;
C ¢6 tinh quang hoat, con G khong c6 tinh quang hoat; C va G déu tham gia phan tmg Tolenxo.

Huwéng din chim:

1. Tu cac dan xuat metyl, E va F, suy duogc thi tu lién két ciia cac monosaccrit: C-B-Apigenin.



Xdc dinh B.

CH,OH
Két hop diéu kién B & dang oc-piranozp phan ung H—jOH
dugc véi 1 duong luong axeton va san pham oxi hoa E HO— o H
1a axit (2S),(3S)-dimetoxisucxinic, suy ra B c6 thé 1a D- H——OH
glucozo, D-sorbozo,... CH,OH
D-Sorbose

Khi B 1a D-glucozo: Hai nhom cacboxyl dugc tao thanh do oxi héa nhom OH ¢ C2 va OH ¢ CS cua E. Do
vay, C lién két véi B qua vi tri 2.
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2. Xdc dinh dwong C. Theo dau bai C 1a monosaccarit diy D, ¢6 tinh quang hoat, khi cat mach Ruff cho G
khong quang hoat, suy ra C 1a mot D-andotetrozo, dang B ¢6 nhanh CH2OH (apiozo).
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Nhém CHO c6 thé ndi v6i mdi nhom CH20H, cho 2 dang vong furanozo. M&i dang lai ¢6 2 dong phén: o-
va f-anome. Nhu vay, vé mat i thuyét khi & dang furanozo, C c6 thé ton tai 4 dong phan nhu sau (Day D:
OH ¢ C2 nam bén phai & cong thirc Fiso, va nam dwdi mat phang vong ¢ cong thure Haworth):
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Trong s0 4 dang trén chi c6 2 dang (1) va (2) c6 nhém CH20OH & phia trén cua vong 1a dam bao dir kién
cua dé bai.

3. Cong thuc cua C, C1, C2, C3, C4 va C5.
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4. Khi B 1a D-glucozo thi cong thire ctia Apiin 1a
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Khi B 1a D-sorbozo thi “apiin” c6 cong thirc sau (mic dii chua tim thiy chét nay ton tai & dang glycozit
trong thién nhién).
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Cau 5. (4,0 diém): 1. 1,5 diém; 2. 1,5 diém; 3. 1,0 diém.
1. Thuc nghiém cho biét nang luong lién két, ki hiéu 1a E, (theo kJ.mol™) ctia mot s6 lién két nhur sau:

Liénkét | O-H (ancol) | C=0 (RCHO) | C-H (ankan) C-C (ankan)
E 437,6 705,2 4126 331,5
Lién két | C-O (ancol) | C-C (RCHO) | C-H (RCHO) H-H
E 332,8 350,3 4155 430,5

a) Tinh nhiét phan ung (AH%,) ctia phan tng: CH2(CHO); + 2H2 — CH2(CH20H), (1)

b) AHquu tinh duoc & trén lién hé nhu thé nao véi d6 bén cua lién két hoa hoc trong chét tham gia va
san pham cua phan tng (1)?

2. Cho phén tng: CuCOs (rén) CuO (rdn) + CO;z (khi) (2)
Thuyc nghiém cho biét lién hé gitra nhiét 6 T (theo Kenvin) véi hing s6 can bang hoa hoc Kp nhu sau:

T (K) 400 500 600
Ko 2,10.10° 1,51.107 2,61

a) Khong can tinh, hiy chi 6 anh hudng cta nhiét ¢ T dén can bang hoa hoc cua phan tng (2).
b) Tinh nhiét phan tng (AH %) va bién thién ning luong ty do Gipxo tiéu chuan (AG%y) ctia phan tng
(2). Hay nhan xét sy bién thién theo nhiét d6 ctia AH%, va AG .
3. Tha mot vién nudc da co khoi lugng 20 gam ¢ -25 °C vao 200 ml ruou Vodka-Ha Noi 39,5° (gia
thiét chi chtra nude va ruou) dé ¢ nhiét do 25 °C. Tinh bién thién entropi ctia qué trinh tha vién nudc da
vao ruou trén dén khi hé dat can bang. Coi hé duogc xét 1a o 1ap.
Cho: R = 8,314 J.mol™.K™; khéi luong riéng ctia nude 1a 1g.ml™ va cia ruou 12 0,8 gml™?;
nhiét dung dang ap ciia nudc da 1a 37,66 J.mol™L.K™, ctia nudc long 1a 75,31 J.mol 2K va
cta ruou 1 113,00 J.mol ™. K™, Nhiét néng chay cua nudc da 1a 6,009 kJ.mol™.
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Huwéng din chim:



1. a) Phuong trinh phan ung:
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Vay AH%y = (2Ec=0 + 2EH-H + 2Ec-+ (RcHO) + 2Ec-H (Ankan) + 2Ec-c RcHO))

— (2Ec-o *+ 2Eo-H + 6Ec-H (Ankan) + 2Ec-c (Ankan)
=(2.7052+2.430,5+2.4155+2.4126+2.350,3) - (2.332,8+2.437,6 +6.412,6 + 2. 331,5)
=2(705,2+430,5 +415,5+350,3) -2(332,8 +437,6 +2.4126 +331,5) =-51,2 (kJ)

b) Phan tng toa nhiét vi tong nang luong can thi€t d€ pha huy cac lién két & cac phan tir chat dau nho
hon tong nang luong tda ra khi hinh thanh céc lién két & phan tur chat cudi

2. a) Theo bai ra, khi nhiét do T tang, gia tri K tang. Vay phan (mg (2) thu nhiét, AH%; > 0. Nhu vay
khi T tdng, can bang hdéa hoc chuyén dich sang phai.
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Vi T1 = 400, T2=500 — AH, =71,08 (kJ.mol™)
Vi T1 =500, T2=600 — AH], =71,06 (kJ.mol™)
Vay AH %, = 71,07 (kJ/mol).
AG%, =-RTInK,
Véi T1 = 400; Kpr = 2,10.10° — AG?=+ 20,51 (kJ.mol?)
Véi T2 = 500; Kpz = 1,51.101 - AG)=+ 7,86 (kJ.mol?)
Véi T3 = 600; Kpz = 2,61 AG)=- 4,78 (kJ.mol™).
Nhén xét: theo chiéu tang ctia nhiét do thi AH %y hau nhu khong thay doi, nhung AG . giam.
3. Thanh phan cta rugu va nude trong rugu 39,5° la:
_395.200 _ _ _
ot T 100 79 (ml) -V, , =200 -79 =121 (ml)
—> Mg oq =79.08=632(g)va m, , =121 .1=121(g).
Khi tha vién nudc da Vép hdn hop ruou, nhiét toa ra cia hdn h(_)p ruou b'flng ding nhiét thu vao cua vién
nudce da thi h¢ dat can bang. Goi nhiét do cua h¢ khi h¢ dat can bang la te (°C).
Qua trinh thu nhiét gom 3 giai doan:
H,0 () —%— H,0 (N—%— H,0 (Il)—%— H,0(l)
-25°C 0°C o°c ten °C
Qu=Q1+Q2+Q3= % . 37,66 . (0 - (-25)) + % .6,009.10° + % . 75,31 . (t,-0)

—> chu = 7722,78 + 83,68 . tep
Mait khac nhiét téa ra cua qua trinh:



Qtoa Qtoa cuanuée T Qtoa cua rugu — %— 75 31. (25 tcb) + % . 113,00 (25 —t cb)

— Qua = 661,50 . (25 — tep)
DO Quea = Qthu nén ta co: 7722,78 + 83,68 . tep = 661,50 . (25 — tep) —> ten = 11,83 (°C).
Bién thién entropi ctia hé (AS4e) bang tong bién thién entropi vién nudc da tir -25 °C 1én 11,83 °C
(AS n4) va bién thién entropi hdn hop ruou nude tir 25 °C xudng 11,83 °C (AS n).
Bién thién entropi ctia nudc da ting tir - 25 °C dén 11,83 °C gdm 3 thanh phan:
H,0 () —%—> H,0 (N—2%- H,0 () —2- H,0 (I)
-25°C 0°C 0°C ten °C
Vay ASwa= AS, + AS, + AS,
3
273, 20 6,009.10° 20 7531 .In 273 +11,83 ~ 32,03 (1K)
773-25 18 213 18 273

N ASnd_ = .3766.In
18

Bién thién entropi hdn hop rugu nude giam tir 25 °C xudng 11,83 °C gém 2 thanh phan:
AShhr = AS nuse + AS ruou

s ASwy= 12 7531 n 23 H1L83 632 1500 10 2B FILBS - 599 (1KY,
18 298 46 298

Vay ASpe=32,03 29,9 =213 (J.K?Y)

(Néu thi sinh lam theo cdch khdc ma diing van cho di diém theo biéu diém)



