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M@t s6 ki hiéu viét tat: dd: dung dich, I: lodng, Me: metyl, Et: etyl, Ac: axetyl, t-Bu: tert-butyl,
Ph: phenyl, Py: piridin.

Cau I (4,5 diém)
1. Cho céac chat sau:
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a) Moi chat trén trong phan tmg cong electrophin v&i hop chit loai E-Nu (E*: tac nhan electrophin,
Nu': tdc nhan nucleophin) theo ti I¢ mol 1:1 ¢ nhiét do thép va ¢ nhiét d0 cao tao ra cac san phém
khac nhau. Hiy cho biét cong thirc cdu tao san pham chinh va giai thich. Gia thiét trong qua trinh
phan tng, khung cacbon cua cac chat ban dau khong thay doi.
b) Nhimng chit nao phan tng cong dugc v6i anhidrit maleic theo ti 18 mol 1:1 & nhiét d6 cao? V&
cong thie 1ap thé cta san pham thu duoc. Biét rang phan ing cong dong vong c6 su tham gia dong
thoi clia 4n+2 electron  (n =1, 2,...) thi dé xay ra.
2. Hidrocacbon H (C14H10) tach ra tir nhya than da, chi g@)m cac vong 6 canh, ton tai & dang tinh thé
hinh 14, khong mau, nong chay ¢ 101°C. Dung dich ctia H trong benzen c6 kha nang phat huynh
quang mau xanh. Khir H biang Na/C2HsOH, thu dugc chéat | (CisH12). Khi cho H phan tng voi
HNO3/H2S0s, thu dugc hdn hop cadc mononitro ¢é ciing cdng thire phan tir C1aHoNO2. Khi cho H
phéan tmg véi Br/CCly ¢ nhiét d thap, thu dwoc hdn hop khong quang hoat gdm ba chat X1, X2 va
X3 ¢6 cling cong thirc phan tir C14H10Br2. Dudi tac dung ciia nhiét, ca X1, X2 va X3 déu tao ra chat
X (C14H9Br). Oxi hoa H bang K2Cr207/H2S04 trong diéu kién thich hop, thu duoc chit K (C14HsO2)
& dang tinh thé hinh kim, mau da cam, khong mui va néng chay ¢ 207°C. Xu li K véi dung dich
kiém, sau dé axit hoa hdn hop san pham thi thu dugc chat L (C14H1003) khong quang hoat. Pun
néng L c¢6 mit HoSOq dic, thu duge mot trong cac san pham 1a chat M (CagH1604).
a) Xac dinh cac hop chat H, I, K, L, M, X, X1, X2 va X3. HO
b) Khi xtr 1i 9-fluorencacbinol (cong thiic trong hinh bén) trong moi
truong axit thi thu duge H. Dé xuét co ché giai thich qua trinh tao ra H.
¢) Viét so do diéu ché H (cac tac nhan v co c6 san):

(i) Tur o-nitrobenzandehit va axit phenylaxetic.

(i) T naphtalen va anhidrit sucxinic. ]
Cau II (3,0 diém) 9-Fluorencachinol
1. Cho cac hop chit cacbonyl sau:
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Cac hop chit cacbonyl c6 nguyén tir hidro & vi tri a c6 thé chuyén hoa sang dang enol theo can
bang sau:
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Nguyén tir hidro trong nhém OH enol phan li tao anion enolat theo can bang sau:
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a) So sanh (co giai thich) gié tri pKe ctia cac hop chat A, B, C va D dbi véi qua trinh enol hoa xay
ra vdi cac nguyén tir hidro dugc danh dau (*).

b) Cho:
Chat D E F
pKe 8,33 1,00 -0,41
pKa(OH) 10,94 10,00 9,41

Tinh gi4 tri pKa(CH) d6i v6i su phéan li nguyén tir hidro linh dong nht thudc lién két C-H cua cac
hop chat D, E va F.

¢) Dua trén céc gié tri cho & cdu (b), tinh gin ding gia tri pKe, pKa(OH) va pKa(CH) ctia dietyl malonat.
2. Enamin ¢6 thé dugc tao thanh khi cho andehit hodc xeton phan ing vo1 amin bac hai cé xuc tac axit.
a) Xiclohexanon phan tng véi pirolidin tao ra enamin H theo so dd sau:
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Pé xuat co ché giai thich qua trinh tao thanh enamin H.

b) Longifolen 1a mot sesquitecpen co trong thanh phan nhya thong va tinh dau ciia mot sé ciy 1a
kim, dugc dung trong cong nghiép hwong liéu, mi pham,... Chat Y dugc sir dung dé tong hop
longifolen. Tir xiclopentadien, chat Y dugc téng hop theo so do sau:
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- Xéc dinh c4c chat I, K va M.

- Xéc dinh cong thuce c4u tao cuia enamin X, biét X chira vong 6 canh.

Cau III (4,0 diém)

1. Khi xir Ii chat A (C13H1802) bang dung dich HCI lodng, thu dugc chit B (C11H140) khong quang
hoat. Khi B phan tmg véi Bro/NaOH, sau d6 axit hoa san pham phan tmg, thu dugc chat C. Khi
dun néng B vdi hidrazin/KOH trong etylen glicol, thu duoc chat D. Pun B vdi benzandehit trong
moi trudng kiém, thu dugc chat hitu co E (C1sH180) duy nhét. Khi bi oxi hda manh, cac chat B, C,
D va E déu cho axit phtalic (axit benzen-1,2-dicacboxylic). Xac dinh cong thirc céu tao ciia cac
chitA, B, C,DVvaE.

2. Tlr hoa ciia ciy nghé¢ tdy Crocus sativus (1a mot loai gia vi ndi tiéng), nguoi ta tach duoc
picrocrocin la mét glicozit co vi cay. Pun picrocrocin trong dung dich HCI loang, thu dugc D-glucozo
va hop chiat M (chtra nhom -OH gin véi cacbon bac hai). Khi dun picrocrocin trong dung dich
KOH loing dé& dang thu dugc safranal (C10H140) va chat N (CeH100s). Cho safranal phan tmg véi
ozon, sau d6 xir 1i san phdm bang (CHa)2S thi thu duoc chat P (C7H1004) va chéat Q (C3H4Oz). Pun
nong P trong diéu kién thich hop, thu duge 2,2- -dimetylbutan-1,4-dial. Oxi hoa Q béng CrO3/H2S0g,
thu duoc axit 2- oxopropanOIC (axit pyruvic). Biét cac nhom metyl trong safranal déu & vi tri # SO
v6i nhom cacbonyl; lién két glicozit trong picrocrocin va N c6 cung céu hinh. Xac dinh cau triic
(c6 thé co) cua picrocrocin, M va N; cong thirc cdu tao ctia P, Q va safranal.

3. Piazometan duoc dung nhiéu trong téng hop hitu co. Khi cho diazometan dur o)

phan tng v6i chat S (cong thirc trong hinh bén), thu duge chat X (CoH100s) 12 san OH
pham chinh. Xac dinh cong thirc cau tao ciia X va giai thich qua trinh tao ra X. 0= ,

Cau IV (4,5 diém) //~ "OH
1. Cho cac qua trinh phan ng sau: s ©
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Dé xuit co ché dé giai thich su tao thanh san pham trong cac qua trinh phan tmg trén. Giai thich 6
tai sao c6 sy khac biét giira thoi gian va hiéu suét cua phan tng (1) va (2) (trong (a)), biét nhiét do
thuc hién hai phan tng 1a nhu nhau.
2. Chit G dugc sir dung lam thudc chéng di ung. Tir p-clobenzandehit (chit A) tong hop chat G
theo so d6 sau:

HN N-COOEt

1. PhMgBr PBry c _/ b dd KOH e c|/\/OH c 1. Axit cloaxetic/t-BuOK
—_— —_— _— B » >
2.H0 Na,COs CiHigNo,Cl - EtgN 2. HCl C21Hps05N,Cl

Xac dinh cong thirc cau tao cua cc chat B, C, D, E, F va G.

3. L-Carnitine (vitamin Br) la mt amino axit c6 trong co thé nguoi, dong vai tro then chét trong
viéc van chuyén céac axit béo vao ti thé (noi san xuat nang luong cho té bao), cung cip nang luong
dén nhiéu co quan trong co thé nhu tim, gan, co va cac t& bao mién dich. Carnitine duoc tong hop
theo so d6 sau:

EtONa BrCH,CN EtONa/EtOH B,He AcCl
H—» oNa — > 1442 M —» N
(CHi0D)  (CeHrgOa) -H (CaHisNOp)  PY 1. dd NaOH (1), t°
2. HCI (1)
.- 1. H,0, Hg(OAc o
Carnitine 4—2 o )2 T & S <—KOH/EtOH't <—BI’2/PBI’3 P (C¢H11NO3)
(C7H1sNO) 2. NaBH, AG0MHL0 (¢ 1 NODy)

Biét H mach ha, phan ing dugc véi dung dich NaOH; carnitine tdn tai dudi dang ion ludng cuec.
a) Xac dinh cong thirc cAu tao cua cac chatH, I, K, L, M, N, P, Q, S, T va carnitine.
b) Trinh bay co ché ctia phan tng tao ra I.
¢) Trinh bay so dd téng hop carnitine tir epiclohidrin va cac chat hitu co khong qua 3 nguyén tir
cachon (céc tac nhan vo co co san).
0]
[>_ ¢ epiclohidrin
Cau 'V (4,0 diém)
1. Phéi tir (2-aminoetyl)photphin 1a phdi tir hai cang. Viét cic dong phan hinh hoc va dong phan
quang hoc ctia phirc chét dicloro bis(2-aminoetyl)photphin niken(Il).
2. Dya vao dic diém cau tao, so sanh va giai thich kha ning tao phtic ctia cac cip chét sau:
a) NHs va NFj3;
b) PH3 va PFs.
3. Chiéu mot chum tia don sic (co budc séng 4 xac dinh) qua dung dich mau chat nghién ctru thi
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cuong do cua tia sang tdi lo gidm dichiconlal. Tiso T = [—} dugc goi 1a do truyén qua. T phu
0/2

thudc vao ndng do mol C (mol-L ) ciia chat hip thu anh sang trong dung dich, chiéu day 16p dung
dich | (cm) va hé s6 hap thu mol & (L-mol™*-cm™) dic trung cho ban chit cua chat hip thu (dinh
luat Lambert-Beer):
-1gT =¢lC
Pé xac dinh gia tri Ka cia mot axit hitu co yéu HA, nguoi ta do do truyén qua cia mot chum tia don
sic (tai budc song A xac dinh) véi dung dich axit HA 0,05 M dung trong thiét bi do voi chiéu day 16p
dung dich | = 1 cm. Két qua cho thiy cuong do tia sang khi di qua khoi 16p dung dich giam 70%.
Gia thiét, chi c6 anion A” hap thy tia don sic tai budc song nay va hé sé hip thu mol & ciia A" 1a
600 L-mol™*-cm™. Tinh gié tri Ka ciia HA trong diéu kién thi nghiém.
-------------------- HET
* Thi sinh khong dwoc sw dung tai liéu;
* Giam thi khong giai thich gi thém.
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