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'?AN CHINH
BQ GIAO DUC VA PAO TAO  KY THI CHQN HQC SINH GIOI QUOC GIA THPT
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PE THI CHINH THU'C Mén: HOA HQC
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Cho: H=1;C =12; N=14; O = 16; Cl = 35,5; K = 39; Co = 59; Ag = 108; Zc = 6; Zco =

¢=3.108m s1; F = 96485 C mol™’; R = 8,314 J K- mol-'; 1 u=1,6605.107 kg = 9315 Mch

1eV=1,602.10"1°J; 1 bar = 10° Pa; 3 298 K: 2’3(;?” =0,0592.
Cic ki higu viét tit: dd: dung dich; k: khi; I: 1ong; 7: ran.
Cau I (3,0 diém)
1. Cho phan Ung sau:
a+"N->X+!H AE=-1,118 MeV

(AE=-1,118 MeV la ning lugng gnax phong tir 46 hut khi lugng)
a) Xdc dinh hat nhan X va tinh khoi lugng cua X (theo u).

b) Dé phan img trén xay ra, dong nang (KE) cua hat a ding dé ban phd '$N dimg yén phai théa méan
diéu kién sau:

KEZIAE|[1+&]
my

Trong d6: me va my lan Iugt 13 khéi lugng ciia hat a va '3N.

Tinh téc d6 (theom s™) t&i thiéu cua hat a dé phan mg trén xdy ra.

¢) Céc hat a ¢4 néng lugng thap (khong gay phan tng hat nhén khi va cham véi nguyén tir) van gy
nguy hiém véi sinh vat séng. Giai thich nguyén nhan gay nguy hiém cua hat a trong trudng hop nay.
Cho biét: khbi lugng clia céc hat nhan: |H =1,0081u; a =4,0039u; ';N =14,0075u.

2. Cacbon tao hop chit ion MC; véi nhiéu kim loai. D6 dai lién két C-C trong mot ) hop chét dugc
liét ké trong bang sau:

Hop chat MC2 CaCz | LaCz | UC
Ton kim loai trong MCz | Ca** | La** | U%
Do dai lienkét C-C (A) | 1,19 | 1,29 | 1,35
a) Sir dung thuyét obitan phan tr (thuyét MO), giai thich sy khéc biét v& 49 dai lién két C-C trong
CaCy, LaC; va UCo.

b) Giai thich vi sao khi thily phan CaC; chi sinh ra axetilen, trong khi thiy phin LaC; va UC: tgo ra
hidro va hdn hop hidrocacbon trong d6 c6 axetilen.

Caull (3,0 diém)
1. Khi dbt chay hoan toan 0,704 g propan bing lugng vira di O, trong nhiét lugng ké (ding tich,
doan nh1¢t) nhiét d6 cua nhiét lugng ké tang tir 298 K 1én 303,18 K. Bd qua sy nhén nhiét cia céc
san pham chay.
a) Tinh nh1¢t d6t chdy ding tich va nhiét dét chay ding 4p tai 298 K cua propan (theo kJ mol™)
trong diéu kién di cho.
b) Tinh nang lugng phén li trung binh cua lién két C—H (theo kJ mol ) ctia propan & diéu kién 298 K,
1,0 bar. Coi nhiét d6t chéy chuan ding ap & 298 K cua propan bing gia trj tinh dugc tir y 1a).
Cho biét:
+ Nhiét dung cua nhiét luong ké: Crx = 6834 Kt
+ Nhiét hinh thanh chuén cta cdc chét:

AcHg iy = 715,00 kJ mol™; A;He co,uy = —393,51KkJ mol™; A;Hj yo0) = 285,82 KJ mol™.

+ Ning lugng phén ly trung binh cla cic lién két & 298 K, 1,0 bar: E, , =434,72 kI mol™;

E . =345,81 kI mol™.
Gid sir. M3i chat khi va hdn hop khi déu xir sy nhu khi 1i tuong.
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2. Mot thiét bj hinh hdp chir nhat chira khi dugc chia thanh hai khoang A va B bing mét vach ngan.
Khoang A chira 5,0 mol khong khi & 1,0 bar. Khoang B chira 0,025 mol propan va 2,0 mol khi argon
& 1,0 bar. Hai khoang dugc cén bing nhiét & 298 K.

a) Entropy cuia h¢ tang hay giam khi m¢ véch ngan gma hai khoang? Giai thfch

b) Bd vich ngin va dét chay hoan toan propan. Tinh 4p suét cudi ciia hé néu nuée sinh ra trong sy
chdy cua propan & thé l(')ng Bo qua sy bay hoi ciia nuéce va thé tich cia nuge léng. Gia sir khong c6
sy trao doi nhigt giira thiét bj va méi trudng ngoai. Coi nhiét débt chay chuén déng tich & 298 K cua
propan bing §1é trj tinh dugc tir y 1a).

3. Vin hé thiét bj ¢ y 2, nhung véch ngin duqc thay bing mot piston doan nhiét va c6 kha nang dich
chuyén khong ma sét. CAp nhiét tir tir cho hdn hop khi trong khoang A 1am piston dich chuyen rat
cham vé phia khoang B, t6i khi thé tich khoang B glam mot nira so v6i ban dau, dimg cap nhiét.
Trong qua trinh cap nhiét hdn hop khi & khoang A, hdn hop khi trong khoang B luén dugc 6n nhiét
boi mét thiét bi didu nhiét.

a) Tinh cong do hdn hqp khi trong khoang A ta0 ra. Tinh nhiét d6 cudi ciia hdn hop khi trong khoang A.
b) Tinh nhit va bién thién ndi ning cia hdn hop khi trong khoang B.

¢) Tinh bién thién entropy cua ca hé va mdi truong xung quanh.

Cho biét:

+ Nhigt dung ciia thiét bi: C,; =1047,5 JK".

+ Nhiét dung riéng déng ap (khong phu thudc vao nhiét dg) cua cac chit:
Chat H20() Na(k) O2(k) Ar(k) CO2(k) CsHs(k)

C,{J mol™ K™) 75,31 29,13 29,34 20,79 37,11 73,50

+ V6inuée 1ong: Cpy oy =Coyo0)-
Gia str: M&i chét khi va hén hop khi déu xir sy nhu khi Ii tuéng; oxi chiém 20% thé tich khéng khi,
con lai 1a nito.

Cau III (3,0 diém)

1. Xét phan mg: Pb(r) + Cl,(k)== PbClL,(r)

a) Viét so dd pin dién héa sao cho khi pin hoat dong thi c6 phan ung tdng quat trén. Viét cac qué
trinh oxi héa va khir xay ra trén mdi dién cye.

b) Tinh cong cyc dai clia pin hoat dong & 298 K va 1,0 bar khi tidu thu hét 1 mol Pb? Biét & 298 K,
PK pocr,y) =4 77; E° =1,360V va E° -0,126V.

Cl, (k)/CI” (dd) Pb3* (dd)/?b(r)
¢) Strc dién dong chuén ciia pin £°(V) phy thudc vao nhiét ¢ T (K) theo phuong trinh sau:

E° = Ejoppin —4,99% 107 x (T —298) —3,45x107° x (T — 298)?
Xéc dinh AG°,AS°, AH° clia phan Ung xay ra trong pin ¢ 298 K.
dEp oS
ar nf
d) Bing tinh toan hay chi ra ring, & 298 K, néu phan {mg trén xay ra mot céch khong thuan nghich
nhiét dong (khéng xay ra trong pin) trong diéu kién ding 4p thi nhiét kém theo phan tmg s& thay ddi
nhung bién thién ni ning AU°khong dbi.
Chii y: néu thi sinh khong tinh dugc y 1c), c6 thé ldy AGS, =-180 kJmol™,
ASS,, =-80 Jmol™ K™, AHg, = —200 kJ mol™ dé 1am y nay.
2. Phuong phap dién phan thudng dugce sir dung dé tinh ché kim loai. O 298 K, dé tinh ché dong
chua mot lugng nho niken va coban, ngudi ta thnet lap mot binh di¢én phén gom mdt dién cyc 1a tam
dong cin tinh ché va dién cyuc con lai 1a mot tAm dong nguyén chét. Dung dich dién phan 1a hdn hop
clia CuSO4 0,5 M va H2S04 0,5 M.
a) Viét so dd binh dién phén va céc qué trinh oxi héa va khir c6 thé xay ra & anot va catot.
b) Tinh khoéng gi6i han cua thé anot 1y thuyét va khoang gidi han cua thé catot ly thuyét dé qué trinh
tinh che ddng xay ra ma khéng c6 sy thoat khi & hai cyc. Lugng ion Cu?* trong dung dich bién ddi
nhu thé ndo trong qué trinh dién phan?

Cho biét: lién hé gifta E2, T va AS;:

R 20NN B o = 523Y5 B o = 0:34Y5 By = 0,23V
RN 0,28V DX, .. =2.
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Cau IV (3,0 diém)

Hidro peoxit (H202) thudng dugc ding dé xir 1 cac chét hiru co doc hai, kh6 phan hity gdy 6 nhiém
moi trudng. Ngudi ta thyc hién nhitng thi nghiém du6i day dé nghién ciru dong hoc ciia qué trinh
phéan huy mét loai khéng sinh HR bing H20; thanh céc san phém khéng ddc hai.

1. Thi nghiém 1 duge thyc hién dé xé4c djnh bac dong hoc ctia phan tng phan hiy HR bing H202.
Cho vao binh phan {mg mét thé tich xéc dinh dung dich chira HR 8,69.10° M, H02 3,0 M trong
dung dich dém d& én dinh pH cua hé. Hdn hop phén (g dugc chiéu dnh sang tir ngoai dé phan hity Hz02
thanh géc tr do "OH ¢4 tinh oxi héa manh. Sau m&i khoang thdi gian nht dinh, mét lugng nhé hdn hop
phan {mg dugc 14y ra dé xéc dinh ndng d¢ cia HR. Két qua thu duge nhu sau:

Thoi gian

(phiit) 0 12 62 96 160 320 400 575
Néng dé -3 &) 3 3 3 oL 3 5
HR V) | $69-107 | 8,50.107 | 7,70.10° | 7,30.107 | 6,50.107 | 5,20.10° | 4,77.107 | 3,95.10

Tinh be,jlc va hing s6 tcf>c d0 k cua phan (mg trong diéu kién thi nghiém.
2. Nghién cifu cho thay géc "OH dugc sinh ra trong qua trinh quang phén cua H202 va tuong téc voi
HR dién ra nhu sau:
Bude 1: H20; hap thu 4nh sang tir ngoai tao gbc "OH:
H,0, —24 52 "OH
Budc 2: Géc "OH chi téc dung véi HR:
HR + 'OH—%—>R1'+R2 +H,0
Budc 3: Géc R1" chi tham gia va chuyén héa ngay thanh san phém cudi ciing P (chi dugc tao thanh
tir goc R1%):
) i RI'+RI'——P
Goc R2" tiep tuc tham gia cdc phan (ng tao cdc san pham khac. = ; :
Thi nghiém 2 dugc thuc hi¢n nhu thi nghiém 1 va sau 45 gidy ke tir khi bat dau chiéu sang nong doé
san pham P do dugc 12 1,25.10~5 M va toc d6 tao thanh P khdng doi trong phit dau tién. Bict hing so
toc dd k2= 3,0.10’7 Mg, : )
Tinh toc d6 tao goc ‘OH va nong d cua goc "OH. ’
3. Toc d phan hiy bdi dnh sang cua H20; tao gbc *OH thudng rat chdm, nén mét lugng nhd ion Fe?*
duoc thém vao nham ting lugng gbc *OH theo phan tng:
Fe?* +H,0, —— Fe’* + OH + 'OH
Thi nghiém 3 dugc thyc hién nhu thi nghiém 2 nhung thém mot lugng nhé ion Fe?* vao hdn hop
phén tng. b ; )
a) Biét hing sb téc o ks = 60 M~' s™'. Nong d§ cua P trong 45 gidy chicu sang dau tién 14 3,75.10° M
va tbc do tao thanh P khong ddi trong phit dau tién. X4c dinh nong do cua ion Fe?* dugc thém vao
hdn hop phan tng. N L
b) X4c dinh téc do dAu ciia sy hinh thanh P néu ndng do Fe?* thém vao hon hop phén tmg la 6,5.10° M.
Gid si- Trong thi nghiém 2 va thi nghiém 3, ndng d cua goc *OH khéng dbi trong tién trinh phan (mg.
B6 qua sy thay dbi ndng d6 ciia HR trong phit dau tién.

Cau'V (4,0 diém)
1. Histidin c6 cong thirc cAu tao nhu sau:

S OH

HN
\=N NH,
a) Trong dung dich nude, histidin tdn tai & dang ion ludng cyc (trung hoa dign) ki hi¢u 1a HA. Khi
axit héa dung dich, histidin bj proton héa 1dn luot thanh H2A* va H3A?*. V& cong thirc céu tao cua
dang H3A?* va dang trung hoa di¢n (thé hién cdc nhém chirc mang di¢n).
b) Tinh pH cua dung dich HA 0,0100 M.
¢) Tinh ndng 49 HCIO4 can thiét 1ap trong dung dich HA 0,0100 M dé dung dich c6 pH = 2,0 (dung
dich X). Tinh ndng d5 can biing cua dang histidin trung hoa di¢n trong dung dich X.
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2. Su tao phirc cua ion Cu?* véi histidin dong vai trd quan trong trong sy tuong téc cua ion nay v&i
protein. Histidin c6 thé tao v&i ion Cu?* phirc chit CuA* va CuAa.

a) Trdn 20,00 mL dung dich X véi 20,00 mL dung dich Cu?* 0,0100 M va pha lodng thanh 50, 00 mL
thu dugc dung dich Y. Tinh phan tram ion Cu?* tao phirc véi histidin trong dung dich Y.

b) Tron 20,00 mL dung dich X vé&i 20,00 mL dung dich Cu?* 0,0100 M, thém tu tir 1,00 mL dung
dich NH3 0,680 M va pha loéng thanh 50,00 mL thu dugc dung dich Z. Tinh ndng 4% cén bing cua

céc dang tdn tai clia ion Cu?* trong dung djch Z. Chi ra vai trd cia NH3 trong qud trinh tao phirc cua
ion Cu2* véi histidin & diéu kién d cho.

Cho biér: & 298 K, H:A> c6: pK,, = 1,82; pK,, = 6,00; pK,; = 9,17; pK, .. =9,24; K, =105%;
PR cuomy) =19,8; log ﬂcm =8 10g B,y i =1L75: log B, =10,11; log B, =18,01.

Cau VI (4,0 diém)

Phirc chat cua coban déng vai trd quan trQng trong sy phat trién cua Héa hoc Phirc chét. Xét so dd
chuyén héa sau lién quan dén mot sé phirc chét thuong giip cuia coban.

AS
xanh lam dam
dd KCl dac, dv
O dd KCN d dd NH3 dv (0]
A4 ‘EII’;E'N_ RS N el RO O SR B L R
vang nau N; do héng néu vang NHCL  im héng
l dd KNO, dv
A6
vang

Céc chét tir A1 dén A6 déu 1a phirc chat don nhan. Khi hoa tan 3, 507 g A2 trong nude va cho phan img
v6i dung dich AgNOs du thu dugc 4,018 g két tia tréng. Cac chét tir A2 dén A6 & thé rin khan c6
phén tram khéi lugng coban va nito dugc cho trong bang sau:

A2 A3 A4 AS A6
% Co | 23,553 | 19,281 | 17,771 | 21,147 | 13,053
%N | 27,944 | 22,876 | 25,301 0 18,584

a) Xéac dinh céc chét tir A1 dén A6 va viét phuong trinh phan img xay ra. Biét phan {mg tao ra A6
(theo s dd trén) giai phéng khi khong mau, hoa d6 nau trong khong khi.

b) V& cAu tric (chi rd nguyén tu cho va dang hinh hoc) va sir dung thuyet lién két hoéa tri (thuyet VB)
dé mb ta sy hinh thanh lién két ph01 tri trong Al, A3, A5 va A6. Biét: A1 va AS la phirc chat spin
cao, A3 va A6 la phuc chét spin thap. D§ dai tht ca lién két N-O trong A6 nhu nhau.

¢) Tur phan ung oxi héa Al trong dung dich NH4Cl, ngoai A2 con tich duge 3 phire chét khan, don
nhén, nghich tir ¢é thanh phan gan véi A2 la X1 (vang), X2 (tim) va X3 (xanh lyc). Dung dich nude
cua ting phuc chit déu tao két tua tréng véi dung dich AgNO; Xéc dinh va v& cau tric cua X1, X2
va X3. Biét: X2 va X3 1a ddng phéan hinh hgc ciia nhau va ion phirc trong X3 ¢6 tam ddi ximg.

d) Tir phan tng oxi héa A3 thanh A4 trong dung dich KCN ¢ nhiét dQ thap bing oxi, tach duge phirc
chét hai nhan, nghich tir Y1, trong d6 cacbon chiém 18,634%, nito chiém 21,739%, oxi chiém 4,969%
theo khdi lugng va phan con lai 1a cac kim loai. Khi hoa tan trong dung dich H2SO4 loang, Y1 phén
huy thanh phuc chit don nhén, nghich tir Y2 c6 thanh Phan gin v&i Ad4. Bi¢n luan xéc dinh cdu tric
cta Y1, Y2. Biét ion trung tim trong Y1 va Y2 déu c6 s6 phbi tri 6.

HET
* Thi sinh khong duwoc sir dung tai liéu;
* Gidm thj khong giai thich gi thém.
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BAN CHINH
BQ GIAO DUC VA PAO TAO KY THI CHQN HQC SINH GIOI QUOC GIA THPT

; NAM HOQC 2020-2021
PE THI CHINH THUC Mén: HOA HQC
Thoi gian: 180 phut (khdng ké thoi gian giao de)

Ngay thi thir hai: 26/12/2020
(Dé thi ¢6 04 trang, gom 06 cdu)

Gic chix v K hiu vié #it: Ac acctyl; Br: benzyl Bu.buty 1B isobutyls_+Bu fentuiyl; DCE: 12<dicloetan;
DCM: dldmme(am,wDDQ M&Sm d‘zr oxi hod); DIAD: disopropyl azodicachoxylat,
DMF: NN«dimetyifomamit; DMSO: dimetylsunfoxit; Et: etyl; IBX: amto-nodtmybmzmc(]éd*étomlné),MenﬁyLMsMsyL
Ph: phenyl; i-Pr: iso-propyl; TBAB: tetra-nbutylamoni bromua; TFAA: anhidhit trifloaxetic; TMS: trimetylsifyl; Ts: tosyl; THF: tetrahidrofuran.
Cho:H=1;He=4;C=12; N=14;0=16;F=19; S =32; Cl =35,5.
Trongcécquytﬂnhtonghqph&uw,oéduﬁcchéivoco dungmm,xucté,cvadleulqemﬁnﬂuét

Caul 2,75 dlem)
1. V& dang cdu triic bén nhét ciia mdi tiéu phan sau day. Giai thich tai sao dang cAu tric d6 bén nhét.

H CH,0Bn

N+ N\ S

) M f > by E}—gH CH c‘M

Me e
A1 F A2

2. Cho céc chit dudi day:

ox)r o @3 U2, o

BS B6
Chét nao tnox}g mdi cip (B1, BZ), (B3, B4) va (BS, B6) co glé tri momen ludng cyc 16n hon? Giai thich.
3. a) Cho céc chat dudi day:

Me 2 0 )
\];0):0 MeNOMe g g
C1 oec2 C3 c4 c cé

Chét nao trong méi ciip (C1, C2), (C3, C4) va (C8, C6) co tinh axit manh hon? Giai thich.
b) Cho phan tmg:

__ Hp_CO;Me S : CO,Me COMe
FPr _MeONa, MeoH _ P "P’
2 H,0
Ha H
o
Cc7 9

b1) Trong hop chit C7, Ha hay Hy c6 pKa 16m hon? Gxél thich.

b2) Trong cic san phim C8 va C9, chét nao 1a san phdm chinh? Giai thich.
Caull 3,75 dxem)
1. D& xuét co che hinh thanh san phidm cho mdi qu4 trinh sau:

e MeO, OMe Me
OMs _NeOMe __ OH _CF3COsH 9
Me” “H MeOH, 2s°c H S,
i-Bu
Me
OMe o A OMe o OMe
HaSO, = (o) =
b) A d) £ MeQ == i o SMe =0
MeO o' tBUOKMBUOH \\ d
HO

Ot cl c

2. Hop chit (R)- 1-phenyletan- 1-d ¢6 thé dugc didu ché & dang quang hoat theo so d6 sau:

H
PhSO,CI 1. LIAID, i 3
pyridin D2 2. H0* Q=T

CgH100 ' Ph
(R)-1-phenyletan-1-d
D3 ———Z——Ag °. ps ; ';:Ac':j“ BREES0CL, g 1. ik PhCHCH; (D7)
Cafa®st T CgHiy “ ™0 o0, PN ] Okt
V& chu tric 1ap thé cua cac hop chat tir D1 dén D7, biét ring hop chét D7 ciing c¢6 thé thu duge khi cho
hop chit D1 tac dung vdi kali kim logi rdi sau d6 vé&i ctyl iodua.
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3. Tryptamine 1a tlen chét pho bién ddi voi nhidu hormon va 1 chét dan truyén
than kinh. Hop chét E c6 thé duqc dung 1am vét h?u phét quang hitu co trong C:U/\/ m
céc man hinh OLED. Hay viét so dd phan (mg tong hop tryptamine va hop

chét E tir cac chét cho dudi day: T’"’“”"'"e

COaEt @—NH; @E @Me
Mel MeyNH HCH=0 CO.Et NO,

Cau III (3,0 dzem)

1. Nhém thube tryptan thuong duge dun ng dé diéu tri 5 ¥ Me
chimg dau nira dAu. Sumatryptan 14 hqp chat thugc nhém e e N-ye
thudc tryptan, dugc thir nghiém 14m sing 1an dAu tién vao Me)\/\/\ N oo Y
nim 1991. Sumatryptan Ia mot dan xuét ctia indole, c6 thé Benf L N
dugc tong hop theo so dd sau: 4 SNalpia
1. Na,S0O3;, TBAB, H,0 MeNH,, H,0 H,/Ni-Raney CICOOEt
Br 29V, (LA 2 V12 2!
0 2. PCls . DCM, 0°C 52 MeOH F3 K,CO3, axeton F4
NOZ C‘]HQC!NO4S CBH12N2028
NaNO, F
TGS R e G0 ekl o g e Bl e G e
HCI, 0°C AcONa Hel, MeOH, H,0 quinolin, t° HER
C11H14N304SC| C20H32N4Oss CgongNgOsS C16H21N3088
a) V& cong thirc cau tao clia cac chét tir F1 dén F8.
b) Dé xuit co ché phan ng tao thanh F6 tir F va F5. GHoCHCHoN(CHa),
2. Triflupromazin - d&n xudt cia dj vong thiomorpholin - 14 thubc diéu G~ NV @:ND/CFQ
tri cic bénh loan than, tAm thin phén li¢t, chimg loan thin kinh. C6 thé Me
tong hop triflupromazin theo so dd dudi day: Triflupromazin
SNa Cl CFs
+ ~ HCOOH KOH KOH
C[ G1 G2 [G3] G4 N—GN> Triflupromazin
NHz OzN C14HgF3N203S CysHgF3N203S Cya3HgF3NS aNH;

a) V& cong thiic cdu tao cua cac chit tir G1 dén G4.
b) bé xuat co ché phan u'ng tao thanh G3 tir G2.
3. Khi diéu trj c4c bénh ve mit, dé giam thiéu tac dung phy, ngum ta thucmg str dung pilocarpin Hozcj/\co H
- mdt ancaloit - din xuft cia imidazole. P& thu duogc chat nay, diu tién ngudi ta cho axit Et C:
2-etylsuccinic phan u‘ng v6i etanol du c6 mit HoSOs dic, i I8y san phim thu duge cho the Ayt 2-etylsuccinic
dung véi etyl fomiat c6 bazo lam xuc tac tao thanh hop chat H1 (C11Hi30s). Tlep theo, H1 dugc .
khir thanh hop chét H2 (C11Hz00s) rdi chuyen H2 thanh lacton H3. Cho san phim cia phan img Etyl fomiat
thuy phan H3 phan tmng véi SOCh rdi v6i diazometan (CHzNz) thu duge hop chit H4 Me
(CSHIONZ ) Dudéi tac d\,mg ciia Ag>O trong etanol, H4 chuyen thanh hqp chét H5 (C1oHic0s). gt N
Liy san pham ciia phan img thiy phan H5 cho phéan ung v6i SOC; va diazometan thu dugc m p3
hqp chét H6 (CanNzOs) Khi ¢6 mit AcO, H6 chuyén thanh hop chét H7 (C11H160s). Thye 4 N
hién phan {mg giita H7 v&i hdn hop amoniac va fomandehit (HCHO) thu dugc hgp chit H8
(C10H14N202) Metyl héa H8 bdi Mel thu duge pilocarpin.

V& cong thuc cAu tao clia céc chét tir H1 dén H8.
Cau IV (3,75 diém)

1. Taximairine B dugc tich tir cay hoa moi. Rosmandlphenol thu S
duge tir cay huong théo Hai hgp chét nay c6 cau triic khung phan tu OQ O..
tuong ty nhau va déu ¢ hoat tinh khéng khuén, khang ndm, chéng Meo Q 0 Ho i

OMe d

oxi héa, chéng ung thu va khéng HIV Nam 2020, cac nha khoa hoc

Pilocarpin

d tdng hop thanh cong hai hop chét trén theo so dd dudi day: Taximairine B Rosmaridiphenol
OH
* (coc), COAUCI IBX DD S
PaCLPhPY . ) DMso K2 T poe T K3 foa K4 oo, Teximairine B
CHO Cul, BugNI, EtsN EtzN C22H2504 Co2oH3004 CooH2g04

, 1 A

o B (o (Cocl;_ |, AuB
OMe g L1 2 ubra Hz BBI‘3 5
& PACly(PhyP),, omso ~ -2 Tpee ~ L3 g™ L4 oo Rosmaridiphenol

CUI BU4NI Eth EtaN szH2504 022H2803 C22H3203
a) Vé cﬁng thirc cau tao clia cac chat tir K1 dén K4 va tir L1 den L4.
b) D& xuét co ché phan tmg chuyén hop chét L2 thanh L3, biét réing & budc dau tién chite ankin phéi tri véi AuBrs,
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2. Céc dan xuét cua deoxytylophormme (chira khung phenanthren) thuémg c6 hoat tinh chéng ung thu khé t6t.
Hop chét M9 - mdt d4n xuét cua deoxytylophorinine - dugc tong hgp theo so b phan tmg duéi day

1. p-FPhCHO
Et;N, Ac,0 1. SOCl, FeCl
M M1 3 O
e § > "COOH 2. HyO* 2. MeOH M2 —ou M3 >_ _<
MeG C17H15FO4 C1gH1sFO4 E
1. LiAlH,4 M 1. AcOH, MeOH
et -1V ISR —_ —_— 6
2. TMSCI, Nal c ':“FIO K,CO3, MeCN M5 2. KOH, MeOH M
LT ald e 3. HaPO4 C22H20FNOs
TFAA 1. NaBH LIAIH, ReC
_1.Nabhg LA, _ ome M9
BFj;, Et,0 M7 2. Et3SiH, BF, M8 THF M9
C22H13FN04 CaoHaoFNO3

V& cong thirc céu tao ciia cdc chét tir M1 dén M4 va cAu tric Iap thé ciia cac chét tir M5 dén M8.
3. Hop chat da vong ngung tu P7 c6 thé tdng hop theo so dd sau:

OO OEt O
)’\/'\(OEt N2Hs,H0 pq _1:Me;SO, NaOHHO o, N
Et,0 2. NaOH, H,0 \=y
o C7H1oN20; -
MeN N-so, P
HNO3, H,SO, 1. SOCl,, DMF ps _Ha Pd/IC P5 /) S o
to 2. NH3. H20 EtOAc CeH1oN4O Et HN | N‘N
X //
P 1. t-BuOK/t-BuOH N
EtOAc e A 7=\
CaoHzgNgOsS & 72 MeN  N-S0,  PT

a) V& cdu tao cuia c4c hop chét tir P1 dén P6.
b) Trong giai doan dAu tién cia quy trinh tbng hop trén, ngoai san pham P1 con thu dwgc san phim phu P1’
¢6 cong thirc phan tir CsHsN2O;. V& cong thirc cdu tao cia P1? va dé xuét co ché phan (mg tao thanh P1°.

Cau 'V (2,75 diém)

il Bendamustm la mét loai dugc phém dugce dung didu tri bénh NH,
bach cdu lympho mén tinh. Hop chat ndy c6 thé tong hop theo céc 0 0
buéc sau: Pun hdi lwu hdn ho’p gom 2,4-dinitroanilin va metyl CIMOCH ON NO;
5-clo-5-oxovalerat trong dung mdi toluen thu dugc hop chét Q1 Metyl 5-clo-5-oxovalerat 2 ,4-Dinitroanilin

(Ci2H13N30y7). Cho Q1 phan Umg véi dimetyl sunfat trong MeCN & SN
N
nhi¢t d9 phong c6 mat kali cacbonat thu duge hop chat Q2. Hidro o/ )\/\)L
héa Q2 dudi ap sult 3 atm, xtc téc Pd/C trong dung mdi metanol
thu dugc hop chit Q3 (Ci3Hi9N303), trong phan tr Q3 c6 chua di (;H3
vong. Xur li Q3 véi HCI déc trong metanol rdi trung hoa thu dugce Bendamustin

hop chit Q4 (C13H17N302). Cho Q4 phan g véi hdn hgp BH3/THF va axit cloaxetic (CICH,COOH) du
thu dugc hop chit Q5 (Ci7H23CI:N302). Pun néng Q5 véi dung dich HCI thu duge bendamustin
monohidroclorua. :

Viét cong thirc cAu tao ca cdc chat tir Q1 dén Q5 va cia bendamustin monohidroclorua.

2. PLA la m¢t polyme than th1¢n moi trudong c6 kha ndng phan hiy <__co,H 3
sinh hoc. Hi¢n nay PLA chiém khoang 25% tbng luong polyme i Lactit PLA
phén huy sinh hoc trén thé gidi. PLA c6 thé tong hop tir axit lactic e CeHgO4

it lactic

theo so do bén.

a) Hﬁy viét cong thirc cau tao mot doan mach cua PLA.
b) Biéu dién céc dang ddng phén cuia lactit néu ban diu ding hdn hop racemic cua axit D-lactic va axit L-lactic.
¢) Chitosan & polysaccarit chira cic don vj

D-glucosamm Chitosan thu duge khi xir li vo cac CHzog : y

loai gidp x4c (tom, cua,...) trong mdi trudng kiém. OH = Mf—— Chitosan-g-PLA
Chitosan c6 thé phan {mg véi axit lactic thu dugc REOHLIS0.C

polyme ghép (graft polymer) chitosan-g-PLA theo NH; N

so d0 phén (mg bén. Két qua thyc nghiém cho thdy phan (mg khong xay ra & nhém OH gén tryc tiép vao
vong no.

Biéu dién céc cong thirc cu tao c6 thé c6 ciia chitosan-g-PLA.
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3. Cho biét cong thirc va ki hiéu ctia mdt sd amino axit nhu & bang sau:

Tén Cong thirc Ki hiéu Tén Cong thire Ki hiéu
Alanin CH;CH(NH2)COzH Ala Glutamin | H,;NC(O)CH,CH,CH(NH,)COH | Gln
Asparagin H2NC(0)CH2CH(NH2)CO,H Asn Glyxin H,NCH,CO.H Gly
Axit aspartic HO,CCH,CH(NH2)CO;H Asp Leucin (CH3),CHCH,CH(NH,)CO,H Leu
Axit glutamic | HO,CCH>CH:CH(NH)COH Glu Tyrosin | (4-OH-Ph)CH,CH(NH,)CO,H Tyr
Cystein HSCH,CH(NH,)CO,H Cys Valin (CH3),CHCH(NH)CO.H Val
Cystin (SCH2CH(NH,)CO,H)2 Khong cé - -

Peptxt X c6 khdi lugng phan tir nhé hon 1000 u. Khi thuy phén hoan toan X bﬁng axit thu dugc céc
amino axit: Ala, Asp, Cystin, Glu, Gly, Leu, Tyr va Val véi so mol béng nhau. Oxi hoa X v4i HCO3H chi
cho Y, trong Y chira hai g(‘x: axit cysteic (ki hiéu Cya, 1a mot dan xuat cua cystein véi nhom thiol d3 bi oxi
hod thanh axit sunfonic). Thity phan khdng hoan toan Y cho mot s di- va tripeptit tir Y4 dén Y6 véi trinh tu
cdc amino axit nhu sau:

Y2 Y3 Y4 Y5 Y6
Asp-Cya Cya-Tyr Leu Gly Val-Glu Cya-Ala-Leu Tyr-Val-Glu
Mt khéc, thuy phén Y véi mét enzym tir vi khuén Gram (+) Bacillus subtilis cho Y7, Y8, Y9 véi thanh phan nhu sau:
A& Gly—NHz (Glyxinamit) Y8: Cya Glu, Tyr, Val Y9: Ala, Asp, Cya, Leu

a) Xur li Y8 vdi 2,4-dinitroflobenzen (DNFB) roi thuy phéan hoan toan béng axit thu dugc DNP-Cya. Biét
ring DNFB chi phan img v6i amino axit dau N. Xéc dinh trinh ty cdc amino axit trong Y8.

b) Neu c4c amino axit dau N va ddu C cua Y9 1an luot 12 Asp va Leu. Xac dmh trinh ty cdc amino axit trong Y9.

¢) D& xuét ciu tao clia X (sir dung céc ki hiéu & bang trén), chi rd vj tri clia lién két disunfua.

d) Khédi lu'qmg phan tir cia X tinh theo trinh tyr nhwr trén ludn Ién hon 2 don vj so véi thue nghxc;m Mt khac, khao
sat k§ hdn hop thu duqc sau khi thuy phén hoan toan X trong moi truong axit cho thiy ngoal céc amino axit thu
duoc nhur lae dau, con cd 3 duong lugng mol amoniac dugc tao thanh. Viet céu tao diing ctia X.

Cau VI (4,0 dxem)

1. Phuong phép pho khéi lu'qng dugc sir dung rong réi Jrong phén tich héa hoc.

a) Mot trong céc img dung cia phuong phap pho khéi lugng 12 x4c dinh ham luqng céc dong vi bén cia mQt
nguyén to héa hoc. Nguyén t6 clo (CI) c6 nguyén tir khéi trung binh 12 35,5 u gdm hai dong vi bén 35Cl va
37CI, Pé ghi phd khéi lugng cua clo, phén tir Clz dugce phan li thanh céc nguyen tir Cl, r6i nhimg nguyén tur
nay bi ion héa thanh ion CI*, Céc tin h1¢u thu dugc sau qua trinh phén tach ion dong vi duqc chuyén thanh d6
thi (pho dd). Tryc hoanh biéu thj ti s gitra khéi lugng ion ddng vi theo don vi u (m) va dién tich (z) cta ion
dong vi do, ti s0 ndy dugc ki hi¢u 1& m/z. Tryc tung bi€u thi cudng df twong doi, ti 1¢ thuan véi phan trim s6
mol cta cic ddng vi.

Béng tinh ton hay cho biét pho khéi lugng ndo sau day phu hop nhét.

x * ; )!
£ 1 g 1
gso E 50 g 50 gso
8 Q (%] o
10 20 30 40 S0 0 20 30 40 50 0 20 30 40 50 1 20 30 4 50

b) Phéan tir Clz ciing c6, thé b; ion héa thanh cation Cl*. Hay cho biét s6 lugng tm higu va cudng do twong dbi
cua cac tin hi¢u trén pho khéi lugng tuong tmg véi cation Clo*. Phé khdi lugng cia toluen
<) Phd khéi luqng cua toluen thu dugc bing céch ion héa phén tir ndy thanh . 5
ion duong ciing nhu phd v& phén tir thanh cdc fon dwong nhd hon. Trén ho
khéi lugng ctia toluen (Hinh bén), hai vach Pho cod cuong dj cao nhat gom §
vach m/z = 91 va vach m/z = 92. Du doén cau tao va giai thich tinh bén cia
céc jon duong ¥mg véi hai vach pho ndy i ST e
2. Bun néng hén hop lu'u huynh va AgF §125°C thu duge khi 24 ¢6 ti khéi hoi so véi khi heli béng 25,5. Khi c6
mit lugng dur KF, Z1 dé dong phan hoa thanh Z2, Céc axit Lewis nhu HF, BF;3 xtc tic sy phéan hity Z2 thanh luu
huynh va khi Z3. Dun néng Z3 vdi CIF ¢ 380 °C dugc khi Z4 khé hoat dong hda hoc, chira ba loai nguyén t5. 24 bi
khir quang héa bing H; faora cht I6ng Z5 khong phén cuc, khong chtra clo Khi hoa tan Z3  trong HF long ri tién
hanh di¢n phén trong didu k1¢n thich hop dugc khi Z8, ning hon Z3, tro vé mit héa hoc Phin trém khdi lugng hru
huynh trong Z3, Z4 va Z6 lan lugt 13 29,630%, 19,692% va 25, 197%. Trong 23, Z4 va 26, mdi phén tir chi chira
1 nguyén tir luu huynh
a) Xéc dinh chu tao, ctia Z1, Z2 va d& xuit co ché ddng phan héa 21 thanh 22,
b) Xéc dinh va v& cAu triic cua 23, Z4, Z5 va Z6. Giai thich s khéc biét vé do hoat dong hda hoc giira Z4 va Z5.
¢) Viét phuong trinh héa hoc cho céc phan {mg sau: )
- Dién phén Z3 trong HF 16ng tao ra 26 - Khir quang héa Z4 béng Ha tao ra Z5
- Dun néng riéng ré Z3, Z4, Z5 trong dung dich NaOH dic,
HET
* Thi sinh khong dwgc sir dung tai liéu;
* Giam thi khong gidi thich gi thém.

S
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