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Cic chivva ki higu viét tit: Ac: acetyl; Bn: benzyl; n-Bu: n-butyl; s-Bu: sec-butyl; #-Bu: fert-butyl; p-cymene: 4-isopropyltoluene;
DCM: dichloromethane; DIBALH: diisobutylaluminium hydride; DIEA: diisopropylethylamine; DMAP: 4-dimethylaminopyridine;
DME: dimethoxyethane; DMSO: dimethylsulfoxide; Et: ethyl; HMDS: hexamethyldisilazide; LDA: lithium diisopropylamide;
Me: methyl; Ms: methanesulfonyl; PCC: pyridinium chlorochromate; PDC: pyridinium dichromate; Ph: phenyl; i-Pr: isopropyl;
TBATF: tetrabutylammonium fluoride; TBHP: fert-butyl hydroperoxide; TES: triethylsilyl; Tf: trifluoromethanesulfonyl;
2-Th: 2-thienyl; THF: tetrahydrofuran; THP: tetrahydropyranyl; LiTMP: lithium 2,2,6,6-tetramethylpiperidide;
TMS: trimethylsilyl; Tol: tolyl; Ts: 4-toluenesulfonyl.

Cho: H=1,0; C=12,0; N=14,0; 0 =16,0; CI=35,5; Cr=52,0; Ag=107,9; Ba=137,3; Zn=7; Z0=8; Zc1= 17; Zc: = 24.
Bang tin hiéu mot sb dao dong héa tr trén phd hdng ngoai (IR):

Lién két 86 sing (emt) | Dh¢ ‘;‘l‘;g’ Lienkét | S6song(em™) | D2 fgﬁgl
~OHaicohol 3650 +3200 Manh, ti c=0 1780 + 1650 Manh
‘OHcarboxyhc acid 3300 + 2700 Manh, tl‘l réng C'—Nlmme oxime 1690 + 1630 Trung binh

€O~ Haldehydc 2850 +2700 Yéu C=Calkene, arene 1680 +1500 Trung binh

Céc quy trinh tong hop hitu co c6 du cac chit vé co, dung moi, xiic tac, diéu kién cén thiét.

CaulI(3,5 diém) Céu tao va tinh chét ctia hop chit hitu co
1. Cén bang giita 2-hydroxypyridine (A1) va 2-pyridone (A2) dugc nghién ciu trong nhiing dung moi khac nhau.

Két qua pha.n tich ham lugng A2 (% A2) & trang théi cAn bng dugc tong hop trong bang sau:
N~ "OH N o}

86%
a) Chi ra (6 giai thich) anh huéng ciia dung mdi t6i cén béng trén.
b) A1 c6 thé xtic téc cho céc phén tng gitta ester va amine tao thanh amide
& nhiét d6 cao. Chi ra vai tro ctia cdc nhom chire cia A1 trong qua trinh xtic
tac cho phan tmg nay. Biét: trong co ché phan tmg, A1 chuyén héa thanh A2,

2. DAn xudt p1per1dme B1, dugc tong hop boi Biel va céc cong sw, ¢6 hoat
tinh an thin yéu. Hop chit B1 véi vbng piperidine 6 cAu dang hnh hoat,
dugc cho 1a chwa pht hop 8 phat trién thanh thubc. Céc hop chit B2, B3
dugce tng hop nham khic phuc nhuge diém nay.

a) BO qua anh huong cau tric mach 4-F-CgHs-CO- (CHz)s— (ki hi¢u 1a
R-), vé& cdu dang bén nhat 6 dang ghe va chu dang ben nhét & dang thuyén
cua B1va gléu thich yeu t6 1am bén héa cua timg ciu dang

b) Viéc bién dbi cu trac B1 bang céch dua ciu ndi —~CH,CHz— vio
voOng piperidine tao thanh céc hgp chét B2, B3 ¢6 khung phén tir kem linh
hoat hon. B qua anh hudng céu tric mach R-, 1ap luén va vé cdu dang
bén nhit ctia B2, B3.

¢) Hop chét B3 c6 thé duoc tbng hop truc tiép tir B4 (C17H20FNO2) nh¢
phan tmg tao thanh ketal chon loc.

i) Xéc dinh cong thirc cAu tao B4.

if) Giai thich tinh chon loc cua phéan tng tao B3 tir B4.

iii) Viét so d6 chuyén héa va diéu kién can thiét dé tong hop B2 tir B4 (bd qua yéu tb 1ap thé).

3. Khi cho hop chét C1 phan ting vé6i phenyl lithium 101 xir If chét trung gian véi MnO> thu dugc hop chét C2.
Trong diéu kién chiéu tia tir ngoai, C2 phén ting véi khi COz & nhi¢t do phong thu dugc C4 (chira hai vong).
C4 ciing c6 thé tao thanh véi higu suét thdp khi cho C3 (ddng phan cAu tao ctia C2) phan g v6i khi CO2 &

nhiét d6 cao.
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Dit kién phd ctia C1-C4 dugc tong két trong bang sau:

Hop chét | Phd khoi (m/z) Ph hong ngoai (cm va dic diém vén phd)
c1 120 (peak ion phén i) | 2820 (yéu), 2710 (yéu), 1700 (manh)
C2 196 (peak ion phan tir) | 1670 (manh)
C3 196 (peak ion phén tir) | ~3300 (manh, t)
C4 240 (peak ion phén tir) | ~3000 (manh, ti rQng) 1710 (manh) 1670 (manh

a) Chi dya vao dit kién phd cta C1, lap lun va v& céc cong thitc ciu tao cb thé c6 ctia C1.
Biét: C1 1a dAn xuét ctia benzene va chi chira C, H va O trong phén tir.
b) Léap luén dé xé4c dinh cong thitc cAu tao cua C1, C2, C3 va C4.
Biét: chuyén hoa tir C2 sang C4 x4y ra qua giai doan tao thanh ludng gbe (=¢-0).
CiulIl (2,0 dzem) Co ché phan éng hitu co
V& co ché d xuht cho cac qué trinh chuyén hod sau:

1) Bn 0 (0]
Ts— ’ 7 ?n Me
AICl3, 100°C _N ” Me ph| OCOCF3)2
Me N o) CHC|3 Me
H Me MeO OM
o £2 ? E5 E6 )

Biét: c6 qua giai doan tao diene trung gian

Et
Hzo2 H,0
OH Na2003

Cau III (4,0 dzem) Hoéa hoc ciia limonene

Limonene 12 mdt monoterpene long khong mau, 13 thanh phan chinh (chlem
khoang 67 — 80%) trong tinh dAu budi. Limonene cé tdc dung giam dau dhu,
tang cudng hé micn dich, khur tring, bao quén thuc
phém,..
1. Mot nhém hoc sinh thyc hién tach tinh dau budi
trong phong thi nghiém theo cac budc nhu sau:

Budc 1: Ly 300 gam phﬁn mau xanh cta vo qua
budi, cit nhd, cho vao binh cau cb nhanh (khong qué
2/3 dung tich binh). Cho nudgc vao binh cép hoi nu6ce rdi
l&p bd dung cu nhu Hinh 3.1.

Bude 2: Thuc hién chung cat 161 cuon hoi nude
trong 2,5 gid bang cach dun sdi binh cap hoi nuéc dé
hoi nudc di qua binh chtta vo budi, cudn theo tinh dau
va ngung tu & sinh han.

Bude 3: Cho toan bd chét 1ong trong binh tam glac vao phéu chiét, thém dung dich NaCl bdo hoa vao phéu
chiét, lic déu. Dt phdu chiét 1én gia d& 10 phut tach 14y 16p tinh d4u & phia trén vao binh tam giéc kho.

Budc 4: Cho vao binh tam giac chira tinh diu mot lwong vira di MgSO4 khan, lic déu dén khi chét long
trong subt, gan 14y tinh déu budi.

Hay cho biét (khong cdn gzaz thzch) mdi phat biéu sau 14 PUNG hay SAI va ghi két qua vao bai lam:

a) Phuong phap chung cét 16i cudn hoi nuéc dung d8 tach tinh ddu budi ra khoi hdn hop do tinh diu budi
khong tan trong nuéc va d& bay hoi véi hoi nuée.

b) O bude 3, thém dung dich NaCl bdo hoa vio phéu chiét 13 dé 1am ting kha ning hoa tan cua tinh dau
budi trong nuée.

¢) O bude 3, dit phdu chiét 1én gi4 d& 10 phut nhim muc dich d& phan tinh diu budi con phén b6 trong
nuée di chuyén 1én 16p tinh déu & phia trén.

d) MgSOq khan sit dung trong buéc 4 ¢6 tic dung hut nuée @& 1am khd tinh ddu budi.

Biét: giai doan dAu c6 sinh ra gbc t do *CF3

4) Me

Me N @Cle MeO,C—==—CO,Me
e N/ EtN, K,CO3, toluene
Me COMe
COgH 2 khong khi

E7

Me‘@—( limonene
Me

Hinh 3.1: B chung cdt tinh ddu budi
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2. Tir limonene va céc hop chét hitu co khdng qua 4 nguyén tir carbon, d8 xuét so dd tdng hop polymer F1 va
hop chat F2.

Me Me O
Na/ - )—@‘Me _ MeOZC.—:—C;LMe
n
0 H
Me F1

limonene F2
3. Periplanone-B (C15H2003) 1a mot hop chit Me o
d&n du sinh hoc duoc phéan 14p tlr loai gidn OTHP 0
Periplaneta  americana ~ Chau ML _, ™o — &
Periplanone-B ¢ thé duoc tong hop t —>  MeOC__~ -
limonene qua chat trung gian G nhu sau: M SPh
Pong vong hop chit G bang céch dun hoi luu (R)_"emonene G periplanone-B

hdn hop G va NaHMDS trong DME thu duge 1

hgp chat G1 (C26H33048). Khir G1 bdi LiAlH4 rdi cho san phim phan ting v6i PhCOCI trong DMAP/pyridine,
tiép theo thily phén san phim trong méi trudng acid thu duge G2 (C27H34033). Xir 1i G2 v6i Na/naphthalene
trong THF & -78 °C thu duge G3 (C14H240). Oxi héa G3 bang PCC c6 miit NaOAc trong DCM thu dugc G4.
Cho G4 phan tmg véi PhSSO2Ph c6 mit LiHMDS, oxi héa san phAm thu dugc bang NalO4 trong methanol
duogc san pham G5 (C20H2603S). Pun hdi luvu hdn hgp gdm G5 va CaCO; trong toluene rdi xir i sén‘phém véi
TBHP c6 mit KH (potassium hydride) trong THF thu dugc G6 (C14H2002). Khudy hén hop gom G6 va
LiHMDS trong THF rdi thém MoOs/pyridine vao binh phan mg, sn pham trung gian dugce xu 1i tiep véi
TMSCI c6 mit imidazole trong THF thu dugc G7 (C17H280351). Cho G7 phén tng véi MesSI ¢ mét n-BulLi
trong THF roi xtr 1 sdn phdm véi TBAF thu dugc G8 (CisH2203). Xir I G8 v6i PCC trong DCM thu dugce

periplanone-B. ) )
B6 qua yéu to 14p thé, v& cong thirc cAu tao clia céc chit tir G1 dén G8.
Biér: MoOs/pyridine 13 tic nhén oxi héa Co-H ctia nhém carbonyl.

4. (+)-Fusicoauritone (C20H320z2) 1a mot diterPene c6 kha ning hoat héa huyét tvong mang nhay H*-ATPase.

Hop chét ndy c6 thé dugc téng hop theo so do sau:

Me Me

Wi 1. (Et0)3CMe, EtCO,H, t°

}“"@Me > HO sau do LiAIH, 1. BH3 sau d6 H,0,

2 H1 5 5 = H2 —
(S)-limonene Me 2. 20NNl g0y 2 O ) C1gHaaO
DIEA 3. MeCH=CHLi
1. (EtO)3CMe, 1. Nal, t°
0 au d6 TolSO,N MenpPPhg
Et(;(?gH.t H3 s olSOoNa_ 14 _Swern[O] CO,Me H6
sau do LiBH4 2. HBF,
C,gH4506S C24H4003S —
2 Na 28"148Y6 Tol 028 2. DIBALH C27H42038
saudo PCC
3. TsCl
Me e
1. NaHMDS, PhSeCl, H,0, Me H

1. NaOt-Bu H7 _2.DIBALH TsOH t-BuOClI ok
2. Swern [O] g Hg H9 H,0

. Cp7H4003S 3. Na, naphthalene CgoH320 CyoH320 2

sau d6 MnO,

o) Me fusicoauritone

Bo qua yéu té lap thé, vé cong thitc cAu tao clia cée chit tir H1 dén H4 va tir H6 dén H9. Biér: Swern [O]: (COCl),
DMSO, EtsN; qud trinh tao thanh H1 va H3 ¢6 bude chuyén vi [3,3]; ti H8 sang H9 c6 tao vong nam canh.

Céu IV (3,0 diém) Nghién ciu chuyén héa geraniol )\/\/k/\
Geraniol 1a alcohol terpene c6 trong cac tinh du cia cac loai ciy c¢6 mui thom nhu: X X"0H
hoa hong, sa palmarosa, s java,... geraniol

1. Corallocin A 1a mdt meroterpenoid tim thiy trong loai ndm Hericium erinaceus c6

2

tac dung lam gidm sy céing thang than kinh. Hay lap so dd tdng hop corallocin A tir hop chit J (dugc téng hop
tir geraniol) va cdc chét cho dudi day:

Et0,C7 X X" p-0 HO,C™ X X

I% —_— O
O —
MeO CO,Me /\N-CHO J corallocin A M0 0
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2. Tir geraniol tdng hop duge chét trung gian K rdi tir d6 tdng
hop erinacerin A (c6 kha ning khang té bao ung thu) nhu sau:

Pun néng hop chit K trong methanol & 100 °C thu duge hop
chét K1 (C29H3oNO2Si). Xir i K1 véi [RuCla(p-cymene)]a trong

methanol/nuée, thu 14y san phdm rdi cho phan tng tiép véi o

H,0, ¢6 mit TBAF trong methanol/THF thu dugc K2 = ll K
(C27H33NO3). Pun hdi luu K2 trong benzene ¢6 mit TsOH thu o) 0

duge K3 1a ddng phan cAu tao ciia K2. Syc khi oxygen vao dung A Ph

dich K3 trong DCM c¢6 mit methylene xanh trong didu kién N

chiéu sang, rdi thém tiép PPhs vao hdn hop thu dugc K4 MeO Y erinacerin A

(C27H33NO4). Oxi héa K4 bing PDC trong DCM thu duge

erinacerin A.

B qua yéu t6 1ap thé, v& cong thirc cAu tao ciia céc chét tir K1 dén K4. Biét: tir K thanh K1 ¢6 bude déng vong
[4+2]; K2 c6 chita nhém —OH; tir K3 thianh K4 c6 phén tmg ene.

3. Hyperforin (CssHs204) 14 thubc chéng suy nhugc, b gan, khang khuén, didu tri bénh lao,... Hyperforin c6 thé
tdng hop tir geraniol qua chét trung gian L nhu sau:

/K/\)VOH e TESOX\/\CT)>\/B" —

geraniol L
hyperforin
a) Tng hop cht trung gian L tr geraniol:
| OH Epoxyhéa MsCI LiBr Hg(OAc),, NaOH TESCI
= L1 > L2 — L3 > L4
CanHaO EtaN sau d6 NaBH4. H20 imidazole
geraniol L C1oH47BrO

Bo qua yéu t6 14p thé, v& cong thirc cu tao ctia céc chit tir L1 dén L4.
b) So db tdng hop hyperforin tir chat trung gian L:

OMe
_Na g LEBULL o sBULL g TMSOTE L g Phl(O,CCF3), TBHP
NHa 2. Ba|2. C13H2002 sau dé L ) m CZQH5204Si Cszcos, 02
OMe Me,C=CHCH,CI C29H5204Si N
(0] OMe
M5 BrBMe,, EtzN LiTMP M7 CgFs0C(S)CI M8
. doé ; —
C2ogH5005Si . TESO pyridine _
NaHCOj3, H,0 C2gH4505Si Cas5Ha7F506SSi
M6
SnBu
2" M /K/ . mp LuMPTMSCI
BEt; Hoveyda-Grubbs Il . 2. LITMP, i-PrC(O)CN
kh(")ng khi C31H5204Si y 033H5604Sl ) C40H70058i2
1. AcOH, Vi séng LDA ;
M12 > M13 el hyperforin
2. p-TsOH* H,0 sau d6 Li(2-Th)CuCN
C31 Hae04 ( ) 036H5404 DMSO

Me,C=CHCH,Br

Bo qua yéu t6 lap thé, vé cong thitc cAu tao ctia cée chat tir M1 dén M5 va tir M7 dén M13.

Biér: tiy M3 thanh M4 c6 sy hoat héa vong epoxy sau d6 m¢ vong epoxy ndi phan tir rdi tao thanh ketal; tir M4
thanh M5 1& qua trinh oxi héa chon loc nhém —~CHz~ allylic; tic nhén Hoveyda-Grubb II xtic tic cho phén tmg
ghép chéo (cross-metathesis); tdc nhén LiTMP, TMSCI ding dé silyl héa Csp2 & vi tri o cia nhém C=0.
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Cau V (3,5 diém) Héa sinh va hop chit cao phén ti
1. Céc nghién ctru ctia Frost va cong sy dd chi ra rang mot s6 hop chét thién nhién cé hoat tinh sinh hoc cao nhu
mitomyecin, rifamycin va ansamitocin ¢ thé dugc hinh thanh theo con dudng sinh tdng hop aminoshikimate tir
D-kanosamine (N5) (monosaccharide tao thanh khi thay th& nhém —OH & C? ciia D-glucose bing nhém -NHa va
giit nguyén lap thé C3).
Nguyén liéu d4u D-kanosamine cho qué trinh ndy duge nhém nghién ciu tdng hop héa hoc theo so b sau:

HO 1. Tf,0

ZnCly, H3POy 1.PDC pyridine HCI
0 acetone 2. NaBH, 2. NaN, LiAIH4 H,0

Nf ——> N2 —— N3 ——> N4 —— D-kanosamine

HO.,

HO OH C12H2006 C12H2006 CioH1gN3Os  Cq2H21NOs (N5)

OH

D-glucose

a) V& céu trtic 14p thé ciia N1, N2, N3, N4 va N5. Biét ring: N1, N2, N3 va N4 déu tdn tai & dang D-furanose.
b) Goi tén mbi quan hé lap thé gitra N1 va N2.

¢) Khong st dung phuong phap oxi hoa rdi khtr, @& xuét mot huéng chuyén héa khac nhim téng hop N2 tir N1.

2. Protein, hop chét cao phén tir, déng vai trd quan trong trong nhiéu qué trinh sinh héa ctia co thé. Ban chét
va luc tuong tac gifia phan tir thudc va protein déng vai trd quyét dinh t6i hidu qua va thoi gian hoat dong cua
thubc. Gia thiét twong tac chi xay ra gilta mach nhanh ctia cic don vi amino acid trong phén tir protein vdi
phén tir thudc. Céc cau héi trong phén ndy lién quan t6i mot s6 amino acid, phén tir thubc O1 va 02 duéi day.
?é‘iu tao Amino acid | Mach nhanh R 0 n-CeH n-CqqHaz
tong quat | asparagine —CH,CONH2 *(H\/\)J\ 613 L 5
glutamic acid |—CH,CH,CO,H OH 0 O‘j\

)R\ lysine —[CHy}-NH; "o o1 %02  tpy
H,N” “CO,H | serine —CH,0H (diéu trj trim cam) (chéng béo phi)
valine —CH(CHz3)2

Biét: phan tir thubc O1 ¢6 thé tao lién két ion va phén tir thubc 02 tao lién két cong hoa tri v6i nhitng protein
nhét dinh trong co thd; trong cac amino acid trén, cc nhém carboxylic acid ¢6 pKa tir 2 dén 5, c4c nhom
ammonium c6 pKa tir 9 dén 11.

a) Chi ra dang ton tai chu yéu cia valine, glutamic acid va lysine & pH 7,4.

b) Chi ra (c6 gidi thich) don vi amino acid trong protein c6 thd tao lién két ion véi O1 trong mdi trudng
sinh i ctia co thé (gid tri pH 6n dinh & 7,4).

¢) Don vi serine trong protein ¢ thd tao lién két cong héa tri v6i 02. V& co ché va san phim ctlia trong tac
nay (chi thé hién phin cAu triic mach nhanh cta serine).

NHCHO

3. Trong diéu kién thich hop, tic nhén ruthenium carbene, CHz=RuLx (Ln 1a phéi tir tro), cb thé xtc tic cho
phan ing md vong — polymer h6a mot s6 cycloalkene @8 hinh thanh hop chét polymer véi cAu tao ddc ddo.

Tién hanh tring hop (Z)-cyclooctene (P1) duéi tic dung ctia xtic tic CH2=RuLn thu duge polymer P2. Khi
thém mét lugng nho (Z)-1,2-diol-5-cyclooctene (P3) trong qué trinh tring hop (Z)-cyclooctene (P1) véi xuc
tac trén thu duoc san phdm polymer P4 c6 chita nh6m —OH. Xir Iy P4 véi CrO3/H2804 thu duge polymer P5
¢6 chira nhém carboxylic acid.

Biét: ruthenium carbene tham gia phan ting [2+2] véi cycloalkene; tAc nhan CrOs/H2SO4 trong didu kién
phan tmg khong oxi héa ndi doi ciia P4 va gi thiét mdi phén tir P4 chi chira duy nhét mot don vi P3.

a) V& cong thuc chu tao cuia polymer P2. Viét co ché cho sy hinh thanh P2.

b) V& cong thirc cAu tao ciia polymer P4 va P5.

¢) Xuc tic ruthenium carbene cfing dugc sit dung trong phan OTES OTES
(ng dong vong din xuét diene P6 dé tao thanh cyclooctene P7 theo — CH,=RuL,
so db bén. Chi ra (c6 giai thich) cin tién hanh phan tng véi ndng —
5 P6 cao hay thip dé han ché s polymer héa c6 thé xay ra trong - By
phén Gng nay.
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Ciau VI (4,0 di¢m) Hoéa hoc cic hop chit chromium
Chromium 1 kim loai chuyén tiép dién hinh, ¢6 nhiéu tmg dung trong cong nghiép luyén kim, ma dién...
Trong hop chit, chromium c6 nhidu s8 oxi héa, trong d6 s oxi héa dién hinh nhét 13 +3 va +6. Phirc chét
chromium (I11) tro, phan tmg trao d&i phéi tir ciia chiing x4y ra rét chdm, nén c6 thé phan 14p dugc nhiéu dang
‘ddng phan.
Biét: (s): rén, (ag): dung dich nudc.
1. Trong dung dich, Cr(VT) c6 thé tdn tai & dang Cr207>, HCrO4, CrO4>" theo céc can bang sau:
Cr07 + Ho0 = 2Cr04> +2H* 6.1) K=107146
HCrO4 = H' + CrO4* 6.2) Ka=1076%
Khi tham gia phan (g oxi héa khit, Cr(VI) thudng bj khir thanh Cr(IIT). Tty thudc vao pH, san phém khir c6
thé tn tai & céc dang nhu Cr3*, Cr(OHY?", Cr(OH)3, Cr(OH)4~. Hiing s6 cén bing clia céc qud trinh nhu sau:

Cr’* + Ho0 = Cr(OH)* + HY (6.3) =109
Cr(OH)s(s) = Cr*" +30H" (6.4) K, = 1073020
Cr(OH)s(s) + H20 = Cr(OH)4 + H' (6.5) Ky = 1071430

Sir dung céc can béng thich hop tir (6.1) dén (6.5) va thé khir chuln ctia cgp Cr20,>, HY/Cr’* (E°=1,33 V),
tinh thé cia dién cyc Pt nhing vao dung dich X gdm Cr207% 3,00x1072 M, Cr** 8,00x107 M ¢6 pH duge duy
tri ¢o dinh & cac gia tri pH =2 va pH = 14.

2. Xét ddy chuyén héa mot s& hop chat chromium.
a) X4c dinh c¢dng thirc hda hoc cac hop chét
clia chromium tir X1 dén X4. Cho biét X2 chira
54,93% khoi lugng 1a Cr. 220°C
b) Cho CrO; thc dung v6i SOCL long & nhiét X2(s) X3 (ag) + X4(aq)
d6 thap thu duoc hop chit X5 méau do nh den. Hoa tan 1,571 gam X5 trong lwong du dung dich Ba(OH), thu duge
1,520 gam két toa vang va dung dich xanh lyc nhat. Sau khi loc bo két tua, cho H202 du vao dich loc rdi dun
néng thdy xuét hién thém 0,760 gam két tiia vang.
i) Bang tinh toan, x4c dinh X5. Cho biét phén tir X5 chi chita 1 nguyén ti Cr.
ii) Viét cac phuong trinh phan tmg.
3. Phan tng giita CrCl, va dung dich chita NH; d3c va NH4Cl déc trong khong khi thu dugc phirc chét Y1,
con trong khi quyén tro thu dugc phire chét Y2. Tt phan tng ctia Y2 v6i dung dich chita NaNO2 va NH4ClI ¢6
thé phén 14p dugc hai phirc chit Y3 va Y4. Cho Y4 téc dung v6i dung dich H2C204 déic thu dugc phitc chit Y5.
Pun néng Y5 trong HCl déc, rdi sdy san phdm thu dugce & khoang 120 °C thu dugc phirc chét Y6. Hoa tan m1 gam
mdi phtic chit vao nuéce rdi cho tac dung ngay véi dung dich chira lugng du AgNO3 thi thu duge mz gam két
tiia AgCl. Ham lugng Cr, Cl va ti 18 m2 : m1 clia mot s6 phitc chét cho trong bang sau:

H,S(ag) d
2S(aq) Y x1(s)

CrO;(s) —

H,SO, (lodng)

Y1 Y3 Y4 Y5 Y6
% khoi lugng Cr 22,20 21,85 23,11 21,36 22,96
% khéi lugng Cl 37,89 29,83 31,56 14,58 47,02
my . mi 1,53 1,21 1,27 0,59 0,63

Biét: Céc phirc chét déu ¢ dang khan, cé cdu tric bét dién va khong chita nude trong cau ndi. Trir Y1, céc chét con
lai déu 12 phirc chét don nhén. Phitc chét Y2 chi chita 1 loai phéi tir. Phitc chét Y3 c6 moment tir ¢ = 1,74 ug; v6i
1 =+Jnx(n+2),trongdoé:nla sb electron doc than.
a) V& cAu tric ctia céc phirc chét tir Y1 dén Ye.
b) Thyc nghiém cho thdy nguyén tir Cr trong Y3 c6 sb oxi hoa +3, dwa vao dic didm chu tao, giai thich gid
tri moment tir ctia Y3.
HET
* Thi sinh KHONG duoc stk dung tai liéu;
* Gidm thi KHONG gidi thich gi thém.
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