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Linh vwe ky thuat dwoc dé cap

Sang ché dé xuit hop chét pyrazolon-azo dugc thé bing bixyclo c6 cong
thirc (1), quy trinh didu ché va duoc phim chira hop chat nay. Hop chét nay duoc
st dung lam chét chu vén cua thu thé thrombopoietin.

Tinh trang ky thuit ciia sang ché

Thrombopoietin (TPO), con goi 1a yéu t6 phat trién va sinh trudng té bao
nhan khéng 15 (megakaryocyte growth va development factor: MGDF), yéu td
kich thich tao tiéu ciu (thrombocytopoiesis stimulating factor: TSF), phdi tit bach
cAu tang sinh tuy ¢ (c-myeloproliferative leukemia ligand: c-Mpl), phdi tir mpl
hoiic megapoietin, 14 glycoprotein c6 lién quan dén viéc tao ra tidu cau. Xem tai
liéu: Wendling, F., et. al., Biotherapy 10(4): 269-77 (1998); Kuter D.1. et al., The
Oncologist, 1: 98-106 (1996); Metcalf, Nature 369: 519-520 (1994).

Trong mdt sb trudng hop, hoat tinh ciia TPO 13 nhd su gin két cia TPO
v6i thu thé TPO (con goi 14 MPL). Thu thé TPO da duoc tach dong va trinh tu
axit amin cda no ciling dugc mo ta. Xem tai li€u: Vigon et al., Proc. Nat. Acad.
Sci., 89: 5640-5644 (1992). _

TPO 1a polypeptit duogc glycosyl hoa bang 332-axit amin déng vai trd then
chdt trong viéc didu hoa viée tao ra té bao nhan khdng 19, va & qué trinh ma trong
d6 céc tidu ciu dugc tao ra bing té bao nhan khdng 16 tiy xuong. Xem ti licu:
Kuter et al., Proc. Natl. Acad. Sci. USA 91: 11104-11108 (1994); Barley et al.,
Cell 77:1117-1124 (1994); Kaushansky et al., Nature 369:568-571 (1994);
Wendling et al., Nature 369: 571-574 (1994); va Sauvage et al., Nature 369: 533-
538 (1994). TPO duoc tao ra & gan nhung chirc ning chu yéu ¢ tiy xuong, & d6
n6 kich thich su biét hoa té bao gbc thanh té bao nguyén ban c6 nhan khong 16 va
kich thich su tdng sinh, su tao thé nhan da boi cua té bao nhan khéng 16 va cudi
cling, di vao vong toan hoan tiéu cau & co thé. TPO ciing 14 thé didu hoa chinh

trong céc truong hgp lién quan dén viéc giam ti€u cau va & mdt s6 nghién ciru
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bao gdm sy gia ting sb lugng tiéu ciu, kich thudc tiéu ciu va viéc dua cac dong
vi vao tiéu cdu cua dong vat nhin. Xem tai liéu: Metcalf Nature 369: 519-520
(1994). Pic biét, TPO dugc xem 14 c6 tac dung dén viéc san sinh céc té bao nhan
khéng 16 théng qua mot sb con dudng: (1) né giy ra su gia ting kich thudc va sb
lwong té bao nhan khéng 16; (2) 1am gia ting ham lwong ADN, cac dang da boi
va sb lugng cuia t& bao nhan khéng 16; (3) né 1am gia ting sy ndi nguyén phan
cta té bao nhan khdng 15; (4) n6 lam gia ting sb lwong t& bao nhan khéng 16
treong thanh; (5) n6 1am gia ting ty 1& phan trim cta té bao tién than, s lwong té
bao dwong tinh axetylcholinesteraza nho, s6 lugng té bao tiy xuong.

Tiu cau 1a cn thiét d6i véi viéc dong mau. Khi sb lwong tiéu ciu qua
thip, bénh nhén c6 nguy co bi tir vong so sy xuit huyét manh mé&. Do d6, TPO
dugc st dung cho ca viée chin doan va diéu trj céc rbi loan huyét hoc khéc nhau,
vi du, cac bénh chu yéu do su thiéu hut tiéu cau. Tuong tu, TPO c6 thé 13 hitu ich
dé diéu tri c4c tinh trang gidm tiéu clu, dic biét 13 tinh trang do li€u phép héa
hoc, liéu phap phéng xa hoic su cdy ghép tuy xwong dé diéu trj bénh ung thu
hodc u lympho gay ra.

Do su khoi phuc ham lugng tiéu cAu chdm & cic bénh nhan méc tinh trang
giam tiéu cdu 1a mét van d& nghiém trong, mong mudn tao ra hop chét dé diéu tri
tinh trang giam tiéu cdu bang cach tac dung nhu mdt chit gidng nhu TPO. Cach
day mot vai nim, sy phat trién cta chit peptit gibng nhu TPO di dugc thong béo
(WO96/40750, WO98/25965). Cac peptit ndy dugc thiét ké dé gin két va hoat
hoa thu thé TPO (TPO-R) nhung khéng c6 trinh tu tvong ddng véi TPO tu nhién.
Trong nhing nim gin diy, mot sb chat gidng nhu TPO phén ti nho di duge
thong béo, bao gém 1,4-benzodiazepin-2-on (JP11001477), phtc hgp kim loai
thu dugc tir phdi t&r nén Schiff (W099/11262), din xuit polyamin vong
(W000/28987), thiazol-2-yl-benzamit (WO01/07423, WO01/53267), dan xuét
azo-aryl (WO00/35446, WO01/17349), 2-aryl-naphthimidazol (WO01/39773,
WO01/53267), va dan xuit semicarbazon (W0O01/34585). O hé trén co s& té bao,
tht ca cac phan tir ndy c6 thé hoat hoa con dwdng tai nap tin hiéu phu thudc vao
su ¢6 mit cua thy thé TPO trén mang t& bao. Mot s loai hogp chit nhit dinh c6

tac dung truc tiép 1én chinh thy thé TPO. D3 dugc théng bio ring mét sd din
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xuét thiosemicarbazon dugc thé nhit dinh 13 cac chét chi vén thuc sy hitu hiéu
cta thy thé TPO. Mét sb hop chit dugc wu tién nhat thudc loai nay duge nhan
thdy 1a kich thich su ting sinh va biét héa cac dong té bao chiu trach nhiém vé
TPO & ngudi va TPO & méi trudng nudi ciy tily xwong & ngudi cé ndng do dudi
100nM.

Mot sb patent da chuyén nhwong cho GlaxoSmithKline mo ta chét twong
tu thrombopoietin, eltrombopag (WO000/189457, WO01/089457,
W02006/064957), c6 hoat tinh tbt.

Bén chit ki thuat ciia sing ché

Sang ché dé xuit hop chét 1am chét chi vén thyu thé TPO va cac chit gidng
véi TPO.

Dé giai quyét sy han ché cia giai phap di biét, sang ché dé cap dén hop
chit cua din xuit pyrazolon-azo duoc thé hai vong c6 cong thirc (I) va tautome,
chit ddng phan d6i anh, chit ddng phan khong dbi quang, raxemic, mudi, hydrat
hoic solvat dugc dung ciing nhu chit chuyén héa, tién chét chuyén héa hoc tién

dugc chat cia chiing:

trong do6:

A dugc chon tir nhém bao gdm cacbon va oxy;

R duoc chon tir nhém bao gém hydro va alkyl;

mdi nhém Ry, Ry, R va Ry doc 1ap duge chon tir nhém bao gdm hydro,
alkyl, alkoxy, halogen, aryl va heteroaryl, trong &6 mdi aryl hoic heteroaryl tity y
dugc thé b%mg mdt hodic nhidu nhém duge chon tir nhém bao gém alkyl, halogen,
hydroxyl, tetrazolyl, imidazolyl, dihydroimidazolyl, axit carboxylic va este cua

axit carboxylic;
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mdi nhom Rs, R va Ry doc 14p duge chon tir nhém bao gém hydro, alkyl,
alkoxy, halogen, hydroxyl, amino, nitro, xyano, axit carboxylic va este cua axit
carboxylic;

mdi nhém Ry, Ry, Ry va Ry; ddc 1ap dugc chon tir nhém bao gdm hydro va
alkyl; va

nla 0, 1 hoac 2.

Theo phuong 4n dugce vu tién cia sang ché:

A duogc chon tir nhém bao gém cacbon va oxy;

R duoc chon tir nhém bao gdm hydro va alkyl;

R; duoc chon tir nhém bao gdm aryl va heteroaryl, trong d6 mdi aryl hodc
heteroaryl tity v dugc thé bing mét hodc nhidu nhém dugc chon tir nhém bao
gdm alkyl, halogen, hydroxyl, tetrazolyl, imidazolyl, dihydroimidazolyl, axit
carboxylic va este cla axit carboxylic;

mdi nhém R,, R; va Ry ddc 1ap duge chon tir nhdém bao gém hydro, alkyl,
alkoxy va halogen;

mdi nhom Rs, R va Ry doc 14p duoc chon tir nhém bao gém hydro, alkyl,
alkoxy, halogen, hydroxyl, amino, nitro, xyano, axit carboxylic va este cla axit
carboxylic;

mdi nhém Rg, Ry, Ry va Ry; doc 14p duge chon tir nhém bao gém hydro
va alkyl; va

nla 0, 1 hoac 2.

Hop chét c6 cong thirc (I) theo séng ché bao gdm, nhung khong chi gi¢i

han §&:

Vi du so Cau trac Tén

Axit 2'-hydroxy-3'-[N'-(1-indan-5-yl-3-

= o metyl-5-0x0-1,5-dihydro-pyrazol-4-
1 Ly wi " o

° H O i yliden)-hydrazino]-biphenyl-3-

carboxylic




29053

Qo L
0
F

Axit 5'-floro-2'-hydroxy-3'-[N'-(1-
indan-5-yl-3-metyl-5-oxo-1,5-dihydro-
pyrazol-4-yliden)-hydrazino]-biphenyl-

3-carboxylic

IN..
ooy
OH
(0]

Axit 2'-hydroxy-3'-{N'-[3-metyl-5-oxo0-
1-(5,6,7,8-tetrahydro-naphtalen-2-
yl)-1,5-dihydro-pyrazol-4-yliden]-
hydrazino}-biphenyl-3-carboxylic

:N_

ps8de

O HN OH
Sas

Axit 5'-floro-2'-hydroxy-3'-{N'-[3-
metyl-5-oxo0-1-(5,6,7,8-tetrahydro-
naphtalen-2-yl)-1,5-dihydro-pyrazol-4-
yliden]-hydrazino}-biphenyl-3-

carboxylic

”%N v
O HN
J

Axit 3'-[N'-(1-bixyclo[4.2.0]octa-
1(6),2,4-trien-3-yl-3-metyl-5-oxo-1,5-
dihydro-pyrazol-4-yliden)-hydrazino]-

2'-hydroxy-biphenyl-3-carboxylic

Etyl este cia axit 5-(2-hydroxy-3-{N'-
[3-metyl-5-0x0-1-(5,6,7,8-tetrahydro-
naphtalen-2-yl)-1,5-dihydro-pyrazol-4-
yliden]-hydrazino}-phenyl)-1,2,4-
trimetyl-1H-pyrol-3-carboxylic

Axit 3'-{N'-[1-(2,3-dihydro-benzofuran-
5-yl)-3-metyl-5-oxo0-1,5-dihydro-
pyrazol-4-yliden]-hydrazino}-2'-
hydroxy-biphenyl-3-carboxylic

2-(3,3-dimetyl-indan-5-yl)-4-{[2-
hydroxy-3'-(1H-tetrazol-5-yl)-
biphenyl-3-yl]-hydrazono}-5-metyl-
2,4-dihydro-pyrazol-3-on
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Axit 5-{2-hydroxy-3-[N'-(1-indan-5-yl-
3-metyl-5-o0xo0-1,5-dihydro-pyrazol-4-
yliden)-hydrazino]-phenyl }-furan-2-

carboxylic

10

4-{[2-hydroxy-3'-(1 H-tetrazol-5-yl)-
biphenyl-3-yl]-hydrazono}-5-metyl-2-
(5,6,7,8-tetrahydro-naphtalen-2-yl)-2,4-
dihydro-pyrazol-3-on

11

Axit 2'-hydroxy-5'-metyl-3'-{N'-[3-
metyl-5-ox0-1-(5,6,7,8-tetrahydro-
naphtalen-2-yl)-1,5-dihydro-pyrazol-4-
yliden]-hydrazino}-biphenyl-3-

carboxylic

12

Axit 5-(3-{N'-[1-(3,3-dimetyl-indan-5-
yl)-3-metyl-5-oxo0-1,5-dihydro-
pyrazol-4-yliden]-hydrazino}-2-
hydroxy-phenyl)-thiophen-2-carboxylic

13

Axit 3'-{N'-[1-(2,3-dihydro-benzofuran-
5-yl)-3-metyl-5-o0xo0-1,5-dihydro-
pyrazol-4-yliden]-hydrazino}-2'-
hydroxy-5'-metyl-biphenyl-3-

carboxylic

14

Axit 3'-{N'-[1-(2,3-dihydro-benzofuran-
5-yl)-3-metyl-5-o0x0-1,5-dihydro-
pyrazol-4-yliden]-hydrazino}-5'-flo-2'-
hydroxy-biphenyl-3-carboxylic

15

Axit 5-(2-hydroxy-3-{N'-[3-metyl-5-
oxo-1-(5,6,7,8-tetrahydro-naphtalen-2-
yl)-1,5-dihydro-pyrazol-4-yliden]-
hydrazino}-phenyl)-furan-2-carboxylic
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16

Axit 3'-{N'-[1-(3,3-dimetyl-indan-5-yl)
-3-metyl-5-oxo0-1,5-dihydro-pyrazol
-4-yliden]-hydrazino}-2'-hydroxy-
5'-metyl-biphenyl-3-carboxylic

17

OH
O HN

%

Axit 3'-{N'-[1-(3,3-dimetyl-indan-5-yl)
-3-metyl-5-oxo0-1,5-dihydro-pyrazol
-4-yliden]-hydrazino}-5'-floro-2'
-hydroxy-biphenyl-3-carboxylic

18

?%N OH
o) HN\©I>\"/

Axit 5-{2-hydroxy-3-[N'-(1-indan-5-yl-
3-metyl-5-o0xo0-1,5-dihydro-pyrazol-4-
yliden)-hydrazino]-phenyl}-thiophen-2-

carboxylic

19

Axit 2'-hydroxy-3'-{N'-[3-metyl-5-oxo-
1-(1,1,3,3-tetrametyl-indan-5-yl)-1,5-
dihydro-pyrazol-4-yliden]-hydrazino}-
biphenyl-3-carboxylic

20

OH
o] HN

Axit 2'-hydroxy-5'-metyl-3'-{N'-[3-
metyl-5-oxo0-1-(1,1,3,3-tetrametyl-

indan-5-yl)-1,5-dihydro-pyrazol-4-
yliden]-hydrazino }-biphenyl-3-

carboxylic

21

Axit 3'-[N'-(1-bixyclo[4.2.0]octa-
1(6),2,4-trien-3-yl-3-metyl-5-oxo0-1,5-
dihydro-pyrazol-4-yliden)-hydrazino]-
2'-hydroxy-5'-metyl-biphenyl-3-

carboxylic

22

Axit  5-{3-[N'-(1-bixyclo[4.2.0]octa-
1(6),2,4-trien-3-yl-3-metyl-5-oxo0-1,5-
dihydro-pyrazol-4-yliden)-hydrazino]-
2-hydroxy-phenyl }-furan-2-carboxylic
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2-bixyclo[4.2.0]octa-1(6),2,4-trien-3-yl-
4-{[2-hydroxy-3'-(1H-tetrazol-5-yl)-

N
23 l:[ j SN OH X
° O O ’g M| biphenyl-3-yl]-hydrazono}-5-metyl-
2,4-dihydro-pyrazol-3-on
Axit 5-{2-hydroxy-3-[N'-(1-indan-5-yl-
lN_
NS 3-metyl-5-0x0-1,5-dihydro-pyrazol-4-
24 <j©r o HN ’ /s\ OH 4 YAOPY
0 yliden)-hydrazino]-5-metyl-phenyl}-
thiophen-2-carboxylic
Axit 5-(2-hydroxy-3-{N'-[3-metyl-5-
55 géijﬁN_\ o oxo-1-(1,1,3,3-tetrametyl-indan-5-yl)-
N T\
’ NG%OH 1,5-dihydro-pyrazol-4-yliden]-
hydrazino}-phenyl)-furan-2-carboxylic
Axit 3'-[N'-(1-bixyclo[4.2.0]octa-
N= ArienR-vl- _5_ - -
NW#'}‘ . O 1(6),2,4-trien-3-yl-3-metyl-5-oxo-1,5
26 E(j O HN O oi | dihydro-pyrazol-4-yliden)-hydrazino]-
I ° 5'-floro-2'-hydroxy-biphenyl-3-
carboxylic
? 4-{[2-hydroxy-3'-(1H-tetrazol-5-yl)-
N, <y OH . 2ol A e
27 C@” N TN” biphenyl-3-yl]-hydrazono}-2-indan-5
yl-5-metyl-2,4-dihydro-pyrazol-3-on
Axit 4-(2-hydroxy-3-{N'-[3-metyl-5-
N=
PN oxo-1-(5,6,7,8-tetrahydro-naphtalen-2-
28 Q@mi " B o , Y
y yl)-1,5-dihydro-pyrazol-4-yliden]-
ydrazino}-phenyl)-furan-2-carboxylic
Axit 2'-hydroxy-3'-[N'-(1-indan-5-yl-3-
20 @N?NN OH O o metyl-5-0x0-1,5-dihydro-pyrazol-4-
O o liden)-hydrazino]-5'-metyl-biphenyl-3-
carboxylic
N= 5 Axit 3'-{N'-[1-(3,3-dimetyl-indan-5-yl
30 &@r”\}% OH {N'-[1-( ty yD
o

-3-metyl-5-0x0-1,5-dihydro-pyrazol-4-
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yliden]-hydrazino}-2'-hydroxy-
biphenyl-3-carboxylic

31

Axit 4-{2-hydroxy-3-[N'-(1-indan-5-yl-
3-metyl-5-oxo0-1,5-dihydro-pyrazol-4-
yliden)-hydrazino]-phenyl}-furan-2

-carboxylic

32

4-{[4'-(4,5-dihydro-1H-imidazol-2-
yl)-2-hydroxy-biphenyl-3-yl]-
hydrazono}-2-indan-5-yl-5-metyl-2,4-
dihydro-pyrazol-3-on

33

Axit 5-(2-hydroxy-5-metyl-3-{N'-[3-
metyl-5-ox0-1-(5,6,7,8-tetrahydro-
naphtalen-2-yl)-1,5-dihydro-pyrazol-4-
yliden]-hydrazino }-phenyl)-thiophen-2-

carboxylic

34

Axit 5-(3-{N'-[1-(3,3-dimetyl-indan-5-
yl)-3-metyl-5-oxo0-1,5-dihydro-pyrazol-
4-yliden]-hydrazino}-2-hydroxy-5-etyl-
phenyl)-thiophen-2-carboxylic

35

Axit 5-{3-[N'-(1-bixyclo[4.2.0]octa-
1(6),2,4-trien-3-yl-3-metyl-5-oxo-1,5-
dihydro-pyrazol-4-yliden)-hydrazino]-
2-hydroxy-5-metyl-phenyl}-thiophen-

2-carboxylic

36

Axit 5-(2-hydroxy-3-{N'-[3-metyl-5-
oxo-1-(5,6,7,8-tetrahydro-naphtalen-2-
yl)-1,5-dihydro-pyrazol-4-yliden]-
ydrazino}-phenyl)-thiophen-2-

carboxylic

-10-
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37

Axit 5-{3-[N'-(1-bixyclo[4.2.0]octa-
1(6),2,4-trien-3-yl-3-metyl-5-oxo0-1,5-
dihydro-pyrazol-4-yliden)-hydrazino]-
2-hydroxy-phenyl}-thiophen-2-

carboxylic

38

Axit 2'-hydroxy-3'-{N'-[3-metyl-1-(3-
metyl-indan-5-yl)-5-oxo0-1,5-dihydro-
pyrazol-4-yliden]-hydrazino }-biphenyl-

3-carboxylic

39

IN_

N\N oH

o N OH
T

Axit 2'-hydroxy-5'-metyl-3'-{N'-[3-
metyl-1-(3-metyl-indan-5-yl)-5-oxo-
1,5-dihydro-pyrazol-4-yliden]-
hydrazino}-biphenyl-3-carboxylic

40

Axit 5-(2-hydroxy-3-{N'-[3-metyl-1-(3-
metyl-indan-5-yl)-5-oxo0-1,5-dihydro-
pyrazol-4-yliden]-hydrazino}-phenyl)-
thiophen-2-carboxylic

41

Axit 3'-{N'-[1-(3-etyl-indan-5-yl)-3-
metyl-5-0x0-1,5-dihydro-pyrazol-4-
yliden]-hydrazino}-2'-hydroxy-
biphenyl-3-carboxylic

42

Axit 3'-{N'-[1-(3-etyl-indan-5-yl)-3-
metyl-5-o0x0-1,5-dihydro-pyrazol-4-
yliden]-hydrazino}-2'-hydroxy-5'-
metyl-biphenyl-3-carboxylic

43

Axit 5-(3-{N'-[1-(3,3-dimetyl-indan-5-
yl)-3-metyl-5-oxo0-1,5-dihydro-pyrazol-
4-yliden]-hydrazino}-2-hydroxy-
phenyl)-furan-2-carboxylic

-11-
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44

Axit 5-(2-hydroxy-3-{N'-[3-metyl-1-(3-
metyl-indan—S -yl)-5-0x0-1,5-dihydro-
pyrazol-4-yliden]-hydrazino }-phenyl)-

furan-2-carboxylic

45

Axit 5-(3-{N'-[1-(2,2-dimetyl-indan-5-
yl)-3-metyl-5-ox0-1,5-dihydro-pyrazol-
4-yliden]-hydrazino}-2-hydroxy-
phenyl)-furan-2-carboxylic

46

Axit 5-{2-hydroxy-3-[N'-(1-indan-5-yl-
3-metyl-5-ox0-1,5-dihydro-pyrazol-4-
yliden)-hydrazino]-5-metyl-phenyl}-

furan-2-carboxylic

47

Axit 2-{2-hydroxy-3-[N'-(1-indan-5-yl-
3-metyl-5-ox0-1,5-dihydro-pyrazol-4-
yliden)-hydrazino]-phenyl}-5-metyl-

thiazol-4-carboxylic

48

Etyl este cua axit 5-{2-hydroxy-3-[N'-
(1-indan-5-yl-3-metyl-5-o0xo0-1,5-
dihydro-pyrazol-4-yliden)-hydrazino]-
phenyl}-1,2,4-trimetyl-1H-pyrol-3-

carboxylic

49

Axit 5-(2-hydroxy-3-{N'-[3-metyl-5-
oxo-1-(1,1,3,3-tetrametyl-indan-5-yl)-
1,5-dihydro-pyrazol-4-yliden]-
hydrazino}-phenyl)-thiophen-2-

carboxylic

50

Axit 5-(2-hydroxy-5-metyl-3-{N'-[3-
metyl-5-oxo-1-(5,6,7,8-tetrahydro-
naphtalen-2-yl)-1,5-dihydro-pyrazol-4-
yliden]-hydrazino }-phenyl)-furan-2-

-12-
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carboxylic

51

Axit 4-(2-hydroxy-3-{N'-[3-metyl-5-
oxo0-1-(5,6,7,8-tetrahydro-naphtalen-2-
yl)-1,5-dihydro-pyrazol-4-yliden]-
hydrazino }-phenyl)-thiophen-2-

carboxylic

52

Axit 4-{2-hydroxy-3-[N'-(1-indan-5-yl-
3-metyl-5-oxo-1,5-dihydro-pyrazol-4-
yliden)-hydrazino]-phenyl}-thiophen-2-

carboxylic

53

Axit 5-(2-hydroxy-3-{N'-[3-metyl-5-
oxo-1-(5,6,7,8-tetrahydro-naphtalen-2-
yl)-1,5-dihydro-pyrazol-4-yliden}]-
hydrazino }-phenyl)-2-metyl-furan-3-

carboxylic

54

Metyl este cua axit 5-(2-hydroxy-3-{N'-
[3-metyl-5-0x0-1-(5,6,7,8-tetrahydro-
naphtalen-2-yl)-1,5-dihydro-pyrazol-4-
yliden]-hydrazino }-phenyl)-furan-2-

carboxylic

55

Metyl este cua axit 5-{2-hydroxy-3-[N'-
(1-indan-5-yl-3-metyl-5-oxo0-1,5-
dihydro-pyrazol-4-yliden)-hydrazino]-
phenyl}-furan-2-carboxylic

56

Axit 3'-{N'-[1-(2,2-dimetyl-indan-5-yl)-
3-metyl-5-o0x0-1,5-dihydro-pyrazol-4-
yliden]-hydrazino}-2'-hydroxy-
biphenyl-3-carboxylic

57

Axit 4-(2-hydroxy-3-{N'-[3-metyl-5-
oxo-1-(5,6,7,8-tetrahydro-naphtalen-2-
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y1)-1,5-dihydro-pyrazol-4-yliden]-
hydrazino}-phenyl)-1H-
pyrol-2-carboxylic

Axit 4-{2-hydroxy-3-[N'-(1-indan-5-yl-

\ 3-metyl-5-oxo0-1,5-dihydro-pyrazol-4-
58 C@Wﬁ o O T
yliden)-hydrazino]-phenyl}-1H-pyrol-

2-carboxylic

hodc mubi, hydrat ho#c solvat dugc dung cua chung.
Sang ché con @& xuét hop chit co cong thire (TA), cling nhu hop chét trung
gian dé téng hop hop chét c6 cong thirc (I):

trong do:

A duogc chon tir nhém bao gém cacbon va oxy;

mdi Rs, Rg v Ry doc 1ap duogc chon tr nhém bao gém hydro, alkyl,
alkoxy, halogen, hydroxyl, amino, nitro, Xyano, axit carboxylic va este clla axit
carboxylic;

mdi Rg, Ry, Rjp va Ry; ddc lap duoc chon tir nhém bao gdm hydro va
alkyl; va
nla 0, 1 hoac 2.

Tt hon, néu hop chat c6 cong thirc (IA) theo séng ché bao gdm, nhung

khong chi gidi han &:
S6 Céu trtic Tén
,N? 2-bixyclo[4.2.0]octa-1(6),2,4-trien-3-yl-
1 N
E©/ o 5-metyl-2,4-dihydro-pyrazol-3-on
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2-Indan-5-yl-5-metyl-2,4-dihydro-

pyrazol-3-on

5-metyl-2-(5,6,7,8-tetrahydro-naphtalen-
2-yl)-2,4-dihydro-pyrazol-3-on

2-(2,3-dihydro-benzofuran-5-yl)-5-
metyl-2,4-dihydro-pyrazol-3-on

5-metyl-2-(3-metyl-indan-5-yl)-2,4-
dihydro-pyrazol-3-on

2-(3-etyl-indan-5-yl)-5-metyl-2,4-
dihydro-pyrazol-3-on

2-(3,3-dimetyl-indan-5-yl)-5-
metyl-2,4-dihydro-pyrazol-3-on

2-(2,2-dimetyl-indan-5-yl)-5-
metyl-2,4-dihydro-pyrazol-3-on

5-metyl-2-(1,1,3,3-tetrametyl-
indan-5-yl)-2,4-dihydro-pyrazol-3-on

cong thue (IA), bao gbm bude sau:

sy

2.8nCl,

ot NaNo2
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bing phan tng diazo; khit hop chit trung gian thu dugc bang thiéc diclorua dé
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axetoaxetat, trong dung moi thich hgp, nhu axit axetic, etanol va dung mdi tuwong
tu bang phan tng lién hop dé tao ra hop chét cé cong thirc (1A).
Theo phuong 4n khic, sang ché dé xult quy trinh diéu ché hop chét ¢6

cong thire (I), bao gdm céc buédce sau:

1) 1))

Cho hop chét anilin dugc thé phan ting v6i natri nitrit trong axit thich hop
nhu axit nitric, axit sulfuric, axit clohydric, bﬁng phan tng diazo; cho hgp chét
trung gian thu dugc phan Gmg véi hop chét ¢ cong thitc (IA) trong bazo thich
hop, nhu natri bicacbonat, kali hydro cacbonat, bing phan tng lién hop dé tao ra
hop chit c6 cong thirc (I).

Sang ché dé xuét hop chit c6 cong thirc (I) va cong thitc (IA) dugc st
dung dé didu ché chét cha van thy thé TPO.

Sang ché d& xudt hop chéit c6 cong thirc (I) va cong thitc (IA) duge su
dung dé san xuét thudc dé diéu tri tinh trang giam tidu cAu. Ngoai ra, thudc nay
c6 thé duoc st dung cing v6i mot lugng cho tic dung diéu tri cia mdt hoic
nhiéu duoc chit dugc chon tir nhém bao gém yéu t§ kich thich tao cum, cytokin,
chemokin, an intolokin hodic chit chii van hodic chit dbi khéng thu thé cytokin,
thy thé tan, khang thé chit chu van hoic chét dbi khéng thu thé hoic mot hodic
nhidu peptit hoic hop chit phan tir nhé c6 co ché gibng nhu co ché cia cac thube
nay.

Sang ché dé xuét dugc phdm chira mot lugng cho tac dung didu trj cta
hop chét c6 cong thirc (I) va cong thiac (IA), hodc mubi, hydrat hodc solvat dugc
dung ctia chiing. Hon nita, dugc phim nay c6 thé duge ddng st dung véi mot

lugng cho tac dung diéu tri ciia mot hoic nhiéu dugc chit dugc chon tir nhém
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bao gém nhan t6 kich thich tao cum, cytokin, chemokin, an intolokin hodc chét
cht vén thu thé xytokin. Sang ché cling mo ta viéc sit dung dugc phim nay dé
san xuét thudc diéu tri tinh trang giam tiéu cau.

Thuat ngit “ddng st dung” c6 nghia 14 sir dung ddng thoi hodc sir dung lan
luot riéng r& hop chét theo sang ché.

Sang ché dé xuit quy trinh didu ché duoc phdm chira chit mang hodc chit
pha lodng dugc dung va mét lugng cho tic dung didu tri ctia hop chét c6 cong
thirc (I) va cong thirc (TA), ciing nhuy mudi, hydrat hodc solvat duge dung, trong
d6 quy trinh nay bao gdm viéc két hop hop chit c6 cong thirc (I) va cong thic
(IA) v6i chit mang va chét pha loang.

M3 ta chi tiét sang ché

Trir khi ¢6 quy dinh khéc, cic thuit ngit sau duge st dung trong ban mo ta
va yéu cau bao ho c6 nghia x4c dinh nhu sau.

Thuét ngit “alkyl” chi gdc béo no bao gbm gdc hydrocacbon mach thing
hodic mach nhénh c6 tir 1 d&n 20 nguyén ti cacbon. Tét hon, néu nhom alkyl 1a
nhom alkyl c6 tir 1 dén 10 nguyén tir cacbon, nhur metyl, etyl, propyl, 2-propyl,
n-butyl, iso-butyl, fert-butyl hodc pentyl va nhém tuong tw. TSt hon nita, nhém
alkyl 12 nhom alkyl thap c6 tir 1 d&n 4 nguyén tir cacbon nhu metyl, etyl, propyl,
2-propyl, n-butyl, iso-butyl hodc fert-butyl va nhom tuong tw. Nhém alkyl ¢6 thé
duoc thé hodc khong duoc thé. Khi dugc thé, t&t hon, néu nhém thé 1a mot hoic
nhidu nhém ddc l4p dwoc chon tir nhém bao gdbm alkyl, alkoxy, halogen,
hydroxyl, amino, nitro, xyano, aryl, heteroaryl, axit carboxylic hodc este clia axit
carboxylic.

Thuét ngit “aryl” chi géc ¢6 it nhit mot nhan thom, tic 13, hé pi-electron
lién hop, bao gdm aryl, heteroaryl va biaryl vong tat ca 13 nguyén tir cacbon.
Nhém aryl c6 thd dugce thé hoic khong duoc thé. Khi dugc thé, t6t hon néu,
nhém thé 12 mot hodc nhidu nhém doc 14p dwoc chon tir nhém bao gdm alkyl,
alkoxy, halogen, hydroxyl, amino, nitro, Xyano, aryl, heteroaryl, axit carboxylic

hodc este cua axit carboxylic.

-17-



29053

Thuét ngit “heteroaryl” chi aryl cé tir 1 dén 4 nguyén tir khac loai dugc
chon tir nhém bao gdm N, O, va S 12 mdt nguyén tit vong, nguyén ti vong con lai
1a C. Vong nay c6 thé 1a vong 5 hodc 6 canh. Vi du vé& nhém heteroaryl bao gdm
furyl, thienyl, pyridyl, pyrolyl, N-alkyl pyrolyl, pyrimidinyl, pyrazinyl,
imidazolyl, tetrazolyl, va nhom twong tu. Nhom heteroaryl c6 thé dugc thé hoic
khong duogc thé. Khi duoc thé, tét hon, néu nhom thé 13 mot hodic nhém doc 1ap
duogc chon tir nhém bao gém alkyl, alkoxy, halogen, hydroxyl, amino, nitro,
xyano, aryl, heteroaryl, axit carboxylic hodc este clia axit carboxylic.

Thuét ngt “hydroxy” chi gbc -OH.

Thuat ngtr “alkoxyl” chi ca gbc -O-(alkyl) va gdc -O-(xycloalkyl khong
duoc thé). Vi du dai dién bao gém, nhung khong chi gidi han 6, metoxy, etoxy,
propoxy,  butoxy,  xyclopropyloxy,  xyclobutyloxy,  xyclopentyloxy,
xyclohexyloxy, va nhém tuwong tu. Nhém alkoxyl cé thé duogc thé hoic khong
dugc thé. Khi duge thé, tét hon, néu nhom thé 14 mét hoic nhiéu nhém doe 1ap
duogc chon tir nhém bao gém alkyl, alkoxy, halogen, hydroxyl, amino, nitro,
Xyano, aryl, heteroaryl, axit carboxylic hodc este ciia axit carboxylic.

Thuat ngit “halogen” chi flo, clo, brom hodc iot.

~, 66

Thuét ngit “amino” chi gbc -NH,.

Thuét ngit “xyano” chi gbc -CN.

Thuét ngit “nitro” chi gbc -NO,.

Thuét ngit “alkoxyl” chi -O-(alkyl).

Thuit ngit “axit carboxylic” chi gbc (alkyl) C(=O)OH.

Thuat ngit “este cla axit carboxylic” chi gbc (alkyl) C(=0)0 (alkyl).

Thuét ngit “dugc phdm” chi hdn hop chira mdt hodc nhidu hop chit dugc
md ta trén day hodc mudi dugc chip nhéan vé& mit sinh ly/dugc dung cia chiing
v6i cac thanh phan hoéa hoc nhu chét mang hoic ta dugc duge chép nhan vé mit
sinh ly/dugc dung. Muc dich cta dugc phim 12 dé viéc str dung hop chét cho sinh

véat duoc thuén loi.

Phuong phap tdng hop hop chét dugc mo ta:
Sodd1
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R, R
5 g R, H Rs; Rg R
i 1.NaNo, N2NN ?
(CHpn =" 22 «(CH)n
R7 R, 2.SnCl, R AR
R 7 11
Ry, 10 Re R0

I4)

Cho vong benzo dugc thé bang amin phan (mg v6i natri nitrit trong dung
dich axit bing phan tng diazo; khir hgp chit trung gian thu dugc bang cach thiéc
diclorua dé tao ra hydrazin; gia nhiét hydrazin va hop chét carbonyl 4i dién tur,
nhu etyl axetoaxetat, trong dung méi thich hop, nhu axit axetic, etanol va dung
mdi twong tw, bang phan tng lién hop dé tao ra hop chét c6 cong thirc (IA).

So @6 II

NO,

R4
R, R, R, /
R Br R Br
pe iy g gl gy g
R; OH R; OH R; 0 RyBIOH),
NO, NO, R \ R, /
or O)% Ra R1
]
RY ®o R Q \

R, R
0 R; (0]

R; O Re YRR HN. R

NH, R Ry 1 N-N o N

+ (CH,)n (0}

R2 / R OH R AY\ 2 W Rs RB R
R R 4 7 R Ris N-N 9
3 NH, R, ™o

6 \(CHz)n

R OH R A Ry

4
NO,
(IA)

¢ O

Nitrat héa 2-bromophenol dugc thé bing natri nitrat dé tao ra nitrophenol,
chuyén hoéa thanh nitrophenol dugc bao vé béng hydroxyl bing phan tmg alkyl
hoa & nhiét dd thich hgp, véi sw c6 mit cua haloalkyl, nhu metyl iodua; cho
nitrophenol dugc bao vé bang hydroxyl phan mg véi axit arylboronic dugc thé
bing phan Ung lién hop Suzuki v6i sy c6 mat cia chit xac tac
tetrakis(triphenylphosphin)paladi; hogc cho nitrophenol dugc bao vé béng

hydroxyl phan tng véi dén xut axit boronic @& tao ra hop chit axit arylboronic,
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dugc cho phan tng véi hop chét dugc halogen héa R;X bing phan tng lién hop
Suzuki d& tao ra hop chit aryl dugc thé bang Ry; khir hop chét aryl dugc thé bang
R, bang paladi trén cacbon trong méi trudng hydro dé tao ra arylanilin; loai bd
nhom béo vé alkyl v4i sy ¢6 mét ciia axit bromhydric dé tao ra anilin khong dugc
bao vé&; hodc loai bé nhom bao vé€ alkyl cua hgp chét aryl dugc thé v6i sy c6 mit
clia axit bromhydric d& tao ra hop chét nitro, ma hgp chét nay duoc khir bing
paladi trén cacbon trong mdi trudng hydro dé tao ra arylanilin khong dugc bao
VeE.

Cho hop chit anilin duge thé phan Gng véi natri nitrit trong axit thich hop
nhur axit nitric, axit sulfuric, axit clohydric, biang phan tmg diazo; cho hop chit
trung gian thu dugc phan tng véi hop chit c6 cong thirc (IA) trong bazo thich
hgp, nhu natri bicacbonat, kali hydro cacbonat, bang phan tng lién hop dé tao ra
hop chét c6 cong thirc (I).

Sang ché con dugc mo ta bing céc vi du sau khong lam gi6i han pham vi

cua sang che.

Vi du thye hién sing ché

CAu tric cia tit ca cac hop chit dwgc nhan dién bang phép phén tich phd
cong hudng tir hat nhan ("H NMR) hozc phd khdi (MS). Su chuyén dich héa hoc
'H NMR duogc ghi trén ppm (10°). 'H NMR duogc thuc hién trén phd ké Bruker
AVANCE-400. Dung mdi thich hgp 14 metanol dugc doteri héa (CD;OD),
clorofom dugc doteri héa (CDCls) va dimetyl sulfoxit dugce doteri héa (DMSO-
dg) vai tetrametylsilan (TMS) lam chét chuln nodi va do dich chuyén héa hoc
duge ghi & ppm (107).

MS duge x4c dinh bang phd khbi ké FINNIGAN LCQ Ad (ESI) (Thermo,
Model: Finnigan LCQ advantage MAX).

ICsp duge x4c dinh bing NovoStar ELIASA (BMG Co. German).

Loai silicagel 16p méng 1a dia silicagel Yantai Huanghai HSGF254 hodc
Qingdao GF254.

Nghién ciru sic ky cot thuong sir dung silicagel Yantai Huanghai 200~300

1am chét mang.
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HPLC dugc xac dinh bang phd k& sic ky léng ap sult cao Agilent
1200DAD (cot sic ky Sunfire C18 150x4,6mm va phd ké sic ky 1éng 4p suit cao
Waters 2695-2996 (c6t sic ky Gimini C18 150x4,6mm).

Phan tng hydro héa duéi 4p sudt dugc thuc hién bing phd ké hydro héa
Pau 3916EKX va may tao hydro QL. Phan tng vi séng dugc thuc hién bang binh
phan tng vi séng CEM Discover-S 908860.

Trir khi ¢6 quy dinh khac, cac phan ing sau dugc thuc hién trong moi
trudng nito.

Thuét ngit “moi trudng nito” chi binh phan Gng dugc trang bi bing bau
khi nito dung tich 11.

Thuét nglt “moi trudng hydro” chi rang phan (mg dugc trang bi bau khi
hydro dung tich 11.

Trir khi ¢6 quy dinh khac, dung dich dugc st dung trong phin g dudi
day chi dung dich nuéec.

Thuét ngit “TLC” chi phép sic ky 16p mong.

Vidul
Axit 2'-hydroxy-3'-[N'-(1-indan-5-yl-3-metyl-5-oxo-1,5-dihydro-pyrazol-4-
yliden)-hydrazino]-biphenyl-3-carboxylic

N=

oy 1.0
OH
S
o
1

@B, Br Br O o O o O 7

. - - S ——= HN OH

orBudc 1 OH Budc?2 ?Budc3 ON O OHBygc 4 M O O Byoes © oW O
NO, NO, 0 -0 HBr
1a 1b 1c 1d te 1

HN, N”
NH, NH ‘Ni N=
° O Aoy 2O
I N OH
] - +H,N OH ——> O H O
Budce 6 Bude 7 OH Budc 8 o
19 1h fi 1f !
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Budce 1
2-bromo-6-nitro-phenol

Dung dich chita 60ml axit sulfuric c6 dic duoc pha loang bing 186ml
nuée duge 1am ngudi xubng nhiét do trong phong. Natri nitrat (79,2g, 0,932mol)
duge bd sung vao dung dich nay. 2-bromo-phenol 1a (60ml, 0,516mol) dugc bd
sung timg giot & tdc dd d& nhiét d6 phan ang duge duy tri duéi 25°C. Hon hop
phan tmg dugc phan Gng & nhiét do trong phong trong 2 gi¢ va dugc theo doi
bang phép sic ky 16p mong (TLC) cho dén khi hét nguyén liéu ban dau. Chét két
tia duge hoa tan trong 320ml etyl axetat. Hon hop dugc ria béng nudc mubi bao
hoa, 1am khé bing magie sulfat khan, loc va c6 duéi ap sudt giam. Phén cin thu
duoc duge tinh ché biang phép sic ky cot silicagel d& tao ra hop chit néu & dé
muc 2-bromo-6-nitro-phenol 1b (48,2g, hiéu suét 42,8%) dudi dang chét rin mau
vang.
MS m/z (ESI): 218 [M+1]
'H NMR (400 MHz, CDCl5): § 6,88~7,02 (m, 1H), 7,89~7,91 (d, J = 8 Hz, 1H),
8,12~8,15 (m, 1H), 11,18 (s, 1H)
Budce 2
1-bromo-2-metoxy-3-nitro-benzen

2-bromo-6-nitro-phenol 1b (46,55g, 0,214mol) dugc hoa tan trong 500ml
axeton tiép do6 1a b sung kali cacbonat (35,36g, 0,256mol) va iodometan
(20,1ml, 0,32mol). Hon hgp phan tng dugc gia nhiét dén hdi lvu & nhiét 6 70°C
trong 40 gio. Phan ing dugc theo doi béng TLC dén khi hét nguyén liéu ban dau.
Hén hgp phéan tng dugce c6 dudi ap sudt giam va pha lodng biang 1300ml etyl
axetat va 500mL nuéc. Lép nude duge chiét bang etyl axetat (300mlx2). Dich
chiét hitu co thu gom duge dugc rira bang dung dich axit clohydric 4N va dung
dich natri bicacbonat bdo hoa trong nuéc va tiép d6 lam khd bing magie sulfat
khan, loc va c6 dudi 4p suét giam. Phin cin thu duge dugce tinh ché bing phép
sic ky cot silicagel dé tao ra hop chét néu & d& muc 1-bromo-2-metoxy-3-nitro-
benzen 1c (44,59g, hiéu sudt 90,0%) & dang chét rin mau nau.

MS m/z (ESI): 234 [M+1]
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Budce 3
axit 2'-metoxy-3'-nitro-biphenyl-3-carboxylic

1-bromo-2-metoxy-3-nitro-benzen 1lc (23,25g, 0,10mol), axit 3-
carboxyphenylboronic (19,5g, 0,117mol) va tetrakis(triphenylphosphin)paladi
(8,86g, 7,7mol) dugc hoa tan trong hdn hqp dung méi chita 100ml dung dich
natri cacbonat 2N trong nuéc va 500ml 1,4-dioxan. Hon hop phan Gng dugc gia
nhiét dén hdi luu & 105°C trong 43 giv. Phan tmg dugc theo ddi bang TLC dén
khi hét nguyén liéu ban dau. Hdn hop nay dugc cd dudi ap sudt giam va tiép d6
300ml dung dich axit clohydric 6N va 400ml etyl axetat dugc bd sung vao. Lop
nuée duge chiét bang etyl axetat (200mlx2). Dich chiét hitu co thu gom dugc
duoc 1am kho bing magie sulfat khan, duoc loc va c6 dudi ap suét giam dé tao ra
hop chét néu ¢ d& muc axit 2'-metoxy-3'-nitro-biphenyl-3-carboxylic 1d (53,93g)
12 chét rin mau vang nhat.
MS m/z (ESI): 272 [M-1]
'H NMR (400 MHz, CDCl3): § 3,44~3,46 (d, J = 8 Hz, 3H), 7,42~7,46 (m, 1H),
7,63~7,67 (m, 1H), 7,21~7,75 (m, 1H), 7,82~7,84 (m, 1H), 7,90~7,92 (m, 1H),
8,01~8,03 (d, J = 8 Hz, 1H), 8,11 (s, 1H)
Budc 4
axit 2'-metoxy-3'-amino-biphenyl-3-carboxylic

axit 2'-metoxy-3'-nitro-biphenyl-3-carboxylic 1d (0,48g, 1,74mmol) duoc
hoa tan trong 60ml etanol tiép d6 1a bd sung 0,5g paladi trén cacbon va amoni
format (1,1g, 17,4mmol). Hon hop phan ing dugc gia nhiét dén hdi lwu & nhiét
d 80°C trong 20 phit. Phan Gng ndy dugc theo ddi bing TLC dén khi hét
nguyén li€u ban dau. Hon hop nay duge loc va nuée loc duge cd dudi ap suét
gidm va lam kho @& tao ra hop chit néu & d& muc axit 2'-metoxy-3'-amino-
biphenyl-3-carboxylic 1e (0,42g, hiéu suét 93,3%) duéi dang chit rin mau tring.
MS m/z (ESI): 242 [M-1]
Buéc 5
Axit 3'-amino-2'-hydroxy-biphenyl-3-carboxylic hydrobromua

Axit 2'-metoxy-3'-amino-biphenyl-3-carboxylic le (2,5g, 10,3mmol) dugc
hoa tan trong 100ml axit bromhydric (40%). Hn hgp phan ung dugc gia nhiét
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dén hdi luu & 120 °C qua dém, va phan img ndy dugc theo ddi bang TLC dén khi
hét nguyén liéu ban dau. Hén hop nay dugc cd dudi ap suit giam va phan cin thu
dugc dugc tinh ché bang phép sic ky cot silicagel d8 tao ra hop chét néu & dé
muc hydrobromua ctia axit 3'-amino-2'-hydroxy-biphenyl-3-carboxylic 1f (2,4g,
88,8%) dudi dang chét rin mau kaki.

MS m/z (ESI): 230 [M+1]

[D6i chimg: WO01/89457]

Budce 6

Indan-5-yl-hydrazin

Indan-5-ylamin 1g (3,59g, 27,0mmol) dugc hoa tan trong 20ml axit
clohydric ddm dic trong khi 1am lanh bing bé nuéc d4 va hdn hegp nay dugc
khudy trong 10 phat. 10ml dung dich natri nitrit trong nu6c (1,86g, 27mmol)
dugc bd sung timg giot vao va hdn hop nay duge khudy trong 15 phut nita va
dugc st dung trong phan ng sau.

Trong khi 1am ngudi bing bé da-mudi, thiéc clorua dihydrat (24.4g,
108,0mmol) duoc hoa tan trong 10ml dung dich axit clohydric ddm dic tiép do
bd sung hén hop thira néu trén. Hon hgp phan tmg dugc dun néng dén nhiét do
trong phong va phan tng trong 1,5 gio. Tiép d6, hdn hop niy duge diéu chinh
dén d6 pH =9 bang dung dich chira 40% natri hydroxit trong nudc trong khi lam
lanh bang bé nudc da. Hon hop nay duge chiét bing 400ml etyl axetat va dich
chiét hitu co thu gom duge duge co dudi ap sut giam va 1am kho d tao ra hop
chét néu ¢ @& muc indan-5-yl-hydrazin 1h (2,05g, hiéu sudt 51,3%) & dang chat
rin mau nau do.

MS m/z (ESI): 149 [M+1]
Budce 7
2-indan-5-yl-5-metyl-2,4-dihydro-pyrazol-3-on

Indan-5-yl-hydrazin 1h (2,05g, 13,8mmol) dugc hoa tan trong 50ml dung
dich axit axetic tiép d6 12 bd sung etyl axetoaxetat (1,76ml, 13,8mmol). Hén hop
phéan mg duoc gia nhiét & nhiét d6 100°C qua dém va phan Gng nay dugc theo
dsi bing TLC dén khi hét nguyén lidu ban du. Hon hop ndy dugc cd dudi 4p

sudt giam va phan cin thu duge duge tinh ché bang phép sic ky cot silicagel dé
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tao ra hop chit néu & d& muc 2-indan-5-yl-5-metyl-2,4-dihydro-pyrazol-3-on 1i
(1,84g, hidu suét 62,3%) duéi dang chét rin mau vang.
MS m/z (ESI): 215 [M+1]
"H NMR (400 MHz, CDCl,): § 7,69 (s, 1H), 7,60 (d, J = 8,0 Hz, 1H), 7,24 (d, J
=8 Hz, 1H), 3,44 (s, 2H), 2,90~2,97 (m, 4H), 3,21 (s, 3H), 2,07~2,14 (m, 2H)
Budc 8
Axit 2'-hydroxy-3'-[N'-(1-indan-5-yl-3-metyl-5-oxo0-1,5-dihydro-pyrazol-4-
yliden)-hydrazino]-biphenyl-3-carboxylic

Trong khi 1am lanh bing bé da-mudi, axit 3'-amino-2'-hydroxy-biphenyl-
3-carboxylic hydrobromua 1f (267mg, 1,16mmol) dugc hoa tan trong 10ml axit
clohydric (1N) tiép d6 1 bd sung 10ml dung dich natri nitrit trong nudc (88mg,
1,28mmol) va 2-indan-5-yl-5-metyl-2,4-dihydro-pyrazol-3-on 1i (249mg,
1,16mmol). H3n hop nay dugc diéu chinh dén d6 pH 8 bang dung dich natri
bicacbonat bdo hoa trong nudc, tiép d6 1a bd sung 10ml etanol. Hén hgp phan
tng dugc dun néng dén nhiét do trong phong qua dém. Phéan tmg nay dugc theo
dsi bang TLC dén khi hét nguyén lidu ban dau. Hdn hop nay dugc loc, 1am kho
va tai két tinh tir metanol d8 tao ra hop chit néu & d& muc axit 2'-hydroxy-3'-[N'-
(1-indan-5-yl-3-metyl-5-ox0-1,5-dihydro-pyrazol-4-yliden)-hydrazino]-biphenyl-
3-carboxylic 1 (60mg, hiéu suét 11,4%) duéi dang chit rin mau vang.
MS m/z (ESI): 453 [M-1]
'H NMR (400 MHz, DMSO-dy): § 2,03~2,10 (m, 2H), 2,34 (s, 3H), 2,86~2,93
(m, 4H), 7,13~7,17 (m, 2H), 7,28~7,30 (d, J = 8,1 Hz, 1H), 7,60-7,82 (m, SH),
7,96~7,98 (d, J = 8,1 Hz, 1H), 8,13 (s, 1H), 9,66 (s, 1H), 13,03 (s, 1H), 13,76 (s,
1H)
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Vidu2
Axit 5'-floro-2'-hydroxy-3'-[N'-(1-indan-5-yl-3-metyl-5-oxo-1,5-dihydro-pyrazol-
4-yliden)-hydrazino]-biphenyl-3-carboxylic
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Budce 1
2-bromo-4-floro-6-nitro-phenol

2-bromo-4-floro-phenol 2a (8,0g, 41,9mmol) dugc hoa tan trong 10ml axit
sulfuric (50%) tiép d6 12 bd sung dung dich natri nitrat (7,1g, 83,5mmol) trong
24ml axit sulfuric (25%), trong khi lam lanh bing bé nudc d4. Hén hop phan Gng
duoc phan tng & nhiét do trong phong trong 1,5 gid va phan g nay duoc theo
dsi bing TLC dén khi hét nguyén liéu ban diu. Hon hop nay pha lodng bing
50ml nudc va chiét bing etyl axetat (50mlx2). Dich chiét hitu co thu gom dwge
duogc rira bing nude va dung dich natri bicacbonat bdo hoa trong nudc va lam
kh6 bing magie sulfat khan, dugc loc va co dudi ap sut giam dé tao ra hop chit
néu & d& muc 2-bromo-4-floro-6-nitro-phenol 2b (8,0g, hiéu sut 80,8%) dudi
dang chét rdn mau do, dugc st dung truc tiép o budc tiép theo.
Budce 2
1-bromo-5-floro-2-metoxy-3-nitro-benzen

2-bromo-4-floro-6-nitro-phenol 2b (24,7g, 104,7mmol) va kali cacbonat
(17,34g, 125,6mmol) dugc hoa tan trong 300ml axeton tiép d6 1a bd sung
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iodometan (9,8ml, 157,1mmol). Hon hgp phan tng dugc gia nhiét dén hdi huu &
80°C trong 22 gi¢. Phan tng nay dugc theo doi bing TLC dén khi hét nguyén
licu ban ddu. Hdn hop nay duoc cd dudi 4p sudt gidm va pha loang bing 200ml
etyl axetat va 200ml nudc. Lép nuée duge chiét bang etyl axetat (100ml x2).
Dich chiét hitu co thu gom dugc duge rira bing dung dich axit clohydric 4N va
dung dich natri bicacbonat bdo hoa trong nuéc va lam khd bang magie sulfat
khan, duoc loc va cd duéi ap suét giam. Phén cin thu duge duge tinh ché béng
phép sic ky cot silicagel d8 tao ra hop chét néu & d& muc 1-bromo-5-floro-2-
metoxy-3-nitro-benzen 2¢ (16,18g, hiéu sudt 61,8%) dudi dang chit rin mau
tréng.
MS m/z (ESI): 252 [M+1]
"H NMR (CDCL): & 3,99 (s, 3H), 7,81 (d, J = 8,0 Hz, 1H), 7,28 (q, J = 8,0 Hz,
4,0 Hz, 1H), 7,89 (q, J = 8,0 Hz, 4,0 Hz, 1H)
Budc 3
Axit 5'-floro-2'-metoxy-3'-nitro-biphenyl-3-carboxylic
1-bromo-5-floro-2-metoxy-3-nitro-benzen 2¢ (16,18g, 64,7mmol), axit 3-
carboxyphenylboronic (13,88g, 77,7mmol) va tetrakis(triphenylphosphin)paladi
(3,73g, 3,2mmol) dugc hoa tan trong hdn hgp dung mdi gbm 65ml dung dich
natri cacbonat trong nuéc (2N) va 300ml 1,4-dioxan. Hon hop phan tng dugc gia
nhiét dén hdi lvu & 120°C trong 24 gid. Phan tmg nay dugc theo ddi bang TLC
dén khi hét nguyén liéu ban diu. Hn hop ndy dwoc cd dudi ap suit giam va pha
loang bing 150ml dung dich axit clohydric (6 N) va 200ml etyl axetat. Lop nudc
dugc chibt bing etyl axetat (100ml x2). Dich chiét hitu co thu gom dugc duge
1am kho bing magie sulfat khan, dugc loc va cd dudi p suit giam dé tao ra hop
chit néu & d muc axit 5'-floro-2'-metoxy-3'-nitro-biphenyl-3-carboxylic 2d
(7,86g, hiéu suét 41,7%) duédi dang chét rin mau vang.
MS m/z (ESI): 290 [M-1]
Buéc 4
Axit 3'-nitro-5'-floro-2'-hydroxy-biphenyl-3-carboxylic
Axit  5'-floro-2'-metoxy-3'-nitro-biphenyl-3-carboxylic =~ 2d  (2,91g,
10,0mmol) dugc hoa tan trong 10ml axit bromhydric (40%). Hn hgp phan ing
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dugc gia nhiét dén hdi lvu & 120°C qua dém. Phan Gng nay dugc theo ddi bang
TLC dn khi hét nguyén liéu ban dau. Hon hop niy duge co dudi ap sut giam va
phén cin thu duge dugce tinh ché bing phép sic ky cot silicagel dé tao ra hop chit
néu & d& muc axit 3'-nitro-5'-floro-2'-hydroxy-biphenyl-3-carboxylic 2e (2,38g,
hiéu suét 85,7%) dudi dang chit rin mau vang, dugc st dung truc tiép G budc
tiép.
MS m/z (ESI): 277 [M-1]
Budc 5
Axit 3'-amino-5'-floro-2'-hydroxy-biphenyl-3-carboxylic
Axit 3'-nitro-5'-floro-2'-hydroxy-biphenyl-3-carboxylic hydrobromua 2e
(417mg, 1,5mmol) dugc hoa tan trong 60mL etanol tiép d6 1 bd sung 0,5g paladi
trén cacbon va amoni format (0,95g, 1,5mmol). Hn hgp phén tmg dugc gia nhiét
dén hdi Iuu & 80°C trong 20 phit. Phan tmg ndy dugc theo doi bing TLC dén khi
hét nguyén liéu ban diu. Hon hop nay duge loc va nude loc duge co dudi ap suét
giam va 1am khd dé tao ra hop chit néu & @& muc axit 3'-amino-5'-floro-2"-
hydroxy-biphenyl-3-carboxylic 2f (339mg, hiéu sudt 91,5%) dudi dang chét rin
mau tia.
MS m/z (ESI): 246 [M-1]
Budc 6
Axit 5'-floro-2'-hydroxy-3'-[N'-(1-indan-5-yl-3-metyl-5-oxo-1,5-dihydro-pyrazol-
4-yliden)-hydrazino]-biphenyl-3-carboxylic |
Trong khi 1am lanh bing bé nuéc d4, axit 3'-amino-5'-floro-2'-hydroxy-
biphenyl-3-carboxylic 2f (296mg, 1,20mmol) dugc hoa tan trong 10ml axit
clohydric (1N) tiép d6 1a bd sung 10ml dung dich natri nitrit trong nuéc (91mg,
1,32mmol) va 2-indan-5-yl-5-metyl-2,4-dihydro-pyrazol-3-on 1li (257mg,
1,20mmol). H6n hop nay duoc diéu chinh dén d6 pH 8 bang natri bicacbonat bio
hoa trong nudc, tiép d6 1 bd sung 10mL etanol. Hén hgp nay dugc dun néng dén
nhiét o trong phong qua dém. Phan Gng nay dugc theo doi bang TLC dén khi
hét nguyén li€u ban dau. Hon hop nay dugc loc, 1am kho va tai két tinh tir

metanol dé tao ra hop chit néu & d& muc axit 5'-floro-2'-hydroxy-3'-[N'-(1-indan-
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5-yl-3-metyl-5-ox0-1,5-dihydro-pyrazol-4-yliden)-hydrazino]-biphenyl-3-
carboxylic 2 (87mg, hiéu suét 14,1%) du6i dang chit rin mau do.

MS m/z (ESI): 471 [M-1]

'H NMR (400 MHz, DMSO-dj): & 2,02 (m, 2H), 2,34 (s, 3H), 2,87 (m, 4H), 7,03
(dd, J,=9,2 Hz, J,=2,8 Hz, 1H), 7,28 (d, J = 8,0 Hz, 1H), 7,48 (m, 1H), 7,61 (m,
2H), 7,76 (s, 1H), 7,83 (d, J = 7,6 Hz, 1H), 7,98 (d, J = 8,0 Hz, 1H), 8,17 (s, 1H),
9,59 (s, 1H), 13,03 (s, 1H), 13,62 (s, 1H)

Vidu3

Axit 2'-hydroxy-3'-{N'-[3-metyl-5-ox0-1-(5,6,7,8-tetrahydro-naphtalen-2-yl)-1,5-
dihydro-pyrazol-4-yliden]-hydrazino}-biphenyl-3-carboxylic
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Buée 1

(5,6,7,8-tetrahydro-naphtalen-2-yl)-hydrazin
5,6,7,8-tetrahydro-naphtalen-2-ylamin 3g (3,68g, 25,0mmol) dugc hoa tan

trong 20ml dung dich axit clohydric ddm d3c va hén hop nay dugc khudy trong

10 phut trong khi lam lanh bang bé nuéc da. 10ml dung dich natri nitrit trong

nude (1,72g, 25,0mmol) dugc bd sung timg giot vao va hdn hop nay dugc khuiy

trong 15 phut nita va dugce st dung trong phan ing tiép theo.

Trong khi 1am lanh bing bé di-muébi, thiéc clorua dihydrat (22,6g,
100mmol) dugc hoa tan trong 10ml dung dich axit clohydric ddm déc tiép @6 1a
bb sung hén hop du néu trén. H3n hop phan tmg duge dun néng dén nhiét do
trong phong va phan tng trong 1,5 gio. Tiép d6, hdn hop nay duoc diéu chinh
dén d6 pH =9 bing dung dich chira 40% natri hydroxit trong nudc. Hén hop ndy
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dugc chiét bing 400ml etyl axetat va dich chiét hitu co thu gom duge dugce cd
dudi 4p suit giam va lam kho @8 tao ra hop chét néu & & muc (5,6,7,8-
tetrahydro-naphtalen-2-yl)-hydrazin 3h (2,19g, hiéu suét 53,7%) & dang diu mau
vang.
MS m/z (ESI): 163 [M+1]
Buéce 2
5-metyl-2-(5,6,7,8-tetrahydro-naphtalen-2-yl)-2,4-dihydro-pyrazol-3-on
(5,6,7,8-tetrahydro-naphtalen-2-yl)-hydrazin 3h (2,0g, 12,3mmol) dugc
hoa tan trong 50ml axit axetic tiép d6 la bd sung etyl axetoaxetat (1,57ml,
12,3mmol). Hon hop phan g nay dugc gia nhiét dén nhiét d6 100°C qua dém.
Phan g nay duoc theo ddi bang TLC dén khi hét nguyén liéu ban du. Hon hop
ndy duogc b dudi ap suit giam va phén cin thu duge duge tinh ché bing phép
sic ky cot silicagel dé tao ra hop chit néu & d& muc 5-metyl-2-(5,6,7,8-
tetrahydro-naphtalen-2-yl)-2,4-dihydro-pyrazol-3-on 3i (1,58g, hi¢u sut 56,2%)
duéi dang dau khong mau.
MS m/z (ESI): 457 [2M+1]
'H NMR (400 MHz, CDCLy): § 7,54~7,58 (m, 2H), 7,08~7,10 (d, J = 8 Hz, 1H),
3,43 (s, 2H), 6 2,77~2,81(m, 4H), 2,21 (s, 3H), 1,80~1,83 (m, 4H).
Budce 3
axit 2'-hydroxy-3'-{N'-[3-metyl-5-ox0-1-(5,6,7,8-tetrahydro-naphtalen-2-yl)-1,5-
dihydro-pyrazol-4-yliden]-hydrazino }-biphenyl-3-carboxylic
Trong khi 1am lanh bing bé nudc d4, hydrobromua cua axit 3'-amino-2'-
hydroxy-biphenyl-3-carboxylic 1f (250mg, 1,09mmol) dugc hoa tan trong 10ml
axit clohydric (IN) tiép d6 1a bb sung 10ml dung dich natri nitrit trong nudc
(82mg, 1,2mmol) va 5-metyl-2-(5,6,7,8-tetrahydro-naphtalen-2-yl)-2,4-dihydro-
pyrazol-3-on 3i (249mg, 1,09mmol). Tiép @6, hdn hop nay dugc didu chinh dén
d6 pH =8 bang dung dich natri bicacbonat bdo hoa trong nudc, tiép d6 1a bd sung
10ml etanol. Phan tmg nay dugc dun néng dén nhiét d6 trong phong qua dém.
Phan tng nay dugc theo doi béng TLC dén khi hét nguyén liéu ban d4u. Hon hop
nay dugc loc, 1am khd va téi két tinh tir metanol dé tao ra hop chét néu & d& muc

axit 2'-hydroxy-3'-{N'-[3-metyl-5-0x0-1-(5,6,7,8-tetrahydro-naphtalen-2-yl)-1,5-
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dihydro-pyrazol-4-yliden]-hydrazino}-biphenyl-3-carboxylic 3 (59mg, hi¢u suAt
11,6%) duéi dang chét rén mau vang.

MS m/z (ESI): 467 [M-1]

'H NMR (400 MHz, DMSO-dj): & 1,75(m, 4H), 2,33 (s, 3H), 2,70 (m, 4H), 7,13
(m, 3H), 7,36 (m, 1H), 7,60 (m, 2H), 7,71 (m, 1H), 7,75 (m, 1H), 7,97 (d,J = 7,6
Hz, 1H), 8,14 (s, 1H), 9,66 (s, 1H), 13,03 (br, 1H), 13,76 (s, 1H)

Vidu4

Axit 5'-floro-2'-hydroxy-3'-{N'-[3-metyl-5-ox0-1-(5,6,7,8-tetrahydro-naphtalen-
2-yl)-1,5-dihydro-pyrazol-4-yliden]-hydrazino}-biphenyl-3-carboxylic
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Trong khi 1am lanh bing bé nuéc da, axit 3'-amino-5'-floro-2'-hydroxy-
biphenyl-3-carboxylic 2f (250mg, 1,01lmmol) dugc hoa tan trong 10ml dung dich
axit clohydric (1N) tiép d6 12 bd sung 10ml dung dich natri nitrit trong nuéc
(77mg, 1,12mmol) va 5-metyl-2-(5,6,7,8-tetrahydro-naphtalen-2-yl)-2,4-dihydro-
pyrazol-3-on 4i (230mg, 1,01mmol). Hon hgp nay dugc diéu chinh dén d6 pH =8
bang dung dich natri bicacbonat bdo hoa trong nudc, tiép d6 1a bd sung 10ml
dung dich etanol. Phan ng ndy dugc dun néng dén nhiét d6 trong phong qua
dém va theo ddi bing TLC dén khi hét nguyén lidu ban dau. Hon hop nay duoc
loc, 1am kho va tai két tinh tir metanol dé tao ra hop chét néu & dé muyc axit 5'-
floro-2'-hydroxy-3'-{N'-[3-metyl-5-0x0-1-(5,6,7,8-tetrahydro-naphtalen-2-yl)-
1,5-dihydro-pyrazol-4-yliden]-hydrazino }-biphenyl-3-carboxylic 4 (64mg, hiéu
suét 13,1%) dudi dang chét rin mau do.
MS m/z (ESI): 485 [M-1]
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'H NMR (400 MHz, DMSO-dy): 8 1,74 (m, 4H), 2,33 (s, 1H), 2,73 (m, 4H), 7,02
(dd, J;, = 9,2 Hz, J, = 2,0 Hz, 1H), 7,11 (d, d = 8,0 Hz, 1H), 7,47 (m, 1H), 7,63
(m, 3H), 7,82 (d, J = 7,6 Hz, 1H), 7,98 (d, J = 7,6 Hz, 1H), 8,18 (s, 1H), 9,58 (s,
1H), 13,05 (s, 1H), 13,62 (s, 1H)

Vidus

Axit 3'-[N'-(1-bixyclo[4.2.0]octa-1(6),2,4-trien-3-yl-3-metyl-5-oxo-1,5-dihydro-
pyrazol-4-yliden)-hydrazino]-2'-hydroxy-biphenyl-3-carboxylic
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Budc 1
3-Bromo-bixyclo[4.2.0]octa-1(6),2,4-trien

Bixyclo[4.2.0]octa-1(6),2,4-trien 5a (7,9g,76mmol) dugc hoda tan trong
80ml nudc & nhiét do trong phong. Trong khi 1am lanh bang nudc d4, 3,9ml brom
dugc bd sung ting giot vao. Khi hoan thanh viéc bd sung, bé nudc da dugc loai
b6 va hdn hop phan g dugc dun néng dén nhiét do trong phong va khuiy qua
dém. Phan ng nay dugc theo doi bang TLC dén khi hét nguyén liéu ban dau.
Hoén hop nay pha lodng bing 50ml dung dich n-hexan va natri sulfit (3g,
23,8mmol) dugc bd sung vao. Khi hoan thanh viéc bd sung, hén hop nay dugc
khudy & nhiét do trong phong trong 30 phit. Tiép d6, 16p hitu co tach duge duge
1am kho bing natri sulfat khan, loc dé loai bo tac nhan lam khd va co dudi ap
sudt giam dé tao ra hop chét néu & d& muc 3-bromo-bixyclo[4.2.0]octa-1(6),2,4-
trien 5b (13,53g) 1a dau khong mau, dugc st dung truc tiép trong budc tiép theo.
MS m/z (ESI): 181,8 [M-1]
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Budc 2
N-(bixyclo[4.2.0]octa-1(6),2,4-trienyl-3-yl)-N'-(tert-butoxycarbonyl-hydrazino)-
tert-butyl-cacbonat

3-bromo-bixyclo[4.2.0]octa-1(6),2,4-trien Sb (13,5g,73,8mmol) duoc hoa
tan trong 100ml tetrahydrofuran khan. Hén hgp nay dugc lam lanh xudng nhiét
d6 -78°C trong bé d4 kho-etanol va sau d6 n-butyllithi (66ml, 165mmol) dugc bd
sung vao. Dung dich chira di-tert-butyl azodicarboxylat (20,1g, 87,4mmol) trong
80ml tetrahydrofuran khan dugc bd sung timg giot vao két hop véi viec khudy &
nhiét d6 nay. Khi hoan thanh viéc bd sung, bé d4a kho-etanol duoc léy ra va hén
hop nay duoc dun néng dén nhiét d trong phong va khudy qua dém. Phan ting
ndy dugc theo doi bing TLC dén khi hét nguyén liéu ban diu. Phan tmg nay
duoc dap tit bing 100ml nudc va cac 16p duge tch. Lop nude duge chiét bang
etyl axetat (100mlx2). Dich chiét hitu co thu gom dugc dugc rira bang nuéc
mubi bdo hoa (150mlx1), lam kho bing natri sulfat khan va loc d& loai b6 chat
lam kho. Nudce loc duoc tinh ché béng phép sic ky cot silicagel dé tao ra hop
chdt néu & d& muc N-(bixyclo[4.2.0]octa-1(6),2,4-trienyl-3-yl)-N'-(tert-
butoxycarbonyl-hydrazino)-tert-butyl-cacbonat Sc (4,07g, 16,5%) & dang dau
mau vang. "
Bude 3
2-bixyclo[4.2.0]octa-1(6),2,4-trienyl-3-yl-5-metyl-2,4-dihydro-pyrazol-3-on

N-(bixyclo[4.2.0]octa-1(6),2,4-trienyl-3-yl)-N'-(fert-butoxycarbonyl-
hydrazino)-tert-butyl-cacbonat 5S¢ (4,0g,12mmol) dugc hoa tan trong 30ml axit
axetic tiép d6 1a bd sung 30ml axit trifloaxetic va hdn hgp nay dugc khudy &
nhiét do trong phong trong 30 phut tiép d6 1 bd sung metyl este clia axit 3-oxo-
butanoic (1,6ml, 15mmol). Hén hop phan tmg duoc khqu & nhiét d6 100°C
trong 1,5 gi¢d khi dun néng bing bé dau. Phan g nay dugc theo ddi bang TLC
dén khi hét nguyén liéu ban diu. Dung méi phan ung dugc lam bay hoi dudi ap
suit giam dén kho. Tiép d6, 100ml nuéc, 60ml etyl axetat va natri cacbonat (3g)
duoc bd sung timg mé. Khi hoan thanh viéc bd sung, cac 16p duoc tach. Lop
nu6e duge chiét bang etyl axetat (40mlx2). Dich chiét hitu co thu gom duoc

dugc rira bing nude mudi bao hoa (100mlx1), lam khd bing natri sulfat khan, loc
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@8 loai b chét 1am kho va ¢b dudi ap sudt giam. Phan cin dugc tinh ché bing
phép séc ky cot silicagel d tao ra hop chét néu & d& muc 2-bixyclo[4.2.0]octa-
1(6),2,4-trienyl-3-yl-5-metyl-2,4-dihydro-pyrazol-3-on Sd (910mg, 37,9%) dudi

dang chat rdn mau vang.

MS m/z (EST): 201,2 [M + 1]

Budéc 4
Axit 3'-[N'-(1-bixyclo[4.2.0]octa-1(6),2,4-trien-3-yl-3-metyl-5-oxo-1,5-dihydro-
pyrazol-4-yliden)-hydrazino]-2'-hydroxy-biphenyl-3-carboxylic

axit 3'-amino-2'-hydroxy-biphenyl-3-carboxylic hydrobromua 1f (258mg,
0,83mmol) dugc hoa tan trong 10ml axit clohydric (1N), tiép d6 12 bd sung 10ml
dung dich natri nitrit trong nudc (63mg, 0,92mmol) va 2-bixyclo[4.2.0]octa-
1(6),2,4-trienyl-3-yl-5-metyl-2,4-dihydro-pyrazol-3-on Sd (150mg, 0,75mmol)
trong khi 1am lanh bing bé nudc da. Hon hop nay dugc diéu chinh dén @6 pH= 8
bing dung dich natri bicacbonat bdo hoa trong nudc, tiép d6 1a bd sung 10ml
etanol. Hon hop phan tng dugc dun néng dén nhiét d6 trong phong qua dém va
theo doi bing TLC dén khi hét nguyén lidu ban dau. Hn hop nay duoc loc va
banh loc dwgc hoa tan trong 30ml nude va dd pH dugc diéu chinh dén khoang
3~4 bﬁng dung dich axit clohydric dam dic. Tiép d6, hdn hop ndy duge loc va
banh loc duogc rira béng diclometan (8ml). Phén cin dugc 1am khé dé tao ra hop
chét néu & d& muc axit 3'-[N'-(1-bixyclo[4.2.0]octa-1(6),2,4-trien-3-yl-3-metyl-5-
0x0-1,5-dihydro-pyrazol-4-yliden)-hydrazino]-2'-hydroxy-biphenyl-3-carboxylic
5 (198mg, 60%) & dang chit rin mau do.
MS m/z (ESI): 439,5 [M-1]
'H NMR (400 MHz, DMSO-dj): § 2,33 (s, 3H), 3,16 (m, 4H), 7,14 (m, 3H), 7,64
(m, 2H), 7,79 (m, 2H), 7,80 (m, 1H), 7,98 (m, 1H), 8,18 (s, 1H), 9,61 (s, 1H),
12,93 (br, 1H), 13,75 (br, 1H)
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Vidu6

Etyl este cua axit 5-(2-hydroxy-3-{N'-[3-metyl-5-o0xo0-1-(5,6,7,8-tetrahydro-
naphtalen-2-yl)-1,5-dihydro-pyrazol-4-yliden]-hydrazino} -phenyl)-1,2,4-
trimetyl-1H-pyrol-3-carboxylic

X
Bo

N= R
o NO X o
— 9, e WA
Buocé 0 , O Budc 7 OH N <) Her Bude 8 O HN N

6g 6h

Buéce 1
2-(2-metoxy-3-nitro-phenyl)-4,4,5,5-tetrametyl-[ 1,3,2]dioxaborolan
1-bromo-2-metoxy-3-nitro-benzen 1c¢ (67g, 0,289mol), 4.,4.4'4',5,5,5',5'-
octametyl-2,2'-bi-1,3,2-dioxaborolan (110g, 0,433mol),
tetrakis(triphenylphosphin)paladi (11,80g, 14,44mmol) va kali axetat (7lg,
0,724mol) dugc hoa tan trong 600ml ete etylen glycol dimetyl. Hon hop ndy
duoc gia nhiét dén hdi hru trong 17 gid. Phan Gng ndy dugc theo doi bang TLC
dén khi hét nguyén liéu ban dau. Hn hop niy duge co dudi ap sudt giam va phan
can duge tinh ché bang phép sic ky cdt silicagel dé tao ra hop chit néu & d& muc
2-(2-metoxy-3-nitro-phenyl)-4,4,5,5-tetrametyl-[1,3,2]dioxaborolan 6a (50,5g,
61,9% ) dudi dang tinh thé mau vang.
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Buéce 2
4-etyl este cua axit 3,5-dimetyl-1H-pyrol-2,4-dicarboxylic

Este 4-etyl este cua axit 3,5-dimetyl-1H-pyrol-2,4-dicarboxylic 2-tert-
butyl 6b (5,34g, 20mmol) dugc hoa tan trong axit trifloaxetic (7,4ml, 100mmol)
va hén hop nay duoc khudy trong 2 gid. Phan tmg nay dugc theo doi bang TLC
dén khi hét nguyén liéu ban dau. Tiép d6, 40ml nude duge bd sung vao. Hon hop
nay dugc loc va banh loc dugc rira b%mg diclometan va 1am kho dé tao ra hop
chét néu & @& muc 4-etyl este cta axit 3,5-dimetyl-1H-pyrol-2,4-dicarboxylic 6¢
(3,65g, hiéu suét 86,5%) & dang chét rin mau hdng.
MS m/z (ESI): 209,8 [M-1]
Budce 3
Etyl este cua axit 5-iodo-2,4-dimetyl-1H-pyrol-3-carboxylic

4-etyl este cua axit 3,5-dimetyl-1H-pyrol-2,4-dicarboxylic 6¢ (3,65g,
17,3mmol) dugc hoa tan trong hdn hop dung mdi gbm 100ml diclometan va
10ml nuéc tiép d6 1a bd sung kali iodua (11,5g, 69,2mmol) va iot (4,39g,
17,3mmol). Khi hoan thanh viéc bd sung, hdn hop phan tmg dugc gia nhiét dén
hdi luu trong 2 gid. Phan tng nay dugc theo ddi bing TLC dén khi hét nguyén
lidu ban dau. Hén hop nay dugc lam ngudi xubng nhiét d6 trong phong va sau d6
20ml nuéc va 10ml dung dich natri thiosulfat (2M) duoc bd sung vao. Hon hop
nay duoc chiét bang diclometan (30mlx3). Dich chiét hitu co thu gom duoc duge
ria b?lng nuéc mudi bao hoa, 1am khé b'?mg magie sulfat khan, loc dé 1oai b6 chét
lam kho va cb dudi 4p sudt giam dé tao ra hop chit néu & d& muc etyl este clia
axit 5-iodo-2,4-dimetyl-1H-pyrol-3-carboxylic 6d (4,1g, hiéu suit 80,8%) & dang
chét rin mau cam.
Buéc 4
Etyl este cua axit 5-iodo-1,2,4-trimetyl-1H-pyrol-3-carboxylic

Etyl este clia axit 5-iodo-2,4-dimetyl-1H-pyrol-3-carboxylic 6d (4,1g,
13,99mmol) dugc hoa tan trong 80ml tetrahydrofuran tiép @6 12 bd sung metyl
este clia axit 4-metyl-benzensulfonic (2,73g, 14,69mmol) va natri tert-butoxit
(2,02g, 20,99mmol) vao. Khi hoan thanh viéc bd sung, hdn hop phan tng dugc
khudy trong 0,5 gid va theo ddi bang TLC dén khi hét nguyén liéu ban dau. Hon
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hop nay dugc loc va banh loc dugc rira b%mg tetrahydrofuran. Nuéc loc dugce co
dudi ap suét giam dé tao ra hop chét néu & d& muc etyl este clia axit 5-iodo-1,2,4-
trimetyl-1H-pyrol-3-carboxylic 6e (3,8g, hiu suét 88,6%) & dang chét rén mau
xam.
MS m/z (ESI): 308,1 [M+1]
"H NMR (400 MHz, CDCls): § 4,287~4,340 (q, 2H), 3,561 (s, 3H), 2,618 (s, 3H),
2,888 (s, 3H), 1,369-1,405 (t, 3H)
Budce 5
Etyl este ctia axit 5-(3-nitro-2-metoxy-phenyl)-1,2,4-trimetyl-1H-pyrol-3-
carboxylic

Etyl este cta axit 5-iodo-1,2,4-trimetyl-1H-pyrol-3-carboxylic 6e (2,88g,
9,38mmol) dugc hoa tan trong 25ml 1,4-dioxan tiép d6 12 bd sung 2-(2-metoxy-
3-nitro-phenyl)-4,4,5,5-tetrametyl-[ 1,3,2]dioxaborolan 6a (3,6g, 10,3mmol),
tetrakis(triphenylphosphin)paladi (270mg, 0,234mmol), natri cacbonat (1,99g,
18,77mmol) va 10ml nuéc. Khi hoan thanh viéc bb sung, hdn hop phan tng dugc
gia nhiét dén hdi lwu trong 3 gid. Phan tmg nay dugc theo ddi bing TLC dén khi
hét nguyén liéu ban diu. Hén hop ndy dwgc lam ngudi xubng nhiét do trong
phong tiép d6 1a bd sung 30ml nudc va chiét bing etyl axetat (30mlx3). Dich
chiét hitu co thu gom duge duge rira bing nudc mubi bio hoa, lam khod bing
magie sulfat khan, loc dé loai bo chit 1am kho va cd dudi ap suét gidm dé tao ra
hop chit néu & dé muc etyl este cla axit 5-(3-nitro-2-metoxy-phenyl)-1,2,4-
trimetyl-1H-pyrol-3-carboxylic 6f (1,25g, hiéu sudt 40,4%) & dang diu mau
vang.
MS m/z (ESI): 333,2 [M+1]
'H NMR (400 MHz, CDCl3): & 7,817~7,841 (m, 1H), 7,457~7,476 (m, 1H),
7,284~7,324 (m, 1H), 4,322~4,375 (q, 2H), 3,521 (s, 3H), 3,316 (s, 3H), 2,625 (s,
3H), 2,177 (s, 3H), 1,398~1,434 (t, 3H)
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Budéc 6
Etyl este cla axit 5-(3-amino-2-metoxy-phenyl)-1,2,4-trimetyl-1H-pyrol-3-
carboxylic

Etyl este cta axit 5-(3-nitro-2-metoxy-phenyl)-1,2,4-trimetyl-1H-pyrol-3-
carboxylic 6f (300mg, 0,9mmol) dugc hoa tan trong Sml etyl axetat tiép d6 12 bd
sung formamit (227mg, 1,61mmol) va 60mg paladi trén cacbon. Hon hop phan
ung dugc gia nhiét dén hdi luu trong 1 gid. Phan tng ndy dugc theo doi bing
TLC dén khi hét nguyén liéu ban d4u. Hon hop nay duoc loc va banh loc dugc
rira bang etyl axetat. Nudc loc dugc c6 dudi ap sudt giam dé tao ra hop chét néu
& d& muc etyl este clia axit 5-(3-amino-2-metoxy-phenyl)-1,2,4-trimetyl-1H-
pyrol-3-carboxylic 6g (234mg, hiéu sudt 86%) dudi dang chit rdn mau tréng.
MS m/z (ESI): 303,4 [M+1]
'"H NMR (400 MHz, CDCl3): & 6,968~7,006 (m, 1H), 6,817~6,840 (m, 1H),
6,595~6,618 (m, 1H), 4,311~4,364 (q, 2H), 3,381 (s, 3H), 3,315 (s, 3H), 2,615 (s,
3H), 2,181 (s, 3H), 1,391~1,426 (t, 3H)
Buéce 7
Etyl este hydrobromua cta axit 5-(3-amino-2-hydroxy-phenyl)-1,2,4-trimetyl-
1 H-pyrol-3-carboxylic

Etyl este cta axit 5-(3-amino-2-metoxy-phenyl)-1,2,4-trimetyl-1H-pyrol-
3-carboxylic 6g (210mg, 0,69mmol) dugc hoa tan trong Sml diclometan tiép do6
12 bd sung bo tribromua (1,39ml, 2,78mmol). Hon hgp phan tng dugc cho phin
ng & nhiét dd trong phong trong 0,5 gio va theo doi bing TLC dén khi hét
nguyén liéu ban d4u. Phan tng nay dugc dip t4t bing metanol, va hdn hgp nay
duoc cd dudi ap sult giam tiép do 1a bd sung 50ml etyl axetat va 15ml dung dich
natri bicacbonat bio hoa trong nuéc. Hdn hop nay duge tron k§ va céc 16p dugc
tach. Lép hitu co dugc rira bing nuéc mubi bio hoa, lam kho bang magie sulfat
khan, loc dé loai bd chat lam kho va c6 dudi ap sudt giam dé tao ra hgp chit néu
& d& muc etyl este hydrobromua cua axit 5-(3-amino-2-hydroxy-phenyl)-1,2,4-
trimetyl-1H-pyrol-3-carboxylic 6h (165mg, hi€u suit 82,5%) & dang chét rin
mau trang.

MS m/z (ESI): 289,3 [M+1]
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'H NMR (400 MHz, DMSO-d): § 7,313~7,396 (m, 1H), 7,098~7,117 (m, 1H),
6,993~7,032 (m, 1H), 4,173~4,227 (q, 2H), 3,221 (s, 3H), 1,979 (s, 3H),
1,242~1,295 (t, 3H)
Buéce 8
Etyl este cua axit 5-(2-hydroxy-3-{N'-[3-metyl-5-oxo0-1-(5,6,7,8-tetrahydro-
naphtalen-2-yl)-1,5-dihydro-pyrazol-4-yliden]-hydrazino}-phenyl)-1,2,4-
trimetyl-1H-pyrol-3-carboxylic

Etyl este hydrobromua cia axit 5-(3-amino-2-hydroxy-phenyl)-1,2,4-
trimetyl-1H-pyrol-3-carboxylic  6h (140mg, 0,51mmol) duoc hoa tan trong
1,76ml axit clohydric (1N) tiép d6 1a bd sung 1ml dung dich natri nitrit trong
nuée (39mg, 0,56mmol) va hdn hgp nay duoc khudy trong 20 phiit trong khi lam
lanh bang bé nuéc da. Tiép d6, 5-metyl-2-(5,6,7,8-tetrahydro-naphtalen-2-yl)-
2,4-dihydro-pyrazol-3-on 3i (105mg, 0,46mmol) duoc bd sung vao. Hn hop nay
duoc didu chinh dén d6 pH =8 bang dung dich natri bicacbonat bdo hoa trong
nudc, tiép d6 12 bd sung 1ml etanol. Phan Gng ndy dugc dun néng dén nhiét do
trong phong qua dém. Phan tng nay duoc theo doi bang TLC dén khi hét nguyén
liéu ban dau. Hdn hop nay duoc loc va banh loc dugc lam kho va tiép d6 hoa tan
trong diclometan. Tiép d6, hdn hop nay dugc ria bang nuwdc mudi bao hoa va 16p
hitu co duge c6 dudi 4p suét giam. Phan cin dugc tinh ché bing phép séc ky cot
silicagel dé tao ra hop chét néu & @& muc etyl este clia axit 5-(2-hydroxy-3-{N'-.
[3-metyl-5-0x0-1-(5,6,7,8-tetrahydro-naphtalen-2-yl)-1,5-dihydro-pyrazol-4-
yliden]-hydrazino}-phenyl)-1,2,4-trimetyl-1H-pyrol-3-carboxylic 6 (120mg,
50,8% ) & dang chét rdn mau do.
MS m/z (ESI): 514,1 [M+1]
'H NMR (400 MHz, DMSO-dj): & 1,84 (m, 4H), 2,14 (s, 3H), 2,41 (s, 3H), 2,57
(s, 3H), 2,80 (m, 4H), 3,34 (s, 3H), 3,87 (s, 3H), 6,51 (m, 1H), 7,00 (d, J = 7,6
Hz, 1H), 7,11 (m, 2H), 7,71 (m, 2H), 13,82 (br, 1H)
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Vidu7
Axit 3'-{N'-[1-(2,3-dihydro-benzofuran-5-yl)-3-metyl-5-oxo-1,5-dihydro-
pyrazol-4-yliden]-hydrazino}-2'-hydroxy-biphenyl-3-carboxylic
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Budc 1
Bis(2,2,2-tricloetyl) 1-(2,3-dihydrobenzofuran-5-yl)hydrazin-1,2-

dicarboxylat 2,3-dihydro-benzofuran 7a (0,6ml, 5,32mmol), bis(2,2,2-tricloetyl)
hydrazin-1,2-dicarboxylat (1,96g, 5,15mmol) va k&m clorua (920mg, 6,76mmol)
duoc hoa tan trong 40ml diclometan. Phan ting niy dugc tién hanh qua dém &
nhi¢t do trong phong va theo ddi bing TLC dén khi hét nguyén liéu ban dau.
Tiép d6, hdn hop nay dugce tinh ché bang phép sic ky cot silicagel dé tao ra hop
chit néu & d& muc bis(2,2,2-tricloetyl) 1-(2,3-dihydrobenzofuran-5-yl)hydrazin-
1,2-dicarboxylat 7b (2,5g, hiéu suat 96,6%) dudi dang chit rén mau tring.
Budc 2
2-(2,3-dihydro-benzofuran-5-yl)-5-metyl-2,4-dihydro-pyrazol-3-on
Bis(2,2,2-tricloetyl) 1-(2,3-dihydrobenzofuran-5-yl)hydrazin-1,2-
dicarboxylat 7b (2,9g, 5,8mmol) dugc hoa tan trong 50ml etanol va Sml metanol
tiép @6 1a bd sung bdt kém (10,8g, 166mmol) va dung dich amoni axetat trong
nude (15ml, 1mol/L) va hén hop ndy phan tng & nhiét d trong phong trong 1
gio. Tiép d6, etyl axetoaxetat (0,75ml, 5,9mmol) dugc bd sung timg giot vao.
Hoén hgp phan tng nay dugc gia nhiét dén hdi luu trong 2 gid. Phan ung ndy
dugc theo doi bing TLC dén khi hét nguyén liéu ban dau. Phin tng ndy dugc

1am ngudi xudng nhiét do trong phong va loc. Nuéde loc duge cd dudi ap suét
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giam va phén cin duge tinh ché bang phép sic ky cot silicagel d8 tao ra hop chét
néu & d& muc 2-(2,3-dihydro-benzofuran-5-yl)-5-metyl-2,4-dihydro-pyrazol-3-on
7¢ (706mg, hiéu suét 56,5%) & dang chét rin mau vang.
MS m/z (ESI): 217 [M+1]
'H NMR (400 MHz, CDCl): § 7,63 (s, 1H), 7,51 (d, J = 1,2 Hz, 1H), 6,78 (d, J
= 8,8 Hz, 1H), 4,57 (t, J = 8,8 Hz, 2H), 3,39 (s, 2H), 3,22 (t, J = 8,4 Hz, 2H),
2,16 (s, 3H)
Buéce 3
Axit 3'-{N'-[1-(2,3-dihydro-benzofuran-5-yl)-3-metyl-5-oxo-1,5-dihydro-
pyrazol-4-yliden]-hydrazino}-2'-hydroxy-biphenyl-3-carboxylic

Hydrobromua cia axit 3'-amino-2'-hydroxy-biphenyl-3-carboxylic 1f
(155mg, 0,5mmol) dugc hoa tan trong 1,7ml dung dich axit clohydric (IN) tiép
d6 12 bd sung timg giot 0,6ml dung dich natri nitrit trong nuéce (36mg, 0,53mmol)
va hdn hop ndy dugc khudy trong 10 phut trong khi 1am lanh bing bé nudc da.
Tiép 46, 2-(2,3-dihydro-benzofuran-5-yl)-5-metyl-2,4-dihydro-pyrazol-3-on 7¢
(97mg, 0,45mmol) duge bd sung vio. Hon hop ndy dugc diéu chinh dén do pH
=7 bing cach bd sung timg mé dung dich natri bicacbonat bdo hoa trong nudc
(630mg, 7,5mmol). Hon hgp phén tng dugc dun néng dén nhiét 46 trong phong
qua dém. Phan Ung nay dugc theo doi bing TLC dén khi hét nguyén liéu ban
diu. Hdn hop nay dugc diéu chinh dén d6 pH < 5 bing dung dich axit clohydric
dam dic. Hon hop nay duge loc va 1am kho dé tao ra hop chit néu & d& muc axit
3'-{N'-[1-(2,3-dihydro-benzofuran-5-yl)-3-metyl-5-oxo-1,5-dihydro-pyrazol-4-
yliden]-hydrazino}-2'-hydroxy-biphenyl-3-carboxylic 7 (131mg, hiéu suét
63,9%) & dang chit rin mau nau.
MS m/z (ESI): 455 [M-1]
'H NMR (400 MHz, DMSO-dy): § 2,33 (s, 3H), 3,24 (t, J = 8,4 Hz, 2H), 4,56 (t,
J = 8,4 Hz, 2H), 6,82 (d, J = 8,4 Hz, 1H), 7,16 (m, 2H), 7,61 (m, 2H), 7,72 (m,
2H), 7,80 (d, J = 8,0 Hz, 1H), 7,96 (d, J = 8,0 Hz, 1H), 8,13 (d, J = 1,6 Hz, 1H),
9,64 (s, 1H), 13,01 (s, 1H), 13,75 (s, 1H)
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Vidu8
2-(3,3-dimetyl-indan-5-yl)-4-{[2-hydroxy-3'-(1 H-tetrazol-5-yl)-biphenyl-3-yl]-
hydrazono}-5-metyl-2,4-dihydro-pyrazol-3-on
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Budce 1
5-(3-bromo-phenyl)-1H-tetrazol

3-bromo-benzonitril 8a (18,2g, 0,1mol) va amoni clorua (5,9g, 0,11mol)
duoc hoa tan trong 80ml N,N'-dimetylformamit tiép d6 1a bd sung natri azit
(7,16g, 0,11mol) trong mdi trudng argon. Hon hgp phan tng dugc gia nhiét dén
nhiét d6 100°C va phan tng qua dém. Tiép d6, hdn hop nay dugc 1am ngudi dén
nhiét d6 60°C va c6 dudi ap suat giam dé loai bo N,N'-dimetylformamit. Phan
can dugc pha lodng b%tng 100ml nu6c va 4ml dung dich axit clohydric ddm déc
va dugc khudy trong 1 gid. Hon hop ndy duoc loc va 1am khd d8 tao ra hop chit
néu & d& muc 5-(3-bromo-phenyl)-1H-tetrazol 8b (23g) & dang chét rin mau
tra"lng.
Budc 2
5-(2'-metoxy-biphenyl-3-yl)-1H-tetrazol

5-(3-bromo-phenyl)-1H-tetrazol 8b (20g, 89mmol) va axit 2-
metoxybenzenboronic (14,2g, 93,3mmol) dugc hoa tan trong 530ml 1,4-dioxan
tiép d6 13 bd sung tetrakis(triphenylphosphin)paladi (1,84g) va natri cacbonat
(18,9g, 178mmol) trong mdi trudng argon. Hon hop phan img dugc gia nhiét dén
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hdi luu qua dém. Phan tng nay duge theo ddi bang TLC dén khi hét nguyén liéu
ban dau. Hon hop nay duge cd dudi ap suét giam dé loai bo 1,4-dioxan va tiép @6
axit clohydric (200ml, 6mol/L) dugc bd sung vao. Hon hop nay dugc 1am ngudi
trong 2 gid va céac 16p dugce tach. Lép hitu co dugce thu gom va ¢d. Phén cin dugc
hoa tan trong 500ml etyl axetat va rira bing 250ml nuéc. Hon hop nay lam khod
bang natri sulfat khan va c¢6 dudi ap suit giam. Phan cin dugc hoa tan trong 25ml
etyl axetat va dé yén qua dém. Hon hop nay duoc loc d8 tao ra hop chét néu & dé
muc 5-(2'-metoxy-biphenyl-3-yl)-1H-tetrazol 8¢ (15g, hiéu sudt 68,2%) & dang
chét rin mau vang nhat.
Budce 3
3'-(1H-Tetrazol-5-yl)-biphenyl-2-ol

5-(2'-metoxy-biphenyl-3-yl)-1H-tetrazol 8¢ (15,5g, 61,5mol) dugc hoa tan
trong 195ml axit axetic tiép d6 1a bd sung 195ml dung dich axit bromhydric trong
moi truong argon. Hén hop phan tmg dugc gia nhiét dén hdi luu trong 5 gio.
Phan tng nay dugc theo doi bang TLC dn khi hét nguyén liéu ban d4u. Hon hop
nay dugc lam ngudi xubng nhiét d6 trong phong qua dém. Hon hgp nay dugc loc
va béanh loc dugc hoa tan trong 500ml etyl axetat. Hon hop ndy dugc rta bang
nuée (500mlx2), 1am khd bing natri sulfat khan, duge loc va c6 dudi ap suét
giam. Phin cin duoc tai két tinh tir 100ml etyl axetat d8 tao ra hop chit néu & dé
muc 3'-(1H-tetrazol-5-yl)-biphenyl-2-ol 8d (12g, hiéu suit 82,8%) dudi dang
chit rin mau tring.
Budc 4
3-nitro-3'-(1 H-tetrazol-5-yl)-biphenyl-2-o0l

3'-(1H-Tetrazol-5-yl)-biphenyl-2-ol 8d (3,5g, 14,7mmol) dwoc hoa tan
trong 145ml etanol trong méi trudong argon. Axit nitric khéi (0,565ml, 13,2mmol)
dugc bd sung timg giot vao & nhiét d9 35°C. Sau khi hdn hop phan ung duge
phan ung & nhiét do trong phong trong 1 gi, 150ml nuée duoge bd sung vao. Sau
khi dé yén qua dém, hdn hop nay duoc loc. Banh loc dugce rira bang 100ml nuée
va hoa tan trong 500ml etyl axetat va 250ml nude. Lép hitu co tach duge dugc
rira bing nuéc mudi bio hoa va lam khod bing magie sulfat khan. Hon hgp nay

duoc tinh ché bing phép sic ky cot silicagel dé tao ra hop chét néu & d& muc 3-
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nitro-3'-(1H-tetrazol-5-yl)-biphenyl-2-ol 8e (1g, hiéu sut 27,0%) duéi dang chét
rin mau vang.
MS m/z (ESI): 282 [M-1]
Budce 5
3-amino-3'-(1 H-tetrazol-5-yl)-biphenyl-2-ol hydroclorua
3-nitro-3'-(1H-tetrazol-5-yl)-biphenyl-2-ol 8e (2,5g, 8,83mmol) dugc hoa
tan trong 118ml etanol va 78,6ml nudc tiép d6 1a bd sung dung dich natri
hydroxit trong nuéce (2,95ml, 3mol/L) va 313mg paladi trén cacbon. Hén hop nay
duoc hydro hoa trong 3 gid trong binh hydro hoéa ¢ ap suit hydro 13 3atm. Phan
g nay dugc theo doi bing TLC dén khi hét nguyén liéu ban dau. Hon hop nay
dugce loc va tidp @6 dung dich axit clohydric (60ml, 3mol/L) dugc bd sung vao
nuéce loc. Nuée loc duge ¢d dudi 4p sult giam. Phan cin duoc pha loing bing
mot luong nho nudce va loc. Banh loc dugc rira b%mg nudce va n-hexan va lam kho
dé tao ra hop chit néu & d& muc 3-amino-3'-(1H-tetrazol-5-yl)-biphenyl-2-ol
hydroclorua 8f (2,33g) & dang chit rdn mau nau.
MS m/z (ESI): 252 [M+1]
Budc 6
Di-tert-butyl 1-(3,3-dimetyl-2,3-dihydro-1H-inden-5-yl)hydrazin-1,2-
dicarboxylat
6-bromo-1,1-dimetyl-indan (W02005066115) 8g (4,32g, 19,27mmol)
duoc hoa tan trong 40ml tetrahydrofuran va tiép d6 butyllithi (15,67ml,
1,6mol/L, 25,05mmol) dugc bd sung ting giot vao ¢ nhiét do -78°C. Sau khi hon
hop phin Umg phan Gng trong 40 phat, dung dich chira di-ferz-butyl
azodicarboxylat (5,32g, 23,12mmol) trong 30ml tetrahydrofuran dugc bd sung
vao. Hon hop phan (g dwge phén Umg trong 3 gid nita ¢ nhiét do -78°C. Phan
tng nay duoc theo ddi bang TLC dén khi hét nguyén liéu ban du va dap tit bing
5ml metanol. Hdn hop nay dugc dun néng dén nhiét @6 trong phong va loc bing
silicagel. Nudc loc duge cd dudi ap sudt giam va phan cin dugc tinh ché bing
phép sic ky cot silicagel dé tao ra hop chit néu & d& muc di-tert-butyl 1-(3,3-
dimetyl-2,3-dihydro-1H-inden-5-yl)hydrazin-1,2-dicarboxylat 8h (2,70g, hiéu

suét 37,2%) dudi dang chat rin mau vang.
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Budc 7
2-(3,3-dimetyl-indan-5-yl)-5-metyl-2,4-dihydro-pyrazol-3-on

Di-tert-butyl 1-(3,3-dimetyl-2,3-dihydro-1H-inden-5-yl)hydrazin-1,2-
dicarboxylat 8h (2,70g, 7,18mmol) duoc hoa tan trong 100ml axit axetic tiép d6
13 bd sung 20ml] axit trifloaxetic. Sau khi hdn hop nay phan tmg & nhiét do trong
phong trong 2 gid, etyl axetoaxetat (0,98g, 7,54mmol) dugc bd sung vao. Tiép
d6, hdn hop nay duoc gia nhiét dén nhiét d6 100°C va phan tng trong 2 gid.
Phan tng nay duoc theo doi bang TLC dén khi hét nguyén liéu ban dau. Hon hop
nay dugc 1am ngudi xudng nhiét d6 trong phong va cb duéi &p suit giam dé loai
b6 axit axetic. Hon hop phan Gng dwgc trung hoa bing dung dich natri
bicacbonat bo hoa trong nuée. Tiép d6, hdn hop nay dugc chiét bang etyl axetat.
Dich chiét hitu co thu gom dugc duoc rira bing nudc mudi bdo hoa, 1am khd
béng natri sulfat khan, dugc loc va c6 duéi ap suét giam. Phéan cin thu dugc dugc
tinh ché bing phép sic ky cot silicagel dé tao ra hop chit néu & d& muc 2-(3,3-
dimetyl-indan-5-yl)-5-metyl-2,4-dihydro-pyrazol-3-on 8i (1,0g, hiéu suét 47,7%)
& dang chét rin mau nau nhat.
MS m/z (ESI): 243 [M+1]
Budc 8
2-(3,3-dimetyl-indan-5-yl)-4-{[2-hydroxy-3'-(1 H-tetrazol-5-yl)-biphenyl-3-yl]-
hydrazono}-5-metyl-2,4-dihydro-pyrazol-3-on

3-amino-3'-(1H-tetrazol-5-yl)-biphenyl-2-ol hydroclorua 8f (290mg,
1,0mmol) dugc hoa tan trong axit clohydric (3,4ml, 1mol/L) tiép d6 13 bd sung
tung giot 1,2ml dung dich natri nitrit trong nuéc (73mg, 1,05mmol) trong khi lam
lanh bang bé nudc da. Sau khi hdn hop nay phan Gng & nhiét do trong phong
trong 10 phut, 2-(3,3-dimetyl-indan-5-yl)-5-metyl-2,4-dihydro-pyrazol-3-on 8i
(218mg, 0,9mmol), natri bicacbonat (1,26g, 15mmol) va 4,4ml etanol lan lugt
duoc bd sung vao. Tiép d6, hdn hop phan tng dwoc phan tmg trong 10 gid. Phan
g nay duogc theo dai bing TLC dén khi hét nguyén liéu ban dau. Hon hop nay
duoc loc va banh loc dugc rira béng 20ml nudc va sau d6 duogc hoa tan trong
20ml nudce. Trong khi 1am lanh bing bé nudc d4, hdn hop nay dugc diéu chinh
dén d6 pH < 5 bing dung dich axit clohydric ddm ddc. Hdn hop nay duoc loc va
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lam khd @ tao ra hop chét néu & d& muc 2-(3,3-dimetyl-indan-5-yl)-4-{[2-
hydroxy-3'-(1 H-tetrazol-5-yl)-biphenyl-3-yl]-hydrazono}-5-metyl-2,4-dihydro-
pyrazol-3-on 8 (336mg, hiéu suét 73,8%) & dang chit rin mau vang.

MS m/z (ESI): 505 [M-1]

'H NMR (400 MHz, DMSO-dy): § 1,24 (m, 6H), 1,92 (t, J = 7,2 Hz, 2H), 2,36 (s,
3H), 2,87 (t, J = 7,2 Hz, 2H), 7,21 (m, 3H), 7,73 (m, 5H), 8,08 (d, J = 7,6 Hz,
1H), 8,25 (s, 1H), 9,77 (s, 1H), 13,80 (s, 1H)

Vidu9

axit 5-{2-hydroxy-3-[N'-(1-indan-5-yl-3-metyl-5-oxo-1,5-dihydro-pyrazol-4-
yliden)-hydrazino]-phenyl}-furan-2-carboxylic

IN_
NS o N
O HN o OH
0
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@[ . 0 —— H,N
Q Buscl ON \ /| "OH Bugc2 OH Buges Buée 3
NO, _0 HBr

6a 9a 9c

9c 9

Bude 1
Axit 5-(2-metoxy-3-nitro-phenyl)furan-2-carboxylic
2-(2-metoxy-3-nitro-phenyl)-4,4,5,5-tetrametyl-[1,3,2]dioxaborolan ~ 6a
(10g, 35,85mmol), axit 5-bromofuran-2-carboxylic (5,47g, 28,66mmol),
tetrakis(triphenylphosphin)paladi (2,07g, 1,79mmol) va natri cacbonat (7,60g,
71,66mmol) dugc hoa tan trong hdn hop dung mdi gdbm 200ml 1,4-dioxan va
30ml nwde. Hon hop phan Gng duge gia nhiét dén hdi luu trong 2,5 gio. Phan
tng ndy dugc theo doi bing TLC dén khi hét nguyén liéu ban dau. Hon hop nay
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duoc loc va nudce loc duge cd dudi ap suét giam. Phén cin dugc pha lodng b%mg
150ml nuéc va duge didu chinh dén d6 pH= 3 bing dung dich axit clohydric 1N.
Tiép d6, hdn hop nay duogc loc va banh loc dugce rira bang 50ml hdn hgp dung
moi gém n-hexan/etyl axetat (V/V = 1:1). Phan cin duge 1am khé d tao ra hop
chét néu & dé muc axit 5-(2-metoxy-3-nitro-phenyl)furan-2-carboxylic 9a (4,23g,
hiéu suét 56,1%) & dang chét rin mau xam.
MS m/z (ESI): 262 [M-1]
Budce 2
Axit 5-(3-amino-2-metoxy-phenyl)-furan-2-carboxylic

Axit  5-(2-metoxy-3-nitro-phenyl)furan-2-carboxylic 9a  (4,23g,
16,09mmol) dwoc hoa tan trong 125ml etyl axetat tiép d6 14 bb sung 423 mg
paladi trén cacbon va amoni format (4,054g, 64,35mmol). Hon hop phén Gng
dwoc gia nhiét &én hdi luu trong 3,5 gid. Phan Gng nay dugc theo doi bang TLC
dén khi hét nguyén lidu ban dau. Hon hop nay duge cd dudi ap suét giam va phan
cdn thu dugc dugce tinh ché bing phép sic ky cdt silicagel d8 tao ra hop chét néu
& d& muc axit 5-(3-amino-2-metoxy-phenyl)-furan-2-carboxylic 9b (2,79g, hiéu
sut 74,4%) & dang chét rin mau xanh 14 cy nhat.
MS m/z (ESI): 232 [M-1]
Buéce 3
axit 5-(3-amino-2-hydroxy-phenyl)-furan-2-carboxylic hydrobromua

axit  5-(3-amino-2-metoxy-phenyl)-furan-2-carboxylic ~ 9b  (2,79g,
11,97mmol) dugc hoa tan trong 25ml diclometan tiép theo 13 bd sung ting giot
bo tribromua (23,9ml, 2,0mol/l) vao. Hon hgp phén ng dugc phan (mg ¢ nhiét
do trong phong trong 1 gio. Phan ting nay dugc theo ddi bing TLC dén khi hét
nguyén li€u ban d4u. Hon hop nay duoc cd dudi ap suit giam sau khi Sml
metanol dugc bd sung vao. Phan cin duge pha loing bing 100ml etyl axetat va
dwoc khudy trong 1 gio. Tiép d6, hdn hop nay dugc loc va banh loc dugc lam
kho d& tao ra hop chét néu & d& muc axit 5-(3-amino-2-hydroxy-phenyl)-furan-2-
carboxylic hydrobromua 9c¢ (1,24g, hiéu sudt 47,2%) dudi dang chat rin mau
vang.

MS m/z (ESI): 218 [M-1]
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Buéce 4

Hydrobromua cta axit 5-(3-amino-2-hydroxy-phenyl)-furan-2-carboxylic
9¢ (300mg, 1,0mmol) dugc hoa tan trong axit clohydric (3,4ml, 1mol/L) tiép theo
13 bd sung timg giot 1,2ml dung dich natri nitrit trong nuéc (73mg, 1,05mmol)
trong khi 1am lanh bang bé nuéc da. Sau khi hdn hop nay phin éng trong 10
phat, 2-indan-5-yl-5-metyl-2,4-dihydro-pyrazol-3-on 1i (193mg, 0,9mmol), natri
bicacbonat (1,26g, 15mmol) va 4,4ml etanol dugc 14n lugt bd sung vao. Hbén hop
nay phan tng & nhiét dd trong phong trong 24 gid. Phan ing nay dugc theo doi
bing TLC dn khi hét nguyén liéu ban dau. Hn hop nay duge loc va banh loc
dugc rira bang 20ml nuéc va sau d6 hoa tan trong 20ml nuée. Trong khi 1am lanh
bing bé nudc da, hdn hop nay dugc didu chinh dén d6 pH < 5 bing dung dich
axit clohydric ddm déc, dugc loc va lam kho dé tao ra hop chit néu & d& muc axit
5-{2-hydroxy-3-[N’-(1-indan-5-yl-3-metyl-5-oxo0-1,5-dihydro-pyrazol-4-yliden)-
hydrazino]-phenyl}-furan-2-carboxylic 9 (287mg, hiéu sudt 71,8%) duédi dang
chét rin mau vang.
MS m/z (ESI): 443 [M-1]
'H NMR (400 MHz, DMSO-dy): & 2,03 (m, 2H), 2,32 (s, 3H), 2,89 (m, 4H), 7,15
(m, 1H), 7,22 (t, J = 8,0 Hz, 1H), 7,29 (d, J = 8,0 Hz, 1H), 7,36 (d, J = 3,6 Hz,
1H), 7,57 (m, 1H), 7,70 (m, 2H), 7,78 (s, 1H), 9,97 (s, 1H), 13,73 (s, 1H)
Vidu 10
4-{[2-hydroxy-3'-(1H-tetrazol-5-yl)-biphenyl-3-yl]-hydrazono}-5-metyl-2-
(5,6,7,8-tetrahydro-naphtalen-2-yl)-2,4-dihydro-pyrazol-3-on

N=
i

N N
° LN
N-N
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8f

3-amino-3'-(1H-tetrazol-5-yl)-biphenyl-2-0l hydroclorua 8f (340mg,
1,34mmol) dugc hoa tan trong 3ml dung dich axit clohydric 1IN tiép do6 1a bd
sung timg giot 3ml dung dich natri nitrit trong nudc (98mg, 1,41mmol) trong khi
1am lanh bing bé nuéc d4. Sau khi hdn hgp ndy phéan Gng trong 10 phut, 5-metyl-
2-(5,6,7,8-tetrahydro-naphtalen-2-yl)-2,4-dihydro-pyrazol-3-on ~ 3i  (276mg,
1,21mmol), natri bicacbonat (1,69g, 20mmol) va 3ml etanol lan lugt dugc bd
sung vao. Hn hgp phan (mg dugc phan ing & nhiét d6 trong phong trong 18 gio.
Phéan tng nay duoc theo doi bing TLC dén khi hét nguyén liéu ban diu. Hon hop
nay dugc loc va banh loc dugc rira bang 20ml nuéc va tiép @6 dugc hoa tan trong
20ml nuée. Trong khi 1am lanh bing bé nuéc d4, hdn hop nay duge diéu chinh
dén d6 pH =3~4 bing dung dich axit clohydric dam dc. Tiép d6, hdén hop nay
duogc loc va lam kho @8 tao ra hop chat néu & dé muc 4-{[2-hydroxy-3'-(1H-
tetrazol-5-yl)-biphenyl-3-yl]-hydrazono }-5-metyl-2-(5,6,7,8-tetrahydro-
naphtalen-2-yl)-2,4-dihydro-pyrazol-3-on 10 (208mg, 31,6%) duéi dang chit rin
mau vang.
MS m/z (ESI): 491 [M-1]
'H NMR (400 MHz, DMSO-dy): & 8,19 (1H, s), 7,99 (1H, s), 7,69 (2H, t, J =
8,8), 7,49 (2H, d, J = 7,6), 7,15 (3H, m), 2,75 (4H, m), 2,39 (3H, s), 1,75 (4H, m)
Vidy 11
Axit 2'-hydroxy-5'-metyl-3'-{N'-[3-metyl-5-ox0-1-(5,6,7,8-tetrahydro-naphtalen-
2-yl)-1,5-dihydro-pyrazol-4-yliden]-hydrazino}-biphenyl-3-carboxylic

#N OH
O HN

1
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Buéce 1
2-bromo-4-metyl-6-nitro-phenol

Natri nitrat (28g, 0,33mmol) dugc hoa tan trong hdn hgp dung moi gbém
70ml dung dich axit sulfuric ddm dic va 210ml nuéc & nhiét do -5°C, tiép dé 1a
bd sung timg giot tir tlir 2-bromo-4-metyl-phenol 11a (30,8g, 0,165mol). Hén hop
phan tng dugc phan Gng trong 2 gid trong khi 1am lanh bing bé nudc da. Hon
hop nay dwoc dun néng dén nhiét d6 trong phong va phén ung trong 1 gid nira.
Phan trng nay dugc theo doi bing TLC dén khi hét nguyén liéu ban dau. Hon hop
nay duoc chiét bang 200ml etyl axetat. Dich chiét hitu co thu gom dwgc duoc rira
bang nudc (100mlx5), 1am kho bang natri sulfat khan, duoc loc va ¢6 dudi ap
sudt giam. Phin cin dugc tinh ché bang phép sic ky cdt silicagel dé tao ra hop
chit néu & d& muc 2-bromo-4-metyl-6-nitro-phenol 11b (22,24¢g, hiéu sut
58,1%) dudi dang chit rdn mau vang.
"H NMR (400 MHz, DMSO-dy): § 2,29 (s, 3H), 7,81 (m, 2H), 10,76 (s, 1H)
Buéce 2
1-bromo-2-metoxy-5-metyl-3-nitro-benzen

2-bromo-4-metyl-6-nitro-phenol 11b (22,24g, 95,9mmol) duwgc hoa tan
trong 150ml axeton, tiép d6 1a bd sung kali cacbonat (15,9g, 115mmol) va
iodometan (13,7ml, 220,6mmol). Hdn hgp phén tng dugc gia nhiét dén hdi luu
qua dém. Phan ing nay dugc theo doi bing TLC dén khi hét nguyén liéu ban
dau. Hon hop ndy dugc loc va nudc loc duge cd dudi ap sudt giam. Phan cin

dugc pha lodng bing 100ml etyl axetat va loc. Hon hop nay dugc co dudi ap sut
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giam dé tao ra hop chét néu & d& muc 1-bromo-2-metoxy-5-metyl-3-nitro-benzen
11¢ (23,1g, hiéu suét 97,9%) & dang chét rin mau cam.
Budc 3
Axit 2'-metoxy-5'-metyl-3-nitro-biphenyl-3-carboxylic
1-bromo-2-metoxy-5-metyl-3-nitro-benzen 11c¢ (15,0g, 61mmol) va axit
3-carboxyphenylboronic (11,6g,70,1mmol) dugc hoa tan trong 200ml 1,4-dioxan
tiép d6 12 bd sung tetrakis(triphenylphosphin)paladi (2,8g, 2,44mmol) va 61ml
dung dich natri cacbonat trong nuéc (12,9g, 122mmol). Hén hop phan tmg dugc
gia nhiét dén hoi luu qua dém. Phan ting nay dugc theo doi bang TLC dén khi hét
nguyén liéu ban dau. Hon hop nay dugc ¢ dudi ap sudt gidm va phén cin duoc
pha lodng bing 500ml nuéc. Hén hop nay dugc rira bing hdn hop dung moi
150ml n-hexan va 150ml etyl axetat tiép d6 bing etyl axetat (300mlx2). Lép
nuéc duge didu chinh dén d6 pH =1~2 bang dung dich axit clohydric ddm dic.
Hdn hop nay duoc loc va banh loc duge 1am kho détao ra hop chit néu & dé& muc
axit 2'-metoxy-5'-metyl-3-nitro-biphenyl-3-carboxylic 11d (15,4g, 88,1%) dudi
dang chét rin mau vang.
'H NMR (400 MHz, DMSO-dy): & 2,40 (s, 3H), 3,42 (s, 3H), 7,58 (s, 1H),
7,58~7,75 (m, 1H), 7,75 (d, J = 1,6 Hz, 1H), 7,82~7,84 (m, 1H), 8,02 (d, J = 8
Hz, 1H), 8,11 (d, J = 1,6 Hz, 1H), 13,12 (s, 1H)
Budc 4
Axit 2'-hydroxy-5'-metyl-3'"-nitro-biphenyl-3-carboxylic
Axit  2'-metoxy-5'-metyl-3'-nitro-biphenyl-3-carboxylic 11d (11,2g,
39,0mmol) dugc hoa tan trong axit bromhydric (250ml, 40%). Hon hgp phén tmg
dugc gia nhiét dén hdi luu qua dém. Phan Gng ndy dugc theo doi bing TLC dén
khi hét nguyén liéu ban dau. Hon hop nay dugc lam ngudi xubng nhiét do trong
phong va loc. Banh loc dugc rua bang nudc va n-hexan va lam khod dé tao ra hop
chit néu & d& muc axit 2'-hydroxy-5'-metyl-3'-nitro-biphenyl-3-carboxylic 11e
(9,15g, hiéu suét 85,9%) duéi dang chét rin mau vang.
MS m/z (ESI): 272 [M-1]
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'H NMR (400 MHz, DMSO-dj): § 2,36 (s, 3H), 7,60 (m, 2H), 7,78 (d, J = 8 Hz,
1H), 7,88 (d, J = 1,2 Hz, 1H), 7,97 (d, J = 8 Hz, 1H), 8,11 (s, 1H), 10,44 (s, 1H),
13,06 (s, 1H)
Budce 5
Hydroclorua cua axit 3'-amino-2'-hydroxy-5'-metyl-biphenyl-3-carboxylic

Axit  2'-hydroxy-5'-metyl-3'-nitro-biphenyl-3-carboxylic 1le (9,15g,
33,5mmol) dugc hoa tan trong 200ml etyl axetat tiép d6 1a bd sung 2g paladi trén
cacbon va amoni format (8,45g, 134mmol). Hdn hop phan tng dugc gia nhiét
dén hdi luu trong 30 phit. Phan (g nay dugc theo ddi bang TLC dén khi hét
nguyén liéu ban dau. Hdn hop nay dugce loc va nudce loc duge axit hoa bang dung
dich axit clohydric. Hbén hgp nay dugc loc va lam kho détaora hop chit néu & @&
muc axit 3'-amino-2'-hydroxy-5'-metyl-biphenyl-3-carboxylic hydroclorua 11f
(6,65, hiéu sudt 71,0%) dudi dang chét rin mau tring.
MS m/z (ESI): 242 [M-1]
'H NMR (400 MHz, DMSO-dy): § 2,29 (s, 3H), 7,09 (d, J = 1,6 Hz, 1H), 7,14 (d,
J = 1,6 Hz, 1H), 7,59 (t, J = 8 Hz, 1H), 7,74 (dd, J;= 6,4 Hz, J,= 1,6 Hz, 1H),
7,94 (dd, J;= 6,4 Hz, J,= 1,6 Hz, 1H), 8,07 (s, 1H)
Budéce 6
Axit 2'-hydroxy-5'-metyl-3'-{N'-[3-metyl-5-ox0-1-(5,6,7,8-tetrahydro-naphtalen-
2-y1)-1,5-dihydro-pyrazol-4-yliden]-hydrazino}-biphenyl-3-carboxylic

Axit 3'-amino-2"-hydroxy-5'-metyl-biphenyl-3-carboxylic hydroclorua 11f
(272mg, 0,97mmol) dugc hoa tan trong axit clohydric (3,3ml, 1mol/L) tiép d6 bd
sung ting giot 1,3ml dung dich natri nitrit trong nuéc (74mg, 1,07mmol) trong
khi 1am lanh bing bé nuéc d4. Sau khi hdn hgp ndy duge phan tmg trong 20
phut, 5-metyl-2-(5,6,7,8-tetrahydro-naphtalen-2-yl)-2,4-dihydro-pyrazol-3-on 3i
(200mg, 0,88mmol), natri bicacbonat (1,22g, 14,6mmol) va 2,1ml etanol 1an luot
duge bd sung vao. Hon hop phan tng dugc phan Gng & nhiét do trong phong
trong 4 gi¢. Phan ing nay dugc theo doi bing TLC dén khi hét nguyén liéu ban
dAu. Hdn hop nay duoc loc va banh loc duge rira bing 20ml nudce va sau do dugce
hoa tan trong 20ml nudc. Trong khi lam lanh bang bé nuéc da, hdn hop nay dugc

diéu chinh dén @ pH < 5 bang dung dich axit clohydric d4m dic, dugc loc va
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1am kho d& tao ra hop chit néu & d& muc axit 2'-hydroxy-5'-metyl-3'-{N'-[3-
metyl-5-0x0-1-(5,6,7,8-tetrahydro-naphtalen-2-yl)-1,5-dihydro-pyrazol-4-
yliden]-hydrazino}-biphenyl-3-carboxylic 11 (170mg, hiéu suit 40,2%) & dang
chét rin mau do.

MS m/z (ESI): 481 [M-1]

"H NMR (400 MHz, DMSO-dj): § 1,75 (m, 4H), 2,30 (s, 3H), 2,34 (s, 3H), 2,74
(m, 4H), 7,00 (d, J = 1,2 Hz, 1H), 7,11 (d, J = 8,0 Hz, 1H), 7,53 (s, 1H), 7,62 (m,
3H), 7,80 (d, J = 7,6 Hz, 1H), 7,95 (d, J = 7,6 Hz, 1H), 8,14 (s, 1H), 9,39 (s, 1H),
13,03 (s, 1H), 13,77 (s, 1H)

Vidu 12

Axit 5-(3-{N'-[1-(3,3-dimetyl-indan-5-yl)-3-metyl-5-0x0-1,5-dihydro-pyrazol-4-
yliden]-hydrazino}-2-hydroxy-phenyl)-thiophen-2-carboxylic

N=
é@rN NP
OH
O HN s
(0}
12
P
B~o /%)? P J@\G/f
N - S - H,N
—0, \ / OH Budc 2 H,N \ / OH Budce 3 2 OH \ / OH
0 (o]
7
? HBr
12b

Bude 1
NO,

6a 12a 12¢

N/

Lt g g ot
o SN OH
HN 5
2 L \ / OH g« Budc 4 o Hlil /S\ OH
HBr o
12¢ ;
8i 12

Buéce 1

Axit 5-(2-metoxy-3-nitro-phenyl)thiophen-2-carboxylic
2-(2-metoxy-3-nitro-phenyl)-4,4,5,5-tetrametyl-[ 1,3,2]dioxaborolan 6a

(10g, 35,85mmol), axit 5-bromothiophen-2-carboxylic (6,68g, 32,2mmol),

tetrakis(triphenylphosphin)paladi (2,07g, 1,79mmol) va natri cacbonat (7,59g,

71,6mmol) dugc hoa tan trong hdn hop dung méi gdm 200ml 1,4-dioxan va 30ml
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nude. Hén hop phan ung dugc gia nhiét dén hoi lvu trong 1 gio. Phan Gng nay
duogc theo doi bing TLC dén khi hét nguyén lidu ban dau. Hon hop nay dugce loc
va nuée loc duge ¢d dudi ap suét giam. Phén cin dugc pha lodng bang 150ml
nuée va duge didu chinh dén d6 pH =3 bing dung dich axit clohydric IN. Hén
hgp nay dugc loc va banh loc dugc rira bing 50ml hdn hop dung mai gdm n-
hexan/ety] axetat (thé tich:thé tich = 1/1) va 1am kho d8 tao ra hop chit néu & dé
muc axit 5-(2-metoxy-3-nitro-phenyl)thiophen-2-carboxylic 12a (7,7g, hiéu sudt
77%) dudi dang chét rin mau vang nhat.
MS m/z (ESI): 277,9 [M-1]
Budc 2
Axit 5-(3-amino-2-metoxy-phenyl)-thiophen-2-carboxylic

Axit  5-(2-metoxy-3-nitro-phenyl)thiophen-2-carboxylic 12a  (7,7g,
27,6mmol) dugc hoa tan trong 300ml etyl axetat tiép d6 1a bd sung 500mg paladi
trén cacbon va amoni format (6,96g, 110mmol). Hdn hop phan (mg dugc gia
nhiét dén hdi luu trong 4 gid. Phan tmg nay dugc theo ddi bing TLC dén khi hét
nguyén liéu ban dau. Hbn hop niy dugce cd duéi ap sudt giam va phén cin thu
duogc dugc tinh ché bang phép sic ky cot silicagel dé tao ra hop chét néu & dé
muc axit 5-(3-amino-2-metoxy-phenyl)-thiophen-2-carboxylic 12b (6,2g, hiéu
sudt 90,1%) & dang chét rdn mau x4m.
MS m/z (ESI): 248 [M-1]
Budce 3
Axit 5-(3-amino-2-hydroxy-phenyl)-thiophen-2-carboxylic hydrobromua

Axit 5-(3-amino-2-metoxy-phenyl)-thiophen-2-carboxylic 12b (2,2g,
8,83mmol) dugc hoa tan trong 20ml diclometan tiép d6 1a bd sung ting giot bo
tribromua (35ml, 35,32mmol/L). Hdn hgp phan ting dugc phén ng & nhiét do
trong phong trong 1,5 gi¢. Phan Gng nay dugc theo doi bing TLC dén khi hét
nguyén liéu ban dau. Tiép d6, Sml metanol dugc bd sung vao va hdn hop nay
duogc ¢ dudi ap sudt giam. Phan cin duge pha lodng bang 100ml etyl axetat va
duogc khqu trong 1,5 gio. Hon hop nay dugc loc va banh loc duge 1am khod dé

tao ra hop chit néu & d& muc hydrobromua ciia axit 5-(3-amino-2-hydroxy-
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phenyl)-thiophen-2-carboxylic 12¢ (1,2g, hiéu suit 57,1%) & dang chét rin mau
xam.
MS m/z (ESI): 234 [M-1]
Budc 4
Axit 5-(3-{N'-[1-(3,3-dimetyl-indan-5-yl)-3-metyl-5-0xo0-1,5-dihydro-pyrazol-4-
yliden]-hydrazino}-2-hydroxy-phenyl)-thiophen-2-carboxylic

Axit 5-(3-amino-2-hydroxy-phenyl)-thiophen-2-carboxylic 12¢ (171mg,
0,62mmol) dugc hoa tan trong 3ml axit clohydric (1N) trong khi 1am lanh bing
bé nuée da, tiép d6 1a bd sung timg giot Iml dung dich natri nitrit trong nudc
(47mg, 0,68mmol). Sau khi hdn hgp nay dugc khudy trong 20 phit, 2-(3,3-
dimetyl-indan-5-yl)-5-metyl-2,4-dihydro-pyrazol-3-on 8i (150mg, 0,62mmol)
duoc bd sung vao. Hon hop nay dugc didu chinh dén d6 pH 8~9 bang cach thém
ngit quang dung dich natri bicacbonat trong nuéc (781mg, 9,3mmol). Cac bong
bong duoc tao ra dwoc dap tat bang 2ml etanol va hén hop nay dugc dun néng
dén nhiét d6 trong phong va khudy qua dém. Phan tng nay dugc theo doi bing
TLC dén khi hét nguyén liéu ban dau. Hon hop nay duge loc va banh loc dugce
hoa tan trong 20ml nuwée. Hon hop nay duge didu chinh dén d6 pH= 3~4 bing
dung dich axit clohydric ddm dic, dugc loc va lam kho. San phém th6é dugc tinh
ché bing HPLC dé tao ra hop chét néu & @& muc axit 5-(3-{N'-[1-(3,3-dimetyl-
indan-5-yl)-3-metyl-5-ox0-1,5-dihydro-pyrazol-4-yliden]-hydrazino }-2-hydroxy-
phenyl)-thiophen-2-carboxylic 12 (48mg, hiéu suét 15,9%) & dang chit rdn mau
cam.
MS m/z (ESI): 487 [M-1]
'H NMR (400 MHz, DMSO-dy): & 1,24 (t, J = 8,6, 6H), 1,93 (t, J = 7,0, 2H),
2,87 (t, J = 7,0, 2H), 7,16 (m, J = 6,0, 1H), 7,27 (d, J = 4,2, 2H), 7,57 (d, J =
8,0, 1H), 7,64 (d, J = 4,0, 1H), 7,70 (t, J = 8,4, 2H), 7,75 (d, J = 4,0, 1H)
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Vidu 13
Axit 3'-{N'-[1-(2,3-dihydro-benzofuran-5-yl)-3-metyl-5-oxo-1,5-dihydro-
pyrazol-4-yliden]-hydrazino}-2'-hydroxy-5'-metyl-biphenyl-3-carboxylic

OH

T= ,Z

#.* @ @m&%

11f

Axit 3'-amino-2'-hydroxy-5'-metyl-biphenyl-3-carboxylic hydroclorua 11f
(287mg, 1,03mmol) dugc hoa tan trong 3,5ml dung dich axit clohydric (1N)
trong khi lam lanh bing bé nudc da, tiép d6 bd sung ting giot 1,5ml dung dich
natri nitrit trong nuéc (78mg, 1,13mmol). Sau khi hén hgp nay dugc khuy trong
20 phuat, 2-(2,3-dihydro-benzofuran-5-yl)-5-metyl-2,4-dihydro-pyrazol-3-on 7¢
(200mg, 0,93mmol) dugc bd sung vao. Hon hop nay duge diéu chinh dén do pH
=8~9 bing cach bd sung khéng lién tuc dung dich natri bicacbonat trong nudc
(1,298g, 15,45mmol). Bong bong dugc tao ra dugc dap tit 2ml etanol. Hon hop
ndy dugc dun néng dén nhiét do trong phong va phan tng qua dém. Phan tng
nay dugc theo doi bang TLC dén khi hét nguyén liéu ban dAu. Hon hop nay dugc
loc va tiép do6 banh loc dugc hoa tan trong 20ml nudc. Sau khi tron kg, hdn hop
nay dugc didu chinh dén d6 pH =3~4 bang dung dich axit clohydric dam dic,
duge loc va 1am kho. Phin can dugc rira bing 10ml hdn hop dung mdi gdm
diclometan/metanol (thé tich:thé tich = 1:1), va tiép d6 san phdm thd dugc tinh
ché bang HPLC dé tao ra hop chit néu & d& muc axit 3'-{N'-[1-(2,3-dihydro-
benzofuran-5-yl)-3-metyl-5-oxo-1,5-dihydro-pyrazol-4-yliden]-hydrazino }-2'-
hydroxy-5'-metyl-biphenyl-3-carboxylic 13 (100mg, hiéu suit 23,0%) & dang
chét rdn mau do.

MS m/z (ESI): 469 [M-1]
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"H NMR (400 MHz, DMSO-d): § 2,34 (s, 3H), 2,36 (s, 3H), 3,24 (t, J = 8,8 Hz,
2H), 4,57 (t, J = 8,8 Hz, 2H), 6,82 (d, J = 8,8 Hz, 1H), 7,00 (s, 1H), 7,54 (s, 1H),
7,61 (m, 2H), 7,74 (s, 1H), 7,80 (d, J = 7,6 Hz, 1H), 7,95 (d, J = 7,6 Hz, 1H),
8,13 (s, 1H), 9,38 (s, 1H), 13,02 (s, 1H), 13,76 (s, IH)

Vidu 14

Axit 3'-{N'-[1-(2,3-dihydro-benzofuran-5-yl)-3-metyl-5-oxo-1,5-dihydro-
pyrazol-4-yliden]-hydrazino}-5'-floro-2'-hydroxy-biphenyl-3-carboxylic

OH
OH
(7
F
4
F v
Ot \ =
0
HN OH+ ———»G©/N"‘! HOH
0 0
HCl I
7c 14

2f

’N_
eSOhe
(0} (o]

I=-Z

1

Axit 3'-amino-5'-floro-2'-hydroxy-biphenyl-3-carboxylic hydroclorua 2f
(219mg, 0,772mmol) dugc hoa tan trong 3ml axit clohydric (1N) trong khi 1am
lanh bing bé nudc da, tiép theo 14 bd sung ting giot 1ml dung dich natri nitrit
trong nudc (59mg, 0,85mmol). Sau khi hdn hop nay duge khudy trong 20 phut,
2-(2,3-dihydro-benzofuran-5-yl)-5-metyl-2,4-dihydro-pyrazol-3-on 7¢ (150mg,
0,69mmol) dugc bd sung vao. Hdn hop niy dugc diéu chinh dén do pH= 8~9
bang cach bd sung khong lién tuc dung dich natri bicacbonat trong nudc (1,007g,
11,57mmol). Cac bong bong dugc tao ra duge dép t4t bang 2ml etanol. Hon hop
phan ing dugc dun néng dén nhiét d trong phong va phan tng qua dém. Phan
tng ndy duoc theo doi bang TLC dén khi hét nguyén liéu ban diu. Hon hop ndy
dugc loc va banh loc dugc hoa tan trong 15ml nude. Sau khi tron k§, hdn hop
ndy dugc diéu chinh dén do pH =3~4 bing dung dich axit clohydric ddm dic,
duogc loc va 1am khd. San phim tho dugc tinh ché bang HPLC dé tao ra hop chit
néu & d& muc axit 3'-{N'-[1-(2,3-dihydro-benzofuran-5-yl)-3-metyl-5-oxo-1,5-

-57-



29053

dihydro-pyrazol-4-yliden]-hydrazino}-5'-floro-2'-hydroxy-biphenyl-3-carboxylic
14 (65mg, hiéu suit 20,0%) & dang chat ran mau do.

MS m/z (ESI): 473 [M-1]

'H NMR (400 MHz, DMSO-dy): & 2,33 (s, 3H), 3,23 (t, J = 8,8 Hz, 2H), 4,56 (t,
J = 8,8 Hz, 2H), 6,83 (d, J = 8,4 Hz, 1H), 7,03 (m, 1H), 7,48 (m, 1H), 7,60 (m,
2H), 7,65 (s, 1H), 7,83 (d, J = 8,0 Hz, 1H), 7,98 (d, J = 8,0 Hz, 1H), 8,17 (s, 1H),
9,57 (s, 1H), 13,07 (s, 1H), 13,62 (s, 1H)

Vidu 15

Axit  5-(2-hydroxy-3-{N'-[3-metyl-5-0x0-1-(5,6,7,8-tetrahydro-naphtalen-2-yl)-
1,5-dihydro-pyrazol-4-yliden]-hydrazino}-phenyl)-furan-2-carboxylic

IN_
SR SBIa
OH
O HN )
0
15

+ HBr o

9¢ 3 15

Axit 5-(3-amino-2-hydroxy-phenyl)-furan-2-carboxylic hydrobromua 9c¢
(292mg, 0,975mmol) dugc hoa tan trong 3,3ml dung dich axit clohydric (I1N)
trong khi 1am lanh bang bé nudc da, tiép theo 12 bd sung timg giot 1,3ml dung
dich natri nitrit trong nuéc (74mg, 1,07mmol). Sau khi hdn hop nay duge khuéy
trong 20 phat, 5-metyl-2-(5,6,7,8-tetrahydro-naphtalen-2-yl)-2,4-dihydro-
pyrazol-3-on 3i (200mg, 0,88mmol) dugc bd sung vao. Hon hop nay dugc didu
chinh dén d6 pH =8~9 bing céach bd sung khong lién tuc dung dich natri
bicacbonat trong nudc (1,226g, 14,6mmol). Cac bong béng dugc tao ra dugc dap
tit bang 2ml etanol. Hon hop phan tng dwgc dun néng dén nhiét d6 trong phong
va phan tng qua dém. Phan tmg nay dugc theo ddi bang TLC dén khi hét nguyén

liéu ban ddu. Hon hop ndy dugce loc va banh loc duge hoa tan trong 20ml nude.
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Sau khi tron k§, hdn hop nay duge didu chinh dén d6 pH =3~4 biang dung dich
axit clohydric ddm déc, dugce loc va lam kho. San phém thé duoc tinh ché béng
HPLC dé tao ra hop chét néu & d& muc axit 5-(2-hydroxy-3-{N'-[3-metyl-5-0x0-
1-(5,6,7,8-tetrahydro-naphtalen-2-yl)-1,5-dihydro-pyrazol-4-yliden]-hydrazino} -
phenyl)-furan-2-carboxylic 15 (160mg, hi¢u suét 39,8%) & dang chit rin mau dé.
MS m/z (ESI): 457 [M-1]

"H NMR (400 MHz, DMSO-dy): § 1,76 (m, 4H), 2,33 (s, 3H), 2,75 (m, 4H), 7,13
(m, 2H), 7,22 (t, J = 8,0 Hz, 1H), 7,37 (d, J = 3,2 Hz, 1H), 7,56 (d, J = 7,6 Hz,
1H), 7,63 (m, 2H), 7,71 (d, J = 8,4 Hz, 1H)

Vidu 16

Axit  3'-{N'-[1-(3,3-dimetyl-indan-5-y1)-3-metyl-5-o0xo0-1,5-dihydro-pyrazol-4-
yliden]-hydrazino}-2'-hydroxy-5'-metyl-biphenyl-3-carboxylic

OH
0 HN

N g &jw

11f

Axit 3'-amino-2'-hydroxy-5'-metyl-biphenyl-3-carboxylic hydroclorua 11f
(257mg, 0,92mmol) dugc hoa tan trong 3,1ml dung dich axit clohydric (1N)
trong khi 1am lanh bing bé nuéc d4, tiép theo 1a bd sung timg giot 1,2ml dung
dich natri nitrit trong nuéc (70mg, 1,01mmol). Sau khi hdn hgp nay duge khudy
trong 20 phut, 2-(3,3-dimetyl-indan-5-yl)-5-metyl-2,4-dihydro-pyrazol-3-on 8i
(200mg, 0,83mmol) dugc bd sung vao. Hén hop nay duge diéu chinh dén d6 pH
=8~9 bing cach bd sung khong lién tuc dung dich natri bicacbonat trong nudc
(1,157g, 13,8mmol). Cac bong bong dugc tao ra dugc dap tat béng 2ml etanol.

Hén hop phan tmg nay duogc dun néng dén nhiét do trong phong va phan tng qua
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dém. Phan Gng nay dugc theo ddi bing TLC dén khi hét nguyén liéu ban dau.
Hén hop nay dugce loc va banh loc duge hoa tan trong 30ml nudce. Sau khi tron
k¥, hdn hop nay dugc didu chinh dén do pH =3~4 bang dung dich axit clohydric
dam dic, dugc loc va 1am khé. San phim thé duoc tinh ché bing HPLC dé tao ra
hop chét néu & d& muc axit 3'-{N'-[1-(3,3-dimetyl-indan-5-yl)-3-metyl-5-oxo-
1,5-dihydro-pyrazol-4-yliden]-hydrazino}-2'-hydroxy-5'-metyl-biphenyl-3-
carboxylic 16 (160mg, hiéu sut 39,0%) ¢ dang chét rdn mau cam.

MS m/z (ESI): 495 [M-1]

'H NMR (400 MHz, DMSO-dy): § 1,25 (s, 6H), 1,92 (t = 7,2 Hz, 2H), 2,35 (s,
3H), 2,86 (t, J = 7,6 Hz, 2H), 7,00 (s, 1H), 7,25 (d, J = 8,8 Hz, 1H), 7,54 (s, 1H),
7,61 (t, J = 8,0 Hz, 1H), 7,69 (m, 2H), 7,80 (d, J = 7,6 Hz, 1H), 7,95 (d, J = 7,6
Hz, 1H), 8,14 (s, 1H), 9,41 (s, 1H), 13,05 (br, 1H), 13,77 (s, 1H)

Vidu 17

Axit  3'-{N'-[1-(3,3-dimetyl-indan-5-yl)-3-metyl-5-oxo-1,5-dihydro-pyrazol-4-
yliden]-hydrazino}-5'-floro-2'-hydroxy-biphenyl-3-carboxylic

Axit 3'-amino-5'-floro-2'-hydroxy-biphenyl-3-carboxylic hydroclorua 2f
(200mg, 0,71mmol) dugc hoa tan trong 2,4ml dung dich axit clohydric (IN)
trong khi 1am lanh bing bé nudc da, tiép theo 1a bd sung tirng giot 1ml dung dich
natri nitrit trong nuée (54mg, 0,78mmol). Sau khi hdn hop nay duge khudy trong
20 phat, 2-(3,3-dimetyl-indan-5-yl)-5-metyl-2,4-dihydro-pyrazol-3-on  8i
(153mg, 0,64mmol) duoc bd sung vao. Hdn hop nay dugc diéu chinh dén do

pH= 8~9 bing c4ch bd sung khong lién tuc dung dich natri bicacbonat trong nudc
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(889mg, 10,6mmol). Cac bong béng dugc tao ra dugc dap t4t bing 2ml etanol.
Hén hop phan tng dugc dun néng dén nhiét do trong phong va phan Gng qua
dém. Phan tmg nay duoc theo ddi bing TLC dén khi hét nguyén liéu ban dau.
Hén hop ndy dugc loc va banh loc duge hoa tan trong 20ml nude. Sau khi tron
k¥, hdn hop nay duoc didu chinh dén d6 pH =3~4 bing dung dich axit clohydric
dam dic, duogc loc va lam kho. San phém thoé duoc tinh ché béng HPLC dé tao ra
hop chit néu & d& muc axit 3'-{N'-[1-(3,3-dimetyl-indan-5-yl)-3-metyl-5-oxo-
1,5-dihydro-pyrazol-4-yliden]-hydrazino}-5'-floro-2'-hydroxy-biphenyl-3-
carboxylic 17 (120mg, hiéu suét 38,0%) & dang chét rin mau do.

MS m/z (ESI): 499 [M-1]

"H NMR (400 MHz, DMSO-dj): § 1,25 (s, 6H), 1,92 (t, J = 7,2 Hz, 2H), 2,34 (s,
3H), 2,86 (t, J = 7,2 Hz, 2H), 7,03 (m, 1H), 7,25 (d, J = 8,4 Hz, 1H), 7,47 (m,
1H), 7,63 (m, 3H), 7,83 (d, J = 7,6 Hz, 1H), 7,98 (d, J = 8,0 Hz, 1H), 8,18 (s,
1H), 9,60 (s, 1H), 13,07 (br, 1H), 13,64 (s, 1H)

Vidu 18

Axit  5-{2-hydroxy-3-[N'-(1-indan-5-yl-3-metyl-5-0xo0-1,5-dihydro-pyrazol-4-
yliden)-hydrazino]-phenyl}-thiophen-2-carboxylic

,N?
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SN OH

| | \

C©/ o HN\©/(S>\"/OH
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HZNJ;?H\L//’{OH ’ g CO ° HN%OH
HBr o
12¢ 1i 18

Hydrobromua ctia axit 5-(3-amino-2-hydroxy-phenyl)-thiophen-2-
carboxylic 12¢ (380mg, 1,2mmol) dugc hoa tan trong 3,9ml dung dich axit
clohydric (1N) trong khi 1am lanh bing bé nuéc da, tiép theo 12 bd sung timg giot
1,5ml dung dich natri nitrit trong nudc (90mg, 1,32mmol). Sau khi hdn hop nay
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duge khudy trong 20 phut, 2-indan-5-yl-5-metyl-2,4-dihydro-pyrazol-3-on 1i
(210mg, 1mmol) duogc bd sung vao. Hoén hop nay dugc diéu chinh dén d6 pH
=8~9 bing cach bd sung khong lién tuc dung dich natri bicacbonat trong nuéc
(1,51g, 18mmol). Cac bong béng dugc tao ra duge dap tit bang 2ml etanol va
hdn hop phan tng duge dun néng dén nhiét d6 trong phong va phan ng qua
dém. Phan Gng nay dugc theo ddi bing TLC dén khi hét nguyén liéu ban dau.
Hdn hop nay duge loc va banh lgc duge hoa tan trong 20ml dung dich chira 5%
natri hydroxit trong nudc. Cac 16p dugc tach va sau d6 16p nude duge chiét bing
diclometan (50mlx3). Lép nu6c dugc didu chinh dén d6 pH =3~4 bing dung
dich axit clohydric dam dic, dugc loc va lam kho. San phim thd duge tinh ché
bang HPLC dé tao ra hop chét néu & d& muyc axit 5-{2-hydroxy-3-[N'-(1-indan-5-
yl-3-metyl-5-oxo0-1,5-dihydro-pyrazol-4-yliden)-hydrazino]-phenyl } -thiophen-2-
carboxylic 18 (15mg, hidu suat 3,3%) & dang chét rin mau cam.

MS m/z (ESI): 459 [M-1]

'H NMR (400 MHz, DMSO-d): § 1,36-1,78 (m, 2H), 2,33 (s, 3H), 2,86-2,94 (m,
4H), 7,17 (t, J = 8 Hz, 1H), 7,30 (d, J = 8 Hz, 1H), 7,56 (dd, J;= 8 Hz, J,= 0,8
Hz, 1H), 7,56 (d, J = 4 Hz, 1H), 7,70 (m, 2H), 7,75 (d, J = 4 Hz, 1H), 7,79 (s,
1H)

Vidu 19

Axit 2'-hydroxy-3'-{N'-[3-metyl-5-0x0-1-(1,1,3,3-tetrametyl-indan-5-yl)-1,5-
dihydro-pyrazol-4-yliden]-hydrazino}-biphenyl-3-carboxylic
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Bude 1
5-bromo-3,3-dimetyl-indan-1-on

6-bromo-1,1-dimetyl-indan 8g (4g, 17,8mmol) dugc hoa tan trong 40ml
dung dich diclometan khan, tiép do 1a bd sung crom oxit (280mg, 1,8mmol) va
bd sung tir tir ting giot dung dich fert-butyl hydroperoxit (19ml, 190mmol). H¢
phan ng nay dugc dong kin va khudy qua dém & nhiét do trong phong sau khi
dung dich phan mg nay c6 mau do sdm va khi tao ra dugc giai phong. Phan tmg
nay duogc theo dai bang TLC dén khi hét nguyén liéu ban dau. Hon hop nay pha
loang bing 50ml nudc va chiét biang diclometan (100mlx3). Dich chiét hitu co
thu gom dugc dugc lam kho béng natri sulfat khan, dugc loc va c6 dudi ap sut
giam dé tao ra hop chit néu & d muc 5-bromo-3,3-dimetyl-indan-1-on 19a
(3,5g, 82,3%) duéi dang chit rin mau tring.
MS m/z (ESI): 238 [M-1]
Budc 2
5-bromo-1,1,3,3-tetrametyl-indan

Trong khi 1am lanh bing bé d4-axetonitril, 40ml diclometan dwgc 1am lanh
xubng nhiét d¢ -40°C tiép d6 1a bd sung titan tetraclorua (2,7ml, 24,6mmol) bang
xi lanh. Hdn hop nay dugc khudy trong 20 phut & nhiét d9 nay va dung dich chira
kém dimetyl (29,3ml, 35,1mmol) trong toluen dugc bd sung vao & tdc d6 dé nhiét
do phan tng duoc gitt dudi -30°C. Khi hoan thanh viéc bd sung, hdn hgp phan
tng dwoc khudy & nhiét @ nay trong 30 phut va sau d6 dung dich chira 5-bromo-

3,3-dimetyl-indan-1-on 19a (2,8g, 11,7mmol) trong 10ml diclometan dugc bd
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sung vao. Hon hop phan ung ndy dugc dun néng dén nhiét do trong phong va
phan Gng qua dém. Phan Gng nay dugc theo ddi bing TLC dén khi hét nguyén
litu ban diu. Hdn hop nay dugc cd dudi 4p sut giam va tiép d6 phan cin thu
dugc duoc tinh ché bang phép séc ky cot silicagel d8 tao ra hop chit néu & dé
muc 5-bromo-1,1,3,3-tetrametyl-indan 19b (1,55g, 52,3%) & dang dau khong
mau.
MS m/z (ESI): 252 [M-1]
Buoc 3
Di-tert-butyl 1-(1,1,3,3-tetrametyl-2,3-dihydro-1H-inden-5-yl)hydrazin-1,2-
dicarboxylat

5-bromo-1,1,3,3-tetrametyl-indan 19b (1,4g, 5,53mmol) dugc hoa tan
trong 10ml tetrahydrofuran va lam lanh xubng nhiét do -78°C trong bé d4 kho-
axeton. t-Butyllithi (4,4ml, 11,1mmol) dugc bd sung tirng giot vao & nhiét do trén
va hdn hop ndy dugc khudy trong 40 phut. Dung dich chira di-ferz-butyl
azodicarboxylat (1,59g, 6,92mmol) trong 10ml tetrahydrofuran duoc bd sung
timg giot vao bing phéu bd sung &p suit khong dbi. Hon hop phan ting dugc
khudy & nhiét d¢ -78°C trong 3 gid. Phan tmg niy dugc theo ddi bang TLC dén
khi hét nguyén liéu ban diu. Phan Gmg ndy dugc dap tit bang 5ml metanol va
duoc dun néng dén nhiét do trong phong. Hon hop nay dugce chiét bing etyl
axetat (20mlIx3). Dich chiét hitu co thu gom dugc duge lam khod bang natri sulfat
khan, duogc loc va cd dudi 4p suat giam. Phan cin duge tinh ché bing phép séc ky
cht silicagel dé tao ra hop chit néu & d& muc di-tert-butyl 1-(1,1,3,3-tetrametyl-
2,3-dihydro-1H-inden-5-yl)hydrazin-1,2-dicarboxylat 19¢ (1,326g, hi€u suét
59,3%) 1a ddu mau vang.
MS m/z (ESI): 403 [M+1]
Buéc 4
5-metyl-2-(1,1,3,3-tetrametyl-indan-5-yl)-2,4-dihydro-pyrazol-3-on

Di-tert-butyl  1-(1,1,3,3-tetrametyl-2,3-dihydro-1H-inden-5-yl)hydrazin-
1,2-dicarboxylat 19¢ (2,70g, 7,18mmol) dugc hoa tan trong 10ml axit axetic tiép
d6 12 bd sung 13ml axit trifloaxetic. Sau khi hén hgp nay phan tmg & nhiét dd

trong phong trong 30 phut, etyl axetoaxetat (502mg, 3,86mmol) dugc bd sung
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vao. Hon hop phan tmg dugc gia nhiét dén nhiét d6 100°C va phan tmg trong 2
gi0. Phan tng nay dugc theo doi bing TLC dén khi hét nguyén liéu ban dau. Hon
hop ndy duoc 1am ngudi xudng nhiét do trong phong va cd dudi ap sudt giam dé
loai bo axit axetic. Hon hop nay dugc trung hoa béng dung dich natri bicacbonat
bdo hoa trong nudc. Hdn hop nay duoc chiét bing etyl axetat (20mlx3). Dich
chiét hitu co thu gom duge duge rira bing nude mudi bdo hoa, 1am khé bing
natri sulfat khan, dugc loc va c6 duéi ép sut giam. Phén cin thu dugc dugce tinh
ché bing phép sic ky cot silicagel dé tao ra hop chit néu & dé muc 5-metyl-2-
(1,1,3,3-tetrametyl-indan-5-y1)-2,4-dihydro-pyrazol-3-on 19d (130mg, hi€u suét
13,6%) & dang diu mau vang nhat.
MS m/z (ESI): 269 [M+1]
Budc 5
Axit 2'-hydroxy-3'-{N'-[3-metyl-5-oxo0-1-(1,1,3,3-tetrametyl-indan-5-yl)-1,5-
dihydro-pyrazol-4-yliden]-hydrazino}-biphenyl-3-carboxylic

Axit 3'-amino-2'-hydroxy-biphenyl-3-carboxylic hydrobromua 1f (172mg,
0,56mmol) duogc hoa tan trong 1,9ml dung dich axit clohydric 1N trong khi lam
lanh bing bé nude d4, tiép theo 13 bd sung ting giot 0,7ml dung dich natri nitrit
trong nudc (42mg, 0,6 1mmol) va 5-metyl-2-(1,1,3,3-tetrametyl-indan-5-yl)-2,4-
dihydro-pyrazol-3-on 19d (135mg, 0,5mmol). Hon hop nay dugc didu chinh dén
d6 pH= 8~9 biang cich bd sung khong lién tuc dung dich natri bicacbonat bdo
hoa (700mg, 8,33mmol) tiép d6 1a bd sung 2ml etanol. Hdn hop phan tmg dugce
dugc dun néng dén nhiét do trong phong qua dém. Phan ting nay dugc theo doi
bang TLC dén khi hét nguyén liéu ban diu. Hon hop nay duge loc va banh loc
duoc hoa tan trong 20ml nuée. Sau khi tron k§, hdn hop ndy duge didu chinh dén
do pH =3~4 b%mg dung dich axit clohydric ddm ddc, dugc loc va lam kho6. San
phim thd dugc tinh ché bang HPLC dé tao ra hop chit néu & d& muc axit 2'-
hydroxy-3'-{N'-[3-metyl-5-ox0-1-(1,1,3,3-tetrametyl-indan-5-yl)-1,5-dihydro-
pyrazol-4-yliden]-hydrazino}-biphenyl-3-carboxylic 19 (75mg, hi¢u sut 29,4%)
& dang chét rin méubd(’).

MS m/z (ESI): 509 [M-1]
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'H NMR (400 MHz, DMSO-dy): & 1,30 (m, 12H), 1,92 (s, 2H), 2,35 (s, 3H), 7,14
(m, 2H), 7,23 (d, J = 8,0 Hz, 1H), 7,62 (m, 2H), 7,72 (m, 2H), 7,80 (d, J = 7,6
Hz, 1H), 7,96 (d, J = 8,0 Hz, 1H), 8,14 (s, 1H), 9,68 (s, 1H), 13,10 (br, 1H),
13,78 (s, 1H)

Vidu 20

Axit  2'-hydroxy-5'-metyl-3'-{N'-[3-metyl-5-ox0-1-(1,1,3,3-tetrametyl-indan-5-
yl)-1,5-dihydro-pyrazol-4-yliden]-hydrazino}-biphenyl-3-carboxylic
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Axit 3'-amino-2'-hydroxy-5'-metyl-biphenyl-3-carboxylic hydroclorua 11f
(155mg, 0,56mmol) dugc hoa tan trong 1,9ml axit clohydric (1N) trong khi lam
lanh bang bé nuéc d4, tiép theo 12 bd sung timg giot 1,2ml dung dich natri nitrit
trong nudc (42mg, 0,61mmol). Sau khi hdn hop nay dugc khudy trong 20 phut,
5-metyl-2-(1,1,3,3-tetrametyl-indan-5-yl)-2,4-dihydro-pyrazol-3-on 19d (135mg,
0,5mmol) dugc bd sung vao. Hon hop nay dugc didu chinh dén d6 pH =8~9 bing
cach bd sung khong lién tuc dung dich natri bicacbonat trong nuéc (700mg,
8,33mmol). Cac bong bong dugc tao ra dugc dap tit bang 2ml etanol. Hon hop
phan tng dugc duge dun noéng dén nhiét 6 trong phong va phan tmg qua dém.
Phan tmg ndy dugc theo ddi bing TLC dén khi hét nguyén liéu ban dau. Hn hop
ndy dugc loc va banh loc duge hoa tan trong 30ml nudce. Sau khi trén k¥, hdn
hop nay dugc didu chinh dén d6 pH= 3~4 b%mg dung dich axit clohydric ddm
dic, duge loc va 1am kho. San phém thé dwoc tinh ché bing HPLC dé tao ra hop
chit néu & d& muc axit 2'-hydroxy-5'-metyl-3'-{N'-[3-metyl-5-0x0-1-(1,1,3,3-
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tetrametyl-indan-5-yl)-1,5-dihydro-pyrazol-4-yliden]-hydrazino}-biphenyl-3-
carboxylic 20 (50mg, hiéu suét 19,1%) & dang chét rin mau do.

MS m/z (ESI): 523 [M-1]

'H NMR (400 MHz, DMSO-dj): § 1,30 (m, 12H), 1,92 (s, 2H), 2,35 (m, 6H),
7,00 (m, 1H), 7,23 (d, J = 8,4 Hz, 1H), 7,59 (s, 1H), 7,65 (m, 2H), 7,74 (m, 1H),
7,80 (d, J = 8,0 Hz, 1H), 7,95 (d, J = 7,6 Hz, 1H), 8,14 (s, 1H), 9,41 (s, 1H),
13,05 (br, 1H), 13,78 (s, 1H)

Vidu 21

axit 3'-[N'-(1-bixyclo[4.2.0]octa-1(6),2,4-trien-3-yl-3-metyl-5-oxo-1,5-dihydro-
pyrazol-4-yliden)-hydrazino]-2'-hydroxy-5'-metyl-biphenyl-3-carboxylic
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Axit 3'-amino-2'-hydroxy-5'-metyl-biphenyl-3-carboxylic hydroclorua 11f
(311mg, 1,1 1mmol) dugc hoa tan trong 3,7ml dung dich axit clohydric IN trong
khi 1am lanh bing bé nudc da, tiép theo 14 bd sung timg giot 1,5ml dung dich
natri nitrit trong nuéc (84mg, 1,22mmol) va 2-bixyclo[4.2.0]octa-1(6),2,4-
trienyl-3-yl-5-metyl-2,4-dihydro-pyrazol-3-on 5d (200mg, 1mmol). Hon hop nay
duge didu chinh dén d6 pH =8~9 bing cach bd sung khong lién tuc dung dich
natri bicacbonat bdo hoa (1,4g, 16,7mmol) tiép d6 12 bd sung 2ml etanol. Hdn
hop phan tng nay dwgc dun néng dén nhiét do trong phong qua dém. Phan tng
ndy dugc theo doi bing TLC dén khi hét nguyén liéu ban dau. Hon hop nay dugc
loc va banh loc dugc hoa tan trong 20ml nude. Sau khi tron k¥, hdn hop nay

duogc diéu chinh dén do pH= 3~4 bing dung dich axit clohydric dam dic, dugc
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loc va lam khé. San phém tho duoc tinh ché béng HPLC dé tao ra hop chét néu &
d& muc axit 3'-[N'-(1-bixyclo[4.2.0]octa-1(6),2,4-trien-3-yl-3-metyl-5-0x0-1,5-
dihydro-pyrazol-4-yliden)-hydrazino]-2'-hydroxy-5'-metyl-biphenyl-3-carboxylic
21 (330mg, hiéu suét 72,7%) & dang chét rin mau cam.

MS m/z (ESI): 453 [M-1]

"H NMR (400 MHz, DMSO-dy): & 2,34 (m, 6H), 3,16 (m, 4H), 7,00 (s, 1H), 7,15
(d, J = 8,0 Hz, 1H), 7,54 (s, 1H), 7,62 (m, 2H), 7,71 (d, J = 8,0 Hz, 1H), 7,80 (d,
J =176 Hz, 1H), 7,95 (d, J = 7,6 Hz, 1H), 8,13 (s, 1H), 9,40 (s, 1H), 13,02 (s,
1H), 13,75 (s, 1H)

Vidu 22

Axit 5-{3-[N'-(1-bixyclo[4.2.0]octa-1(6),2,4-trien-3-yl-3-metyl-5-o0x0-1,5-
dihydro-pyrazol-4-yliden)-hydrazino]-2-hydroxy-phenyl}-furan-2-carboxylic
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Axit 5-(3-amino-2-hydroxy-phenyl)-furan-2-carboxylic hydrobromua 9¢
(333mg, 1,1 1mmol) dugc hoa tan trong 3,7ml dung dich axit clohydric IN trong
khi 1am lanh bing bé nuéc da, tiép d6 1a bd sung 1,5ml dung dich natri nitrit
trong nudc (84mg, 1,22mmol) va 2-bixyclo[4.2.0]octa-1(6),2,4-trienyl-3-yl-5-
metyl-2,4-dihydro-pyrazol-3-on 5d (200mg, 1mmol). Hén hop nay dugc didu
chinh dén d6 pH= 8~9 bing cich bd sung khong lién tyc dung dich natri
bicacbonat bdo hoa (1,4g, 16,7mmol), tiép d6 14 bd sung 2ml etanol. Hdn hop

phan tng dugc dun noéng dén nhiét d6 trong phong qua dém. Phan Ung nay dugc
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theo ddi biang TLC dén khi hét nguyén liéu ban d4u. Hon hop nay duoc loc va
banh loc dugc hoa tan trong 20ml nude. Sau khi tron ky, hdn hop nay duge diéu
chinh dén do pH 3~4 béng dung dich axit clohydric ddm dic, dugc loc va lam
kho. San phim thé duoc tinh ché bing HPLC d8 tao ra hop chit néu & dé muc
axit 5-{3-[N'-(1-bixyclo[4.2.0]octa-1(6),2,4-trien-3-yl-3-metyl-5-oxo0-1,5-
dihydro-pyrazol-4-yliden)-hydrazino]-2-hydroxy-phenyl}-furan-2-carboxylic 22
(275mg, hiéu suit 63,9%) & dang chét rin mau do.

MS m/z (ESI): 429 [M-1]

'H NMR (400 MHz, DMSO-dj): § 2,31 (s, 3H), 3,15 (m, 4H), 7,15 (m, 2H), 7,20
(t, J = 8,0 Hz, 1H), 7,36 (d, J = 3,6 Hz, 1H), 7,54 (m, 1H), 7,68 (m, 1H), 7,72
(m, 2H), 9,97 (s, 1H), 13,71 (s, 1H)

Vidu23
2-bixyclo[4.2.0]octa-1(6),2,4-trien-3-yl-4-{[2-hydroxy-3'-(1 H-tetrazol-5-yl)-
biphenyl-3-yl]-hydrazono}-5-metyl-2,4-dihydro-pyrazol-3-on

OH
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3-amino-3'-(1 H-tetrazol-5-yl)-biphenyl-2-ol hydroclorua 8f (321mg,
1,11mmol) duoc hoa tan trong 3,7ml dung dich axit clohydric 1N trong khi lam
lanh bing bé nudc da, tiép theo 12 bd sung timg giot 1,5ml dung dich natri nitrit
trong nudc (85mg, 1,22mmol). Sau khi hén hgp nay phan tng trong 20 phit, 2-
bixyclo[4.2.0]octa-1(6),2,4-trienyl-3-yl-5-metyl-2,4-dihydro-pyrazol-3-on Sd
(200mg, 1mmol), natri bicacbonat (1,69g, 20mmol) va 3ml etanol 14n luot duoc
bd sung vao. Hon hop phan Gng nay dugc dun néng dén nhiét @6 trong phong va

khudy qua dém. Phan tmg nay dugc theo doi bing TLC dén khi hét nguyén liéu
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ban dau. Hdn hop nay dugc loc va banh loc duge rira bing 20ml nude va tiép do
hoa tan trong 20ml nuéc. Trong khi lam lanh bang bé nudc d4, hdn hop nay duoc
didu chinh dén d6 pH =3~4 bang dung dich axit clohydric dim dic. Hon hop nay
dugc loc va lam kho dé tao ra hop chit néu & d& muc 2-bixyclo[4.2.0]octa-
1(6),2,4-trien-3-yl-4-{[2-hydroxy-3'-(1 H-tetrazol-5-yl)-biphenyl-3-yl]-
hydrazono}-5-metyl-2,4-dihydro-pyrazol-3-on 23 (150mg, hi¢u suit 32.3%) &
dang chét rin mau do.

MS m/z (ESI): 463 [M-1]

"H NMR (400 MHz, DMSO-dy): & 2,34 (s, 3H), 3,16 (m, 4H), 7,18 (m, 3H), 7,68
(s, 1H), 7,73 (m, 4H), 8,08 (d, J = 7,6 Hz, 1H), 8,25 (d, J = 10 Hz, 1H), 9,71 (br,
1H), 13,77 (br, 1H)

Vi du 24

Axit  5-{2-hydroxy-3-[N'-(1-indan-5-yl-3-metyl-5-0xo0-1,5-dihydro-pyrazol-4-
yliden)-hydrazino]-5-metyl-phenyl}-thiophen-2-carboxylic

24

Br 0 / \. OH / \._ OH
\Q: . B\ogg_—> S - s

Bude 1 Budc 2 o) Budc 3 0)
Yo, | 0 ? ‘ ?
2 NO, | NO, NH,
11c 24a 24b 24c
B y
OH
s N SN OH M\
- 0 —— O HN OH
Budc 4 OH Budc 5 S
NH, + HBr 0
24d 24
Budce 1

2-(2-metoxy-5-metyl-3-nitro-phenyl)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan
3-bromo-2-metoxy-5-metyl-nitrobenzen 11¢ (20g, 81,3mmol) va

4,4.4'4'5,5,5',5'-octametyl-2,2'-bi-1,3,2-dioxaborolan (30,9g, 112mmol) dugc
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hoa tan trong 400ml ete dimetyl tiép d6 1a bd sung [L,1-
bis(diphenylphosphino)feroxen]diclopaladi(Il) (3,3g, 4,06mmol) va kali axetat
(19,9g, 203mmol). Khi hoan thanh viéc bb sung, hdn hop phan tng dugc gia
nhiét dén hdi luu trong 3 giv. HOn hop nay dugc loc dé loai b [1,1-
bis(diphenylphosphino)feroxen]diclopaladi(Il) va nuéc loc dugc ¢d dudi ap suét
giam. Phéan cin dugc tinh ché bing phép sic ky cot silicagel d8 tao ra hop chét
néu & d& muc 2-(2-metoxy-5-metyl-3-nitro-phenyl)-4,4,5,5-tetrametyl-1,3,2-
dioxaborolan 24a (13,1g, 57,1%) 12 ddu mau vang.
MS m/z
Budc 2
Axit 5-(3-nitro-2-metoxy-5-metyl-phenyl)thiophen-2-carboxylic

2-(2-metoxy-5-metyl-3-nitro-phenyl)-4,4,5,5-tetrametyl-1,3,2-
dioxaborolan 24a (4,0g, 14,5mmol), axit 5-bromothiophen-2-carboxylic (1,0g,
4,8mmol), tetrakis(triphenylphosphin)paladi  (0,276g,0,24mmol) va natri
cacbonat (1,01g, 9,6mmol) dugc hoa tan trong 30ml 1,4-dioxan va 10ml nude.
Hon hop phan tng dugc gia nhiét dén héi luu trong 1 gid. Phan Gng nay dugc
theo doi bang TLC dén khi hét nguyén liu ban dau. Hon hop nay dugc co dudi
ap suit giam va phﬁn can duoc hoa tan trong nude. Hon hop nay duge loc dé loai
b6 tetrakis(triphenylphosphin)paladi va nuéc loc duoc chiét bing etyl axetat. Lép
nude duge axit héa dé tao ra chét két tia. Chét két tia nay dugc hoa tan trong
etyl axetat, 1am kho bing magie sulfat khan, loc dé loai bo chét 1am khd va cb
dudi ap sudt giam dé tao ra hop chét néu & d& muc axit 5-(3-nitro-2-metoxy-5-
metyl-phenyl)thiophen-2-carboxylic 24b (1,03g, 73,6%) dudi dang chét rin mau
vang.
MS m/z (ESI): 291,7 [M-1]
'H NMR (400 MHz, CDCl,): § 2,41 (s, 3H), 3,73 (s, 3H), 7,73~7,79 (m, 3H),
8,00 (m, 1H), 13,20 (br, 1H)
Budce 3
Axit 5-(3-amino-2-metoxy-5-metyl-phenyl)-thiophen-2-carboxylic

Axit  5-(3-nitro-2-metoxy-5-metyl-phenyl)thiophen-2-carboxylic ~ 24b
(0,29g, 1mmol) dugc hoa tan trong 30ml etyl axetat tiép d6 1a bd sung 0,06g
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paladi trén cacbon va amoni format (0,25g, 4mmol). Khi hoan thanh vi€c b
sung, hdn hop phan tng duge gia nhiét dén hoi luu trong 45 phiit. Phan tmg nay
dugc theo doi bﬁng TLC dén khi hét nguyén liéu ban dau. Hon hop nay dugc loc
dé loai bd paladi trén cacbon. Nudéc loc dugce ¢ dudi ap suét giam va lam kho dé
tao ra hop chét néu & dé muc axit 5-(3-amino-2-metoxy-5-metyl-phenyl)-
thiophen-2-carboxylic 24¢ (0,26g, hiéu sudt 99%) & dang chit rin mau xanh 14
cay.
MS m/z (ESI): 261,7 [M-1]
'H NMR (400 MHz, CDCl3): & 2,18 (s, 3H), 3,58 (s, 3H), 6,54 (d, J = 1,6 Hz,
1H), 6,78 (d, J = 1,6 Hz, 1H), 7,53 (d, J = 4 Hz, 1H), 7,68 (d, J = 4 Hz, 1H)
Budc 4
Axit 5-(3-amino-2-hydroxy-5-metyl-phenyl)-thiophen-2-carboxylic hydrobromua
Axit  5-(3-amino-2-metoxy-5-metyl-phenyl)-thiophen-2-carboxylic  24c
(0,26g, 1mmol) dugc hoa tan trong 20ml diclometan tiép d6 13 bd sung bo
tribromua (5ml, 35,32mmol/L). Hén hop nay phan tng & nhiét do trong phong
trong 1 gio. Phan Gmg nay duoc theo doi bing TLC dén khi hét nguyén liéu ban
d4u. Hon hop nay duoc cd dudi ap sudt giam. Phin cin dugc pha lodng béng
30ml etyl axetat va dugc khudy trong 0,5 gio. Hon hop nay duoc loc va banh loc
duoc rira bing etyl axetat va lam kho dé tao ra hop chét néu & d& muc axit 5-(3-
amino-2-hydroxy-5-metyl-phenyl)-thiophen-2-carboxylic ~ hydrobromua  24d
(0,15g, hiéu suét 45,5%) & dang chit rin mau x4m.
MS m/z (ESI): 247,8 [M-1]
'H NMR (400 MHz, CDCl3): § 2,29 (s, 3H), 7,02 (d, J = 1,6 Hz, 1H), 7,41 (s,
1H), 7,59 (d, J = 4 Hz, 1H), 7,73 (d, J = 4 Hz, 1H)
Budce 5
Axit  5-{2-hydroxy-3-[N'-(1-indan-5-yl-3-metyl-5-oxo-1,5-dihydro-pyrazol-4-
yliden)-hydrazino]-5-metyl-phenyl}-thiophen-2-carboxylic
Axit 5-(3-amino-2-hydroxy-5-metyl-phenyl)-thiophen-2-carboxylic
hydrobromua 24d (138mg, 0,42mmol) dugc hoa tan trong 1,5ml dung dich axit
clohydric 1IN trong khi lam lanh bing bé nudc d4 tiép theo 13 bd sung timg giot
1,5ml dung dich natri nitrit trong nude (85mg, 1,22mmol). Sau khi hdn hgp nay
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phan tng trong 20 phat, 2-indan-5-yl-5-metyl-2,4-dihydro-pyrazol-3-on 1i
(81mg, 0,38mmol), natri bicacbonat (527mg, 6,27mmol) va 2ml etanol lan luot
dugc bd sung vao. Hdn hop phan ing dugc phan ing qua dém & nhiét do trong
phong. Phan tng nay duoc theo doi bing TLC dén khi hét nguyén lidu ban dau.
Hdn hop nay dugc loc va banh loc dugc rira bing 20ml nuéc va sau d6 hoa tan
trong 10ml nude. Trong khi lam lanh bang bé nudc d4, hdn hop nay duge didu
chinh dén do pH= 3~4 bang dung dich axit clohydric ddm dic, dugc loc va lam
kho dé tao ra hop chit néu & d& muc axit 5-{2-hydroxy-3-[N'-(1-indan-5-yl-3-
metyl-5-0x0-1,5-dihydro-pyrazol-4-yliden)-hydrazino]-5-metyl-phenyl} -
thiophen-2-carboxylic 24 (30mg, hiéu sudt 16,7%) & dang chit rdn mau do.

MS m/z (ESI): 473 [M-1]

"H NMR (400 MHz, DMSO-dy): & 2,03 (m, 2H), 2,32 (s, 3H), 2,36 (s, 3H), 2,89
(m, 4H), 7,29 (d, J = 8,0 Hz, 1H), 7,38 (s, 1H), 7,50 (s, 1H), 7,63 (d, J = 4,0 Hz,
1H), 7,68 (d, J = 8,0 Hz, 1H), 7,74 (m, 2H), 9,78 (s, 1H), 13,72 (br, 1H)

Vidu 25

Axit  5-(2-hydroxy-3-{N'-[3-metyl-5-ox0-1-(1,1,3,3-tetrametyl-indan-5-yl)-1,5-
dihydro-pyrazol-4-yliden]-hydrazino }-phenyl)-furan-2-carboxylic

Ni
N N—
o 0 N
H,N ° SN OH I\
2 OH —= OH
+ OH \_/ O HN o
" HBr 0

9c

Axit 5-(3-amino-2-hydroxy-phenyl)-furan-2-carboxylic hydrobromua 9c
(124mg, 0,41mmol) dugc hoa tan trong 1,4ml dung dich axit clohydric (IN)
trong khi 1am lanh bing bé nudc d4, tiép theo 1a bd sung timg giot 0,5ml dung
dich natri nitrit trong nudc (32mg, 0,45mmol). Sau khi hdn hop nay dugc khuéy
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trong 20 phat, 5-metyl-2-(1,1,3,3-tetrametyl-indan-5-yl)-2,4-dihydro-pyrazol-3-
on 19d (100mg, 0,37mmol) dugc bd sung vao. Hn hop nay dugce didu chinh dén
d6 pH =8 bang dung dich natri bicacbonat bdo hoa trong nudc. Cac bong béng
duogc tao ra dugc dap t4t béng 2ml etanol. Hén hop phan ng dugc dun néng dén
nhiét d6 trong phong va phan (ng qua dém. Phan tng nay dugc theo doi bing
TLC dn khi hét nguyén liéu ban dau. Hdn hop nay dugc loc va banh loc dugc
hoa tan trong 10ml nuéc. Hon hop nay dugc didu chinh dén d6 pH= 3~4 bing
dung dich axit clohydric ddm dic, duoc loc va lam kho. Phén cin dugc tinh ché
béang phép sic ky ct silicagel d8 tao ra hop chét néu & dé muc axit 5-(2-hydroxy-
3-{N'-[3-metyl-5-0x0-1-(1,1,3,3-tetrametyl-indan-5-y1)-1,5-dihydro-pyrazol-4-
yliden]-hydrazino}-phenyl)-furan-2-carboxylic 25 (22mg, hi¢u sudt 11,9%) o
dang chét rin mau do.

"H NMR (400 MHz, DMSO-d): § 1,30 (m, 12H), 1,92 (s, 2H), 2,34 (s, 3H), 7,15
(d, J = 3,6 Hz, 1H), 7,22 (m, 2H), 7,36 (d, J = 3,2 Hz, 1H), 7,56 (dd, J; = 8,0 Hz,
J,=1,2Hz, 1H), 7,66 (d, J = 2,0 Hz, 1H), 7,75 (m, 2H)

Vidu 26

Axit 3'-[N'-(1-bixyclo[4.2.0]octa-1(6),2,4-trien-3-yl-3-metyl-5-oxo-1,5-dihydro-
pyrazol-4-yliden)-hydrazino]-5'-floro-2'-hydroxy-biphenyl-3-carboxylic

N=
i

mi ¢ )
O HN OH
SR

E
26
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26a 5d

Buéce 1
Axit 3'-amino-5'-floro-2'-hydroxy-biphenyl-3-carboxylic hydrobromua

20ml axit bromhydric dugc bb sung timg giot vao axit 3'-amino-5'-floro-
2'-hydroxy-biphenyl-3-carboxylic 2f (500mg, 1,92mmol) thu dugc tir Budc 5 cua
Vi du 2 d& tao ra chét két tia tring. Dung dich phan émg nay dugc gia nhiét dén
héi Ivu qua dém, va sau d6 dung dich ndy tré nén trong. Cubi cling, mau cta
dung dich phan rng nay la mau niu. Phan Gng ndy dugc theo doi bang TLC dén
khi hét nguyén liéu ban diu. Hbn hop nay dwoc cd dudi 4p suit giam dé tao ra
chét rin mau niu ma duogc hoa tan trong 20ml etyl axetat. Hon hgp ndy duoc
khudy trong 20 phit va loc dé tao ra hop chét néu & d& muc axit 3'-amino-5'-
floro-2'-hydroxy-biphenyl-3-carboxylic hydrobromua 26a (344mg, hiéu suét
54,8%) & dang chét rén mau xam.
MS m/z (ESI): 248 [M+1]
Buéc 2
Axit 3'-[N'-(1-bixyclo[4.2.0]octa-1(6),2,4-trien-3-yl-3-metyl-5-oxo0-1,5-dihydro-
pyrazol-4-yliden)-hydrazino]-5'-floro-2'-hydroxy-biphenyl-3-carboxylic

Axit  3'-amino-5'-floro-2'-hydroxy-biphenyl-3-carboxylic hydrobromua
26a (328mg, 1,11mmol) dugc hoa tan trong 3,7ml dung dich axit clohydric IN
trong khi 1am lanh bing bé nuéc d4, tiép d6 1a bd sung 1,5ml dung dich natri
nitrit trong nuéc (84mg, 1,22mmol) va 2-bixyclo[4.2.0]octa-1(6),2,4-trienyl-3-yl-
5-metyl-2,4-dihydro-pyrazol-3-on 5d (200mg, 1mmol). Hdn hgp nay dugc didu
chinh dn d6 pH =8~9 bing cich bd sung khong lién tuc dung dich natri
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bicacbonat bdo hoa (1,4g, 16,7mmol), tiép d6 12 bd sung 2ml etanol. Hén hop
phan tng nay dugc dun néng dén nhiét d9 trong phong qua dém. Phan Gmg nay
duoc theo ddi bang TLC dén khi hét nguyén liéu ban dau. Hdn hop nay dugc loc
va tiép d6 banh loc dugc hoa tan trong 20ml nuéc. Sau khi tron k¥, hdn hop nay
duoc didu chinh dén d6 pH= 3~4 bing dung dich axit clohydric ddm dic, dugc
loc va 1am khé. San phim thé duge tinh ché bang HPLC d tao ra hop chit néu &
d& muc axit 3'-[N'-(1-bixyclo[4.2.0]octa-1(6),2,4-trien-3-yl-3-metyl-5-ox0-1,5-
dihydro-pyrazol-4-yliden)-hydrazino]-5'-floro-2'-hydroxy-biphenyl-3-carboxylic
26 (335mg, hi¢u suét 73, 1%) & dang chét rén mau do.

MS m/z (ESI): 457 [M-1]

"H NMR (400 MHz, DMSO-dj): § 2,32 (s, 3H), 3,22 (m, 4H), 7,02 (m, 1H), 7,14
(d, J = 8,0 Hz, 1H), 7,46 (m, 1H), 7,61 (m, 2H), 7,69 (m, 1H), 7,82 (d,J =17, 6
Hz, 1H), 7,98 (d, J = 7,6 Hz, 1H), 8,17 (s, 1H), 9,58 (s, 1H), 13,07 (s, 1H), 13,60
(s, 1H)

Vidu 27

4-{[2-hydroxy-3'-(1 H-tetrazol-5-yl)-biphenyl-3-yl]-hydrazono}-2-indan-5-yl-5-
metyl-2,4-dihydro-pyrazol-3-on

/N—
Ay L0
\
N.
o N O LN
N-N
27
N/
N
—N
; i -
, N =N OH
+ HN H - . \ N
N N
OH (0] v N
N-N
1i g N

27

3-amino-3'-(1H-tetrazol-5-yl)-biphenyl-2-ol hydroclorua 8f (188mg,
0,74mmol) dugc hoa tan trong 4ml dung dich axit clohydric 2N trong khi lam
lanh bing bé nudc d4, tiép theo 12 bd sung timg giot 1ml dung dich natri nitrit
trong nudc (57mg, 0,82mmol). Sau khi hdn hgp ndy phén (mg trong 30 phut, 2-
indan-5-yl-5-metyl-2,4-dihydro-pyrazol-3-on 1i (159mg, 0,74mmol) dugc b
sung vao. Hon hop nay duoc didu chinh dén d6 pH= 8 bing dung dich natri
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bicacbonat bdo hoa, tiép d6 13 bd sung 0,5ml etanol. Hon hop phan tng dugc
phéan mg qua dém & nhiét d6 trong phong. Phan ing nay duogc theo doi bing
TLC dn khi hét nguyén liéu ban diu. Hon hop nay duge loc va banh loc dugc
hoa tan trong dung dich natri hydroxit trong nuéc (3N). Hén hop nay duge rira 3
14n bing diclometan. Cac 16p dugc tach va tiép d6 16p nude duge diéu chinh dén
do pH =3 béng dung dich axit clohydric 2N dé tao ra mot lugng 16n chét két taa.
Hén hop ndy dugc loc va banh loc dugce tinh ché bang phép sic ky ct silicagel
d8 tao ra hop chét néu ¢ d& muc 4-{[2-hydroxy-3'-(1 H-tetrazol-5-yl)-biphenyl-3-
yl]-hydrazono}-2-indan-5-yl-5-metyl-2,4-dihydro-pyrazol-3-on 27 (67mg, hi€u
suét 18,8%) & dang chit rin mau cam.

MS m/z (ESI): 477,2 [M-1]

"H NMR (400 MHz, DMSO-dy): & 2,03 (m, 2H), 2,33 (s, 3H), 2,89 (m, 4H), 7,17
(m, 2H), 7,28 (d, J = 8,0 Hz, 1H), 7,71 (m, 5H), 8,08 (d, J = 8,0 Hz, 1H), 8,25 (s,
1H), 9,73 (br, 1H), 13,77 (s, 1H)

Vidu 28

axit  4-(2-hydroxy-3-{N'-[3-metyl-5-0x0-1-(5,6,7,8-tetrahydro-naphtalen-2-yl)-
1,5-dihydro-pyrazol-4-yliden]-hydrazino}-phenyl)-furan-2-carboxylic

N=
!
N

?w

OH — - OH

Budc 2

#N OH
“Butes 0 HN\©/W

28

28e
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Buéce 1
Axit 4-bromo-furan-2-carboxylic

Hdn hop gdm axit 4,5-dibromo-furan-2-carboxylic 28a (5,5g, 20,3mmol)
va 18ml amoni hydroxit dugc bd sung vao 63ml nuée tiép d6 13 bd sung bot kém
(1,46g, 22,33mmol). Khi hoan thanh vi¢c bd sung, hdn hop phan mg dugc khuéy
& nhiét do trong phong trong 6 gid. Phan tmg nay duoc theo doi bang TLC dén
khi hét nguyén liéu ban diu. Hon hop niy duoc didu chinh dén d6 pH= 3 bing
dung dich axit clohydric (1N) dé tao ra mot luong 16n chat két tia. Hén hop nay
duogc loc va banh loc dugc rira béng n-hexan (15mix4) va lam kho dé tao ra hop
chit néu & d& muc axit 4-bromo-furan-2-carboxylic 28b (3,2g, hi¢u suit 83,1%)
dudi dang chét rin mau tring.
MS m/z (ESI): 188,7 [M-1]
Budéc 2
Axit 4-(3-nitro-2-metoxy-phenyl)-furan-2-carboxylic

2-(2-metoxy-3-nitro-phenyl)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan 6a (4g,
14,34mmol), axit 4-bromo-furan-2-carboxylic 28b (2,18g, 11,47mmol),
tetrakis(triphenylphosphin)paladi (829mg, 0,717mmol) va kali cacbonat (3,96g,
28,68mmol) dugc hoa tan trong hén hop dung mdi gdbm 80ml 1,4-dioxan va 30ml
nude. Hon hop phan tmg dugc gia nhiét dén hdi luu trong 2,5 gid. Phan Gmg nay
duoc theo dai bang TLC dén khi hét nguyén lidu ban déu. Hon hop nay duoc
diéu chinh dén d6 pH =3 bing dung dich axit clohydric 1N va sau d6 chiét bing
etyl axetat (80mlx3). Dijch chiét hitu co thu gom dugc dugc cb6 dudi 4p suét
giam. Phan cin duoc tinh ché bing phép sic ky cot silicagel dé tao ra hop chit
néu & dé muc axit 4-(3-nitro-2-metoxy-phenyl)-furan-2-carboxylic 28¢ (3,42g,
hiéu suét 90,7%) & dang diu mau nau.
MS m/z (ESI): 261,8 [M-1]
Budce 3
Axit 4-(3-amino-2-metoxy-phenyl)-furan-2-carboxylic

Axit  4-(3-nitro-2-metoxy-phenyl)-furan-2-carboxylic 28¢  (500mg,
1,9mmol) dugc hoa tan trong 15ml etyl axetat tiép d6 12 bd sung 100mg paladi

trén cacbon va amoni format (429mg, 7,6mmol). Hon hgp phan ting dugc gia

-78-



29053

nhiét dén hdi luu trong 3 giv. Phan tng nay dugc theo ddi bing TLC dén khi hét
nguyén liéu ban diu. Hdn hop nay dugce loc dé loai bo paladi trén cacbon va co
dudi ap sult giam dé tao ra hop chét néu & d& muc axit 4-(3-amino-2-metoxy-
phenyl)-furan-2-carboxylic 28d (325mg, hiéu suét 73,4%) 13 diu mau vang.
MS m/z (ESI): 231,8 [M-1]
Buéc 4
Axit 4-(3-amino-2-hydroxy-phenyl)-furan-2-carboxylic hydrobromua

Axit  4-(3-amino-2-metoxy-phenyl)-furan-2-carboxylic 28d (325mg,
1,4mmol) duoc hoa tan trong 5ml diclometan tiép theo 13 bb sung timg giot bo
tribromua (2,8ml, 5,6mmol). Hon hgp nay phan tng & nhiét 6 trong phong trong
4,5 gid. Phan tmg nay duoc theo ddi bang TLC dén khi hét nguyén liéu ban déu.
5ml metanol dugc bd sung vao va tiép d6 hdn hop ndy duogc cd dudi ap suét
giam. Phéan cin dugc pha lodng bing 10ml etyl axetat va dugc khudy trong 0,5
giy. Hon hop nay dugce loc va banh loc dugc 1am kho @& tao ra hgp chét néu & dé
muc axit 4-(3-amino-2-hydroxy-phenyl)-furan-2-carboxylic hydrobromua 28e
(174mg, hi¢u suét 57,1%) & dang chit rin mau xam.
MS m/z (ESI): 217,7 [M-1]
Buéce 5
Axit  4-(2-hydroxy-3-{N'-[3-metyl-5-ox0-1-(5,6,7,8-tetrahydro-naphtalen-2-yl)-
1,5-dihydro-pyrazol-4-yliden]-hydrazino }-phenyl)-furan-2-carboxylic

Axit  4-(3-amino-2-hydroxy-phenyl)-furan-2-carboxylic 28e (170mg,
0,57mmol) duoc hoa tan trong axit clohydric (1,9ml, 1mol/L) trong khi lam lanh
bing bé nudc d4, tiép theo 13 bd sung timg giot 0,7ml dung dich natri nitrit trong
nude (43mg, 0,63mmol). Sau khi hdn hop nay phan Gng trong 20 phut, 5-metyl-
2-(5,6,7,8-tetrahydro-naphtalen-2-yl)-2,4-dihydro-pyrazol-3-on ~ 3i  (116mg,
0,51mmol) dugc bd sung vio. Hén hop nay dwgc didu chinh dén d6 pH 8~9 bing
dung dich natri bicacbonat bao hoa trong nudc tiép d6 1a bd sung 2ml etanol. Hon
hop nay phan (ng & nhiét do trong phong trong 24 gid. Phan ing nay dugc theo
d5i bang TLC dén khi hét nguyén liéu ban diu. Hon hop nay duge loc va tiép @6
15ml nuée dugc bd sung vio banh loc. Trong khi 1am lanh bing bé nuéc dé, hdn

hop nay dugc didu chinh dén d6 pH =2~3 bang dung dich axit clohydric dam dic
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va loc. Banh loc dugc rira ba"mg etyl axetat va lam kho dé tao ra hop chét néu & dé
muc axit 4-(2-hydroxy-3-{N'-[3-metyl-5-ox0-1-(5,6,7,8-tetrahydro-naphtalen-2-
yl)-1,5-dihydro-pyrazol-4-yliden]-hydrazino }-phenyl)-furan-2-carboxylic 28
(13mg, hidu suét 5,5%) & dang chit rin mau do.

MS m/z (ESI): 456,7 [M-1]

'H NMR (400 MHz, DMSO-d,): § 1,75 (m, 4H), 2,31 (s, 3H), 2,78 (m, 4H), 3,86
(s, 3H), 7,13 (m, 2H), 7,43 (d, J = 7,6 Hz,1H), 7,62 (m, 2H), 7,78 (s, 1H), 8,43
(s, 1H), 9,68 (br, 1H), 13,73 (br, 1H)

Vi du 29

Axit 2'-hydroxy-3'-[N'-(1-indan-5-yl-3-metyl-5-0x0-1,5-dihydro-pyrazol-4-
yliden)-hydrazino]-5'-metyl-biphenyl-3-carboxylic

N=
sonaBde
\
OH
° U
(e}
29
N/
N
N=
* raPYe
+ HN O OH —— 3 N OH
OH O o)
: 11f = HCI
1i 29

Axit 3'-amino-2'-hydroxy-5'-metyl-biphenyl-3-carboxylic hydroclorua 11f
(346mg, 1,07mmol) dugc hoa tan trong axit clohydric (5ml, 2mol/L) trong khi
1am lanh bing nudc d4, tiép d6 1a bd sung 2ml dung dich natri nitrit trong nudc
(81mg, 1,17mmol) vao. Sau khi hdn hgp nay phan g trong 30 phut, 2-indan-5-
yl-5-metyl-2,4-dihydro-pyrazol-3-on 1i (229mg, 1,07mmol) dugc bd sung vao.
Hén hop ndy dugc diéu chinh d¢én d6 pH=8 bing dung dich natri bicacbonat bdo
hoa trong nuéc, tiép d6 1a bd sung 5ml etanol. Hon hgp nay phan ing qua dém &
nhiét d trong phong. Phan tmg nay dugc theo doi bing TLC dén khi hét nguyén
liéu ban d4u. Hon hop nay dugc loc va banh loc dugc rira bz‘?lng etanol. Nudc loc
duoc dugc db vao hdn hop gdm d4 va nude. Hon hop thu dugc duge diéu chinh

dén d6 pH =4 bing dung dich axit clohydric ddm dic dé tao ra chét két tia. Hon
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hgp nay duge loc va banh loc dugce rira ba l4n béng etyl axetat, va lam kho dé tao
ra hop chit néu & d& muc axit 2'-hydroxy-3'-[N'-(1-indan-5-yl-3-metyl-5-0xo-1,5-
dihydro-pyrazol-4-yliden)-hydrazino]-5'-metyl-biphenyl-3-carboxylic 29 (75mg,
hidu suit 15%) & dang chit rin mau do.

MS m/z (ESI): 467,2 [M-1]

'H NMR (400 MHz, DMSO-dy): § 2,01 (m, 2H), 2,35 (m, 6H), 2,88 (m, 4H),
6,97 (s, 1H), 7,30 (s, 1H), 7,70 (m, 5H), 8,02 (s, 1H), 8,15 (s, 1H), 9,42 (br, 1H),
13,03 (br, 1H), 13,77 (s, 1H)

Vidu 30

Axit  3'-{N'-[1-(3,3-dimetyl-indan-5-yl)-3-metyl-5-0x0-1,5-dihydro-pyrazol-4-
yliden]-drazino}-2'-hydroxy-biphenyl-3-carboxylic

g" N Zicr F

Axit 3'-amino-2'-hydroxy-biphenyl-3-carboxylic hydrobromua 1f (310mg,

IZ’Z

1,0mmol) dugce hoa tan trong axit clohydric (3,4ml, 1mol/L) trong khi lam lanh
bing bé nudc da, tiép theo 13 bd sung timg giot 1,2ml dung dich natri nitrit trong
nuéc (73mg, 1,05mmol). Sau khi hdn hop ndy phan ng trong 10 phit, 2-(3,3-
dimetyl-indan-5-yl)-5-metyl-2,4-dihydro-pyrazol-3-on 8i (218mg, 0,9mmol),
natri bicacbonat (1,26g, 15mmol) va 4,4ml etanol lan lugt dugc bd sung vao.
Hdn hop phan tmg dugce phan tng & nhiét d6 trong phong trong 10 gid. Phan tng
ndy dugc theo ddi bing TLC dén khi hét nguyén liéu ban d4u. Hon hop nay dugc
loc va banh loc duge rira bing 20ml nuée va tiép d6 hoa tan trong 20ml nuée.
Trong khi 1am lanh bing bé nudc da, hdn hop nay dugc diéu chinh dén dopH <5
béng dung dich axit clohydric ddm déc, duogc loc va lam kho dé tao ra hop chét
néu & d& muc axit 3'-{N'-[1-(3,3-dimetyl-indan-5-yl)-3-metyl-5-oxo0-1,5-dihydro-
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pyrazol-4-yliden]-hydrazino}-2'-hydroxy-biphenyl-3-carboxylic 30 (500mg, hi€u
suit 94%) & dang chét rin mau vang.

MS m/z (ESI): 509,1 [M-1]

"H NMR (400 MHz, DMSO-d): § 1,24 (m, 6H), 1,92 (t, J = 7,2 Hz, 2H), 2,34 (s,
3H), 2,86 (t, J = 7,2 Hz, 2H), 7,16 (m, 2H), 7,25 (d, J = 8,8 Hz, 1H), 7,62 (t, J =
7,6 Hz, 1H), 7,70 (m, 3H), 7,80 (d, J= 7,6 Hz, 1H), 7,96 (d, J= 7,2 Hz, 1H),
8,14 (s, 1H), 9,68 (s, 1H)

Vidu 31

Axit  4-{2-hydroxy-3-[N'-(1-indan-5-yl-3-metyl-5-oxo-1,5-dihydro-pyrazol-4-
yliden)-hydrazino]-phenyl}-furan-2-carboxylic

31

OH z
0, N
(0] o) N \N H [ o
+ . 0 HN A
- HBr °
) 31
1

Axit 4-(3-amino-2-hydroxy-phenyl)-furan-2-carboxylic hydrobromua 28e

(170mg, 0,57mmol) dugc hoa tan trong axit clohydric (1,9ml, 1mol/L) trong khi
lam lanh bang bé& nudc d4, tiép theo 13 bd sung timg giot 0,7ml dung dich natri
nitrit trong nuéc (43mg, 0,63mmol). Sau khi hdn hgp ndy phan tmg trong 20
phut, 2-indan-5-yl-5-metyl-2,4-dihydro-pyrazol-3-on 1i (109mg, 0,51mmol)
dwgc bd sung vao. Hon hop nay dwgc didu chinh dén d6 pH =8~9 bang dung dich
natri bicacbonat bao hda trong nude, tiép d6 12 bd sung 2ml etanol. Hon hgp phan
g dugc phan ing & nhiét do trong phong trong 24 gid. Phan ing nay dugc theo
doi bang TLC dén khi hét nguyén liéu ban d4u. Hon hop nay duogc loc va 15ml
nude dugc bd sung vio banh loc. Trong khi 1am lanh bang bé nuéc da, hdn hop
ndy dugc didu chinh dén d6 pH= 2~3 bing dung dich axit clohydric dam dic,

duoc loc va banh loc dugc rira bﬁng etyl axetat, va sau d6 1am kho dé tao ra hop
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chét néu & d& muc axit 4-{2-hydroxy-3-[N'-(1-indan-5-yl-3-metyl-5-oxo-1,5-
dihydro-pyrazol-4-yliden)-hydrazino]-phenyl }-furan-2-carboxylic 31 (83myg,
hiéu suét 36,7%) & dang chét rén mau den.

MS m/z (ESI): 442,8 [M-1]

'H NMR (400 MHz, DMSO-d): § 2,08 (m, 2H), 2,32 (s, 3H), 2,89 (m, 4H), 7,13
(t, J= 8,0 Hz, 1H), 7,28 (d, J = 8,4 Hz, 1H), 7,41 (d, J = 7,6 Hz, 1H), 7,65 (m,
3H), 7,75 (m, 1H), 8,37 (s, 1H), 9,68 (s, 1H), 13,22 (br, 1H), 13,74 (s, 1H)

Vi du 32
4-{[4'-(4,5-dihydro-1H-imidazol-2-yl)-2-hydroxy-biphenyl-3-yl]-hydrazono}-2-
indan-5-yl-5-metyl-2,4-dihydro-pyrazol-3-on

N
N= R
° T

32
N N
HO.,-OH O ~o0 ;3 !/B
e "
Br
+ —> O e —_ —_—
o Bude 1 o Budc 2 O Budc 3 Buoc4 t
' P NO, | 0 ?
o 2 NO, |

NO, NH, |
1c 32a 32b 32¢
N
'/> N
N N= D
N =Ny OH O N
—_— \
O Budc 5 fo) N
o ®
NH,
32d 32
Budc 1

3'-nitro-2'-metoxy-biphenyl-4-carbaldehyt

Dung dich chtta 60ml 1,4-dioxan va 10ml nudc dugc bd sung axit 4-
formylphenylboronic vao (3,0g, 0,02mol), tiép theo 13 bd sung 1-bromo-2-
metoxy-3-nitro-benzen 1c¢ (4,64g, 0,02mol), tetrakis(triphenylphosphin)paladi
(1,15g, Immol) va natri cacbonat (4,24g, 0,04mol). Khi hoan thanh vi¢c bd sung,
hén hop nay dugc gia nhiét dén hdi luu trong 5 gid. Phan tmg niy dugc theo doi
b%mg TLC dén khi hét nguyén li€u ban dau. Hon hop nay duoc loc va banh loc
dugc rira bing etyl axetat. Nudc loc dwoc ¢d dudi dp suat giam va phén cin dugc

tinh ché béng phép sic ky cot silicagel dé tao ra hop chét néu & d& myc 3'-nitro-
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2'-metoxy-biphenyl-4-carbaldehyt 32a (4,1g, 80,4%) dudi dang chét rin mau
vang.
Budc 2
2-(2'-metoxy-3'-nitro-biphenyl-4-yl)-4,5-dihydro-1H-imidazol

Dung dich chta 3'-nitro-2'-metoxy-biphenyl-4-carbaldehyt 32a (4,0g,
15,5mmol) trong 40ml diclometan dang duoc khudy, trong khi 1am lanh bang bé
nuée da, duge bd sung 1,2-diaminoetan (981mg, 16,3mmol) vao. Sau khi hdn
hop ndy dwoc khudy trong 0,5 gid nita, 1-bromo-pyrolidin-2,5-dion (2,91g,
16,33mmol) dugc bd sung vao. Khi hoan thanh viéc bd sung, bé nuéc da duge
14y ra. HOn hop phan tng dugc khudy qua dém & nhiét 6 trong phong. Phén ting
nay dugc theo ddi bing TLC dén khi hét nguyén liéu ban dau. Hn hop nay dugc
¢d dudi ap sudt giam va phan cin dugc tinh ché bang phép sic ky cot silicagel dé
tao ra hop chét néu & d& muc 2-[(2'-metoxy-3'-nitro-biphenyl-4-yl]-4,5-dihydro-
1H-imidazol 32b (4,0g, 86,9%) & dang chét rdn mau vang.

MS m/z (ESI): 298,1 [M +1]

'H NMR (400 MHz, DMSO-dy): § 8,11 (2H, d, J = 8,4 Hz), 7,89 (1H, dd, J; =
8,0 Hz, J,=1,6), 7,87 (2H, d, J = 8,4 Hz), 7,79 (1H, m), 7,49 (1H, t, J = 8,0 Hz),
4,04 (4H, m), 3,47 (3H, s)
Budc 3
2-(2'-metoxy-3'-amino-biphenyl-4-yl)-4,5-dihydro-1H-imidazol

Dung dich chtta 2-[(2'-metoxy-3'-nitro-biphenyl-4-yl]-4,5-dihydro-1H-
imidazol 32b (1,5g, 5,05mmol) trong 30ml metanol dang dugc khuéy, dugc bd
sung amoni format vao (1,28g, 20,2mmol), tiép d6 bd sung paladi trén cacbon
(200 mg). Khi hoan thanh viéc bd sung, hdn hop phan tmg dugc gia nhiét dén hoi
luu trong 1 gid. Phan (ng ndy dugc theo doi bing TLC dén khi hét nguyén liéu
ban diu. HOn hop nay duoc 1am ngudi xudng nhiét do trong phong va loc. Nuéce
loc dugce c6 dudi &p suét giam dé tao ra hop chét néu & @& muc 2-(2'-metoxy-3'-
amino-biphenyl-4-yl)-4,5-dihydro-1H-imidazol 32¢ (1,1g, 81,5%) duéi dang chit

rdn mau vang.

MS m/z (ESI): 268,2 [M+ 1]
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'H NMR (400 MHz, DMSO-dj): & 8,42 (2H, s), 7,96 (2H, d, J = 8,0 Hz), 6,89
(14, t, J= 7,6 Hz), 6,75 (1H, m), 6,54 (1H, dd, J; = 8,0 Hz, J,= 1,6 Hz), 3,80
(4H, m), 3,47 (3H, s)
Budc 4
2-(2'-hydroxy-3'-amino-biphenyl-4-yl-4,5-dihydro-1H-imidazol
2-(2'-metoxy-3'-amino-biphenyl-4-yl)-4,5-dihydro-1H-imidazol 32¢ (1,1g,
4,1mmol) duogc hoa tan trong 50ml diclometan & nhiét d6 trong phong, tiép d6 13
bd sung dung dich chira bo tribromua trong diclometan (1 N, 16,5ml). Hon hop
phan tng dugc khudy & nhiét d9 trong phong trong 4 gid. Phan tng nay dugc
theo d&i bing TLC dén khi hét nguyén liéu ban diu va sau d6 ddp tit bang
metanol. H3n hop nay duge c¢6 dudi 4p sudt giam. Phan cin dugc hoa tan trong
10ml etyl axetat va duge khudy trong 30 phut. Hn hop niy dugc loc va banh loc
duoc rira béng etyl axetat (5mlIx2) va lam kho détaora hop chit néu & d& muc 2-
(2'-hydroxy-3'-amino-biphenyl-4-yl)-4,5-dihydro-1H-imidazol =~ 32d  (900mg,

89,6%) & dang chit rin mau xam.

MS m/z (ESD): 254,3 [M+1]

'H NMR (400 MHz, DMSO-dj): § 7,23 (2H, m), 7,01 2H, t, J= 6,8 Hz ), 6,65
(1H, m), 6,62 (1H, dd, J=8,0 Hz, J, = 1,6 Hz ), 6,36 (1H, t, J= 7,6 Hz ), 4,03
(4H, m)
Budc 5
4-{[4'-(4,5-dihydro-1H-imidazol-2-yl)-2-hydroxy-biphenyl-3-yl]-hydrazono}-2-
indan-5-yl-5-metyl-2,4-dihydro-pyrazol-3-on
2-(2'-hydroxy-3'-amino-biphenyl-4-yl-4,5-dihydro-1H-imidazol 32d
(334mg, 1,1 1mmol) dugc hoa tan trong axit clohydric (3,7ml, 1mol/L) trong khi
1am lanh bing bé nuéc da, tiép theo 12 bd sung timg giot 1,5ml dung dich natri
nitrit trong nuée (85mg, 1,22mmol). Sau khi hdn hop nay phan ung trong 20
phut, 2-indan-5-yl-5-metyl-2,4-dihydro-pyrazol-3-on 1i (214mg, 1mmol) duoc
b sung vao. H8n hop nay dugc didu chinh dén d6 pH= 8 biang dung dich natri
bicacbonat bdo hoa trong nudc, tiép d6 12 bd sung Sml etanol. Hon hgp phan tmg

dugc phan Umg qua dém ¢ nhiét d6 trong phong. Phan tng nay dugc theo doi
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bing TLC dén khi hét nguyén liéu ban dau. Hn hop nay dugc loc va 30ml nuéce
dugc bd sung vao banh loc. Sau khi trdn k¥, hdn hop nay dugc diéu chinh dén do
pH =4 bang dung dich axit clohydric dam dic dé tao ra chét két tia. Hon hop nay
duoc loc va banh loc dugc tinh ché b%mg phép séc ky cot silicagel dé tao ra hop
chét néu & d& muc 4-{[4'-(4,5-dihydro-1H-imidazol-2-yl)-2-hydroxy-biphenyl-3-
yl]-hydrazono}-2-indan-5-yl-5-metyl-2,4-dihydro-pyrazol-3-on 32 (145mg, hiu
suét 30,3%) & dang chit rén mau do.

MS m/z (ESI): 476,9 [M-1]

'H NMR (400 MHz, DMSO-d): § 2,02 (m, 2H), 2,34 (s, 3H), 2,87 (m, 4H), 4,00
(s, 4H), 6,88 (m, 1H), 7,18 (m, 2H), 7,49 (m, 1H), 7,90 (m, 5H), 8,18 (s, 1H)
Vidu 33

Axit 5-(2-hydroxy-5-metyl-3-{N'-[3-metyl-5-ox0-1-(5,6,7,8-tetrahydro-
naphtalen-2-yl)-1,5-dihydro-pyrazol-4-yliden]-hydrazino }-phenyl)-thiophen-2-

carboxylic

N
N SNoon
ON SOH
o

33
7
/ \_ oH NN Z N=
S8 o NO SN oH \
+ . | / OH

OH g, 0 HN s
NH, o)
24d 3i 33

Axit 5-(3-amino-2-hydroxy-5-metyl-phenyl)-thiophen-2-carboxylic
hydrobromua 24d (366mg, 1,11mmol) dugc hoa tan trong 3,7ml dung dich axit
clohydric 1N trong khi lam lanh bing bé nuéc da, tiép theo 13 bd sung timg giot
1,5ml dung dich natri nitrit trong nudc (85mg, 1,22mmol). Sau khi hdn hop nay
phdn tng trong 20 phut, 5-metyl-2-(5,6,7,8-tetrahydro-naphtalen-2-yl)-2,4-
dihydro-pyrazol-3-on 3i (228mg, lmmol), natri bicacbonat (1,4g, 16,67mmol) va
2ml etanol 14n lugt duge bd sung vao. Hén hop phan tng dugc phan tmg qua

dém & nhiét do trong phong. Phan ting ndy duogc theo doi bing TLC dén khi hét
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nguyén li€u ban dau. Hon hop nay dugc loc va banh loc dugce bd sung vao 30ml
nu6e water. Hon hop nay dugc didu chinh dén d6 pH= 3~4 bang dung dich axit
clohydric dam dic. Hon hop nay duge loc va banh loc duge 1am kho va tinh ché
bing phép sic ky cot silicagel dé tao ra hop chit néu & d& muc axit 5-(2-hydroxy-
5-metyl-3-{N'-[3-metyl-5-0x0-1-(5,6,7,8-tetrahydro-naphtalen-2-yl)-1,5-dihydro-
pyrazol-4-yliden]-hydrazino}-phenyl)-thiophen-2-carboxylic 33 (88mg, hi¢u suét
18,09%) & dang chat rin mau do.

MS m/z (ESI): 486,7 [M-1]

'H NMR (400 MHz, DMSO-dj): § 1,75 (m, 4H), 2,31 (s, 3H), 2,36 (s, 3H), 2,73
(m, 4H), 7,12 (d, J = 8,4 Hz, 1H), 7,37 (s, 1H), 7,56 (s, 1H), 7,63 (m, 3H), 7,74
(d, J = 3,6 Hz, 1H), 9,77 (s, 1H), 13,07 (br, 1H), 13,70 (s, 1H)

Vidu 34

axit 5-(3-{N'-[1-(3,3-dimetyl-indan-5-yl)-3-metyl-5-oxo-1,5-dihydro-pyrazol-4-
yliden]-hydrazino}-2-hydroxy-5-metyl-phenyl)-thiophen-2-carboxylic

N
SN OH
Zﬁij/ 0 N\(;/EX’(OH
o

34

N/
N

o / \_ OoH N=

N
S Y \l?l OH ] A
+ OH 0 HN o,
NH. =4Br
2 (o}
8i 24d
34

Axit 5-(3-amino-2-hydroxy-5-metyl-phenyl)-thiophen-2-carboxylic
hydrobromua 24d (366mg, 1,11mmol) dugc hoa tan trong 3,7ml dung dich axit
clohydric 1N trong khi 1am lanh bing bé nuéc d4, tiép theo 13 bd sung timg giot
1,5ml dung dich natri nitrit trong nuéc (85mg, 1,22mmol). Sau khi hdn hop nay
phan tng trong 20 phut, 2-(3,3-dimetyl-indan-5-yl)-5-metyl-2,4-dihydro-pyrazol-
3-on 8i (242mg, Immol) dugc bd sung vio. Hén hop nay duge didu chinh dén 4o
pH= 8 bing dung dich natri bicacbonat bdo hoa trong nuéc, tiép d6 1a bd sung

2ml etanol. Khi hoan thanh viéc bd sung, bé nuéc da duge léy ra. Hon hop phan
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ung dugc phan ing qua dém & nhiét d0 trong phong. Phan ting nay dugc theo doi
bing TLC dén khi hét nguyén liéu ban ddu. Hon hop nay dugc loc va banh loc
duoc bd sung vao 30ml nude. Hdn hop nay duge diéu chinh dén @6 pH =3~4
bing dung dich axit clohydric ddm dic. Hon hop nay dugc loc va banh loc dugc
lam kho va tinh ché bing phép séc ky cot silicagel dé tao ra hop chit néu & dé
muc  axit  5-(3-{N'-[1-(3,3-dimetyl-indan-5-yl)-3-metyl-5-oxo0-1,5-dihydro-
pyrazol-4-yliden]-hydrazino}-2-hydroxy-5-metyl-phenyl)-thiophen-2-carboxylic
34 (308mg, hiéu suit 61,4%) & dang chét rin mau do.

MS m/z (ESI): 500,8 [M-1]

'H NMR (400 MHz, DMSO-dy): 1,25 (s, 6H), 1,93 (m, 2H), 2,36 (s, 3H), 2,38
(s, 3H), 2,87 (t, J= 7,2 Hz, 2H), 7,27 (d, J = 8,8 Hz, 1H), 7,40 (d, J = 1,6 Hz,
1H), 7,53 (d, J= 1,2 Hz, 1H), 7,65 (m, 1H), 7,71 (m, 2H), 7,74 (d, J = 4,0 Hz,
1H), 9,82 (br, 1H), 13,06 (s, 1H), 13,71 (br, 1H).

Vidu 35

Axit 5-{3-[N'-(1-bixyclo[4.2.0]octa-1(6),2,4-trien-3-yl-3-metyl-5-0xo0-1,5-
dihydro-pyrazol-4-yliden)-hydrazino]-2-hydroxy-5-metyl-phenyl}-thiophen-2-

carboxylic

35

N o) N N O
NH, ont - HBr °
24d 54 35
Axit 5-(3-amino-2-hydroxy-5-metyl-phenyl)-thiophen-2-carboxylic

hydrobromua 24d (366mg, 1,11mmol) dugc hoa tan trong 3,7ml dung dich axit
clohydric 1IN trong khi lam lanh bing bé nudc da, tiép theo 13 bd sung timg giot
1,5ml dung dich natri nitrit trong nuéc (85mg, 1,22mmol). Sau khi hdn hgp nay
phan ng trong 20 phit, 2-bixyclo[4.2.0]octa-1(6),2,4-trienyl-3-yl-5-metyl-2,4-
dihydro-pyrazol-3-on 5d (200mg, Immol) dugc bd sung vao. Hon hop niy dugc
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diéu chinh dén d6 pH =8 bing dung dich natri bicacbonat bdo hoa trong nudc,
tiép d6 1a bd sung 2ml etanol. Tiép d6, bé nudc da duoc béd ra va hdn hgp phan
ung duoc phan tng & nhiét o trong phong trong 5 gid. Phan ing nay dugc theo
dsi bang TLC dén khi hét nguyén liéu ban dau. H6n hop nay duoc loc va banh
loc dugc b sung vao 30ml nude. Hén hop nay dwoc didu chinh dén do pH =3~4
bf‘mg dung dich axit clohydric ddm dic va dugc loc. Banh loc duoc rira béng 6ml
diclometan va 1am kho dé tao ra hop chit néu & @& muc axit 5-{3-[N'-(1-
bixyclo[4.2.0]octa-1(6),2,4-trien-3-yl-3-metyl-5-oxo-1,5-dihydro-pyrazol-4-
yliden)-hydrazino]-2-hydroxy-5-metyl-phenyl } -thiophen-2-carboxylic 35
(306mg, hiéu suét 66,5%) & dang chat rin mau do.

MS m/z (ESI): 459,2 [M-1]

'H NMR (400 MHz, DMSO-dy): & 2,33 (s, 3H), 2,36 (s, 3H), 3,16 (m, 4H), 7,16
(d, J = 8,0 Hz, 1H), 7,38 (s, 1H), 7,49 (s, 1H), 7,62 (m, 2H), 7,73 (m, 2H)

Vidu 36

Axit  5-(2-hydroxy-3-{N'-[3-metyl-5-o0x0-1-(5,6,7,8-tetrahydro-naphtalen-2-yl)-
1,5-dihydro-pyrazol-4-yliden]-hydrazino } -phenyl)-thiophen-2-carboxylic

,N?

N

SN OH

) 7\

Oﬁj 0 N\©/(s>\n/0H
o

36
N” N=
Q\@j N N
H,N o SN OH
OH +
OH \ — (D/ 0 HN { S\ OH
HBr fo)
12¢ 3 36

Axit 5-(3-amino-2-hydroxy-phenyl)-thiophen-2-carboxylic hydrobromua
12¢ (351mg, 1,11mmol) dugc hoa tan trong 3,7ml axit clohydric (1N) trong khi
lam lanh bing bé nudc d4, tiép theo 12 bd sung timg giot 1,5ml dung dich natri
nitrit trong nude (85mg, 1,22mmol). Sau khi hdn hop nay dugc khudy trong 20
phuat, 5-metyl-2-(5,6,7,8-tetrahydro-naphtalen-2-yl)-2,4-dihydro-pyrazol-3-on 3i
(228mg, Immol) dwoc bd sung vao. Hdn hop nay duge diéu chinh dén do pH =8

bing dung dich natri bicacbonat bio hoa trong nude. Cac bong bong duge tao ra
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duogc dap tit bang 2ml etanol. Phan Gng ndy dwoc dun néng dén nhiét do trong
phong va phan tng trong 3 gid. Phan tmg nay dugc theo ddi bang TLC dén khi
hét nguyén liéu ban dau. Hdn hop nay duge loc va 30ml nuée duge bd sung vao
banh loc. H3n hop nay dugc didu chinh dén d6 pH =3~4 bang dung dich axit
clohydric ddm dic. Hon hop ndy duge loc va banh loc duogc lam khd va tinh ché
bing phép sic ky cot silicagel dé tao ra hop chit néu & d& muc axit 5-(2-hydroxy-
3-{N'-[3-metyl-5-ox0-1-(5,6,7,8-tetrahydro-naphtalen-2-yl)-1,5-dihydro-pyrazol-
4-yliden]-hydrazino }-phenyl)-thiophen-2-carboxylic 36 (30mg, hi€u suit 6,3%) &
dang chit rin mau do.

MS m/z (ESI): 472,8 [M-1]

'H NMR (400 MHz, DMSO-dy): § 1,74 (m, 4H), 2,30 (s, 3H), 2,73 (m, 4H), 7,12
(d, J= 8,0 Hz, 1H), 7,17 (m, 1H), 7,53 (d, J = 7,6 Hz, 1H), 7,62 (m, 3H), 7,67
(d, J = 8,0 Hz, 1H), 7,74 (d, J = 4,0 Hz, 1H)

Vidu 37

Axit 5-{3-[N'-(1-bixyclo[4.2.0]octa-1(6),2,4-trien-3-yl-3-metyl-5-0x0-1,5-
dihydro-pyrazol-4-yliden)-hydrazino]-2-hydroxy-phenyl } -thiophen-2-carboxylic

N
SN OH
) | A\
E@ o) N%OH
(0]

37

Bt Botfsn,
HBr s o

12 - 37

axit 5-(3-amino-2-hydroxy-phenyl)-thiophen-2-carboxylic 12¢ (298mg,
0,94mmol) dugc hoa tan trong 3,1ml dung dich axit clohydric (1N) trong khi lam
lanh bing bé nuéc d4, tiép theo 13 bd sung timg giot 1,3ml dung dich natri nitrit
trong nuée (72mg, 1,04mmol). Sau khi hdn hop ndy phan g trong 20 pht, 2-
bixyclo[4.2.0]octa-1(6),2,4-trienyl-3-yl-5-metyl-2,4-dihydro-pyrazol-3-on Sd
(170mg, 0,85mmol) dwoc bd sung vao. Hon hop ndy dwogc didu chinh dén do

pH=8 bing dung dich natri bicacbonat bdo hoa trong nuéc. Cac bong béng duge
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tao ra dugc dép tht béng 2ml etanol. Hon hop ndy dugc dun néng dén nhiét d6
trong phong va phan tng trong 3 gid. Phan tmg nay dugc theo doi bing TLC dén
khi hét nguyén liéu ban diu. H3n hop nay duogc loc va 30ml nuéc duge bd sung
vao banh loc. Hon hop nay dugc didu chinh dén d6 pH= 3~4 bing dung dich axit
clohydric dam dic va duge loc. Banh loc duoc 1am kho va tinh ché bing phép sic
ky cot silicagel dé tao ra hop chit néu & d& muc axit 5-{3-[N'-(1-
bixyclo[4.2.0]octa-1(6),2,4-trien-3-yl-3-metyl-5-ox0-1,5-dihydro-pyrazol-4-
yliden)-hydrazino]-2-hydroxy-phenyl}-thiophen-2-carboxylic 37 (57mg, hiéu
suét 15,01%) & dang chét rin mau do.

MS m/z (ESI): 444,5 [M-1]

'H NMR (400 MHz, DMSO-dy): 8 2,31 (s, 3H), 3,15 (m, 4H), 7,15 (m, 2H), 7,54
(d, J=17,6 Hz, 1H), 7,63 (m, 2H), 7,67 (d, J = 7,6 Hz, 1H), 7,73 (m, 2H)

Vidu 38

Axit 2'-hydroxy-3'-{N'-[3-metyl-1-(3-metyl-indan-5-yl)-5-oxo0-1,5-dihydro-
pyrazol-4-yliden]-hydrazino}-biphenyl-3-carboxylic
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Buge 1
6-bromo-indan-1-on

Binh dung tich 250ml dugc bd sung axit 3-(4-bromo-phenyl)-propionic
38a (20,6g, 90mmol, ABCR) va lam kho trong chan khong trong 20 phut tiép d6
13 bd sung 110ml diclometan khan trong méi truong nito va tiép @6 1a thionyl
clorua (20ml, 276mmol) dugc bd sung vao. Hdn hop phan ting dugc gia nhiét
dén hoi lvu qua dém. Hn hop nay duge c6 dudi ap sut giam dé loai bé phéan 16n
dung mdi tiép d6 1a bd sung 100ml diclometan vao va tiép d6 nhom triclorua
(24,5g, 25,8mmol) dugc bd sung vao. Khi tao ra duogc gidi phong. Hon hop nay
duoc gia nhiét dén hoi luu va khudy qua dém. Hdn hop niy dugc db vao 200g d4
d8 tao ra mot lugng 16n chit két tha va dugc loc qua silicagel. Nuéc loc duge
tach va 16p nude dugc chiét bing 30ml diclometan. Dich chiét hitu co thu gom
duge dugc 1am kho bing magie sulfat khan va c6 duéi 4p sudt giam dé tao ra hop
chit néu & d muc 6-bromo-indan-1-on 38b (18,34g, hiéu suét 96,6%) dudi dang
chét rin mau vang.
MS m/z (ESI): 210 [M-1]
Budc 2
6-bromo-1-metylen-indan

Metytriphenyl phosphoni bromua (4,56g, 12,76mmol) dugc hoa tan trong
25ml tetrahydrofuran tiép d6 13 bd sung kali terz-butoxit (1,5g, 13,4mmol). Khi
hoan thanh viéc bd sung, hdn hop nay dugc khudy & nhiét d trong phong trong
35 phit va dugc st dung trong phan g sau.

6-bromo-indan-1-on 38b (898mg, 4,25mmol) dugc hoa tan trong Sml
tetrahydrofuran két hop véi viéc khudy tron, tiép d6 12 bd sung hdn hop néu trén.
Hbn hop phan tng dugc khudy & nhiét d9 trong phong trong 1 gitr trwde khi dap
tt bang cach bd sung 25ml nuéc. Hon hop nay dugc chiét bing diclometan
(25mlx4). Dich chiét hiru co thu gom duge dugc ria bang nuwdc mubi bio hoa
(10mlx2), lam khoé béng natri sulfat khan, dugc loc va ¢6 dudi ap suét giam.
Phin cin thu dugc duoc tinh ché b%mg phép sic ky cot silicagel dé tao ra hop
chét néu & d& muc 6-bromo-1-metylene-indan 38¢ (830mg, hiéu suit 93,4%) l1a

dau mau vang.
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MS m/z (ESI): 208 [M-1]
Budc 3
6-bromo-1-metyl-indan

6-bromo-1-metylen-indan 38¢ (4,91g, 23,5mmol) dugc hoa tan trong etyl
axetat tiép d6 1a bd sung paladi trén cacbon (0,98g). Hon hop phan tng duoc
phan ng & nhiét do trong phong trong 4 gi¢ trong mdi trudng hydro. Phan Ung
nay dugc theo dai bing TLC dén khi hét nguyén liéu ban d¢iu. Hén hop nay dugc
loc va nu6c loc dwoc cd dudi 4p sudt giam. Phan cin duge tinh ché bing phép
sic ky cot silicagel dé tao ra hop chit néu & d& muc 6-bromo-1-metyl-indan 38d
(3,11g, hiéu suét 62,7%) & dang dau khéng mau.
MS m/z (ESI): 209,8 [M-1]
Budc 4
Di-tert-butyl 1-(3-metyl-inden-5-yl)hydrazin-1,2-dicarboxylat

n-Butyllithi (8,6ml, 13,76mmol) dugc bd sung vao binh ba cd trong moi
truong argon. Trong khi 1am lanh bing bé da-axeton, 8ml tetrahydrofuran, 6-
bromo-1-metyl-indan 38d (1,32g, 6,26mmol) 14n lugt dugc bd sung vao Két hop
v6i viéc khudy tron. HOn hop phan tng dugc phan tng trong bé d4 kho-axeton
trong 2 gid tiép theo 13 bd sung timg giot dung dich chira di-tert-butyl
azodicarboxylat (1,87g, 8,14mmol) trong 10ml tetrahydrofuran. Hon hop nay
duoc khudy trong 30 phut nita va bé dé-axeton duoc bo ra. Hén hop nay duoc
dun néng dén nhiét d6 trong phong va duoc khudy trong 20 gid. Phan tng nay
duogc dap tit bang cach bd sung 20ml dung dich amoni clorua bdo hoa. Hon hop
nay dugc chiét bang etyl axetat (25mlx3). Dich chiét hitu co thu gom dugc dugc
rira bing nudc mudi bao hoa (10mlix2), 1am khé bang natri sulfat khan, dugc loc
va ¢ duéi 4p sudt giam. Phan cin dugc tinh ché bang phép sic ky cot silicagel
dé tao ra hop chét néu & d& muc di-terz-butyl 1-(3-metyl-inden-5-yl)hydrazin-1,2-
dicarboxylat 38e (1,05g, hiéu suit 46,7%) 14 diu mau vang.
MS m/z (ESI): 362,6 [M+1]
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Budce 5
5-metyl-2-(3-metyl-indan-5-yl)-2,4-dihydro-pyrazol-3-on

Di-tert-butyl 1-(3-metyl-inden-5-yl)hydrazin-1,2-dicarboxylat 38e (1,05g,
2,9mmol) dugc hoa tan trong 16ml hdn hop dung méi gdm etanol va nude (thé
tich:thé tich =5:3) két hop véi viéc khudy tron, tiép theo 12 b sung 13n luot etyl
axetoaxetat (0,377ml, 2,9mmol) va 1,45ml dung dich axit clohydric 6N. Hon hop
phan tng dugc gia nhiét dén héi lvu va phan Gng trong 1,5 gid trong méi trudng
nito. Hon hop nay duoc 1am ngudi xubng nhiét db trong phong va hdn hop nay
dugc cd6 dudi 4p sudt giam dé loai bo etanol. Lép nuée dugce chiét bing
diclometan (15mlx3). Dich chiét hitu co thu gom dugc duge lam kho bing natri
sulfat khan, dugc loc va c6 duéi ap suét giam. Phén cin dugc tinh ché bﬁng phép
sic ky cot silicagel dé tao ra hop chét néu & d& muc 5-metyl-2-(3-metyl-indan-5-
yl)-2,4-dihydro-pyrazol-3-on 38f (103mg, hi¢u sut 15,6%) 1a ddu mau vang.
MS m/z (ESI): 229,3 [M+1]
Budce 6
Axit 2'-hydroxy-3'-{N'-[3-metyl-1-(3-metyl-indan-5-yl)-5-oxo0-1,5-dihydro-
pyrazol-4-yliden]-hydrazino}-biphenyl-3-carboxylic

Axit 3'-amino-2'-hydroxy-biphenyl-3-carboxylic hydrobromua 1f (344mg,
1,11mmol) dugc hoa tan trong 3,7ml axit clohydric (1N) trong khi lam lanh bang
bé nudc da, tiép d6 1a bd sung 1,5ml dung dich natri nitrit trong nude (85mg,
1,22mmol) va 5-metyl-2-(3-metyl-indan-5-yl)-2,4-dihydro-pyrazol-3-on 38f
(228mg, 1mmol). Hdn hop nay duoc didu chinh dén d6 pH =8 bing dung dich
natri bicacbonat bdo hoa trong nuéc, tiép d6 13 bd sung 2ml etanol. Hon hgp phan
tng dugc dun néng dén nhiét do trong phong qua dém. Phan tng nay dugc theo
dai bang TLC dén khi hét nguyén liéu ban dau. Hon hop nay dugc loc va 30ml
nuée duge bd sung vao banh loc. Hon hop nay dugc diéu chinh dén do pH= 3~4
bing dung dich axit clohydric ddm dic va loc. Banh loc dugc lam khd va tiép d6
10ml hdn hop dung méi gdm diclometan/metanol (thé tich:thé tich = 50:1) dugc
bd sung vao. Khi hoan thanh viéc bd sung, hdn hop nay duoc khudy trong 1 gid.
Tiép d6, hdn hop nay duge loc va banh loc dugc rira bang diclometan (2mlx3) va

1am kho d& tao ra hop chét néu & d& muc axit 2'-hydroxy-3'-{N'-[3-metyl-1-(3-
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metyl-indan-5-yl)-5-0x0-1,5-dihydro-pyrazol-4-yliden]-hydrazino }-biphenyl-3-
carboxylic 38 (300mg, hi¢u suét 64,1%) & dang chét rén mau vang.

MS m/z (ESI): 466,9 [M-1]

'H NMR (400 MHz, DMSO-dy): § 1,25 (m, 3H), 1,58 (m, 1H), 2,30 (m, 1H),
2,33 (s, 3H), 2,80 (m, 2H), 3,19 (m, 1H), 7,13 (m, 2H), 7,26 (d, J = 8,0 Hz, 1H),
7,62 (t, J = 1,6 Hz, 1H), 7,69 (m, 3H), 7,80 (d, J = 7,6 Hz, 1H), 7,97 (d, J= 7,6
Hz, 1H), 8,43 (s, 1H), 9,69 (br, 1H), 13,06 (s, 1H), 13,76 (s, 1H)

Vidu 39

Axit 2'-hydroxy-5'-metyl-3'-{N'-[3-metyl-1-(3-metyl-indan-5-yl)-5-oxo-1,5-

dihydro-pyrazol-4-yliden]-hydrazino}-biphenyl-3-carboxylic

5\]_

ReSJe
o N OH
Gl

39

38f 1f 39

axit 3'-amino-2'-hydroxy-5'-metyl-biphenyl-3-carboxylic hydroclorua 11f
(360mg, 1,11mmol) dugc hoa tan trong 3,7ml dung dich axit clohydric (1N)
trong khi 1am lanh bang bé nuéc d4, tiép theo 1a bd sung timg giot 1,5ml dung
dich natri nitrit trong nuéc (85mg, 1,22mmol). Sau khi hdn hop nay duge khudy
trong 20 phit, 5-metyl-2-(3-metyl-indan-5-yl)-2,4-dihydro-pyrazol-3-on 38f
(228mg, 1,0mmol) duogc bd sung vao. Hén hop nay duoc diéu chinh dén do pH
=8 bing dung dich natri bicacbonat bdo hoa trong nuéc, tiép d6 1a bd sung 2ml
etanol. H3n hop phan tmg dwoc dun néng dén nhiét do trong phong va phan ting
qua dém. Phén Ung nay dugc theo doi bing TLC dn khi hét nguyén liéu ban
dau. Hon hgp nay dugc loc va banh lgc duge hoa tan trong 30ml nuée. Sau khi
trén k§, hdn hop ndy duoc diéu chinh dén d6 pH= 3~4 bing dung dich axit

clohydric ¢dm dic. Hon hop nay dugc loc va banh loc dugce 1am khod tiép d6 1a bd
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sung 10ml diclometan. Hon hgp nay dugc khudy trong 1 gio va loc. Béanh loc
duogc 1am kho dé tao ra hop chét néu & dé muc axit 2'-hydroxy-5"-metyl-3'-{N'-
[3-metyl-1-(3-metyl-indan-5-yl)-5-oxo0-1,5-dihydro-pyrazol-4-yliden]-
hydrazino}-biphenyl-3-carboxylic 39 (240mg, hiéu suét 49,8%) & dang cht rén
mau do.

MS m/z (ESI): 480,9 [M-1]

'H NMR (400 MHz, DMSO-dy): 8 1,29 (m, 3H), 1,56 (m, 1H), 2,28 (m, 1H),
2,34 (s, 3H), 2,36 (s, 3H), 2,80 (m, 2H), 3,18 (m, 1H), 7,00 (s, 1H), 7,27 (d, J =
8,0 Hz, 1H), 7,54 (s, 1H), 7,61 (t, J = 7,6 Hz, 1H), 7,70 (m, 2H), 7,80 (d, J = 8,0
Hz, 1H), 7,95 (d, J = 7,6 Hz, 1H), 8,14 (d, J = 4,4 Hz, 1H), 9,40 (br, 1H), 13,03
(s, 1H), 13,76 (s, 1H)

Vidy 40

Axit 5-(2-hydroxy-3-{N'-[3-metyl-1-(3-metyl-indan-5-yl)-5-oxo-1,5-dihydro-
pyrazol-4-yliden]-hydrazino}-phenyl)-thiophen-2-carboxylic

¢ IN?
N
SN OH
) i \
° N(j/Q\'f"“
(0]

40

z
N Ne

N (o) /

- Pt b
2 OH— \ OH
+ OH J O HN s
HBr 0

38f

\
12¢ 40
Axit 5-(3-amino-2-hydroxy-phenyl)-thiophen-2-carboxylic hydrobromua
12¢ (351mg, 1,11mmol) dugc hoa tan trong 3,7ml axit clohydric (1N) trong khi
lam lanh bing b& nuéc d4, tiép theo 13 bd sung timg giot 1,5ml dung dich natri
nitrit trong nudc (85mg, 1,22mmol). Sau khi hdn hop nay dugc khuéy trong 20
phut, 5-metyl-2-(3-metyl-indan-5-yl)-2,4-dihydro-pyrazol-3-on 38f (228mg,
1mmol) dugc bd sung vao. Hén hop nay dugc diéu chinh dén d6 pH =8 bing
dung dich natri bicacbonat bdo hoa trong nudec. Tiép d6, cac bong béng dugc tao

ra dugc dap tit bang 2ml etanol. Hon hop phan ung duge dun nong dén nhiét do
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trong phong va phan ing trong 3 gid. Phan Gng nay duoc theo doi bing TLC dén
khi hét nguyén liéu ban d4u. Hbn hop nay dugc loc va 30ml nude dugce bd sung
vao banh loc. Hdn hop nay dugc diéu chinh dén d6 pH =3~4 bing dung dich axit
clohydric ¢dm dic. Hén hop nay duge loc va banh loc dugc 1am kho, va tiép do
duoc tinh ché bang phép sic ky cot silicagel dé tao ra hop chét néu & d& myc axit
5-(2-hydroxy-3-{N'-[3-metyl-1-(3-metyl-indan-5-yl)-5-oxo-1,5-dihydro-pyrazol-
4-yliden]-hydrazino }-phenyl)-thiophen-2-carboxylic 40 (90mg, hiéu suét 19,0%)
& dang chét rin mau do.

MS m/z (ESI): 472,8 [M-1]

'H NMR (400 MHz, DMSO-d,): § 1,26 (m, 3H), 1,58 (m, 1H), 2,30 (m, 1H),
2,32 (s, 3H), 2,82 (m, 2H), 3,18 (m, 1H), 7,16 (t, J = 8,0 Hz, 1H), 7,27 (d, J =
8,0 Hz, 1H), 7,54 (d, J = 7,6 Hz, 1H), 7,70 (m, 5H), 10,09 (br, 1H), 13,71 (br,
1H)

Vidu4l

Axit 3'-{N'-[1-(3-etyl-indan-5-yl)-3-metyl-5-0x0-1,5-dihydro-pyrazol-4-yliden]-
hydrazino}-2'-hydroxy-biphenyl-3-carboxylic

—_—
Budc 4

e X
O 'NH

N

0)

Br ﬁ/o
—_— —
Budc 2 Budce 3
41b
N=
N
\N,N — ;rﬂ OH
Budc 5 O HN OH
DR
41

41d

/
38b 41a 41¢

Buéce 1
6-bromo-1-etyliden-indan

(EtyDtriphenylphosphoni bromua (14,5g, 39,1mmol) dugc hoa tan trong
75ml tetrahydrofuran tiép d6 13 bd sung kali tert-butoxit (5,29g, 47,3mmol) &
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nhiét do trong phong. Khi hoan thanh viéc bd sung, hdn hop phan tng dugc
khudy trong 1 gid. Dung dich chira 6-bromo-indan-1-on 38b (3,39g, 18,6mmol)
trong 25ml tetrahydrofuran dugc bd sung vao hdn hop néu trén va hdn hgp nay
dugc khudy trong 1 gid nita. Phan tng nay duoc theo ddi bang TLC dén khi hét
nguyén liéu ban diu. Phan tng nay duoc dap tit bing 150ml nude va tiép d6 hon
hop nay dugc chiét bing diclometan (50mlx4). Dich chiét hitu co thu gom dugc
duge rira bing nudc mudi bao hoa (45mlx2), 1am khd bing natri sulfat khan, loc
@8 loai bo chat 1am kho va cb dudi ap sut giam. Phin cin dugc tinh ché bing
phép sic ky cot silicagel dé tao ra hop chéit néu & dé muc 6-bromo-1-etyliden-
indan 41a (3,07g, 74%) & dang dau mau vang.
MS m/z (ESI): 221,8 [M-1]
Buéce 2
6-bromo-1-etyl-indan
6-bromo-1-etyliden-indan 41a (3,07g,13,7mmol) dugc hoa tan trong 80ml
etyl axetat tiép d6 12 bd sung paladi trén cacbon (0,61g) & nhiét do trong phong.
Hbdn hop nay dugc hydro héa trong 5 gid trong binh hydro hoa dudi ap suét
hydro 3 atm. Phan tmg nay dugc theo ddi bang TLC dén khi hét nguyén liéu ban
dau. Hn hop nay duge loc dé loai bo paladi trén cacbon va banh loc dugce ria
bing etyl axetat (10mlIx3). Nuéc loc dwoc ¢d dudi 4p sudt giam va phan cin dugc
tinh ché bing phép séc ky cot silicagel dé tao ra hop chét néu & d& muc 6-bromo-
1-etyl-indan 41b (2,75g, 88,7%) & dang ddu mau vang nhat.
MS m/z (ESI): 224 [M-1]
Buéce 3
Di-tert-butyl 1-(3-etyl-2,3-dihydro-1H-inden-5-yl)hydrazin-1,2-dicarboxylat
Trong khi 1am lanh bing bé d4-axeton, dung dich chtta 6-bromo-1-etyl-
indan 41b (2,52g, 11,2mmol) trong 15ml tetrahydrofuran dugc bd sung tung giot
vao dung dich chira z-butyllithi trong xyclohexan (18,1ml, 1,3N) trong moi
trudng argon. Khi hoan thanh viéc bd sung, hdn hop niy dugc khudy trong 2 gid
trong bé da khd-axeton. Dung dich chira di-fert-butyl azodicarboxylat trong 15ml
tetrahydrofuran dugc bd sung timg giot vao hdn hgp néu trén & nhiét do nay. Khi

hoan thanh viéc bd sung, hdn hgp phan tng nay dugc khudy trong 1,5 gi& nita
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trong bé d4 kho-axeton. Tiép d6, bé da kho-etanol dugc bé ra. Hon hop niy duoc
dun néng dén nhiét d6 trong phong va dugc khudy trong 18 gid. Phan tng nay
dugc theo ddi bing TLC dén khi hét nguyén 1idu ban du va dép tit bing cach bd
sung 25ml dung dich amoni clorua bdo hoa. Hon hop nay duogc chiét bing etyl
axetat (30mlIx3). Dich chiét hitu co thu gom duoc dugc 1am khé bing natri sulfat
khan, loc @& loai bé chét 1am khé va c6 dudi 4p suét giam. Phan cin dugc tinh
ché bing phép sic ky cot silicagel dé tao ra hop chit néu & d& muc di-tert-butyl
1-(3-etyl-2,3-dihydro-1H-inden-5-yl)hydrazin-1,2-dicarboxylat  41c  (3,43g,
81,5%) & dang diu mau nau.
Budc 4
2-(3-etyl-indan-5-yl)-5-metyl-2,4-dihydro-pyrazol-3-on

Di-tert-butyl 1-(3-etyl-2,3-dihydro-1H-inden-5-yl)hydrazin-1,2-
dicarboxylat 41¢ (3,43g, 9,1mmol) duoc hoa tan trong 50ml hdn hop dung méi
gdm etanol/nudc (thé tich:thé tich =3:2) tiép d6 1a bd sung este clia axit 3-oxo-
butanoic etyl (1,18g, 9,1mmol) va 4,55ml axit clohydric (6N). Khi hoan thanh
viéc bd sung, hdn hop phan ng dwoc gia nhiét &én hdi Iuu va phan tng trong 1
gidr. Phan tmg ndy duoc theo doi bang TLC dén khi hét nguyén lidu ban déu. Hon
hop nay dugc cd dudi ap suét giam dé loai bo etanol va tiép d6 dugc chiét bang
diclometan (15mlx3). Dich chiét hitu co thu gom dugc dugc lam khd bing natri
sulfat khan, loc dé loai bo chit 1am kho va cd dudi ap suét giam. Phén cin dugc
tinh ché bang phép sic ky cot silicagel dé tao ra hop chit néu & & muc 2-(3-etyl-
indan-5-yl)-5-metyl-2,4-dihydro-pyrazol-3-on 41d (0,712g, 39,8%) & dang dau

mau vang.

MS m/z (ESI): 2432 [M+1]

Budce 5
Axit 3'-{N'-[1-(3-etyl-indan-5-yl)-3-metyl-5-oxo-1,5-dihydro-pyrazol-4-yliden]-
hydrazino}-2'-hydroxy-biphenyl-3-carboxylic

Axit 3'-amino-2'-hydroxy-biphenyl-3-carboxylic hydrobromua 1f (285mg,
0,92mmol) dugc hoa tan trong 3,1ml axit clohydric (1N) trong khi lam lanh bing

bé nudc da, tiép theo 12 bd sung timg giot 1,2ml dung dich natri nitrit trong nude
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(70mg, 1,01mmol). Sau khi hdn hop nay dugc khudy trong 20 phut, 2-(3-etyl-
indan-5-yl)-5-metyl-2,4-dihydro-pyrazol-3-on 41d (200mg, 0,83mmol) dugc bd
sung vao. Hon hop nay dugc didu chinh dén do pH =8 bing dung dich natri
bicacbonat bdo hoa trong nudc tiép d6 13 bd sung 2ml etanol. Hén hop phan tng
- duogc dun néng dén nhiét d6 trong phong qua dém. Phan tmg ndy dugc theo ddi
bing TLC dén khi hét nguyén liéu ban diu. H3n hop nay dugc loc va banh loc
duoc bd sung vao 20ml nude. Hon hop nay duge diéu chinh dén d6 pH=3~4
bing dung dich axit clohydric ddm dic. Hon hop nay duogc loc va banh loc dugc
lam kho dé tao ra hop chét néu & d& muc axit 3'-{N'-[1-(3-etyl-indan-5-yl)-3-
metyl-5-0x0-1,5-dihydro-pyrazol-4-yliden]-hydrazino }-2'-hydroxy-biphenyl-3-
carboxylic 41 (145mg, hiéu suit 36,4%) & dang chét rin mau do.

MS m/z (ESI): 480,9 [M-1]

'H NMR (400 MHz, DMSO-dy): & 0,95 (m, 3H), 1,43 (m, 1H), 1,65 (m, 1H),
1,83 (m, 1H), 2,23 (m, 1H), 2,34 (s, 3H), 2,92 (m, 2H), 3,05 (m, 1H), 7,15 (s,
2H), 7,27 (d, J = 8,0 Hz, 1H), 7,62 (t, J = 8,0 Hz, 1H), 7,72 (m, 3H), 7,80 (d, J =
7,6 Hz, 1H), 7,97 (d, J = 8,0 Hz, 1H), 8,14 (s, 1H), 9,66 (s, 1H), 13,04 (s, 1H),
13,76 (s, 1H)

Vidu 42

Axit 3'-{N'-[1-(3-etyl-indan-5-yl)-3-metyl-5-0x0-1,5-dihydro-pyrazol-4-yliden]-
hydrazino}-2'-hydroxy-5'-metyl-biphenyl-3-carboxylic

écréw
R

Axit 3'-amino-2'-hydroxy-5'-metyl-biphenyl-3-carboxylic hydroclorua 11f
(298mg, 0,92mmol) dugc hoa tan trong 3,1ml axit clohydric (IN) trong khi lam

lanh bing bé nudc d4, tiép theo 1a bd sung timg giot 1,2ml dung dich natri nitrit
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trong nudc (70mg, 1,01mmol). Sau khi hdn hop nay dwgce khudy trong 20 phut,
2-(3-etyl-indan-5-yl)-5-metyl-2,4-dihydro-pyrazol-3-on 41d (200mg, 0,83mmol)
dugc bd sung vao. Hén hop nay dugc didu chinh dén d6 pH= 8 bing dung dich
natri bicacbonat bdo hoa trong nuéc tiép d6 1a bd sung 2ml etanol. Hn hop phan
tmg duogc dun néng dén nhiét d6 trong phong qua dém. Phan tng nay duoc theo
doi bang TLC dén khi hét nguyén lidu ban ddu. Hén hop nay dugc loc va 20ml
nuée duge bd sung vao banh loc. Hdn hop nay duoc diéu chinh dén d6 pH=3~4
béng dung dich axit clohydric ddm déc. Hdn hop ndy duogc loc va banh loc duoc
lam kho d& tao ra hop chit néu & d& muc axit 3'-{N'-[1-(3-etyl-indan-5-yl)-3-
metyl-5-oxo0-1,5-dihydro-pyrazol-4-yliden]-hydrazino}-2'-hydroxy-5'-metyl-
biphenyl-3-carboxylic 42 (290mg, hiéu suit 70,7%) & dang chét rdn mau dé.

MS m/z (ESI): 494,9 [M-1]

'H NMR (400 MHz, DMSO-d;): & 0,95 (m, 3H), 1,43 (m, 1H), 1,65 (m, 1H),
1,83 (m, 1H), 2,23 (m, 1H), 2,34 (s, 3H), 2,92 (m, 2H), 3,05 (m, 1H), 6,99 (s,
1H), 7,26 (d, J= 8,0 Hz, 1H), 7,53 (s, 1H), 7,60 (t, J = 8,0 Hz, 1H), 7,68 (m,
1H), 7,75 (s, 1H), 7,80 (d, J = 7,6 Hz, 1H), 7,96 (d, J = 7,6 Hz, 1H), 8,14 (s, 1H),
9,39 (s, 1H), 13,03 (s, 1H), 13,76 (s, 1H)

Vidu43

Axit 5-(3-{N'-[1-(3,3-dimetyl-indan-5-yl)-3-metyl-5-oxo-1,5-dihydro-pyrazol-4-
yliden]-hydrazino}-2-hydroxy-phenyl)-furan-2-carboxylic
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Axit 5-(3-amino-2-hydroxy-phenyl)-furan-2-carboxylic hydrobromua 9¢
(333mg, 1,Immol) dugc hoa tan trong axit clohydric (3,7ml, 1mol/L) trong khi

lam lanh bing bé nudc d4, tiép theo 13 bd sung timg giot 1,5ml dung dich natri
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nitrit trong nuwéc (85mg, 1,22mmol). Sau khi hén hop nay phan tng trong 20
phat, 2-(3,3-dimetyl-indan-5-yl)-5-metyl-2,4-dihydro-pyrazol-3-on 8i (242mg,
1,0mmol), natri bicacbonat (1,4g,16,67mmol) va 3ml etanol lan luogt duge bd
sung vao. Hn hop phan ing dugc phan Gng qua dém & nhiét do trong phong.
Phan Gng nay dugc theo doi bing TLC dén khi hét nguyén liéu ban dau. Hon hop
nay dugc loc va 20ml nude duge bd sung vao banh loc. Hén hop nay duoc diéu
chinh dén d6 pH =3~4 bing dung dich axit clohydric ddm dic. Hon hop nay
duoc loc va banh loc duge 1am kho va tinh ché bang phép sic ky cot silicagel dé
tao ra hop chit néu & d& muc axit 5-(3-{N'-[1-(3,3-dimetyl-indan-5-yl)-3-metyl-
5-0x0-1,5-dihydro-pyrazol-4-yliden]-hydrazino }-2-hydroxy-phenyl)-furan-2-
carboxylic 43 (190mg, hiéu suit 40,3%) & dang chét ran mau do.

MS m/z (ESI): 470,9 [M-1]

"H NMR (400 MHz, DMSO-dj): § 1,26 (s, 6H), 1,92 (t, J = 7,2 Hz, 2H), 2,33 (s,
3H), 2,86 (t, J = 7,2 Hz, 2H), 7,15 (m, 1H), 7,20 (m, 2H), 7,37 (d, J = 3,6 Hz,
1H), 7,55 (d, J = 6,8 Hz, 1H), 7,71 (m, 3H), 9,99 (br, 1H), 13,15 (br, 1H), 13,74
(br, 1H)

Vi du 44

Axit 5-(2-hydroxy-3-{N'-[3-metyl-1-(3-metyl-indan-5-yl)-5-0x0-1,5-dihydro-
pyrazol-4-yliden]-hydrazino }-phenyl)-furan-2-carboxylic
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Axit 5-(3-amino-2-hydroxy-phenyl)-furan-2-carboxylic hydrobromua 9¢
(333mg, 1,Immol) dugc hoa tan trong axit clohydric (3,7ml, 1mol/L) trong khi

1am lanh bang bé nudc da, tiép theo 13 bd sung timg giot 1,5ml dung dich natri
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nitrit trong nudc (85mg, 1,22mmol). Sau khi hdn hgp nay phan g trong 20
phit, 5-metyl-2-(3-metyl-indan-5-yl)-2,4-dihydro-pyrazol-3-on 38c (228mg,
1,0mmol), natri bicacbonat (1,4g, 16,67mmol) va 3ml etanol lan luot dugc bd
sung vao. Hén hop phan tmg ndy dugc phin tmg qua dém & nhiét do trong
phong. Phan tmg nay duge theo ddi bang TLC dén khi hét nguyén liéu ban dau.
Hbn hop nay duoc loc va 20ml nuée duoc bd sung vio banh loc. Hdn hop nay
duoc diéu chinh dén do pH =3~4 bﬁng dung dich axit clohydric ddm déc. Hon
hgp nay dugc loc va banh loc duge lam kho va tinh ché bang phép séc ky cot
silicagel dé tao ra hop chit néu & dé muc axit 5-(2-hydroxy-3-{N'-[3-metyl-1-(3-
metyl-indan-5-yl)-5-oxo0-1,5-dihydro-pyrazol-4-yliden]-hydrazino }-phenyl)-
furan-2-carboxylic 44 (110mg, hi€u suét 24,0%) & dang chét rin mau dé.

MS m/z (ESI): 457,0 [M-1]

'H NMR (400 MHz, DMSO-dy): & 1,25 (m, 3H), 1,59 (m, 1H), 2,29 (m, 1H),
2,33 (s, 3H), 2,84 (m, 2H), 3,17 (m, 1H), 7,14 (d, J= 3,2 Hz, 1H), 7,22 (t, J =
8,0 Hz, 1H), 7,28 (d, J = 8,0 Hz, 1H), 7,36 (d, J = 3,2 Hz, 1H), 7,55 (d, J = 8,0
Hz, 1H), 7,71 (m, 3H) 9,96 (br, 1H)13,75 (br, 1H)

Vidu 45

Axit 5-(3-{N'-[1-(2,2-dimetyl-indan-5-yl)-3-metyl-5-ox0-1,5-dihydro-pyrazol-4-
yliden]-hydrazino}-2-hydroxy-phenyl)-furan-2-carboxylic
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Bude 1
6-bromo-2,2-dimetyl-indan-1-on

6-bromo-indan-1-on 38b (6,02g, 28,5mmol) va iodometan (4,4ml,
70mmol) dugc hoa tan trong 200ml tetrahydrofuran khan. Sau khi hén hop nay
dwgc khudy & nhiét d6 trong phong trong 15 phat, natri hydrua (2,73g,
68,2mmol) dugc bd sung vao. Hon hop phan tng nay duge khudy trong 2 gid
nita. Phan tng nay dugce theo ddi bang TLC dén khi hét nguyén liéu ban dau.
Phén tmg ndy dwoc dip tit bing 150ml nudc va tiép d6 dwoc chiét bang etyl
axetat (150mlx2). Dich chiét hiru co thu gom dugc duge rira bang nudce mudi bio
hoa, 1am kho bing natri sulfat khan, loc dé loai bo chit 1am khd va cd dudi 4p
sudt giam. Phén cin duoc tinh ché bang phép sic ky cot silicagel dé tao ra hop
chit néu & dé muc 6-bromo-2,2-dimetyl-indan-1-on 45a (5,36g, hi¢u suét 78,6%)
& dang chét rin mau nau.
'H NMR (400 MHz, CDCLy): § 7,918 (d, J = 1,6 Hz, 1H), 7,725 (dd, J; = 8 Hz,
J, =2 Hz, 1H), 7,352 (d, J = 8 Hz, 1H), 2,979 (s, 2H), 1,273 (s, 6H)
Budc 2
5-bromo-2,2-dimetyl-indan

6-bromo-2,2-dimetyl-indan-1-on 45a (7,23g, 30,3mmol) dugc hoa tan
trong 150ml axit trifloaxetic tiép d6 1a bd sung trietylsilan (12,1ml, 75,6mmol).
Hbn hop phan tmg dugce khudy qua dém & nhiét d6 trong phong. Phan tng nay
duoc theo doi bang TLC dén khi hét nguyén liéu ban dau va sau d6 dap tit bing
cach bd sung nude vao. Hon hop nay dugc ¢6 dudi ap suit giam dé loai bo axit
trifloaxetic. Hon hop nay duoc diéu chinh dén bazo bz"mg dung dich natri
bicacbonat bdo hoa trong nuée va tiép d6 chiét bing etyl axetat (50mlx3). Dich
chiét hiru co thu gom dugc dugc rira bing nudc mudi bao hoa, lam khd bing
natri sulfat khan, loc dé loai b6 chit 1am kho va c¢6 dudi 4p sudt giam. Phan cin
duge tinh ché bang phép sic ky cdt silicagel d€ tao ra hop chit néu & d& muc 5-
bromo-2,2-dimetyl-indan 45b (14g) & dang dau khéng mau, dugc sir dung truc
tiép & budc tiép theo.
'H NMR (400 MHz, CDCL): & 7,335 (s, 1H), 7,281 (d, J = 8 Hz, 1H), 7,063 (s,
J =8 Hz, 1H), 2,749 (s, 2H), 2,702 (s, 2H), 1,188 (s, 6H)
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Budce 3
Di-tert-butyl 1-(2,2-dimetyl-5-yl)hydrazin-1,2-dicarboxylat

5-bromo-2,2-dimetyl-indan 45b (2,4g, 10,7mmol) dugc hoa tan trong
20ml tetrahydrofuran khan. Trong khi 1am lanh bing bé d4 kho-etanol dén nhiét
d6 -78°C, n-butyllithi (12,1ml, 30,2mmol) dugc bb sung tirng giot vao. Khi hoan
thanh viéc bd sung, hdn hop nay dugc khudy trong 2 giv. Dung dich chira di-tert-
butyl azodicarboxylat (3,27g, 14,2mmol) trong 20ml tetrahydrofuran khan duoc
bd sung vao hén hop néu trén. Hon hop phan tmg dwoc phan tng & nhiét d nay
trong 3 gid. Phan tmg nay dugc theo doi bing TLC dén khi hét nguyén liéu ban
dau va dép'tét bang cach bd sung 50ml nuéc. Hén hop nay dugc chiét bang etyl
axetat (50mlIx2). Dich chiét hitu co thu gom dugc dugce rira bing nudc mudi bio
hoa, 1am kho bing natri sulfat khan, loc d& loai bo chat 1am kho va ¢ dudi &p
sudt giam. Phan cin duoc tinh ché bing phép sic ky cot silicagel dé tao ra hop
chdt néu & d& muc di-tert-butyl 1-(2,2-dimetyl-inden-5-yl)hydrazin-1,2-
dicarboxylat 45¢ (2,68g, hidu suit 66,8%) & dang ddu mau vang.
Budc 4
2-(2,2-dimetyl-indan-5-yl)-5-metyl-2,4-dihydro-pyrazol-3-on

Di-tert-butyl 1-(2,2-dimetyl-1H-inden-5-yl)hydrazin-1,2-dicarboxylat 45c
(3,3g, 8,78mmol) duoc hoa tan trong 12ml axit axetic tiép d6 13 bd sung 6ml axit
trifloaxetic va este cla axit 3-oxo-butanoic metyl (1,5ml, 13,8mmol). Khi hoan
thanh viéc bd sung, hdn hop phan ing dwoc khudy & nhiét d6 90°C trong 2 gid.
Phan tng ndy dugc theo doi bang TLC dén khi hét nguyén liéu ban dau. Hon hop
nay dugc ¢ dudi 4p sut giam va phin cin duoc pha lodng bing 30ml nuéc va
30ml etyl axetat. Sau khi tron k§, 16p hitu co tach dugc dugc rira bing nuéc mubi
bdo hoa, lam kho b%mg natri sulfat khan, loc dé loai bé chét 1am kho va c6 duéi
ap sudt giam. Phin cin dugc tinh ché bang phép sic ky cot silicagel dé tao ra hop
chét néu & d& muyc 2-(2,2-dimetyl-indan-5-yl)-5-metyl-2,4-dihydro-pyrazol-3-on
45d (464mg, hidu suét 22,1%) 1a ddu mau vang.
MS m/z (ESI): 243,3 [M+1]
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Budc 5
Axit 5-(3-{N'-[1-(2,2-dimetyl-indan-5-y1)-3-metyl-5-oxo0-1,5-dihydro-pyrazol-4-
yliden]-hydrazino }-2-hydroxy-phenyl)-furan-2-carboxylic

Axit 5-(3-amino-2-hydroxy-phenyl)-furan-2-carboxylic hydrobromua 9c
(150mg, 0,5mmol) dugc hoa tan trong axit clohydric (1,7ml, 1mol/L) trong khi
1am lanh bing bé nuéc da, tiép theo 13 bd sung timg giot 0,6ml dung dich natri
nitrit trong nuéc (38mg, 0,55mmol). Sau khi hén hop nay phan tmg trong 20
phut, 2-(2,2-dimetyl-indan-5-yl)-5-metyl-2,4-dihydro-pyrazol-3-on 45d (109mg,
0,45mmol), natri bicacbonat (630mg, 7,5mmol) va 1ml etanol lan lugt dugc bd
sung vao. Hoén hop phan ting dugc phan tng qua dém & nhiét do trong phong.
Phan tng nay dugc theo doi bing TLC dén khi hét nguyén liéu ban dau. Hon hop
nay dugc loc va 15ml nude duge bd sung vao béanh loc. Hon hop nay duge diéu
chinh dén d6 pH 3~4 bing dung dich axit clohydric ddm dic va loc. Béanh loc
duoc rira bing etyl axetat (1mlx3) va lam khé dé tao ra hop chit néu & d& muc
axit 5-(3-{N'-[1-(2,2-dimetyl-indan-5-y1)-3-metyl-5-o0xo-1,5-dihydro-pyrazol-4-
yliden]-hydrazino}-2-hydroxy-phenyl)-furan-2-carboxylic 45 (67mg, hiéu suét
31,6%) dudi dang chét rin mau vang.
MS m/z (ESI): 470,7 [M-1]
'H NMR (400 MHz, DMSO-dj): § 1,13 (s, 6H), 2,32 (s, 3H), 2,70 (m, 4H), 7,14
(d, J = 3,6 Hz, 1H), 7,21 (m, 2H), 7,36 (d, J = 3,6 Hz, 1H), 7,54 (m, 1H), 7,62
(m, 1H), 7,69 (m, 2H).
Vidu 46
axit 5-{2-hydroxy-3-[N'-(1-indan-5-yl-3-metyl-5-oxo0-1,5-dihydro-pyrazol-4-
yliden)-hydrazino]-5-metyl-phenyl}-furan-2-carboxylic
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Buée 1
axit 5-(3-nitro-2-metoxy-5-metyl-phenyl)-furan-2-carboxylic

Dung dich chtta hdn hgp dung moi gbém 30ml 1,4-dioxan va 15ml nuéc
dugc bd sung 2-(2-metoxy-5-metyl-3-nitro-phenyl)-4,4,5,5-tetrametyl-1,3,2-
dioxaborolan 24a (3,1g, 7,5mmol) tiép theo 13 axit 5-bromofuran-2-carboxylic
(1,3g, 6,8mmol), tetrakis (triphenylphosphin)paladi (0,43g, 0,4mmol) va natri
cacbonat (1,6g, 15,1mmol). Hén hgp phan tng ndy dugc gia nhiét dén hdi huu
trong 1 gio. Phan ing nay dugc theo ddi bing TLC dén khi hét nguyén liéu ban
dau. Hon hop nay duge 1am ngudi va loc. Nuéce loc duge ria bang etyl axetat va
c¢d dué6i 4p sudt giam. Phan cin thu duge dugc pha lodng bang 50ml nudc va
dwoc diéu chinh dén ‘d(_‘) pH= 3 bing dung dich axit clohydric dm dic va loc.
Bénh loc dugc rira bang etyl axetat va lam kho dé tao ra hop chét néu & d& muc
axit 5-(3-nitro-2-metoxy-5-metyl-phenyl)-furan-2-carboxylic 46a (522mg, 29%)
dudi dang chét rin mau vang.
MS m/z (ESI): 275,7 [M-1]
'H NMR (400 MHz, DMSO-dy): & 13,31 (1H, br), 7,90 (1H, s), 7,78 (1H, s), 7,39
(1H, d, J = 3,2 Hz), 7,16 (1H, d, J = 3,6 Hz), 3,80 (3H, s), 2,42 (3H, 5)
Budc 2
axit 5-(3-amino-2-metoxy-5-metyl-phenyl)-furan-2-carboxylic

axit 5-(3-nitro-2-metoxy-5-metyl-phenyl)-furan-2-carboxylic 46a (410mg,
1,48mmol) dugc hoa tan trong 28ml etyl axetat tiép d6 12 bd sung 61mg paladi
trén cacbon va amoni format (658mg, 10,44mmol). Khi hoan thanh viéc b sung,
hén hop phan tmg dwgc gia nhiét dén hdi luu trong 3 giv. Phén Gng nay dugc

theo doi bing TLC dén khi hét nguyén liéu ban d4u. Hon hop nay dugc loc dé
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loai bo paladi trén cacbon. Nudc loc duge cd dudi ap suit gidm va lam kho dé
tao ra hop chét néu & d& muc axit 5-(3-amino-2-metoxy-5-metyl-phenyl)-furan-2-
carboxylic 46b (356mg, hi¢u suit 97,3%) dudi dang chit rin mau tréng.
MS m/z (ESI): 246,0 [M-1]
'H NMR (400 MHz, DMSO-dj): § 7,18 (1H, s), 6,98 (1H, m), 6,80 (1H, s), 6,56
(1H, s), 3,62 (3H, s), 2,20 (3H, s)
Budce 3
Axit 5-(3-amino-2-hydroxy-5-metyl-phenyl)-furan-2-carboxylic hydrobromua
Axit  5-(3-amino-2-metoxy-5-metyl-phenyl)-furan-2-carboxylic =~ 46b
(248mg, 1mmol) dugc hoa tan trong 20ml diclometan tiép theo 13 bd sung timg
giot dung dich chira bo tribromua trong diclometan (3ml, 1mmol/l). Hon hop
phan ng nay dugc phan tng ¢ nhiét 46 trong phong trong 2 gio. Phan Ung nay
duoc theo doi bing TLC dén khi hét nguyén lidu ban diu. H3n hop niy duoc cd
dudi ap sut giam. Phin cin thu dugc dugc rira bing etyl axetat (50mlIx3) va lam
kho d8 tao ra hop chét néu & d& muc axit 5-(3-amino-2-hydroxy-5-metyl-phenyl)-
furan-2-carboxylic hydrobromua 46¢ (172mg, hiéu suét 54,7%) dudi dang chit
rin mau tring.
MS m/z (ESI): 231,8 [M-1]
'H NMR (400 MHz, DMSO-d,): & 7,46 (1H, m), 7,34 (1H, m), 7,10 (2H, m),
2,31 (3H, s)
Budce 4
Axit  5-{2-hydroxy-3-[N'-(1-indan-5-yl-3-metyl-5-0x0-1,5-dihydro-pyrazol-4-
yliden)-hydrazino]-5-metyl-phenyl}-furan-2-carboxylic
Axit 5-(3-amino-2-hydroxy-5-metyl-phenyl)-furan-2-carboxylic
hydrobromua 46¢ (219mg, 0,70mmol) dugc hoa tan trong 2,3ml dung dich axit
clohydric 1N trong khi 1am lanh bang bé nuéc da, tiép theo 13 bd sung timg giot
1ml dung dich natri nitrit trong nudc (53mg, 0,77mmol). Sau khi hdn hgp nay
phan ung trong 20 phut, 2-indan-5-yl-5-metyl-2,4-dihydro-pyrazol-3-on 1i
(134mg, 0,63mmol), natri bicacbonat (878mg, 10,45mmol) va 2ml etanol lan
lugt dugc bd sung vao. Hn hop phan tng dugc phan tng qua dém & nhiét do

trong phong. Phan Umg nay dugc theo doi bing TLC dén khi hét nguyén liéu ban
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dau. Hén hop nay duoc loc va banh loc dugc bd sung vao 20ml nuée. Hon hop
nay duoc diéu chinh dén d6 pH =3~4 bing dung dich axit clohydric ddm dic
trong khi 1am lanh bang bé nudc d4. Hén hop nay duoc loc va banh loc duge ria
bing 6ml diclometan va lam khod d tao ra hop chit néu & d& muc axit 5-{2-
hydroxy-3-[N'-(1-indan-5-yl-3-metyl-5-ox0-1,5-dihydro-pyrazol-4-yliden)-
hydrazino]-5-metyl-phenyl}-furan-2-carboxylic 46 (170mg, hiéu suét 59,2%) &
dang chéit rdn mau do.

MS m/z (ESI): 456,8 [M-1]

'H NMR (400 MHz, DMSO-dy): & 2,05 (m, 2H), 2,32 (s, 3H), 2,37 (s, 3H), 2,88
(m, 4H), 7,13 (d, J = 3,6 Hz, 1H), 7,28 (d, J = 8,0 Hz, 1H), 7,35 (m, 2H), 7,51 (s,
1H), 7,68 (d, J =7,6 Hz, 1H), 7,78 (s, 1H)

Vidu 47

Axit  2-{2-hydroxy-3-[N'-(1-indan-5-yl-3-metyl-5-ox0-1,5-dihydro-pyrazol-4-
yliden)-hydrazino]-phenyl}-5-metyl-thiazol-4-carboxylic
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Budce 1

axit 2-(2-metoxy-3-nitro-phenyl)-5-metyl-thiazol-4-carboxylic
2-(2-metoxy-3-nitro-phenyl)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan 6a

(1,7g, 6,08mmol), axit 2-bromo-5-metyl-thiazol-4-carboxylic  (900mg,

4,05mmol), tetrakis (triphenylphosphin)paladi (233mg, 0,2mmol) va natri
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cacbonat (1,29g, 12,16mmol) dugc hoa tan trong 30ml 1,4-dioxan. Hén hop phan
tmg dugc gia nhiét dén hoi lwu trong 4 gid. Phan Gng ndy duge theo doi bing
TLC dén khi hét nguyén liéu ban dau. Hon hop nay dugc loc va nuée loc dugce cd
dudi ap sudt giam. Phin cin dugc pha lodng bing 20ml dung dich axit clohydric
(IN) va 30ml etyl axetat. Lép hitu co tach dugc duoc rua béng nude mudi bio
hoa, lam kho béng natri sulfat khan, loc dé loai b chit 1am kho va cd duéi ap
sudt giam. Phan cin duoc tai két tinh tir hdn hop dung méi gbm etyl axetat va
hexan dé tao ra hop chit néu & d& muc axit 2-(2-metoxy-3-nitro-phenyl)-5-metyl-
thiazol-4-carboxylic 47a (310mg, hiéu suét 26%) duéi dang chét rdn mau vang.
MS m/z (ESI): 292,6 [M-1]
'H NMR (400 MHz, DMSO-dy): & 13,45 (br, 1H), 8,58 (dd, J= 8,0 Hz, 1H),
8,14 (dd, J = 8,0 Hz, 1H), 7,52 (t, J = 8,0 Hz, 1H), 3,93 (s, 3H), 2,71 (s, 3H)
Budc 2
axit 2-(2-metoxy-3-amino-phenyl)-5-metyl-thiazol-4-carboxylic
axit  2-(2-metoxy-3-nitro-phenyl)-5-metyl-thiazol-4-carboxylic 47a
(300mg, 1,02mmol) dugc hoa tan trong 15ml metanol tiép d6 1a bd sung 30mg
paladi trén cacbon. Hon hop phan (g nay duoc khudy trong 24 gid trong moi
treong hydro. Phan tng nay dugc theo doi bang TLC dén khi hét nguyén liéu ban
d4u. Hdn hop nay dugc loc dé loai bd paladi trén cacbon va nuéc loc duge cd
dudi 4p suét giam dé tao ra hop chit néu & dé muc axit 2-(2-metoxy-3-amino-
phenyl)-5-metyl-thiazol-4-carboxylic 47b (250mg, hiéu suit 92%) dudi dang
chét rin mau vang.
MS m/z (ESI): 262,8 [M-1]
Budc 3
axit 2-(2-hydroxy-3-amino-phenyl)-5-metyl-thiazol-4-carboxylic hydrobromua
axit  2-(2-metoxy-3-amino-phenyl)-5-metyl-thiazol-4-carboxylic ~ 47b
(280mg, 0,94mmol) dugc hoa tan trong Sml hydro bromua. Hoén hgp phan tGng
dugc khudy qua dém & nhiét do 80°C. Phan tng nay dugc theo doi bang TLC
dén khi hét nguyén liéu ban d4u. Hon hop nay dugc loc va banh loc duoc ria

bing etyl axetat va 1am kho dé tao ra hop chit néu & & muc axit 2-(2-hydroxy-3-
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amino-phenyl)-5-metyl-thiazol-4-carboxylic hydrobromua 47¢ (200mg, hi¢u sut
64%) dudi dang chét rin mau vang.
MS m/z (ESI): 262,7 [M-1]
'H NMR (400 MHz, DMSO-dy): & 7,88 (d, J = 8,0 Hz, 1H), 7,51 (d, J = 8,0 Hz,
1H), 7,09 (t, J = 8,0 Hz, 1H), 2,73 (s, 3H)
Budc 4
Axit  2-{2-hydroxy-3-[N'-(1-indan-5-yl-3-metyl-5-oxo0-1,5-dihydro-pyrazol-4-
yliden)-hydrazino]-phenyl}-5-metyl-thiazol-4-carboxylic

Axit 2-(2-hydroxy-3-amino-phenyl)-5-metyl-thiazol-4-carboxylic
hydrobromua 47¢ (200mg, 0,60mmol) dugc hoa tan trong 2ml dung dich axit
clohydric (1N) trong khi lam lanh bing bé nudc da, tiép theo 13 bd sung timg giot
0,82ml dung dich natri nitrit trong nuéc (46mg, 0,66mmol). Sau khi hdn hop nay
dugc khudy trong 20 phut, 2-indan-5-yl-5-metyl-2,4-dihydro-pyrazol-3-on 1i
(116mg, 0,544mmol) dugc bd sung vao. Hon hgp nay dugce diéu chinh dén d6 pH
8~9 bing cach bd sung khéng lién tuc dung dich natri bicacbonat béo hoa trong
nuée (781mg, 9,3mmol). Tiép do, cac bong béng duge tao ra dugc dap tit bang
2ml etanol. Hon hop phin tng nay dugc dun nong dén nhiét do trong phong va
phan ng qua dém. Phan Uing nay dugc theo doi bing TLC dén khi hét nguyén
liéu ban dau. Hon hop nay dugc loc va banh loc duge hoa tan trong 20ml nude.
Hbn hop nay dugce diéu chinh dén do6 pH =3~4 biang dung dich axit clohydric
dam dic. Hén hop nay duoc loc va banh loc dugc lam khé va tinh ché bang
HPLC d8 tao ra hop chit néu & d& muc axit 2-{2-hydroxy-3-[N'-(1-indan-5-yl-3-
metyl-5-0x0-1,5-dihydro-pyrazol-4-yliden)-hydrazino]-phenyl}-5-metyl-thiazol-
4-carboxylic 47 (195mg, hiéu sudt 75,9%) & dang chét rén mau do.
MS m/z (ES]): 473,7 [M-1]
'H NMR (400 MHz, D,0): § 1,97 (m, 2H), 2,31 (s, 3H), 2,53 (s, 3H), 2,80 (m,
4H), 6,52 (t, J = 8,0 Hz, 1H), 7,23 (m, 4H), 7,84 (d, J = 8,0 Hz, 1H)
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Vi du 48
axit 5-{2-hydroxy-3-[N'-(1-indan-5-yl-3-metyl-5-oxo-1,5-dihydro-pyrazol-4-
yliden)-hydrazino]-phenyl}-1,2,4-trimetyl-1H-pyrol-3-carboxylic etyl este cia

#N OH
O HN
7
”Ni N= SN
WYL S SRS P
OH N o) HN
7 -HBr ° N
6h 1i

48

Axit 5-(3-amino-2-hydroxy-phenyl)-1,2,4-trimetyl-1H-pyrol-3-carboxylic
etyl este hydrobromua ctia 6h (180mg, 0,66mmol) dugc hoa tan trong 2,2ml
dung dich axit clohydric (1N) trong khi lam lanh bing bé nudc da, tiép theo 12 bd
sung ting giot 0,8ml dung dich natri nitrit trong nuéc (50mg, 0,72mmol). Sau
khi hdn hop nay dugc khudy trong 20 phit, 2-indan-5-yl-5-metyl-2,4-dihydro-
pyrazol-3-on 1i (126mg, 0,59mmol) dugc bd sung vao. Hén hop nay duoc didu
chinh dén d6 pH= 8~9 bing dung dich natri bicacbonat bdo hoa trong nudc. Tiép
do, cac bong bong dugce tao ra dugce dép t4t bang 2ml etanol. Hén hop phan ng
dugc dun néng dén nhiét do trong phong va phan ung qua dém. Phan Gng nay
duoc theo doi bing TLC dén khi hét nguyén liéu ban d4u. Hén hop nay duge loc
va banh loc dugc hoa tan trong hdn hop gdm 20ml clometan va 20ml nudce. Sau
khi tron k¥, hdn hop nay dwoc didu chinh dén d pH= 3~4 bing dung dich axit
clohydric ddm ddc. L6p hitu co tach dugce duge rira bang nudce mudi bio hoa, 1am
kho bing natri sulfat khan, loc dé loai bd chét 1am kho va cb dudi ap sut giam.
Phin cin thu dugc duge tinh ché bing phép sic ky cot silicagel dé tao ra hop
chét néu & d& muc etyl este clia axit 5-{2-hydroxy-3-[N'-(1-indan-5-yl-3-metyl-5-
oxo-1,5-dihydro-pyrazol-4-yliden)-hydrazino]-phenyl}-1,2,4-trimetyl-1H-pyrol-
3-carboxylic 48 (80mg, hiéu sudt 25,8%) & dang chét rin mau do.
MS m/z (ESI): 514,0 [M+1]
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"H NMR (400 MHz, DMSO-dy): & 1,30 (m, 3H), 2,01 (m, 2H), 2,23 (s, 3H), 2,50
(s, 3H), 2,95 (m, 4H), 3,32 (s, 3H), 4,33 (m, 2H), 6,63 (m, 1H), 7,00 (m, 1H),
7,12 (m, 1H), 7,28 (m, 1H), 7,73 (m, 2H), 13,91 (br, 1H)

Vidu 49

Axit  5-(2-hydroxy-3-{N'-[3-metyl-5-0x0-1-(1,1,3,3-tetrametyl-indan-5-yl)-1,5-
dihydro-pyrazol-4-yliden]-hydrazino }-phenyl)-thiophen-2-carboxylic

N
=N OH
) i A\
m o N©/(S>\H/OH
(0]
49

Axit 5-(3-amino-2—hydroxy-phenyl)-thiophen—2-carboxy1ic hydrobromua
12¢ (260mg, 0,823mmol) dugc hoa tan trong 2,7ml axit clohydric (1N) trong khi

1am lanh bing bé nu6c da, tiép theo 13 bd sung timg giot 1,1ml dung dich natri
nitrit trong nudc (62mg, 0,91mmol). Sau khi hdn hgp nay dugc khudy trong 20
phut, 5-metyl-2-(1,1,3,3-tetrametyl-indan-5-yl)-2,4-dihydro-pyrazol-3-on  19d
(200mg, 0,74mmol) dugc bd sung viao. Hon hop niy duoc didu chinh dén d6 pH
=8 bang dung dich natri bicacbonat bdo hoa trong nuéc. Tiép @6, cac bong béng
duoc tao ra dugc dép tit bang 2ml etanol. Hn hop phéan tmg ndy dugc dun néng
dén nhiét do trong phong va phan ting trong 3 gid. Phan tng nay dugc theo doi
bing TLC dén khi hét nguyén liéu ban dau. Hon hop nay dugc loc va 20ml nudce
duge bd sung vao banh loc. Hon hop nay dugc didu chinh dén d6 pH =3~4 bing
dung dich axit clohydric ddm dic va dugc lgc. Banh loc dugc 1am khé va tinh
ché bing phép sic ky cot silicagel dé tao ra hop chét néu & d& muc axit 5-(2-
hydroxy-3-{N'-[3-metyl-5-ox0-1-(1,1,3,3-tetrametyl-indan-5-yl)-1,5-dihydro-

pyrazol-4-yliden]-hydrazino}-phenyl)-thiophen-2-carboxylic 49 (216mg, hiéu

suét 56,5%) & dang chat rin mau do.
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'H NMR (400 MHz, DMSO-dj): & 1,30 (m, 12H), 1,93 (s, 2H), 2,34 (s, 3H), 7,19
(t, J = 8,0 Hz, 1H), 7,25 (d, J = 8,0 Hz, 1H), 7,57 (d, J = 8,0 Hz, 1H), 7,66 (m,
2H), 7,71 (d, J = 8,0 Hz, 1H), 7,77 (m, 2H), 10,10 (s, 1H), 13,06 (br, 1H), 13,72
(br, 1H)

Vidu 50

Axit 5-(2-hydroxy-5-metyl-3-{N'-[3-metyl-5-ox0-1-(5,6,7,8-tetrahydro-
naphtalen-2-yl)-1,5-dihydro-pyrazol-4-yliden]-hydrazino }-phenyl)-furan-2-

carboxylic

:N—
SoReS I
OH
O N 0
o)
50
N’i
'\ oH "% N,N—
o + SN OH
o - HN R
OH . o} o
NH, HBr 0
46¢ 3i 50

Axit 5-(3-amino-2-hydroxy-5-metyl-phenyl)-furan-2-carboxylic
hydrobromua 46¢ (120mg, 0,38mmol) dugc hoa tan trong 1,3ml dung dich axit
clohydric 1IN trong khi lam lanh bang bé nudc da, tiép theo 13 bb sung ting giot
0,5ml dung dich natri nitrit trong nudc (29mg, 0,42mmol). Sau khi hdn hop nay
phan ung trong 20 phut, 5-metyl-2-(5,6,7,8-tetrahydro-naphtalen-2-yl)-2,4-
dihydro-pyrazol-3-on 3i (78mg, 0,34mmol) dugc bd sung vao. Hén hgp niy dugc
diéu chinh dén do6 pH =8 bing dung dich natri bicacbonat bdo hoa trong nudc
tiép d6 12 bd sung 2ml etanol. Hén hop phan tmg duge phan ung & nhiét do trong
phong qua dém. Phan tmg nay dugc theo ddi bing TLC dén khi hét nguyén liéu
ban d4u. Hon hop nay duge loc va banh loc duge bd sung vao 20ml nude. Hon
hgp nay dugc diéu chinh dén d6 pH= 3~4 b%mg dung dich axit clohydric ddm
dic. Hon hop nay dugc loc va banh loc dugce lam khd va tinh ché bang phép sic
ky cot silicagel dé tao ra hop chit néu & @& muc axit 5-(2-hydroxy-5-metyl-3-

{N'-[3-metyl-5-0x0-1-(5,6,7,8-tetrahydro-naphtalen-2-yl)-1,5-dihydro-pyrazol-4-
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yliden]-hydrazino}-phenyl)-furan-2-carboxylic S0 (56mg, hiéu suit 34,8%) &
dang chét rin mau do.

MS m/z (ESI): 470,8 [M-1]

'H NMR (400 MHz, DMSO-dy): 8 1,75 (m, 4H), 2,31 (s, 3H), 2,37 (s, 3H), 2,73
(m, 4H), 7,13 (m, 2H), 7,35 (m, 2H), 7,50 (s, 1H), 7,62 (m, 2H)

Vidu 51

Axit  4-(2-hydroxy-3-{N'-[3-metyl-5-ox0-1-(5,6,7,8-tetrahydro-naphtalen-2-yl)-
1,5-dihydro-pyrazol-4-yliden]-hydrazino }-phenyl)-thiophen-2-carboxylic

IN_
N \l\'l OH 1 S
0]

51

o} o o}
? OH OH OH N
:N — = = N
o N
- = ~ S s ~ S > S \I}I H / S
Budce 1 Budc 2 Budc 3 Budc 4 0 HN /™~ OH
NO o~ o” OH 0
2 .
NO, NH, NH, HBr
6a 51a 51b 51¢c

Budc 1
axit 4-(3-nitro-2-metoxy-phenyl)-thiophen-2-carboxylic
2-(2-metoxy-3-nitro-phenyl)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan 6a
(0,81g, 2,9mmol), axit 4-bromo-thiophen-2-carboxylic (0,3g, 1,45mmol), tetrakis
(triphenylphosphin)paladi (80mg, 0,073mmol) va natri cacbonat (0,31g,
2,9mmol) dugc hoa tan trong hdn hop dung moi gdm 20ml 1,4-dioxan va 10ml
nude. Phan tmg nay dugc gia nhiét dén hdi luu trong 0,5 gid. Phan Gmg nay dugc
theo doi bang TLC dén khi hét nguyén liéu ban diu. Hon hop nay dugc diéu
chinh dn d6 pH =3 bing dung dich axit clohydric 1N va chiét bang etyl axetat
(20mlx3). Dich chiét hitu co thu gom duge dugce cd dudi dp sudt gidm va phan
cin dugc tinh ché bing phép séc ky cot silicagel dé tao ra hop chit néu & d& muc
axit 4-(3-nitro-2-metoxy-phenyl)-thiophen-2-carboxylic S51a (0,54g) & dang dau
mau nau, dugc st dung truc tiép & budc tiép theo.

MS m/z (ESD): 277,6 [M-1]
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Budc 2
Axit 4-(3-amino-2-metoxy-phenyl)-thiophen-2-carboxylic

axit 4-(3-nitro-2-metoxy-phenyl)-thiophen-2-carboxylic 5la (400mg,
1,45mmol) dugc hoa tan trong 30ml etyl axetat tiép do 1a bd sung 100mg paladi
trén cacbon va amoni format (360mg, 5,8mmol). Hdn hop nay dugc gia nhiét dén
hdi Iru trong 3 gid. Phan tng ndy duogc theo doi bing TLC dén khi hét nguyén
liéu ban dau. Hon hop nay duoc loc dé loai bd paladi trén cacbon va co duéi ap
sudt giam dé tao ra hop chit néu & d& muc axit 4-(3-amino-2-metoxy-phenyl)-
thiophen-2-carboxylic S1b (410 mg) & dang diu mau nau, dugc sir dung truc tiép
& budc tiép theo.
MS m/z (ESI): 247,8 [M-1]
Budéce 3
Axit 4-(3-amino-2-hydroxy-phenyl)-thiophen-2-carboxylic hydrobromua

Axit 4-(3-amino-2-metoxy-phenyl)-thiophen-2-carboxylic hydrobromua
51b (360mg, 1,45mmol) dugc hoa tan trong Sml diclometan tiép theo 12 bd sung
timg giot bo tribromua (2,8ml, 5,6mmol). Hén hop phén Umg ndy phan tmg &
nhiét do trong phong trong 4,5 gid. Phan tng nay dugc theo doi bang TLC dén
khi hét nguyén liéu ban diu va dugc dap tit bing 5ml metanol. Hdn hop nay
dwoc ¢d dudi 4p sudt giam. Phan cin dugc pha lodng bang 10ml etyl axetat va
duoc khuéy trong 0,5 gio. Hon hop nay dugc loc va béanh loc duge lam khd dé
tao ra hop chdt néu & d& muc axit 4-(3-amino-2-hydroxy-phenyl)-thiophen-2-
carboxylic hydrobromua S1c (80mg, hiéu suit 17,5%) & dang chét rin mau xam.
MS m/z (ESI): 236,1 [M+1]
Buéc 4
Axit  4-(2-hydroxy-3-{N'-[3-metyl-5-ox0-1-(5,6,7,8-tetrahydro-naphtalen-2-yl)-
1,5-dihydro-pyrazol-4-yliden]-hydrazino}-phenyl)-thiophen-2-carboxylic

Axit 4-(3-amino-2-hydroxy-phenyl)-thiophen-2-carboxylic hydrobromua
51¢ (80mg, 0,25mmol) dugc hoa tan trong 1ml dung dich axit clohydric IN trong
khi 1am lanh bing bé nuéc dé, tiép theo 13 bd sung timg giot 0,3ml dung dich
natri nitrit trong nuéc (19mg, 0,28mmol). Sau khi hén hgp nay phan tmg trong

20 phut, 5-metyl-2-(5,6,7,8-tetrahydro-naphtalen-2-yl)-2,4-dihydro-pyrazol-3-on
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3i (52mg, 0,23mmol) dugc bd sung vao. Hon hop nay dugc diéu chinh dén d¢
pH= 8 bing dung dich natri bicacbonat bdo hoa trong nudc tiép d6 1a bd sung
2ml etanol. H6n hop phan tng nay phan tng qua dém & nhiét do trong phong.
Phan tng nay dugc theo doi bang TLC dén khi hét nguyén liéu ban dau. Hon hop
nay dugc loc va banh loc duge bd sung vio 20ml nuéc. Hon hop nay duge diéu
chinh dn d6 pH= 3~4 bing dung dich axit clohydric dam dic. Hén hop nay
dugc loc va 4ml etyl axetat dugc bd sung vao banh loc. Hon hop thu duge duge
khuéy trong 2 gid va loc, banh loc dugce 1am kho dé tao ra hop chit néu & dé muc
axit  4-(2-hydroxy-3-{N'-[3-metyl-5-0x0-1-(5,6,7,8-tetrahydro-naphtalen-2-yl)-
1,5-dihydro-pyrazol-4-yliden]-hydrazino}-phenyl)-thiophen-2-carboxylic 1
(11mg, hi¢u suét 10,2%) & dang chét rén mau den.

MS m/z (ESI): 472,8 [M-1]

'H NMR (400 MHz, DMSO-dj): 8 1,76 (m, 4H), 2,33 (s, 3H), 2,74 (m, 4H), 7,13
(m, 2H), 7,33 (m, 1H), 7,65 (m, 3H), 8,06 (d, /= 1,6 Hz, 1H), 8,14 (d, J= 1,6
Hz, 1H), 9,68 (s, 1H), 13,75 (s, 1H)

Vidu 52

Axit  4-{2-hydroxy-3-[N'-(1-indan-5-yl-3-metyl-5-oxo0-1,5-dihydro-pyrazol-4-
yliden)-hydrazino]-phenyl}-thiophen-2-carboxylic

/

N
\
N
\N OH
0

51c 52

Axit 4-(3-amino-2-hydroxy-phenyl)-thiophen-2-carboxylic hydrobromua
51c (120mg, 0,38mmol) dugc hoa tan trong 2,7ml dung dich axit clohydric 1IN
trong khi 1am lanh bing bé nudc d4, tiép theo 1a bd sung timg giot 0,45ml dung
dich natri nitrit trong nudc (29mg, 0,42mmol). Sau khi hén hop nay phan tng
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trong 20 phat, 2-indan-5-yl-5-metyl-2,4-dihydro-pyrazol-3-on 1i (73mg,
0,34mmol) dugc bd sung vao. Hdn hop nay dugc diéu chinh dén d6 pH= 8 bing
dung dich natri bicacbonat bdo hoa trong nudc tiép d6 1a bd sung 2ml etanol. Hon
hop phéan ung nay phan tng qua dém & nhiét d9 trong phong. Phén Gng nay dugc
theo doi bang TLC dén khi hét nguyén liéu ban dau. Hén hop ndy dugc loc va
banh loc duge bd sung vao 20ml nudc. Hon hgp nay duge diéu chinh dén d6 pH
=3~4 bing dung dich axit clohydric didm dic va loc. Tiép d6, 5ml etyl axetat
duoc bd sung vao banh loc va hdn hop nay duge khudy trong 1 gid. Hon hop nay
dugc loc va banh loc duge lam kho dé tao ra hop chit néu & d& muc axit 4-{2-
hydroxy-3-[N'-(1-indan-5-yl-3-metyl-5-0xo-1,5-dihydro-pyrazol-4-yliden)-
hydrazino]-phenyl}-thiophen-2-carboxylic 52 (45mg, hiéu suit 28,7%) dudi
dang chét rin mau vang.

MS m/z (ESI): 458,8 [M-1]

'H NMR (400 MHz, DMSO-dy): & 2,05 (m, 2H), 2,32 (s, 3H), 2,87 (m, 4H), 7,13
(t, J = 8,0 Hz, 1H), 7,32 (m, 2H), 7,67 (m, 2H), 7,78 (s, 1H), 8,05 (d, J = 1,6 Hz,
1H), 8,13 (d, J = 1,2 Hz, 1H), 9,68 (s, 1H), 13,79 (s, 1H)

Vidu 53

Axit  5-(2-hydroxy-3-{N'-[3-metyl-5-0x0-1-(5,6,7,8-tetrahydro-naphtalen-2-yl)-
1,5-dihydro-pyrazol-4-yliden]-hydrazino } -phenyl)-2-metyl-furan-3-carboxylic
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Budce 1
Metyl este cua axit 5-bromo-2-metyl-furan-3-carboxylic

Metyl este cta axit 2-metyl-furan-3-carboxylic (2,0g, 14,3mmol) dugc
hoa tan trong toluen tiép d6 12 bd sung 2,2'-azobis(2-metylpropionitril) (10mg,
0,06mmol). H3n hop nay duoc 1am lanh xuéng nhiét @6 0°C bang bé nuéc da
tiép do 1a bd sung N-bromosucxinimit (2,8g, 15,7mmol). Khi hoan thanh viéc bd
sung, bé nudc da duge bd ra va hdn hop phan tng duge khudy & nhiét do trong
phong qua dém. Phan ng nay dugc theo doi bing TLC dén khi hét nguyén liéu
ban d4u. Hn hop nay dugce loc va nude loc duge cd dudi ap sudt giam. Phin cin
duogc tinh ché bing phép sic ky cot silicagel dé tao ra hop chit néu & d& muc
metyl este cta axit 5-bromo-2-metyl-furan-3-carboxylic 53a (1,9g, hiéu suét
61%) & dang dau khéng mau.
Budce 2
Metyl este ctia axit 5-(2-metoxy-3-nitro-phenyl)-2-metyl-furan-3-carboxylic

Metyl este cua axit 5-bromo-2-metyl-furan-3-carboxylic 53a (0,65g,
3,0mmol) va 2-(2-metoxy-3-nitro-phenyl)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan
6a (1,0g, 3,58mmol) dugc hoa tan trong 1,4-dioxan (15ml) tiép d6 13 bd sung
tetrakis (triphenylphosphin)paladi (173mg, 0,15mmol) va natri cacbonat (636mg,
6,0mmol). Hon hop phan g ndy dugc gia nhiét dén hdi lvu & 100°C trong 3
gi¢. Phan Gng nay dugc theo doi bing TLC dén khi hét nguyén liéu ban dau. Hon
hop nay 1am ngudi va loc. Nudce loc duge co dudi ap suét giam va phﬁn cin duoc
tinh ché bang phép sic ky cot silicagel dé tao ra hop chét néu & d& muc metyl
este axit 5-(2-metoxy-3-nitro-phenyl)-2-metyl-furan-3-carboxylic cia S3b
(659mg, hiéu suat 75%) dudi dang chét rén mau tring.
Budce 3
Axit 5-(2-metoxy-3-nitro-phenyl)-2-metyl-furan-3-carboxylic

Metyl este cia axit 5-(2-metoxy-3-nitro-phenyl)-2-metyl-furan-3-
carboxylic 53b (650mg, 2,23mmol) dugc hoa tan trong metanol, tiép d6 1a bd
sung natri hydroxit (268mg, 6,7mmol). Khi hoan thanh viéc bd sung, hdn hop
phén tng dugc khudy & nhiét do 50°C trong 3 gid. Phan tmg nay duoc theo doi
bing TLC dén khi hét nguyén liéu ban dau. Hon hop nay duoc ¢ dudi ap suét
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giam va dugc didu chinh dén d6 pH =3~4 bing dung dich axit clohydric IN dé
tao ra mot lugng 16n chét két tua. Hén hop nay duoc loc va banh loc duge tai két
tinh tir hdn hop dung moi gdm hexan/etyl axetat (thé tich:thé tich =5:1) dé tao ra
hop chit néu & d& muc axit 5-(2-metoxy-3-nitro-phenyl)-2-metyl-furan-3-
carboxylic 53¢ (450mg, hiéu suét 84%) duéi dang chét rin mau tring.
MS m/z (ESI): 275,7 [M-1]
"H NMR (400 MHz, DMSO-d;): § 12,80 (s, 1H), 8,03 (dd, J = 8,0 Hz, 1H), 7,87
(dd, J = 8,0 Hz, 1H), 7,44 (t, J = 8,0 Hz, 1H), 7,13 (s, 1H), 3,83 (s, 3H), 2,64 (s,
3H)
Buéc 4
Axit 5-(2-metoxy-3-amino-phenyl)-2-metyl-furan-3-carboxylic
Axit 5-(2-metoxy-3-nitro-phenyl)-2-metyl-furan-3-carboxylic 53¢
(450mg, 1,62mmol) dugc hoa tan trong metanol, tiép d6 1a bd sung 45mg paladi
trén cacbon. Hon hop phan tmg dugc gia nhiét dén hoi luu trong 4 gid trong moi
truong hydro. Phan tng nay dugc theo doi bang TLC dén khi hét nguyén liéu ban
dau. Hon hop nay dugc loc va nudce loc duge cd dudi ap suét giam dé tao ra hop
chét néu & d& muc axit 5-(2-metoxy-3-amino-phenyl)-2-metyl-furan-3-carboxylic
53d (370mg, hidu sut 92%) duéi dang chit riin mau tring.
MS m/z (ESI): 245,8 [M-1]
"H NMR (400 MHz, CDCl,): § 6,97 (s, 1H), 6,87 (m, 2H), 6,68 (m, 1H), 5,06 (br,
2H), 3,63 (s, 3H), 2,59 (s, 3H)
Buéc 5
Axit 5-(2-hydroxy-3-amino-phenyl)-2-metyl-furan-3-carboxylic hydrobromua
Axit  5-(2-metoxy-3-amino-phenyl)-2-metyl-furan-3-carboxylic ~ 53d
(370mg, 1,5mmol) dugc hoa tan trong diclometan. Hon hop nay dugc lam lanh
xubng nhiét d6 0°C bing bé nude da tiép theo 12 bd sung timg giot dung dich bo
tribromua trong diclometan (1 N, 3,6ml). Khi hoan thanh viéc b sung, hdn hop
phan g ndy phan tng & nhiét d trong phong trong 2 gi¢. Phan (g nay dugc
theo doi bing TLC dén khi hét nguyén liéu ban dAu va duoc dép tit bing cach bd
sung 0,5ml metanol. Hén hop nay dugc khudy trong 30 phit va co dudi ap suit

giam. Phin cin thu duge duge pha lodng bang 10ml etyl axetat va dugc khudy
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trong 30 phut. Hén hop nay dugc loc va banh loc duge lam kho dé tao ra hop
chit néu & d& muc hydrobromua cia axit 5-(2-hydroxy-3-amino-phenyl)-2-
metyl-furan-3-carboxylic 53e (240mg, hi€u sudt 46%) & dang chat rdn mau xam.
MS m/z (ESI): 231,7 [M-1]
'H NMR (400 MHz, CDCl;): § 7,57 (dd, J = 8,0, 1H), 7,24 (dd, J = 8,0, 1H),
7,05 (t, J = 8,0, 1H), 2,61 (s, 3H)
Budce 6
Axit  5-(2-hydroxy-3-{N'-[3-metyl-5-0x0-1-(5,6,7,8-tetrahydro-naphtalen-2-yl)-
1,5-dihydro-pyrazol-4-yliden]-hydrazino}-phenyl)-2-metyl-furan-3-carboxylic
Hydrobromua cla axit 5-(2-hydroxy-3-amino-phenyl)-2-metyl-furan-3-
carboxylic 53e (200mg, 0,64mmol) dugc hoa tan trong 2,2ml dung dich axit
clohydric 1N trong khi 1am lanh bing bé nuéc d4, tiép theo 14 bd sung timg giot
0,9ml natri nitrit trong nuéc (48mg, 0,7mmol). Sau khi hén hop nay phén tng
trong 20 phat, 5-metyl-2-(5,6,7,8-tetrahydro-naphtalen-2-yl)-2,4-dihydro-
pyrazol-3-on 3i (131mg, 0,57mmol) dugc bd sung vao. Hon hop nay duge didu
chinh dén d6 pH = 8 bang dung dich natri bicacbonat bdo hoa trong nudc tiép d6
12 bd sung 2ml etanol. Hén hop phin tng dwgc phan ung qua dém & nhiét do
trong phong. Phan g nady dugc theo doi bing TLC dén khi hét nguyén liéu ban
dau. Hon hop nay dugc loc va banh loc duge bd sung vao vao 20ml nudc. Hbn
hop nay dugc diéu chinh dén do pH =3~4 bang dung dich axit clohydric ddm
dic. Hon hop nay duoc loc va 8ml etyl axetat dugc bd sung vao banh loc. Sau
khi khudy trong 1 gio, hdn hop nay duoc loc va banh loc duge 1am kho dé tao ra
hop chét néu & d& muc axit 5-(2-hydroxy-3-{N'-[3-metyl-5-0x0-1-(5,6,7,8-
tetrahydro-naphtalen-2-yl)-1,5-dihydro-pyrazol-4-yliden]-hydrazino } -phenyl)-2-
metyl-furan-3-carboxylic 53 (200mg, hiéu sut 73,8%) & dang chét rin mau do.
'H NMR (400 MHz, DMSO-dy): & 1,75 (m, 4H), 2,31 (s, 3H), 2,62 (s, 3H), 2,77
(m, 4H), 7,14 (m, 3H), 7,47 (d, J = 7,6 Hz, 1H), 7,65 (m, 3H), 9,79 (s, 1H), 12,73
(br, 1H), 13,76 (br, 1H)
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Vidu 54
Axit  5-(2-hydroxy-3-{N'-[3-metyl-5-0x0-1-(5,6,7,8-tetrahydro-naphtalen-2-yl)-
1,5-dihydro-pyrazol-4-yliden]-hydrazino}-phenyl)-furan-2-carboxylic metyl este

cua

N
SN OH
) | A\
o)

54

g
? Bude 1 © Buse2 © Buses OH Buded o HN\é/(x\n/

NH,
oa 54b 54c 54

Bude 1
axit 5-(2-metoxy-3-nitro-phenyl)-furan-2-carboxylic metyl este ctia
2-(2-metoxy-3-nitro-phenyl)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan 6a
(3,6g, 12mmol), metyl este clia axit 5-bromofuran-2-carboxylic (2,05g, 10mmol),
tetrakis (triphenylphosphin)paladi (1,55g, 0,5mmol) va natri cacbonat (2,12g,
20mmol) duoc hoa tan trong 1,4-dioxan. Hon hop phan tng dugc gia nhiét dén
hdi Ivu trong 3 gid. Phan tng niy dugc theo doi bing TLC dn khi hét nguyén
liéu ban dau. Hon hop nay dugc loc va nude loc duge co dudi ép suit giam. Phén
can duogc pha lodng bing 30ml nuéc va 50ml etyl axetat. Lop hitu co tach duge
dugc cd dudi 4p sudt giam va tai két tinh tir hdn hop dung moi gdm etyl axetat va
n-hexan dé tao ra hop chit néu & dé muc metyl este ctia axit 5-(2-metoxy-3-nitro-
phenyl)-furan-2-carboxylic S4a (500mg, hi¢u sudt 18%) dué6i dang chat rin mau
vang.
'H NMR (400 MHz, CDCl;): & 8,23 (dd, J = 7,6 Hz, 1H), 7,83 (dd, J = 7,6 Hz,
1H), 7,35 (m, 2H), 7,16 (d, J = 4,0 Hz , 1H), 3,98 (s, 3H), 3,94 (s, 3H)
Budc 2
Metyl este ctia axit 5-(3-amino-2-metoxy-phenyl)-furan-2-carboxylic
Metyl este cia axit 5-(2-metoxy-3-nitro-phenyl)-furan-2-carboxylic S4a
(500mg, 1,8mmol) dugc hoa tan trong metanol tiép d6 1a bd sung 50mg paladi
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trén cacbon. Hén hop phan tng duoc gia nhiét dén hdi luu trong 4 gidr trong moi
truong hydro. Phan tng ndy dugc theo doi bing TLC dén khi hét nguyén liéu ban
dau. Hon hop nay dugc co dudi ap sut giam. Phan cin thu duge duoc tai két tinh
tir hdn hop dung moi gdm etyl axetat/n-hexan (thé tich:thé tich =1:5) va lam kho
d& tao ra hop chit néu & d& muc metyl este cia axit 5-(3-amino-2-metoxy-
phenyl)-furan-2-carboxylic 54b (370mg, hiéu sudt 83%) duéi dang chét rén mau
tréng.
Budc 3
Metyl este cia axit 5-(3-amino-2-hydroxy-phenyl)-furan-2-carboxylic

Metyl este cta axit 5-(3-amino-2-metoxy-phenyl)-furan-2-carboxylic S4b
(350mg, 1,42mmol) dugc hoa tan trong diclometan tiép theo 13 bd sung timg giot
bo tribromua (3,3ml, 2,0mol/L). Hén hop phan tmg dugc khuéy & nhiét do trong
phong trong 2 gi¢. Phan ting ndy dugc theo doi bing TLC dén khi hét nguyén
liéu ban du va duoc dap tit bing metanol. Hdn hgp nay duge didu chinh dén do
pH= 5~6 bang dung dich natri bicacbonat bdo hoa trong nuéc va chiét bang etyl
axetat. Lop hitu co dugc c¢6 va sau do phz‘?m can thu dugc dugc tinh ché béng
phép séc ky cot silicagel dé tao ra hop chit néu & @& muc metyl este cia axit 5-
(3-amino-2-hydroxy-phenyl)-furan-2-carboxylic S4¢ (170mg, hi¢u suét 45,1%) &
dang chét rin mau xam.
MS m/z (ESI): 232,0 [M-1]
'H NMR (400 MHz, DMSO-dj): § 7,32 (d, J = 7,6 Hz, 1H), 7,05 (d, J = 7,6 Hz,
1H), 6,82 (m, 3H), 3,96 (s, 3H)
Budéc 4
Metyl este clia axit 5-(2-hydroxy-3-{N'-[3-metyl-5-0x0-1-(5,6,7,8-tetrahydro-
naphtalen-2-yl)-1,5-dihydro-pyrazol-4-yliden]-hydrazino } -phenyl)-furan-2-
carboxylic

Metyl este clia axit 5-(3-amino-2-hydroxy-phenyl)-furan-2-carboxylic S4c
(110mg, 0,47mmol) duge hoa tan trong dung dich axit clohydric (1,6ml, Imol/L)
trong khi 1am lanh bing b& nuéc d4, tiép theo 13 bd sung ting giot 0,6ml dung
dich natri nitrit trong nuéc (36mg, 0,52mmol). Sau khi hdn hgp nay phan tmg
trong 10 phat, 5-metyl-2-(5,6,7,8-tetrahydro-naphtalen-2-yl)-2,4-dihydro-
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pyrazol-3-on 3i (97mg, 0,43mmol) dugc bd sung vao. Hon hop nay duge diéu
chinh dén d6 pH =8~9 bing dung dich natri bicacbonat bdo hoa trong nudc. Hbn
hop phan mg nay phan ng ¢ nhiét d§ trong phong trong 24 gio. Phan ing nay
dugc theo doi bing TLC dén khi hét nguyén liéu ban dau. Hon hop nay duoc loc
va banh loc dugc hoa tan trong 15ml nuée. Hdn hop nay duge didu chinh dén do
pH =3~4 bing dung dich axit clohydric ddm dic trong khi 1am lanh bang bé nuéc
d4. Hén hop nay duogc loc va banh loc dugce tinh ché bing phép sic ky cot
silicagel dé tao ra hop chat néu & d& muc metyl este ctia axit 5-(2-hydroxy-3-{N'-
[3-metyl-5-0x0-1-(5,6,7,8-tetrahydro-naphtalen-2-yl)-1,5-dihydro-pyrazol-4-
yliden]-hydrazino}-phenyl)-furan-2-carboxylic 54 (48mg, hiéu sudt 23,9%) &
dang chét rin mau dé.

MS m/z (ESI): 470,7 [M-1]

'H NMR (400 MHz, DMSO-dj): § 1,76 (m, 4H), 2,31 (s, 3H), 2,73 (m, 4H), 3,86
(s, 3H), 7,12 (m, 1H), 7,17 (m, 1H), 7,22 (t, J = 8,0 Hz, 1H), 7,46 (m, 1H), 7,56
(m, 1H), 7,65 (m, 2H), 7,72 (m, 1H), 10,02 (s, 1H), 13,72 (br, 1H)

Vidu 55

Metyl este cua axit 5-{2-hydroxy-3-[N'-(1-indan-5-yl-3-metyl-5-oxo-1,5-
dihydro-pyrazol-4-yliden)-hydrazino]-phenyl } -furan-2-carboxylic

I
o 0 - SN OH
o} ' [ Y _ o
OH + O N o ~
NH, o

1 55

Metyl este cua axit 5-(3-amino-2-hydroxy-phenyl)-furan-2-carboxylic S4c
(110mg, 0,47mmol) dugc hoa tan trong axit clohydric (1,6ml, 1mol/L) trong khi
1am lanh bing bé nuéc d4, tiép theo 1 bd sung ting giot 0,6m! dung dich natri
nitrit trong nudc (36mg, 0,52mmol). Sau khi hdn hop ndy phén Gng trong 20
phut, 2-indan-5-yl-5-metyl-2,4-dihydro-pyrazol-3-on 1i (91mg, 0,43mmol) dugc
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bd sung viao. Hon hop nay duge didu chinh dén d6 pH= 8~9 bing dung dich natri
bicacbonat bdo hoa trong nudc. Hén hgp phan Gng nay phan tng & nhiét do trong
phong trong 24 gi¢. Phan ung nay dugc theo doi bing TLC dén khi hét nguyén
liéu ban dau va dap tht béng etanol. Hdn hop ndy dugc loc va banh loc dugc hoa
tan trong 15ml nuwéc. Hon hop nay duge diéu chinh dén d6 pH =3~4 bing dung
dich axit clohydric ddm dac trong khi lam lanh bing bé nudc da. Hon hop nay
duoc loc va banh loc dugce tinh ché bﬁng phép séc ky cot silicagel dé tao ra hop
chét néu & d& muc metyl este ctia axit 5-{2-hydroxy-3-[N'-(1-indan-5-yl-3-metyl-
5-0x0-1,5-dihydro-pyrazol-4-yliden)-hydrazino]-phenyl}-furan-2-carboxylic 55
(137mg, hiéu suit 70,3%) & dang chét rén mau do.

MS m/z (ESI): 456,7 [M-1]

'H NMR (400 MHz, DMSO-dy): & 2,05 (m, 2H), 2,33 (s, 3H), 2,89 (m, 4H), 3,86
(s, 3H), 7,18 (m, 2H), 7,30 (d, J = 8,4 Hz, 1H), 7,46 (d, J = 3,6 Hz, 1H), 7,56 (m,
1H), 7,71 (m, 2H), 7,78 (s, 1H)

Vidu 56

Axit  3'-{N'-[1-(2,2-dimetyl-indan-5-yl)-3-metyl-5-oxo0-1,5-dihydro-pyrazol-4-
yliden]-hydrazino}-2'-hydroxy-biphenyl-3-carboxylic

!“
N
©3< ot
OH (o] HN

Hydrobromua cua axit 3'-amino-2'-hydroxy-bipheny1-3-carboxylic 1f
(150mg, 0,5mmol) dugc hoa tan trong axit clohydric (1,7ml, Imol/L) trong khi
1am lanh bing bé nudc d4, tiép theo 1a b sung timg giot 0,6ml dung dich natri
nitrit trong nuéc (38mg, 0,55mmol). Sau khi hén hgp nay phén Gng trong 20
phut, 2-(2,2-dimetyl-indan-5-yl)-5-metyl-2,4-dihydro-pyrazol-3-on 45d (109mg,
0,45mmol) dugc bd sung vao. Hdn hop ndy dugc diéu chinh dén do pH= 8~9
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bang dung dich natri bicacbonat bdo hoa trong nuée. Tiép d6, cac bong béng
dugce tao ra duge dap tit bing etanol. Hdn hgp phan ing nay phan ing qua dém &
nhiét d6 trong phong. Phan ing nay dugc theo ddi bing TLC dén khi hét nguyén
liéu ban dau. Hon hop nay duoc loc va banh loc dugc bd sung vao 15ml nudc.
Hbn hop nay dwoc didu chinh dén d6 pH= 3~4 bang dung dich axit clohydric
dam dic va loc. Banh loc dugc rira béng etyl axetat (1mlx3) va tiép d6 lam kho
dé tao ra hop chit néu & dé muc axit 3'-{N'-[1-(2,2-dimetyl-indan-5-yl)-3-metyl-
5-o0x0-1,5-dihydro-pyrazol-4-yliden]-hydrazino}-2'-hydroxy-biphenyl-3-
carboxylic 56 (16mg, hiéu suét 7,6%) duéi dang chit rin mau vang.

MS m/z (ESI): 480,7 [M-1]

'H NMR (400 MHz, DMSO-dj): § 1,13 (s, 6H), 2,32 (s, 3H), 2,70 (m, 4H), 7,14
(m, 2H), 7,22 (d, J = 8,8 Hz, 1H), 7,61 (t, J = 8,0 Hz, 1H), 7,66 (d, J = 7,6 Hz,
1H), 7,70 (m, 2H), 7,80 (d, J = 7,6 Hz, 1H), 7,95 (d, J = 8,0 Hz, 1H), 8,13 (s,
1H)

Vidu 57

Axit  4-(2-hydroxy-3-{N'-[3-metyl-5-0x0-1-(5,6,7,8-tetrahydro-naphtalen-2-yl)-
1,5-dihydro-pyrazol-4-yliden]-hydrazino}-phenyl)-1H-pyrol-2-carboxylic
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Budc 1
2,2,2-triclo-1-(1H-pyrol-2-yl)-etanon
Tricloaxetyl clorua (45g, 247mmol) dugc hoa tan trong 100ml ete tiép
theo 12 bd sung ting giot dung dich chtta 1H-Pyrol (15,4g, 230mmol) trong
100ml ete va 200ml dung dich kali cacbonat trong nude (20g, 145mmol). Khi
hoan thanh viéc bd sung, hén hop phan tmg ndy dugc khudy & nhiét do trong
phong trong 1 gio. Phan ing nay dugc theo ddi bing TLC dén khi hét nguyén
liéu ban dau. Céc 16p duge tach va 16p hitu co duge 1am khod bing magie sulfat
khan, loc dé loai bd chat 1am kho va c6 duéi ap suét giam. Phén cin dugc tinh
ché bang phép sic ky cot silicagel dé tao ra hop chit néu & d& muc 2,2,2-triclo-1-
(1H-pyrol-2-yl)-etanon 57b (38g, hiéu suét 77,8%) dudi dang chét ran mau tring.
MS m/z (ESI): 210,3 [M-1]
Budc 2
2,2,2-triclo-1-(4-iodo-1H-pyrol-2-yl)-etanon
2,2,2-triclo-1-(1H-pyrol-2-yl)-etanon 57b (32g, 151,8mmol) dugc hoa tan
trong 250ml diclometan tiép theo 13 bd sung ting giot dung dich chua iot
monoclorua (25g, 153mmol) trong 125ml diclometan. Khi hoan thanh viéc bd
sung, hén hop phan tng nay dugc khudy & nhiét dd trong phong trong 2 gid.
Phén tng ndy dugc theo ddi bing TLC dén khi hét nguyén liéu ban dau. Hon hop
nay duoc rira lan luot bing dung dich natri cacbonat bédo hoa trong nudc, natri
thiosulfat trong nuéc (2M) va nudc mubi bdo hoa, 1am kh6 bing magie sulfat
khan, loc dé loai bd chit 1am kho va cd dudi 4p sudt giam. Phan cin dugce tinh
ché bang phép sic ky cdt silicagel & tao ra hop chét néu & d& muc 2,2,2-triclo-1-
(4-iodo-1H-pyrol-2-yl)-etanon S57¢ (47g, hiéu sudt 92%) dué6i dang chit rin mau
vang.
MS m/z (ESI): 336,4 [M-1]
Buéce 3
Metyl este cua axit 4-iodo-1H-pyrol-2-carboxylic
2,2,2-triclo-1-(4-iodo-1H-pyrol-2-yl)-etanon 57¢ (47g, 136mmol) dugc
hoa tan trong 265ml metanol tiép theo la bd sung timg giot dung dich chira natri

metoxit (17,23g, 163mmol) trong 200ml metanol. Hén hop phén ting dugc khudy
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& nhiét do trong phong trong 1 gio. Phan tng nay dugc theo doi bang TLC dén
khi hét nguyén liéu ban diu. Hon hop niy dugc cd dudi ap sudt giam. Phén cin
duoc pha lodng bang 20ml nuéc va tiép d6 dwoc chiét bang etyl axetat (30mlx3).
Dich chiét hitu co thu gom dwoc duge rira bang nudce mudi bdo hoa, lam khd
béng natri sulfat khan, loc dé loai bd chét 1am kho va c6 dudi ap suét giam dé tao
ra hop chét néu & d& muc metyl este clia axit 4-iodo-1H-pyrol-2-carboxylic 57d
(32,2g, hiéu suit 92,5%) & dang chét rin mau x4m.
MS m/z (ESI): 250,1 [M-1]
Budc 4
Metyl este cua axit 4-iodo-1-(toluen-4-sulfonyl)-1H-pyrol-2-carboxylic

Metyl este cua axit 4-iodo-1H-pyrol-2-carboxylic 57d (25,1g, 100mmol)
dugc hoa tan trong 150ml diclometan tiép d6 13 bd sung trietylamin (30,6ml,
220mmol), 4-dimetylaminopyridin (1,22g, 10mmol) va axit p-toluensulfonic
(21g, 110mmol) vao. Hdn hop phan ung dugc phan tmg & nhiét 46 20°C qua
dém. Phan Ung nay duogc theo doi bing TLC dén khi hét nguyén liéu ban diu va
dap tit bang cach bd sung 30ml dung dich axit clohydric (IN). Hén hop nay
dugc chiét bing diclometan (50mlx3). Dich chiét hiru co thu gom dugc 1an lugt
dugc rira bang dung dich natri cacbonat bdo hoa trong nuéc va nude mubi bao
hoa, lam kho béng natri sulfat khan, loc dé loai bé chét lam kho va cd duéi ap
sudt giam. Phan cin dugc tinh ché bang phép sic ky cot silicagel dé tao ra hop
chét néu & d& muc metyl este cia axit 4-iodo-1-(toluen-4-sulfonyl)-1H-pyrol-2-
carboxylic 57e (32,5g, hidu suat 80,2%) duéi dang chét rén mau tring.
MS m/z (ESI): 405,8 [M+1]
Budce 5
Metyl este cua axit 4-(3-nitro-2-metoxy-phenyl)-1-(p-tolylsulfonyl)-1H-pyrol-2-
carboxylic

Dung dich chtra 15ml 1,4-dioxan va 5Sml nuéc dugc bd sung 2-(2-metoxy-
3-nitro-phenyl)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan 6a (2,05g, 5,5mmol) tiép
theo 1a bd sung metyl este ciia axit 4-iodo-1-(toluen-4-sulfonyl)-1H-pyrol-2-
carboxylic 57e (2,03g, S5mmol), kali cacbonat (1,38g, 10mmol) va
tetrakis(triphenylphosphin)paladi (144mg, 0,125mmol). Khi hoan thanh viéc bd
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sung, hdn hop phan (g phan tng & nhiét 4o 80°C trong 30 phut trong diéu kién
vi séng. Phan ing nay dugc theo doi bang TLC dén khi hét nguyén liéu ban dau.
Hbn hop nay duoc cd dudi ap sudt giam va phan cin dugc pha lodng bing 20ml
nuéc. Sau khi tron k§, hdn hop nay dugc chiét biang etyl axetat (20mlix3). Dich
chiét hiru co thu gom dugc duge rira bang nudce mudi bdo hoa, 1am kho bing
magie sulfat khan, loc dé loai b6 chét 1am khé va ¢6 dudi ap sut giam. Phén cin
duoc tinh ché bing phép sic ky cot silicagel dé tao ra hop chit néu & d& muc
metyl este cua axit 4-(3-nitro-2-metoxy-phenyl)-1-(p-tolylsulfonyl)-1H-pyrol-2-
carboxylic 57f (1,04g, hi¢u sult 48%) & dang chét rin mau xam.
MS m/z (ESI): 431,0 [M+1]
'"H NMR (400 MHz, CDCl3): & 8,225~8,231 (m, 1H), 7,979~8,00 (m, 2H),
7,710~7,765 (m, 1H), 7,452~7,457 (m, 1H), 7,389~7,409 (m, 2H), 7,271~7,311
(m, 2H), 3,839 (s, 3H), 3,829 (s, 2H), 2,488 (s, 3H)
Budc 6
Axit 4-(3-nitro-2-metoxy-phenyl)- 1 H-pyrol-2-carboxylic

Metyl este cia axit 4-(3-nitro-2-metoxy-phenyl)-1-(p-tolylsulfonyl)-1H-
pyrol-2-carboxylic 57f (1,04g, 2,42mmol) va lithi hydroxit monohydrat (1,01g,
24,19mmol) duogc bd sung vao hdén hop dung méi gém 10ml N,N-
dimetylformamit va 5ml nuéc. Hdn hop phan (g phan Gng & nhiét do 100°C
trong 30 phut trong diéu kién vi séng. Phan g ndy dugc theo doi bang TLC dén
khi hét nguyén liéu ban dau. Hon hop nay duoc didu chinh dén d6 pH =3 bing
dung dich axit clohydric (1N) d8 tao ra nhiu chit két tia. Hon hop nay duogc loc
va banh loc dugc 1am khd dé tao ra hop chit néu & d& muc axit 4-(3-nitro-2-
metoxy-phenyl)-1H-pyrol-2-carboxylic 57g (350mg, hiéu suit 50%) dudi dang
chit rin mau vang.
MS m/z (ESI): 260,8 [M-1]
Budce 7
Axit 4-(3-amino-2-metoxy-phenyl)-1H-pyrol-2-carboxylic

Axit 4-(3-nitro-2-metoxy-phenyl)-1H-pyrol-2-carboxylic 57g (633mg,
2,41mmol) dugc hoa tan trong 15ml etyl axetat tiép d6 1a bd sung 127mg paladi

trén cacbon va amoni format (609mg, 9,66mmol). Khi hoan thanh viéc bd sung,
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hén hop phan tmg duge gia nhiét dén hdi luu trong 2 gid. Phan tng nay dugc
theo ddi bing TLC dén khi hét nguyén liéu ban dau. Hon hop nay dugc loc dé
loai bo paladi trén cacbon va nuéce loc dugce cd dudi ap suét giam. Phin cin duoc
tinh ché bing phép sic ky cot silicagel d8 tao ra hop chét néu & d& muc axit 4-(3-
amino-2-metoxy-phenyl)-1H-pyrol-2-carboxylic S7h (130mg, hi€u sudt 23,2%) &
dang chit rin mau x4m.
MS m/z (ESI): 230,8 [M-1]
'H NMR (400 MHz, DMSO-dy): § 11,631 (s, 1H), 7,305 (s, 1H), 7,025 (s, 1H),
6,712~6,798 (m, 2H), 6,524~6,543 (m, 1H), 3,514 (s, 3H)
Budce 8
Axit 4-(3-amino-2-hydroxy-phenyl)-1H-pyrol-2-carboxylic

Dung dich chira axit 4-(3-amino-2-metoxy-phenyl)-1H-pyrol-2-carboxylic
57h (130mg, 0,56mmol) trong 2ml diclometan dugc bd sung bo tribromua
(1,12ml, 2,24mmol) vao. Hon hop phén tmg dugc khudy & nhiét d trong phong
trong 6 gio. Phan tng nay dugc theo ddi bing TLC dén khi hét nguyén liéu ban
du va dap tit bang metanol. Hon hgp nay dugc cb dudi &p sudt giam va phan
cin duge tinh ché bing phép sic ky cot silicagel d8 tao ra hop chit néu & d& muc
axit 4-(3-amino-2-hydroxy-phenyl)-1H-pyrol-2-carboxylic 57i (140mg, hi€u suét
99%) & dang chit rdn mau xam.
'H NMR (400 MHz, CD;0D): § 7,312 (s, 1H), 7,178 (s, 1H), 7,006~7,028 (m,
1H), 6,822~6,837 (m, 2H)
Budéc 9
Axit  4-(2-hydroxy-3-{N'-[3-metyl-5-ox0-1-(5,6,7,8-tetrahydro-naphtalen-2-yl)-
1,5-dihydro-pyrazol-4-yliden]-hydrazino}-phenyl)-1H-pyrol-2-carboxylic

Axit 4-(3-amino-2-hydroxy-phenyl)-1H-pyrol-2-carboxylic 57i (130mg,
0,43mmol) duogc hoa tan trong axit clohydric (1,5ml, 1mol/L) trong khi lam lanh
bing bé nudc da, tiép theo 1a bd sung timg giot 0,6ml dung dich natri nitrit trong
nude (33mg, 0,47mmol). Sau khi hdn hop ndy phéan Gng trong 10 phut, 5-metyl-
2-(5,6,7,8-tetrahydro-naphtalen-2-yl)-2,4-dihydro-pyrazol-3-on ~ 3i  (89mg,
0,3mmol) dugc bd sung vao. Hdn hop nay duge didu chinh dén do pH =8~9 béng

dung dich natri bicacbonat bdo hoa trong nudec. Hén hop phan tng dugc phan
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g & nhiét do trong phong trong 24 gid. Phan tng nay dugc theo dai bing TLC
dén khi hét nguyén liéu ban dau. Hn hop niy dugc loc va banh loc dugc hoa tan
trong 15ml nu6c. Hon hop nay duge didu chinh dén do pH =3~4 bing dung dich
axit clohydric ddm dac trong khi lam lanh bang bé nuéc da. Hén hop nay dugce
loc va banh loc dugc rira bang etyl axetat va 1am kho dé tao ra hop chét néu & dé
muc axit 4-(2-hydroxy-3-{N'-[3-metyl-5-0x0-1-(5,6,7,8-tetrahydro-naphtalen-2-
yl)-1,5-dihydro-pyrazol-4-yliden]-hydrazino}-phenyl)- 1 H-pyrol-2-carboxylic 57
(38mg, hiéu suét 21,3%) & dang chét rén mau xam.

'H NMR (400 MHz, DMSO-dy): & 11,74 (1H, br), 11,64 (1H, br), 7,60 (1H, d,
J=28,2Hz), 7,49 (1H, d, J = 8,0 Hz), 7,32 (3H, m), 7,05 (3H, m), 2,67(4H, m),
1,95 (3H, s), 1,13 (4H, m)

Viduy 58

Axit  4-{2-hydroxy-3-[N'-(1-indan-5-yl-3-metyl-5-oxo0-1,5-dihydro-pyrazol-4-
yliden)-hydrazino]-phenyl}-1H-pyrol-2-carboxylic

’N__
H
N SN OH /N
O HN ¥ OH
o]

58
N \ N=
N N H
N O > C©/ \N OH f N
H, L I on + 0 HN N OH
N o)
H o
57i i 58

Axit 4-(3-amino-2-hydroxy-phenyl)-1H-pyrol-2-carboxylic 57i (240mg,
0,8mmol) dugc hoa tan trong axit clohydric (3ml, 1mol/L) trong khi lam lanh
bing bé nudc d4, tiép theo 13 bd sung ting giot 1,1ml dung dich natri nitrit trong
nude (61mg, 0,88mmol). Sau khi hdn hgp ndy phan ng trong 20 phut, 2-indan-
5-yl-5-metyl-2,4-dihydro-pyrazol-3-on 1i (154mg, 0,72mmol) dugc bd sung vao.
Hbn hop nay duge didu chinh dén d6 pH =8~9 bing dung dich natri bicacbonat
bdo hoa trong nuéc. Hon hgp phan tmg phan Gmg ¢ nhiét d6 trong phong trong

24 gio. Phan tng nay duoc theo doi bing TLC dén khi hét nguyén liéu ban dau
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va dap tit bang etanol. Hdn hop nay dugc loc va banh loc duge hoa tan trong
15ml nuée. Hén hop nay duge didu chinh dén d6 pH =3~4 bing dung dich axit
clohydric ddm d#c trong khi 1am lanh béng bé nudc da. Hon hop nay duoc loc va
bénh loc duoc tinh ché bing phép séc ky cot silicagel dé tao ra hop chit néu & dé
muc axit 4-{2-hydroxy-3-[N'-(1-indan-5-yl-3-metyl-5-oxo-1,5-dihydro-pyrazol-
4-yliden)-hydrazino]-phenyl}-1H-pyrol-2-carboxylic 58 (101mg, hi¢u suft
28,4%) & dang chét rin mau dé.

'H NMR (400 MHz, DMSO-dy): & 11,83 (1H, br), 11,77 (1H, br), 7,57 (1H, d,
J= 17,2 Hz), 7,50 (1H, s), 7,37 (4H, m), 7,26 (1H, m), 7,10 (1H, m), 2,87 (4H,
m), 2,32 (3H, s), 2,04 (2H, m)

Thir nghiém sinh hoc
Vi du thir nghiém 1: tdc dung thuc day su ting sinh cia mot loat hop chét TPO
trén té bao BAF3-TPOR.
1. Nguyén li¢u va héa chét.

a) méi trudng RPMI 1640, & dang bot, 10*1L, chira HEPES (Gibco
catald sb 23400021).

b) huyét thanh bao thai bo (Gibco catald s6 10099-141).

c) dung dich PENIXILLIN STREPTOMYZXIN (Gibco catald 5O
15140-122).

d) genetixin (G418) (Gibco catalo s6 11811-098).

€) IL-3 t4i tb hop & chudt (chemicon catald s6 IL015).

f) thrombopoietin R Mab & ngudi (TPO) (R&D catald sd
MAB1016).

g) DMSO, (AppliChem catald s6 A3672).

h)  Kit gdy dot bién dinh huéng da diém QuikChange®, 10 lan chay
(Stratagene ST200515).

i)  Kit-8 dém té bao (Dojindo, catald s CK04-13)

1) Té bao BaF3 (Trung tAm nudi cy té bao Union, catald s6 0095)

k) EX-EGFP-MO02 (FulenGen catal s6 EX-EGFP-MO02 Control)

1) EX-B0010-M02 (FulenGen catald s6 EX-B0010-M02)
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2. Quy trinh thir nghiém:

(1) chu trtc plasmit: dya trén thong tin vé trinh tu ctia TPOR thu dugc tir Entrez
(Gene ID: 4325, Refseq: NM_005373), viéc dot bién vi tri kép dugc thuc hién
trén plasmit EX-B0010-M02 bing c4ch sir dung kit gdy dot bién dinh hudéng da
diém QuikChange® (Stratagene). Trinh tu cua gen khoi dAu chira nhiu thé dot
bién vi tri duge thiét ké nhu sau:

g491a: 5'-gggaacttcagatcagctgggaggageeg-3'

2491 a_dbi nghia: 5'-cggctectcccagetgatetgaagttece-3';

c965t: 5'-caggaccatgctagcetcccaaggcttcttet-3',

c965t_dbi nghia: 5'-agaagaagccttgggagetageatggtectg-3'.

Té bao kha bién E.coil. DH50. dugc chuyén nhiém plasmit dot bién va cic
cum duong dugce thu dugc bing cach chon ampixilin. Két qua cia viéc dot bién
duoc xac nhan béng phén tich trinh tu.

(2) Dong té bao chuyén nhim 6n dinh BAF3-TPOR: phuong phép sau
duogc st dung dé tao ra té bao BaF3 biéu hién qua mirc mot cch 4n dinh thu thé
chirc ning TPO & ngudi. Plasmit dot bién thanh cong EX-B0010-MO02 (25ug)
biéu hién thu thé TPO & ngudi va gen neomyxin sang loc dugc chuyén nhiém
vao té bao BaF3 kiéu dai (1X107) bing cach xung dién & 250V trong 18m gidy
bang cach st dung may tao xung dién (Electro Square Porator ECM830, BTX
Division of Genetronic, Inc. US). Té bao chuyén nhiém én dinh BAF3-TPOR
dugc chon bing G418 (Gibeo, US), tiép d6 dugc 1 bing mdi truong RPMI1640

cing véi 10% FBS (Gibco, US), 800ng/ml G418, 5 ng/mL, rmIL-3 (Chemicon,

Us).
3. Thir nghiém sang loc hop chét

(1) rira cac 15 bing cach ly tim: mot lwong thich hop huyén phu té bao
dugc ly tm & tbc d6 1000vong/phut trong 5 phit, va dich ndi dugc gan ra. 10ml
moi trudng nudi ciy té bao khong chira IL-3 dugc bd sung vao. Tiép do, huyén
phit té bao thu dugc duge ly tim & tbc d6 1000 vong/phut trong 5 phut va dich

noi dugc gan ra.
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(2) 1ml mdi trudng nudi cdy té bao khong chira [L-3 dwge b sung vao dé
lam bang ching va sb té bao cia mot lugng thich hop huyén phi té bao dugc
dém sau khi pha lodng.

(3) theo két qua dém t& bao, huyén phu té bao & ndng do 100.000 té
bao/ml da duoc tao ra.

(4) 100p1 huyén phu té bao dugc bb sung vao mdi 16 cua dia nubi chy 96
13 va ¢6 3 15 song song, tic 1a 6 mot nhom dbi chimg tréng (B), nhém dbi chimg
am (N), mdt nhom ddi chimg duong chita TPO (P) va nhom hop chét thir nghiém
(S).

(5) Hop chét thir nghiém dwogc hoa tan trong DMSO dé tao ra dung dich
gbc 10mM va sau d6 dung dich nay dugc pha loang bang moi truong RPMI 1640
thanh mét loat mAu thir nghiém & céc ndng d khac nhau: 30 pM, 10 uM, 3 pM,
1 uM, 0,3 uM, 0,1 pM, 0,03 uM, 0,01 pM, 0,003 pM, 0,001 uM.

(6) 10pul dung dich hgp chét thir nghiém 14n lwot dugc cho vao mdi 16; 1pl
dung dich thTPO (10 pg/mL) dugc bd sung vao 1 dbi ching duong.

(7) Céc dia dugc U trong ti 0 trong moi trudng 5% CO2 va nhiét do 37°C
trong 24 gio.

(8) Sau khi 1, 10pul dung dich CCK-8 dugc bd sung vao mdi 16 va céc dia
duoc 1 trong ti U trong 24 gio.

(9) gid tri OD dugc x4c dinh & 450nm bing may doc dia VICTOR3
(Perkin Elmer 1420-120).

4, Tinh toan phan tich
(1) tbc do tang sinh dwgc tinh todn nhu sau:
Tbc @6 = [(S-B)/ (P-B)] * 100%

S : gid tri OD cua c4c 15 chira hop chét thir nghiém.
B : gi4 tri OD cia 16 d6i ching tring

P : gié tri OD cuia 16 ddi chiing duong
(2) gi4 trj ECs dugc tinh toan bing phin mém Origin 7.0.

5. Két qua:

-134-



29053

ECs, v& hoat tinh TPO ctia hgp chét theo séng ché

Vi du sb ECso (nM)
Eltrombopag 299
1 200
3 310
4 283
5 354
7 265
9 100
11 257
13 141
15 21
16 160
20 &9
22 15
25 60
28 42
29 124
31 27
37 90
43 32
44 50
45 130
46 56
50 126
51 55
52 43
54 133
55 71
56 60
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Thir nghiém dugc dong hoc
Vi du thir nghiém 1: thit nghiém dugc dong hoc cua hop chét theo sang ché.
1. Muc dich

Hop chit cta vi du 1, vi du 15 va vi du 29 dugc st dung trong da day cho
chu6t Sprague-Dawley (SD) dé xé4c dinh ndng dd duge chét trong huyét tuong &
céc thoi didm khac nhau. Dugc dong hoc ctia hgp chat theo sang ché dugc nghién
ctru va danh gid & chudt.
2. Quy trinh
2.1  Mau

Hop chét ctia vi du 1, vi du 15 va vi du 29
2.2  Dong vat tht nghiém

24 con chudt SD trudng thanh khée manh, mot nira duc va mot nira cai,
duoc mua tir SINO-BRITSH SIPPR/BK LAB.ANIMAL LTD., CO, sd Lixang:
SCXK (Shanghai) 2003-0002
2.3 Thiét bi

Phd khdi ké TSQ Quantum Ultra AM Triple Quadrupole, Thermo
Finnigan Corp., USA;

Séc ky léng tinh ning cao Agilent 1200, Agilent Corp., USA;
2.3 Chuén bi hop chat thir nghiém

Hop chit thir nghiém duge pha lodng bang dung dich chira 1% natri
carboxymetyl xenluloza dén ndng d6 0,5 mg/mL huyén phii (dugc tinh toan &
dang axit tu do) trudc khi st dung.
2.5 Strdung

24 con chudt SD truédng thanh khée manh, mt nira duc va mot nira cai,
dugc chia thanh 5 nhom. Sau khi dé nhin d6i qua dém, cac con chuft dugc su
dung trong da day & lidu Smg/kg (duoc tinh todn & dang axit tw do), & thé tich
10ml/kg.
2.6  Thu gom miu

24 con chudt SD trudng thanh khée manh, mét nira dyc va mot nia cai,

dugc st dung trong da day ¢ lidu 5,0 mg/kg sau khi nhin d6i qua dém. Cac mau
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méu (0,2ml) dugc 1dy tir héc mét & thoi diém trude khi st dung va & céc thoi
diém 0,5, 1,0, 2,0, 3,0, 4,0, 5,0, 6,0, 8,0, 11,0, 14,0, 24,0, 36,0 va 48,0 gio sau khi
str dung, dugc bao quan trong bng dugc heparin hoéa va ly tdm trong 10 phut &
tdc d6 3.500 vong/phit trong 10 phut. M3u huyét tuong duge bao quan & nhiét
d6 -20°C cho dén khi phan tich.
2.7  Phuong phép phan tich

50p] huyét tuong clia chudt, thu duge & céc thoi diém khac nhau sau khi
st dung, 20ul dung dich chuén nodi va 20ul hdn hop dung moi gdm metanol va
nuée (80:20, thé tich/thé tich) dugc tron k§ va sau d6 150pl metanol dugc b
sung vao dé lam két tha protein. Tiép d6, hdn hgp ndy dugc tron trong 1 phit
bing cach sir dung may ldc xody va Iy tdm trong 10 phit & tbe dd 13.000
vong/phit. 20pl dich ndi dugc phén tich bing LC/MS/MS.
2.8  Chuén bi dudng cong hiéu chinh

50p1 huyét twong tring dwgc pha vao cac dung dich chuén dé tao ra ndng
d6 cubi 13 1,0, 5,0, 25,0, 50,0, 100,0, 250,0, 500,0 ng/mL, tiép d6 1a bd sung 20pl
dung dich chuén noi, duge xir Iy bang quy trinh xt 1y so bd miu huyét tuong.
Phuong trinh dudng cong hiéu chinh thong thudng dugc tao ra v6indng d6 huyét
twong 1am toa dd va ty 1& dién tich dinh séc ky ctia mau véi chuén ndi 1am tung
d9, bang cach str dung phuong phép binh phuong trong nho nhit (w = 1/x%) dbi
vé6i sy hdi quy tuyén tinh.
2.9  Tinh to4n céc thong sé dugc dong hoc

Mb hinh dugc ddng hoc khoanh ving thich hop véi hop chét thir nghiém
va cac thong s6 dugc dong hoc chinh dugc tinh toan, trong d6 Cpax VA tmax la cac
gia tri do dugc thuc.
3. Két qua vé cac thong s6 dugc dong hoc

Céc thong s dugc dong hoc cia hop chét theo sang ché dugc thé hién

dudi day:

S6 Thir nghiém dugc dong hoc (Smg/Kg)

Nong 6 | Dién  tich | Thoi gian | Thoi gian luu | Hé s thanh | Thé  tich
trong huyét | duong cong ban thai trung binh thai phan  bb
tuong biéu kién
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Comax AUC t1/2(gid) | MRT(gid) CL/F(Ugio/kg) | Vz/F(lkg)
(pg/mL) (ng/ml *giov)

Vidu 1 29,05+11,44 | 131,99+46,95 | 5,39£0,94 | 4,96+1,16 0,049+0,039 | 0,35+0,18

Vidu 15 6,63£3,78 | 23,8£17,26 | 3,470,79 | 4,09+0,99 0,28+0,15 1,360,70

Vidu29 12,95+5,96 | 44,78+19.45 | 4,010,63 | 4,29+0,80 0,14+0,088 0,77+0,39

Eltrombopag | 8,47+0,95 | 29,02+3,82 | 6,11x1,04 | 4,63+1,03 0,18+0,02 1,530,26

Két qua clia nghién ciru nay th& hién rang cac hop chit thir nghiém trén theo

sang ché dugc hép thu 6t sau khi st dung trong da day cho chudt.
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YEU CAU BAO HQ

1. Hop chét c6 cong thirc (I) hodc mudi duge dung, hydrat hodc solvat cta no:

trong do:
A 1a cacbon;
R dugc chon tir nhém bao gém hydro va alkyl;

R, dugc chon tir nhém bao gém:

(0]
Q(OR12 %ORQ );@\(ORQ /S\ OR12

0] o) o )

S b b

I\ OR12
S

va 0

trong do6 Ry 12 hydro hogc alkyl;

Ry, R3 va Ry ddc 1ap dugce chon tir nhém bao gém hydro, alkyl, alkoxy va
halogen;

Rs, Rg va Ry ddc 14p duge chon tir nhom bao gém hydro, alkyl, alkoxy,
halogen, hydroxyl, amino, nitro, Xyano, axit carboxylic va este cla axit
carboxylic;

Rg, Ry, Ryg va Ryp ddc 14p dugce chon tir nhém bao gém hydro va alkyl,
trong d6 Rg, Ry, Rjp va Ry;¢0 thé thé hoa tri md bét ky cia vong ma ching gén
vao; va

nla 0, 1 hoac 2.
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2. Hop chét hoic mudi dugc dung, hydrat hodc solvat ctia né theo diém 1, trong

d6 hop chét dugc chon tir nhém bao gdm:

N_
™y Q)
OH
o

N=
i
N

SoachTe :
O HN OH \l}l OH SN OH A
& OH o HN [N oH
(0] 0
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Yy Y
o N o OH o N o OH
o) o)
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o N I M o
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N= N=

3. Hop chét dwgc chon tir nhém bao gbm:

= o

IN7§\

N

25@ L
N ° (N
| N-N

N SN OH /N SN OH /N
(o} N@/@\(OH o] N\@/@\(OH
o A (o}
va .
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trong do:

A 1a cacbon;

Rs, Rg va R; doc 1ap dugce chon tir nhom bao gﬁ“)m hydro, alkyl, alkoxy,
halogen, hydroxyl, amino, nitro, xyano, axit carboxylic va este cua axit
carboxylic;

Rsg, Ry, Ryp va Ry ddc 18p dugce chon tir nhém bao gém hydro va alkyl,
trong d6 Rg, Ry, Ryp va Ry; ¢ thé thé hoa tri md bt ky ctia vong ma ching gén
vao; va

n la 0 hoac 1.

5. Hop chét theo diém 4, trong d6 hop chét nay duoc chon tir nhém bao gbm:

o oot 0T o vt

6. Quy trinh didu ché hop chét c6 cong thirc (IA) theo diém 4, trong d6 quy trinh

nay bao gom cac budc sau:

o
R, R R
N s s R o Rs R R \(—Y 5 Rg R
2 . H,N-N o N-N °
(CH,)n CH,)n
R; g, R 2O T A’{R ?
11 R 7
Re Rio ’ Rs Ro R Ry

(IA_a) (IA_b) I1A)

chuyén hoéa vong benzo dugc thé amino ¢é cong thirc (IA_a) thanh vong
benzo duoc thé diazo twong tmg;

khtr vong benzo dwgc thé diazo dé thu dugc hydrazin cé cong thic
(IA_b); va

két hop hydrazin c6 cong thirc (IA_b) véi hop chét carbonyl dé thu dugc
hop chét c6 cong thirc (TA);

trong d6 A, Rs-Ry; va n dugc xac dinh nhu trong diém 4.
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7. Quy trinh diéu ché hop chit c6 cong thirc (I) theo diém 1, trong d6 quy trinh

nay bao gém céc budc sau:

R,
R, 1
R; 0
HN. , R
|
R 0] 0]
R 2 r (Y R R o WRsRaR
3 ', N-N 9 N-N 9
R 0 ok {Chan
4 7 R; A R Ry R,
NH, R Rs Ro Rs Rio
(IA_¢) Ia) @

chuyén héa hop chét anilin dugc thé c6 cong thitc (IA_c) thanh hop chét
duoc thé diazo tuong rng; va

cho hop chit dugc thé diazo twong Gng ndy phan mg véi hop chét ¢c6
cong thirc (TIA) dé thu duge hop chét ¢6 cong thic (I);

trong d6 A, R, R;-Ry; va n dugce x4c dinh nhu trong diém 1.

8. Duoc phém chira lugng hiru hi¢u dé diu tri cua hop chit hoic mudi dugc

dung, hydrat hodc solvat ctia n6 theo diém 1 va chit mang duoc dung.
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