m m (indazole) ethyl 4-(1-benzyl-1H-
indazol-3-yl)benzoate (Y D-3)

u (thrombin-receptor
antagonist)
thrombin indazole
YD-3
(platelet) !

(endothelial cell EC)
prostaglandin |, (PGl,) endothelium-derived relaxing factor (EDRF)
nitric oxide (NO) (subendotheid)
(collagen) PGl, EDRF
adenylate cyclase (AC) NO soluble guanylate
cyclase (sGC) adenosine triphosphate (ATP)
cyclic adenosine monophosphate (c-AMP) guanosine triphosphate (GTP)
cyclic guanosine monophosphate (c-GM P) c-AMP
c-GMP

2

thrombogenic constituents collagen
collagen
a & vy) adenosine 5'-diphosphate
(ADP) (fibrinogen) ca™

(Fig. 1)°



Fig. 1
ADP thrombin collagen
(transmembrane signaling) phospho-
lipase C (PLC) PIP, (phosphatidyl inositol diphosphate)
|P; (inositok-1,4,5-triphosphate)  DAG (diacylglycerol) IP;  C&
Cat* phospho-
lipase A, (PLA)) arachidonic acid (AA) AA
cyclooxygenase (COX) prostaglandin endoperoxides (
PGG, PGH,) PGH, thromboxane synthetase (TS)
thromboxane A, (TXA))
PGG, prostacyclin |, synthetase PGlI,
DAG (dicylglyceral) PKC (protein kinase C)
ADP
fibrinogen
fibrinogen
(platelet plug)

(basement membrane)

(tissue factors)

m  (prothrombin) thrombin
m (thrombin) fibrinogen (fibrin)
(fibrin clot)
(thrombus)

(plasmin)



EACHHASRGD
SEQUENCES
(ARG-GLY.ASP)

FIBRONECTIN
COLLAGEN RO VITRONECTIN
THR
OMBOSPONDIN

PGD2/PGEL/PGI2
THROMBIN
EPINEPHRINE
PDGF,PF4 ADP
vWF,Fg
PAF
ADP, ATP, SHT,
Ca2+
COX1
Acid PGG2/PGH?
Hydrelases U
LTS
TxA2
Vila Va
Xa
X --l—---—-' Xa
PROTHROMBIN | + THROMBIN

Platelet biochemical pathways. For details see text. A = arachadonic acd; AC = adenylate cydase; ADP = adenosine diphosphate; AMP = adenosine
monophosphate; ATP = adenosine triphosphate; 310 = S-thromboglobulin; (a2+ = ionized calcium; AMP = cydiic adenosine monophosphate; (X, =
cyclooxygenase-|; DAG = diacylglycerol; DTS = dense tubular system; Fg = fibrinogen; SHT = serotonin; IP; = inositol triphosphate; PAF = platelet
activating factor; PDE = phosphodiesterase; PDGF = platelet derived growth factor; PF4 = platelet factor 4, PGD2 = prostaglandin D2; PGE| =
prostaglandin El; PGG2 = prostaglandin G2; PGHY = prostagiandin H2; PGI2 = prostaglandin 12; PIP, = phosphatidyl inasitol diphosphate; PKC = protemn
kinase C; PLAY = phospholipase A2; PLC = phospholipase C; 1§ = thromboxane synthetase; TxA2 = thromboxane AZ; YWF = von Willebrand factor.

Fig.1 Platelet biochemical pathways.”



(cdl cycle) (apoptosis)

1. (initiation phase)
DNA
2. (promotion phase)
3. (progression phase)
4, (metastasis phase)
5
1. (Go Gap0)
2. (G, Gapl)
(ribonucleic acid  RNA)

RNA 2

3. (S DNA synthesis)

(deoxyribonucleicacid DNA)



4 G, Gap?2)

DNA RNA
5. (M Mitosis)
RNA

(chemotherapy)

(cytotoxicity)

DNA

(angiogenesis)
(metastasis)
Fig. 2

angiogenic growth factors ( vascular

endothelia growth factor (VEGF) basic fibroblast growth factor (bFGF)
)
(endothdlid cells EC) EC
(degradation) m
(matrix metaloproteinases MMPs)
EC (divide)
(proliferation) EC blood vessel hollow
tubes tubes blood vessel



loops (smooth muscle cell)
network of blood vessels >0

@ ¥ INFILTRATING
b/ R
4a Anti-angiogenic — @ IMMUNE CELLS

factors o
N~/ Endothelial Survival
Angiogenic 7 anv 7 factors/receptors

factors ‘o \4

External _Aglh A o a5t

stmy 2 e I® »e®
= VENULE OR
CAPILLARY

Fig. 2 Theangiogenic process.®



? (thrombin)

78

Fig. 3 thrombin
()
Thrombin
(mitogen)  inflammatory mediators
thrombin
PGl, NO
()
Thrombin fibroblasts leukocytes
(proliferation) (migration) mitogen
PDGF (platelet derived growth factor)
TGF-R3 (transforming growth factor-13) thromboxane A, (TXA,)
()
Thrombin
(neutrophils) (macrophages)
thrombin
()
Thrombin
Thrombin protease
activated receptors (PARS) superfamily® PAR-1" thrombin
trypsn
PAR-2" trypsin
PAR-3"

thrombin  trypsin



PAR-41

thrombin
I Thrombin
Endothelial cells Neuronal cells
Adhesion molecule expression Inhibits neuronal growth
Cytokin production Astrocyte proluferation

Vascular permeability

M onocytes/macr ophages Smooth muscle cells
Proliferation Proliferation
Cytokine production Contraction
Chemotaxis Cytokine production
Fibroblasts Platelets
Proliferation Aggregation
Chemotaxis Mediator release

Matrix production

Lymphocytes
Proliferation
Cytokine production
Chemotaxis

Fig. 3 Cdlular effects of thrombin.’



mm (indazole)

HHE
15-29
| 30
CHz CHaz
@i ___diazotizationy, @[ cyclizatiory @j\'\‘
heat /
NH2 NoX ITI
H
Schemel
Scheme 1
(diazotization) indazole
” 30
AT A
'T‘ scl, =\ N
! o <, /N Ar J'
NO, NH,
Scheme 2
Scheme 2 (SnCly)
indazole -
11 30
R R R' R

ON ON X N ON
O  NH,NHR' N H base AN
L _— N
hest /

cl cl \

Scheme3



Scheme 3
(hydrazine) hydrazone
HX indazole

31,32
1V

N N7
OAc
MeO MeO

Aisacid
g8
/N
MeO %
Scheme4

Scheme 4 hydrazone [Pb(OAC),]
acetate Lewis acid
indazole
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YD-3

. 4_~COOCH;CH3
O 3

%
Ethyl 4-(1-benzyl-1H-indazol-3-yl)benzoate (Y D-3)

YD-3% mm
-COOCH,CH;
indazole Tablel YD-3
thrombin 3
thrombin * m
(thrombin inhibitors) heparin antithrombin - thrombin
complex thrombin

|
(thrombin receptor antagonists) ( PARs antagonists) thrombin
G-protein coupled thrombin receptors
thrombin

Tablel. Theinhibitory effect of YD-3 on platelet aggregation induced by
thrombin, AA, collagen and PAF (in vitro).
1Cs0 (LM)
Compound AA Collagen Thrombin PAF
YD-3 184.83 212.36 29.7 164.04

Platelets were incubated with tested sampleor 0.5 DMSOa 37  for 1 min, then
thrombin (0.1 U/ml), AA (100 uM), collagen (10 pg/ml) or PAF (2 ng/ml) was added to
trigger the aggregation. The accuracy of 1Cs, values are within + 10




YD-3 YD-3 thrombin
receptor antagonists PAR-1 PAR-2 PAR-3
PAR-4
(ICs 0.1uM) YD-3 PAR-4
36

YD-3 (1.5mg/kg i.p.) thrombin

Fig. 4
8
~ 1
S ¢
5
c
8 4 T
=
o}
o
g
5 21
T
0 T T T
basal control  YD-3(30uM)+

(thrombin 2U/mL) thrombin (2U/mL)

Fig.4 Inhibition of thrombin-induced angiogenesis.



PAR-4

DNA
6 YD-3
YD-3

YD-3
PAR-4

33

(antiangiogenesis)
YD-3

indazole

3-(4-methylphenyl) -1H-indazole (6)

YD-3

YD-3

AA

YD-3

6

thrombin

6
9 (Fig.H
(Fig. )
(Fig. 7)
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30 uM

Table 2

VEGF

10 uM
1uM



Table 2. Theinhibitory effect of compounds (YD-3 6) on platelet aggregation induced

by thrombin, AA, collagen and PAF (in vitro).

compound. Conc. Aggregation
MM AA Collagen Thrombin PAF
Control 86.6+0.8 88.5+1.1 91.5+1.3 89.8+1.2
YD-3
ICso UM 184.83 212.36 29.70 164.04
6 300 0.0£0.0 0.0+0.0 85.4+2.6 0.0£0.0
100 3.0£2.6 19.448.1 - 87.4+1.7
30 5.4+4.6 74.845.9 - -
10 78.8£2.0 83.9+1.7 - -
| Cso (UM) 19.67 111.01 >300 197.24
Platelets were incubated with tested sampleor 0.5  DMSOa 37  for 1 min, then thrombin (0.1 U/ml), AA

(100 pM), collagen (10 pg/ml) or PAF (2 ng/ml) was added to trigger the aggregation. Vaues are presented as
P<0.01,

mean = SE.,

N
a1
o

P<0.05,

N
Q
o

[
o
o

=
Q
o

3H-thymidine incor poration (% of basal)
a1
o

o

Fig.5

+VEGF

250

*H-thymidine incor poration (% of basal)

o

Fig. 7

200 A

150 A

100 A1

50

basal cont rydl- 3 (360 (u3M) u M)
(VEGF)

Inhibition of VEGF-induced DNA synthesis.

P<0.001.

250

3H—thymidineincorporation (% of basal)

200

150

100 4

50 -
0 T
basa
+VEGF (VEGF)
Fig. 6
T
T
T T T T

basa control YD-3(1uM)  6(1uM)
(VEGF) +VEGF +VEGF

Inhibition of VEGF-induced DNA synthesis.
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T T T
control  YD-3(10uM) 6 (10 uM)
+VEGF +VEGF

Inhibition of VEGF-induced DNA synthesis.



6
3-(4-methylphenyl)-1H-indazole (6)  key
intermediate (benzylation)
©) D)

YD-3

R= CI, CH3, OCH3

-15 -



(7-21)
7-21 Scheme 5 30,3738

ELN
+ —_E&N HCl(ag)
CHC|3 TP
rerfux
CHj

L ®) _

CHs
Pd/C
NH2NH2.H20 —
e —— | | reflux

|
H,C
RZ R4 R3
R3 R4
7,9,11,13,15,16,18 8,10,12,14,17,19,20,21
Scheme5
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R: | Ra R, R« | Rs Rz
7 cl H H 8 cl H H
9 H Cl H 10 H Cl H
1 H H Cl 12 H H Cl
13 | CHy | H H 14 | CHy | H H
15 H | CHs | H 17 H H | CHs
16 H H | CHs 19 | OCHs| H H
18 | OCHs | H H 20 H | OCHs | H
21 H H H

|-1. 2-Oxocyclohexyl 4-methylphenyl ketone (4)

o

O

1

spe!

©)

CHj

37

EtN

c
CHCL,

CHj

HCl(aq)

reflux
CHj

1-(N-morpholino)cyclohexene (1) 4-methylbenzoyl chloride
(2) triethylamine
cyclohexylidene]morpholin-4-ium (3) [ (iminium salt)]

ketone (4) (B -

4

4-[2-(4-methylbenzoyl)

2-oxocyclohexyl 4-methylphenyl

106.2-107.4

-17 -



(EIMS) ( 4-1)
(M/z 216)
C14H160;

IR
4-2 1669 cm*
1705cm® C=0

uv 233.0nm  258.8 nm

'H-NMR (CDCly) ( 4-3)

16 d233

4-CH;(3H, 9 d7-8

carbonyl group (C=0) H-2, 6
d7.72(2H,d,J=83Hz) H-3,5 d7.17
(2H,d, J=8.3Hz) H-1 H-3 carbonyl
group(C=0) d4.24-4.31
(1H, m) d2.40-2.51 (2H, m) - (CDCly)
( 449 d 1.82-2.06 (4H, m) H-4, 5 d 2.18-2.40
(2H, m) H-6
BC-NMR (CDCly) (  4-5)
12 14

2 d 208.64 C’=

d 197.02 C=0

HMQC (CDCls) ( 4-6a, 4-6b)

d 21.61 4-CHs d
2298 d27.25 d30.03 d42.18 d58.75 C5 C-4 C6
C3 C1 d12864 d129.32 c2,6 C-3,5
d 134.06 C-4

d 144.13 C-1

4  2-oxocyclohexyl
4-methylphenyl ketone

-18 -



3

|-2. 3-(4-Methylphenyl)-4,5,6,7-tetr ahydr o-1H-indazole (5)

CHg

NH,NH,.H,0 | |

CHs3 'l\l

4 hydrazine monohydrate
3-(4-methylphenyl)-4,5,6,7-tetrahydro-1H-indazol e (5)

5 57.4-59.9
(EIMS) ( 51)
(M/z 212)
C14H16N2
IR
52 4 3203cm? N-H
1320cm* 1442 cm® 1513 cm? CC C-N
4 C=0

uv 2334 nm  280.6 nm

'H-NMR (CDCly) ( 5-3)

16 d2.25
4-CHs(3H, 9 d704(2H,d, J=84Hz) H-3,5 d
741(2H,d, J=81Hz) H-2,6 d 910 (1H, br) N*-H

BC-NMR (CDCly) (  54) ™ C-'H cosy (CDCly) ( 5-5a, 5-5b)
12 14
2 d2121 4-CH, d126 C-2,6
d12924 C-3,5

5  3-(4-methylphenyl)-
45,6, 7-tetrahydro-1H-indazole

-19 -



1-3. 3-(4-Methylphenyl)-1H-indazole (6) 3038

B O :

5 Pd/C
3-(4-methylphenyl)-1H-indazole (6)

6 63.1-65.2
(EIMS) ( 6-1)
(m/z 208)
C14H12N2
IR 6-2
uv 2334 nm 246.0nm 311.6nm

'H-NMR (CDCl;) ( 6-3)

1 12
1 N'-H
- (CDCL) ( 6-4)
d 247 (3H, 9) 4-CHj,
4'-CH; H-3,5 d
7.34-7.38 (3H, m) H-2', 6 d7.93(2H, d, J

=80H2

-20-



BC-NMR (CDCly) (  6-5)
11 14
3 d21.33 4-CH,

HMQC (CDCly) ( 6-6)

d127.60 C-2,6 d129.62
C-3,5
HMBC (CDCl) (  6-7)
4-CHs, d 138.02 C-4
H-2', 6 d 145.68 C-3
C-3a C-7a * N
d120.92 d141.66 d130.65
C-1 d803(1H,d,J=81Hz) d7.34-7.38 (3H, m)
C-7a 33, correlation N
H-4 H-6 d 7.19-7.29 (2H, m)
H-5, H-7 HMQC  ( 66)
d110.26 d121.17 d126.70 C-7 C4,5
C-6
6  3-(4-methyl

phenyl)-1H-indazole

-21-



|-4. 1-(Substituted benzyl)-3-(4-methylphenyl)-1H-indazole (7 9
2-(substituted benzyl)-3-(4-methyl
phenyl)-2H-indazole (8 10 12 14 17 19-21)

l CHs3

11 13 15 16 18)

|-4-1.

O

6a
EtONa, EtOH | R4 CHC

7,9,11,13,15,16,18

x N
N H
6b

8,10,12,14,17,19,20,21

Ry Rs R> Ry Rs Ro
7 Cl H H 8 Cl H H
9 H Cl H 10 H Cl H
n H H cl 12 H H cl
13 | CHs | H H 14 | CH; | H H
15 H | CHs | H 17 H H | CHs
16 H H CH; 19 | OCHs; H H
18 | OCHj3 H H 20 H OCH; H
21 H H H
6 benzyl chloride
benzylation ( / )
benzyl group
benzylated benzylated

1-(4-methoxybenzyl) -3-(4-methy!

-22.



phenyl)-1H-indazole (18)  1-(4-methoxybenzyl)-3-(4-methylphenyl)-

2H-indazole (19)
|-4-2. 18 19

(EIMS) ( 18-1) ( 19-1)

18 19 EIMS Fig. 8 N
N
4-methoxybenzyl group
H,C -CgHs-OCHs 181 191 4-methoxybenzy!l
group m'z 121 nvz
207 (m/z 328)
C22HaoN0
N-benzylated

207 amu

mz 328 —| -

121 amu

Fig. 8
18 RE () 068
IR
18-2
cm?t 1512 cm? 1491 cm* C-C C-N
C-OC 1027 cm*

uv 2328 nm 2434nm 313.8nm

-23-

19

66.3-69.1

1611
1252 cmt
C-O-C



'H-NMR (DMSO-dg) (  18-3)

20
- (DMSO-dg) ( 18-4)
d231(3H,9) 4-CH, d3.63(3H, 9
4'-OCHs N N-CH,-
d5.59 (2H, 9) 4'-OCHs H-3", 5"
d6.81 (2H, d, J=8.6 H2)

- ( 184 d7.24 (2H,d, J=8.6 H2) H-2",
6" 4-CH, d7.28(2H, d, J=8.0H2)
H-3,5 - ( 184 d7.87(2H,d, J=
8.0 Hz) H-2, 6 H-4,5, 6,7

H-4,7 (doublet)

H-5, 6 (triplet) -

d7.18(1H,dd, J=75,75Hz) d8.00(1H,d, J=8.2Hz2)
d7.38(1H,dd,J=7.6,7.6 Hz) d7.68(1H,
d, J=8.6 H2)

BC-NMR (DMSO-dg) ( 18-5)
17 22
5 d21.12 4-CH,

HMQC (DMSO-d) ( 18-6)

d51.76 N-CH,- d 55.26
4"-OCHj
HMBC (DMSO-dg) ( 18-7)
4-CHj d 129.80 C-3,C-5
d 13751 C-4 d 7.28 (2H, d, J= 8.0 H2)
H-3, 5 d 7.87 (2H, d, J= 8.0 H2) H-2, 6
H-2,6 H-3,5 'J.-3J.correlaion d 127.08
C-2, 6 d 130.82 C-1 d 143.02 C-3

4"-OCH, d 159.02 C-4"

=24 -



d6.81 (2H, d, J= 8.6 H2) H-3", 5" d7.24 (2H, d,

J=86Hz) H-2", 6" H-2",6" H-3".5 13- 3.
correlation d114.20 c-3', 5" d 129.16
c-2", 6" d 129.60 C-1"
N-CH,- Fig. 9
N'-benzylated  N*-benzylated N-CH,- c-2',6" 1
(C-3 C-7a) >J correlaion C-3
H-2,6 ). correlaion HMBC ( 187)
H-2,6 3J. correlation d 7.38 (1H, dd,
J=76,76Hz) d8.00(1H,d, J=8.2Hz)
H-2, 6 d 143.02 C-3
d 140.98 C-7a d7.18
(1H, dd, J= 7.5, 7.5 HZ) H-5 d7.38(1H, dd, J=7.6,7.6
Hz) H-6 d 7.68 (1H, d, J=8.6 Hz) H-7
d 8.00 (1H, d, J = 8.2 Hz) H-4 HMQC (
18-6) d 11053 d121.35 d121.51
d 126.61 C-7 C4 C5 C-6 d 121.28
H-5d 7.17) H-7(d7.68) 3., correlation C-3a(

C4 d121.35 )
N-CH, C-7a 3J correation

18 N"-benzy! isomer ~ 1-(4-methoxy
benzyl) - 3-(4-methylphenyl) -1H-indazole

-25-



HMBC corrdations
1H 13C
H-4 C-6, C-7a
H-5 C-3a, C-7
H-6 C-4, C-7a
H-7 C-3a,C-5
H-2",6" |-CH,-, C-6", 2", C-4"
H-3",5" |C-1",C-5", 3", C-4"*
H-2',6' |C-3, C-4,C-6,2
H-3,5 |4-CH; C-1,C-5, 3
4'-OCH; |C-4"
4-CH; |C-5, 3,C-4*
N-CH, |[C-2",6",|C-74

* 2], correlation %3 correlation. 18

HMBC correations
lH llsC
H-4 C-6, C-7a
H-5 C-3a C-7
H-6 C-4,C-7a
H-7 C-3a, C-5
H-2",6" |-CH,-, C-6", 2", C-4"
H-3",5" |C-1",C-5", 3", C-4"*
H-2',6' |C-3, C-4,C-6,2
H-3,5 |4-CH; C-1,C-5, 3
4'-OCH; |C-4"
4-CH; |C-5,3,C-4*
N-CH, |C-6",2",|C-3

* 23, correlation 33 correlation, 19

Fig. 9
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19 Rf ( ) 028 113.6-115
IR 19-2
uv 232.8nm 243.0nm 313.8nm

'H-NMR (DMSO-dg) (  19-3)

20
- (DMSO-dg) ( 19-4)
d2.37 (3H, 9 4-CHj, d 3.66 (3H, 9)
4'-OCH, N N-CH,-
d 5.50 (2H, s) 4'-OCHj H-3", 5"
d 6.80 (2H, d, J= 8.7 Hz)
- ( 19-4) d6.97 (2H, d, J= 8.7 H2)
H-2", 6" 4-CH; d 7.35(2H, d, J= 8.1 Hz)
H-3, 5 - ( 194 d 7.40
(2H, d, J=82H2) H-2, 6 H-4,5,6,7
18
BC-NMR (DMSO-dg) ( 19-5)
18 d21.15 4-CH;,
HMQC (DMSO-dg) (  19-6)
d 53.47 N-CH,- d 55.27
4'-OCH,
HMBC (DMSO-dg) ( 19-7a, 19-7b)
4-CH, d 130.04
C-3,C-5 d 138.74 C-4 d7.35(2H, d, J
= 8.1 Hz) H-3, 5 d 7.40 (2H, d, J= 8.2 Hz)
H-2', 6 H-2,6 H-3,5 'J.-°3J. correlaion d
126.41 C-1 d 129.57 C-2,6 d 135.69

C-3

-27 -



4'-OCH; N-CH.- d 128.65 Cc-2',

6" d 158.87 C-4" d6.80 (2H, d, J= 8.7 Hz)
H-3", 5" d6.97 (2H, d, J= 8.7 H2) H-2", 6"
d11413 C-3',5" d129.26 C-1"
HMBC 2 (C-3a C-79)
HG C-4 5 6 7 N C-7a
d147.700 C-3a (d 120.96)
d7.03 (1H, dd, J = 7.5, 7.5 H2) H-5 d 7.26 (1H, dd, J=8,
8 Hz) H-6 d 7.49 (1H, d, J= 85 Hz) H-4
d7.62 (1H, d, J=8.7 H2) H-7 HMQC  (
19-6) d117.28 d120.41 d121.85
d 126.27 C7 C4 C5 C6

N-CH,- C-3 3Js,correlation
19 N?-benzy| isomer ~ 2-(4-methoxy
benzyl)-3-(4-methylphenyl) -2H-indazole

-28 -



|-4-3. 18 19

18 19 'H-NMR (DMSO-dg)
N*-benzylated H-4 (d 8.00)
H-2',6' (d7.87) H-7(d7.68) N?-benzylated
H-7(d762) H-4(d7.49) H-2,6 (d7.40)

18 19 “C-NMR (DMSO-dy)
N'-benzylated d 143.02-121.35 3 7a 4
1' 3a  N-benzylaed d 147.70-120.96
7a 4 3 1 3a

6 30 isomer
6 benzylation
6 TLC (CHCl) 'H-NMR
(CDCly) ( 6a3) H-4 H-2,6
H-7 BC-NMR (CDCl,) (  6a5)
3 724 4 1 3a 18 19
6 N*
6 6a
1-5 11
11 Scheme
6 YD-3

l CHjs
‘ | aorhorcy,.
N
N

pe
c
11




a  KMnO, 011 31
)

b. 11 (0.23 0.0007 ) N-bromosuccinimide (NBS)
(0.63 0.0035 ) benzoyl peroxide (0.024 0.0001 )
benzene (30 )

C. 11(1 0003 ) COz;(1 001 )
15 ) (96 ) 42
11(1 0003 ) Scheme
7 acetic anhydride ( ) (16 )
30 % H,S0, 3
« 7 )
25

1-(2-chlorobenzoyl) -3-(4-methylphenyl)-1H-indazole (22)

CH(OCOCH),

N N
| 95% OZH5OH |
HzC H2C

vk'

(CHCO)20
Cr03 C ' _C
N
: : N~
|

22

Scheme7

22 144.1-145.2



(EIMS) ( 22-1)

(M/z 346)
Cy1H1sN,OCl 11( 11-1) miz125(
) 22 mz139( )
1
IR
22-2 11 IR ( 1-2) 1687cm*”
C=0 1388 cm* C-N
uv 245.8nm  315.8 nm

'"H-NMR (CDCly) (  22-3)

15 d
229(3H,s) 4-CH, 11 'H-NMR (CDCly) (
11-3) N-CH,- 1

d 7.89 (1H, d, J = 8.0 Hz) H-4 H-7
carbonyl group (C=0) d8.55 (1H,d, J=8.3
Hz) d7.17 (2H,d, J=8.0H2) H-3,5 d7.66(2H,d,J=
8.2 Hz) H-2, 6 - (CDCly) ( 22-4)

H-5 d 7.27- 7.39 (4H, m) d7.55
(1H,dd,J=75,75Hz) H-6 d 7.27-7.39 (4H, m) 3
d750(1H,dd,J=75,18Hz) 1 benzoyl group

H-6" carbonyl group (C=0) d7.50
(1H, dd, J=7.5, 1.8 Hz) H-3", 4", 5" d 7.27-7.39 (4H,
m)

BC-NMR (CDCly) ( 22-5)
17 21 3
d1295 3 d 21.38
4'-CH, 11 “C-NMR (CDCl) ( 11-4)
N-CH,- C=0

d 167.17 1

-31-



HMQC (CDCly) ( 22-6)
d 115.96 C-7 d 121.43
C-4 d 128.06 C-2,6 d 129.63
c-3,5 d 129.50 C6 C-6"
HMBC (CDCl) (  22-73,22-7b)  H-7
d125.18 d 12532 C-3a C5 H-4
d129.50 d 140.72 C6 C7a 4'-CH,
H-2, 6 d139.69 d 151.07 C-4 C-3
H-3, 5 d 128,68 C-1
H-6" d 131.19 C-4" H-3",
4", 5" d126.35 d1295
C-3' C-5", C6" d131.96 d134.92 c-1" Cc2

(4-methylphenyl)-1H-indazole

-32 -
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22 N-benzylated
debenzylation
6 Scheme 8

Scheme 8
d. 60.8 (0.004 ) CrO; (1 0.01 )
15 ) 96 ) 42
Rf ( ) 0.67 ( 1
194.8-196.7 EIMS( 1-1) 418 IR (
1-2) 1654 cm™ carbonyl group  *H-NMR (CDCly)
( 13 1
e. 65 (0.024 ) acetic anhydride (62 ml)
CrOs(9 0.09 ) 30 % H,S0,
= 6
6  N'-benzylated
3-phenylacetic acid
N'-benzylated N-
debenzylation EIMS ( 18-1) debenzylation

6 indazole N-N lingkage



6 N>benzyl isomer (8 10 12 14 17
19-21) N'-benzyl isomer (9 11 13 15 16)
AA collagen thrombin  PAF
Table3 Tabled

Table3 Tabled 6  N-benzyl isomer (8 10

12 14 17 20 21 19) AA collagen
N'-benzyl isomer 9 11 13 15 16)
YD-3 thrombin

6 AA
aspirin
aspirin 10 21
AA
apirin -~ 4 10
6 asirin 10 21
Table 3 6 indazole N?
() collagen



Table 3. Theinhibitory effect of compounds(6 8 10 12 14 17 19-21)
on platelet aggregation induced by thrombin, AA, collagen and PAF

(in vitro).

6 8 10 12 14 17 19-21
Animal rabhit.
No. Conc. Ru Rs Aggregation .
VY% AA Collagen Thrombin PAF
YD-3
- - 184.83 212.36 29.70 164.04
[Cso lJ.M
Aspirin
- - 20.00 >270 >270 >270
1ICs0 UM
Control 86.6+0.8 88.5+1.1 91.5+1.3 89.8+1.2
6 300 - - 0.0+0.0 0.0+£0.0 85.4+2.6 0.0+£0.0
100 3.0+2.6 19.448.1 - 87.4+1.7
30 5.4+4.6 74.845.9 - -
10 78.8+2.0 83.9+1.7 - -
ICso (UM) 19.67 111.01 >300 197.24
8 300 cl H 0.0+0.0 0.0+£0.0 80.7+1.6 76.7+4.2
100 0.0+0.0 0.0+0.0 88.8+0.9 88.3+0.5
30 43.2414.7 67.2+10.4 - -
10 82.4+0.8 86.9+0.9 - -
ICso  (UM) 44.96 54.05 >300 >300
10 300 H cl 0.0+0.0 0.0+£0.0 83.8+0.4 58.6+8.1
100 0.0+£0.0 0.0+£0.0 - 83.9+2.1
30 0.0+0.0 6.245.0 - 85.1+1.2
10 0.0+0.0 76.5+2.7 - -
3 50.4+1.8 82.5+0.6 - -
1 78.1+0.9 - - -
ICs  (UM) 4.61 17.97 >300 >300
14 300 CH; H 0.0+0.0 0.0+0.0 81.7+1.6 50.7+4.6
100 0.0+0.0 0.0+£0.0 88.1+0.2 76.1+4.6
30 70.9+4.1 78.4+2.9 - 87.8£2.0
10 82.5+0.7 89.5+1.3 - -
ICso (UM) 54.99 57.84 >300 >300
19 300 OCH;, H 50.8+2.3 0.0+£0.0 68.1+1.2 51.5+7.5
100 77.7+1.9 82.0+1.3 86.8+0.4 81.8+0.4
ICso (UM) >300 192.07 >300 >300




Table 3. (continued )

21 300 H H H  0.0£0.0 0.0£0.0 80.2+1.5 34.619.7
100 0.0£0.0 0.0£0.0 88.810.5 85.1+1.5
30 0.0+£0.0 26.1+£13.1 - -
10 0.0+£0.0 67.1+4.5 - -
3 4.043.2 85.1+1.2 - -
1 71.9+1.6 - - -
| Cso (UM) 1.69 36.16 >300 288.3
Control 88.5+0.6 88.9£1.0 93.7£1.7 93.7+2.6
12 100 H H Cl  54+46 1.1+0.9 90.6+3.9 80.6+4.8
50 24.4+19.2 41.6£11.1 - -
20 41.1+18.8 46.8+13.4 - -
10 74.0+6.9 58.8+16.4 - -
5 75.5£7.6 83.3t1.6 - -
2 85.0+2.7 - - -
[ Cso (UM) 39.64 39.60 >100 >100
17 150 H H CH; 11.3+9.8 1.1+0.9 88.7+4.6 69.4+8.0
100 13.2+115 1.1+0.9 - -
50 37.0£17.1 11.746.5 - -
20 57.0+£17.1 53.0£12.9 - -
10 76.816.6 76.7+4.8 - -
5 87.3t1.5 - - -
[ Cso (M) 61.43 34.21 >150 >150
20 300 H OCH; H  0.0+0.0 0.0+0.0 86.7+7.7 64.9+23.2
100 0.0£0.0 1.1+0.9 - 82.8+8.8
50 15.2+13.2 8.945.3 - -
20 27.5+18.2 30.3£16.3 - -
10 74.0+6.8 56.7+14.4 - -
5 713485 72.7£3.5 - -
2 85.5+1.0 79.242.2 - -
[ Cso (M) 32.78 27.29 >300 >300
Platelets were incubated with tested sampleor 0.5 DMSOa 37 for 1 min, then thrombin (0.1

U/ml), AA (100 uM), collagen (10 pg/ml) or PAF (2 ng/ml) was added to trigger the aggregation.
P<0.05,

Values are presented as mean + SEE.,

P<0.01,

P<0.001



Table4. Theinhibitory effect of compounds(© 11 13 15 16)onplatelet
aggregation induced by thrombin, AA, collagen and PAF (in vitro).

CHs

H,G
R, R,
Rs
9 11 13 15 16
Anima rabbit.
No. Conc. R4 Ra R, Aggregation .
MM AA Collagen Thrombin  PAF
YD-3
ICso M - - - 184.83 212.36 29.7 164.04
Aspirin
. R - ) > > >
ICso M 20.00 270 270 270
Control 88.5+0.6 88.9+1.0 93.7+1.7 93.7+2.6
9 300 H cl H 65.7+7.7 47.6+£14.8 83.5+10.0 81.349.5
100 80.7+1.7 61.5+11.0 - -
50 - 84.0+1.8 - -

ICso  (MM) >300 >300 >300 >300
11 300 H H Cl 73.5+3.4 60.7+15.4 80.7+7.4 83.2+7.5
100 86.3+0.4 81.8+2.0 - -

ICso  (MM) >300 >300 >300 >300
13 300 CH; H H 54.2+1.7 54.3+16.3 87.246.1 82.7+10.7
100 79.4+1.1 76.915.2 - -

50 84.5+0.6 - - -

ICso (UM) >300 >300 >300 >300
15 300 H CHs H 66.1+2.9 42.4+18.0 83.549.2 79.5+8.8
100 81.5+2.9 85.1+2.3 - -

ICso (UM) >300 >300 >300 >300
16 150 H H CH; 77.7+2.2 79.6+1.9 82.3+2.6 87.5+4.6
ICs  (UM) >150 >150 >150 >150
Platelets were incubated with tested sampleor 0.5 DMSOat 37  for 1 min, then thrombin (0.1

U/ml), AA (100 uM), collagen (10 pg/ml) or PAF (2 ng/ml) was added to trigger the aggregation.

Vaues are presented as mean £ S.E.,

P<0.05,

-37-

P<0.01,

P<0.001



6 8 10 14 19 21
DNA

8 FRs=Cl Ryx=Rs=H

10 Rs=Cl Ry=R4=H

14 R4=CH:z; Rx=Rs=H
19 R4=0OCHz R>=Rs=H
21 R>=Rs=R4s=H

I1-1. DNA

VEGF
Fig. 10 - Fig. 12 6 8 10 14 19 21
0uM  10pM 1M VEGF (10 ng/mL) DNA



*H-thymidine incorporation (% of basal)
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basa VEGF YD-3 6 8 10 14 19 21
30 uM

Fig. 10 Invitroassay (inhibition of DNA synthesis). Human umbilical vein

Fig. 11

*H-thymidineincor poration (% of basal)

endothelial cells were incubated in the absence (basal and control) or
presence of tested sample(YD-3 6 8 10 14 19 21), andthen
vascular endothelial growth factor (VEGF) was added (except for basal)
to induce DNA synthesis, which was detected using [*H]thymidine
incorporation assay.

250

200 -

150 A

100 - ]

50 A

basal VEGF YD-3 6 8 10 14 19 21

10uM
In vitro assay (inhibition of DNA synthesis). Human umbilical vein
endothelial cells were incubated in the absence (basal and control) or
presence of tested sample(YD-3 6 8 10 14 19 21), andthen
vascular endothelia growth factor (VEGF) was added (except for basal)
to induce DNA synthesis, which was detected using [*H]thymidine
incorporation assay. Means £ S.E. (n = 5) were presented.
-39 -



*H-thymidine incor poration (% of basal)

Fig. 12

3-5

I1-2.

g

8

:
|

8
|

&

o

basd VEGF YD-3 6 8 10
1uM

21

Il

In vitro assay (inhibition of DNA synthesis). Human umbilical vein
endothelial cells were incubated in the absence (basal and control) or
presence of tested sample(YD-3 6 8 10 14 19 21), andthen

vascular endothelia growth factor (VEGF) was added (except for basal)

to induce DNA synthesis, which was detected using [*H]thymidine
incor poration assay. Means = S.E. (n = 5) were presented.

30 M 6 8 10 14 19 21 DNA
YD-3 514 10
8 14 19 YD-3
6 YD-3 1pM
8 14 19 10 YD-3
6 21 YD-3
6 indazole N? Cl CH; OCH,
DNA
tube( )
VEGF  Human umbilical vein endothelia cells ( HUVES
)
6 8 10 14 19 21 VEGF
MTT
Fig. 13



Fig. 13

Basal Control
(-VEGF) (tVEGF)

14 19 21

In vitro assay (inhibition of tube formation). Human umbilical vein
endothelial cells were cultured onto chamberslide, which was precoated
with Matrigel (10 mg/ml). Cells were treated without (basal and control) or
with tested sample (YD-3 6 8 10 14 19 21) and then vascular endothelial

growth factor (VEGF) was added to induce tube formation. All pictures
were taken at 100 x magnification.

8 10 14 19 21
YD-3 8 14

6 indazole N? Cl CH; OCH;

-4] -



VEGF

Hemoglobin (g/dL)

Fig. 14

25

VEGF (

)
6 8 10 14 19 21 VEGF

20 A

15 4

10 ~

L

basal VEGF YD-3 6 8 10 14 19 21

10 uM

Fig. 14 Quantitative analysis of angiogenic effect. Nude mice were
subcutaneously injected with a Matrigel plug containing 150 ng/ml
vascular endothelial growth factor (VEGF). Vehicle or tested sample
(YD-3 6 8 10 14 19 21) wasoraly administrated into the mice. After
aseventday administration, the animals were euthanatized and the plugs
were cut of the mice for the measurement of angiogenic effect using the
hemoglobin concentration as the parameter by means of a hemoglobin
detection kit (Sigma). Means £ S.E. (n= 3) were presented.

19

10 uM
Fig. 11  Fig. 12
OCHs,)

8 14 19
10pM  1pM DNA
8 14
10 YD-3
6 21
6 indazole N? (Cl CH,
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6 22 N-benzyl
isomer 8 10 12 14 17 19-21) N%-benzylisomer (7 9 11
13 15 16 18)

(HL-60 cells) Table5 6
Table5 Table6 N*-benzyl isomer 8 10 12 14
17 19 21) ICs 33-45 pM N*-benzyl
isomer 13 18 ICy 5uM 2.1 pM
1Cs0 50 pM 22
ICso 20.6 pM

N*-benzy| isomer

N'-benzyl isomer N?-benzyl isomer
N'-benzyl isomer 11
2 ICy 20.6 UM
N'-acyl
SAR



Table5. Cytotoxic effect of compounds(6 8 10 12 14 17 19-
21).
O CH3
\N/N\ -
Ry
O | Q o
v .
H Ra
6 8 10 12 14 17 19-21
No. R4 R3 R2 Conc.(UM ) MTT assays( )
Control 0 100+0.1
6 - - - 50 79.5+6.9
25 102.745.2
10 96.0+10.5
| C50 >50 HM
8 Cl H H 50 32.9+7.2
25 57.9+4.8
10 92.647.2
|Cso = 36.1 UM
10 H Cl H 50 44.1+4.5
25 72.4+3.3
10 92.7+34
|Cso = 44.7 UM
12 H H Cl 50 30.0+4.8
25 58.8+4.6
10 78.1+6.1
|Cso=33.0 pM
14 CHs H H 50 40.846.1
25 71.9+2.0
10 94.3+3.0
| Cso = 42.6 UM
17 H H CH; 50 41.9+24
25 62.7+2.2
10 84.6+2.4
|Cso=40.9 pM
19 OCH; H H 50 33.1+2.0
25 61.443.1
10 87.4+4.1
|Cso = 36.3 UM
20 H OCH; H 50 28.9+1.3
25 80.1+6.8
10 99.6+5.0
|Cso=39.2 UM
21 H H H 50 78.0£2.3
25 103.0+4.4
10 108.2+0.2
| Cso > 50 UM

HL-60 cells (1x10°/ml) were treated with tested sample for 24 hrs. Data was presented as mean + SD
from three separate experiments. P<0.05, P<0.01, P<0.001 compared with control.
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1 LAVJIT V.

22).

|
N/N
|
" |
O&C
R2 R4
R3
22
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7 9 11 13 15 16 18

No. R4 R3 R> Conc. (UM ) MTT assays ()
Control 0 100+0.1
7 Cl H H 50 89.0+3.2
25 98.7+4.1
10 101.145.0
| C50 >50 HM
9 H Cl H 50 70.0048.5
25 93.0+6.9
10 104.545.8
1Cs0>50 UM
11 H H Cl 50 57.6+7.6
25 70.6+6.9
10 85.6+0.7
| C5o >50 HM
13 CHs H H 50 34.6+4.4
25 37.915.7
10 41.145.3
5 50.445.9
2.5 60.618.2
|Cso=5uM
15 H CH; H 50 54.4+1.7
25 94.4+7.0
10 99.7+3.2
| C5o >50 HM
16 H H CHs 50 73.843.3
25 82.1+4.0
10 96.4+1.2
1Cs0>50 UM
18 OCH3 H H 50 18.8+1.4
25 19.8+1.5
10 23.3t2.5
5 28.8t4.9
2.5 39.7+1.5
1 74.7+3.9
| Cso= 2.1 uM
22 - - - 50 29.94+1.4
25 33.3t3.2
10 03.7+2.3
5 96.0+2.5
2.5 103.6+1.6
| Cso = 20.6 M

HL-60 cells (1x10°/ml) were treated with tested sample for 24 hrs. Data was presented as mean + SD

from three separate experiments.

P<0.05, P<0.01, P<0.001 compared with control.
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3-(4-methylphenyl) -1H-indazole ( 6)

YD-3
7-21
N* ~ 1-(substituted benzyl)-3-(4-methylphenyl)-1H-
indazoles(7 9 11 13 15 16 18) N? ~

2-(substituted benzyl) -3-(4-methylphenyl)-2H-indazoles (8 10 12
14 17 19-21)

(7 - 21) YD-3
thrombin N?
@8 10 12 14 17 20 21) AA collagen
N* @ 11 13 15 16)
10 (ICso=4.61 uM) 21 (IC5=1.69 pM)  AA
6 (ICs= 19.67
uM)
N? @ 14 19)
6 YD-3 N*
N2
@ 10 12 14 17 19 20) 6
N* 7 9 11 15 16)
N? YD-3  thrombin
thrombin
(YD-3  thrombin
)
8 14 19 (o 36 - 43 M
N* (7 9 11 15 16 ICs,>50 pM)
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14

19
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() E Merck
Acetic anhydride, 98 %
N-Bromosuccinimide, 98 %
Chloroform-d;, >99.8 %
Dimethylsulfoxide-dg, > 99.8 %

M ethanol
Palladium 10% on activated carbon

Triethylamine, > 99 %

() Acros
Benzene, 99 %
Benzoyl peroxide, remainder water, 75 %
Chromium (V1) oxide, > 99 %

() L ancaster
Benzyl chloride, > 99 %
Hydrazine monohydrate, > 98 %

() Fluka
Natrium, 99.5 %

()

Magnesium sulfate anhydrous
Sulfuric acid, 97 %

()

Potassium permanganate, 99.3 %



() Osaka
Sodium hydroxide, > 95 %

()
4-Chlorobenzyl chloride, > 98 %

3-Chlorobenzyl chloride, > 95 %
2-Chlorobenzyl chloride, > 98 %
trans-Decahydronaphthalene, > 98 %
4-Methylbenzyl chloride, > 98 %
3-Methylbenzyl chloride, > 95 %
2-Methylbenzyl chloride, > 98 %
4-Methoxybenzy! chloride, > 97 %
3-Methoxybenzyl chloride, > 95 %
1-(N-Morpholino)cyclohexene, > 90 %
p-Toluoyl chloride > 97 %

()
Acetic acid, glacia, > 99 %

Hydrochloric acid, > 35 %
Petroleum ether, > 90 %

()

Chloroform
n-Hexane

( )
Ethanol, 95 %

- 49 -



) (Mélting Point Apparatus)

Y anaco MP-500D
40-500
) - (UV-Visble Spectrophotometer)
- Shimadzu UV-Visible Recording
Spectrophotometer A ma)
nm loge Molar absorptivity
) (Infrared Spectrophotometer)
Spectrum One FT-IR Spectrometer
cm’t
) (Mass Spectrophotometer)
EIMS VG platform || GC-MS instrument
70 eV mz ( )
)
Heraeus CHN-OS RAPID (
) +4%
) (UV Equipment)
CAMAG UV-Cabinet I 254 nm
366 nm
) (Nuclear Magnetic Resonance Spectrometer)

Bruker Advance DPX-200 FT-NMR Spectrometer Bruker
Advance DPX-400 FT-NMR Spectrometer (
)  Bruker Advance DPX-300 FT-NMR Spectrometer (

)
o (ppm) TMS (tetramethylsilane)

© =0 (J) Hz s

-50 -



(singlet) d (doublet) t (triplet) ¢
(quartet) m (multiplet) br (broad) dd
(double doublet) ddd (double double doublet)

) (Thin-Layer Chromatography)
E. Merck pre-coated aluminium TLC sheets
(dlicagel 60 Fys4, 20 x 20 cm, 0.2 mm layer thickness, Art.5554)

) (Column Chromatography)
E. Merck Silicagd 60 (70 - 230 mesh)

-51 -



() 3-@Methylphenyl)-1H-indazole (6)

(@ 1-(N-Morpholino)cyclohexene 33.4 (0.2 )

triethylamine 28 100 500
4-methylbenzoyl chloride 26.42 (0.2 )
40 45
3 20% 5
50 4

2-oxocyclohexyl 4-methylphenyl ketone (4) 21.2 (

49 %) 106.2-107.4
(b) 41301 (0.06 ) 100
4 85 % hydrazine
monohydrate (NH,NH,. H,O) 30
35
3-(4-methylphenyl) -

45,6, 7-tetrahydro-1H-indazole (6) 12.39 ( 97 %)
57.4-59.9

(c) 512.3 (0.058 ) 160 trans
decahydronaphthal ene (trans-decalin) 500
27 10% Pd/IC 24
20 80

3-(4-methylphenyl)-1H-indazole (6) 9.85 ( 82 %)

6 ;
63.1-65.2
MS (2 208 (M")
IR (KBI) Vinax 32
UV,A 1 (CHCL) nm (log e)  233.4(3.850) , 246.0(4.223),
311.6(4.251)
C14H12N2

-52 -



H% C% N %
581 80.74 1345
575 8070 1340
'H-NMR (d-chloroform, 200 MHZ) d (ppm)
2.47 (3H, s, 4-CHy)
7.197.29 (2H, m, H-5, H-7)
7.34-7.38 (3H, m, H-6, H-3, 5)
7.93(2H, d, J=8.0Hz, H-2, 6)
8.03 (1H, d, J = 8.1 Hz, H-4)
BBC-NMR (d-chloroform, 50 MHz) d (ppm)
2133 (4-CH,)  11026(C-7)  120.92(C-39)
12117 (C-4 C-5) 126.70 (C-6)
127.60(C-2,6) 12962 (C-3,5) 130.65(C-1)
138.02 (C-4) 14166 (C-78)  145.68 (C-3)

() 1-(4-Chlorobenzyl)-3-(4-methylphenyl)-1H-indazole (7)
2-(4-chlor obenzyl)-3-(4-methylphenyl)-2H-indazol e (8)

64.16 (0.02 ) 30
092 (0.04 )
4-chlorobenzyl chloride 6.44  (0.04 )

15
( ) 7(3.1
47 %) 8(0.23 3 %)
7 :
79.9-82.3
MS(mz) 332 (M")
IR (KBI) Ve 7-2
UV, A ma(CHCL) nm (loge)  232.2(3.769), 244.6(4.079),
313.4(4.099)

CxHi/NCl
H% C% N %
515 7578 842
513 7574 841
'H-NMR (d-chloroform, 200 MHZ) d (ppm)
2.35 (3H, s, 4-CHz)
552 (2H, 5, -CHy-)

1.5



7.06-7.28 (9H, m, aromatic-H)
7.79 (2H, d, J= 8.1 Hz, H-2, 6)

BC-NMR (d-chloroform, 50 MHz) d (ppm)
2133 (4-CHy) 5226 (-CH,) 109.34 (C-7)
12108 (C-4)  12159(C-5) 122.13(C-39)
12648 (C-6) 12738 128.48
128.85 129,52 130.61( C-1)
13352 (C-4") 13542 (C-1")  137.82 (C-4)
14095(C-78) 14452 (C-3)

8 :
107.4-109.5
MS(m/z2) 332 (M")
IR (KBI) Vinax 82
WA e (CHCL) nm (loge)  232.4(3.683), 244.8(3.996),
314.6(4.056)
CorHiN,Cl
H% C% N %
515 7578 842
510 7569 8.38
'H-NMR (d-chloroform, 200 MHZz) d (ppm)
245 (3H, s, 4-CH,)
5.59 (2H, s, -CH,-)
7.01-7.32 (10H, m, aromatic-H)
7.57 (1H, d, J = 8.4 Hz, H-4)
7.74 (1H, d, J = 8.7 Hz, H-7)
BBC-NMR (d-chloroform, 50 MHz) d (ppm)
2117 (4-CHy) 5338 (-CH,) 117.13(C-7)
12023 (C-4)  121.09(C-33) 12168 (C-5)
12625 (C-1)  12635(C-6) 12814
128.63 129.30 129.57
133.38 (C-4") 135.22 (C-1") 136.48 (C-3)
13889 (C-4) 14815 (C-74)

() 1-(3-Chlorobenzyl)-3-(4-methylphenyl)-1H-indazole (9)
2-(3-chlor obenzyl)-3-(4-methylphenyl)-2H-indazole (10)

610.4 (0.05 ) 2.3 (0.1
3-chlorobenzyl chloride16.1 (0.1 ) 7
9(7.1 43 %) 10 (0.76



5 %)

9 :
66.6-68
MS(m/z2) 332 (M")
IR (KBF) Vi 92
WA e (CHCL) nm (loge)  233.2(3.797) , 245.4(4.09),
313.0(4.107)
C21H17N2C|
H% C% N %
515 7578 842
509 7568 839
'H-NMR (d-chloroform, 200 MHZ) d (ppm)
232 (3H, s, 4-CHy)
5.48 (2H, s, -CH,)
6.98-6.99 (1H, m, H-4")
7.05-7.25 (8H, m, aromatic-H)
778 (2H,d, J=8.1Hz H-2, 6)
7.92 (1H, d, J = 8.1 Hz, H-4)
BC-NMR (d-chloroform, 50 MHz) d (ppm)
2130 (4-CH)) 5224 (-CHy) 10927 (C-7)
121.09(C-4)  12156(C-5)  122.09 (C-3)
12520 (C-4")  12650(C-6)  127.18 (C-6")
127.37(C-2,6) 127.87(C-2") 12949 (C-3, 5)
12995(C-5") 13057 (C-1) 13453 (C-3")
137.80 (C-4)  13893(C-1") 14097 (C-7a)
144,56 (C-3)

10 ,
98-100
MS(m2) 332 (M)
IR (KBF) Vi 10-2
UVA m (CHCL) nm (loge)  232.2(3.706), 244.2(4.007),
313.4(4.047)
CarHiN,Cl
H% C% N %
515 7578 842
513 7572 841
'H-NMR (d-chloroform, 200 MHZ) d (ppm)
237 (3H, s, 4-CHz)



551 (2H, s, -CH,-)
6.86-7.29 (10H, m, aromatic-H)
7.50 (1H, dd, J = 8.4, 1.0 Hz, H-4)
7.67 (1H, dd, J = 8.7, 0.9 Hz, H-7)

C-NMR (d-chloroform, 50 MHz) d (ppm)
2136 (4-CH;) 5364 (-CH,) 117.36 (C-7)
12044 (C-4)  121.26(C-33) 12191 (C-5)
12508 (C-4")  12639(C-1) 12658 (C-6)
127.10(C-6")  12795(C-5') 12951 (C-2, 6)
12978 (C-3,5) 129.96(C-2") 13459 (C-3")
13679 (C-3) ~ 13884(C-4) 139.13(C-1")
14837 (C-73)

() 1-(2-Chlorobenzyl)-3-(4-methylphenyl)-1H-indazole (11)
2-(2-chlor obenzyl)-3-(4-methylphenyl)-2H-indazole (12)

6 10.4 (0.05 ) 23 (0.1
2-chlorobenzyl chloride16.1 (0.1 ) 7
11 (7.3 44 %) 12 (0.58
3 %)
1 ;
77.6-78.8
MS (2 332 (M")
IR (KBF) Vimax 11-2
UV,A 1 (CHCL) nm (loge)  232.4(3.659), 245.4(3.94),
312.6(3.995)
CauHi7N:Cl

H% C% N %
515 7578 842
479 7557 849
'H-NMR (d-chloroform, 200 MHZz) d (ppm)
2.35 (3H, 5, 4-CHy)
5.69 (2H, s, -CH,")
6.70-7.35 (9H, m, aromatic-H)
7.81 (2H, d, J= 8.1 Hz, H-2, 6)
7.96 (1H, d, J = 8.1 Hz, H-4)
BBC-NMR (d-chloroform, 50 MHz) d (ppm)
2130 (4-CHy) 50.00(-CHy)  109.44 (C-7)
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121.12 (C-4) 12150 (C-5) 121.94 (C-39)
126.52 (C-6) 12710 (C-5")  127.37(C-2, 6)
12831 (C-3") 128.75 (C-4")  129.34 (C-6")
129.49 (C-3,5) 13066 (C-1)  132.24 (C-2")
134.67 (C-1") 137.79 (C-4) 14132 (C-79)
144.69 (C-3)

12 ,
131.3-137.8
MS(m2) 332 (M)
IR (KBF) Vi 12-2
WA e (CHCL) nm (loge)  232.8(3.691), 244.6(4.007),
314.8(4.06)
CxH17NCl
H% C% N %
515 7578 842
510 75.74 8.38
'H-NMR (d-chloroform, 200 MHZ) d (ppm)
243 (3H, s, 4-CH,)
5.74 (2H, s, -CHy-)
6.63-7.40 (10H, m, aromatic-H)
7.64 (1H, d, J = 85 Hz, H-4)
7.76 (1H, d, J=8.7 Hz, H-7)
BC-NMR (d-chloroform, 50 MHZ) d (ppm)
2133(4-CH;) 5195(-CH,) 117.43(C-7)
12055 (C-4) 12112 (C-33) 12194 (C-5)
126.33(C-1) 126.57 (C-6) 127.28 (C-5")
127.84(C-3")  12878(C-4") 12919 (C-2, 6)
12920 (C-6")  129.80(C-3,5) 13173 (C-2")
13504 (C-1")  137.23(C-3)  139.01 (C-4")
14856 (C-7a)

() 1-(4-Methylbenzyl)-3-(4-methylphenyl)-1H-indazole (13)
2-(4-methylbenzyl)-3-(4-methylphenyl)-2H-indazole (14)

6416 (0.02 ) 0.92 (0.04 )
4-methylbenzyl chloride6.33  (0.045 ) 7
13(3.1 50 %) 14 (0.4

6 %)
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B :

79.6-82.3
MS(mz) 312 (M")
IR (KB) Ve 13-2
UV,A ma (CHCls) nm (loge)  232.8(3.806), 243.4(4.090)
313.8(4.096)
c\/Z2H20N2

H% C % N %
645 8458 897
641 8455 893
'H-NMR (d-chloroform, 200 MHZ) d (ppm)
221(3H, 9
234(3H, 9
5,53 (2H, s, -CH,-)
6.99-7.26 (9H, m, aromatic-H)
7.80 (2H, d, J = 8.1 Hz, H-2, 6)
7.92 (1H, d, J = 8.1 Hz, H-4)
BC-NMR (d-chloroform, 50 MHz) d (ppm)
21.07 2131 52.85 (-CH,)
10062 (C-7)  12086(C-4) 12144 (C-5)
12210(C-39)  126.22(C-6)  127.14
127.38 129.32 129.46
13083 (C-1)  13390(C-1")  137.34(C-4")
13762 (C-4)  14095(C-78) 14410 (C-3)

14 ,
107.5-109.3
MS(m2) 312 (M)
IR (KBF) Vi 14-2
UV, A 1 (CHCL) nm (loge) 233.8(3.723), 243(4.046),
266.0(3.883), 314.6(4.06)
CxoHaoN,
H% C % N %
645 8458 897
6.39 8448 8.88
'H-NMR (d-chloroform, 200 MHz) d (ppm)
231(3H, 9
245 (3H, 9
5.60 (2H, s, -CH,-)



6.98-7.39 (10H, m, aromatic-H)
7.48 (1H, dd, J = 8.4, 1.0 Hz, H-4)
7.66 (1H, dd, J = 8.7, 0.9 Hz, H-7)

BC-NMR (d-chloroform, 50 MHz) d (ppm)
21.06 21.34 54,03 (-CH,-)
117.39(C-7)  12040(C-4)  121.28(C-39)
12162 (C-5)  12623(C-6) 12673 (C-1)
126.90 129.30 129.62
13398 (C-1")  13649(C-3)  137.32 (C-4")
13883 (C-4) 14829 (C-73)

() 1-(3-Methylbenzyl)-3-(4-methylphenyl)-1H-indazole (15)

6416 (0.02 ) 0.92 (0.04
3-methylbenzyl chloride6.33  (0.045 ) 7
15 (3.2 51 %)
15 :
78.5-80.1
MS (W2 312 (M")
IR (KBr) Vinax 15-2
UV,A 1 (CHCL) nm (loge) 233.2(3.771), 243.8(4.063),
314.0(4.077)
CroHooN,

H% C % N %
645 8458 897
642 8456 89
'H-NMR (d-chloroform, 200 MHZ) d (ppm)
219 (3H, 3)
2.34(3H, s
5,52 (2H, 5, -CHy-)
6.95-7.26 (9H, m, aromatic-H)
7.81(2H,d, J=8.0Hz H-2, 6)
793 (1H, d, J=8.1 Hz, H-4)
BC-NMR (d-chloroform, 50 MHz) d (ppm)
2133 (3'-CHs, 4-CHy)  53.02 (-CH,-)
10061 (C-7)  12088(C-4) 12144 (C-5)
12207 (C-38)  12423(C-4") 12624 (C-6)
127.39(C-2,6) 127.84(C-6") 12843 (C-5")
12853(C-2") = 12946 (C-3,5) 130.83(C-1)
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136.84 (C-1")  137.63 (C-4) 138.36 (C-3")
14101 (C-78)  144.12(C-3)

() 1-(2-Methylbenzyl)-3-(4-methylphenyl)-1H-indazole (16)
2-(2-methylbenzyl)-3-(4-methylphenyl)-2H-indazole (17)

6416 (0.02 ) 0.92 (0.04 )
2-methylbenzyl chloride6.33  (0.045 ) 7
16 (3.05 49 %) 17 (0.28 4 %)
_ 16 :
114.1-116.5
MS(m/z) 312 (M%)
IR (KBr) Vinax 16-2
UV,A 1 (CHCL) nm (loge) 233.2(3.814), 244.8(4.092)
314.2(4.128)
CaoHzoN;

H% C % N %
645 8458 897
641 8457 895
'H-NMR (d-chloroform, 200 MHZ) d (ppm)
233 (3H, 9
234 (3H, 3
5,57 (2H, s, -CHy-)
6.72-6.75 (1H, d, aromatic-H)
6.97-7.25 (9H, m, aromatic-H)
7.80 (2H, dd,J=8.2, 1.8 Hz, H-2, 6)
7.95 (1H, dd, J = 8.1, 1.0 Hz, H-4)
BC-NMR (d-chloroform, 50 MHz) d (ppm)
19.35 2131 51.27 (-CH,)
10961 (C7)  12092(C-4) 12149 (C-5)
121.96 (C-38)  12620(C-4")  126.28 (C-6)
127.30(C-5")  127.36(C-2,6) 127.63(C-3")
12947 (C-3,5) 13042 (C-6")  130.78 (C-1)
13490 (C-2") = 13570(C-1")  137.67 (C-4)
14128(C-78) 14414 (C-3)

17 :
1 125-128.8



MS(m2) 312 (M)

IR (KBF) Ve 17-2
UV,A ma (CHCL;) nm (loge)  232.6(3.695), 243.4(3.995),
315.2(4.102)
CZZH2ON2

H% C% N
645 8458 897
641 8449 891

'H-NMR (d-chloroform, 200 MHZ) d (ppm)
216 (3H, 3
235 (3H, 5)
554 (2H, 5, -CH,-)
6.52-6.55 (1H, d, aromatic-H)
6.98-7.30 (9H, m, aromatic-H)
7.55 (1H, d, J = 8.4 Hz, H-4)
7.67 (1H, d, J = 8.7 Hz, H-7)

BC-NMR (d-chloroform, 50 MHz) d (ppm)
19.07 21.33 52.21 (-CH,)
11746 (C7)  12045(C4) 12114 (C-33)
121.73(C-5)  126.30(C-4") 126.44(C-6, 5")
12667 (C-1)  12746(C-3") 129.27 (C-2, 6)
12971(C-3,5) 13010(C-6") 13454 (C-2")
13546 (C-1")  126.84(C-3) 13885 (C-4)
14841 (C-79)

() 1-(4-Methoxybenzyl)-3-(4-methylphenyl)-1H-indazole (18)
2-(4-methoxybenzyl)-3-(4-methylphenyl)-2H-indazole (19)

6 10.4 (0.05 ) 23 (0.1
4-methoxybenzyl chloride23.5 (0.15 ) 7
18 (7.3 46 %) 19 (0.49
3 %)
18 :
66.3-69.1

MS(m2) 328 (M")
IR (KBI) Vinax 18-2
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WA e (CHCL) nm (loge)  232.8(4.801), 243.4(4.107),
313.8(4.001)
CxoHxNO

H% C% N %

6.14 8046 853

6.11 8043 850

'H-NMR (d-chloroform, 200 MHZ) d (ppm)
231 (3H, s, 4-CHy)
3.63 (3H, s, 4"-OCHj)
5,59 (2H, s, -CH,)
6.81 (2H, d, J = 86 Hz, H-3", 5")
7.18 (1H, dd, J= 7.5, 7.5 Hz, H-5)
7.24 (2H, d, J=8.6 Hz, H-2", 6")
7.28 (2H, d, J= 8.0 Hz, H-3, 5)
7.38 (1H, dd, J = 7.6, 7.6 Hz, H-6)
7.68 (1H, d, J=8.6 Hz, H-7)
7.87 (2H, d, J= 8.0 Hz, H-2, 6)
8.00 (1H, d, J = 8.2 Hz, H-4)
BC-NMR (d-chloroform, 50 MHz) d (ppm)

2112 (4-CHy) 5176 (-CHy) 5526 (4'-OCHy)
11053(C-7) ~ 11420(C-3",5") 121.28 (C-3a)
12135(C4) 12151 (C-5) 126.61 (C-6)
127.08 (C-2, 6) 129.16 (C-2", 6") 129.60 (C-1")
129.80 (C-3,5) 130.82(C-1) 137.51 (C-4)
14098 (C-7a) ~ 14302(C-3)  159.02 (C-4")

19 ,
113.6-115
MS(m/2) 328 (M")
IR (KBF) Vi 19-2
UV,A 1 (CHCL) nm (loge) 232.8(3.769), 243.0(4.083),
313.8(4.065)
CxoHxNO
H% C% N %
6.14 8046 853
6.13 8042 851
'H-NMR (d-chloroform, 200 MHZ) d (ppm)
237 (3H, s, 4-CH,)
3.66 (3H, s, 4"-OCHj)
5,50 (2H, s, -CH,)
6.80 (2H, d, J= 8.7 Hz, H-3", 5)
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6.97 (2H, d, J=8.7 Hz, H-2", 6")
7.03 (1H, dd, J= 7.5, 7.5 Hz, H-5)
7.26 (1H, dd, J = 8.0, 8.0 Hz, H-6)
7.35(2H, d, J = 8.1 Hz, H-3, 5)
7.40 (2H, d, J= 82 Hz, H-2, 6)
7.49 (1H, d, J = 85 Hz, H-4)
7.62 (1H, d, J= 8.7 Hz, H-7)

BC-NMR (d-chloroform, 50 MHz) d (ppm)
2115(4-CH,) 5347 (-CHy) 5527 (4'-OCHy)
11413(C-3",5") 11728(C-7) 12041 (C-4)
12096 (C-38)  121.85(C-5) 126.28 (C-6)
12641 (C-1)  12865(C-2",6") 129.26 (C-1")
12957 (C-2,6) 130.05(C-3,5) 13569 (C-3)
13874 (C-4)  14770(C-78) 15887 (C-4")

() 2-(3-methoxybenzyl)-3-(4-methylphenyl)-2H-indazole (20)

66.24 (0.03 ) 1.38 (0.06 )
3-methoxybenzyl chloride 10.18  (0.065 ) 7
20 (0.39 4 %)
____ 20 :
97.6-99.8
MS (2 328 (M")
IR (KBI) Vinax 20-2
UVA 1 (CHCL) nm (loge) 243.0(3.992), 283.2(3.912),
314.0(4.054)
C22H20N2O

H% C% N %

6.14 8046 853

6.06 8039 850

'H-NMR (d-chloroform, 200 MHz) d (ppm)

2.37 (3H, 5, 4-CHy)
3.64 (3H, s, 4"-OCHj)
5,52 (2H, 5, -CHy-)
6.57-7.30 (10H, m, aromatic-H)
7.50 (1H, d, J= 8.1 Hz, H-4)
7.66 (1H, d, J = 8.3 Hz, H-7)



BC-NMR (d-chloroform, 50 MHz) d (ppm)
2131 (4-CHy) 54.15(-CH,) 55.12 (4'-OCHj,)
11255 (C-4")  11314(C-2") 117.38(C-7)
11917 (C-6")  12040(C-4)  121.25(C-33)
121.68(C-5)  12630(C-6)  126.65(C-1)
12955 (C-2, 6) 129.66 (C-3, 5, 5")
13658 (C-3) ~ 13850 (C-4) 13886 (C-1")
14833(C-78)  159.79 (C-3")

() 2-benzyl-3-(4-methylphenyl)-2H-indazole (21)

6624 (0.03 ) 1.38 (0.06 )
3-methoxybenzyl chloride 10.18  (0.065 ) 7
21 (0.45 5 %)
2 :
110.7-111.3

MS(m/z) 298 (M")

IR (KBF) Vimax 21-2

UV,A 1 (CHCL) nm (loge) 233.2(3.641), 243(3.956),

314.6(3.972)
CaoHisN,

H% C % N %
6.08 8453 939
6.02 8450 934
'H-NMR (d-chloroform, 200 MHZz) d (ppm)
237 (3H, s, 4-CH,)
5,50 (2H, 5, -CHy-)
6.92-7.23 (10H, m, aromatic-H)
7.48 (1H, d, J = 8.4 Hz, H-4)
7.66 (1H, d, J = 8.7 Hz, H-7)
BC-NMR (d-chloroform, 50 MHz) d (ppm)
2136 (4-CH;) 5356 (-CH,) 117.31(C-7)
12042 (C-4)  121.27(C-33) 12186 (C-5)
12643 (C-1) 12653 (C-6) 12832
128.82 129.49 129.75
13356 (C-1") 13541 (C-4") 13667 (C-3)
13007 (C-4) 14834 (C7a)



( ) 1-(2-Chlor obenzoyl)-3-(4-methylphenyl)-1H-indazole (22)

11 (0003 ) 16
510
43 (0043 ) 10

( )
22 (0.075

7%)

22 :
144.1-145.2
MS(mz) 346 (M)
IR (KBI) Vinax 22-2
WV, A 1 (CHCL) nm (loge ) 245.8(6.759), 315.8(4.319)
C»HisN,Ocl
H% C% N %
436 7273 8.08
433 7270 805
'H-NMR (d-chloroform, 200 MHZ) d (ppm)
229 (3H, s, 4-CH,)
7.17 (2H, d, J = 80 Hz, H-3, 5)
7.27-7.39 (4H, m, H-5, 3", 4", 5")
7.50 (1H, dd, J = 7.5, 1.8 Hz, H-6")
7.55 (1H, dd, J = 7.5, 7.5 Hz, H-6)
7.66 (2H, d, J=8.2Hz, H-2, 6)
7.89 (1H, d, J = 8.0 Hz, H-4)
855 (1H, d, J = 8.3 Hz, H-7)
C-NMR (d-chloroform, 50 MHz) d (ppm)
2138 (4-CHy) 11596 (C-7) 12143 (C-4)
12518(C-38)  12532(C-5  126.35(C-3", 5"
12806 (C-2, 6) 12868(C-1) 1295 (C-6, 6")
12963 (C-3,5) 13119(C-4") 13196 (C-1")
13492 (C-2") 13969 (C-4) 14072 (C-7a)
15107 (C-3)  167.17 (C=0)



()

1.
(1) Thrombin: Park Davis Co. USA 50 % (V/V) glycerol

100 NIH units/ml  stock solution
(2)Arachidonic acid (AA): Sigma Chem. Co. USA

(3)Collagen (Type | bovine Achilles tendon): Sigma Chem. Co.

USA 25 ml acetic acid | mg/mi -70
(4)Platelet-activating factor (PAF): Sigma Chem. Co. USA
chlorofom 0.9% NaCl
2. (Platelet suspension)
EDTA EDTA
6 MM 0 xg 10
(platelet-rich plasma) 500xg 10
(platelet pellets) EDTA (2 mM)
Bovin serum abumin (3.5 mg/ml)  Tyrode's solution (calcium
free) (500 x @) 10

EDTA  Tyrode's solution
Tyrode's solution
(mM) : NaCl (136.8), KCI (2.8), NaHCO;(11.9), MgCl,

(2.1), NaH,P0, (0.33), CaCl, (1.0) and glucose (11.2); Coulter
counter (Model ZM) 45 x 10°
platel ets/ml 1 mM (cg) 30

3. (platelet aggregation)

(turbidimetric method)
Lumiaggregometer (Model 1020, PayL on, Canada)
04 Silicone

900 (900 rpm)



(DMSO) 0.5 %
37

(%) =[(A1-A2) + (A1-Ag)] x100 %
A=

A2=
Az=Tyrode ssolution

()

1. DNA
Human umbilical vein endothelia cells (HUVECs)(
) indazole
(basd ) VEGF(  basa )
DNA [°H] thymidine incorporation DNA
2. tube

VEGF  Human umbilical vein endothelid cells (HUVEs
)

Indazole ( basal
control ) VEGF
MTT
3.
150 ng/mL VEGF  Matrigel plug
Vehide
7 Matrigel

hemoglobin detection
kit ( Sigma Chem. Co.) Hemoglobin
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(

)

(HL-60 cells) (proliferation) ~

1.
Indazole DMSO
—20 DMSO
0.1% DMSO HL-60 cdls * HL-60
cells (1 x 10°/mL) 24-well 1
mL/well 37 95
% 5% CO, 24 MTT-
proliferation assay
2. MTT-proliferation assay
well 50 mL 96-well
plate 10 MTT solution 37 4
DMSO (150 i /well)
ELASA reader 570 nm ODs,, %

Proliferation (%) = Sample ODs;¢/Cont. ODs;¢ %x100 %
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