4-(1-  -1H-? -3 ) (YD-3)

Synthesis and Antiplatelet Activity of
Ethyl 4-(1-benzyl-1H-indazol-3-yl)benzoate
(YD-3) Analogues
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Abstract

Ethyl 4-(1-benzyl-1H-indazol-3-yl)benzoate (YD-3) was first
synthesized in our laboratory as a novel thrombin-receptor antagonist.

In this study, Y D-3 was used as alead compound and a series of its
derivatives (9a— 9d, 10a— 10n) were prepared.

The key intermediate Y D-3, was synthesized according to Scheme
6. The starting material ehyl 4-benzoylbenzoate (3) was treated with
benzylhydrazine to yield ethyl 4-[(benzylhydrazono)(phenyl)methyl]
benzoate (4) as amixture of E- and Z-form isomers. The hydrazone was
then treated with |lead tetraacetate in dichloromethane at low emperature,
subsequently boron trifluoride etherate was added and the mixture was
heated to form the expected Y D-3 with high yield.

Starting fromY D-3, various esters (9a— 9d) and amides (10a—

10n) were synthesized and examined for antiplatelet screening.



(antiplatel et) — ? -

(thrombin-receptor antagonist) ? (indazole)
4-(1- -1H-? -3 ) [ethyl 4-(1-benzyl-1H-indazol-3-
yl)benzoate YD-3] (lead compound)
? ? - indazole
(platelet)

(collagen)  adenosine 5'-diphosphate
(ADP)

1

(tissue thromboplastin)

(thrombin)  Thrombin (fibrinogen)
(fibrin) ADP
(fibrin clot)
(thrombus) > Collagen  thrombin
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thrombin collagen ADP platelet-activating factor (PAF)

thromboxane A, (TXA.,)
GTP-binding protein (G protein) G
protein phospholipase C (PLC) inositol phospholipids

diacylglycerol  inositol-1,4,5-triphosphate (1P5)
diacylglycerol protein kinase C (PKC)
(Figure 1) 1P3 dense tube
phospholipase A, (PLA))

arachidonic acid (AA) AA cyclooxygenase
prostaglandin endoperoxides (PGG,, PGH,) thromboxane
synthetase TXA,
*(Figure 2) PGH, prostacyclin (PGl,) synthetase
PGI, ca”
TXA, PGI,
camodulin
Ca*-camodulin

(thromboembolism)



aspirin

cyclooxygenase TXA,
prostacyclin
ticlopidine ADP
TXA, synthetase TXA, receptor

oragrel sodium (xanbon, OKY-046)

asoirin

thrombin AA collagen
PAF

Figurel. The mechanism of platelet activation

Figure2. Theinhibitors of platelet activation



thrombin receptor antagonist ~ ethyl
4-(1-benzyl-1H-indazol-3-yl)benzoate (Y D-3)
YD-3

thrombin  thrombin receptor

antagonists
. Thrombin >
1)
Thrombin fibrinogen
fibrin (mitogen TNF-a)
inflammatory mediators (oxygen derived free radical) cell

adhesion molecule

thrombin
PGl, NO thrombin
)
Thrombin fibroblasts leukocytes  smooth muscle cells
(proliferation) (migration)
Thrombin mitogen

PDGF (platelet derived growth factor)  TGFR (transforming

growth factor [3)



)
Thrombin

monocytes neutrophils  macrophages

Thrombin (leukocytes)

(4)
Thrombin
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1. Protease-Activated Receptors (PARS) ’
Thrombin G-protein coupled thrombin
receptors G-Protein coupled thrombin receptors
protease activated receptors (PARS) superfamily

seven transmembrane  G-protein coupled receptors

(1) PAR-1°
thrombin
trypsin
PAR-1
(metastases)

(2) PAR-2°

trypsin



(3) PAR-3°

thrombin
trypsin
(4) PAR-4 107
PAR-4 1998 Xu PAR-1 ~
PAR-3
thrombin
1. ? ? -
thrombin
thrombin
Figure 3% thrombin
thrombin inhibitors ( heparin

hirudin )

thrombin receptor antagonists ( PAR antagonists)

thrombin

PAR-1 antagonist 1



Figure 3. Thrombin catalytic function is central to much of hemostasis and
thrombosis and also plays arole in atherosclerotic and inflammatory
diseases. (Adapted from Seiler., S. M., 1996)
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Scheme 4
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HX
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PAR-4 antagonist ~
ethyl 4-(1-benzyl-1H-indazol3-yl)benzoate (YD-3)
indazole derivative® YD-3  thrombin-
induced platel et aggregation (Table1) ¥ %
YD-3 PAR-4 agonist

(GY PGK F)-induced platelet aggregation (1Csq,
0.1 um) PAR-1 PAR-3 agonist-induced platelet aggregation
Table1 YD-3 indazole

thrombin-induced platel et
aggregation YD-3
-COOCH,CH;
-COOCH,CH; YD-3 substituted
4-(1-benzyl-1H-indazol-3-yl)benzoate (A)  4-(1-benzyl-1H-indazol-3-
yl)-N-substitutedbenzamide (B)
YD-3

e e o Cre

' g '

YD-3 A B
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Tablel. Theinhibitory effect of 1-benzyl-3-(3' or 4-substituted phenyl)
indazoles, on platelet aggregation induced by thrombin, AA, collagen

and PAF.

Platelets were incubated with atested compound at 37 for 1 min, then thrombin
(0.1 unit/ml), AA (100 puM), collagen (10 pg/ml) or PAF (2 ng/ml) was added to
trigger the aggregation. Vaues are presented as the concentration ( UM ) by 50
inhibitionof platelet aggregation (1Csp). Aspirin was used as a positive control.

*: The accuracy of I1Cso values are within = 10

11



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

I-1.
YD-3
Scheme 6% (toluene)
(@uminium chloride) (benzoyl
chloride) Friedel-Crafts acylation (74.9%)
4-methylbenzophenone (1) (chromium oxide)
oxidation 4-benzoylbenzoic acid (2) 80.0%
HCl ethanol esterification
77.4% ethyl 4-benzoylbenzoate (3)
3 (benzylhydrazine)

3 C=0

benzylhydrazine benzylhydrazine

3 benzylhydrazine
ethanol AcOH
3 1 benzylhydrazine
ethanol benzylhydrazine



-COOCH,CH;, hydrazide

54.7% ethyl 4-[(benzylhydrazono)(phenyl)methyl]benzoate
4) 4 E-form  Z-form
TLC( =1 1) TLC

4 E-form Z-form

E-form Z-form
5
ethyl 4-(1-benzyl-1H-indazol-3-yl)benzoate (6)

Q) 1-phenyl-3-(p-methoxycarbonylphenyl)indazole

36

4 CH.Cl, lead tetraacetate (LTA)
boron trifluoride etherate (BF;  Et,0) 10
CHCl,
5%

6 8.3% 79-

81

2 LTA  CH.CI, 0-5 4
CH,Cl, 0-5 30 TLC
BF; Et,0

13



CHCl, %

6 20.2%

Scheme6. (a)AICk (b) CrOs, ACOH, H,SO, () HsO", EtOH
(d) benzylhydrazine, EtOH, AcOH (€) Pb(OAC)s4, CH,Cl,
(f) BF3 Et0, CH,Cl

|-2. 6 (YD-3)
6 NMR

6 79- 81
(1) EIMS (m/z 356)
CasHaoN,0,
(IR ( 61 1721 cm*  carbonyl group

1611 cm™  imino group

(3 uVv 320nMm 211 nm
(4)NMR chloroform-d, (CDCls)
dimethyl sulfoxide-ds (DM SO) DMSO

DMSO NMR
(@'H-NMR ( 62 20
'H-'H cosy ( 633
6-3b) (proton signals)
5 132(3H,t,J=71Hz) & 433(2H,q,J=

14



7.1 Hz) H-27 H-26 N

H-10 0 5.75(2H, 9
0 7.22— 8.8 0 7.22- 7.30
(6H, m) H-8, H-12, H-13, H-14,H-15 H-16 0 744
(1H,t,J=7.0H2) H-7 indazole H-6
H-9 5 7.78(1H,d,J=85Hz) & 812
(1H,d, J=75Hz) *"* 4
o 8.06- 8.18 (4H, m) H-18, H-19, H-21 H-22
(b) ®C-NMR ( 64 19
23 4
(0 HMQC  ( 6-5a 6:5h) 5 14.40, &
5233 o 60.97 C-27,C-10 C-26
4 o 110.77, & 121.14,
0 12214 9o 126.85 C6,C9C8 C-7
(d) HMBC
( 6-6a~6-6¢) 5 165.75 H-26 (5 4.33)
3 (correlation) C-23

C-23(©® 165.75) H-19,21 (5 8.06- 8.10) >Jcorrelation
H-18,22 & 8.15- 818 HMQC
5 128.82 C-18, 22 5 130.03 C-19,
21 5 12130 H-8(@ 7.22- 7.30) H-6(5 7.79)
3] correlation C-4 5 129.03 H-9 3
812) H-18,22(5 815 818) °Jcorrelation
C-3 5 137.41 H-10® 575) H-12,16 (5

15



7.22— 7.30) “Jcorrelation c-11 5
137.91 H-19, 21 (> 8.06- 8.10) 2Jcorrelation

C-20 5 141.23 H-10® 5.75) H-7( 7.44)
H-9 ( 812) °Jcorrelation C-5 5
141.71 H-18,22 (5 8.15- 8.18) 2Jcorreation

C-17 5 127.60 H-10 @ 5.75)
H-13,15@® 7.22— 7.30) %) 2Jcorrelation C-12,
16 5 126.95 C-13,15
5 127.83 C-14 YD-3

NMR (Table 2)

Table 2. NMR spectral data of ethyl 4 -(1-benzyl-1H-indazol-3-yl)benzoate (Y D-3)

(5) (EI-MS) (679 m/z 356
( 67b)
6-1 6 (IR)
6-2 6 H-NMR (DM SO-dg, 200 MH2)
6-3a 6 H-'Hcosy

6-3b 6 'H-'HcCosy

16
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11.YD-3 (9a— 9d, 10a— 10n)
Scheme 7 %% YD-3
4-(1-benzyl-1H-indazol- 3-yl)benzoic acid
(7) (thionyl chloride) (chlorination)
4-(1-benzyl-1H-indazol-3-yl)benzoy! chloride (8)

esters (9a— 9d) amides (10a— 10n)

10g hydroxylamine
-NH, -OH 8 -NH,
hydroxylamine toluene
7 10g
MS IR UV NMR
YD-3
MS YD-3

(9a- 9d, 10a— 10n) MS M-1

20



()
@\Z

|
6 YD-3

(a)
N
|

(b)

H,
o

N

—=2

(d)

T

2

9a-9d

9a R=CHg

9 R =CH,CH,CHs
9c R=CH(CH,),
9d R =CH,CgH5

10a

10m
10n

Scheme?.
(d) NH.R', toluene

21

Hy

10a-10n

(a) NaOH, H,O (b) SOC|2, CH2C|2

COOCH,CH,

@

O

ars

'N
7

N

.

R =H

R = CH

R' = CH,CH,

R' = CH,CH,CHj

R' = CH(CHy),

R' = CH,CH,CH,CH,

R' = OH

R' = CH,CH,OH

R' = CH,COOCH,

R' = CH(CH)COOCH,

R' = CH(CH,C4Hg) COOCH,
R' = CH[CH(CH),]COOCH,z
R' = CH(CH,CH,0H)COOCH;

R' = CH[CH(CH,)CH,CH3] COOCH,

(c) R-OH,



l.YD-3
YD-3
YD-3  thrombin
Figure 4 YD-3 30 mg/kg/day

Hemoglobin content (g/dL)

Basal Control YD-3 (30 uM)
(Thrombin 2U/ml) 4 thrombin (2 U/ml)

Figure4

YD-3 (9a— 9d, 10a— 10n)



YD-3

YD-3 -COOCH,CH;

esters (9a— 9d) amides (10a— 10n)

YD-3
YD-3
YD-3

| Q COOCHs | Q COOR
/N N
N

N
|

/7
—~ —O
Hz H2C

YD-3 9a-9d

9a R= CH3

% R= CH2CH2CH3
9% R=CH(CHa),
ad R=CH,CgHs

23

10a
10b
10c
10d
10e
10f
10g
10h
10i
10j
10l
10k
10n

10a-10n

R =H

R =CH3

R = CH,CHsy

R' = CHoCH,>CH3

R' = CH(CHy),

R' = CH,CH,CH,CHg
R'=OH

R' = CH>CH,OH

R = CH2COOCH3

R' = CH(CH3)COOCH;

R' = CH[CH(CH3)2] COOCHs
R' = CH(CH2CgH5)COOCH;3
R' = CH[CH(CH3)CH,CH3] COOCH34

10m R’ = CH(CH,CH,0OH)COOCH5



() Merck
Ammonia solution (32%)
Hydrochloric acid (37%)
Hydroxylamine (solution 50% in water)

Thionyl chloride (99.5%)

() L ancaster
Benzoyl chloride (99%)
Benzyl chloride (99%)
Boron trifluoride diethyl ether complex (99%)
Hydrazine hydrate (98%)

Methylamine (40% solution in water)

() Fluka
Butylamine (99%)
Ethylamine (70% agueous sol ution)
| sopropylamine (99%)
Propylamine (99%)

24



() Tedia
Absolute ethanol (99.5%)
Ethanolamine (99.8%)
1-Propanol (n-propyl acohol) (99%)
2-Propanol (isopropyl alcohol) (99%)

() Aldrich

Benzyl alcohol, anhydrous (99%)

() Acros
Chromium(V1) oxide, flakes (99%)
Lead(1V) acetate, stabilized (95%)

() Sgma
L-alanine methyl ester hydrochloride (99%)
L-glycine methyl ester hydrochloride (99%)
L-isoleucine methyl ester hydrochloride (99%)
L-phenylalanine methyl ester hydrochloride (99%)
L-serine methyl ester hydrochloride (99%)

L-valine methyl ester hydrochloride (99%)

()
Glacia acetic acid (synthesis grade)

Magnesium sulfate anhydrous

25



Potassum hydroxide (synthesis grade)

Sodium carbonate, anhydrous (synthesis grade)
Sodium hydroxide (synthesis grade)

Sulfuric acid (98%)

()

Aluminium chloride (synthesis grade)

() Merck
Chloroform-d, (for NMR spectroscopy 99.8%)
Dimethyl sulfoxide-dg (for NMR spectroscopy  99.8%)
Dichloromethane (guaranted reagent G. R.)
Ethyl acetate (guaranted reagent G. R.)
n-Hexane (ACS grade)
Methanol (ACS grade spectrophotometric grade)

() Tedia
Chloroform (ACS grade)
Ethyl ether anhydrous (guaranted reagent G. R.)
Toluene (ACS grade)

()
Ethanol (95%)

26



() (Mélting Point Apparatus)
Y anaco MP-500D
40- 500

() (Mass Spectrophotometer)
El Mass FAB Mass VG Platform || GC-MS instrument
70 eV mz (

)

() (Nuclear Magnetic Resonance Spectrometer)

Bruker Advance DPX-200

FT-NMR Spectrometer ( )
0 (ppm) TMS (tetramethylsilane) O ppm
(J) Hz S
(snglet) d (doublet) t (triplet) q
(quartet) br (broad) m (multiplet)
() (Infrared Spectrophotometer)

Nicolet Impact 400 FT-IR
Spectrophotometer (KBr)
-1

cm

27



- (UV-Visible Spectrophotometer)
- Shimadzu UV-160A UV-Visble

Recording Spectrophotometer
A mad nm

(Element Analyzer)
Perkin EImer PE 2400 Series || CHNS/O

Anayzer + 0.4%

)

(UV Equipment)
CAMAG UV-Cabinet I 254 nm

366 nNm

Merck TLC auminium sheets silicagel 60
F254 pre-coated 25 sheets 20 x 20cm  layer thickness 0.2 mm

Merck slicagel 60 (70—~ 230 mesh)
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|. Substituted 4-(1-benzyl-1H-indazol-3-yl)benzoate (9a- 9d)

I-1. Ethyl 4-(1-benzyl-1H-indazol-3-yl)benzoate
(1) 4-Methylbenzophenone (1)
85 (0.64 ) (anhydrous aluminium
chloride) 90 (excess) (toluene)
50 (0.43 ) (benzoyl chloride)
100 2
5% (sodium carbonate)
(magnesium sulfate
anhydrous)
(n-hexane) 1(62.13 )
74.9% 54- 56
(2) 4-Benzoylbenzoic acid (2)
25 (0.127 ) 4-methylbenzophenone 130
(glacial acetic acid) 80 40 (0.4 )
(chromium oxide) 25 (sulfuric acid)
100 4
4-benzoylbenzoic acid
10% (potassium hydroxide)
10% (hydrochloric acid)
pH 2 (ethanol, 95%)

29



22296 ) 80.0%
197— 200
(3) Ethyl 4-benzoylbenzoate (3)

20 (0.834 ) 4-benzoylbenzoic acid 150
100 (absolute ethanol, 99.5%)
HCl
5%
(
/ ) 3(1881 )
771.4% 47— 49

(4) Benzylhydrazine

100.12 (2 ) (hydrazine hydrate) 100
(methanol) 50.8 (0.4 ) (benzyl
chloride) (ethyl ether)
5%
benzylhydrazine
70 /3mmHg

(5) Ethyl 4-[(benzylhydrazono)(phenyl)methyl]benzoate (4)
10 (0039 ) ethyl 4benzoylbenzoate 9.5 (0.078

)  benzylhydrazine 100 1
(chloroform)

P



2%
( =1 v )
4
(5) Ethyl 4-(1-benzyl-1H-indazol-3-yl)benzoate (6 YD-3)

60 (lead tetraacetate) 400
(dichloromethane) 4 100
0-5 30
200 (boron trifluoride etherate)
1
5%
( ; =11/ )
(388 ) 20.2% 79- 81
6
MS(m/z 356

UV A max (MeOH) nm (logge ) 320 (4.6), 211 (4.7)
IR v (KBr)cm® 1721 (C=0), 1611 (C=N)
CasHaoN,0
C (77.51%), H (5.66%), N (7.86%)
C (77.48%), H (5.68%), N (7.88%)
'H-NMR (DM SO-dg, 200 MH2)3 (ppm)
1.32 (3H, t, J = 7.1 Hz, H-27), 4.33 (2H, q, J = 7.1 Hz, H-26),
5.75 (2H, s, H-10), 7.22-7.30 (6H, m, H-8, 12, 13, 14, 15, 16),
744 (1H,t, J= 7.0 Hz, H-7), 7.78 (1H, d, J = 8.5 Hz, H-6),
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8.06-8.10 (2H, m, H-19, 21), 8.12 (1H, d, J = 7.5 Hz, H-9),
8.15-8.18 (2H, m, H-18, 22)

C-NMR (DMSO-ds, 50 MH2)3 (ppm)
14.40 (C-27), 52.33 (C-10), 60.97 (C-26), 110.77 (C-6), 121.14
(C-9), 121.30 (C-4), 122.14 (C-8), 126.85 (C-7), 126.95 (C-18,
22), 127.60 (C-12, 16), 127.83 (C-14), 128.82 (C-13, 15),
129.03 (C-3), 130.03 (C-19, 21), 137.41 (C-11), 137.91 (C-20),
141.23 (C-5), 141.71 (C-17), 165.75 (C-23)

[-2. 4-(1-Benzyl-1H-indazol- 3-yl)benzoic acid (7)

5 (0014 ) 6 30 40
20% (sodium hydroxide)
1 10%
pH 2
7(413 ) 89.8% 203~ 206
I
MS(m/z) 328

UV A max (MeOH) nm (loge )
IR v (KBr)cm® 3441 (-OH), 1624 (C = O), 1572 (C = N)
C21H16N20,
C (76.81%), H (4.91%), N (8.53%)
C (76.84%), H (4.90%), N (8.50%)
'H-NMR (DMSO-ds, 200 MH2)d (ppm)
3.57 (1H, br, H-25), 5.74 (2H, s, H-10), 7.23-7.30 (6H, m, H-8,

32



12, 13, 14, 15, 16), 7.45 (1H, t, J = 6.9 Hz, H-7), 7.79 (1H, d, J
= 8.4 Hz, H-6), 8.05-8.08 (2H, m, H-19, 21), 8.10 (1H, d, J =
3.8 Hz, H-9), 8.11-8.16 (2H, m, H-18, 22)

BC-NMR (DM SO-dg, 50 MHz)d (ppm)

52.28 (C-10), 110.76 (C-6), 121.26 (C-4, 9), 122.11 (C-8),
126.86 (C-7, 18, 22), 127.62 (C-12, 16), 127.84 (C-14), 128.84
(C-3, 13, 15), 130.24 (C-19, 21), 137.44 (C-11, 20), 141.20
(C-5), 141.86 (C-17), 167.39 (C-23)

I-3. Methyl 4-(1-benzyl-1H-indazol-3-yl)benzoate (9a)

1 (0.003 ) 7 100
5 (0.042 ) (thionyl chloride)
(chlorination) 16
30
15 (excess) 1
( I ) %9a (056 )
53.3% 95— 97
9a

MS(m/z) 342

UV A max (MeOH) nm (loge ) 320 (4.5), 211 (4.6)
IR v (KBr)cm® 1705 (C=0), 1609 (C = N)
CoH1sN,0,
C (77.17%), H (5.30%), N (8.18%)
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C (77.20%), H (5.32%), N (8.19%)

'H-NMR (CDCl;-d;, 200 MHZ2)5 (ppm)
3.97 (3H, s, H-26), 5.69 (2H, s, H-10), 7.22-7.41 (8H, m, H-6, 7,
8, 12, 13, 14, 15, 16), 8.04-8.12 (2H, m, H-19, 21), 8.15 (1H, d,
J=9.9 Hz, H-9), 8.18-8.22 (2H, m, H-18, 22)

BC-NMR (CDCl;-d;, 50 MH2)3 (ppm)
51.91 (C-26), 53.02 (C-10), 109.64 (C-6), 120.98 (C-9), 121.42
(C-8), 121.90 (C-4), 126.36 (C-7), 126.92 (C-12, 16, 18, 22),
127.61 (C-14), 128.54 (C-13, 15), 128.94 (C-3), 129.88 (C-19,
21), 136.36 (C-11), 137.96 (C-20), 140.92 (C-5), 142.68 (C-17),
166.79 (C-23)

I-4. Propyl 4-(1-benzyl-1H-indazol-3-yl)benzoate (9b)

15 (excess) (n-propanal) %a
«C 7 )
% (047 ) 43.3% 57—
58
9
MS (m/z) 370

UV A max (MeOH) nm (loge ) 321 (4.3), 211 (4.3)
IR v (KBr)em® 1709 (C =0), 1611 (C = N)
CosH2N,0,
C (77.81%), H (5.99%), N (7.56%)
C (77.84%), H (5.98%), N (7.58%)

A



'H-NMR (CDCl;-d;, 200 MH2)3 (ppm)
1.07 (3H, t, J= 7.5 Hz, H-28), 1.79-1.89 (2H, m, H-27), 4.33
(2H, t, J = 6.6 Hz, H-26), 5.69 (2H, s, H-10), 7.23- 7.40 (8H, m,
H-6, 7, 8, 12, 13, 14, 15, 16), 8.03-8.08 (2H, m, H-19, 21), 8.14
(1H, d, J= 10.9 Hz, H-9), 8.18-8.21 (2H, m, H-18, 22)

BC-NMR (CDCl;-d;, 50 MHZ2)3 (ppm)
10.31 (C-28), 21.93 (C-27), 53.02 (C-10), 66.34 (C-26), 109.63
(C-6), 120.98 (C-9), 121.34 (C-8), 121.92 (C-4), 126.33 (C-7),
126.92 (C-12, 16, 18, 22), 127.59 (C-14), 128.53 (C-13, 15),
129.33 (C-3), 129.83 (C-19, 21), 136.36 (C-11), 137.84 (C-20),
140.92 (C-5), 142.74 (C-17), 166.36 (C-23)

I-5. Isopropyl 4-(1-benzyl-1H-indazol-3-yl)benzoate (9c¢)

15 (excess) (isopropanal) %9a
«C 7 )
9 (051 ) 46.7% 75—
77
%
MS (m/z) 370

UV A max (MeOH) nm (loge ) 320 (4.6), 211 (4.7)
IR v (KBr)em® 1713 (C =0), 1605 (C = N)
CosH2N,0,
C (77.81%), H (5.99%), N (7.56%)
C (77.84%), H (6.01%), N (7.55%)
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'H-NMR (CDCl;-d;, 200 MH2)3 (ppm)
1.42 (6H, d, J = 6.2 Hz, H-27, 28), 5.24-5.37 (1H, m, H-26),
5.69 (2H, s, H-10), 7.20- 7.39 (8H, m, H-6, 7, 8, 12, 13, 14, 15,
16), 8.03-8.07 (2H, m, H-19, 21), 8.12 (1H, d, J= 10.5 Hz,
H-9), 8.17-8.20 (2H, m, H-18, 22)

BC-NMR (CDCl;-d;, 50 MHZ2)3 (ppm)
21.81 (C-27, 28), 53.00 (C-10), 68.19 (C-26), 109.66 (C-6),
121.00 (C-9), 121.42 (C-8), 121.95 (C-4), 126.35 (C-7), 126.87
(C-18, 22), 126.97 (12, 16), 127.61 (C-14), 12855 (C-13, 15),
129.77 (C-3), 129.83 (C-19, 21), 136.41 (C-11), 137.78 (C-20),
140.95 (C-5), 142.76 (C-17), 165.81 (C-23)

I-6. Benzyl 4-(1-benzyl-1H-indazol3-yl)benzoate (9d)

15 (excess) (benzyl acohol) 9a
( ; =11/ )
od (044 )
36.7% 4 75
od
MS(m/z) 418

UV A max (MeOH) nm (loge ) 322 (4.6), 211 (4.7)
IR v (KBr)em™ 1709 (C =0), 1609 (C = N)
CasH2N,05
C (80.36%), H (5.30%), N (6.69%)
C (80.33%), H (5.34%), N (6.71%)
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'H-NMR (CDCl;-d;, 200 MH2)3 (ppm)
5.43 (2H, s, H-26), 5.69 (2H, s, H-10), 7.24- 7.53 (13H, m, H-6,
7,8, 12,13, 14, 15, 16, 28, 29, 30, 31, 32), 8.03-8.12 (2H, m,
H-19, 21), 8.17 (1H, d, J = 16.3 Hz, H-9), 8.22-8.26 (2H, m,
H-18, 22)

BC-NMR (CDCl;-d;, 50 MHZ2)3 (ppm)
53.03 (C-10), 66.49 (C-26), 109.64 (C-6), 120.96 (C-9), 121.43
(C-8), 121.92 (C-4), 126.35 (C-7), 126.93 (C-12, 16, 18, 22),
127.61 (C-14), 127.96 (C-13, 15), 128.06 (C-30), 128.39 (C-29,
31), 128.53 (C-28, 32), 128.91 (C-3), 130.01 (C-19, 21), 135.90
(C-27), 136.34 (C-11), 138.09 (C-20), 140.93 (C-5), 142.65
(C-17), 166.12 (C-23)

I1. 4-(1-Benzyl-1H-indazol-3-yl)-N-substitutedbenzamide
(10a— 10n)
[1-1. 4-(1-Benzyl-1H-indazol-3-yl)benzamide (10a)
(ammonia solution, 32%)(excess) 9a
( : =12/ )
10a (0.37 )
36.7% 182- 185
10a
MS(m/z) 327
UV A max (MeOH) nm (loge ) 317 (4.2), 211 (4.3)
IR v (KBr)cm® 1636 (C=0), 1558 (C = N)
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CxH17N;O
C (77.04%), H (5.23%), N (12.84%)
C (77.07%), H (5.24%), N (12.87%)
'H-NMR (DM SO-dg, 200 MH2)3 (ppm)
5.74 (2H, s, H-10), 7.26-7.31 (5H, m, H-12, 13, 14, 15, 16),
7.41-7.45 (2H, m, H-7, 8), 7.79 (1H, d, J = 8.5 Hz, H-6),
7.99-8.05 (2H, m, H-19, 21), 8.07 (1H, d, J = 7.7 Hz, H-9),
8.09-8.16 (2H, m, H-18, 22)
C-NMR (DMSO-ds, 50 MHZ2) (ppm)
52.23 (C-10), 110.69 (C-6), 121.24 (C-4, 9), 121.98 (C-8),
126.62 (C-18, 22), 126.82 (C-7), 127.61 (C-12, 16), 127.82
(C-14), 128.42 (C-13, 15), 128.84 (C-19, 21), 133.54 (C-3),
136.05 (C-11), 137.51 (C-20), 141.17 (C-5), 142.08 (C-17),
167.78 (C-23)

[1-2. 4-(1-Benzyl-1H-indazol- 3-yl)-N-methylbenzamide (10b)

(methylamine, 40%)(excess) 9a
( ; =1.2/ )
10b (042 )
40.0% 187 189
10b
MS(m/z) 341

UV A max (MeOH) nm (loge ) 317 (4.5), 211 (4.7)
IR v (KBr)cm™® 3018 (-NH), 1636 (C =0), 1552 (C = N)
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CooH1N:O
C (77.40%), H (5.61%), N (12.31%)
C (77.44%), H (5.62%), N (12.33%)
'H-NMR (DMSO-ds, 200 MH2)d (ppm)
2.80 (3H, d, J= 4.3 Hz, H-26), 5.74 (2H, s, H-10), 7.22-7.29
(6H, m, H-8, 12, 13, 14, 15, 16), 7.45 (1H, t, J = 7.0 Hz, H-7),
7.78 (1H, d, J = 8.3 Hz, H-6), 7.95-7.98 (2H, m, H-19, 21), 8.02
(1H, d, J= 12.7 Hz, H-9), 8.11-8.15 (2H, m, H-18, 22), 8.52
(1H, q, J = 4.4 Hz, H-25)
C-NMR (DMSO-ds, 50 MH2)3 (ppm)
26.52 (C-26), 52.23 (C-10), 110.69 (C-6), 121.23 (C-4, 9),
121.97 (C-8), 126.68 (C-18, 22), 126.81 (C-7), 127.60 (C-12,
16), 127.82 (C-14), 127.98 (C-13, 15), 128.84 (C-19, 21),
133.76 (C-3), 135.86 (C-11), 137.51 (C-20), 141.17 (C-5),
142.06 (C-17), 166.49 (C-23)

[1-3. 4-(1-Benzyl-1H-indazol-3-yl)-N-ethylbenzamide (10c)

(ethylamine, 70%)(excess) %9a
( : =1V )
10c (047 )
43.3% 161- 164
10c
MS(m/z) 355

UV A max (MeOH) nm (loge ) 317 (4.1), 211 (4.3)
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IR v (KBr)cm® 3125 (-NH), 1631 (C =0), 1547 (C = N)
CusHa1N:O
C (77.72%), H (5.96%), N (11.82%)
C (77.69%), H (5.98%), N (11.79%)
'H-NMR (DMSO-ds, 200 MH2)d (ppm)
1.14 (3H, t, J = 7.2 Hz, H-27), 3.23-3.43 (2H, m, H-26), 5.74
(2H, s, H-10), 7.19-7.32 (6H, m, H-8, 12, 13, 14, 15, 16), 7.45
(1H,t, J= 7.3 Hz, H-7), 7.78 (1H, d, J = 8.5 Hz, H-6),
7.96-8.00 (2H, m, H-19, 21), 8.03 (1H, d, J = 10.1 Hz, H-9),
8.09-8.15 (2H, m, H-18, 22), 855 (1H, t, J = 5.4 Hz, H-25)
BC-NMR (DMSO-ds, 50 MHZ2)3 (ppm)
15.05 (C-27), 34.29 (C-26), 52.22 (C-10), 110.68 (C-6), 121.23
(C-4,9), 121.95 (C-8), 126.63 (C-18, 22), 126.80 (C-7), 127.58
(C-12, 16), 127.80 (C-14), 128.03 (C-13, 15), 128.83 (C-19,
21), 133.94 (C-3), 135.83 (C-11), 137.51 (C-20), 141.18 (C-5),
142.09 (C-17), 165.76 (C-23)

11-4. 4-(1-Benzyl-1H-indazol- 3-yl)-N-propylbenzamide (10d)

15 (excess) (propylamine) %9a
( ; =6:1/ )
10d (045 )
40.1% 135~ 137
10d
MS(m/2) 369



UV A max (MeOH) nm (loge ) 317 (4.4), 211 (4.5)
IR v (KBr)em® 3152 (-NH), 1628 (C =0O), 1543 (C = N)
CoaH2sN;0
C (78.02%), H (6.27%), N (11.37%)
C (78.04%), H (6.28%), N (11.35%)
'H-NMR (DM SO-dg, 200 MHZ2)3 (ppm)
0.90 (3H, t, J = 7.3 Hz, H-28), 1.49-1.60 (2H, m, H-27),
3.19-3.29 (2H, m, H-26), 5.74 (2H, s, H-10), 7.21-7.32 (6H, m,
H-8, 12, 13, 14, 15, 16), 7.45 (1H, t, J = 8.0 Hz, H-7), 7.78 (1H,
d, J=8.4 Hz, H-6), 7.96-8.00 (2H, m, H-19, 21), 8.02 (1H, d, J
= 9.9 Hz, H-9), 8.09-8.15 (2H, m, H-18, 22), 855 (1H, t, J =
5.5 Hz, H-25)
BC-NMR (DM SO-ds, 50 MH2)3 (ppm)
11.72 (C-28), 22.65 (C-27), 41.24 (C-26), 52.22 (C-10), 110.70
(C-6), 121.23 (C-4, 9), 121.97 (C-8), 126.64 (C-18, 22), 126.82
(C-7), 127.59 (C-12, 16), 127.82 (C-14), 128.07 (C-13, 15),
128.84 (C-19, 21), 133.98 (C-3), 135.82 (C-11), 137.52 (C-20),
141.18 (C-5), 142.10 (C-17), 165.97 (C-23)

11-5. 4-(1-Benzyl-1H-indazol- 3-yl)-N-isopropylbenzamide (10e)

15 (excess) (isopropylamine) 9a
( : =81/ )
10e (0.56 )
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49.9% 169- 171
10e

MS(m/2) 369

UV A max (MeOH) nm (loge ) 317 (4.3), 211 (4.4)

IR v (KBr)cm' 3157 (-NH), 1723 (C =0), 1628 (C = N)

CoaHzsN;O
C (78.02%), H (6.27%), N (11.37%)
C (78.06%), H (6.26%), N (11.35%)

'H-NMR (CDCl;-d;, 200 MH2)3 (ppm)
1.30 (6H, d, J = 6.5 Hz, H-27, 28), 4.29-4.39 (1H, m, H-26),
5.67 (2H, s, H-10), 6.07 (1H, d, J = 7.5 Hz, H-25), 7.19-7.35
(6H, m, H-8, 12, 13, 14, 15, 16), 7.37 (2H, d, J = 3.7 Hz, H-6,
7),7.90 (2H, d, J = 8.3 Hz, H-19, 21), 8.02 (1H, d, J= 8.5 Hz,
H-9), 8.08 (2H, d, J = 8.3 Hz, H-18, 22)

C-NMR (CDCls-d;, 50 MH2)3 (ppm)
22.67 (C-27, 28), 41.74 (C-26), 52.96 (C-10), 109.60 (C-6),
120.96 (C-9), 121.32 (C-8), 121.87 (C-4), 126.33 (C-7), 126.92
(C-14, 18, 22), 127.12 (C-12, 13, 15, 16), 127.58 (C-3), 128.52
(C-19, 21), 133.72 (C-11), 136.41 (C-20), 140.91 (C-5), 142.78
(C-17), 166.17 (C-23)

[1-6. 4-(1-Benzyl-1H-indazol- 3-yl)-N-butylbenzamide (10f)
15 (excess) (butylamine) 9a
( ; =6:1/ )
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10f (052 ) 46.5%
143 145
10f

MS(m/2) 383

UV A max (MeOH) nm (loge ) 317 (4.2), 211 (4.3)

IR v (KBr)em™ 3090 (NH), 1632 (C =0), 1539 (C = N)

CusHsN;O
C (78.30%), H (6.57%), N (10.96%)
C (78.32%), H (6.58%), N (10.94%)

'H-NMR (CDCl;-d;, 200 MH2) (ppm)
0.98 (3H, t, J = 7.2 Hz, H-29), 1.39-1.50 (2H, m, H-28),
1.61-1.72 (2H, m, H-27), 3.50 (2H, q, J = 7.1 Hz, H-26), 5.67
(2H, s, H-10), 6.25 (1H, s, H-25), 7.19-7.39 (8H, m, H-6, 7, 8,
12, 13, 14, 15, 16), 7.90 (2H, d, J = 4.8 Hz, H-19, 21), 8.03 (1H,
d, J= 8.2 Hz, H-9), 8.08 (2H, d, J = 4.8 Hz, H-18, 22)

BC-NMR (CDCl;-d;, 50 MH2)3 (ppm)

13.58 (C-29), 19.97 (C-28), 31.56 (C-27), 39.65 (C-26), 52.97
(C-10), 109.59 (C-6), 120.97 (C-9), 121.32 (C-8), 121.87 (C-4),
126.33 (C-7), 126.92 (C-14, 18, 22), 127.14 (C-12, 13, 15, 16),
127.58 (C-3), 128.52 (C-19, 21), 133.61 (C-11), 136.41 (C-20),
140.91 (C-5), 142.77 (C-17), 166.99 (C-23)

[1-7. 4-(1-Benzyl-1H-indazol- 3-yl)-N-hydroxybenzamide (109)



1 (0003 ) 7 100
5 (0042 )

16
30 20
(0.303 ) (hydroxylamine, solution 50% in water)
1 50%
10g (0.38 ) 37.0% 165- 167

_ 10g
MS(m/z) 343
UV A max (MeOH) nm (loge ) 316 (4.1), 211 (4.2
IR v (KBr)cm™ 3044 (-NH), 1613 (C =0), 1512 (C = N)
CxH7NsO
C (73.45%), H (4.99%), N (12.24%)
C (73.47%), H (4.97%), N (12.27%)
'H-NMR (DMSO-ds, 200 MH2)d (ppm)
5.74 (2H, s, H-10), 7.22-7.29 (6H, m, H-8, 12, 13, 14, 15, 16),
745 (1H,t, J= 7.0 Hz, H-7), 7.78 (1H, d, J = 8.2 Hz, H-6),
7.90 (2H, d, J= 8.2 Hz, H-19, 21), 8.06 (2H, d, J= 8.2 Hz,
H-18, 22), 8.13 (1H, d, J = 8.2 Hz, H-9), 9.05 (1H, s, H-25),
11.30 (1H, s, H-26)
C-NMR (DMSO-ds, 50 MH2)3 (ppm)
52.22 (C-10), 110.69 (C-6), 121.22 (C-4, 9), 122.00 (C-8),
126.78 (C-7, 18, 22), 127.61 (C-12, 14, 16), 127.83 (C-13, 15),
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128.84 (C-19, 21), 132.05 (C-3), 136.00 (C-11), 137.47 (C-20),
141.17 (C-5), 142.02 (C-17), 164.21 (C-23)

() 4-(1-Benzyl-1H-indazol-3-yl)-N-(hydroxyethyl)benzamide (10h)

10 (0.164 ) (ethanolamine) (109)
S0% 10h
(049 ) 44.0% 164 166
10h
MS(m/z 371

UV A max (MeOH) nm (loge ) 317 (4.1), 211 (4.2
IR v (KBr)cm™ 3183 (-NH), 1631 (C =0), 1535 (C = N)
Ca3H21N50,
C (74.37%), H (5.70%), N (11.31%)
C (73.41%), H (5.68%), N (11.29%)
'H-NMR (DM SO-dg, 200 MH2)3 (ppm)
3.51-3.60 (2H, m, H-26), 4.77 (2H, t, J = 5.5 Hz, H-27), 5.74
(2H, s, H-10), 7.22-7.29 (6H, m, H-8, 12, 13, 14, 15, 16), 7.45
(1H,t, J= 6.9 Hz, H-7), 7.78 (1H, d, J = 8.4 Hz, H-6),
7.99-8.03 (2H, m, H-19, 21), 8.05 (1H, d, J = 7.5 Hz, H-9),
8.11-8.15 (2H, m, H-18, 22), 8.52 (1H, t, J = 5.4 Hz, H-25)
BC-NMR (DMSO-ds, 50 MHZ2)3 (ppm)
42.46 (C-26), 52.25 (C-10), 60.03 (C-27), 110.68 (C-6), 121.25
(C-4, 9), 121.98 (C-8), 126.64 (C-18, 22), 126.83 (C-7), 127.59
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(C-12, 16), 127.83 (C-14), 128.13(C-13, 15), 128.84 (C-19, 21),
133.82 (C-3), 135.92 (C-11), 137.49 (C-20), 141.18 (C-5),
142.00 (C-17), 166.24 (C-23)

() Methyl{[4-(1-benzyl-1H-indazol-3-yl)benzoyl]amino} acetate (10i)

(3 1 (0.003 ) 7 100
5 (0.042 )

16
30
(b) 2 (0.016 ) (L-glycine methyl ester
hydrochloride) 20 3.5%
@ 1
( ; =9:.1/ )
10i (049 )
40.7% 127—- 129
10i

MS(m/z) 399

UV A max (MeOH) nm (loge ) 318 (4.3), 211 (4.4)
IR v (KBr)cm™ 3129 (-NH), 1756 (C =0), 1640 (C = N)
CoaH21N304
C (72.16%), H (5.30%), N (10.52%)
C (72.20%), H (5.28%), N (10.49%)
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'H-NMR (DM SO-dg, 200 MH2)3 (ppm)
3.67 (3H, s, H-30), 4.05 (2H, d, J = 5.7 Hz, H-26), 5.75 (2H, s,
H-10), 7.23-7.29 (6H, m, H-8, 12, 13, 14, 15, 16), 7.46 (1H, t, J
= 7.0 Hz, H-7), 7.79 (1H, d, J = 8.4 Hz, H-6), 8.00-8.05 (2H, m,
H-19, 21), 8.07 (1H, d, J = 11.1 Hz, H-9), 8.14-8.17 (2H, m,
H-18, 22), 9.05 (1H, s, H-25)

BC-NMR (DM SO-dg, 50 MH2)d (ppm)
41.50 (C-26), 51.98 (C-30), 52.26 (C-10), 110.71 (C-6), 121.25
(C-4,9), 122.01 (C-8), 126.78 (C-18, 22), 126.83 (C-7), 127.60
(C-12, 16), 127.83 (C-14), 128.23 (C-13, 15), 128.84 (C-19,
21), 132.83 (C-3), 136.36 (C-11), 137.49 (C-20), 141.20 (C-5),
141.98 (C-17), 166.49 (C-23), 170.65 (C-27)

() Methyl 2-{[4-(1-benzyl-1H-indazol-3-yl)benzoyl]amino}

propanoate (10j)
2 (0.014 ) (L-aanine methyl ester
hydrochloride) 20 2.9% 10i
10j (0.53 )
42.7% 196- 198
10j
MS(m/2) 413

UV A max (MeOH) nm (loge ) 318 (4.6), 211 (4.8)
IR v (KBr)cm™® 3329 (-NH), 1748 (C =0), 1640 (C = N)
C25H23N303
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C (72.62%), H (5.61%), N (10.16%)
C (72.59%), H (5.62%), N (10.13%)

'H-NMR (DM SO-dg, 200 MH2)d (ppm)
1.42 (3H, d, J = 7.3 Hz, H-27), 3.65 (3H, s, H-31), 4.48-4.55
(1H,m, H-26), 5.75 (2H, s, H-10), 7.21-7.31 (6H, m, H-8, 12, 13,
14, 15, 16), 7.45 (1H, t, J= 7.1 Hz, H-7), 7.78 (1H, d, J= 85
Hz, H-6), 8.00-8.05 (2H, m, H-19, 21), 8.07 (1H, d, J= 6.2 Hz,
H-9), 8.12-8.16 (2H, m, H-18, 22), 889 (1H, d, J= 6.9 Hz,
H-25)

BC-NMR (DMSO-ds, 50 MHZ2)3 (ppm)
16.99 (C-27), 4855 (C-26), 52.13 (C-31), 52.26 (C-10), 110.71
(C-6), 121.25 (C-4, 9), 122.03 (C-8), 126.67 (C-18, 22), 126.85
(C-7), 127.59 (C-12, 16), 127.83 (C-14), 128.41 (C-13, 15),
128.85 (C-19, 21), 132.91 (C-3), 136.29 (C-11), 137.50 (C-20),
141.20 (C-5), 142.02 (C-17), 166.14 (C-23), 173.44 (C-28)

() Methyl 2-{[4-(1-benzyl-1H-indazol-3-yl)benzoyl]amino}

-3-phenylpropanoate (10k)
2 (0.009 ) (L-phenylaanine methyl
ester hydrochloride) 20 1.85%
10i ( ; =9:1/
) / 10k (059 )
40.9% 144— 146
10j



MS(mz) 489
UV A max (MeOH) nm (loge ) 319 (4.5), 210 (4.7)
IR v (KBr)cm® 3113 (-NH), 1736 (C =0), 1644 (C = N)
'H-NMR (DM SO-dg, 200 MH2)d (ppm)
3.13-3.18 (2H, m, H-27), 4.70 (1H, q, J = 5.9 Hz, H-26), 5.75
(2H, s, H-10), 7.16-7.35 (11H, m, H-8, 12, 13, 14, 15, 16, 29,
30, 31, 32, 33), 7.45 (1H, t, J= 7.0 Hz, H-7), 7.79 (1H, d, I =
8.4 Hz, H-6), 7.96 (2H, d, J = 8.4 Hz, H-19, 21), 8.09 (2H, d, J
= 8.4 Hz, H-18, 22), 8.14 (1H, d, J = 8.3 Hz, H-9), 8.95 (1H, d,
J=78Hz, H-25)
BC-NMR (DM SO-ds, 50 MHZ2)3 (ppm)
36.47 (C-27), 52.20 (C-10, 37), 54.57 (C-26), 110.72 (C-6),
121.26 (C-4, 9), 122.02 (C-8), 126.70-129.31 (C-7, 12, 13, 14,
15, 16, 18, 19, 21, 22, 29, 30, 32, 33), 132.87 (C-3), 136.34
(C-11), 137.49 (C-20), 137.96 (C-31), 141.19 (C-5), 142.00
(C-17), 166.31 (C-23), 172.45 (C-34)

() Methyl 3-methyl-2-{[4-(1-benzyl-1H-indazol-3-yl)benzoyl]amino}

butanoate (10I)
2 (0.012 ) (L-vaine methyl ester
hydrochloride) 20 2.4% 10i
( : =9:1/
) 101 (0.54 )

40.7% 165- 167

49



10l

MS(m/z) 441

UV A max (MeOH) nm (loge ) 317 (4.1),212(4.1)

IR v (KBr)cm™ 2932 (-NH), 1749 (C =0), 1644 (C = N)

Co7H/N3O5
C (73.45%), H (6.16%), N (9.52%)
C (73.44%), H (6.14%), N (9.53%)

'H-NMR (DM SO-dg, 200 MH2)5 (ppm)
0.93-1.05 (6H, m, H-28, 31), 2.19-2.23 (1H, m, H-27), 3.66 (3H,
s, H-33), 4.33 (1H, t, J = 7.6 Hz, H-26), 5.75 (2H, s, H-10),
7.23-7.29 (6H, m, H-8, 12, 13, 14, 15, 16), 7.46 (1H,t,J=7.0
Hz, H-7), 7.79 (1H, d, J = 8.4 Hz, H-6), 8.02-8.05 (2H, m, H-19,
21), 8.07 (1H, d, J = 4.2 Hz, H-9), 8.12-8.16 (2H, m, H-18, 22),
8.71 (1H, d, J= 7.7 Hz , H-25)

C-NMR (DMSO-ds, 50 MHZ2)3 (ppm)

19.40 (C-28, 31), 29.75 (C-27), 51.88 (C-33), 52.26 (C-10),
58.94 (C-26), 110.71 (C-6), 121.28 (C-4, 9), 122.02 (C-8),
126.62 (C-18, 22), 126.84 (C-7), 127.60 (C-12, 16), 127.83
(C-14), 128.62 (C-13, 15), 128.84 (C-19, 21), 133.12 (C-3),
136.26 (C-11), 137.50 (C-20), 141.20 (C-5), 142.06 (C-17),
166.88 (C-23), 172.51 (C-29)

() Methyl 3-hydroxy-2-{ [4-(1-benzyl-1H-indazol-3-yl)benzoy!l]

amino} propanoate (10m)



2 (0.013 ) (L-serine methyl ester

hydrochloride) 20 2.55%
10i ( ; =9:1/
) 10m (0.47 )
36.5% 153~ 156
10m
MS (2 429

UV A max (MeOH) nm (loge ) 317 (4.2), 211 (4.3)
IR v (KBr)cm™ 3028 (-NH), 1744 (C =0), 1611 (C = N)
CusH23N30,4
C (69.92%), H (5.40%), N (9.78%)
C (69.89%), H (5.38%), N (9.77%)
'H-NMR (DM SO-dg, 200 MH2)3 (ppm)
3.66 (3H, s, H-32), 3.82 (2H, t, J = 5.7 Hz, H-27), 457 (1H, g, J
= 7.3 Hz, H-26), 5.09 (1H, t, J = 6.1 Hz, H-28), 5.75 (2H, s,
H-10), 7.24-7.31 (6H, m, H-8, 12, 13, 14, 15, 16), 7.46 (1H, t, J
= 7.0 Hz, H-7), 7.79 (1H, d, J = 8.5 Hz, H-6), 8.02-8.05 (2H, m,
H-19, 21), 8.08 (1H, d, J = 6.7 Hz, H-9), 8.13-8.17 (2H, m, H-18,
22),8.66 (1H, d, J= 7.4 Hz , H-25)
BC-NMR (DM SO-dg, 50 MH2)d (ppm)
51.40 (C-32), 51.53 (C-10), 55.20 (C-26), 60.55 (C-27), 109.99
(C-6), 120.52 (C-4, 9), 121.30 (C-8), 125.96 (C-18, 22), 126.12
(C-7), 126.86 (C-12, 16), 127.10 (C-14), 127.68 (C-13, 15),
128.12 (C-19, 21), 132.20 (C-3), 135.60 (C-11), 136.76 (C-20),
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140.47 (C-5), 141.27 (C-17), 165.66 (C-23), 170.58 (C-29)

() Methyl 2-{[4-(1-benzyl-1H-indazol-3-yl)benzoyl]amino}

-3-methylpentanoate (10n)

2 (0011 ) (L-isoleucine methyl
ester hydrochloride) 20 2.2%

10i (
=19:1/ ) 10n (0.54 )
39.7% 142—- 145
10n

MS (m/z) 455

UV A max (MeOH) nm (logg ) 317 (4.1), 211 (4.2)
IR v (KBr)cm® 3160 (-NH), 1748 (C =0), 1644 (C = N)
CZSH29N303
C (73.82%), H (6.42%), N (9.22%)
C (73.78%), H (6.41%), N (9.24%)
'H-NMR (DM SO-dg, 200 MH2)d (ppm)
0.84-0.93 (6H, m, H-29, 32), 1.21-1.54 (2H, m, H-28), 1.97-2.02
(1H, m, H-27), 3.66 (3H, s, H-34), 4.38 (1H, t, J = 7.6 Hz, H-26),
5.75 (2H, s, H-10), 7.21-7.29 (6H, m, H-8, 12, 13, 14, 15, 16),
7.46 (1H,t, J= 7.0 Hz, H-7), 7.79 (1H, d, J = 8.4 Hz, H-6),
8.01-8.05 (2H, m, H-19, 21), 8.06 (1H, d, J = 4.7 Hz, H-9),
8.12-8.16 (2H, m, H-18, 22), 8.71 (1H, d, = 7.7 Hz , H-25)
BC-NMR (DM SO-ds, 50 MHZ2)3 (ppm)
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11.09 (C-29), 15.76 (C-32), 25.51 (C-28), 35.84 (C-27), 51.84
(C-34), 52.26 (C-10), 57.63 (C-26), 110.72 (C-6), 121.28 (C-4,
9), 122.03 (C-8), 126.21 (C-18, 22), 126.83 (C-7), 127.60 (C-12,
16), 127.83 (C-14), 128,61 (C-13, 15), 128.84 (C-19, 21), 133.09
(C-3), 136.26 (C-11), 137.50 (C-20), 141.20 (C-5), 142.06
(C-17), 166.78 (C-23), 172.55 (C-30)



()
(2) Thrombin— Park Davis Co. USA 50% (vIv)

glycerol 100 NIH unit/ml  stock solution
(2) Arachidonic acid (AA)— Sigma Chem. Co. USA

(3) Collagen (Type | bovine Achilles tendon)— Sigma Chem.
Co.USA 4 25
1 mg/mi -70
(4) Platelet-activation factor (PAF)— Sigma Chem. Co. USA
-20 0.9% NaCl
(5) Adenosine diphosphate (ADP)-

() (Platelet suspension)
EDTA EDTA
6 mM N xg 10
(platelet-rich plasma) 500 x g 10

EDTA 2mM) Bovine serum
abumin (3.5 mg/ml)  Tyrode's solution (calcium free)
(500 x g) 10
EDTA  Tyrode's solution
Tyrode's solution (mM) NaCl
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(136.8) KCl (2.8) NaHCO;(11.9) MgCh (1.1) NaH,PO,(0.33)

CaCl, (1.0) and glucose (11.2) Coulter counter (Modd ZM)
4.5 x 10° platelet/ml 1 mM
(Ca?) 30
() (platelet aggregation)
(turbidimetric method)

Lumi-aggregometer (Model 1020, PayL on, Canada)
04 slicone

900 (900 rpm)

DM SO) 0.5%
(
37 40

(YO)=[(A1-Az) +(As-Ap)] x 100%

A, =Tyrodés solution

20

meatrigel
4 vehicde thrombin

meatrigel
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(0.5mi) matrigel

vehicle meatrigel
VEGF matrigel (Figure 5)
matrigel
(H&E ) hemoglobin

Basal Control Y D-3 (30 niv)
(Thrombin 2 U/ml) + thrombin (2 U/ml)
Figure5
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