1-benzyl-3-(5-hydroxymethyl-2-

furyl) indazole (YC-1) YC-1
YC-1
l.YC-1
YC-1
1994 116
YC-1
. YC-1
1994 Ko i YC-1 soluble guany! cyclase
(sGC) cyclic guanosine monophosphate (cGMP)
Wu 2
YC-1 sGC NO-independent / sGC /
cGMP pathway
sGC Friebe . YC-1
NO CO sGC GC
high CO-sensitive enzyme YC-1-like
substances Russwurm 2 YC-1 GC
NO Bellamy 2 YC-1
NO-desensitized sGC
Fricbe Gale Huang 9 YC-1 sGC
cGMP ? (phosphodiesterase)
cGMP
YC-1 sGC

Friecbe Koeding Stone 1013 YC-1 sGC
heme NO CO  hinding site alosteric

1



binding site 1 NO sGC heme

6-coordinate complex histidine linkage CO sGC

heme 6-coordinate complex histidine

linkage protoporphyrin-1 X heme
NO CO 6-coordinate complex

430 nm

SRS e S
1. sGC (heme) NO CO 10
YC-1 YC-1
SGC  dlosteric hinding site YC-1  dlosteric binding site
NO CO (dissociation) YC-1

NO CO sGC
YC-1 cGMP



Physiological protection

GTP ~ comp A ——» cvp
sGC PDE
NO
\ A
2 |© CO

@ /

1 @ 3
/

NOO S
Cdll damages

1. directly promote NO

2. directly promote sGC ( independ of NO )

3. directly promote CO ; then CO promote sGC
4. directly inhibit PDE

5. directly inhibit NO, free radical

2.YC-1  cGMP
( )

2 YC-1 GC cGMP
NO CO

phosphodiesterase = cGMP
. YC-1 (functional effects)

cGMP ? (protein kinase)

(intracellular protein) (phosphorylation)
(platelet aggregation inhibition) (vascular

smooth muscular relaxation) (trachea relaxation)

(prostate relaxtion) a (TNF-a



release chemotaxis) YC-1
(functional effects) (antiplatelet action)™
(vasorel axation)™'® (antiproliferation)’
(relaxation in corpus cavernosum tissue)™®
(effects on ventricular myocardium)™#

(cardiovascular effects)” (anti-inflammatory action)®*®
(antiangiogenesis)® (induced-apoptosis)”’
(antiplatelet
agent) (antihypertention)
(anti-restinosis) (neuroprotection)
(memory enhance) (treatment of angina pectoris)
(anti-importance) (anti-inflammatory agent)

(anticancer agent)



(platelet) 28

(platelet)
(endothelia cell EC)
prostaglandin 1, (PGl,) endothelium-derived relaxing factor

(EDRF) nitric oxide (NO)

(subendothéelial) (collagen) PGl, EDRF
adenylate cyclase (AC) NO

soluble guanylate cyclase (sGC) adenosine

triphosphate (ATP) cyclic adenosine monophosphate (CAMP)

guanosine triphosphate (GTP) cyclic guanosine monophosphate

(cGMP) CAMP  cGMP

29

(collagen) adenosine
5'-diphosphate (ADP)

30

(tissue thrombopl astin)
? (thrombin) Collagen  thrombin
ADP
GTP-binding
protein (G protein) G protein phospholipase
C (PLC) inositol phospholipids
diacylglycerol (DAG) inositol-1,4,5triphosphate (1Ps) DAG
protein kinase C (PKC)
ADP
fibrinogen fibrinogen
(platelet plug) 1P3 dense tube
( 3) phospholipase A,
(PLA)) arachidonic acid (AA) AA cyclooxygenase
prostaglandin endoperoxides (PGG,, PGH,) PGG,
prostacyclin (PGl,) synthetase PGl,
cat © PGH, thromboxane
synthetase thromboxane A, (TXA,)
3 TXA,
PGl,

camodulin



Ca -camodulin

Adenosine |

1 s

“ FL PL-"h
TRtR ||

|| ﬂmchl«dunmﬂcld
\ —Tm -

| El:lﬂag-:n uh\@nhm J

'\—\_h\_\_‘-\_
DAITJ

l '.’?:.al*2 4

/

Platelet
Activation

——# potivation
*  inhibithon

(plasmin)

(thromboembolism)

cyclooxygenase TXA,
prostacyclin
ticlopidine ADP

TXA, synthetase

pr mu n-P4

e -rrl?-'--"\-'ﬁ e
st ) ! 0 !

R et

LFmsta.g]md'ins |
—
TRV

ATP

v
eyclic AMP

l cytoplasma
CAK

e

A UL

Dense
Tubular
System

32

asoirin

TXA, receptor

oragrel sodium (xanbon OKY-046)

6



aspirin

thrombin AA collagen
PAF



? (indazole)
33
CHg CH3
diazotization heat N N
cyclization /
NH, NoX
H
N N N
diazotization heat N N
cyclization /
NH, NoX '|\‘
H
R R R
@O diazotization © heat N N
> cyclization /
NH, N,X '|\'
H
Scheme 1
Scheme 1
(diazotization)
indazole
(phenol) (azo)
group) indazole
1 33
AT A
\ sdl, =N\ N
H HCl ~ /N Ar + ||_|
NO, N NH,
byproduct

(nitro

Scheme 2

8



Scheme 2
[tin(ll) chloride SnCl,]
- indazole -

Scheme3

(acetophenone)  oxime (acetic anhydride)
- indazole

CH3 CH,

NOH acetic anhydride N\ N
/
NH,

>\CH 3

(6]
Scheme 3
1. 3
Scheme 4
(hydrazine) hydrazone
HX indazole

R R T.
OyN o OoN XN NN O2N
: N H
NH,NHR base A\ .
heat /
cl cl

\
R R FF
(@] g \N/N\H
NH,NHR tr)]:; \/N
NO2 NO2 '\
S
Scheme 4



H
| Pb(OAC)4 N7
XN N -

MeO
Lewisacid
I
/
MeO
Scheme 5

Scheme 5 [lead tetraacetate Pb(OAC),
hydrazone acetate Lewis

acid indazole

indazole
36-50

10



YC-1

YC-1
YC-1 6-methoxy derivatives sGC
? 14, 27 SGC
YC-1
YC-1 5-methoxy derivatives (A)
YC-1
| con " | | CH,0
N.'l\‘ © : H ,\l 0 N,N © +
CO N
- -0 O w
YC-1 6-methoxy derivativeof YC-1 A
R=COOH
COOR

CONHR"

11



I-1. Methyl 5-(1-benzyl-5-methoxy-1H-indazol-3-yl)-2-furoate (4)

Methyl 5-(1-benzyl-5-methoxy-1H-indazol-3-yl)-2-furoate

YC-1
YC-1 5-methoxy
Scheme 6 °+> - ? (methy!
2-furoate) (anhydrous ferric chloride)

3 (3-methoxy benzoyl chloride)
Friedel-Crafts  acylation (376 %) methyl
5-(3-methoxybenzoyl) -2-furoate (1) 1

(carbon disulfide CS))
(dichloromethane CH,CI,) CS,
(20.4 %) 3-methoxy benzoyl chloride
methyl 2-furoate  CH,Cl, 36
>3 12 TLC

(benzylhydrazine) methy!
5-[(EZ)-(benzylhydrazone)(3-methoxyphenyl) methyl]-2-furoate (2)

(lead tetraacetate) (boron
trifluoride etherate) cyclization 14.5 %
methyl 5-(1-benzyl-5-methoxy-1H-indazol-3-yl) -2-furoate (4)

1 carbonyl group

(benzylhydrazine)
(AcOH)
benzylhydrazine
1
benzylhydrazine  ethanol AcOH
1 1
benzylhydrazine ethanaol
benzylhydrazine -COOCH; hydrazide



methyl 5-[(EZ)-(benzylhydrazone)(3-methoxyphenyl)
methyl]-2-furoate (2) 2 E-form  Z-form
TLC( ) TLC
2 Eform  Z-form

E-form Z-form

3
methyl 5-(1-benzyl-5-methoxy-1H-indazol-3-yl)-2-furoate (4)

(1) 3-(5-methoxycarbonyl- 2-furyl) - 1-benzylindazol e

54

2 CH.CI, lead tetraacetate

(LTA) boron trifluoride etherate (BF; Et,0) 10
CH,CI,
5%
4 5.0 %
2 LTA  CH.Cl, 0-5 2
CH,CI, 0-5 30 TLC
BF; Et,O
0
CH.CI, 5%

4 14.5 %

13



HyCO,

GCOC' + @coocm —@ bﬁ_QCOOC%

(37.6 %)

HaC HZC
/ COOCH; c—@ﬂ:oocrtg
o, 2:> TTQ g
el ) T
NH—CH> CHo—NH

2 2

Z-form E -form

Ac
©
’ b*f‘@*coocm
0 0
N—CH 7 CH2

(@ | COOCHs

3 4
(14.5 %)
HsC / \
© | / \CHZOH

AN N

)

28

5

(total 10.8 %)

Scheme 6. (@) FeCk, CH2Cl, (b) benzylhydrazine, EtOH, AcOH (c) Pb(OAC)a,
CH2C|2 (d) BFs Etzo, CH2C|2 (e) CaC|2, NaBHg4, THF

14



4 R ( ) 023
138.1- 140.3
(EIMS) ( 419
(m/z 362)
CoHigN,0, ( 41b)
(8a  8d)

22

4-1a 4 (EIMS)

uv
3440nm(loge=4.66) 2254nm(loge=4.64) 210.6nm
(loge=4.81)

IR ( 42
1723.9 cm*  carbonyl group 1550.8 cm*
Imino group

15
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o | | ' | il il
y 1
y - 26 | | |
:I H3C/ | Koy
": - 20 ..'-ﬂJ.:L<
. ] y _
23 24 1%
4-2 4 (IR)
NMR
NMR dimethy! sulfoxide-dg (DM SO-ds)
4 NMR
'H-NMR ( 43)
18
CoH1sN;0, 'H-"H
COsy (  4-4a 4-4b)
O
0 3.85(6H, s) methyl ester group
H-18  methoxy group H-27
N
0 571 (2H, 9 benzyl group H-19

16




n x\r,-
%35)
0/183
: 5’ - E -\\.%
4-3
? H-4 H-3 H-3
carboxy! group H-3
0 747 (1H,d, J=3.7H2) H-4
0 722 (1H, d, J= 3.7 H2) 0 7.25-
7.32 (B5H, m) H-21, H22,
H-23, H-24 H-25 indazole
H-15 H-13 indazole
o 7.13
(1H, dd, J 44513 =22 Hz, J 1516 = 91 Hz) & 745 (1H, d, J
H-1513 = 2.2 HZ) o 7.71 (1H, d, J 41516 = 9.1 H2)
H-16

17
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BC-NMR ( 45)
19 Co1H1sN:0,4
4 21 2

22

" P | . nom
JIE h '.1 1 ki

I L]
1 J
|
UL |
P, -..-_.'\.._,,...-y_,-!l POy S, SO | L VRS O TR, | SR TR I A U ERe B0 | Ly g T U ST

|||||||| TrrrerTT T TITTTTITTT T LA RAR LR R k] bR ARR AR RN AR R AL LLLAREARLARR R LR b hdo bbbl AR LR AR R b | TITTTTTTTY 1
P aEd 1 e w0 [ At 1 a0

45 4 BC-NMR (DMSO-ds, 50 MH2)

HMQC ( 46a 4-6b) HMBC ( 473 4-7b,
4-7c)
0 52.07, 8 5259 0o 55.74
methyl ester group C-18, benzyl group C-19
methoxy group C-27

19




5207)
CHs
18
(55.74) |
27 TH3 t
o i fl /‘J-H _|I. .'!ll
T ' | |
(1592.59) f
— [ i y ; 100
— | ’
___{ ] Il iam
= b
4-6a 4 HMQC
0 10881 o 120.39 ?
C-4 C-3 0 100.21, &
11200 & 119.23 indazole C-13,
C-16 C-15 0 12751, & 127.51,0 127.88,
0 12885 o 128.85 5
C;ZlHZI.8N2()4 4
21 8



o}
3
(120.39) lL

CH,
4 o .
(108.81) i I
CHy 13 A :’!J o P -"fhi..'.lf' M
| (100.21) } - i o
o | I - f
D | J | |
(111%23) _%3 | =% _#; | | L_:cc
(112.00) :
16 |
] ) |
- ii —r—l;tl L I-1I-:I
- 1{:’ - .1;;'1'.\['. l-—-.ﬁu
== | B
¥ |
—— e ) | t
.5""" | _'..-'f' | 130
= | | {
4-6b 4 HMQC
HMBC C-13 (3 100.21)
H-15 @ 7.13) 3J correlation o 121.31 H-16 © 7.71)
C-12 C-14

33 correlation

21



‘ = 118}

4-7a 4 HMBC

> 12751 H-19 G 5.71) *Jcorrdation

5 12751 C21 C-25
HMQC 5 7.25—- 7.27
(2H, m) H-21 H-25 5 127.88
H-21, 25 (5 7.25- 7.27) °J correlation C-23
HMQC 5 7.27- 7.30 (1H, m)
H-23 5 128.85

C-2 C24 HMQC

5 7.30- 7.32 (2H, m) H-22 H-24



4-7b 4  HMBC
5 136,51 H-15 (5 7.13) H-13 (5 7.45) 3J
correlation C-11 0 137.30
H-19 (& 571) H-22, 24 (& 7.30—- 7.32) 9
correlation C-20 0 142.75
H-4® 7.22) H-3( 7.47) 23 *Jcorrelation
C-5 5 152.10 H-4 © 7.22)
H-3 @ 747) 3) 2] correlation C-2
d 155.70 H-27 (® 385 H-16(® 7.71)
3J correlation C-14 5 121.31
C-12 5 158.58 H-18 @ 3.85)
3J correlation C-6
CxHisN,O, 5 13356

C-8




(128.

(128.85)

140

=160

4-7c 4 HMBC

4 NMR

22

Tablel NMR spectral data of
24

(Table 1)




number | moiety 4 13C H-H HMQC HMBC
COSY

1 o)

2 C 152.10 H-3 (4), H-4 (J)

3 CH 747,37 | 120.39 H-4 c-3

4 CH 7.22(d, 3.7) 108.81 H-3 C-4 H-3 (3)

5 C 142.75 H-3 CJ), H-4 (3J)

6 C 158.58 H-18 (3J)

7 0

8 C 133.56

9 N

10 N

1 C 136.51 H-13 (3J), H-15 (3J)

12 C 121.31 H-16 (3J)

13 CH 7.45(d, 2.2) 100.21 H-15" C-13 H-15 (3J)

14 C 155.70 H-16 (3J), H-27 (3J)

15 CH | 7.13(dd,2.2,9.1) | 119.23 | H-13", H-16 | C-15 H-13 (3J)

16 CH 7.71(d, 9.1) 112.00 H-15 C-16

17 o)

18 CHs 3.85(9) 52.07 C-18

19 CH; 5.71 () 52.59 C-19

20 C 137.30 H-19 (), H22 (D),
H-24 (3J)

21 CH 7.25- 7.27(m) | 127.51 H-22 C-21 | H-19(J), H-25 (3))

22 CH | 7.30- 7.32(m) |128.85 H-21 C-22

23 CH 7.27- 7.30(m) | 127.88 C-23 | H-21(3J), H-25 (%))

24 CH | 7.30- 7.32(m) |128.85 H-25 C-24

25 CH | 7.25-7.27(m) | 12751 H-24 C-25 | H-19 (%)), H-21 ()

26 o)

27 CHs 3.85(9) 55.74 C-27

L long range coupling

25




O.
-
HsC A\
N
/
N
m/ z271
N
(-28)
~
N\
/O
H3C
m/ z 243
C /CH3 :
\O
(-59)
~
\
/O
HC
o m z 184 o
4-1b 4

~
\_o
N
/
m/ z 362
+
_/CHs
0O
HC
+
(0] _
/O

26

m/ z 303



I-3. [5-(1-benzyl-5-methoxy-1H-indazol-3-yl)-2-furyl] methanol (5)

4 ?  (tetrahydrofuran anhydrous)
calcium borohydride [Ca(BH,),] 5

5: R ( : =1:1) 041
134.3-135.0

(EIMS)( 51d)
(miz 334)
C20H18N2()3 ( 5'1b)

5-1a 5 (EIMS)

uv
3380nm(loge=4.19) 2246nm(loge=4.46) 206.0 nm

27



(log e=4.45)

IR ( 52
33479 cm®  hydroxyl group 1499.9 cm*
Imino group

20 18
23
.......... i a
52 5 (IR)
NMR
NMR chloroform (CDCly)
DM SO-d; DM SO-ds
DM SO-d; 5 NMR
'H-NMR ( 53
18
CaoH15N;05 'H-"H
COSsY ( 54a 54b) ( proton signal )
O
0 3.84(3H, 9
H-25 methyl hydroxyl group H-6
H-7 O

5 450 (2H, d, J = 5.8

28



Hz) & 5.36(1H,t,J=58H2) N
benzyl group H-17
0 5.65(2H, s)

53 5 'H-NMR (DM SO-dg, 200 MH_Z)

? H-3 H-4 methyl hydroxyl
group
0 647 (1H,d,J=32Hz) & 6.96(1H,d,J=3.2
Hz) o 7.19- 7.30 (5H, m)
H-19, H-20, H-21, H-22  H-23
indazole H-15 H-13 indazole

& 7.10 (1H, dd, J yas13 = 22 Hz, J as16 = 9.1 Hz) & 7.40 (1H,
d, Jys13 = 22 H2) 8 7.65 (1H, d, J 1516 = 9.1 H2)
H-16



'H-'H cosy

3(6.47)
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54b
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BC-NMR ( 55)
18 CZOH18N203

| | | i_| IJ_I
¥ | Wik |

20 18

23
21
22
s H aw dag | 'T' "
B T | U O S 1 Y | SO
55 5 “C-NMR (DMSO-dg, 50 MH2)

HMQC  ( 56a 56b,56¢) HMBC ( 57a 57b,

5-7¢, 5-7d)
5 5230, & 55.83 & 55.93

benzyl group C-17, methoxy group C-25
methyl hydroxyl group C-6

31



(55.83)
25 CHg

IR 1
) |
————— E
I E
=fn :L 88
ey = e =
W OH
7
. :
i 'y 10
—_hi . )
L1
i . 19 17
h 18
it 20
s 23 E 150
_l 1; 21 22 [EE
T, ! Y T
(£ i L] ] 3
(55.93)
I )
'|.i.'| |1'|'| II
v & E]
|
: oa
i |
:I ‘
(52.30)
17 | |
;_ Eid
i
‘o
E y (3 |55
i
I|
| =50
I|
|
—&a
; | ppn
o 5.5 LN 4.0

5-6b




0 107.73 o 109.02 ?

C4 C-3 0 100.69,0 111.59
0 118.85 indazole C-13,
C-16 C-15 0 127.44, d 127.44, d
127.76, 6 12880 o 128.80 5
CxoH18N203
5 20 7
J A ,:1 _J;"i"fﬁ.‘; o M I}

| 6 im i
—_ .;r.i —i fﬁ- . i

! - (109.02) :

} . N oH
——e —r—hor e |t
== 'ilz 1 CH %‘_&} T
S 3 —D [ dboes)

3 O

i |
B th | | ,@) N
T i _I.( ig 120

(111.59)

E . 16

; T_ 8 Fien

5-6¢ 5 HMQC

HMBC
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22
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S>-7a 5 HMBC

C-13( 10069) H-15( 7.10) °J
(correlation) C-4 © 107.73) H-3 © 6.47) 2J correlation

C-3 (0 109.02) H-4 (5 6.96) H-6 (5 4.50) 3
correlation C-15 (6 11885) H-13 (0 7.40) H-16 (0 7.65)
3] 2J correlation > 120.77 H-16 (5 7.65)

3] correlation C-12 C-14
5 127.44 H-17 (5 565) °J correlation &
127.44 c-19 C-23
HMQC 5 719- 7.23
(2H, m) H-19 H-23 C-17 ® 52.30)

H-19, 23 (5 7.19- 7.23) *Jcorreation




A ﬁ\l“- w H
g 3
T T !
| OH%
:
i
i|fe
| h
& (127.44 1(\5 'i
] |
J; (127.44) “
51 ‘ 0
= éﬁ '} Eé a I
e i : | e
5-7b 5 HMBC
> 127.76 H-1923 (& 7.19- 7.23) °J
correlation C-21 C-21 (0 127.76)
d 7.29- 7.30 (2H, m) 2J correlation H-20
H-22 HMQC
> 128.80 C20 C22
5 7.25- 7.27 (1H, m) H-21
> 136.49 H-17 @ 5.65), H15 @ 7.10) H-13 © 7.40)
3] correlation c-11 5 137.67
H-17 (5 565) H-20, 22 (5 7.19- 7.23) 3
correlation C-18 0 14751
H-3(® 6.47) H-4(d 6.96) %) 2Jcorrelaion
C-5




S>-/c 5 HMBC

5 15513 H-25 (5 3.84), H-13 (5 7.40)
H-16 (& 7.65) 33,23 °J correlation C-14
o0 120.77 C-12
5 155.30 H-6 (5 450), H-3 (5 647) H-4 (5
6.96) %3,%0 *Jcorrelation C-2
CyoH1sN>0O4 0 134.93
H-13 (5 7.40) °J correation C8
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s i S N R S S

— 146

—1i4H

—1582

154

=156

57d 5 HMBC

5 NMR (Table 2)

25
H,C
18
20
23
21
22

5

Table2 NMR spectral data of 5
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1H _1H

number | moiety H B¢ cOSY HMQC HMBC
1 0
2 C 155.30 H3 (), H4 (),
H-6 (3J)

3 CH 6.47 (d, 3.2) 109.02 H-4 C-3 H-4 (3J), H-6 (3J)
4 CH 6.96(d,3.2) |107.73 H-3 C-4 H-3 (3J)
5 C 147.51 H-3 (3J), H-4(3))
6 CH 450 (d, 5.8) 55.93 C-6
7 OH 5.36 (t, 5.8)
8 c 134.93 H-13 (%))
9 N
10 N

H-13 (3J), H-15 (3J),
1 C 136.49 s

H-17 (GJ)

12 C 120.77 H-16 (3J)
13 CH 7.40 (d, 2.2) 100.69 H-15" C-13 H-15 (3J)

H-13 (2J), H-15 (3J),
14 C 155.13

H-16 (3J), H-25 (3J)
15 CH | 7.10(dd,2.2,9.1) | 11885 | H-13",H-16 | C-15 | H-13(3J), H-16 (X))
16 CH 7.65(d, 9.1) 111.59 H-15 C-16
17 CH, 5.65 (3) 52.30 C-17 | H-19(J), H-23 (3))
18 C 137.67 H-17 (2J)
19 CH | 7.19-7.23(m) |127.44 H-20 C-19 H-17 (J)
20 CH | 7.29-7.30(m) |128.80 H-19 C-20

H-19 (3J), H-20 (4J),
21 CH | 7.25-7.27(m) |127.76 c-21

H-22 (3J), H-23 (3J)
22 CH | 7.29-7.30(m) |128.80 H-23 C-22
23 CH | 7.19-7.23(m) |127.44 H-22 C-23 H-17 (J)
24 o)
25 CHsz 3.84(s) 55.83 C-25

"~ long range coupling




n z 317
N2
(-28

51b 5
39



I1. 1-Benzyl-3-(5-substituted-2-furyl)-5-methoxy-1H-indazole
(8a— 8d, 9a— 9h, 10a— 10f)

Scheme 7°+% 4
5-(1-benzyl-5-methoxy-1H-indazol-3-yl)
-2-furoic acid (6) (thionyl chloride)
(chlorination) 5-(1-benzyl-5-methoxy-1H-indazol-3-yl)

-2-furoyl chloride (7)
(8a— 8d) (9a— 9h)

(10a— 10f)
9 (hydroxylamine)
-NH, -OH 7
-NH, hydroxylamine
7 (toluene)
99
10d 10e
dimethyl 10d 10e
9 10a



HsCO
COOCHs

T

(14.5 %) 4

(3)
HSCO\QjV—@»COOH
N o
O
HC
(945 %) ©

H3CO ¢(b) / \

| COCI
o)
N
H2C
(C) 7 (e)
HaCO / HsCO. / \ HaCO. /
COOR CONHR’ | CONHR"
| o
N N
N
| | |
H2 H2
8a-8d 9a- gh 10a-10f
8a R = CHCH; (28.4 %) %a R =H (29.6 %) 10a R'=CHCOOCH  (351%
80 R=CHCH,CHz (415 %) 9 R'=CH (733 %) 10b R"=CH(CHCOOCH; (295 %)
8c R = CH(CH)2 (16.6 %) 9 R = CHCHz (183 %) 10c R'= CH(CHCgH5)COOCH;  (23.8 %)
"= 0,
8d R = ChCH, CH,CHs (126 %) 9d R =CHCH.CH;  (29.7 %) 10d R"= CH[CH(CH})2]COOCH;  (20.9 %) .
%R = CH(CH), (118%) 10e R"= CH[CHCH(CHg),]COOCH; (23.24/;)9 .
o R = CHCH,CH,CHs (546 %) 10f R" = CH[CH(CH)CH,CH]COOCH;  (47.9 %)

9R'=OH (100 %)
9hR'= CHCH,OH (23 %)

Scheme7. (a) NaOH, MeOH, H,O (b) SOCl,, CH,Cl> (c) R-OH, toluene,
(d) NH2R, toluene  (e) NH2R"(R" = amino acid methyl ester), NaOH, H,O, toluene
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11-1. 5-(1-benzyl-5-methoxy-1H-indazol-3-yl)-N-methyl-2-furamide (9b)

Scheme7 9b
11-2. 9b
9b: R ( ; =1:2)
0.29 88.5- 90.0

(EIMS) ( 9b-19)
(m/z 361)
Co1H19N303 ( %-1b)

25

|
L]
o L
3 BT

24

9b-1a ob (EIMS)
uv

3401 nm(loge=4.21) 221.5nm(loge=452) 2055nm
(loge=4.63)
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IR ( 9%-2)

3301.3cm™*  amino group 1651.0 cmi*  carbonyl
group 1577.8 cmi*  imino group
"|| 4 LTV
ui I\ .l 1 i | { | I
o 1| | | I |
= I LA I |
" 11 (I |I! |
;o (!
“ - 0
A |
..... = 2 x
%b-2 9b (IR)
NMR
NMR DM SO-d; 9%b
NMR
'H-NMR ( 9b-3 19
C21H19N3O3
'H-'H cosy ( 9-4a 9b-4b)
amide
o 2.80(3H,d,
J=46H2 formamide group H-18
O N

0 387 (BH, ) 0O 569 (2H, 9
methoxy group H-27  benzyl group H-19



L]
|

Z. 0000

9-3 9b 'H-NMR (DMSO-ds, 200 MHZ)

? H-4 H-3 amide
o
714 (1H, d, J=35Hz) o 7.25- 7.27 (1H, m) 0
7.14— 7.34 (BH, m) H-21,
H-22, H-23, H-24  H-25 indazole
H-15 H-13 indazole
o
713 (1H,dd, J41513=22Hz, J 1516 = 9.1 Hz) & 7.53(1H, d,
Jhas13 =22 H2) o 767 (1H,d, Jy.1516=9.1H2)
H-16 amide
H-17 o 8.37 (1H,
g, J=4.6 H2)
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L7.a
7.4
Lsa
[
i
[
|
] | Ppm
+la 7.8 : 7.0

9b-4b 9b H-'H cosy
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BC-NMR ( D5 19

C,1H19N30O5 9b 21
2
e fd DERISRIBTEE B
¥ rcoce mEomnesgres
TERT Stz 01T 1
| | | ) 1 [ |
26
27 o/ 14
H3C/
/
[ 10
16
21 oo 19
22
25
= 2 g R "
5 3 B ﬂ“ 12158 3 % (2] 24 1
| ; |
| l Ln/
| |
am-.ul --im,n'.'.w Mll Ay Iww.' e "'Mw.wli-\\w-"mmm
i P PR TR 0 e i MR ) T e [ b e
13
%b-5 9 BC-NMR  (DMSO-ds, 50 MH2)

HMQC ( 9%-6a 9b-6b) HMBC ( 9b-7a 9b-7b,
9b-7c, 9b-7d)
0 2588, 0 5250 & 55.84
formamide group C-18, benzyl group C-19  methoxy
group C-27



£
= 5/183
115 = =a
— |
9b-6a ob HMQC
0 10858 & 115.05 ?
C-4 C-3 o 100.89, & 111.73
o 119.09 indazole C-13, C-16
C-15 0 12744, d 127.44, d 127.84, d
12883 & 128.83 5
Co1H19N303 9b 21
8
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9b-6b 9% HMQC

C-18 (5 25.88) H-17 (5 8.36)

HMBC
2J correlation C-19 (5 5250) & 718 722 (2H, m) 3J
correlation 0 7.18- 7.22 (2H, m) H-21 H-25
HMQC
> 127.44 c21 C-25
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C-13 (5 100.89) H-15(5 7.13) °*Jcorrdation C-4 (5 108.58)

H-3(5 7.25- 7.27) “Jcorrdlation C-3 (3 11505 H-4(d 7.14)

?Jcorrelation C-15(® 119.09) H-13(® 7.53) °Jcorrdation
5 121.16 H-16 @ 7.67) >Jcorrdation

C-12 C-14
C-21,25@( 12744) H-19(5 5.69)
d 7.27- 7.34 (2H, m) 3] 2J correlation HMQC
5 128.83 C22 C-24
5 12784 H-21,25 (5 7.18- 7.22) 3)

correlation C-23 HMQC
5 7.22— 7.25 (1H, m) H-23 C-22,24

(5 128.83) H-21, 25 (5 7.18- 7.22) H-24, 22 (5 7.27— 7.34)
23 3Jcorreation 5 13653 H-19 (5 5.69), H-15 (5

713) H-13 (3 7.53) 3J correation c-1n
> 137.40 H-19 @ 5.69) H-22, 24 @ 7.27- 7.34)
2 3Jcorrelation C-22 5 147.35
H-4 7.14) H-3(d 7.25- 7.27) 23 3Jcorreation
C-5

.lfL-rl. ,.-Irll

m 1a
]
—i00

—1in

=130

=140
| pem

9b-7c 9 HMBC



& 149.87 H-4 & 717) H-3 (@ 7.25- 727) 33

?J correlation C-2 > 155.50
H-27 @ 3.87),H-13(® 7.53) H-16(® 7.67) 33,240 3
correlation C-14 0 121.16
C-12 515852  H-18 (5 2.80) H-17 (5
7.67) 3] 2Jcorrdation C-6
C,1H19N30O3 0 134.09
H-13 (3 7.53) *Jcorrdation C-8

I5857)

Tr
(155.5
14

9b-7d 9 HMBC

(Table 3)




Table3 NMR spectral data of 9b
1 1
. 1 13 H-"H
number | moiety H C HMQC HMBC
Ccosy
1 0
2 C 149.87 H-3 (3J), H-4 (J)
7.25- 7.27 )
3 CH 115.05 H-4 C-3 H-4 (2)
()
CH | 7.14(d,35) | 10858 H-3 C-4 H-3 (3)
5 C 147.35 H-3 (3J), H-4 (3J)
H-17 (%), H-18
6 C 158.52 .
(9
0
C 134.09 H-13 (3J)
N
10 N
H-13 (3J), H-15
11 C 136.53
(J), H-19 (3J)
12 C 121.16 H-16 (3J)
13 CH | 7.53(d,2.2) | 100.89 H-15"- C-13 H-15 (3J)
H-13 (3J), H-16
14 C 155.50 . .
(J), H-27 (3J)
7.13 (dd, H-13", 3
15 CH 119.09 C-15 H-13 (3J)
2.2,9.1) H-16
16 CH | 767(d,9.1) | 11173 H-15 C-16
17 NH | 8.36(q,4.6)
18 CHs | 2.80(d,46) | 25.88 C-18 H-17 (°J)
H-21 (3J), H-25
19 CH; 5.69 (s) 52.50 C-19 e
H-19 (2J), H-22
20 C 137.40 . R
(°J), H-24 (°J)
7.18- 7.22 H-19 (3J), H-22
21 CH 127.44 H-22 C-21 ,
() (‘I
22 CH 7.27- 7.34 | 128.83 H-21 C-22 | H-21(X), H-24
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(m) W)
7.27- 7.30 H-21 (°J), H-25
23 CH 127.84 C-23 .
(m) )
7.27- 7.34 H-22 (3J), H-25
24 CH 128.83 H-25 C-24 ,
(m) )
7.18- 7.22 H-19 (%), H-22
25 CH 127.44 H-24 C-25 ,
(m) ‘9
26 O
27 CHs 3.87 (9 55.84 C-27

- long range coupling
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11-3. Methyl {[5-(1-benzyl-5-methoxy-1H-indazol 3-yl)furoyl]amino}
acetate (10a)
Scheme 7
10a

11-4. 10a

10a; R ( : =1:1) 0.29
173.5174.1

(EIMS) (  10a1d)
(miz 419)
CaaH21N50s ( 10a1b)
(10b  10f)

10a-1a 10a (EIMS)
uv

344.0 nm ( log e = 4.66) 226.8 nm (log e=4.77) 209.0
nm (log e =4.83)

IR ( 10a2



3314.6 cm'*  amino group 1757.5 cm*
carbonyl group 1637.7 cm*  imino group

i 27 1 "
" 25
hl-x 1111111 : .'2--6-- 25 m Y
10a-2 10a (IR)
NMR
NMR DMSO-ds 10a
NMR

'H-NMR (  10a3)

21
CusHo1NzOs 'H-"H
COosy (  10a4a 10a-4b) NOESY (  10aba,
10a-5b) methyl ester
0 3.66 (3H, 9 methyl ester group H-31
@)
o 387 (3H, 9 H-29




|

PRT

1% 13

L

v | g

e
i
5 |1
al&lE

|J
=

(DM SO-dg, 200 MH2)

'H-NMR

10a

10a-3

amide

& 403 (2H, d, J = 59 Hz) & 570

H-18

benzyl group H-21

(2H, 9
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=1 [
|
10a-4a 10a 'H-'H COSY
? H-4 H-3 amide
o
717 (1H,d,J=36Hz 0 7.34(1H, d,J=3.6 H2)
5 7.19- 7.32 (5H, m) H-23,
H-24, H-25, H-26  H-27 indazole
H-15 H-13 indazole
o
713 (1H, dd, J 1513 = 22 Hz, J 1526 = 9.1 Hz) & 7.52 (1H, d,
J 1513 = 2.2 H2) 5 7.70 (1H, d, J 1516 = 9.1 H2)
H-16 amide
H-17 5 8.83 (1H,
t, J=591 Hz)



=7.6

7.8

Fpom

T v T 1 1
ppm . 7.6 ¥ 7.2 7

10a-4b 10a H-'H cosy

O 20
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BT o
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I — = 25 . :_ Agm

10a-5a 10a  NOESY
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10a-6 10a “C-NMR (DMSO-ds, 50 MH2)

HMQC ( 10a7a, 10a7b, 10a-7c) HMBC (

10a-8a, 10a-8b, 10a-8c¢)
0 40.77, d 52.04, & 52.52

0 55.86 C-18, methyl ester group C-31,
benzyl group H-21  methoxy group C-29
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0 108.72 o 116.14
C4 C-3
11183 o 119.16
C-13,C-16  C-15
0 127.86, &6 12886 o 128.86

9

0 100.81, &
indazole
0 127445 127.44,

S C23H21N305
10a 23 9
5 Q
|!l.l JI I'I";JJ‘Q i
E _II 3 )
l .
| | ! —a0a
__ 1l | |
B :1%*;‘“___ .?121 ‘ —1i0
; 13 Ll
= 3:3 _ﬁg |
__. §|5| ——H 120
1
£
10a-7c 10a HMQC
HMBC C-15 (3 119.16)
H-13 (3 7.52) 3Jcorrelation 5 121.18 H-16 (5 7.70)
3J correlation C-12 C-14
> 127.44 H-21 (@ 5.70) >Jcorrelation
0 127.44 C23 C-27
HMQC 0 719- 7.25
(2H, m) H-23 H-27 0 127.86
H-23, 27 ® 7.19- 7.25) 3] correlation C-25
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28

29 _O
HsC

HMQC & 7.25- 7.28 (1H, m)

H-25 0 128.86
C-24 C-26 HMQC
0 7.28- 7.32(2H, m) H-24 H-26
20
1 ol il |
14 _A o ran w23
X |
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5 136.55 H-15 (5 713) H-13 (d 752) °J

correlation C-11 o 137.39
H-21 (5 570) H-24, 26 (5 7.28— 7.32) A
correlation C-22 0 146.59
H-4 G 7.17) H-3(5 7.34) 2 *Jcorreation
C-5 5 150.32 H-4 & 7.17)
H-3 @ 7.34) °J 2J)correlaion C-2
5 155.56 H-29 @ 3.87) H-16( 7.70)
*J correlation C-14 5 121.18
c-12 5 158.27 H-18 (3 4.03)
H-17 @ 8.83) %) 2Jcorrdation C-6
5 170.54 H-31 (5 366) H-18 (5 4.03)
%) 2Jcorrelation C-19
Cy3H51N3O5 0 133.92
C-8
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10a

NMR

(Table 4)

10a
Table4 NMR spectral data of 10a
Hl_ Hl
number | moiety H B¢ HMQC HMBC
COSY
1 o)
2 C 150.32 H-3 (3J), H-4 (J)
3 CH | 7.34(d,36) | 11614 | H-4 C-3 H-4 (3)
4 CH | 7.17(d,3.6) | 10872 | H-3 C-4 H-3 ()
5 C 146.59 H-3 (CJ), H-4 (3J)
6 C 158.27 H-17 (3J), H-18 (3J)
7 o)
8 C 133.92 H-13 (3J)
9 N
10 N
1 ® 136.55 H-13 (), F-15 (),
H-21 (3J)
12 C 121.18 H-16 (3J)
13 CH | 752(d,2.2) | 100.81 | H-15"- | C-13 H-15 (3J),
14 C 155.56 H-13 (), K16 (V)
H-29 (3J)
15 CH 7.13(dd, 119.16 | H-13", | C-15 H-13 (3J)




2.2,9.1) H-16
16 CH | 770(d,9.1) | 11183 | H-15 | C-16
17 NH | 8.83(t,5.9)
18 CH, | 403(d,59) | 40.88 | H-17 | C-18
19 C 170.54 H-18 (3J), H-31 (3J)
20 o)
21 CH; 5.70 () 52.52 c-21
H-21 (3J), H-24 (3)),
22 C 137.39 5
H-26 (3J)
7.19-7.25 . )
23 CH - 127.44 | H-24 | C-23 H-21 (3J), H-24 (2J)
m
7.28-7.32 .
24 CH 128.86 | H-23 | C-24 H-26 (3J)
(m)
7.25-7.28
25 CH 127.86 C-25
(m)
7.28-7.32 .
26 CH 12886 | H-27 | C-26 H-24 (3J)
(m)
7.19-7.25 . )
27 CH - 127.44 | H-26 | C-27 H-21 (3J), H-26 (2J)
m
28 0
29 CHs 3.87 (9 55.86 C-29
30 o)
31 CHsz 3.66 (s) 52.04 C-31

- long range coupling
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indazole
6

indazole
6

indazole
6

1-benzyl- 3-(5-substituted-2-furyl) -5-methoxy-1H-

(8a— 8d

9a— 9h

10a— 10f)

1 4 5

1-benzyl- 3-(5-substituted-2-furyl) -5-methoxy-1H-

(8a— 8d

9a— 9h

10a— 10f)

1 4 5

1-benzyl- 3-(5-substituted-2-furyl) -5-methoxy-1H-

(8a— 8d

%9a— 9h
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10a— 10f)

1 4 5



1-Benzyl-3-(5'-hydroxymethyl-2'-furyl) indazole ( YC-1 )
6-methoxy derivatives
YC-1 5-methoxy derivatives

YC-1 5-methoxy derivatives
methyl 5-(1-benzyl-5-methoxy-1H-indazol
-3-yl)-2-furoate (4) [5-(1-benzyl -5-methoxy-1H-indazol-3-yl)-2-furyl]
methanol (5) 5-(1-benzyl-5-methoxy-1H-indazol-3-yl)-2-furoic acid
(6) substituted 5-(1-benzyl-5-methoxy-1H-indazol-3-yl)-2-furoate (8a
8d) 5-(1-benzyl-5-methoxy-1H-indazol3-yl) -N-substituted-2-
furamide (9a — 9h) methyl-substituted-{ [ 5-(1-benzyl-5-methoxy-

1H—-indazol-3-yl) furoyllamino} acetate (10a— 10f)

YC-1
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(

)

Merck
Ammonia solution (32%)
1-Butanol (n-butyl acohol) (ACS grade ; 99.5%)
Hydrochloric acid (37%)
Hydroxylamine (solution 50% in water)
Potassium bromide (Uvasol® grade)
Tetrahydrofuran (ACS grade ; 99.5%)
Thionyl chloride (99.5%)

) L ancaster

Benzyl chloride (99%)

Boron trifluoride diethyl ether complex (99%)
Hydrazine hydrate (98%)

Methylamine (40% solution in water)

Sodium borohydride, powder (98%)

) Fluka

Butylamine (99%)

Ethylamine (70% aqueous solution)
| sopropylamine (99%)
Propylamine (99%)

) Tedia

Absolute ethanol (99.5%)
1,2-Dichloroethane (ACS grade ; 95.5%)
Ethanolamine (99.8%)

1-Propanol (n-propyl alcohol) (99%)
2-Propanol (isopropyl alcohol) (99%)

) Acros ;
m-Anisoyl chloride (99%)

[ron(l11) chloride, anhydrous (98%)
Methyl 2-furoate (98%)

Lead(1V) acetate, stabilized (95%)

) Sgma
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Glycine methyl ester hydrochloride (99%)
L-valine methyl ester hydrochloride (99%)
L-alanine methyl ester hydrochloride (99%)
L-phenylaanine methyl ester hydrochloride (99%)
L-leucine methyl ester hydrochloride (99%)
L-isoleucine methyl ester hydrochloride (99%)

()
Calcium chloride, granular (90%)
Glacial acetic acid (synthesis grade)
Magnesium sulfate anhydrous
Sodium carbonate, anhydrous (synthesis grade)
Sodium hydroxide (synthesis grade)

() Merck ;
Chloroform-d, (for NMR spectroscopy ; 99.8%)
Dimethyl sulfoxide-ds (for NMR spectroscopy ; 99.8%)
Dichloromethane (guaranted reagent ; G. R.)
Ethyl acetate (quaranted reagent ; G. R.)
n-Hexane (ACS grade)
Methanol (ACS grade)
Methanol (Uvasol® grade ; 99.9%)

() Tedia
Chloroform (ACS grade)

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

()
Ethanol (95%)

72



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

() (Mass Spectrophotometer)
El Mass VG Patform I GC-MS instrument
0ev 32ev 12¢eV mz (

)

() (Nuclear Magnetic Resonance Spectrometer)
Bruker Advance DPX-200
FT-NMR  Spectrometer Bruker AMX-400 FT-NMR
Spectrometer (
) o (ppm) TMS
(tetramethylsilane) 0 ppm (J) Hz
S (snglet) d (doublet) t

(triplet) ¢ (quartet) dd (double

doublet) br (broad) m (multiplet)

() (Infrared Spectrophotometer)
Nicolet Impact 400 FT-IR
Spectrophotometer (Potassium bromide)

cm?

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

A mad nm
() (Element Andyzer)
Perkin Elmer PE 2400 Series II CHNSO
Andyzer + 0.4% (
)
() (UV Equipment)

CAMAG UV-Cabinet I 254 nm
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366 nm

()
Merck TLC duminium sheets silicagd 60
F254 pre-coated 25 sheets 20 x 20 cm  layer thickness 0.2 mm

()
Merck slica gel 60 (70— 230 mesh)
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|. Methyl 5-(1-benzyl-5-methoxy-1H-indazol-3-yl)-2-furoate (4)
(1) Methyl 5(3-methoxybenzoyl)-2-furoate (1)
(FeCly) 325 (0.2 ) 2 ?
(methyl 2-furoate) 37.8 (0.3 ) 200

(CH,Cl,) 3
(3-methoxy benzoyl chloride) 50  (0.29 )
12
250
5% (Na,CO»)
(MgS0,)
(n-hexane) 1 (2834
) 37.6 %
1: R ( ) 025 78.1-79.0

(EIMS) ( 1-1): m'z 260

uv A max (MeOH) nm (loge ): 291.2 (4.24), 219.2 (4.16),
205.6 (4.13)

IR ( 120 v (KBryem® 1739.9 (C=0), 1666.6 (C=N)

C14H1205
C% H%
6461 4.65
6463 4.68

'H-NMR (DM SO-dg, 200 MH2)3 (ppm) (  1-3)
3.82 (3H, s, H-11)
3.87 (3H, s, H-19)
7.22-7.28 (1H, m, H-17)
7.43-751 (5H, m, H-3, 4, 13, 14, 15)

C-NMR (DMSO-dg, 50 MH2)3 (ppm) ( 1-4)
52.46 (C-11) 55.55 (C-19) 114.00 (C-17)
119.19 (C-4) 119.68 (C-3) 121.35 (C-14)
121.80 (C-13) 130.14 (C-15) 137.53 (C-12)
16



146,57 (C-2) 152.86 (C-5) 158.25 (C-16)

159.49 (C-6) 181.75 (C-8)
(2) Benzylhydrazine
100.12 (2 ) (hydrazine hydrate) 100
(methanol) 80
50.8 (0.4 ) (benzyl chloride)
(ethyl ether)
5%
benzylhydrazine 60 /1 mmHg

(3) Methyl 5[(EZ)-(benzylhydrazono)(3-methoxyphenyl)methyl]
-2-furoate (2)

5 (002 ) methyl 5-(3-methoxybenzoyl)
-2-furoate 100 (absolute ethanol  99.5 %)
1 (glacial acetic acid) 5
(0.04 ) benzylhydrazine 16
5%
2

(4) Methyl 5-(1-benzyl-5-methoxy-1H-indazol-3-yl)-2-furoate (4)

20 (lead tetraacetate) 200
2 50 0-5
30 100
(boron trifluoride etherate)
30
10 %
« 7 )
41 ) 14.5 %
4 R ( ) 023

138.1- 140.3
(EIMS) ( 4-1a): m/z362

uv A max (MeOH) nm (loge ): 344.0 (4.66), 225.4 (4.64),
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210.6 (4.81)
IR ( 42 v (KBr)em' 1723.9 (C=0), 1550.8 (C=N)

C21H15N204
C% H% N%

69.60 5.01 7.73
69.58 5.08 7.65

'H-NMR (DM SO-dg, 200 MH2)3 (ppm) (  4-3)
3.85 (6H, s, H-18, 27)
5.71 (2H, s, H-19)
7.13 (1H, dd, J = 9.1 Hz, 2.2 Hz, H-15)
7.22 (1H, d, J= 3.7 Hz, H-4)
7.25-7.32 (5H, m, H-21, 22, 23, 24, 25)
745 (1H, d, J= 2.2 Hz, H-13)
747 (1H, d, J= 3.7 Hz, H-3)
7.71 (1H, d, J= 9.1 Hz, H-16)

BC-NMR (DMSO-dg, 50 MH2)3 (ppm) ( 4-5)

52.07 (C-18) 52.59 (C-19) 55.74 (C-27)
100.21 (C-13) 108.81 (C-4) 112.00 (C-16)
119.23 (C-15) 120.39 (C-3) 121.31 (C-12)
12751 (C-21, 25) 127.88 (C-23) 127.85 (C-22, 24)
133.56 (C-8) 136,51 (C-11) 137.30 (C-20)
142.75 (C-5) 152.10 (C-2) 155.70 (C-14)
158.58 (C-6)

1. [5-(1-Benzyl-5-methoxy-1H-indazol-3-yl)-2-furyl]methanol (5)

(calcium chloride granular) 10 (0.09

) sodium borohydridel0  (0.26 ) 100
?  (THP 4 calcium
borohydride [Ca(BH,),] 3 (0.0083 ) 4

? calcium borohydride
6

?

( ; =11/ )

503 ) 10.8 %



5: R ( : =1:1) 041
134.3-135.0

(EIMS) ( 51a): m/z334

uv A max (MeOH) nm (loge ): 338.0 (4.19), 224.6 (4.46),
206.0 (4.45)

IR ( 52) v (KBr)cm™ 3347.9 (-OH), 1499.9 (C=N)

Ca0H15N205
C% H% N%

7184 543 838
7181 547 835

'H-NMR (DM SO-dg, 200 MH2)5 (ppm) ( 5-3)
3.84 (3H, s, H-25)
450 (2H, d, J = 5.8 Hz, H-6)
5.36 (1H, t, J = 5.8 Hz, H-7)
5.65 (2H, s, H-17)
6.47 (1H, d, J= 3.2 Hz, H-3)
6.96 (1H, d, J = 3.2 Hz, H-4)
7.10 (1H, dd, J = 9.1 Hz, 2.2 Hz, H-15)
7.19-7.30 (5H, m, H-19, 20, 21, 22, 23)
740 (1H, d, J = 2.2 Hz, H-13)
7.65 (1H, d, J= 9.1 Hz, H-16)

BC-NMR (DMSO-dg, 50 MH2)3 (ppm) ( 5-5)

52.30 (C-17) 55.83 (C-25) 55.93 (C-6)

100.69 (C-13) 107.73 (C-4) 109.02 (C-3)

111.59 (C-16) 118.85 (C-15) 120.77 (C-12)

127.44 (C-19, 23) 127.76 (C-21) 128.80 (C-20, 22)

134.93 (C-8) 136.49 (C-11) 137.67 (C-18)

142,51 (C-5) 155.13 (C-14) 155.30 (C-2)
I11. 5-(1-Benzyl-5-methoxy-1H-indazol-3-yl)-2-furoic acid (6)

2 (0.0055 ) 4 50 30
20 % (sodium hydroxide)
1 10 %

pH 2
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6(18 ) 94.5 %

6: R ( ; =1:.1) 051
233.2— 235.0

(EIMS) ( 6-1): m/z 348

uv ‘A max (MeOH) nm (loge ): 342.4 (4.40) 226.4 (4.49)
208.2 (4.67)

IR ( 62 v (KBr) cm® 3427.7 (-OH) 16119 (C=0O)
1540.6 (C=N)

C20H16N204
C% H% N%
6896 463 8.04
6894 467 803

'H-NMR (DMSO-dg, 200 MH2)d (ppm) ( 6-3)
3.41 (1H, br, H-17)
3.85(3H, s, H-26)
5.71 (2H, s, H-18)
7.14 (1H, dd, J = 9.2 Hz, 2.2 Hz, H-15)
7.19 (1H, d, J = 3.6 Hz, H-4)
7.22-7.30 (5H, m, H-20, 21, 22, 23, 24)
7.38 (1H, d, J= 3.6 Hz, H-3)
7.46 (1H, d, J= 2.2 Hz, H-13)
7.71 (1H, d, J= 9.2 Hz, H-16)

C-NMR (DMSO-dg, 50 MH2)8 (ppm) ( 6-4)

52,57 (C-18) 55.79 (C-26) 100.38 (C-13)
108.71 (C-4) 111.98 (C-16) 119.16 (C-3)
119.72 (C-15) 121.26 (C-12) 127.52 (C-20, 24)
127.89 (C-22) 128.86 (C-21,23)  133.77 (C-9)
136.52 (C-11) 137.34 (C-19) 144.08 (C-5)
151.61 (C-2) 155.63 (C-14) 159.56 (C-6)

V. Substituted 5-(1-benzyl-5-methoxy-1H-indazol-3-yl)-2-furoate
(8a 8d)
IV-1. Ethyl 5-(1-benzyl-5-methoxy-1H-indazol-3-yl)-2-furoate (8a)
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1 (0.0028 )
5 (0.042
chloride) (chlorination)

(toluene) 50 (excess)

) 28.4 %

8a: Rf (
141.4- 1446

(EIMS) ( 8al): m/iz348

100
(thionyl
16
50
1
5%

( :
8a (0.32

=6:1) 056

uv A max (MeOH) nm (loge ): 344.8 (4.52) 209.0 (4.71)

IR ( 82 v (KBr)em' 1704.3(C=0) 1564.5(C=N)

CuoH16N>04
C% H% N%
7020 536 744
7022 539 742

'H-NMR (DM SO-dg, 200 MH2)3 (ppm) (

1.32 (3H, t, J = 7.1 Hz H-19)

3.85 (3H, s, H-28)

432 (2H, g, J = 7.1 Hz, H-18)

5.72 (2H, s, H-20)

7.13 (1H, dd, J = 9.1 Hz, 2.2 Hz, H-15)
7.21 (1H, d, J = 3.6 Hz, H-4)

7.25-7.32 (5H, m, H-22, 23, 24, 25, 26)
7.46 (1H, d, J = 2.2 Hz, H-13)

7.47 (1H, d, J = 3.6 Hz, H-3)

7.72 (1H, d, J = 9.1 Hz, H-16)

BC-NMR (DM SO-dg, 50 MH2)3 (ppm) (

14.43 (C-19)
60.87 (C-18)

52,59 (C-20)
100.14 (C-13)
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112.05 (C-16) 119.35 (C-3) 120.31 (C-15)

121.31 (C-12) 127.49 (C-22,26) 127.89 (C-24)
128.87 (C-23,25)  133.60 (C-8) 13653 (C-11)
137.31 (C-21) 142.98 (C-5) 152.05 (C-2)
155.71 (C-14) 158.16 (C-6)

IV-2. Propyl 5-(1-benzyl-5-methoxy-1H-indazol-3-yl)-2-furoate (8b)

50 (excess) (n-propanol) 8a
( ; =9:1 )
8b (044 ) 415%
8b: R ( ; =90:1)
0.29 108.2-110.0

(EIMS) ( 8b-1): m/z390
uv A max (MeOH) nm (loge ): (342.1455) 213.4 (4.62)
IR ( 8b-2) v (KBr)em' 1724.2(C=0) 1545.7 (C=N)

C23H22N204
C% H% N%
70.75 568 717
70.76 568 714

'H-NMR (DM SO-dg, 200 MH2) (ppm) ( 8b-3)
0.96 (3H, t, J = 7.3 Hz, H-20)
1.71 (2H, g, J = 7.1 Hz, H-19)
3.84 (3H, s, H-29)
4.23 (2H, t, J = 6.6 Hz, H-18)
5.70 (2H, s, H-21)
7.13 (1H, dd, J = 9.2 Hz, 2.2 Hz, H-15)
7.18 (1H, d, J = 3.7 Hz, H-4)
7.21-7.34 (5H, m, H-23, 24, 25, 26, 27)
7.45-7.46 (2H, m, H-3, 13)
7.70 (1H, d, J = 9.2 Hz, H-16)

C-NMR (DMSO-dg, 50 MH2)3 (ppm) ( 8b-4)
10.50 (C-20) 21.87 (C-19) 52.60 (C-21)
55.66 (C-29) 66.23 (C-18) 100.11 (C-13)
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108.64 (C-4) 112.03 (C-16) 119.37 (C-3)

12036 (C-15)  121.30 (C-12) 127.48 (C-23, 27)
127.90 (C-25) 12887 (C-24,26) 13361 (C-8)
13653 (C-11)  137.25(C-22) 142.97 (C-5)
152.16 (C-2) 155.71 (C-14) 158.25 (C-6)

IV-3. Isopropyl 5-(1-benzyl-5-methoxy-1H-indazol-3-yl)-2-furoate
(8c)

50 (excess) (isopropanal) 8a
( ; =9:1 )
/ 8c (0.18 ) 16.6 %
8c: R ( ; =9:1)
0.29 106.6— 108.1

(EIMS) ( 8c-1): m/z390
uv A max (MeOH) nm (loge ): 342.0 (4.61) 223.1 (4.65)
IR ( 82 v (KBr)cm® 1723.9(C=0) 1657.7 (C=N)

C23H22N204
C% H% N%
70.75 568 717
70.72 563 720

'H-NMR (DM SO-dg, 200 MHZ)5 (ppm) (  8c-3)
1.32 (6H, d, J = 6.2 Hz, H-29, 19)
3.85 (3H, s, H-28)
514 (1H, q, J= 6.2 Hz , H-18)
5.71 (2H, s, H-20)
7.13 (1H, dd, J = 9.1 Hz, 2.1 Hz, H-15)
7.18 (1H, d, J = 3.7 Hz, H-4)
7.20-7.35 (5H, m, H-22, 23, 24, 25, 26)
743 (1H, d, J= 3.7 Hz, H-3)
748 (1H, d, J = 2.1 Hz, H-13)
7.69 (1H, d, J = 9.1 Hz, H-16)

C-NMR (DMSO-dg, 50 MH2)5 (ppm) ( 8c-4)
21.93 (C-29, 19) 52.60 (C-20) 55.62 (C-28)
68.52 (C-18) 100.10 (C-13) 108.56 (C-4)
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112.03 (C-16) 119.40 (C-3) 120.18 (C-15)

121.34 (C-12) 127.47 (C-22,26) 127.89 (C-24)
128.86 (C-23,25)  133.67 (C-8) 136,54 (C-11)
137.31 (C-21) 143.25 (C-5) 152.04 (C-2)
155.70 (C-14) 157.74 (C-6)

IV-4. Butyl 5-(1-benzyl-5-methoxy-1H-indazol-3-yl)-2-furoate (8d)

50 (excess) (n-butanal) 8a
( ; =9:1/ )
/ 8d (0.14 ) 12.6%
8d: Ri  ( : =9:1)
0.38 117.3- 119.2

(EIMS)( 8d-1): m/z404
uv A max (MeOH) nm (loge ): 342.8 (4.63) 210.6 (4.78)
IR ( 8d-2) v (KBr)em' 1729.0(C=0) 1627.2(C=N)

C24H24N20,
C% H% N%
7127 598 693
7129 599 692

'H-NM R (DM SO-dg, 200 MH2)3 (ppm) (  8d-3)
0.92 (3H, t, J= 7.1 Hz, H-21)
1.41 (2H, m, H-20)
1.67 (2H, m, H-19)
3.85 (3H, s, H-30)
4.28 (2H, t, J = 6.4 Hz, H-18)
5.71 (2H, s, H-22)
7.13 (1H, dd, J = 9.1 Hz, 2.3 Hz, H-15)
7.18 (1H, d, J = 3.7 Hz, H-4)
7.21-7.32 (5H, m, H-24, 25, 26, 27, 28)
7.45 (1H, d, J = 3.7 Hz, H-3)
747 (1H, d, J = 2.3 Hz, H-13)
7.71 (1H, d, = 9.1 Hz, H-16)

C-NMR (DMSO-dg, 50 MH2)3 (ppm) ( 8d-4)
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13.77 (C-21) 18.92 (C-20) 30,51 (C-19)

52.62 (C-22) 55.66 (C-30) 64.48 (C-18)
100.17 (C-13) 108.60 (C-4) 112.03 C-16)
119.34 (C-3) 120.34 (C-15) 121.32 (C-12)
127.49 (C-24, 28) 127.88 (C-26) 128.85 (C-25, 27)
133.64 (C-8) 136.55 (C-11) 137.28 (C-23)
143.00 (C-5) 152.20 (C-2) 155.72 (C-14)
158.21 (C-6)
V. 5-(1-Benzyl-5-methoxy-1H-indazol-3-yl)-N-substituted-2-furamide
(9a— 9h)
V-1. 5-(1-benzyl-5-methoxy-1H-indazol-3-yl)-2-furamide (9a)
8a
TLC
9a (042 ) 29.6 %
9a: R ( ) 057
271.1- 273.0

(EIMS) ( 9a1): m/z347

UV A max (MeOH) nm (loge ): 343.0 (4.30) 227.0 (4.41)
207.0 (4.51)

IR ( %2 v (KB)em' 1662.8(C=0) 1505.0(C=N)

C2oH17N3O3
C% H% N%
69.15 493 1210
69.19 491 1214

'H-NMR (DM SO-dg, 200 MH2)3 (ppm) ( 9a-3)
3.86 (3H, s, H-26)
5.69 (2H, t, H-18)
7.10 (1H, d, J = 0.82 Hz, H-15)
713 (1H, d, J=5.1 Hz, H-4)
7.24-7.30 (6H, m, H-3, 20, 21, 22, 23, 24)
742 (1H, s, H-17)
7.50 (1H, s, H-13)
758 (1H, d, J= 9.1 Hz, H-16)
7.83 (1H, s, H-17)



BC-NMR (DMSO-dg, 50 MHZ2)3 (ppm) ( 9a-4)
52.50 (C-18) 55.87 (C-26) 100.86 (C-13)
108.52 (C-4) 111.80 (C-16) 115.84 (C-3)
119.10 (C-15) 121.14 (C-12) 127.48 (C-20, 24)
127.84 (C-21) 128.83 (C-22,23) 134.08 (C-8)
136.51 (C-11) 137.40 (C-19) 147.19 (C-5)

150.12 (C-2) 155.48 (C-14) 159.63 (C-6)
V-2. 5-(1-Benzyl-5-methoxy-1H-indazol- 3-yl)-N-methyl-2-furamide
(9b)
9a
( ;
=12/ ) / %
072 ) 73.3%
Ohb: R ( ; =1.2)
0.29 88.5- 90.0

(EIMS)(  9b-1): m/z361

uv A max (MeOH) nm (loge ): 340.1 (4.21) 2215 (4.52)
205.5 (4.63)

IR ( 9-2) v (KBr) cm® 330L3 (-NH) 1651.0 (C=0)
1577.8 (C=N)

C21H19N305
C% H% N%
69.60 501 7.73
69.58 508 7.65

'H-NMR (DM SO-dg, 200 MH2)3 (ppm) ( 9b-3)
2.80 (3H, d, J = 4.6 Hz, H-18)
3.87 (3H, s, H-27)
5.69 (2H, s, H-19)
7.13 (1H, dd, J = 9.1 Hz, 2.2 Hz, H-15)
7.14 (1H, d, J = 3.5, H-4)
7.21-7.24 (5H, m, H-21, 22, 23, 24, 25)
7.25-7.27 (1H, m, H-3)
753 (1H, d, J= 2.2 Hz, H-13)
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7.67 (1H, d, J= 9.1 Hz, H-16)
8.36 (1H, g, J = 4.6 Hz, H-17)

C-NMR (DMSO-dg, 50 MH2)5 (ppm) ( 9b-4)

25.88 (C-18) 52.50 (C-19) 55.84 (C-27)
100.89 (C-13) 108.58 (C-4) 111.73 (C-16)
115.05 (C-3) 119.09 (C-15) 121.16 (C-12)
127.44 (C-21, 25) 127.84 (C-23) 128.83 (C-22, 24)
134.09 (C-8) 136.53 (C-11) 137.40 (C-20)
147.35 (C-5) 149.87 (C-2) 155.50 (C-14)
158.52 (C-6)
V-3.  5(1-Benzyl-5-methoxy- 1H-indazol-3-yl)-N-ethyl-2-furamide
(9¢)
9a
( ;
=11 ) / 9c (0.18
) 18.3 %
9c: R ( : =1:1)
0.23 154.5- 156.6

(EIMS) ( 9c-1): m/z 375

uv A max (MeOH) nm (loge ): 344.0 (4.43) 227.8 (4.54)
207.8 (4.60)

IR ( 92 v (KBr) cm® 330L3 (-NH) 1644.4 (C=O)
1571.2 (C=N)

C22H21N305
C% H% N%
70.38 5.64 11.19
70.37 5.63 11.23

'H-NMR (DM SO-dg, 200 MHZ)5 (ppm) ( 9c-3)
1.12 (3H, t, J = 7.1 Hz, H-19)
3.27 (2H, g, J= 7.1 Hz, H-18)
3.87 (3H, s, H-28)
5.69 (2H, s, H-20)



7.12 (1H, d, J = 2.2 Hz, H-15)

7.13 (1H, d, J = 3.6 Hz, H-4)

7.20-7.34 (6H, m, H-3, 22, 23, 24, 25, 26)
751 (1H, d, J = 2.2 Hz, H-13)

7.69 (1H, d, J = 9.1 Hz, H-16)

8.39 (1H, t, J = 5.7 Hz, H-17)

C-NMR (DMSO-dg, 50 MH2)3 (ppm) ( 9c-4)

15.13 (C-19) 33.69 (C-18) 52.48 (C-20)

55.78 (C-28) 100.80 (C-13) 108,52 (C-4)

111.77 (C-16) 115.02 (C-3) 119.14 (C-15)
121.15 (C-12) 127.43 (C-22,26) 127.84 (C-24)
128.84 (C-23,25)  134.09 (C-8) 13653 (C-11)
137.45 (C-21) 147.37 (C-5) 149.82 (C-2)

155.47 (C-14) 157.77 (C-6)

V-4. 5-(1-Benzyl-5-methoxy-1H-indazol3-yl)-N-propyl-2-furamide

(9d)
40 (excess) (n-propylamine) %9a
TLC check
( ;
=6:1/ ) od (0.32 )
29.7%
od: R ( ; =6:1) 0.31

103.2- 1035
(EIMS) ( 9d-1): m/z 389

uv A max (MeOH) nm (loge ): 344.0 (4.41) 227.8 (4.51)
207.6 (4.57)

IR ( 9d-2) v (KBr) cm® 33146 (-NH) 1637.7 (C=O)
1570.2 (C=N)
C3H23N304
C% H% N%
7093 595 10.79
7095 598 10.75
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'H-NMR (CDCl,, 200 MH2)3 (ppm) ( 9d-3)
1.00 (3H, t, J = 7.3 Hz, H-20)
1.70 (2H, g, J = 7.3 Hz, H-19)
3.44 (2H, q, J = 6.7 Hz, H-18)
3.90 (3H, s, H-29)
5.63 (2H, s, H-21)
6.79 (1H, t, J = 5.5 Hz, H-17)
6.93 (1H, d, J = 3.6 Hz, H-4)
7.07 (1H, dd, J = 9.1 Hz, 2.3 Hz, H-15)
7.18-7.34 (8H, m, H-3, 13, 16, 23, 24, 25, 26, 27)

BC-NMR (CDCl;, 50 MH2)8 (ppm) ( 9d-4)

11.22 (C-20) 22.76 (C-19) 40.72 (C-18)
53.30 (C-21) 55.50 (C-29) 100.01 (C-13)
108.66 (C-4) 110.75 (C-16) 115.54 (C-3)
119.06 (C-15) 121.62 (C-12) 126.80 (C-23, 27)
127.74 (C-25) 128.60 (C-24,26) 134.31 (C-8)
136.03 (C-11) 136.31 (C-22) 146.93 (C-5)
149.45 (C-2) 155.43 (C-14) 158.27 (C-6)
V-5. 5-(1-Benzyl-5-methoxy-1H-indazol-3-yl) -N-isopropyl-2-furamide
(%)
40 (excess) (isopropylamine) %9a
TLC check
( ;
=6:1/ ) % (015 )
11.8%
Oe: R ( : =6:1) 0.33
176.3- 176.6

(EIMS) ( 9-1): m/z389

uv A max (MeOH) nm (loge ): 344.0 (4.57) 227.2 (4.67)
208.0 (4.69)
IR ( 92 v (KBr) cm' 32880 (-NH) 1637.3 (C=0)
1566.1 (C=N)

C23H23N303
C% H% N%
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7093 595 10.79
7094 599 10.73

'H-NM R (CDCl,, 200 MH2)5 (ppm) ( 9e-3)
1.24 (6H, d, J = 6.6 Hz, H-29, 19)
3.86 (3H, s, H-28)
4.27 (1H, g, J = 6.6 Hz, H-20)
5.58 (2H, s, H-21)
6.57 (1H, d, J = 7.9 Hz, H-17)
6.88 (1H, d, J = 3.6 Hz, H-4)
7.02 (1H, dd, J = 9.2 Hz, 2.2 Hz, H-15)
7.13-7.31 (8H, m, H-3, 13, 16, 22, 23, 24, 25, 26)

C-NMR (CDCl;, 50 MH2)5 (ppm) (  9e-4)

2264 (C-29,19) 4108 (C-18) 53.31 (C-20)

55.40 (C-28) 99.84 (C-13) 108.64 (C-4)

110.78 (C-16) 11554 (C-3) 119.16 (C-15)
121.64 (C-12) 126.77 (C-22, 26)  127.74 (C-24)
128.60 (C-23,25)  134.32 (C-8) 136.05 (C-11)
136.29 (C-21) 146.99 (C-5) 149.43 (C-2)

155.41 (C-14) 157.44 (C-6)

V-6. 5-(1-Benzyl-5-methoxy-1H-indazol-3-yl)-N-butyl-2-furamide

(9f)
40 (excess) (n-butylamine) 9a
TLC check
( : =3.2/
) 50 % of (062 )
54.6 %
of: Re  ( ; =3:2)
0.23 146.3—- 146.6

(EIMS) (  9f-1): m/z403

UV A max (MeOH) nm (loge ): 344.0 (457) 227.0 (4.67)
208.4 (4.71)

IR ( 9f-2) v (KBr) cm' 330L3 (-NH) 1635.7 (C=0O)
1571.2 (C=N)
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C4H25N304

C% H% N%
7144 625 1041
7147 623 1044

'H-NM R (CDCl,, 200 MH2)3 (ppm) ( 9f-3)
0.95 (3H, t, J = 7.2 Hz, H-21)
1.37-1.48 (2H, m, H-20)
1.58-1.66 (2H, m, H-19)
5.58 (2H, s, H-21)
3.47 (2H, m, H-18)
3.89 (3H, s, H-30)
5.62 (2H, s, H-22)
6.78 (1H, t, J = 5.4 Hz, H-17)
6.92 (1H, d, J = 3.6 Hz, H-4)
7.07 (1H, dd, J = 9.1 Hz, 2.3 Hz, H-15)
7.17-7.34 (8H, m, H-3, 13, 16, 24, 25, 26, 27, 28)

®C-NMR (CDCls, 50 MH2)3 (ppm) (  9f-4)

13.54 (C-21) 19.91 (C-20) 3157 (C-19)
38.73 (C-18) 53.31 (C-22) 55.47 (C-30)
99.99 (C-13) 108.65 (C-4) 110.75 (C-16)
11554 (C-3) 119.05 (C-15) 121.63 (C-12)
126.78 (C-24,28)  127.73 (C-26) 128,59 (C-25, 27)
134.31 (C-8) 136.04 (C-11) 136.29 (C-23)
146.94 (C-5) 149.48 (C-2) 155.41 (C-14)
158.23 (C-6)

V-7 5-(1-Benzyl-5-methoxy-1H-indazol-3-yl)-N-hydroxyfuramide (99)

1 (0.0028 ) 6 100
5 (0.042 )
16
50
20 (0.303 ) (hydroxylamine,

solution 50 % in water) 1

50 % 90211 ) 10.0
%

196.1- 198.2



(EIMS) ( 9g-1): m/z 363

uv A max (MeOH) nm (loge ): 344.0 (4.43) 227.8 (4.54)
207.8 (4.60)

IR ( 992 v (KBr) cm' 31853 (-NH) 1642.4 (C=0O)
1561.0 (C=N)

C20H17N304
C% H% N%
66.11 472 1156
66.14 4./5 1152

'H-NMR (DM SO-dg, 200 MHZ)5 (ppm) ( 9g-3)
3.87 (3H, s, H-27)
5.69 (2H, s, H-19)
7.10 (1H, d, J = 3.5 Hz, H-4)
7.15 (1H, d, J = 2.2 Hz, H-15)
7.22 (1H, d, J= 3.5 Hz, H-3)
7.25-7.31 (5H, m, H-21, 22, 23, 24, 25)
7.53 (1H, d, J = 2.2 Hz, H-13)
7.68 (1H, d, J = 9.2 Hz, H-16)
9.12 (1H, s, H-17)
11.20 (1H, s, H-18)

C-NMR (DMSO-dg, 50 MH2)3 (ppm) ( 9g-4)

52.50 (C-19) 55.87 (C-27) 100.99 (C-13)

108.26 (C-4) 111.75 (C-16) 115.15 (C-3)

119.07 (C-15) 121.13 (C-12) 127.48 (C-21, 25)

127.85 (C-23) 128.85 (C-22,24) 134.03 (C-8)

136.52 (C-11) 137.42 (C-20) 145.50 (C-5)

150.17 (C-2) 155.49 (C-14) 156.86 (C-6)

V-8. 5-(1-Benzyl-5-methoxy-1H-indazol-3-yl)-N-hydroxyethyl-2-
furamide (9h)
10 (0.164 ) (ethanolamine) (90)
50%
%h (0.02 ) 2.3%

Oh: R ( ) 041 83.1-

854
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(EIMS) ( 9h-1): mVz391

uv A max (MeOH) nm (loge ): 344.0 (4.49) 226.6 (4.61)
208.2 (4.68)

IR ( 912 v (KBr) cm® 33612 (-NH) 1657.7 (C=0)
1586.4 (C=N)

C22H21N30,4
C% H% N%
6751 541 10.74
6753 543 10.76

'H-NMR (DM SO-dg, 200 MHZ)5 (ppm) ( 9h-3)
351 (4H, m, H-19, 18)
3.86 (3H, s, H-29)
4.79 (1H, t, J = 5.4 Hz, H-20)
5.70 (2H, s, H-21)
7.12 (1H, d, J = 2.2 Hz, H-15)
7.13 (1H, d, J = 3.5 Hz, H-4)
7.24-7.34 (6H, m, H-3, 23, 24, 25, 26, 27)
7.50 (1H, d, J = 2.2 Hz, H-13)
7.69 (1H, d, J = 7.1 Hz, H-15)
8.30 (1H, d, J = 5.6 Hz, H-17)

BC-NMR (DMSO-dg, 50 MH2)& (ppm) ( 9h-4)

41.68 (C-19) 52.49 (C-18) 55.80 (C-21)
59.98 (C-29) 100.73 (C-13) 108.57 (C-4)
111.80 (C-16) 115.27 (C-3) 119.19 (C-15)
121.15 (C-12) 127.44 (C-23, 27) 127.86 (C-25)
128.85 (C-24, 26)  134.05 (C-8) 136.53 (C-11)
137.42 (C-22) 147.20 (C-5) 149.88 (C-2)
155.50 (C-14) 158.08 (C-6)
V1. Methyl-substituted-{ [ 5-(1-benzyl-5-methoxy-1H-indazol-3-yl)
furoyl]amino} acetate (10a— 10f)
VI-1. Methyl {[5-(1-benzyl-5-methoxy- 1H-indazol-3-yl)furoyl]amino}
acetate (10a)

€) 1 (0.0028 ) 6 100

5 (0042 )



16

50

(b) 2 (0.016 ) (glycine methyl ester

hydrochloride) 20 35 %

(@ 1
( :
=1:1/ ) 10a (041 )
35.1%
10a:; R ( : =1.1) 029
173.5174.1

(EIMS) ( 10a1): m/z419

uv A max (MeOH) nm (loge ): 344.0 (4.66) 226.8 (4.77)
209.0 (4.83)

IR ( 10a2)v (KBr) cm® 3314.6 (-NH) 17575 (C=O)
1637.7 (C=N)

Ca23H21N305
C% H% N%
6586 5.05 10.02
6588 5.09 10.05

'"H-NMR (CDCls-d; 200 MH2)3 (ppm) (  10a-3):
3.66 (3H, s, H-31)
3.87 (3H, s, H-29)
4.03 (2H, d, J= 5.9 Hz, H-18)
5.70 (1H, s, H-21)
7.13 (1H, dd, J = 9.1 Hz, 2.2 Hz, H-15)
7.17 (1H, d, J = 3.6 Hz, H-4)
7.19-7.32 (5H, m, H-23, 24, 25, 26, 27)
7.34 (1H, d, J = 3.6 Hz, H-3)
752 (1H, d, J = 2.2 Hz, H-13)
7.70 (1H, d, J = 9.1Hz, H-16)
8.83 (1H, t, J = 5.9Hz, H-17)

BC-NMR (CDCls-d;, 50 MH2)3 (ppm) ( 10a-4):
93



40.77 (C-18) 52.04 (C-31) 52.52 (C-21)

55.86 (C-29) 100.81 (C-13) 108.72 (C-4)
111.83 (C-16) 116.14 (C-3) 119.16 (C-15)
121.18 (C-12) 127.44 (C-23,27) 127.86 (C-25)
128.86 (C-24, 26) 133.92 (C-8) 136.55 (C-11)
137.39 (C-22) 146.59 (C-5) 150.32 (C-2)
155.56 (C-14) 158.27 (C-6) 170.54 (C-19)
VI1-2 .Methyl 2-{[5-(1-benzyl-5-methoxy-1H-indazol-3-yl)furoyl]
amino} propanoate (10b)
2 (0.014 ) L- (L-alanine
methyl ester hydrochloride) 20 2.9%
10a ( :
=3:2/ ) 10b
(035 ) 29.5 %
10b: R ( ; =32) 031
108.5-109.7

(EIMS) ( 10b-1): m/z433

uv A max (MeOH) nm (loge ): 344.8 (4.52) 227.0 (4.61)
208.0 (4.68)

IR ( 10b-2)v (KBr) cm® 33146 (-NH) 17545 (C=0O)
1637.3 (C=N)

Co4H2N305
C% H% N%
6650 535 9.69
6648 537 9.72

'H-NMR (CDCl; 200 MH2)3 (ppm) ( 10b-3):
1.56 (3H, d, J = 7.1 Hz, H-19)
3.79 (3H, s, H-32)
3.95 (3H, s, H-28)
4.78-4.85 (1H, m, H-18)
5.62 (2H, s, H-20)
6.95 (1H, d, J = 3.6 Hz, H-4)
7.06 (1H, dd, J = 9.1 Hz, 2.2 Hz, H-15)
7.18-7.32 (8H, m, H-3, 16, 17, 22, 23, 24, 25, 26)
A



7.40 (1H, d, J = 2.2 Hz, H-13)

BC-NMR (CDCl,;, 50 MH2)d (ppm) (  10b-4):

18.48 (C-19) 47.67(C-18) 52.30 (C-32)
53.36 (C-20) 55.51 (C-28) 99.92 (C-13)
108.18 (C-4) 110.70 (C-16) 116.35 (C-3)
11929 (C-15) 12169 (C-12) 126.83 (C-22, 26)
127.72 (C-24) 12859 (C-23,25) 134.24(C-8)
136.06 (C-11)  136.26 (C-21) 146.16 (C-5)
150.59 (C-2) 155.56 (C-14) 157.55 (C-6)

173.16 (C-29)

VI1-3. Methyl 2-{ [5-(1-benzyl-5-methoxy-1H-indazol-3-yl)furoyl]
amino}-3-phenylpropanoate (10c)

2  (0.009 ) L-
(L-phenylaanine methyl ester hydrochloride) 20 1.85 %
10a
( ; =2:1/ ) /
10c (0.33 ) 23.8 %
10c: R ( : =2:1)
0.38 81.0-83.1

(EIMS) ( 10c-1): m'z509

uv A max (MeOH) nm (loge ): 342.6 (4.77) 2245 (4.91)
212.3 (4.93)

IR ( 10c-2)v (KBr) cm* 3314.6 (-NH) 1744.2 (C=0)
1651.0 (C=N)

C3oH27N30s
C% H% N%
70717 534 825
70.73 538 824

'"H-NMR (DMSO-dg 200 MH2)d (ppm) ( 10c-3):
3.13-3.19 (2H, m, H-19)
3.65 (3H, s, H-38)
3.85 (3H, s, H-34)
4.72-4.74 (1H, m, H-18)

5.69 (2H, s, H-26)
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7.12 (1H, d, J = 3.7 Hz, H-4)

7.13 (1H, dd, J = 9.1 Hz, 2.1 Hz, H-15)

7.20-7.32 (10H, m, H-21, 22, 23, 24, 25, 28, 29, 30, 31, 32)
7.34 (1H, d, J = 3.7 Hz, H-3)

751 (1H, d, J = 2.1 Hz, H-13)

7.68 (1H, d, J = 9.1 Hz, H-16)

8.80 (2H, d, J = 8.0 Hz, H-17)

BC-NMR (DMSO-ds, 50 MH2)3 (ppm) ( 10c-4):

36.42 (C-19) 52.27 (C-18) 52,54 (C-38)

53.76 (C-26) 55.79 (C-34) 100.79 (C-13)
108.48 (C-4) 111.80 (C-16) 116.25 (C-3)
119.25(C-15) 12117 (C-12) 126.76-129.24 (C-21,
2223, 24, 25, 28, 29, 30, 31, 32) 133.95 (C-8)

13654 (C-11)  137.37 (C-27) 137.79 (C-20)
146.40 (C-5) 150,51 (C-2) 155.54 (C-14)

157.95 (C-6) 172.22 (C-35)

VI-4. Methyl 3-methyl-2-{[5-(1-benzyl-5-methoxy-1H-indazol-3-yl)
furoyl]amino} butanoate (10d)

2 (0.012 ) L- (L-vaine
methyl ester hydrochloride) 20 24%
10a ( ;
=2:1 ) / 10d
(026 ) 209 %
10d: Ri  ( : =2:1)
041 121.0-123.1

(EIMS) ( 10d-1): m/z 461

UV A max (MeOH) nm (loge ): 345.1(4.72) 2215 (4.89)
202.6 (4.75)

IR ( 10d-2v (KBr) cm® 34552 (-NH) 1744.2 (C=0O)
1637.3 (C=N)

Ca6H27N30s5
C% H% N%
6766 590 910
6765 592 913

9%



'H-NMR (CDCl; 200 MH2)& (ppm) ( 10d-3):
1.00-1.06 (6H, d, J = 5.1 Hz, H-32, 20)
2.29 (1H, m, H-19)
3.78 (3H, s, H-34)
3.93 (3H, s, H-29)
4.79 (1H, dd, J = 8.8 Hz, 4.9 Hz, H-18)
5.62 (2H, s, H-21)
6.97 (1H, d, J = 3.6 Hz, H-4)
7.06 (1H, dd, J = 9.1 Hz, 2.2 Hz, H-15)
7.13-7.31 (8H, m, H-3, 16, 17, 23, 24, 25, 26, 27)
7.43 (1H, d, J = 2.2 Hz, H-13)

BBC-NMR (CDCl,;, 50 MHZ2)5 (ppm) (  10d-4):

17.67 (C-32) 18.74 (C-20) 31.46 (C-19)
51.99 (C-18) 53.36 (C-34) 55.43 (C-21)
56.56 (C-29) 99.78 (C-13) 108.07 (C-4)
110.71 (C-16) 116.47 (C-3) 119.39 (C-15)
121.69 (C-12) 126.82 (C-23,27)  127.71 (C-25)
128,58 (C-24, 26) 134.27 (C-8) 136.06 (C-11)
136.23 (C-22) 146.13 (C-5) 150.85 (C-2)
155554 (C-14)  157.94 (C-6) 172.19 (C-30)

VI-5. Methyl 2-{[5-(1-benzyl-5-methoxy-1H-indazol-3-yl)furoyl]
amino}-4-methyl pentanoate (10e)

2 (0.012 ) L- (L-leucine
methyl ester hydrochloride) 20 24 %
10a (
=2:1/ ) /
10e (0.15 ) 23.2 %
10e: R ( : =2:1)
0.42 108.0-110.1

(EIMS) ( 10e-1): m/iz 475

UV A max (MeOH) nm (loge ): 341.7 (4.71)  222.5 (4.67)
210.2 (4.90)

IR ( 10e2)v (KBr) cm® 32946 (-NH) 1749.4 (C=0)
1639.6 (C=N)
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Cu7H29N305
C% H% N%
68.19 6.15 8%
68.20 6.1/ 882

'H-NMR (DM SO-dg, 200 MH2)3 (ppm) (  10e-3):
0.86-0.92 (6H, d, J = 5.9 Hz, H-33, 21)
1.55-1.88 (3H, m, H-20, 19)

3.65 (3H, s, H-35)

3.87 (3H, s, H-30)

4.46-4.55 (1H, m, H-18)

5.62 (2H, s, H-21)

5.70 (2H, s, H-22)

7.11 (1H, d, J = 1.4 Hz, H-15)
713 (1H, d, J = 3.3 Hz, H-4)
7.20-7.34 (5H, m, H-24, 25, 26, 27, 28)
7.37 (1H, d, J = 3.3 Hz, H-3)
7.55 (1H, d, J = 1.4 Hz, H-13)
7.69 (1H, d, J = 9.1 Hz, H-16)
8.75 (1H, d, J = 7.9 Hz, H-17)

BC-NMR (DMSO-dg, 50 MH2)5 (ppm) (  10e-4):

21.27 (C-33) 23.00 (C-21) 24,64 (C-20)
40.24 (C-19) 50.50 (C-18) 52.19 (C-35)
52.52 (C-22) 55.63 (C-30) 100.71 (C-13)
108.37 (C-4) 111.80 (C-16) 116.17 (C-3)
119.35 (C-15) 121.16 (C-12) 127.44 (C-24, 28)
127.85 (C-26) 128.84 (C-25,27)  134.01 (C-8)
136,53 (C-11) 137.40 (C-23) 146,52 (C-5)
150.50 (C-2) 155.48 (C-14) 158.18 (C-6)

173.18 (C-31)

VI-6. Methyl 2-{[5-(1-benzyl-5-methoxy-1H-indazol-3-yl)furoyl]
amino} -3-methyl pentanoate (10f)

2 (0011 ) L- (L-isoleucine methyl
ester hydrochloride) 20 2.2%
10a ( : =2:1/
) / 10f (062 )
47.9 %
10f: R ( : =2:1)



0.48 127.6:129.3
(EIMS) ( 10f-1): m'z475

uv A max (MeOH) nm (loge ): 343.6 (4.74) 227.6 (4.98)
217.5 (4.99)

IR ( 10f-2)v (KBr) cm® 32869 (-NH) 1744.3 (C=0)
1637.3 (C=N)

C27H20N305
C% H% N%
6819 615 884
6822 615 880

'H-NMR (DM SO-dg, 200 MH2)5 (ppm) ( 10f-3):
0.85 (3H, t, J = 5.4 Hz, H-21)
0.90 (3H, t, J= 5.9 Hz, H-33)
1.19-1.55 (2H, m, H-20)
1.96-2.02 (1H, m, H-19)
3.66 (3H, s, H-35)
3.87 (3H, s, H-30)
4.37 (1H, t, J= 7.5 Hz, H-18)
5.70 (2H, s, H-22)
7.11 (1H, dd, J = 8.7 Hz, 1.5, H-15)
7.12 (1H, d, J = 3.5 Hz, H-4)
7.21-7.33 (5H, m, H-24, 25, 26, 27, 28)
744 (1H, d, J= 35 Hz, H-3)
7.56 (1H, d, J = 1.5 Hz, H-13)
7.68 (1H, d, J = 8.7 Hz, H-16)
856 (1H, d, J = 7.9 Hz, H-17)

BC-NMR (DMSO-dg, 50 MHZ2)3 (ppm) ( 10f-4):

11.04 (C-21) 15.67 (C-20) 25.34 (C-33)
35.91 (C-19) 51.94 (C-35) 52,52 (C-22)
55.65 (C-30) 56.89 (C-18) 100.65 (C-13)
108.25 (C-4) 111.80 (C-16) 116.28 (C-3)
119.34 (C-15) 121.17 (C-12) 127.45 (C-24, 28)
127.84 (C-26) 128.83 (C-25,27)  134.03 (C-8)
13652 (C-11) 137.39 (C-23) 146.37 (C-5)
150.60 (C-2) 155.48 (C-14) 158.23 (C-6)

9



172.38 (C-31)
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()
(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 4 25
1 mg/ml -70
(4) Platelet-activation factor (PAF)— Sigma Chem. Co. USA
-20 0.9% NaCl
(5) Adenosine diphosphate (ADP)-

() (Platelet suspension)
EDTA EDTA
6mM 90 xg 10
(platelet-rich plasma) 500 x g 10

EDTA (2mM)  Bovine serum
dbumin (35 mg/ml)  Tyrode's solution (calcium free)

(500 % g) 10
EDTA  Tyrode's solution
Tyrode's solution (mM) NaCl
(136.8) KCI (2.8) NaHCO;(11.9) MgCl,(1.1) NaH,PO,(0.33)
CaCl, (1.0) and glucose (11.2) Coulter counter (Modd ZM)
4.5 x 10° platelet/ml 1mM
(Ca?) 30
() (platelet aggregation)
(turbidimetric method)
> Lumi-aggregometer (Model 1020, PayLon, Canada)
04 slicone
900 (900 rpm)
(DM SO) 05%
37 56

(%0)=[(A1-A2) + (Ar-Ap)] x 100%
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A= Tyrode's solution

MTT
MTT assay (cdl
proliferation) (percent of viable cells)
(cytotoxicity)
(succinate-tetrazolium reductase)
MTT
formazan
T o
9% ( 6 x 10°
cells'wells) 24
24 15%
100m
20
10miwels  MTT (
1/10) 4 100 ml/wells solubilization
solution formazan
(overnight) OD 590 nm
MTT ( 4 )
/
MTT 5 mg/ml - 250 mg
PBS (pH7.4) - - 50 mi
50 ml

Solubilization solution  ( )
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SDS 10 % - 109

HCI 0.01M 1M 1ml
DDW 100 ml
1.
(HL-60 cells) (proliferation)
1.
Indazole DMSO
-20 DSMO
0.1 % MDSO HL-60 cdlls " HL-60
cels (1 x 10° mL) 24-wel| 1
mL/well 37 95 %
5% CO, 72 MTT-proliferation
assay
2. MTT-proliferation assay
wdll 50u L
96-well plate 10u L MTT solution 37 4
DMSO (150 p L/wel)
ELISA reader 570 nm obs570 ¥

Proliferation (%) = Sample OD 55, / Cont. OD 579 X 100 %
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