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ooo0oO0oogo

oooO0o2,4-000000CDODOO0O0OO

ocoooaod
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L ,,/\\N,/u\\’,JL‘

: CO,Et 10
U

OO0O000(1.59g0500mmo) D0 00CDODOOODOODOOODOODODODODODDDOODQQ
mlb) DD OoooODO0ODO0DOooOoOooOO0oOooooboooooboooooboOobooooboDoooobono
OO0O00O0(Gs.omLOs00mmo) D000 O0COOO0OOOODOISO0200000000D000
OOD0OO0O(6s.omLOS00mmol) D0 0D0O0OO0OCDOOOOOODOOOODODODOODOIIS0O00
ooooooooDOoOooooOooOooooDOoooooDOooOoooD120000DO0O00OO
ocooooo240p0o0oooobooooobbooooobooooobDoooboooooooao
ooo0oooobObOO0oo0ooobOOo0DOoooObDO0O0oooODDO0OOo0OooODODOO0O0ODOnD4x 50mL)
Oo0ooco0oooooO0oo0ooO0ooO0oooooOO0oOO0oOoOooboO0Oa,so,) Docooooooooao
cooooooooooooboooooobbOooooboobooooobooboooobooDoDooooao 20
Oo0O0D0O0ooO0O0O0DO0oO0ooODbDO0OO0O0o0ODe0.0g064.50)0O

oooooo

“H NMR(CDCI,)0 & 14.45(broad sO0D,0 0 0 O O O 1H)O 6.33(s0 lah)O 4.32(q0 JO 7.10
HzO 2H)O 2.44(t0 JO 7.40HzO 2H)0 1.72-1.57(n0 2H) 0 1.35(t0 JO 7.30Hz0 3H) O 0.94(
t0 JO 7.40HzO 3H)O

000000
00003-0000-1H-5-0000000000000(2A)03-0000-1H-5-0000
000000 (2B)

ooDo0o0

[ HN=N HN-N 30
: o) W

[ EtO,C HoOC” X

E 2A 2B

L

0000002,4-000000000000 (28.090 150mmol)0 0 O (225mL)0 0 0 00O
0000D000(25m)000000000000000(31.6g0300mmol)d 0 0 0 0105
000000000000 0000000000000000000090000000
000000000000 00000000000000000000000000000
00000000 (Na,S0,)00000000000000000D0000000D0000 40
000000000000 000000000(5.0g021.60)000000000000
000000 (16.09058.40)0 000000

Doo000a0

00O H NMR(2A)(CDCI;)0 & 6.57(s0 1H)D 4.34(q0 JO 7.10HzO 2H)O 2.65(t0 JO 7.50H

z0 2H)O 1.71-1.59(m0 2H)O 1.33(t0 JO 7.20HzO 3H)D 0.92(t0 JO 7.30HzO 3H)O
oooooao

00001-000-3-0000-1H-5-0000000000

ooooo
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000 (6.09048.35mmol)0 0 0000000000000 O0O0(16.090 88mmol)d
0000000001600 000000000000000000900000
SN 0000000000 (4nl) 0000000000 080090003000000
0000000000000 20000000000000000000000
0000000000000 00000000000000000(12.090 810)

0

000
"H NMR(CDCl5)0 & 6.70(sO 1H)O 4.14(s0 3H)O 2.64(t0 JO 7.60HzO 2H)O 1.72-1.61(mO
2H)0 0.95(t0 JO 7.30HzO 3H)O
0Dooooo

00001-000-4-000-3-0000-1H-5-0000000000

gooaodad
[
[ Me

N—N
f PN
[ /\/kl’)\c‘o'on
E No,
0
000000 ((13.8mL)090o0 00 (7.18mL)O 750780 0 0 00000000 O0ODOODOAO
0o0oooDoo0ooDooDoo0ooDoooDl1-000-3-0000-1H-5-0000000000 (11
.5g068.4mmo) 00000080 ODDODODOODODODODODOODDODOODOODOODRDO
ooo0ooooobooooooooloDb o000 o0ooODooDoDOooOooDOooOdnb
0 e Y A B A B A B A B A B B B e N A A AR W A N A
D0000D0O000D0O0000O000D(5.090340 )0 H NMR(CDCI;)O & 6.90(broad s
00,0 ODDOODO1IH)O 4.20(s0O 3H)O 2.90(t0 JO 7.60HzO 2H)O 1.79-1.64(m0O 2H)O 1.02
(tO JO 7.40HzO 3H)O
goooaoad
0dodoo1l1-000-4-000-3-0000-1H-5-000000000O00O000OO0
gooaoad
[
[ ~ Me

N—-N
[ CONH,
E NO,
O
ooooDoo((r.2nLO9%8mmol) D000 O0DOODOI1I-000-4-000-3-0000-1H-5-0
000000000 (@3.3g015.5mmol)D0D0O0O03.5000000000000000GD0O
0o0oo0oDoo0ooDooDoo0ooDoo0ooDooDoooDooDoDooDoooDooboDooOoDao@omL)O d
0 e e e e A A O I O N A N A O
I I I I A 6 R A B R B A A e e e N N N N N N N RN
OD0DD0D0DD0(Na,$S0,)0 0000000000000 D0D0D0DDGDO (3.1g0 940 )0
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“H NMR(CDCI,)0 & 7.50(broad sOD,0 0O O OO 1H)O 6.08(broad sO0D,0 0 OO0 O 1H
YO 4.05(s0 3H)O 2.86(t0 JO 7.70Hz0O 2H)O 1.75-1.60(m0 2H) D 0.98(t0 JO 7.30HzO 3H)
O

0oo0o0oo

O0004-000-1-000-3-0000-1H-5-0000000000000

ooooo

[
[ Me
N—N

[ _ /i P
[ ‘ CONH2
[

NH,
[
a
0o0ooool1-000-4-000-3-0000-1H-5-0000000000000(3.2g01
5.0mmol) 000000 @EML) 00000 OD0ODDDOODO0(450mg)0 0 00 050psild 00
0 I e e e e A B A O N A O
0 R A R R W A W W A W R W R W
0o0o0o0oO@oHyoooooDoDbOoooDOooODoDOoDODOooDoDOoDODOooOooDOooODoDoOooDOoooag

000000 (2.090 730 )0

Dooooao

"H NMR(CDCI,)0 & 7.05(broad sO0D,0 O 00O O O 2H)O 4.07(s0 3H)O 2.75(broad sO D,0
0000 O2H)02.51(t0 JO 7.60Hz0 2H)O 1.69-1.50(mO 2H)O 0.95(t0 JO 7.30HzO 3H)

0

0Dooooo

00O005-000-1-000-3-0000-6,7-0000-1H-00 00 [4,3-d]J0O0000O-7

-0 0O

ogoogano

L

{

L

C

C

L

C

a

ocoooooc@o.5mb) 00D O0OD4-0D000-1-000-3-0000-1H-5-000000
ooooooo@.3d7.immol) D000 0O0O0DO0@O.SML) DO O0O0O0ODDDOODOOO
OCooOoooooOoOooooDb0O@.2nL0 15 Ymmol)J 0000100000 O00O0ODOO
ooooooboooobooosooooooboooooooossobooooooooboDnao
I I I I Ay O A N R M O A R A Y 2 N 1

y0O0ODODOOODO0OO0OOO0OO0OD0OO0O0O0O0D0O00000(Na,$0,) 00000000000
000O00000000300000000000000000000000000000
0000000000000 00000O0(560mgd360)0

oooooao

"H NMR(CDCI,)0 & 11.1(broad sOD,0 O 00 O O 1H)O 4.23(s0 3H)O 2.89-2.69(m0 4H)
01.85-1.71(n0 2H)O 1.37(t0 JO 7.50Hz0 3H)D 0.98(t0 JO 7.40HzO 3H)O

oooooao
000O01,5-0000-3-0000-6,7-0000-1H-0000([4,3-d]00000-7-00
ooooao
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0000O0004-000-1-000-3-0000-1H-5-0000000000000 (950mg
O5.2mmol)0 000 000 (450mg0 5.74mmol)0 0 00000 OO (1.1590 11.48mmol)O
D000 (7.5ML) 0000000000000 0000000O000(7.5mL)0072000
000000000 (360mgd360)0 0000000000 NMR(CDCI;)O & 11.18(broa
d sO0D,0 000 OO 1H)O 4.23(s0 3H)0 2.84(t0 JO 7.60Hz0 2H)O 2.51(s0 3H)O 1.84-1
.75(mO 2H) 0 0.98(t0 JO 7.30HzO 3H)O

Dooooo
00O001-000-3-0000-5-000000000-6,7-0000-14-00 00 [4,3-d]
Doooog-7-00

00000

0000004-000-1-000-3-0000-1H-5-0000000000000 (200ng0
1.09mmol)0 0000000000 (0.17nL01.2mmol)J 0000000 O (2.5mL)000
000000000000 O00000000(.5n)0024000000000000 (27
5mg0 96.20 )0 000000000000 198.5-200.50 0

Dooooao

"H NMR(CDCI,)0 & 11.40(broad sOD,0 0 00 O O 1H)O 4.29(s0 3H)O 2.91(t0 JO 7.60H
z0 2H)0 1.92-1.72(n0 2H)O 1.00(t0 JO 7.30HzO 3H)O

Dooooao
001005-0000-1-000-3-0000-6,7-0000-1H-0000[4,3-d]0 0000
-7-0 O

0Do0o0oa0

000O0004-000-1-000-3-0000-1H-5-0000000000000 (200ng0
1.09mmol)0 0000000000 (0.159nL0 1.2mmol)0 0000 0000 (0.336mL0 2.4
ommol)D 00000 DO0D0(.5mM)0000000000000000000000(2.5n
L)0DO36000000000000000000(115mg0370)00000000000
00 174-1790 O

oooooao

"H NMR(CDCI,)0 & 7.32-7.26(m0 5H)0 4.21(s0 3H)O 4.04(sO 2H)O 2.89(t0 JO 7.50Hz0
2H)0 1.90-1.75(n0 2H) 0 1.02(t0 JO 7.30Hz0 3H)O
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0oo11103,5-00000-1-000-6,7-0000-1H-0000T[4,3-d]O0D0O0O0O-7-00
ooooao

L
L
{
L
C
C

O

000000 4-000-1-000-3-0000-1H-5-000000C00000O0D0O(600mgO
3.3mmol)J 00 0DO0DO0O0O (0.38mLO 3.62mmol)D 0 0000 0ODODO((ImLO 7.25mmol)0 O

o000 o0ooo¢Umb)DODODODDODODODO0DODO0DO0ODODODODODDODODODOODOD @nL)DO O 480 0O
000000 o0DDoDoDoDO0oOoO0ogodssomgO71.30) 00000000 0O00ODDOO180-1820
O
O

Doooo
H NMR(CDCI;)0 & 11.00(broad sO0D,0 0 00 O O IH)O 4.22(s0 3H)O 2.84(t0 JO 7.60H
z0 2H)O 2.68(t0 JO 7.80HzO 2H)O 1.92-1.65(m0 4H)O 1.01(t0 JO 7.20HzO 3H)O 0.97(t
0 JO 7.30Hz0O 3H)O

0Dooooao
0002-0000-3-[4-[2-(5-000-1-000-7-000-3-0000-6,7-0000 -1H-
0000([4,3-d]00000-6-00)00001000035 000000 0
00000

1

O

OEt
OEt

OONN-O00O0O00DD0OCODO(nL)000O00000D05-000-1-000-3-0000 -
6,7-0 000 -1H-0 00 0 [4,3-d]0 00 00-7-00 (100mgd 0.454nmol)0 O O O O K,CO
,(188mg0 1.36mmol)0 0 0000000 O0D0O0O00O0300000000000000000
09/012,5850 0 0 00D OO0 O0D0O03-[4-(2-0000000)0000]-2-000000
0000 O0O0(188mgd 0.545mmol)D 0 ON,N-0000C0O0DO0O0O00@nL)D0O0C0O000O
0000000000000 0000O00000O00000O000000000
O(@3x 1ml)0 0 0000000000000 00O00O000O00 (Na,S0,)0 0
000000000000 O0002000000000000000000000
0000000000 (150mg0680)0 0000011200

oooo

"H NMR(CDCI,)0 & 7.10(d0 JO 8.60HzO 2H)O 6.76(d0 JO 8.40HzO 2H)O 4.49(t0 JO 5.20
HzO 2H)O 4.29-4.10(n0 7H)0 3.93(t0 JO O 7.00HzO 1H)O 3.65-3.20(mO 2H)O 3.09-2.81
(n0 6H)O 1.93-1.75(mO 2H)O 1.38(t0 JO 7.30HzO 3H)D 1.26-1.11(m0 6H)O0 0.99(t0 JO
7.30Hz0 3H) O

0Dooooao
0002-0000-3-[4-[2-(5-000-1-000-7-000-3-0000-6,7-0000 -1H-
0000([4,3-d]00000-6-00)0000]0000]100000

00000

O
O
O
O
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a
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DO0O00O0@onl)D 0000000 2-0000-3-[4-[2-(5-000-1-000-7-000 -3
-0000-6,7-0000-1H-0000[4,3-d]00000-6-00)0000]100000 5
S0 o000 oo (95mgdo0.196mmol)0 00000 (1OML)0 00000 OO0 (104mgd 0.98m
ml)D 00000 O0D01200000000000000000000000000000¢01
0000000000000 O0000O000O00000O000O00200000000
0000000000000 D0O0O00O0O0D0OO0DO0O0O0ODO0OOO0OODOODOO0GOoao (e
omgO 670 )0 O O 1710 O

Dooooao

"H NMR(CDCI,)0 & 7.13(d0 JO 8.40HzO 2H)0 6.77(d0 JO 8.60HzO 2H)O 4.50(t0 JO 5.00
HzO 2H)O 4.29-4.22(n0 5H)0 4.01(t0 JO 3.70HzO 1H)O 3.69-3.35(mO 2H) O 3.10-2.94(m
0 4H)O 2.84(t0 JO 7.50Hz0 2H)O 1.90-1.78(n0 2H)O 1.38(t0 JO 7.30HzO 3H)O 1.16(t
0 JO 7.00HzO 3H)O 0.97(t0 JO 7.40HzO 3H),
0003-[4-[2-(1,5-0000-7-000-3-0000-6,7-0000-14-00 0 O [4,3-d]
0D0O00O0-6-00)0000]0000]-2-000000000000

00000

O
OEt
OEt

0ooooo001,5-0000-3-0000-6,7-0000-1H-0000[4.3-d]00000O-7-
0 O (150mg0 0.728mmol)0 00000 00 09/012,5850 0000000000000 3-[4
(2-0000000)0000]1-2-000000000000(502mg0 1.45mmol)0 O O N,
N-OD0DODDD0D00D0O0O0@G)IDD0DO0D0DO0DO0DO0O00DO0DD0OO0OK,C0,(300mgd 2.18mmol
Yy0OODODODO24000000000000000000000000000000O0(200m
g0 58.40)0 000000000

Dooooao

“H NMR(CDCI,)0 & 7.10(d0 JO 8.40HzO 2H)0 6.75(d0 JO 8.60HzO 2H)O 4.47(t0 JO 5.00
HzO 2H)O 4.30-4.08(mO 7H)O 3.92(t0 JO 6.40HzO 1H)O 3.65-3.50(mO 1H) O 3.39-3.25(m
1H)O 2.91(d0 JO 6.30HzO 2H) O 2.82(t0 JO 7.70HzO 2H)O 2.75(s0 3H)O 1.90-1.70(nm
2H)O 1.20(t0 JO 7.30Hz0 3H)O 1.12(t0 JO 7.20HzO 3H)O 0.98(t0 JO 7.30HzO 3H)O
00000

00 3-[4-[2-(1,5-0000-7-000-3-0000-6,7-0000-1H-0 00 O [4,3-d]
D00O00-6-00)0000]0000]-2-0000000000

Dooo

O0Ooo0oooao
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000003-[4-[2-(1,5-0000-7-000-3-0000-6,7-0000-1H-00 00O [4,3
d]00000-6-00)0000]0000]-2-000000000000 (134mg0 0.258m
mol)DJODODDO0O000-0(01,20ml)0000000 00 (112mg0 1.06mmol)0 00 O O
002400000000000000000000000000000000GC0A0O0 (74ng
0780)00000000000017200

Ooooooo

“H NMR(CDCI,)0 & 7.13(d0 JO 8.30HzO 2H)O 6.78(d0 JO 8.30HzO 2H) O 4.48(t0 JO 4.60
HzO 2H)O 4.35-4.15(m0 5H)0 4.10-3.97(m0 1H)O 3.56-3.38(n0 2H)O 3.12-2.90(n0 2H)

0 2.83(t0 JO 7.80HzO 2H)O 2.76(s0 3H)0 1.89-1.71(n0 2H)O 1.16(t0 JO 7.00HzO 3H)
0 0.98(t0 JO 7.30HzO 3H) O

Dooooao
0002-0000-3-[4-[2-(1-000-7-000-3-0000-5-000000000 -6,7-
00O00-1H-0000[4,3-d]00000-6-00)0000]10000]000000000
00000

[ O

[ .

[ OEt

C OEt

[

L

0D000O001-000-3-0000-5-000000000-6,7-0000-14-000 O [4,
3-d]00000-7-00 (200mg0 0.77mmol)0 0 0000 00 09/012,5850 0 000000
003-[4-(2-0000000)0000]1-2-000000000000(510mg0 1.48mmol)
OO0OONN-O0O00O0O0C0O0O0O0@nL) 000000000000 00O0OK,C0,(318mg0
2.30mmol)0 00000480 00000000000000000000000000O
0 (145mgd 360 )0 0 O O

Dooooao

"H NMR(CDCl,)0 & 7.15(d0 JO 8.50Hz0 2H)O 6.84(d0 JO 8.50Hz0 2H)O 4.96(t0 JO O 4.
70HzO 2H)O 4.38(t0 JO 4.50Hz0 2H)O 4.24-4.07(n0 5H)0 3.95(t0 JO 6.50Hz0 1H)O 3.6
2-3.25(m0 2H)O 3.01-2.86(mO 4H)O 1.89-1.72(m0 2H)O 1.21(t0 JO 7.00HzO 3H)O 1.14(
t0 JO 6.80HzO 3H)O 0.98(t0 JO 7.30HzO 3H) O

Dooooao
0003-[4-[2-(5-0000-1-000-7-000-3-0000-6,7-0000-1H-00007[
4,3-d]00000-6-00)0000]10000]1-2-000000000000

0Do0o0oa0

9]

OEt
OEt

L T e T e T e T e B e |

O
ocobilo0O0O0OS-0000-1-000-3-0000-6,7-0000-1H-0000 [4,3-d]0 000
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00 -7-0 0 (100mg0 0.354mmol)0 0000000 D009/012,5850 0000000000
03-[4-(2-0000000)0000]1-2-000000000000(159mg0 0.46mmol)0O
OONNOOODODOODODODODO(2nL)0 00 OK,C05(146mg0 1.06mmol)0 00000000
000000000000 O000O0(110mg056.80)0 000000

Dooooo

H NMR(CDCly)0 & 7.31-7.12(mO 7H)O 6.78(d0 JO 8.50Hz0 2H)O 4.46(sO 2H)O 4.33(tO
JO 4.80HzO 2H)O 4.23-4.09(m0 7H)O 3.94(t0 JO 6.60Hz0 1H)O 3.63-3.28(mO 2H)O 2.99
~2.80(mO 4H)O 1.90-1.76(m0 2H)D 1.23(t0 JO 7.10HzO 3H)O 1.14(t0 JO 7.10HzO 3H) O
1.01(t0 JO 7.30HzO 3H) O

Dooooao
0003-[4-[2-(5-0000-1-000-7-000-3-0000-6,7-0000-1H-00007(
4,3-d]00000-6-00)0000]0000]-2-000000000

00000

OH
OEt

000003-[4-[2-(5-0000-1-000-7-000-3-0000-6,7-0000-1H-00
00[4,3-d]00000-6-00)0000]0000]1-2-000000000000(85ng
00.15.6mmol)0 00000000 O (81mgd 0.587mmol)0 0 0000 O OO-0(1:10 5mL
y0O0OODOOD1700000000000000000000000000000000O
000 (37mg0 460 )0 0000000 O 149-1510 O

Oooooo

“H NMR(CDCI;)0 & 7.32-7.13(n0 7H)O 6.79(d0 JO 6.50Hz0 2H)O 4.47(s0O 2H) O 4.34(t0
JO 4.90Hz0 2H)O 4.24-4.19(m0 5H)0 4.05(dd0 JO 4.400 O O 7.10HzO 1H)O 3.63-3.37(nm
0 2H)O 3.13-2.85(m0 4H)O 1.89-1.72(m0 2H)O 1.18(t0 JO 7.00HzO 3H)O 1.02(t0 JO 7.
30HzO 3H)O

oooooo
0003-[4-[2-(5-0000-1-000-7-000-3-0000-6,7-0000-1H-0000 [
4,3-d]00000-6-00)0000]0000]-2-0000000000000
ooooo

0

OEt
OPh

0100005-0000-1-000-3-0000-6,7-0000-1H-00 00 [4,3-d]000
0 -7-0 0 (100mgO 0.35mmol)0 3-[4-(2-0000000)0000]1-2-0000000
00D0O00(278mg0 0.70mmol)0 00 0000 O OO OK,C0,(145mg0 1.05mmol)0 O O
000000000000 O00O000O0D0 (180mg0d 85.40)0 000000

Doooo

"H NMR(CDCI,)0 & 7.30-7.15(n0 9H)O 6.93-6.75(n0 5H)0 4.72(t0 JO 6.50Hz0 1H)O 4.4
6(sO 2H)O 4.33-4.10(m0 9H)O 3.17(d0 JO 6.60HzO 2H) O 2.88(t0 JO 7.50Hz0 2H)O 1.90
-1.75(m0 2H)O0 1.19(t0 JO 7.10HzO 3H)O 1.01(t0 JO 7.30HzO 3H)O
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oooooano
oo0oO3-[4-[2-(¢-00DD0-1-DO0O0-7-000-3-0000-6,7-0000-1H-000 D0 [4,
3-d]ioooDb-6-00)o00O0]J0000]-2-000000O000DOOO

ooooao

O

0000O005-000-1-000-3-0000-6,7-0000-1H-00 00 [4,3-d]0000
0 -7-0 0 (250mg0 1.136mmol)0 3-[4-(2-0 0 00000)0000]1-2-000000000
00000 (670mg0 1.70mmol)0 O O O O K,C0,(470mg0 3.40mmol)0 000000000
000000000000 O00000O0(450mg0 74.50)0000000 00 84-8600
Dooooao

"H NMR(CDCI,)0 & 7.22-7.17(n0 4H)O 6.97-6.76(n0 5H)0 4.71(t0 JO 6.50Hz0 1H)O 4.4
9(t0 JO 5.10Hz0O 2H)O 4.28-4.10(m0 7H)0 3.16(d0 JO 6.60HzO 2H)O 3.04(q0 JO 7.30Hz
0 2H)O 2.85(t0 JO 7.60Hz0 2H)O 1.90-1.73(n0 2H)O 1.38(t0 JO 7.30HzO 3H)O 1.18(t
0 JO 7.10HzO 3H)D 0.99(t0 JO 7.30HzO 3H)O

Dooooao

0 100 3-[4-[2-(5-000-1-000-7-000-3-0000-6,7-0000-1H-00 0 O [4,
3-d]J000O00-6-00)0000]0000]-2-0000000000

0Do0o0oaQ

“OH
OPh

T e T e T e T e T e B |

000-0(01)00000000003-[4-[2-(5-000-1-000-7-000 -3-0
0-6,7-0000-1H-0000[4,3-d]00000-6-00)0000]100007-2-0
0000000000 (330mg00.620mmol)D 0000000000000 O0O0 (328mg
ommol)0 00 0O0O0OO0O0OO0OODODCOOOODODCOODOOODOODOOOODOO (246mgd 78
000 148-1500 O

0oooo

"H NMR(CDCI,)0 & 7.21(broad sO 4H)O 6.98-6.70(mO 5H)0 4.77(broad sO 1H)O 4.47-4.
20(n0 7H)O 3.20-2.79(mO 6H)0 1.84-1.73(n0 2H)O 1.36(t0 JO 7.00HzO 3H)O 0.97(tO J
0 7.20HzO 3H) O

0Dooooao

0 110 3-[4-[2-(1,5-0 000 -7-000-3-0000-6,7-00 00 -1H-00 0 O [4,3-d]
00O00O0-6-00)1000]0000]1-2-00000000000000

00000

ooooogol
OO wooO
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0o0o0o0O000O01,5-0000-3-0000-6,7-0000-1H-0000[4,3-d]0 000
0 -7-0 0 (150mg0 0.694mmol)0 3-[4-(2-0 0 00000)0000]1-2-000000000
00000 (546mg0 1.39mmol)0 00000 0000 0OK,C05(192mg0 1.39mmol)0 O OO
000000000000 O00000O00(25mg069.40)0 00000000000 128
-1320 O

Dooooo

"H NMR(CDCl5):8 7.20(d0 JO 7.30HzO 4H)O 6.95-6.75(m0 5H)0 4.71(t0 JO 6.50Hz0 1H)
0 4.48(t0 JO 4.70Hz0 2H)O 4.29-4.11(n0 7H)O 3.16(d0 JO 6.60Hz0 2H)O 2.84(t0 JO 7
.20HzO 2H)O 2.76(s0O 3H)O 1.90-1.71(mO 2H)O 1.19(t0 JO 7.10HzO 3H)O 0.99(t0 JO 7.
30HzO 3H) O

Dooooao

0 120 3-[4-[2-(1, 5-0000-7-000-3-0000-6,7-0000-1H-00 0 O [4,3-d]
00O00O0-6-00)1000]0000]1-2-0000000000

00000

000O00-0(501012n)00 00 110 0 0 3-[4-[2-(1,5-0000-7-000 -3-000
0-6,7-0000-1H-0000[4,3-d]00000-6-00)0000]100007-2-000
0000000000 (150mg0 0.270mmol)0 00 0000000000000 (143mg0 1.
3B/mmol) D 0 00 000D0D0D0O0DDODDO0DOODDOODOO(100mgd 75.50)00000 0
000000 172-1740 O

Ooo0o0oo

“H NMR(CDCI,)0 & 7.20-7.15(mD0 4H)O 6.96-6.72(n0 5H)0 4.75(t0 JO 5.80Hz0 1H)O 4.5
0-4.40(n0 2H)O 4.24(t0 JO O 5.00HzO 2H)O 4.18(sO 3H)O 3.17(d0 JO 5.60HzO 2H) O 2.
80(t0 JO 7.50Hz0 2H)O 2.72(s0O 3H)O 1.83-1.67(n0 2H)0 0.96(t0 JO 7.30HzO 3H)O
Ooooooo

0130 3-[4-[2-(3,5-00000-1-000-7-000-6,7-0000-14-00 0 O [4,3-d]
00O0O0D0-6-00)0000]0000]1-2-0000000000000

ooooo

o

OEt
Oet

L e T e T e T

0110003,5-00000-1-000-6,7-0000-1H-0000([4,3-d]00000-7-
0 (200mgd 0.855mmol)0 0 0000000 OK,C0,(360mg0 2.56mmol)0 0000000
00009/012,5850 000 000000003-[4-(2-0000000)000007-2-0

0000000000 (737mgd 2.14mmol)0 0 ON,N-00 00000000 (4nL)0 00

O 0Oooo
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0000000000000 D0O0O00O0D0D000D04800000000000000000
0000 (240mg0 57.10)0 0000000000 0110-1140 0

0Dooooao

"H NMR(CDCl,)0 & 7.12(d0 JO 8.50Hz0 2H)O 6.75(d0 JO 8.50Hz0 2H)O 4.48(t0 JO 5.10
HzO 2H)O 4.28-4.13(n0 4H)O 4.21(s0O 3H)O 3.92(t0 JO 6.40HzO 1H)O 3.65-3.22(m0 2H)
0 3.00-2.79(mO 6H)0 1.95-1.70(m0 2H)O 1.21(t0 JO 7.20HzO 3H)O 1.13(t0 JO 6.90Hz

0 3H)O 1.06(t0 JO 7.20HzO 3H)D 0.98(t0 JO 7.30HzO 3H)O

0Dooooo

0 140 3-[4-[2-(3,5-0 0000-1-000-7-000-6,7-00 00 -1H-0 0 O O [4,3-d]

00O00O0-6-00)0000]0000]1-2-000000000

00000

OH
OEt

0D00O000O0-0(01012n)00 01300 0 3-[4-[2-(3,5-00000-1-000-7-000
-6,7-0000-1H-0000[4,3-d]000O00-6-00)0000]1000017]-2-0000
00000000 (120mg0 0.241mmol)0 000000000000 O0O0O (128ng0 1.20
mmol) D 000 0O0D0D0DDDCOODDODOODDDD48000000000000000 (75ng0
66.20 ) 000000000000 160-1610 O

0Dooooo

'H NMR(CDCl,)0 & 7.13(d0 JO 8.30HzO 2H)O 6.78(d0 JO 8.30HzO 2H)O 4.49(t0 JO O 5.
10HzO 2H)O 4.29-4.22(m0 5H)0 4.10-3.98(mO 1H)O 3.65-3.40(m0 2H)O 3.12-2.80(mO 4H
)0 1.95-1.75(n0 4H)O 1.17(t0 JO O 7.00HzO 3H)O 1.07(t0 JO 7.50Hz0 3H)O 0.99(t0 J
0 7.50Hz0 3H) O

Dooooo

0 150 3-[4-[2-(5-0000-1-000-7-000-3-0000-6,7-0000-1H-0000[
4,3-d]00000-6-00)0000]0000]-2-0000000000

00000

o

N7 IN%r’\Ph OH

N N\/‘\o OPh
! O

L T e T e T e Y e B e |

O
O00O00-0@01)000O0000O0S3-[4-[2-(5-0000-1-000-7-000-3-00
00-6,7-0000-1H-0000([4,3-d]00000-6-00)0000]1000017-2-00
00000000000 (130mg0 0.219mmol)0 00000 00 O O (116mg0 1.09mmol)0O
0000000000000 000000000(65mg052.30)00000000068-7
20 O

Ooooooo

'H NMR(CDCI,)0 & 7.29-7.18(m0 9H)O 7.03-6.76(n0 5H)0 4.82(t0 JO O 6.50Hz0 1H)O 4
.45(s0O 2H)O 4.36-4.10(n0 7H)0 3.22(d0 JO 5.90HzO 2H)O 2.88(t0 JO 7.80HzO 2H)O 1.
90-1.75(m0 2H)O 1.00(t0 JO 7.30HzO 3H)O

Ooo0o0oo

0160 3-[4-[2-(3,5-00000-1-000-7-000-6,7-0000-1H-00 0 O [4,3-d]
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ocooood-e-00)ooo]joooo]l]-2-coOoOooooboOoDOoooO
ooooao

0

OEt
OPh

L
L
{
L
C
C

0O

OONN-00O0O00O0O0Q0ODO(ML)000O00110001-000-3,5-00000-6,7- 10
0O000-1H-000 0 [4,3-d]00000-7-00 (200mgd 0.855mmol)0 3-[4-(2-0 0 0 O
000)000O0]-2-0000000000000 (1.16g0 2.95mmol)0 O O K,C0,4(0.59g
O4.27mmol)0 0 0000000000000 00O0000C0O(296mg0 63.50)00 00
000000008200

Dooooao

"H NMR(CDCl5)0 & 7.21-7.17(mO 4H)O 6.92-6.75(n0 5H)0 4.70(t0 JO O 5.60Hz0 1H)O 4
.48(t0 JO 5.00HzO 2H)O 4.28-4.11(n0 7H)O 3.15(d0 JO 6.30HzO 2H)O 2.97(t0 JO 7.70

HzO 2H)O 2.84(t0 JO 7.30HzO 2H)O 1.95-1.75(m0 4H)O 1.18(t0 JO 7.10HzO 3H)O 1.06(

t0 JO 7.30HzO 3H)O 0.98(t0 JO 7.40HzO 3H) O

Dooooao 20
0170 3-[4-[2-(3,5-0 00 00-1-000-7-000-6,7-00 00 -1H-00 O O [4,3-d]
00O00O0-6-00)1000]0000]1-2-0000000000

0Do0o0oaQ

0]

OH
OPh

30

0000-0(1001033nL)00 00160 00 3-[4-[2-(3,5-00000-1-00 0 -7-0
0-6,7-0000-1H-0000[4,3-d]00000-6-00)0000]00007-2-00
000000000 (246mgd 0.450mmol)0 000000000 (239mg0 2.25nmol)0 O
0000000000000 0O0O00O000O0(07mg0880)0 000000000001
59-1630 O

Dooooo

"H NMR(CDCl5)0 & 7.24-7.16(mO 4H)O 6.92-6.73(n0 5H)O0 4.74(t0 JO O 5.60Hz0 1H)O 4
L46(t0 J-4.60HzO 2H)O 4.27-4.18(m0 2H)O 4.19(s0 3H)O 3.16(d0 JO 5.10Hz0O 2H)O 2.9
5(t0 JO 7.30Hz0 2H)O 2.82(t0 JO 7.50Hz0 2H)O 1.95-1.72(n0 4H)O 1.04(t0 JO 7.30Hz 40
0 3H)O 0.97(t0 JO 7.50HzO 3H) O

Dooooao

0 180 [2R,N(1S)]-2-0 00 O -3-[4-[2-(5-0 00 -1-000-7-000-3-0000 -6,7-
00O00-1H-0000[4,3-d]00000-6-000000]0000]1-N-(2-0000030-1
-000O0000)0O00O000O(18A)

00000



(85) JP 2004-534733 A 2004.11.18

[2S,N(1S)]-2-0 0 0 O -3-[4-[2-(5-000-1-000-7-000-3-0000-6,7-000
0-1H-0000[4,3-d]00000-6-000000]100007]-N-(2-00000-1-00
00O0O0D0)DOO0O0O00O0 (18B)

ooooo

OoOo0DO0OoOooOoO@omb)Dos(+)-2-0 000000000 (C390mgO 2.85mmol)0 0 00O
OCoO0ODO0oOoooODoOOoOoO0oo0C..7amLO S5 70mmol) D 0000001000000 00000
O O (separate arrangement)J 0 0O DOOCOOOOOO0ODO@omL)DO0O0OO0OOS3-M4-1
2-(5-000-1-00Db0-7-0D00-3-0000-6,7-0000-1H-0000T[4,3-d]CDO0O0O0
O-6-00)00D00]100001]-2-000000000((1.3g02.85mmol) DO O0O0DOCDOO

000000000000 (.99mL07.12mmol)0 0000150 000000000000
00000 (0.386mL03.136mmol)0 0000003000000 0000000000000
0000000000000 0000O000O0D0O000O00000O000O00O0O00O0an
0000000000000 D0O0O00O0D0O0O0O0O00Na,S$0,)0 00000000000
D000O00O0O00O0D00O060O0OODODO-100000000000000000000
0000000000000 D0DO0O00ODOD0OO0DOONOO0DOONOoONONDOoOOoOoOoooaOn
0000000 I[2R,(1S)]-2-00 00 -3-[4-[2-(5-000-1-000-7-000-3-000
0-6,7-0000-1H-0000[4,3-d]00000-6-000000]100007]-N-(2-00

D00-1-0000000)0000000 (18A)(500mgd 30.50 0 0 0 0 138-1390 00 O
0000000 I([2S,N(18)]-2-00 0 0 -3-[4-[2-(5-000-1-000-7-000-3-000
0-6,7-0000-1H-0000([4,3-d]00000-6-0000007100007-N-(2-00
00O0-1-0000000)0000000 (18B)(400mgd 24.40 0 0 0 0O 182-1830 0 0 O
00

DO0oo0oao

18A0 [ao 1°°DO +20.20 (CO 0.50 CHCI;)O “H NMR(CDCI,)3 O 7.32-7.27(mO 4H)O 7.16(d
0 JO 8.50Hz0 2H)O 7.00(d0 JO 7.30HzO 1H)O 6.80(d0 JO 8.30HzO 2H)O 5.05-4.89(m0O 1
H)O 4.51(t0 JO 5.00Hz0 2H)O 4.28(t0 JO 4.80HzO 2H)O 4.22(s0 3H)O 3.95(dd0 JO 3.9
00 0 O 2.20HzO 1H)O 3.67-3.62(m0 2H)O 3.48(q0 JO O 7.20HzO 2H)O 3.12-2.92(mO 4H)
0 2.86(t0 JO 7.50Hz0 2H)O 1.91-1.75(md 2H)O 1.39(t0 JO 7.30HzO 3H)O 1.13(t0 JO 6
.90HzO 3H)O 1.00(tO JO 7.30HzO 3H) O

DOooOooaOo

1880 [ao 1°°DO -12.60 (C=0.50 CHCI,)O *H NMR(CDCI5)8 O 7.23-7.01(mO 7H)O 6.68(d0O
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ARYL SUBSTITUTED ALKYLCARBOXYLIC ACIDS AS HYPOCHOLESTEROLEMIC AGENTS

Field of the Invention

The - present invention relates to novel antiobesity and
hypocholesterolemic compounds, théir derivatives, their analogs, their
tautomeric ~ forins, their  stereoisomers, their  polymorphs,  their
pharmaceutically acceptable salts, their pharmaceutically acceptable solvates
and pharmaceutically aceeptable compositions contdining them.  More
particularly, the present invention felates to novel B-aryl-o-oxysubstituted
alkylcarboxylic acids "of the general formula (I), their derivatives, their
analogs, their tautomeric forms, their stereoisomers, their polymorphs, their
pharmacentically acceptable salts, their pharmaceutically acceptable solvates
and pharmaceutically acceptable compositions containing them.

1
A—(CHQ)n—o—Ar%*Z/ﬁ )
YR? ]
R0

The present invention also relates to a process for the preparation of the
above said novel compounds, their analogs, their derivatives, their tautomeric
formé, their stereoisomers, their’ polymorphs, their pharmaceutically
acceptable salts, pharmaceutically acceptable solvates and pharmaceutical
compositions containing them.

The present inveéntion also relates to novel intermediates, processes for
their preparation and their use in the preparation of compounds of formula (I).

The compounds of the present invention lower plasma glucosé,

triglycerides, lower total cholesterol (TC) and increase high-density lipoprotein
(HIDL) and decrease low density lipoprotein (LDL), which: have a beneficial
effect on coronary heart disease and atherosclerosis.

The compounds of general formula (I) are useful in reducing body

weight and for the treatment and/or prophylaxis of diseases such as
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atharoéclerosis, stroke, peripheral \{ascular diseases and related disorders.
These compounds are useful for the treatment of hyperglycemia,
hyperlipidemia, hypercholesterolemia, lowering of atherogenic lipoproteins,
VLDL (very low density lipoprotein) and LDL. The compounds of the present
invention can be used for the treatment of certain renal diseases including
glomerulonephritis, glomerulosclerosis, nephrotic syndrome, hypertensive
nephrcsclemsis and nephropathy. The compounds of general formula (I) are
also useful for the treatment and/or prophylaxis of type 2 diabetes, leptin
resistance, atherosclerosis, impaired glucose tolerance, disorders related to
syndrome X such as hypertension, obesity, insulin resistance, coronary heart
disease and other cardiovascular disorders. These compounds may also be
useful as aldose reductase inhibitofs, for improving cognitive functions in
dementia, treating diabetic complications, disorders related to endothelial cell
activation, psotiasis, polycystic ovarian syndrome (PCOS), inflammatory
bowel  diseases, osteoporosis, myotonic  dystrophy, pancreatitis,
arteriosclerosis, retinopathy, xanthoma, eating disorders, inflamration and for
the treatment of cancer. The compounds of the present invention are also
useful in the treatment and/or prophylaxis of the above said diseases in
combination/concomittant with one or more HMG CoA reductase inhibitoﬁ,
hypolipidemic/hypolipoproteinemic agents such as fibric acid derivatives,

nicotinic acid, cholestyramine, colestipol and probucol.

Background of the Invention

Atherosclerosis and other peripheral vascular diseases are the major
causes effecting the quality of life of millions of people. Therefore,
considerable attention has been directed towards understanding the etiology of
hypercholesterolemia and hyperlipidemia and development of effective

therapeutic strategies.
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Hypercholesterolemia has been defined as plasma cholesterol level that
exceeds arbitrarily defined value called “normal” level. Recently, it has been
accepted that “ideal” plasma levels of cholestérol are miuch below the
“normal” level of cholesterol in the general population and the risk of
coronary artery disease (CAD) increases as cholesterol level rises above the
“optimum” (or “ideal”) value. There is clearly a definite cause and effect-
relationship between hypercholesterolemia and CAD, particularly for
individuals with multiple risk factors. Most of the cholesterol is present in the
esterified forms with various lipoproteins such as Low density lipoprotein
(LDL), intermediate density lipoprotein (IDL), High density lipoprotein
(HDL) and partially as Very low density lipoprotein (VLDL). Studies clearly
indicate that there is an inverse comelationship between CAD and

atherosclerosis with serum HDL-cholesterol concentrations. (Stampfer ef al.,

" N. Engl. J. Med, 325 (1991), 373-381) and the risk of CAD increases with

increasing levels of LDL and VLDL.

In CAD, generally “fatty streaks™ in carotid, coronary and cerebral
arteries, are found which are primarily free and esterified cholesterol. Miller
et al, (Br. Med. J, 282 (1981), 1741 - 1744) have shown that increase in
HDL-particles may decrease the number of sites of stenosis in coronary
arteries of human, and high level of HDL-cholesterol may protect against the
progression of atherosclerosis. Picardo et af, (drteriosclerosis 6 (1986) 434 -
441) have shown by in vitro experiment that HDL is capable of removing
cholesterol from cells. They suggest that HDL rhay deplete tissues of excess
free cholesterol and transfer it to liver (Macikinnon et al, J. Biol. chem. 261
(1986), 2548 - 2552). Therefore, agents that inctease HDL cholesterol would
have therapeutic significance for the treatment of hypercholesterolernia and

coronary heart diseases (CHD).
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Obesity is a disease highly prevalent in affluent societies and in the
developing world and is a major cause of morbidity and mortality. It is a state
of excess body fat accumulation. The causes of obesity are unclear. It is
believed to be of genetic origin or promoted by an interaction between the
genotype and environment. Imrespective of the cause, the result is fat
deposition due to imbalance between the energy intake versus energy
expenditure. Dieting, exercise and appetite suppression have been a part of
obesity treatment. There is a need for efficient therapy to fight this disease
since it may lead to coronary heart disease, diabetes, stroke, hyperlipidemia,
gout, osteoarthritis, reduced fertility and many other psychological and social
problems.

Diabetes and insulin resistance is yet another disease which severely
effects the quality of a large population in the world. Insulin resistance is the
diminished ability of insulin to exert its biological action across a broad range
of concentrations. In isulin resistance, the body secretes abnormally high
amounts of insulin to compensate for this defect; failing which, the plasma
glucose concentration inevitably rises and develops into diabetes. Among the
developed countries, diabetes mellitus is a common problem and is associated
with a variety of abmormalities including obesity, hypertension, hyper-
lipidemia (J. Clin. Invest., (1985) 75 : 809 - 817; N. Engl. J. Med. (1987)
317: 350-357; 1. Cii.n. Endocrinol. Metab., (1988) 66 : 580 - 583; J. Clin.
Tnvest., (1975) 68 : 957 - 969) and other renal complications (See Patent
Application No. WO 95/21608). It is now increasingly being recognized that
insulin resistance and relative hyperinsulinemia have a contributory role in
obesity, hypertension, atherosclerosis and type 2 diabetes mellitus, The
association of insulin resistance with obesity, hypertension and angina has
been described as a syndrome having insulin resistance as the central

pathogenic link-Syndrome-X.
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Hyperlipidemia is the primary cause for cardiovascular (CVD) and
other peripheral vascular diseases. High risk of CVD is related to the higher
LDL (Low Density Lipoprotein) and VLDL (Vety Low Density Lipoprotein)
seen in hyperlipidemia. Patients having glucose intolerance/insulin resistance
in addition to hypetlipidemia have higher risk of CVD. Numerous studies in
the past have shown that 1owéri11g of plasma triglycerides and total
cholesterol, in particular LDL and VLDL and increasing HDL cholesterol help
in preventing cardiovascular diseases.

Peroxisome proliferator activated receptors (PPAR) are members of the
nuclear receptor super family. The gamma (y) isoform of PPAR (PPARY) has
been implicated in regulating differenﬁalioﬁ of adipocytes (Endocrinelogy,
(1994) 135: 798-800) and energy homeostasis (Cell, (1995) 83: 803-812),
whereas the alpha (o) isoform of PPAR (PPARa) mediates fatty acid
oxidation (Trend. Endocrin. Metab., (1993) 4: 291-296) thereby resulting in
reduction of circulating free fatty acid in plasma {Current Biol. (1995) 5: 618
—621). PPAR« agonists have been found useful for the treatment of obesity
(WO 97/36579). It has been recently disclosed that there exists synergism for
the molecules, which are agonists for both PPARa and PPARy and suggested
to be useful. for the treatment of syndrome X (WO 97/25042). Similar
synergism between the insulin sensitizer (PPARy agonist) and HMG CoA
reductase inhibitor has been observed which may be useful for the treatment of
atherosclerosis and xanthoma (EP 0 753 298).

It is known that PPARy plays an important role in adipocyte
differentiation (Cell, (1996) 87, 377-389). Ligand activation of PPAR is
sufficient to cause complete terminal differentiation (Cell, (1994) 79, 1147-
1156) including cell cycle withdrawal. PPARY is consistently expressed in
certain cells and activation of this nuclear receptor with PPARy agonists
would stimulate the terminal differentiation of adipocyte precursors and cause

morphological and molecular changes characteristics of a more differentiated,
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less malignant state (Molecular Cell, (1998), 465-470; Carcinogenesis, { 1598),
1949-53; Proc. Natl. Acad. Sci, (1997) 94, 237-241) and inhibition of
expression of prostate cancer tissue (Cancer Research (1998) 58:3344-3352).
This would be useful in the treatment of certain types of cancer, which express
PPARYy and could lead to a quite nontoxic chemotherapy.

Leptin resistance is a condition wherein the target cells are unable to
respond to leptin signal. This may give rise to obesity due to excess food
intake and reduced energy expenditure and cause impaired glucose tolerance,
type 2 diabetes, cardiovascular diseases and such other interrelated
complications. Kallen ef al (Proc. Natl. Acad. Sci. (1996) 93, 5793-5796) have
reported - that insulin sensitizers which perhaps due to the PPAR agonist
expression and therefore lower plasma leptin concentrations. However, it has
been recently disclosed that compounds having insulin sensitizing property
also possess leptin sensitization activity. They lower the circulating plasma
leptin concentrations by improving the target cell response to leptin
(WO0/98/02159).

A few B-aryl-o-hydroxy propionic acids, their derivatives and their
analogs have been reported to be useful in the treatment of hyperglycemia and
hypercholesterolemia. Some of such compounds described in the prior art are

outlined below:

i) U.S. Pat. 5,306,726, WO 91/19702 discloses several 3-aryl-2-

hydroxypropionic acid derivatives of general formulas (Ila) and (IIb) as

hypolipidemic and hypoglycemic agents.

X3 7" 4y COY'
RSV AACOY T,
\/\ﬁ , X/\x/Y(CHZ)"‘N X'R
X'R ol
(Ita) (1)

Examples of these compounds are shown in formulas (IIc) and (TId)
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ii) International Patent Applications, WO 95/03038 and WO
96/04260 disclose coripounds of formula (I1e)

COOH
GHs o
b
RN~ OCHR (o

wherein R?2 represents 2- benzoxazolyl or 2-pyridyl and Rb represent CF3,
CHpOCH3 or CH3. A typical example is (S5)-3-[4-[2-[N-(2-benzoxazolyl)-N-
methylamino] ethoxy]phenyl]-2-(2,2,2-triflucroethoxy)propanoic acid (IIf).
N (IJHs /@/YCOOH

@:(}—N\/\O OCH,CFs am

iii)  International Patent Application Nos. WO 94/13650, WO
94/01420 and WO 95/17394 disclose the compounds of general formula (ITg)

A—X—{(CHy)— O —AP—A*—Y, R? g

wherein Al represents aro;naﬁc heterocycle, A2 represents substituted
benzene ring and A3 represents a moiety of formula (CH2)m—CH;(OR'),
wherein R1 represénts alkyl groups, m is an integer; X represenfs substituted
or unsubstituted N; Y represents C=0 or C=S; R? represents OR® where R®
may be alkyl, aralkyl, or aryl group; n represents an integer in the range of 2-6.

An example of these compounds is shown in formula (IIh)
CO,CH,CH3

N, ([)Ha
P 6
@O% ~"0 ~"oph am
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iv)  International publication No. WO 99/08501 discloses

compounds of general formula (IIi)

, X
R 4
Rzﬁ%(swﬂ"_ow%jw @
R°C
where X represents O or S ; the groups R1, RZ and group R3 when attached
to the carbon atom, may be same or different and represent hydrogen, halogen,
hydroxy, nitro, cyano, formyl or optionally substituted groups selected from
alkyl, cycloalkyl, alkoxy, cycloalkoxy, aryl, aryloxy, aralkyl, aralkoxy,
heterocyclyl, heteroaryl, heteroaralkyl, heteroaryloxy, heteroaralkoxy, acyl,
acyloxy, hydroxyalkyl, amino, acylamino, alkylamino, arylamino,
aralkylamino, aminoalkyl, alkoxycarbonyl, aryloxycarbonyl,
aralkoxycarbonyl, alkoxyalkyl, aryloxyalkyl, aralkoxyalkyl, alkylthio,
thioalkyl, ) alkoxycarbonylamino, aryloxycarbonylamino,
aralkoxycarbonylamino, carboxylic acid or its derivatives, or sulfonic acid or
its derivatives; R1, R2 along with the adjacent atoms to which they are
attached may also form a 5-6 membered substituted or unsubstituted cyclic
structure containing carbon atoms with one or more double bonds, which may
optionally contain one or more heteroatoms selected from oxygen, nitrogen

and sulfur; R® when attached to nitrogeri atom represents hydrogen, hydrexy,

. formiyl or optionally substituted groups selected from alkyl, cycloalkyl,

alkoxy, cycloalkoxy, aryl, aralkyl, heterocyclyl, heteroaryl, heteroaralkyl, acyl,
acyloxy, hydroxyalkyl, amino, acylamino, alkylamino, arylamino,
aralkylamino, aminoalkyl, aryloxy, aralkoxy, heteroaryloxy, heteroaralkoxy,
alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, alkoxyalkyl,
aryloxyalkyl, aralkoxy‘a]_kyl, alkylthio, thioalkyl groups, carboxylic acid
derivatives, or sulfonic acid derivatives; the linking group represented by -
(CH2)n-O- may be attached either through nitrogen atom or through carbon

atom where n is an integer ranging from 1 — 4; Ar represents an optionally
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substituted divalent single or fused aromatic or heterocyclic group; R
represents hydrogen atom, hydroxy, alkoxy, hal()gen, lower alkyl, optionally
substituted aralkyl group or forms a bond together with the adjacent group R>;
R’ represents hydrogen, hydroxy, alkoxy, halogen, lower alkyl group, acyl,
optionally substitutéd aralkyl or R® forms a bond together with R* R® may be
hydrogen, optionally substituted groups Selecte& from alkyl, cycloalkyl, aryl,
aralkyl, alkoxyalkyl, alkoxycarbonyl, aryloxycarbonyl, alkylaminocarbonyl,
arylaminocarbonyl, acyl, heterocyclyl, heteroaryl, heteroaralkyl groups, with a
provision that R® does not represent hydrogen when R’ represents hydrogen or
lower alkyl group; R’ may be hydrogen or optionally substifuted groups
selected from alkyl, cycloalkyl, aryl, aralkyl, heterocyclyl, heteroaryl,
heteroaralkyl groups; Y represents oxygen or NR®, where R® represents
hydrogen, alkyl, aryl, hydroxyalkyl, aralkyl, heterocyclyl, heteroaryl,
heteroaralkyl groups; R’ and R® together may form a substituted or
unsubstituted 5 or- 6 membered cyclic structure containing carbon atoms,
which may optionally contain one or more heteroatoms selected from oxygen,
sulfur or nitrogen.

An example of these compounds is shown in formula (1Tj)

Mo an)
Negh,

v) Buropean publication No. EP 0903343 discloses compounds of

general formula (TTk)

o R'
]
/ = X »
W/ R
where A is an alkylene, alkyleneoxy or élkylcnecarbonyl, X is O, S, NH or
CHy; Y' is an amino, hydroxylamino, hydroxyallkylamino, monoalkylamino,
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dialkylamino, cyclic amino, hydroxy or lower alkoxy group; R' is a hydrogen
atom, lower alkyl, hydroxyalkyl group, alkoxyalkyl, halogenalkyl or COY?,
where Y? is amino, hydroxyamino, hydroxyalkylamino, monoalkylamino,
dialkylamino, cyclic amino, hydroxy or lower alkoxy group; R? is lower alkyl,
hydroxyalkyl, alkoxyalkyl or halogenalkyl group, COY?or a phenyl, pyridyl or
aralkyl which mayv be substituted and R® is a hydrogen or halogen, alkyl,
alkoxy, halogenalkyl, amino, hydroxy or acyl groups or a salt thereof; W is a

monocyclic or cyclic lactam ring selected from the following groups which

may be substituted :
N ZH Ny ' x N\(
R o L N Gy N
: >% el N Q;K
o] e} ’ o}
~ ZH¢° 2 NNy
Rt Ve sd ®m A
o I e
N\ RS NN P
MR VN ST Y
Y Ny N

O R
wherein R* is a hydrogen, halogen, alkyl, alkoxy, halogenalkyl, amino,
hydroxy, cyano, carbonyl, acyl, nitro, carboxy or sulfonamide, phenyl or
benzyl which may be substituted; R’ is a hydrogen, alkyl, aryl, aralkal or
pyridyl which may be substituted; R® is hydrogen or lower alkyl group R is a
lower alkyl, phenyl or aralkyl groups; Zlis Q, S, CH; or NRS, 7% is N or CH

and m is an integer of 1 to 4.

An example of these compounds is shown in formula (IIT)

f
W 2 n
“\/\o@/\("\w

o OCHs
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Summary of the Invention

‘With an objective to develop novel compounds for lowering cholesterol
and reducing body weight with beneficial effects i the treatment and/or
prophylaxis of diseases related to increased levels of lipids, atherosclerosis,
coronary artery diseases, Syndrome-X, impaired glucose tolerance, insulin
resistance, insulin ' resistance leading to type 2 diabetes and diabetes
complications thereof, for the treatment of diseases wherein insulin resistance
is the pathophysiological mechanism and for the treatment of hypertension,
with better efficacy, potency and lower toxicity, we focused our research to
develop new compounds effective in the treatment of the above mentioned
diseases. Effort in this direction has led to compounds having general formula
0.

The main objective of the present invention is therefore, to provide
novel B-aryl-o-oxysubstituted alkylcarboxylic acids, their derivatives, their
analogs, their tautomeric forms, their stereoisomers, their polymorphs, their
pharmaceutically acceptable salts, their pharmaceutically acceptable solvates
and pharmaceutical compositions containing them, or their mixtures.

Another objective of the present invention is to provide novel p-aryl-o-
oxysubstituted alkylcarboxylic acids, their derivatives, their analogs, their
tautomeric  forms, their stereoisomers, their polymorphs, their
pharmaceutically acceptable salts, their pharmaceutically acceptable solvates
and pharmaceutical compositions containing them or their mixiures which
may have agonist activity against PPARc, and/or PPARy, and optionally
inhibit HMG CoA reductase, in addition to having agonist activity against
PPAR« and/or PPARY.

Another objective of the present invention is to provide novel B-aryl-o-

oxysubstituted alkylcarboxylic acids, their derivatives, their analogs, their
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tautomeric fomqé, their  sterecisomers, their  polymorphs, their
pharmaceutically acceptable salts, their phz{rmacemically acceptable solvates
and pharmaceutical compositions containing them or their mixtures having
enhanced activities, without toxic effect of with réduced toxic effect.

Yet another objective of the present invention is a process for the
preparation of novel B-aryl-a-oxysubstituted alkylcarboxylic acids of formula
(D), their derivatives, their analogs, their tautomeric forms, their stereoisomers,
theit polymorphs, their pharmaceutically acceptable salis and their
pharmaceutically acceptable solvates.

Still aliother objective of the present invention is to provide
pharmaceutical compositions containing compounds of the general formula
(T), their analogs, their derivatives, their tautomers, their stereoisomers, their
polymorphs, their salts, solvate; or their mixtures in combination with suitable
carriers, solvents, diluents and other media normally employed in preparing
such compositions,

Another objective of the present invention is to provide novel
intermediates, a process for their preparation and their use in the preparation of
B-aryl-o-oxysubstituted allyl carboxylic acids of formula (I), their derivatives,
their analogs, their tautomers, their stereoisomers, their polymorphs, their salts

and their pharmaceutically acceptable solvates.

Detailed Description of the Invention

B-aryl o-oxysubstituted propionic acids, their derivatives and their
analogs of the present invention have the general formula ()
R’

2 0
A—(CHy)=0-Ar< R
Yr* @

R%0
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where R} represents hydrogen atom, halogen, hydroxy, lower alkyl, alkoxy,
substituted or unsubstituted aralkyl group or forms a bond together with the
adjacent group R% R? represents hydrogen, hydroxy, halogen, lower alkyl,
alkoxy, alkanoyl, aroyl, aralkanoyl, substituted or unsubstituted aralkyl or R?
forms a bond together with R'; R* may be hydrogen atom or substituted or
unsubstituted groups selected from alkyl, cycloalkyl, aryl, atkanoyl, aroyl,
aralkyl, heterocyclyl, heteroaryl, heteroaralkyl, alkoxyalkyl, alkoxycarbonyl,
aryloxycarbonyl, alkylaminocarbonyl, arylaminocarbonyl groups, with a
provision that R? does not represent hydrogen when R represents hydrogen or
lower alkyl group; R* may be hydrogen or substituted or unsubstituted groups
selected from alkyl, cycloalkyl, aryl, aralkyl, heterocyclyl, heteroaryl or
heteroaralkyl groups; Y represents oxygen or NR’, where R’ represents
hydrogen or substituted or unsubstituted groups selected from alkyl, aryl,
aralkyl, hydroxyalkyl, alkanoyl, aroyl, aralkanoyl, heterocyclyl, heteroary! or
heteroaralkyl groups; R* and R’ together may form a substituted or
unsubstit‘uted 5 or 6 membered cyclic structure containing carbon atoms, a
nitrogen atom and which may optionally contain one or more additional
hetercatoms selected from oxygen, sulfur or nitrogen; n is an integer ranging
from 1- 4; Ar represents substituted or uuéubstituted, divalent, single or fused,

aromatic or heterocyclic group; A represents a cyclic structure given below :

X X X X
7
N NS N 0 No| RN N
AT W O HT R
ls N"R® s N'R® ls N"RE R® N"'RE®
R R R

X X X X

L L M e
o L= < V. J 4 J
N e | RN | eSS TR | RN

JP 2004-534733 A 2004.11.18



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

20

(106)

WO 02/062799 PCT/IB02/00342
14
X X
R7;_N N Rz N N
Lo R A
o} N"r¢ |R*'N N"RS
X X X
Sl e
N& s e X e// X
RY|REYT ONTRe| R NTR®

where X represents O or S; R6 when attached to the carbon atom represents
hydrogen, halogen, hydroxy, nitro, cyano, formyl or substituted or
unsubstituted groups selected from alkyl, cycloalkyl, alkoxy, cycloa]koiy,
aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, heteroaryl, heteroaralkyl,
heteroaryloxy, heteroaralkoxy, alkanoyl, aroyl, alkanoyloxy, hydroxyalkyl,
amino, acylamino, monoalkylamino, dialkylamino, arylamino, aralkylamino,
aminoalkyl, alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, alkoxyalkyl,
aryloxyalkyl, aralkoxyalkyl, alkylthio, thioalkyl, alkoxycarbonylamino,
aryloxycarbonylamino, aralkoxycarbonylamino, carboxylic acid or its
derivatives, or sulfonic acid or its derivatives; R® when attached to nitrogen
atom represenﬁ hydrogen, hydroxy, formyl or substituted or unsubstituted
groups selected from alkyl, cycloalkyl, alkoxy, cycloalkoxy, aryl, aralkyl,
aryloxy, aralkoxy, heterocyclyl, heteroaryl, heteroaralkyl, heteroaryloxy,
heteroaralkoxy, alkanoyl, aroyl, alkanoyloxy, hydroxyalkyl, amino,
acylamino, monoalkylamino, dialkylamino, arylamino, aralkylamino,
aminoalkyl, alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, alkoxyalkyl,
aryloxyalkyl, aralkoxyalkyl, alkylthio, thioalkyl groups, carboxylic acid or its
derivatives, or sulfonic acid or its derivatives; R’ and R® when attached to
carbon atom may be same or different and represent hydrogen, halogen,
hydroxy, cyarno, nitro, formyl or substituted or unsubstituted groups selected

from alkyl, alkoxy, aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, heteroaryl,
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heteroaralkyl, hydroxyalkyl, amino, monoalkylamino, dialkylamino,
arylamino, aralkylamino, aminoalkyl, alkoxyalkyl, thioalkyl, alkylthio groups;
R’ and R® when attached to nitrogen may be same or different and represent
hydrogen, hydroxy or substituted or unsubstituted groups selected from alkyl,
alkoxy, aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, heteroaryl, heteroaralkyl,

hydroxyalkyl, amino, monoalkylamino, dialkylamino, arylamino groups.

Suitable groups represented R' may be selected from hydrogen,
hydroxy, halogen atom such as fluorine, chlorine, bromine or iodine; lower
alkyl groups such as methyl, ethyl, propyl and the like; (C-Cs)alkoxy such as
methoxy, ethoxy, propoxy and the like; substituted or unsubstituted aralkyl
such as benzyl, phenethyl and the like or R' together with R? represent a bond.
‘When the aralkyl group is substituted, the substituents may be selected from
hydroxy, halogen atom, nitro or amino groups.

Suitable groups represented R? may be selected from hydrogen,
hydroxy, halogen atom such as fluorine, chlorine, bromine, iodine; lower alkyl
groups such as methyl, ethyl, propyl and the like; (Ci-Cs)alkoxy such as
methoxy, ethoxy, propoxy and the like; linear or branched (C,-Cig)alkanoyl
group such as acetyl, propanoyl, butanoyl, pentanoyl and the like; aroyl such
as benzoyl, substituted benzoyl and the like; aralkanoyl groups' such as
phenylacetyl, phenylpropanoyl and the like; substituted or unsubstituted
aralkyl such as benzyl, phenethyl and the like or R? together with R' forms a
bond. The substituents may be selected from hydroxy, halogen, niiro, amino
groups.

It is preferred that R' and R? represent hydrogen atom or R! and R?
together represent a bond.

Suitable groups represented by R’ may be selected from hydrogen,
substituted or unsubstituted, linear or branched (C,-Cyg)alkyl, preferably (Ci-
Cyy)alkyl group such as methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl,
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pentyl, hexyl, octyl and the like; substituted or unsubstituted, linear or
branched(Cy-Cg)alkanoyl group such as acetyl, propanoyl, butanoyl, octanoyl,
decanoyl and the like; aroyl such as benzoyl, substituted benzoyl and the like;
(C3-Cy)eycloalkyl ‘group such as cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, and the like, the cycloalkyl group may be substituted; aryl group
such as phenyl, naphthyl and the like, the aryl group may be substituted;
aralkyl such as benzyl, phenethyl, CsHsCH,CH,CH,, naphthylmethyl and the
like, the aralkyl group may be substituted and the substituted aralkyl is a group
such as CH;CeH,CH,, Hal-CeH;CH,, CH;0CH,CH,, CH;0CsH,CH,CH, and
the like; heterocyclyl group such as aziridinyl, pyrrolidinyl, piperidiny] and the
like, the heterocyclyl group may be substituted; heteroaryl group such as
pyridyl, thienyl, furyl and the like, the heteroaryl group may be substituted;
heteroaralkyl group such as furanmethyl, pyridinemethyl, oxazolemethyl,
oxazolethyl and the like, the heteroaralkyl group may be substituted; (Ci-
Colalkoxy(Ci-Cglalkyl group such as methoxymethyl, ethoxymethyl,
methoxyethyl, ethoxypropyl and the like, the alkoxyalkyl group may be
substituted; (C;-Cg)alkoxycarbonyl such as methoxycarbonyl, ethoxycarbonyl,
propoxycarbonyl and the like, which may be substituted; aryloxycarbonyl such
as phenoxycarbonyl, naphthyloxycarbonyl and the like, which may be
substituted;  (C;-Cg)alkylaminocarbonyl such as methylaminocarbonyl,
ethylaminocarbonyl, propylaminocarbonyl and the like, which may be
substituted; arylaminocarbonyl such as PhNHCO,‘ naphthylaminocarbonyl and
the like, which may be substituted. The subsﬁﬁcnts may be selected from
halogen, hydroxy or nitro or substituted or unsubstituted groups selected from
alkyl, cycloalkyl, alkoxy, cycloalkoxy, aryl, aralkyl, aralkoxyalkyl,
heterocyclyl, heteroaryl, heteroaralkyl, alkanoyl, alkanoyloxy, hydroxyalkyl,
amino, acylamino, arylamino, aminoalkyl, aryloxy, alkoxycarbonyl,
alkylamino, alkoxyalkyl, alkylthio, thioalkyl groups, carboxylic acid or its

derivatives, or sulfonic acid or its derivatives.
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Suitable groups represented by R* may be selected from hydrogen,
substituted or unsubstituted, linear or branched (Ci-Cig)alkyl, preferably {C;-
Crpalkyl group such as methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl,
pentyl, hexyl, octyl and the like; (C;-C;)cycloalkyl such as cyclopropyl,
cyclopentyl, cyclohéxyl and the like, the cycloalkyl group may be substituted;

‘aryl group such as phenyl, naphthyl and the like, the aryl group may be

substituted; aralkyl group such as benzyl, phenethyl and the like, the aralkyl
group may be substituted; heterocyclyl group such as aziridinyl, pyrrolidinyl,
piperidiny] and the like, the heterocyclyl group may be substituted; heteroaryl
group such as pyridyl, thienyl, furyl and the like, the heteroaryl group may be
substituted; heteroaralkyl group such as furanmethyl, pyridinemethyl,
oxazolemethyl, oxazolethyl and the like, the heteroaralkyl group may be
substituted. The substituents on R may be selected from the same group of R’
and R®.

Suitable Y represents oxygen or NR.

Suitable groups represented by R® may be selected from hydrogen,
substituted or unsubstituted, linear or branched (C;-C;g)alkyl, especially, (Ci-
Cyp)alkyl group, such as methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl,
t-butyl, n-pentyl, iso-pentyl, hexyl, heptyl, octyl and the like; aryl group such
as phenyl, naphthyl and the like, the aryl group may be substituted;
hydroxy(Ci-Ce)alkyl, which may be substituted; substituted or unsubstituted,
linear or branohed(Cz—Cs)allmmﬂ group such as acetyl, propanoyl, butanoyl
and the like; aralkyl group such as benzyl, phenethyl and the like, the aré]kyl
groups may be substituted; aroyl such as benzoyl, substituted benzoy! and the
like; aralkanoyl groups sucl; as phenylacetyl, phenylpropanoyl and the like,
which may be substituted; heterocyelyl group such as aziridinyl, pyrrolidinyl,
piperidinyl, and the like, the heterocyclyl group may be substifuted; heteroaryl
group such as pyridyl, thienyl, fury! and the like, the heteroaryl group may be
substituted; heteroaralkyl group such- as furanmethyl, pyridinemethyl,
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oxazolemethyl, oxazolethyl and the like, the heteroaralkyl group may be
substituted. The substituents may be selected from halogen, hydroxy, amino,
nitro or substituted or unsubstituted groups selected from alkyl, cycloalkyl,
alkoxy, aryl, aralkyl group.

Suitable ring structures formed by R* and R® together may be selected
from pyrrolidinyl, ﬁiperidiny], morpholinyl, piperazinyl, oxazolinyi, diazolinyl
and the like.

Suitable substituents on the cyclic structure formed by R* and R® taken
together may be selected from halogen, hydroxy, alkyl, oxo, aralkyl and the
like.

Suitable n is an integer ranging from 1 to 4, preferably n represents an
integer of 1 or 2. i o

Suitable groups represented by Ar include substituted or unsubstituted
groups selected from divalent phenylene, naphthylene, pyridyl, quinolinyl,

benzofuryl, dihydrobenzofuryl, benzopyranyl, indolyl, indolinyl, azaindolyl,

azaindolinyl, pyrazolyl, -benzothiazolyl, benzoxazolyl and the like. The
substituents on the group represented by Ar may be selected from optionally
halogenated substituted or unsubstituted linear or branched (C-Ce)alkyl,
optionally halogenated (C;-Cs)alkoxy, halogen, alkanoyl, amino, acylamino,
thio or carboxylic or sulfonic acids and their derivatives.

It is preferred that Ar represents substituted or unsubstituted divalent
phenylene, naphthylene, benzofuryl, indoly], indolinyl, quinolinyl, azaindolyl,
azaindolinyl, benzothiazolyl or benzoxazolyl.

It is more f)referred that Ar is represented by divalent phenylene or
naphthylene, which may be substituted or unsubstituted by methyl,
halomethyl, methoxy or halomethoxy groups.

Suitable groups represented by R® when attached to carbon atom may
be selected from hydrogen, halogen atom such as fluorine, chlorine, bromine,

or iodine; hydroxy, cyano, nitro, formyl; substituted or unsubstituted (C-
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Cyp)alkyl group, especially, linear or branched (C;-Cjp)alkyl group, such as
methyl, ethyl, n-propyl, iso-propyl, n-butyl, ise-butyl, t-butyl, n-pentyl, iso-
pentyl, hexyl, heptyl, octyl and the like; cyclo(Cs-Ce)alkyl gtou}i such as
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and the like, the cycloalkyl
group may be substituted; (Cj-Cg)alkoxy such as methoxy, ethoxy, propyloxy,
butyloxy, iso-propyloxy and the like, the alkoxy group may be substituted;
cyclo(Cs-Cglalkoxy group such as cyclopropyloxy, cyclobutyloxy,
cyclopentyloxy, cyclohexyloxy and the like, the cycloalkoxy group may be
substituted; aryl group such as phenyl, naphthyl and the like, the aryl group
may be substituted; aryloxy group such as phenoxy; naphthyloxy and the like,
the "aryloxy group may be substituted; aralkyl such as benzyl, phenethyl,
CsHsCH,CH,CH,, naphthylmethyl and the like, the aralkyl group may be
substituted and the substituted aralkyl is a group such as CH3;CgH4CH,, ﬁal—
CgH4CH,, CH;0CH,CH,, CH;0CH,CH,CH, and the like; aralkoxy group
such as benzyloxy, phenethyloxy, naphthylmethyloxy, phenylpropyloxy and
the like, the aralkoxy group may be substituted; heterocyclyl groups such as
aziridinyl, pyrrolidi.nyl, morpholinyl, piperidinyl, piperazinyl and the like, the
heterocyclyl group may be substituted; heteroaryl group such as pyridyl,
thienyl, furyl, pyrrolyl, oxazolyl, thiazolyl, imidamlyf, oxadiazolyl, tetrazolyl,
benzopyranyl, benzofuranyl and the like, the heterom'yi group may be
substituted; heteroaralkyl group such as furanmethyl, pyridinemethyl,
oxazolemethyl, oxazolethyl and the like, the heteroaralkyl group may be
substituted; heteroaryloxy and heteroaralkoxy, wherein heteroaryl and
heteroaralkyl moieties are as defined earlier and may be substituted; alkanoyl
group such as acetyl, propionyl and the like, the alkanoyl .group may be
substituted; aroyl such as benzoyl, substituted benzoyl and the like;
alkanoyloxy group such as OOCMe, OOCEt, OOCPh and the like which may
be substituted; hydroxy(C;-Cg)alkyl, which may be substituted, amino;
acylamino groups such as NHCOCH;, NHCOC,Hs, NHCOC;H;, NHCOC,Hs,
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which may be substituted; meno(C;-Cg)alkylamino group such as NHCH;,
NHC,Hs, NHC;H;, NHCH;3 and the like, which may be substituted; (C;-
Ce)dialkylamino group such as N(CHs),, NCH3(C,Hs)and the like, which may
be substituted; arylamino group such as HNCgHs, NCH3(CsHs), NHCsH,CHs,
NHCgH,-Hal and the like, which may be substituted; aralkylamino group such
as CeHsCH,NH, C¢HsCH,CH,NH, C¢HsCH,NCHj; and the like, which may be
substituted; amino(C;-Cgallyl, which may be substituted; alkoxycarbomyl
such as methoxycarbonyl, ethoxycarbonyl and the like, which may be
substituted;  aryloxycarbonyl  group such as  phenoxycarbonyl,
naphthyloxycarbonyl and the like, which may be substituted;
aralkoxycarbonyl group such as benzyloxycarbonyl, phenethyloxycarbonyl,
naphthylmethoxycarbonyl and the like, which may be substituted; alkoxyalkyl
group such as methoxymethyl, ethoxymethyl, methoxyethyl, ethoxyethyl ;nd
the like, the alkoxyalkyl groups may be substituted; aryloxyalkyl group such
as CgH;OCH,;, C4H;OCH,CH,, naphthyloxymethyl and the like, which may be
substituted; aralkoxyallkyl group such as CsHsCH,OCH,, CsHsCH,OCH,CH,
and the like, which may be substituted; thio(C;-Celalkyl, which may be
substituted; (Ci-Ce)alkylthio, which may be substituted; alkoxycarbonylamino
group such as NHCOOC,Hs, NHCOOCH; and the like, which may be
substituted;  aryloxycarbonylamino  group such as NHCOOCHs,
N(CH3)COOCsHs, N(C,H;5)COOCsHs, NHCOOCH,CHs,
NHCOOCgH,OCH; and the like, which may be substituted;
aralkoxycarbonylamino group such as NHCOOCH,CHs,
NHCOOCH,CH,C¢Hs,  N(CH3;)COOCH:C¢Hs,  N(CHs)COOCH,CHs,
NHCOOCH,CsH,CH;, NHCOOCH,CqH4OCH; and the like, which may be
substimted; carboxylic acid or its derivatives such as amides, like CONH,,
CONHMe, CONMe,, CONHEt, CONEt,, CONHPh and the like, or esters
such as COOCH;, COOC;Hs, COOC;H; and the like, the carboxylic acid

derivatives may be substituted; sulfonic acid or its derivatives such as
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SO,NH,, SO,NHMe, SO,NMe,, SO,NHCF; and the like, or esters such as
COOCH;, COOCH;, COQC;H; and the like, the sulfonic acid derivatives
may be substituted. )

When the groups represented by R® attached to carbon atom are
substituted, the substitments may be selected from halogen, hydroxy, nitro or
substituted or unsubstituted groups selected from alkyl, cycloalkyl, alkoxy,
cycloalkoxy, aryl, aralkyl, aryloxy, aralkoxy, aralkoxyalkyl, heterocyclyl,
heteroaryl, heteroaralkyl, alkanoyl, alkanoyloxy, hydroxyalkyl, amino,
acylamino, arylamino, aminoalkyl, alkoxycarbonyl, alkylamino, alkoxyalkyl,
alkylthio, thioalkyl groups, carboxylic acid or its derivatives or sulfonic acid
or its derivatives.

It is preferred that the substituents on R® represents halogen atom such
as fluorine, chlorine, bromine, hydroxy group, optionally halogeuated groups
selected from alkyl group such as methyl, ethyl, isopropyl, n-propyl, n-butyl;
cycloalkyl group such as cyclopropyl; aryl group such as phenyl; aralkyl
group such as benzyl; (C;-Cs)alkoxy, benzyloxy, alkanoyl or alkanoyloxy
groups.

Suitable groups represented by R® when attached to nitrogen atom may
be selected from hydrogen, hydroxy, formyl; substituted or unsubstituted (Ci-
Cizalkyl group, especially, linear or branched (C-Cg)alkyl group, such as
methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, t-butyl, n-pentyl, iso-
pentyl, hexyl and the like; cyclo(Cs-Ce)alkyl group such as cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl and the like, the cycloalkyl group mas/ be
substituted; (C-Cg)alkoxy such as methoxy, ethoxy, propyloxy, butyloxy, iso-
propyloxy and the like, the alkoxy group may be substituted; cyclo(Cs-
Celalkoxy group such as cyclopropyloxy, cyclobutyloxy, cyclopentyloxy,
cyclohexyloxy and the like, the cycloalkoxy group may be substituted; aryl
group such as phenyl, naphthyl and the like, the aryl group may be substituted;
aryloxy group such as phenoxy, naphthyloxy and the like, the aryloxy group
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may be substituted; aralkyl such as benzyl, phenethyl, CsHsCH,CH,CH,,
naphthylmethyl and the like, the aralkyl group may be substituted and the
substituted aralkyl is a group such as CH;C¢H,CH,, Hal-C¢H,CH,,
CH;OC6H4CH7_, CH;0C¢H,CH,CH, and the like; aralkoxy group such as
benzyloxy, phenethyloxy, naphthylmethyloxy, phenylpropyloxy and the like,
the aralkoxy group may be substituted; heterocyclyl groups such as aziridinyl,
pyrrolidinyl, morpholinyl, pfperidinyl, piperazinyl and the like, the
heterocyclyl group may be substituted; heteroaryl group such as pyridyl,
thienyl, furyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, oxadiazolyl, tetrazolyl,
benzopyranyl, benzofuranyl and the like, the heteroaryl group may be
substifuted; heteroaralkyl group such as furanmethyl, pyridinemethyl,
oxazolemethyl, oxazolethyl and the like, the heteroaralkyl group may be
substituted; heteroaryloxy and heteroaralkoxy, wherein heteroaryl and
heteroaralkyl moieties are as defined earlier and may be substituted; alkanoyl
group such as acetyl, propionyl and the like, the alkanoyl group may be
substituted; aroyl such as benzoyl, substituted benzoyl and the like;
alkanoyloxy group such as OOCMe, OOCEt, OOCPh and the like which may
be substituted; hydroxy(C,-Cg)alkyl, which may be substituted; amino;
acylamino groups SilCh as NHCOCH;, NHCOC,Hs, NHCOC;H;, NHCOCH;,
which may be substituted; mono(C;-Cg)alkylamino group such as NHCH;,
NHC,Hs, NHC;H7, NHC¢H;3 and the like, which may be substituted; (C,-
Ce)dialkylamino group such as N(CHz),, NCH;(C,Hs)and the like, which may
be substituted; arylamino group such as HNCgHs, NCH;3(CsHs), NHCsH,CHj,
NHCgH;-Hal and the like, which may be substituted; aralkylamino group such
as CgHsCH,NH, CsHsCH,CH,NH, CsHsCH,NCH; and the like, which may be
substituted, amino{C;-Cg)alkyl, which may be substituted; alkoxycarbonyl
such as methoxycarbonyl, ethoxycarbonyl and the like, which may be
substituted;  aryloxycarbonyl group such as  phenoxycarbonyl,
naphthyloxycarbonyl and the like, which may be substituted;
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aralkoxycarbonyl group such as benzyloxycarbonyl, phenethyloxycarbonyl,
naphthylmethoxycarbonyl and the like, which may be substituted; alkoxyalkyl
group such as methoxymethyl, ethoxymethyl, methoxyethyl, ethoxyethyl and
the like, the alkoxyalkyl groups may be substituted; aryloxyalkyl group such
as CaHsOCH,, C4HsOCH,CH,, naphﬂly]oxymetﬁyl and the like, which- may be
substituted; aralkoxyalkyl group such as CeHsCH,OCH,, CsHsCH,OCH,CH,
and the like, which may be substituted; thio(Ci-Ce)alkyl, which may be
substituted; (C;-Cg)alkylthio, which may be substituted; carboxylic acid or its
derivatives such as amides, like CONH,, CONHMe, CONMe,, CONHE,
CONEt;, CONHPh and the like, the carboxylic acid derivatives may be
substituted; sulfonic acid or its derivatives such as SO,NH,, SO,NHMe,
SO,NMe,, SO,NHCF; and the like, the sulfonic acid derivatives may be
substituted.

When the groups represented by R® attached to nitrogen are substituted,
preferred substituents may be selected from halogen such as fluorine, chlorine;
hydroxy, alkanoyl, alkanoyloxy, amino groups.

Suitable groups represented by R” and R® when attached to carbon atom
may be selected from hydrogen, halogen atom such as fluorine, chlorine,
bromine, or iodine; hydroxy, cyano, nitro, 'formyl; substituted or unsubstituted
(Ci-Cyz)alkyl group, especially, linear or branched (Ci-Cio)alkyl group, such as
methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, t-butyl, n-pentyl, iso-
pentyl, hexyl, heptyl, octyl and the like; (Ci-Coalkoxy such as methoxy,
ethoxy, propyloxy, butyloxy, iso-propyloxy and the like; the alkoxy group
may be substituted; aryl group such as phenyl, naphthyl and the like, the aryl
group may be substituted; aryloxy group such as phenoxy and the like, the
aryloxy group may be substituted; aralkyl such as benzyl, phenethyl,
CHlsCH,CH,CH,, and the like, the aralkyl group may be substituted and the
substituted aralkyl is a group such -as CH3;C¢HiCH,, Hal-CsH,CHy,
CH;0C¢H,CH,, CH;0C¢H,CH,CH, and the like; aralkoxy group such as
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benzyloxy, phenethyloxy, phenylpropyloxy and the like, the aralkoxy group
may be substituted; heterocyclyl groups such as aziridinyl, pyrrolidinyl,
morpholinyl, piperidinyl, piperaziny! and the like, the heterocyclyl group may
be substituted; heteroaryl group such as pyridyl, thienyl, furyl, pyrrolyl,
oxazolyl, thiazolyl, imidazolyl, oxadiazolyl, tetrazolyl, benzopyranyl,
benzofuranyl and the like, the heteroaryl group may be substituted;
heteroaralkyl group such as furanmethyl, pyridinemethyl, oxazolemethyl,
oxazolethyl and the like, the heteroaralkyl group may be substituted,;
hydroxy(C,-Colalkyl, which may be substituted; amino; mono(Ci-
Cg)alkylamino group such as NHCH;, NHC,Hs, NHC;H;, NHC¢H,; and the
like, which may be substituted; (C;-Cg)dialkylamino group such as N(CHs),,
NCH;(C,Hs)and the like, which may be substituted; arylamino group such as
HNCHs, NCH3(CsHs), NHC¢H,CH;, NHCgHy-Hal and the like, which may be
substituted; aralkylamino group such as CgHsCH,NH, C¢HsCH,CH,NH,
Ce¢HsCH,NCH; and the like, which may be substituted; amino(C;-Cg)alkyl,
which may be substituted; alkoxyalkyl group such as methoxymethyl,
ethoxymethyl, methoxyethyl, ethoxyethyl and the like, the alkoxyalkyl groups
may be substituted; thio(Ci-Celalkyl, which may be substituted; (Ci
Cy)alkylthio, which may be substituted. ‘

‘When the groups represented by R’ and R® attached to carbon atom are
substituted, the substituent may be selected from halogen, hydroxy, nitro or
substituted or unsubstituted groups selected from alkyl, cycloalkyl, alkoxy,
cycloalkoxy, aryl, aralkyl, aryloxy, aralkoxy, aralkoxyalkyl, heterocyclyl,
heteroaryl, heteroaralkyl, hydroxyalkyl, amino, arylamino, aminoalkyl,
alkylamino, alkoxyalkyl, alkylthio, thioalkyl groups, carboxylic acid or
sulfonic acid.

It is preferred that the substituent on R"-and R® represent halogen atom
such as fluorine, chlorine or bromine; hydroxy group, optionally halogenated

groups selected from alkyl group such as methyl, ethyl, isopropyl, n-propyl, n-
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butyl and the like; cycloalkyl group such as cyclopropyl; aryl group such as
phenyl; aralkyl group such as benzyl; (Ci-Cs)alkoxy or benzyloxy groups.

Suitable groups represented by R” and R® when attached to nitrogen
atom may be selected from hydrogen, hydroxy, substituted or unsubstituted
(C-Cip)alkyl group, especially, linear or branched (C-Cjo)alkyl group, such as
methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, t-butyl, n-pentyl, iso-
pentyl, hexyl, heptyl, octyl and the like; (C-Cg)alkoxy such as methoxy,
ethoxy, propyloxy, butyloxy, iso-propyloxy and the like, the alkoxy group
may be substituted; aryl group such as phenyl and the like, the aryl group may
be substituted; aryloxy group such as phenoxy and the like, the aryloxy group
may be substituted; aralkyl such as benzyl, phenethyl, CsHsCH,CH,CH, and
the like, the aralkyl group may be substituted and the substituted aralkyl is a
group such as CH3CH,CH,, Hal-C¢H,CH,, CH;0CsH,CH,,
CH,0OCH,CH,CH, and the like; aralkoxy group such as benzyloxy,
phenethyloxy, phenylpropyloxy and the like, the aralkoxy group may be
substituted; heterocyclyl groups such as aziridinyl, pyrrolidinyl, morpholinyl,
piperidinyl, piperazinyl and the like, the heterocyclyl group may be
substituted; heteroaryl group such as pyridyl, thienyl, furyl, pyrrolyl, oxazolyl,
thiazolyl, imidazolyl, oxadiazolyl, tetrazolyl, benzopyranyl, benzofuranyl and
the like, the heteroaryl group may be substituted; heteroaralkyl group such as
furanmethyl, pyridinemethyl, oxazolemethyl, oxazolethyl and the like, the
heteroaralkyl group may be substituted; hydroxy(Cl;Cﬁ)aJkyl, which may be
substituted; amino; mono(C;-Cg)alkylamino group such as NHCH;, NHC,Hs,
NHC;H;, NHCgH;; and the like, which may be substituted; (C;-
Cg)dialkylamino group such as N(CHs),, NCH;(C;Hs)and the like, which may
be substituted; arylamino group such as HNCgHs, NCH3(CgHs), NHC:H,CH3,
NHCgH,-Hal and the like, which may be substituted.
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When the groups represented by R’ and R® attached to nitrogen are
substituted, preferred substituents may be selected from halogen atom such as
fluorine, chlorine; hydroxy, alkyl, alkanoyl, alkanoyloxy, amine groups.

When R, RZ, R3, R“, R, R% R, R® or Ar are substituted, the
substituents are as defined above.

The compounds of formula (I) where R® represents hydrogen atom and R?
represents hydrogen or lower alkyl groups have been described in our US
patent Nos. 5,885,997 and 5,985,884.

Pharmaceutically acceptable salts forming part of this invention include
salts éf the carboxy_lic acid moiety such as alkali metal salts like Li, Na, and K
salts; alkaline earth metal salts like Ca and Mg salts; salts of organic bases
such as diethanolamine, choline and the ) like; chiral bases like
alkylphenylamine, phenyl glycinol and the like, salts of natural amino acids
such as lysine, arginine, guanidine, methionine, alanine, valine and the like;
unnatural amino acids such as D-isomers or substituted amino acids;
ammonium or substituted ammonium salts and aluminum salts. Salts may
include acid addition salts where appropriate which are, sulphates, nitrates,
phosphates, perchlorates, borates, hydrohalides, acetates, tartrates, maleates,
citrates, succinates, palmoates, methanesulphonates, benzoates, salicylates,
hydroxynaphthoates, benzenesulfonates, ascorbates, glycerophosphates,
ketoglutarates and ‘the like. Pharmaceutically acceptable solvates may be

hydrates or comprising other solvents of crystallization such as alcohols.

Particularly useful compounds according to the present invention
includes:
(£) Ethyl 2-ethoxy-3-[4-[2-(5-ethyl-1-methyl-7-0x0-3-propyl-6,7-dihydro-1H-
pyrazolo[4,3-d]pyrimidin-6-yl)ethoxy]lphenyl]propanoate ;
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(+) Ethyl 2-ethoxy-3-[4-]2-(5-ethyl-1-methyl-7-0x0-3-propyl-6,7-dihydro-1H-
pyrazolo[4,3-d]pyrimidin-6-yl)ethoxy]phenyl]propanoate ;
(-) Ethyl 2-ethoxy-3-[4-[2-(5-ethyl-1-methyl-7-0x0-3-propyl-6,7-dihydro-1H-
pyrazolo[4,3-d]pyrimidin-6-yl)ethoxylphenyl]propanoate ;

()  2-Ethoxy  3-[4-[2-(5-ethyl-1-methyl-7-0x0-3-propyl-6,7-dihydro-1H-
pyrazolo[4,3-d]pyrimidin-6-yl)ethoxy]phenyl]propanoic acid or its salts ;
(+)  2-Ethoxy  3-[4-[2-(5-ethyl-1 —méthyl-7—oxo-3-propyl-6,7~dihyd:o- 1H-
pyrazolo[4,3-d]pyrimidin-6-yl)ethoxy]phenyl]propanoic acid or its salts ;
(-)  2-Ethoxy  3-[4-[2-(5-ethyl-1-methyl-7-0x0-3-propyl-6,7-dihydro-1H-
pyrazolo[4,3-d]pyrimidin-6-yl)ethoxy]phenyl]propanoic acid or its salts ;

(%) Ethyl 3-[4-[2-(1,5-Dimethyl-7-0x0-3-propyl-6,7-dihydro-1H-pyrazolo[4,3~
d]pyrimidin-6-yl)ethoxy]phenyl]-2-ethoxypropanoate ;
(+) Ethyl 3-[4-[2-(1 ,S—Dimethyl-7—0){0-3—pr0pyl-6,7-dihydr0- 1H-pyrazolo[4,3-
dJpyrimidin-6-yl)ethoxy]phenyl]-2-ethoxypropanoate ;
(-} Ethyl 3-[4-[2~(1,5-Dimethyl-7-oxo0-3-propyl-6,7-dihydro-1H-pyrazolo[4,3-
d]pyrimidin-6-yl)ethoxy]phenyl]-2-ethoxypropanoate ;

(€] 3-[4-[2—(1,5»Dimethy1-7-oxo-3-proi)y1—6,7-dihydro- 1H-pyrazolo[4,3-
d]pyrimidin-6-yl)ethoxy]phenyl]-2-ethoxypropanoic acid or its salts;
) 3-[4-[2-(1,5-Dimethyl-7-oxo0-3-propyl-6,7-dihydro-1H-pyrazolo[4,3-
d]pyrimidin-6-yi)ethoxylphenyl]-2-ethoxypropanoic acid or its salts;
) 3-[4-[2-(1,5-Dimethyl-7-0x0-3-propyl-6,7-dihydro- 1 H-pyrazolo[4,3-
dlpyrimidin-6-yl)ethoxy]phenyl}-2-ethoxypropanoic acid or its salts ;

(1) Ethyl 2-ethoxy-3-[4-[2-(1-methyl-7-ox0-3-propyl-S-triflucromethyl-6,7-
dihydro-1H-pyrazolo[4,3-d]pyrimidin-6-yl)ethoxy]phenyljpropanoate ;
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(+) EBthyl 2-ethoxy-3-[4-[2-(1-methyl-7-0%0-3-propyl-5-trifluoromethyl-6,7-
dihydro-1H-pyrazolo[4,3-d]pyrimidin-6-yl)ethoxy]phenyl]propanoate ; )

(-) Ethyl 2-ethoxy-3-[4-[2-(1-methyl-7-0x0-3-propyl-5-trifluoromethyl-6,7-
dihydro-1H-pyrazolo[4,3-d]pyrimidin-6-yl)ethoxyJphenyl]propanoate ;

& Ethyl 3-[4-[2-(5-benzyl-1-methyl-7-0x0-3-propyl-6,7-dihydro-1H-
pyrazolo[4,3-d]pyrimidin-6-yl)ethoxy]phenyl]-2-ethoxypropanoate ;

+) Ethyl 3-[4-[2~(5-benzyl-1-methyl-7-0x0-3-propyl-6,7-dihydro-1H-
pyrazolo[4,3-d]pyrimidin-6-yl)ethoxy]phenyl]-2-ethoxypropanoate ;

(-) Ethyl 3-[4-[2-(5-benzyl-1-methyl-7-0x0-3-propyl-6,7-dihydro- 1 H-pyrazolo
[4.1,3-d]pyrimidjn—6—y1)ethoxy]phenyl]-Z-Ethuxypmpanoate 3

(£) 3-[4-[2-(5-Benzyl- 1-methyl-7-oxo-3-propyl-6,7-dihydro- IH-pyrazolo
[4,3-d]pyrimidin-6-yl)ethoxy]phenyl]-2-ethoxypropanoic acid or its salts;
(+) 3-[4-[2-(5-Benzyl-1-methyl-7-ox0-3-propyl-6,7-dihydro-1H-pyrazolo
[4,3-dJpyrimidin-6-yl)ethoxyJphenyl}-2-ethoxypropanoic acid or its salts;
(-) 3-[4-[2-(5-Benzyl-1-methyl-7-0x0-3-propyl-6,7-dihydro-1H-pyrazolo
[4,3-d]pyrimidin-6-yl)ethoxyJphenyl]-2-ethoxypropanoic acid or its salts;

@) Ethyl 3-[4-[2~(5-benzy]-1-methyl-7-0x0-3-propyl-6,7-dihydro-1H-
pyrazolo[4,3-d]pyrimidin-6-yl)ethoxyjphenyl]-2-phenoxypropanoate ;
) Ethyl 3-[4-{2-(5-benzyl-1 —meﬂayl-7—oxo—é -propyl-6,7-dihydro-1H-
pyrazolo[4,3-d]pyrimidin-6-yl)ethoxy]phenyi] ~Z—phenoxyprdpan0ate 5
-) Ethyl 3-[4-[2~(5-benzyl-1-methyl-7-0x0-3-propyl-6,7-dihydro-1H-
pyrazolo[4,3-d]pyrimidin-6-yl)ethoxylphenyl}-2-phenoxypropanoate ;

() Bthyl 3-[4-[2-(5-ethyl-1-methyl-7-0x0-3-propyl-6,7-dihydro- 1H-pyrazolo
[4,3-dJpyrimidin-6-yl)ethoxy]phenyl]-2-phenoxypropanoate ;
(+) Ethyl 3-[4-[2-(5-ethyl-1-methyl-7-ox0-3-propyl-6,7-dihydro-1H-pyrazolo
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[4,3-d]pyrimidin-6-yl)ethoxyJphenyl]-2-phenoxypropanoate ;
(-) Ethyl 3-[4-[2-(5-ethyl-1-methyl-7-0x0-3-propyl-6,7-dihydro-1H-pyrazolo
[4,3-d]pyrimidin-6-yl)ethoxyJphenyl]-2-phenoxypropanoate ;

(%) 3-[4-[2-(5-Ethyl-1-methyl-7-oxo-3-propyl-6,7-dihydro- 1 H-pyrazolo[4,3-d]
pyrimidin-6-yl)ethoxy]phenyl]-2-phenoxypropanoic acid or its salis;
(+) 3-[4-[2-(5-Ethyl-1-methyl-7-0x0-3-propyl-6,7-dihydro-1H-pyrazolo[4,3-d]
pyrimidin-6-yl)ethoxy]phenyl]-2-phenoxypropanoic acid or its salts;
(=) 3-[4-[2-(5-Ethyl-1-methyl-7-0x0-3-propyl-6,7-dihydro- 1H-pyrazolo[4,3-d]
pyrimidin-6-yl)ethoxy phenyl]-2-phenoxypropanoic acid or its salts ;

() Ethyl 3-[4-[2-(1,5-dimethyl-7-0x0-3-propyl-6,7-dihydro-1H-pyrazolo[4,3-
d]pyrimidin-6-yl)ethoxy]phenyl]-2-phenoxypropanoate ;

(+) Ethyl 3-[4-[2-('1,5-dimethyl-7—0x0<3—pr0py1-6,7-dihydro-1H-pyrazolo[4,3-
d]pyrimidin-()-yl)ethoxy]phenyl]-Z—phenoxypropanoafe H ’

() Ethyl 3-[4-[2-(1,5-dimethyl-7-0x0-3-propyl-6,7-dihydro-1H-pyrazolo[4,3-
dJpyrimidin-6-yl)ethoxy]phenyl]-2-phenoxypropanoate ;

(&) 3-[4-[2-(1,5-Dimethyl-7-oxo-3-propyl-6,7-dihydro-1H-pyrazolo[4,3-d]
pyrimidin-6-yl)ethoxy]phenyl]-2-phenoxypropanoic acid or its salts ;
(+) 3-[4-[2-(1,5-Dimethyl-7-ox0-3-propyl-6,7-dihydro-1H-pyrazolo[4,3-d]
pyrimidin-6-y])ethoxy]phenyl]-2-phenoxypropanoic acid or its salts;
(-) 3-[4-[2-(1,5-Dimethyl-7-0x0-3-propyl-6,7-dihydro-1H-pyrazolo[4,3-d]
pyrimidin-6-yl)ethoky]phenyl]-2-phenoxypropanoic acid or its salts ;

(&) Ethyl 3-[4-]2-(3,5-dipropyl-1-methyl-7-0x0-6,7-dihydro- 1H-pyrazolo[4,3-
dlpyrimidin-6-yl)ethoxy]phenyl]-2-ethoxypropanoate ;
(+) Ethyl 3-[4-[2-(3,5-dipropyl-1-methyl-7-0x0-6,7-dihydro-1H-pyrazolo[4,3-
d]pyrimidin-6-yl)ethoxy Jphenyl]-2-ethoxypropanoate ;

JP 2004-534733 A 2004.11.18



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(122)

‘WO 02/062799 PCT/IB02/00342

20

25

30

(-) Ethyl 3-[4-[2-(3,5-dipropyl-1-metlryl-7-ox0-6,7-dihydro-1H-pyrazolo[4,3-
d]pyrimidin-6-yl)ethoxylphenyl}-2-ethoxypropanoate ;

(%) 3-[4-{2-(3,5-Dipropyl-1-methyl-7-0x0-6, 7-dihydro-1H-pyrazolof4,3-d]
pyrimidin-6-yl)ethoxy]phenyl]-2-ethoxypropanoic acid or its salts;
(+) 3-[4-[2-(3,5-Dipropyl-1-methyl-7-0x0-6,7-dihydro-1H-pyrazolo[4,3-d]
pyrimidin-6-yl)ethoxy]phenyl]-2-ethoxypropanoic acid or its salts;
(=) 3-[4-[2-(3,5-Dipropyl-1-methyl-7-0x0-6,7-dihydro-1 H—pyrazoio[4,3-d]
pyrimidin-6-y1)ethoxy]phenyl]-2-ethoxypropanoic acid or its salts;

(*) 3-[4-[2-(5-Benzyl-1-methyl-7-oxo-3-propyl-6,7-dihydro-1H-pyrazolo[4,3-
d]pyrimidin-6-yl)ethoxy]phenyl]-2-phenoxypropanoic acid or its salts;
(+) 3-[4-[2-(5-Benzyl-1 -methy1—7—0x0-3—propf1~6 ,7-dihydro-1H-pyrazolo[4,3-
d]pyrimidin-6-yl)ethoxy]phenyl]-2-phenoxypropanoic acid or its salts;
) 3—[4—[2-(5-Beniyl»1-methyl—7—0x0-3-pr0pyl—6,7—dihydro-lH—pyrazolo[4,3-
d]pyrimidin-6-yl)ethoxyJphenyl]-2-phenoxypropanoic acid or its salts;

(+) Ethyl 3-[4-[2-(3,5-dipropyl-1-methyl-7-0x0-6,7-dihydro-1H-pyrazolo[4,3-
dlpyrimidin-6-yljethoxylphenyl]-2-phenoxypropanoate ;
(+) Ethyl 3-[4-[2;(3,5-dipropyl-1-methyl-7-oxo-6,7—dihydro-1H-pyrazolo[4,3-
dlpyrimidin-6-yl)ethoxy]pheny!]-2-phenoxypropanoate ;
(-) Ethyl 3—[4~[2—(3,5—dipropyl—1-methyl-7—ox0-6,7-ﬁihydxo—1H—pyrazolﬁ[4,3—
d]pyrimidin-6-yl)ethoxy]phenyl]-2-phenoxypropanoate ;

(€] 3-[4-[2-(3,5-Dipropyl-1-methyl-7-0x0-6,7-dihydro-1H-pyrazolof4,3-
d]pyrimidin-6-ylethoxy]phenyl]-2-phenoxypropanoic acid or its salts ;
[G)] 3-[4-[2-(3,5-Dipropyl-1-methyl-7-0x0-6,7-dihydro- 1H-pyrazolo[4,3-
dpyrimidin-6-yl)ethoxy]phenyl]-2-phenoxypropanoic acid or its salts ;
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) 3-[4-[2-(3,5-Dipropyl-1-methyl-7-ox0-6,7-dihydro-1H-pyrazolof4,3-
d]pyrimidin-6-yl)ethoxy]phenyl]-2-phenoxypropanoic acid or its salts;

[2R, N(1S)]-2-ethoxy-3-[4-[2-(5-ethyl-1-methyl-7-0x0-3-propyl-6,7-dihydro-
5 1H-pyrazolo[4,3-d]pyrimidin-6-y]ethoxylphenyl]-N-(2-hydroxy-1-
pheﬁylethyl)propanamide and :
[2S, N(1S)]-2-ethoxy-3-[4-[2-(5-ethyl-1-methyl-7-0x0-3-propyl-6,7-dihydro-
1H-pyrazolo[4,3-d]pyrimidin-6-yJethoxy]phenyl]-N-(2-hydroxy-1-
phenylethyl)propanamide.

10
According to a feature of the present invention, the compound of
general formula (1) where R' and R* together represent a bond, Y represent
oxygen atom R®, R*, A, n and Ar are as defined earlier, can be prepared by any
_of the following routes shown in Scheme-I below.
A=~{(CHy)y O—Ar-CHO A R e
— O—Ar- .
m]a)z” (Me) + Li—(CHu-0-Ar-k_| ©
9 ¥ gy RO OR
(R“O);-P]CH-(COOR‘) o
)
OR” iy \g 5/
% < e
. - ' o)
A—(CHp)y"O—Ar-CHz-PPhzHal R 0 sz)LOR“
[UTOT- A—(CH3)O—Ar Lo
o] > YR* Route 3
J\:DR‘ ®» RO -~
07 "ORs & A—{(CHp)yO—Ar-CHO
) & Route 4 (a)
A—(CH)OH fro ‘ Rl E
—(CHOH | Ho-ar RP0
(uh) widoR! A=(CHally 4 HO AFS/’LOR“
. gy (g RO
15 i

Scheme - I )
Route (1) : The reaction of a compound of the general formula (IIla) where A,

Ar and n are as defined earlier with a compound of formula (IITb) where R’
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represents (Cy-Cealkyl @d all other symbols are as defined earlier to yield
compound of general formula (I) where all symbols are as defined above may
be carried out in the presence of a base such as alkali metal hydrides like NaH
or- KH; organolithiums such as CH;Li, BuLi and the like; alkoxides such as
NaOMe, NaOEt, K'BuO™ and the like or mixtures thereof. The reaction may
be carried out in the presence of solvenis such as TI—]ZF,' dioxane, DMF,

DMSO, DME and the like or mixtures thereof. HMPA may be used as

. cosolvent. The reaction temperature may range from -78 °C to 50 °C,

preferably at a temperature in the range of -10 °C to 30 °C. The reaction is
more effective under anhydrous conditions. The compound of general formula
(IIIb) may be prepared by Arbuzov reaction.

Alternatively, the compound of formula (I) may be prepared by reacting
the compound of formula (IIla) where all symbols are as defined earlier with
Wittig reagents such as l—IalﬁPth+CH-(OR])C02R4. under éimilar reaction

conditions as described above.

Route (2) : The reaction of a compound of general formula (Illc) where A is as

. defined earlier with a compound of general formula (Illd) where L'isa

leaving group such as halogen atom, p-toluenesulfonate, methanesulfonate,
trifluoromethanesulfonate and the like, preferably a halogen atom; R', R?

together represent a bond and all other symbols are as defined earlier to

produée a compound of general formula (I) where all symbols are as defined-

above may be carried out in the presence of solvents such as DMSO, DMF,
DME, THF, dioxane, ether and the like or mixtures thereof. The reaction may
bé carried out in an inert atmosphere which may be maintained by wsing inert
gases such as Ny, Ar, He and the like. The reaction may be effected in the

presence of a base such as alkalis like sodium hydroxide or potasstum

hydroxide; alkali metal carbonates such as sodium carbonate or potassium

carbonate; alkali metal hydrides such as sodium hydride or potassium hydride;
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organometallic bases like n-butyl lithium; alkali metal amides like sodamide
or mixtures thereof. The amount of base may range from 1 to 5 equivalents,
based on the amount of the compound of formula (Ilc), preferably the amount
of base ranges from 1 to 3 equivalents. Phase transfer catalysts such as
tetraalkylemmonium halide or hydroxide may be added. Additives such as
alkali metal halides such as LiBr may be added. The reaction may be carried
out at a temperature in the range of 0 OC to 150 OC, preferably at a

temperature in the range of 15 °C to 100 ©C. The duration of the reaction may

" range from 0.25 to 48 hous, preferably from 0.25 to 24 hours.

Route (3) : The reaction of a compound of the general formula (Ifa) where all
symbols are as defined earlier, with a compound of formula (I1le) where R*
represents hydrogen atom and all other symbols are as defined earlier may be
carried out in the presence of a base. The nature of the base is not critical. Any
base normally employed for aldol condensation reaction may be employed;
bases like metal hydride such as NaH, KH, metal alkoxides sv.llch as NaOMe, t-
BuOK', NaOEt, metal amides such as LiNH,, LiN(ipr), may be used. Aprotic

solvents such as THF, ether, dioxane may be used. The reaction may be

- carried out in an inert atmosphere which may be maintained by using inert

gases such as N2, Ar, or He and the reaction is more effective under
anhydrous conditions. Temperature in the range of -80 °C to 35 °C may be
used. The B-hydroxy product initially produced may be dehydrated under
conventional dehydration conditions such as treating with pT'SA in solvents
such as benzene or toluene. The nature of solvent and dehydrating agent is not
critical. Temperature in the range of 20 °C to reflux temperature of the solvent
used may be employed, preferably at reflux temperature of the solvent by

continuous removal of water using a Dean Stark water separator.
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Route (4) : The reaction of compound of formula (I11g) where A and n are as
defined earlier and L' represents a leaving group such as halogen afom, p-
toluenesulfonate, methanesulfonate, trifluoromethanesulfonate and the like,
preferably a halogen atom with compound of formula (IIIf) where R' and R?
together represent a bond and all other symbols are as defined earlier to
produce a compound of the formula (I) defined above may be carried out in
the presence of aprotic solvents such as THF, DMF, DMSO, DME and the like
or mixtures thereof. The reaction may be carried out in an inert atmosphere

which may be maintained by using inert gases such as N,, Ar, He and the like.

" The reaction may be effected in the presence of a base such as K2CO3,

NapCO3 or NaH or mixtures thereof. Acetone may be used as solvent when
Na;COj or K,COs5 is used as a base. The reaction temperature may range from
0 0C - 120 OC, preferably at a temperature in the range of 30 °C - 100 °C.
The duration of the reaction may range from 1 to 24 hours, preferably from 2
to 12 hours. The compound of formula (IIIf) can be prepared according to
known procedure by a Wittig Horner reaction between the hydroxy protected
aryl aldehyde such as benzyloxyaryl aldehyde and compound of formula
(10b), followed by deprotection. :

Route (5) :-The reaction of compound of genefal’fommla (HIh) where A and n
are as defined eatlier with a compound of general formula (ITIf) where R' and
R? together represent a bond and all other symbols are as defined earlier may
be carried out using suitable coupling agents such as dicyclobexyl urea,
triarylphosphine/dialkylazadicarboxylate such as ‘PPh; / DEAD and the like.
The reaction may be catried out in the presence of solvents such as THEF,
DME, CH,Cl,, CHCl, toluene, acetonifrile, carbon tetrachloride and the like.
The inert atmosphere may be maintained by using inert gases such as Na, Ar,
He and the like. The reaction may be effected in the preéenoe of DMAP,
HOBT and they may be used in the r.ange‘ of 0.05 to 2 equivalents, preferably
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0.25 to 1 equivalents. The reaction temperature rﬁay be in the range of 0 °C to

100 °C, preferably at a temperature in the range of 20 °C to 80 °C. The
duration of the reaction may range from 0.5 to 24 hours, preferably from 6 to

12 hours.

Route 6 : The reaction of a compound of formula (IIIi) where all symbols are
as'defined carlier with a compound of formula (Ij) where R* = R* and are as
defined earlier excluding hydrogen, to produce a compound of the formula (I)
where R! and R? together represent a bond may be carried out neat in -the

presence of a base such as alkali metal hydrides like NaH, XKH or

) organolithiums like CH,Li, Buli and the like or alkoxides such as NaOMe,

NaQEt, t-BuOK" and the like or mixtures thereof. The reaction may be carried
out in the presence of aprotic solvents such as THF, dioxane, DMF, DMSO,
DME and the like or mixtures thereof. FMPA may be used as cosolvent. The
reaction temperature may range from -78 °C to 100 °C, préferably at a
temperature in the range of -10 °C to 50 °C.

In yet another embodiment of the present invention, the compound of the
general formula (I) where R! represents hydrogen atom, hydroxy, aikoxy,

halogen, lower alkyl, substituted or unsubstituted aralkyl group; R? represents

* hydrogen, hydroxy, halogen, lower alkyl, alkoxy, alkanoyl, aroyl, aralkanoyl,

substituted or unsubstituted aralkyl; R3, RA, n Ar and A are as defined earlier
and Y represents oxygen atom can be prepared by onme or more of the

processes shown in Scheme-II below.
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Route 7 : The reduction of compound of the formula (IVa) which represents a

5 compound of formula (I) where R' and R* together represent a bond and Y
represent oxygen atom and all other symbols are as defined earlier, obtained as
described earlier(Scheme-I), to yield a compeund of the gelneral formula, (T)
where R! and R? each represent hydrogen atom and all symbols are as defined

- earlier, may be carried out in the presence of gaseous hydrogen and.a catalyst

10 such as Pd/C, RW/C, PY/C, and the like. Mixtures of catalysts may be used. The
reaction may also be conducted in the presence of solvents such as dioxane,
acetic acid, ethyl acetate, alcohol such as methanol, ethanol and the like. A
pressure between atmospheric pressure and 80 psi may be employed. The
catalyst may be preferably 5 - 10 % Pd/C and the amount of catalyst used may

15 range from 5 - 100 % w/w. The reaction may also be carried out by employing
metal solvent reduction such as magnesium in alcohol or sodium amalgam in

alcohol, preferably methanol. The hydrogenation may be carried out in the
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" presence of metal catalysts containing chiral ligands to obtain a compound of

- formula (I) in optically active form. The metal catalyst may contain Rhodium,

Ruthenium, Indium and the like. The chiral ligands may preferably be chiral
phosplhines  such  as  optically  pure 'mantiomers of  23-
bis(diphenylphosphino)butane, 1,2-bis(diphenylphosphino)ethane, 1,2-bis(2-
methoxyphenyl phenylphosphino)ethane, 2,3-isopropylidene-2,3-dihydroxy-’
1,4-bis(diphenylphosphino) butane and the like. Any suitable chiral catalyst
may be employed which would give required optical purity of the product (1)
(Ref : Principles of Asymumetric Synthesis, Tetrahedron Series Vol 14, pp311-
316, Ed. Baldwin J. E.). '

. Route 8 : The reaction of compound of formula (IVb) where R* is as defined

earlier excluding hydrogen all other symbols are as defined earlier and L.° is a
leaving group such as halogen atom with an alcohol of general formula (XVc),
where R® is as defined éarlier excluding hydrogen to produce a compound of
the formula (I) defined sarlicrvma.y be carried out in the presence of solvents
such as THF, DMF, DMSO, DME and the like or mixtures thereof. The
reaction may be carried out in an inert atmosphere which ma§‘/ be maintained
b); using inert gases such as N, Ar, He and the like. The reaction may be
effected in the presence of a base such as KOH, NaOH, NaOMe, NaOEt, t-

BuOK' or NaH or mixtures thereof. Phase fransfer catalysts such’ as

 tetraallylammoniwm halides or hydroxides may be employed. The reaction

temperature may range from 20 0C - 120 0C, preferably at a temperature in the
range of 30 ©C - 100 OC. The duration of the reaction may range from 1 to 12
hours, preferably from 2 to 6 hours. The compound of general formula (IVb)
where R* represents hydrogen or lower alkyl group and its preparation has

been disclosed in our US patent Nos. 5,885,997 and 5,985,884. ]
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Route 9 : The reaction of compound of formula (Illg} defined earlier with
compound of formula (IIIf) where all symbols are as defined earlier to
produce a compound of the formula (1) defined above, may be carried out in
the presence of solvents such as THF, DMF, DMSO, DME and the like or

mixtures thereof. The reaction may be carried out in an inert atmosphere

which is maintained by using inert gases such as Ny, Ar, He and the like. The

reaction may be effected in the presence of a base such as K2C03, NapCO3
NaH and the like or mixtures thereof. Acetone may be used as' a solvent when
K2CO3 or NagCO3 is used as a base. The reaction temperature may rmée
from 20 OC - 120 OC, preferably at a temperature in the range of 30 °C - 80
OC. The duration of the reaction may range from 1 to 24 hours, preferably
from 2 to 12 hours. The compound of formula (IIIf) may be prepared by
Wittig Horner reaction between the protecteci hydroxyaryl aldehyde and
compound of formula (IIb) followed by reduction of the double bond and
deprotection. Alternatively, the compound of formula (IIIf) may be prepared
by following a procedure disclosed in WO 94/01420.

Rouie 10 : The reaction of compound of general formula (IlTh) defined earlier
with a compound of general formula (IIIf) where all symbols are as defined
above may be carried out using suitable coupling agents such as dicyclohexyl
urea, triarylphosphine/dialkylazadicarboxylate such as PPhy / DEAD and -the

like. The reaction may be carried out in the presence of solvents such as THF,

" DME, CH,Cly, CHCl,, toluene, acetonitrile, carbon tetrachloride and the like.

The inert atmosphere may be maintained by using inert gases such as Ny, Ar,
He and the like. The reaction may be effected in the presence of DMAP,
HOBT and they may be used in the range of 0.05 to 2 equivalents, preferably
0.25 to 1 equivalents. The reaction temperature may be in the ra.ﬁge of 0 °C to
100 °C, preferably at a temperature in the range of 20 °C-to 80 °C. The
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duration of the reaction may range from 0.5 to 24 hours, preferably from 6 o
12 hours. ‘

Route 11 : The reaction of compound of formula (IVd) which represents a
compound of formula (I) where all symbols are as defined above with a
compound of formula (IVe) where R’ is as defined earlier excluding hydrogen
and 12 is a halogen atom may be carried out in the presence of solvents such
as THF, DMF, DMSO, DME and the like. The inert atmosphere may be
mlai.nta.ined by using inert gases such as N,, Ar, He and the like. The reaction
may be effected in the presence of a base such as KOH, NaOH, NaOMe, -
BuOK’", NaH and the Ilike. Phase transfer catalyst such as
tetraalkylammonium halides or hydroxides rﬁay be employed. The reaction
temperature may range from 20 OC to 150 OC, preferably at a temperature in
the range of 30 ©C to 100 ©C. The duration of the reaction may range from 1
to 24 hours, preferably from 2 to 6 hours.

The compound of formula (IVd) where R represents hydrogen or
lower alkyl group zmd‘ its preparation has been described in our US patent Nos.
5,885,997 and 5,985,884. The compound of formula (IVd) represents a
compound of formula (I) where R® represents hydrogen atom and all other

symbols are as defined earlier.

Route 12 : The reaction of a compound of the general formula (Ila) as defined

. above with a compound of formula (Ile) where R? represents hydrogen atom

and all other symbols are as defined earlier may be carried out under
conventional conditions. The base is not critical. Any base normally employed
for aldol condensation reaction may be employed, metal hydride such as Naﬁ
or KH; metal alkoxides such as NaOMe, +-BuOK' or NaOFEt; metal amides
such as LiNH,, LiN(iPr),. Aprotic solvent such as THF may be used. Inert

atmosphere may be employed such as argon and the reaction is more effective
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under anhydrous conditions. Temperature in the range of -80 °C to 25 °‘C may
be used. The B-hydroxy aldol product may be dehydroxylated using

conventional methods, conveniently by jonic hydrogenation technique such as

- by treating with a trialkyl silane in the presence of an acid such as

trifluoroacetic acid. Solvent such as CH,Cl, may be used. Favorably, reaction
proceeds at 25 °C. Higher temperature may be employed if the reaction is

slow.

Route 13 : The reaction of a compound of general formula (Illc) where all
symbols are as defined earlier with a compound of general formwula (IId)
where L' is a leaving group such as halogen atom, p-toluenesulfonate,
methanesulfonate, trifluoromethanesulfonate and the like, Pre'ferably a halogen
atom and all other symbols are as defined earlier to produce a compound of
general formula (I} where all symbols are as defined above may be carried out
in the presence of solvents such as DMSO, DMF, DME, THF, dioxane, ether
and the like or a combination thereof. The reaction may be carried out in an
inert atmosphere which may be maintained by using inert gases such as Ny,
Ar, He and the like. The reaction may be effected in the presence of a base
such as alkalis like sodium hydroxide, potassium hydroxide; alkali metal
carbonates like sodium carbonate or potassium carbonate; alkali metal
hyvdrides such as sodium hydride or potassium. hydride; organometailic bases
like n-buty! lithium; alkali metal amides like sodamide or mixtures thereof.

The amount of base may range from 1 to 5 equivalents, based on the amount

of the compound of formula (Illc), preferably the amount of base ranges from

1 to 3 equivalents. Additives such as alkali metal halides such as LiBr may be
added. The reaction may be carried out at a temperature in the range of 0 °C to
150 OC, preferably at a temperature in the range of 15 °C to 100 °C. The
duration of the reaction may range from 0.25 to 48 hours, preferably from 0.25

to 24 hours.
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Route 14 : The conversion of compound of formula (IVf)-where all symbols
are as defined earlier to a compound of formula (¥) may be caﬁied'out either in

the presence of base or acid and the selection of base or acid is not critical.

- Any base normally used for hydrolysis of nitrile to acid may be employed,

metal hydroxides such as NaOH or KOH in an aqueous solvent or any acid
normally used for hydrolysis of nitrile to ester miay be employed such as dry
HCI in an excess of alcohol such as methanol, ethanol, propanol etc. The
reaction may be carried out at a temperature in the range of 0-°C to reflux
temperature of the solvent used, preferably at a temiperature in the range of 25
°C to reflux temperature of the solvent used. The duration of the reaction may

range from. 0.25 to 48 hrs.

Route 15 : The reaction of a compound of formuia (IVg) where R is as

. defined earlier excluding hydrogen and all symbels are as defined eatlier with

~a compound of formula (IVc) where R is as defined earlier excluding

hydrogen to produce a compound of formula (I) (by a rhodium carbenoid
mediated insertion reaction) may be carried out in the presence of rhodium (IT)
salts such as rhodium (II) acetate. The reaction may be carried out in the
presence of solvents such as benzene, toluene, dioxane, ether, THF and the
like or a combination thereof or when practicable in the preseﬁce of R°OH as
soivent at any temperature providing a convenient rate of formaticn of the
required product, gemerally at an clevated temperature, such as reflux
temperature of the solvent. The inert atmosphere may be maintained by using
inert gases such as N, Ar, He and the like. The duration of the reaction may

be range from 0.5 to 24 h, preferably from 0.5 to 6h.

The compound of general formula (I) where R* represents hydrogen

atom may be prepared by hydrolysing using conventional methods, a
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compound of formula (1) where R* represents all groups definéd earlier except
hy.drogen The hydrolysis may'be carried out in the presence of a base such as
Na,CO; and a suitable solvent such as methanol, ethanol, water and the like or
mixtures thereof. The reaction may be carried out at a temperature in the range

of 20-120 °C, preferably at 25-30 °C. The reaction time may range from 2 to

48 h, preferably from 4 to 12 h.

The compound of general formula (I) where Y represents oxygen and
R’ is as defined earlier may be converted to compound of formula (I}, where Y
represents NR® by reaction with appropriate amines. Suitably the compound of
formula (I) where YR® represents OH may be converted to‘acid halide,
preferably YR* = halogen, by reacting with appropriate reagents such as oxalyl
chiloride, thionyl chloride and the.like, followed by treaiment with amines;
Alternatively, mixed anhydrides may be prepared from compound of formula
(I) where YR* represents OH and all other symbols are as defined earlier by
treating with acid halides such acetyl chloride, acetyl bromide, pivaloyl_
chloride, dichlorobenzoyl chloride and the like.  The reaction may be carried
out in the presence of suitable base such as pyridine, triethylamine,
diisopropyl ethylamine and the like. Solvents such as halogenated
hydrocarbons like CHCl;, CH,Cl,, hydrocarbons such as benzene, toluene,
xylene and the like may be used. The reaction may be carried out at a
temperature in the range of -40 °C to 40 °C, preferably 0 °C to 20 °C. The acid
halide or mixed anhydride thus prepared may further be treated with

appropriate amines.

In another embodiment of the present invention there is provided the

- novel intermediates of formula (IVﬁ

R

2
A—(CHy),—0—Ar— }
; oN avo

R0
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where R! represents hydrogen -atom, halogen, hydroxy, lower alkyl, alkoxy,
substituted or unsubstituted aralkyl gr&up or forms a bond together with the
adj'acent group R%; R? represents hrydrogen, hydroxy, halogen, lower alkyl,
alkoxy, alkanoyl, aroyl, aralkanoyl, substituted or unsubstituted aralkyl or Rr?
forms a bond together with R'; R® may be hydrogen atom or substituted - or
unsubstituted groups selected from alkyl, cycloalkyl, aryl, alkanoyl, aroyl,
aralkyl, heterocyclyl, heteroaryl, heteroaralkyl, 'allcdxyalkyl, alkoxycarbonyl,
aryloxycarbonyl, alkylaminocarbonyl, arylaminocarbony! groups, n is an
integer ranging from 1- 4; Ar represents substituted or unsubstituted, divalent,

single or fused, aromatic or heterocyclic group; A Tepresents & cyclic structure

given below :
X B X X
7
"N S N 0 y | RN N
Rl (R A R'L\f:— Sl s
be “NTRS Ie NTRe Is N"RS | RE N"Re
R R R .
X X X : X
L B e e
o A= < v 7 A J
NT N%\’Ra g8 N e RES N%RG REN N&Rs
X X X X
R, N | ReN N | RN N | ReN N
P h . A
<'/ | ){;—* Q‘ | T Q‘ I o 8? | X
RPO” NTRE S N"RE o N"Re | RN N8
) X X X X X
\ a T X ¢ 3 A 2
e | | VTR | | R

where X represents O or $; RS when attached to the carbon atom represents

hydrogen, halogen, hydroxy, nitro, cyano, formyl or substituted or
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unsubstituted groups selected from allyl, cycloalkyl, alkoxy, cycloalkoxy,
aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, heteroaryl, heteroaralkyl,
heteroaryloxy, heteroaralkoxy, alkanoyl, aroyl, alkanoyloxy, hydroxyalkyl,
amino, acylamino, monoalkylamino, dialkylamino, arylamino, aralkylamino,
aminoalkyl, alkoxycarbonyl, aryloxycarbonyl, aralkexycarbonyl, alkoxyallkyl,
aryloxyalkyl, aralkoxyalkyl, alkylthio, thioalkyl, alkoxycarbonylamino,

varylo'xycarbonylammo, aralkoxycarbonylamino, carboxylic acid or its

derivatives, or sulfonic acid or its derivatives; R® when attached to nitrogen

atom represents hydrogen, hydroxy, formyl or substituted or unsubstituted

groups selected from alkyl, cycloalkyl, alkoxy, cycloalkoxy, aryl, aralkyl, -

aryloxy, aralkoxy, heterocyclyl, heteroaryl, heteroaralkyl, heteroaryloxy,
heteroaralkoxy, alkanoyl, aroyl, alkanoyloxy, hydroxyalkyl, amino,
mpnoa]lcylamino, dialkylamino, arylamino, aralkylamino, aminoalkyl,
alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, alkoxyalkyl,
aryloxyalkyl, aralkoxyalkyl, alkylthio, thioalkyl groups, carboxylic acid q;r its

derivatives, or sulfonic acid or its derivatives; R’ and R® when attached to

carbon atom may be same or different and represent hydrogen, halogen,

hydroxy, cyano, nitro, formyl or substituted or unsubstituted groups selected
from alkyl, alkoxy, aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, heteroaryl,
heteroaralkyl, hydroxyalkyl, amino, monoalkylamino, dialkylamino,
arylamino, aralkylamino, amincalkyl, alkoxyalkyl, thicalkyl, alkylthio groups;
R’ and R® when attached to nitrogen may be same or different and represent
hydrogen, hydroxy or substituted or unsubstituted groups selected from alkyl,
a]koxy, aryl, aryloxy, aralkyl, aralkoxy, heterocyelyl, heteroaryl, heteroaralkyl,
hydroxyalkyl, amino, monoalkylamino, dialkylamino, arylamino groups and a
process for its preparation and its use in the preparation of B-aryl-o-

oxysubstituted alkyloarboxylic acids is provided (Scheme-IIT).
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A—(CHy)yO—Ar-CHO
Base

(ia) — A—(CHz)yO-Ar-CH=CH-OR®
Qviy
RPOCHzP*Phy Hal
(tvh) R°OH

o
1 .
A=(CHay O=Ar-L R
(Crieh —S‘—cw A—(CHahO~Ar\§
OR®

RO
RO

(v
(Vi

Scheme IT

The reaction of a compound of formula (IIfa) where all symbols are as
defined earlier with a compound of formula (IVh) where R_3 is as defined
earlier excluding hydrogen and Hal represent a halogen atom such as Cl, Br, £
to produce a compound of formula (IVi) where all symbols are defined earlier
and R® is as defined earlier excluding hiydrogen may be carried out under

conventional conditions in the presence of a base. The base is not critical. Any

. base normally employed for Wiitig reaction may be employed, metal hydride

such as NaH, KH, metal alkoxides such as NaOMe, K'Bu(Q’, NaOEt, metal
amides such as LiNH,, LiN(iPr),. Aprotic solvent such as THF, DMSQO,
dioxane, DME and the like may be used. Mixture of solvents may be used.
HMPA may be used as cosolvent. Inert atmosphere may be employed such as:
argon and the reaction is more effective under anhydrous conditions.
Temperature in the range of -80 °C to 100 °C ma‘y be used. '

The compound of formula (IVi) where all symbols are as defined
earlier and R’ is as defined earlier excluding hydrogen may be converted to a

compound of formula (IVj) where all symbols are as defined earlier, by

treating with an alcohol under anhydrous conditions in the presence of a strong

anhydrous acid such as p-toluenesulfonic acid.
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The ‘compound of formula (IVj)' defined ab6ve upon treatment with

* trialkylsilyl cyanide such as trimethylsilyl cyanide produces a compound of

formila (IVH) where all syrxibols are as defined earlier.

" In still another embodiment of the present invention there is provided

the novel intermediates of formula (IVg)

! R' o ) .
A—(CH2>"-0~ArS//ILOR4 : {va)
Nz C
where R' represents hydrogen atoni, halogen, hydroxy, lower alkyl, alkoxy,
substituted or unsubs.tituted aralkyl group; R® may be hydrogen or substituted
or unsubstituted groups selected from alkyl, cycloalkyl, -aryl, aralkyl,
heterocyclyl, heteroaryl or heteroaralkyl groups; n is an integer tarigitig from
1-'4; Ar represents substituted or unsubstituted, divalent, single or fused,

aromatic or heterocyclic group; A represents a ¢yclic structure given below :

X X X X
: 7 N

we NR |Ias NTR® |qu N7RS | R¥ NTRE

T X X ’ X X

R M | M

Q f-}— ':// X < | ;{:‘_ < | g{;—
N N"RE R NTR® RS N"'R® REN N"Re

X X [ X X
&gt[kﬁ_ %?jfki %gjiml mN:[Ll
Ra/o N ‘Re SN JF-\s 0 s | RN

. a . -

R S N | RaN— Sy | R0~ N | ReNasm Sy | RedN=” N
Sl =1 & fLJ— S ol | sl
N 2 N 2 N7 Ngs R R 6

NTRS | RENT “N"RS
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where X represents O or S; R6 when attached to the carbon atom reptesents
hydrogen, halogen, hydroxy, nitr"0, cyano, formyl or substifuted or
unsubstituted groups selected from alkyl, cycloalkyl, aJkoiy, ¢ycloalkoxy,
aryl, aryloxy, aralkyl, aralkoxy, hetéfocyclyl, heteroaryl, heteroaralkyl,
heteroaryloxy, hetéroaralkoxy, alkanoyl, ai‘oyL alkanoyloxy, hydroxyalkyl,
amino, acylamino, monoalkylamirio, dialkylamino, ary]aﬁlino, aralkylamino,
aminoalkyl, alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, alkoxyalkyl,
aryloxyalkyl, aralkoxyalkyl, g.lky]thio, thioalkyl, alkoxycarbonylamino,
aryloxycarbonylamino, aralkoxycarbonylamino, carboxylic acid or its
derivaﬁveé, or sulfonic acid or its dérivatives; RS when atfached to nitrogen
atom represents hydrogen, hydroxy, formyl of substituted or unsubstituted
groubs selected from alkyl, cycloalkyl, alkoxy, cycloalkoxy, aryl, aralkyl,
aryloxy, aralkoxy, heterocyclyl, heteroaryl, heteroaralkyl, heteroaryloxy,

heteroaralkoxy, alkanoyl, atoyl, alkanoyloxy, hydroxyalkyl, amino,‘

monoalkylamino, dialkylamino, arylamino, aralkylamino, aminoaikyl,

alkoxycarbonyl, aryloxycarbonyl, aralkoxycarboiyl, alkoxyalkyl,

aryloxyalkyl, aralkoxyalkyl, alkylthio, thioalkyl groups, carboxylic acid or its ~

derivatives, or sulfonic acid or its derivatives; R” and R® when attached to
carbon atom may be same or different and represent hydrogen, halogen,
hydroxy, cyano, nitro, formyl or substituted or unsubstituted groups selected
from alkyl, alkoxy, atyl, aryloxy, aralkyl, aralkoxy, heterscyclyl, hetéroaryl,
heteroaralkyl, hydroxyalkyl, ~amino, monoalkylamino, dialkylamino,
arylamino, aralkylamino, aminoalkyl, alkoxyalkyl, thioalkyl, alkylthio groups;
R’ and R® when attached to nitrogen may be same or different and represent
hydrogen, hydroxy or substituted or unsubstituted groups selected from alkyl,
alkoxy, aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, heteroaryl, heteroaralkyl,

hydroxyalkyl, amino, monoalkylamino, dialkylamine, drylamine groups and a
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process for its preparation and its use in the preparation of B-aryl-u-
oxysﬁbstituted alkylcarboxylic acids is provided.

. The compound of formula (IVg) where all other symbols are as defined
earlier may be prepared by reacting a éompomld of formula (IVk)

R1

R? o] ‘
A~(CH2)n-0—ArJylLOR4 (1K)

HaN

where R? is hydfogen atom and all other symbols are as defined earlier, with

- an appropriate diazotizing agent.

The diazotization reaction may be und\erp‘onventional conditions. - A
suitable diazotizing agent is an alkyl nitrile, such ‘ds iso-amyl nitrile. The
reaction may be catried out in preserice of solvents such as THF, dioxane,
ether, benzene and the like or a comibination thereof. Temperature in the range

of =50 °C to 80 °C may be used. The reaction may be carried out in an inert

atmosphere which may be maintained by using inert gases such as Nj, Ar or )

He. The duration of the reaction may range from 1 to 24 h, preferably, 1 to 12
h.

The conipound of formula (IVK) may also be preparéd by a reaction

between (IIh) where all symbols dre as defined earlier and a compound of

formula (IV])

1
R 20

HO—ArJg/‘LOR . iy

HaN .
where R? is hydrogen atom and ali other symbols are as defined earlier.
The reaction of compound of formula (iI1h) where all synibols are as
defined carlier and a compound of formula (IVI) whete all syibols are as

defined earlier may be carried out in the presence of solvents such as THF,

DMF, DMSO, DME and the like or mixtures 'thereof.» Thee reaction may be
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carried out in an inert atmiosphere which is maintained by using inert gases
such as N2, Ar or He. The reaction may be effected in the presence of a base
such as K2CO03, NapCO3 or NaH or mixtures tﬁereof‘. Acetone may be used
as a- solvent when K2CO3 or NagCOg is used as a base. The reaction
temperature may range from 20 0C - 120 0C, preferably at a temperature in the
range of 30 OC - 80 OC. The durationi of the reaction may range from 1 to 24
hours, preferably from 2 to 12 hours. }

It is appreciated that in any of the above mentioned reactions, any
reactive gfoup in the substrate molétule may be protected sccording to
conventional chemical practice. Suitable protecting groups i any of the above
mentioned reactions are those used conventionally in the art. The methods of
formation and removal of such protecting groups are those conventional

methods appropriate to the molecule being protected.

The pharmacéutically acceptable salts are prépared by reacting the

.compounds of formula (I) whetever applicable with 1 to 4 equivalents of a

base such as sodium hydroxide, sodium methoxide, sodium hydride,
potassium t-butoxide, calcium hydroxide, magnesium hydroxide and the like,
in solvents like ether, THF, methanol, t;butanol, dioxane, isopropanol, ethanol
etc. Mixture of solvents may be used. Otganic bases like lysine, arginine,
diethanolamine, choline, tfometharnine, guanidine and their derivatives ete.

may also be used. Alternatively, ac¢id addition salts wherever applicable are

" prepared by freatment with acids such as hydrochloric acid, hydrobromic acid,

nitric  acid, sulfuri¢ acid, phosphoric acid, p-toluenesulphonic acid,
methanesulfonic acid, acetic acid, .citric acid, maleic acid salicylic acid,
hydroxynaphthoic acid, ascorbic acid, palmitic acid, succinic acid, benzoic
acid, benzenesulfonic acid, tartaric acid and the like in solvents like ethyl

acetate, ether, alcohols, acetone, THF, dioxane etc. Mixture ‘of solvents may

. also be used.
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The stereoisomers of the compounds forming part of this invention may
be prepared by using reactants in their single enantiomeric form in the process
wherever possible or by conducting the redction in the presence of reagents or
catalysts in their single enantiomeér form or by resolving the mixture of
stereoisomers by conventional methods. Some of the preferred methods
includé use of microbial resolution, ;asolving the diastereomeric salts formed
with chiralbacids such as mandelic acid, camphorsulfonic acid, tartaric acid,
lactic acid, and the like wherever applicable or chiral bases such as brucine,
cinchona alkaloids and their derivatives and the like. Commonly used methods

are compiled by Jaques et al in “Epantiomers, Racemates and Resolution”

(Wiley Interscience, 1981). More specifically the compound of formula (1) *

where YR represents OH may be converted o a 1:1 mixture of diastereomeric
amides by treating with chiral amines, aminoacids, amirioalcohols derived
from aminoacids; conventional ~reaction conditions may be employed to
convert acid info an amide; the diastercomers may be separated either by
fractional crystallization or chromatography and the stereoisomers_ of
compound of formula (I) may be prepared by hydrolyzing the .pure
diastereomeric amide.

) Various polymorphs of compounds of general formula (I) and (Ilm)
forming part of this invention may be prepared by crystallization of compound
of forimula (I) under different conditions. For example, using different solvents
commonly used or their mixtures for ctystallization; crystallizations at
different températures; various modes of cooling, ranging from very fast to
very slow cooling during crystallizations. Polymorphs may also be obtained
by heating or melting the compound followed by gradual or fast cooling. The
presénce of polymorphs may be determined by solid probe NMR
spectroscopy, IR spectroscopy, differential scanning calorimetry, powdef X-

ray diffraction or such other techniques.
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The present invention also provides a pharmaceutical composition,
containing the compounds of the general formnla (I) as defined above, their
derivatives, their analogs, their tantomeric forms, their stereoisomers,. their
polyniorphs, their pharmaceutically acceptable salts, their pharmaceutically
acceptable solvates in combination with the usnal pharmaceutically employed
carriers, diluents arid the like, useful for the treatment and / or prophylaxis
diseases such as hypertension, coronary heait dis;sas‘e, atheroselerosis, stroke,
peripheral vascular diseases and related disorders. These compounds are
useful for the treatment . of familial hyperc’holésterolemia,
hyper’triglyceridexﬁia, lowering of athérogenic lipo'p‘rdteiﬁs, VLDL and LDL.
The compounds of the present invention can be used for the treatment of
certain repal diseases including glomerulonephiritis, glomerulosclerosis,
nepﬂoﬁc syndrome, hypertensive néphrosclerosis, retinopathy, nephropathy.
The compounds of general formula (I) are also iseful for the treatment /
prophylaxis of insulin resistance (type II diabetes), leptin resistance, itpaired
glucose tolerance, dyslipidemia, disorders related to syndiome X such as
hypertension, obesity, insulin resistance, coronary heart diseas¢, and other
cardiovascular disorders. These compounds may also be useful as aldose
reductase inhibitors, for improving cognitivé functions in ‘dementia, treating
diabetic complications, disorders relatéd to endothelial cell activation,
psoriasis, polycystic ovarian syndrofne (PCOS), inﬂammatory bowel diseases,
osteoporosis, myotonic dystrophy, pancreatitis, arteriosclérosis, xanthoma and
for the treatment of cancer. The compounds of the present inventions are
useful in the treatment and / or prophylaxis of the above said diseases in
combination /- concomittant with onie or more MG CoA reditctase inhibitors,
hypolipiderhic / hypolipoproteinemic agents such as fibric 4cid derivatives,
nicotinic acid, cholestyramine, colestipol, probucol. The corhipounds of the
present ir;vention in combination Wwith HMG CoA reductase ' inhibitors,

hypolipidemic / hypolipoproteinemic agents can be administered together or
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within such a period to act synergistically. The HMG CoA reductase inhibitors
may be selected from those used for tlie treatment or prevention of
hyperlipidemia such as lovastatin, provastatin, simvastatin, fluvastatin,
atorvastatin, cerivastatin and their analogs thereof. Suitable fibric acid

derivative miay be gemfibrozil, clofibrate, fenofibrate, ciprofibrate,

-benzafibrate and their analogs thereof.

The pharmaceutical composition may bé in the forms normally
employed, such as tabléts, capsules, powders, syrups, solutions, suspensions
and the like, may corntain flavourants, sweeténers etc. in suitable solid or

qulﬁd carriers of diluéms, or in suitable sterile media to form injectable

. solutions or suspensions. Such compositions typically contain fiom 1 to 20 %,

preferably 1 to 10 % by weight of active compound, the remainder of the
‘composiﬁon being pharmaceutically acceptable carriers, diluents or solvents.

The compound of the formula (I) as defined above are clinically

" administered to mammals, including man, via eithiér oral or parenteral routes.

Administration by the oral route is prefeired, being miore convenient and
avoiding the possible pain and irritation of injection. However, in
circumstances where the patient cannot swallow the medication or absorption
fﬁllowing oral administration is impaited, as by disease or other abnormality,
it is essential that the drug be administéred parenterally. By either route, the
dosage is in the range of about 0.01 to about 100 mg / kg bedy weight of the
subject per day or preferably about 0.01 to about 30 mg / kg body weight per
day administered singly or as a divided dose. However, the optimum dosz{gc
for the individual subject being treated will be determined by the person
responsible for treatment, generally smaller doses being administered initially
and thereafter increments made to determine the most suitable dosage.

Suitable pharmaceutically acceptable carriers include solid fillers or
diluents and sterile aqueous or ofganic solutions. The active compound will be

present in such pharmaceutical compositions in the amounts sufficient to
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provide the desired dosage in the range as described above. Thus, for oral
administration, the compounds can be combined with a suitablé solid or liquid
carrier or diluent to form capsules, tablets, powdcrs, syrups, solutions,
suspensions and the like. The pharmaceutical compositions, may, if desired,
contain additional componerits such as flavourants, sweeteners, excipients and
the like. For pareiteral admiuistratiog, the compounds can be combined with
sterile aqueous or organic media to form injectable solutions or suspensions.
For example, solutions in sesame or peanut oil, aqueous propylene glycol and
the like can be used, as well as aqueous solitions of water-soluble
pharmaceutically acceptable acid addition salts or salts with base of the
compounds. The injectable solutions prepared in this manner can theh be

administered  intravenously,  intraperitoneally, sibeutaneously,  or

" intramuscularly, with intramuscular administration being preferred in huimans,

The invention is explained in detail in the examples given below which
are provided by way of illustration only and therefore should not be construed

to limit the seope of the invention.

- Preparation 1

Ethyl 2,4-dioxoheptanoate
o] (o]

AN e

Sodium (11.5 g, 500 mmol) was added to ethanol ‘(130 mL) in portions at

room temperature with vigorous stirring. After sodium got dissolved, the

solution was cooled to 0 °C. Methyl propyl ketone (53.0 mL, 500 mmol) was
added dropwise and the stirting was continued for further 15 — 20 min. Diethyl
oxalate (68.0 mL, 500 mmol) was added dropwise to the resulting solution at 0

°C and the stirring was continued for another 15 min at 0 °C. The reaction

mixture was then allowed to attain room temperature and the stirring was_
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continued for further 12 h at this temperature. The reaction mixture was then
kept in rcﬁ-igerator for 24 h. The solvent was removed under vacuum at roor
temperature. The resulting residue was diluted with dil. ‘hy’dr'ochloric acid on
an ice bath and extracted the aqueous layer with dietliyl ether (4 x 50 mL). The
combined ether extracts were washed with water, brine, dried (Na,SO,) and
concentrated under vacuum. The crude mass was chromatographed on' silica
gel using 3 % ethyl acetate in pet. ether as eluent to yield the title compoimd
(60.0 g, 64.5 %).

'H NMR (CDCl) : & 14.45 (broad s, D;O exchémg‘eable, 1H), 6.33 (s, 1H),
4.32 (g, J=7.10 Hz, 2H), 2.44 (t, J = 7.40 Hz, 2H), 1.72 — 1.57 (m, 2H), 1.35
(t, J=7.30 Hz, 3H), 0.94 (t, T = 7.40 Hz, 3H).

Preparation 2
Ethyl 3-propyl-1H-5-pyrazole carboxylate (2A)
3-Propyl-1H-5-pyrazole carboxylic acid (2B)

HN-I HN-
50571§V>\V/\\’ Hooc’4§/x\/A\
2A 28

To a stirred mixture of ethyl 2,4-dioxoheptanoate (28.0 g, 150 miol) obtained
in preparation 1, acetic acid (225 mL) and methoxy ethdnol (225 miL),
hydrazine hydrochloride (31.6 g, 300 mmol) was added and heated to 105 °C
for 3 h. Acetic acid and msthoxy ethanol were removed under vacuum at 90
°C. The; residue was taken in water and extracted three times with ethyl

acetate. The combitied organic layers were washed with Watér, brine, dried

(Na,SO4) and concentrated to obtain solids suspeiided in liquid. The solids '
' were filtered and washed with pet. ethier to yield the title compotnd 2B (5.0 g,

21.6 %). The solvent was evaporated from the filtrate to yield 2A (16.0 g, 58.4
%) as liquid. ’
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2A "H NMR (2A) (CDCL) :  6.57 (s, 1H), 4.34 (g, ] =7.10 Hz, 2H), 2.65 (¢, J
=7.50 Hz, 2H), 1.71 - 1.59 (m, 2H), 1.33 (t, J = 7.20 Hz, 3H), 0.92 (£, 1=7.30’
Hz, 3H). )

Preparation 3
i-Methyl-3-propyl-1H-5-pyrazole carboxylic acid

Me
N—N

d
WCOOH

Dimethy] sulfate (6.0 g, 48.35 mimol) was added to the pyfazoie éster obtaitied

in preparation 2 (16.0 g, 88 mmol) and the reactioh mixture was heated at 160

°C for 2 h. The reaction mixture was cooled o ~ 90 °C and SN sodium
hydroxide solution (64 mL) was added and the reaction mixture was stirred at
80— 90 °C for 30 min. The reaction mixture was cooled 'in an ice bath and was
acidified to pH 4 with 2N hydrochloric acid resulting precipitation of the
product. The precipitate was filtered, washed with cold wafer‘ and dried under
vacuum to yield the title compound (12.0 g, 81 %).

'H NMR (CDCl3) : 8 6.70 (s, 1H), 4.14 (s, 3H), 2.64 (3, T = 7.60 Hz, 2H), 1.72
—1.61 (m, 2H), 0.95 (i, T= 7.30 Hz, 3H).

Preparation 4

1-Methy)-4-nitro-3-propyl-1H-5-pyrazole carhdxylic acid

- Me ’

N—N

/\MCOOH
NO, . _

Nitrating agent was prepated by adding 90 % nitric asid (7.18 mL) to
concentrated sulphuric acid (13.8 mL) at 75-78 °C. 1-Methyl-3-propyl-1H-5-
pyrazole carboxylic acid (11.5 g, 68.4 mmbol) obtained in' preparation 3, was
added to the nitrating agent portion wise with stirfing so that thie temperature

JP
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is maintained at ~ 85 °C, After the complete addition, the mixture was heated
at 100 °C for 2 h. The reaction mixture was cooled and poured into crushed
ice. The suspension was filtered cold (10 °C) and the solids were washed with

ice cold brine and dried to yield the title compound (5.0'g, 34 %).

TH NMR (CDCL) : 5 6.90 (broad s, D,O exchangeable, 1H), 4.20 (s, 3H), 2.90

(t, T="7.60 Hz, 2H), 1.79-1.64 (m, 2K), 1.02 (t, J = 7.40 iz, 3H).

Preparation 5
1—Methyl‘4-nitro-S-propyl-lH—S-pyi‘azole carboxamide

. Me
N—N

/\MCONHZ
NO,
Thionyl chloride (7.2 mL, 98 mmol) was added to l-memy1-4-nitro-3-propy1-
1H-5-pyrazole carboxylic acid obtained in preparation 4 (3.3 ‘g, 15.5 mmol)
and refluxed for 3.5 h. The excess thionyl chloride was fémoved from the
reaction mixture under vacuum and the residue was taken in dry acetohe (20
mL). Ammonia gas was passed through this solution till pH reached 8-9. The

precipitate formed was filtered. The filtrate was' concefitrated and then

dissolved in ethyl acetate. The organic phase was washed with water, brine, .

dried (Na;SO;) and concentrated to yield the title: compound as a fluffy
material (3.1 g, 94 %).
'H NMR (CDCL) : 8 7.50 (broad s, D,O exchangeable; IH), 6.08 (broad s,

D,0 exchangeable, 1H), 4.05 (s, 3H), 2.86 (t, J = 7.70 Hz, 2H), 1.75-1.60 (m,
" 2H), 0.98 (t, ] =7.30 Hz, 3H). ' : ‘

Preparation 6 . )
4-Amino-1-methyl-3-propyl-1H-5-pyrazole carboxamide
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Me
N—N

/\/,\‘/\CONHZ
‘ . NH,

To a solution of 1-methyl-4-nitro-3-propyl-1H-5-pyrazole carboxamide
obtained in preparation 5 (3.2 g, 15.0 mmol) in ‘methanol (30 mL), Raney
nickel (450 mg) was added and hydrogenated by i)assing hydrogen gas at 50
psi for 10 h. The reaction mixture was filtered through celite bed and washed
with methanol. The filtrate arid washings were combined, concentrated,
purified by silica gel colurin chromatography using ethyl acetate-pet. ether (1
: 1) as eluent to yield the title compound (2.0g, 73 %).

'H NMR (CDCl) : 5 7.05 (broad s, D;O exchangeable, 2H), 4.07 (s, 380, 2.75

(broad s, D;0 exchangeable, 2H), 2.51 (t, J = 7.60 Hz, 2H), 1.69 — 1.50 (i,

2H), 0.95 (1, I = 7.30 Hz, 3H).

Preparation 7
5-Ethyl-1-methyl-3-propyl-6,7-dihydro-1H-pyrazelo[4,3-d]pyrimidin-7- -

one

To 4-amino-1-methyl-3-propyl-1H-5-pyrazole carbokamide obtained. in
preparation 6 (1.3 g, 7.1 mmol) in xylene (10.5 mL), propioni¢ acid (10.5 mL)
was added and cooled in ice bath. Triethyl amine (2.2 mL, 15.7 mmol) was
added to ﬁxe reactioi mixture and stirred for 15 min. Propionyl ¢hloride was
added and stirred at the same temperature for 30 min. The réaction mixture
was refluxed for 36 h and the solvent was removed under vacuum. The
resulting residue was diluted with water and extracted with ethyl acetite (3 X
10 mL). The combined organic exiracts were washed with water, brine, dried

(Na,S0;4) and concentrated. The crude compound was purified by silica gel
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column chromatography using 30 % ethyl acetate m pet. ‘ether as eluent to
yield the title conipound (560 mg; 36 %).

'"H NMR (CDCly) : 8 11.1 (broad s, D,O éxchanigeable, 1H), 423 (s, 3H), 2.89
—2.69 (m, 4H), 1.85 -1.71 (m, 2H), 1.37 (t, J = 7.50 Hz, 3H), 0.98 (t, J = 7.40
Hz,3H). '

Preparation 8

1,5-Dimethyl-3-propyl-6,7-dihydro-1H-pyrazolo[4,3-d]pyrimidin-7-one

The title compound (360 mg, 36 %) was obtained as ﬂuffy solid from 4-
amino-1-methyl-3-propyl-1H-5-pyrazole carboxarhide (950 mg, 5.2 mmol)
obtained in preparation 6, acetyl chloride (450 mg, 5.74 nimol), triethyl aniine
(1.15 g, 11.48 mmol) and acetic ad¢id (7.5 mL) by refluxing in xylene (7.5 mL)
for 72 h following a similar procedure as described in preparation 7.

'H NMR (CDCL) : & 11.18 (broad s, D,O exchangeable, 1H), 4.23 (s, 3ﬂ),
2.84 (t, J = 7.60 Hz, 2H), 2.51 (s, 3H), 1.84 —1.75 (m, 2H), 0.98 (t, T = 7.30
Hz, 3H). '

Preparation 9
1-Methyl-3-propyl-5-triflucromethyl-6,7-dihydro-1H-pyrazolo[4,3-
d]pyrimidin-7-one

-
. e . .
The title compound (275 mg, 96.2 %) was obtained as fluffy solid from 4-
amino-1-methyl-3-propyl-1H-5-pyrazole carboxarnide (200 mg, 1.09 mmol)
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obtained in preparation 6; trifluoroacetic anhydride (0.17 mL., 1.2 mmol) and
propionic acid (2.5 mL) by reﬂuxiﬁg in xylene (2.5 mL) for 24 h following a
similar procedure as described in preparation 7, mﬁ 198.5 -200.5 °C.

'H NMR (CDCL) : & 11.40 (broad s, D,O exchangeable, 1H), 4.29 (s, 3H),
2.91 (t, = 7.60 Hz, 2H); 1.92 ~1.72 (m; 2H), 1.00 (t, = 7.30 Hz, 3H).

Preparation 10 .
5-Benzyl-1-methyl-3-propyl-6,7-dihydro-1H-pyrazolo[4,3-d] pyrimidin-7-

one

The title compound (115 mg, 37 %) was obtained as a fluffy solid from 4-
amino-1-methyl-3-propyl-1H-5-pyrazole carboxamide (200 mg, 1.09 mmol)
obtained in preparation 6, phenylacetyl chloride (0.159 mL, 1.2 mmol);
triethylamine (0.336 ml, 2.40 mmol) and propionic acid (2.5 mL) by
refluxing in xylene (2.5 mL) for 36 h following a similar proc’eduré as
described in preparation 7, mp 174-179 °C.

'H NMR (CDCl) : & 7.32 - 7.26 (m, 5H), 4.21 (s, 3H), 4.04 (s, 2H), 2.89 (1, J
=17.50 Hz, 2H), 1.90 —1.75 (m, 2H), 102 (7=730Hz, 3H).

Preparation 11 .

3,5-Dipropyl-1-methyl-6,7-dihydro-1H-pyrazolo[4,3-d]pyrimidin-7-one

N
|
The title compound (550 mg, 71.3 %) was obtained as a fluffy solid from 4-

amino-1-nethyl-3-propyl-1H-5-pyrazole carboxamide (600 mg, 3.3 mmol)
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obtained in preparation 6, butyryl chloride (0.33 mL, 3.62 mmol), triethyl
amine (1 mL, 7.25 mmol) and propiohi’c acid (4 m.L) by refluxing in xylene (4
mL) for 48 h following a similar procedure as deécribe’d in preparation 7, mp
180-182 °C.
'H NMR (CDCl3) : & 11.00 (broad s, DO exchangeable, 1H), 4.22 (s, 3H),

2.84 (t, J = 7.60 Hz, 2H), 2.68 (t, ] = ~7.80 Hz, 2H), 1.92 ~1.65 (m, 4H), 1.01-

(t, T=17.20 Hz, 3H), 0.97 (t, = 7.30 Hz, 3H).

Example 1

Ethyl 2—eth‘oxy-3—[4-[2-(5’-ethyl—l—m‘ethyl-7—oxo-3mpropyl-6,7-di'hydrh-1H- ‘

pyrazolo .
[4,3-(1]pyrimidin-6-yl)ethoxy]phenyi] propanoate

N
" Y\ OEt

N
|

[} .
A mixture of 5-ethyl-1-methyi-3-propyl-6,7-ditiydro-1H-pyrazolo[4,3-

dlpyrimidin-7-one (100 mg, 0.454 mmol) obtained in preparation 7 and
anhydrous K;CO; (188 mg, 1.36 mmol) in dry N,N-dithethylformaniide (2

mL) was stirred under argon atmosphere for 30 min at room temperatiire.

Ethyl 3-[4-(2-bromoethoxy)phenyl]-2-ethoxypropanostc (188" mg, 0.545
mmol) prepared as disclosed in US patent application 09/012,585 taken in dry

N,N-dimethylformamide (2 mL) was added. The reaction mixfire was stirred

at room temperature for .8 h, diluted with water ahd extracted with ethyl

acetate (3 X 10 mL). The combined organic extracts were washed with water,
brine, dried (Na;SO;) and evaporated to dryness. The title compound (150 mg,
68 %) was obtained by purifying over silica gel column using 20 % ethyl

acetate in pet. ether as eluent, mp 112 °C.,

JP 2004-534733 A 2004.11.18
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'H NMR (CDCl) : 8 7.10 (d, = 8.60 Hz, 2H), 6.76 (d, T = 8.40 Hz, 2H), 4.49
(t, 7= 5.20 Hz, 2H), 4.29 — 4,10 (m,-7H), 3.93 (t, J = ~ 7.00 iz, 1H), 3.65
320 (m, 2H), 3.09 - 2.81 (m, 6H), 1.93 — 175 (s, 2H), 1.38 (t, § = 7.30 Hz,
3H), 1.26 — 111 (m, 6H), 0.99 (t, T =7.30 Hz, 3H).

Example 2
2-Ethoxy » 3-[4-[2-(5-eth’yl-1-methyl-7-ox6-3-p1"opy1-6,7—dihydro-1H—
pyrazolo .
[4,3~d]pyrimidin-6-yl)ethoxy]phenyl] propanoic ‘acid

)

OH

7
\fi‘ . OE_t

[o]

To a solution of ethyl 2-ethoxy-3-[4-[2-(5-ethyl-1-methyl-7-0x0-3-propyl-6,7-

dihydro=1H-pyrazolo[4,3-d]pytimidin-6-yl)ethoxy]phenyljpropatioate (95 mg,
0.196 mmol) obtained in example 1 in methansl (10 mL) sodium carbonate

(104 mg,.0.98 mmol) in water (10 mL) was added and stirred at room

temperature for 12 h. Methanol was removed from the reaction mixture under

vacuum and the resulting aqueous layer was éxtracted with ethyl acetate. The
aqueous layer was acidified with 2N hydrochloric acid ‘at’ low tém‘peratuiei
The solids were filtered and washed with cold water, dried under vacuum
overnight to yield the title compound (60 mg, 67 %), mp 171 °C.

H NMR (CDCL) : 8 7.13 (d F = 8.40 Hz, 2H), 6.77 (d, J = 8.60 1z, 2H), 4.50
(t, J= 5.00 Hz, 2H), 4.29 — 4.22 (m, 5H), 4.01 (t, J = 3.70 Hz, 1H), 3.69 —3.35
(m, 2H), 3.10-2.94 (m, 4H), 2.84 (t, ¥ = 7.50 Hz, 2H), 1.90 - 1.78 (m, 2H),
1.38 (t, J=7.30 Hz, 3H),.1.16 (t, T = 7.00 Hz, 3H), 0.97 (t, J = 7.40 Hz, 3H).

Example 3

JP 2004-534733 A 2004.11.18
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Ethyl  3-[4-[2-(1,5-dimethyl-7-0x0-3-propyl:6,7-dihydro-1H-pyrazolo[4,3-
d]

pyrimidin—ﬁ-yl)ethnxy]phenyl]—Z-etlioxyprnpanonte

[

,i‘ 8 N\/\O' OEt -

o] .
The title compound (200 mg, 58.4 %) was obtained as a white solid by

condensing  1,5-dithethyl-3-propyl-6,7-dihydro-1H-pyrazolo[4;3-d]pyrimidin-
7-one (150 mg, 0.728 mmol) obtained in préparation 8, with ethyl 3-‘[4-(2-‘
bromoethoxy)phenyl]-2-ethoxypropanoate (502 iag, 1.45 mmol) prepared as
disclosed in US patent application 09/012,5'8‘5 taken in dry NN-
dimethylformarmide (3 ml.) in the presence of anhydrous K;CO0; (300 mg, 2.18
mmol) for 24 h at room temperature following a similar procedire as
described in example 1, mp 120 °C.

"H NMR (CDCL) : & 7.10 (d, J = 8.40 Hz, 2H), 6.75 (d, J = 8.60 Hz, 2H), 4.47
(t, 3= 5.00 Hz, 2H), 4.30 — 4.08 (m, 7H), 3.92 (t, J = 6.40 Hz, 1H), 3.65-3.50
(m, LE), 3.30 — 3.25 (m, 15), 2.91 (d, ¥ = 6.30 Hz, 2H), 2.82 (t, ] = 7.70 Hz,

2H), 2.75 (5, 3H), 1.90 — 1.70 (m, 2H), 1.20 (¢, J = 7.30 Hz, 3H), 1.12 (t, J =

7.20 Hz, 3H), 0.98 (t, J = 7.30 Hz, 3H),

Example 4
3-[4- [2-(1,5-Dimethyl—7-ox0-3-propyl-6,7—dihydro-lH-pyrazoln [4,3~
d]pyrimidin-6-yl)ethoxy]phenyl]-2-ethoxypropanoic acid
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The title compound (74 mg, 78 %) vas obtained as a white solid ffom ethyl 3-
[4-[2-(1,5-dimethyl-7-0x0-3-propyl-6,7-dihydro- 1 H-pyrazolo[4,3-
d]pyrinidin-6-yl)ethoxy]

phenyl]-2-ethoxypropanoate (134 mg, 0.258 mmol) obtained in example 3 by
hydrolyzing in methanol-water (1 : 1, 20 mL) using sodium carﬁdnata (112

mg, 1.06 mmol) at réorn temperature for 24 h following a similar procedure as

described in example 2, mp 172 °C. .

"H NMR (CDC13) :87.13 (d, T = 8.30 Hz, 2H), 6.78 (d, T = 8.30 Hz, 2H), 4.48
(t,J = 4.60 Hz, 2H), 4.35 — 4.15 (m, 5H), 4.10 - 3.97 (ni; 1H), 3.56 — 3.38 (m,
2H), 3.12 — 2.90 (m, 2H), 2.83 (t, J = 7.80 Hz, 2H), 2.76 (s, 3H), 1.89 - 1.71
(m, 2H), 1.16 (t, J = 7.00 Hz, 3H), 0.98 (t, T = 7.30 Hz, 3H).

Example 5. s .
Ethyl 2-ethoxy-3-[4-[2-(1-methyl-7-oxo0-3-propyl-5-trifinoromethyl-6,7-
dibydro-1H-pyrazolo[4,3-d]pyrimidin-6-yl)ethoxy]phenyl]propanoate

o .

N CFe OEt

N\/\O OEt

N
|

The title compound (145 mg, 36 %) was obtained by condensing 1-methyl-3-
propyl-5-trifluoromethiyl-6,7-dihydro- 1H-pyrazolo[4,3-d]pyrimidin-7-one
(200 mg, 0.77 mmol) obtained in preparation 9, with ethyl 3-[4-(2-
bromoethoxy)phenyl]-2-ethoxypropanoate (510 'mg, 1.48 inmol) prepared as
disclosed in US patent application 09/012,585 taken in dry ANN-
dimethylformamide (4 mL) in the présence of anhydrous K,CO; (318 mg, 2.30
mmol) for 48 h at room temperature following a similar procedure as
described in example 1.

"H NMR (CDCls) : 8 7.15 (d, T = 8.50 Hz, 2H), 6.84 (d, J = 8.50 Hz, 2H), 4.96

{t, = ~4.70 Hz, 2H), 4.38 (t, ] = 4.50 Hz, 2H), 4.24-4.07 (m, SH), 3.95 tJ=

JP 2004-534733 A 2004.11.18
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6.50 Hz, 1H), 3.62-3.25 (m, 2H), 3.01 — 2.86 (m, 4H), 1.89-1.72 (i, 2H), 1.21
(t, 7= 17.00 Hz, 3H), 1.14 (t, J = 6.80 Hz, 3H), 0.98 (t, T = 7.30 Hz, 3H).

Example 6
Ethyl 3-[4-[2-(5-benzyl-1-methyl-7-oxo-3-propyl-6,7-dihydro-1H-pyrazolo
[4,3-d]pyrimidin-6-yl)ethoxy]phenyl|-2-éthoxypropanoate

The title compound (110 mg, 56.8 %) was obtained asa liguid from 5-benizyl-
1-methy1—3-propy‘1-6,7—di.hyd10—1H-pyrazo10[4,3-d]py1'ifnidji1—7-pne (100 mg,
0:354 mmol) obtained in preparation 10, éﬂ1y1’3-[4-(2—bromoethoxy)phenyl]-
2-ethoxypropanoate (159 mg, 0.46 mmol) prepared as disclosed in US patent
application 09/012,585 and anhydrous K;CO; (146 mg, 1.06 mmol) in NN-
dimethylformamide (2 mL) by following a sirnilar procedhire as described in
example 1.

'H NMR (CDCl) : 8 7.31-7.12 (m, 7H), 6.78 (d, J = 8.50 Hz, 2H), 4.46 (s,
2H), 4.33 (t, J = 4.80 Hz, 2H), 4.23-4.09 (m, 7H), 3.94 (; J = 6.60 Hz, 1H),
3.63-3.28 (m, 2H), 2.99 — 2.80 (m, 4H), 1.90-1.76 (m, 2H), 1.23 (t, T = 7.10
Hz, 3H), 1.14 (t, J = 7.10 Hz, 3H), 1.01 (t, T = 7.30 Hz, 3H).

FExample 7 )
3-[4-[2-(5-Benzyl-1-methyl-7-0xo0-3-propyl-6,7-dihydro-1H-pyrazolo
[4,3-d]pyrimidin-6-yl)ethoxy]phenyl]-2-ethoxypropanoic acid

o]

OH
OFEt

JP 2004-534733 A 2004.11.18
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The title compound (37 g, 46 %) was obtained as solid from ethyl 3-[4-[2-
(5-benzyl-1-methy!-7-0x0-3-propyl-6,7-dihydro-1H-pyrazolof4,3-
d]pyrimidin-6-yl)ethoxy]phenyl]

-2-ethoxypropanoate (85 mg, 0.156 mmol) obtained in example 6 by
hydrolyzing in methanol-water (1 : 1, 5 mL) using sodium carbonate (81 mg,
0.587 mmol) at room temperature for 17 h by following a similar procedure as
described in example 2, mp 149-151 °C.

'H NMR (CDCly) : §.7.32 — 7.13 (m, 7H), 6.79 (d, J = 6.50 Hz, 2H), 4.47 (s,
2H), 4.34 (t, J =4.90 Hz, 2H), 4.24-4.19 (m, 5H), 4.05 (dd, J = 4.40 and 7.10
Hz, 1H), 3.63-3.37 (in, 2H), 3.13 ~ 2.85 (in, 4H); 1:89-1.72 (1o, 2H), 1.18 £t,
=17.00 Hz, 3H), 1.02 (t, = 7.30 Hz, 3H). ' :

Example 8
Ethyl 3-[4—[2—(5—benzyl—1-methyl-7-dxo-3—pr.opyl-6,7-dihydru—1H-
pyrazolo[4,3-d]pyrimidin-6-ylethoxy]phenyl]-2-phénoxypropanoate
[¢)
OEt
OPh

The title compound (180 mg, 85.4 %) was obtained as a liquid from 5-benzyl- -

1-methyl-3-propyl-6,7-dihydro-1H-pyrazolo[4,3-d]pyrimidin-7-one (100" mg,
0.35 mamol) obtained in preparation 10, ethyl 3~[4'—(Q—brbmoethoxy)phenyl]-'z-

" phenoxypropanoate (278 mg, 0.70 mmol) and. anhydrous K;COy (145 mg,

1.05 mmol) as a base by following a similar procedure describied in example 1.
'H NMR (CDCL) : 8 7.30-7.15 (m, 9H), 6.93 — 6.75 (m, SH), 472 (t, J = 6.50
Hz, 1H), 4.46 (s, 2H), 4.33 — 4.10 (m, 9K1), 3.17 (d, T = 6.60 Hz, 7H), 2.88 (1, J
= 7.50 Hz, 2H), 1.90-1.75 (m, 2H), 1.19 (t, J = 7.10 Hz, 3H), 1.01 (t, = 7.30
Hz, 3H).

JP 2004-534733 A 2004.11.18
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Example 9 : )
Ethyl 3-[4-[2-(5-ethyl-1-methyl-7-ox0-3-propyl-6,7-dihydro-1H-pyrazolo
[4,3-d|pyrimidin-6-yl)ethioxy]phenyl]-2-phenoxypropanoate
o

N\j/\ ¢ “OEt,

N~y OPti

N
1

The title compound (450 mg, 74.5 %) was obtained as a solid from 5-ethyl-1-
methyl-3-propyl-6,7-dihydro-1H-pyrazolo[4,3-d]pyrimidin-7-one (250 mg,
1.136 mmol) obtained in preparation 7, ethyl 3-[4-(2-bromiosthoxy)phenyl]-2-
phenoxypropanoate (670 mg, 1.70 mmol) and anhydious K,CO5 (470 me,
3.40 ‘mmol) as ‘a base by following a similar procedire as described .in
example 1, mp 84-86 °C.

'H NMR (CDCly) : § 7.22-7.17 (m, 4H), 6.97 — 6.76 (m, SH), 4.71 (t, T = 6.50
Hz, 1H), 449 (t, J = 5.10 Hz, 2H), 4.28-4.10 (m, 7H), 3.16 (d, J = 6.60 Hz,
2H), 3.04 (q, J = 7.30 Hz, 2H), 2.85 (t, T = ~7.60 Hz, 2H), 1:.90 —1.73 (in, 2H),
1.38 (¢, T =7.30 Hz, 3H), 1.18 (t, T =7.10 Hz, 3H), 0.99 (¢, J = 7.30 Kz, 3H).

Example 10
3-[4-[2-(5-Ethyl-1-imethyl-7-oxo-3-propy}-6,7-dihydro-1H-pyrazole[4,3~d] .

.. pyrimidin-6-yljethoky]phenyl]-2-phenoxypropanoic acid-

(0]
OH

The title compound (246 mg, 78 %) was obtained as a solid from ethyl 3-[4-
[2-(5-ethyl+1-methyl-7-6x0-3-propyl-6,7-dihydro-1 H-pyrazolo[4,3-
dlpyrimidin-6-yl)éthoxy]phenyl]

JP 2004-534733 A 2004.11.18
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-2-phenoxypropanoate (330 ﬁg, 0.620 mmol) obtained ‘in example 9 and
sodium carbonate (328 mg, 3.10 mmol) as a base in méthanol-water (1 : 1) by
following a similar procedure as described in exaniple 2, mp 148-150 °C.

'H NMR (CDCl) : 8 7.21 (broad s, 4H), 6.98 — 6.70 (m, SH), 4.77 (broad s,
1H), 4.47 — 4.20 (m, TH), 3.20 — 2.79 (m, 6H), 1.84-1.73 (i, 2H), 1.36 (t, J =
7.00 Hz, 3H), 0.97 (t, T = 7.20 Hz, 3H). '

Example 11

Ethyl 3-[4-[2-(1,5-dimethyl-7-0x0-3-propyl-6,7-dihydre-1H-pyrazolo[4,3-

d]
pyrimidin-6-yl)ethoxy]phenyl}-2-phencxypropanoate

The fitle compound (250 mg, 69.4 %) was obtained as a white solid froin 1,5-

- dimethyl-3-propyl-6,7-dihydro- 1H-pyrazolo[4,3-d]pyrimidin-7-one (150 mg,

0.694 mmol) obtained in preparation 8, ethyl 3-[4-(2-bromoethoxy)phenyl]-2-
phenoxypropanoate (546 mg, 1.39 mmol) and anhydrous K,CO; (192 mg,
1.39 mmol) -as a base by following a similar procedure as "described in
example 1, mp 128 - 132 °C. .

"H NMR (CDCly) : § 7.20 (d, J = 7.30 Hz, 4H), 6.95 — 6.75 (m, 5H), 4.71 (1,
J=6.50 Hz, 1H), 4.48 (t, J = 4.70 Hz, 2H), 4.29 - 4.11 (i, 7H), 3.16 (4, 7=
6.60 Hz, 2H), 2.84 (t, J = 7.20 Hz, 2H), 2.76 (s, 3H), 1.90 — 1.71 (m; 2F), 1.19
(t, J=17.10 Hz, 3H), 0.99 (t, J= 7.30 Hz, 3H).

Example 12
3-[4-[2-(1,5-Dimethy}-7-ox0-3-propyl-6,7-dihydro-1H-pyrazolo[4,3-d]
pyrimidin-6-yDethoxy]phenyl]-2<phenoxypropanoic acid

JP
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The title compound (100 mg, 75.5 %) was obtained as a white solid from ethyl
3-[4-{2-(1,5-dimethyl-7-0x0-3-propyl-6,7-dihydro-1H-pyrizolo[4,3-
d]pyrimidin-6-yl)ethoxy] )
phenyl]-2-phenoxypropanoate (150 mg, 0.270 mmol) obtained in example 11
and sodium carbonate (143 mg, 1.35 mimol) as a base in methanol-water (5 : 1,
12 mL) by following a similar procedure as described in example 2, mp 172-
174 °C. ’

"H NMR (CDCly) : 8 7.20 — 7.15 (i, 4H), 6.96 — 6.72 (i, SH), 4.75 (1, ] =
5.80 Hz, 1H), 4.50 — 4,40 (m, 2H), 4.24 (t, J = ~5.00 Hz, 2H), 4.18 (s, 3H),
3.17 (d, J = 5.60 Hz, 2H), 2.80 (t, J = 7.50 Hz, 2H), 2.72 (s, 3H), 1.83 - 1.67
(m, 2H), 0.96 (t, T = 7.30 Hz, 3H).

Example 13

’ Ethyl  3-[4-[2-(3,5-dipropyl-1-methyl-7-0x0-6,7-dihydro-1H-pyrazolo[4,3-
“d]

pyrimidin-6-yl)ethoxy]phenyl]-2-ethexypropanoate

: ' o
“OEt

OFt .

The title compound (240 mg, 57.1 %) was obtained as a white solid by treating
3,5-dipropyl-1-methyl-6,7-dihydro-1H-pyrazolo[4,3-d]pyrimidin-7-one (200
mg, 1 0.855 mmol) obtained in ‘preparation 11, with ‘ethyl 3-[4-(2-
bromoethoxy)phenyl]-2-ethoxypropanoate (737mg, 2.14 mmol) prepared as
disclosed in US patent application 09/012,585 taken. in dry NN-
dimethylformamidé (4 mL) in the presence of anhydtoils'KjC‘O3 (360 mg, 2.56

JP

2004-534733 A 2004.11.18



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(161)

‘WO 02/062799 PCT/IB02/00342

20

69

mmol) as a base for 48 h at room temperature by following a sirilar procedure
as described in example 1, mp 110 - 114 °C.

'"H NMR (CDC) : § 7.12 (d, J = 8.50 Hz, 2H), 6.75 (d, T = 8.50 Hz, 2H), 4.48
(t, I= 5.10 Hz, 2H), 4.28 — 4.13 (m, 4H), 4.21 (s, 3H), 3.92 (1, 1=6.40 Hz,
1H), 3.65 — 3.22 (m, 2H), 3.00—2.79 (m, 6H), 1.95 ~ 1.70 (m, 2H), 1.21 (t, T=
7.20 Hz, 3H), 113 (t, T = 6.90 Hz, 3H), 106 (¢, J = 7.20 Hz, 3H), 0.98 (1, J =
7.30 Hz, 3H).

" Example 14

3-14-[2-(3,5-Dipropyl-1-methyl-7-0x0-6,7-dihydro-1H-pyrazolo[4,3-d]
pyrimidin-6-yl)ethoxy]phenyl]-2-ethoxypropanoic acid

" The title compound (75 mg, 66.2 %) was obtained as a white solid from. ethyl

3-[4-[2-(3,5-dipropyl-1-methyl-7-ox0-6,7-dihydro- 1H-pyrazolo[4,3-
d]pyrimidin-6-yl)ethoxy] ‘
phenyl]-2-ethoxypropanoate (120 mig, 0.241 mmol) obtained in example 13
and sodium carbonate (128 ing, 1.20 mmol) as a base in methanol-water (5 : 1,
12 mL) reacting for 48 h at roomn terhperature by following a similar procedure
as described in example 2, mp 160-161 °C.

'HNMR (CDbl3) :87.13 (d, J = 8.30 Hz, 2H), 6.78 (d, T = 8.30 Hz, 2H), 4.49
(t, = ~5.10 Hz, 2H), 4.29 - 4.22 (m, SH), 4.10 - 3.9 (m, 1H), 3.65 ~3.40 (m,
2H), 3.12 — 2.80 (m, 4H), 1.95 — 175 (m, 4H), 1.17 (t, T = ~ 7.00 Hz, 3H),
1.07 (t, I =7.50 Hz, 3H), 0.99 (t, = 7.50 Hz, 3H). )

Example 15

JP 2004-534733 A 2004.11.18
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3-[4-[2-(5-Benzyl-1-methyl-7-0x0-3-propyl-6,7-dihydro-1H-pyrazelo[4,3-
d] .
pyrimidin-6-yl)ethoxy] phenyl]-2-phenoxypropanoic a‘cid

o]

“OH
OPh

The title cornpound (65 mg, 52.3 %) was obtained as a solid from ethyl 3-[4-
[2-(5-bénzyl-1-methyl-7-oxo0-3-propyl-6,7-dihydro-1H-pyrazolo[4;3-

) d]pyrimidin-6-yl)ethoxy]

phenyl]-2-phenoxypropanoate .(130 mg, 0.219 mmol) obtained in example 8
-and sodium carbonate (116 mg, 1.09 mrhol) in methanol-water (1 : 1) by
following a similar procedute as described in example 2, mp 68-72 °C.

'H NMR (CDCL) : § 7.29-7.18 (m, 9H), 7.03-6.76 (m, SH), 4.82 (¢, J= ~6.50
Hz, 1H), 4.45 (s, 2H), 4.36 — 4,10 (m, 7H), 3.22 (d, J = 5.90 Hz, 2H), 2.88 (t., J
=7.80 Hz, 2H), 1.90 - 1.75 (m, 2H), 1.00 (t, J = 7.30 Hz, 3H).

Exa[hp]e 16

Ethyl 3-[4-[2-(3,5-dipropyl-1-methyl-7-0x0-6,7-dihydro-1H-pyrazolo[4,3-
d] -

pyriniidin-6-yl)ethoxy] phenylj-2-phenoxypropanoate

(o}
N\/\O OPh.

!
]

The title compound (296 mg, 63.5 %) was obiained as a white solid from 1-

methy1-3,5-dipropyl-6,7-dihydr0—1H—pyrazolo’[4,3-d]pyri:nidin—7—0ne (200
mg, 0.855 mimol) obtained in preparation 11, ethyl 3-[4-(2-
bromoethoxy)p‘henyl]-Z~phenoxyp1‘oplanoate (1.16 g, 2.95 mimol) and K,CO;

JP 2004-534733 A 2004.11.18
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(0.59 g, 427 mmol) in dry N,N-dimethylformamide (7 mL) by following a
similar procedure described in example 1, mp 82 °C

'H NMR (CDCls) : § 7.21-7.17 (m, 4H), 6.92 — 6.75 (m, 5H), 470 (t, T = ~
5.60 Hz, 1H), 4.48 (t, J = 5.00 Hz, 2H), 4.28 - 4.11 (m, 7H), 3.15 (d, J = 6.30
Hz, 2H), 2.97 (t, T = 7.70 Hz, 2H), 2.84 (t, J = 7.30 Hz, 2H), 1.95-1.75 (}n,
4H), 1.18 (t, T = 7.10 Hz, 3H), 1.06 (t, T = 7.30 Hz, 3H), 0.98 (t, T = 7.40 Hz,
3H).

Example 17 )
3-[4=[2-(3,5-Dipropy)-1-methyl-7-0x0-6,7-dihydro-1H-pyrazolo[4,3+
d]pyrimidin-6-yl)ethoxy]phenyl]-2-phenoxypropanoic acid

The title compound (207 mg, 88 %) was obtained as a white solid from ethyl

. 3-[4-[2—(3,5-dipropy1—1-—methy1-7-oxo-6,7-dihyd:o-1H-p‘yra'zolo[4,3;

dJpyrimidin-6-yl)ethoxy] ) )
phenyl]-2-ethoxypropanoate (246 mg, 0.450 mmol) obtained in example 16
and sodium carbonate (239 mg, 2.25 mimol) in methanol-water (10 : 1,33 mL)
by following a similar procedure as described in example 2, mhip >1 59-163 °C.

'H NMR (CDCl) : § 7.24-7.16 (n, 4H), 6.92 - 6.73 (1, 5H), 4.74 {t, J=~5.60
Hz, 1H), 4.46 (t, ] = ~4.60 Hz, 2H), 4.27 — 4. 18 (m, 2H), 419 (s, 3H), 3.16 (d,
J=5.10 Hz, 2H), 2.95 (t, J = 7.30 Hz, 2H), 2.82 (t, I = 7.50 Hz; 2H), 1.95 -
1.72 (m, 4H), 1.04 (t, J="7.30 Hz, 3H), 0.97 (tJ = 7.50 Hz, 3H).

Example 18

JP 2004-534733 A 2004.11.18
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2R, N(18)]-2-ethoxy-3-[4-[2-(5-ethyl-1-inethyl-7-0x0-3-propyl-6,7-
dihydro-1H-pyrazolo[4,3-d]pyrimidin-6-y]ethoxy]phenyl]-N-(2-hydroxy-
1-phenylethyl)

propanamide (18 A)
o ‘ph.
T
o=
12s, N(1S)]-2-ethoxy-3-[4- [2-(S-ethyl-l;methyl-7-oxo-3-pfopyl-6,7-

dihydro-1H-pyrazolo[4,3-d]pyrimidin-6-y]ethoxy]phenyl] -N-(;Z‘-hydroxy-
1-phenylethyl) o
propanamide (18 B)

‘ o i ‘ . .
To a cold solution of S(+)-2-phenylglycinol (390 mg, 2.85 mmol) in dry
dichloromethane (10 mL), triethyl amine (0.79 mL, 5.70 mmol) was added

dropwise and stirred for 15 imin at 0 °C. In 4 separate arangement to a
solution of 3—[4-[2-(5-ethyl-1‘—me‘thyl-7-oxo-3-propyl~6,7-dihyd'rd-1H-
pyrazolo[4,3-dlpyrimidin-6-yl)éthoxy] :

phenyl]-2-ethoxypropanoic acid (1.3 g, 2.85 mmiol) obtaiied in example 2 in
dry dichloromethane (10 mL) at 0 °C triethyl amine (0.99 mL, 7.12 mmol)
was added and stirred for 15 min. To this solution pivaloyl chloride (0.386
mL, 3.136 mmol) was added dropwise and stirred for 30 min at °C. This
mixture was added to'the phenylglycinol thixture dropwise at 0 °C and stirred
for 1 h at that temperature, The reaction mixture was stirred overright at room
temperature. The organic phase was washed with water, dried (Na;SO4) and
evaporated to dryness. The residue was purified by silica gel column

chromatography using 60 % ethyl acetate in pet ether — 100 % ethiyl acetate as



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(165)

‘WO 02/062799 PCT/IB02/00342

20

25

73

an eluent to afford a diastereomer tentatively assigned asb f2R, N(18)]-2-
ethoxy—3-[4—[2~(5-elhy1-l—methyl—7—0x0-3-propyl—6,7~dihydro-1“H-
pyrazolo[4,3-dJpyrimidin-6-yJethoxy]phenyl]-N-(2-hydroxy-1-
phenylethyl)propanamide (18 A) (500 mg, 30.5 %), mp 138-139 °C followed

by [2S, N(18)]-2-cthoxy-3-[4-[2-(5-ethyl-1-methyl-7-0x0-3-piopyl-6,7-

dihydro-1H-pyrazolo[4,3-d]pyrimidin-6-y]ethoxyJphenyl]-N-(2-hydroxy-1-
phenylethyl)

propanamide (18 B) (400 mg, 24.4 %), mp 182-183 °C.

18A ; [a]*p=+20.2° (C = 0.5, CHCL); "H NMR (CDCL;) & : 7.32 - 7.27 (m,

4H), 7.16 (d, T= 8.50 Hz, 2H), 7.00 (d, = 7.30 Hz, 1H), 6.80(d, = 8.30 Hz,

2H), 5.05 — 4.89 (m, 1H), 4.51 (t, T = 5.00 Hz, 2H), 4.28'(t, T = 4.80 Hz, 2H),
4.22 (s, 3H), 3.95 (dd, J = 3.90 and 2.20 Hz, 1H), 3.67 —3.62 (m, 2H), 3.48 (q,
T =~ 7.20 Hz, 2H), 3.12 — 2.92 (m, 4H), 2.86 (t, J = 7.50 Hz, 2H), 1.91 - 1.75

(m, 2H), 1.39 (t, J = 7.30 Hz, 3H), 1.13 (t, J = 6.90 Hz, 3H), 1.00 (1, J = 7.30

Hz, 3H).. : .
18B : [0”p = -12.6° (C= 0.5, CHCL); "H NMR (CDCly)  : 7.23 - 7.01 (m,
7H), 6.68 (d, T = 8.50 Hz, 2H), 5.06 — 4.90 (m, 1H), 4.51(t, J = 5.00 Hz, 2H),
427 - 422 (m, 5H), 3.96 (dd, J = ~4.00 and 2.90 Hz, 1H), 3.84 (d, J = 4.20
Hz, 2H), 3.60 — 3.45 (m, 2H), 3.13 ~ 2.75 (m, 6H), 1.91-1.78 (ni, 2H), 1.39 (1,
J=17.30 Hz, 3H), 1.13 (t, T = 7.00 Hz, 3H), 1.00 (t, J =730 Hz, 3H).

Example 19
(t) 2-Ethoxy 3-[4-[2-(5-ethyl-1-methyl-7-ox0-3-propyl-6,7-dihydro-1H-
pyrazolo

[4,3-d]pyrimidin-6-yl)ethoxy] phenyl] propanoic acid

JP 2004-534733 A 2004.11.18
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[2R, N(1S)]-2-eth0xy-3-[4—[2—(5—etﬁy1—l-methyl-7—oxo—3-pr0pyl-6,7-dihydr0-
1H-pyrazolo[4,3-d]pyrimidiu—G—y]ethoxy]phenyl]—N—(Z—hyﬁx‘oxy-l- _

phenylethyl)propanariide (300 mg, 0.52 mmol) obtained in éxarnple 18A was
taken in a mixture of dioxane (1.4 mL), water (1.4 mL) and 1M sulfuric acid
(1.36 mL) at room temperature and stirred under reflux for 34 h Water and

dioxane were removed under vacuim. The residue was taken in water and

extracted with ethyl acetate and the 'eth‘yl acetate layer was washed with water,
dried (Na;S0,) and evaporated to diyhess to yield the crude compound. Ti‘ne
crude compound was purified by column‘chromatography using 50 % cthyl
acetate in pet. ether as an eluent to afford the title compoind. (120 mg, 50.6
%%) wp 144-145 °C. : :

[w]p = 17.2° (¢ = 0.5, CH;0H); 'H NMR (CDCl) : § 7.12 (d, J = 8.50 Hz,
2H), 6.76 (d, T = 8.50 Hz, 2H), 4.49 (t, J = 5.00 Hz, 2H), 4:28 — 4.21 (m, SH),
4.01 (dd, T = 4.50 and 2.90 Hz, 1H), 3.65-3.33 (m, 2H), 3.12 — 2.90 (m, 4H),
2.84 (t, = 7.50 Hz, 2H), 1.90 ~1.74 (m, 2H), 1.37 (t, J = 7.30 Hz, 3H), 1.15 (4,
J=7.10 Hz, 3H), 0.98 (t, T = 7.30 Hz, 3H).

Example 20

() 2-Ethoxy 3-[4-[2-(5-ethyl-1-methyl-7-0x0-3-propyl-6,7-dihydro-1H-
pyrazelo

[4,3—3] pyrimidin-6-yl)ethoxy]phenyl]propanoic acid

(o]
N 2 '
lsesNer g
O
D S N

The title compound (69 mg, 48.3 %) was obtained by hydrolyzing [2S,
N(18)]-2-ethoxy-3-[4-[2-(5-ethyl- 1—methyl—7-oxo—3—propyl—6,7—dihydro—lH»_
pyrazolo[4,3-d]pyrimidin-6-y] ethoxy]phenyl]—N—(Z-hydroxy-1 = .
phenylethyl)propanamide (180 mg, 0.31 mmol) obtained in exathple 18 B

JP
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using dioxane (1.1 mL), water (1.10 mL) and 1M sulfiiric acid (1.00 mL) °

following a similar procedure described in exatiiple 19, mp 134-136 ¢,

[a]®p = -17.6° (c = 0.5, CH;OH); 'H NMR (CDCk) : § 7.13 (4, T = 8.50 Hz,
2H), 6.77 (d, J = 8.50 Hz, 2H), 4.50 (t, J = 5.10 Hz, 2H), 4.29 — 4.22 (m, 5H)
4.02 (dd, T = 4.40 dnd 2.90 Hz, 1H), 3.63-3.38 (m, 2H), 3.10 - 2.94 (in, 4H),
2.85 (t, = 7.40 Hz, 2H), 1.86 ~1.75 (m, 2H), 1.38 (¢, J = 7.30 Hz, 3H), 1.16 (t,
J=17.10 Hz, 3H), 0.99 (t, ] = 7.30 Hz, 3H).

The compounds of the present invention lowered random blood sugar level,
triglyceride, total cholesterol, LDL, VLDL and increased HDL. This was

demonstrated by in vitro as well as in vivo animial experiments.

Demonstration of Efficacy of Compounds :

A) In vitro :
a) Determination of hPPARo activity :

Ligand binding domain of hPPARa was fused to DNA binding domain of ‘

Yeast transcription factor GAL4 in eucaryotic expression vector. Using
superfect (Qiagen, Germany) as transfecting reagent HEK-293 cells were
transfected with this plasmid and a reporter plasmid harboring the luciferase
gene driven by a GAL4 specific promoter. Compound was added at different
concentrations after 42 hrs of transfection and iﬁéubatedvoj?emight. Luciferase
activity as a function of compound binding/activation capasity of PPARc was
measured using Packard Luclite kit (Packard, USA) in Top Count (Ivan
Sadowski, Brendan Bell, Peter Broag and Melvyn Hollis. Gene. 1992. 118 :
137 —141; Superfect Transfection Reagent Haridbook. February 1997. Qiagen,

Germany);

b) Determination of hPPARYy activity :

JP 2004-534733 A 2004.11.18
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Ligand binding domain of hPPARy! was fused to DNA binding domain of
Yeast transcription factor GAL4 in eucaryotic expréssion vector. Using
]jpoféctamine (Gibco BRL, USA) as transfecting reagent HEK-293 cells were
transfected with this plasmid and a reporter plasmid harboring the luciferase
gene diiven by a GAL4 specific promoter. Compound was added at 1 uM

concentration after 48 hrs of transfection and incubated overnight. Luciferase

. activity as a function of drug binding/activation capacity of PPARy1 was

measured using Packard Luclite kit (Packard, USA) in Packard Top Count

(Ivan Sadowski, Brendan Bell, Peter Broag and Melvyn Hollis.‘ Gene. 1992.

118 : 137 —141; Guide to Bukaryotic Transféctions with Cationic Liﬁid

Reagents. Life Technologies, GIBCO BRL, USA). '
PPAR« and PPARY activity

ExaﬁpleNo Concentration | PPARo, -] Concentration PPARy
Example 1 50 uM 1500 T M 1.0
Example 3 50 M 69 1uM | 150
Example 4 50 uM 8§32 (1M 4%

c) Determination of HMG CoA reductase. inhibition activity : Liver
microsome bound reductase was prepared from 2% cholest&r’amine fed rats at
mid-dark cycle. Spectrophotométric assays were carried out in 100 mM
KH,PO,, 4 mM DTT, 0.2 mM NADPH, 0.3 mM HMG CoA and 125 pg of
liver microsoinal enzyme. Total reaction mixtirgé volume was kept as 1 ml.
Reaction was started by addition of HMG CoA. Reaction mixture was
incubated at 37 °C for 30 min and decrease in absorbance at 340 nm was
recorded. Reaction mixture without substrate was used as blank (Goldstein, J.
L and Brown, M. S. Progress in understanding the LDL receptor and HMG

CoA reductase, two membrane proteins that regulate the plasma cholesterol. J.

JP 2004-534733 A 2004.11.18
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Lipid Res. 1984, 25: 1450 — 1461). The test compounds inhibited the HMG
CoA reductase enzyine.

B) " Invive:

a) Efficacy in genetic models :
Mutation in colonies of laboratory animals and different sensitivities to
dietary regimens have made the development of animal miodels with non-

insulin dependent diabetes and hyperlipidemia associated with obesity and

~ insulin resistance possible. Genetic models such as db/db and ob/ob

(Diabetes, (1982) 31(1) : 1- 6) mice and zucker fa/fa rats hiave been developed
by the various laboratories for understanding the pathophysiology of disease
and testing the efficacy of new antidiabetic compounds (Diabetes, (1983) 32:
830-838 ; Annu. Rep. Sankyo Res. Lab. (1994). 46 : 1-57). The homozygous
animals, C57 BL/KsJ-db/db mice developed by Jackson Laboratory, US, are
obese, hyperglycemic, hyperinsulinemic and insulin resistant (J. Clin. Invest.,
(1990} 85 : 962-967), whereas heterozygous are lean and normoglycemic. In
db/db model, mouse progressively develops insulinopenia with age, a feature

commonly observed in late stages of human type II diabetes when blood sugar

levels are insufficiently controlled. The state of pancreas and its course vary

according to the models. Since this model resembles that of type Il diabetes

mellitus, the compounds of the present iiivention were tested for blood sugar \

and triglycerides lowering activities. -
Male C57BL/KsJ-db/db mice of 8 to 14 weeks age, having body weight
range of 35 to 60 grams, bred at Dr. Reddy’s Research.Foundation (DRF)
animal house, were used in the experiment. The micé were providéd with
standard feed (National Institute of Nutrition (NIN), Hyderabad, India) and
acidified water, ad libitum. The animals having more than 350 mg / dl blood

sugar were used for testing. The nuimber of anirmals in each gfoup was 4.

JP 2004-534733 A 2004.11.18
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Test compounds wete suspended on 0.25 % carboxymethyl cellulose
and administered to test group at a dose of 0.001 mg to 30 'ing /'kg throuéh
oral gavage daily for 6 days. The control grdup recgived vehicle (dose 10 ml /

kg). On 6th day the blood samples weie collected one hour after
administration of test compounds / vehicle for assessing the biological
activity.

The random blood sugar and triglyceride levels were measured by
collecting blood (100 pl) through orbital sinus, using hepatinised capillary in
tubes containing EDTA which was centrifuged t¢ obtain plasma: The plasma
glucose and triglyceride levels were rheasuréd spectrometrically, by glucose
oxidase and glycerol-3-PO, oxidase/peroxidase enzyme (Dr. Reddy's Lab.
Diagriostic Division Kits, Hyderabad, India) metliods respectively. ’

The blood sugar and triglycerides lowering activities of the test
compound was calculated according to the formula.

" No adverse effects were observed for any of the mentioned compounds
of invention in the above test.
BLOOD GLUCOSE LOWERING ACTIVITY IN DB/DB MICE

Compound | Dose (mg / kg) Reduction in Blood Triglyceride
Glircose Level (%) | Lovwering (%)

| Example 3 3mg 58 23
Example 4 3mg ] 2. ] 17
Examble 0 |3 mg 33 35

The ob/ob mice were obtained at 5 weeks of age from Bomholtgard,
Dem;wrk and were used at 8 weeks of age. Zucker fafa fatty rats were
obtained from IffaCredo, France at 10 weeks of age and were used at 13 weeks
of age. The animals were maintained under 12 hour light and dark cycle at 25
+ 1 °C. Animals were given standard laboratory chow (NIN, Hyderabad,
India) and water, ad libitum (Fujiwara, T., Yoshioka;, S., Yoshioka, T.,

JP 2004-534733 A 2004.11.18
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Ushiyama, I and Horikoshi, H. Characterization of new oral antidiabetic agent
CS-045. Studies in KK and ob/ob mice and Zucker fatty rats. Diabetes. 1988.
37: 1549 — 1558). '

The test compounds were administered at 0.1 to 30 mg/kg/day dose for

"9 days. The control animals received the vehicle 025 %

carboxymethylcellulose, dose 10 ml/kg) thiough oral gavage.

The blood samples were collected in fed state 1 hour after drug
administration on 0 and 9 day of treatment. The blood was collected from the
retro-orbital sinus through heparinised capillary in EDTA containing tubes.

After centrifugation, plasma sample was separated for triglyceride, glucose,

free fatty acid, total cholesterol and: insulin estimations. Measutement of ‘

plasma triglyceride, glucose, total cholesterol were done using commercial
kits (Dr. Reddy’s Laboratory, Diagnostic Division kits, Hyderabad, India).
The plasma free fatty acid was measured using a comunercial kit form
Bochitinger Mannheim, Germany. The plasma iﬁsulin was ieasured using a
RIA kit (BARC, India). The reduction of various parameters examined are
calculdted according to the formula.

Tn objob mice oral glucose tolerance test was performed after 9 days
treatment. Mice were fasted for 5 hrs and challenged with 3 gm/kg of glucose
orally. The blood samples were collected at 0, 15, 30, 60 and 120 min for
estimation of plasma glicose levels. ’ '

Thé experimental results from the db/db mice, ob/ob mice, Zucker fa/fa
rats suggest that the novel compounds of the present invention also possess
therapeutic utility as a prophylactic ot regular treatment for diabetes, obesity,
cardiovascular disorders such as hypertension, hyperlipiddeniia and other
diseases; as it is known from the literature that such diseases are interrelated to

each othet.
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Blood- glucose level and triglycerides are also lowered at doses greater
than 10 mg/kg. Normally, the quantum of reduction is dose dependent and

plateaus at certain dose.

bh) Cholesterol lowering activity in hypercholesterolemic rat médels :
Male Sprague Dawley rats (NIN stock) were bied in DRF animal

house. Animals were maintained under 12 hotr light and dark cycle at 25 + 1
°C. Rats of 180 - 200 gram body weight range were used for the experiment.
Animals were made hypercholesterolemic by feeding 2% cholesterol and 1%
sodium cholate mixed with standard laboratory chow [National Institute of
Nutrition (NIN), Hyderabad, India] for 6 days. Throughout the experirhenta.l
period the animals were maintained on the same diet (Petit, D., Bonnefis, M.

T., Rey, C and Infante, R. Effects of ciprofibrate on liver lipids and lipoprotein

_synthesis in normo- and hy[ier]ipidemic rats. Atherosclerosis. 1988. 74 : 215 —

225).

The test compounds were administered orally at a dose 0.1 to 30
mg/kg/day for 3 days. Control group was treated with vehicle alone (0.25 %
Carboxymethylcellulose; dose 10 ml/kg).

The blood saniples were collected in fed state | hour after diug '

" administration on 0 and 3 day of compound treatment. The blood was

collected from the retro-orbital sinus through heparinised capillary in EDTA
contaihing tubes. After centrifugation, iJlasma sample was separated for total
cholesterol, HDL and triglyceride estimations, Measurement of plasma
triglyceride, total cholesterol and HDL were done using dommiercial kits (Dr.
Reddy’s Laboratory, Diagnostic Division, India); LDL and VLDL cholesterol
were calculated from the data obtained f"or total cholesterol, HDL and
triglyceride. The reduction of various parameters examined are calculated

according to the formula.

JP 2004-534733 A 2004.11.18
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CHOLESTEROL LOWERING ACTIVITY IN MALE SPRAGUE

DAWLEY RAT MODELS
Compound | Dose Trig'lyceride' Total HDL [IDL VLDL
mg/kg | (%)M Cholesterol | T %) (%W
‘ o | | :
Example2 {3mg |70 60 164 72 71

) Plasma triglyceride and totl cholesterol lowering activity in Swiss

albine mice:

Male Swiss albino mice (SAM) and male Guiﬁca pigs were obtained
from NIN and housed in DRF animal housé. All these animals were
maintained under 12 hour light and dark cycle at 25 £ 1.°C. Animals were
given standard laboratory chow (NIN, Hyderabad, India) and water, ad
libitum. SAM of 20 - 25 g body weight range and Guinea pigs of 500 - 700 g
body weight range were used (Oliver, P., Plancke, M. O., Marzin, D., Clavéy,

V., Sauzieres, J and Fruchart, J. C. Effects of fenofibrate, gemfibrozil andv

nicotinic acid on plasma lipoprotein levels in normal and hyperlipidemic mice.
Atherosclerosis. 1988. 70 : 107 — 114).

The test compounds were administered orally to Swiss albino mice at

03 to30 mg/kg/day dose for 6 days. Control mice were treated with vehicle

(0.25% Carboxymethylcellulose; dose 10 ml/kg). The test compounds were
administered .orally to Guinea pigs at 0.3 to 30 mg/kg/day dose for 6 days.

~ Control animals were treated with vehicle 0.25% Carboxyfnethylce]lu_lose;

dose 5 ml/kg).

The blood samples were collected in fed state 1 hour after drug
administration on 0 and 6 day of treatment, The blood was collected from the
retro-orbital sinus through heparinised capillary in EDTA containing tubes.
After centrifugation, plasina samplé .was separated for triglyceride and total
cholesterol (Wieland, O. Methods of Enzymatic analysis. Bergermeyer, H. O;
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Ed., 1963. 211 - 214; Trinder, P. Ann. Clin. Biochem. 1969. 6 : 24 — 27).
Measurement of plasma triglyceride, total cholesterol and HDL were done
using commercial kits (Dr. Reddy’s Diagnostic Division, Hyderabad, India).

5 TRIGLYCERIDE LOWERING ACTIVITY IN SWISS ALBINO
MICE
Compound " [Dose (mg/kg) Triglyceﬁde
%)
Example 1 3mg 45
Exa.mpk 3 3mg |61
Example 4 |3 mg ] 66
Example 13 3mg 25
Formulae for calculation :
10 1. Percent reduction in Blood sugar / triglyceérides / total cliolesterol were
calculated according to the formula :
Percent reduction (%) = |1 - SO LN T
TC/0C

OC = Zero day control group value
15 OT = Zero day treated group value

TC = Test day control group value

TT = Test day treated group value

2. LDL and VLDL cholesterol levels werd calculated according to the

20  formula :
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LDL cholesterol in mg/dl = [ Total cholesterol - HDL cholestéro] - —'5_] mg/d]

VLDL cholesterol in mg/dl = [Total cholesterol - HDL cholesterol - LDL
cholesterol] mg/dl. ’ '
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1. A compound of formula (I)
R!
A.—(CHZ)H—O*Arﬂ
. YR U]
R%0 ‘

its derivatives, its analogs, its tautomeric forms, its stereoisomers, it§
polymorphs, ifs pharmaceutically acceptable salis, its .phiarmaceutically
acceptable solvates, where R' represents hydrogen atom, halogen, hydroxy,
lower alkyl, alkoxy, substituted ot unsubsﬁtlited aralkyl group or forms a bond
together with the adjacent group R% R® représents hyéiro‘gém liydroxy,
halogen, lower alkyl, dlkoxy, alkanoyl, aroyl, aralkanb?l, substitited or
unsubstituted ' aralkyl or R? forms a bond fo‘gcthcr with RY; R® may be
hydrogen atom or substituted or unsubstituted groups selected from alkyl,
cycloa.]_kyl; aryl, alkanoyl, aroyl, aralkyl, hetérocyclyl, heteroaryl,
heteroaralkyl, . alkoxyalKyl, alkoxycarbonyl, . aryloxycarbonyl,
alkylaminocarbonyl, arylaminecarbonyl gtoups, with a provision that R® does
not represent hydrogen when R represents hiydrogen or lower alkyl group; R*
may be hydrogen or substituted or unsubstituted groups selected from atkyl,
cycloalkyl, atyl, aralkyl, heterocyelyl, hieteroaryl or hetetoaralkyl groups; Y
represents oXygen or NR®, where R® represents hydrogen or substituted or
unsubstituted groups selected from alkyl, aryl a;ral.k}‘d, hydr‘o'xyalkyl, alkanoyl,
aroyl, aralkanoyl, heterocyclyl, heteroaryl or heteroaralkyl groups; R* and R’
together may form a substituted or unsubstituted 5 or 6 membered cyclic
structure containing carbon atonss, 4 nitfogen atom and viliich may optionally
contain one or more additional heteroatoms selected from oxygen, sulfur or
nitrogen; n is an integer ranging from 1- 4; Ar represents substituted .or
unsubstituted, divalent, single or fused, arothatic or heterocyclic group; A

represents a cyclic structure given below :

JP 2004-534733 A 2004.11.18
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N
N
R7—/< j“\)J\'_
NN e
RS R
X
NZ N&Rs
X
R7\, SN
¢l =
R8O N"R®
X
Ry, \S g N
Q\ I )‘1_
N N"R®

where X represents O or S; RS when attached to the carbon atom represents
hydrogen, halogen, hydroxy, nitro, cyano, formyl or substituted -or
unsubstituted groups selected from “alkyl, cycloalkyl, aikoxy, cycloalkoxy,
aryl, aryloxy, aralkyl, aralkoxy, hetéroéyclyl, heterdaryl, heteroaralkyl,
heteroaryloxy, heteroaralkoxy, a]kan.oyl, aroyl, alkanoyloxy, hydroxyalkyl,
amino, acylamino, monoalkylamirio, dialkylamino, arylamino, aralkylamino;
aminioalkyl, alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, alkoxyalkyl,
aryloxyalkyl, aralkoxyalkyl, alkylthio, thioalkyl, alkoxycarbonylamino,
aryloxycarbonylamino, aralkoxycarbonylamino, catboxylic acid or its
derivatives, or sulfonic acid of its derivatives; R¢ when attached to nitrogen
atom represents hydrogen, hydroxy, formyl or substituted or unsubstituted
groups selected from alkyl, cycloalkyl, alkoxy, cycloalkoxy, aryl, aralkyl,
aryloxy, aralkoxy, heterocyclyl, heteroaryl, heteroaralkyl, heteroaryloxy,

JP 2004-534733 A 2004.11.18
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heteroaralkoxy, alkanoyl, aroyl, = alkanoyloxy, h&dfoxyélkyl, ‘ amino,
monoalkylamino, dialkylamino, arylamino, araikylamixld, aminoalkyl,
alkoxycarbonyl, aryloxycarbonyl, aralkoxycarboryl, alkexyalkyl,
aryloxyalkyl, aralkoxyalkyl, alkylthit;, thioalkyl groups, carboxylic acid or its
derivatives, or sulfonic acid or its derivatives; R’ and R® when a}ttached to
carbon atom may be same or different and represent hydrogen, halogen,
hydroxy, cyano, nitre, formyl or substituted or unsubstituted groups selected
from alkyl, alkoxy, aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, heteroaryl,
heteroaralkyl, hydroxyalkyl, arino, monoalkylamino, dialkylamino,
arylamino, aralkylamino, aminoalkyl, alkoxyalkyl, thioalkyl, alkylthio groups;
R’ and R® when attached to nitrogen may be same or different and represent
hydrogern, hydroxy or substituted or ﬁusub‘stituted groups sélected from alkyl,
alkoxy, aryl, aryloxy, aralkyl, aralkoxy, heterocyc_:_]yl, heteroaryl, heteroaralkyl,
hydroxyalkyl, amino, monoa].ky]ai‘nino, dialkylamino, arylamino groups.

2. A compound of formula (I) according to claim 1, wherein the groups
represented by R* are substituted, tﬁe substituents may be selected from
halogen, hydroxy or nitro or substituted or unsubstituted groups selected from
alkyl, cycloalkyl, alkoxy, cycloalkoxy, aryl, ardlkyl, aralkoxyalkyl,
heterocyclyl, heteroaryl, heteroaralkyl, alkanoyl, alkanoyloxy, hydroxyalkyl,
amiho, acylamino, arylamino, aminoalkyl, aryloxy, alkoxycarbonyl,
alkyl_amino, alkoxyalkyl, alkylthio, thicalkyl groups, carboxylic acid or its
derivatives, or sulfonic acid or its derivatives.

3. A compound of formula (Y) according to claim 1, wherein the groups

represented by R® when attached to carbon atomi are substituted, the .

substituents may be selected from halogen, hydroxy, nitro or substituted or
unsubstituted groups selected from alkyl, cycloalkyl, alkoxy, cycloalkoxy,
aryl, aralkyl, aryloxy, aralkoxy, aralkoxyalkyl, heterocyclyl, heteroaryl,
heteroaralkyl, alkanoyl, alkanoyloxy, hydroxyalkyl, amino, acylamino,
arylamino, aminoalkyl, alkoxycarbonyl, a]kyiamino‘, alkoxYalkyl, a]kylthio,

JP 2004-534733 A 2004.11.18
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thioalkyl groups, carboxylic acid or its derivatives or sulfonic acid or its
derivatives. .

4. A compound of formula (I) accordirig to ¢laim 1, wherein Ar represents
substituted or unsubstituted divalent phenylene, 'naphthylene, pyridyl,
quinolinyl, benzofuryl, dihydrobenzofuryl, benzopyranyl, indolyl, indolinyl,
azaindolyl, azaindolinyl, pyrazolyl, benzothiazolyl or benzoxazolyl groups.

5. A éompound of formula (I) according to claim 1, wherein the groups
represented by R°® when attached to nitrogen are substituted, preferred
substituents may be selected from halogen, hydroxy, alkanoyl, alkanoyloxy,

amino groups.

6. A compound of formula (I} according to claim 1, wherein the groups

represented by R’ and R® attached to carbon atom are substituted, the
substituent may be selected from halogen, hydroxy, nitro or substituted or
unsubstituted groups selected from alkyl, cycloalkyl, a]koxy, cycloalkoxy,
aryl, aralkyl, aryloxy, aralkoxy, aralloxyalkyl, heterocyclyl, - heteroaryl,
heteroaralkyl, hydroxyalkyl, amino, arylamino, aminoalkyl, alkylamino,
alkoxyalkyl, élkyfthio, thioalkyl groups, carboxylic acid or sulfonic acid.

7. A compound of formula (I) according to claim 1, wherein the groups

‘represented by R’ anid R® when attached to nitrogen are substituted, preferred

substituents may be selected from halogen such as fluotine, chlorine; hydroxy,
alkyl, alkanoyl, alkanoyloxy or amino groups.
8. . Aprocess for the preparation of compound of formula ()
.
R K2 O .
A—(CHg)n—O—Arw .
. YR o
. . RO

its derivatives, its analogs, its tautomeric forms, its stereoisomers, its
polym01phs, its pharmaceutically acceptable salts, its pharmaceutically
acceptable solvates, where R! forms a bond together with the adjacent group

R? R® may be hydrogen atom or substitited or unsubstitited groups selected
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from alkyl, cycloalkyl, aryl, alkanoyl, aroyl, aralkyl, heteroéyclyl, heteroaryl,
heteroaralkyl, alkoxyalkyl, alkoxycarbonyl, _aryloxycarbonyl,
alkylaminocarbonyl, arylaminocarbonyl groups, with a provision that R® does
not represent hydrogen when R* represents hydrogen or lower alkyl group; R*
may be hydrogen of substituted or unsubstitited groups selected from alkyl,
cycloalkyl, aryl, aralkyl, heterocyclyl, heteroaryl or heteroaralkyl groups; Y
represents.oxygen; n is an integer ranging from 1- 4; Ar represents substituted
or unsubstituted, divalent, single or fused, aromatic or heterocyclic group; A

represents a cyclic structure given below :

X X X X
I 7
N N S N o N RSN N
L |8 e R
1 NTRe Is NTRe ke “NTRS | R N"R®
R R . R® ‘
X X X ‘ X
T BT ey ey
T - 3 R IS i
N/ N’IRB Ra = N?(Ra RGS NNRG RBN NNRG
X X ] X X
R R R
| M [
‘R8O N’Es S N%Rs O N%‘RB REN N RE
X X X X‘ X
RS N | ReN N R7\0:EU\N RNI“\ N Rz N N
Sl | S A | SAL] Sl s | Al x5
N7 NTRe | RINT ONTRe vONTR| RS N"Re| R NTRE

where X represents O or S; R6 when attached to the carbon atom represents
hydrogen, halogen, hydroxy, nitro, cyano, formyl or substituted or
unsubstituted groups selected from alkyl, cycloalkyl, alkoxy, cycloalkoxy,
aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, ‘heten_)aryl, heteroaralkyl,
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heteroaryloxy, heteroaralkoxy, alkanoyl, aroyl, alkanoyloxy, hydroxyalkyl,

amino, acylamino, monoalkylamino, dialkylamino, arylamino, aralkylamino,

aminoalkyl, alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, alkoxyalkyl,

aryloxyalkyl, aralkoxyalkyl, alkyl%hio, thioalkyl, * alkoxycarbonylamino,

aryloxycarbonylamino, aralkoxycarbonylamino, carboxylic -acid or its

derivatives, or sulfonic acid or its derivatives; R® when attached to nitrogen

atom represents hydrogen, hydroxy, formyl or substituted or unsubstituted

groups selected frorm alkyl, cycloalkyl, alkoxy, cycloalkoxy, aryl, aralkyl, .

aryloxy, aralkoxy, heterocyclyl, heteroaryl, heteroaralkyl, heteroaryloxy,
heteroaralkoxy, alkanoyl, aroyl, dlkanoyloxy, hydréxyalkyl, amino;

monoalkylamino, dialkylamino, aryiamino, aralkylamino,  aminoalky]l,

alkoxycarbonyl, aryloxycarbonyl, dralkoxycarbonyl, alkoxyalkyl,'

aryloxyalkyl, aralkoxyalkyl, alkylthio, thicalkyl groups, carboxylic acid or its
deriv.atives, or sulfonic acid or its derivatives; R’ and R® when attached to
carbon atorn may be same or different and represent hydrogen, halogen,
hydroxy, cyano, nitro, formyl or substituted or unsubstituted groups selected
from alkyl, alkoxy, aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, heteroaryl,
heteroaralkyl, hydroxyalkyl, amino, monoalkylamino, diatkylamino,
arylamino, aralkylamino, aminoalkyl, alkoxyalkyl, thioalkyl, alkylthio groups;
R’ and R® when attached to nitrogen may be same or differerit and represent
hydrogen, hydroxy or substituted or unsubstituted groups selected from alkyl,
alkoxy, aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, heteroaryl, heteroaralkyl,
hydroxyalkyl, amino, monoalkylamino, dialkylamino, arylamino groups,
which comprises : ’

a)  reacting a compound of formula (IITa)

A~—(CH,p);O-Ar-CHO (Illaj

where all symbols are as defined above with a compound of forrula (Illb)

o
(RQO)ZH-P]CH-(COOR') (ElIb)
oRrR®
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where R’ represents (C-Cg)alkyl and all other syrnbolé are as defined above,
to yield the compound of general formula (I) where all symbols ate as defined
above; )
b)  reacting the compound of formula ([1la)
A—(CH,),O—Ar-CHO _(llla)

where all symbols are as defined above with Wittig reagent fo yield a
compound of formula (I) where all symbols are as defined above;
(c) reacting a compound of formula (Illc)

' AH auy
10 where A is as defined above with a compound of formula (Id) -

R'.

M—(CHz)n-O-Ar%0 (liid)
rR%0" TOR*

where R', R? together represent a bond and all other symbols are as defined
above and L' is a leaving group to produce a compound.of general formula (I)
defined above;

15 d)  reacting a compound of formula (Illa)

A—(CH,)yO-Ar-CHO  (llia}

where all éymbols are as defined above, with compound of formula ‘('IIIe)

o
RZ\(U\OR‘ (e
OR?
where R represents hydrogen atom and all other symbols ate as defined above
20 to produce a compound of the formula (I) defined above;
e} . reacting a compourd of formula (1lIg) )
A—(CHg)y-L" (1ig)
where A and n are as defined above and L' represents a l‘e.aving group, with

compound of formuia (IIIf)
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4
RRZ
HO-Ark}J? (1I£)
.7 oR
~ RO
where R' and R” together represent a bond and all other symbols are as
defined above to produce a compound of the formula (I) defined above;
1) reacting a compound of formula (IITh)
A—(CHp)yOH (IITh)
where A and n symbols are as defined above with a compound ef general

formula (IHi)
‘ 1

RR2
Ho~Ar{P2 ano
31 OR*
RO
where R! and R? together represent a bond and all othér symbols are as
defined above to produce a compound of formula (I) defined above;
) reacting a compound of formula (IIIi)
A—(CHy)y O—Ar-CH,-PPhyHal am) -
where Hal represents halogen and A, Ar dnd n aré as defined above with a
compound of formula (IILj)
O,

—~ORy
j:op\a )
o]

where R = R* and are as defined above. excluding hydrbgén fo produce a
compound of the formula (I); :

h) converting the compounds of formula [ obtaihc_ed in -any of the
processes described above into pharmaceutically acc‘eptqble salts or

pharmaceutically acceptable solvates by conventional iéthods.

9. A process for the préparation of compound 6f formula (I)
1
Rrt 0
A=(CH,);~O-Ar .
$ YR* ®
R0 o
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its derivatives, its analogs, its tautomeric forms, ifs stereoisomers, its
polymorphs, its pharmaceutically acceptaBle salts, its phéarmaceutically
acceptable solvates, where R! represents hydrogeti atom, halogen, hydroxy,

_ lower alkyl, alkoxy, substituted or unsubstituted aralkyl group; R” represents

hydr{)gen; hydroxy, halogen, lower alkyl, alkoxy, alkanoyl, aroyl, aralkanoyl,
Substituted or unsubstituted aralkyi group; R® may be hydrogen atom or
substituted or unsubstituted groups selected from alkyl, cycloalkyl, aryl,
alkanoyl, aroyl, aralkyl, heterocyclyl, heteroaryl, heteroaralkyl, alkokyalkyl,
alkoxycarbonyl, aryloxycarbonyl,- alkylaminocarbonyl, ‘arylaminocarbonyl
groups, with a provision that R’ does not represent hydrogen when R*
represents hydrogen or lower alkyl group; R* may be hydrogen or substituted
or unsubstituted grbups selected from alkyl, cycloaikyi, aryl, aralkyl,
heterocyelyl, heteroaryl or heteroaralkyl groups;. Y représents oxygen; n is an

integer ranging from 1- 4; Ar represents substituted or unsubstituted, divalent,

singlé or fused, aromatic or heterocyclic group; A represents a cyclic structure

given below :
X ' X ] X X
7
N N ] N o] N RN N
Nspats e s gy g
‘ Fl{g N R® ,Ls N"RS As NTR® | R? N"R®
X X X X
o £ o /. T % o
N Roe | RS Ao RN | I
X ’ X ] X X
Ky ?f~ Ea P vf—
REO NNRG S N&Ra : O N%‘Re RSN N&Rs
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X ' X
R7\.\S R7<\;\l fL N R;\h\lfL N
v = J
N REN NNRS RS Ne‘RG

whieré X represents O or S; RS wheh attached to the carbon atom represents
hydrogen, halogen, hydroxy, nitro, cyano, formyl or substituted or
unsubstituted groups selected from alkyl, cycloalkyl, alkoxy, cycloalkoxy,
aryl, aryloxy, aralkyl, araltkoxy, heterocyclyl, heteroaryl; heteroaralkyl,
heteroaryloxy, heteroaralkoxy, alkanioyl, aroyl, aikanoyloxy, hydr“oxyalkyl,
amino, acylamino, mionoalkylimino, dialkylamino, arylamino; aralkylamino,
aminoalkyl, alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, alkoxyalkyl,
aryloxyalkyl, aralkoxyalkyl, alkylthio, thioalkyl, alkoxycarbonylamino,
aryloxycarbonylamino, aralkoxycarbonylamino, carboxylic acid or its
derivatives, or sulfonic acid or its derivatives; R® when attached to nitregen
atom represents hydrogen, hydroxy, forniyl or substifuted or unsubstitited
groups selected from alkyl, cycloalkyl, alkoxy, cycloalkoxy, aryl, aralkyl,
aryloxy, aralkoxy, heterocyclyl, heteroaryl, heteroaralkyl, heteroaryloxy,
hetgroaralkox’y, alkanoyl, aroyl, ' alkanoyloxy, hydroxyalkyl, amino,

~monoalkylamino, dialkylamino, arylamino, aralkylamiino, —aminoalkyl,

alkoxycarbonyl, dryloxycaibonyl, aralkoxycarbonyl, alkoxyalkyl,
aryloxyalkyl, aralkoxyalkyl, alkylthio, thioalky! groups, carboxylic acid or its
derivatives, or sulfonic acid or its derivatives; R’ and R® when attached to
carbon atom may be samé or different and represent hydrogen, halogen,
hydroxy, cyano, nitro, formyl or substituted or unsubstituted groups selected
from alkyl, alkoxy, aryl, aryldxy, aralkyl, aralkoxy, heterocydlyl, heteroafgfl,
heteroaralkyl, hydroxyalkyl, amino, monoalkylamino, dialkylamino,
arylamino, aralicylamino, aminoalkyl, alkoxyalkyl, thioalkyl, alkylthio groups;

R’ and R® when attached to nitrogen may be same or differerit and represent

JP 2004-534733 A 2004.11.18
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hydrogen, hydroxy or substituted or unsubstituted groups selected from alkyl,
alkoxy, aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, heteroaryl, heteroaralkyl,
hydroxyalkyl, amino, monoalkylamino, dialkylamino, arylamino groups,

~which comprises :

a) reducing methods a compound of formula (IVa)

O .
— _O-A
A~{CHz)—0 rVORA IVa)

r°0
which represents a compound of fon"nula (D) whereé R! and R®" together
represent a bond and Y represent ox'ygen atorh and all other syinbols are as
defined above, to yield a compound of the general formula (1) whete R! and R?
each represent hydrogen atom and all othér symbols are ds defined abm}e;

b) reacting a compound of formula (IVb)

. o R1R2 O (IVb)

A-(CHz),—O ArJL}J/LLOR"
where R* is as defined above excluding hydrogen, L? is a leaving group and all
other symbols are as defined above and with an alcohol of general formula
(o), '

) rPoH . (IVe)
where R® represents substituted or unsubstituted groups sélected from alkyl,
cycloalkyl, aryl, aralkyl, alkoxyalkyl, alkoxycarbonyl, aryloxycarbonyl,
alkylaminocarbonyl, arylamino;:arbonyl, alkanoyl, aroyl, heterocyclyl,
heteroaryl, heteroaralkyl-groups to produce a compound of the formula (I)
defined above; :
c) réacting a compound of forniula (IIlg)
A=(CH,),—L" (mg)

where L' is a leaving group and A, h are as defiied above with a compound of
formula (I1If)

JP
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Tre o ‘
HO-Ar . (s
i OR

20

where all symbols are as defined above to produce a compound of the formula
(I) defined above;
d) reacting a compound of formula (IlTh)

A—(GH,),—OH (Ih)

where A and n are as defined above with a compound of général formula (10f)

R! B
2
Ho-Arka/E. fih)
) 5 OR?
RO
where all symbols are as defined above to produce a compoimd of the formula

(I) defined above;

e) reacting a compound of formula (IVd)

v

R'R ~ :
A—(CHz)n—O-Arw ava
OR*
HoO ‘ )
which represents a compound of formula (I) where R’ fepresent hydrogen
atom and all symbols ate as defined above with a compound of formula (IVe)

R3-L3_ (iVe)

" where R® represents substituted or unsubstituted groups selected from alkyl, ‘

éycloalky], aryl, aralkyl, alkoxyalkyl, alkoxycarbonyl, ‘ar‘yloxycarbonyl,
alkylaminocarbonyl, atylaminocarbonyl, alkanoyl, aroyl, heterocyclyl,
heteroaryl, heteroaralkyl groups and L* is a halogen atom to produce a
compound of formula (I) defined abovle;
] reacting a compound of the formula (IITa)

A—{(CH,)yO—Ar-CHO  (llla)
where all symbols are as defined above with a compoﬁnd of formula (Ile)
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=2 o
R \HJ\O'R“ (e
OR®
where R” is hydrogen and all other symbols are as defined above to yield a
compound of fornula (I} as defined above after dehydroxylation;
2) reacting a compound of general formula (ITic) ’
A-H oo

where A is as defined above with a compound of formula (II[d)
1

R !

) i
L1—(CH;)n-O~ArW (e
) R%" - OR* _

where L' is a leaving group, and all other symbols are as defined above to
produce a compound of general formula () defined above;

h) converting a compound of formula (IVf)
1

A—(CHZ)H—O-Ar%f on avn.
R°C
where all symbols are as defined above to a compound of formula (I) defined
above;
i) . reacting a compound of fmmgla (IVg) where R is as defined above
excluding

hydrogen and all other symbols as defined above
1

'A—<CHz)n—o-ArJ>/f2 ave)
oR*

Nz
with a compound of formula (IVc)

R0H @vo)

. whete R represents substituted or unsubstitited gfoups s’eieét;ad‘ from alkyl,

cycloalkyl, aryl, aralkyl, alkoxyalkyl, alkoxycarbonyl, aryloxycarbonyl,
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alkylaminocarbonyl, arylaminocarbonyl, alkanoyl, aroyl, heterocyelyl,
heteroaryl, heteroaralky! groups to producé a compound of formula {T);

)] converting the compouﬂds of formula (I) obtained in any of the
processes described above into pharmaceutically acceptable salts or
pharmaceutically acceptable solvates by conventional methods.

10. A process for the preﬁaration of compound of formula (1)

1
A—(’CHm—O—Ar—RSRZ/z
» YR ®
R%

its derivatives, its analogs, its tantomeric forms, its stereoisomers, its
polymorphs, its pharmaceutically -acceptable salis, its pﬁar‘maceutically
acceptable solvates, where R! represents hydrogen atom, halogen, hydroxy,
lower alkyl, alkoxy, substituted or unsubstituted aralkyl group or forms a bond
together with the adjacent group R* R® represents hydrogen, hydroxy,
halogen, lower alkyl, alkoxy, alkanoyl, arloyl, aralkarioyl, substituted or
unsubstituted  aralkyl or R® forms a bond together with RY; R® may be
hydrogen atom or substituted or unsubstituted groups’ selected from alkyl,
cycloalkyl, aryl, alkanoyl, aroyl, aralkyl, heterocyclyl, heteroaryl,
heteroaralkyl, alkoxyalkyl,

alkylaminocarbonyl, arylaminocarbonyl groups, with a provision that R® does

alkoxycarbonyl, aryloxycarbonyl,

riot represent, hydrogen when R” represents hydrogen; Y fepresénts oxygen; n -

is an integer ranging from 1- 4; Ar represents substituted or unsubstituted,
divalent, single or fused, aromatic or heterocyclic group; A represents a cyclic

structure given below :

X X X ' X
RTN
R’LNIH— R’lel)k”"— RiOl')L”— N\J\A >
NS ] N\ J N\ 1 / X!
\|1;3 N \1la - N%\RB \Flza NZKRS RB/< NXRG
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o % o X N 3 N
N/ NNRS A N%‘R5 RB/S NNRS RS/N NNRB
X X X X
Ry ! Rz N Rz N Rr.N
~4 . N N N 7. N
éﬁlfL+- ?:ﬂ%;r T X eI Y
RrEO N S N"'RS o] N7 ge |R°'N N"Re
X X ] X X X

(190)

LM M T
Q\N X e 2“—5 N NNRG Rﬂ// N:E? R"y/ 5

NTRE | RENT TN

' where X represents O or S; R6 when attached to the carbon atom represents

hydrogen, halogen, Hydroxy, nitro, cyano, formyl or substituted or
unsubstituted groups selected from alkyl, cycloalkyl, alkoxy, cycloalkoxy,
aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, heteroaryl, heteroaralkyl,
heteroaryloxy, heteroaralkoxy, alkanoyl, aroyl, —alkanoyloxy, hydroxyalkyl,
amino, acylamino, monoalkylamino, dialkylamino, arylamino; aralkylamino,
aminoalkyl, alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, alkoxyalkyl,
aryloxyalkyl, aralkoxyalkyl, alkylthio, thioalkyl, alkoxycarbonylamino,

- aryloxycarbonylamino, aralkoxycarbonylaminho, carboxylic acid- or its

derivatives, or sulfonic acid or its derivatives; R6 when attached to nitrogen
atom répresents hydrogen, hydroxy, formyl or substit’ute(i or unsubstituted
groups selected from alkyl, cycloalkyl, alkoxy, cycloalkoxy, aryl, aralkyl,
aryloxy, aralkoxy, heterocyelyl, heteroaryl, heteroaralkyl, heteroaryloxy,
11eteroal'aﬂfoxy, alkanoyl, aroyl, alkanoyloxy, hydroxyalkyl, amino,

monoalkylamino, dialkylamino, arylamino, aralkylamino, aminoalkyl,

alkoxycarbonyl, aryloxycarbonyl, .  aralkoxycarboriyl, ) alkoxyalkyl,
aryloxyalkyl, aralkoxyalkyl, alkylthio, thioalkyl groups, carboxylic acid or its

JP 2004-534733 A 2004.11.18
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derivatives, or sulfonic acid or its derivatives; R’ and R® when attached to

catbon atom may be same or different and represent hydrogen, halogen,

hydroxy, cyano, nitro, formyl or substituted or unsubstituted groups selected
from alkyl, alkoxy, aryl, aryloxy, aralkyl, aralkoxy, hete.rocyclyl, heteroaryl,
heteroaralkyl, hydroxyalkyl, amino, monoalkylanino, dialkylamino,
arylamino, aralkylamino, aminoalkyl, alkoxyalkyl, thioalkyl, alkylthio groups;
R7 and Rg when attached to nitrogen may be same or different and represent
hydrogen, hydroxy or substituted or unsubstitited groups selected from alkyl,
alkoxy, aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, heteroaryl, heteroaralkyl,
hydroxyalkyl, amino, monoalkylamino, dialkylamino, arylamino groups,
which comprises : hydrolysing a compound of formula (I) described in any of
the claim 8, where R* represerits substituted or unsubstituted groups selected
from alkyl, cycloalkyl, aryl, aralkyl, heterocyclyl, heteroaryl, heteroarallcyl
groups and all other symbols are as defined earlier by conventional methods,
11. A process for the preparation of compound qf formula (I)
1
A—(CHz)ﬂ—O-Arijz/E
YR (]
R0

its derivatives, its analogs, its tautomeric forms, . its sfereoisomers, its
polymorphs, its pharmaceutically  accéptable salts, its pharmaceutically
acceptable solvates, where where R' represents hydrogen atom, halogen,
hydroxy, lower alkyl, alkoxy, substituted or unsubstituted aralkyl group or
forms a bond together with the adjacent group R% R represents hydrogen,
hydroxy, halogen, lower alkyl, alkoxy, alkanoyl, atoyl, aralkanoyl, substituted
or unsubstituted aralkyl or R* forms a bond togéther with kl; R® may be
hydrogen atom or substituted or unsubstituted groups sélected from alkyl,
cycloalkyl, aryl, alkanoyl, aroyl, aralkyl, heterocyclyl, heteroaryl,
heteroaralkyl, alkoxyalkyl, alkoxycarbonyl, aryloxycarbonyl,

alkylaminocarbonyl, arylaminocarbonyl grotips, with a provision that R’ does
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not represent hydrogen when R* represents hydrogen; Y represents oxygen; n

is an integer ranging from 1- 4; Ar represents substituted or unsubstituted,

, divalent, single or fused, aromatic or 'heterocy'c]ic group; A represénts a cyclic

structure given below :
B X X T X
N— s RIN
AT ST [PET R [
\ ™ N g N X T
’\ls NKR6 \la NKRB \Ia NKRB Ra/)( N"R®
R R R
X X X - X
e L L I Lty
CA s K N < X ¢ <
N N"RE Rr® N"'R® Rr8S N7R8 REN NR®
X X X ] X
o T R T R S T o )
$ 5 < S < il S <=
R8O N"R8 8 N"'Re o} N7Rrs | R"°N N"RE
X X X —x | X
R; 7.
S T M
o R e t
N | R | N e | NS g N

where X represents O or §; R6 when attached to the carbon atom represents
hydrogen, halogen, hydroxy, nitro, cyano, formyl or substituted or
unsubstituted groups selected from alkyl, cycloalkyl, alkoxy, cycloalkoxy,
aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, heteroaryl, heteroaralkyl,
heteroaryloxy, heteroaralkoxy, alkanoyl, aroyl, val‘kanoyloxy, hydroxyalkyl,
amino, acylamino, monoalkylamino, dialkylamino, arylamino, aralkylamino,
aminoalkyl, alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, alkoxyalkyl,
aryloxya]k‘yl,‘ aralkoxyalkyl, alkylthio, thioalkyl, alkoxycarbonylamino,

aryloxycarbonylamino, aralkoxycarbo_nylamino, carboxylic acid or its
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derivatives, or sulfonic acid or its derivatives; R° wheﬁ attached to nitrogen
atom represents hydrogen, hydroxy, formyl or substituted or unsubstituted
groups selected from alkyl, oycloallkyl, alkoxy, cycloalkoxy, aryl, aralkyl,
aryloxy, aralkoxy, heterocyclyl, heteroaryl, het’eroaraikyl, heteroaryloxy,
heteroaralkoxy, alkanoyl, aroyl, alkanoyloxy, hydroxyalkyl, amino,
monoalkylamino, dialkyldmino, arylamino, aralkylamino, aminoalkyl,
alkoxycatbonyl, aryloxycarbonyl, aralkoxycarbonyl, alkoxyalkyl,
aryloxyalkyl, aralkoxyalkyl, alkylthio, thioalkyl groups, carboxylic acid or its
derivatives, or sulfonic acid or its derivatives; R’ and R® when attached to
carborl atom may be samie or different and represent 'hydr.ogen, halogen,

hydroxy, cyano, nitro, formyl or substituted or unsubstituted groups selected

‘from alkyl, alkoxy, aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, heteroaryl,

heteroaralkyl, hydroxyalkyl, amino, monoalkylamito, dialkylamino,

arylamino, aralkylamino, aminoalky],' alkoxyalkyl, thioalkyl, alkylthio groups; ‘

R’ arid R® when attached to nitrogen may be satie or different and represent
hydrogen, hydroxy or substituted or unsubstituted groups selected from-alkyl,
alkoxy, aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, heteroaryl, heteroaralkyl,
hydroxyalkyl, amino, monoalkylamino, dialkylamino, arylamino groups,
which comprises : hydrolysing a compound of formula (I) described in any of
the claim 9, where R* represents substituted or unsubstituted groups selected
from alkyl, cycloalkyl, aryl, aralkyl, heterocyelyl, heteroaryl, heteroafdld]
groups and all other symbols are as defined earlier by conventional methods.

12. A process for the preparation of compound of formula (T)
' 51
R g2 O .
A—(CHp)—O-Ar L
’ Y4 @
R°0
its derivatives, its analogs, its tautomeric forms, its stereoisomers, its

polymorphs, its pharmaceutically acceptable salts, its pharmaceutically

acceptable solvates, where R! represents hydrogen atom, halogen, hydroxy, '
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lower alkyl, alkoxy, substituted or unsubstituted aralkyl group or forms a bond
together with the adjacent group R% R” represents hydrogen, hydroxy,
halogen, lower alkyl, alkoxy, alkanoyl, aroyl, aralkanoyl, substituted or
unsubstituted  aralkyl or R® forms- 2 bond together with RY R may be
hydrogén atom or substituted or unsubstituted groups selected from alkyl,
cycloalkyl, aryl, alkanoyl, aroyl, aralkyl, heterocyclyl, heteroaryl,
heteroaralkyl, alkoxyatkyl, alkoxycarbonyl, aryloxycarbonyl,
alkylanﬁnqcarbony], arylaminocarbonyl groups, with a provision that R? does

not represent hydrogen when R* represents hydrogen ot lower alkyl group; R*

may be hydrogen or substituted or unsubstituted groups selected from alkyl, i
cycloalkyl, aryl, aralkyl, heterocyclyl, heteroaryl or heteroaralkyl groups; Y '

represerits NR®, where R’ represents hydrogen or substituted or unsubstituted
groups selected from alkyl, aryl, aralkyl, hydroxyalkyl, alkanoyl, aroyl,
aralkanoyl, heterocyclyl, heteroaryl. or heteroaralkyl groups; R* and R’
together may form a substituted or unsubstitutéd 5 or 6 membered cyclic
structure containing carbon atoms, a nitrogen atom and which may optionally
contain oné or more additional heteroatoms selected from oxygen, sulfur or
nitrogen; n is an integer ranging from 1- 4; Ar represents substituted or
unsubstitufad; divalent, single or fused, aromatic or heterocyclic group; A

represents a cyclic structure given below :

SN SE: bﬁ ! bf :
QN/ X A s /S ’ X /N X

X X ' > T X
i 7 p
As N;’ R® ||Q5 N"R8 Aa N"Rr8 | R® NTRE
—x X X X

N

e | R N"R R®
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& N N . N 7. N
ST My M | e
R8O NRE S N"RS O NTRe | RN NTRS
X X X
RiSer iy [ RNy SN
] ﬁ,— &fk)q_ Spl s
NTSNTRe | RENT NTRS N"RE

10

20

(195)

where X represents O or S; RS when attached to the carbon atom represents
hydrogen, halogen, hydroxy, nitro, cyano, forl’nyl‘ or ' substituted or
unsubstituted groups selected from alkyl, cycloalkyl, alkoxy, cycloalkoxy,
aryl, aryloxy, aralkyl, aralkoxy,.  heterocyclyl, heteroaryl, heteroaralkyl,
heteroaryloxy, heteroaralkoxy, alkanoyl, droyl, - alkanoyloxy, hydroxyalkyl,
amino, acylamino, monoalkylamino, dialkylamino, arylamino, aralkylamino,
aminba.lkyl, alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, alkoxyalkyl,
aryloxyalkyl, aralkoxyalkyl, alkylthio, thioalkyl, alkoxycarbonylamino,
aryloxycarbonylamino, aralkoxycarbonylamino, carboxylic acid or its
derivatives, or sulfonic acid or its derivatives; RS when attached to nitrogen
atom represents hydrogen, hydroxy, formyl or substituted or unsubstituted
groups selected from alkyl, cycloalkyl, alkoxy, cycloalkoxy, aryl, aralkyl,
aryloxy, aralkoxy, heterocyclyl, hetercaryl, heteroaralkyl, 'heteroaryloxy,
heteroaralkoxy, alkanoyl, aroyl, alkanoyloxy, hydroxyalkyl, amino,
monoalkylamino, dialkylamino, arylamino, aralkylamino, aminoalkyl,
alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, alkoxyalkyl,
aryldxya]kyl, aralkoxyalkyl, alkylthio, thioalkyl groups, carboxylic acid or its
derivatives, or sulfonic acid or its derivatives; R’ and R® when attached to
carbon atom may be same or different and represent hydrogen, halogen,
hydroxy, cyano, nitro, formyl or substituted or unsubstituted groups selected
from alkyl, alkoxy, aryl, aryloxy, ‘ara.lkyl, aralkoxy, heterocyclyl, heteroaryl,
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heteroaralkyl, hyd_roxyalkyl, amino, monoalkylamino, dialkylamino,
arylamino, aralkylamino; aminoalkyl, alkoxyalkyl, thioalkyl, alkylthio groups;
R’ and R® when attached to nitrogen may be same or different and represént
hydrogen, hydroxy or substituted or unsubstituted groups selected from alkyl,
alkoxy, aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, heteroaryl, heteroaralkyl,
hydrbxyalkyl, amino, monoalkylamino, dialkylamino, ‘arylamino - groups,
which comprises :

a) reacting a compound of formula (I) where all symbols are as defined
above and Y represent oxXygen or YR4 represents a halogen atom or COYR*
represents a mixed anhydride group with appropriate amines of the formula
NHR*R®, where R* and R® are as defined earlier and if desired;

b) convertiig the compounds of formula (I) obtainéd above into
pharmaceutically acceptable salts or pharmaceutically acceptable solvates by
conventional methods.

13. A compound of formula (I)
. 1
R K2 O
A—(CHp),—O-Ar
YR O
R0
its derivatives, its analogs, its tautomeric forms, its stereoisomers, its
polymorphs, its pharmaceutically acceptable salts, its pharmaceutically
acceptable solvates, where R! forins a bond together with the adjacent group
R% R® may be hydrogen atoin or substituted or unsubstituted groups selected
from alkyl, cycloalkyl, aryl, alkanoyl, aroyl, aralkyl, heterocyclyl, heteroaryl,
heteroaralkyl, atkoxyalkyl, alkoxycarbornyl, aryloxycarbonyl,

alkylamindcarbonyl, arylaminocarbonyl groups, with a provision that R? does

not represent hydrogen when R* represents hydrogen or lower alkyl group; R*
. P 1

may be hydrogen or substituted or unsubstituted grdups selected from alkyl,
cycloalkyl, aryl, aralkyl, heterocyclyl, heteroaryl or heteroaralkyl groups; Y

represents oxygen; n is an integer ranging from 1- 4; Ar represents substituted
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or unsubstituted, divalent, single or fused, aromatic or heterocyclic group; A

represents a cyclic structure given below :

X X X X
. . 7
#ﬁj[kw ﬂﬁt[mm #fjfLu S
N B N B NP <
\Aa Né‘R6 \||aa NQQR6 \,l,s Né‘Rs R® N
X X X 1 X
sreli>eli el
v L = X v i N/ <
NT NNRB R® NKR6 RES NNRS RSN N&RG
X X X X
Ry s R7.N Ry N~ RN
andkse Nk iksy]
R8O N"R® ST ONTRS 07 ™N"Re |RTN N RS

X X X X X
N

e Nreiie ety soliae
\ i > a X , T A R
N X 4 X g N7 N gs Re/ F ,‘Rs RE )RRS

N7R REN N™ R

where X represents O or S; R6 when attached to the carbon atom represents
hydrogen, halogen, hydroxy, nitro, cyano, formyl or substituted or
unsubstituted groups selected from alkyl, eycloalkyl, alkoxy, cycloalkoxy,
aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, heteroaryl, heteroaralkyl,
heteroaryloxy, heteroaralkoxy, alkanoyl, aroyl, alkanoyloxy, hydroxyalkyl,

amino, acylamino, monoalkylamino, dialkylamino, arylamino, aralkylamino,

" aminoalkyl, alkoxyéafbcnyl, aryloxycarbonyl, aralkoxycarbonyl, alkoxyalkyl,

aryloxyalkyl, aralkoxyalkyl, alkylthio, thioalkyl, alkoxycarbonylarnino,
aryloxycarbonylamino, —aralkoxycarbonylamino, carboxylic acid or its
derivatives, or sulfonic acid or its derivatives; R® when attached to nitrogen

atom represents hydrogen, hydroxy, formyl or substituted or unhsubstituted

JP
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groups selected from alkyl, cycloalkyl, alkoxy, cycloalkoxy, aryl, aralkyl,
aryloxy, aralkoxy, heterocyclyl, heteroaryl, heteroaralkyl, heteroaryloxy,
heteroaralkoxy, alkanoyl, aroyl, alkanoyloxy, hydroxyalkyl, amino,
monoalkylamino, ~dialkylamino, arylamino, aralkylamino, amincalkyl,
alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, alkoxyalkyl,
aryloxyalkyl, aralkoxyalkyl, alkylthio, thicalkyl groups, carboxylic acid or its
derivatives, ot sulfonic acid or its derivatives; R’ and R® when attached to

carbon atom may be same or different and represent hydrogen, halogen,

hydroxy, cyano, nitre, formyl or substituted or unsubstituted groups selected

from alKyl, alkoxy, aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, heteroaryl,
heteroaralkyl, hydroxyalkyl, amino, monoalkylamino, ' dialkylamino,
arylamino; aralkylamino, aminoalkyl, alkoxyalkyl, thicalkyl, alkylthio groups;
R and R‘I3 when attached to nitrogen ray be same or different and represent
hydrogen, hydroxy or substituted or unsubstituted groups selected from alkyl,
alkoxy, aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, heteroaryl, heteroaralkyl,
hydroxyalkyl, amine, monoalkylamino, dialkylamino, arylamino groups,
prepared according to the process of claim 8.

14. A compound of formula (I)
1

2 : )
A—(CHg)—0-Ar— R ?
YR* @

o RSO N
its deriva'tives, its analogs, its tautomeric forms, its sterecisomers, its
polymorphs, its pharmaceutically acceptable salts, its pharmaceutically
acceptable solvates, where R! represents hydrogen atom, halogen, hydroxy,
lower alkyl, alkoxy, substituted or unsubstituted aralkyl group; R? represents
hydrogen, hydroxy, halogen, lower alkyl, alkoxy, alkanoyl, aroyl, aralkanoyl,
substituted or unsubstituted aralkyl group; R® may be hydrogen atom or
substituted or unsubstituted groups selected from alkyl, cycloalkyl, aryl,
alkanoyl, .aroyl, aralkyl, heterocyclyl, heteroaryl, heteroaralkyl, alkoxyalkyl,
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alkoxycarbonyl, aryloxycarbonyl, —alkylaminocarbonyl, ‘arylaminocarbonyl
groups, with a provision that R* does not represent lydrogen when R*
represents hydrogen or lower alkyl group; R* may be hydrogen or substituted
or unsubstituted groups selected from alkyl, cycloalkyl, aryl, aralkyl,
heterocyclyl, heteroaryl or heteroaralkyl groups; Y represents oxygen; n is an
integer ranging from 1-'4; Ar represents substituted or unsubstituted, divalent,

single or fused, aromatic or heterocyclic group; A tepresents a cyclic structure

giveﬁbelow v
X X X X
LT (S [ |
N\ R \‘Ls i NS e S e
X X X X
L W M
NZ NKES RN | s e | RN Re
X X X X
S T T [T
Re/ NNRG S N&RB 07 N JRe REN NNRG

. )
R
RS N | RN N %ﬁ O | Rl Sy | el oy
S 1 s N O s Sl s
N R N7RE X RE =®

R? INTRE

where X represents O or S; R6 when attached to the carbon atom represents
hydrogen, halogen, hydroxy, nifro, cyano, formyl or substituted or
unsubstituted groups selected from alky‘l,' cycloalkyl, alkoxy, cycloalkoxy,
aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, heterdaryl, heteroaralkyl,
heteroaryloxy, heteroaralkoxy, alkanoyl, aroyl, alkanoyloxy, hydroxyalkyl,

JP 2004-534733 A 2004.11.18



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(200)

WO 012/062799 PCT/IB02/N342

20

25

108

amino, acylamino, monoalkylamino, dialkylaminb, arylamino, aralkylamino,
aminoalkyl, alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, alkoxyalkyl,
aryloxyalkyl, afalkoxyalkyl, alkylthio, thioalkyl, alkoxycarbonylamino,
aryloxycarbonylamino, aralkoxycarbonylamino, carboxylic acid or its
derivatives, or sulfonic acid or its derivatives; R® when attached to nitrogen
atom represents hydrogen, hydroxy, formyl or substituted or unsubstituted
groups selected from alkyl, cycloalkyl, alkoxy, cyclodlkoxy, aryl, aralkyl,
aryloxy, aralkoxy, heterocyclyl, heteroaryl, heteroaralkyl, - heteroaryloxy,
haterbaralkoxy, alkanoyl, aroyl, ' alkanoyloxy, hydioxyalkyl, amino,

monoalkylamino, dialkylamino, arylamino, aralkylamino, aminoalkyl,

alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, alkoxyalkyl,

aryloxyalkyl, aralkoxyalkyl, alkylthio, thioalkyl groups, carboxylic acid or its
derivatives, or sulfonic acid or its derivatives; R7 and R® when attached to
carbon atom may be same or different and represent hydrogen, halogen,
hydroxy, cyano, nitro, formyl or substituted or unsubstituted groups selected
froin alkyl, alkoxy, aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, heteroaryl,
heteroaralkyl, hydroxyalkyl, amino, monoalkylamino, dialkylamino,
arylamino, aralkylamino, aminoalkyl, alkoxyalkyl, thicalkyl, alkylthio groups;
R’ and R® when attached to nitrogen inay be samé or different and represerit
hydrogen, hydroxy or substituted or uhsubstituted groups sele’cte(i from alkyl,
alkoxy, aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, heteroaryl, heteroaralkyl,
hydroxyalkyl, aﬁlino, monoalkylamino, dialkylamino, arylamino groixps,
prepared according to the process of claim 9.

15. A 60111pound of formula (I)

RTzo .
A—(CHZ)H_O-A"WY[# @
R0

its derivatives, its analogs, its tautomeric forms, its stereoisomers, its

polymorphs, its pharmaceutically .acceptable salts, its phaimaceutically
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acceptable solvates, where R’ represents hydrogen atom, halogen, hydroxy,
lower alkyl, alkoxy, substituted or unsubstituted aralkyl group or forms a bond
together with the adjacent group R% R’ represents hydrogen, hydroxy,
halogen, lower alkyl, alkoxy, alkanoyl, aroyl, aralkanoyl, substituted or
unsubstituted  aralkyl or R? forms a bond together with R'; R® may be
hydrogen atom of substituted or unsubstitited groups selected from alkyl,
cycloalkyl, aryi, alkanoyl, atoyl, aralkyl, hetetocyclyl, heteroaryl,
heteroaralkyl, alkoxyalkyl, alkoxycarbonyl, aryloxycarbonyl,
alkylaminocarbonyl, a:ylanlhiocarboqyl groups, with a provision that R® does

not represent hydrogen when R* represents hydrogen; ¥ represents oxygen; n

is an integer ranging from 1- 4; Ar représents substituted or unsubstituted,

divalent, single or fused, aromatic or heterocyclic group; A represents a cyclic

structure given below :

X X X X
7
I‘?a NTRS [T SN Re ,]?s NTR® | R N"RE
X X X X
NT N’Te R® N RS/S N&RG RB/N NNRS
X ’ X X
il R’é‘fﬁ, R’q“jfu\“-‘_ Rz“jfL N
Rs/o Nig }Re' S N&RG O‘ NNRG REN NXRS
X X X X X
R’ﬁf'ﬂ_ R’<Nf'ﬂ_ KN jft“_ R’o\NjLN Rl
N | N | NN | R T e
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where X represents O or S; RS when attached to the carbon atom represents

hydrogen, halogen, hydroxy, nitro, cyano, formyl or substituted or -

unsubstituted groups selected from alkyl, cycloalkyl, alkoxy, cycloalkoxy,
aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, heteroaryl, heteroaralkyl,
heteroaryloxy, heteroaralkoxy, alkanoyl, aroyl, alkaroyloxy, hydroxyalkyl,

amino, acylamino, monoalkylamino, dialkylamino, arylamirio, aralkylamino,

aminoallyl, alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, a]koxyalkyL
aryloxyalkyl, aralkoxyalkyl, alkylthio, thioalkyl, alkoxycarbonylamino,
aryloxycarbonylamino, aralkoxycarbonylamino, carboxylic  acid or its
deriv.atives, or sulfonic acid or its derivatives; R® when attached to nitrogen
atom represents hydrogen, hydroxy, formyl or substituted or unsubstituted
groups selected from alkyl, cycloalkyl, alkoxy, cycloalkoxy, aryl, aralkyl,

aryloxy, atalkoxy, heterocyclyl, heteroaryl, heteroaralkyl, heteroaryloxy, .

heteroaralkoxy, alkanoyl, aroyl, alkanoyloxy, hydroxyalkyl, amino,
monoalkylamiiio, dialkylamino, arylamino, aralkylamino, aminoalkyl,
alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, alkoxyalkyl,
aryloxyalkyl, aralkoxyalkyl, alkylthio, thioalkyl groups, carboxylic acid or its
derivatives, or sulfonic acid or its derivatives; R’ and R® when attached to
carbon atom may be same or different and represent hydrogen, halogen,
hydroxy, cyano, nitro, formyl or substituted or unsubstituted groups selected
from alkyl, a]ko‘xy, aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, heteroaryl,
heteroaralkyl, hydroxyalkyl, amino, monoalkylamino, dialkylamino,
arylamino, aralkylamino, aminoalkyl, alkoxyalkyl, thioalkyl, alkylthio groups;
R’ and R® when atiached to nitrogen may be same or different and represent
hyd.rogen,.hydm‘xy or substituted or unsubstituted groups selected from alkyl,
alkoxy, aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, heferoaryl, heteroaralkyl,
hydroxyalkyl, amino, monoalkylamino, dialkylamino, arylamino groups,
groups prepared according to the process of claim 10.

16. - A compound of formula (I)
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A—(CHz)n—O—Arw :
YR ®
R%0
its derivatives, its analogs, its tautomeric forms, its stereoisomers, its
polymorphs, its pharmaceutically acceptable salts, its pharmacentically
acceptable solvates, where where R! represents hydrogen atom, halogen,
hydroxy, lower alkyl, alkoxy, substituted or unsubstitated afalkyl group or
forms a bond together with the adjacent group R% R represents hydrogen,
hydroxy, halogen, lower alkyl, alkoxy, alkanoyl, aroyl, aralkanoyl, substituted
or unsubstituted aralkyl or R? forms a bond together with R'; R> may be
hydrogen atom or substituted or unsubstituted groups selected from alkyl,
cycloalkyl, aryl, alkanoyl, aroyl, aralkyl, heterocyélyL heteroaryl,
heteroaralkyl, alkoxyalkyl, alkoxycarbonyl, aryloxycarbonyl,
alkylaminocarbonyl, arylaminocarbonyl groups, with a provision that R* does
not represent hydrogen when R* represents hydrogen; Y represents oxygen; i
is an integer ranging from 1- 4; Ar represents substituted or unsubstituted,

divalent, single or fused, aromatic or heterocyclic group; A represents a cyclic

structure given below :
X X ‘ X X
R
}Ls NTRS ||?a N"RS |Iq8 N7Re | R® NTR®
X X ’ X X

R Y e e
AR NP | RSN | RN e
R R

N N"RG RE N™R N 6 RB N
X ' X X X
. IR R:
Rﬂ'b N* 'Re S N&RG [¢] N%‘RG RE“N N%i 6
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X . X
L e
Y 5 X a
N NNRE 83 Ne‘Rs

where X represents O or S; RS when atfached to the carbon atom represents
hydrogen, halogen, hydroxy, nitro, cyano, formyl ér substituted or
unsubstituted groups selected from alkyl, cycloalkyl, alkoxy, cycloalkoxy,
aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, heteroaryl, heteroaralkyl,
heteroaryloxy, heteroaralkoxy, alkanoyl, aroyl, alkanoyloxy, hydroxyalkyl,
amine, acylamino, monoalkylamino, diz]ky;larnino‘ arylamino, aralkylamino,
aminoalkyl, alkexycarbonyl, aryloxy;:a;rbonyl, aralkoxycarbonyl, alkoxyalkyl,
aryloxyallq.ll, aralkoxyalkyl, alkylthio, thioalkyl, alkexycarbonylamino,
aryloxycarbonylamino, aralkoxycaibonylamino,‘ catboxylic acid or >iis
derivatives, or sulfonic acid or its derivatives;: R® when attached to nitrogen
atom represents hydrogen, hydroxy, formyl or substitited or unsubstituted
groups selected from alkyl, cycloalkyl, alkoxy, cycloalkoxy, aryl, aralkyl,

aryloxy, aralkoxy, heterocyclyl, heteroaryl, heteroaralkyl, heteroaryloxy, .

heteroaralkoxy, alkanoyl, = aroyl, alkanoyloxy, hydroxyalkyl, amino,
monoalkylamino, dialkylamine, arylamino, &ralkylamino, aminoalkyl,
alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, alkoxyalkyl,
aryloxyalkyl, aralkoxyalkyi, alkylthio, thioalkyl groups, carboxylic acid or its
derivatives, or sulfonic acid or its derivatives; R’ and R® when attached to
carbon. atom may be same or different and represent hydrogen, halogen,
hydroxy, cyano, nitro, formyl or substituted or. unsubstituted groups selected
from alkyl, alkoxy, aryl, aryloxy, aralkyl, arallcoxy, heterocyclyl, heteroaryl,
heteroaralkyl, hydroxyalkyl, amino, monoalkylamino, dialkylarnino,
arylamino, aralkylamino, aminoalkyl, alkoxyalkyl, thicalkyl, alkylthio groups;

R” and R® when attached to nitrogen may be same or different and rgpreséllt
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hydrc_.\gcn, hydréxy or substituted or unsubstituted groups selected from alkyl,
alkoxy, aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, hetetoaryl, heteroaralkyl,
bydroxyalkyl, amino, monoalkylamirio, dialkylamino, arylamino groups,
prepared according to the process of claim 11,

17. A compound of formula (T)

1
A—(CHz)n—o—Ar%Rz/z
) YR* @O
R%

its derivatives, its analogs, its tautomeric formis, its stereoisomers, -its
polymorphs, its pharmaceutically acceptable salts, its pharmaceutically
acceptable solvates, where R! represents hydiogen atom, halogen, hydroxy,
lowe.r alkyl, alkoxy, substituted or unsubstituted aralkyl group or forms a bond
together with the adjacent group R% R? represents hydrogen, hydroxy,
halogen, lower alkyl, alkoxy, alkanoyl, aroyl, aralkanoyl, substituted or
unsubstituted  aralkyl or R* forms a bond together with R'; R® may be
hydrogen atom or substituted or unsubstituted groups selected from alkyl,
cycloalkyl, aryl, alkanoyl, aroyl, aralkyl, heterocyclyl, heteroaryl,
heteroaralkyl, alkoxyalkyl, alkoxycarbonyl, aryloxycarbonyl,
alkylaminocarbonyl, arylarhinocarbonyl groups, with a provision that R®> does
not represent hydrogen when R* represents hydrogen or lower alkyl group; R*
may be hydrogen or substituted or unsubstituted groups sélected from alkyl,
cycloalkyl, aryl, aralkyl, heterocyclyl, heteroaryl or heteroaralkyl groups; ¥
represents NR®, where R” represents hydrogen or substituted or unsubstituted

groups selected from alkyl, aryl, aralkyl, hydroxyalkyl, alkanoyl, aroyl,

aralkanoyl, heterocyclyl, heteroaryl or heteroaralkyl groups; R* and R’
together may form a substituted or unsubstituted 5 or 6 membered cyclic

structure containing carbon atoms, a nitrogen atom and which may optionally

contain one or more additional heteroatoms selected from oxygen, sulfur or

nitrogen; n is an integer ranging from 1- 4; Ar represents substituted -or

JP 2004-534733 A 2004.11.18
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unsubstituted, divalent, single or fused, aromatic or heterocyclic group; A

represents a cyclic structure given below :

_

X X X X
7
R7L§fj\,§‘ R’éfj\l?— R’LffL'?— 'Rﬁ/&gj b
llqa N;‘Rs \As N%‘R6 \éa N%R8 R® NQ‘R6
X X X X
k@ Ra\”f LT e
N NNRG RB// N&RB V. X v J
X

ReS N"Re REN NRE
o

X X
Ry~ Rz N R7 N~ Rz N !
P N N . N
ST T MO T
R8O N S NR8" 07 ™N"ge |RTN N RE
X X X X X
R..S N Rz N~ N | Fro f Re Ny | Redlae Sy
Ny 1 & | %N ol | slos
NTSNTRe | RENT N Rs N R® N"Re| R NTRS

where X represents O or S; RS when attached to the carbon atom represents
hydrogen, halogen, hydroxy, nitro, cyano, formyl or substituted ‘or
unsubstituted groups selected from alkyl, cycloalkyl, alkoxy, cycloalkoxy,
aryl, aryloxy, aralkyl, aralkoxy, héterocyclyl, heteroaryl, heteroaralkyl,
heteroaryloxy, heteroaralkoxy, alkanoyl, aroyl, alkanoyloxy, hydroxyalkyl,
amino, acylamino, monoalkylamino, dialkylamino, arylamino, aralkylamino,
aminoalkyl, alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, alkoxyalkyl,
aryloxyalkyl, aralkoxyalkyl, alkylthio, thioalkyl, alkoxycarbonylamino,
aryloxycarbonylamino, aralkoxycarbonylamino, carboxylic acid or its
derivativeé, or sulfonic acid or its derivatives; R® when attached to nitrogen

atom represents hydrogen, hydroxy, formyl or substituted or unsubstitted

JP
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groups selected from alkyl, cycloalkyl, alkoxy, cycloalkoxy, aryl, aralkyl,
aryloxy, aralkoxy, heterocyclyl, heteroaryl, heteroaralkyl, heteroaryloxy,
heter'oiaralkoxy, alkanoyl, aroyl, - alkanoyloxy, hydroxyalkyl, amino,
monoalkylamino, dialkylamino, —arylamino, aralkylamino, —aminoalkyl,
alkoxycérbonyl, aryloxycarbonyl, aralkoxycarbonyl, alkoxyalkyl,
aryloxyalkyl, aralkoxyalkyl, alkylthio, thioalkyl groups, carboxylic acid or its
derivatives, or sulfonic acid or its derivatives; R’ and R® when attached to
carbon atom may be same or different and représent -hydrogen, halogen,
hydroxy, cyano, nifro, formyl or stbstituted or unsubstituted groups selected
from alkyl, alkoxy, aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, heteroaryl,

heteroaralkyl, hydroxyalkyl, amino, monoalkylamino, dialkylamino, ’
arylamino, aralkylamino, aminoalkyl, alkexyalkyl, thioalkyl, alkylthio groups;

R and R® when attached to nitrogen may be same or ‘different and represent
hydrogen, hydroxy or substituted or unsubstituted groups selected from atkyl,
alkoxy, aryl, aryloxy, aralkyl, aralkoxy, heterocyclyl, heteroaryl, heteroaralky!,
hydroxyalkyl, amino, monoalkylamino, dialkylamino, arylamino grdups,
prepared according to thev process of claim 12. ‘
18. A éompound according to claim 1, which is selected from :

(%) Ethyl 2-ethoxy-3-[4-[2-(5-ethyl-1-methyi-7-0x0-3-propyl-6,7-dihydro-1H-
pyrazolo[4,3-d]pyrimidin-6-yl)ethoxy]phenyllpropanoate ;

(+) Ethyl 2-ethoxy-3-[4-[2-(5-ethyl-1-methyl-7-ox0-3-propyl-6,7-dihydro-1H-
pyrazolo[4,3-d]pyrimidin-6-yl)ethoxy]phenylJpropanoate ;

(-) Ethyl 2-ethoxy-3-[4-[2-(5-ethyl-1-methyl-7-0x0-3-propyl-6,7-dihydro-1H-
pyrazolo[4,3-d]pyrimidin-6-yl)ethoxy]phenyl]propanoate ;

()  2-Ethoxy  3-[4-[2-(5-ethyl-1-methyl-7-0x0-3-propyl-6,7-dihydro-1H-
pyrazolo[4,3-d]pyrimidin-6-yl)ethoxy]phenyl]propanoic acid or its salts ;
(G} Z-Ethoxy 3-[4-[2-(5-¢ethyl-1-methyl-7-0x0-3-propyl-6,7-dihydro-1H-

pyrazolo[4,3-d]pyrimidin-6-yI)ethoxy]phenyl]propanoic acid or its salts ;

JP 2004-534733 A 2004.11.18



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(208)

WO 012/062799 ) PCT/IB02/0342

20

25

116

() 2-Ethoxy  3-[4-[2-(5-ethyl-1-methyl-7-ox0-3-propyl-6,7-dihydro-1H-
pyrazolo[4,3-d]pyrimidin-6-yl)ethoxy]phenyl]propanoic acid or its salts ;

(&) Ethyl 3-[4-[2-(1,5-Dimethyi-7-ox0-3-propyl-6,7-dihydro-1H-pyrazolo[4,3-
d]pyrimidin-6-yl)ethoxy]phenyl]-2-ethoxypropanoate ;

" (+) Ethyl 3-[4-[2-(1,5-Dimethyl-7-ox0-3-propyl-6,7-dihydro-1H-pyrazolo[4,3-

dlpyrimidin-6-yl)ethoxy]phenyl]-2-ethoxypropanoate ;
(-) Bthyl 3-[4-[2-(1,5-Dimethyl-7-ox0-3-propyl-6,7-dihydro-1H-pyrazolo[4,3~
dJpyrimidin-6-yl)ethoxy]phenyl]-2-ethoxypropanoate ;

[€5) 3-[4-[2-(1,5-Dimethyl-7-0x0-3-propyl-6,7-dihydro-1H-pyrazolo[4,3-

dJpyrimidin-6-yl)ethoxy]phenyl]-2-ethoxypropancic acid or its salts; )
) 3-[4-[2-(1,5-Dimethyl-7-0x0-3-propyl-6,7-dihydro-1H-pyrazolo[4,3-
d]pyrimidin—6—y1)ethoxy]phenyl]»2-eti10xypropanoic acid or its salts;
) 3-[4-[2-(1,5-Dimethyl-7-0x0-3-propyl-6,7-dihydro-1H-pyrazolo[4,3-
d]pyrimidin-6-yl)ethoxylphenyl]-2-ethoxypropanoic acid ot its salts ;

() Ethyl 2-ethoxy-3-[4-[2-(1-methyl-7-ox0-3-propyl-3-trifluoromethyl-6,7-
dihydro-1H-pyrazolo[4,3-d]pyrimidin-6-yDethoxy]phenyl]propanoate ;

(+) Ethyl 2-ethoxy-3-[4-[2-(1-methyl-7-0x0-3 -propyl-S-triﬂuoromethyl—éﬂ-‘

dihydro-1H-pyrazolo[4,3-d]pyrimidin-6-yl)ethoxyphenyl]propanoate ;
() Ethyl 2-ethoxy-3-[4-[2-(1-methyl-7-0xo0-3-propyl-5-triflucromethyl-6,7-
dihydro-1H-pyrazolo[4,3-d]pyrimidin-6-yl)ethoxy]phenyl]propanoate ;

() Ethyl 3-{4-[2-(5-benzyl-1-methyl-7-ox0-3-propyl-6,7-dihydro-1H-
pyrazolo[4,3-d]pyrimidin-6-yl)ethoxy]lphenyl]-2-ethoxypropanoate ;

&) Ethyl 3-[4-[2-(5-benzyl-1-methyl-7-ox0-3-propyl-6,7-dihydro-1H-
pyrazolo[4,3 -d]pyrimidi.n-6~y1)ethoxy]phenyl]-iz—ethoxypropahuarﬂ 5

(-) Ethyl 3-[4-[2-(5 “benzyl-1-methyl-7-oxo-3-propyl-6,7-dihydro-1H-pyrazolo

JP 2004-534733 A 2004.11.18
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[4,3-d]pyrimidin-6-yl)ethoxy]phenyl]-2-ethoxypropanoate ;

(%) 3-[4-[2-(5-Benzyl-1-methyl-7-0x0-3-propyl-6, 7-dihydro-1H-pyrazolo
[4,3-d]pyrimidin-6-yl)ethoxy]phenyl]:2-ethoxypropanoic acid or its salts;
(+) 3-[4-[2-(5-Benzyl-1-methyl-7-oxo0-3-propyl-6,7-dihydro-1H-pyrazolo
[4,3-d]pyrimidin-6-yl)ethoxy]phenyl]-2-ethoxypropanoic acid or its salts;
() 3-[4-[2-(5-Benzyl-1-methyl-7-0xo-3-propyl-6,7-dihydro-1H-pyrazolo
[4,3-d]pyrjmidin-ﬁ-yl)ethoxy]phenyl]-2-e§hoxypropanoic acid or its salts;

(*) . Ethyl 3-[4-[2-(5-benzyl-1-methyl-7-0x0-3-propyl-6,7-dihydro-1H-
pyrazolo[4,3-d]pyrimidin-6-yl)ethoxy]phenyl] —2—phenoxypr6panoate B

() Ethyl 3-[4-[2-(5-benzyl-1-methyl-7-ox0-3-propyl:6,7-dihydro-1H=
pyrazolo[4,3-d]pyrimidin-6-yl)ethoxy]phenyl]-2-phenoxypropanoate ;

() = Ethyl 3-[4-[2-(5-benzyl-1-methyl-7-oxo-3-propyl-6,7-dihydro- 1H-~
pyrazolo[4,3-d]pyrimidin-6-yl)ethoxy]phenyl]-2-phenoxypropancate ;

() Bthyl 3-[4-[2-(5-ethyl-1-methyl-7-0x0-3-propyl-6,7-dihydro- 1 H-pyrazolo
[4,3-d]pyrimidin-6-yl)ethoxy|phenyl]-2-phenoxypropanoate ;
(+) Ethyl 3-[4-[2-(5-cthyl-1-methyl-7-0x0-3-propyl-6,7-dihydro- 1H-pyrazolo
[4,3-d]pyrimidin-6-yl)ethoxy]phenyl]-2-phenoxypropanodte ;
(-) Ethyl 3-[4-[2-(5-cthyl-1-methyl-7-0x0-3-propyl-6,7-dihydro-1H-pyrazolo
[4,3-d]pyrimidin-6-yl)ethoxy]phenyl]-2-phenoxypropanoate ;

(%) 3-[4-[2-(5-Ethyl-1-methyl-7-oxo-3-propyl-6,7-dihydro-1H-pyrazolo[4,3-d]
pyrimidin-6—y1)ethoxy]pheny1]-2~pheno§cypmpanoic acid or its salts; )
(+) 3-[4-[2-(5-Ethyl-1-methyl-7-ox0-3-propyl-6,7-dihydro-1H-pyrazolo[4,3-d]
pyrimidin-6-yl)ethoxy]phenyl]-2-phenoxypropanoic acid or its salts;

(=) 3-[4-[2-(5-Ethyl-1-methyl-7-0x0-3-propyl-6,7-dihydro-1H-pyrazolo[4,3-d]
. pyrimidin-'é-yl)ethoxy]phenyl]-2—phenoxypropanoic acid or its salts ;
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) Ethyl 3-[4-[2-(1,5-dimethyl-7-0x0-3-propyi-6,7-dihydro-1H-pyrazolof4,3-
d]pyrimidin-6-yl)ethoxy]phenyl]-2-phenoxypropanoate ;
() Ethyl 3-[4-[2-(1,5-dimethyl-7-0x0-3-propyl-6,7-dihydro-1H-pyrazolo[4,3-
d]pyrimidin-6-y1)ethoxy]phenyl]»Z-pﬁenoxypropshoafe 5

(-) Ethyl 3-[4—[2-(1,5-dimethyl-‘7-oxo-3—propyl-6,7-d;ihydro=1H-pyrazolo[4,3»

dlpyrimidin-6-yl)ethoxy]phenyl]-2-phenoxypropanoate ;

(£) 3-[4-[2-(1,5-Dimethyl-7-oxo-3-propyl-6,7-dihydro-1H-pyrazolo[4,3-d]
pyrimidin-6-yl)ethoxy]phenyl]-2-phenoxypropanoic acid ot its salts ; '
() 3-[4-[2~(1,5-Dimethyl-7-oxo-3-propyl-6,7-dihydro-1H-pyrazolo[4,3-d]

pyrimidin-6-yl)ethoxy]phenyl]-2-phenoxypropanoic acid or its salts;

. () 3-[4-[2-(1,5-Dimethyl-7-0x0-3-propyl-6,7-dihydro-1H-pyrazolo[4,3-d]

pyrimidin-6-yl)ethoxy]phenyl]-2-phenoxypropanoic acid or its salts ;

() Bihyl 3-[4-[2-(3,5-dipropyl-1-methyl-7-0x0-6,7-dihydro-1H-pyrazolo[4,3-
d]pyrimidin-6-yl)ethoxy]phenyl]-2-ethoxypropanoate ;
(+) Ethyl 3-[4-[2-(3,5-dipropyl-1-methyl-7-0x0-6,7-dibydro-1H=pyrazolo[4,3~
d]pyrimidin-6-yl)ethoxylphenyl]-2-ethoxypropanoate ;
(-) Ethyl 3-[4-[2-(3,5-dipropyl-1-methyl-7-0x0-6,7-dihydio-1H-pyrazolo[4,3-
dlpyrimidin-6-yl)ethoxy]phenyl]-2-ethoxypropanoate ;

(%) 3-[4-[2~(3,5-Dipropyl-1-methyl-7-o0x0-6,7-dihydro-1H-pyrazolo[ 4,3-d]
pyrimidin-6-yl)ethoxy]phenyl]-2-ethoxypropanoic acid or its salts;
(CD) 3.-[4—[2—(3,5 -Dipropyl-1-methyl-7-0x0-6,7-dihydro-1H-pyrazolo[4,3-d]
pyrimidin-6-yl)ethoxy]phenyl]-2-ethoxypropanoic acid or its salts;
(=) 3-[4-[2-(3,5-Dipropyl-1-methyl-7-ox0-6,7-dihydro- 1 H-pyrazolo[4,3-d]

pyrimidin-6-ylethoxy]phenyl]}-2-ethoxypropanoic acid or its salts;

JP 2004-534733 A 2004.11.18



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(211)

WO 012/062799 B . - PCT/IBO2AN342

S 20

25

119

(&) 3-[4-[2-(5-Benzyl-1 -methyl-7-0x0-3-propyl-6,7 ~dihyd:o-1H-pyrazolo[4,3—
d]pyrimidin—6‘-yl)ethoxy]phenyl];Z-phenoxypropanoic acid or its salts;
(6] 3—[4—[2—(5-Benzy1—1-methy1—7—oxo—3-pmpyl—6,7—dihydr6—1H—pyrazolo[4,3-
d]pyrimidin-6-yl)ethoxy]pheriyl]-2-phenoxypropanoic acid or its salts;
(-) 3-[4-[2-(5-Benzyl-1-methyl-7-oxo-3-propyl-6,7-dihydro-1H-pyrazolo[4,3-
d]pyrimidin-é-yl)ethoxy]phenyl]Q-phenoxypropanoic acid or its salts;

() Ethyl 3-[4-[2-(3,5-dipropyl-1-methyl-7-ox0-6,7-dihydro-1H-pyrazolo[4,3-
d]pyrimidin-6-yl)ethoxy]phenyl]-2-phenoxypropanoate ;
(+) Ethyl ) 3-[4-[2-(3,5-dipropyl- 1-methyl-7-0x0-6,7-dihydro-1H-pyrazolo[ 4,3~
d]pyrimidin-6-yl)ethoxy]phenyl]-2-phenoxypropanoate ;

(-) Bthyl 3-[4-[2~(3,5-dipropyl-1-methyl-7-0x0-6,7-dihydro-1H-pyrazolo[4,3-

d]pyrimidin-6-yl)ethoxy]phenyl]-2-phenoxypropanoate ;

@ - 3-[4-[2-(3,5-Dipropy1—1-mgthyl-7-oxo-6,7-dihydrollH-pyrazolo[4,3-
d]pyrimidin-6-yl)ethoxylphenyl]-2-phenoxypropanoic acid or its salts ;

&) 3-[4-[2-(3,5-Dipropyl-1-methyl-7-0x0-6,7-dihydro-1H-pyrazolo[4,3-

d}pyrimidin-6-yl)ethoxy]phenyl]-2-phenoxypropanoic acid or its salts ;
) 3-[4-[2-(3,5-Dipropyl-1-methyl-7-0x0-6,7-dihydro-1H-pyrazolo[4,3-
d]pyrimidin-6-ylethoxylphenyll-2-phenoxypropanoic acid or its salts;

[2R, N(18)]-2-ethoxy-3-[4-[2-(5-ethyl-1-methyl-7-0x0-3-propyl-6,7-dilydro-
1H-pyrazolo[4,3-dlpyrimidin-6-ylethoxylphenyl]-N-(2-hydroxy-1-
phenylethyl)propanamide and

[28,. N(1S)]-2-cthoxy-3-[4-[2~(5-ethyl-1-methyl-7-0x0-3-propyl-6,7-dihydro-
1H-pyrazolc[4,3-d]pyri.midi.n-6-y]eﬂl(;xy]phenyl]—N—(Z-hydroxy—1-
phenylethyl)propanamide. .

19. A compound according to claim 1 wherein the pharmaceutically

accéptable salt is selected from Li, Na, K, Ca, Mg, lysine, arginine, giianidine,

JP 2004-534733 A 2004.11.18



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(212)

WO 012/062799 . . PCT/IB02/0342

20

25

120

diethanolamine, choline, ammonium, substituted - ammonium salts or
alumninium salts.

20. A compound according to claim 18, which is sele¢ted from :

(#) 2-Ethoxy  3-[4-[2-(5-ethyl-1-methyl-7-0x0-3-propyl-6,7-dihydro-1H-
pyrazolo

[4,3-d[pyrimidin-6-yl)ethoxy]phenyli]propanoic acid or its Li; Na; K, Ca, Mg,
lysine, arginine, guanidine, diethanolamine, choline, ammonium, substituted
ammonium salts or aluminium salts ;

(+)  2-Bthoxy  3-[4-[2-(5-ethyl-1-méthyl-7-0x0-3-propyl-6,7-dihydro-1H-
pyrazolo ‘
[4,3-d]pyrimidin—6‘-yl)ethoxy]phsnyl]propanoic acid or its Li, Na, K, Ca, Mg,
lysine, arginine, guanidine, diethanolamine, choline, arnmoniﬁm, substituted
ammonium salts or aluminium salts ;

() 2-Ethoxy  3-[4-[2-(5-ethyl-1-methyl-7-0x0-3-propyl-6,7-dihydro-1H-
pyrazolo

[4,3-d]pyrimidin-6-yl)ethoxy]phenyl]propancic acid or its Li, Na, K, Ca, Mg,
lysine, arginine, guanidine, diethanolamine, choline, ammonium, substituted

ammonium salts or aluminium salts ;

) 3-[4-[2-(1,5-Dimethyl-7-0%0-3-propyl-6,7-dihydro- 1 H-pyrazolo[4,3-
dlpyrimidin-6-yl)ethoxyJphenyl]-2-ethoxypropanoic dcid or its Li, Na, K, Ca,
Mg, lysine, arginine, guanidine, ‘ diethanolamine, chdline, ammonium,
substituted ammonium salts or aluminium salts ;

() 3-[4-{2~(1,5-Dimethyl-7-o%0-3-propyl-6,7-dihydro-1H-pyrazolo[4,3-
dJpyrimidin-6-yl)ethoxy]phenyl]-2-ethoxypropanoic acid or its Li, Na, K, Ca,
Mg, . lysine, arginine, guanidine, ) diethariolamine, choline, amrnoniun:,
substituted ammonium salts or aluminium salts ;

O] 3-[4-[2~(1,5-Dimethyl-7-ox0-3-propyl-6,7-dihydro- 1H-pyrazelo[4,3-

d)pyrimidin-6-yl)ethoxy]phenyl}-2-ethoxypropanoic acid or its Li, Na, K, Ca,

JP 2004-534733 A 2004.11.18



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(213)

- WO 012/062799 PCT/IB02/0342

20

25

121

Mg, Iysine, arginine, guanidine, diethanolaming, choline, ammonium,

substituted ammonium salts or aluminium salts ;

(&) 3-[4-[2-(5-Benzyl-1-methyl-7-ox0-3-propyl-6,7-dihydro- 1 H-pyrazolo
[4,3-d]pyrimidin-6-yl)ethoxy]phenyl]-2-ethoxypropanoic acid or its Li, Na, K,
Ca, Mg, lysine, -arginine, gnaniditie, diethanolamine, choline, ammonium,
substituted ammonium salts or aluminium salts ;

(+) 3-[4-[2-(5-Benzyl-1-methyl-7-0x0-3-propyl-6,7-dihydro- 1 H-pyrazolo
[4,3-d]pyrimidin-6-yl)ethoxy]phenyl]-2-cthoxypropanoic acid or its Li, Na, X,
Ca, Mg, lysine, arginine, guanidine, diéthanolamine, choline, ammonium,

substituted ammonium salts or aluminium salts ;

‘ (-) 3-[4-[2-(5-Benzyl- 1—msthy1—7.—oxo—3—pfopyl—6,7—dihydro- 1H-pyrazolo
[4,3-d]pyrimidin-6-yl)éthoxy]phenyl]-2-ethoxypropanoic acid o’rvits Li, Na, K,

Ca, Mg, lysine, arginine, guanidine, diethanolamine, choline, ammonium,

substituted ammonium salts or aluminium salts ;

() 3;[4—[2-(5—Ethy1-1 -methyl-7-0xo0-3-propyl-6,7-dihydro-1H-pyrazolo[4,3-d]
pyrimidin-6-yl)ethoxy]phenyl]-2-phenoxypropanoic acid or its Li, Na, K, Ca,
Mg, lysine, arginine, guanidine, diethanolamine, choline, amoniﬁm,
substituted ammonium salts or aluminium salts ; . ‘

(+) 3-[4-[2-(5-Ethyl-1-methyl-7-oxo-3-propyl-6,7-dihydro-1H-pyrazolo[4,3-d]

pyrimidin-6—y1)ethoxy]phenyl]—2-phenoxypropanoic acid or its Li, Na, K, Ca,

Mg, lysine, arginine, guanidine, diethanolamine, choline, ammonium,
substituted ammonium salts or aluminium salts ;

(-) 3-[4-[2-(5-Ethyl- 1-methy1—7-oxo-3-propy1—6,7—dihydro— 1H-pyrazolo[4,3-d]
pyrimidin-6-yl)ethoxyJphenyl]-2-phenoxypropanoic acid or its Li, Na, K, Ca,
Mg, ' lysine, arginine, guanidine, . diethanolamine, choline, ammonium,

substituted ammonium salts or aluminium salts ;

JP 2004-534733 A 2004.11.18
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(&) 3-[4-[2«1,5-Dimethyl-7-ox0-3-propyl-6,7-dihydro-1H-pyrazolo[4,3-d]
pyrimidin-6-yl)ethoxy]phenyl]-2-phenoxypropanoic acid or its Li, Na, K, Ca,
Mg, lysine, arginine, guanidine, diethanolamine, choline, ammonium,
substituted ammonium salts or aluminium salts ;

(1) 3-[4-[2-(1,5-Dimethyl-7-oxo-3-propyl-6,7-dihydro-1H-pyrazolo[4,3-d]
pyrimidin-6-yl)ethoxylphenyl]-2-phenoxypropanoic acid or its Li, Na, K, Ca,
Mg, - lysine, arginine, guanidine, . diethanolamine, choline, ammonium,
substituted ammonium salts or aluminium salts ;

() 3-[4-[2-(1,5-Dimethyl-7-0x0-3-propyl-6,7-dihydro- 1H-pyrazolo[4,3-d]
pyrhnidm—ﬁ-yl)ethQXy]phenylj-2-phenoxypmpanoic acid or its Li, Na, K, Ca,
Mg, lysine, arginine, guanidine, diethanolamine, choline, ammonium,

substituted ammonium salts or aluminium salts H

(£) 3-[4-[2~(3,5-Dipropyl-1-methyl-7-ox0-6,7-dihydro-1H-pyrazolo[4,3-d]
pyrimidin-6-yl)ethoxy]phenyl]-2-ethoxypropanoic acid or its Li, Na, K, Ca,

‘Mg, lysine, arginine, guanidine, diethanolamine, chioline, ammonium,

substituted ammonium salts or aluminium salts ;
(+) 3-[4-[2-(3,5-Dipropyl-1-methyl-7-0x0-6,7-dihydro-1H-pyrazolo[4,3-d]
pyrimidin-6-yl)ethoxy]phenyl]-2-ethoxypropanoic acid or its Li, Na, X, Ca,

Mg, lysine, arginine, guanidine, diethanolamine, choline, ammoniuin,

substituted ammonium salts or aluminium salts ; }

(-) 3-[4-[2-(3,5-Dipropyl-1-methyl-7-0x0-6,7-dihydro-1H-pyrazolo[4,3-d]
pyrimidin-6-yl)ethoxy]phenyl]-2-ethoxypropanoic ‘acid or its Li, Na, K, Ca,
Mg, lysine, arginine, guanidine, diethanolamine, choline, Mmunﬂqn,

substituted ammonium salts or aluminium salts ;

(&) 3-[4-[2-(5-Benzyl-1-methyl-7-0x0-3-propyl-6,7-dihydro-1H-pyrazolo[4,3~
d]pyrimidin-G-yl)ethoxy]phenyl]—Z-plienoxypropanoic acid or its Li, Na, K,
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Ca, Mg, lysine, arginine, guanidine, diethanolamine, choline, ammonium,

substituted ammonjum salts or aluminium salts ;

() 3-[4-[2-(5-Benzyl-1-methyl-7-ox0-3-propyl-6,7-dihydro-1H-pyrazolo[4,3-
d]pyrimidin-6-yl)ethoxy]pheny!}-2-phenoxypropanoic acid or its Li, Na, K,
Ca, Mg, lysine, arginine, guanidine, diethanolamine, choline, amimonium,
substituted ammonium salts or aluminium salts ;

(-) 3-[4-[2-(5-Benzyl-1-methyl-7-0x0-3-propyl-6,7-dihydro-1H-pyrazolo[4,3-
d]pytimidin-6-yl)ethoxylphenyl]-2-phienoxypropanoic acid or its Li, Na, K,
Ca, Mg, lysine, arginine, guanidine, diethanolamine, cHoline, ammonium,

substituted ammonium salts or aluminium salts ;

@ 3-]4-[2+(3,5-Dipropyl-1-methyl-7-0x0-6,7-dihydro-1H-pyrazolo[4,3-

dlpyrimidin-6-ylethoxylphenyl]-2-phenoxypropanoic acid or its Li, Na, K,
Ca, Mg, lysine, arginine, guanidine, diethanolamine, choline, ammonium,
substituted ammonium salts or aluminium salts ;
(C5)] 3-[4~[2~(3,5-Dipropyl-1-methyl-7-0x0-6,7-dihydro-1H-pyrazolo[4,3-
dlpyrimidin-6-yl)ethoxy]phenyl]-2-phenoxypropanoic acid or its Li, Na, K,
Ca, Mg, lysine, arginine, guanidine, diethanolamine, choline, ammonium,
substituted animonium salts or aluminium salts and
-) 3-[4-[2—(3,5-Dipropyl—l-methyl—7-oxo—6,‘7—‘djhydi‘o-1H—pyrazolo[4,3-
dlpyrimidin-6-yl)ethoxy]phenyl]-2-phenoxypropanoic acid or its Li, Na, K,
Ca, Mg, lysine, arginine, guanidine, diethanolamine, choline; ammonium,
substituted ammionium salts or aluminium salts.
21. A pharmaceutical composition, which comprises a compound of
formula (T)

R!

rR? 9
A—(CHp)y—O-Ar
YR? @
3, .o

R0
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as defined in claim 1 and a pharmaceutically acceptable carrier, diluent,
excipient or solvate.

22. A pharmacentical composition as claimed in claim 21, in the form of a
tablet, capsule, powder, syrup, solution or suspension.

23. A method of preventing or treating hyperlipemia, hypercholesteremia,
hyperglycemia, osteoporosis, obesity, glucose intolerance, leptin resistance,

insulin resistance, or diseases in which insulin resistance is the underlying

' pathophysiological mechanism comprising administering a compound of

formula (I) as defined in claim 1 or 4 pharmaceutical composition as claimed
in claims 21 and 22 to a patient in need thereof.

24. A method according to claim 23, wherein the diseéase is type II diabetes,
impaired glicose tolerance, dyslipidaemia, disorders related to Syndrome X
such as hypertension, obesity, atherosclerosis, hyperlipidemia, coronary artery
disease and other cardiovascular disorders, certain renal diseases including
glomerulonephritis, glomerulosclerosis, nephrotic syndrome, hypertensive
nephrosclerosis, retinopathy, nephropathy, disorders related to endothelial cell
activation, psoriasis, polycystic ovarian syndrome (PCOS), useful as aldose
reductase inhibitors, for improving cognitive functions in dementia and
treating diabetic comiplications, osteoporosis, inflammatory bowel diseases,
myotonic dystrophy, pancreatiﬁs, arteriosclerosis, xanthoma and cancer.

25, A meéthod for the treatment and / or prophylﬁxis of disorders related to
Syndrome X, which comprises administering an effective amount of an
agonist of PPAR and / or PPARY of formula (I) to a patient in need thereof.
26. A method of reducing plasma glucose, triglycerides, total cholesterol,
LDL, VLDL and free fatty acids in the plasma comprising administering an
effective amount of a compound of formula (I) as defined in claim 1 to a
patient in need thereof

27. A method according to claim 23 wherein a compound of formula (T)

administered in combination / concomittant with HMG CoA reductase
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inhibitors or fibrates or nicotinic acid or cholestyrariine or colestipol or
probucol which may be administered together or within such a period as to act
synergistically together to a patient in need thereof.

28. A method according to claim 23, wherein a composition as defined in
claim 21 is administered in combination / concomittant with HMG CoA
reductase inhibitors or fibrates or nicotinic acid or cholestyrémine or colestipol
or probucol which may be administered together or within such a period as to
act synergistically together to a patient in need thereof.

29. . A method according to claim 24, wherein a compound of formula (T)
administered in combination / concomittant with HMG CoA reductase
inhibitors or fibrates 6r nicotinic acid or cholestyrarﬁine or co‘lesfipol or
probucol which may be administered together or within such a period as to act
synergistically together to a patient in need thereof.

30. A method according to claim 25, wherein a compound of formula (I)
administered in combination / concomittant with HMG CoA reductase
inhibitors or fibrates- or nicotinic acid or cholestyramine or colestipol or
probucol which may be administered together or within such a period as to act
synergistically togethef to a patient in need thereof.

31. A method of reducing plasma glucose, triglycerides, total cholesterol,
LDL;. VLDL and free fatty acids in ‘the plasma comprising administering an

effective amount of a compound of formula (I) as defined in claim 1 in

. combination / concomittant with HMG CoA reductase inhibitors or fibrates or

nicotinic acid or cholestyramine or colestipol or probucol which may be
administered together or within such a period as to act synergistically together

to a patient in need thereof.

© 32, A phammaceutical composition which comprises  a “compound as

claimed ,in claim 18 and a pharmaceutically acceptable carrier, diluent,

excipient or solvate.
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33. A pharmaceutical composition as claimed in claim 32, in the form of 2
tablet, capsule, powdet, syrup, solution or suspension.

34. A pharmaceutical composition which comprises a compound as
claimed in claim 20 and a pharmaceutically acceptable carrier, diluent,
excipient or solvate.

35. A pharmaceutical composition as claimed in claim 34, in the form of a
tablet, capsule, powder, syrup, solution or suspension.

36. A method of preventing or treating hyperlipemia, hypercholesterenia,
hyperglycemia, osteoporosis, obesity, glucose intolerance, leptin resistarice,
insulin resistance, or diseases in which insulin resistance is the undetlying
pathephysiological mechanism ccmprising administering 'a compound of
formula (I) as defined in claim 1 or a pharmaceutical composition as claimed
in claim 18 to a patient in need theteof.

37. A method according to claim 36, wherein the disease is type Il diabetes,
impaired glucose tolerance, dyslipidaemia, disorders related to Syndrome X
such as hypertension, obesity, atherosclerosis, hyperlipidemia, coronary artery
disease and other cardiovascular disorders, certain renal diseases including
glomerulonephritis, glomerulosclerosis, nephrotic syndrome, hypertensive
nephrosclerosis, retinopathy, nephropathy, disorders related to endothelial cell
activation, psoriasis, polycystic ovarian syndrome (PCOS), useful as aldose
reductase inhibitors, for improviné cégnitive functions in dementia and
treating diabetic complications, osteoporosis, inflammatory bowel diseases,
myotonic dystrophy, pancreatitis, arteriosclerosis, xanthoma and cancer.

38. A method for the treatment and / or prophylaxis of disorders related to
Syndrome X, which comprises administering an effective amount of an
agonist of PPARq. and / or PPARy of formula (I} as claimed in claim 18 to a
patient in need thereof. o )
39. A method of reducing plasma glucose, iriglycerides, total cholesterol,
LDL, VLDL and free faity acids in the plasma comprising administering an
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effective amount of a compound of ‘formula (I) as defined in claim 18 to a
patient in need thereof

40. A method according to claim 36 wherein a compound of formula (I}
administered in combination / concomittant with HMG CoA reductase
inhibitors or fibrates or nicotinic acid or cholestyramine or colestipol or
probucol which may be administered together or within such a petiod as to act
synergistically together to a patient in need thereof.

41. A method according to claim 37, wherein a compound of fortula (I) is

administered in combination / concomittant with HMG CoA reductase

inhibitors or fibrates or nicotinic acid or cholestyramine or colestipol or

probucol which may be adminisiered together or within such a petiod as to act
synergistically together to a patient in need thereof.

42. A method according to claim 38, wherein a compound of formula (I)
administered in combination / concomittant with HMG CoA reductase
inhibitors or fibrates or nicotinic acid or cholestyramine or colestipol or
probucol which may be administered together or within such a period as to act
synergistically together to a patient in need thereof.

43. A method of reducing plasma glucose, triglycerides, total cholesterol,
LDL, VLDL and free fatty acids in the plasma comprising administering an
effective amount of a compound of formula (I) as defiried in claim 18 in
combination / concomittant with HMG CoA reductase inhibitors or fibrates or
nicotinic acid or cholestyramine or colestipol or probucol which may be
administered together or within such a period as to act synergistically together
to a patient in need thereof.

44. A method of preventing or treating hyperlipemia, hypercholesteremia,
hyperglycemia, osteoporosis, obesity, glucose intolerance, leptin resistance,
insulin resistance, or diseases in which insulin resistance‘ is the underlying

pathophysiological mechanism comprising administering a compound of
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formula (I) as defined in claim 1 or a pharmaceutical composition as claimed
in claim 20 to a patient in need thereof.

45. A method according to claim 44, wherein the disease is type II diabetes,

impaired glucose tolerance, dyslipidaemia, disorders relatéd to Syndrome X

such as hypertension, obesity, atherosclerosis, hyperlipidemia, coronaty artery
disease and other cardiovascular disorders, certain renal diseases including
glomerulonephritis, glomerulosclerosis, nephrotic syndrome, hypertensive
nephrosclerosis, retinopathy, nephropathy, disorders related to endothelial celt
activation, psoriasis, polycystic ovarian syndrome (PCOS), useful as aldose
reductase inhibitors, for improving cognitive functions in dementia and
treating diabetic complications, osteoporosis, inflainmatory bowel diséases,
myoﬁ)nic dystrophy, pancreatitis, al’cei"iosclerosis:xanthoma and cancer.

46. A method for the treatment and / or prophylaxis of disorders related to
Syndrome X, which comprises administering an effectivé amount of an
agonist of PPAR¢ and / or PPARY of formula (T) as claimed in claim 20 to a
patient in need thereof.

47. A method of reducing plasma glucose, triglycerides, total cholesterol,
LDL, VLDL and free fatty acids in the plasma comprising administering an
cffective amount of a compound of formula (I) as defined in claim 20 to a
patient in need thereof

48. A method according to claim 44 wherein. a compound of formula (I)
administered in combination / concomittant with HMG CoA reductase
inhibitors or fibrates or nicotinic acid or cholestyramine or colestipol or
probucol which may be administered together or within such a period as to act
synergistically together to a patient in need thereof.

49. A method according to claim 45, wherein the compound of formula (I)
is administered in combination / concomittant with HMG CoA reductase

inhibitors or fibrates or nicotinic acid or cholestyramine or, colestipol or
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probucol which may be administered together or within such a period as to act
synergistically together.to a patient in need thereof.

50. A method according to claim 46, wherein a compound of formula (T)
administered in combination / concomittant with HMG CoA reductase
inhibitors or fibrates or micotinic acid or cholestyramine or colestipol or
probucol which may be administered together or within such a period as to act
synergistically together to a patient in need thereof.

51. A method of reducing plasma glucose, triglycerides, total cholesterol,
LDL, VLDL and free fatty acids in the plasma comprising administering an

effective amount of a compound of formula (I) as defined in claim 20 in

combination / concomittant with HMG CoA reductase inhibitors or fibrates or

nicotinic acid or cholestyramine or colestipol or probucol which may be
administered together or within such a period as to act synergistically together
to a patient in need thereof.

52.  Use of a compound of formula (I) as defined in claim 1 or a compound
as claimed in claim 18 or 20 or a pharmaceutical composition as claimed in
claims 21 and 22 for preventing or treating hyperlipemia, hypercholesteremia,
hyperglycemia, ostecporosis; obesity, impaired glucose tolerance,
atherosclerosis, leptin resistance, insulin resistance, m; diseases in which
insulin resistance is the underlying pathophysiological mechanism. ‘
53.  Use of a compound according to claim 53, wherein the disease is type
11 diabetes, impaired glucose tolerance, dyslipideiia, disorders related to
Syncirome X such as hypertension, obesity, insulin resistance, coronary artery
disease and other cardiovascular disorders; certain renal diseases including
glomerulonephritis, glomerulosclerosis, nephrotic syndrome, hypertensive

nephrosclerosis, retinopathy, nephropathy, disorders related to endothelial cell

activation, psoridsis, polycystic ovarian syndrome (PCOS); dementia, diabetic

complications, ~osteoporosis, inflammatory bowel diseases, myotonic
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dystrophy, pancreatitis, arteriosclerosis, xanthoma, eating disorders, cancer or
as inflammatory agents

54. ~ Use of a compound of formula (I) as defined in clain in claim 1 or a
compound as claimed in claim 18 or 20 or a pharmaceutical composition as
claimed in claims 21 and 22 for reducing plasma glucose, triglycerides, total
cholesterol, LDL, VLDL or free fatty acids or increasing HDL. in the plasma.
55.  Use of a compound of formula (I) as defined in claim in claim 1 or a

compound as claimed in claim 18 or 20 or a pharmaceutical composition as

claimed in claims 21 and 22 an agonist of PPAR« and / or PPARY of formula-

(I) to a patient in need thereof. -

56.  Use of a compound of formula (I) as defined in claim 1 or a compound,

as claimed in claim 18 or 20 or a pharmaceutical composition as claimed in
claims 21 and 22 in combination/concomittant with HMG CoA reductase
inhibitors, fibrates, nicotinic acid, cholestyramine, colestipol or probucol
which may be administered together or within such a period as to act
synergistically together for preventing or treating hyperlipemia,
hypercholesteremia, hyperglycemia, osteoporosis, obesity, impaired glucose

tolerance, atherosclerosis, leptin resistance, insulin resistance, or diseases in

. which insulin resistance is the underlying pathophysiological mechanism to ‘a

patient in need thereof.

57.  Use of a compound according to claim 56, wherein the disease is type
Il diabetes, impaired glucose tolerance, dyslipidemia, disorders related to
Syndrome X such as hypertension, obesity, insulin resistaﬁce, coronary artery
disease and other cardiovascular diéorders; certain renal diseases including
glomerulonephritis, glomérulosolerosis, nephrotic syndrotne, hypertensive
nephrosclerosis, retinopathy, nephropathy, disorders related to endothelial cell
activation, psoriasis, polycystic ovarian syndrome (PCOS), dementia, diabetic

complications, osteoporosis, inflammatory bowel diseases, myotonic
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dystrophy, pancreatitis, arteriosclerosis, xanthoina, eating disorders, cancer or
as inflammatory agents.

58.  Use of a compound of formula (I) as defined in claim in ¢laim 1 or a
compound as claired in claim 18 or 20 or a pharmaceutical composition as
claimed in claims 21 and 22 in combination/concomittant with HMG CoA
reductase inhibitors, fibrates, nicotinic acid, cholestyramine, colestipol or
probucol for reducing plasma glucose, triglycerides, total cholesterol, LDL,
VLDL or free fatty acids or increasing HDL in the plasma.

59. A medicine for preventing or treating hyperlipemia,
hypercholesteremia, hyperglycemia, osteoporosis, obesity, impaired glucose
tolerance, atherosclerosis, leptin resistance, insulin resistance, or diseases ‘in
which insulin resistance is the underlying pathophysiological mechanism
comprising administering an effective amount of a compotind of formula (I) as
defined in claim 1 or a compound as claimed in claim 18 or 20 or a
pharmaceutical composition as claimed in claims 21 and 22.

60. A medicine according to claim 59, wherein the disease is type I
diabetes, impaired glucose tolerance, dyslipidemia, disorders related to
Syndrome X such as hypertension, obesity, insulin resistance, coronary artery
disease and other cardiovascular disorders; certain renal diseases including
glomerulonephritis, glomerulosclerosis, nephrotic syndromie, . hypettensive
nephrosclerosis, retinopathy, nephropathy, disorders related to endothelial cell
activation, psoriasis, polycystic ovarian syndrome (PCOS), dementia, diabetic
complications, osteoporosis, inflammatory bowel diseases, myotonic
dystrophy, pancreatitis, arteriosclerosis, xanthorha, eating disorders, cancer or
as inflarnmatory agents.

61. A medicine for réduoing plasma glucose, triglycerides, total cholesterol,
LDL, VLDL or free fatty acids or increasing HDL in the plasma comprising

an effective amount of compound of formula (I) as defined in claim 1 or a
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compound as claimed in claim 18 or 20 or a pharmaceutical composition as
claimed in clairits 21 and 22. '
62. A medicine for preventing or freating hyperlipemia,
hypercholesteremia, hyperglycemia, osteoporosis, obesity, impaired glucose
tolerénce, atherosclerosis, leptin resistance, insulin resistance, ot diseases in
which insulin resistance is the underlying pathophysiological mechanism
comprising a compound of formula (I} as defined in claim 1 or a compound as
claimed in claim 18 or 20 or a pharmaceutical composition as claimed in
claims 21 and 22 and HMG CoA reductase inhibitors, fibrates, nicotinic acid,
cholestyramine, colestipol or probucol.

63. A medicine according to claim 62, wherein the disease is type 1I
diabetes, impaired glucose tolerance, dyslipidemia, disorders related to
Syndrome X such as hypestension, ébesity, insulin resistarice, coronary artery
disease and other cardiovascular disorders; certain renal diseases including

glomerulonephritis, glomerunlosclerosis, nephrotic syndroine, hypertensive

nephrosclerosis, retinopathy, nephropathy, disorders related to endothelial cell

activation, psoriasis, polycystic ovarian syndrome (PCOS), dementia, diabetic
complications, osteoporosis, inflammatory bowel diseases, myotonic
dystrophy, pancreatitis, arteriosclerosis, xanthoma, eating disorders, cancer or
as inflariimatory agents. _

64. A medicine for reducing plasma glucose, triglycerides, total cholesterol,
LDL, VLDL or free fatty acids or increasing HDL in the plasma, which
comprises a compound of formula (I) claimed in claim 1 or a compound as
claimed in claim 18 or 20 or a phaﬁnm:eutica] composition as claimed m
claims 21 and 22 and HMG CoA reductase inhibitors, fibrates, nicotinic acid,

cholestyramine, colestipol or probucol.
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Preliminary Examining Authority is normally not to carry out a
preTiminary examination on matter which has not been searched. This is
the case irrespective of whether or not the claims are amended following
receipt of the search report or during any Chapter II procedure.
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