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NMR {300 MHz, DMSO) 8=1.90-2.10 {m, 4H), 2.58-2.72 (m, 2H),

2.90-2.98 (m, 3H), 3.20-3.24 (m, 2H), 3.76-3.80 (m, 4H),

4.25-4.27 (m, 2H), 4.41-4.45 (m, 2H), 5.09-5.13 (m, 1H),

7.00-7.12 (m, 2H), 7.12 (s, 2H), 7.38-7.54 (m, 4H), 7.63-7.65

(d, 1H). '
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goodgano

NMR (300 MHz, DMSO) 8= 1.75-2.07 (m, 4H), 2.54-2.65 (m, 2H),
2.77-3.00 (m, 3H), 3.00-3.13 (t, 2H), 3.14-3.30 {m, 2H),
4.25-4.39 (v, 2H), 4.39-4.55 (m, 2H), 5.20-5.40 (m, 1H),
6.93-7.29 (m, 7H), 7.33-7.55 (m, 4H), 7.59-7.67 (d, 1H).
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NMR (300 MHz,
2.60-2.,68
3.76-3.82
4.30-4.70

DMSO)
2H),
2H),

1H),

6= 1.70-2.00 (m, 4H), 2.07-2.16
2.81-2.97 (m, 3H), 3.16-3.24
4.25-4.30 (t, 2H), 4.31-4,35
5.54 2H), 6.32-6.36 {dd,

(m, 2H),
2H),
2H) ,

£.62+

(m, (m,

(m, (m,

{m, 1H},

(s,
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€.63 (m, 1lH), €6.78-6.80 {d, 1E), 6.96-7.13 {m, ¢H), 7.21-7.24

{m,
1H) .
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4.18-4.27 (m, 4H), 4.81-4.86 (¢, 1H), 5.86 (s, 1H), 7.05-7.28
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4.20-4.4.27 (t, 2H), 4.81-4.86 (t, 1H), 6.87 (s, 1H), 7.07-
7.25 {(m, 2H), 7.32-7.36 (d, 1H), 7.61-7.65 (d, iH).
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3.00-3.15 (m, 3H), 2.52-3.56 (m, 2H), 3.77-3.9¢ {m, 4H),

4.00- 4.05 (m, 2H), 4.20-4.22 (t, 2H), 4.64-4.68 (m, 2H),
4.85-4.85 (m, 1H), 7.01-7.12 (m, 4H), 7.20-7.25 (t, 1H),
7.36-7.39 (d, 1H), 7.48-7.5¢ (t, 1H), 7.61-7.63 (d, 1H),
7.80-7.93 (d, 1lH).
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1.88-2.18 (m, B5H},
(m, 3H), 3.16-3.22 (m, 2H}, 3.82-4.04 (m, &H)
(t, 2H), 4.80-4.85 (t, 1H), 6.86 (s, 1H), £.9%-7.05

7.15-7:25 {m, 1H), 7.48-7.55 (d4, 1H).
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NMR (300 MHz, CDCl,) 8=1.84-2.04 {m, &H), 2.61-2.64 (m, 2E),

(m, 3H), 3.20-3.23 (d, 2H), 3.78-3.95 (m, 4H),
(t, 2H), 4.41-4.44 {(m, 2H), 4.77-4.80 (t,1H), 5.47
£.82-6,88 (t, 1H), 6.89-7.04 (t, 1K), 7.16-7.27 (m,
7.41 {(t, 1H), 7.52-7.55 (d, 1H), 7.64-7.69 (t, 1H).
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NMR (300 MHz, DMSQ)

$=1.55-1.79 (m, 2H), 1.87-1.97 (m, 2H),
2.10-2.22 (t, 2H), 2.73-2.81 (t, 1H), 2.50-2.54 (m, 2H), 3.59
(s, 2H), 5.52 (s, 2H), 6.92-7.01 (m, 2H), 7.07-7.13 (m, 2H),
7.24 (s, 1H), 7.36-7.57 {(m, 5H), 7.83-7.86 (d, 1H), 7.52-7.94
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3.32-3.43 (m, 3H), 4.38 (s, 2H), 5.42 {s, 2H), 6.98-7,03 (t
1H), 7.08-7.14 (t, 1H), 7.29-7.37 (m, 2KH), 7.46-7.4% (d, 1H),
7.56-7.64 (m, 2H), 7.68-7.72 (d, 1H), 7.94-7.97 (d, 1H),
§.00-8.03 (d, 1R), 8.20 (s, 1H), 8.43-8.47 (d, 1H), 8.50 (s,
1H),
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NMR (300 MHz, DMSO) 8=1.81-2.09 (m, 4H), 2.88-3.20 (m, 2H),

3.22-3.36 (m, 3H), 4.34 (s, 2H), 5.48 (s, 2H), 6.83-7.03 (m,

3#), 7.098-7.12 (m, 1H), 7.25 (s, 1H), 7.50-7.66 (m, 3H),

$9-8.01 (d, 1H), 8.15 (s; 1H).
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NMR (300 MHz,

1.99-2.06 (m,

2.90-2.94 (m,
{(m, 2H), 4.11

DMSO)
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2H},

8=1.64-1.75 (m,
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1.90-1.95 (m,

2.72-2.80 (m,

3.72-3,80
4.75-4.78

{(m,

2H),

2H),

2H),
1K},

3.87-3.893
6.8%-7.00

(t,

1H), 7.08-7.14 (m, 2H), 7.35-7.46 {(m, 2H), 7.54-7.56 (m, 2H),

7.83-7.85 (m,

2H), 7.83

(s,

2H) .
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[
[
. #&5. 29~33
[
[ =

ESI/MS m/e INEE 9%
[ 11 . o~ HE %
[ [(M+1)"] (F 5tz mg)
[ 29 449 30 (18 mg) 92
[
[ 30 426 21 (12 mg) 94
[
: 31 513 4 (3 mg) 78
[ 32 421 65 (50 mg) 67
[
[ 33 426 73 (50 mg) 65
[
[
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NMR (300 MHz, DMSO) 8=1.61-1.72 (m, 2H), 1.87-1;95 (m, 2H),
2.04-2.11 (m, 2H), 2.70-2.78 {m, 1H), 2.88-2.92'(d,'2H), 3-71
(s, 3H), 5.39 (s, 2H), 6.86-6.89 (d, 1H), 6.96-7.33 (m, 6H),
7.43-7.46 (d, 1H), 7.55-7.58 (d, 1H), 8.43-8.45 (d, 1H), 8.51
(s, 1H).
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[

[

. #6. {|35~38

[

[ ESI/MS m/e INE %

[ 51 HE %

[ [(M+1)*] (JBohtl=mg)

E 35 465 13 (7 mg) 90

[ 36 479 12 (7 mg 87

[

: 37 461 6 (4 mg) 84

[ 38 456 46 (24 mg) 53

[

[

[
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2.19-2.23
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(mf 2H) ¢ 2-74"

2.82 (m, 1H), 2.93-3.00 ({(m,

7.41-7.69 {m, 4H),

7.58-8.00

NMR (300 MHz, DMSO) 8=1.62-1.74 (m, 2H), 1.50-1.95 (m, 2H),

2H}, 3.58

(s, 2H), 4.23-4.25 (m, 2H), 5.08-5,12 (t, 1H), 6.95-7.00 (t,
1H), 7.07-7.15 {(m, 2H),

(m, 1H).
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(

(

. #&7. #H40~45

(

: ESI/MS m/e w2 %

[ 1] . = R %

[ [(M+1)"] (5N 1= mg)

: 40 505 54 (46 mg) 99

(

[ 41 514 46 (19 mg) 96

(

: 42 528 52 (22 mg) 97

: 43 510 72 (29 mg) 95

(

[ 44 475 35 (14 mg) 66

{

: 45 592 65 (30 mg) 93

(

(
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NMR (300 MHz, DMSQ) 8=1.67-1.77 {m, 2H), 1.90-1.95 (m, 2H),
2.08-2.17 (t, 2H), 2.73-2.81 {m, 1H), 2.88-2.83 {(d, 2H), 3.49
(s, 2H), 5.38 (s, 2H), 6.95-7.10 (m, 3H),.7.24-7.35 (m, 23),
7.43-7.46 (4, 1H), 7.54-7.81 {m, 4H), 8.42-8.45 (44, 1H) ;
8.50-8.%52 (m, 1RH).
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[
[
[ ﬁ8.9147~52
[
[
ESI/MS m/e = 9
[ &1 . o - ME %
C [(M+1)"] (1F 541 mg)
[ 47 453 21 (12 mg) 57
[
[ 48 467 19 (12 mg) 65
[
: 49 444 51 (30 mg) 69
. 50 531 15 (10 mg) 72
[
[ 51 439 42 (22 mg) 74
[
: 52 444 74 (58 mg) 60
[
[
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[
[

. NMR (300 MHz, DMSO) 8=1.82-1-98 (m, 4H), 2.44-2.56 {(m, SH),
[ 2.67-2.78 {m, 1K), 2.81-2.83 (m, 2H), 3.15-3.20 (m, 2H),
[ 3.57-3.66 (m, 2H), 3.78-3.86 (m, 2H), 4.08-4.11 (m, 2H),
[ 4.29-4.33 {(m, 2H), 6.89-7.02 (m, 2H), 7.09-7.18 (m, 3R},
L 7.27-7.49 (m, 3H), 7.62-7.64 (d, 1H).

[

[

[

O
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[

[

[ #9. f§l 54~57

[

[ ESI/MS m/e R#E %

[ 151 B %

[ [(M+1)"] (Bohtzmg)

E 54 478 10 (8 mg) 82

[ 55 449 50 (58 mg) 80

E 56 445 23 (26 mg) 82

[ 57 470 11 (14 mg) 64

[

[

[

L

ODoDo0o0oo

ooo

0000000000000 D0O0O00DO0O00DO0DO0OO0DO0DOOooDOoOooaOn
OD00000000D000O0D0O00O0OO0O0O0O0OO0O0O0O
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O00000000D00O0O0D0O0O0O0ODODO0O0ODODOODODOOoDoOoOoooaOo
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(65) JP 2004-513127 A 2004.4.30

NMR (300 MHz, DMSO) $=1.53-1.%4 (m, SH), 2.07-2.14 {c, 2H),
-61-2.79 (m, 2H), 2.89-2.%% (m, 3H), 3.40-3.71 (m, 4H),
-77-3.85 {m, 2H), 4.05-4.08 (d, 2H), 6.95-7.00 (£, 1H},
-07-7.13 {m, 1H), 7.25-7.34 (m, 3H), 7.42-7.45 (d, 1H},
.53-7.56 (d, 1H), 7.74-7-77 (4, 1H) . 7.83-7.87 {m, 1H). |
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% 10. 5] 59~61

[

[

[

[

[ ESI/MS m/e INE %

[ 5 $E %

[ [(M+1)"] (Bohfzmg)

: 59 419 39 (46 mg) 85

[

[ 60 445 17 (24 mg) 81

[

: 61 415 10 (9 mg) 63

[

[

L

Ooo0O0oooao

000
goooooooooooooooooouoooto oo ooooooobooooooooo
ood0oooo0ooooooobooooaodao
gooooooooooooooooooooooooooooooooooooonodo
Ooo0oo0oooooooooodan
goooooooooooooooooogoooouooooooooobooooogooOgoo
goooooooooooooooocoooooooooooDoooooooooooo
goooooooooooo0oooobooooootoooooooboooboooooonooao
goooooooooooooooooogooooooooooooobooooooooao
gooooooooooooococooooooooao

Ooo0Ooooaod
gooooooooooooooooooooooooooooooooooooonodo
Ooo0o0oooo0oooOoooooooooboooOooao
goooooooooooooooooogoooouooooooooobooooogooOgoo
goooooooooooooooocoooooooooooDoooooooooooo
goooooooooooo0oooobooooootoooooooboooboooooonooao
goooooooooooooooooogooooooooooooobooooooooao
goooooooao

Oooooao



(66) JP 2004-513127 A 2004.4.30

NMR

(300 MHz, DMSO} 8=1.65-1.79 (m, 2H), 1.99-2.10 (m, 2H),
2.55-2.76 (m, 2H), 2.89-2.96 (t, 1H), 3.08-3.12 (g, 2H), 4.24
(s, 2H), 5.40 (s, 2H), 6.98-7.12 (dt, 2H), 7.29-7.39 (m, 3H),
7.44-7.47 (4, 1H), 7.55-7.6X1 (m, 2H), 8.06-8.08 {d, 1H),

L T T e T e T e T e T e T e B s e
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O 0Ooooo

Ooooooooooooooogoooog

8.43-8.45 (m, 1H), 8.49-8.51 (m, 1H).

Ooo0oo0ogano

O
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O

11, {5 63~64

ESI/MS m/e INE %
1 ME %
[(M+1)7] (Bohi-mg)

63 449 54 (50 mg) 51

64 432 21 (19 mg) 87
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JP 2004-513127 A 2004.4.30

NMR (300 MHz, DMSO) $=2.14-2.29 (m, 4H), 2.76-2.85 (m, 2H),
2.94-3.01 (m, 1H), 3.47-3.54 (m, 2H), 4.17 (s, 2H), 5.25 (s,

2H), 6.71-6.7% (m, 2H), 6.83-6.90 (dt, 1H), 6.87-7.03 {m,

2R), 7.48-7.56 (m, 2H), 7.75-7.78 (d, 1H), 8.09-8.12 (m, 2H),
8.15-8.19 {(m, 1H). ‘

ooooao
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0000000000000 000000000000000000000000000
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=& 11. 5 66~67

ESI/MS m/e I %
Bl HE %
[(M+1)7] (Bohil=mg)

66 463 17 (15 mg) 67

67 463 15 (13 mg) 76
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ESI/MS m/e IE %
151 HiE 9%
[(M+1)*] (Foht-mg)

69 493 17 (13 mg) 91

70 496 14 (12 mg) 75
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NMR (300 MHz, CDCl,)” §=1.65-1.80 {m, 2H),
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NMR

2.55-2,80
3.52-3.67

(s,

3H),
§.9%-7.10
7.56-7.58
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(300 MHz, CRCl,)
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{m, 3H),

4.03-4.10

2H),

3H),

8=1.73-1.80
2.99-3.10
3.52-3.67 5H) ,
2H), 4.18-4.23 (t,
7.17-7.22 (t, 13},
8.03-8.08 (m, 1H).

(m, 2H),

{(m, (m, 1H),
(m,
(m,
{m,

(m,
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3.18-3.33
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NMR (300 MHz, DMSO) &§=1.6-1.73 (m, 2H), 1.91-1.95 (@, -2H),

2.08-2.17 (t, 2H), 2.32-2.82 (m, 1H), 2.88-2.92 (d, 2H), 3.49

(s, 2H), 3.80 (s, 3H), 5.52 (s, 2H), 6.92-6.%6 (m, 1H), 6.93- 10
7.00 (m, 1H), 7.06-7.12 {(m, 3H), 7.23 (s, 1H), 7.36-7.38 (dg,

iH), 7.42-7.46 '(dd, 1H), 7.46-7.48 (m, 1H), 7.49-7.51 {m,

1H), 7.53-7.55 {(m, 1H), 7.56-7.59 {(m, 2H).
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NMR (300 MHz, DMSO) 8=1.66-1.77 {(m, 2H), 1.81-2.02 (m, 2H),
2.25-2.33 (t, 2H), 2.80-2.97 (m, 3H), 3.65 (s, 2H}, 5.42 (s,
2H), 6.98-7.10 (m, 4H), 7.31-7.33 (m, 2H), 7.59-7.62 (d, 1H),

7.68-7.81 (m, 2H), 8.09 (s, 1H), 8.45-8.48 (m, 2H).
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NMR (300 MHz, DMSO)
2.11-2.19 (¢,

6=1.58-1-70 (m, 2H), 1.8%-1.93 (d, 2H),
2H), 2.70-2.78 (m, 2H), 2.89-2.93 (a4, 1H),
3.02-3.07 (m, 2K}, 3.5C (s, 2H), 3.80 (s, 3H), 4.30-4.35
2H), 6.85-7.12 (m, SH), 7.18 (s, 1H),
7.53-7:55 (d, 1H), 7.59 (s, 1H).
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NMR (30C MHz, DMSO) 8=1.91-2.10 (m, 4H), 2.42-2.51 (m, 4H);
2.66-2.82 (m, 4H), 3.16-3.26 (m, 3H), 3.54-3.58 (m, 4H),
4.15-4.26 (m, 4H), 6.56-7.00 (t, 1K), 7.08-7.14 (¢, 1H), 7.18

{s, 1H),
1H),

7.42-7.45 (m,
7.95-7.%8 {d, 1H),

2H), 7.54-7.64 (m,
8.11 (s,

2H), 7.84-7.85 (m,
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NMR (300 MHz, DMSO) 8=1.85-2.0¢ (m, 4H), 2.61-2.6% (m, 2H),
2.89-2.98 (m, 3H), 3.16-3.24 (m, 2H), 4.17-4.21 (m, 2mH),
4.42-4.49 (m, 4H), 5.83 (s, 2H), 6.30-6.33 (dd, 1H), 6.56-
6.57 {m, 1K), 6.76-6.78 (d, 1H), 6.97-7.04 {(m, 2H), 7.11-7.16
(£, 1H), 7.20-7.24 (m, 2H), 7.36-7.41 (m, 1H), 7.46-7.5s (m,
2H), 7.64-7.66 (d, 1H).
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NMR (300 MHz, DMSO) 8=1.56-1.67 (m, 2H),
2.10-2.17 (t, 2H), 2.68-2.76 (m, 1H),
2.98-3.05 (t, 2H), 3.50 (s, 2H), 3.80
<H), 6.78.6.85 (m, 1H), 6.95-7.02 (dd,
2H), 7.16-7.19 (m, 1H), 7.28-7.32 (m,
7.51-7.54 {(m, 1K), 7.58-7.59 (m, 1H).
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1.87-1.91

2.88-2.92
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4.29-4.131
7.07-7.10
7.38-7.49
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NMR (300 MHz, DMSO) 6=1.65-1.73 (m, 2H), 1.90-1.%4 (4, 2H)

2.15-2.22 (t, 2H), 2.70-2.78 (m, 1H), 2.81-2.95 (m, 2H), 3.53
{s, 2H).~ 3.80 (S_, 3H), 5.45 (S, 2H)’ 6.83-6.89 (t, 1H), 6.95-

7.08 (m, 3H), 7.23 {s, 1H), 7.40-7.44 im, 2H), 7.%4-7.59 {m
2H) . | |
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NMR (300 MHz, DMSO) 8=1.56-1.73 (m, 2H), 1.76-1.8% (m, 2H)

2.11-2.18 {m, 2H), 2.62-2.82 {m, 1H), 2.50-2.93 (m, 2H), 3.51
(s, .ZH)‘ 3.81 (s, 3H), 5.11 (s, 2H), 6.40 (s, 1H), 6.76-6.92
{m, 1H), 7.07-7.10 (d, 1K), 7.22 (s, 1H), 7.36-7.43

(m, 2H),
7.46-7.59 (m, 3H), 7.72 (s, 1H).
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MMR (300 Mz, DMSO) 8=1.55-1.72 (m, 2H), 1.86-1.90 (m, 28)
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2.11-2.19 (t, 2H), 2.69-2.74 (m, 1H), 2.88-2.92
3.15-3.20 (t, 2H), 3.59 (s, 2H), 4.45-4.50 (t, 2H),
(m, BH), 7.37-7.67 {m, SH), 7.83-7.86
8.51-8.54 (m, 1H).
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NMR (300 MHz, DMSO) 8=1.60-1.68 {m, 2H), 1.89-1.93 (m, 2E)
’ r

2.10-2.18 (t, 2H), 2.65-2.80 (m, 1H), 2.89-2.53 {d, 2H), 3.50
{s. 2H), 3.80 (s, 3H), 5.50 {s, 2H), 6.81-6.87 (m, 1H), &.94.

€96 (m, 1H), 7.09-7.13 (m, 2K), 7.23 (s, 14), 7.36-7 44 (m
3H), 7.52-7.58 (m, 2H).
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NMR (300 MHz, DMSO)=1.70-1.82 (m, 2H), 1.%1-2.08

m,
2.66-2.73 (m, 2H), 2.83-3,10 {(m, 3H), 3.11-3.27 ;m,
3.44-3.64 (m, 4H), 3.76-3.75 (m, 1H), 4.18-4.22 (m,
4.42-4.46 (m, 2H), €.97-7.04 (m,” 2H), 7.12-7.15 (m,
7.22-7.25 (m, 1H), 7.37-7.41 (m, 2H), 7.852-7.54 (4,
7.€4-7.66 (4, 1H).
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NMR (300 MHz, DMSO)=1.65-1.75" (m, 2n) 1.90-1.85 (m

2.11-2.18 (t, 2H), 2.68-2.83 (m, 1H), 2.89-2.93 (m, 2H)
(s, 28), 3.81 (s, 3H), 5.33 (g, 2H) ’
7.17 (m, 4H), 7.42-7.55 (m, sH).
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NMR {300 MHz, DMSC)=1.61-1.783 (m, 2H), 1.%1-1.85 (m 2H)

i ! !
2.08-2.12 {(m, 2H), 2.72-2.82 {m, 1H), 2.91-2.94 (m, 2H)
3.52-3.62 (m, 2H), 3.81 (g, 3H), 5.14 (s, 2H), 6.38 (s, 1H),

6.95-7.00 (¢, 1E), 7.08-7.11 (m, 2H), 7.21 (s, 1H), 7.44-7.60
(m, SH), 7.69 (s, 1H}.
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NMR (300 MHz, DMSO)= 1.94~2.03 (m, 4H) ¢ 2.64-2.67 (m, 2H)
2.82-2.87 (m, 1K), 2.58-3.05 (m, 4H), 3.21-3.25% (
(s, 3H), 4.27-4.32 im, 2H), 4.48 (s, 2H), 6.73-6.77 {dd, 118)

€:85-7.04 (m, 3R}, 7.13 (s, 1K), 7.19-7.22 (m, 28H), 7.33.7 37
(m, 2H), 7.40-7.51 {m, 1K}, 7.533-7.58 (m, 1H).
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NMR

{300 MHz,

(83) JP 2004-513127 A 2004.4.30

DMSO)= 1.94-2.10

{m, ¢H), 2.63-2.70 (m, 2H),

2.86-2.98 {m, 3H), 3.22-3.26 (m, 2H), 3,79 (s, IH), 4.42-4,47

(m, 2H), 4.80-5.25 (m, 1H), 5.50 (s, 2H), 6.74-6.77 (é8g, 1),
§.93-7.2¢4 (m, 6H), 7.35-7.41 (m, 2E), 7.50-7.53 (dd, 1H).
oooao
0
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NMR {300 MHz, DMSO)= 1.60-1.76 (m, 2H), 1.91-1.85 (m, 21),
2.16-2.23 (m, 2H), 2.70-2.78 {(m, 1H), 2.91-2.94 m, 2H), 3.5¢

(s, 2H), 3.74 (s, 3H), 5.47 (s, 2H), 6.72-6.76 (dd, 18) |
6.92-6.95 (m, 1E}, 7.01-7.02 (m, 1H), 7.06-7.07 (m, 1H), 7.20

(s, 1H), 7.33-7.60 (m, 4H), 7.84-7.3¢ (d, 1H), 7.%4 (s, 1H).
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2.08-2.,18¢
2.95-3.04
4.25-4.30

07-7-10

(m, 2H),
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(300 MHz,

{m,

{(m,

(t,

(d,

1H),

7.58

O
O
O
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O
O

DMEQ) =
zH),
2H) ,

2H),

{s,

O0Ooo0oooao

O 0Ooogoo
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3.48 (s, 2H), 3.75 {s, 3H), 3.81 (g,

6

7.1

1H)

(84) JP 2004-513127 A 2004.4.30

1.55-1.66 (m, 2H), 1.87-1.9%2 {m, 2H)
2.53-2.74 {m, -1H), 2.87-2.91 {(m, 2H)
3H)

n

r
)

4

-72-6.75 (d, 1H), 6.96-7.01 (m, 3H),
6 (s, 1H), 7.32-7.3¢ (d, 1H), 7.42-7.45
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(85) JP 2004-513127 A 2004.4.30

NMR (300 MHz, DMSO)=1.86-2.02 (m, 4<H},

) 2.63-2.639 (m, 2H),
2.79-2,93 {m, 3H), 3.21-3.26 (m

. 2H), 3,79 (s, 3H), 4.43-4. 47
(m, 25}, 5.12 (s, 2H), 6.38 (s, 1K), 6.73-6.76 (dd, 1%),
6.85-7.04 (t, 1H), 7.15-7.16 (m, 2H), 7.22-7.25 (4, 1H),
7:35-7.40 (m, 2H), 7.50-7.52 (d, 1E), 7.56 (s, 1K), 7.63 (s,

1H) .
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NMR (300 MHz, DMSO)=1,78-1.91 (m, 2H), 2.13-2.18 (m, 2H),
2.28 (s, 3H), 2.54-3.12 {m, 3H), 3.,456-3.49 (d, 2H), 13.75 (e,
3H), 4.45 (s, 2H), 5.12 (s, 2H), &.34 (s, 1H), 6.76-6.79 (dd,
1), 7.10-7.18 (s, 4H), 7.39-7.¢¢ (m, 6H), 7.79-7.81 (4, 1H), 30
8.04-8.06 (d, 1H), 8.20 (s, 1H).
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NMR (300 MHz,

2,55-2.68

(m, 2H), 2.95-3.30

(86) JP 2004-513127 A 2004.4.30

CDC1l,)= 1.91-2.02 {m, 2H), 2.13-2.18 (m, 2H),

(m, 1H), 3.26-3.20 {m, 2H), 3.398

{s, 2H), 5.18 (m, 2H), 6.24-6.25 (4, 1H), €.30-6.31 {m, 1H)

§.90 (s, 1H), 7.08-7.13 (t, 1H), 7.20-7.50 (

{d, 1H), 8.1%-8.22 (dg, 1H).
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NMR (300 MH=z,

2.72-2.88

2H), 6.27-

1H), &.83
7.36-7.53

oooooao

O 0O0ooooog
Ooooooooo
Oooooooo
Ooooooog
O oo oooog
OO0 ogooooog
OOooooooo
Oooooooo
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Ooooooog

CDCl,) =1.95-2,
(m, 3H), 3.37-3.41

m, €H), 7.54-~7.5¢
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04 (m, 2H), 2.18-2.22 {m, 2H),
(m, 2H), 4,10 (s, 2H), 5.14 (s,

6.28 (d, 1H), 6.31-6.33 (dd, 1H), 6.83-6.90 (td,
(s, 1H), 7.07-7.11 (dd, 1H), 7.23-7.28 {d, 1H},

{m, 4H), 8.11-8.14

(dd, 1H).
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#* 13. 1 96~97

[
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ESI/MS m/e nE %
# - BE %
[(M+1)*] (/Foht=mg)
96 433 10 (6 mg) 98
97 463 16 (13 mg) 100
Dooooao
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: : ( 2-82-3.11 (m, 3H), 3.76 (s, 3H), 3.81 (s,
zH)g, £.02 (s, 2K}, 5.49 (s, 2H), 6.76-6.79 (dd, 1H), 6.92.
lH)9 (m, 3H), 7.08 (s, 1H), 7.35-7.05 {m, 2H}, 7.88-7.91 (d,
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& 14. 5199~100

(88)

JP 2004-513127 A 2004.4.30

ESI/MS m/e INE %
1 HE %
[(M+1)7] (|Fo5it-mg)

99 461 47 (28 mg) 67

100 491 15 (14 mg) 77
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NMR (300 MHz, DMSQ)=1.64-1.75 {m, 2H), 2,07-2.12 (m, 2H)

[
[

[

c 2:75-2.83 (m, 2H), 2.88-3.00 (m, 1H), 3.12-3.16 (d, 2H), 3.7¢
[ (s, 3H).. 3.82 (s, 3H), 4.08 (s, 2H), 5.29 (s, 2H), 6.37-¢ 43
| :
[

[

[

[

(m, 2H), 6.76-6.80 (dd, 1H), 6.99-7.07 (m, 2H), 7.18 (s, 1H),

7.40-7.43 (d, 1H), 7.55 (s, 1H), 7.90-7.93 (s, 1H).
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#F15. 1 102~105

[

[

[

[

[ ESI/MS m/e INE %

[ % . o - fE %

: [(M+1)"] (B5hi=mg)

: 102 445 24 (18 mg) 85

[

[ 103 445 38 (24 mg) 64

[

: 104 475 23 (18 mg) 98

[ 105 475 18 (14 mg) 74

[

[

[

(]
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NMR (300 MHZ, DMSO)=1'59-1.71 (ml 2H), 2-04"2.08 (m‘ 2H)’
2.69-2.77 (m, 2H), 2.89-3.10 (m, S5H), 3.77 (s, 3H), 3.81 (s,

3H), 4.02 (s, 2H) , 4.26—4.31 (tr 2HY, 6.74-6.77 (dd, 1H)
6.97-7.01 (m, 3H), 7.04-7.05 (d, 1H), 7.08 (s, 1H), 7.15-7.18

(m, 1H), 7.34-7.37 (4, 1H), 7.43-7.45 {dd, 1K), 7.88-7.91 (4,

1H) .
000D
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NMR (300 MHz, DMSO)= 1.86-2.10 (m, 4H), 2.73-2.80 (m, 2H)
2.90-2.59 (m, 1H), 3.05-3.12 (m, 2H), 3.30-3.34 (m, 2E)
4.40-4.48 (m, 2H), 5.53 (s, 2H), 6.83-6.90 (td, 1H), 6.95-

€.58 (td, 1K), 7.00-7.05 (t, 1H), 7.14-7,15 (m, 1H), 7.21-

7.26 {m, 2H), 7.39-7.44 (m, 3H), 7.55-7.58 (m, 1H), 7.64-7.69

(dd, 1H). '
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(91) JP 2004-513127 A 2004.4.30
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NMR (300 MHz, DMSO}=1.03-1.15 (m, 2H), 1.25-1.31 {m, 2H),
1.7872.10 (m, 2H), 2.69-2.81 (m, 1H), 3.00-3.16 (m, 2m),
3.78-3.83 (m, 5H), 5.29 (s, 2H), 6.79-6.86 (t, 1H), 6.95-7.01
(d, 1E), 7.09-7.15 (m, 2H), 7.38-7.46 (m, 3H), 7.53-7.84 (m
2H), 7.72 (s, 1H). '
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NMR (300 MHz, DMSO)=1.90-2.10 (m, 4H), 2.62-2.71 (m, 2H),
2.78-3.10 {m, 3H), 3.22-3.26 (d, 2H), 4.34-4.3% (m, 2H), 5.30
(s, 2H), 6.82-6.88 (t, 1K), 6.59-7.0¢ (m, 2H), 7.22-7.28 (m,
2H), 7.37-7.47 (m, 4H), 7.53-7.s5 (d, 1H), 7.64-7.69 {dd
1K) . :
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NMR (300 MHz, DMSO)= 1.84-2.02 (m, 4H), 2.77-2.87 (m, 3H),
3.01-3.06 (t, 2H), 3.10-3,18 (m, 2H), 4.29-4.34 (t, 2H),
8.42-4.46 (m, 2H), 6.79-6.88 (td, 1H), 7.01-7.07 {m, 2H),
7.10 (s, 1H), 7.20-7.25 (m, 2K}, 7.32-7.35 (dd, 1H), 7.41-
7.47 (m, 2H), 7.57-7.65 (m, 28).
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.82-2.02
3.21-3.25
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{m,
2H),
(ad,

4H), 2
3.79
1H),

(d,
§.72-6.75
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NMR (300 MHz, DM80) =1.06-1.31 {m, 4H), 1.98-2.1s (tm, 2H)
’ !

2.60-2.78 (m, 1H), 2.85-2.99 (m, 2H), 3.84 (s, 3H), 3.89-4.05
\m. 2H, 5.32 (s, 2H), 6.56-7.00 (m, 2H), 7.05-7.18 (m, 3H)
7.37 (s, 1H), 7.43-7.49 (m, 2K), 7.63-7.7g {m, 3H). ‘
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INDOLYLPIPERIDINE DERIVATIVES AS ANTIHISTAMINIC AND

ANTIALLEEGIC AGENTS

The present jnvention relates to novel indolylpiperidine
compounds  and pharmacclogically acceptable salts  therest
which have antihistamwinic and antiallergic activity and are
useful as medicaments for the treatment of brdnchial asthma,
allergic rhinitis, conjunctivitis, dermatosis, urticaria and
the ‘like. )

The present invention alsoc relates to a method Ffor
preparing the indolylpiperidine compounds and pharmacsutical
compositions useful for the.treatment of allergic disesases
and bronchial asthma which comprises an effective. amount of
the indolylpiperidine compound. 7

Several antihistaminic and antiallergic agents

rcontaining the indelylpiperidine core are known. Examples of .

indolylpiperidine compounds xepresentsd by the fellowing’

formula, where R = H, CH, CR™ and n = 2-¢, are described in
Arch. Pharm. 1996, 329(1), 2-10.

. ' ' <
: b
o}
OO

R

Furthermere, as compounds useful Ffor. the treatment of
allergic diseases, BP 224919 digcloses exawples represented

by the following formula :.

JP

2004-513127 A 2004.4.30
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R3
y
[ 3
W
\
2
(where R, = opt.subst.amino; RZ'= H, lower alkyl or aryl; R;
= H, NO,, opt.subst.amino, OH or lower alkowy; A = lower
alkylens; Q = H or halogen). :
Most of ' these qompounds‘ are characterised as '

antiallergic agents useful for treating allergic asthma,

rhinitis, copjunctivitis and urticaria.

Current antihistamines cannot be consgidered to be fully
satisfactory from a safery point of view and problems remain

with respect Eto .adverse yeactions such as ealeepiness,

- sedation,  hydrodipsia, mydriasis, palpitation and arrhythmia

"mediated through their undesirable penetrabion of the ventral

nervous system, antiacetylcheolinergic, activity, activiby

 against cardicovascular system and the like. Consequently, the

clinical need exists for antihistamines and antiallexgic

agents which are largely devoid of sedative and

cardicvascular side—effects.
The present invention mrovides novel indolylpiperidine

compounds having impreved antibistaminé : and. antiallergic

achivity.

The present invention also provides novel
indolylpiperidine compounds which due to their lack of

lipophilic properties are almost totally unable to penstrate

Cdnko the brain and bence lack sedative secondary effects. It

can alse he understeed that the compounds of the present

inventicn hawve reduced. cardiovascular side effects.

JP 2004-513127 A 2004.4.30
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A further object“,ive of the present invention is to
provide a method Zor preparing sald compounds.

Y¥et another objective is to provide a, pharmaceukical
composition comﬁrising an effective amount of said compounds.

S In accordance with the present "invention,

indolylpiperidine compounds repregented by the Iormula (I)

are provided:

RZ
W
0
W
wherein: 7
a represents an alkylene, alkyleneoxy, alkylenethio,

alkanovlene or hydroxyalkylene group:

- A? represents an alkylene;, alkyleneoxy, alkylenethio,

alkanoylens or alkyleneoxyalkylene group;

W represents a. phenylene, furanylemne or pyridinylene

grouwp which is unsubstituted or substituted by one or
more halogen atoms, alkoxy groups and/or alkyl groups;

W represents a 3-10 membered wmonocyelic or bieyelic
group contalning from 1 te 3 hetercatoms said group
being unsubstituted or substituted by one or more
halogen atems, alkyl groups, alkexy groups and/or oxo
gIoups; .

RY represents a hydrogen or halogen atom cor an alkyl,
alkeoxy or methylamine group; and

R represents a carboxyl group;

and pharmaceutically accaptable salts thereof.
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in the above formula (1), the alkyl, alkylene,
alkyleneoxy, alkylenethio, alkanoylene, hydroxyslkylens and
alkoxy groups mentioned in relabtion to the groups A", A%, W',
W and R' in the cempounds of the invention, may be branched
or strailght and preferably contain up 'te 7 and particularly
up to 5 carbon atoms. )

In the above formula (I), the 3-10 mewbered nonoeyelic
or bicyclic group containing from 1 to 3 - heteroatoms

weptioned in relation to the group W ‘may be saturated or

unsaturated including aromatic. In the monécyclic oxr bicycﬂ,{c

groups mentioned in relation to the group W, it will bas
understosd thak the -1, 2 or 3 hetercatoms are conbained
within the gyclic structure. In prefeired groups W the 1, 2
or 3 hcteroato_ms are selected from the group consisting of
oxygen, sulphur and nitrogen. In the more preferred gréups W
the monocyclic or.-bicyclic group hag frem 5 to § members  in
particular the monoceyclic or kicyclic group iz a monocyclic
group having 5 or 6 members or a bicyclic group having 9
menbers .

In the above forxmula (I}, the expression "one or more’
de'fining the nﬁmber‘ aof optibnal substituents present in the
groups W and W means from one to the number of substitutable
positions on  the chemical ™ moiety heing substituted.
Preferably, in cowpounds of the invention wherein the W
and/or W' groups contain substituents, the groups have from 1
- 3 substituents. In the compounds of the invention it is to
be understood that the substituents mentioned in relation ta
the groups W' and W may be at any substitutable positicn or
combination of substiturable positions on the chemical rndiet:y
being substituted. It will be understood that the phenylene,
furanylene or pyridinylene gfoup W omay bg substituted by 2*
and R® at any combination of substitutable ring positions
relative to each other, for example 1,2; 1,3; or 1,4, In

cempounds of ‘the invention wherein the pheaylens, furanylene

or pyridinylene group W' is further substituted, the further

JP 2004-513127 A 2004.4.30
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substituents may be attached at any of the ramaining ring

positions,

In the above formula (I) it will be understood that the
substitusnt RB* may be attached at the 4, 5, 6 or 7 position
of the indolyl nucleus. In preferred compounds of the
invention R* is atktached to the 5 or 6 position (';)f the
indolyl nuecleus. ’ :

Further [eatures and advantages of the present invention
will become apparént from the description of the preferred
compennds which follows, uwhen read in the light of the
attached Examples. ‘

In preferred compounds of the invention A' represents an

alkylene oxr an alkylensoxy group more preferably a O,

alkylene sueh as a mebthylene, ethylene or propylene group or

“a Cy.s alkyleneoxy group such as a merthyleneowny, ethjrlenaoxy,

praopylensoxy, butyleneoxy or pentyleneoxy group.

In preferred compounds of the invention reprasents a
(G &lkylense, Cie alkanoylene, -cz.-ﬁ alkylensoxy, C e
alkylenethio or C‘,_; alky;eqeoxyrrcl_s alkyiene group. In more

preferred compeunds of the invention A represents a

methylene, ethylene, preopylene, ‘bul:yl ene, ethanojlena,

propancylene, but‘anoylane . ethyleneoxy. p.ropy‘leneox.y B

butyleneoxy, - ethylensthio, propylemethio,. buytylenethio,

. ethylereoxyethylene or ethylensoxymethylene group.

In preferred compounds of the invention W' repressnts a
phenylene, Furanylens or pyridinylene group which ig

unsubstibuted or substituted by one or more, preférably one

Cor two, substituents selected frowm £luorine; chleorine ox

bromine atoms and mathyl and methoxy groups. More preferably
W represents an  unsubstituted phenylene, furanylens or
pyridinylene group or a phenylens group substituted with a

fluorine atom, bromine atdm or methoxy group. Most preferably

JP 2004-513127 A 2004.4.30



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

T2y

0

(104)

WO 02/36589 PCT/EP01/12450

W' represents an unsubstituted phenylene or a phenylene group
substituted with a methoxy group. :

In the preferrsd compounds of the dinvention. the
optionally substitubed 2-10 membered mwomocyclic or bicyolic
group containing from 1 to 3 hetercatoms specified in the

definition W is a dioxolanyl, dioxanyl, pyrazolidinyl,

‘isoindolinyl, benzodicxolanyl, tetrahydropyranyl,

‘tetrahydrofuranyl, oxetanyl, furanyl, thienyl, .pvrrolvl,

. pyridinyi, imidazolvl, dihydrothiazolyl, benzothiazolyl,
pyrrolidinyl, benzooxazolyl, benzothienyl, pyranyl,
benzofuranyl, isobengylfuranyl, ~ ckhremenyl, | pyrazolvl,

oxazolyl, isooxazolyl, furazanyl, disochromanyl, chromanyl,

pyrfolinyl . imidazolidinyl, imidazolinyl, pyrazolinyl,

pipexidyl, piperazinyl; indelinyl, morphelinyl, pyrazinyl,
pyrimidingl, pyridazinyl, indolizinyl, isoindolyl, indolyl,
indazolyl, - guinaszolinyl, isoguinazolinyl, guinolyl,
phﬁhalazinyl ... naphthyridinyl, gquinoxalinyl, gquinazolinyl o

* cinnolinyl group. More preferably the opticnally substituted

3-10 wmembered monccyc:lic'or bicyelic group containing from 1

to 3 heteroatome is a dioxoclaayl, dioxanyl, pyrazolidinyl,

“isoindolinyl, benzodickolanyl, tetrahydropyranyl,

tetrahydi-ofuranyl ., oxetanyl, . furanyl, thienyl; pyrrolyl,

pyridinyl, imidazolyl, dihydrﬁthiazolyl . benzothiazolvl,

" pyrrolidinyl or a benzooxazolyl group. More preferably the

" opticnally substituted 3-10 wmenbered momosyclic or bieyelic

roup containing frem 1 to 3 hetercatoms is a dioxelanyl,
any

E diomanyl, pyrazolidinyl, benzZcdioxolanyl, tetrabydropyranyl,

tetrahydrofuranyl. oxetanyl,. furanyl, thienyl, pyrreiyl,
pyridinyl, pyrrolidinyl or a benzooxazolyl group.
In compounds of the invention wherein the 3-10 memkered

monocyelic or bilcyclic -growp containing  from 1 Lo 3

‘hetercatoms epecified in the definition W' ig substituted,

the one or wmore sSubstituents. are preferably independently

JP 2004-513127 A 2004.4.30
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selected from fluorine afoms, chlorine atome, bromine atoms,
€, alkyl groups, C,, alkoxy groups and oxo groups. Most
preferably the substituents are SEIeEted from chlorine atoms,
;. alkyl groups, methoxy groups and oxo groups.

In particularly preferred coupounds of the invention the
optionally substituted 3-10 wembered mopocyclic or bicyclic
group contalning from 1 to 3 heteroatoms spacified in the
definition W is a 5 wembersd ring containing 1 or 2
hetercatoma and the ring is either umsubstituted or
substituted by a & alkyl group or a chlorine gxtoml .

In preferred compounds of the invention R' represants a

hydrogen, fluerine, chlorine or bromine atem or a methyl,

methoxy or methylawine group. Most preferably R' represents a

 hydrogen, a fluorine atom or a methoxy group.

More preferred compounds of formula - (I) are thDsn? in
which A’ represents a methylene, ethvlene or ethylenecxy
group; A° zrepresents a methylene, ethylens, propylene,
bu tylene, ethyleneoxy, propyleneoxy, ethyl ensoxysthylens,
e‘:hylegéoxyme.t'hylene., ethanoylene, butanoylene or a
propylenethio (propylsulfanylens) group; W represents an
unsubstituted phenylene,  furanyleme or pyridinylene group or

a phenylene group substituted wikth one or more fluorine,

" bromine or wmethoxy groups; W répresents a (1,3} -dioxolanyl,

(1,3) -diexanyl, 2,5,5-trimethyl-[1,3] -dioxan-2-v1,
. isoindolyl, 1,3Ldioxofl,3—dihydroisoindolinyl, 11,3}~
“benzodioxalanyl, | cetrahydropyranyl, tetrahydrokuranyl,

" oxat anyl, furanyl, thienyl, S-chlozrothienyl pyrrolyl.

pyridinyl, dimidazolyl, methylimidazolﬁrl . dihydrothiazolyl,
benzothiazolyl, pyrrelidinyl, pyrrolidinonyl, benzoxazolenyl,
phthalimideyl, benzooxazolyl, 2-oxcbenzooxazelyl or S-msthyl-

2-oxcbenzooxazolyl group; R"_. represents a  hydrogen, a

JP 2004-513127 A 2004.4.30
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fluorine atom oxr a methoxy group, for example a hydrogen atom
or a fluorine atom, and R® represents a carboxyl group.

More preferrved compounds of formula (I} are those in

which A% represents a wethylene, ethylens or 2athylensoxy

_group; s rapresents a methylane, ethylene, propylene.

butylene or & ethylenesoxy group: W represents - an
unsubstituted phenylens, furanyleme or pyridinylens group or
a phenylene .group substituted with ‘one or mere Eluorine,
bromine or methoXy groups; w represents a (1,3)-dioxolanyl,
{2,3) -dioxanyl, tetrahydropyranyl, tetrahy{irofuranyl R
oxetanyl, furanyl, thienyl, 5-chlorcthienyl, pytrolyl or a
pyridinyl group: R represents an hyd:c‘ogen, a flucrine atom
or a methoxy group and R? represents a carboxyl group.

The pharma'cologicé.lly acceptable salts of the compqunds
of the presernt’ invention represented by foxmula (I) may be
acid addition salts or alkali addition salts. Bxamples of the
acid addition salts include mineral acid addition salts such
as, for examole, hydroc‘:hloride, hydrobromide, hydreiodida,

sulfate, nitrate, phosphate, and organic acid addition salts

such as, for example, acetate, maleate, fumarate, citrate,
oxalate, succinate, tartrate, malate, mandelats,
methanesul fonate, and p-toluenesulfconate. Bxamples of the

alkali addition salts include inorganic salts such ag, Ffor

example sodium, potassium, .calecium and ammonium salts and

orgar.i'c alkali salts such as, for example, ethylenediamine,

sthanolamine, N,N-dialkylenethanolamine, triethanolamine and
basic amino acid salts. ) -
The compounds of the present invention represented by

the above-described formula *{r) may include enantlomesrs

depending on their asymmetry or diasterecisomers. The single

JP 2004-513127 A 2004.4.30
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isomers and mixitures of the iscmers fall within the scope of
<

the present invention.

The preferred indolylpiperidine coumpounds of the present
invention include the following compounds:
1. 2<{27[4—<1~[1,31d#oxclan»z~y1methy1-1H-indoI—3-yl)-
piperidin-1-yll-ethoxy)-benzoic acid
2. 2-(2- {4~ [1- (retrahydro-pyran-2-yimethyl) -1E~indcl-3-y1] -
piperidin-1-y1Y-sthoxy) -benzoic acid

3. 2—(2v[4—(;—pyridin—4—ylmethy1~leindol-3—yl)-piperidin-l-

yl] -ethoxy)-benzoic acid

4. 2-(2~{4-(1- (3-pyrzol-1l-yl-propyl) -1H-indol-3-v1] -
piperidin—l—yl}~ethqu)—benzoic acid ‘

5. . 2—(2—{4-{1—(3-thiophen;2—yl»propy1)—1H—indol—3»y1]-
piperidin-1i-yl}-ethoxy} -benzcic geid

g. 2-[2-(4-{1-[3-(1—methyl—lH—imidazoluz—ylsulfanyl)~propyl]—
1H-indel-3-yl}-piperidin-1-yl}-ethoxyl-benzoic acid

7. 2-(2-(4-{1-({2- (2,5, 5-trimethyl- [1,2) dioxan-2-yl) ~ethyl] -
1H-indol-3-yl}-pipexidin-1-yl) -ethoxyl -benzoic acid -

8. 2-{2-[4-(1-thicphen-2-yluethyl-1H-indol-3-y1l} -piperidin-1-

1] -ethoxy}-benzoic acid.

9. 2-{2-[4- (1-furan-2-ylmethyl-1E-indol-3-v1} -piperidin-1-
v1] -ethoxy}-benzoic acid
10. 2-(2-{4-[1-(2-oxo-2-pyrrolidin-1-vl-ethyl) -1H-indol-3-

¥11-piperidin-1-yl}-ethoxy) -benzoic acid
31. 2-(2-[4-(1-thicphen-3-ylmethyl-1E-inhdol-3-yl) -piperidin-
1-yl] -etheoxy}-benzoic acid

12. 2-(2-{4a~ (1~ (2-thiophen-2-yl-ethyl) -1H-indol-3-y1]-
piperidin-1-yl}-ethoxy) -benzoic acid ' : :
13. 2-(2-{4-{1-(2-thiophea-3-yl-ethyl)}-1H-indol-3-y1] -

piperidin-l-yl}-ethoxy)-benzolic acid
12, 2-{2-(4-{1-[3- (ketrahydro-furan-2-yl) -propyl] -1H-indol-3-

. y1}_piperidin-1-y1)~ethoxy]-benzpic acid

5. 2-(z-{4a-[1-{4~[1,3]diaxolan-2-y]l-butyl) -1H-indol-3-y1] -
piperidin-1l-yl}-ethoxy) -benzoic acid

16. 2-[2-(4-{2-{3-(benzo[1,3]dioxcl-5-yloxy)propyl] -1H-1indol -
3-y1l)piperidin-1l-v1l)ethoxylbenzoia aaid

JP 2004-513127 A 2004.4.30
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17. 2-[2-{2-{1-[3- (1,23-dioxo-1, 3-dihydro-isoindal-2-v1) -
propyl]flﬁ-indol-B-yl}*piperidin-i—yl)—ethcxy]—benzoic acid
18, 2~(2—[&"(1~benzo[143]dioxol~S-ylmethyl-lH-indolg3~yl)—
piperidin-1-yll -ethoxy}-benzoic acid

19. 2-{2-{4- [1- (5-chloro-thicphen-2-yluethyl) -1H-indel-3-yl]-
piperidin-1-yl}-esthoxy) -benzeic acid

20. 2-12-{2-{1- [4- (S-methyl-2-oxo-benzooxazol-3-yl} -bukyl]-
1H-indol-3-yl}-piperidin-1-vi) -athoxy] -benzoic acid

21, 2-(2-{4-{i-(3-[1,3]&iexolan-2-yi-propyl) -1i-indel-3-y1l] -
piperidin-1-yl}-ethexy) -benzoic acid '

22. 2-{2- (4-(5-fluoro-l-furan-2-ylumethyl-1H-indol-3-y1) -
piperidin-1-yl]-ethoxy]-benzoic acig

23. 2-¢2-{¢-[1-(2-[1,3]dicxclan-2-yl-ethyl) -1H-indol-3-y1] -
piperidin-1-yl}-ethoxy)-benzoic acid

24, 2- [2-{4-[1-{2-[1,3]Qioxolan-2-yl-ethyl} -6-Fluoro-1H~
indol-2-yl] -piperidin-i-yl)-ethowxy) -benzoic acid

25, 3-[4-{1-thiophen-2-ylmethyl-1H-indel-3-y3) -piperidin-1-

' ylmethyll-benzoic acid
28, 3~ [4- (l-pyridin-3-yluwethyl-1H-indol-3-v1) -piperidin-1-

ylmethyl] -benzoic acid

27. 3-{4-11- {5-chlore-thiophen-2-yimethyl) -1H-indol-3-y1] -
"piperidin-l-ylmethyl}-benzoic acid

28. 3-{4-11-(2-[1,31dioxclan-2-yl-sthyl) -1H-indol-3-y11 -
piperidin-1l-yimethyl)}-benzolc acid

28 . 3-{4-[1-(3-[1,3idickolan-2-yl-propyl) -1H-indal-3-y1]-

piperidin-1-ylwethyl]-benzoic acid

30. 3-f4-{1-pyridin-4-ylwethyl-1H-indol-3-y1) -piperidin-1-
ylmethyl] -benzoic agid .

31, F-i4-{1-I[3-{benzo 1, 3]1di0x0l -S-yloxy) -propyl] -15-indet-3-
yl}-piveridin-1-ylmethyl) -benzoic acid

32, . 3-[4-(1-[1,3]dioxolan-2-yimethyl-1H-indol-3-vl} -

piperidin-1-ylmethyll-benzoic acid

33. 3-[2- {1-pyridin-2-ylmethyl-1H-indol-3-yl) -piperidin-1-

‘vimethyl] -benzoic acid

34. 2-methoxy-5-[4- (1-pyridin-3-ylmethyl-1H-indol-23-y1) -

piperidin;lfylmethyl}-benzoic acid

JP 2004-513127 A 2004.4.30
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as. 5-{4-[1-{2-11,2)dioxolan-2-yl-athyl) -1H-indol-3-v1] -

piperidin-i-yluwethyl} -2-nethoxy-benzoic acid

38, 5-{4-{2-(3-11,3)dioxelan-2-yl-propyl) - 18- indol-3-y1] -

piperidin-l-ylmethyl}-2-methoxy-benzolc acid

a7. 2-methoxy-5- [4- {i-thicphen-2-yimetkyl-1B-indol-3-y1) -

‘piperidin-l-ylmethyl]—benzoic acid

3. 2-methoxy-5- [(4- (1-pyridin-4-ylmethyl-1E-indol-3-yk) -
piperidin-i-ylmethyl] -benzoic acid

39, ¢-brome-3-[4-(1-[1,3]dioxolan~-2-yImethyl-1H-indol-3-v1)-
Dlperldln 1-ylmethyl] -benzeoic acid

40, 4-browo-3-[4- {(1-pyridin-3-ylmethyl-1H-indol- 3 vi) -
'piperidin—l—ylmethyl] -benzoic acid

41, ‘é-biromo-?:-{é- [1-{2-[1;3]dioxolan-2-yl-ethyl) «1H-indol-3- -
v1l]-piperidin-1-ylmethyl}-benzoic acid

42, 4-bromo-3-{4-[1-[3-11,3)dioxolan-2~ yl propfl)—JH ~indol-3-

© yll-piperidin-1- -ylmethyl}- benzoic acid
43, 4-bromo-3- [4- (1-thiophen-2-ylmethyl~1H-1indol -3 y1)-

piperidin-1-ylmetayl] -benzcic acid
44. 2-{4- {5-methoxy-1- (2-thiophen-3~yl-sthyl)-1H-indol-3-y1]-
piperidin- l;ylmethyl }-benzoic acid
45, 3—(4—{1—[3—(benzo[1,3]dicxol—5-yloxy)—propyl]—1H-indgl~j—

_yl)-piperidin-1-ylmethyl) -4-bromo-benzoic acid

46, 2-flucxro-5- [4- (L-pyridin-3-ylmethyl-1g-indel-3-y1} -
piparidin-1l-ylmethyl] -benzoic acid ' '
47. - 5-[4-f1-(2-(1,31dioxolan-2-yl-ethyl) -1H-indol-3-v1] -
1:11:3:rid1n71-7ylmethyl] wszluorofbeﬁzoic acid

"2, 5-{4-{1-{3-[1,3]dickolan-2-yl propyl) -1 -indol-3-y1]-
piperidin-1-ylmethyl}-2-fluoro-benzoic acid ’ :
49. 2-fluore-5- (4~ {L-pyridin-4-ylmethyl-1H-indol-2-ylY-

plperldln 1-ylmethyl] -benzoic acid
0. 5-(4-{1-[3-(benzo{1,3]dlcxnl -5-yloxy) -propyi] -1H-indal-3-
vl} -piperidin—l-ylmethyl) -2-Eluczo-benzoic acid '

T 51, 5~[4-(1~1[1,3)dioxclan-2-ylmethyl-1H-1indol-3-y1) -

piperidin-1- ylmethyl] -2-fluoro-benzoic acid
53, 2-Fluoro-5-[4- (1 -pyridin-2-ylmethyl-1H-indol-3-y1) -
piperidin-1-ylmethyl] -benzoic acid
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53. 2-{2-{4-[1L-(tetrahydro-furan-3-ylmethyl) -1H-indol-3-y1l)~
piperidin-1-yl}-ethoxy) -benzoic acid

S4. 2-(2-{4- 121~ {2~ ~mozpholin-4-yl- ethyl} -1H-indcl-3-yli-
piperidin-1-yl}-sthoxy) -benzoic acid

85, 2-{2-{4- [1- (3-methyl-oxetan-3-ylmethyl) -1H-indol-3-y1}-
piperidin-1-yl}-ethoxy) -benzoic acid

56 . 2-{2-[4-{1-Furan-3-ylmethyl-1H-indol-3-v2) -piparidin-1-
y}] ~ekhoxy) -benzele acid

57. } 2-1{2-{4- [1- (2-pyridin- 2-yl ethyl) ~1H-indol -3~ yl}—
piperidin-l-yl}- ethoxy) benzolc acid

58. 3-{4-[1- {tetrahydro-furan-3 - ylmethyl)-lH—lndc; ~3- yl]-
piperidin-1-ylmethyl}-benzoic acid

59. 3-{4-[L- (3-methyl-oxetan-3-ylmethyl) -1H-indel-3-y1] -
piperidin-1-ylmethyl]-benzoic acid ' )
50. 3-{4-[i-{2-thiophen-3- YL~ethY1)~lH lndol-a—yl] -piperidin-~-

S 1- yimgthyl} benzeie acid .

&Y. 3-[4-( 1wfuran~nylmethyllekindcl-3-yl)—piperidin—l—
ylmﬂthyl] -henzoic acid

.62, - [4-{1-pyridin-3- ylmathyl 1H-indol-3-v1} plperldln 1-

ylmethyl] nicotinic acid

- «{4—[l—(2—morpholin:4~yl—ethyl)—lH—indol—3;yl]-

piperidin-Ll-ylmethyl}-nicotinic acid

64 . -[47(1¥thiophen~?-ylmethylulﬂ-inaol—afyl)—piperidin—l—
y methyl] ~picotinic acid

65A 3- [4 [1-(58-chloro-~ thLophen«Z ylmeLhyl) ~&- Lluoru LH indol-
3-v1] plperlﬂlﬂ 1~ vimethyl}-benkoic acid ’

.66, 3-{4-[&-Flucro-i-(2-thiophen«3-~ “yl- ethyl) iH-indel-3-y1l--

piperidin-1-yimethyl}-benzoic acid

£7. 3-{4- [§-Fluore-1-(2-thiophen-2-yl-ethyl) -1H-indol-3-y1]-
piperidin-1-ylesthyl}-benzoic acid

68. Zamethoxy—5§(4-[1-(2-thiaphenJ2—y1~ethy1)—1H—indal~3«y1]*
piperidin 1-ylmathyl}-benzoic acid

9. - 5-{4-[6-flucro-1-{2-thiophen-2-yl-ethyl) -1H-indol-3- yl]-
piperidin-l-ylwethyl}-2-merhdéxy-benzoic acid,

79. 5-{¢-{6-fluore-1- {2-morpholin-4-y1l-sthyl) ~1H-indol-3-y1] -

piperidin-1-ylmethyl}-2-methoxy-bensoic acid
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7L, 5-{4- [1-(2-11,4]dioxan-2-yl-sthyl) -1H-indol-3-yl] -
piperidin-L-yimechyl}-2-wethoxy-benzoic acid

2. 3-{4-[1-{2~[1,4]dioxan~2-yl-ethyl) -1H-indol-3-yL] -
piperidin-1-ylmethyl]-benzoic acid

3. 2-methoxy-5- (4~ (1-thiophen-2-ylmethyl-1H-indol-3-y1) -
piperidin-l-ylmethyl] -benzoic acid

74 4-pbromo-3-(¢-{l-pyridin-4-ylmethyl -1H-indol-3-¥1) -
pipexidin-1-ylmethyl) -beazoic acid

75. 2-methoxy-%-{4-[1- {2-thiophen-3-yl-=thyl) -1H-indol-3-y1] -
pipexidin-l-ylmathyl}fbaﬂzoic acid :

76. 3-[{4- [L-(2-morpholin-4-yl-ethyl) -1H-indol-3-y1] -
piperidin-1-ylmethyl}-henzeic acid

77, 2-[2-(4~{1-[2- [benzo(1l,3)dioxol-5-yioxy) -ethyl]) ~1H-indol-
3-yl}-piperidin-1-yl) -ethoxy]l-benzolc acid

78.  5-{4~[6-£lucro-i- (2-thiophen-3-yl-kchyl} -1H-indol~3-y1] -
plperidin-1-yimethyl}-2-methoxy-benzoic acid

73. 5-{4-[l-(5vchloro«thiophen~2—ylmethyl)—67f1u0x0—1H~inéol—
3-y1) -piperidin-1-yluethyl}-2-nethoxy-berzoic acid

80, 5-[4-{6-fluoro-1-Ffuran-3-ylmethyl-1H-indol-3-y1) -
piperidin~1fylmethyl]fﬂ—mEﬁthy—benzDic acid

BL. 3-{4-(1-({2-pyridin-2-yl-sethyl)-1H-indol-3-y1]~piperidin-
1-ylmethyl}-benzoic acid

3z2. 5-[4- {6-Fluore-l~thiophen-2-ylmethyl-1H~indol-3-y1} -
piperidin-l-ylmethyl]-2-methoxy-benzoic acid

832, 3. [4-({1-Furan-2-ylmethyl-1H-indol-3~v1) -piperidin-1-

ylmethyl] -benzcic acid
84 . 2-{2-{4-{1-{2-[1,4]dioxan-2-yl-ethyl}-1H-indol-2-y1]-

* piperidin-ityl)-ethexy) -benzoic acid

85, §- (2= {1-furan-2-ylmethyl-1H-indol-3-y1) -piperidin~1-
vimethyl] -2-methoxy-benzolec acid .
88, 5-[2- (1-Furan-3-ylmethyl-1H-indol-3-v1) -piperidin-1-
ylmethyl]-2-meehaxyfb¢nzoic acid )
87. 3-{4-[5-methoxy-1-(2-thiophen-3-vi~ethyl)-1H-indol-3-y1l-
piperidin-1-ylmethyl}-benzoic acid

88. Z-{2-{4-{S-methoxy-Ll-(Z-thicphen-3-yl-ethyl)-1HE-indol-3-

‘y1l] -piperidin-1-vl}-ethoxy) -benzoic acid
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89. 2-{2-[4-(5-methoxy-1-thiophen-Z-ylmethyl-1H-indol-3-y1)-
piperidin-1-vi] -ethoxy}-benzoic acid

s0. 3-[4- (S-methoxy-1-thiophen-2-ylmethyl -1H-indol-3- yl)f
piperidin-l-ylimethyl] -bensoic acid .

1. 2-methoxy-5- {4- [S-methoxy-1- (2-thiophen-3-yl-ethyl) -1H-
indol-3-yi] ~piperidin«l.-'ylmethyl} ~benzoic acid

S2. 2-{2-[4- (1-furan-3-ylmethyl-5-methoxy-1H-indol-3-y1l) -
piperidin-1-yl] -ethoxy}-benzoic acid

93, ’ 3-{4- {1-furan-3-ylmecthyl-5-methoxy-1H-indol-3- yl) -

piperidin-i-ylmethyl] -benzoic agid

94 . 2-[4-(1-furan-2-ylmethyl-1H-indol-3~ yl) -piperidin- -
ylmethyl] -benzoic acid } '

a3. 2-14-(6-fluoro-1-furan-2-ylmethyl-1H-iadol-3-y1) -
piperidinrl—ylmethyl] -benzolc acid

36. -[¢-{6-fluora-% -furanm“—ylmethyl—lH—indol—3—yl) -
piperidin-21 ylmel:hyl] ~benvolc acid

- 87, g-[4~{6-fluoro-1-furamn-2- ylmethyl 1H-indol-3-y1) -

piperidin-1-ylmethyl]-2-methoxy-benzoic acid |
88. 4-methoxy-2- [4-(5-methoxy-1-thiophen-2-ylmethyl-1H-indol-
3-vl} -piperidin-1-ylmethyl] -benzeoie acid '

99, 2- [4- (B-methoxy-Ll-thiophen-2-ylmethyl-1H-indol-3-y1) -

piperidin-l-ylmethyl] -benzoie acid

1G0. ¢ 2-methoxy-5- [4- (S-mathoxy-1-thiophen-2-ylmathyl -1H-
indol-3-y1) -piperidin-1-ylmethyl] -benzoic acid

101. 2- [4- (1-furan-2-ylmethyl~-5-methoxy-1¥-indol-3-y1) -
piperidin‘l»ylmethyll -4-methoxy-benzoic acid

102, - [4- (1-furan~2<ylmethyl-5S-methoxy-1H-indol-3-v1l) -
piperidin-1- ylmethyll -benzoic acid

103, = (4« (i-furan-2-ylmethyl-5-methoxy-1H-indel-3~ yl)-
piperidin-1- ylmethyl.-benzoﬂc acid

104. - [4-{1-furan-2-ylmwethyl-5-methoxy-1H~ rudol 3-vi) -
piperidin-l vlmethyll-2-methoxy-benzoic acid

105. 2-{2-[4-{1-furan-2-ylmethyl-5-methoxy-1H-indol-3-y1l) -
piperidin-1-y1]-ethoxy) -benzoic acid

106. 4-mechoxy-2-{4- [S5-methoxy-1-(2-thiophen-3-yl-ethyl)-1H-
indol-3-v1l] -piperidin-l-vimethyl)-benzoic acid
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107. 2-{2-[4a-{6-fluoro-L-thiophen-2-ylaethyl-1H-indol-3-y1)
piperidin-i-yll-ethoxy}-benzoic acid

108. S~ [4-({6-fluoro-1-thiophen-3-ylmethyl-1H-indol-3-v1) -
piperidin-1-yImathyl]-2-methoxy-benzeoic acid

109. 2-{2-[4-(6-fluorc-l-thiophen-3-ylmethyl-1H-indol-3-y1) -
piperidin—l-yl]—ethoxy}«benzoic acid

110, 2-[2-{a-[5~fluwro-1- {2-thicophan-3-yl-ethyl) -1H-indal-3-
¥1] -piperidin-1-yl]-ethoxy) -benzoic acid

111. 2-{2-{4- [L- (5-chlore-thiophen-2-ylmethyl) -6-flucre-1H8-
indal-3-y1) -piperidin-1-y1}-ethoxy) -benzoic acid
112, 2~{2—[4—(6—f1uoro#1—furan—3—ylmethylflﬂ—ind0173¥yl)~

 piperidin-1-yl] -ethoxy}-benzoic acid

113. 2-{2-[4- (5-methoxy-1-thiophen-3-ylmethyl-1H-1indgl-3-y1) -
piperidin-1-yl] -ethoxy}-benzoic acid '

11la. 3—[4—(S-methoxy—l—thiDphén—B—ylmethylle«indol~3fyl)f‘

piperidin-L-ylmethyll -benzoic acic .

115, 2-{2-{4-[1L-(5-chloro-thiophen-2-ylmethyl) -5 -methoxy-1H-
indol—Bryl]-piperidin-l—yl}-ethoxy);benzoic acid

iis. 3-{4-[1-{5-shloro-thiophen-2-yimethyl} -5 -methoxy - 1H-
indol-3-yl) -piperidin-1-ylmethyl)-benzaic acid

137. 2-mathoxy-5- [4- (1-thiophen-3-ylnethyl-1H-indol-3-v1) -
piperidin-1l-ylmethyl] -benzeoic acid

1lg. 3-[4-{i-thiophen-3-ylmethyl-1H-indol-3-v1} -piperidin-1-
vimethyl] -benzoic acid

113. 5-{2-[1- (S-chloro-thiophen-2-ylmethyl) - 5-methoxy-1H-
indol-3-yl]-piperidin-1-ylmethyl}-2-mathoxy-benzoic acid
120, 3-{4-[5~methoxy-1- (2-thiophen-2-yl-ethyl) -1H-indal-3-

y1] -piperidin-1-vimethyl }-benzoic acid

- 121, 2—m¢thoxy-5—(4—[Sfmethoxy—l—(2vthiqphen—2-yl-ethylj~1H-

indol-3-yl]-piperidin-Ll-ylmethyi}-benzoic acid

In accordance with another embodiment ©f the present
invention, it provides a process for preparing a compound

represented by formula (I}, comprising the hydrolysis of a

compound of Formula (VI)

JP 2004-513127 A 2004.4.30
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R Y
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Y
w

wherein A', 2%, W', W and R' are as defined above and R® is =a

-COOR' group wherein R represents a C,-C, alkyl group.

The nowvel indolylpiperidine compounds of the prasent
invention represented py foxmula (I} can and preferably are

preparad according to Scheme 1,

2004-513127 A 2004.4.30
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Scheme 1
5 '+ 'The piperidine d&erivative of general strzuckure (IT)

wherein R* is as defined above, is alkylated with 2 reactive

'intermediate of general formula {(III):

CX-AP-w-R?
10 : " (IIT)

wherein A' and W' zZre as defined above, R® is a -COOR' group

cwhere R'is a C,-C, alkyl group and X is = leaving group such

JP 2004-513127 A 2004.4.30
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as a chlorine or bromine atom, or a methane =ulfonate, p-
toluene sulfonate or benzens sulfonale group.

The reaction is preferably carried out in an inert
organic solvent .such a&s toluene, dioxane or methyl isobubtyl
ketcne, at a temperature between 80°C and 120°C and in ths
presence of an inorganic base such as an alkali metal
carbonate or bicarbonate.

In the reaction, the corrssponding alkylaticn procuct of

‘ general formula (IV) is formed:

Compound (TVv} is alkylated on the indele nitrogen with a

reactive intermediate of general formula (V) :

X-n-w
v)

wherein X is a leaving group such as a chlorine or bromine

atom, or a methane sulfonate, p-toluene sulfonate or benzene

sulfenate group and A and W' are as defined above.

The reachkion is preferably carried out in an inert
organie solvent such a8 dimethylformamide, tetrahydrofuran or
ethyl ether, at a temperature. between 0°C and 80°C in'the
presence of an ineorganic base such as sodium hydride or
sodium amide. In the reaction, the corzesponding alkylation

product of general formula (¥I) is fermed whersin R*, R*, W,

Al and »? are as defined above.

2004-513127 A 2004.4.30
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Usually, én excess of the reagents is emplayed in bath
alkylations to ensure cﬁn@lete reaction. In such cases, =a
5 polymer, such as methyl isecysnate polystyrene or/and 3-{3-
mercaptophenyl) -propanamidomethyl | polystyrene may be
convenliently added Lo react with the excess reagsant. ’
Isolation of the products from reactions where a polymex
bound reagent has been used is greatly simplified, reguiring
10 ‘only filtration under reduced pressure. The product Erom
these reactions may be purified by solid phase extraction,
using a guitable sdrbent, such as Varian SCX, or Varian C18.
Following a . different pathway (see Scheme 1), the’
. ‘piperidine of compound (IT) is protected at its resactive
15 piperidine nitrogen atom by a suitable protecting group .such
ag by forming a carbamate moiety (the eth;;rlca_rbama&:e is shown
by way of example) to give compounds of general structure
(VII) wherein R" is as dsfined above. This reaction is
preferably carried out in methylenechloride or chloroform as’
20 a solvent in- the presence of triethylamine and ethyl

chlorcformate at a temperaturs between ~20°C and 30°C.

Fﬂz Et
M,
L2 3
. (st}
H
25 Compound ({vII) is alkylated on the indole with a

reactive intermediate cf general fui’mula (Vi
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X-BP W
(")

wherein ¥ is a leaving group such as a .chlorine or bromine
atom, or a methane sulfonate, p-toluene sulfonate or benzene
sulfonate group and A’ and W' are as defined above. '
This reaction is preferably carried out in an inert
organic scolvent such as dimeihylfcrmamide, tetranydrofuran or
ethyl etcher, at a temperatuie between 0°C and 80°C in thes

presence of an inorganic base such as sodium hydride ox

‘sodium amide. In the reaction, the corresponding alkylation

product of general Lormula (VITI) is forwed wherein R*, W and

A? are as defined above.

£0,E
N

(v

L

o

Compound (VIII} is deprotected in the appropriate manner

fox the protecting gxeup selected in the previcus step. For
the exemplified carbemate group this can ke by boiling in the

presence of an excess of sodium or potassium hydroxide in an

alcoholic solvent -such as ethanol, isopropancl or n-butanol

Tak a . temperatures bpefween §0°C and 180°C. Further

neytralisation with an inorganic acid such as hydrochleric ox

sulfuric acid, leads to a compound of gemersl structure (IX)

wherein R, A* and W’ are as defined above.

JP

2004-513127 A 2004.4.30



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

30

(119)

WO 02/36589 PCT/EP01/12450
21

=

e
P
=

Further alkylation o©f compound {IX) with a reactive

" intermediate of general formula (III) gives a compound of

general -structure (VL)

X -a -w-r

(x17)

wherein R, A', A% W' and W are as defined above, R’ a -COQR'
group whers R' is a ¢,-C, alkyl group and ¥ is a leaving group

‘such as & chlorine or bromins 4atom, ox a methane sulfonate,

‘p-tolusne sulfonate or benzene sulforate group. The reaction,

18 preferably carried out in ap inert organic sclvent such a‘xs
toluene, dioxans or methyl isobutyl‘katone, at a temperature
between 80°C and 140°C im the preeence of an incrganic base
such as an alkali metal carbonate or bigarbonate.

compounds of general formula (VI) where R® represents an
alkyl 'sster are treated with sodium or potassium bhydroxide
and further neutralisation with an inergenic acid such as

"hydrochloric * or sulfuric acid provides the corresponding

indole derivative of formulad (I) where E' iz = carboxylic

acid. The zreaction is preferably carried out in a solvent

such as methanel, ethancl, tstrahydrofuran oI a0 agquecus

mixture of one of the above wentioned solvents ab its boiling

point.
Occasionally, the compounds of the present invention are

purified by preparative HPLC-MS. In these cases, a Gilson-

Termogquest HPLC-MS 1s used with €-18 preparatgive - columms’

JP

2004-513127 A 2004.4.30
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{5um, Lx5 cwm, Waters) and using watexr/formi¢ acid 0.1% as

wmobile phase.

The piperidine derivatives of formula (II) can be
prepared from the 4-piperidone as diseclosed . in the literature
(7. ‘Med. - Chem. 1892, 35, 4813-4822). The reactive
intermaediates of general formuila {IrT) are either

commercially available or they can be prepared as disclosed
in the lirerature or their preparation is included in the
present inventlion.

Also included within the scope of the present invention

' dre pharmaceutical compositions which comprise, .as the active:

ingredient, ak least one indolylpiperidine derivakive of
general formula (I}, or a pharmacclcgically'—acceptable salt

thereof, in assoqiatidn with a pharwmaceuntically-acceptable

carrier or diluent. Preferably the conposit'j.on iz wede up in

‘a form suitable for oral, or parenteral administration.

The pharmaceutically-acceptable carriers .or diluents

which are mixed wikh the active compound . or compounds, or’

galts thereof, to form the composition of this invention are
well-known “per sa+ and the actual’ excipients - used depend

“inter alia” on the intended method of administration of the

compositions . Compos;tions of this- invention’ are preferably
. adapted For . oral administration. Iin this case, the
‘composition for oral administration may take the Eorm of

 tablets, capsules or effervescent |granules or liguid

prepavations such as elixirs, syrups or suspensions, all

" containing one or wore compounds of the invention; such

preparabions may be made hy methods well known in the art.
The diluents wkich may ke used in the preparatiops of
the compositicns include these liguid and solid diluents
which - -the active ingredient is mixed together with colouring
or flaveuring agents, 1f desired. Tableis or capsules may
conveniently contain berween 0.2 and 500 wg, preferably Erom

JP 2004-513127 A 2004.4.30
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0.3 to 100 mg, of active ingredient or the eguivalent amount

. of a pharmacologically-acceptable salt thereof. The compounds

may be incoerporated inte pellets coabed wikh an appropriate
natural or synthetic polymers known in the art to produce
sustained release characteristica or incorperated with
po'lymers into taklet form ==] produce Lhe same
characteristics. .

The -liguid composition adapted Eor oxal use may be in

the form of sclution or suspension. The solution may be an

'aqueous " golution of an agid addition salt of the
indolylpiperiding derivative in association with, for

example, sucross wr sorbitel to form a syrup. The suspension

.may comprise am insoluble or miczo encapsulated- form of an

‘active compound of the invention in agscciaticen with water of

other bharmaceuticallyfacceptable iiguid medium together with
a suspending agent or flavouring agent. .
" Composition for parenteral injection may be prepared

from soluble salte of the indolylpiperidine derivative, which

cmay or may not be freeze-dried and which may be dissoived in.

wabter or an appropriate parenterzl injectable fluid.

In buman therapy, the doses of the compound of general
formula (T} depend on the desired effect and duration of
treatment; adult doses, are geneﬁ:ally between 0.2 mg and 500
my per day and preferably between 0.5 mg and 100 mg per dav.
In general, the physician w.j.ll decide the dos'ing regime
taking inte account the age and weight of the patient being
treated. !

Pharmzaological Action

T

'fhe following examples demonstrate the excallent
pharmacological activities ¢f kthe compounds of the present
invention. The results of (1} Histamine-H, receptor binding
agsay,  (2) Histamine-induced sgkin vascular permeability in
rats wikh the wonikboring of antiallergie activity, {(3) H; ex

vivo binding studies in mice with the monitoring of degree of

JP 2004-513127 A 2004.4.30
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penztration into brain and (4) wmeasurement of blood pressure
and heart rate in conscicus unrestrained hypextenszive raks
with the wmonitoring of cardicvascular effects, were obtaihed
2z described below.

(1) Histamine-H, receptor binding assay

Binding to the hiE.tarm'.nE—H1 receptors was performed in
guinea pig cerebellum mewbranes as' described previocusly
{Chang et al., 1979). Briefly, the membrane suspensions
{le0pg/ml) were incubated at 20 °C with 0.7 nM [H)-
mepyramine and different concenbrations of the test compounds
in a fipal volume of 250 pl. Binding reactions were
terminated by Filtration after 30 min of incubation and the

bound radicactivity was detcrmined. The specific binding was

meagured. in the presence of 10 pM of promethazine. The:

affinity of each Lest compound to the receptor was

‘determined by using at least six different concentrations run

in  duplicakte. UIC,, values wers obtained by non-linear
regression by use of SAS on a DEC AXP computer.,

Table 1, Histamine-H, receptor binding assay

Compound Binding te receptor H, (IC”; nﬁ)
Cetirizine . Zze
Fexcfenadine 214
1 ) ‘ 200
3 o 267
6 - ‘ 463
5 ) 98
11 ) 400
12 ' 43
13 k ) ‘ 53

JP 2004-513127 A 2004.4.30
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.16 78
19 - 120
21 235
22 e
23 354
[—4 24 51
w - 25 90
28 205 ]
50 155
Aﬁq_m‘smsf 135
73 Cas B
75 52
77 118
78 ) 65
79 150
80 LES
B2 91
85 101
86 155
88 51
86 107 o
110 23 )
112 31 Al

Gur results -

show that the compounds of the present

‘invention have affinities for the Hy receptozs very similar

te the reference compounds.

JP 2004-513127 A 2004.4.30
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(2} Histamine-induced skin vascular permeability in rats

. Male Wistar mpats (180-210 ¢} were treated orally with
the test compound or wvehicle. 1, 4, 8 and 24 hours later,. the

rats were lightly anaesthetized with ether. The cutaneocus .

reaction wes induced by two .intradermal injections of S50 pl
of histamine ({100 pg/ml) ontc the back, followed by a
intravenous injection of 3 ml/ky of Evan's Blue (5 mg/ml),

“both dissolved in salins. 'Sixty min later, the rakts were
"killed by cervical dislocation and the back skin dissecred

free. The diameter (in wmillimetres) of the papule was

measured in twe directions and the area was  calculated.
o

‘Results are given as the % of inhibition at a given dose

compared with the wehicle treated group.
The compounds disclesed in examples 22, 23, 24, 73, 75,
78, 79, -86, 82, 85 and 86 show an inhibition > 50% of the of

.the histamine dinduced skin wascular permeablity at the dose

of 1 mg/Kg 4 - hours aftexr adwministraticn. In the same

.experimental conditions, cetirizine shows an inhibition of 7%
“whereas fexofenadine shows & neglj.giblé inhibition.

(3) H; ex vive kinding studies in mice

The assay was performed esseatially as " described by
Leysen ek al., with the folllowii}g ‘rr\odificationsA Qvernight
starved male Swiss 2lbino mive (21:2 g) were treated orally
vgith different doses of the test compounds {10 m“.‘L/kg,‘p;o‘)
and . 80 wminutes later were killed. The whole brain was
dissected out and homogenized in 10 wml of ice-cold 0.05 M
Na'/K' phosphate buffer (pd 7.4). A 1 ml aliguot of the
nomogenate  was incubated,. in tvriplicata, with 0.1 ml
[’H}»mepyramine “ (2 ndM fimal concentration, 27 Ci/mmel,
Amersham) ‘duri'ng 40 minuzes ét 30°C. The ['H]-mepyramine
baund to the membranes was determined by immediake filtratieon
af the homogenates under vacuum onto the glass fibre filrers
{Whatwan GF/B) folleowed by three rapid rinses with S ml of

‘zold | buffer  containing  10pM  cold  mepyramine. The

JP 2004-513127 A 2004.4.30
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radioactivity bound in the filters waz determined by liquid
scintillation spectremetry. The non-specific binding was
dstermined by treating the animals with 30 wg/kg f).o,

' D-chlorpheniramine maleate. Mice treated with vehicle

(methylecellulose 0.5% and tween 0.1%) were used to determine
the total binding. Results are exprezsed as the % of specific
inding at & given dose of the test compound.

The compounds of the present invention display liktle ox

no penstration through the blood brain barrier.

£4) M'easﬁrament of bleaod pressure and ‘heart wate in
Vconsciou‘s unrsstrained hypertensive rats .

Adult male. spontaneously hypertensive rats- {SHR) were
operated wpon in order to implant blood pressure sensors in
the abdominal acorta just above the iliac bifurcation. after

recovery fLrom spacsthesgia, rats were housed individually in

cages placed on radio-frequency receivers. Amoxycillin (15
cwg/kg,  i.m., . after surgery) was administered to pra{/ent

infection. The rats were allowed to recover -for at least 2

weeks after transwitter implantation. Arteria‘l blood pressure
and heart rcate were recorded and ‘analyssd.by Dataquest V
system (Data Science, St. Paul, M.N) The znimals wezre kept on
a 13:12 hours light-dark eyecle during the entire récording
period. After 18 hours of Ffasting ‘with water “ad " Libitumr,
the animals received drugs orally and weré then given Lood.

} Hemodynanic recordings were taken evéry 15 minutes, starting

4 hours hefore drug administration and coptinuping up to 24
hours after. Each recording lasted 10 geconds, and the

hémodynanic values of all cyeles within this period warsa

averaged. A1l the animals received =all the treatments,
betwsen sdmipistrations in the same zat, there was a seven
day wash-out period, and a completé recovery to base-line
values was ascertained. The effects of treatments onl mean
arterial bleod pressure and heart rate were determined with
one-way analysis of variance (ANOVA). A F value < D.05. was

considered statistically significant.
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The compounds of the present inveption have little or no
effects on blood pressure and heart rate at doses from 2 to
30 mg/kg.

From the above described reaults it will be understood

that that the compounds of Lhe present iInveantion have
excellent antihiztamine. and antiallergic activities.
Compounds of the Ppresent invention have reduced
cardiovascular and central nervous §ystem side effects and
are thus wuseful Ior the treatment of wvarious allergic
disorders, for instance, bronchial asthma, rhinitis,
conjunctivitis, dernatitis and urticaria. The invention Eous
pravideé a method for treating an allergic. disorder for
instance, bronchial  asthma, ) rhinitis, conjunctivitis,
dermaticis and urticaria comprising the step of administexing
to a human or amimal ‘patient in mpeed of such treatment -an
effective amount of a compound of formula (I}. The inventién
also pravides the use of the compounds of formula (I) in the
manufactire of a medicament for the treatment of an allergic
disorder for imstance, bronchial‘ asthma, rhinitis,

conjunctivitis, dermatitis and urticaria.

The present invention will be further illuskrated by the
following Fxamples. These Examples are given by way of

illustration enly and are neot te be construed as limiting.

Tahle 2. List of Examples
it

Mal.

Extample | R*™ | R™ LR R® :
P . Weight

JP 2004-513127 A 2004.4.30



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 |

WO 02/36589

(127)

PCT/EP01/12450

o
O
1 H (_7”\ da’” 450,532
4 .
[
o
o ) i N
2 H E/\[/\ e o7 442,586
P
. o
SN
3 ® | @\/u\o*‘ 455,555
Mo ) 72
e
4 H N o'” 471,537
o/\/'
- — i
: s H |
5 I @/\/\ (e 488,698 |
e
W o
2
3 H - g_,?)\ﬂ : ot 518,578
AN s o=
o . o
7 o E(v s oM 520,674
o P
. 5"
5. N
8 H S 460,60
W i .
. N
[ * [
g H ° - 444,530
0/\‘/ -
o . —A (=] "
10 . H Y Jﬁ’% @s‘” 475,585
- SN
5 o
11 H - (_z— do’“ 560,595
g 0/\/
¢ B
3,
1z g § ©\)\0‘H 474, 622
Q/\/'

JP 2004-513127 A 2004.4.30



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 |

(128)
WO 02/36589 PCT/EP01/12450
30
3 2 N
13 B H Q—/ £ oM 474,622
Fry ™~
. o el
14 H | H T @H‘o’” 476,813
. e
T o - ™
Q.
15 H H Fae 0" 492,512
K‘_gf\l\/ i e
o e
' N .
1g H B Q@ b @:ﬁ“o’ﬂ 542,528
0/\/‘
' f
17 H H N—L/‘ ‘o’_H 551,538
& o
0, o
18 H H ( ! 0> d‘o’“ 498,576
. OA\/.
- : 3 !
is H H \\@/d C&O’H ' 425,046
‘ N
20 H o \Q:;:/\ I = ‘ﬁ\u’H 567,682
T a 0/\.,/-
0. i
21 H H L7/\f\ e e 478,590
. s - [ . .
: 07
22 " F ‘ @/\ S 481, 520
P o/\/’
o .
© 213 u | (_7’/\_— 5 o 464,560
6 o
) 1 .
24 ® | F - da’ 482,550
© o

JP 2004-513127 A 2004.4.30



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 |

(129)

WO 12436589 PCT/EP01/12450
31
" o
25 ¢
H @/\. oH 430,563
AT ] 1
26 H I /J ; Kgim 425,529
N { & !
|
v s ]
27 H c /S o 455, 015
RV @ o
. . B
o
28 B (_\)/\./- \©Anu 434,533
0 S .
R - .
29. H Uy \E‘j’ﬁ\ou 148,560
Q : .
o A
i .
. ! - [»}
S ;
.30 H : (\T/\ i ot 425,529
N 2 :
0 0 ' i B
31 H <l - \).LOH {512,601
A . \ e
. o A |
) ;
! i ;
12 H (_7'/\ e on ! 420,508
=0 /‘ :
: Mo 1 g
33 3 U\ \©) oH 425,529
L
R .
34 H (j/\ -A@(EDH 455,555
N -
a
35 H (_‘7/\/ /\CELDH 454,559
Q P '
(8}
I o
38 H ( TN, Adck 478,588
L -
o

JP 2004-513127 A 2004.4.30



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 |

WO 02/36589

(130)

PCT/EP01/12450

e

5. .
37 H H W 460,595
N [
38 B H O/\ [y on | 488,558
) N = s
= —
i3 H = <_7/\* E\ o 499,402
o /-
B )
£0 H EH i t UEOH 504,425
N Br
. o l . )
41 H H (,7/\/ i S O 513,429
0 N
o i
42 H H (_E/\A ST 527,456
e
Br
- N ,
43 H " { 7 i L [ ’H"OH 509,166
X P ¢
" Br
s i
44 oMe | H \\_Z_J S o 474,624
g
=
o] 0 .
" 45 H| K <I>/ L S o 592,429
. ¢ g
i §
. S
48 H H E/:]/\ : O oH 443,519
N F
. 5]
o i
47 hid I (_7/\/ Kd\w 452,523
G
: F
a 1 T
48 B 2 (_7/\/\. K@\\)Lo»-l 486,550

JP 2004-513127 A 2004.4.30



(131) JP 2004-513127 A 2004.4.30

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 |

WO 02/36589 PCT/EP01/12450
13
| S
i S
49 H { H Nf B kE:EIL:JH 443,518
€ v .
’ 3l
I S
50 H . H <D/ \L | Ra NoH 530,593
o T P
i \ .
! o 9 r ‘
51 1 n L7/\ : ﬁ ~aH | 428,498
O . |
- T
: Mo, |
52 0 H | O OH 243,513 |
= LR
v
‘)k - e
€3 el H KC/O @ﬁ‘\om 448,560
0/\/'
| N °
54 7 i H [/ OO . do’” 477,801
, v o
; N ; ;
55 i I H ; \~—F? (\ o 448,560
= y -~
' [4}
- \
Q [+
56 21 J H % d‘o R 444,528
' va
T T Q
B e
57 g4 "B | (j\/ | 468,582
L ¥ ) o .
i N - 7
58 iz ) "H \\(}o '\©/1L0H 418,534
i
[ . s] M 2
53 kS H \—P )#DH 118,834
| /




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 |

(132)

WO 02/36589 PCT/EP01/12450
34
e .
60 H H Q’/ i S oM 444,596
' =
o . )
61 H H (\_'(_,, K©/\Lo}~¢ 424,507 |
. P
S
62 H H i P | \\ioﬁ 425,517
» pg
‘ . |
&3 H H Q [y e 448,564 |
- e
s
64 H H 9 7 ™ Sy om 431,558
>
. Q
‘ SR j
65 H ¥ \U’\, i e UoR 481,005
P
— — . -
66 H F %k K@JLOH_ 462,586
; 2 T
67 B F { T \QKU‘OH 462,586
s [+]
£:] H H { '/\’\/ N : /DH 474,622
: o
5
693 H T , m ,/\C[ﬁ\/oﬂ ) 492,612
o
| - -
. |
70 - n | F r\m - " R oW 495,532
= e
o
71 q H 0()’\/] ~"\[>ri\on 478,585
-~
(>3

JP 2004-513127 A 2004.4.30



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 |

WO 02/36589

(133)

PCT/EP01/12450

- &)
72 H R c:K\;T\)‘ k©/lou 148,880
%]
73 B oo Q/\. E '! \{‘\OH 460,595
gy
. S i
74 H H g bioH 504,423
Nz
B
- [=]
75 H H gz&‘, ' .AdLUH 474,622
. o
i P N o .
76 B ‘H . f«ﬂ“ \l L oh 247,576
: * o
. o] ‘\ Q. ) [
77 B H < jO/ 1 oM 528,502
Ll " o™
N : E
18 H F % . ’\©: "OH 493,612
o
|
79 q . Cl \7 .’\O/lon 513,030
. o
o E -9 .
a0 o ¥ % T 1)‘\0" 462,518
v g
, i
81 H | H (\J\/\ ﬁ\OH 439,555
A N
5.
82 " F @/\, /\@éor—{ 478,585
-
!
T = ”
a3 O [
H H @/\ i e oH | 41a;502
g |

JP 2004-513127 A 2004.4.30



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 |

WO 02/36589

(134)

PCT/EP01/12450

=]
84 H H K\O | g 478,586
o'\)\-'/l E/ o '
85 H H : - = Lou
\ ) : 7 144,528
. . //\O/
o . OL
88 H B (J\’ /\Cf o 444,528
N -
5 ; 5
. ( | B
87 OMe | H W, O “OH 474,622
EN . a )
a8 Obe H % iLC>’H S04, 648
. D/\/’
89 OMe | H Q/\ (:EW\D‘H 230, 621
' e
=]
. - : . ~
i
20 OMe | H ir\ s ~oH | 480, 595
=
s, [s]
91 OMe | H T % [y o 504,648
- = D/
L o -0
92 OMe s <\_/7\' dgr" 474,554
' 3 ‘ e .
. s m
93 OMe | H v i/\w)i‘oH ‘ 144,538
i
- e
24 . : N
| H D DS 4le, 502
Q. : P
95 H 7 W\ S 432,493
=

JP 2004-513127 A 2004.4.30




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 |

(135)
WO 02/36589 PCT/EP01/12450
37
<
O, |
96 H @/\ ;o 432,492
&
o - o
57 u &T\ i /j‘JLDH 462,518
= G/
5
93 OMe & 7 . dou‘ 490,621
oo
5 .
EE] oMe | ‘@"A\. oH 469,595
; N : —
100 Ot @/\, : /‘aﬁou 450,621
o
e o
. o . .
101 OMe U/\‘. . " 7 on 474,554
~o =
T - T ra
o . .
102 oMe @/\ l\Q)Lou 242,528
. Q
: .
103 O¥e W\ (7 ok 414,528
. =
T [+}
o
104 Ove |- @/\ Sy o 274,554
u s e
o (2]
© 105 oMe 1 7”\;, @LD’H 474,554
o
s, o}
106 OMe. h P M 504,648
. \O -
107 @/\ @\)1 "
. H \ f - o -| 478,553
5

JP 2004-513127 A 2004.4.30




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 |

(136)

WO 02/36559 PCT/EPO1/12450
3%
v 5 [%) T
108 H ‘{{ o 478,585
) - P 3
Q
109 " Q s oM 478,588
- C Ny
3, .
110 B gwfk‘/ . @ﬁ\o‘ﬁ 497,812
D/\/
5 ) i :
111 H C‘m_ O:u‘o‘” ' 513,030
o
o 5]
112 u % @»\J\o"* 152,518
N 2
113 OMe q’ CKLG’H 490,631
‘ . 0;‘\\/'
N * [}
114 OMe ) ‘\©)kon © | ago, 595
i s [=]
)
115 oMe { c'\@/\' @f‘\f” : 525,056
1 ' o7
I =
) Ol S
116 Oie U‘\, oM 495,040
117 H Q— 7 o 460,595
5 n ]
118 o3 (LZ_ K©)L0H 430,589
N N — ) -
[E NN .
119 OMa . v \f’\oa 535,068
AV [0S

JP 2004-513127 A 2004.4.30



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

(137)

WO 02/36589 PCT/EP01/12450

120 OMe b4 474,622

123 OMe H

= e
7] in
e .
s
\ b
Vi
o
2

x t/\©\/“\cu 504,647
o

Toe sign (*) in Lhe structuras shows only the binding poink bub it does

not symholise a carbon atom.

© Example 1.

Preparation of 2-{2-[4-(1-[1,3]dioxclan-2-ylmethyl-1H-indol-

C2-y1) »piperidin—1—yl],—athoxy}-benznic anid

A. ' Freparation of 3-{1,2,3,f-tetrahydro-pyridin-4-yl)-1H-
indole

30 g [0.26 wol) of indole was dissolved in a selution of

‘potassium hydroxide (7%.6 g; 1.28 mol) in methanol {652 wl) .

¢-piperidone monohydrate hydrochloride {(102.2 g, 0.56 mol)
wag added in ope portion and the wmixture was heated te reflux

for 5 h. Potassium chlovide precipitated upon cooling at xoom

" temperature and 1t was filterad off. The liguid phase was

concentrated until only cne third of the liguid remained in

. the round-bottem flask. . The solid formed during the

concentration of the Iligquid phase was filtered and washed

. thoroughly with ethancl and, finally, Wwith ethyl ether. 31.9

=1 (63% of yield) of the final product were cotained.
Melting polnt = 183-185°C, .
B. Preparation of 3-piperidin-4-yl-lH-indole

©19,03 g (0.086 mol) 'of 3-(%,2,3,6-tetrahydro-pyridin-4-yl)

-lH-indele were hydrogenated in a Parx apparatus during 18 h
at 40 psi with 2.2 g of P4A/C 10% im 60C ml of methanol. After
standaxd work-up, 16.76 g (87% of yield) of the desized
product were obrained.

Melting point = 216-212°C. _ ‘

C. Preparstion of 2-(2-chloxc-ethoxy)-henzoic acid methyl

estar
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34 g (0.25 mel) of potassium carbonate were edded Lo a
solution of 25 g (8.18 mol) of methyl salicylate in 250 wl of
methyl ethyl ketone. This mixkure was refluxed for 1 h, then
27.3 mi (G.35 mdl) of l-bromo-2-chloro-ethans were added and
the mixture was taken to reflux again. Four hours latex, 34 g
{0.25 mol) more of potassium carbonate and 16.3 ml (0.2 mol)
more of l-bromo-2-chloro-ethans were added.v This coperation
wag repeated until the reaction was completed. The iporganic
salts were filtered off and the liquid phase was diluted with
the game welume of hexane. This crganic phase was washed
twice with water and worked-up as usual. The yield in this
step was quantitative and the product was pure 'enough for the
next sx;mthetic step. '

MR (300 MHe, CDC1,) 8=3.86-3.90 (m, S5H), 4.28-4.33 (t, 2H),
£.96-7.09 (m, 2K¥), 7.43-7.51 (m, 1H), "7,78—-7‘83 (m, 1H}.

D. Preparation of 2.-{2-[4-(m-indol-s-yl)-piperidin-l-qu-

ethoxy}-benzaic acid methyl ester

"0.14 g (0.65 mmol) of 2- (2-chloro-ethoxy) -benzoic acid methyl
ester were added to a mwixture of 0.1 ‘g (0.5 mmol) of

3-piperidin-4-yl-1H-indole, 0.10 g (0.75 mmol) of potassium
carbonate ard 0.06 g (0.37 mmeol) . of potassium iodide in 1.5
ml of isobutyl methyl ketone under nitrogen atmosphere and

the reaction mixture was refluxed for 18 hours. After cooling

. at room temperature, 1.5 wh of dichloromechans and 0.08 g

0.1 mmel) of polystyrens methyl isocyanate were added and
the mixture was stirred a* this temperature for 3 hours.

after filtering, the solution was placed directly ontc a 500

g Varian SCX ion exchange columm. The columns were washad
with & mL of methanol and the product was eluted with 5 ml of
wethanol/ammonia 20:1 affording,  after. ramoval of the solvent
at reduced pressurs, 0.113 g (0% vield) of 2-{2-[4-{1H-indol

| -3-yl) -piperidin-1-yl] -sthexy}-benzoic acid methyl ester as a

vellow oil.
ESL/MS m/e = 379 [(M+1)*, C23 H26 N2 03]
¥. Preparation 2-{2-[4-(1-[1,31dioxclan-2-ylmethyl-1H-indoL-

3-y1) -piperidin-1-yl] ~ethoxy}-benzolc acid

JP 2004-513127 A 2004.4.30
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0.02 g (0.42 mmol] of & dispersion of 68% Na¥ 1n wminaral oil
were .added to a solution of 0.08 g {0.16 mmel} of
2-{2~[4- (1H-indol~3-y1} -piperidin-1-yl] -ethoxy} -benzeic acid
methyl ester prepared din step D iz 1 ml of anhydrous DMF
s under an inert atmosphere. After stirring 30 minutes at rood

temperature, 0.04 wey {0.24 mmol) of 2 -bromomethyl -

{1,31dioxolane were added and the mixture was stirred for 18

hours. The solvent was removed under reduced pressure and the
arude mixturé‘wasﬂdissolved in 1 nl of ethanol. 0.1 mi of 2N
. NaOH were added -and the mixture was stirred akb 60°C for 3
‘hours. 0.1 mkL of 2N HC1 were added and the reaction mixture
was stirréd at room temperature for 1 hour. The solvent was
removed under reduced pressure and the crude wisxture was
purified.using a 500 mg Varian C18 ch:c.vmatography celumn,
afforfiing D_‘OL}O g (56% yield) of 2-{2-[4-(1-[1,2]dioxolan-2-
.ylmethylfli-lfindol-i—-yl) -piperidin-1l-yll -ethoxy)-benzoic acid.
Melting point 139-141°C '
WMR (300 MMz, DMSC) 5=1.90-2.10 (m, 4H), 2.58-2.732 (m, 2H),
2,90-2.98 (m, 3H), 3.20-3.24 (m, 2H), 3.76-3.80 (m, 4H),
4.25-¢.27 (m, 2H), 4£.41-4.45 {m, 2H), §.08-5.13 (m, 1H),
17.00-7.12 {m, 2B), 7.12 (s, 2H}), 7.38-7.54 (m,/ 4H}, 7.63-7.65
@, 1. ' '

Examples 2-10, 17 and 20

These examples were pi'epared following ) the procedure
described  in Example 1 (parte D and E). The ESI/M8 data and
yields are summarised in table 3. '

Table 3, Examples 2-i0, 17 and 20

Example ' | |ESI/MS m/e [(t41)7] Yi;iii:e;;@ - Purity %
2 463 43 (36 mg) : 22
3 : 455 19 (12 mg) 71
4 472 25 (19 mg) B
g 48‘9 16 (7 r‘nng ' 59
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5 518 22 (18 mg) l 82
7 521 21 132 og) r ED
8 461 17 (21 mg) ‘ 17
] 445 43 (50 mg) 26
10 176 32 {20 mg) 87
17 552 ] 13 (14 mg) 78
20 568 i 52 {58 wg) 32
Example 13

Preparatiem of 2Z-(2-{&- [1-(2-thiophen-3-yl-athyl}-1H-indol-3-

vi] -piperidin-1-yl}-ethoxy) -benzoic aaid

. A. Preparation of 4-({1H-indol-3~-yl) -pipearidine-L-carboxylic

acid ethyl ester

To a suspension of 30 g -{0.158 wmol) of 3-piperidin-4-yi~lﬁ—

"indole and 28 mL {0.2 wmol) in 185 wlL of anhydrous

dichloromethane, 17 mL {0.18 mol) of ethyl chloroformate was

added dropwise keeping the temperature of the reaction below

©20°C. After 2h at room temperabure, the crude mixturxe was

poured into 100 whL of water.. The organic layer was separated
and dried with sodium sulfate. 'After filtration, the solvent
wags removed under raeduced pressure affording 39. g -{95% of
vield) of the expacted product.

BESI/MS m/fe = 272 [iM+L)*, CLE K20 N2 0z]

MME {300 MHz, DMSO) 8=1.16-1.22 (&, 2H), 1.41-1.45 (m, 2H),

" 1.92-1.89 (m, 2H), 2.90-23.10 ({m, 3H), 3.99-4.10 (m,  4H),

6.95-7.18 {m, 3H), 7.31-7.34 (d, ‘1@, 7.53-7.57 (4, 1H),
10.81 (s, 1H). :

B. Preparationm of 4-[1-(2Z-thiophen-3-yl-ethyl}-1H-indol~3-
yl]-piperidine—l—ca'rboxylic acid ethyl sst;er

Under inert atmosphere, & soluticn of 5.9 g {(0.025 mol) af 4-
(1H-indol-3-yl} -pipsridine-I-carboxylic acid ethyl ester im
25 mL of anhydroug DMF was added dropwise to a suspension

. containing 1.2 g (0.030 moly of sodium hydride (60% in

JP 2004-513127 A 2004.4.30
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mineral oil) in 70 mL of anhydrous DOMF. After stirring at
room temperature for 1 hour, a sgelution of 6.2 g (0.03 mol}
of 2-thiophen-3-yl-ethyl methansulfonate in 15 mL of
anhydrous DMF was added. The reaction wmixture was stirred at

_room temperature for 30 minuktes and then heated at 60° for 3

hours. The crude mixture was poured into water and extracted
with dichloromethane. After dryving, the solvent was removed
under reduced pressure and 10.3 g of a crude oil were
obtained. The crude mixture was purified by flash
chromatography over silica gel afferding 8.3 g (86% of yield)

of the expected produst.

C. Preparation of 3-piperidin-4-y1-1-(2-thiophen-3-yl-sthyl)-
1H~indole 7 .

To a solution of 12.7 g {0.033 mol) of 4-[i-{2-thiophen-2-yl-
ethyl) ~1H-indol-3-yli-piperidine-1-carboxylic acid gthyl
ester in 10 wh of iso-propancl, a solution of 22 g of
potassium hycdroxide in 220 mL of iso-propancl was added. The
crude mixture was refluxed for 16 'hours. After cooling at
room temperature, the solvent was removed at reduced pressure
and the crude mixture was extracted between tolusne and
water. The organic laysr was dried with sodium sulfate and
after filtrastion, ‘:ﬁe selvent was removed under reduced
pressure afford.ing 2.3 {920% of  yield) ~of an eoil which
coxrresponds to the expectad product. .

D. Praparation = of 2- (2‘-{4— [1-{2-thiophen-3-yl-athyl) -1H-
in&cl—B—yl] -piﬁeridin—l—yl}—ethoxy) -banzoic acid

A solution of 1.5 g (0.007 mel) of '2-(2-chloro-s=thoxy)-
benzoic acid methyl ester (prepared in Example 1, part <€) in
5 wL of methylffso—butylketone was added to a suspension of 2
g {(0.085 mél) of 3-piperidin-4-yl-1-(2-:thiophen-3-yl-ethyl)-
1H-indole and 1.8 g (0.013 mel) of potassium carbonate in 45
ml: of methyl-iso-hutylketone. The reaction mixture was
refluxed for 18 h. The crude mixture was filtered to remove
inorganic salts and the selvent was removed under reduced

pressure alfording 3.3 g of a cyrude o0il. The crude mixture

JP 2004-513127 A 2004.4.30
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was purified by £flash chromatography over silica gel
affording 1.5 g {48% of yield) of 2-{2-{4-[1-(2-thiophen-3~
yl-ethyl}-1H-indol-3-yi) ~pipexridin-1-yl}-ethoxy) -benzeic acid
methyl ester. This aster was dissolved in a mixture of 25 ml
of methanoi/THF 3:2 and hydrolysed with 2N NaOH at room
temperature Zor 16 houzrs. The crude mixture was neutralised
with 2N HCl1 aguecus solution and the solvent was removad
under reduced pressure. The crude residue was precipitated
with dichloromethane and then recrystallised with mathanoi
affordirg i.3 g of the expecteﬁ acid.

Melting point 1635-187°C

NMR (300 MHe, DMSQ) 8= 1.75-2.07 (wm, 4H), 2.54-2.65 {(m, 2H),
2.77-3.00 {(m, 3E), 3,00-3.13 .{v, 2H}, 3.14-3.30 (m, 2H),
4.25-4.39 (¥, 2H), 4.39-4.55 (m, 2H), 5.20-5.40 . (m, 1H),
£.92-7.25 (m, 7TH),.7.33-7.55 (m, &H), 7.53-7.67 (d, 1H).

Examples 11,12,14,13, and 18

These examples . were prepared fcllowing the procedure

‘described in Example 13 using the suitable methansulfenate or

bromide in part B. The BSI/MS data and yields are summariszed
in takle 4. '

Tabhle 4. BExamples 11,12,14,15, =and 18

ESL/MS w/e Tield ¥ (mg .
Example, Cime1l] cbtaj:nad) Purity %
11 ' 451 11 (2 mgh .- B8
12. ! 475 10 {2 my) 9z
14 : 477 33 {29 ng) 33
15 403 10 (3 mgh o5
18 - 499 10 (é mg) 77
Example 16

JP 2004-513127 A 2004.4.30
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Preparaticn of 2-[2-(4-{1-13-(kbenzoll,3]dioxal-5-
yloxy)propyl] -1H-indeol-3-yl}piperidin-1-v1l) athexylbenzoic
acid

A. Preparation of 4-{1l-I[3-(benzo[l,31dicxol-5-yloxy)-propyl] -
1H-indol-3-yl}-piperidine-l~carboxylin acid ethyl ester

This compound was prepared following ithe procedure destribed
in example 13 ({part. B} at room temperatura for 15 hours,
starting with 2.2 g (8.2 " mmol)  of 4~ (1H-indol-3-y1} ~
piperidine-1-carboxylic acid ethyl aster and 2.68 g (10 -mmol}
of 5~ (I~bromo~provoexy) -2enzo (1, 3] dioxole. After standard
work-up, 3.8 g (100% of yield) of the expescted product was
obtained,

_B. Preparation of 1-[3-(benzoll,3]dioxol-5-yloxy)-propyl] -3-

piperidin-4-yl-1E-indole

This compound was preparsd following the procedure described

©in example 313 (part C) starting with 2.68 g (8.1 mmol) of 4-

{1-[3-{kenzcll, 3] dioxol- S-yloxy) -propyl] -1H-indol-3-y1}~

- piperidine-i-carbaxylic acid ethyl estsr.

c. Preparation af | 2-(2-(2-{1-(3- (benzo[l,2]dioxol-5-
yloxy)propyl]l ~1¥-indal-3 ~yl}piperidin-1-yl)ethoxy] benzoic
acid

This compound was prepared f[ollowing the procedura described

in exampie 12 (part D), starting with 8.1 mmel of L1-[3-

(benzo(1,3]dioxol -5-yloxy) -propyl] -3-piperidin-4-yl-1E-indole
and 2.3 g {11 mmel) of of 2-(2-chlorxo-ethoxy)-benzoic acid
methyl ester. After the standard work-up, 2.68 g of the
corresponding acid was obtalned. The crude mnixture -was
purified Iy flash chromatography over silica gel affording
1.15 g (26% of yleld) of the expected acid.

Melting point 147-152°C

¥MME (300 MHz, DMSOQ) 8= 1.70-2.00 (m, 4H), 2.07-2.15 (m, 2H},
2.60-2.68 {(m, 2H), 2.81-2.37 (m, 3H), 3.16-3.24 {m, - 2H),
3.76-3.82 «m, 2H), 4.35-4.30 (t, 2H), 2£.31-4.38 (m, 2H),
4.30-4.70 (m, 1H), 5.%4 (=, 2H), B.32-6.36 (dd, 1H}, £.62-
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6.83 {m, 1H}, €.78-6.80 (d, 1y, §.96-7.13 (m, 2H), 7.21-7.24
(m, 1H), 7.36-7.40 {m, 2H), 7.51-7.54 (m, 1H), 7.63-7.66 [d,
1w . .

Example 13
Preparation of 2-{2-{4-[1-(S-chlore-thicphen-2-ylimethyl) -1H~

"indol -3-y1] ~piperidin-1-yl}-ethoxy) -benroic acid

A. Preparation- of 4-[1- (5—uhlnro~thiophen—2—ylmethyl) -1H-

indol-3-yl]-piperidina-l-carboxylic acid athyl aster

‘ This compound was prepared following the progedurs described

in example ‘13 (part B) alb room temperature Eor 15 hours,

starting with 3.5 g (13 mwol) of 4- (3H-indol-3-y1)-

piperidine-1-carboxylic acid ethyl ester and 1.9 mL (16 mmol)
of 2-chloro-~5-chloremethyl-thiophene. After standard work-up,
5.2 g (99% of yield) eof the expected product was obkained,

B. Preparation of 1-(5-chlcere-thiophen-2 -yimet:hyl) <3-
‘piperidin-4-yl-1H-indols

This compound was prepared following the “prccedur& desceribad @

in example 13 (part C) starting with 5.21 g (13 swmol} of 4-
[1-(5-chloro-thiophen-2-ylmethyl) -1H-indal-3-yl] -piperidine-
1-carbexylic acid ecthyl ester. After standard work-up 4.19 g
(87% of yield) of the expected produck were obtained.

c. Preparation of 2-(2-{4-11- (S—Chluro—thicphen—z—ylﬁethyl} -

1H—indol—3—yli—piperidin‘l—yl}~athcxy) -benzotc acid
Thig compound was prepared following the procedure described
in example 13" (part D), starting with 4.21 mmol (13’m}nol_] of

+ 1~ {5-chloro-thicphen-2-yluethyl) -2-piperidin-4 —3;'1 -1H-indole

and 3.6 g (L7 mmol) of of 2-(2-chloro-ethoxy)-benzoic acid
methyl ‘ester. after the standard work-up, 2.47 g of ths
corresponding acid was obtained. The crude wixture was
purified by fldsh chromatagraphy over silica gel affording
1.2 ¢ (L7% of yield) of the pure acid.

Melting point 178-179°C

JP 2004-513127 A 2004.4.30
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MMR (300 MHz, DMSOQ) §=1.88-2.05 (m, 4H), 2.38-2.89 (m, ZH),
2.87-2.98 {m, 2H), 3.17-3.23 (m, 2H), 4.41-4.45 {m, 2H), 5.50
(s, 2H), 5.40-5.80 (m, 1H}, 6.9%-7.05 (m, 4’H‘), 7.10-7.16 [m,
1), 7.21-7.24 (m, 2H). 7.36-7.41 {m, 18), 7.47-7.55 (m, 2H),

7.64-7.68 (d, 1H).

Example 21

Preparation .of 2-(2-{4-11-{3-[1,3]dioxolan-2-yl-propyl) - 1H-
indol-3-y1l —piperidiﬁ-l-.yl}-gthoxy) ~benzoic acid

A solution of 2.75 g (7 mmol) of 2-{2-[4-(1H-indol-3-yi)-
piperidin-1-yl]-ethoxy}-benzoic acid methyl -ester - (prepared
as in Exawple 1, part D] _.i.n 10 mbh of anhydrous DMF was added
to & suspension of 0.36 g (9.1 mmol) of a Nad (60% dispersion
in mineral oil) in 5 mh of anhydrous ODOMF under an inert
‘atr:losphere_ nfrer stirring for 30 minutes at room

Ctemparaturs,. & solutien of 1.1 mkL (8.4 mmel) of 2-(2-chloze-

propyl) - [1,3]dioxolane in 3 wmlL of DMF was added. The orude

mixrure was stirred at room temperature for 16 hours and the

solvent was removed under vreducad pressure. The residue
obtained was dissolved with 150 mi: of ethanol and 6 mh of a
2N NaOH agueocus solution were added. After 12h at room
temperature, the solvent was removed under r‘ad‘uced‘ pressure.
The crude nixture  was diSBOZL.vad withh 50 wmlL.of water and
neutralised with a 2¥ HCl aguecus solution. The crude mixture
was purified by flash 'chromatography over “silica gel

“afﬁor_ding 0.83 g (29% of yield) of the expected product.
- Melting point 147-148°C R o :

WMR (300 Mz, DMSO) 3-1.50-1.56 (m, 2H), 1.75-1.86 f{m, 2:),
S89-1.87 (m, ;lH), 2.61-2.68% {m, 2H),. 2.79-2.9% (m, 3H),
.21-3.24 (d, 2H), 3.70-3.7% {m, 2H), 3.82-3.87 (m, 2H),
13-4.17 (m, 2, 4.42-2.46 {m, 2H), 4.76-¢.20 (m, 1H),
.00-5.40 (bs, 1H), 6.89-7.02 (wm, 2H), 7.10-7.24. (m, 3H),
.37-7.43 {(m, 2H), 7.52-7.54 (d, 1H), 7.64-7.86 (4, IH).
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Example 22

Prepazaticn of 2-{2Z-[4-(6-flucro-1l-Ffuran-2-ylmethyl-1H-indol-
3.y1) -piperidin-1-¥l] ~ethexy}-benzoic acid

A. Preparation of 6-fupro-3I-piperidin-4-vl-lH-indole

This compound was prepared following the procedurs described
in example 1 (parts A and B) starting with 1 g (7.4 mmol] of
6-fluoroindol and 2,84 g (18.5 rmmol} of 4-piperidons
monchydrate hydrochloride. In this case, the hydrogenation
step took place for 1 hour at 30 psi and the catalyst used
was platinum (TV) oxide. 0.640 g (51% vield) of 6-Fluoro-3-
piperidin-4~yl«1H-indole were obtained.

ESI/MS w/e = 219 [{M+1)}", C13 His P mN2]

B. Preparatioan of 4-(6-flucro-1H-indol-3~yl) -piperidine~1-
carboxylic acid ethyl estar ’

This compound was prepared following the procedure described
in example 13 (pazrt A) starting with 4.4 g (20 mmol] of &-
flucro-3-piperidin-4-yl-1H-indole. After stendard work-up,
5.2 g (90%  of yield) of 2~ {&-fluore-1H-indol-3-y1) -
piperidine-l-carboxylic acid ethyl ester wers obtained. ’

C. Preparation of 4-{&-fluoro-l-furan-2-ylmethyl-1H-indol-3-

v1) ~piperidina—1—ca;rb0xylic acid sthyl ester

'This compound was obtained following procsdure described in

example 13 (part B} at room temperature for -5 hours, starking
with 5 g {(17.2 mwmol) ‘of 4-{6-fluoro-lH-indgl-3-yl)-

‘piperidine-1-carboxylic acid etkyl ester were and 3.2 g (20

mmol) of E—brohomettxyl-furan. After standard woxk-up, 6.4 g
199% of yield) of ¢-(&-fluoro-l-furar-2-ylmethyl-1E indol-3-
v1) -piperidine-li-carboxylic acid ethyl ester were obtalned.

D. Prepazation of €-fluora-l-furan-2-ylmethyl-3-piperidin-4-
yl-1H-indole .

This compound was prepared following the procedure described
in example 13 {part C) starjting u.;ith 6.4 g (17.2 mmol) of 4-
{6-Fluorc-1l~furan-2-ylmethyl-1H-indol-3-yl} -piperidine-1-
carboxylic acid ethyl ester. After standaxd work-up, 4.4 g

JP 2004-513127 A 2004.4.30
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(86% of vield) of &-fluoyo-l-furan-2-vlmethyl-3-piperidin-4-
¥l-1H-indole were obtalned. . o
E. Preparation of 2-{2-[4-(§-fluoro-l-furan-2-ylmethyl-1iH-
indel-3-v1)-pipsridin-1-yl] -ethoxy}-benzolc acid

This couwpound was prepared fo'llowing the procedure c}escribed
in example 13 (part E) starting with 2 g (6.5 mmol) of &-

fluoro-i-furan-2-yvlmethyl-3-piperidin~-4-yl-1H-indole and 1.5

g (7.1 wmel) of 2-{2-chloré-ethoxy)-benzoic acid methyl

cegter., After stamdard work-up and puriﬂicat:‘,cﬁ by flash

chromatography over silica gel, ©.2 g (30% of yield) of the
sxpected acifl weres ocbtaimed. S

Melting point 174-175°C

HMR (300 Mz, DMSO} B=1.83-1.95 (m, &H), 2.58-2.66 (@, 2H),

T 2.72-2.94 (m, 3H), 2.16-3.22 {d, 2H), 4.00-4.40 (bs, 1H),

4.33-4.3% (m, 2H), 5.25 (s, 2H), 6.40 (s, 1H}, §.45-€.47 (m,

1H}, 6.97-7.66 (m, 1O0H).

Exsmple 23

Preparation = of 2—(2—{4—[l—(z—[l,3]dicxnlan-zﬂyl—ethy;)—lﬁ—
indol-3-yl] -piperidin-1-yl}-ethoxy) -benzoic acid ’

A, Preparation of 4-[1-(2-[1,31dioxolan-2-yl-ethyl) -1H-
indel-3-yll -piperidine-l-carbexylic acld ethyl estex

This compound was prepared following the procsdure described
in example 13 (part B) ak room temperature for 15 hours,
starting with -4 g (0.01LS  wmol) of 4« {1H~indol-3.~yi) -
piperidine-1-carboxylic acid ethyl .esyier and 2.07 mL (0.018
mol) of 2-(2-bromc-ethyl)~[1,3]dioxolana. After standard
work-up, 5.2 g of 4-{1-(2-(1,3]diexclan-2~yl-ethyl) -1H-indocl~
3-yl] -piperidine-i-carboxylic acid ethyl. ester were obtained.
ESI[/MS m/e = 373 [(M+1)%, €21 H2s N2 04]

MR iBOO MHzZ, CDCIL,) 6=1.25-1.28 (g, 3H), 1.64-1.70 {m, 2H),
2.01-2.17 (m, -+4H), 2.88-3.00 (m, 3H), 3.82-4.05 :{m, 4H),

4.18-4,27 (m, 4H), 4.81-4.86 (&, 1H), 6.86 (s, 1H), 7.05-7.26 .

{m, 28), 7.34-7.38 (d, 1H), 7.59-7.63 {d, 1H).
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B. Preparation of 1-{2-[i,3]dioxolan-2-yl-ethyl]-3-piperidin-
4-yl-1H-indole '

This compound was cbtained following the procedure described
in example 13 {part C) starting with 5.2 g (0.015 mel) of 4-
[1-{2-(1,2]dicxolan~-2-yl-ethyl) -1H-indol-3-y1] -piperidine-1-

carboxylic acia ethyl ester. After standard work-up, 4g (89%
cof yield) of 1-(2-[1,3}dioxoclan-2-yl-ethyl)-3-piperidin-4-yl-

1H-indole weres ohtained.
HSI/MS m/e = 301 [{M+1}*, Cl3 H24 N2 02]
MMR (200 MHz, ©DCl,) B=1.51-1.78 (m, 2H), 2.01-2.21 (m, 5H),

©2.74-3.02 {m, 3H}, 3.16-3.22 (m, 2H), 3.82-2.04 (m, 4H),
4.20-4.4.27 (&, 2H), 4.8L-4.86 (t, 1H), 6.87 (s, 1H). 7.07-

7.25 {m, 2H), 7.32-7.36 {d, 18y, 7.61-7.85 (4, 1H}.

C. Preparation of 2-({Z-{4-[1-(2-[1,3]dioxelan-2-yl-ethyl)-1H-
indol-3-yl] —piperidiﬂ;l-yl}-ethozcy} -benzoic acid

This compound was preparsd following the procedurs ﬁescribed
in example 13 (part D) starting with 3 g (0.01 mol) of 1-(2-
[1,3]dioxolan-z-yl-ethyl)»3—piperidin—ﬂ_—yl—l}{—:Lhdole and 2.8

" g (0.013 mol) of 2-(2-chloro-ethoxy)-benzoic acid methyl

20,

25

30

RS N A ]

ester. The crude mixture was purified by flash chrommtography
over silica gel afférd‘ing 1.86 g (40% of yield) of 2-(2-{&-
{1-(2-[1,3]dioxalan-2-yl-sthyl) -1H-indol-3-yl] -piperidin-1-
vl}-ethoxy) -benzoic a_cid.

Melting‘point i18-120°C

HMR (300 MHz, ©DCl,) 8=2.18-2.28 m, 4H), 2.47-2.%6 (m, 2H),

.00-3.15 {m, 3H), 2.52-3.56 (m, .2H), 3.77-3.50 (m, 4H),
,00- 4.05 (m, 2H), 4.20-4.22 (¢, 2KH), 4.64-4.63 (m, 2H},
.85-4.89 (m, 1M}, 7.01-7.12 (m, 4H), .7.20-7.25 (t, 1H),
L36-7.39  (d, H), 7.48-7.81 (&, 1H), 7.61°7.62 (d, LH),
.90-7.93 (4, 1H). )

Example 24
Preparation of 2-(2-{4-[1-(2-[1,3]dioxolan-2-yl-ethyl) ~6~

finoro-1H-indel~3-yl] ~-piperidin-1-yl}-ethoxy) ~benzoic acid

JP 2004-513127 A 2004.4.30
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A. Preparation of 4—(6~f1uoru—1H—indal-3—yl)—piﬁeridins«l—-

carboxylie acid ethyl estex

This compound was prepared following the proceduré describad
in example 13 (part A) starking with 0.2 g (1.83 mwol} of &6-
fluoro-3-piperidin-4-yl-1H~-indole, 0.2 wmL (2.13 wmel) of
ethyl chloroformiate and 0.32 M (2.13 mmol) of
triethylamine. 0.32 g (80% yield) of 4-{&-fluorv-1H-indal-3-
yl)<pipe£idj.ne—1—«:arboxylic acid ethyl ester were obbained.

B. Preﬁaration of 4-[1-{2-{1,3]dicxclan-2-yl-ethyl)-&-flucro-

1H-indol-3-yl]l -piperidine-l-carboxylic acid ethyl estaxr

This compound was prepared following the procedure described

in example 13 {part B) at room temperature for 15 hours,

N starting with 0.1 g {0.37 mmol) of 4-(8-fluoro-1lH-indel-3-

yl) -piperidine~l-carboxylic acid ethyl ester and 0.081 g

" {0.45 mmel) of 2-(2-brome-sthyl)-[1,3]dioxolans. 0.170 g

{quantitative yield) of 4~§1—(2—4[1,B}dioxolan—z‘—'yl—eth‘yl)—6—
£lucro-1H~indol-3-yl] -pipevidine-1-carboxylic acid ‘ethyl
ester were obtained. ‘ :

‘ESI/M.S mfe = 351 [(M+1}", C21 H27 F N2 04)

[ Freparation of 1-(2-{1, 3]dicxclan-2-yl-ethyl)-6-fluero-

3-piperidin-4-yl-I1H-indole

‘This compound was prepared following the procedure described

in Example 13 {part ¢} starting with 170 g {0.448 mmol) of 4-
[1-{2-[1,3]dioxclan-2-yl-ethyl) -6~Fflucro-1K-indol-3-y1l]-

piperidine-1-carboxylic acid ethyl ester. 0.04 g (28% yield)
Cof  1-{2-[1,3]dioxolan-2-yl-ethyl} -6~fluoro-3-piperidin-4-yl-

1H-indole were obtainad. g

CBST/ME mie = 313 [(M+1}®, €18 H23 F N2 02}
WMR (300 MHz, CDCL,) 8=1.60-1.7¢ {m, 2H}, 1.95-2.18 (m, SH),

2.73-2.585 {(m, 3H), 3.16-3.22 - (m, 2H), 3.82-4.04 [(m, 4M),
4.12-4,20 (t, 2H), £.80-4.85 (-, 1H), &6.86 {s, 1H), 6.99-7.05
{dd, 1K}, 7.15-7.25 {m, - 1H), 7.48-7.35 (dd, 1IH).

D. Preparaticn of 2-(2-{4-[1-{2-[1,3]dioxolan-2-yl-ethyl}-€-

£fluore-1H-indol-3-yl] -piperidin-1-yl}-ethoxy} -benzolc acid

JP 2004-513127 A 2004.4.30
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This compound was prepared following the procedure described
in Example 13 (part D) starting with 0.04 g (0.11 mmol) of 1-
{2-11,31diexslan-2-yl-ethyl) -6-flucre-2-piperidin-4-yi-1H~
indole and 0.03 g (0.15 wmol) of of 2-(2-chloro-ethoxy)-
benyoic acid methyl ester. After purification over a Varian
cle column, 0.012 g {(22% yield) were cobtained.

Melting point 150-15L°C :

MMR (300 MHz, CDC1,} 8=1.94-2.04 ({(m, 6H), 2.61~2.64 (m, 2H),
2.85-2.98 (m, 3H), 2.20-3.23 d, ZH), 2.78-3.85. (m, 4H),
4.15-4.19 (t, 2H), 4.41-<¢.44 {m, 28;, 4.77-4.80 (£,1H}, S5.49
(bs, 1H), 6.82-6.88 (£, 1), 6.99-7.04 (t, 1H}, 7.16-7.27 (m,

C3H), 7.36-7.41 (t, 1H), 7.32-7.5% (4, 1MW), T7.64-7.6% {t, 1H).

- Example 25

Preparation of 3-[4- {1-thiophen-2-ylmethyl-1H-indol-3-yl) -

piperidin-i-ylmethyl] -benzoic acid

A. Preparation of 4-{l-thiophen-2-ylmethyl-1H-indol-3-yl)-
piperidine-l-carhoxylic acid ethyl ester

This compouyud was p‘rvepa:ced following the procsdure describead
in exan.lple 13 (part B) at yoom temperature for 15 hours,
starting with 4 g (15 muel) of 4- (1H-indol-3-yl)-piperidine-

L-carboxylic acid ethyl ester and 30 mL of a freshly preparsd

2-bromemethyl-thiophene 0.51M° solution in anhydrous ethyl
ther. After standsrd work-up, 5.6 § (1003 of yield) of the
expectad product was ohtained. '

B. Prepara‘t-ian of 3—piperidin—4—yl—l~thiophan—2-ylmet.'r_xyl—l}[-
indole } ' :

This compound was prepared following the procedure described
in example 13 (paﬁ: C) starting with 5.6 g (L5 mmol) of 4-(1-
thicophen-2-ylmethyl-1H-1indol-3-¥1) -piperidine-i-carboxylic
acid ethyl ester. After standard work-up 4.35 ¢ {98% of
yield], ovf‘ the expected product wers obtained.

~ ¢. Preparation of 3-[4-(l-thicphen-2~ylmethyl-1H-indel-3-yl) -

piperidin-i-ylmethyl] ~benzoic acid

JP 2004-513127 A 2004.4.30
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This compound was prepared following the procedure described
in example 13 (part D), starting with 4.35 mmel (15 mmol) of
3-piperidin-4-yl-i-thicphen-2-ylmethyl-1H-indole and 4.58 g
(20 mmel} of 3-bromomethvl-benzeic acid methyvl estexr. After
the standard work-up, 3.3 g of the correspondinﬁ acid was
obtained. The crude mixture was purified by flash

chroematography over silica gel afferding 0.64 g- {10% of

‘yield) of the pure zoid.

Melting point 228-229°C

MMR (300 MHz, DMSO) §=1.55-1.78 (m, 2H}, 1.87-1.37 (m, ZH)

2.10-2.22 (t, 2M), 2.73-2,81 (t, 1H), 2.90-2.94 {m, 2H), 3.5%
(s, 2H), 5.52 (s, 2H), 6.92-7.01 (m, 2H), 7.07-7.13 {m, 2H),
7.24 (g, 1H), 7.36-7.57 (m, SEY, 7.83-7.86 (4, iH}, 7.32-7.94

m, 1H) .

. Example 26

Freparation of . 3-[4~-{l-pyridin-3-yImethyl-1lH-indol-3-y1l)-
piperidin-Il-ylmethyll -benzoic acid ’

A. Preparation of "b(lfpyridi_rh.3~y1methylwl}{mindul‘—3—yl)—
piperidine-l-carboxylic acid ethyl e'star‘

This compound was prepared following tﬁé,procadure described
in example 13 ({part B) at room temperature Ifor 16 hours,
starting with 11-g (40 mmol] of 4- (1H-indol-3-yl) -piperidine-
i-carboxylic acid ethyl ester and 7.2 g (44 mmol) of 3-
chleremethyl-pyridine hydrochloxide. After standard work-up,
13 g of a crude oil was obtained. This grude was precipitared
with ethyl ether affoxrding 10.8 g (20% of yiéld) of a white
solid. . :

B. Preparaticn‘ .of 3-piperidin-4-yl-1-pyridin-3-ylmethyl-1E-~
indole ’

This compound was prepared feollewing the proc.edure described
in example 13 ({part C) starting with 10.8 g (30 mmol) of 4-
{1-pyridin-3-ylmethyl-1H-indol -3~-yl) ~piperidine-1-carboxylic
acid ethyl ester. After standard work-up 9.3 g of a crude oil

were obtained. The corresponding Ifumarate derivative was

JP 2004-513127 A 2004.4.30
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prepared in ethancl affording 9.2 g of a white solid. aAfter
treabment with agquecus Ka®H and extraction with ethyl

Cacetate, 5.3 g (2% of yield) of pure 3-piperidin-4-yl-1-

pyridin-3-yimethyl-1H-indole were oblLained.
c. 3-[4-(l-pyridin-3-ylmethyl-1H-indol-3-yl} -piperidin-1-

ylmathyl] -benzoic acid

" A soluticn containing 1.2 g (52 mmol) of 3-bromomekhyl-

benzoic acid  metchyl aster in 10 mi of  anhydrous

‘dichloromethane was added dropwise over a solution of 1.5 g

{5 mmol) 3-piperidin-4-yl-i-pyridin-3-ylmethyl-1H-indole and
0.8 wmh (85 mmel) of triethylamine im 35 of anhydrous

dichloromethans. Aftar stirring at zfoom temperature for 5

hours, the crude mixture was washed with water, saturated
solution of sodium hydr'ogencarbonaté and water. The organic
phase was dried and the solvent was removed under reduced
pressure, The crude mixture was purified by flash
chromatography over silica gsal- affording 0.95 g (43% of
vield) af 3-(4-(1-pyridin-3-yimerhyl-1H-indol-3-yl) ~
piperidin-i-ylwethyl] -benzoic acid methyl ester. This ester
was dissolved in 15 ML of ‘methancl “and hydreliged with NaQH
1N at room temparature fox 12 hcurs..‘ The crude mixtura was
neutralised with HC1 1N and then the solvent was removed
under rsduced pressura. The solid residue was washed with
water and dichlorometharne and the corresponding acid (0.6 g,
77% of vield) was isolated by filtration.

Melting point 120-192°C

NMR (300 MHz, DMS0O) 3=1.52-2.21 {m, -4H}, 2.98+3.20 (m, 2H),

3.32-3.43 (m, '3H), 4.238 (s, 2H), S.42 (s, 2H), §.98-7.03 (t,
1H), 7.08-7.14 (&, 1K), 7.29-7.37 (m, 2H), 7.46-7.4% (d, 1H),
7.56-7.64 (m, 2Z2H), 7.68-7.72 (4, 1H), 7.924-7.%7 (d, 1H),
8.00-8.03 (d, 1¥), 8.20 (s, 1H), 8.243-8.47 (g, 1@, 8.50 (s,

1H) .
Exmpla 27
Preparation cf 3-{4-[1-(5-chloro-thiophen-2-yilmathyl) - 1H-

indol-3-y1] -pilperidin-Ll-ylmethyl}-henzoic acid

JP 2004-513127 A 2004.4.30
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This compound was prepazed following the procedure described
in example 18 (part C) starting with 1.48 wmnol (4.48 dmol) of
1-{5-chloro-thiophen-2-ylmathyl) -3-piperidin-4-yl-1H-indole
and 1.0 g {8.8 mmol] of 3-bromomethyl-benzoic acid methyl
esber. The crude mixture was purified by flash chromatography
over silica gel affording 0.29 g (14% of yield) of the pure
acid.

Melting point 232-234°C

CMMR (300 MEZ, DMSO) 0=1.91-2.09 (m, 4H), 2.88-3.20 (m, 2H),

2.22-3.36 (m, 2H), 4.34 (s, 2H), 5.48 (s, 2H), €.83-7.03 (m,
3K}, 7.09-7.12 (m, 1H), 7.25 (s, 1H), 7.50-7.66 (m, G3H},
7.84+7.86 {(m, LH), 7.99-8.01 (d, 1), 8.15 {s, 1H).

Example 28 .
Preparation of 3-{4-[1-{2-[1,3]dioxclan-2-yl-athyl)-1H-indol-

3-v1] ~piperidin-1-ylnethyl}-benzoic ac]‘.‘d

2. Preparation of 3-[4-(iH-indcl-3-yl)-piperidin-l-ylmethyl] -

benzoic acid methyl sster

This compound wasg prepared following the procedure described
in example 1 (part D) starting with 0.2 g (1 mmol} of 3-
piperidin-4-yl-1E<indole and ¢.29 g (1.3 mmoi) of 3-
bromomethyl-benzoic acid methyl ester. After lonie exchange
purficatieon, 0.276 g (79% of yield) of 3-[(2-(lH-indol-3-y1)-

.piperidin-I-ylmethyl]-benzoia acid ™ methyl . ester ‘were

chtained.

B. Dreparation of -3-{4-[1-(2-[1,3]dioxnlan-2-yl-ethyl)-1H- "

indol-3-yl] -piperidin-1l-ylmethyl)-henzoic acid

Thie compound was prepared following the procedure described
in example 1 (parxt ) starbting with 0,046 g (0,13 mmol) of 3-
[4- (1H-indol-3-v1l) -piperidin-l-ylmethyl] -benzoic acid methyl
ester and 0.019 mwL (0.1 mwol) of 2-{2-browe-ethyl)-
{1,3]dioxclane. After the described purification, ©.023 g
(40% of yield) of the expected acid was cbtained.

NMR (300 MEz, DMSO) 5=1.64-1.7% (m, 2H), 1.90-1.85 {m, 2H},
1.835-2.086 (m,. 20, 2.12-2.1% (m, 2H), 2.72-2.80 {m, 1H),

JP 2004-513127 A 2004.4.30
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2.90-2.93 {m, 2H)}, 2.59 (s, 2H), 3.72-3.80 (m, 2H), 3.87-3.93
(m, 2H), 4.11-4.21 (&, 2H), 4.75-4.78 (t, 2H), 6.%9-7.00 (t,
1H), 7.08-7.14 (m, 2H), 7.35-7.46 (m, 2H}, 7.54-7.56 (m, 2H),
7.83-7.85 (m, 2H}), 7.92 (8, 2H). '

Examplas 29-33
These " compounda . were . prepared fecllowing the . procedure

described in example 28. The BSI/MS data, vields and purity
are summarised in table 5.

Table 5. Examples 239-33

JP 2004-513127 A 2004.4.30

Yicld & (mgy
Examplre Esi/mg mie [lw+l)"] obtained) .Purity %
FE 449 . 30 {18 mg) o2
30, 426 ‘21 {12 mg) 54
31 513 1 (3 mg) 78
3z . 4271 65 (50 mg) 67
33 .426 | 73 {50 mg} 65
.‘Example 34

‘Praparatio.n of 2-methoxy-5-[4-(1-pyridin-3 —ylmethylrlﬂ~indcl-

3-y1) -piperidin-1-ylumethyl] -benzoic acid
4. Preparation of 353-[4-(1H-indol-3-v1) upiparidin—l»yimethyl] -

2-methoxy-benzoic acid éthyl ester

- This compound was prepared following the procedure described

in example 1 (part T} starting with 0.2 g {1 wmol) of 3-
plperidin-4-yl-1H-indole and ©.34 g (1.3 mnol) S-browmowmethyl-
2-methoxy-benzoic acid ethyl ester. »after fonic exchangs
purfication, ©.273 g (70% of yield) of 5-[4-(1H-indol-3-¥1)-
piperidin-l-ylmethyl] -2-methoxy-benzoic acid ethyl ester were
obtained. '
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B. Preparation ef 2-methoxy-5-[4-(1-pyridin-3-yloethyl-1H-
indol-3-vyl) ~piperidin-L-ylmsthyll ~benzoic acid

This compound was prepared following the procedure described
in example 1 (part E) starting with 0.0%4 g (0,13 @mmol) of 5-
[4- (1H-indel-3-y1l) -piperidin-1-ylmethyl] -2-methoxy-benzolc '
acid methyl ester and 0.029 mg {(0.16 mmcl) of 3-chloromethyl-
pyridine hydrochloridé. After the described purification,

"0.007 g (112 of yield] of the expected acid was cbtained.

NMR (300 MHz, DMSO) B=1.61-1.72 (m, 2H), 1.87-1.35 (m, 2},
2.04-2.17 (m, 2H), 2.76-2.78 (m, 1H), 2.88-2.92 (4, 2H), 3-71
(s, 35), 5.39 {s, 2H), &.86-6.89 (d, 1H), 6.95-7.33 [m, 6H),
7.42-7.48 (&, 1H), 7.55-7.58 (d, 1H), $.43-8.43 (¢, 1H), 8.51
‘s, 1H).

Examples 35-39 )
These ‘ compounds were prepared following' the procedure
described in example 34. The EST/MS dats, yields and puxity

are summarized in table 6.

Table §. Expmples 35-38 |

Teample BIE e Tield & (R surity %
: AT TRALY) . htainedl
35 465 13 {7 mg) 90
r L 479 S 12 {7 mg) R
37 481 5§ (4 mg) " B4
38 ’ 436 46 (24 mg) v 53
Example 3%

. Preparatiom of 4-bromo -‘3- [4-{1-[1,3] dioxolan-2-yluethyl-1H-

indol-3-~yl) -piperidin-l:yimethyl] -benzolc acid

A. Preparation of 4-bromo-3-[4-(IH-indol-3-yl)-piperidin-1-

. ylmethyl] -benzoic acid methyl ester

JP 2004-513127 A 2004.4.30
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This compound was prepared following the procedure described
in example 1 ({part D) starting with 0.2 g (1 mmol) of 3-

" piperidin-~4-yl-iH-indole and 0.39% g (1.2 wmmol} 4-bromo-2-

bromomethyl-benzoic acid merhyl ester. After lonic exchange
purfication, 0.19%6 g (46% of vield) of 4-bromo-2-(4-(1H-
indol-~3-yl) -piperidin-1-ylmethyl] -benzoic acid wethyl sster
were obtained.

B. Preparation of 4-bromo-3-[4-(1-[%,3]diocxolan-2-ylrnethyl-

" LH-indel-3-yl) -piperidin-1-yimethyl] -benzoic acid

This compound was prepared following the procedure desceribed

in example 1 .(part E} starting with 0.055 g (Q.13 fmmol) 4-
bromo-3- [4- (1H-indol-3-yl) -piperidin-1l-yimethyl] ~benzoic acid
methyl sester and ©0.03¢ mg {(Q.1¢ mmol) Z—X')xomomethylA
[l,3]dio:-tolane‘. After the described purification, 0.021 g
(22% of vield) of the expected acid was obtained. }

WMR (300 MHz, DMSO) 8=1.62-1.74 (m, 2H), 1,90-L.95 {(m, 2H),

©2.18-2.23 |m, 2H), 2.74-2.82 (m, 1H), 2.93-3.00 (m, 2H), 3.58

(s, 2H), 4.23-4.25 {m, 2H}, 5.08-5.12 (r, 1H), €.%%-7.00 (t,
1H), 7.07-7.15 (m, 2H), 7.41-7.69 (m, 4H), 7.%8-8.00 (m, 1H).

Examples 40~45

‘These compounds  were prepared following the procedure
described in example 35. The ESI/MS data, vields and purity
are summarised in table 7.

Table 7. Examples 40-45

. ¥ield % (mg
Example BST/HS mie [{H+1)'] . ‘Purity ¥
obtainad)

r 40 ’ 505 54 (45 mg) © 98 o
‘ a1 S1a 46 (19 mg) 96 ;
42 528. 52 (22 mg) 97
43 510. 72 {22 mg) 85
r 44 475 35 (14 mg) &

JP 2004-513127 A 2004.4.30
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45 592 65 {30 mg} 93
Example 46

Preparation of 2—E1uofa~,5~[4~(l~pyridin43—ylmethyl—lﬂ<indol~'
3uyl) -piperidin-1-yimethyl] ~benzoic acid _

A. Preparation of Z—Eluoro-S-[4-'(1H-ind.clw3—y1)-piperidin~v1~
yimethyll -henzeoic acia athyl esten

This compound was prepared follewing the procedure described
in example 1 (part D) starting with 0.z-g (1 mwol) of 3-
piperidin-4-yl-lH—iﬁdolé and 0.33 g (‘1,3 ol S-bronomethyl-
2-fluoro-benzcic acid ethyl ester. After i‘on;‘Lc exchange
purfication, ©0.30 g (79% of yield) of 2-flucro-5-[4-{1H-
indol-3-vy1l) -piperidin-1-ylmethyl] ~benzoic acid ethyl ester

were obtained.

B. Preparation of 2-fluore-5-[4-(1l-pyridin-3-ylmethyl-18-

‘indol-3-yl) -piperidin-l-ylmethyl] -benzcia aacid

This compound was prepared féllowing the procedure described
in example 1 (part E) starting with 0.063 g (0.17 mmol) of 2-
fluoro-5-[4- (1H-indol-2-yl)-piperidin-1-yilmethyl] -benzoic

acid ethyl ester and 0.035% mg (0.21 mmol)of 3-chloromethyl-

© pyridime hydrochloride. After  the described purif:.c.-a.tion,

0.053 g (71% of yield) oﬁ‘tl‘qe expacted acid was obtained.

MMR (300 MHz, DMSO) §=1.£67-1.77 (m, 2H), 1.%0-1.55 (m, 2H),
2.09-2.17 (&, 2H), 2.73-2.81 (m, 1H}, 2.88-2.93 (d, 2H), 3.40
{s, ZH), 5.38 (s, 2H), &.95-7.10 (m aHYy, 7.24-7.35 {m, 2H),
7.43-7.46 (d, 1H), 7.54-7.61 (m, 48}, 38.42-8.45 (dd, 1iH),
8.50-8.52 {m, 1H).

Examples 47-52 . ’

These compounds wers prepared following the procedurs
described in example 46. The ESI/MS data, yields and purity
are summarised in table &.

JP 2004-513127 A 2004.4.30
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Takle §. Examples 47-52

Yield ¥ (mg
Example ESZANS mie (()7) altained) Purity %
47 453 21 (12 mgh | 57 -
48 467 19 {12 wg} | 65
43 444 St (30 mg) 69
50 $31 15 {10 mg} ]
51 - 438 42 (22‘ g ) 74
52 444 74 {58 wg} §0

Exampla 53

Praparation of 2-(2-{4-[1-{tetrahydre-furan-3-ylmethyl)-1H-

 indel-3-yl] -piperidin-l-yl}-athoxy) -benzoic acia

This compound was prepared following the procedurs desoribed
in example 1 (part B) starting with 6.1 g (0.26 mmol} of 2-
{2-[2- (1B-indol-3-vl) -piperidin-1-v1] -ethoxy}—benzo:l.c acid
methyl estar and 0.067 g (0.37 mmol) of freshly prepared
tetrahydra-furan-3-yvlmethyl methansulfonate. After standard
purification, 0.045 g {(39% of yield) of the expected. acid

were abtained.

WMR {300 MHz, DMSG) 5=1.82-1-98 (m, 4H), 2.44-2.56 (m, GSH},

2.67-2.78 (m, 1H), 2.81-2.93 (m, 2H), 3.15-3.20 (m, 3H),

3.57-3.65. {m, 2H), 3.75-3.86 (m, 2H), 4.08-¢.11 (m, 2H),
4.29-4.33% (m, (2H), 6.8%-7.0% (m, 2H}, 7.09-7.18 (m, 3H),
7.27-7.49 (m, 3H), 7.862~7.84 (d, 1H). '

Examplaes 54-57

These compounds were prepared following the procedurs

 described in example 53  starting . with the suitable

methansulfonate or halide. The ESI/MS data, yislde and purity

are summarised in table 9.

Table 9. Examples 54-57

JP 2004-513127 A 2004.4.30
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T Tield & (wmg ,
Example EST/ME mie |{Me1)'] cbtained) Purity %
54 478 10 {8 wg) 82
55 449 50 (58 mg) 30
T 145 23 (26 my) 82
57 ) 470 11 {14 mg) 84
Example 58

Preparation of 3-{4-[1- Etetxjalhydro-fuian-B-ylmethyl) - 1H-

indol-3-v1] ~piperidin-l-ylmethyl}-benzoic acid

This compound was prepared following the procedures described

in example 1 (part E) starting with 0.1 g (0.28 mmol) of 3-
{4- (1H-indol-3-v1l) -piperidin-1-ylmethyl] -benzoic acid methyl
ester [(example 28, part A) and 0.72 g (0.2 mmoly of
{tetrahydro- fura}173fyi) -methansul fonat.e . After standard
purification, 0.04 g (34% of yield) of the expscted acid were

obtained.

NMR (300 MHz, DMSO) $=1.33-1.84 {w, SH}, 2.07-2.14 (t, QH),.

2.61-2.7% (m, 2H), 2.89-2.%4 (m, 3H}, 3.40-3.71L  (m, 4,
3.77-3.85 (m‘, 2H}, ‘4.05-2.09 (@, 2H}), 6.95-7.00 [(t, 1H),
7.07-7.13 {(m, 21H), 7.25-7.34 (m, 3H), 7.42-7.45 (4, 1H},
7.53-7.56 (4, 1H), 7.74-7-77 (d, 1H), 7.83-7.87 (@, 1H

Examples 53-51

These compounds were prepared following "the procsdures
described in example 58 startipg with the suitable
methansulfonate or halide. The ESI/MS data, yields .and purity

gre summarised in bable 10,

Table 10. Examples 59-61

Yield ¥ (mg L
B2I/M3 mie [(M+L)*) Purity %
cbtainad}
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59 ’ 419 3% (25 wgl Bs
50 445 17 (24 wg) 21 T
&1 415 10 (9 mg) - 53

' 2.55-2.76 (m, 2EH), 2.89-2.96 (v, 1H), 3.08-3:1%2 {d, 2H), 4
(=, W), 5.40 (s, 2H), §.98-7.12 (dt, 2Hy, 7.29-7.3% {(m, 33
1

Example &2

Ereparation - of - 2-[4-(l-pyridin-3 ‘-ylmethyl«:LH—.indcl—B-yl)-
piperidin-Ll-ylmethyll-nicotinic acid

A. Prepavation of 2-14- (18-indel-3-y1) -piperidin-i-ylmethyll -
nicotinic =cid ethyl ester Y

This cempound was prepared following the procedure described

"'in example 1 {part D), Starting' with 0.5 g (2.5 mmal) of
3-piperidin-4-yl-1d-indole and 0.65 g (3.25 mmel), of - .
bromomethyl-nicotinic acid ethyl ester. After the stardard

puvification, 0.84 g (92% of yield) of 2- [1-{1H-inddl-3-y1)-
piperidin-1-ylmethyl] -aicotinie acid ethyl ester were

obtained.

B. Preparation ef 2-[4-({l-pyridin-3-yimethyl-1H-indol-3-y1)-
piperidin-i-ylmethyl] -nicotinic acid

This coupound was prepared folleowing the proceduze d.esdribed

©in example 1 f{part E) starting with 0.76 g (0.2L mwol) of 2-

{4- {1H-indol-3-yl) -piperidin-l-yimethyl] -nicotinic acid et‘hyl
ester and 0.04 g {0.25 mmel) of 3-chloromethyl -pyridine
hydrochloride. After standard purification, 0.040 g (45% of

) vield) of the expected acid were obtainad.

NMR (30C¢ MH=z, DMSO) ¥=1.85-1.7% (m, Z2H), 1.39-2.10 (m, 2H

7.44-7.47 {d,  1H}, 7.55-7.81 (m, 2H), #8.05-8.08 (4,
9.43-8.45 (m, 1H}, B.45-8.51 {m, 1H}.

Examples 63-€4

These , compounds were prepared following = the procedure
described in exzmple 62 gstarting with the suitable

JP 2004-513127 A 2004.4.30
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63

methansulfonate or halide. The ESI/MS data. yields and purity
are sumnmarised in table 11.

Tahle 11. BExamples §3-64

. ¥ield & (mg
Example BSL/MS wie ({(M21]"] . Purity %
- . obtained)
83 449 54 (50 mg) 51
G4 432 21 (15 mg) 87

Example 65

-Preparation’ of 3-{4-[1-(S-chloro-thicphan~2~ylmethyl) -6-

£lucro-1H-indol-3-yl] -piperidin-1l-ylmethyl}-benzoic acid

A. Preparaticon of 3-[4-(6-flucro-1E-indol-23-yl)-piperidin-3-
yimethyl] ~-benzoic acid wmethyl ester

This compound was prepared following the provedure describesd
in.example % (part D) starting with 0.5 g (2.3 woeel) of &-
fluore-3-piperidin-4-yi-1H-indocle and 0.7 g (3 mmwol) of 3-
bromomethyl-benzoic acid. After the standard purificakion,

"0.842 g (93% of vield) of 3-(4al(6-Fluoro-lH-indel-2-yl)~

piperj.din—l'—ylmethyl] -benzoic acid methyl asber - were
cbtained.

‘B. - Preparation of 3-{4-[1-{(5-chloro-thiophen-2-ylmethyl)-6-

fluoro~1H—indol«3»yl]-piperidin—l«ylmethyl}mbgnzoic acid
This compound was prepared following the procedure described
in example 1 (part B) starting with 0.07 g {(0.1% mmol) af 3-
[4-(6-fluore-1H~indol-3-yl) -piperidin-1l-ylmethyl] -benzoic
acid methyl ester and 0.05 g (0.2% mmol) of 2-chloro-5-

. chloromethyl-thicphens. After standard purificartion, 0©.01 g

(10% of the vield) of the expected acid were obtained.
NMR (300 MHz, DMSD) 5=2.14-2.29 (m, 4H), 2.76-2.85 (m, 283,

2.94-3.01 {m, 1H), 3.47-3.54 (m, 2H), 4.17 (s, 2H), 5.25 (s,
- 2H), 6.71-6.79 (m, 2H], 6.83-6.%0 (dt, 1H), £.%7-7.03 (m,

JP 2004-513127 A 2004.4.30
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), 7.48-7.56 (m, 2H), 7.75-7.78 (d, IH}, 8.09-8.12 (m, 2H},
8.15-8.19 {(m, 1H).

Examples 66-67

Compounds 66 and &7 were prepared following the procedure

described in’ example 65 starting with the suitable
methansulfonate or halide. The ESI/MS data, yields and purity

are summarised in table 11.

Table 11. Examples 66-67

Yield & (mg
Exanple EEI/HS mie [{1d)7) purity %
obtained} R
€8 463 17 (15 mg) 57
67 463 15 (13 mg) 78
Example 68

Dreparation bf 2-methoxy-5-{4-[1-(2-thiophen-3-y1-athyl)-1K-"

indol-3-yl] -piperidin-I- ylmethyl} ~benzoic adid
A. Praparation of 5-[4-{1H-indoi-2-yl)-piperidin-I1- ylmethyl]—

2 methoxy benzoic acid ethyl sster .

"This compound was prepared following the ‘procedure described

in exampls 1. (part ) starting with 0.5 g (2.5 mmol) of &~
ﬁluoro-S-piperidj.n%fyl—lH—im-lole_ and 0.88 g {3.2 mmel)- of s-
browomelkhyl -2 -methoxy-benzoic acid ethyl ester. After

. standerd purification, ©.83 g (91% of yield) of 5-[4-{(1iH-

indol-3-yl) -piperidin-i-ylmathyl] -2-methaxy~benzoic o acid
ethyi ester were obtained. .

B. Preparation of 2-methexy-5-{4-71-{2-thiophen-2-yl-ethyl)-
1¥-indol-3-y1]-piperidin-1-ylmethyl}-benzoic acid

This compound was prepared following the procedure described
in example 1 (part E) starting with 0.07 g (0.18 mwmol} of &-
[4- {(1H-indol-3-vyl) -piperidin-i-ylmethyll -2 -methoxy ‘benzoic
acid ethyl ester and 0.05 g {0.25% mmol) of 2-thiophen-2-vl-

JP 2004-513127 A 2004.4.30
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ethyl methansulfonate. After the standard purification, 0.009
g {10% of yield} of the expected acid was ocbtained.

' Examples 6% and 70
Z. Preparation of 5-[4-(&-fluoro-1H-indel-3-yl)-piperidia-1-
vimethyl] -2 -methoxy-benzoic agid ethyl ester
This camf)ound was prepared folluwing the procedure described
in example 1 (part D) starting with 0.5 g (2.2 mmol) oFf 6-
flucro-3-piperidin-4-y1-1H-indole and 0.3 = (2.9 mmol) of 5-
bromomethyl -2 -methoxy-benzoic acid © ethyl esker. After
standard purification, 0.%1 g (100% of vield) of 5-[4-(6-
Eluoro-1k-indol-3-yl) -pipexidin-l-vlmethyl] -2-methoxy-benzoic
acid ethyl ester were obtained.
B. Preparation of 5-{4-[6-fluowro-1-{2-thicphen-2-yl-ethyl)-
1E-indol-3-y1] -piperidin—l—ylmethyl}-2-metiwxy-benzoic‘ acid
and  5-{4-[6-£luoro-1-(2-morpholin-4-yl-ethyl) -1H-indol-3-y1] -
piperidin-1-ylmethyl}-2-msthoxy-benzoic acid
These compounds were preparad following the procedure
described in example 1 (part E) starting with 0.07 g (0.17
‘mmol) of 5-[4- (6-Elucro-1H-indol-3-yl) -piperidin-1-vlmethyl] -
2 -methoxy-benzoic acid =thyl ester.

i ; Yield & {mg
Example ESE/MS m/e [(Me11'] : . Purity %
. corainzd)
2 69 FEEE 17 (13 ma) " 91
L 70 . 596 1a (12 mg) P
Exémple 71 .-

Preparation of 5-{4-[1-(2-[1,4]dioxan-2-yl-ethyl) -1E-indol-3-
v1]-piperidin-1l-ylmethyl}-2-methoxy-benzoic acid
A, P;eparation of 4~[1-(2-[1,4]dioxan~2-yil-ethyl)-1E-indol-3~

vil -piperidine*l-—carboxy;lic acid ethyl ester

JP 2004-513127 A 2004.4.30
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This compound was prepared Lellowing the procedure described
in example 13 (part B} starting with 0.47 g (1.2 mmol) of 4~

{1H-indol-3-yl) -piperidine-1-carboxylic acid éthyl ester and

a.62 g (2.9 wmel) of 2-{1,4}dioxan-2-yl-athyl
methansul fonate. The reaction mixture was stirred at 40°C for

‘24 houre. After standard work-up and purificatien, 0.29 g

(51% of yield} of 4-[1-(2-[1,4]dioxan-2-yl-ethyl) -1H-1indol-3-
vl] -piperidine~l-carboxylic acid ethyl ester were obtained.

'B. Preparation of 1-(2-[1,4]dioxan-2-vl-athyl)-3-piperidin-4-

¥i-1H-indcle

This compound was prepared follcwihg the [Srocedure described
in example 13 {part C) starting with 0.47 g (L.2 mmol) of 4-

[1-(2-[1,4)dioxan-2-yl-ethyl) -1H-indol-3-yl} -piperidine-1-

carboxylic acid ethyl ester. After standard werk-up, 0.2 g
153% of vield) of 1-(2-{1,4]dicxan-2-yi-ethyl)-3-piperidin-4-

"ywl-1H-indole were obtained.

C.  Presparation o 5~{4~[l-(2-El,&]dioxanéz-yl-ethyll-lH-
indpl-3-yl] -piperidin-l-yimethyl}-2-methoxy-benzoic acid

This compound was prepared following the procedure described

.in example 13 {(part D) starting with 0.06 g (p.lQ'mmol) of 1-

{(2-[1,4)dioxan-2-vl-ethyl) -3-piperidin-4-y1-1H-indola” and
0.071 ¢ (0.26 mmel} 0f S-bromomethyl-2Z~methoxy-benzoic acid
ethyl ester. After standard puriﬁicanion, 0.01% g {65% of
yield) were obtained. : ’

NMR (300 MHz, CDCl,) f=1.73-1.80 .(m‘ .21-1'), 2,15~2.30V (m, 4H),
2.55-2.80 {(m, 2H), 2.99-3.10 {m, - 1H}, 3.20—3‘.45 (m,  3H),;

'3.52-3.867 (m, 3H), 3.52-2.67 (m; 5E), 3.7€-3.82 (m, 1H), 3.98

{s, 2H), 2.03-4.10 {(m, 2H), 4.18-4.23 (t, 2H), 6.91 (s, 1H),
§.99-7.10 (m, 2H), 7.17-7.32 (&, 1H), 7.30-7.35 (m, 18,
7.56-7.58 {m, 3H), 8.03-8.08 (m, 1H}. e

Bxample 72
Freparation of 3-{4—[1—(2m[l,é]dioxan-2~yl—ethy1)71H—indol—3~

¥1] -piperidin~1l-ylmethyl}-bénrois acid

JP 2004-513127 A 2004.4.30
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This compound was prepared following the procedure described
in example 71 (part C} starting with 0.06 g (0.19 smcl) of -
(2~ {1,4]dioxan-2-yl~athyl} ~3-piperidin-2-y1-18-indole and
0.0680 g (0.26 mmol) of 3-bromomethyl-benzoic acid methyl

ester. After standard purification, 0.037 g (75% of yield

were obtainad.

MMR (300 MHz, <DCL;) $=1.65-1.80 (m, 2H), 2.10-2.24 (m, 2H),

t2.35-2.52 (m, 2H), 2.81-3.09 {m, 3H}, 3.18-3.33 (m, 3H),
3.51-3.66 [m, 5H), 3.77-3.80 (wm, 1H), £.35-32.27 (w, 4H), 5.83

(s, 1E), 7.02-7.07 {c, I1H}, 7.1%-7.20 (b, 1H}, 7.25-7.33 (m,
18}, 7.40-7.56 (m, 2H), 7.62-7.85 .m, 1H), 8.08-8.10 (d, 1H},
38.34 (s, 1H).

Example 73

Preparation of §~methoxy~5—[4-(1—thinphen-z-ylmethyl-lﬂ—

' indol-3-yl] -piperidin-1-ylmethyll -benzoic acid

:This compound was prepared following the procedure described

in example 25 (part C) starting with 1.20 g (0.085 mel) of 3-
piperidin-4-yl-1-thiophen-2-vlmethyl-1H-indole and cl.92
(0.071 mal) - of S-bremomethyl-2-methoxy-benzoic acid ethyl

ethancl, 1.2 g {40% of yield) of the expected acid.

" Melting point 242-243°C

NMR (300 WMHz, DMSO) §=1.6-1.73 {m, 2H), 1.91-1.%5 (4. 2ZH)
2.09-2,17 (t, 2H), 2:.32-2.82 (m, 1H}, 2.88-2.%2 (d, 2H), 3.43
(=, 2H), 3.80. (s, 3H). 5.52 {s, 2H), 6.92-6.95 (m, 1H), 6.93-
7.00 (m, LH); 7.06-7.12 {m, 3H), 7.23 (s, 1H), 7.36-7.38 (44,
1#), 7.42-7.46° (dd, . 1H), 7.46-7.48 {(m, 1H), 7.49-7.51 {m,
1H), 7.853-7.58 (m, 1B}, 7.56-7.55 (m, 2H).

Example 74

Preparation of Q-bromo-B«[4~(l-pyridim-4-ylmethyl-1H?indol-3-
yl)—piperidin-lvylﬁethyll~benzoic acid o

Al Preparation of 4—(1-pyridin—4—?lmethyl»lHAindol~3~y1)~

piperidine-i-carboxylic acid ethyl ester

JP 2004-513127 A 2004.4.30
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This compound was prepared following the procedure described
in example 13 (part B) at room tenperature Ffor 15 hours,
starting with 12 g (40 mmol) of 4- (1H-indol-2-yl)-piperidine-
1-carboxylic acid ekhyl ester and 3 g {28 wmgol) of 4-

‘¢hloromethyl-pyridine  hydrochloride, stirring at | room

temparature for 18 hours. Afrer standard weork-up, 11.9 g {81%
of the yield) of 4-(l-pyridin-4-ylwethyl-1H-indol-3-yl)-

piperidine-1l-carboxylic acid ethyl ester were obtained.

B. Preparation of 3-piperidin-4-yl-1-pyridin-4-ylmethyl-1H-

indale

* This compmuhd was prepared following the procedure described

in example 13 (part €] starting with 11.8 {0.032 mol} of 4-

{l-pyridin-4-ylmethyl-1H-indol-3-y1) -piperidine-1-carboxylic
acid ethyl ester. After purification through the Ffumarate

-derivative as described in example 26 (part B), & g (64% of

yield) of' 3-piperidin-4-yi-l-pyridin-4-yimethyl-1H-indole
were obtained. '

C. Preparation of ‘1—broma-3~[&-(1-pyridin-4-y1methy‘1-iH-
indol-3-yl) -piperidin-1-yimsthyl]l -benzoic acid

This compound was prepared following the procedurs described
in example L3 (part D) starting with 1.5 g (50 mmol) of 3-
piperidin-4-yi-1l-pyridin-4-ylmethyl-1¥-indole and 1.7 g (55
mmol} of Q—bromo—.’;-bromomethyl—benzoié acid methyl ester.
Bfter standard  work-up and recrystallisation with echyl
ether, 1.7 ‘g (68% of yield) of the expected acid were
obtained.

Melting point 167-168°C _

NMR (300 MHe, DMSO) 8=1.65-1.77 {m, 2H), 1.8.-2.02 (m, 2H),
2.25~2.33 (t, 2H), 2.80-2.97 (m, 3H), 2.6%5 (s, 2H), 5.42 (=,
2H) , 6.98—7.‘10 (m, 4H), 7.31-7.33 (m, 2H), 7.59—7.52‘ {d, 1H),
7.68-7.81 (m, 2H), 8.09 (s, 1H), B.45-8.48 {(m, 2H).

Example 75

Préparation of 2-methoxy-5-{4-[1-(2-thicphen-3-yl-ethyl) -1H-

indol-3-y1] -piperidin-l-ylmethyl)} -benzoic acid.

JP 2004-513127 A 2004.4.30
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This compournd was prepared following the procedure described
in exawple 13 (part D) starting with 1 g (3.2 mmel) of 3-
piperidin-4-yl-1-{(2-thiophen-3-vl-ethyl}-1H-indole and 1.15 g
(4.2 mmol) of S-bromomethyl-2-methoxy-benzoic acid ethyl
ester. After standard work-up and purification, 1.16 g (76%
of yieid) af the expected acid wers cbtalned.

Melting point 219-220°C

MME (300 MHz, DM8C) &=1.58-1-70 {m, 2H), 1.83-1.93 (4, 2H),
2.11-2.19 (¢, =2H), 2.70-2.78 (m, "2H), 2.89-2.9%3 (d, LH},
3.02-3.07 (m, 2M}, 3.50 (s, 2H), 3.80 (s, 3H), 4.30-4.35 (m,
‘2H), £.985-7.12 (m, SH), 7.18 (s, 1H), 7.43~7.26 (m, ‘EH),
7.53-7:55 (d, '1H), 7.59% (a, IH).

Exa:npie 76

Preparation - of 3-{4-11-{2-morpholin-4-yl-athyl) -1H-1indoLl-3-

¥il *piparidin—l-fhnethyl} ~benzodec agid

. A. Preparation of 4- [1-(2~-morpholin-4-yi-ethyl) -1H-indal-3-

vl] -piperidine-l-carboxylic acid ethyl ester

This compound was prepared following the procedure described

in example 13 (part B), starting with 11 g (40 wmol). of 4-

{1H-indol-3-yl) -piperidine~l-carboxylic “acid ethyl ester ‘and
S g (28 mwcl) of 4»(2_-chloro-etﬁyl)Qmorpholine hydrochloride.

[ The reaction mixture was stirred at room temperature for 128

hours. After standard work-.up and purification, 13.5 g  (88%
of vyield) of 4~{l~(2—m0rphalin-4—ylje'thyl}leAindol—E—yll-

piperidine-l-carboxylic acid ethyl ester were obtained.

B. Preparation of ;j(Z—Iﬁorphglin<4—yl-éthyl)~3~piperidin—4»‘

yl-1H-indole

This compound was prepared following the procedurs described
in examplie 13 (part C) startipng with 13.5 g (35 mmol) of 4-
[1-(2-mozrpholin-4-yl-ethyl) -1¥-indol-3-y1] -piperidine-1-
carboxylic acid ethyl ester. Afrter standard work-up, 9.5 g
(87% of yield) of 1-(2-morpholim-4-yl-sthyl)-3-pipecidin-4-

yl-1H~indole were obtained.

JP 2004-513127 A 2004.4.30
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C. Preparation of 3-{4-[1-(2-morpholin-4-yl-ethyl)-1H-indol-
3~yl] -piperidin-i-yimethyl}-benzoic acid

This compound was prepared Lollowing ths procedure described
in example 13 (part D) starting with 2.4 g (7.5 mmol) of 1-
{2-morpholin-4-yl-ethyl) -3-piperidin-4-vI-1H-indole and 1.8 g
(7.8 mmol) of 3-hbromomethyl-benzoic acid methyl ester. After
standard work-up and purification, 0.75 g (22% of visld) of

-the expected acid were obtained.

Melting point 186-191°C

NMR (200 MHz, DMSO} 8=1.91-2.10 (m, 4H), 2.42-2.5% (m, 4H),
2.66~2.82 (m, 4H), 3.16-3.26 (m, 3H), 3.%4-3.58 {m, 4H), -

4.15-4.26 (m, 4H), 6.96-7.00 (v, 1H), 7.09-7.14 {t, 1H), 7.18
s, 1), 7.42-7.45 (m, 2H), 7.54-7.64 (m, 2H), 7.84-7.86 (m,

J1H), 7.95-7.98 {d, 1H), 8.11 (s, 1H).

Example 77

Preparation of 2-[2-(4-{1- 12~ (benzo[l,3]dioxol-5-yloxy) -

ethyi] - 18-indol-3-yl}-piperidin-1-v1) ~ethoxy] -bénzaic acid

_ A. Preparation of 4-{1- [2-{benzo[l,3]dioxol-5-yloxy) -ethyl] -

lH—indol—B—yi]‘piparidina.-l—carboxylic acid. ethyl ester '

This compournd was prepared following the procedure described
in example 13 (part 'EI) starting with 11 g (40 mmol) of 4-(1lH-
indol-3-y1) ~pipsridine-1-carboxylic acid ethyl ester and 5.8

‘g’ {48 mmol) of 5-(2-chiora-ethoxy}-benzol[l,3[dioxole. The

mixture was stiryxed at room temperature for 18 hours. After
standard wcrk—u.p and purification, 10.5 g (60% of yield} of
4-{1-[2- (benzo(l, 2idiogxol-5-yloxy) -ethyl] - 1H indel-3-yi}-
piperidine-i-carboxylic acid ethyl ester were obtained.

B, Preparation of 1- [2—(‘benzo[1,"3-]dioxcl~5—£r10xy]—ethyl}—3—
piperidin-4-yl-IH-indole S

This compound was prepared following the procedure described
irn example 13 [part ¢) starting with 12.% g {0.028 mmol) of
4-{1-[2- (benzo (1,3}dioxol~5-yloxy) -e'ﬁhyl] -1H-indol-Z-yl}-
piperidine-1-carboxylic acid ethyl ester. After sktandard

JP 2004-513127 A 2004.4.30
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work-up, S g (87% of yield) of 1-[2-(benzofi,3]dioxcl-5-
vloxy) -ethyl] -2«piperidin-4-yl-1H-indole were obtainad.
C. Preparation of 2-[2-(4-{1-[2-(benzo[1l,3]dioxcl-5-yloxy) -

ethyl] -1H-indoi-3-y1} —piperidin— 1-y1) -ethoxy] ~benzoic acid

This compound was preparsd following the procedure described:

in example 13 (part D) starting 'qith 2.3 g (6.2.mmal) of -
[2-{benzoll,3}dioxol-5-yloxy) -ethyl]l-3-piperidin-4-y1l-1H-
indole. and 1.5 .g (7.1 mmel) of 2-(2-chloraethoxy)-benzoic
acid. methyl ester. After standard work-up and
recrystallisation with methancl, 1.6 g (43%% of vield) of the
expected acid were obtained. ' .

‘Melting point 123-125°C .
NMR (30¢ MHz, DMSO) 5-1.8_5—2.06‘ {m, 4H), 2.61-2.6%2 [(wm, 2H),’

2.89-2.88 (m, 3H), 3.16-3.24 {m, 2H), 4.17-4.21 (wm, 2H),

L 4.42-4.49 (m, 4H}, 5.93 {e, 2H), 6.30-6.33 {dd, 1H}, 6.56-

6.57"{m, 1H), €.76-6.78 (d," 1H), 6.87-7.04 (m, 2H), 7.11.-7.16
e, 1H), 7.20-7.2¢ {m, 2H], 7.36-7.41 (m, 1H), 7.48-7.55 (m,

J2M), 7.64-7.66 (&, 1H).

Exampla 78
E“repa:;ation of 5-{4-{§-fluoro-l-{2-thicphen-3-yl-ethyl}-1H-
indel-3-v1l -piperidin-lAy'lmethyl}—E-methax.y—benzoic acid

&, Preparation of 4—[G'—flucro—l‘(E—t}iiuphaan%yl»et}lyl)~1Hw

‘indol-3-y1]-piperidine-il-cavboxylia acid sthyl ester

This compound was prepared following the procedure described

“in example 12 (part B) starting with 4 g (132.9 mmol) of 4-(6-
fluoxg-iH-indol-3-yl) -piperidine-1-carhboxylic acid ethyl

ester (example 24, part A} and 3.3 g {16 mmel) ¢f 2-thicphen-
3-yl-ethyl methansulfonate. The reaction mixture was stirred
al 60°C for 3 hours. After gtandard work-up, 5.6 g (100% of
yield)  of 4-[6-fluoro-I-(2-thiophen-3-yl-ethyl)-1H-indol-3-

"y1l-piperidine-1l-carboxylic acid ethyl ester were cbtained.

B. Preparation of é-fluorc-3-piperidin-4-yl-1-(2-thiophen-3-
yl-ethyl] -1H-indele

JP 2004-513127 A 2004.4.30
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This compound was prepared following the procedurs described
in example 13 (part C) starting with 5.6 g {13.8 mmol) of &-
[6-£lucro-1-(2-thiopken-3-yl-ethyl) -1K-indol-3-yl] -

piperidine-L-carboxylic acid ‘ethyl ester. BAfter standerd

‘work-up, 4.5 g (29% of yleld) of &6-fluoro-3-piperidin-4-yl-1-

{2-thiophen-3-yl-ethyl] ~1H-indole were obtained.
C¢. Praparation of 5-{4-[6-flucrc-1-(2-thlophen-3-yil-athyl)-
1H-indol-3-yil-piperidin-1-ylmethyl}-Z-methoxy-benzoic acid

‘Thie compound was preparsd following the procedure described

in example 13 {part D) starting with 2.3 g (6.9 mmol) of 5-
fluoro-3-piperidin-4-yl-1~{2-thiophen-3-yl-ethyl}-18-indole

“and 2 g (7.5 wmmcl) of 3-bromomethyl-4-methoxy-betzoic acid

‘ethyl ester. After standard work-up and recrystallisation -

with methanol, 1 g (29% of yield) of the expected acid were

. obatined. .
.Melting point 228:22%°C

NMR (300 MHz, DMSO) B=1.56-1.67 {(m, 2), 1.87-1.31 (m, 2
2.10-2.17 {t, 2H}, 2.68-2.76 {wm, 1H}, 2.88-2.92 (d, zH),
2.99-3.05 (t, 2H), 3.50 (s, 2H), 3.80 (s, 3H}, 4.29-4.31 {(m,
2H), 6.78.6.85 (m, IH}, 6.99-7.82 (dd, 1#€}, 7.07-7.10 (m,
2H), 7.16-7.1% (m, “'EH), 7.28-7.32 (m, 2H), 7.38-7.4% (m, . 2H),
7.51-7.%4 (m, 1H}, 7.58-7.5% {m, 1H).

Example 79

Preparation of 5-{4-1[1- (S-Ghiorc-thiophen—}l-ylmaﬁhyl) -6~

fluorc-1H-indol-2-yl] -piparidin- l~ylme‘t'hyl} -2-methoxy-bensoia

acld
a. Preparation of  4-[1l-(5-chlarc-thiopher~2-ylmethyl} -6~
fluozo-1E-indol-3~yl] -piperidine-l-carbexylic’ acid  ethyl

aster

" This compound was prepared following the procedure described

in example 13 (part B) starting with 2.2 g (7.5 mmel) of 4-
(6-fluoro-1H-indol-3-yl)-piperidine-i-carboxyiic  acid ethyl
estar (examﬁle 24, part A) and 1.1 mh (8.8 mmel} of 2-chloro-
S-chloromethyl-thiophene. The reaction wixture was stirred at

JP 2004-513127 A 2004.4.30
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room temperature £or 18 hours. After standaxd woxrk-up, 2.2 g
{68% of yield) of 4-[1-(5-chloro-thiophen-2-ylmethyl)Y-6-
fluorp-1H-indol-3-yll -pipéridinewl—carbcxylic acid ethyl
ester were obkained. '

B. Preparation of 1-{5-chloro-thiophen-2-ylmethyl)-€-Eluoro-
3-pipexidin-4-yl-1E-indole

This compound was prepared following the procedure described
in example 13 {part C} starting with %.& g (1G.4 mmol) 2-[1-
{5-chloro-thiophen-2-yluethyl] -6~fluoro-1H-indol-3-y1] -
piperiding-1-carboxylic acid ethyl ester. »Afrer stardard
work-up, 2.4 gy (67% cof yield) of 1-(5-chloroc~thiophen-2-
Ylmethyl) -6-fluors-3~niperidin-4-yl-1H-indole were obtained.
<. Preparation of 5—{4—[1»(5~chlern—thiophen«2~§'1methyl)—6-
f.luoro-l}{A iﬁdql-]—yl] -pipsridin~l—ylmetﬁyl}—2—methoxy-benzc|ic:
acld

This compound was prepared following the procedure described
in example 13 (part D) starting with 2.4 g (6.9 mmol) af 1-
{5-chloro-thiophen-2-ylmethyl) -6-flncro-3-piperidin-4-y1-1H-
indole and 2 g (7.5 mmoi) of 3-bromomethyl-4-methoxy-benzoic
acid ethyl ‘ester. After standard woxk-up, 0.7 g (20% of
yield) of the expected acid were cbtained. ‘
Melting point 232-2367"C '

NMR (300 MHz, DMSQ) bd=i.65-1.73 (m, 2H), 1.20-1.94 (d, 2:H),
2.15-2.22 (¢, 2H), 2.70-2.78 {(m, 1H), 2.31-2.95 (m, 2H), 3.53
(s, 2H), 3.80 (s, 3H), 5.45 (s, 2H), 6.83-6.8% (¢, 1H), 6.95-
7.08 {m, 3H), 7.23 (s, 1H), 7.40-7.44 (m, 2H), 7.54-7.5% (m,

2H) .

Example 80

Preparation of 5-([4-(¢-fluoro~l-furan-2-ylmethyl-1id-indol-3-
1.!1) ~piperidin~l-ylmethyl] ~2-methoxy-henzoic acid
A. Preparation of 4-{8-fluoro-1l-furan-2-ylmethyl-18-indol-3-

¥1) -piperidine-1-carboxylic acid ethyl ester

JP 2004-513127 A 2004.4.30
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This compound was prepared folleowing the proceduré described
in example 13 (part B) starting with 4 g (13.8 mmol) of 4-(5-
Fluoro-1H-indol-3-yl) -piperidine-T-carboxylic acid athyl
ester {example 24, p;art A} and 17 mL (18 wmmol) of a freshly
prepared sclution 0.%4 M in ‘ethyl ether of 3-bromomethyl-
‘furan. The reackion mixture. was stirred at room temperature
for 18 hours. After standard work-up, 5.3 g (9%% of vield) of
4~ (g-Fluoro-l-furan-3-ylmethyl-13-indol-3-yi} —piperiaine~l—
carboxylic acid ethyl ester were abtained. ‘

B. Preparaktion of 6-fluoro-l-furan-3-ylmethyl-3-piperidin-4-
v1-1H-indele : ’

This compound was prepared following the procedure described
in oxample 13 (part &) starting with 5.3 g (13.7 mwl) of 4-
{(5-fluoro-1-furan-3-ylmethyl-1H-indol-3-yl) -piperidine-1-
carboxylic acid ethyl estex. After standaxd work-up, 3.5 g
(86% of vield} of 5-£luore-1-furan-3-ylmethyl-3-piperidin-4-
vl-1H-indole were obtained.

C. TPreparation of S-[4~(6-flusro-l-furen-3-ylmethyl-1B-indol-

3-y1) -piperidin-Ll-ylmethyll ~2-methoxy-benzoic acid

This compound was prepared following the @rocedure described -
" in example 13 (part D) starting with 2.1 g (6.8 mmoly of &-

£luoro-1-furan-3-ylmethyl-3-piperidin-4-yl-1H-indole and 2 g
(7.5 mmol)  of 3-bromemethyl-4-methoxy-benzoic acid ethyl
ester. After standard work-up, 0.9 g (28% of yield) of the
expected acid were obta‘ined.‘ ’

Melting point 228-222°C

NMR (300 MHz, DMSO) 6=1.56-1.73 {m, 2E), 1.75-1.83 (m, 2H),
2.11-2.16 (m, 2H), 2.623-2.82 (m, 1H), 2.90-2.%3 (m, 2H), 3.51
(s, 26), 3.01 (s, 3H), S.11 {s, 2H}, 6.40 (s, 18), §.76-6.82
(m, 1HY, 7.07-7.10 (4, 1H), 7.22 (s, LH), 7.36-7.43 (m, 2H),
7.46-7.59 (m, 3H}, 7.72 (s, 1H). o '

Example 81 .
Preparation of 3-{4-[1-(2-pyridin-2-yl-ethyl}-1H-indol-3-y1] -

piperidin-l~ylmethyl}-benzeic acid

JP 2004-513127 A 2004.4.30
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A. Preparation of 4-[1l-{2-pyridin-2-yl-ethyl)}-iE-indel-3-v1]-
piperidine-l-carboxylic acid ethyl aster

This compound was prepared following the procedure described
in example 13 {part B) starbing with 11 g (40 mmol) 4-{1lH-
indol-3-yl) -piperidine-l-carboxylic acid ethyl and 8.6 & (48

‘mmol) of a Exeshly ' prepared ‘2-pyridin~2-yl_—ethyl

methansulfonate. The reaction mixture was stirred at 60°C for

18 hours. After standard work-up, 3.2 g {(21% of yield) &-{1-

(2-pyridin-2-yl-ethyl) -1H-indol-3-yl]-piperidine-1-carboxylic
acid ethyl ester were cbtained. -

B. P;epara_tion of 3-p§.p5ridin-4-yl-1-(2-pyridin—2—yl-ethyl)-
1H-indole ‘
This compound was prepared following the procedure described
in example 13 (part C) starting with 8.8 g (12.8% wwol) of <~
[1-(2-pyridin-2-yl-ethyl) -1H-indal-3-v1] fpiperi.dineflf

“carboxylic acid ethyl ester. After sbandaznd work-up, 3.4 g

(87% of yiéluﬁ) of 3-piperidin-4-yl-i- (2-pyridin-2-yl-ethyl)-

1H-indale wers obtained.

‘o, Preparatioen .of 3-{4-[1-{2-pyridin-2-yi-ethyl)-1H-indol-3-

y1} ~piperidin-1l-ylmethyl}-benzoic acid

This cbmpound was prepared following thé procedure described
in example 13 (part D) starting with 3.4 g {11 mmol} of 3-
piperidin-&—yl'—l—(2‘—pyrid‘1n427yl;ethyl?—lI{—indole and 2.7 g
(11.5 mmol) of 3-bromomethyl-benzoic acid methyl ester. After
standard - work-up and ‘recrystallisakion  with
dichloromnethane/methanal, 1.4 g (29% of 'yield) of the
expectaed acid weré chtained. ) ’

Melting poinkt 141-142°C

MMR {300 MHz,.DMSD) 5:1.55@472 {m, 2H), 1.86-1.9% {m, 2H),
2.11-2.19 (t, 2H), 2.69-2.74 (m, 1H), 2.858-2.92 {(m, 2H),
3.15-3.20 ({t, 2H), 3.55 (=, 2H), "4.45-4.50 (t, 2H), 6.84-7.24
(m, SH), 7.37-7.67 {m, 5H), 7.82-7.85 (m, 1H), 7.94 (s, 1H),
8.51-8.54 (m, 1¥).

Example 82

JP 2004-513127 A 2004.4.30
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Preparation of 5-[4-(6-fluoro-l-thicphen-2~ylmethyl-1B-indol-
3-yl) -piperidin-1-ylmethyll-2-methoxy-benzoic acid

A. Preparation of 4-(6-fluoro- l ~thiophen-2-ylmethyl-1H-indol-

3-v1) ~piperidine-1-carkoxylic acld sthyl ester

This compound was prepared following the procedure described
in exa;mple 13 {part B) mtarting with 4 g (13.8 mmol) of 4- (&~
fluoro-1H-indol-3-yl) -piperidine-1-carboxylic acid .ethyl
ester (example 24, part A) and 16 gL of {16 mmol) of =z
Ereshly prepared 1M solution in ethyl ether of 2—bromomet‘hyl—
thiophene. ' The reaction - mixture was stirred at room
temperatuxe for 18 hours. ‘After standard work-up, 5.42 ¢

(100% of yield) wof 4-{é-flucro-l-thiophen-2-vlimethyl-1H-

indol-3-yl) -piperidine-i-carboxylic acic ethyl ester  were
obtained. T
B. Preparatiod of §-fluoro-3-piperidin-4-yZI-1-thiophen-2-

yimethyl-1H-indole

This compound was prepared following the procedure described
in example 13 (part C) stavting with 9.4 g (13.8 mmol) of 4-

(6-flucre-1-rhiophen-2-ylmethyl-1H-indnl-3-v1}) -piperidine-1-
carboxyllc acid ethvl ester. After standard work-up, 2.% g
.(69% of yield) eof &-fluoro-3-piperidin-4-yl-i-thiophen-2-
yimethyl-1H-indole were obtained.

. " 5-l4-{6-flucra-l- thiophan 2~ylmethyl 1H~indal-3-v1) -

piperidin-l-ylmethyl] -2-methoxy~-benzoic acid .

This compound wag prepared following the procedure.described
in example 13 (part N) starting with 2.9 g- (9.2 nmel} of &-
fluoro-3-piperidin-4-y].-l-thicphen-z—ylmei:hyl;liifindole and
2.7 g (11.5 mmol) of S-bromemethyl-i-methoxy-benzoic acid
ethyl ester. After standard work-up, 1.2 g (27% of yield) of
the expected acid were obhalned ’

Melting polint 245-246°C

WMR (300 MHz, DMSO) §=1.80-1.68 {m, 2H), 1.8%-1.93 (m, 2,
2.1.0-2.18 {t, 2H), 2.65-2.80 {m, 1H), 2.89-2.%3 [d, 2H}, 3.50
{s. 2H), 3.80 (s, 3H), 5.50 (s, 2H), 6.81-5.87 {(m, 1H), &.394-

JP 2004-513127 A 2004.4.30
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6,36 {(m, 1H), 7.0%~7.13 (m, 2H), 7.23 (s, IH), 7.36-T7.44 (m,
3H), 7.52-7.58 (m, 2Hj.

Example 83
Preparatien of 3-[4- (1-furan-2-ylmethyl-1H-indel-3-v1} -

‘g

iperidin-l-ylmethyl] ~benzeic aaid

A, Preparation of 4- (i-£ura.n-2—ylmethyl—li!_—indol-3 ~yl) -
piperidine-l-carboxylic acid ethyl ester ‘
This compound was prepared following ths pfocedu're describead
in example 13 (part B) starting with 9.4 g (34.4 omol} of 4-
(1H-indol-3-y}) -piperidine -1 -carboxylic acid ethyl ester and
40 mh of (40 wmol) of a freshly prepared 1M solution in ethyl
ether of 2-browomethyl-furan.. The reaction mixturs was
gtirred at room Lemperature for 18 hours. After standard

‘work-up, 13.2 g [100% of yield) of 4-(1-furan-Z-vlmethyl-1#-
,indel-3-v1) -piperidine-l-carboxylic acid ethyl ‘ester were -

cbtained, . .

B. Preparation of 1'—furan-Z-ylmethylLB—piperid:’m-4~y1—lH—
indols '

This corﬁpound was prépared“following the procedure described
in example 13 (part C} starting with 13.2 g {37 mwel) of 4-
(1-furan-2-ylmethyl -1H-indal -2-yl} -piperidine-1-carbaxylic
acid ethyl ester. After standard’ wozrk-up, 106.2 g {398% of

yield) of 1-furan-2-ylmethyl-3-piperidin-4-yl-1H-indole were’

chtained. !

a. 3-[4- (1-furan-2-ylmethyl-1H-indel-3-yl} -piperidin-1-
vlmsthyll -benxoic acid ’ o .
This compound was prepared follow.ing the procedure described
in example 13 (part D) start:ing with 2.8 g (i0 mmol) of. 1-
furan-2-ylmethyl-3-piperidin-4-yl-1H-indele and 2.5 g (11
mmol) of 3-bromomethyl-benzeic acid methyl ester. After

. standard work-up, 1.5 g (38% of yield) of the expected acid

were obtained.
Melting point 154-155°C

JP 2004-513127 A 2004.4.30
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NMR (300 MHz, DMSO)=1.61-1.76 (m, 2H), 1.90-1.35 (m, =2},
2.12-2.20 (£, 2H), 2.72-2.80 (m, 1H), 2.8%-2.92 (m, 2ZH), 2.5%
(s, 2H}, 5.33 (s, 2H), €.37-6.44 (m, 2%}, 6.928-7.01 (m, 1H),
7.08-7.13 (m, 2H), 7.49-7.5T7 [m, SHY, 7.83-7.85 (m, 1H), 7.93
(s, 1H). ’ ’

'Exa_mpla g4

Preparation of 2~ (2~{4~[1=(2-[1,4]dioxan-2-y1l-ethyl) ~iH~
indol-3-yl] -piperidin-1l-yl}-ethoxy) ~benzoic acid

This compound was prepared following the procedure described

in example 13 {part D) starting with ¢.58 g (1.82 mmol) of 1-

(2-[1,4]dioxan-2-yl-ethyl}) -3-piperidin-4-vi-1H-indole

(example 71, part B) and 0.51 g (2.3% mmol} of 2-{2-chleoro-
ethoxy) -benzoic acid methyl ester. After standard work-up and
purification by flash chromatography over silica gel, 0.18 g
(20% of yield) of the ef{pected acid were obtained.

Melting point 139-140°C

NMR (300 MH=z, DMSO)=1.70-1.82 ‘(m, 2H), 1.51-2.08 (m. 4H},
2.66-2.73 {(m, 2H), 2.93-3.10 (m, ZH), 32.11-32.27 (m, 4H),
3.44-3.64 {m, 4H) 3.96-3.79 (m, 1H}, 4.18-24.22 (m, 2H),
4.42-4.46 (m, 2H), 6.97-7.04 (m, 2H), 7.12-7.1% (m, 2H),
7.22-7.25 (m, 1H) T.37-7.41 (m, 28H), 7.52-7.54 (&, 1H}.
7.64-7.66 {d, 1H).

Example 85 )
Preparation of S~ [4- (1-furan-2-ylmethyl-1H-indel-2-vl) -
piperidinjlfylmethyll-E—meth,cxy—benzd'ic acid . '
This compound was.preparéd following the procedure described
in example 13 (part D} starting with 1.2 g (6.5 mmwol) of i-
furan-2-yimethyl~3-pipsridin-4-y1-1H-indole (example 83,
part B} and 1.2 g (7.1 mmol) of S-bromometiyl-2-methoxy-
benzolc - acid  ethyl ester. after standard work-up and
recrystallisation with esthanol, 0.5 g (16% of yield) of the
exXpected acid were ohtained.

Melting point 237-238°C

JP 2004-513127 A 2004.4.30
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NMR (300 MHz, DMSO)=1.65-1.75 (m, 2H), 1.%0-1.95 (m, 2H),
2.11-2.18 (», 2H}, 2.68-2.83 (m, 1B), 2.8%-2.83 (m, 2H), 3.350
(e, 2B), 2.81 (s, 3H), 5.33 (s, 2H), 6.37-6.44 {(m, 2H), '6.96-
7.17 {m, 4H), 7.42-7.5% (m, SH).

Example 86

‘Prepazation of  &-[4~{i~furan-3-ylmethyl-1lHE-indol-3-y1l) - -

piperidin-1l-ylmethyl] -2-methoxy-benzoic acid
A. preparation of + 4-{l-Euran-3-ylmethyl-lH-indol-3-y1) -

piperidins-l-carboxylic acid athyl ester

This compound was prepared following rhe procadure .described .

in example 13 {part B) starting with 4 g (13.7 mmol) 4- (1lH-

:‘indol—S-yl)—piperidine-lacarboxylig acid ethyl ester and 1&
cmL (L6 mmol) of a freshly prepared LM solution in ethyl ether

of 3-bromomethyl-furan. The reaction mixture was stirred at
‘room temperature for 18 hours. After standard work-up, B.2-g

S (89%  of yield) of 4- (L-furan-3-ylmethyl-1H-indol-3-yl) -

pipexidine-1-carboxylic acid ethyl estexr were obtained.

B. Preparation of 1-furan-3-ylmethyl-3-piperidin-4-yl-1H-
indole ‘ ) ) )

This compound was prepared following the procedure described
in example 13 {part C) starting with 7.3 g (22 mmol} of 4-(1-
furan-3-vimethyl-1H-indol-3-yl) -piperidine-1-carboxylic acid
sthyl ester. After standard work-up, 5.6 ¢ (9%% of“/ield] of

‘1-furan-3-ylmethyl-3 —Qiperidi;— 4~vl-1H-indocle were obtained.

c. 5. [4- {I-furan-3-ylmetkyl-1E-indol-3-y1} -pipexidin-1-
yimethyll] -Z-methoxy-benzoic avid

This compound was prepared folleowing the precedure described
in example 13 (part D) starbting with 1.2 g (6.5 mmel) of 1-
furan-3-ylmethyl-3-piperidin-4-yi-1H-indole and 1.9 g (7.1

“mmol) S-bromomethyl-2-methoky-benzoic acid ethyl ester. Aftex

standard work-up, 1.2 g (42% of yield) of the expected acid
were obtained.
Melting point 253-235°C
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WME (300 MHz, DMSO)=1.61-1.78 {m, =2H), 1.91-1.95 {m, 2},
2.08-2.22 f{m, 2H), 2.72-2.82 (m, 1H), 2.91-2.%4 (m, 2H},
3.52-3.62 {(m, 2H), 3.81 (s, 3H), S5.14 {s, 2H), '6.38 (g, 1H),
§.95-7.00 (t, 1H), 7.03-7.11 (m, 2H), 7.21 (s, 1H), 7.24-7.80
(m, 3H), 7.869 (s, 1H}. :

Example 87 .
Prepazration of 3-{4~[5-methoxy-l-(2-~thicphen-3-yl-ethyl)-1H-
indol-3-y1] -piperidin—l—ylm&thyl}—benzoic acid

A. Preparation of 5-methoxy-3-piperidin-4-yi-iH-indole

This compound was prepared following the procedure described
in example 1 (parts A and B) starting with 5.8 g {40 mmol) of
S5-methoxyindol and 15.5 g {100 mmol) of 4-piperidome. In this
case Lhe hydrogena‘:ion‘i:oo}_c place for 24 hours at 30 psi and
the catalyst used was platinum {IV} oxide. 6.8 g (74% of
yield) of S-methoxy-3-piperidin-4-yl-1E-indele were obtained.
B. Preparation of £-(5-methoxy-1H-indol-3-¢l)-piperidins-1-
carboxylic a¢id athyl ester

This compound was prepared following the procedure described
in example 13 (part B} starting with 5.8 g (25 mmel) of S5-
methoxy-3-piperidin-4-yl-1H-indele. After standard work-up,
6.8 g (91%  of vyield} of 4-(5-methoxy-lH-indpl-3-yl)-
piperidine-l-carboxylic acid ethyl ester were obtained.

¢. Preparation of 4-[5-methoxy-Ll- (Z—thiophen-B—ylwethyl)—11—1‘,

indol«B-yl]-piperidipe—l-cafboxylic acid ethyl aster .

This conipound was prepared following the procedure desﬁribed
in éexample 13 [paxrt B) starting with 8.7 g (28.8 mmol) of 4-
{S-methoxy-iH-indol-3-yl) -pipéridine~1-carboxylic acid "ethyl
ester and 6.2 g (33.¢ mnql) of 2-thiophen-3-yl-sthyl
methansulfonate. The reaction mixture was stirred at‘ room
temperature for 18 hours, After standard work-up, 6.7 g (S7%
of yield) of 4~[Sfmet:hc‘xy—b(2—thiophen»3—yl~ethyl)—lﬂ—indDL
3-v1] -piperidine-l-carboxylic acid ethyl ester were cbtained.

D. Preparation of S-methoxy-3-piperidin-4-yl-1-(2-thiophen-3-

vil-ethyl) -1H-indole

JP 2004-513127 A 2004.4.30
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This compound was preparsd following the procedure described
in example 13 {part C) starting with 6.5 g (1§ mrol) of 2-[5-
methoxy-1-(2-thiophen-3-yl-ethyl) -1H-indol-3-yl] ~-piperidine-

l-carboxylic acid ethyl ester. After standaréd work-up, 5.3 g
(97% of vyield) of S-methoxy-3-piperidin-4-yl-1-{2-thiophen-3-

.yl-ethyl)—lH—indole were obtained.
. E. Preparation of 3-{4~ [5-methaxy-1-{2-thiophen-3-¥il-ethyl) -

lH-indol-3-¥1] —-piperi‘iin-l-ylmethyl}-ben.zoic aoid

This compound was preparsd following the procadure described

‘in example 13 (part. D) starting with 1.7 g .(5 wmol) of 5-

methoxy-3-piperidin-2-yl-1- (2-thiophen-3-yl-sthyl) -1H-indole
and 1.3 g (5.5 wmwmel) of 3-bromomethyl-bensolc, acid methyl
ester. After standard work-up, 0.8 g (34% of y'i-eld) of the
‘expacted‘ acid were cobtained.

Melting peint 217-218°C

CNME (200 MHz, DMSO}=1.60-1.87  {m, ‘2M), .1.88-1.91 -{m, 2H),

2.12-2.20 {t, 2H), 2.64-2.72 (m, 1H), 2.88-2.832 (m, 2H),
2.99-3.04 (m, 2H), 3.58 (s, 2H), 3.75 (s, 3H), 4.25-4.30 (m,
2H) . 6.71-6.75 (m, 1H), 6.96-~7.02 {(m, 3H}, 7.14-7.16 (m, 1H),

.‘7,31—7_3'4 (@&, 1H), 7.42-7.48 (m, 2H), 7.56-7.58 {d, 1H),

7.83-7.85 (d, 1H}, 7.93 (s, 1H).

Exaxﬁple 38" .
Preparation of 2-(%-{4-[5-methoxy-l-(2-thiophen-3-yl-mthyl)-

© lH-indol-3-y1] ~piperidin-1l-yl}-ethoxy) -benzaoia aaid

- This compound weas prepared following the procedure described

in sxample 87 (psxt B) starting with 1.7 g (5 mmel] of 5-
methoxy-3-piperidin-4-yl-1-{i-thiophen-3-yl-ethyl) -1H-indole
and 1.2 g (5.5 .mel) of 2-(2-chloro-ethoxy)-benzoic acid

methyl ester. ‘Afcer standard work-up and pupification by

. flash chromatography, 0.8 ¢ (24% of yield! of the expecrted
acid wers obtained.’

Melting point 145-148°C B )

NMR {300 MHz, DMSO}= 1.924-2.03 (m, -2H), 2.64-2.57 [m, 2H),
2.82-2.87 (m, 1H), 2.$8-3.05 {m, 4H), 3.21-3.25 (m, 2ZH), 3.80
(s, 3H), 4.27-4.32 (m, 2}, 4.46 (s, 2H), &.73-6.77 {ad, 1H),
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6.29-7.04 (m, 3H), 7.13 (s, 1H}), 7.185-7.22 (m, 2H), 7.33-7.27
(m, 2E), 7.40-7.51 {m, 1H), 7.533-7.58 (m, 1H}.

Brample BS .

Preparation of 2-{2-{4-(5-methoxy-L-thiophen-2-y¥lnethyl-1H-
indol-3-yl) -piperidin-1-yll-ethoxy} -henzoic aaid

A Preparation of 4~ (B-methoxy-l-thiophen~-2-ylmethyl-1H-

indel-3-yl) -piperidine-l-carboxylic acid ethyl ester

" This compound was preparéd following the procedure dzscribed

in exampls 13 {part B) starting with 9.1 g (30 wmol} of &-(5--

) methoxy - 1H-indol-3-yl) ~piperidine-1-carboxylic acid ethyl

ester {example 87, part B) and S0 wmL {50 mmol) of a freshly
prepared 1M  solution in  ethyl ether of ~ 2-bromomethyl-
thiophene. The reaction mixture was stirred at- room

temperature for 18 hours. After standard work-up, 7.7 g {65%

of yield) of 4-(5-wmethoxy-Il-thicphen-2-ylmethyl- 1H7ind‘~o'i—. 3-

y])fpiperidine;lucarboxylic acid ethyl ester were obtained.

B. Preparabion of 5-methoxy-3-piperidin-4-yl-I1-thiophen-2-

yimethyl -1H-indole

" This compound was prepared following the procedurs described .

in example 13 (part C) starting with 7.7 g (19 wmol) of 4-(5-
methawy-1-thiophen-2-ylmethyl-1H-indol-3-y1) -piperidine-1-
carboxylic acid ‘ethyl estexr. After standard work-up, 5 g (81%
of yield) of  S-mebhoxy-3-piperidin-4-yl-1-thicphen-2-
ylmethyl-1H-indols were obtained. '

C¢. Preparation of 2—[2~[4—(5rmethuxy—1—thicphen—2—ylrnethyl<
1H-indol-3-yl} -piperidia-1-y1l] -sthoxy}-benzoic agid

This compound was prepared following the procedure descxibed
in example 13 (part D) starting with 2.2 g (7.4 mwmol} of E-

. nethoxy=-3-piperidin-4-yl-l-thicphen-2-ylmeachyi~iH-indole’ ~ and’

1.8 g (8 mmol) of 2-(2-chlorc-ethoxy)-benzeic acid methyl
ester. After standard work-up, L.32 g (36% of yield) of the
expected acid wers obtained.

Melting poink 150-151°C
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NMR (300 MHz, DMSO}= 1.94-2.10 (m, 4H), 2.63-2.70 {m, 2H),
2.86-2.98 (m, 3H), 3.22-3.26 (fm, 2ZH), 3.79 (s, 3H), 4.44-4.47
(m, 2H), 4.80-5.25 {(m, 1H}, 5.50 (s, 2¥), 6.74-6.77 {(dd, 1H),
6.93-7.24 (m, 6H), 7.35-7.41 (m, 2H), 7.50-7.53 (dd, 1H).

Exanple 90
Preparation of 3-[4-(5-mathoxy-1-thicphan-2-ylmethyl-1H-
indol-3-yl) -piperidin—l—ylz.nethyl] -benzoic acid

'This compound was prepared f£ollowing the procedurs described

in example 13 {part D) starting with 2.4 g (7.4 mmel) of 5-
methoxy-2-piperidin-4-yl-l-thiophen-2-ylmethyl-1H-indole

{example 89, part C) and 1.9 = i(B mmal} 3~brc;momet;l1ylfbenzoic

" acid methyl ester. After standard werk-up, 1.4 g (41% of

. yield) of the expected acid were oblained.

Melbing poink 185-186°C

NMR, (300 MHz, DMSQ)= 1.80-1.76 f{w, 2H}, 1.81°1.95 (m, 2H),
2.16-2.23 {m, 2H), 2.70-2.78 {m, 1H), 2.91-2.%94 {(m, 2H), 3.56
{=, =2H), 3.7% (=, 3H), 5.47 (=&, 2H), &.72-6.%8 {44, 1H),
$.92-6.%5 (m, 1H), 7.01-7.02 (m, 1H), 7.06-7.07 (m, 1H), 7.20
(=, 1H}, 7.323-7.60 (m, 4H), 7.84-7.86 (d, 15}, 7.24 (s, 1H).

Example 91

Preparation ‘of 2-methoxy-5-{4«[5-mathoxy~l-(2-thiophen-3~yl-
ethyl) -1H~-indol-3-y1] -piperidin-1-ylmethyl}-banzoic acid

This compound was prepared following the procedure described
in example 13 (parﬁ D) starbing with 1.985 g (5.7 mmol] af 5-
methoxy—3<piperidin—4-yl-l—thiophenAQfylmethyl—lﬁ—indole
{example 87, pert E} and 1.7 g (5.2 wrel) of‘5~bromomethyl—2—
methoxy-benzoic acid ethyl ester. Afrer standard work-up, 1 g
{(35% of yield) of_the'eXpected acid were obtained.

Melting point 229-230°C

NME (3200 MHz, DMSO)= 1.55-1.66 (m, 2E), 1.87-1.92 {(m, 2H),
2.08-2.16 {m, 2, 2.53-3.73 {(m, 1H), 2.87-2.81 im, 2H),
2.99-3.04 (m, 2H), 3.48 (g, 2H), 3.75 (s, 3H), 3.81 (&, 3H).
4.25-4.30 (&, 2H), 6.72-6.75 (4, 1H), 6.96-7.01 [m,. 3H), 7-
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07-7-10 (d, 1H), 7.16 (s, 1H}, 7.32-7.34 {(d, 1H), 7.42-7.4%

(m, 3H), 7.58 (s, 1H).

Example 92
Preparation of 2—{2— [4-(1l-furan-3-ylmethyl-5-methoxy-1H-
indel-3-yl)-piperidin-1-yl] -ethoxy}-benzoic acid

A. Preparatlon of 4-(1-furan-3-ylmethyl-5-methoxy-1H-indal-3-
¥l) -pipexidine-l-caxboxylic acid ethyl estexr

This compound was prepared following the procedurs described
in example 13 (part B} starting with 8 g (26.4 mmol) of 4-(5-
wethoxy-1H-indal-3-y1) -piperidine-1-carkoxylic = acid ethyl
ester l(example 87, part B} and 30 mk (30 mmel) of a Exeshly
prepared 1M solution in ethyl ether of 3-bromomethyl-furan.
The  reaction mixture was stirred at room temperature for 10
hours. After standard work-up, $.9 g (89% of yield) of 4-(1-

" furan-3-ylmethyl-5-methoxy-1H-indol-3-y1) ~piperidine-1-

carhoxylic acid ethyl ester were obtained.

B. Preparation of 1-furan-3-ylmethyl-5-methoxy-3-piperidin-4-
vi-1H-indels

This cempound we.s' prépa.red following the procedure described
in example 13 {part ¢} starting with 8.9 g _(‘25,3 mmol) of 4-
{1-furan-3-yluoethyl-S-methoxy~1H-indel-3-yl) -piperidine-1-
carboxylic acid e;:hyl ester. After srandard work-up, 7.5 g
(94% of yield) of 1-furan-3-ylmethyl-5-methoxy-3-piperidin-4-
y1-1H-indole were cbrtained. . :

€. Preparation of 2-{2- [4- (L~furan-3-ylmethyl-5-methoxy-1H-

©indol~3-yl) ~-piperidin-L-yl]l -ethoxy]}-kenzoic acid

This compound was prepared following the procedure dascribed
in example 13 {part D) starting with 3.7 g (11.9 mmel) of 1-
furan-3-ylmethyl-S-methoxy-3-piperidin-4-yl-1H-indole and 3 g

{13.9 mmel) of 2-(2-chloro-ethoxy)-benzoic acid methyl ester.

After standard work-up, 3.2 g (57% ¢f yield) of the expescted
acid were obtained.
Melting point 153-154°C

JP 2004-513127 A 2004.4.30
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NMR (300 MHz, DMSO)=1.86-2.02 ({(m, 4H), 2.62-2.69 (m, 2H},
2.79-2,99 {m, 3H), 3.21-3.25 {m, 2H), 3.79 (s, 3B}, 4.43-4.47
{m, 2H), .12 (s, 2H), 6.38 (3, 1H}, 6.73-6.76 (&d, 1H),
5,99-7.04 {t, 1H), 7.15-7.16 (m, 2H), 7.22-7.25 (d, 1H},
7.35-7.40 (m, 2H), 7.50-7.52 (d, 1), 7.56 (=, 1M}, 7.6% (s,
1),

Example 83
Preparation of 3-[4-(l-furan-3-ylmethyl-5-methoxy-1H-1indol-3-

y1) ~piperidin-l-ylunethyl] -benzoic acid

_This combound was prepared following the procedure described.
©in example 13 {part D) starting with' 3.7 ¢ (11.9 wacl)} of 1-
furan-3-ylmethyl-5-methoxy-3-piperidin-4-yl-1H-indole

{example 92, part B) and 3 g (13 wmol) of " 3-bromomethyl-
benzoic acid methyl ester. After standard work-up, 2.4 g (45%
of yield} of the expected acid were obtainsd. In this case a
p-tolensulfonate derivative salt was prepared affording 2.9 g
of white solid.

Melting point 214-215°C .

NMR (300 WMHz, DMSO):l.'J’Sﬁl.Ql (m, ZH)., 2.13-2.18 {m, =2H},
2.28 (s, 3H), 2.94-3.12 (m, 3H), 2.46-3.4% (d, 2H), 3.75 (s,

3M), 4.45 [s, 2H}), 5.12 le, 2M), &.32 {s, 1H}, 6.76-6.7% (dd,

1), 7.10-7.18 (s, 4H), 7.39-7.65 {(m, 6H), 7.79-7.81 (d, 1H},
8.04-8.06 (4, 1H), &.20 (s, 1H}.

Bxample 94

" Preparation af 2 [4- (1-furan-2-ylmethyl-18-indol-3-y1) -

piperidin-1-ylmethyl] -benzoic acid

This compound was prepared feliowlng the procedurs descxibed
in example 13 ({part D) s_tarting with 0D.05 ¢ (0.1% mmol) of
1-furan-2-ylmethyl-3-piperidin-4-yl-1H-indole {example 83,
part B) and 0.056 ¢ (0.23 mmol) of 2-bromomethyl-benzoic

" acid ethyl ester. After standard work-up and purification

using a Cl8 chromatography -column, 0.014 g (19% of yield) of
the expected acid were obtained.

JP 2004-513127 A 2004.4.30



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

20

33

(184)

WO 02/3G559 PCT/EROI/12450

NMR {300 MBz, ©CDCl,)= 1.91-2.03 (m, 2H), 2.13-2.18 (m, ZH),
2.55-2.68 (m, 2H), 2.85-3.30 (m, 1H), 3.26-3.20 {m, 2H), 3.98
{s, 2H), 5.18 {m, 2H), 6.24-6.25 {4, 1H), 6.30-6.3L1 (m, 1H),
6.90 (g, 1H), 7.05—7.13‘(t, 1H), 7.206-7.50 {m, 6H), 7.54-7.56
{(d, 1H}, 8.19-8.22 (dd, 1H}.

Example 95

Preparation of 24[4~(S—flumro—l—furan—z:ylmathyl—lﬂ~indol-3~
¥1l) -piperidin-1-ylmethyl] ~benzoic acid

This compound was prepared Lollowing the procedure described
in’ example. 13 {part B} at room temperature for 15 hours,
gtarting with ¢.3 g (1.0 mmol) of “4-(6~fluoxc-1H-indol-3-yl}-
piperidine—l;carboxylic scid. ethyl ester and 2.7 mL (1.6
mmal) of a freshly prepared 0.61 M solution of 2-
bromometrhylfuran in ethyl ether. After standard work-up, 0.33
g (100% of yield) of 4-(&-flucro-l-furan-2-yilmethyl-1H-indol-
3-yl) -piperidine-1-carboxylic acid ethyl ester were cbtainesd.

B. FPreparation of 6-fluoro-1-furan-2-ylmethyl-3-piperidin-é-

¥1-1H-indole
This compound was prepaved following the procedure described
in example 13 (part C€) starting with ¢.38 g (1.1 mmol) eof 4-

" (6-fluoro-l-furan-2-ylmechyl-1H-indol-3-y1l) -piperidine-1-
carboxylic acid ethyl aster. After standard work-up, 0.27 g

(89% of yield) of 6-fluorc-1l-furan-2-ylmethyl-3-piperidin-2-
yl—lH—indOie were oktained. .

C. Preparation of 2-[4- (E-fluoro-‘-l-furan-z-ylmethyl-lﬁ-indol-(

3-yl) Qpiperidin-l-ylmethyll -benzoic acid
'i':’liS ‘compound was prepared following the procedure described

in example ‘13 (part P} setarting with 0.05 g [0.17 mmol) and

"0.054 g {0.22 mmol) of 2-bromomethyl-henzoic acid ethyl

ester. After standard work-up and purification using a C128
caromztography column, 0,021 g (25% of yield) of the expected
acid were obbained. ' o

NME (300 MHz, CDCl;)=1.$5-2.04 {m, 2H), 2.18-2.22 (m, 2H),
2.72-2.88 (m, 3H}), 3.37-3.41 (m, 2H}, 4.1C (s, 2H), 5.14 (s,
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2H), §.27-6.28 (d, 1H), 6.31-56.33 (dd, 1H}, 6.83-5.80 (&d,
1M}, .93 (s, 1H), 7.07-7.11 (4d, 1H), 7.23-7.26 {d, 1H),
7.36-7.53 (m, 4H), 8.11-8.14 (dd, 1). N

Bxamples 36 and 37

These compounds were prepared following the precedurs

- deseribed in example $5. The ESI/MB8 data, yields and purity

are summarised in table 13.

. Table 3. Bxamples 956-%37

¥ield % (ng
Example ESL/MS mie [(Mel)e] ) Purity %
ohtained) .
88 ¥ 433 1% (6 mg), 58
97 ) 463 16% 113 mg) . 100
Example 58°
Preparation . of 4-methoxy-2-[4- (5-methoxy-1-thiophen-2-

ylmethyl—lﬂfindcl-S -yl} «piperidin-l-yimethyl] -benzoic acid
This compound was prsparsd following the procedurs described
in example 13 {part D} starting with 0.96 g (0.12 mmol) of S-
methoxy-3-plperidin-4-yl-1-thiophen-2-ylmetiyl-1H-indole
(example 8%, part B} and 0.064 g -{0.23 mmol] of 2-

" bromomethyl-4-methoxy-benzoic  agid  methyl  ester.  After

standard work-up dnd purification by chromatography using a
C18 column, 0.0L8 g. (18% of yield) of the expected acid were
obtained. - . '

NMR (300 MHz, DMSOQ)=1.58-1.72 (m, 2H), 2.07-2.11 f{m, 2H),
2.689-2.77 &, 2H}, 2.82-3.1%t (m, 3H), 3.76 (=, 3H), 3.812 (s,
3H) . 4.0é (s, 2H}, 5.49 {s, 2H), €.76-£.75 (dd, 1H), &.%92-
6.99 {m, 3#), 7.06 (s, 1H), 7.35-7.05 {(m, 2H), 7.88-7.91 (d,
TH! .

Examples 98-100
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These compounds were prepared follewing the procedure
described in exemple 58. The ESI/MS data, yields and purity

are summarised in table 14.

Table 14. Examples 25~100

JP 2004-513127 A 2004.4.30

Yield & {mg
Example BSI/MG mfe [(Ma1)) Purity ¥
obtained}
58 481 ©47% (2B og) i 87
100 451 15% (14 mg) 77

Example 1Q1

Preparation of 2-[4-(l-furan-2-ylmethyl-5-methoxy-1H-indcl-3-
vl) -piperidin-1l-ylmethyl] ~4-methoxy-benzoic acid

A. Preparatiom of 4= {1~Furan-2 -ylmethyl- 5-methoxy-1H-indola3-

vl) -piperidine-~l~carboxylic acid 'athyl sster

This compound was prepared following the procadure described

in example 13 (part B} &t xoowm temperature for. 15 hours,
starting with 0.3 g (1.0 mmol) of 4-(5-methoxy-iH-indcl-3-
vl) -piperidine-l-carboxylic acid ethyl ester and 2.11 al (1.3
mmol) of a freshly prepared 0.61 M s‘Dlution’ of  2-
bromomethylfuran in ethyl ether. After standard work-up, 0.38
g (100% of yield) of 4-(L-furan-2-ylmethyl-S-methoxy-1H-
indol-2-yl) ~piperidiné-l~carboxylic acid ethyl ester wexe

obtained.

B. Preparation of 1-furan-2-ylmethyl-5-methoxy-3-piperidin-4-

yl-1E-indole )

This compound wag prepared following the procsdurs dsscribed
in example 13 ({part C) starting with 0.38 g (1.1 mmcl) of 4-
{1-furan-2-ylmethyl-5-mathoxy-1H-indol-3-vl) ~piperidine-1-
carboxylic acid ethyl ester. After standard work-up, 0.27 g
(86% of yield) i-furan-2-ylmethyl-S5-methoxy-3-piperidin-4-y1l-

1H-indole were chtaimed.
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C. Preparatien of 2- (4~ {1i-furan-2-ylmethyl-5-methoxy-1E-
indol-3-y1) -piperidin-1l-ylmethyl] ~4-methoxy-benzole acid

This compound was prepared following the procedure described
in example 13 (part D) starting with 0.05 g (0.17 mmol) of 1~
furan—z—‘ylmebhyl-5~me£:hoxy73-fpiperidi»nf4—y1~leinc'=.ola and
0.057 g (0.22 mmol) of 2-bromomethyl-4-methoxy-benzoic acid
methyl ester. After standard work-up and purification by
c’hromato'graphy using a CLS c¢olumn, 0.029 g (36% of yield) of
the expected acid wersz obtained. .

NMR (300 MHz, DOM80}=1.64-1.73 {(m, 2H), 2.07-2.12 ({(m, 2H},
2.75-2.83 {m, 2H). 2.88-3.00 (m, 1H), 3.12-3.16 (d, 2H), 3.7
{s, 3H), 3.82 {s, 3H), %4.08 (s, 2H}, 5.29 (s, 2H), 5.37-6.43.
(m, 2H), 6.76-6.80 (dd, 1H), 5.95-7 07 (m, 2H}, 7.18 (s, 18),
7.40-7.43 {4, 1M}, 7.5%5 (s, 1E), 7.9%0-7.83 (=, 1H).

Examples 102-105

These compounds were -prepared following the procedure
described in exawple 101L. The ESI/MS data, yields and purity

are summarised in table 15.

Table 15. Examples 102-105

Yield & [mg : K
Example gL/ mie {{1+1)*] . Purity %
: chtained) o
10z 445 24% {1B mgl 85
12 445 38% (2¢ ma) 64
104 475 23% (18 ng) 98
108 475 18%. (14 mg) CT74

Example 106

- Preparation of 4-methoxy-2-{4-[5-methoxy-1-(2-thiophen-3-yl-

ethyl) -1H-indai-3-y1l -piperidin-1-ylmethyl}-benzoic acid
This compound was prepared following the procedure described
in example 13 {part D) starting with ©.05 g {0.16 mmol) of 5-

JP 2004-513127 A 2004.4.30
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methoxy~3-piperidin-4-yl-1- (2-thiophen-3-yl-echyl) -1H-indole

(examﬁle 87, part D} and 0.054 g {0.21 rmmol) of 2-
bromomethyl-4 -methoxy-benzoic  acid methyl ester. After
standard work-up ard purification by chromatography using a

‘C18 columm, 0.018 g {(24% of yield) of the expected acid were

ahtained.

NME, {300 MHz, DM80)=1.58-1.71 {m, 28}, 2.04-2.08 {(m, =H),
2.89-2.77 {m, 2H)}; 2.89-3.10 {m, SH}, 3.77 (s, 3H), 3.81 (s,
3H), 4-02 (s, 2E), 4.26-4.31L (t, 2H), 6.74-6.77 (dd, 13,
6.37-7.01 {m, 3H}, 7.04-7.0%5 (4, 1H), 7.08 (s, 1K), 7.15-7.18
(m, 1H), 7.3¢-7.37 (d, 1H), 7.43-7.45 (dd, 1H), 7.88-7.91 (d
1H) e .

B

Example 107

' Preparation of 2~{2-[4—(6—fluorc—lAthiophén«Zmylmsthyllef

indol-3-yl1) ~piperidin-1-yl] -ethoxy) -benzaic acid

This compound was prepared following the procedure descxribed
in example 13 (part D} starting with 0.1 'g (0.33 mmol) of 6~
fluoro—B—piperidin—4~yl—l~thiophen-Z—ylmethyl»lH-indole
{example 82, part B) .and 0.092 g. (0.42 mmal) 2-{2-chloro-
ethoxy) ~bBenzoic acid acid metﬁyl‘ester. The crude mixture wasg

" purified by UPLC-MS using a C-18 eolumn.

NMR {300 MHz, DMSO)= 1.86-2.10 {m, 4H}, 2.73-2.80 (m, 2H),
2.80-2.98 {(m, 1H), 3.08-3.12 {m, 2H), 3.30-3.34 (m, =2H),
4.490-4.28 (m, 2H), 5.53 (s, 2H), 6.83-§.80 (td, 1H), €.95~
6.98 (ud, 1H), 7.00-7.08 (b, 1H), 7.14-7,15 {m, ), 7.21-

©7.26 {m, 2}, 7.39-7.44 (m, 3H), 7.55-7.58 {(m, 1H}, 7.64-7.59

(dd, 1iH).

Example 143 ) )
Preparation of 5-[4-{6-fluore-1l-thiephen-3-yinethyl-1H-indol-
3-yl)—piparid;n-l—ylmEthyll-zmmethcxyubenzoic acid
Preparation of 4-(6-fluoro-Il-thiophen-3-ylmethyl-1H-indcl-3-

¥1) -piperidine-1-carboxylic acid ethyl ester

JP 2004-513127 A 2004.4.30
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This compound was preparsd following the procedure described
in example 13 (part B} at room Etemperature for 15 hours,
starting with 0.1 g {0.34 mmol) of 4-{&-fluoro-1B-indol-3-
yll-piperidine-l-carboxylic acid . ethyl ester and 0.77 mL
(0..45 mnel) of a Ereshly prepared 0.58 M solution of 3-
bromomethylthiophene in ethyl ether. After standard work-up,

0.43 g (100% of yield} 4-(é-fluocro-l-thiophen-2-ylmethyl-1H-

indol-3-yl}-piperidine-l-carbexylic acid ethyl ester were
obtained: ’ ’ '

. Preparation of 6-fluero-3-piperidin-4-yl-l-thiophen-3-

ylmethyl-iH-indele

This compound was prepared following the procedure described

-in example 13 (part C) starting with 0.13 g {5.34 mmol) of )

4-{6-fluoro-1-thiophen-1-ylmerhyl-1H-indol-3~y1) -piperidine-

" “i-garboxylic acid ethyl ester. After standard work-up. 0.12 g

{58% af yield) 6-fluoro-3-piperidin-¢.yl-1-thiophen-3-
ylﬁethyl-lﬂ—indole were obtained. '

. . §-[4-(6-flucro-l-thiophen-3-ylmethyl-1H-indol-3-y1) -
piﬁeridin-l-ylmathyl] -2-methoxy-benzoic acid“

This compound was prepared following the procedure described
in exawple 13 (part D) starting with 0.12 g (0.34 wmel) of &-
fluoro—:&—piperidinffi—ylfl—thiapﬁend—ylme:h}}lle—indole and
0.11 g -(0.44 mmel) of 5-bromomethyl-2-methoxy-benzoic acid

. ethyl ester. The crude mixture was purified by HPLU-MS using

a C-18 column.

NMR {200 MHz, OMSO)}=1.03-1.15 {m, 2H), 1.25-1.31 {m, 2H); .

1.78-2.10 {m, 2H), 2.69-2.81 {m, LH), 3.00~3.16 ‘(m, 2H},

. 3.79-3.83 (m, SH), 5.2% (s, 2H), £.73-8.86 {t, 1H), 6.99-7.01

{4, 1H), 7.09-7.15 {(m, 2H), 7.38-7.48 (m, 3H}, 7.53-7.64 (m,
28}, 7.72 (s, 1H}.

Example 109 ‘
Preparation of 2-{2-[4-{6-flunro-1-thiophen-3~-ylmethyl-1H-
indal-3-yl) -piperidin-1-y1ll-ethoxy}-benzeic acid

JP 2004-513127 A 2004.4.30
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This compound was prepared following the procedure described
in example 13 (part D) starting with 0.%8 g {0.31 mmel) of 6-
fluero-3-piperidin-4-yl-1i-thiophen-3-yimethyl-1H-indole
{example 108, part B) and 0.09 g (0.40 wmol) 2-{2-chlowo-
ethéxy)—benzoic acid wethyl ester. The crude mixturs was
purified by HPLC-MS using a C-18 column. '
NMR (300 MHz, DMSO)=1.20-2.10 {m, 4H}, 2.62-2.7L (m,. 2H),
2.78-3.10 (m, 3H), 3.22-3.26 (4, 2H), &.34~2.39 [m, 2H}, 5.30
(s, 2H), 6.82-6.88 (&, 1H), &.89-7.04 '(m, 2H), 7.22-7.28 (m,
IH), 7.37-7.47 {m, 4H), 7.53-7.55 {d, 1H), 7.64-7.42 {dd,
iH .

Example 110 ) i )
Preparation of 2- {(2-{4-~[6-£lucro-1- (2- thiophen~3-yl-ethyl)

" 1H-indol-3-yll -piperidin-i-yl}~ethoxy) -benzaic acid

This compound was prepared following the procedure described
in sxample. 13 (part D) starting with 0.1 g (0.31 mool} of &-
‘flucre-3-piperidin-4-yl-1-{2~thiophen-3-yl-ethyl) -1H-indole

(example 78, part B) and 0.09 ¢ (0.42 mmol)  of 2-(2-chloro-
ethoxy) ~henzoic acid athyl esté:: After purification by HPLC-
MS using a c-i8 column, 0.0% g (928% of purity) of 2-(2-{4-[(&-
fluocro-1-{2-thiophen-3-yl-ethyl) -1H-indol-3-y1]-piperidin-1i- "

'yl}—gtlﬁoxy] “henzoic acid wexe cobtained.

MMR (300 MRz, DMS0) = 1.84-2.02 (m, 4H), 2.77-2.87 {m, 3H).

3.01-3.06 (£, 2H}, 2.10-3.18 f{m, 2H), 4.29-4.34 (r, .2H),

4.43-4 26 (m, 2H), 6.79-6.88 (td, 1H), 7.01-7.07 (m, 2H},

7.10 (8, 1M}, 7.20-7.25 (w, 2H), 7.32-7.35 (44, my, 7.4%-

7.47 (m, 2H), 7.-57-7.635 {m, 2H).

| Examples 111-112

These compounds were preparsd follpwing the procedurs
described in exawple 110 using the suitable. halidas. The

 ESI/MS data and purity are summarised in table 16.

JP 2004-513127 A 2004.4.30
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Table 16. Bxamples 111-112

Brample ESE/ME w/e [{M+2]'] mg ebtaiped Purity %
111 514 6 . 99
1iz2 453 1o ' 97

Example’ 113

Praparation of 2—{2—[4-(S—mathoxy—l—thiophan<3~ylmethyl~l}{—
indol-3- ~yl)- plperldln 1-¥1] ~ethoxy}-benzcic acld

A Preparaticn of 4-{5-methoxy-1-thiophen-3-ylmethyl-1H-
indel-3-yl) -piperidine-l-carboxylic acid ethyl aster

Thiz compound was . prepared ﬁolloWJ.ncr the procedure desc;lbed
in example 13 (part B) at room temperature for 15 hours,
starting -with 4 g (13.2 mmol) of 4- (5-methoxy-1H-indol-3-y1}) -
piperidine-i-carboxylic acid ethyl ester and 2.65 g (15 mmol)
of 3-bromomethylthiophene. After standard work-up, 4.5 g (7%
of yield} af 2-(5-methowy-1l-thiophen-3-ylmethyl-iH-indol-3~
yl)-piperidine-l-cazboxylic acid ethyl ester ‘were obtained.
B. Preparation of S-methoxy-3-piperidin-4-yl-l-thicophen-3-
vlmethyl-1H-indole

This compound was prepared following the procedure described
in example 13 (part C) starting with 4.5 g (11.2 mmeol) of 4-
(S-methoxy- 1»thiopher173<ylmethyl~lein&ol——B-yl) fpiperidinevlf

. carboxylic acid ethyl ester. After standard work-up, 3.4 g

(83% of -yield) eo¢f S5S-methoxy-3- plpemdun -yl-i- thn.ophen 3-
vimethyl-1H-indole were ‘chtained.

Q. Preparatiom of 2-{2-[4-(5-methoxy-i- thlophen—3 -yImethyl-
1H-indol-3 -yl) -piparidin-1-y1] ~ethoxy}-benzoic acid

Thig compouﬂd was prepared Eollowing the procedure described
in example 13 {part D} startimg with 3.3 g’ (10 wmol} of 5-
methoxy-3-piperidin-4-yl-1-thicphen-3-ylmethyl-1H-indole and
2.6 g (12 mmol) ©of 2-(2-chloro-ethoxy)-benzoic acid ethyl
zster. After standard work-up and recrystzllieation with

JP 2004-513127 A 2004.4.30
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ethanel, 1.8 g (37 & of yield} of the expscted acld were
chtained.

NMR (300 MHz, DMSO)=1.82-2.02 {m, 4H), 2.62-2.53 {(t, 2zH},
2.75-2.38 (m, 3B}, 3.21-3.2% (4, 2H}, 3.7% (&, 3H), 4.43-4.47
(s, 2H), 5.28 (s, 2E), 6.72-6.75 (dd, 1H}, 6.87-7.0¢ (m, 2H),
7.15 (s, 1H), 7.22-7.25 (m, 2H), 7.37-7.38 (m, 3H), 7-40-7.48
(m, 1R}, 7.50-7.53 {dd, 1H).

Examples 114-116

- These compounds were pxepared following ‘the procedure

described in. example 113 using - 0.3 mmol of the suitable
indols. and halides. The crude mixtures were purified by HPLC-
M8 using a £-18 celumnn. The ESI/MS data and plrity =are

sumnarised in tabla 17.

Table 17. Examples 114-116

. Exanple EF:f&s wie (ims1] mg obtained Purity %
114, 1. 2 ‘ 00
115 526 7 98
118 436 3 1,00

'Example 1317

Preparation of. 2-methoxy-5-{4-(1l-thicphen-3-ylmaethyl-1E-

indcl-3-y1) -lﬁiparidinAl-ylmethYll ~benzoic acid

A. Preparétion of 4- (l-c}fxiophen-B-ylmethyl-l!—!-indol—B-yl) -

piperidipe-l-carboxylic acid ethyl ester

This compound was prepared following -l;_he piocedure described
in example 13 (paxt B) at zoom Gemperaturs Loxr 15 hours,
starting with €.2 .g {0.73 . mmol) of &-{iH-indol-3-y1)-
piperidine—licarboxylic acid ethyl ester and 1.54 wd (0.25
mmel) of & fresnly prepared 0.6 M solution of 3-
bromomethylthibphene in ethyl ethér. After standaxd work-up,
0.27 g (100% of yield) of 4-(i-thiophen-3-ylmethyl-1H-indol-
3-yl) -piparidine-l-carboxylic acid ethyl ester were obtained.

JP 2004-513127 A 2004.4.30
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B, Preparation of 3-piperidin-4-yl-i-thiophen-3-ylwethyl-1H-
indole

This, compound was prepared follewing the procedure described
in example 13 (part C) starting with ¢.27 g (0.73 mmol) of 4-
(l-thiophen-3~ylmethyl-1H-indol-3-y1) -piperidine-1-carboxylic
acid ethyl ester. After standard work-up, 0.22 g (100% of
yield) of 3-piperidin-4-yl-i-thiophen-3-ylmethyl-1H-indole

were obtained.

.C. Prepaxation of 2«methoxy-5-[4-(l-thiophen-3-ylmethyl-1H-

indol-3-yl)-piperidin-l-ylmethyl] «kenzocic acid

Tais compound was prepared following the procedure described
in example 12 (part D) starting wikth 0.1 g (0.38 mmcl) of 3-
piperidin-4-yl-1-thiophen-3-ylmethyl-1H-indsle and 0.13 - g
(0.48 wmol)  of 5-bromomethyl-Z-methoxy-benzolc acid ethyl

restar, The vrude nixture was purified by HPLC-MS using a C-18

column, and 0.002 g {94% of purity; of the expected acid were

isolated,

MNMR (300 MHz, DMSD)=1.06-1.31 {m, 4HE), 1.98-2.138 {(m, 2H),
. 2.60-2.78 [0, 1H), 2.85-2.99 (m, 2H); 3.84 (s, 3H), 3.89-4.05

(m, 2H), 5.32 (=, 2#), 6.96-7.00 {(m, 2H), 7.05-7.18 {m, 3H),
7.37 (s, 1H), 7.43-7.49 {m, 2H), 7.63-7.78 (m, 3H). '

Example 118

_ Breparationm of 3-[4- (l~‘thiophen-3-y]methyl-lH-indol-3-yl) -

piperidin-1-ylmethyl] -benzoic acid

This compound was' preparad following the procedure describsd

: in"ezcample 117 (part C) starting with 0.1 g {2.328 amol) of 3-

piperidin-4-yl-1-thiophen-3-ylmethyl-1H- indole and 2.1 g

(0.48 mmol) of 3-bromomethyl-benzoic acid m_ethy.l seter. The
crude mixture was purified by HPLC-MS using a C-18 columi,
and 0.005 g (98% of purity) of the expected acid were
isolated. .

Bxkample 119

JP 2004-513127 A 2004.4.30
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Pfeparation of 5-{4-[1- (E—Chlcro—thiophen—z~yl:néthyl) -5~
methowy-1H-indol-3-y1l] ~pipexidin-1l-ylmethyl}-2-methoxy-
henzolce acid

A Preparation of 4-[1- (5-¢ghloro-thicphen-2-ylmethyl) -5-
methoxy-lﬂnindol—3 ~yll —piperidine-l-carboxylic acid ethyl

sster

* This compound was prepared followiné the procedure described

in example 13 (part B) at room temperature for 15 hours,
starting with 0.1 g {0.33 mol) ©f 4- (S-methoxy-1H-indel-3-

1} tpiperidine-i-carboxylic acid ethyl ester and 0.052 mbl
-(0.43 mmol) of Z-chloro-G-chloromethyl-thiophene. -After
standard work-up, 0.06 g (44% of yield) of 4-fi1- (§-chloTo-

chiophen-Z-ylmnethyl) -5-methoxy-1H-indol-3-yl] -piperidine-1-

- carboxylic acid ethyl ester were obtained.

B, Preparadatcion of .‘L-(5-chlo::c-thiophen-l-ylmeth.yl)-S-metbox)‘r-
3-piparidin-&-yl-11{{—indole ' )

This  compound was prapa;rad following the procedure described
in example 13 (part C) starting with 0.0&8 g (0.L1L5 mmol) of 4-

" [1-{5-chloro-thiophen-2-ylmethyl)-S-msthoxy-1H-indel-3-y1l-

piperidine-l-garboxylic acid ethyl ester. After standaxd
work-up, 0.05 g (89% of vyield) 1-(5-chloro-thiophen-2-

“ylmethyl) -SﬂmethoxydApiperj.d.inw-!uylle—j.P.dole were obtained.

@. Preparatien of 5-{4-[1-(3-chlorc-thiophen-2-ylmethyl)-5-
ma thexy- 1H-indol-3-yl] -piperidin-1-ylmethyl}-2 -methoxy-

benzoic acid

‘This compound was prepared following the pro;edure‘deséribed

in example 13 ipart D} starting with 9.05 g (0.13 mmol) J.-'(S-
chloro-thiophen-2-ylmethyl) »Sfmethoxya—piperidin_‘%yl—lH—

" indcle and 0.0% g (0.18 mmol) of &-bromomethyl-2-methoxy-

benzoic acid ethyl ester. The crude mixture was purified by
HPLO-MS using a C-18 column, and 0.002 g (99% of purity) of
the expected acid were isolated. '

HMR (300 MEz, DMSO)=1.78-1.85 (m, 28), 1.52-1.95 (m, 2H),

2.31-2.48 (m, 2H), 2.72-2.85 (m, 1H), 3.03-3.06 (m, 2H),
3.70-3.7a (m, BH}, 3.81 (s, 3H), 5.44 (s, 2W), 6.67-5.77 (m,
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CAHY, 6.93-6.96 (m, 1), 7.05-7.11 (m, 3H), 7.20 (s, 1H),

7.39-%.20 (4, 18}, 7.51-7.54 (d, 1H), 7.84 {s, 1M).

Examples 120-121 .

These compounds were prepared féllowing bhe pracedure
described in exampla 113 with the corresponding halides. The
crude mixtures were purified by flash chrematography using a
©-18 columnn. The ESI/M3 data and purity are summarised in

 table 18.

© Table 18, Examples 120-121

. Examplé - BSI/MS mfe [(Mel}™] ' my sbtained ': rurity %
120 475 4 {12%) a0
121 505 5 {148) 73

. benzoic acid 750 g
‘glycerin . ’ 15,000 g
hydrogenatad -castcr Dil~ethyléne 5xide . 1,300.9
sodium methyl p-hydroxybenzoate ) 20°g
sodiuln propyl p;hydroxy'benzoate . 60 g
sodiwm saccharia ' .300 q
flavouring } . . . : q.8
sodium hydroxide g.&. . .  pH = 4

Example 1232

Preparation of a pharmaceutical coemposition: Syrup

. 1op¢ botties. {150 ml volume) each containing a solution of

750 my of 2-{2-{4-[1-(2-[2,3]dioxolan-2~yl-ethyl) -6-Llucro-

1H- indsl-3-yl] -piperidin-1-y1} —eth_cxj) -benzoic acid ware
" prepared as fcollows: ' ’

3-(2-{4-I1- (2-11,3]dioxolan-2-yl-ethyl} -6~
flucoro-lH-indel-3-yl] -piperidin-1-yl}-ethoxy) -

JP 2004-513127 A 2004.4.30
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demineralissd water a.s. 150 likres

Procedure:

Te a asclution .of the sodium methyl (and prepyl) p-
hydroxybenzoates and sodium saccharin in 30  litres of
demineralised water,  an aqueous glycverin solution and
hydrogenated castor oil-ethylene oxide was  added. After
stirring, the = 2-{2-{4-[1-{2-[1,3]dioxolan-2-yl-cthyl}-5-
fluoro- 1H-indol-3-y1] -piperidin-1-yl} -ethoxy) -bensoic * acid
was added and homegenized o reach complete dissolution.
After this, the flavouring agent v;vas mixed into the sclution
with vigorous stirring, and the mixture was made up to final
volume with demineralised water.

The resultant solution was filleﬁ into 150 ml bottles using

an appropriate filling wachine.

Example 123

Preparation aof a pharmaceutical composi{:ion: capaules

50,000 capsules sach containing 50 mg of 2-{2~({4-(l-thiophen-
2-ylmethyl-1H-indol-3-y1) -piperidin-1-y1] ~ethoxy}-benzoic
zcid ware prepared from the following formulation:

2-{2-{4- (2-thiophen-2-ylmethyl-1H-indel-3-yl) -piperidin-1-

y1l]-ethoxy}-benzoic acid - 2,500 g
ma.gne.sium stearate 228 g
lactose spray dried - ' 18,350 g
cross-linked sodium carboxymethyleellulose 200 g
sodium lauryl sulphate ’ 450 g
Procedure:

The 2-{2-[4-{1l-thicphen-2-ylnethyl-1H-indol-3-y1) -piperidin-
1-y.1)-ethoxy}Abenzoic acid, sodiur lauryl sulphate, lactoze
and crosg-linked sodium carboxymetliylcellulose were mixed
together and passed through a screen with an4 cpenirg of 0.6
mm. The wmagnesium stearate was added and the mixture

encapsulated into galatine‘ca’psule.s of appropriate size.

Example 124

Preparation of a pharmaceutlcal compesiticn: tablets

JP 2004-513127 A 2004.4.30
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100,000 tablets each containing 25 wmg of 2-{2-[4-(l-pyridin-
%—ylmethylf1H»indol-3—yl[-piperidin-1-yl]-ethoxy]fbenzoic
acid were prepared from the following formulation:

2-{z-[4- (L-pyridin-4-ylmethyl-1H-indel~3-y1)~

p‘iPEridin—l-yl]ﬁethoxy} -benzoic acid 2,500 g
microcrystalline cellulose : 1,650 g
lactdse spray dried ’ 9,620 g
carboximethyl starch 570 g
sodium stearyl furarate | ) 80 g
celloidal silicon dioxide 380 g
Procedure:

2ll ths powders.were passed thrpugh a screen with aperiures
of 0.6 mm. They were then all mixture in a suitable mixer for

30 minutes and compressed into 145 mg tablets using & mm

‘discs and flat beveilled punches. The desﬁntegration time of

the tablets was about 60 seconds.

JP 2004-513127 A 2004.4.30
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b
crAIME (o
o 1. A compound of formula (I):
R2
1,\,\11"
#
N
U]
R! 3
™
Az
wherein:
A represents an. alkylene, alkyleneoxy, alkylenethio,

alkanoylene or hydroxyalkylene group;

a* representas an | alkylene, alkyleneoxy, alkylenethio

' alkanoylene or an alkylemeoxyalkylene gLoup; . '

W fepresenﬁs a phenylene, furanylene or pyridinylens’
group which is unsubstituted or substitukbed by one or
more halogen atoms, alkoxy groups ahd/or alkyl groups;

w represents . a 3-10 wewbered monocyclic “or bicyelic
group comntaining from 1 te 2 hetercatoms said group
being * unsubstituted  or substituted Dby one or wors
halogen atoms, alkyl groups, alkoxy gioups and/or OX0
groups;

R ) represente a hydrogen or halogén atom or an alkyl,
alkoxy or methylamino group; and

" representa a carhoxyl group;

and  pharmaceutically acceptable salts thereof.

2. A compound according to claim 1 wherein A' represents a

Gy, alkylene or C,; alkyleneoxy group.
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ER A cc;mpound according to claim toraz wherein A’
represents a C, alkylene, €, alkancylene, C,., alkylensoxy,
¢, ¢ alkylenethio or €, alkyleneoxy-C . alkylene group.

4. 4 compound accm’diﬁg to any one of claims 1 ko 3
wherein W' represents an unsubstituted phenylene, furanylene
or pyridinylene group or a phenylene group substituted by one
or two substituents selected from fluorine atoms, chlorine
atamz, bromine atoms, methyl groups and methoxy groups.

a. ‘A compound' according te any ore of claims 1 to 4
wherein the heteroatom{s) contained in the substituent W are
selectsd from oxygen, sulphur and nitrogen. )

&, A compound acecording toe ¢laim 5 wherein W represents
‘5 dioxrolanyl, dioxanyl, pyrazolidinyl, isoindolinyl
benzodioxelanyl, tatrahydropyranyl ., tetrahydrofuranyl, -
oxetaﬁyi , furanyl, j:hienyl , pyrrolyl, pyridinyl, imidazolyl,
dikydrothiazolyl, ' benzoethiazolyl, . i}yrrolidinyl .
benzoowazolyl, benzeothienyl, ‘pyrany‘l . . henzlofuranyl,
igobenzyvlifuranyl, . chromenyl, pyrazolyl, oxazolyl,

isooxazolyl, furazanyl, isochromanyl, chromanyl, pyrrolinyl,
imidazolid:‘.nyl . imidazolinyl, pyrazolinyl, ‘pipexridyl,
piperazinyl, indolinyl, morvholinyl, pyrazinyl, pyrimidinyl,
pyridazinyl, indolizinyl, discindolyl, " in&oiyl, indaszolyl,
quinazolinyl,  isoguinazolinyl, guinolyl, p‘nthai azinyl,
naphthyridinyl, gquimoxalinyl, guinszolinyl Sr cinnolinyl
gﬁroup which is unstJstii;ﬁted or substituted by cne or more
haleogen atoms, C,, alkyl groups, €, alkoxy groups and/oxr oxe
groups .

o7, A compound according to claim & wherein W represents
a dioxclanyl, dioxanyl, - pyrazolidinyl, benzodioxolanyl,
tetrahydropyranyl, tetrahydrofuranyl . oxetanyl, furanyl,

thienyl, pyrrolyl, pyridinyl, Pyrrolidinyl o bepzooxazolyl
group which is unsubatituted or substituted by one or more

*fluerine atoms, chlorine. atons, bromine atoms, €, alkyl

groups, €, 2lkoxy groups and/or axo groups.

JP 2004-513127 A 2004.4.30
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8. & compound according to any one of claims 1 to 7

wherein R' represents a hydragen, fluorine, chlorine or
bromine atom or a wethyl, wmethoxy or methylamino group.

5. A compound of formula (I) according to claim 1 which
is: ‘

2-{a-[4~ (1- [1:3]dioxolan~-2-ylnethyl-1H-indol-3-yl} -piperidin-i-

,yi] -ethoxy}-benzoic acid;-

-{z-{a~[1~- {tetrahydro-pyran-2-ylmethyl) ~1E-indol-3-y1] -
piperidin—l—yl}—ethoxy)—benzoAc acid;

-{z-[2- (1~pyridin-4-ylmethyl-1H-indol -3 ~yi) ~piperidin-1-y1]-
ethoxy)}-benzoic acid;
2. i2-{4-[1- (3-pyrrel-1-yl-propyl)-1H-indol-3-y1] piperidin-1-
y1}-ethoxy) -benzeic acid; ‘

2-(z-{4-[1- {3-thiophen-2-yl~propyl) -iK-indol-3-v1] plperldln 1-
yl} -athoxy) -benzoic acid;

-[2~C4~{1~[3~(l-methyl-lH—imidazol—z—ylsulfamyl)—propyljllH‘

indel-3-yl)-piperidin-1-yl) -ethoxy] ~benzoic acid;

2-§2-(4-{1-[2-(2,5,5-trimethyl- [1,3]dioxan-2-yl) -ethyl] -1H-

. indol-3-yl}-piperidin-1-yi)-ethoxy] -benzoic acid;

2-{2-[4- {(1-thicphen-2-ylmethyl-1H-indol -3-v1) -piperidin-1-yv1] -
ethoxﬁf}ﬂbenzoic acid; 4 . R

2-{2-14- (1—furan727ylmath§}l— 1H-indol-2-y1) -piperidin-1-y11-
sthoxy | -benzoic acid; .

2-(2-{4- [1- (2-ox0-2-pyrrolidin-1-yl-ethyl) ~1H~indol-3-y1] -
piperidin-1-yl}-ethoxy) -benzoic acid;
2-{2-[4- {1-thiophen-3- ylmethyl 1H- :Lndol 2-yl) -piperidin-1-v1] -
E:thoxy} ~benzoiec acid;

-(2-{4-[1- (3-thiophen-2-y1- ethyl) -1H-indol- 3- yl] plperldln 1--
yl} ethoxy) -benzoic acid;

“(2-{a-[1- (2-thiophen-3-yl-ethyl)-1H-indol-3-y1] fpiperidinﬁl—
yl }-ethoxy) ~benzoic acid; )
2-[2- (4-{1- [3- (tetrahydro-furan-2-y1l) -propyl] ~1H-=indol-3-yl}-
piperidin-1-y1) -ethoxyl -benzoic acid: ‘
2-(2-{4-[1-(4-[1,3]dioxolan-2-yl-butyl) -1H-indol-3-yl] -
pifneridin-l-yl} -ethoxy) ~benzoic acid; ’
2-[2-(2~{1- [3- (benzo[l,3]dicwol-5-yloxy) propyl] -1H- Godol-3-
yl}plpei:‘ldln 3-yl)ethoxylbanzoic acid;

JP 2004-513127 A 2004.4.30
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2-[2-(4-{1-[3~ (1, 3-dioxo-1,3-dihydre-iscindol-2-yl) -propyl] ~1H-
indol-3-yl}-piperidin-1-y1) -ethoxy] -benzoic acid;

-{2~[4- (1-bepzo [1, 3ldioxol-5-ylmethyl -18-indol -3-y1) -
piperidin-1-yl] -ethoxy}-benzoic acid;
2-(2-{4-[1~(5-chloro-thiophen-2-yImethyl) - 1H-indol-3-y1] -
piperidin~1-yl}-ethoxy) -benzoic acid;
2-[2-(4-{1-[4- (5~methyl-2-oxo-benzooxazcl -3-y1) -butyl] -1H-

"indol-3-yl}-piperidin-1-yl)-ethoxy] -benzeic acid;

a-(2- {47 [1-{3-[1,3]dioxolan-2-y)l-propyl} -1H-indol-3-¥1] -
piperidin-1-y1}-ethoxy) -benzoic acid: ) .

2-{2-[4- (6-fluoro-1-furan-2-ylmethyl -1H-indol-3-y1) -piperidin-
1-v1] ~ethoxy}-banzoic acid;

2-{2-{4-[1-{2-[1,3] dloxolan~2-yl-ethyl) -1H- :Lndol 3-y1l-

piperidin-l-yl}-ethoxy) -benzoic acid:

2-(2-{a-[1-(2-[1,3}dloxolan-2-yl-ethyl}-6-fluoro-1H- indal-2-
yl] ~piperidin-1-¥1}-ethoxy) ~benzoic acid;

3- [4‘4 (1-thioi3hén—2 ~ylmethyl -1Hindol-3-y1) -piperidin-1-
ylmetiyl] -benzoic acid;

3-[4-(1-pyridin-3-ylmethyl-1H-indel-3- 'y'l) ~piperidin~1-
ylethyll -benzoic acid;. :

3-{4- [1-{5-chloro-thiophen-2-ylmathyl) rlH—ind61-3~Yl] -
pipezidin-l-ylmethyl)-benzoic acid; ‘
3-{4-[1-{2~[1,2]1dioxolan~2-vl-ethyl) -1H-indol-3-yi] -piperidin-
1-ylmethyl}-benzoic acid;

é~{4— [1-{3-{1,3]dicxclan-2-yl-propyl) - LH-indol-3-y1] -piperidin-

‘1-ylmethyl}-cenzoic avid;

3-[4- (1-pyridin-4-ylmethyl-13-indel-3-yl) -piperidin-1-
yluwethyll -benzoia acid; -

- (4-{1- [3- (benzo (1, 3] dioxol-5-yloxy) -propyl] - 1H- indol-3 ~yl}-
piperidin-1-yimethyl) -benzoic acid; ' i
3-{4- (i~ (1,2 ]dioxolan-2-ylmethyl-1H-indol-3-v1) ~piperidin-1-
ylwethyl} -benzoic . acid;

3-[2- (1-pyridin-2-ylmethyl-1H- J.nd.ol 3-y1) ~piperidin-1-

ylmethyll -benzeic acid;
2-wmethoxy-5- [ - ({1-pyridin-3-ylmethyl-1H-indol-3-yl) -pipexidin-
1-ylwethyl] -benzoic acid; ’

JP 2004-513127 A 2004.4.30
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-{4—[1-(2—[1,3]dioxolan-Z-yl«ethyl)-lH—indol-3—y1]?piperidin—
L-ylmethyl }-2-methoxy~benzoic acid;
5-{a-11-(3-[1,3]dioxelan-2-yl-propyl) -1H-indol-3-y1] -piperidin-

. 1-ylmethyl }-2-wmethoxy-benzoic acid;

2-mathoxy-5-[4- {1-thicphen-2-ylmethyl-1H-indol-3-y1) -piperidin-~
1-ylmethyl] -benzoic acid;

2-methoxy~S-[4- (I-pyridin-4-ylmethyl-18- Jndol 3-y1) -piperidin-
1-ylmethyl] -benzoic acid;

4-broma-3- [4- (1-[1,3]dioxolan-2-ylmethyl-1H-indol-3-v1) -
piperidin-1-ylmethyl] -benzoic acid;
4-bromo-3-[é-(l-pyridin—é-ylmethyl-lH-indol-3—yl)»piperidinfl-
ylmethyl) ~-benzoic acid; ’
4-bromo-3-{4-[l-(2-[l,3]dioxolan-27y1-ethy1)—lH-indolv3vyl]~

‘piperidin—l-ylmethyl}-benzoic acid;
4-broma-3-{4-[1-{3-[1,3]dloxclan-2-yi-propyl) -1H-indol-2-y1] -

piperidin-1-ylmethyl}-benzoic acid;

 4-bromo-2- [4- (1-thicophen-2-ylmethyl-1H-indol~3-yl)- plperldln 1-

vlmethyl] ~-benzoic acid;

" 2-{4- [5~methoxy-1- (2-thicophen-3-yl-ethyl) -1H-indol~3- yl]f

piperidin-1l-ylmethyl}-benzoic acid; .

3-{4-{1-[3- (benze (1, 3]dioxcl-S-yloxy) propyl]fﬁﬁ indol-3-y1}-
piperidin-1l-ylmethyl) -4-bromo-benzcic acid;

2-fluoro-5- [4- (1-pyridin-3-ylmethyl-1#-indol-3-yl}-piperidin-1-
vimethyl] -benzoic acid:

5-{a-[1-(2- 11, 3}diaxolanf2fylféthyl) -1E~indol-2-yll wplparidin»
1-ylmethyl}-2-fluore-benzoic acid;
5-{4-01-(3-[1.3]dioxolan-2-yLl- propyl) -1H-indol-3- yl]-plperldln-
1- ylmethyl} 2-fluocro-benzoic acid;

‘2-fluoro-5- [4- (1- -pyridin- 4—ylmethyl-lH-inleu'sAyl)—piperidin-l-

vlmethyl] -benzoic acid;

5-(4-{1-[3- (benzo {1, 3]dioxol-5-yloxy) -propyl] -1H- indol- 3~y1}-

piperidin-1- -ylwethyl) -2-Fluoro-benzolic acid;
5-[4-(1-[1,3]1dicxolan-2-ylmethyl-1H-indol-3-y1) -piperidin-1-

vimethyl] -2-flucro-bhenzoic acid;

2-fluoro-5- [4~ (1-pyridin-2-ylmethyl-1H-indol-3-yl) -piperidin-1-

vlmethyll -benzoic acid;

JP 2004-513127 A 2004.4.30
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-{2-{4~[1- (tetrahydro-Lfuran-3-ylmethyl) - 1H-indcl-3~vL] -
plperldln -1-yl}-ethoxy) -benzoic acid;

-(2-{4-[1- (2-morphclin-4-yl-ethyl) -1H-indel-2- yl] -piperidi
yl)-ethoxy)-benzoic agid;

. 2-{2-{4-[1- (3~-methyl-oxetan-3-ylmechyl) ~1H-indol-3~y1] -

piperidin-l-yl}-ethoxy) -benzoic acid;
2~{2-f4—(1-furan—E—ylmethyl»lH-indol~3~y1Q~piperidin~1-y1]-
ethoxy}-benzaic acid; o
2-(2-{4-[1- (2-pyridin-2-yl-ethyl) -1H~indol~3-yl] - pipefidin-
¥1}-ethoxy) bEDZch acid;

'}-{4-[1-(tetrahydro furan-3-ylmethyl) -1H-indol-3-v1] ~piperi
" 1l-ylmethyl} -benzoic acid;

n-I-

1-

din~

3-{4-[1-(3-methyl-oxetan-3-ylmethyl)~1H-indcl-3-y1]-piperidin-

i-ylmerhyl}-benzoic acid;
3-{4-[1-(2-thlophen-3-yl-ethyl)—lH-indol-B-yl]-piperidin-l-
vlmethyl} -benzoic acid;

3-{4-(2-furan-3-vlimethyl- lﬂ-lndol ~3-y1) piperldln—l ylmethyl]-

benzoiec acid;

2-[4- {(1-pyridin-3-yvlwethyl-1H- lnuoT—B yL) -piperidin-1-

vimethyll -nicotinic acid:

z-{4-[1-(2-morpholin-4-yl-ethyl) -1H- 1nciol 3-yl] -piperidin:-1
ylmethyl} ~picetinic acid;

2- [4- {1-thiophen-2-ylmethyl-1kH- indol-3- yl) plpermdln 1-
vimethyl] -nicotinic acid;
3—(4—[1—(S—ChlorDAthiophén—2<ylmethfl)—foluorc—1H<ind01737
piparidlnalfylmethyl}fbenzoic»acid;‘

-3—{4«[GfﬁluorOAl-(E-thiophehfZAyl—ethyl)-1H~ind01737yl]~1

piperidin-i-ylmethyl}-benzoic acid;

3-{4- [§-fluoro-1-[2-thiophen-2-yl-ethyl) -1H-indol-3-yll-

piperidin-l-ylmethyl}-benzoic Acid;

2—methoxy~57{4~[l—(2—thiophen~27yl~etby1)-IHfindol;E—yl]—

piperidin-1-ylmethyl}-benzoic acid;

5-{4- [6-fluoro-1- (Z2-thiophen-2-¥l-ethyl) -1H-indol-3-y1l-

piperidin—l—ylmethyl}—z?methoxy-benzoic acid;
f{4~f6~fluoro—l-(Z-marpholinf4~yl~ethy1)"1H~ind01737y1]—

piperidin-1-ylmethyl}-2-methoxy-henzole acid;

yLl-

JP 2004-513127 A 2004.4.30
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-f4-[1-(2- [1,‘4]dioxanuZuyl-‘ethyl) -1H-indol-3-yll -piperidin-1-
ylmethyl}-2-methoxy-benzoic acid;
3-{a-[1-(2-[1,4)dioxan-2-yl-ethyl) -14-indol-3-y1] -piperidin-i-

'Ylmethyl}-benzoic acid;
‘2¥methoxy-5~I4—(lfthiophen—2fyimethyl~1H—indolv37yl)—piperidin—
. l-yimethyl] -benzoic acid;

4-bromo-3- [4- (1-pyridin-4-ylmethyl-1H- 1ndol 3-yl) plperldln 1-
ylmethyl] -benzoic acid:

2-methoxy-5-{4-[1- (2-thiophen-3-yl-ethyl) -1H-indel-3-y1] -
piperidin-1-ylmethyl}-henzoic acid;’ '
3-{4-[1-(2-moxpholin-4- Yl ethyl} -1H-indol-3-y1l] -piperidin-1-
ylmethyl}-benzolc acid;

2-12-(4-{1- [2~ (benzo[1, 3]di0xol~5»yloxy)vethyl]—1H~indol~3—yl}v

piperidin- 1-yl)-ethmxy] -benzoic acid;
5-{4- [6-flucro-1- (2-thiophen-3-yl-ethyl) -1H- 1ndol 3- yl]ﬁ
piperidin-1-ylmethyl}-2- methoxy benzoic acid;

'5~.{4, [1-(Sfchlcrofthophenfzfylmethyl) -6-fluorc-1H- 1ndol -3~ yl]f
‘plperldln 1-ylmethyl}-2-methoxy-benzoic acid;

-[4- (6~ ﬁluoro 1-furan-3-yliethyl-1H-indol-3-y1l) - plperlchn 1-
ylme\:hyl] -2-methoxy-henzoic acid;
3-{4-[1-(2-pyridin-2-yI-ethyl) - lH-lndol 3-y1l Dlperldwu—l-

. ylmethyl}-benzoic acid; .
'5 [4 {6-fluoro-i-thiophen-2-ylaethyl-1H- lndol 3 yl) plperldln-
1- ylmeLhyl] -2-methoxy-benzoic acid;

- [4-{1-furan-2-ylmethyl-1H-indol~ 3'—91 ) ~piperidin-1-ylmethyl]-

benzolc acid;

2-(2-{4-[1-(2-[1,4]dioxan~-2-y1- ethyl) ]:H-indol—?-yl]-piperidin-
1=y1}- ethoxy] -benzolc acid; ' ) ’

'5-{4-{1-furan-2-ylmethyl- -1H-indol~ 3-y1) ~piperidin-i-ylmethyl]-

2-methoxy-benzolc acid;
5« {4~ (1-furan~3-ylmethyl-IH-indol-3-v1) ~piperidin-i-ylmethyl] -
2-mathoxy-benzoic acid;
3-{4-[5-methoxy-1- (2-thicphen-3-yl-ethyl} -1H-indol-3- yll—
piperidin-1-ylmethyl}-benzoic acid;

~{(2~{4-[5~methoxy-1- (2-thiophen-3-yl-ethyl} -1H-indol-3-y1]-
piperidin~1-yl}-ethoxy)-benzoic acid;

JP 2004-513127 A 2004.4.30
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-{2-[4- {5-methoxy~1l~thiophen-2-yimethyl-1H-indol-3-y1) ~
piperidin-i-y1l-ethoxy] -benzoice acid;

- [4-(5-methoxy-1-thiophen-2-ylmethyl-1E-indol-3-yl) -piperidin-
1-ylmethyl] -henzoic acid;
2-methoxy-5-{4- [5-methoxy-1- (2-thiophen-3-yl-ethyl) -1H-indck -3~
¥1]l-piperidin-1l-ylmethyl}-benzoic acid;

2-{2-[4- (L-furan-3-yImethyl-5-methoxy-1H-indol-23-yl) -piperidin-
1-yl]-ethoxy)-benzoic acid;

3-2- (1-furan- 3-ylmethyl-5-methoxy-1H-indol-3-yi) -piperidin-1-

¥lmethyl] -benzoic adid;

2-[4-{1-furan-2-ylmethyl-1H-indol-3-y1) -piperidin-l-ylmethyl] -
kenzoic acid;

2- [4- {6-fluare 1-furan-z-ylmethyl-1H- ;ndol 3 yl) -plperidin-i-
vimethyl] «benzoic acid; . )
3-[4-(6-fluore-i-furan-2-ylmethyl-1H-indol-3-y1) -piperidin-1-
yimethyl] -benzoic acid; }
5r[4-({6-fluoro-1i-furan-2- ylmethyl 1H-indol-3- yvi) piperidihllf
yimethyl] -2-methoxy- benzoic acid;

4-methoxy-2- [4- (5-methexy-1~thiophen-2-ylwmethyl-1H-indcl-3- yl)
piperidin-1-ylmethyl] ~benzoic acid;
2-[4-{5-methoxy-1-thioprhen-Z~ylmechyl-1H~ lnacl 3-y1) plperldlr—
1- ylmethyl]—hen201c acld;
2~methoxy-5-[4-(S-methoxy-1-thiopHen-2-ylmethy1~1Hfindol~3‘yl)~
piperidin-1-ylmethyl] -benzoic acid;

2-[4- (l-furan-2-ylmethyl-5-methoxy-1H~indel -3- yl) piperidin-i-
vlmethyl] -4-methoxy-benzoic acid;

3-[4-(1- furan-2- yimethyl-5- methoxy;lﬂ indel-3- yl) plpelldln 1~
ylmethyl) -benzoic acid;

©2- [4- (1-furan-2-ylmethyl -5-methoxy-1H-indol-3-vy1) « plpErldln-l"

ylmethyl]-benzoic acid:

5-[4- (1-furan-2-ylmethyl-S-methoxy-1H-indel-3~yl) -piperidin-1i-
ylmethyl] - 2-methoxy-benzoic aéid; .
2M{27[ef(1»furan—2-ylmethyl~5vmethoxy»leindol«Blyl}—éiﬁeridin—
1-yl] -ethoxy}-benzcic acid;

4 -méthoxy-2- {4~ [5-methoxy-1- (2-thicphen-3-yl-ethyl)-1H-indol-3-
v1] -piperidin-1i-ylmethyl}-benzoic agid;

JP 2004-513127 A 2004.4.30
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2-{2-[4- (6-fluoro-1-thiophen-2-ylmethyl-1H-indol-3-v1) -
piperidin-1-yl] -ethoxy)-benzoic acid;
S-[4-{6~fluoro-Ll-thicphen-3-ylmethyl -1H-indcl-23-y1l) -piperidin~
1-ylmethyl] -2 -methoxy-benzoic acid; .
-{2-[4-(6-Eluoro-i-thiophen-3-vlmethyl-1H-indol-3-yl) -
piperidin-1-yl] -ethoxy}-benzoic acid;
z-{2~{4-[6~-Fluore-L- (2-thiophen-3-yl-ethyl) -1H-indal-3-¥11 -
piperidin-1-yl}-ethoxy) -benzoic acid;
2-(2-{4-[l-(5-chlor01thiophen-Z-ylmethyl)féffluorolefindol—B/
yl]—piperidin-l—yl}—ethoxy)-benzoic acid;

-{2—[4—(6~E1uoro~lwfuran-3»ylmethyl-lH—indol—3-y1)—piperidin— }

1-yl]-sthexy}-benzoic acid;
2~ {2-f4-{5-methoxy-1-thiophen-3-ylmethyl-1H-1indol-3-vy1) -

" piperidin-i-yl] -ethoxy)-benzoic acid;

2= [4-(5-methoxy-1- thiophen 3-ylmethyli-1H-indol-3-yl) -piperidin-
1-yimethyl] -benzeic acid;
2—(2~{4vEl-(5—chloro—thiophen—z—ylmechyl)—5—me:hgxy—lH~indoi—3»
v1] -piperidin-1-yl}-ethoxy) -benzoic acid; ’
3-{4-[1- (5-chlore-thiophen-2-yimethyl) -5-methoxy- 18- indol-3-
v1] -piperidin-1-ylmethyl]}-benzoic acid;

2-methoxy-5-[4- (1-thiophen-3-ylmethyl-1H-indol-3-y1) plperldin—
1-y¥lmethyl] -benzoic acid;
2-[4-({1-thiophen-2-ylmethyl-ill-indol-2-y1) “piperidin-i-~
vlwethyl] -benzoic acid;
5~(4—[lv(5—chloro—thiophenf2—ylma;hyl)~5—meth¢xy»1ﬂ~indol»3-
v1]-piperidin-1-ylmethyl | -2 -methoxy-benzoic acid;

3-{4- [5-mechoxy-1- (2-thiophen-2-yl-ethyl) -1H-indol-3-y1]-
piperidin-l-ylmethyl}-henzoic acid;

Z-methoxy-5- {4- [5-methoxy-1- (2-thicphen-2-yl-ethyl) -1H-indel-3-
v1] -piperidin-1-ylmethyl}-henzoic acid; i

or a pharmaceutically acceptable salt thereof.

10. B process for producing a compound of formula (I) as
defined in any one of claime 1 to 9, which process comprises
for compounda of formula (I} wherein B* is a carboxyl groﬁp,

the hydrolysis of a compound of formula (VI

JP 2004-513127 A 2004.4.30
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wherein A, 3%, W, W and R’ are as defined in claim 1 and R

is a -COOR' group wherein R* repredsnts a C,-C, alkyl group.

il. A pharmaceutical compositicn comprising 'a compound

according to any one of claims 1 to ? and a pharwaceutically
acceptable diluent or carrier.

1z2. A compound according to any one of claims yl to 2 or a
composition according to claim 11 for use in a method of
treatment of the human or animal body. )

‘13, Use of a compound as defined in any one of claims 1 to

"9 in the manufactiire of a médicament for the treatment of an

allergic diserder or disease.

13. Uge according - to e¢laim. 13 whersin the medicament is

‘for the  treatment of bronchial ssthma, rhinitis,

conjunctivitis, dexrmatitis or urticaria.
15. A methed of treating an allergic disorder or diseagze
which comprises administering to a human or animal patient in

need of such Etreatment an effective amount of a compound

‘sccording to any one of claims 1 Lo 9 or a rcomposition
caccording to claim 11.

JP 2004-513127 A 2004.4.30
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