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: TH NMR (CDCI3, 400MHz) 5 0.83 (t, 3H

[ . 83 t, 3H), 1.22-1.40 (m, 3H),

C 180172 (m. 8H), 1.95 (m, TH), 2.10 (m, 2H), 2.18 (m, 1H), 4.30 (m, 2H), 5.3 (s, 2H)

E 5.99 (bs, 1H), 6.74 (m, 3H); LRMS: m/z 380 (MH"),
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Data

H NMR (CDCl,, 400MHz) 6. 0.87 (s,
3H), 1.17-2.04 (m, 14H), 2.27-2.38
(m, 1H), 2.64-2.80 (m, 2H), 3.20-3.31
(m, 2H), 4.60-4.72 (m, 1H), 5.97 (d,
1H), 7.03-7.18 (m, 4H), LRMS : m/z
343.8 (M),

'H NMR (CDCl,, 400MHz) 8: 0.90 {t,
3H), 1.30-1.42 (m, 4H), 1.59-1.81 (m,
7H), 2.18 {m, 1H}, 2.30 (m, 1H), 2.42
(m, 1H), 2.55 (m, 1H), 2.61 (s, 3H).
LRMS : m/z 324 (MH). Mp 184-186°
C; Anal. Found: C, 55.50; H, 7.22: N,
12.61. C;sHxsNLC,S 8k C, 55.36;
H, 7.14; N, 12,91%.

'H NMR (CDCl,, 400MHz) &: 0.92 (t,
3H), 1.35 (1, 3H), 1.25-1.80 (m, 11H),
2.20-2.50 (m, 4H), 2.95 (q, 2H), 12.10
(bs, 1H); LRMS : m/z 339.8 (MH")
Anal. Found: C, 56.46; H, 7.46; N,
12.36. CygHzN,OS R C, 56.62;
H, 7.44: N, 12.37%,

"H NMR (CDCl,, 400MHz) 6. 0.80 (1,
3H), 1.20-1.70 (m, 11H), 1.90-2.20
(m, 3H), 2.25 (m, 1H), 2.70 (s, 3H),
4.75 (m, 2H), 7.10 (bs, 1H).

LRMS : m/z 340.6 (MH")

Ex Prec n Y
2 Prep |0
HiEse
3% |Prep |0 S CH
36 “‘« W’ ?
N—N
4° Prep |0 ~ s
37 a
N—N
5 Prep |1 ~_ s CH,
38 ( )/
N~—N
OO
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(53)

Ex Frec Y Data
62 | Prep ~ NFile 'H NMR (CDCl,, 400MHz) 5 0.88 (t, |
39 \( 3H), 1.25-1.40 (m, 3H), 1.41-1.70 (m,
o 8H), 1.2 (m, 1H), 2.00-2.18 (m, 2H),
2.38 (m, 1H), 2.42 (1, 2H), 2.80 (d,
3H), 3.40-3.60 (m, 2H), 6.50 (bs, 1H),
6.74 (bs, 1H). LRMS : m/z 313.2
{(MH*)
7 Prep 0 "H NMR (CDCl,, 400MHz) §: 0.85 (t,
40 3H), 1.19 (d, 3H), 1.21-1.69 (m, 11H),
N 1.89-2.10 (m, 5H), 2.30 (m, 1H), 2.41
L (m, 2H), 2.95 (m, 1H), 3.35 (m, 1H),
3 3.63 (m, 2H), 4.20 (m, 1H), 6.58-6.70
(m, 1H).
LRMS : m/z 353.1 (MH")
8 Prep 0 'H NMR {CDCl,, 400MHz) &; 0.81 (t,
41 3H}, 1.20-1.39 (m, 3H), 1.41-2.10 (m,
Nk, | TH), 2.80 (m, 1H), 4.35 (m, 17H), 5.81
(d, 1H), 6.30 (bs, 0.5H), 6.43 (bs,
0.5H), 7.40 {bd, 0.5H), 7.61 (bd,
0.5H),
LRMS : in/z 339.8 (MH")
9 Prep 'H NMR (CDCl,, 400MHz) &: 0.84 (m,
32

6H), 1.08-2.08 (m, 29H), 4.29 (m,
1H), 5.95 (d, TH), 6.43 (s, 1H), 7.80
(@, 1H).

JP 2004-502670 A 2004.1.29

LRMS : m/z 408.5 (MH*)

1=FREE LTHEBIFL RV VEFEALEL YD - FILLEDAS L -
ORI T4 —ITEYESTHIZER LT,

C=FBBELLTSHD0A Y AR/ — L5 EH Lt=2Uh - Hrkohs
L 7O7 bS5 74— EYSSICHAYLE,

3I=x1—FIHSBERKIL L,
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[
[
[ THNMR (CDCl,, 400MHz) :
E 0.82 (s, 3H), 1.16-1.77 (m, 12H), 1.78-2.03 (m, 2H), 2.36 (m, 1H), 2.97 (m, 2H), 3.61 (m,
. 2H).5.83 (m, 1H), 7.04 (s, 1H), 7.08-7.23 (m, 2H), 7.39 (d, 1H), 7.61 (d, 1H), 8.15 (m,
[ 1H) LRMS : m/z 371.8 (MH").
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"M NMR (CDCl,, 400MHz) §: 0.84 (t, 3H), 1.20-

2.85 (m, 19H), 3.52 (m, 1H), 3.75 (m, 1H), 3.95 (m, 1H), 4.25 (m, 1H), 4.45 (m, 1H),
6.96 (bs, 1H), 7.39 (m, 5H); LRMS : m/z 387 (MH'); 447, =31 . C 861.11; H, 7.69; N,

6.00. C23H34N203;CH2C|2

O

ER C,61.14; H,7.70; N, 5.94%,
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'H NMR (CDCl,, 400MHz) &: 0.88 (t, 3H), 1.20-1.40 (m, 3H),
1.41-1.90 (m, 17H), 2.01-2.20 (m, 2H), 2.40 (m, 1H), 3.71 (dd, 2H), 5.80 (bs, 1H); LRMS
:m/z 326.1 (MH™).
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D00000d
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D000000000000000000
DO0O000
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[ HiG
[
[ H 20
[

HO
[ 0
: © OH
[
[
L
D00D0000000000000000000000000000000000000
D000D00000000000000000000000000000000000¢0
0000000000000 00000000000000000000000000¢0
D00D000000000000000 30
DO0O0O00
[
[
[ *H NMR (CDCl,, 400MHz) 5: 0.87 (t,
[ 3H), 1.21-1.40 (m, 6H), 1.52-1.70 (m, 15H), 1.82-2.11 (m, 3H), 2.39 (m, 1H), 3.55 (d,
E 2H), 4.01 (m, 1H), 5.90 (m, 1H); LRMS : miz 340.3 ( MH").
[
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[ 40
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'H NMR (CDCly, 400MHz) 8: 0.81 (t, 3H), 1.20-1.36 (m, 4H). 1.41-1.69
(m, 7H), 1.79 (m, 4H), 1.90-2.10 (m, 3H), 2.30 (m, 1H), 2.38 (t, 2H), 3.30-3.60 (m, 6H),
7.00 (bs, 1H); LRMS : m/z 351 (M-HY.
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"H NMR (CDCl,, 400MHz) d: 0.88 (t, 3H), 1.09-1.76 (m, 12H), 1.80-2,17 (m, 10H), 2.37
(M. 1H), 2.68 (m, 1H), 2.95 (s, 3H), 3.04 (s, 3H), 3.83 (m, 1H), 6.06 (m, 1H): LRMS : m/z
381 (MH'); #f. %l : C,63.31; H,9.17; N, 6.53. CoyHyN,0,H,0 ER C, 63.20;
H, 9.61; N, 7.03%.
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1
H NMR (CDC, 400MHz) &: 0.90 (t, 3H), 1.12-2.14 (m, 17H), 2.38 (m, 1H), 2.87 (m

1H),8.10 (s, 1H), 7.13 (m, 3H), 7.25 (m, 2H); LRMS : m/z 344.3 (MH*),
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[

[

[ 'H NMR (CD,0D, 400MHz) &; 0.38 (m,

[ 2H), 0.62 (m, 2H), 0.82 {t, 3H), 1.12 (m, 1H), 1.26 (m, 2H), 1.38 (m, 1H), 1.52 (m, 1H),

E 1.78-1.78 (m, 6H), 1.90 (m, 1H), 2,23 (m, 4H), 2.92 (d, 2H); LRMS: m/z 366.0 (MH"); io.

[ Jp=-775°(c=00824/—n0) .
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1H
NMR (CD;0D, 400MHz) §: 0.82 (¢, 3H), 1.21-1.40 (m, 7H), 1,50 (m, 1H), 1.60-1.77 (m,
7H), 1.88 (m, 1H), 2.23 (m, 4H), 3.62 (g, 2H); [a], = -6.08° (¢ = 0.25, X & / — ) .

googbad
googodaano

t0ggoooooooco0ogogooooooofcogoogooooooococogogogooooan

oo
ooooo

[

[

[ CH,

[

[

i y

: HO 2N

E ° N

[

[

O

1 s e e A B A R R e A W AR N W N A
000000000000 0000000000000000000000000000
I I I I A 6 R A B R B A A e e e N N N N N N N RN
1 e e I 1 0 B A N O A A A AR A WA W A
0000000000000 000000000000000000000000000
I I 1 6 I B A I e B R A e B N e N e N N A N N NN N N

ooooao

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

'H

NMR (CDCl,, 400MHz) 5: 0.90 (t, 3H), 1.38 (m, 2H), 1.44 (m, 1H), 1.58-1.82 (m, 8H),

2.19 (m, 1H), 2.39 (m, 2H), 2.52 (m, 1H), 6.88 (m, 1H), 7.67 {m, 1H), 7.82 (d, 1H), 8.38
(d, 1H), 9.78 (s, 1H): LRMS : m/z 305 (MH").
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C "H NMR (CDCl,, 400MHz)

" 8:0.80 (m, BH), 1.28-1.50 (m, 5H), 1.58-1.81 {m, 10H), 2.20 (m, 1H), 2.40 (m, 2H), 2.58

E {m, 3H), 6.70 (d, 1H), 7.68 (d, 1H), 8.22 (s, 1H), 9.90 (bs, 1H). 20
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'H NMR (CDCl;, 300MHz) 5:
0.95 (t, 3H), 1.24-1.51 (m, 3H), 1.58-1.80 (m, 7H), 1.88 (dd, 1H}, 2.15 (m, 2H), 2.24 (m,
1), 2.48 (m, 1H), 4.00 (s, 2H), .98 (d, 1H}, 7.24 (m, 6H), 7.40 (m, 3H}: 434F. =@: C
75.48; H, 7.76; N, 3.59. C;sH3y,NO,;0.25H,0 E|R C,75.44; H, 7.08; N, 3.51%,
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'H NMR (CDCl,, 300MHz) &: 0.96 (t, 3H), 1.28-1.80 {m, 12H), 2.01
(m, TH}, 2.30-2.52 (m, 2H), 5.02 (dd, 2H), 6.60 (d, 1H), 7.27 (m, 5H), 7.70 (s, 1H), 8.34
(s, TH); &4 Fll: C, 60.52; H, 7.41, N, 6.51. C,Hy(N,0,;0.25H,0 Tk C, 68.45;
H, 7.41; N, 6.75.

oo 40
uon

t0dooooooofoogogooooooocogogogooooooocfogogogag

Uoogogoboogoogoogogogooaooogoad

O oo o

O
O
I

O



H,C

HO

o)
o:\
/

OooOoo0oood
Ooo0ooood
OoOoo0oooogod
OOo0o0oooogod
Ooo0Ooo0ooood
OOoo0oooao
O Ooo0oooao
O Oooooao
O Oo0oooao
O 0Ooo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao
OOoo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O0Ooo0ooo0oao
O Ooo0oooao
OOoo0oooao
O Ooo0oooao
O Oo0oooao
O0Ooo0oo0oo0oao
OOoo0oooao
OOooooao
O Oooooao
O Oo0ooogoao
O 0Ooo0oo0oo0oao
O0Ooo0oooao
OOoo0ooooo
O Oooooao
O Oo0oooao

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

oad
gon

(63)

z—0
[A]

CH,

JP 2004-502670 A 2004.1.29

ooooao
googao
gooaao
oooogao
googao

'H NMR (CDCl,, 400MHz) &: 0.84 (1

3H), 1.29-1.96 (m, 18H), 2.01-2.23 (m, 4H), 2.37 (m, 1H), 2.62 (m, 1H), 2.96 (s, 3H),
3.03 (s, 3H), 3.96 (m, 1H), 5.98 (m, 1H); LRMS : m/z 381.8 (MH'); %45 S0 C
63.81; H, 8.58, N, 6.99. C,JH3gN,0,,0.2CH,Cl, Bk C,64.06; H, 9.23: N, 7.05%.
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'H NMR (CDGL,,
300MHz) &: 0.90 (t, 3H), 1.26-2.02 (m, 20H), 2.19 (m, 3H), 2.39 (m, 1H), 2.82 (d. 3H),

4.00 (m, 1H), 5.69 (m, 1H), 6.00 (d, 1H); LRMS : m/z 365 (M-H.
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'H NMR (CDCl,, 300MHz) &: 0.92 (t, 3H),
1.30-1.83 (m, 11H), 2.07 (m, 1H), 2.42 (m, 3H), 3.82 (s, 2H), 7.15-7.38 (5H), 7.80 (s,
1H), 8.48 (s, 1H), 8.59 (s, TH), B.62 (s, TH), 4. BM: C, 72.29; H, 7.70: N. 6.90.
CaaHyN;050.25H,0 Ex  C, 72.24; H, 7.70: N, 7.02%.

40

oad
gon

U0odooooooooogooooooooooggoooooooogoggag

Uo0ogooo0oo0ogoodoodoogogooooogdogoogoad

OO |o|ia O

O
|
[ s

O



(65) JP 2004-502670 A 2004.1.29

[
[
[ H,C
[
0

E T

HO IRy =N
[ N o
[ S 0
[
[ 10
[
[
L
00000000000 D0DD00000O0O0D0DD0000O0D0DD0000O0O0O0D000O0
0000000000000 000000O00000000O0O000000000000
0000000000000 0000O00D0D0000000D0D000000000000
0000000000000 0000O0D0D0D0D0000O0D0D0D000000O00000
0000000000000 000000000000000000000000000
0000000000000 000000D0D0000000D0DD000000000000
0000000000000 0000O0D0O0D000000D0D0D000000000000 20
0000000000000 000000D00000000D0000000000000
00000000000 D0DD00000O0O0D0DD0000O0D0DD0000O0O0O0D000O0
0000000000000 00000O0D0000000000000000000
00000
[
[
[ *H NMR (DMSOd, 300MHz) &: 0.75 (m, 3H), 0.96-1.42
[ (m, 11H), 1.61-1.99 (m, 4H), 2.75-3.02 (m, 2H), 4.45 (m, 1H), 7.20 (m, 6H), 7.62 (m,
L 1H), 8.24 (m, 1H), 8.83 (s, 1H), 9.01 (s, 1H), 11.98 (bs, 1H), 12.70 (bs, 1H); IR (KBr
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L 1.43(m, 4H), 1.43-2.18 (m, 10H), 2.36 (m, 1H), 3.11 (m, 2H), 3.20-3.31 (m, 1H), 3.42-
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| 'H NMR (CDCl,,
300MHz) 8: 0.87 (t, 3H), 1.19-1.72 (m, 11H), 1.80-1.96 (m, 1H), 2.00-2.16 (m, 2H), 2.27-
2.38 (m, 1H), 2.92-3.21 (m, 3H), 3.23-3.39 (m, 1H), 4.25 (s, 2H), 5.80-6.06 (m, 1H), 6.38
(m, 1H), 7.29-7.43 (m, 5H); LRMS : m/z 425.8 (MH").
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'H NMR (CDCl,, 400MHz) &: 0.90 (t, 3H), 1.38 {m, 6H), 1.50-1.79 (m, 8H), 2.19
{m, 1H}, 2.30 (m, 1H), 2.44 (_m. 1H), 2.60 (m, 1H), 2.98 (g, 2H), 12.10-12.27 (bs, 1H);
LRMS: m/z 338 (MH); and [a), = +3.8° (c = 0.1, X%/ —)L) .
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[ 1HNMR(CDCIa,I?:OOI'\/H*‘]Z)B:CJ.BG('(,E’»H),‘1.20-1.76
[ {m, 12H), 1.83-2.02 (m, 1H}, 2.20-2.46 (m, 3H), 4.95 (d, 1H), 5.04 (d, 1H), 6.8 (d, 1H), 30
L 7.21(m, 1H), 7.50 (s, 1H), 8.23 (s, 1H); LRMS : m/z 411.6 (MH)+: [a], = -3.8° ( =
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[
: "H NMR (CDCly, 400MHz) &: 0.80-1.00 (m, 6H), 1,22-1.84 (m, 18H), 2.03-2.56 (m,
[ 3H), 2.77 (m, 1H), 7.14 (d, 1H), B.08 (d, 1H), B.23 (s, 1H), 11.71 (brs, 1H): LRMS : m/z
E 3617 (MH)", [alo = -1.4° (0 = 0.14, T8 / = ). 2
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'H NMR (DMSO-d;, 300MHz) 5:
1.24-2.17 (m, 12H), 2.18-2.31 (m, 1H), 3.07 (s, 3H), 3.21 (t, 2H), 5.08 (s, 2H), 6.63 (d,
1H), 7.23-7.41 (m, 5H), 7.72 (d, 1H), 8.24 (s, 1H); 434F. =3 : C, 67.46; H, 7.18. N,
6.24. CoHaoN;0y Ek  C, 67.58; H, 7.06; N, 6.57%.
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"H NMR (CDCly, 400MHz) §: 1.28-1.40 (m, 2H), 1.42-1.69 (m, 10H), 1.75 (dd, 1H),

1.87-2.03 (m, 5H), 2.64 (m, 1H), 3.34 (s, 3H), 3.43-3.52 (m, 3H), 3.57 (m, 2H), 3.81 (m, 0

1H), 4.08-4.20 (m, 1H), 5.89 (d, 1H); LRMS : m/z 340 (MH").
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HaCu

[
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'H NMR (CDCl,,
300MHz) &: 1.58-1.78 {(m, 8H), 1.94-2.17 (m, 6H), 2.44 (m, 2H), 2.68-2.76 (m, 1H), 3.10-
3.21 (m, 1H), 3.22-3.31 {m, 1H), 3.37 {s, 3H), 3.40 (m, 2H), 3.44-3.56 (m, 5H), 3.80 (m,
2H), 3.68 (m, 1H), 6.91-7..01 (m, 1H); LRMS : m/z 388.7 (M"),
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[

[ 'H NMR (CDCl,, 400MHz) &: 1.48-2.17

E (m, 18H), 2.40 (s, 1H), 2.66 (s, 1H), 3.37 (s, 3H), 3.50-3.70 (m, 6H), 3.94 (s, 1H), 6.10

[ (d,1H), 8.58 (s, 1H), 7.55 {t, 2H), 7.61 (m, 1H), 8.02 (G, 2H), 5.11 (s, 1H); 545, =3 -

[ C,54.88 H, 6.90; N, 5.04. CoeHyoN,048;1.7H,0 ER  C, 57.87: H, 7.11: N, 5.20%,
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'H NMR (CDCl,, 400MHz) 5: 1.40-1.70 (m, 8H), 1.95 (m,
3H), 2.10 (m, 1H}, 2.35 (d, 3H), 2.59 (m, 2H), 2.75 (1, 3H), 3.42 (m, 2H), 6.25 (bs, 1H),
8.70 (bs, 1H), 7.13-7.25 (m, 5H); R U LRMS: m/z 375.0 (MH").
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'H NMR (CDCl,, 300MHz) &: 1.26-1.77 (m,

10H), 1.78-2.46 {m, 11H), 2.49-2.70 (m, 2H), 2.95-3.36 (m, 4H), 6.92-7.38 (m, 5H); 4.

ER . C, 84.05H 7.73, N, 6.22, C24H34N204;0.75HZO ER C, 6588 H,7.83 N,

30
6.40%.
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'H NMR (CDCl,, 300MHz) &
1.40-2.78 (m, 15H), 6,93-7.39 (m, 5H), 7.93 (m, 1H), 8.59 (d, 1H), 8.17 (d, 1H), 9.41 (s,
1H), 4. =l : C,70.83; H, 7.10; N, 7.64. C;,H,N,0,0.3H,0 ER C,70.94; H,
7.22; N, 7.52%,
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[ 'H NMR (CDCl,, 300MHz} &: 1.41-1.80
[ (m,17H),1.90(m,‘1H),‘1.92-2.20(m,3H),2.4D(m,‘1H},2.60(m,2H), 3.60 {d, 1H), 3.71
E {d, 1H), 5.80 (bs, 1H), 7.15-7.30 (m, 5H); LRMS : m/z 388.1 (MH").
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10
H NMR (CDCis, 300MHz) &; 1,51-1.89 (m, 8H),

2.03 {m, 1H), 2.20 {m, 1H), 2.40 (m, 2H), 2.60 (M, 5H), 7.15-7.30 (m, 5H); LRMS : m/z

387.8 (MH").
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'HNMR (400MHz, CDCly) 1.04-1,18 (m, 2H), 1.20-1.36 (m, 2H), 1.36-1.78 (m, 7H),
1.83-2.08 (m, 4H), 2.57-2.66 (m, 1H), 2.73-2.83 {m, 1H), 3.27 (s, 3H, OMe), 3.32-3.41
(m, 1H), 3.48 (app. dd, 1H, CHOMe), 6.21 {s, NH), 7.03 (d, 2H, Ar), 7.18 (d, 2H, An);
LRMS : m/z, M-H 378; HRMS =3 MH+ 380.1622. HH  MH+ 380.1623.
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HNMR (400MHz, CDCI,) 1.01-1.22 (m, 2H), 1.40-2.22 {m, 15H), 2.42-
2.57 (m, 1K), 2.73-2.82 (m, 1H), 3.23 (s, 3H, OMe), 3.27-3.44 (m, 2H), 3.72 (s, 3H,
OMe), B.12 (s, 1H, NH), B.78 (d, 2H, Ar), 7.05 (d, 2H, Ar).
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Ex

Prec

'(CHZ}nY

Data

48

Prep 89

'HNMR (CDC;, 400MHz) §: 0.50-0.83
{m, 3H), 0.82 (t, 3H, Me), 0.77-0.84
{m, 1H), 1.01-1.18 {(m, 1H), 1.20-1.78
(m, ), 1.82-2.08 (m, 2H), 3.27 (s, 3H,
OMe), 3.33-3.41 (m, 2H), 5.92 (s, 1H,
NH). LRMS : m/z 352 (M-H)

48

Prep 85

'HNMR (CDCI,, 400MHz) 5: 0.62-2.57
(m, 13H), 3.07 (s, 3H, OMe), 2.96-
3.44 (m, 2H), 4.09 (s, 2H), 7.20 (brs,
5H). HRMS : %® m/z 418.1796.
CyHxN,O.S Bk miz 418.1795.

50

Frep 81

'HNMR (CDCl,, 400MHz) 6: 0.92 {t,
3H, Me), 1.24-2.60 (m, 19H), 3.25 (s,
3H, OMe), 3.39 (t, 2H, CH,OMe),
6.68-6.71 (m, 1H, Ar), 7.63-7.70 {m,
1H, Ar), 8.21 (s, 1H, Ar), 9.77 (brs,
NH). LRMS : m/z 376 (M*).

51

Prep 82

"HNMR (CDCI,, 400MHz) §: 1.24-2.34
(m, 10H), 2.37-2.54 (m, 1H), 2.54-
2,73 {m, 2H), 3.33 (s, 3H, OMe), 3.38-
4.49 (m, 2H), 7.00 (d, 1H. Ar), 7.38-
7.56 (m, 3H), 7.59-7.69 (m, 2H), 7.80
{t, 1H, Ar), 8.66 (s, 1H, Ar), 8.77-9.93
(m, NH). LRMS : m/z 395 (M-H).

52

Prep 88

HO

'HNMR (CDCl,, 400MHz) 5. 0.84 (br.t,
3H), 1.20-2.20 (m, 19H), 2.24-2.58
{m, 2H), 3.07-3.33 (m, 1H), 3.60-3.96
{m, 2H), 5.82-5.98 (m, 1H), 7.14-7.36
{(m, 8H). LRMS m/z M-H 400
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[

[

[ |Ex [Prec -(CH,),Y Data 1

[ |33 [Prepo3 "HNMR (CDCI,, 400MHz) 5: ©.43-1.76

C (m, 7H), 1.80-2.24 (m, 4H}, 2.57-2.68

: (m, 2H), 3.08 (d, 1H), 3.12 (d, 1H),

: HO 3.27 (d, 1H), 3.32 (s, 3H), 3.36-3.48

: (m, 2H), 3.80 (d, 1H), 3.87 (d, 1H),
6.04 (s, TH), 7.16-7.22 (m, 4H).

[ 54 | Prep 'HNMR {CDCl,, 400MHz) 5 : 1.02-

[ 81a 1.26 (m, 2H), 1.37-1.84 (m, 7H), 1.85-

[ @ 2.16 (m, 4H), 2.62 (br.s, 1H), 2.80-

[ 5w 2.83 (m, 1H), 3.29 (s, 3H, Me), 3.22-

: ‘W’R 3.58 (m, 2H), 6.21 (br.s, 1H), 7.03-

[ 7.34 (m, 5H). LRMS m/z M+H 346
HRMS m/z M+H 2|# 346.2011.

[ CooH,NO, ER  346.2013.

[ |55 |Prep%s "HNMR (CDCl,, 400MHz) 8 ; 1.45-

[ L(i@ 1.67 (m, 8H), 1.85-2.00 {m, 4H), 2.05

: . (m, 1H), 2.46 (bs, 1H), 2.80 (dd, 1H),

: 3.30 (s, 3H), 3.35 (m, 2H), 3.40 (m,
2H), 3.70 (bm, 1H), 4.90 (bs, 1H),

[ 6.25 (bs, 1H), 6.75 (d, 1H), 6.81 (t,

[ 1H), 7.10 (d, 1H), 7.15 (t, 1H); LRMS

: miz M-H 374; HRMS m/z M+H %8

: 376.2118. CuHnNO, =k

: 376.2123.
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"HNMR (CDCly, 400MHz) 8: 1.2 (m, 2H), 1.5 (m, 3H),
1.6 (bs, 3H), 1.8 (d, 1H), 2.0 (m, 4H), 2.6 (bs, 1H), 2.9 (bs, 1H), 3.3 (s, 3H), 3.4 {t, 1H),
3.5 (t, TH), 6.4 (s, TH), 7.1 (m, 3H), 7.3 (t, 2H); LRMS 344 (M-H).

10

20

30

40

50



O

(88) JP 2004-502670 A 2004.1.29

ooooooooooooogoooooboboooooooao

O

Uo0o0oonoooogogooioooooioooooooooogoogogooag

T e T e T e T e T e T e T e B e B e

O5o;io oo o
OO ooo
OO oOooo
OoOOo oo o
OO oOooOoo.o

H,C

H,C
H,C

-

L T e T s T e T e T e T e T e |

Oooooooogd
Ooooooogd
OOoooooogd
OOooooogd
OoOooooood
Oooooooogd

O

OOoo0ooooao
O0Ooo0ooooao
O O0Oo0ooooao
OO0Oo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
OOoo0ooooao
O 0Oo0ooooao
OO0Oo0oo0oooao
OO0Oo0oo0oooao
OOoo0ooooao
OO0Ooo0ooooao
O O0Oo0ooooao
OO 0OoOoooao
O0Ooo0oo0oooao
OOoo0ooooao
OO0O0oo0ooooao
O O0Oo0ooooao
O O0Oo0Oooooao
OO0Ooo0oo0oooao
OOoo0ooooao
OOoo0ooooao
OOoo0ooooao
O O0Oo0Oooooao
OO0Ooo0oo0oooao
OOoo0oo0oooao

CH

OH

OOoo0oooao
O0Ooo0oooao
O0Oo0oooaog
O0Ooo0oo0ooao
O0Ooo0oooao
OOoo0oooaoo
O0Ooo0oooao
O0Oo0oooao

'H NMR (CDCl,, 0.86 (t, 3H), 1.22-1.58

(m, 15H), 1.64 (m, 4H), 1.78 {(dd, 1H), 2.00-2.18 (m, 3H), 2.24 (m, 1H); LRMS : m/z 283

(M-H.
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2H), 1.60-1.76 (m, 4H), 1.80 (dd, 1H), 2.03-2.27 (m, 4H), 2.27-2.45 (m, 2H), 5.06

(dd, 2H), 5.75 (ddt, 1H).
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'H-NMR (CDCl,, 300 MHz) &:
1.05-1.35 (m, 6H), 1.35-1.53 (m, 10H), 1.53-1.69 (m, 5H), 1.69-1.89 (m, 3H),
1.88-2.02 (m, 3H), 2.02-2.18 (m, 2H), 2.18-2.31 (m, 2H), 2.31-2.44 (m, 1H), 2.71-
2.94 (m, 1H), 5.03 (dd, 2H), 5.73 (ddt, 1H), 6.4 (bs, 3H).
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H-NMR (300 MHz, CDCly)
5: 1.05 (d, 3H), 1.34-1.55 (m, 2H), 1.44 (s, 9H), 1.55-1.73 (m, 4H), 1.82-2.03 (m,
2H), 2.03-2.21 (m, 2H), 2.21-2.35 (m, 2H), 2.35-2.41 (m, 1H), 2.60 (s, 3H), 3.03
(pent, 1H), 4.52 (d, 1H), 5.03 {dd, 2H), 5.76 (ddt, 1H), 7.21-7.45 (m, 5H).
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'H-NMR (300 MHz, CDC4;) 8: 1.45 (s, 9H), 1.48-1.60 (m, 2H),
1.60-1.76 (m, 4H), 1.80 (dd, 1H), 2.03-2.27 (m, 4H), 2.27-2.45 (m, 2H), 5.06 (dd,
2H), 5.75 (ddt, 1H). 0
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[ "H NMR (CDCl,, 400MHz) &: 0.00 (s, 6H), 0.83 (s, OH), 1.75 (m, 4H),

[ 2.35(m, 2H). 3.39 (m, 4H), 3.75 (1, 2H); LRMS : m/z 257.9 (M"*).
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[ 'H NMR

[ (CDCl,, 400MHz) 8: 1.80 (m, 4H), 2.40 (t, 2H), 3.38 (t, 2H), 3.42 (t, 1H), 3.56 (t, 2H),

[ 3.80(t, 2H).
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: 'HNMR (CDCl, 400MHz) &: 1.60-1.80 (m, 4H),

[ 217 (m, 2H), 3.30 (m, 2H), 3.60 (m, 2H), 3.83 (m, 2H), 7.62 (m, 2H), 7.79 (m, 2H):

E LRMS : m/z 273.2 (MH").
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"H NMR (D,0, 400MHz) 5: 1.70-1.92 (m, 3H),
2.00 (m, 2H), 2.18 (m, 1H), 2.77 (m, 1H), 3.68 (m, 1H); LRMS ; m/z 129.8 (MH").
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: 'H NMR (CDCls, 400MHz) 5: 1.41 (s, 9H),
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'H NMR (CDCl,, 400MHz) 8 2.07 (m, 2H), 2.17 (s,
3H), 2.42 (t, 2H), 3.42 (t, 2H), 4.10 (s, 2H).
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[

[

L

000000

slsNsli=lsls

0000000000000 000000000000000000000000000 40
Doo00oooooao

oooooo



(105) JP 2004-502670 A 2004.1.29

[
[
[ H,C i O\\//O
[ 0 s P
: HH/Y HoON
[ CH, ©
[ N=
[
[
[ 10
U
0 e e e O A O A O N A N A N A O
oo0oooooboo0oooo0oooo0ooo0ooDoo0oDo0ooDUoo0oo0DoDooODoo0DbDOooooOoodb
1 s e e A B A R R e A W AR N W N A
0 B B A B A B A B A B A B O B A B A W A W A
I I I I A 6 R A B R B A A e e e N N N N N N N RN
1 e e I 1 0 B A N O A A A AR A WA W A
0 e e A A B N A N A O
I I e I 1 I I B o 0 0 R B A B A B A A N N A W A N AR B N A
0 e e e O A O A O N A N A N A O 20
gooboobooboobtboobgogobUoobtbooUoboUUbggUobbobboobd
1 s e e A B A R R e A W AR N W N A
0 e e e e A A O I O N A N A O
obooooooooooooooodgao
ogooooad
[
[
[ 'H NMR (DMSOd;,
" 300MHz) 8: 1.30 (s, OH), 2.77 (m, 1H), 2.7 (m, 1H), 3.84 (m, 1H), 5.95 (bs, 1H), 6.96
E (m, 2H), 7.08 (m, 3H), 7.42 (m, 1H), 8.05 (d, 1H), 8.60 (d, 1H), 8.84 (m, 1H); [a], = -10° »
[ (#%/—iLth 0.1% &&)
[
a
ogooooad
goooaoad
DOo0o0ooo0oo0oooo0obooooooboooo0oooogodd
ogoogooad

40

OH

Br
S
o
N

goooboobobooboboobobooobooboboobooboooboboDbDao
ugboobdooboboobobooboobooobooboboobooboouobooboboao
ooooooooooooooooooboboooooooobobobooooooooao 50



(106) JP 2004-502670 A 2004.1.29

0000000000000 000000000000000000000000000
000000000000 0000000000000000000000000000
000000000000 0000000000000000000000000000¢0
0000000000000 000000000000000000000000000
000000000000 0000000000000000000000000, 00
0000000000000 000000000000000000000000000¢0
0000000000000 000000000000000000000000000
000000000000 000000000000000

oooooao

[

[

[ 'H NMR (D,0, 300MHz) &:

[ 5.80 (s, 1H), 7.37 {m, 5H), 7.90 (s, 1H), B.40 (s, 1H), 8.44 (s, 1H).

[

[

L

oooooao

000000

000000000000000000000000000040

oooooao

[

[

: o

[ H,N

[ HCI NH,

[

[

L

000000000000 0000000000000000000000000000¢0
0000000000000 000000000000000000000000000¢0
0000000000000 000000000000000000000000000
000000000000 000000000000000000

oooooao

[

: 1

[ H NMR (D0, 400MHz) §: 1.63-1.82 (m,

[ 3H), 1.92-2.07 (m, 2H), 2.19 (m, 1H), 2.82 (m, 1H), 3.62 {m, 1H).

[

[

O

ooooao
gggooao

gbooggoogoogbgogoogoogoogoogogonad

I I o R

ooooao

10

20

30

40



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

-

OooooooogogQgogooQo
OoooooogoQgogooQg
OoooooogQgogoQg
OOo0oooooggogog

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

(107) JP 2004-502670 A 2004.1.29

HN

Ooooooood
Oooooooodg
Oooooooog
Ooooooodg
OO0 ooooodg
Oooooood
Ooooooood
Oooooooodg
Ooooooodg
OOoooooogodg
Ooooooood
Ooooooood
Oooooooodg
Ooooooodg
OOo0oooood
OO0 oooood
Ooooooood
Oooooooodg
Oooooooog
OOooooood
OO0 oooood
Ooooooood
Oooooooodg
Ooooooodg
Ooooooodg
OO0 oooood
Ooooooood
Oooooooodg
Oooooooodg
Ooooooodg
OO0 ooooodg
Ooooooood
Oooooooodg
Oooooooodg
Ooooooodg
OO0 oooood

'H NMR (CDCl,, 300MHz) &: 1.08 {m, 1H}, 1.25-1.54 (m,
6H), 1.72 (m, 1H), 1.86 (m, 2H), 2.53-2.75 (m, 2H), 2.96 (s, 3H), 3.03 (s, 3H).

gooao
gd

Uoogo0ogogooidoooogoogioogoooogoogogooonag

ooo o U
Ololo o
O
O

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

O 0Ooo0ooo
O Ooooo
O Ooogooo
O O0Oo0gogo

L e T e T e R |

goaoaao

S

H30\< ?/\NH2 HCt

ooooooooboboOoooouoooooboooooooooobooooboooOooao
goooobooobooboobobooobooboobooobobobooboobodnb
gbobobooboobooboooobooboobobooboboboobooboadnn
ooooooobooooogod

go

'H NMR (DMSOds. 400MHz) &: 2.75 (s, 3H), 4.48 (m, 2H), 8.80 (bs, 3H).

ooooao

10

20

30

40

50



goodgoad

(108)

odggooooooofocogogogogooooan

gooogooad

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

H
H,N N\
Hcl\/\ﬂ/

O Oooooao

Ooo0oo0ogno

JP 2004-502670 A 2004.1.29

oooogao
googao
gooaoao
ooogoogao
googao

"H NMR (DMSOd;,

7.98-8.16 (m, 2H).

CH,
0

O

O0O0O000O0O0O0O0O0O00 Oo0o0o0o0ooo

0000000000000 00000000

0000000000000 00000000

Oo0O0O000O0O0O0O0O0O0O Oooo0o0oooo

0000000000000 00000000

0000000000000 00000000

oooooo

[

[

E 300MHz) 8: 2.46 (t, 2H), 2.60 (s, 3H), 2.85 (m, 2H),

[

[

O

oooooo

slslslislsls

0000000000000 0000000000

000000

[

[

. o)

[

[ rgN\\Y/’“*N

E CH,

[

L

Oo0O0O000O0O0O0O0O0O0O Oooo0o0oooo

0000000000000 00000000

0000000000000 00000000

Oo0O0O000O0O0O0O0OO0O0O Ooooo0oooo

0000000000000 00000000

O0O0O000O0O0O0O0O0O00 Oo0o0o0o0ooo

0000000000000 00000000

0000000000000 Oooooooo

Oooooo

O O0O0gooooao
O 0O0OooOoooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao
O 0OoOo0ooooao
O OooQgooooao
O 0OO0ooooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O Ooo0ooooao
O Ooo0ooooao
O O0O0ooooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O OoOo0ooooao
O 0OooQgooooao
O O0goooao

ooooao
googao
gooaao
oooogao
googao

ooooao
googao
gooaao
ooogoogao
googao

10

20

30

40



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

(109) JP 2004-502670 A 2004.1.29

'H NMR (CDCl,, 400MHz) &: 1.02 (d, 3H),

1.36 (bs, 2H), 2.00 (m, 2H), 2.38 (t, 2H), 3.00-3.16 (m, 2H), 3.21 (m, 1H), 3.35-3.45 {m,
2H); LRMS : m/z 143 (MH"),
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7.20 (m, 3H), 7.78 (m, 1H), 8.36 (d, 1H), 8.44 (bs, 2H), 8.95 (d, 1H), 9.02 (s, TH) s =
+138° (A% /—% 0.5% HiK)
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1H), 7.20 (m, 1H), 7.34 (m, 4H), 7.78 (m, 2H).
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"H NMR (CDCl;, 300MHz) &: 3.61 (bs, 2H), 3.94
(s, 2H), 6.78 (s, 1H), 7.24 (m, 5H), 7.98 (s, 2H).
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'H NMR (CDCl,, 250MHz) &: 4.12-4.47 (bs, 2H),
5.00 (s, 2H), 6.31 (d, TH), 6,86 (s, 1H), 7.07 (m, 1H), 7.14-7.42 (m, 5H).
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[ 'H NMR

[ {CDCl,, 300MHz) &: 1.40-1.80 (m, 12H), 3.00 (m, 1H), 3.55 (d, 2H); LRMS : m/z 130.2
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c 'H NMR (CDCl,, 300MHz) §: 0.96 {t, 3H),

[ 1.38(m, 2H), 1.60 (m, 2H), 2.52 {t, 2H), 4.38 (bs, 2H), 6.38 (s, 1H), 6.55 (d, 1H), 7.98 (d,

L AH) 9. EM: C,72.01 M, 9.47; N, 1853, CH, N, BR C,71.96 H, 9.39; N,

E 18.65%.
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'H NMR
(CD,0D, 400MHz) 8: 0.28 (m, 2H), 0.60 (m, 2H), 1,02 (m, 1H), 2.77 (d, 2H}; LRMS : m/z
185.2 (MH").
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[ 1Hi\.IMR(CDCl;,,400?\/"‘12’.)8'.0.81 (t, 6H), 1.02-1.28 (m, 37H), 2.22 (m, 1H), 4.13 (m,

[ 4H), 5.42-5.97 (m, 3H),
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'H NMR (CDCl,, 400MHz) §: 0.88 (1,
3H), 1.28 (m, 3H), 1.41-1.78 (m, 26H), 1.78-1.98 (m, 4H), 2.04 (m, 1H), 2.26 (m, 1H),
3.58 (dd, 1H), 3.70 (da, 1H), 4.80 (t, 1H), 5.81 (s, 1H); LRMS : m/z 380 (MH").

oooooao

10

20

30

40

50



(115) JP 2004-502670 A 2004.1.29

oogogooooooan
DI:II]DDDDDDDDDDDDDDDDDD@DDDDDDDDDDDDDDDDD
ooooooooooooooooooboboooooooooboboooooooono
ooooooooooooouoooooboobooooooooao

ODo0DO0O00D
[
[
: CH,
[
[ He 10
[ %/0 H\(CHz)nY
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: CH, © 0
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[
[ 20
[ Prep |-(CHy,Y Prec. amine Data
[ 34 20 | ERBZFEr | HNMR (CDCI, 400MHz) &: 0.85
: | > (ex Aldrich (t, 3H), 1.26 (m, 4H), 1.42 (s, OH),
: 250 Chemical Co.) 1.48 (m, 2H), 1.88-1.75 (m, 5H),
: 1.95 (m, 2H), 2.06 (m, 1H), 2.22
(m, 1H), 4.26 (dd, 1H), 4.39 (dd,
[ 1H), 5.85 (m, 3H), 6.78 (m, 3H).
: LRMS : m/z 418.3 (MH")
C 35 2-73/4v4> | 'H NMR (CDCl,, 400MHz) 5: 0.87
: . Ekasoy F‘(ex {t, 3H}, 1.25 {m, 3H), 4H), 1.42
[ Aldrich Chemical | (m, 12H), 1.56-1.70 (m, 4H), 1.90 30
Co.) {m, 2H), 2.02 (m, 1H), 2.22 {m,
[ 1H), 2.80 {m, 2H), 3.35 (m, 2H),
[ 4.76 (m, 1H), 5.86 (d, 1H), 7.19
[ (rm, 4H),
: . LRMS : m/z 400.3 (MH")
.3 S«_CH, |2—-75/-5- [HNMR(CDCL, 400MHz) &: .82
\« W/ AFL—1, 3, 4-(t 3H), 1.20-1.85 (m, 20H), 2.8
[ N—N FPUP V- {m, 4H), 2,67 (s, 3H), 9.80 (bs,
[ . (ex Lancaster) 1H).
[ LRMS : m/z 382.3 (MH*Y)
[ 37¢ ~ 8 2—F3/)—5— 'H NMR (CDCl,, 300MHz) &: 0.82
: ( W/\CHS TF—1, 3, 4-| (t 3H), 1.20-1.80 (m, 22H), 1.84 40
: N-—N FFUOFIS—IL (m, 1H}, 2.20 (m, 4H), 3.04 (q,
(ex Lancaster) 2H), 9.10 (bs, 1H).
[ LRMS : m/z 396.2 (MH*)
[
[
[
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’rep

Prec. amine

Data

}8

Prep 22

"H NMR (CDCl,, 300MHz) 5: 0.84
(t, 3H), 1.20-1.38 (m, 4H), 1.42
(s, OH), 1.44-1.76 (m, 7H), 1.95-
2.12 (m, 3H), 2.20 {m, 1H), 2.76
(s, 3H), 4.74 (dd, 1H), 4.82 (dd,
1H), 6.54 (bs, 1H).

LRMS : m/z 386.2 (MH")

10

Prep 23

"H NMR (CDCT,, 300MHzZ) 5. 0.88
(t, 3H), 1.21-1.38 (m, 3H), 1.40-
1.70 (m, 17H), 1.88-2.04 (m, 3H),
2.20 (m, 1H), 2.39 (¢, 2H), 2.80
(d, 3H), 3.53 (m, 2H), 6.13 (bs,
1H), 6.40 (m, 1H).

LRMS : m/z 369.5 (MH")

10 Q

Prep 24

'H NMR (CDCI,, 300MHz) &: 0.82
(m, 3H), 1.16 (2xd, 3H), 1.20-1.72
{m, 21H), 1.83 (m, 1H), 1.98 (m,
3H), 2.17 (m, 1H), 2.38 (m, 2H),
1.96 (m, 1H), 3.34 (m, 1H), 3.54-
3.62 (m, 2H), 4.15-4.20 (m, 1H),
6.21-6.35 (2xbd, 1H).

LRMS : m/z 409.3 (MH*).

412

Prep 20

"H NMR (CDCl,, 400MHz} &: 0.82
{t, 3H), 1.18-1.38 (m, 4H), 1.42
{m, 12H), 1.60 (m, 3H), 1.74-2.02
(m, 10H), 2.18 (m, 1H), 2.78 (m,
1H), 4.38 (m, 1H), 5.32 (bs, 1H),
5.57 (bs, 1H), 7.28 (bs. 1H).
LRMS : m/z 395 (MH*)

422

Prep 21

"H NMR (CDCl,, 300MHz) 5. 0.86
(t, 3H), 1.18-1.78 (m, 25H), 1.84-
2.03 (m, 6H), 2.22 (m, 1H), 2.68
(m, 1H), 2.96 (s, 3H), 3.03 (s,
3H), 3.84 (m, 1H), 5.78 (m, 1H).
LRMS : m/z 437.7 (MH*)

43*
OH

Prep 29

"H NMR {CDCI,, 300MHz) &' 0.65
(t, 3H), 1.20-1.79 (m, 30H), 1.90
(m, 2H), 2.05 (m, 1H), 2.24 (m,
1H), 3.56 (m, 2H), 4.04 (m, 1H),
5.82 (bd, 1H),

LRMS : m/z 396.4 (MH*)
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[
[ "H NMR (CDCl,, 400MHz) 5: 0.86 (t, 3H), 1.26 (m, 3H), 1.42 {m, 11H),
E 1.50-1.69 (m, 6H), 1.83 (m, 1H), 1.90-2.05 (m, 2H), 2.22 (m, 1H), 2.99 (t, 3H}, 3.60 (m,
[ 2H),5.78 (m, 1H), 7.06 (s, 1H), 7.14 (m, 1H), 7.20 (m, 1H), 7.38 (d, 1H), 7.63 (d, 1H),
[ 8.02 (bs, 1H); LRMS : m/z 427.5 (MH").
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'H NMR (CDCl,, 300MHz) 5: 0.84 (t, 3H),
1.10-1.76 (m, 21H), 1.90-2.05 (m, 3H), 2.20-2.38 (m, 3H), 2.58 (m, 2H), 2.84 (m, 1H),
3.82 (s, 2H), 4.45 (m, 1H), 6.02 (m, 1H), 7.33 (m, 5H).
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'H NMR (CDCl,, 300MHz) &: 0.88
(t, 3H), 1.16 (m, 1H), 1.20-1.58 (m, 16H), 1.63 (m, 5H), 1.90-2.14 (m, 4H), 2.23 (m, 1H),
2.90 (m, 1H), 6.00 (m, 1H), 7.18 (m, 3H), 7.24 (m, 2H); LRMS : m/z 400 (MH").
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'H NMR (CDC,, 400MHz) 8: 0.82 (t, 3H), 1.22 (m, 3H),
1.38-1.65 (m, 17H), 1.58 (m, 4H), 1.95 (m, 3H}), 2.17 (m, 1H), 2,37 (m, 2H), 3.3C {m
2H), 3.38 (m, 2H), 3.50 (m, 2H), .76 (m, 1H); LRMS : m/z 409.2 (MH"}
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: "H NMR (CDCl, 300MHz) &: 0.8 (m, BH), 1.20-1.40 (m, 13H),

E 1.40-2.10 (m, 25H), 2.16-2.30 (m, 2H), 4.18 (m, 3H), 5.83 (d, 1H). 30
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[ 'H NMR (CDCl,, 300MHz) &: 0.86 (m, 6H), 1.20-

E 2.12 (m, 36H), 2.24 (m, 2H), 4.18 (m, 1H), 5.82 (d, 1H); LRMS : m/z 454 (M-H)".
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H
NMR {CDCly, 400MHz) &: 0.35 (m, 2H), 0.63 (m, 2H), 0.80 (m, 3H), 1.10 {m, 1H), 1.20-
1.94 (m, 20H), 2,19 (m, 4H), 2.93 {t, 2H), 3.50 (s, 1H); LRMS : m/z 422.4 (MH*); [a]p = -
14.15° (c = 0.082,4 2 / — L),
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"H NMR (CDCl,, 400MHz) 6: 1.10-1.78 {m, 25H), 1.82 (m, 1H), 2.18 {m, 5H), 3.48 {s,
1H}, 4.82 (s, 2H), 10.16 (brs, 1H); LRMS : m/z 426.4 (MH"), [at]p = -12.50° {c =0.08,
AH =)L)
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'H-NMR (CDCl,, 300
MHz) 5: 0.76 (t, 3H), 1.08-1.23 {m, 3H), 1.23-1.27 (m, 2M), 1.32 (s, OH), 1.34-1.42 (m,
2H), 1.42-1.53 (m, 4H), 1.53-1.68 (m, 2H), 1.87 (dd, 1H), 1.85-2.06 (m, 1H), 2.06-2.24
(m, 3H), 2.98 (q, 2H), 12.15 (bs, 1H).
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2.18 (m, 1H), 2.24 (m, 1H), 2.46 (m, 1H), 4.98 (m, 2H), 7.20-7.38 (m, 6H), 7.42 (s, 1H),
8.06 (d, 1H), 8.35 (d, 1H), 8.56 (s, 1H).
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Data

"M NMR (CDCl,, 300MHz) 5. 0.4
(t, 3H), 1.24 (m, 2H}, 1.40-1.76 (m
7H), 1.84 (dd, 1H), 1.98 (m, 1H),
2.19 (dd, 1H), 2.28 (m, 1H), 2.56
(m, 1H), 3.98 (s, 2H), 4.99 (dd,
2H), 6.98 (d, 1H), 7.19-7.42 (m,
15H).

"M NMR (CDCl,, 300MHz) 5, 0.85
(t, 3H), 1.24 (m, 3H), 1.39-1.78 (m,
BH), 1.82 (dd, TH), 1.98 (m, 2H),
2.20 (dd, 1H), 2.25 (m, 1H), 2.50
(m, 1H), 3.98 (s, 2H), 4.98 (dd,
2H), 7.18-7.40 (m, 10H), 7.45 (s,
1H), 7.98 (s, 1H), 8.23 (s, 1H),
8.42 (s, 1H).

"H NMR (CDCY,, 400MHz) 5: 0.80
(t, 3H), 0.92 (t, 3H), 1.21 (m, 2H),
1.30-1.70 (m, 12H), 1.82 (dd, 1H),
2.04 (m, 1H), 2.20 (m, 2H), 2.50
{m, 1H), 2.58 (t, 2H), 4.98 (dd, 2H)
6.83 (d, 1H), 7.30 (m, 5H), 7.90 (s,
1H), 8.08 (s, 1H), 8.5 (d, 1H).

"M NMR (CDCly, 300MHz) 8 0.84
{t, 3H), 1.25 (m, 2H), 1.27-1.99 (m,
10H), 2.07-2.30 {m, 2H), 2.47 (m,
1H), 4.98 (s, 2H), 5.10 (dd, 2H),
6.59 (d, 1H), 7.15 (d, 1H), 7.34 (m,
11H), 8.10 (s, 1H).
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[ 'H NMR (CDCls, 300MHz) & 0.72 (m, 3H), 0.94-2.20 {m, 17H), 2.84 (m, 1H), 3.00

[ (m, 1H), 4.18 (m, 1H), 5.00 {m, 2H), 6.95 (m, 2H), 7.02 (m, 3H), 7.38 (m, 6H), 8.06 (m,

E 1H), 8.60 (m, 1H), 8.87 (s, 1H).
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[ 'H NMR

[ (CDCl,, 300MHz} 8: .82 (t, 3H), 1.22 (m, 3H), 1.32-1.88 (m, H), 2.00 {m, 4H), 2.40 {m,

M), 2,60 (m, 1H), 2.97 (s, 3H), 3.04 (s, 3H), 4.04 (m, 1H), 5.12 (s, 2H), 5.80 (bd, 1H),

E 7.37 (m, 5H).
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0 "H NMR (CDCl,, 300MHz) &: 0.82 (t, 3H), 1.17-
[ 2.12(m, 22H), 2.21 (m, 1H), 2.41 (m, 1H), 2.80 (d, 3H), 4.00 (m, 1H), 5.12 (s, 2H), 5.61
E (m, 1H), 5.79 (d, 1H), 7.38 (m, 5H).
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7.36 (m, 5H).

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

ood
oggd
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400MHz) §: 0.84 (t, 3H), 1.20-1.38 (m, 3H), 1.40-1.74 (m, 17H), 1.90 (m, 2H), 2.04 (m,
4H), 2.20 (m, 1H), 3.32 (m, 3H), 3.44 (m, 1H), 5.10 (s, 2H), 5.61 (m, 1H), 6.20 (m, 1H),
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6.65 (m, 1H); LRMS : m/z 326.8 (M"*).
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(CDCly, 400MHz) 5: 0.84 (1, 3H), 1.20-1.38 (m, 3H), 1.40-1.54 (m, 12H), 1.61 (m, 5H),
1.82-2.12 (m, 3H), 2.20 (m, 1H), 2.98 (m, 2H), 3.38 (m, 1H), 3.42 (m, 1H), 3.97 (m, 2H),
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'H NMR (CDCl;, 300MHz) §: 1.37-2.28 (m, 12H), 2.46-
2.64 (m, 1H), 3.20 (s, 3H), 3.31 (m, 2H), 4.97 (dd, 2H), 5.08 (dd, 2H), 6.57 (d, 1H), 7.12
(m, 1H), 7.18-7.48 (m, 10H), 8.08 (d, 1H).
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'H NMR (CDCl,, 300MHz) &: 1.48 (s, 9H), 1.53-1.84 (m, 14H),

1.94-2.90 (m, SH), 2.60 (m, 2H), 3.40 (s, 3H), 3.41-3,63 (m, 5H), 3.96 {m, 1H), 5.90 (bd,
1H). 30
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'H NMR (CDCl,, 400MHz) &: 1.22-
2.02 (m, 27H), 2.58 (m, 1H), 3.36 (s, 3H), 3.40 {m, 1H), 3.46 (m, 2H)}, 3.57 (m, 3H),
4.10-4.20 {m, 1H), 5.8C (bs, 1H).
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'H NMR (CDCl,,
400MHz) 8: 1.41 (s, OH), 1.50 (m, 2H), 1.60-1.70 (m, 7H), 1.78 (m, 1H), 1.80 (m, 1H),
2.20 (m, 4H), 2.40 (m, 2H}), 2.58 (m, 1H), 3.14 (m, 1H), 3.20 {m, 1H), 3.38 (M, 6H), 3.42-
3.60 (m, 6H), 7.00 (m, 1H).
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[ 'H NMR

[ (CDCI:,,4OOMHZ)8:1.44(5,9H},1.63(m,13H).1.80(m,2H),1.88(m,1H).1.98 (m

E 2H), 2.368 (m, 1H), 2.57 (m, 1H), 3.38 (s, 3H), 3.40 (m, 1H), 3.51 {t, 2H), 3.58 (m, 3H),

: 3.85 (m, 1H), 5.92 (d,1H),7.56(m,2H),?.62(m,‘IH), 8.05 (d, 2H), 8.75 (bs, 1H);

[ LRMS : m/z 818 (MNa’).
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: "H NMR (CDCl,, 300MHz) §:

[ 1.37-2.20 (m, 16H), 2.34-2.58 (m, 5H), 2.92-3.46 (m, BH), 5.07 (d, 1H), 5.18 (d, 1H),

E 6.98-7.47 (m, 10H).
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*H NMR (CDCl,,
400MHzZ) 8: 1.38-1.53 (m, 2H), 1.63-1.96 (m, BH), 2.02 {m, 2H), 2.27 {1, 2H), 2.46 (m,
3H), 2.76 (d, 3H), 3.44 (m, 2H}, 5.13 (s, 2H), 5.7¢ (bs, 1H), 6.38 (m, 1H}, 7.06 (g, 2H),
7.18 (m, 1H), 7.22 (m, 2H), 7.38 (m, 5H); LRMS : m/z 465.5 (MH").
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[ 'H NMR (CDCl,, 400MHz) 5: 1.38 {m, 2H), 1.50-
E 1.5 (m, 16H), 2.01 (m, 2H), 2.45 (m, 3H), 3.49 (dd, 1H), 3.60 (dd, 1H), 4.58 (m, 1H),
: 5.10 (s, 2H), 5.67 (s, 1H), 7.01 (d, 2H), 7.4 (m, 1H), 7.20 (m, 2H), 7.36 (m, 5H); LRMS :
[ miz 478.3 (MH").
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'H NMR (CDCl;, 400MHz) §: 1.58-1.76 (m, 7H),
1.83-1.98 (m, 3H), 2.03 (m, 1H), 2.20 (m, 1H), 2.35 (m, 1H), 2.44 (m, 3H), 2.85 (s, 3H),
5.02 (dd, 2H), 7.00 (d, 2H), 7.15 (m, 1H), 7.18 (m, 2H), 7.35 (m, 5H): LRMS : m/z 478.7
(MH*.
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H
NMR (CDCly, 300MHz) 8: 1.38-2.07 (m, 10H), 2.10-2.37 (m, 2H), 2.42-2.63 (m, 3H),
5.02 (s, 2H), 6.94-7.44 (m, 1CH), 7.50 (s, 1H), 8.03 (d, 1H), 8.36 (d, 1H), 8.52 (s, 1H).
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'HNMR (400MHz, CDCly) & : 1.05-1.2 (m, 2H), 1.4 (s, OH), 1.55-
1.75 (m, 4H), 1.8-2.0 {m, 4H), 2.4-2.5 (m, 1H), 2.75-2.85 (m, 1H), 3.3 (s, 3H), 3.4-3.5
(m, 1H), 6.3 (m, 1H}, 7.05 (d, 2H), 7.2 (¢, 2H); HRMS : m/z M+H, =@ 436.2242.
C,HisNO,Cl g3k 436.2248,
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'HNMR (400MHz, CDCL,) 8 1.15-1.3 (m, 4H), 1.5-1.7 (m, 1H),

1.8-1.8 (m, 1H), 2.4-3.55 (m, 1H), 4.2 (g, 2H), 6.95 (d, 2H), 7.20-7.28 {m, 2H), mu
LRMS : m/z, M+NH,* 242,
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'HNMR (400MHz, CDCly) § 1.3-1.4 (m, 1H), 1.6-1.7 (m, 1H), 1.8-1.8 (m. 1H), 2.5-2.6
(m, 1H), 7.00 (d, 2H), 7.26 (d, 2H); LRMS : miz, M-H 195.
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'HNMR (400MHz,
CDCly) & : 1.2-1.3 (m, 1H), 1.4 (s, 10H), 1.8-2.0 (m, 1H), 2.6 (br.s, 1H), 4.8 (br.s, 1H),
7.0 (d, 2H), 7.2 (d, 2H); HRMS : miz M+Na, S8 290.0923. C,HNO,CINa @

290.0818.
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[ 'MNMR (400MHz, CDCl,) § : 1.20-1.38 {m, 5H), 1.83 (ddd, 1H), 2.50 (ddd, 1H), 3.80 (s,

E 3H), 4.16 (q, 2H), 6.82 (d, 2H), 7.03 (d, 2H).
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[ 'HNMR (400MHz, CDCy) 8 1.30-1.41 (m, 1H), 1.58-1.68 (m, 1H), 1.78-1.80 (m, 1H),

E 2.53-2.62 (m, 1H), 6.83 (d, 2H), 7.04 (d, 2H). .
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[ 'HNMR (400MHz, CDCIy) 8: 1.07-1.14 (m, 2H), 1.4 (s, OH), 1.93-2.06 {m, 1H),

[ 2.82-2.71 (m, 1H), 3.80 (s, 3H), 4.72-4.88 (m, 1H), 6.80 (d, 2H), 7.08 (d, 2H).
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"HNMR

(400MHz, CDCl,) & 0.87-1.04 (m, 2H}), 1.78-1.90 (m, 1H), 2.43-2.54 (m, 1H}, 3.80 (s,
3H), 6.80 (d, 2H), £.98 (d, 2H).
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‘NMR (400MHz, CDCl,) 8 : 1.6-1.10 (m,
2H), 1.40 (s, OH), 1.35-1.45 (m, 2H), 1.50-1.80 (m, 7H), 1.85-2.10 (m, 4H), 2.25-2.35 (m,
1H), 2.70-2.80 (m, 1H), 3.2 (s, 3H), 3.25-3.35 (m, 2H}, 3.7 (s, 3H), 6.05 (br.s, 1H}, £.70
(d, 2H), 7.05 (d, 2H); LRMS: m/z 446 (M+H).

10

20

30

40

50



(147) JP 2004-502670 A 2004.1.29

oooooad
Oo0o0o0oo0oaoano
000000000000 0000000000000000000000000000
0000000000000 00000000000a0ad
Ooo0O0oooao

[

[

[ OMe

[

[

( Me O H e

- v

[ Me' pe 0 0

[

[

[

U
Oo0o0oooo0oob0oo0oooo0oooo0oooDo0oooDoo0oDo0oooo0oo0ooo0oob0ooobooOoondnb
obooboobgobgogogooboogboobobofgboooboooboobooobooobad
Oo0o0oo0oo0ooboooooon0oaaano
Ooo0O0oooao

[

[

[ 'NMR (400MHz, CDCly) &1 1.1 (m, 1H), 1.2 {m, 1H), 1.4 (s, OH), 1.6 (m,

[ 8H), 1.7, {m, 1H), 1.9 (m, 2H), 2.1 (m, 2H), 2.4 (g, 1H), 2.8 (q, 1H), 3.2 (s, 3H), 3.3 (g,

E 2H), 6.1 (bs, 1H), 7.1 (d, 3H), 7.2 (d, 2H). , LRMS3: m/z 418 (M+H); HRMS m/z 2

. 416.2794. CxH NO, EX 416.279.
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'HNMR {400MHz, CDCI3) 8 : 1.0-1.1 {m, 2H), 1.4 (s, 9H), 1.5-1.8 (m, 6H), 1.8-2.05 (m,

4H), 2.3-2.4 (m, 1H), 2.7-2.8 (m, 1H), 3.2 (s, 3H), 3.25-3.35 {m, 1H), 3.7 (s, 3H), 6.05 (s,

OoooooooQgogooo
OO0 ooooooQgooo
OO0 oooooogogooo
OO0 oooooogogogogoao

[m]

gooobooouoooooboooooobao
dodoooooooooooooooooao
gbooooooboboooooooooodd
ddooouooooooooooooooano
oo0o0oooo0ooooooooooooobao
gooobooouooouoobobooooobao
ooboo0obuoUd,0u0oboobboobooboao
oo0oooooooooooooooobao
gooobooouoooooboooooobao
dooooaoad

ogooooad

[

[

[

[

[

C 1H), 8.7 (d, 2H), 7.05 (d, 2H); LRMS : m/z M+H, 448,
[

[

[

L

ogoogooad

goooaoad
Doooooooooooonao
ogooooad

[

[

I: O

[

[

[

[ Ph

[

[

[

]
oo0o0oooo0ooooooooooooobao
gooobooouooouoobobooooobao
dodoooooooooooooooooao
oo0oooooooooooooooobao
gooobooouoooooboooooobao
dodoooooooooooooooooao
gooobooouooooooboooooobao
ddooouooooooooooooooano
oo0o0oooo0ooooooooooooobao
gooooooooooooobooy boo
dodoooooooooooooooooao
oo0oooooooooooooooobao
ogooooad

goooaoad

OO0 oooooggogoao
oo ooooooQgogooo
oo ooooooQgogooo
OO0 oooooogogooo
OO0 oooooogogogogoo
OO0 oooDooogogoao

oo ooooooQgogooo
oo ooooooQgooo
oo oooooogogogoo
OO0 oooooogogogoo
OO0 oooDooogogogoao
OoOo0ooo0Ox oooogogooao
Oooob0DooooooOgO
Ooooob0DoooooogO
ODOooDoUb0oooooogo
OoooodUdoooogoood

N
©

10

20

30

40

50



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

(149) JP 2004-502670 A 2004.1.29

'HNMR (300MHz, CDCI,) & : 1.94-2.10 {m,
1H), 2.18-2.58 (m, 4H), 2.67 (dd, 1H), 3.38-3.52 (m, 1H), 7.19-7.47 (m, 5H).
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[ THNMR
[ {300MHz, CDCI,) 8 : 1.60-2.58 (m, 6H), 3.08-3.37 (m, 1H), 6.83-7.44 (m, 5H), 8.33 (d,
E 1H), 10.60 (s, 1H); s#7. =|R: C, 68.09; H, 6.21; N, 12.25%. C;jH N,O, ER C,
[ 67.81, H, 8.13; N, 12.17%.
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'HNMR (300MHz, CDCly) & : 2.05-3.14 (m, 8H), 3.42-3.73 (m, 1H), 7.12-7.44 (m, 5H)
54, R C, 6954 H, 7.26, N, 6.73%. CyHNO, BEX G, 70.22; H, 7.37: N,
6.82%.
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"HNMR  (400MHz, CDCly) & : 1.31. (1, 3H), 1.50-2.37 {m, 4H), 2.38-2.44 (m, 1H), 2.63
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'HNMR (400MHz, CDCLy) §: 1.30-2.36 (m, 6H), 3.02-3.17 (m, 1H)
2H), 7.14-7.37 (m, 5H). @
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'H NMR (400MHz, CDCL) § : 0.4-0.6 (m, 2H),
0.7-0.9 (m, 4H), 1.05-1.15 (m, 1H), 1.2-1.3 (M, 4H), 1.3-1.5 (m, 14H), 1.5-2.0 {m, 10H),
2.2-2.4 (m, 2H), 3.2-3.35 (m, 5H), 5.7-5.8 (br.s, 1H); LRMS : m/z, M+H, 410,
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[ 'H NMR

E (400MHz, CDCl3) 8 0.93 (1, 3H, Me), 1.30-1.42 (m, 2H), 1.57-1.66 (m, 2H), 2.60 (t, 2H),
[ 7.06 (d, 2H), 8.46 {d, 2H).
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"HNMR (CDCl;, 400MHz) &
0.89 (1, 3H, Me), 1.36 (g, 2H, CH,), 1,47-2.26 (m, 14H), 2.85-2.68 (m, 3H), 3.17 (s, 3H,
OMe}, 3.24 (1, 2H, CH,OMe), 4.91 (d, 1H, CHPh), 5.00 (d, 1H, CHPh), .83 (d, 1H, Ar),
7.27-7.35 (m, 5H), 7.94 (brs, 1H, NH), 8.07 (s, 1H, Ar), 8.13 {d, TH, Ar).
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"HNMR (CDCl,, 400MHz) 6 : 1.43-2.34 (m, 10H), 2.60-2.68 (m,
1H), 317 (s, 3H, OMe), 3.26 (t, 2H, CHy), 4.83 (d, 1H, CHPh), 5.02 (d, 1H, CHPh), 7.18-
7.32 (m, 5H, Ph), 7.38-7.46 (m, 3H), 7.61-7.69 (m, 2H), 8.02 (brs, 1H, NH), 8.2 (d, 1H,
Ar), 8.57 (s, 1H, Ar).
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[ "HNMR (CDCl,, 400MHz) &: 1.4C (s, OH),

[ 1.44-2.00(m,12H).2.37-2.43(m.1H),.2.99(d,1H),3.08(d,1H),3.20-3.38(m,7H),

E 3.65 {ad, 1H), 3.84(dd,1H),4.40(t.7H),8.00(s,1H),7.10-?.18(m,4H).
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'HNMR (CDCly, 400MHz) 5 1.40 (9H, s),
1.40-1.50 (4H, m), 1.20-1.80 (1H, m), 1.80-1.90 (1H, m), 2.00 (1H, dd), 2.00-2.05 (3H,
m), 2.20 (1H, dd), 2.60-2.80 (1H, m), 3.30 (1H, 5), 3.30-3.40 (1H, m), 3.40 (1H, 1)
LRMS: m/z, MNH,* 304.
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"HNMR (CDCl,, 400MHz) & 0.80 (t. 3H), 1.20-1.35 (m, 2H), 1.37 (s, OH),
1.40-2.20 (m, 13H), 4.30 (s, 2H), 7.30 (m, 5H): LRMS m/z 459 (M+H).
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[ 'HNMR (CDCIy, 400MHz) 8 1.4 (s, 10H), 20
[ 1.45-2.00 (m, 12H), 2.05 (m, 1H), 2.30 (m, 1H), 2.90 (m, 1H), 3.05 (m, 5H), 3.30 (m

E 2H)355365(m'1H)480(m1H)615m1H)670(d1H)680(t1H)700(

. 1H), 7.05 (m, 1H); LRMS m/z 432 (M+H).
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'HNMR (CDCl,, 400MHz) 3 4.10 (m, 2H), 7.30 (m, 5H); 94, =3 -
C,56.73; H,4.72; N, 21.67%. C;HN;S ZER C, 56.62; H, 4.74; N, 21.97%.
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'H NMR

(CDCl; 400Miiz) &: 1.4 (s, 9H), 1.4-1.7 (m, 7H), 1.75-1.95 (m, 2H), 2.0-2.15 (m, 3H), 2.3-
2.4 (m, 1H), 3.3 (s, 3H), 3.3-3.4 (m, 2H). LRMS: m/z 298 (M-H"),
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'HNMR (400MHz, CDCl;) 0.83 (t, 3H), 1.17-1.32 (m, 3H), 1.42 (s, OH),
7H), 1.80 (dd, 1H), 1.97-2.12 (m, 4H), 5.10 (app. g, 2H), 7.36 (m, 5H).
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'HNMR (400MHz, CDCl,) 0.82 (t, 3H), 1.20-1.74 (m, 10H),
1.80 (dd, 1H), 2.04-2.13 {m, 3H), 2.24-2.41 {m, 1H), 5.10 (app q., 2H), 7.36 (m, 5H).
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"HNMR (400MHz, CDCly) 0.79 (t, 3H), 1.15-1.24 (m, 3H), 1.37 (t, 3H), 1.42-1.63
(m, 7H), 1.83 (dd, 1H), 2.00-2.20 (m, 3H), 2.42-2.51 (m, 1H), 2.87 (q, 2H), 5.01 (app. q,
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1

Cyclopentyl-Substituted Giutaramida Derivatives as Inhibitors of Neutral Endopeptidase

This invention relates to inhibitors of neutral endopeptidase enzyme (NEP), uses thereof

processes for the preperation thereof, intermediates used in the preparation thereof, and
compositions containing said inhibitors. Thess inhibiters have ulility in & vanety of
tharapeutic areas inciuding the treatmsnt of female sexual dysfunction (FSD) especially
female sexual arousal disorder {(FSAD).

NEP inhibitors are disclosed in WO 91/07386 and WO 91110644,

According to a first aspedt, the invention provides the use of a compound of formula {1),
pharmacgutically acceptable salts, solvates, polymorphs or prodrugs thereaf, in the

preparation of a medicament for the treatment of female sexual dysfunction;

rl

™,
oo

CH-Ciry CONR{GH ) ®
wherein
R1is Cq_galkyl which may be substitwted by ore or more substiuents, which may be the
same or giffianent, selected from the list: halo, hydroxy, Cq.g alkoxy, Co.g
hydroxyalkoxy, €15 alkoxy(C4_galkoxy}, Ca 7cycioalky!, Ca_7oycioalkenyi, aryl,
aryksxy, (C1.galkoxylaryloxy, hateroeyelyl, heterocyclyloxy, -NR2ZR3, -NRACORS,
-NR480,RE, -CONRIRE, -S(0)pRE, -CORT and -GO2(C1alkyl): or RY is
Cr.7ovcloalkyl, aryl or heterocyclyl, each of which may be substittted by ohe or
more subsliivents from said list, which substituents may be the same or different,
which list further includss Cq_galiyl; or R is Cq_g alkoxy, -NRZR3 or
-NRASORS,
wherein
R2 and R? are each independertly M, Cq_qalkyl, Ca.7cycloalkyl
{optionally substituted by hydroxy or Cq_qalkoxy), aryl, (C1_galkyharyl,
Ca_palkoxyaryl or heterocyciy!; or R2 and R3 together with the nitrogen to

which they are attachad form a pyrrolidinyl, piperidine, morpnokno,

JP 2004-502670 A 2004.1.29
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2
piperazinyt or N-{C1_4 akyi}piperazinyl group;
R4 is H or Cy_galkyl;
riis C1.48kyl, CF3, amyl, (1.4 alkylaryl, (C1_g3lkoxy)aryl. heterocyalyl,
Cy_4alkoxy or -NR2R3 whereln RZ and R3 are as previously defined;
RB is Cq_galkyl, aryl, heterocyalyi ar NRZR3 wherein RZ and RS are as
previously defined; and
R7 is Cq_salkyl, C3_7oycioatkyl, aryl or hetetocyclyl; pie 0. 1. 2 er 3

nish 1o0r2;
he -{CHz ;- inkage s optionally substiuted by G qalky!, Cq_salkyl substituted with

one or mora fluoro groups or phenyl, Gq_gaikoxy, hydrosy, hydroxy(C_zalkyl),
Cg 7eveivalkyl, aryl or heterncyelyl;

Y is the group

wherein A is -{CHQ}q- where qis 1, 2, 3 or 4 to cemplete a 3 to 7 membered
carbogydiic ring which ray be saturated or unsaturated; REis H, C;_salks'l.
CHgOH, phanyl, phenyitG1_galivl) or CONRTIR12; R and R10 are each
independantly H, -CHaOR, -C(ONRTIR12, Cq_gatkyl, phenyl {optionaliy
substituted by Cqgalkyl, halo or Cq_galkoxy), ar phenyl(Cq_galkyl) (wherain the
phenyl group is optionally substituted by Cq_galkyi, halo or Gy_galkexy), of r®
and R0 togsther form & dioxctane; RT Tand R12 which may be the same or
different are H, G1qatkyl, RT3 or S(OYR13, where ris 0, 1 or2 2nd R*3is
pheny! optionally substituted by C1.4alkyl or phenylCq_qalkyl wherein the phenyl
is optionalty substituted by C.4alkyl, ar

¥ is the group, -G{O} NR1? R12 wherein R1T and R12 are as previously definad except

that R11 and R?2 ara nat both H; o
¥ is the group,

JP 2004-502670 A 2004.1.29
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(R15)l

rl4
16

wherein R14 is H, CHa0H, or CIOIWRTIR12 wherein R*1 and R12 are as
previcusty defined; when present R15, which may be the sama or different tc any
other R15, s OH, Cy_galkyl, €4 aatkoxy, haio or CF5; tis 0, 1,2, 3 or 4, and R16
and R17 are independantly H ot Cq.4 alkyl, or

Y is the group

17
B
g PN
o
Rl4
216

wherein ane or two of B, B, E or F is a mitrogen, the others being carbon; and
R1415 R17 and t are as previously defined; or
Y is an optionally substituted 57 rnembered heterecyclic ring, which may be saturated,

unsaturated or arcmatic and contsins a nitrogen, cxygen er sulphur and

optionally ong, two or three further nitrogen atoms in the ring and which may be

optionally benzofused and optionally substituted by:

C.q altkoxy; hydroxy, oxe, arming, mong or 8i-(C 1 gqalkyl)amine;
Cqgalkanaylaming; or

G4.galky! which may be substituted by one or more substituents, which may be
the sama or different, selected from the Ust: Cy.gafkoxy, Cy.ghaioalkoxy,
C1.galkylthic, halogen, Ca_povcloalkyl, heterocyaiyl of phenyl; ot

Ca_zoycloafkyl, aryl or heterocysiyl, each of which may be substituted by one or
more substituents, which may be the same or different, sslacted from the
list: Cq_galkyl, Cq_gatkexy, Gq_ghaleakoxy, Cq.gaikylthin, halogen, C3_
7eycloalkyl, neterocyclyl or phanyl;

wherein when thare is an oxo substitution on the heterocyslic ring, the ring only



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 |

(181) JP 2004-502670 A 2004.1.29

WO 0T2513 PUCTITROLI2US
4

contains one of two nitrogen atoms and the oxo substitution is adjacent a
nitrogen atem in the ring; or

Y is -NR1BS(0),R 19, wharein R18 is H o Gq_galkyl; R19 s aryl, aryiy galkyl or
neterocyclyl (preferably pyrdyl), and uis 0,1, 20r 3.

Some of the compounds of formuia | are disclosed in WO B1/10664 and WO 91/07386,
but thare is no teaching that they could be useful in ihe ireatment of female sexual
dysfunction. The remaining compounds of formulz | are novel.

Therefore according to a second aspect, the invention provides a {novel} compound of
formula (1), pharmaceutically acceptable salts, solvates, polymorphs or prodrugs thereof,
wherein R1, n and ¥ are as defined in the firs! aspect with the proviso that Y is nat the

group -C(OINRTIR12 and when R1 s propyl or phenyiethyl, R™4 is not -CH0H.

According 1o a third aspact, the invantion provides a (novelj compound of formuta (I},
pharmaceutically acceptable salls, solvates, polymerphs or prodrugs thereof, wherein

R, nand Y are as definsd in the first aspect with the provise that Y is not tha graup

-C{OINRTTR12 and R4 is not H or CHzOH.

In the above definition, uniess atherwiss indicated, alkyl groups having three or mere
carbon atoms may be straight or branched-chain. The term aryl as used herein means
an aromatic hydrocarbon group such as phenyl ar naphthyl which may cptienally be
substiiutad with, for example, one or more of OB, GN, CFa, C1-C4 alkyl, C4-Cy alkexy,
halo, carbamoyl, aminesulphony!, aming, monge or di(G4-Cy atkyljamino or {C1-Cy

alkanayllamino groups.
Hala means fluora, chlora, broma or iodo.

in the above definition, uniess otherwise indicated the term heterocyciyl means & Sor 6
membersd nitrogen. oxygen or sulphur containing heterocyclic group which, uniess
atherwise stated, may be saturated, unsaturates or aromatic and which may optionally
inciude a further oxygen or one 1o three nitragen atoms in the ring and which may

opiionally be benzofused or substituted with for exampie, one of more hale, C4-C4 alkyl,
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5

hydroxy, carbamayl, benzyl, oxo, aming or mono or di-(C+-C4 alkyliamino or {C1-Cq
alkanoylyamine groups. Particular examples of heterocycles include pyridyl, pyridonyl,
pyrazinyi, pyrimidinyl, pyridazinyl, pyrrolyl, imidazolyl, pyrazolyl, riazalyl, tetrazolyl,
furanyl, tetranydrofuranyl, tetrahydropyranyl. dioxanyl, tienyl, oxazolyl, isexazolyl,
thiazolyl, oxadiazoly|, thiadiazaly!, indolyl, isoindoliny!, quinoly!, isoquinclyl, quinoxalinyl,
quinazolinyl and benzimidazolyl, each being optionally substituted as previously defined.

Preferred R? substituents ara C4.galkyl, Cq_gaikoxy, C1-galkoxy(C1-3)alkyl,
C1.gakoxyCq_galkoxyCq_aalkyt or Cq.galiyl substituted with aryl.

More preferred R substituents are C4_galkyl, Cy_palkoxy, G4.palkoxy(Gq.ajalkyl
{preferably methoxyethyl) or C4.galkaxyC4_galkoxyCq.aaky! (preferably

methoxyethoxymethyl).

Still more preferred RT substituents are Cq_galky! (preferably prapyl) or
C 1 -galkoxy(Gq.a)atkyl {preferably methoxyalkyt, more preferably methoxyethy).

When Y is the group

and the carbocycho ring s fully saturated, then preferabiy one of RY or R10 s -CHzOH;
~CONRTIR1Z; Gy_galkyl; phenyl aptionally substituted by Cq_gatkyk or phanyl(C4.
4aliyty wherein the phenyl group is opticnally substituted by C1-salkyl. More, preferably
the carbocychic ring is 5, 6 o 7 membered whersin one of R or R0, -GIOINR1TRTZ,
with the other baing G+_galky!; pheny! cptionally substituted by C4.4aliyl; or phenyl(C.
4alkyly wherein the phenyt group is optionally substituted by G 14aikyl. More preferably,
RY and 10 are attached fo adiacent cafbon atoms i the ring. More preferadly, R is
CHaCH.

When ¥ is the grous -NR185(0),R19, preferably R18 is H. More preferably, R19 is

benzyt or phenyl. Mare praferably o is 2.

JP 2004-502670 A 2004.1.29
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Preferatiy Y is an optionally substitutad 5-7 membered hetergcyclic ring. Mare
preferably the ring is an optionally substituted aromatic ring, particuiarly pyridy!,
pycazinyl, pyrimidinyl, pyridazinyl, pyrazolyl, triazolyi, tetrazolyl, oxadiazolyl, thiazolyl,
thiadiazoly!, oxazolyl, ispxazalyl, indolyl, isoindolinyl, quinalyl, isoquinoivi, pyridonyi,
quinoxalinyl or guinazoliny! [especially oxadiazole (preferably 1,2,5- or 1,3.4-oxadiazole],
pyridone (preferably 2-pyridene) of thiadiazole {preferably 1,3,4-thiadiazole} sach of
which may be substituied as defined in the firsi aspect. Praferably the heterccyclic ng is
substituted by one or more Cq.galkyl, phenyi or phenylC4_salky!l, mare preferably by C4_
aalkyt or benzyl. Preferably Y s an dsubstituted pyrkione, praferably by benzyl or Cq.

galkyd
Preferably ¥ is 2 tactam inked at the nitrogen
Preferably ¥ is

r17

w15,

g14
r1€

wherein R4 is preferably CHpOH or GONRTIR12, especiaily C(O)NRTR?2.

Preferably R18 and R17 are hydrogen. Preferably tis 0.

Preferrad compounds are of formulz la:

"
N
“NCHgly v

lle}

Particularly prefatred compounds of the invantion are:



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 |

(184)

WO 0T2513 PUCTITROLI2US

7

24 (1-{[(1-benzyl-6-oxe-1 B-difydre-2-pyridinyljamine]carbonyljoyclopantyl}-methyl]-4-
methoxybutanoic acid (Example 33);

2-{[1-{{13-(2-ox0-1-pyrrolidinylpropyllamingicarbonylcyclopentyil-methyl}-4-
phenylbutaneic acid (Example 40;

{+)-2-[1-({12-(hydroxymethyl)-2,2-dibydro-1H-inden-2-
yllamino}carbonyljcyclopentyimethyl}-4-phenylbutancic acid (Example 44);

2-{1-{f{5-mathy’-1,3,4-thiadiazel- 2-vi}aminclearbonylieyclopentylimethyl]-4-
phenylbutanoic acid (Example 43},

cig-3-{2-mathoxyethaxy)-2-{{1{[{4-{[{pheny!sulfonyl)aminojcarbonyticyciohexyl)-
aminnjcarbonyfleyclopentylimsthyilpropancic acid (Example 38);

{+)-2-4[1-{{f2-thydroxymethyl)-2, 3-dihydro- T H-inden-2-ylJaminojcarbanyljcyclopentyl]-
methyl}pentanoic acid (Example 31);

(2R)-2-[(1-{{{5-athyl-1,3,4-thigdiazol-2-y }aminojcarbonyiicyclopentyl)-meathyilpentancic
acid or (-}-2-{{1-{[(5-athyi-1,3 4-thiadiazol-2-yl)amincjcarbonyileyclopentyl)-
methylipentanocic acid (Example 29);

{25)-2-[(1-{[t5-athyl-1,3,4-thiadiazol-2-y)aminc]carbonylieycionentyl-methylipantanoic
acid or (+}-2-(1-{[(5-athyi-1,3,4thiadiazol-2-ylaminc]carbonylicyclopentyl)-
methyllpentanoic acid (Example 30},

2-{{1-[(3-benzytanifino)carbonylicyclopentylimethylipentanois acid (Example 21);

2-[¢1-{[{ 1 -benzy-8-0x0-~1 8-dihydro-3-pyridinyl}amine]carbonylicyclopentyl)-
mathyl]pentancic acid (Example 22);

2-{[1-{[{ 1R, 35 .4R}-4-{aminocarhony(}-3-butyleyclohexyljaminojcarbonyl)-
cycloperdylimethyiipentanolic acid {(Example 8},

trans-3-[1-({{2-{4-chicraphenyleyciopropyliaminolcarbonyilcyclopentyl}-2-
(methaxymethypropanofs acid (Example 48);

tfrans-3-[1-{{{2-(4-methoxyphenyljcyclopropyllaminc)carbonylicyciopentyll-2-
{methoxyethyijpropanaic acid (Example 47}

trana-3-[1-({{2-pentylcyclopropyllamina}catbonyileyclopentyl]-2-(methexyethylpropanoic
acid {(Fxample 48);

3-[1-({[5-herzyi{1,3 4} thiadiaze-2-ylaming}carbonylcyslapentyl]-2-
{methoxyethylpropanais acid (Example 42);

3-[1-{{[4-butylpyndin-2-yflaminojcarbonyl)cyciopeniyl]-2-(mathaxysthypropanaic acid
{Example 50);

3-[1-({[4~phenyipyridin-2-yljaming}carbonyl cyclopentyl-2-(methoxyetiyl)propanaic acid
(Exampie 51);

JP 2004-502670 A 2004.1.29
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3-[34{{[1-hydroxymethyl-3-phenylcyclopentylamincicarhonyfcyclopentyl]-2-
{methoxyetnyljpropanoic acid (Example 52),

2-{[1-({12-(hydroxymethyi)-2,3-dihydre-1H-inden-2-yllamincjcarbonyl)-
cyclopentyljmsthy))-4-methoxybutanoic acid (Example 53);

trans-3[1-{{[2-phenyleysiopropyllamino}carsonylicyclopentyil-2-(methoxyethylpropancic
acid (Example 54);

(R)- 2-{[1-{[2-thydroxymethyl)-2, 3-dihydre-1H-inden-2-yljarmino}earbonyl}-
cyciopentyllmethyl-d-mathoxybutanoic acid (Example 55); and

(8)-2-{11-{{[2-(hydroxymethyl)-2, 3-dihydro-1 H-inden-2-yllamino}carbonyl)-
cyclopentyimethyl}-4-methoxybutansic acid (Example 38).

Far the avoidance of doubt, unless otherwise indicated, the term substifuted means
substitited by ane or more defined groups. in the case where groups may be selected

{from a nuraber of alternatives groups, the selected groups may be the same or different.

For the avoidance of doubt, fhe tarm indspendently means that where more {han one
substituent is selected from 2 number of possible substituents, thase substitusnts may

e the same or differsnt.

The phammaceutically or veterinarily accepiable sats of the cempounds of formula |
which contain a basic centre are, for example, non-ioxic acid addition salts formed with
inorganic acids such as hydroshlaric, hydrabromic, hydreiodis, sulfuric and phosphoric
adid, with carboxylic acids or with organc-sulionic acids. Exampies inciude the KCI, BBr,
HI, suifate ar bisulfate, nifrate, phosphate or hydrogen phosphate, acetate, benzoate,
supcinate, saceharate, fumarate, maleale, lactate, citrate, tartrate, gluconate, camsylate,
methanesuifonale, ethanesulfonate, benzenesulfenate, p-toluenesulfonate and pameate
salts. Compounds of the invention can also provide pharmaceitically or veterinarily
acceptable metal salts, in parficular non-toxic alkali and alkaline earth metal salts, with
bases. Examples include the sedium, potassium, aluminiur, caleium, magnesium, zine,
diolamine, olamine, ethylenediamine, tramethamine, chioine, megutaming and
diethanolamine salts. For reviews on suitable pharmaceutical salls se= Berga ot al, J.
Pharm, Sci., 86, 1-18, 1977; F L Gould, Injernational Journal of Pharmaceutics, 33
(1988), 201-217, and Bighiey e! af, Encyclopedia of Pharmaceutical Technology, Marcet
Dekker Inc, New Yark 1996, Volume 13, pages 453-487 A preferred salt is the sodium

sall.
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The phaimaceutically accaptable solvates of the compaunds of the invention inciude the

hydrates thereof.

Hereinaker, compaunds, their pharmaceutically acceptable salts, their solvates and
polymorphs, defined in any aspect of the invention {except intermediate compounds in

chemical processes) are raferred ¢ as "compounds of the invention”.

The compounds of the invention may possess onhe of more chiral centres and so exist in
a number of sterecisometic forms. Al sterecisomers and mixtures thersof are inciuded
in the scope of the prezent invention. Racemic compounds may either be separated
using praparative HPLC and & enlumn with a chiral stationary phase or resolved fo yield
irdividual enantiomers utilising methods known to those skiled in the art. In addition,
chiral intarmediate compounds may be resalved and used o prepare ofiral campounds

of the invention.

In casas where {he compounds of the invention exist as the E and Z isomers, the

invantian includes individual isomers as well as mixiures theraof,

In cases where campounds of the invention exist as tautomeric isomers, the invention

Thelugdes individual tautomers as well as mixtures thereof.

In cases where the compounds of the invention exist as opfical isomers, the invention

includes individual lsomers as welf as mixtures therecf.

in cases where the compounds of the Invention exist as diasterecisomers, the invention

includes indiigual diasterecisomers as wall as mixtures thereof.

Separation of dizsterepisomers or E and 7 isomers may be achigved by corventional
techniques, .g. by fractional crystaliisation, chromatography or H.P.L.C (see Examples
28 and 30 hereiny. An individual enantiamer of a compound ef the inventian or
intermediate may be prepared from a correspanding apticaliy pure infermeadiate or by
rasolution, such as by H.P.L.C. of the correspending racemate using a suitable chiral
support or by fractional crystallisation of the diastereaisomeric salts formed by reaction
of the coresponding racemate with 2 suitable optically active bass, as appropriata. A
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freferred optically active base is pseudosphedring (see Preparation 2 harein).

The compounds of the invention may exist in one ar more tautormefic forms. All

{automers and mixiures thereof are included in the scope of the present invention. For

example, a claim to 2-hydrexypyridinyl would alea cover its tautomeric form, e-pyridonyt. |

It wifl be appreciated by those skilied in the art that certain profected derivatives of
compounds of the imention‘.wh.i'ch may be made prior {o a final deprotectian stags, may
not pessess pharmacological activity as such, but may, in certain instances, be
administered orally or parenterally and thereafter metabolisad in the body fo form
compeunds of the invention which are pharmiacologically active. Such derivatives may
theretore be described as "prodrugs”. Furthar, certain compounds of the invention may act
ae prodrugs of ather compounds of fhe invention.

All protected derivatives and prodrugs of compounds of the invention are inciuded within
the seope of the invention. Examples of sultable pro-drugs for the compounds of the
present inverition are described in Drugs of Today, Volume 19, Number 5, 1983, pp 489 —
528 and in Topies in Cremistry, Chaptar 31, pp 306 — 315 and In "Dasign of Prodrugs™ by
H. Bundgaard, Eisevier, 1985, Chapter 1 {the disctosures in which docoments are

incorparated hergin by reference).

it will further be aporeciated by those skiled in the art, that certain maietias, known to
those skilled in the art as “pro-moieties”, for example as described by H. Bundgaard in
“Dasign of Pradrugs” (the disclosure in which document is incorparatad herein by
reference) may be placad on appropriate funclionafiies when such functionalities are

present within the compounds of the invention.

Prefetred prodrugs for compounds of the invention include: esters, carbonate estars, hemi-
ssters, phosphate ssters, nitro esters, suifate esters, sufoxides, amides, carbamates, azo-

compounds, phosphamides, glycosides, ethers, acetals and ketals.

Drug metabolism studies have shown that in vivo, compaunds of formula | may form

compounds of formula XX, which compounds also are inhibitors of NEP

JP 2004-502670 A 2004.1.29
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In particular, we have shown that (2R)-2-{1-(j(5-sthyl-1,3,4-thiadiazoi-2-
ylyamino]carbonylieyclopeniyl) methyljpentancic acid (Example 29) in viva forms (2R)-1-
(2-{I(5-ethyl-1,3 4-thiadiazol-2-ylaminolcarbonylipentyl)-cyctopentanecarboxylic acid.

The invention also meludes all suitable isotopic variations of the compounds of the
invention. An isatopic varation is cefined as one in which al least ane atom is replaced
by an atom having the same atomic number but an atomic mass different frem the
atomic mass usually found in nature. Examples of isotapes that can be ingotporated into
colmpounds of the invention include isotapes of hydrogen, carbon, nitrogen, oxygen,
prosphonus, sutphur, flucring ang ehlorine such as 2H, *H, C, ¢, N, 0, "0, ¥1p, %P,
#g 18F and #01, respectively. Certain isotopic variations of the inventien, for example,
those [n which a radioactive isotape such as *H er *C is incorporated, are useful in drug
andior substrate tissue distribution studies. Tritiated, i.e. *H, and carbon-14, i.e. “C
isotopes are particularly preferred for their ease of preparation and delectability.

Furiher, substitution with isotopes such as deuterium, ie. *H. may afferd cartain
therapeutic advantages resuliing from greater matabolic stability, for example, increased
in vivo half-life or reduced dosage requirements and hence may be preferred in some
circumstances. Isotopic variaiions of the compaunds of the invention can generally be
prepared by conventional procedures such as by the methods or preparations descrbad
in the Examples and Preparations hareaftar using apprapriate isotopic variations of

suitabia reagants.

The compounds of the invertion are inhikitors of the Zinc-depsndent, neutral
endopeptidase EC.3.4.24.11., and it is proposed that the compaunds of the invention will
treat the disease states listed below. This enzyme is involved in the breakdown of
several bioactive oligopeptides, cleaving peptide bonds on the amine side of
hydrophobic amino asid residues. The pe}:!ides metabolised include atriai natriurefic
peplides (ANF}, bombesm, bradykinin, caicitenin gene-related peptids, endothelins,
enkephaling, haurotensin, substance P and vasoactive intestinal peplide. Some of these

JP 2004-502670 A 2004.1.29
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peptides have potent vasodilatory and neurchermane funclions, giuretic and natriviratic
activity or mediate behaviour effects. Thus, the compounds of the invention, by
inhibiting the neutral endopeptidase £C.3.4.24.11, can potentiate the biological effects of
bisactive peptides.

Thus, in particular the cornpounds have utifity in the treatment of & numbet of disorders,
including hypertension, heart failure, angina, renal insufficiency, acute renal failure,
cyslical oedama, Meniéres disease, hyperaldosteroneism {primary and secondary) and
hypercalziunia, |n additian, because of thair abilty to petentiate the affecis of ANF the
compounrds have utiiity in the irzatment of glaucama. As a further result of their apility to
inhibit the nautral endopeptidase E.C.3.4.24.11 the compaunds of the invention may
have aclivity in other therapeutic areas including for example the treatment of mensirual
disorders, preterm Iabour, pre-eclampsia, endometriosis, and reproductive disordars
(espesially male and female infertiity, palycystic ovarian syndrame, implantation failyra}.
Also the compaunds of the inveation should treat asthma, inflammation, leukemia, pain,
apilapsy, affactive discrders, dementia and gerfatric confusion, cbesity and
pastrointestinal disorders (especially diarrhosa and irritable bows{ syndrome), wound
heating (especially diabetic and venous uicers and pressure sorés), septic shaek, the
maduation of gastric acid secretion, the treatment of hyperreninasmia, cystic fiorosts,
restenosis, diabetic complications and athersosclerosis. In a preferred embadiment the
compounds of the invention are usefur in the treatment of female sexual dysfunction

(FSD) preferably FEAD.

it is to be appreciated that all references herein to fraatment include curative, palkiaiive

and prophylachic treatment.

We have found that the ¢ompounds of tha invention inhibit tha enzyme neutral
endopeptidase. Therefore, according to & further aspect, the invention provides the use
of a compound of the invention in the preparation of a medicamant for the treatment or
prophylmds of & condition for which & baneficial therapeutic response can be chtained by

the inhibltion of neutral endepeptidase.

{n accordance with the invention, FSD can be defined as the difficully or inabilty of a
- woman to find satisfaction in sexual expression. FSD is a collective tenm for several
diverse female sexual disorders (Leiblum, S.R. {1898}, Definition and classification of
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famale sexual disorders. /nt. J. impotence Res., 10, $104-8106, , Berman, J.R.
Barman, L. & Goldstein, |. {1998). Female sexual dysfunction: Incidence,
pathephysiology, evaluations and treaiment options. Urology, 54, 385-391). “The woman
may have lack of desire, difficulty with arousal or argasm, pain with intercourse or &
combination of theee problems. Several typas of diseass, medications, injuries ar
psychalogicat problems can cause FSD. Treatments In gevelopment are targeted to
treat spacific subtypes of FSD, predominantly desire and arousal disorders.

The categaries of FSD are best defined by contrasting them to the phases of normal
female sexual responss: desire, arousal and orgasm (Lefbium, 8.R. (1988). Definition
and classification of female sexual disorders, int. J. Impotence Res., 10, §104-5106).
Desire or libido is the drive for sexual expression. Its manifestations often include sexbal
theughts either when in the company of an interasted pariner or when exposed 1o cther
erotic stimuli. Arousal is the vascular respanse to sexuat stimulation, an important
component of which is genital engorgement and inciudes increased vaginal ubrication,
elongation of the vagina and increased genital sensation/sensitivity. Crgasm is the

release of sexual tension that has culminated during arousal.

Hence, FSD occurs when 2 woman has an inadequate or unsatistactory responee in any
of these phases, usually desire, arousal or orgasm. FSD categories include hypoactive
sexual desire disorder, sexual arousal disorder, orgasmic diserders and sexual pain
disorders. Afthough the compounds of the invention will improve the genital response o
sexual stimulation (a5 in female sexual arcusal disorder), in doing se it may also
improve the assoclated pain, distress and discormfort associated with imerceurse and so
treat ofher female sexval disorders.

" Thus, in accordarce with a further aspect of the invention, there is provided the use of a

compound of the invertion in the preparation of a medicament jor the ireatment or
prophyiaxis of hypoactive sexual desire disorder, sexua arousal disorder, orgasmic
disorder and sexual pain disorder, more preferably for the treatmenit or propylaxis of
sexual arousal disorder, orgasmic disorder, and sexual pain disorder, shd most

preferabyy in the treatment or prophiylaxis of sexual arousal disorder.

Hypoactive sexual desire disorder is present if a woman has no or Jifle desire {o be
sexual, and has no or few sexual thoughts of fantasies. This type of FSD can be caused

JP 2004-502670 A 2004.1.29
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by tow tastosterone levels, due either to natural menopause or to surgical menapause.
Cther causes inciude iiness, medications, fatigue, depression and anxisty.

Femaic sexual arousal disorder (FSAD) is characterised by inadequate genital response
to sexual stimulation. The genitalia do not undergo the engorgement that characterises
normal sexual arcusal. The vaginal walls are poorly lubricated, so that intercturse Is
painful. QOrgasms may be impaded. Arousai disorder can be caused by reduced
gestrogan at menopause or afier childbirth and during lactation, as well as by Hinesses,
with vascular components sueh as diabetes and atherosclerasis. Other causes result
from freatment with diuretics, antihistamines, antidepressants eg S8Rls or

antthypartensive agenis.

Sexual pain disorders (includes dyspareunia and vaginismus) is characterised by pain
resulting from penetration and may be caused by medications which reduce tubtication,
endometriosis, pelvic inflammatory disease, inflammatory bowe| diseage or urinary tract

probiems.

‘The prevalence of FSD is difficult 1o gauge because the term covers several fypes of
problert, some of which ars difficult to measun, and because the interest in treating
FED is relatively recent. Many women's sexual problems are assaciated #ither direcfly
with the female againg process ar with chronic ilinesses such as diabetes and

hypertansion.

Because FSO cansists of several subtypes that express symptoms In separate phases
of the saxual response cyole, there is not & single therapy. Cument treatment of FSD
focuses principally on psycﬁologicat ar relationship issues. Treatment of FSD is
gradually evolving as mare elinical and basic science stuties are dedicated to the
investigation of this medical problem. Female sexual complaints are not all
psychelogical in pathophysiology, especially for those individuals who may have a
component of vasculeganic dysfunction {eg FSAD) coniributing te the overall female
sexual complaint, There are at present no ¢rugs ficensed for the treatment of FSD.
Empiicsl drug therepy includes oesirogen administration {topically o ag hermone
replacement therapy), androgens or mood-aitering drugs such as buspirone o
trazedone. These treatment options ars often unsatisfactory due te low efficacy or

unacceplable site effects.

JP 2004-502670 A 2004.1.29
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Since interest is relatively recent in irealing FSD phammacologicafly, therapy consists of
the following:- psychological counselling, over-the-counter sexual lubricants, and
investigational candidates, including drugs appreved for other cendifions. These
medications consist of hormaonal agents, either testosterone or combinations of
oestrogen and testosterane and more recenily vascular drugs, that have proved effective
in male eractile dysfunction. None of these agents has been demonstrated to be very

effactive in treating FSD.

As discussed, the compounds of the invention are particularly usefu! for the treatmesnt of

female sexual arousal disorder (FSAD),

The Diagnostic and Statistical Mancual {DSM) IV of the American Psychiattic Association
defines Female Sexual Arousal Disorder (FSAD) as being:
_"@ persistent or recurrent inability 1o attain or to maintain until completion of the
sexual activity adeguate lubrigation-swelling response of sexual excitement. The

disturbance must cause marked distress of interpersonal difficutty.™

The arousal rasponse consists of vasocongestien in the pelvis, vaginal lubrication and
sxpansion and sweliing of the extemal genitalia. The disturbance causes maried

distress and/or interpersonal difficutty.

FSAD is a highly prevalent sexual disorder affecting pre-, peri- and post mencpausal {t
HRT} women. It is associated with concomitant disorders such ae depression,

cardiovascular diseases, diabetes and UG disordars.

The primary consequendes of FSAD are lack of engorgement/swelfing, iack of lubricailon
and lack of pleasurable genital sensation. The secondary sonsequences of FSAD are

reduced sexual desire, pain during intercaurse and difficulty in achieving an orgasm.

It has recently been hyoothesised that there is a vascular basis for 2t lzast a praportian

of patients with symptoms of FSAD (Goldstein ef al, tnt. J. Impot. Res., 10, 584-

560,1998) with animal data supporting this view (Park et af, (m. J. impot, Res., 8, 27-37,
- 1947).
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Drug candidates for treafing FSAD, which are under investigation: for efficacy, are
primarily arectile dysfunction therapies that promote circulation to the male genitalia.
They consist of two types of formulation, oral or sublingual medications (Apomorphine,
Phentolamine, phosphodiesterase type 5 [PDES) inhibitors e.g. Sildensfil), and
prostaglandin (PGE,) that are injected or administered fransurethrally in men, and
topically to the genitalia in women.

The compounds of the invention are advantageous by providing a means for restoring a
normal sexual arousal response - namely inereased genital blood flow leading to vaginal,
clitoral and [abial enpergement. This will rasult in increased vaginal lubrication via
plasma transudatian, increased vaginal compliance and incraasad genital sensitivity.
Hance, the compounds of the invention provide means to restore, or potentiate, the

nerma! sexual arousal response.

Without being bound by theory, we balieve that nsuropeptides such as vasoaclive
intestinal peptide (VIP) ars major neurotransmitier candidafes in the control of the
female sexual arousal response, sspecially in the cantrol of genital blood flow. ViP and
other neuropeptides are degraded/ metabolised by NEP EC3.4.24.11. Thus, NEP
inhibitors will polentiate the endogenous vasorelaxant effect of VIP released during
arousal. This will lead to a treaiment of FSAD, such as through.enhanced genital biood
fiow and hence genital engorgement. We hava shown thai selective inhibitors of NEP EG
3.4.24.11 enhance pelvic nerve-stimulated and VIP-induced incraases in vaginal and
clitarat blood flow, In addition, selective NEF inhibitors enhance VIP and nerve-mediated

relaxations of isolated vagina wall.

Thus the present invention is advantageous as it helps provide a means for restoring a
normal sexual arousal response - namefy increasad genital blood Row leading to vaginal,
clitaral and labial engorgement. This will result in increased vaginal lubrication via
plasma transudation, increased vaginal complianca and increased vaginal sonsttivity.
Henee, the presant invention provides a means to restare, or potentiate the nermal

sexua! arousal response.

Background teachings on NEP have been presentsd by Victor A. McKusick et al on
http:/Avaan3.nchi.nlm nih.geviOmim/searchomim.htm.  The following infermation

coneerning NEP has been extracted from that source:

JP 2004-502670 A 2004.1.29
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*Common acule lrmphooyvtic leukemia antigen is an important cell surface marker in the
diagnosis of human acute ymphocytic leukemia (ALL). It is present on Jeukemic cells of
pre-B phanolype, which represent 85% of cases of ALL. CALLA is not resircted to
fetksmic colfs, rowever, and is found on a variety of norma! tissues. CALLA is a
alycoprotein that js particufarly abundant i kidney, where i is presant on the brush
horder of proximal tubitas and on glomeruiar epithelium. Letarte ef al. (1988) cioned &
cDNA cading for GALLA 8nid stowad that the amino acid seguence deducad from the
<DNA sequence is identical to that of hurman membrane-assosiated nautral
endepeplidase (NEP; EC 3 4.24.11 ), also known as enkephalinase. NEP cleaves
peptides at the amine side of hydrophobis residues and inactivales several pepfide
hormenes inciuding glucagon, enkephalins, substance P, neurotensin, axytocin, and
bradykinin, By cONA transfection analysis, Shipp et &f. (1989) confired thaf CALLA is 8
functional neutral endopeptidase of the fype that has previously heen calfed
enkephalinase. Barker of al. {1988) demanstrated (hat the CALLA gene. which encodes
a 100-kD type {! transrmembrane glycoprofeit, existe in a single copy of greater than 43
wh which Is not reatranged in malignancies expressing cell surface CALLA Tha gane
was lacated to human clhiromosome 3 by study of somatic celf fybrids and in situ
hybridization regionalized the location te 3921-q27. Tran-Paterson et al. (1889) afso
assignied the gene to chromosome 3 by Southern blot anglysis of DNA from human-
rodent somatic cell trybrids. D'Adamio ef al. {1989) demonsirated that the CALLA gene
spans moro than 80 kb and is composed of 24 exons.”

1 Barker, P. E.; Shipp, M. A.; D'Adamnio, L.; Masteller, E. L.; Reinherz, E. L. The
commen acute lymphcblastic lsukemia anfigen gene maps to chromoesomal
region 3(q21-q27). J._Immun. 142: 283-287, 1989,

2 D'Adamio, L.; Shipp, M. A.; Masteller, E. L.; Reinherz, E. L. : Organization of the
gene encoding common acute lymphoblastic leukemia antigen  (neutral
andopeptidase 24.11) muitiple miniexons and separate 5-prime untranslated
regions. Proc. Nat. Acac. Scl. 86: 7103-7107, 1982,

3 Letarte, M.; Vera, S.; Tran, R.; Addis, J. B. L.; Onizuka, R. J.: Quackenbush, E.
J.: Jongeneel, C. V,; Mcinnes, R. R, : Common acute lymphocytic ieukamia
antigen is identica! to neutral sndopeptidase. J. Exp. Med. 16§: 1247-1253, 1988.
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4 Shipp, M. A.; Vijayaraghavan, J.; Schmidt, E. V.; Masteller, E. L; D'Adamic, |;
Hersh, L. B.; Reinherz, E. L. : Common acute lymphoblastic leukemia antigan
{CALLA) is active neutral endopeptidase 24.11 (enkephalinase’): direct evidence
ty oDMA transfection analysis. Proc. Nat, Acad. Scl. 86: 287-301, 1589,

) Trar-Paierson, R.; Willard, H. F.; Letarte, M. : The common acute lymphoblastic
leukamia antigen (neuiral endopeptidase—3.4.24.11) gena is lecated on human
chromaosame 3. Cancer Genet. Cylogenet. 42: 128-134, 1988,

“The (fermala} genital organs censist of an internal and external group. The infenal
organs are situated within the pelvis and consist of avarias, the uterine tubes, uterus and
the vagina. The extarnal organs are superficial to the urogenital diaphragm and helow
the pelvic arch. They comprise the mans publs, the kabia majora and minara pudendi,
the clitoris, the vestibule, the bulb of the vestibule, and the greater vestibular glands”
(Gray's Anatomy, &.D. Clamente, 13" Amerlean Edition).

The compounds aof the invention fing application in the following sub-populations.of
patierts with FSI: tha young, the elderly, pre-menopausal, peri-menopausal, post-
mencpausal women with ar without hormone replacement tharapy.

The compounds of the invention find application in patients with FSD ansing from:-

i Vasculogenic eticlogies eg cardiovascular or atharosclerctic diseases,
hypercholesteralemia, cigaretts smoking, diabstes, hypertension, radiation and
petineal trauma, traumatic injury o the iliohypogastric pudendat vacular system.

i) Neuragenic sticlogies such as spinal cord injuries or diseases of the cantral
nervous system including multiple sclerosis, diabetes, Parkinsonism,
cerebrovascular accidents, peripharal neurcpathies, trauma or radical pslvic
SurGery.

ili} Hormonaliendocrine eticlogies such as dysfunction of the
hypothalamic/phuitary/ganadal axis, or dysfunction of the ovaries, dysfunction of
the pancreas, surgical or medical castration, androgen deficiency, high circulating
leveis of prolactin eg hyparpralactinemia, natural menopause, premature ovarian
failure, nypar and hypothyroidism.

) Psychogenic etiologies such as depression, obsessive compuisive disarder,

anxiely disorder, postnatal depression/’Baby Biues”, emotional and retational

JP 2004-502670 A 2004.1.29
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issues, performance anxiety, marital discord, dysfuncticnal atfifudes, sexual
phobias, refigious inhibition or & fraumatic past experiences.

) Drug-induced sexual dysfunction resulting from therapy with selective serotonin
reuptake infibitors (SSRis) and other antidepressant therapies {tricyclics and
major tranquilizers), anti-hyperiensive therapies, sympatholytic drugs, chrenic
oral contraceptive pilt therapy.

Compounds of the Invantion may be prepared, in known manner in & variety of ways. In
the {ofiowing reaction schemes and hereafier, unless otherwise stated R', nand Y ams as
defined in the first aspect. These processes form further aspects of the invantion.

Threughout the specification, general formulae are designated by Roman mumerals 1, 1,
Wi, IV atc. Subsets of these general formulae are defined as la, Ib, o ets, ... 18, IVb,
Ve ale.

Compounds of general formula | may be prepared according to reaction scheme 1, by
veacting a compound of formula I (where Prot is a suitable prolecting group) with &
primary amine of formuta Jil to give a compound of formula IV, Deprotection gives

compounds of formula I

Scheme 1
r! R
Y(CHgipHHp (Y q
—_n
-
Pro” OH Prot” : @)Y
0 U ] o
an 1]
.
Deprotect -
g
o o

o
The scid/amine coupling step can be carvied out by reacting compounds of formula 1
with compounds aof fermula 11l {or its amine sail} in ihe presance of a coupling agent,
aptionally a catalyst, and an excess of an acid aceeptor, in a sultable solvent. Typicaily,
treatment of @ mixture of compounds of farmula Il and compounds of formuta Il with a
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conypling agent (for example dicyclohexylcarhedimide (DCC}, 1-(3-dimathylaminoprapy|)-
3-gthylcarbodiimide (WSCDI), benzatriazol-1-y! diethyl phosphate, phosphorus :
oxychloride, titanium tetrachloride, sulfury) chloride fluoride, Lawesson's reagent,
PPACA, PYBOP or Mukaiyama's reagent) opticnally in the presence of & fertiary amine
base {for example tristhylamine, Hunig's base, pyriding or NMA) for up to 24 hours at
tamperatures between - 78 and 100 °C. Preferred reaction conditions comprise raacting
compounds of formuia 1l {1-1.5 eduivalents) with compounds of formula 3l (or their salts
1-1.5 equivaients), in the presence of 1-(3-dimethylarinopropyl)-3-ethylcarbodiimide
hydrachloride (WSCDI) or N,N'-dicyclohexylcarbodiimids (DCC} (1.3-1.3 equivalents), 1-
hydroxybenzotrazole hydrate (HOBT) or dimethylaminopyridine (DMAF) (1.05-1.2
equivalenis), A~methyl morpholing (NMM) or tristhyamine {2.3-3 equivalents) in
dimethylformamide or dichioromathane at between room temperature and 90°C for 16~

18 hours.

Alternatively, the acidiamine coupling step may procesd via an activated infermediate
(such as an acyl imidazolide, mixed anhydride or acid chlaride} in the presence of an
excess of acid accepter in a suitable eolvent. Typical reaction conditions comprise
treatment of campounds of formula I with an activating agent (far example N, '™
carbonyidiimidazole, N,A-carbonylbis(3-methyiimidazelium) trifate, thionyt chloride or
oxalyl chioride} aptionally in the presence of a terliary aming base {for example
triethylamine, Hunig's base, pyridine or NMi) for up to 24 hours followad by reaction
with compounds of farraula i1 (ar its saif), optionally in the presence of @ catalyst (far
axample 4-dimethylaminopyridine) or an additive {for example hydroxyhenzotriazole) in a
suitable solvent (for example dichloromethane, THF, ethyl acetate, acetanitrile, DMF or
toluene} optionally in the presence of an additional amme base at temperatures between
—78°C and 150 °C {or up to 48 hours.

Preferred reaction conditions comprise reacting the acid chioride of compounds of
formuta 11 (1-1.1 equivalenis) with compounds of farmuia I\ {or their salts, 1to 1.5
aquivalents) in the presence of fristhyamine or Afmetayl morpholine (1.4-10 eguivalents)
n dichloremethane solvent at room temf.werature for 24 haurs. Alternatively, compounds
of formula It can be converted to the acid chicride Jn situ by frsatmznt with oxalyl
chiorida in dichloromethane in fie prasence of & catalytic amount of dimethylformamide
for 2 heurs at room temperature of by treatment of campounds of formula Il with thionyl

chiande in a mixture of dichloromethane and pyridine at =10 °G for 3 hours foilowed by

JP 2004-502670 A 2004.1.29
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addition of irigthylamine, 4-dimethylaminepyridine and the compound of formula I} and
allowing the mixture 1o react for 48 hours at 20 °C.

Compounds of formula | may be prepared from compuﬁnds of formula IV by
deprotection. Mathods for deprotection of an acid group depend on the protecting gr::uh. '
For exampies of pratection/deprotection methodology see “Protectiva graups in Organic
synthesis”, TW Greene and PGM Witz.

For example, when Prot is a isr-butyl, deprotaction conditions camprise reacting IV with
triflusroacetic anid/dichioromethane (4:1-1.5 by volume), af room temperature for 2-18
heurs, apiionally in the presence of a carbosation scavenger, 9.9 anisole (10
equivalents). When Y contains a hydroxy group, base hydrolysis of the intermadiate
triflucroacelic acid ester may be necessary. Alternative methadolagy for depretection
when Prat is ter-butyl comprises treating IV with hydrochioric acid in dichloremethane at
room temperature for 3 hours. For the avoidanca of doubt, Prot as fori-butyl is given by
way of Exampls and is not intended to ba fimited to ter-Butyl.

Alternatively, when Prot is ferf-butyl deprotection may be achisved by treating
compaunds of formuta IV with a strohg acid (for example gaseous of concentrated
hydrechioric acid, hydrobremic acid, phosphoric acid, nitric acid or sufuric agid,
irifiuoroacetic acid, chieroacetic acid, para-toluenesulionic acid, trifluoromethanesuttonic
acid or glacial acetic acid) in quantities ranging from catalytic to an excess, optionally in
a suitable solvent (for axampie toluene, dichloromethane, diethyl ether, sthano!, THF or
hexane) and aptionaliy in the presence of water at femperatures between 20 °C and 150
°C for up to 48 hours.

Preferred deprotection conditions when Prot is fert-buly! are treatment of compounds of
formula IV with 2 ten-fold excese of trifluorpacetic acid in dichioromathane at room

temperature for 24 hours.
Whan Prot is benzyl, deprotection conditions comprise reasting W with paliadium on
charcoal (5-10%) in aguecus ethanol (40-85%) at 15-60 psi at room tamperature for

Zhrs to 3 days.

These processes form further aspects of the invantion.
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Compounds of formula IV are novel and form a further aspsct of the invention.

Compounds of formula |z, i.2. compeunds of general formula | where ¥ is -NHS0.R19,
may be prepared according to reaction scheme 2. Compounds of formula V are first
preparad by reacting compounds of formula I! with compounds of formula VI where
Prot2 js a suitable amine pratecting group. Preferred reaction conditions are analogous
to those describad for the asidfamine coupling step in Schame 1 above. Selective amine
deprotection of compounds of farmula V gives compounds of formula Vii. Compounds of
formula Vi are reacted with R1QSOZCI in the presence of an aciz acceptor in a suitable
salvent fo form compounds of formule IVa. Deprotection of compounds of formula Va
under enalogous conditions to those daseribed for the depratection step of Schame 1

gives compounds of formula fa.

Scheme 2
$1 & Prot?
HgMCHglGNHPror (v
s Hgh¥CHglgHiPrar” oy o H—:CHE)"—NH
Proy ” Frot I i
5 G
| o
N
Hetersgpit —_—
————— Frot” Hntiy
a
il
rt
iN w18 He N HEOZR 1Y
(CH2)HE0 (CHMHEO
o o

{12)

fva)
Methads for deprotection of an amine group depand on the protecting group. Far

examples of protection/daprotection methodotogy sse "Protective groups in Organic
Synthesis”, TW Greene ang PGM Wutz. For example, when Prot? is
benzoyioxycarbonyl, deprotection conditions cammprise reacting V with palladium on

charceal (10%) in ethanal at room temperature for 18 hours.

JP 2004-502670 A 2004.1.29
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Prefetred methads for preparation of the compounds of formula [Va comprise reaction of
Wil with R19805C1 (1 equivalent) in the presence of triethyamine (1.5-2.5 equivalents) in

dichloromethane at room temperature for 2 to 3 days.

Compounds of formula I, i.2. compaunds of formula [ where nis 0 ahd Y is
B

R
g cr=omR1IR12
, Ay be prepared according te reaction scheme 3.

Compounds of formuta i are reacted with compounds of formula Iila under analogous
conditions to acid/amine coupling conditions of Scheme 1 to give compounds of fctrmula
IX, whare Prot3 s 2 protacting group which can be sefectivaly remaved in the presence
of protecting group Prat. A preferred protecting graup Prot? ks a base labile ester group.
Consequantly, treatment of compound of formuiz 1 under basic conditions gives
compounds of formuia X. Compounds of formuta X are reacted with compounds of
farmula NARTTR12 Lider anakogous conditians to acidiaming soupling conditions of
Scheme 1 to form compounds of formula Vb, Deprotection of compounds of formuia Vb
under analegous conditions Lo the daprotection step in Schema 1 gives compaunds of

formuia Ib.

Preferred conditions for removal of protecting group Prot? from [vh comprise treatment
of Vb with sadium hydroxide {1N) in methanol at reom temperature for 22 houss,
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Scheme 3
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Gompounds of formula Ilib, i.e. compounds of general formulz Il where nis 2 ard Y is

2-oxppiperiding, may be preparad acoording to reaction scheme 4.

Scheme ¢
a
i) NaH, THF
NH i} Br(CHg)pOTBOMS
i A2 et
0 -
i Phthalimide, THF
@/\/O“ F{Phi, DEAD
T .
Q

d,d/\/ Ny

(i)

o
OTEDMS
@/\/ gt FTHE
s .

]

HPhth
N v

Compounds of formula lllc where ris 1 or 2, may be prepared accerding to reaction

scheme 5. Compaunds of formula Xii are protectsd st the amine moiety with a suitable

orotecting grotp Prot4 to form compounds of forimula XlIl. A prefemad protecting group
is feri-butyloxycaraonyl. Compounds of formula X\l are reacted under typical acidfamine

coupling cenditions with NHR1IR12 10 ferm compounds of farmula X1V, which an

deprotection form compeunas of farmula Ille.

JP 2004-502670 A 2004.1.29
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Scheme 5
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iy R iy RE
F'n)t4
o Aot g ASKE
H coghR1IR1Z cophr1r12
3 o
(X Iy

Typical reaction conditions for introducing the tert-butytaxycarbonyl protecting group
comprise traating compounds of fermua Xt with (terf-butyloxycarbonylpQ in diexan and
ZN sodium hydroxide at reom temperature for 18 hrs.

Typical scidfamine coupling conditions comprise treating compounds of formuta Xill and
NHR11R12 with benzotriazol-1-ylexytristpyrroliding}phosphonium hexafluorophosphate
{PYBOP), 1-hydroxybenzotrazole hydrate (HOBT), Hinigs base, an amine (&g
triethylamine}, in dimethyltermamide at room temperature for 2hrs. Allematively,
compounds of formula XNl and NHR1R12 may be treated withi-(3-
dimethylaminapropyl)-3-athylcarbediimide hydrochloride, HOBT, M-methyl marpholine
(NI}, in dimethylformarnida at reom temperatdre for 18 brs.

Typical reaction conditions for deprotection when Prot? is tert-butyloxycarbeny! comprise
reacting X1V with hydrochloric actd or trifiucroacetic acid n dichloromethane at reom

temperature for 2 to 4 hrs

Compaunds of formuia lid may be prepared according to raaction schems &, The
protecting group is preferably tert-butyloxycarbonyl, which may be removed under

standard conditions, as previously described.

JP 2004-502670 A 2004.1.29
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Scheme 6

i) EEDQ, DCM
i1) CH3CONHNHg
[y’ dheleial” S

[ o]
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o]

Lawessan's resgent e S e &,
i S Y U X T

(Ml
Compounds of formuta (lie may be prepared according to reaction scheme 7 using
standard acid/amine coupling reactions, as previously deseribed. The protecting group is
preferably benzyloxycarbonyl which may be removed under standard conditions,
typically paliadium on ¢harcoal (5-10%) in ethanol al room temperature and 50 psi for 4
hrs.

Scheme 7

Pm‘/ﬁ o - pm,/n\/\n/n\ﬁﬂ
[¢] 9

_— HZN\/YH\RH

Q

(i)
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Gompounds of formuia 1 may be prepared acoording to reaction scheme &

Scheme &
h:ﬂe

M

ar~ytor
o] Q- e Q .
NaH, THF, 1t § Mehigl, THF

Hiy — el N —_—
E-\.D
)

PIQy. EtOH

O NHOHMCI, oy, @
% EYDH, 1, 16 hrs % S0ps., 1. 1
e . e, N psi, . 18his
HO
[a] e

o
Hoh WOy
\g
)

Compounds of farmuta lllg may be preparad in twe steps according to reaction scheme
©. As & first stop, compounds of formula XV may be prepared from compounds of
formula M| using standard acidiaming coupling methodology anaiogous to the
acidfamine coupling conditions described for reaction scheme 1. PioitS reprasants a
suitable leaving group, preferably terf-butyloxycarbonyl. The second step comprises
removal of PratD. When Prot® is terf-butyloxycarbonyl then preferred reaction conditions
comprise treatment with hydrochioric acid in diethyl etherfethyl acetate al room

temperature for 18 hrs.

JP 2004-502670 A 2004.1.29
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Compounds of formula lilh may be prepared in three steps accerding 1o reaction scheme
10.
Scheme 10
OH
. . CuS 4, NHy
Er. gr 0 9Buli Elgl (-70degC) g,
\m il benzaldehyde ‘ s 135deqC, high pres.
= e
W N
oH
SAPIC, HCI, E10R
Pl 3psi, Br, n HaM o
» D
il N

[Llilp}

Gompounds of formula [ may be prepared by reduction of a nitra group according to

reaction schems 11,

JP 2004-502670 A 2004.1.29
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Scheme 11
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Furiher methods for preparing compounds of formula [l are given in Scheme 12 below,

where R& is C4.galkyl or alkoxy.

Scheme 12

o LitdHg, THF.
Bhr at reflux

NahlHg, xylane

ty, 150 €, 18hr N
-_— -
po o
W N NHp
o R
)L i} (CQCH 5. BMF Hz”\(SYRa
R CH iy thicsemicarbazids }J,_[’G

Compounds of general farmula | possess a chiral centre at the catbon attached to R'.
|ndividual enantiomens of general formuia | may be obtained by a vartely of mathods
knowh 1o the skilled chemists, such as from a corresponding optically pure Intermediata
or via resolution. A preferred method of resolution is via the (+)-pseudoephedrine salt
(see Preparation 2 heréin). Alrernativaly-, chiral compounds of fermuta | may be prepared

from chiral compounds of formuta Il as discussed below,

A number of compounds of formula i are known in the art (sse EP274234-B1 and
WOE113054). Cther compounds of fommuz Il can be prepared in analegous fashion,
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Chiral compounds of formuta Ila may be prepared fram compounds of formufa XV1 as

shown in reaction scheme 13.

Scheme 13
R
e} e O,
Prot" oo b COH
+] a
0 oy
Rt
3 H
° :
e
Prod GOy Coy” RyNH«

Gompounds of formuls 1| may be prepared by treatment of compounds of formula XVl
with R'-X® (where X7 is halogen) under strongly basic conditions optionally with an
additive in an apretic soivent.

Typical reaction conditions comprise firstly treating compounds of formula XVI! with at
\sas! 8 two-fald excess of @ strong bass {for example lithium dilsopropylamide, ihium,
sodium or potassium hexametnyldisilazide, an alkyilithium, alkylmagnesium or
phosphazene base) in a non-prolic sotvent (for example THF, diethyl ether, hexane,
heptane er ethylbenzens or a mixture of these solvents), optionally with an additive (for
example TMEDA, DMPU or HMPA) at temperatures between --78 °G and raom
temperature, and then adding R'-X* (for example ally! wroricle, propyl bromide of methyl
iodide} at —78 °C and stiming overnight whilst warming ta raom temperature. A suitabls

work-up gives the compounde of farmula tl.

Preferrad reaction conditions for preparing compounds of formuta i where R is allyl, are

treatment of compaunds of formuta XVIL{1 malar equivalent) with lithium

JP 2004-502670 A 2004.1.29
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diisopropylamide (2.3 equivatents) in a mixture of THF, n-heptane and ethylbenzene at -
105G for 4 hours. Allyl bromide (1.2 equivalents) is then added at—10°C, the reactien
miture stirred &t — 10°C for 2 hours and then warmed to 20 *C aver 4 hours ard stirred

for a further 15 hours at 20°C .

Resolution to compounds of formula 1k may be performed directly from compolnds of
formua 1I, however a prefered prosess forms an amine salt of formuta XX (e R%-NH,")

followed by recrystallisation to effect purification.

Typically salts are the triethylamine, isoprapylamine, fristhanalamine or cyclohexylamine
salts. Typical reaction conditions comprise reacting 1! with the required amine in a
suilable solvent (for example hexane, heptane or tolueng) at elevated femperatures with
aoling to nduce erysiallisation over 24 hours, foliowed by recrystallisation from the

same or a different solvent, optionally at elevated temperatures.

A preferred salt is the cyclohexylamine salt. Preferrad reaction conditions camprise
traatment compaunds of formula §i {1 molar equivatent} with eyclohexylamine {1
equivalent) ai 20 °C in heptans followed by recrystaliisation from ethyl acetate at 70 °C
hefore cooling fo 50 °C aver 2 hours to induce crystaltisation. The mixiure is then coaled
to 20 °G over 2 hours and stirred for 0.5 hours.

Compounds of formula XX (where R™NH," is a chrial cation) may be prepared from
sompounds of formula XiX by acidiication in a suitable solvant system, optionally
including water using a strong acid followed by classical resolution of the resulting

carboxylic acid.

Typical reaclion sonditions comptise treatment of compounds of formula XX ina
biphasic system of water and an immiszible organic solvent (for example heptang,
toluene, ethyl acetate, diethyl ether or dichloromethane) with a strong acid (for example
hydrochiaric acid, suifurle acid, para-toluenesulfonic acid, trifluaraacetic acid or
shosphoaric acid) at temperatures between 0 °C and 100 °C to give the free carboxylic
acig, followsd by treatment with a non-racemic chiral aming hase {for example o-
methyibenzylamine, pseudoephedrine, ephadring, norephacring, & ¢inchona alkaloid,
amino acid esters, aming alcohals such as 2-pyrrolidinemethancl or quinuciidin-3-of)

optionally in a salvent (for example an ester, an alkane, an aromatic hydrocarson, a

2004-502670 A 2004.1.29
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haloalkana, an ether or an alcohol) at tsmperatures batween 0 °C and 150 °C 1o give the
crucde salt. This salt is then recrystallised one of more times from the same or a different

solvent at temperatures between 0 °C and 150 °C, 1o give the chirat salt.

A preferred salt is the pseudosphedring salt. Preferred reaction conditions comprise
treatment of a suspension of a compound of formuia XX in a water/h-heptans mixture
with dilute hydrochlaric acid at room temperature until the pH of the agueous phase is
pH 3 o give the free acid, fallowed by treatment of the resulting carboxylic acid with (15,
25)-{+)-pseudoephedring {1 equivalent) in n-heptane at 80 °C followed by cooling to 45
°C aver 2 hours to inguce crystailisation then cooling to 20 °C over 2 hiours and stirring
far 4 nours. Recrystaliisation from n-neptarns was then carried out at 50 °C foliowed by
cooling ta 0 °C over 2 hours to induce crystailisation then cooling fo 20 °C over 2 hours

and stirring for 1.5 hours.

Gompounds of formula lla may be prepared from compaunds of formula XX by

acidification i a suitable solvent system, optianally including water using a strong acid.

Typical reaction conditions comprise freatment of compounds of farmula XX in a
biphasic system of water and an immiscible organic solvent {for example heplane,
toluene, athyl acetate, diethyl ether or dichioramethane) and a strong agid (for example
hydrechioric acid, sutfuric acid, para-oluenesuifonic acid, triflyoroacetic acid or
phosphoric acid) &1 temperatures betwesn 0 °C and 100 °C 1o give compounds of

formula lla.

Praferred reaction conditions comprise treatment of a suspension of & compound of
formula XX in 2 water/n-neptane mixture with diluie hydrochloric acid at reom
temperature until the pH of the aqueous phase is pH 3 fo give the free acid.

Compeunds of formula llz may be prepared by hydrogenatich of the corresponding
gompound whare R is unsaturated. Typical reaction conditions comprise stirring under
an atmogphere of hydrogen in a suitable soivent in the presenice of & catalyst {for
example palladium, platinum, nicketl, iridiumn, thodium or ruthenium optionally adsorbed
on a suitsble support such a¢ catban, aluming, barium sulfate, caleium carbonate oras a
sall such as palladium hydroxide, or mixtures of selts such as R.PLCl; and SnCl.2H,0 or
as a complex such as Wilkinsen's catalyst, Crahfree’s catalys?, Go.{CO), RRM{PPh,),, or
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[Go{GM)P) at temperatures between room temperature and 150 °C and hydrogen
pressures tetwesn 30 and 150 psi.

In a preferred progess, compounds of formula lla where R is prepyl, may be prepared
by hydrogenation of the corresponding allyl campaund. Preferred reaction condiions
comprise stiming an athanol sofution of the unsaturated carbowylic acid under a
hydrogen atmosphere with 9% why of 5% palladium on carben at room femperaiure for
24 hours.

Compounts of formuia XVia, i.e. compaunds of formula XV where Prot is far-putyl,
may be prapared in two steps from commersially avaiable compounds of formula KA

according to reaction scheme 14.

Scheme 14
HO. Br t/,O vEr o
\R/\/ o \[r/ —_— o o
< a 5
(XK1 oun el

Compounds of formula X1 may be prepared from compounds of formuila XX by
treating XX| with a source of fer-butyl cation or fert-butoxide using a suitable catalyst
and/or dehydrating agent in a suitable anhydrous solvent optionally at clevated
fermnperature, of by activation of the carboxylic acid fellowed by reaction with tert-butanol.

Typical reaction conditions comprise treating compounds of fermula XXI with catalytic
quantities of an acid (far example phospharic acid, hydrochleric acid, suifuric acid, nitric
acitt, pars-taluenesulfonic acid or trifluproacetic acid} in the presence of iscbutylene, fert-
butanol, ter-butyl halidas of tert-buty! ether in a suitable sotveat {for example
dichlaremethane, THF ar folugne) betwesn —20 and 150 °C for up to 48 hours.

Alternative reaction conditions comy.::-r-‘\se treating compounds of formula X4 with a
combination of a tertiary arnine base {for example trigthylamine, Hunig's base, pyridine
or NIIM) and a dehydrating agent (for example dicyclohexylcarbodiimide, an aikyl
chloroformate, phenyl dichloropnosphate, 2-chiore-1,3,54rinitrobenzene, di-2-pyridyl
carbonate, 1,1-carbony! diimidazole, {timethylsilyl)sthoxyactyiene, NA-carbonylbis(3-

JP 2004-502670 A 2004.1.29
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methylimidazoliumn) trifiate or disthyl azedicarboxytate) and triphenyt phasphine followed
by addition of teri-butans, opticnally with a catalyst such as 4-dimethylaminopyridine in

a suitable solvent {for exampie dichloremethane, THF or tolvene) between —20 and 150
°C for up to 48 hours.

Siifl further reaction condiions comprise converting compaunds of formula XXI io the
acid chioride using thiony! chieride, exalyl chioride or Ghosez's reagent optionally in the
presence of a tertiary amine base (for example triefhylamine, Hunig's base, pyridine or
NMM) fallowed by treatment with tert-butanol, optionally In the presenca of a catalys
such as 4-dimethylaminopyrigine in a suliable solvert (for example dichioromethane,
THF or toluene) between 20 and 150 °C for up to 48 hours.

Preferred reaction conditions comprise reating compounds of formula XX with
Isobutylene (5 equivalents), concentrated suifuric acid {0.15 equivalents) and ter-
butanol (0.16 equivalents) in dichioromethane stirring at ~10 to 28 °C for 24 hours.

Compounds of formula XYila may be prepared from compounds of formuta XXIL by
treatment wilh cyclopentane carboxylic acid undar strongly basic sanditions in an aprotic

satvent, optienally in the presence of an additive.

Typical reaction conditions comprise treating cyclopentane carboxyiic acid with at lgast a
two-fold sxcess of a strong base {for exampls lithium disepropylamide, lihiurn, socium
or potassium hexamethyldisilazide, an alkyllithium, glkylmagnesiurn or phosphazens
base) i a non-profis solvant (for example THF, disthyl ether, hexane, heptane of
elnylbanzans or & mixture of inese), optiorally in the prasence of an additive {for
example TMEDA, DMPU ar HMPA) at temperatures ranging from —78°Cto50°C
temperature for up to 24 hours, followed by the additian of the compound of formula XX1I

and reaction at =20 °C far up to 24 hours and suitable workup.

Preferrad reaction conditions comprise treating of cyclopentane carboxyfic acid with
lithium difsoprepylamide (2,15 equivalefits) in a mixture of THF, n-heptane and
ethylbenzena at —15 °C for 3 hours followed by treatment with feri-butyl-3-
bromopropionate (1.06 equivaents) in THF at 15 °C for 15 hours theh warming to roem

temperature.
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Other compounds of farmula |1 are either available from commercial sources, known in
the prior art, o cab be preparad from compounds knawn in the prior art by using
methods known in the prior art or by using methods described herein (see Examples and

Preparations Sections).

A pharmaceutically acceptable salt of a compound of the formula (1) may be readily
prepared hy mixing together solutions of 2 compound of the formula {1} and the desired

acld or base, as appropriate. The sali may precipitate from solution and be collected by

filtration or may be recovered by evaporation of the solvent.

The compounds of the invention may also be combined with one of more of the following

for the treatmeant of F&0:

0

2

Ope or more naturally nccurring ar synthetic prostaglandins or estars thersof,
Suitable prostaglandins for use herein include compounds such as alprostadil,
prostaglandin E, prostaglandin E,, 13, 14 - dinydroprosta glandin E,,
prostaglandin E, eprostinol, natural syntnetic and semi-synthetic prostaglandine
and derivatives thereof including those dessribed in WO-80033828 andlor US
8,037,245 issued on 14ih March 2000 all incorporated herein by reference,
PGE, PGE,, PGA,, PGS, PGF, o, 19-hydroxy PGA,, 19-hydroxy - PGB, PGE,,
PGB, 19-hydroxy-PGA,, 18-hydroxy-PGE,, PGE, carbaprost tromethaming
dinoprost, tremethamine, dinoprostens, lipo prest, gemaprost, metenoprost,
sulprostuns, tiaprost and moxisylate.

One of more « ~ adrenergic receplor antagonist compounds also known as o -
adrenoceptars or e-recepters or a-blockers. Suitable compounds for use herain
include: the e-adrenergic receptor blockerss as dascribad in PCT application
WOS9/30697 published on 14th June 1998, the disclosures of which relating to
g-adranergic receptors are incorporated herein by reference and include,
selective a,-adrencceptor of g-adrenoceptor blockers and non-seleciive
adrenoceptor biockers, suitable a,-adrenaceptar blockers includs: phentalamine,
phentolamine mesylate, trazodane, alfuzosin, indoramin, naftopidil, tamsulosin,
dapiprazole, phenoxybenzaminé, isazoxan, efaraxan, yohimbine, ravwolfa
alkalolds, Recordati 15/2738, SNAP 108%, SNAP 5082, RS17043, SL 39.0581,
doxazasin, terazosin, abanoquil and prazosin; o,-blocker blockers from US
6,037,346 [14th March 2000] dberamine, tolazoline, rimazosin and diber:armine;
w-adrenergic recepters as describad in US patents: 4,188,390, 4,028 894;

JP 2004-502670 A 2004.1.29
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3,511,636 4,315,007; 3,527,761; 3,897,666, 2,503,059, 4,703,063; 3,381,008,
4,252,721 and 2,599,000 each of which is incorporated herein by reference; rp-
Adrenocepior blogkers includer cioniding, papaverine, papavering hydrochloride,
opticnally in the presence of a carloionic agent such as pirxamins.

One or more WNO-donar [NO-agonist) compounds. Sufiable NO-donar
compounds for use hergin include organic nitrates, such as mono-di or tri-
nitrates or organic nitrate esters including glyceryl briniirate {also known as
nitroglycerin), iscsorbige 5-mononitrate, Isosorbide dinitrate, pentagrythritol
tatranitrate, erythrityl tetranfirate, sedium nitreprusside (SNP), 3-
morphalinosydnenimine maisidornine, S-nitrose- N-acetyl paniciliamine (SNAF}
S-nitroso-N-ghutathions (SNO-GLU), N-hydraxy - L-arginine, amylnitrate,
tinsidomine, linsidoming chiorohydrate, (SIN-1) S-ritroso - N-cysteine, diazenium
diglates, (NGNQates), 1,5-pentanedinitrate, L-arginens, ginseng, zizphi fructus.
malaidomine, Re — 2047, nitrosylated maxlsylyte derivatives such as NMI-678-11
and NMI-637 as described in published PCT application WO 6012075,

One or more patassium channel openers or modutatars. Suitable potassium
channel openersimodulaters for use herein includa nicerandil, cromokalim,
levaromakalim, lemakalim, pinacidll, cliazoxide, minoxidi, charybdotoxin,

glyburide, 4-amini pyricing, BaCl,,

Ong or more dopaminergic agants, preferably apomotphine of a selective D2, D3

or 2/Dagonist such as, pramipexocle and ropirinal (as claimed in WO-
0023056), PMUBS568 (as claimed in WO-0040226).

One or mare vasodilator agents. Suitable vasodilator apents for use herein
includs nimodeping, pinacidil, cyclandsiate, isoxsuprine, chlotoprumazine, halo
peridel, Rec 1512739, trazodone.

Dne or mare thromboxane AZ agonists.

One or more CNS aclive agents.

One or more ergot alkoloids. Suitable ergot alkaloids are described in US patent
6,037,346 issuad an 14th Margh 2080 and include acetargamine, brazergoline,
bromerguride, cianergoline, delorgotrile, disulergine, ergonovine maleate,
ergotamine tartrate, et‘rsulergine,‘lergotrile‘ lysergide, mesuiergine, metergolineg,
melergotamine, nicergoling, pergolide, propisergide, proterguride, terguride.
One or more compounds which modulate the astion of natruretic factors in
particular atrial naturetic factar {aiso known as atrial naturstic peptide), B type
and C type nafuretic factors such as inhibitors or neutral endepeptidase.

JP 2004-502670 A 2004.1.29
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©ne or more compoeunds which Inhikit angietensin-converting enzyme: such as
enapril, and combined inhibitors of angistensin-converting enzyme and nautral
endopeptidase such as omapatriiat.

One or more angiotensin receptor antagorists such as losartan.

Ome or more substrates for NO-synthase, auch as L-arginine.

One or more calcium channe! blockers such as amlodiping.

One or more antagonists of endothelin receptors and inhibitors or endothelin-
converting enzZyma.

One or mare cholesters) lowering agents such as stating (g.¢. atorvastatin/

L ipitor- trade mark) and fibrates.

One or mare antiplatelet andg antithrombotic agents, e.g. 1PA, uPA, warfarin,
hirudin and ather thrombin inhibitors, heparin, thromboplastin activating factor
inhibitars.

Ona o mare insulln sensitising agants such as rezulin and hypoglycasmic agents
such as ghpizide.

L-DOPA or carbidopa.

One ar more acetylcholinesterase inhibitors such as donezipil.

Ope gr more steroidal or non-steroidal anti-inflammatory agents.

One or more estrogen receptor modulators andlor sstregen agonists andlor
estrogen antagenists, preferably raloxifene or lascfoxifene, (-)-cis-6- phenyl-&-[4-
(2-pyrrotidin-1-yl-sthexy)-phenyl}-5.6,7,8-tstrahydronaphthalene-2-ol and
pharmaceutically accepiable salts theraof the preparation of which is detaited in
WO 06721658,

Cne or mare modulaters of cannabinoid receplors.

One or more of an NPY {neurcpeptida Y) mhibitor, more parficularly NPY 1 or
NPYS inhibitor, preferably NPY T inhibitor, preferably said NEY inhibiors
{including NPY Y1 and NPY Y5} having an 1C50 of less than 100nM , mora
preferably less than 50nh. An assay for identifying NPY inhibitors is presentsd in
WO-A-08/52800 {soe page 96, ines 2 to 28},

One or more of vasaactive intesfinal protein (VIP), VIF mimetic, VIP analogue,
more paticularly mediated by one or mors of the VIP receptor subtypes

VPACT VPAC or PACAP (pitultory adenylate cyclase activaling peplide), one or
mare of a VIP receptor agonisi or a VIP analogue (eg Ro-125-1553) or a VIP
fragment, ene of more of a ¢-adrenoceptar antagonist with VIP combination {eg

Invicorp, Aviptadil}.
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One or more of a melanocortin recaptar agonist ar maduiator or melanocartin
ehancer, such as melanctan 1!, PT-14, PT-141 or compaunds claimed in Wo-
DOBE40AZ, WO-DIGTASTS, WO-09955579, WO-00105401, WO-00058381, WO-
03114879, WO-00113112, WO-09834358.

One or more of a serotonin receptor agonist, antagonist or modulater, mere
particularly agonists, antagonists or modufators for SHT1A (including VML 670},
5HT2A, 5HT2C, SHT3 andfor SHTB receptors, including those described in WO-
09502158, WO-D0A0Z550 and/or WO-D0D28603.

One or more of a testesterone replacement agent (inc dehydroandrostendione),
testosternone (Tostrelle), dihydrotestosterone or a testosterane implant.

One ar more of estrogen, estrogen and medroxyprogestefans or
medroxyprogesterane acelate (MPA) (i.e. as a combination), or estragen and
methy! testostarone hormone replagameant therapy agent (2.9. HRT espadially
Pramarin, Cansstin, Oestrofeminal, Equin. Estrace, Estrofem, Elleste Solo,
Estring, Eastraderm TTS, Eastraderm Matrix, Dermestril, Premphase, Preemprs,
Prempak, Premique, Estratest, Estratest HS, Tibolone),

One or mare of a macutater of transportars for noradrenaling, doparaine and/or
serofonin, such as bupropion, GW-320659.

One or mare of a purinergic receptor agonist andfor madulatar.

One or more of a neurckinin (MK} receptor antagonist, including those describec
ity VWi3-D9854008.

One or more of an opioid receptor agonist, antaganist or modulator, praferably
agonists for the ORL-1 receptor.

One or more of an agonist or medulator for oxytocinivasopressin recaptors,
praferably a selective oxylocin agonist or medulator,

Ore of more of a PDE inhibitor, mare particularly a PDE 2,3, 4,5, 7 or 8
inhibitor, preferably POE2 or PDES inhibitor and most preferably a PDES inhibitor
{age hereinafter), said inhibitors preferably having an 1050 against the respective
enzyme of lexs than 100nM. Suitabks cGMP FDES inhibitors for the use

accorting to the present invention include:

the pyrazole 14,3-djpyrimidin-7-ones disclosed in EP-A-04637565: the pyrazolo
14,3-d)pyrimidin-7-onas disclased in EP-A-D526004; the pyrazelo [4,3-d)pyrimidin-
F-anes distlosed in published inermational patent application WO 03416104, the
isomeric pyrazole [3,4-d[pyrimidin-4-ones disclosed m published Intemational
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patent application WO 93/07149; the quinazalin-4-ones disclosed in published
international patent application WO §3/12095; the pynido [3,2-djpyrimidin-4-ones
disclosed in published intemational patent application WO 94/05561; the purin-6-
ones disclosed in published international patent applization WO 94/00453; the
pyrazolo (4 3-dlpyrimidin-7-ones disciosed in published intemational patent
appifcation WO 98/49168; the pyrazolo 14, 3-d]pyrimidin-7-ones disclossd in
published international patent appiication WQ 99/54333; the pyrazolo [4,3-
djpyrimidin-4-cnes disclosed in EP-A-0938751; the pyrazole [4,3-dlpyrimidin-7-
ones disclosed in published interational patent application WO 00/24745; the
pyrazola [4,3-d]pyrimidin-4-ones disclosed in EP-A-0995750; the compounds
disclosed in publishad international applivation WOBS/19878, the compounds
disclosed in published International application WO 98/24433 and the compounds
disclosed in publishad international application WO 93/07124. The pyrazolo {4,3-
d]pyrimidin-7-ones diselosed in published intemationai appiication WQ 01727112,
_the pyrazalo {4, 3-dlpyrimidin-7-ones disclosed in published intemational
application WO 01/27113; the compounds disclosed in EP-A-1092718 and the
campounds disclese din EP-A-1092718.

Further suitable PDES inhibitors for the use according 1o the present invention
include: 5-[2-athoxy-G-(4-methyl-1-pipetazinyisuiphonyljphenyll-1-methyl-2-n-
prapyl-1,G-dinydro-TH-pyrazolo[4,3-djpyrimidin-7-one {sildenafil) also known as
1-{[3-(6, 7-dihydro-1-methyl-7-oxo-3-prapyl- 1H-pyrazolof4,3-djpyrimidin-5-yi)-4-
gthoxyphenylisulphonyl]-4-methylpiperazine (see EP-A-0463756}; 5-(2-ethoxy-5-
morphclincacetyiphany(i-1-methyi-3-n-propyl-1 B-dihydro-7H-pyrazolo[4 3~
dipyrimidin-7-one (se& EP-A-0526004); 3-ethyl-5-5-{4-cthyipiperazin-1-
ylsulphonyl)VZ-n-propaxyphenyll-Z-(pyr‘:din-2-y1)rnelhyW-Z,G-dLhydro—?H—
pyrazolojd 3-dipyrimicin-7-one {see WOGBMB168}; 3-gthyL5-[5-(4-ethylpiperazin-
1 -ylsulphonyl)-2—(2-me1hoxyethaxy)pyridin-S-yL]ﬂ2f(pyridin-2-y1)meihyl-Q,G-
ditiydro-TH-pyrazalol4, 3-dlpyrimidin-T-one (se6 WO39/54233 ); (+)-3-athyl-5-5-
(4-sthylpiperazin-1-ylsulphpnyl)-2-{2-methexy-1 (R)-methylethoxypyridin-3-yil-2-
methyl-2.6—dmydrc-?H-pyrazmo[‘4.sd]pyrimidin#-one, also known as 3-ethyl-5-
{5-[4—ethylpiperaziw1—ylsulphnnyl]-2~([(1R)-2-methoxy-%methyleihyl]uxy)pyrid‘in—
avyI}-2—methyt-2,6—dihydro—?H-p'yrazoloi4.3-d] pyrmidin-F-one (see

- WOSHI54333), §-(2-ethoxy-5-(4-ethylpiperazin-1 -ylsulphonyl}pyridin-3-yi}-3-ethyl-
2-[z—melhoxyethyLI—Z,S—dihydm-VH-pyrazoch.3-d]=;:yrirn‘:d[n—‘.’-nne. slso known as
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1-{6-91hoxy—5—[3-ethyl—6,7~dihydm-2-(2—melhoxyethyl)-?-oxo-ZH-pyrazo\o[4,3-
d)pyrimidin-5-yl}-3-pyridylsutphonyl}-4-ethyipiperazine (see WO 01/27113,
Example B); &-[2-iso-Butexy-5-{4-ethylpiperazin-1-ylsulphonybpyridin-3-yl}-3-
ethyl-2-(1-methylpiperidin-d-yl}-2,6-dihydro-TH-pyrazolo[4,3-d]pyrimidin-7-one
(see WO 01/27113, Example 13}, 5{2-Ethoxy-5-(4-ethylpiperazin-1-
visulphonyl)pyridin-3-y[]-2-athyi-2-phepyl-2,6-dihydro-7H-pyrazole([4,3-
d]pyrimidin—?—nne__[r:ee_ WO 01/27113, Example 86); 5-(5-Acetyl-2-propoxy-3-
pyriding!)-3-ethyl-2-{1-isopropyi-3-azetidinyl)-2 8-dinydre-7 H-pyrazalold, 3-
dlpyrimidin-T-one (seeW(C 01/27112, Example 124); 5-{5-Acetyl-2-butoxy-3-
pyridiny)-3-athyl-2-{1 -ethyl-3-azetidinyl)-2,B-dihydra-7H-pyrazole]4, 3-dlpyrimidin-
7-one (see WO 01/27112, Example 132); (8R,12aR)-2.3.6.7,12,12a-hexahydra-
3-methyl-6-(3,4-methylenadicxyphenyl) -pyrazine[2' 1':8, 1lpyridel3 4-blindole-1,4-
dione (IC-351), i.e. the compound of examples 78 and 85 of published
international application WOS5/19973, as well as the compound of examples 1,
3, 7 and 8; 2-[2-athoxy-5-{4-ethyl-piperazin-1-yi-1-sulphony|}»-phenyl]-5-rethyl-7-
propyl-3H-imidazel5.1-1[1,2,4]triazin-4-one {vardenafl) aisc known as 1-{[3-(3.4-
dihytiro-5-methyl-4-oxo-7-prapylimidazol5, 1-f]-as-riazin-2-yl)-4-
ethoxyphenyllsulphonyll-4-ethylpiperazine, i.e. the compound of examples 20,
18, 337 and 336 of published intemational appication WODY24433, and the
compound of example 11 of published international application WO93/07124
(EISAl); and compounds 3 and 14 from Rotella D P, J. Mad. Ghem., 2000, 43,
1257.

Siill other suitable PDES inhibitors include:4-bromo-5-(pyr dyimathytamine)-6-[3-
{4-chloropheny!)-propoxy]-3(2H)pyridazinone; 1-{4-[(1,3-benzodioxol-5-
yimethylamiono}-8-chloro-2-quinozelinyl]-4-piperidine-carboxyfic acid,
monasodium salt; (+)-¢s-5,6,7,9,9,9a-hexahydro-2-j4-(trifluoromethy!}-
phenylmethyi-5-methyl-cyclopent-4,5limidazo[2, 1-blpurin-4{3H)one; furaziocilin;
cis-2-hexyl-S-methyl-3 4.5 6a,7,8,0,%9a- ocfahydrotyclopent[4,5]-imidazo[2, 1~
blpurin-g-one; 3-acetyl-1-(2-chlorobenzyl}-2-propylindale-G- carboxylate; 3-acetyl-
1-{2-chiarobenzyl)-2-propylintoie-G-carboxylate; 4-bromo-5-(3-
pyridyimethylamino)-6-(3-(4-chioraphenyl) propexy)-3- {2H)pyridazinone; |-
methyl-5(5-morpholinoaratyl-2-n-propoxyphenyl}-3-n-propyl-1,6-dikydro- 7H-
pyrazala(4, 3-d)pyrimidin-7-one; 1-[4-[¢ 1, 3-benzadicxol-5-yimethyl)amino)-6-

chipre-2- quinazolinyfj-4-piperidinecarboxylic acid, monosodium salt;
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Pharmmaprojects No. 4516 (Glaxo Wellcome); Pharmaprojects No. 5081 (Bayer);
Pharmaprojects No. 5064 (Kyowa Hakko; see WO 86/26840); Pharmaprojects
Mo. 5069 (Schering Flough); GF-196980 {Glaxo Wellcome), E-8010 and E-4010
(Fisai); Bay-35-3045 & 36-9456 (Bayer) and Sch-51866.

If a combination of active agents are administered, then they may be administered

simultaneously, separa‘iéiy or saguentially.

The compounds af the inveniion can be administered alons but, in human therapy will
generally be administered in admixture with a sutable pharmaceutical excipiant diluent
or camier salected with regard to fhe intended route of administration and standard

pharmacetitical practice.

For example, the compounds of 1he Inventian, can be administered orally, buccally or
sublingually in the form of tablets, capsules {including soft gel capsules), ovuies, elixirs,
solulions or suspensions, which may centain flavouring or colouring agents, for
immediate-, delayed-, modified-, sustained-, duak, controlled-release or pulsatile delivery
applications, The compounds of the invention may also be administersd via fast

dispersing or fast dissolving dosage forms.

Modified release and pulsatile releasa dosage forms may contain excipients such as
those detailed for immediate release gosage forms together with additianal excipients
that act as relesse rate modifiers, these being toated on andfor included in the body of
the device. Release rate madifiers include, but are not exslusively limited to,
hydroxypropyimethyl celluiose, methyl cellulass, sodium carboxymethyloeliulose, ethyi
cellulose, callioss anatate, polyethylens oxide, Xanthan gum, Carbomer, ammonio
methacrylate copolymer, hydrogenated castor ofl, sarnaube wax, paraffin wax, cellulose
acetate phihalate, hydroxypropylmsthyl celiulose phthalate, methacrylic acid capolymer
and mixtures thereof. Modifisd release and pulsatile release dosags forms may contain
one or a combination of release rate modifying exciplents. Release rate modifving
excipients may be present both within the dosage form i.e. within the matrix, and/or on

the desage fonm, i e, upon the surface or coating.

Fast dispersing or disselving dosage formufations (FDDFs) may contain the following
ingredients: aspartame, acesulfame potassium, citric acid, croscarmellose sogium,
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crospovidone, diascorbic acid, ethyt aciylate, ethyl cellulose, gelatin,
hydroxypropylmetinyl cellulose, magnesium stearate, mannifol, methyl methacrylate, mint
flavauring, polyethylene glycel, fumed sifica, silicon dioxide, sodium starch glycelate,
sodium stearyt fumarate, sorbitol, xylitsl. The terms disparsing or dissolving as used
harsin to descrine FRDFs are dependent upon the solubility of the drug substance used,
i.z. where the didg substance Is ingaluble & fast dispersing desage form can be
prepared and where the drug substance is soluble a fasi dissoiing dosage ferm can be

preparad.

The campositions of the invantion may ke administered by direct injestion. The
composition may be formulated for parenteral, mucesal, intramuscular, intravenous,
subgutaneous, scular, intraccular or transdermal adrministration. Depending upan the
need, the agent may be administared at a dose of from 0.01 1o 30 ma'kg hody weight,
such a5 from 0.1 ta 10 matkg, more preferably fram 0.1 fa 1 maikg body waight.

The term “administered” inclides delivery by viral or non-viral teshnigues. Viral delivery
mechanisms include but are not limited to adenoviraf vectors, adenc-associated virat
(AAV) vectos, herpes viral vectors, retroviral vactors, lentiviral vacters, and baculoviral
vectors. Mon-viral delivery mechanisms inciude lipid madiated transfection, liposomes,
immuncliposemes, lipofectin, catlonic facial amphiphiles (CRAs) and combinations fhereof.
The routes for such delivery mechanisms include but are not limited to mucosal, nasal,

aral, parenteral, gastrointestinal, topical, or sublingual routes.

In additian or in the alternative tha compositions {(or componeni parts fhereaf) of the
present invention may be administerad by direct injection. [n addition or it the
alternative the compositions {or component parts thereof) of the present invention may
be administered tapically (preferably to the genitalia). In addition or in the alternative the
compositions {or companant parts thereof) of the present invention may be administered
by [nhalation. in addition &r in the altemative the compesitions (or component parts
thareof) of the present invention may also be administared by ene or mors of: a mucosal
route, for exampie, as a nasal spray or asroso! for inhalation or as an ingestable solution
such as by an oral route, or by a parenteral route where delivery is by an injectable form,
such as, for example, by a rectal, ophthalmic (including intravitreal or intracameral),
nasal, topical {including buccal and sublingual), intrauderine, vaginal or parenteral

fincluding subcutaneous, intraperitoneal, intramuscular, intravencus, infradermal,

JP 2004-502670 A 2004.1.29
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intracranial, infratracheal, and epidural) transdermal, intraperitoneal, infracranial,
intracerebroventricular, intracerebral, intravaginal, intrauterine, or parenteral (e.g.,

intravenous, intraspinal, subcutansous, transdermal or inframuseulary route.

By way of axample, the pharmaceutical compositions of the invention may be
administered in accordance with a regimen of 1 to 10 {imes per day, such as once ar
twice per day. The specific dose level and frequency of desage for any particular patient
may be varied and will depend upon a variety of factors inciuding the activity of the
specific compound employed, the metabalic stability and length of actien of that
compound, the age, body weight, general health, sex, diet, mode and time of
administration, rate of excretion, drug combination, the severity of the particular

condition, and the individual undergoing therapy.

Hence, the term "administered” includes but is not limited fo delivery by a mucosal route,
for example, as a nasal spray or aeroasct for inhalation ar as an Ingesiable salution; a
parenteral route where delivery is by an injectable form, such as, for example, an

intravenous, inframuscular or subcutaneous rouvte.

Such tablats may contain excipients such as microcrystalline ceflulose, lactase, sodium
citrate, calgium carbonate, dibasic calcium phosphate and glycine, disintegrants such as
starch (preferably corn, potato or tapicsa starch), sodium starch giyeollate,
croscarmeiiose sodium and certain complex silicates, and granuiation binders such as
nelyvinyipyrrolidone, hydroxypropylmethyl csiiulose (HPMG), hydroxypropyleeliulose
{HPG}, sucross, gelatin and acacia. Additionally, [ubricating agents such as magnesium
stearate, stearic acid, glyceryl behenate and talc may be included.

Solid compositions of a similar fype may alsc be employed as fillers in gelatin capsules.
Preferrad excipients in this regard include lactose, starch, a cellulose, milk sugar or high
malacular weight polyethylene glycols. For aqueous suspensions andfor elixirs, the
compounds of the invention may be combined with various sweetening or flavouring
agents, colouring matter ar dyes, with emulsifying andior suspending agents and with

diluents such as water, ethanol, propylene_glycol and glyeerin, and combinatiens thereof.

The compaunds of the inventian can also be administered parenterally, for example,

intravenously, intra-arterially, intraperiionzally, intrathecally, intraventricularly,

JP 2004-502670 A 2004.1.29
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intraurethrally intrastamally, intracranially, intramusctiarly or subcutanecusly, or they
may bo administarad by infusion techniques. In acdition, they may be administered in
the form of an implant. For such parenteral administration they are best usad in the form
of a sterile aqueous salution which may contain other substances, for example, anough
salis or glucose to make the selufion isotonic with bload. The aqueous sclutions should
be suitably buffered (preferably to a pH of from 3 1o 9), If necessary. The preparation of
suitable parenteral formulations under sterile conditions is readily accomplished by
standard pharmaceutical techniques well-known 1o those skilled in ihe arl. Parenteral
formuitations may be formulated for immediate-, delayed-, modiffed-, sustained-, dual-,

controlled-release or puisatile delivery.

The following desage levels and other dosage levels herein are for the average human
subject having a weignt ranga of about 55 1 70 kg. The skilled persan will readily be
abie to determine the dosage lavels required for a subject whase weight falls outside this
range, such as children and the siderly.

Far oral and parenteral administration to human patients, the daily dosage leval of the
compounds of the invention or salts or solvates thereef wilt usually be from 10 ta 1000

mg {in single or divided doses).

Thus, for sxample, tablets or capsules of the compounds of the invention or salts or
solvates thereof may contain from & ta 1600mg, such as 5 mg to 500 mg of active
campeound for agministration singly of two or more at a time, as appropriate. The
physician in any event will determine the actual dosage which will be most suitable far
any individual patient and it will vary with the age, waight and responsa of the particular
patient. The above dozages are exemplary of the average case. There can, of course,
ke individual instances whete higher or lower dosage ranges are mexited and such are
within the scope of this invention. The skilled person will also appreciate that, in the
treatment of certain conditions (including FSDY, ¢ampeunds of the invention may be

taken as a single dose on an “as required” basis (i.e. as nesded or desired).

The campounds of the invention can also be administered intranasally or by inhatation
and are conveniently deliverad in the form of a dry powder irhaler ar an aerosol spray
prasentation from a pressurised container, pump, spray or nebuliser with the use of &

suitabls propellant, e.g. dichlorediflucromethang, frichioreflioromethane,
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dichlorotetrafluorosthane, 2 hydrofluoroelkane such as 1,1,1,2-tefrafluarosthans {HFA
1344 [trade mark] or 1,1,1,2,3,3 3-heptafiuoropropane (HFA 227EA [trade mark]),
carbon dicxide or other suitable gas. In the case of a pressurised aerosel, the dosage
unit may be determined by providing & valve to deliver a metered amount. The
pressurised container, pump, spray or nebuliser may contain a sofution or suspension of
the active compound, e.g. using a mixture of ethano! and the propellant as the solvent,
which may additionally contain 2 lubricant, e.g. sorbitan triclzate. Capsules and
cartriiges (made, for example, from gelatin} for use in an inhaler or insufilator may be
formulated to cantain a powder mix of a compeund of the invention and a suitable

powder base such as lactose or starch.

Acrasal or dry powder formulations are preferably arcanged so that each metarad dose
or "puff* containa from 1 to 60 mg of a cempound of the invention for delfivery to the:
patient. The overall daily dose with an asrosgl will be in the range of from 1 to 50 mg
which may be administered in a single dose or, mere usually, in divided doses

thraughout the day.

Alternatively, compounds of the invention can ks adminstered in tha form of 2
suppasitory or pessary, or they may be applied topically {preferably to the genitalia) in
the form of a gel, hydrogel, lotion, salution, crear, ointiment or dusting pawder. The
compounds of the invention may also be dermally administered. The compeunds of the
invention may also be transdermaily administered, for example, by the use of a akin
patch. They may also be administered by the ecuiar, puimonary or rectal routes.

Ear ophthalmic use, compounds can ba formulated as micronised suspensions in
isotonic, pH adjusted, sterile saline, or, prafarably, as solutions in isetonic, pH adjusted,
sterile saline, optionally in combinatian with a preservative such as a benzylalkonium

chioride, Alternatively, they may be formulated in an cintment such as petrolatum.

For application topically 1o the skin (preferably to the ganitalia), compounds of the
invention can be formulated as a suiteble ointment containing the active compound
suspended or dissolved in, for example, a mixture with cne or more of the fallowing:
mineral ofl, liquid petrolatum, white petrofatum, prapylena glycol, palyaxystiylene
palyoxypropylene compound, emulsifving wax and water. Alternatively, they can be

formutated as & suitabie lotion or cream, suspenged or dissolved in, for example, a

JP 2004-502670 A 2004.1.29
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mixture of ene or more of the following: mineral oil, sorbitan monostearate, a
polyethylens alycal, liquid paraffin, polysorbate 80, cety! esters wax, cetearyl alcohal, 2-
octyidodecanol, benzyl alcohol andg water.

The compounds of the invention may aisa be used in combination with a eyclodextrin.
Cyclodextring are knewn to form inclusion and non-inclusion complexes with drug
molacuies. Formation of & drug-cyclodextrin complex may modify the solubility,
dissolution rate, bioavailability andior stability property of a drug molecule. Drug-
cyciodextrin complexes are geperally useful for most desage forms and administration
routes. As an alternative ta direct complexation with the drug the cyclodexirin may be
used as an auxifiary additive, &.9. as a carrier, diluent or solubiliser. Alpha-, beta- and
gamma-cyclodextring are most commuonty used and suitable examples are deseribed in
WO-A-91/41172, WO-A-94/02518 and WO-A-08/55148.

In a preferred emboediment, the sompounds of the invention are defiverad systemicaily
{such as grally, buccally and sublingually). more preferably orally. Preferably such
systemic {most preferably oral) adminisiration is used to treat female sexual dysfunction,
preferably FSAD,

‘Thus in a particularly preferred embadiment, there is provided the use of the compounds
of the invention in the manufacturs of a systemically delivered {preferably orally
delivered) medicament for the treatment or prophylaxis of F80, more preferably FSAD.

A preferred oral formulaticn uses immediate relcase tablets; or fast dispersing or
dissolving dosage formulations (FDDFs).

It & further preferred embodiment, the compounds of the invention are administered

iopically, preferably directly to the female genitaita, especially the vagina.

Since NEP is present througheut the bady, it is very unexpected that the compounds of
the invention can be administerad sysiemicaily and achieve a therapeutic response in
the female genitatia without provoking infajerable {adverse) side effects. Thus in the in
vivo {rabbit) results hereafter, the compounds of the invention administered systemically
increased genital blood flow, upon sexual arcusal {mimiced by pelvic nerve stimulation)

without adversely affecting cardiovascular paramsters, such as causing a significant
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nypolensive or hypertensive,

Preferably the campounds of the invention are administered for the treatment of FSD in
the sexually stimulated patient (py sexual stimulation we mean to include visual, auditory
or factile stimulation). The stimulation can be hefore, after or during said administration.

Thus the compounds of the invention enhance the pathways/mechanisms that undetlie
sexual arousal in the female gentialia restoring or improving the sexual arousal response

to sexual stimulation.

Thus a preferred embodiment pravides the use of a compound of the invention in the:
preparation of a medicament for the treatment or prophyaxis of FSD in the stimulated

patient.

For veterinary use, a compound of the invention, is administered as a suitably
acceptable formulation in sccordance with normal veterinary practice and the veterinary
surgzon will determina the dosing regimen and route of administration which will be most

appropriate for a particular animal.

The following formulation examples are illustrative cniy and are not intended to limit the

ecope of the invention . “Active ingredient” means a compound of the invention.

Farmulation 1: A tablet is preparad using the following ingredients:

weight/mg
Active ingredient 250
Cellulose, microerystaline 400
Silicon dioxide, fumed 40
Stearic acid 5
Total 665

the components are blended and comprassed to form tablets.

Formulation 2: An intravenous formulation may be prepared as follews:
Active ingredient 100mg
Isotonic saline 1,000mi
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Typical formulations usaful for administering the compounds of the invention topically to

the genitalia are as follows:

Formualtion 3: A spray
Active ingredient (1.0%} in isopropanol {30%) and water.

Fonnuiation 4: A foam

Active ingredient, acetic acid glacia!, benzoic acid, cetyl alcohol, methyt
parahydroxyhenzoate, phospheric acid, polyvinyl alcohol, propylene glyco!, sodium
carbexymethylcelluloss, stearic acid, diethyl stearamide, van Dyke perfume Ne. 5304,

purified waler and isobulane.

Formulation 5: A gel
Active ingratient, dacusate sodium BP, isopropyl alcohol BF, propylens glycol, sadium
hydroxide, earbomer 934P, benzaic acid and purified water.

Formulation &: A Cream

Active ingredient, benzoic acid, cetyl alcohal, lavender, compound 13081,
methyiparaben, propylnaraban, propylene giyeol, sodium carboxymethylceliulose,
sadium launy! sulfate, stearic acid, triethanaimine, acetic acld glacial, castor ofl,
potassium hydroxide, sorbic acid and purified water.

Formulatian 7: A pessary
Active ingredient, cetomacrogol 1000 BP, citric acid, PEG 1500 and 1000 and purified

water.

The invention additionally inciudes:

{0 A pharmaceutical compesition including a compeund of the invention, togsther
with & pharmaceLticatly acceptable excipient, diluent or sarrier,

)] A campound of the invention for use as a medicamant.

{iiiy A methag of traating FSTin a mammal induding treating sald mammal with an
gifsctive amount of a2 compound of the invention.

[0%] Ah FSD treating pharmaceutical composition comprising 2 cnmppund af the
inventian together with a pharmaceutically acceptable exciplent, diluent or carier.

V) A compound of the inventien for treating FSD.
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The invention is Alustrated by the following nen-iimiting examples in which the following
abbreviations and definitions are used hersin below and slse threugheut the

specification:

Arbacel® filker agent

br broad
Boo tert-butaxycarbonyl
cDl carbonyldimidazoie
3 chemical shift
d doublet
A heat
Dl dicyclohexylcarbadimide
DG dichloromethane
DMF N, N-dimethylformarnide
DMPU 1,3-dimethyl-3,4,5,8-tetrahydro-2{ 1 H}-pyrimidinone
DMsQ dimethylsulfoxide
ES” slectrospray ionisation pesitive scan
ES clectrospray ionigation negative scan
Ex Example
h hours
HMPA hexamethyiphosgheramide
HOBt 1-hydroxybenzotriazole
HPLC high pressure liquid chromatography
miz mass spectrum peak
min ninutes ’
4% mass specirum
NMR nuclear magnetic resonance
Prec precursor
Prep preparation
q quartet
singlet
t triplet
Tf triftuoromethanesuifonyl
TFA trifilorcacetic acid

2004-502670 A 2004.1.29



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 |

(228) JP 2004-502670 A 2004.1.29

WO 0ZMZ513 PUL/TROLDIZNS
&1
THF tetrafydrofuran
TLC thin layer chromatography
TMEDA NN N N-tetramethylethylenediamine
TS thermospray ionisation positive scan
WSCDI 1-(3-dimethylaminopropyl)-3-athylcarbadiimige hydrochloride

H Nuclear magnetic resonance {NMR) spectra were in all cases consistent with the
proposed structures, Characteristic chemical shifts (5) are given in parts-per-million
downfieid from tetramethylsilane using conventional abbreviations for designation of
major peaks: e.g. s, singlet; d, doublst, t, triplet; g, quartet; m, multiplet; br, braad.
The following abbreviations have been used for comman sotvents: GDCly,
deuterochloroform; DMSQO, dimethylsulphexide. The abbreviation psi means pounds per
square inch and LRMS means low resolution mass spectrometry. Where thin laysr
chromatography (TLC) has been used # refers to silica gel TLC using silica gel 60 Fas
plates, Ry is the distance travelled by a compound divided by the distance travelled by
the salvent frent on g TLC plate.

The powdsr X-ray diffraction {PXRD) patterns were determined using a Siemens D5000
powder X-ray difiractometer fitted with a thetaheta goniometer, automatic baam
divergence slits, a secondary monochromator and & scintiitation counter. The specimen
was rotated whilst being iradiated with copper K-alphal X-rays (Wavelsngth = 1.5046
Angstroms) filtered with a graphite monochramator (1 = 0.15405nm) with the X-ray tube
oparated at 40 KV/4DmA. The main peaks (in degrees 28) of the FXRD patlerns for the
various solig forms are lustrated.

Example 1
2-{{1-f1,5-Benzeodioxel-5-ylaminoicarbony!leyclopentylimethylipentancic acid
H,G
ey
HO k i a

Q
(e}

Trifiunroacetic acid (Srml) was added fo a sofution of the ter-buty! ester from preparation
34 {130mg, 0.37mmel) in dichloromsthane (5mf), and the solution siirred at room

temperature for 4 hours. The reaction mixture was concentrated under reduted pressura
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and the residue azeotroped with toluene and dichioromethane to give the tftle compound
as a clear oil, 112 mg, TH NMR (GDCl5, 400MHz) 3 0.83 (i, 3H), 1.22-1.40 (m, 3H),
1.50-1.72 {m, 8H), 1.95 (m, 1H), 2.10 {m, 2H), 2.19 (m, 1H), 4.30 {m, 2H), 5.93 (s, 2H),
5.99 (bs, TH). 6.74 (m, 3H); LRMS: m/z 380 {(MH").

Examples 210 9
Compounds of formula lc, i.e. compounds of general formula | where R1is propyl, were
prepared from the ceorresponding ferf-butyl ester following a similer procedura to that
gescribed in Example 1 from the precursar indicated.
M2
i

o TR

e

a
-

[Ex_[Pres Data

127 [Prep |0 "H NMR (CDCH, 400MHz) 5: 0.81 (s,
5 - 3y, 1.17-2.04 (m, 14H), 2.27-2.38
{m, 1H), 2.64-2.80 {m, 2H), 3.20-2.31

{m, 2H), 4.60-4.72 (m, 1H), 5.87 (d,
1H), 7.03-7.18 (m, 4H). LRMS . miz
343.8 (M.
32 | Prep |0 ] o H NMR {CDCl,, 400MHzZ) & 0.90 @,
3% "‘"( )/ * 3H). 1.30-1.42 (m, 4H), 1.56-1.81 (m,
N—{ TH), 2.18 {m, 1H), 2.30 {m, 1K), 2.42
{m, 1H}, 2.55 {m, 1H), 2.51 (s, 3H).
LRMS : m/z 324 (MH). Mp 184-186°
C; Anal. Found: C, 85.60; K, 7.22, N,
12,61, GyHxMy045 requirss C, 55.36;
H, 7.14; M, 12.81%,
& |Prep |0 s T NMR (COC, 400MHz) & 0.92 {t,
37 “-« Y\CH- 3H), 1.35 {t, 3H), 1.26-1.80 {m, 11H),
N “ | 2.20-2.50 (m, 4H), 2.95 (q, 2H), 12.10
{bs, TH); LRMS : m/z 339.8 (MH*)
Anal. Found: G, 56.46; H, 7.46; N,
12.36. C gHysNC,S Foquires C, 56 .62,
. . H, 7.44; N, 12.37%.
& Frep |1 5 _on TH NMR (CDC,, A00MHzZ) 5: 0.80 (1,
ag \( ?/ * 3H), 1.20-1.70 {m, 11H}, 1.90-2.20
N {m, 3H), 2.25 (m, 1H), 270 (s, 3H),
4.75 (m, 2H). 7.10 {bs. 1H).
L LRMS : miz 340.8 {MH"}
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Prec

Data

Prep
39

i8] =1
=
I
=
o

'H NMR {GDCI,, 400MHz) &: 0.88 {t,
3H}, 1.25-1.40 (m, 3+, 1.41-1.70 (m,
8Hj, 1.62 {m, 1H), 2.00-2.18 (m, 2H},
2.38 (m, MH), 2.42 {t, 2H), 2.80 {d,
3H), 3.40-3.80 (m, 2H), 6.50 (bs, 1R),
6.74 (bs, 1H). LRMS : m/z 313.2
(MH"}

Prep |6 o
40

TH NMR (COCh, 400MHz) 5: D85 {t,
3H), 1.9 {2, 3H), 1.24-1 68 (m, 14H),
1.89-2.10 (m, 5H}, 2.30 (m, THY, 2 47
(m. ZH). 2.95 {m, 1H), 3.35 {m, 1H),
2.63 (m, 2H}, 4.20 {m, 1H), 5.56-6.70
(m, TH).

LRMS : miz 353.1 (MH)

Prep [0 o
41
NH,

'H NMR {CDCl,, 400MHz) 5: 081 (t,
3H3, 1.20-1.39 {m, 3H), 1.41-2.10 {m,
1H}, 2.80 {m, 1H), 4.35 {m, 17H), 5.81
{d, 1H), 6.30 (bs, 0.5H), 6.43 (bs,
0.5H), 7.40 (bd, 0.5H), 7671 {bd,
0.5H).

LRMS : mi/z 339.8 (MH")

Prep | D ., Buiyl
32 1
o Ny

"H NMR (CDGl,, 400MHz) 5: 0.84 (m,
GH), 1.08-2.08 (m, 20H), 4.2 {m,
1H), 5.85 (4, 1H}, .43 5, 1H), 780
{d, 1H).

LRMS * miz 409.5 (WH')

1 = additionally purifi

acetate:pentane as sluant.

=d by column chromatography on silica ge! using ethyl

2 = additionally purified by column chromatography on silica gel using

dichloromethane:methanol as eluant.

3= recrystallised from sther

JP 2004-502670 A 2004.1.29
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Example 10
2-4[1-({{2-{ 1H-Indol-3-y/\ethyllamingicarbonylicyclopentylimethylioentanoic acid
Hﬂ
H
N
HO
o !
o N

Trifluoroacefic acid (2 61ml, 33 9mmol) was added fo a solution of the ferf-tutyl ester
from preparation 44 (482mg, 1.13mmol) and anisole (1.22mi, 11.3mmol} in
dichloromethane (4mf}, and the reaction stirred at room temperaturs for 4 hours. The
mixture was washed with water, then brine, dried {MgSQ,), concentrated undar reduced
pressure and the residue azeofroped with toluene. The residual brown cil was purified by
column chremategraphy on silisa gel using dichicremethane:methanal (95.5) as efuant,
and re-columned using an elution gradient of sthyl acstate:pentane (30:70 1o 50:50) to
afford the title compound as a de=ar foam, 136mg, 32%; THNMR (CDCL, 400MHz) &
0.82 (s, 3H), 1.16-1.77 (m, 12H), 1.78-2.03 (M, 2H}, 2.36 (m, TH), 2.97 (m, 2H), 3.61 (m,
ZH), 5.83 {m, 1H), 7.04 (s, 1H), 7.08-7.23 {m, 2H), 7.38 {d, tH), 7.61 (d, 1H}, 815 {m,
1HY; LRMS @ m/z 371.8 (MH").

Exampls 17
2-41-{{[{38)-1-Berzylpyrralidinyllarmina)carbonyleyciepentyImethylipantancic scid

Hat:
: j
N
o

A salytion of the ferf-hutyl ester fram preparation 45 (70mg, 8.18mmol} in frifiucreacetic
acid (1ml) and dichlpromethane {1ml) was stirred at reom tamperature for 2 hours. The
reastion was caoncentrated under reduced pressure and the residug azeotroped with
dichloromethans, The restidue was partitioned batween water (1ml) and efbyl acetate
(Smly, and the pH of the agueous layer adjusted ic 6 vsing sociunt bicarbonate soiution
The layers were separated, the organic phase dried (Na,80.), evaporated under
reduced pressure and ihe residue azeotroped with dichloromethane 1o give the title
compound as a beige foam, 45mg, 73%; "H NMR (CDCl;, 400MHz) &: .84 {t, 3H), 1.20-
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2.95 (m, 19H), 3.52 (m, TH), 3.75 {m, tH), 3.95 im, 1H), 4.25 (m, 1H), 4.45 (m, 1H),
.96 (bs, 1H), 7.39 tm, 5H): LRMS : miz 387 (MH"); Anal. Found: C, 61,41, H, 7.62; N,
8.00. CpHy MO, CH,Cl, raquires C, 81.14; H, 7.70; N, 5.94%.

Example 12
-11-{{[1-{Hydroxymethylicyclopgentyilaming ohyleyclapentyll-methylipentancic acid

o oH
A solution of the terf-butyl| ester from preparation 33 (38mg, 0. tmmol) in trifluorcacetic
acid (2mi} and dichioromathane (2ml} was stimad at room temperature for 2 hours. The
reaction was cancentratsd undsr reduced pressure and the residus azectroped with
teluene and then dichloramethane to give a colouress gum. This was suspended in a
solutinn of potassfum carbonate (50mg, D.3mmol) In mathansl, and the mixture stirred
for 2 hours at reom temperature. The methanol was removed under reduced pressure,
the residual aqueous mixtiura dilted with water (20ml}, and acidifed to pH 2 using 2N
hydrochloric acid. This salution was extracied with ethyl acetate (2x20ml}, and fhe
combined orpanic solutions dried (MgS0,), and evaparated under reduced pressure 1o
give a clear oil, 32mg, §7%; 'H NMR (CDCL, 400MHz) 8. 0.88 {1, 3H), 1.20-1.40 (m, 3H},
1.41-1.80 (m, 17H), 2.01-2.20 (m, 2H), 2.40 (m, 1H}, 3.71(dd, 2R), 5.80 (b5, 1H); LRMS
- miz 3261 (MH").

Example 13
Cig-2-4[1-H[4-(Hydroxymethylicyclohexyllaminotcarbenvlicyglapentyllmethvi} pentansic
acid
H:)
HO
o)
Q OH

The title compound was obtained as a colourless gum in 68%, from the fert-buty! ester
from preparation 43, following the procedure described in example 12, excopt the
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product was additionally purified by column chromatography on siica gel using
dichloromethane: mathano! (95:5) as the eluant; 'H NMR (CDCL, 400MHz) §: 0.87 {,
3H), 1.21-1.40 {m, BH), 1.52-1.70 {m, 15H}, 1.82-2.11 {m, 3H), 2.3¢ (m, 1H), 2.55 {d,
2H), 4.01 (m, 1K), £.90 {m, 1H); LRMS : miz 340.3 ( MH").

Example 14

ntanoic acid

HO. RN

[+]

Hydrogen chloride gas was bubbled through an ice-coid sclution of the fer-butyl ester
from preparation 47 (43mg, 0.105memol) in dichloromethane {10ml) for 20 minutes. Tha
solution was then stimed at room femperature for 3 hours. The mixture was concentrated
under reduced prassure and the residus azeotroped with dichleromethane {3x), to give a
glass-ke solid. The crude product was pusified by celumn chromatography on stica gel
using an etution gradient of dichloromethane:methianol (95:5 to 80:10) to afford the title
sompound, Gmg; 'H NMR (CDCl, 400MHz) 5: 0.81 (t, 3H), 1.20-1.36 (m, 4H), 1.41-1.59
(m, 7H), 1.79 {m, 4H), 1.90-2.10 {m, 3H), 2.30 (m, 1H), 2.38 (f, 2H), 3.30-3.60 (m. BH).
7.00 (bs, TH); LRMS : miz 351 (M-HY.

Example 15
2-101-I{{3-i( Dimethylaming)carponyllcyclahexyliaming)carbony! -cyclopentyimethy

pentznoic acid
CH,

HO e CH
Q
S AH,
The title compound was obtained as a safid in 85% yield from the tert-buty) ester from
preparation 42, foliowing a similar method fo that described in example 14, except that
dichloromethana:methanol:acetic acid (96:3:2) was used as the chromatographic eluant;
'H NMR {CDC},, 400MHz) d: 0.89 (t, 3H), 1.09-1.78 {m, 12H), 1.80-2.77 (m, 10H), 2.37
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(m, 1H), 2.68 {m, 1H), 2.95 (s, 3H}, 3.04 (s, 35), 3.83 (M, 1H), 6.06 (M, TH}; LRMS : miz
381 (MH*; Anzl. Found: €, 53.31; H, 847 N, 553 CpHyN0,;H0O reguires C, 63.29;
H, 9.61; N, 7.03%.

Exampie 18
2-I[14{{ 1R.2R)-2-Phenylcyclopropyllaminoi¢amonylicyciapentyl]-methyiipentanaic acid

CH,
MH‘ WQ
RO, A
% 8]

The titie: compound was obtained quantitatively as an orange gum from the ferf-butyl

ester from preparation 45, following a sirnilar procedurs to that described in exampls 14;
TH NMR (CDCY, 4000Hz} 5: 0.90 @, 3H), 1.12-2.14 (m, 17H}, 2.38 (m, 1H), 2.87 (m,
1HY, .15 (s, THY, 7.13 m, 3H}, 7.25 (m, 2H), LRMS : m/z 344.3 (MH*Y.

Example 17
2R-2-{11-({[5-{Cyclopropylmethyl)-1,3.4-thiadiazol-2-yllaminc}earbonyl)-

cyclopentyllmethylinentanoic acid

CH,

A solution of the tert-butyl ester from preparation 50 {83mg, D.15mmol} in trifluoraacetic
acld (2mf) and dichloromethane (2ml), was stimed at room temperature for 2 hours. The
mixturé was concentrated under reduced pressurs and the resicdue purified by column
chromatography on silica ge! using dichioromethane.metharol (85:5) as eluant to give
the title compound as a white foam. 46mg, B3%, "H NMR (CD,OD, 400MHz) 8: 0.38 {m,
2H), 0.62 (m, 2H), 0.82 (t, 3HY, 1.12 {m, TH), 1.28 (m, 2H), 1.38 (m, 1H), 1.52 (m, TH),
1.78-1.78 (m, 6H), 1.90 (m, TH), 2.23 (m, 4H}, 2.62 {d, 2H); LRMS: m/z 366.0 (MH"); [
Is = -7.76° (¢ = 0.08, methanol).
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Example 18

f‘ CH!
0

The tile compound was abtained as a white foam in 52% yield from the feri-butyl ester
from preparaticn 51, following & similar procedure to that described in example 17; 1H
NMR (CD:0D, 400MHz) 8 0.82 (1, 38), 1.21-1.40 (m, 7H), 1 80 (m, 1H), 1.60-1.77 (m,
THY, 1.88 (m, TH), 2.23 (m, 4H), 362 {q, 2H); [0, = -5.08° {o = 0.25, methanal).

Example 19
2-{{1-[(3-Pyridinylaminoicarbonylleyelopentylimethylipentancic acid
CH,

H
HQ. N
2 'N
a] © R,

A mixture of the benzy ester from preparation 52 (130mg, 0.33mmol} snd 10%
palladium on charcoal (20mg) in 85% agueaus ethanc! (3ml) was hydrogenated at 15psi
and raom temperaturs for 2 hours. The reaction was filtered through Arbocel®, washing
through with ethanol, and the fittrate evaporated under reduced pressure. The residual
gum was purified by column chromatography on silica gel using
dichloramethane:methanol {95:5) as eluani to afford the title compound, 103mg, 83%. 'H
NIMR (CDCl, 400MHz) 52 0.90 it, 3H}, 1.28 {m, 2H), 1.44 (m, TH}, 1.58-1.82 {m, 8H},
2,18 (m, 1H), 2.39 {m, 2H), 2.52 (m, 1H), 6.88 (M, 1H), 7.67 {m, 1H}, 7.82 {d, 1H), 8.38
{d, 1H), 9.78& (5, 1H); LRMS : m/z 305 (MH").

JP 2004-502670 A 2004.1.29
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Example 20
24 (1-{{4-Butyl-2-pyridinyliaminolcarbonylicyclopentylimethyilpentancic acid

CH, CH,
HDM H =
S

The titie compound was cbiained in 92% yield from the benzyl ester from preparation 55,
fellowing & similar procedure to that described in example 19; 'H NMR (CDCl,, 400MHz)
& 0.90 [m, 6H}, 1.28-1.50 {m, 5H), 1.58-1.81 (m, 10H}), 2.20 (m, 1H), 2.40 {m, 2H}, 2.58
(m, 3H), 6.70 (d, 1H}, 7.68 (d, 1H), 8.22 (s, 1H), 8.20 (bs, 1H).

Example 21
2-{{1-[{3-Banzylanilinc}carbonyllcyclopentyiimethyljpentanoic acid
Hy

R

RO RGRe

A mixturg of the benzy! aster from preparation 53 (1.3mg, 2.47mmo!} and 5% paliadium
on chareoal {130mg} in water {10ml) end ethanol (40ml) was hydrogenated at 30 psi and
room temperature for 2 hours. The reaction mixiure was filterad through Arbocel®, the
filtrate concentirated under reduced pressure, and the residue triturated with
dichlorormethane. The residual gum was triturated with ether, then hexane, and dried at
50°C, to give the title compound as a salid, 0.79g, 81%; "H NMR (CDCL,, 300MHz} 5:
.95 {t, 3K, 1.24-1.51 {rm, 3H), 1.58-1.80 {m, TH). 1.B8 (dd, TH), 2.15 (m, 2H}, 2.24 (m,

1H), 248 (m, 1H), 4.08 {s, 2H), 8.98 {d, TH}, 7.24 {m, 6H}, 7.40 (m, 3H); Anal. Found: C.

75.48; H, 7.76; N, 3.59. CypHaNOC,0.28H,0 requires C, 7544, H, 7.88; N, 3.51%.

JP 2004-502670 A 2004.1.29
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Example 22

methyl|pentancic acid.

HC: ™y
o
a N 5

The title compound was oblained as a white foam in 51% yield frem the benzyl ester
from preparation 56, following a similar procedure to that described in exampfe 21,
except the product was purified by coiumn chremaiography on silica gel, using ethyl
acetate as eluant; *H NMR (CDCI, 300MHz) 8 0.96 (t, 3H}, 1.28-1.80 {m, 12H}, .01
(m, TH), 2.30-2.52 {m, 2H), 5.02 (dd, 2H), 6.68 {d, 1H), 7.27 {m, 5H), 7.70 {s, 1H), 8.34
(s, 1H): Anal. Found: €, 68.52; H, 7.41; N, 6.51. CaaHiah:04:0.25H,0 requires C, 69.45;
H, 741, N, 875

Example 23
gis-2-({1-]({4-[{Dimethylamincjcarbonyllovatohexyllaminc)carbonyl]-
eyglotentyimethvlipentanaic acid

MG

HO O KIDHn
a
s 'u."/"'\

o]

aH,

A mixture of the banzyl ester from preparation 58 (150mg, 0.32mmol) and 18%
paliagium on charcoal (20mg) in water {0.3ml} and ethanel (3.5m4) was hydragenaied at
15 psi and room temperature for 3 days. The reaction mbaure was filtered through
Arborel®, and the filtraie concentrated ynder reduced pressure. The residual gum was
purifiest by column chromatography on silica gel using dichloromethane methano! (95:5)
as eluant to afford the title compound, 85mg, 65%; *H NMR (CDCE, 400MHz} 5: 0.84 (&,
3H), 1.79-1.86 {m, 18H), 2.01-2.23 {m, 4H}, 2.37 {m, 1H), 2.62 {m, TH), 286 {s, 3H},
3.03 {5, 3H), 2.93 (m, TH}, 593 {m, 1H); LRMS - miz 381.8 (MH'}; Anal. Found, C,
63.81; H, 8.58; N, 6.99, CypHyeN,040.2CH,Cl,requires €, 64.06, H, 9.23; N, 7.05%.
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Exampls 24

cis-2-{{1-T({4-[{Methylaminc)carbonyilcyslohexyliamino}carbonyllcyclopantyl}-

methylipentanoic acld

The title compound was obtained as a white solid in 34% yield from the banzyi ester
from preparation 53, following the procedure described in example 23; "H NMR (CDG,
300WHz) 5: 0.90 {1, 3H), 1.26-2.02 {m. 20H), 2.49 (m, 3H), 2,39 {m, 1H}, 2.82 (d, 3H),
4.00(m, 1H), 5.66 (m, 1H}, 6.00 (d, TH} LRMS : m/z 365 (M-H).

Example 25

A mixture of the benzy! esier from preparation 54 {850mg, 1.76mmal} and 5% palladium
on charceal (100mg) in 20% aoueous ethanol {30m1) was hydrogenated at 30 psi and
room temperature far 2 hours. The mixture was filkered through Arbocel®, the filtrate
evaporated undar raduced pressure, and the tesidue azeotroped with dichloromethane
ta give the titie compound as a foam, 0.683g; "H NMR (GDCl;, 300MHz) 5: 0.92 {t, 3H),
1.80-1.83 {m, 14H), 2.07 (m, 1H), 2.42 (m, 3H), 3.82 (s, 2H), 7.16-7.38 (5H), 7.80 (s,
1H), 848 (s, TH), .59 (s, tH}, 8.82 (s, TH): Anal. Found: G, 72.28; M, 7.70; N, 5.80.
CoHsoN, 050 25H,0 requires C, 72.24; H, 7.70; N, 7.02%.

JP 2004-502670 A 2004.1.29
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Example 26
2-(1-({1-Benzyl-2-oxo-2-[{3-pyridinyisuffony)}aminolethwvl jamina)-

carbonylleyclopentyllmethylipentanaic acid.

o A

A mixiure of the benzyi ester from preparation 57 ($18mg, 1.52mmal) and 10%
palladiunt on charcoal (8Dmg) in watsr (10ml) and ethanal (50ml) was hydrogenated at
50 psi 2ng room temperature for 4 % hours. Tle analysis showed starting material
retnaining, so additional catalyst (70mg) was added, and the mixture hydrogenated for a
further 18 hours. Tle analysis, again shawed starting matetial remaining, sa further
catalyst (70mg) was added, and hydrogenatien continued for an additional 8 hau(s. The
reaction mixiure was filtered through Arbocel®, the filtrate evaporated under reduced
pressure and the residue azeotroped with dichloromethane. The crude proaust was
purified by column chromatography on sidca ge! using an elution gradient of
dichloromethane acetic acid:ethano! (9%:1:0 ie 79.1:0.9:20) to afford the title compound
as a white foam, 271mg, 35%; "H NMR (DMSGd,, 300MHz) §: 0.76 (m, 3H), 0.96-1.42
{m, 11H), 1.61-1.88 {m, 4H), 2.75-3.02 {m, 2H), 4.45 {m, 1H}, 7.20 (m, BH}, 7.62 (M,
1H), 824 {m, 1H), 8.83 (s, 1), 9.01 (s, 1H}, 11.88 (bs, 1H), 12.70 (bs, 1H); IR (KBr
disc) 1185, 1195 (m}, 1458, 1516, 1640, 1704, 287C. 2930, 2860 (s).

Example 27
2-({1-[({2-[{Phenylsulforyiamino]ethyliaminoicarbonvllevclopentyll-methylipentanoic

WG
: <3
il \\S/©
o ey
I
G
)

acid

JP 2004-502670 A 2004.1.29
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A mixture of the amine from preparation 61 (235mg, 0.72mmol), kenzenesulphonyl
chionida (127mg, 0.72mmol} and tristhyfamine (150ut, 1.08mmal) in dichioromethane
(8ml} was stirred at room temperature for 2 days. The mixture was concentrated under
reduced pressure and the residus purified by column chromatography on silica get using
athy! acetate:pentane {30:70) as eluant to give a clear oil. This was then dissolved In
trifluaroacetic acid (3ml} and dichloromestharie (3ml) and the solution stirred at room
temperatura for 6 haurs. The mixture was concentrated under reduced pressure and the
residue azaotroped twice with toluene. The srude produst was purified by column
chromatagraphy on sifica gel using ethyl acetate:pentane {30:70} to afford the title
compound as a clear oil, 204mg, 69%; 'H NMR (CDCl,, 400MHz) 5: 0.84 (t, 3H), 1.22-
1,43 {m, 4H}, 1.43-2.18 {m, 10H), 2.36 (m, 1K}, 3.11 {m, 2H}, 3.20-3.31 (m, 1H), 3.42-
3.53 (m, 1K), 6.13-6.24 {(m, 1H}, 7.42-7.585 (m, 3H}, 7.84 {m, 2H); LRMS : m/z 411.8
{MH*}; Anal. Faune: €, 57.26; H, 7.40; N, 8.61. C,)HN.0.S requires C, 57.18; H, 7.22,
N, 5.62%.

Example 28
2-{{1-[{{>-[{Ben=ylsulfonylyaminolethyllamine)carbonyicyelobentylt-methvlipentanoic

acid
HC
9
! N
HO S N
H o
o]
o

The tifle compound was obtained as a clear ¢il in 97% yield, from the amine frem
preparation 61, following the procedura described in exaraple 27, 'H NMR (CDCL,
300MHz) & 0.87 {t, 3H), 1.18-1.72 (m, 11H), 1.80-1.98 (m, 1H), 2.00-2.16 {m, 2H), 2.27-
2.38 (m, tH), 2.82-3.21 (m, 3H}, 3.23-3.29 (i, 1H), 4.25 (s, 2H), 5.80-6.06 (m, 1H), 6.38
{m, 1H}, 7.28-7.43 (m, 5H); LRMS : m/z 425.8 (MH").
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Example 285
2R)-2-[(1-{[{5-Ethyl-1.3 4-thiadiazro-2-yhamin rbony(ieyclopentvly methyllpentapoic

acid

and

Example 30
25)-2-{(1-4[{5-Ethyl-1.3 4-thiadiazok-2-yl}aminplcarbonyficyclopentyl) methyllpentancic

HC
HOMH 8 e

The acid from Exampie 4 (824mg} was further purified by HPLG using an AD calumn

acid

and using hexane:iso-propanal:trifivoroacetic acid (85:15:0.2) as eluant to give the title
campound of example 29 as a white foam, 400mg, $9.6% ee, 'H NMR (CDCI,, 400MHz)
& 0.90 {t, 3H}, 1.36 {m, 6H}), 1.50-1.80 (m, 2H), 2.18 {m, 18), 2.30 (m, H), 2.44 (m,
1HY, 2.60 (m, 1H), 2.98 (g, 2H), 12.10-12.30 (bs. TH), LRMS : m/z 338 (MH), [u]; = -8.0
2 (¢ = (.1, methanol}, and the title compound of example 30 as a white foam, 386mg,
95% ee, 'H NMR (CDGl, 400MHz) § 0.90 {t, 3H), 1.38 {m, 6H), 1.50-1.72 {m, 8H), 2.1¢
tm, 1H), 2.38 (m, 1H), 2.44 (m, 1H), 2.50 (m, 1H), 2.98 (g, 2H), 12.10-12.27 (bs, TH)
LRMS: miz 338 (MH); and [éu]., = +3.8° (c = 0.1, methanol}.

Alternatively, Example 29 may be prepared as foilows:

Ta & solutien of the product from Preparation 51a (574 g, 1.45 mal) in dichieremethane
{2.87 L) was added friflucroacetic acid (171 5 L) over & period of 50 minutas with cooling
at 10 °C. Aftar addition was complete, ihe reaction was allowed to warm te ambient
temperature with sfirring under a nitrogen atmosphers for 24 hours. Deionised water (2.6
L} was then added, The reaction mixture was then washed with deionised water (3 x 2.6
). The dichioromethane layer was concentrated to a volume of approximatety 1 L to

JP

2004-502670 A 2004.1.29
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give the crude titte compound (436 g, 1.28 mal, 96% yield} as a solution in
dichlaromethane. A purified sample of the title compound was obfained using the
following procedure. To a dishloromethane solution {2.34 L) of the ¢rude product, that
had been filtered to remeve any particulate contamination, was addad isopropyl acetate
{1.3B L). Tha resultant mixfure was distilled at atmospharic prassure whilst being
simultaneously replaced witit isopropyl acefate unitil the solution temperature reached 87
°C. Tha heating was stoppsd and the solution was allowed fo copl to ambient
temperature with stirring for 14 hours to give a cioudy brown solution. The agitation rate
was then increased and crysiallisation commenced. The suspension was then allowsd to
gran_uiate for 12 hours af ambient temperature. The resultant suspension was then
cooled to 0 %G for 3.5 hours and the salid was then collacted by filtration. The filter cake
was then washed with isapropyl acetate {2 x 185 ml, then 2 x 80 ml} and the solid was
dried under vacuum at 40-45 °C for 18 hours to give the title compound (802 g, 0.18 mel,
70% yield} &s a cream coleured, crystalline solid; m.p. : 130-138 °C; LRMS (negative
APCI} : miz [M-H] 338, 'H-NMR (CDCl;, 300 MHz} $: 0.82 (¢, 3H), 1.27-1.52 (m, 7H),
1.62-1.88 (m, 8H), 2.11-2.27 {m, 1H), 2.27-2.37 (m, 1H), 2.42-2.55 (m, 1M}, 2.65 (dd,
2H), 3.00 (q, 2H), 12.25 (bs, 1H).

Example 28 may be puritied as foliows:

The title preduct from Example 28 was disalved in methanol. To this solution was addad
sodium methoxide {1 equivalent) in methanol {1 mlfg of Example 29) and the mixture
was siirred at room temperature for 20 minutes. The solvent was removed in vacue and
the residue was azestoped with ethyl acetate to give a brown residue. Ethyl acetate was
added and the solution fittared i¢ give a brown solid which was washed with terf-
butylmethyl ether {o give the crude sodium salt of Example 28, This crude product (35g)
was partitioned between water (200ml} and athyl acetate (350mi). Concentrated
hygdrochlaric acid (~7ml) was added until the pH of the aguenus layer was pHZ. The
agueous phase was washed with sthy! agstate (2 x 109mi). The combined layers were
dried using magnesium sulphate. The solvent was removed in vacus to give a light
brown solid {(31g). Ethyl acetate (84ml, émlig) and dilsopropyt ether (155mi. Sml/g) ware
added and the mixture heated to 68°C until a clear sofution was obtained (~30min}.
Upan cooling fo room temperature, crystallisation of the free acid ccoumed. After 30
minutes stiring at room temperature the product was cellected by filtration and washed

with ditsopropyl ether. The product was dried in a vacuum over at 50°C overnight.

JP 2004-502670 A 2004.1.29
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(20.2g, 61% recovery from the sedium salt.}; m.p. 135 degC (delermined using a Perkin
Elmer DSC7 at a heating rate of 20°C/minute}.

The main peaks (from 2 to 40 degrees 20} in the PXRD paltern are as foilows. The
PXRD was performed without reference ta an intsmal standard (e.g. sificon powder).
The peak positiohs are therefora subject to possible instrumental zero offset and sample

height errars.

Angle | Intersity JAngle Dintersity | Angle Intensity
= 2-Theta | % *2-Theta [% °2Theta | %
5.701 EX [50.421 364 128539 7.3
8808 112 20.425 7.1 136.002 _ 156.0
9305 8.6 21104 3.9 31.236 [
5.580 45 21.326 5.7 32.010 2.8
i10.038 | 253 21.733 100.0 32.510 80
10206 583 22160 487 33.106 13 \
Ti0.578 | 1.3 22816 |10.2 33.720 8.0 |
[10.984 122 3327|462 34.033 9.2 |
112,075 [ 103 73681 (64 34,288 12.4
| 13054 5.5 23960 95 34,846 85
,14.256 8.2 |24245 | 140 34827 5.2
| 15695 452 24722 |94 35.808 7.3
15316 [17.1 25505 158 6272|135
18418 8.5 25.779 10.5 36.633 121
16.608 [ 24.1 | 26.267 7.0 37.500 78
17.129 [ 165 26.724 20.4 37862 7|
17.605 208 26.890 704 38.281 6.5
18575 | 238 27 662 7.2 38.975 1.8
19786 | 14.0 28158 8.8

Saits of Example 29

Sodium Salts

a)  Lovier Melitng Farm
The title predust from Example 28 was dissolved in methanol (80mg in 2.5mis-
33mi/g). Sodium hydroxide (0.024mls as 19N solufion) was adged. On
evaparation of the methanol crystallisation of the sodium aalt oceurred, which
was used with no further purification. The salt was dried on high vacuum far 5
hirs to give 85my, guantitative yield, m.p. 214 degC (determined using a TA
instruments DSC2810 at a heating rate of 10°C/minute).

JP 2004-502670 A 2004.1.29
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The main peaks {from 2 to 40 degrees 26) in the PXRD pattern are as follews.
The PXRD was performed without refarence to an internal standard (e.g. silicon
powder). The peak positions are therefore subject 1o possible mstrumental zero
offset and sample height errors.

Angle Intensity { Angle Intensity | Angle intensity,
©2-Theta | % . ° 2-Theta | % * 2-Theta | %
7.748 92.8 15.814 14.0 25.995 15.4
8.380 178 16496 | 43.9 26.753 | 184
(8850 143 17340 [46.8 28.085_ | 204
6815 88 17.687 | 1000 28,883 | 199
(10043 (117 18220 1353 28737 | 167
11000 (132 18736 409 30327 (218
11.829 11748 19.754 | 375 31204 |28 |
12.258 [ 17.3 20258 |50 131728 1206 |
13.087 1180 20498 ;931 {34625 (197 j
13464 1723 21718 474 135394 243 |
13.808 134 | 22488 355 3018|228 |
14,640 14.3 23310 [28.9 | 37722 245 |
15187 271 | 2411|188 (39.304 | 206 |
[ 15468 21.4 25165 [ 1841 | |

Higher Meliing Form

The title product from Example 29 was dissolved in methanol {450mg in 15mi -
33mlig). Sedium hydrexids (1.33mls as 1N solutien) was added. The: methanol
was stipped using a rotavap ir vacyo to give a gum. The gum was azeotroped
pnce with isopropyl alceho! (8mls) to remave residual methanal end water before
= further pertion of 'sopropyi alcohol {15mis) was added. The mixiure was
heated until a hemogenous mixture was cbiained. On cooling crystallisation of
the sedium salt occurred. The mixiure was held at room temperature for 10
minutes. Tha salt w'as filterad off, washed with isaprapyl aicohal and dried in a
vacuum oven at 60°C for 30 min; 200mg of sodium salf was recovered, m.p. 252
deqC (determined using a TA instruments DSC2810 at a heating rats of
16°Clminute].

The main peaks (from 2 to 40 deérses 28} in the PXRD pattern are as follows.
The PXRD was performed withoul reference to an intemnal standard {¢.g. silicon
powdar). The peak positions are therefore subject o possible instrumental zero
offset and sampla height errors.

JP 2004-502670 A 2004.1.29
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Angle [ Intensity | Angle Intensity [ Angle Intensity
*2-Theta | % ° 2-Thata | % *2-Theta | %
3418 0.5 20.582 15 30.020 11
6.674 100.8 20.758 1.7 30.735 08
7.%94 .4 20.541 1.4 31.360 14
§.200 1.7 21.058 1.0 32.025 35
11.485 4 21.462 9.5 32.742 0.7
15.010 1.5 21.935 2.0 I55.072 Q7
153.337 0.8 22.965 0.6 33.723 12
16414 87 23.685 1.1 3.261 a7
+7.288 2.8 24,868 i.4 35.946 1.8
18.165 0.9 25.337 1.1 36,8238 07
18.867 1.4 25.733 1.8 37.484 07
19.330 0.8 26.124 0.9 38.5719 1.4

| 19.687 o3 28.826 0.9 38.801 1.3

| 20.068 18 28718 |18

The tifle compound of Example 20 mefabelysed to form (2R)-1-(2-{[({5-ethyl-1,3,4-
thiadiazal-2-vlaminclcarbonyipentylicyclopentanecarboxylic acid.
CH,

3

This compound was prepared as follows:

The product from Preparation 102 (430mg, 1mmol) was taken up in ethanol (5mis} and
meathano! {1m) and hydrogenated =t 20psi hydrogen pressure at room temperature for
2h. The mixture was then fillsred through a plug of Arbacel® and evaporated 1o a yellow
oil. This oil was purified by column chromatography using firstly 19:1, then 911
DCM:MeOH as eluant to provide the preduct as a clear ol (120mg, 35%); "HNMR
(400MH=, CDClLy) 0.88 (3, 3H), 1.20-1.88 {m, 13H), 1.80-2.03 (m, 1H}. 2.24-2.38 (m, 1H),
2.43-2.72 (m, 2H), 2.85 (4, 2H};, LRMS m/z 340.2 (M+H}.

JP 2004-502670 A 2004.1.29
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Example 31
R-23[1-({[2-{Hydrexymethyl)-2, 3-dihvdro-1/Linden-2-yifaming}carbonyl)-

clopentylimathyl}pentansic acid

and
HG
L HQ
HO.
0
Example 32

syclopentylimethylipantancic actd

2-{[1-{[2-(Hydroxymethyl)-2, 3dihydro-1H-inden-2-yljamino}carbanyl-
cyclopentyllmethylipentancic acid (WO 2110844, Exarnple 8} was further purified by
HPLC using an AD column and hexane:isopropancttriffucroacetic acid (80:10:0.1) as
€luant, to giva the title compound of Example 31, 89% ee, [o],=+10.4° (c = 0.067,
ethanol) and the title compound of Example 32, 82% ee, [a],= -10.8° (¢ = 0.043,
ethanal}.

Example 33
(2R)-2-[{1-{f{ 1-Benzyl-6-oxo-1 £-dihydre-3-pyridinyljaminojcarbonyl}-cyclopenty imeathyi)-
pentanaic acid
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1-{3-Dimethylaminopropyl)-3-ethyicarbodiimide hydrochloride (181mg, 1.0mmel), 1-
hydroxybenzatriazole hydrate (135mg, 01.0mimol), N-methylmoarpholine (1681,
1.5mmeol) and finally the amine from preparation 28 {150mgy, 0.69mmol) wers acdied to a
solution of the acid from preparafion 2 (284mg, 1.0mmol} in N,N-dimethytformamide
f8mi), and ths reaction stired at $0°C for 18 hours. The cooled selution was diluted with
ethyl acetate (S0ml), washed with waler (4x50m(} and brine (50mi), then dried (MgSO,)
and evaporated under reduced pressure. The crude produst was purified by
chromategraphy on silica gel. using ethyl acetate:pentane (30:707 to give a vellow ail,
181tmy. This intermediate was dissoived in dichloromethane (3ml) and trfluorcacetic
acid (3t and the sofution stirred at room temperature for 5 hours. The mixture was
concentrated under reduced pressure and the residue purified by column
chromatography on silica gel using dichlaromethane:methanot (95.5) as eluant to give
the litle compound as a foam, 77mg, 'H NMR (CDCY, 300MHz) 5 0.86 (1, 3H), 1.20-1.76
{m, 12H), 1.93-2.02 (m, 1H), 2.20-2 46 (m, 3R), 485 (d, 1H), 5.04 (d, 1H), 8.61 (d, 1H),
7.21 (m. TH), 7.50 (s, 1H), £.23 (s, 1H); LRMS : m/z 411.6 (MH)+; [alp =-3.8" (c =
0.052, ethanol).

Example 34

Ny

The tile compound was cbiained in 43% yieid from the acid from preparation 2 and the
amine from preparation 20, following a simifar procedure to that described in Examplo
33, "H NMR (CDCl,, 400MHz) 8: 0.80-1.00 {m, &), 1.22-1.84 (m, 18H), 2.03-2.56 (m,
3H), 2,77 (m, 1H}, 7.74 (. 1H), 8.08 (d, 1H), 8.23 (s, 1H}, 11.71 {brs, TH); LRMS : m/z
361.7 (MH}*, [o]g =-1.4° (c = 0.14, ethanal).
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Example 38

methoxybutanoic acid

HgC.\!O

HO i
oo
o <} X
0

A mixiure of the benzyl ester from preparation 62 (850mg, 1.64mmel), and 5% palladium
an charcoal (250mQq) in 40% aquecus sthanal {(21m), was hydrogenated at 20 psi and
roam temperature for 30 minutes. The reaction mixture was filtered through Hyflo®, and
ihe filtrate evaporated under reduced pressure. The residual foam was purified by
column chromatagraphy on silica get using dichlaromethane:methanof {97:5) as eluant to
give the fitls compound as a white foam, 550mg, 78%:; 'H NVR (DMSO-d, 300MHz) &
1.24-2.17 {m, 12H), 2.18-2.31 {m, tH}, 3.07 (s, 3H), 3.21 (t, 28), 5.08 (s, 2H), 6.63 (d,
1H), 7.23-7.41 (m, 5H), 7.72 {d, 1H), 8.24 (5, 1H); Anal. Found: G, 67.46; H, 7.18; N,
8.24, CpiHaMN O, requires C, 67.58; H, 7.09; N, 6.57%,

Examptle 36
3-L1-l{Gyclopentylamina)carbony|[cyciopeniyl}-2-[{2-methoxyethoxyimethyli-propancic
acid
C.
H'! \-T\

HE. i
I
A sclution of the feri-buty] ester from preparation 64 {320mg, 0.80mmol) in trifluereacetic
acid (2ml) and dichleromeathane (2ml) wa‘s stitred at roam tempsrature for 8 hours, The
mixture was concentrated under reduced pressure and the residus azeotroped twice
with folugne. The crude product was purified by column chrematography on silica gel

using dichloromethane:methanol (35:5} to give the title campound as a clear oil, 171mg,
62%: "H NMR (CDClg, 400MHz} 8 1.29-1.40 (m, 2H), 1.42-1.68 {m, 16H), 1.75 (dd, 1H),
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1.87-2.03 {m, 5H}, 2.84 {m, 1H), 3.34 (s, 3H), 3.43-3.52 (m, 3H}, 3.57 (m, 2H}, 3.61 (m,
1H), 4.08-4.20 (m, 1H), 5.89 (d, 1H}; LRMS : m/z 340 (MH}.

Example 37
3-[2-Methoxyethoxy)-2-11-{§{3-(2-oxa-1-pyrrolidinyl srepyilamino}carbonyl}-
eyelopentymethylipropancic acid

H,C
ey

HD O
PO
DTS
[} o3

The fitle compound wes obtained as a clear oif in 57% vield from the ferf-butyl aster of
preparation 55, following the procedure described in example 36, "H NMR {CDGI,,
300MHz) 5: 1.56-1.78 (r1, 8H), 1.94-2.17 {m. 6H), 2.44 (m, 2H}, 2 68-2.76 (m, 1H), 3.10-
3.21 (m, 1H), 3.22-3.31 {m, 1H}, 3.37 {s, 3H}, 3.40 (m, 2H), 3.44-3.56 {m, SH), 3.60 (m,
2H), 3.68 {m, TH}, 5.91-7.01 (m, TH}; LRMS : m/z 398.7 (M.

Example 38
cig-3-{2-Mathoxyethoxy}-2-[(1-{[{4-{[{phenyisulfonyl}aminolcarbonyicyclohexvl)-

amins]carbonylicyclopentyimethvl]sropanaic acld

H,C\_D

Q
H
r 1 g ,@
S~
S
AN
o 0 ©

A solution of the tert-butyl ester from preparation 66 (446mg, D.76mmol) In
dichioromethane (5ml) and trifluoroacetic dcid (5mi) was stirred at room temperalure for
18 hours. The reaction mixiure was mncent[gted under reducad pressure, and the
residug azeofroped with dichloromethane, then toluens, and finatiy ether, to afford the
title compeund as a white foamn, 385ma, 95%; 'H NMR (CDC,, 400MHz} & 1.48-2.17

JP 2004-502670 A 2004.1.29
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(m, 18H), 2.40 (s, 1H), 2.66 (s, 1H), 3.37 (s, 3H}, 3.50-3.70 {m, 6H), 3.94 (s, 1H), 6.10
(d, 1H3, 658 (s, 1H), 7.535 {1, 2H), 7.6 {m, TH). 8.02 (d, 21, 8.11 {5, 1H); Anal. Found:
G, 54.88; H, 6.90; M, 5.04. CyRalN;058;1.7H,0 requires C, 57.97; H, 7.11; N, 5.20%.

Example 3¢
211 -{{3-{Methylamine}-3-oxopropyilamino}eat I eqtyllmetyl-4-

phenvibutangic agid

Ho ﬁ\/\\( H\CHS
Q Q °

A mixture of the benzy! ester from preparation 58 (160mg, 0.34mmol) and 10%
paliadium on charcaal {100mg) in ethano! (30m) was hydragenated at room temperature
and 60 psi for 18 hours. The mixture was filtered through Arbocel® and the filtrate
concenirated under reduced pressure, and azectroped with dichtoromethane. The erude
product was purified by column chromatography on silica gel using an elution gradient of
dichloromethane:methanal:acetic acid (85:5:0 ta 95:5:0.5} to affard the title compound as
a white foarn, 100mg, 79%; "H NMR (CDC,, 400MHz) : 1.40-1.70 (m, BH), 1.95 {m,
3H), 2.10 (m, 1H); 2.35 (d, 3H), 2.50 (m, 2H}, 2.75 {, 3H}, 3.42 (m, 2H), 6.28 (bs, 1H},
670 (bs, 1H), 7.13-7.25 {m, 5H}; and LRMS: m/z 375.0 (MH").

Example 40

phenylbutancic acid.

Mo N ™
a o

A mixture of the benzyl ester from preparation 67 (780mg, 1.53mmol) and 10%
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palladium on charcoal (100mg) in ethanolwater (80:10 by volume; 30ml) was
hydrogenated al room temparaturs under 800si H, pressure for 1.5 heurs. The cataiyst
was filtered off, and the filtrate evaporated under reduced pressure to pravide the tite
sompound as a white foam, 473mg, 74%; "H NMR (CDCl,, 300MHz) 5: 1.26-1.77 {m,
10H), 1.78-2.46 (m, 11H), 2.49-2.78 (m, 2H), 2.95-3.36 (m, 4H}, 5.82-7.38 (m, 5H); Anal.
Found: C, 64.05; H, 7.73; N, 8.22. C,H3N;O0:;6.75H,0 requires C, 85.88; H, 7.83; N,
6.40%.

Example 41
4-Phenyl-2-¢1-[(3-pyridinylaminc)carbony(leyolopentyimethyljbutanoic acid

H
o N =
l P

Q o N

A mixiure of the hanzyl aster from preparation 71 (700mg, 1.93mmoal) and 5% palladivm
on charcoal (70mg) in ethanal:water (§0:10 by volume, 50m!) was hydrogenated at room
temperaiure under 30 psi Hz pressure for 5 hours. The catalyst was filkered thraugh
Arbecel®, washing well with ethanol, ang the filirate evaporated under reduced
pressure. The crude product was purified by column chromalography on silica gel using
dichloromeathane:methanol (95:5) as the eluant to pravids the title compound as & white
foam, 510mg, 31%: m.p. 80-85°C (collapses to a gum); "H NMR (CDCl,, 300MHz) &:
1.40-2.78 (m, 15H), 6.93-7.39 (m, 5H), 7.92 {m, 1H), 8.59 (d, 1M}, 8.17 (d, 1H}, 8.41 (5,
1H); Anal. Foung: G, 70.83; H, 7.10; N, 7.64. Cg,HxN,05:0.3H;0 requires C, 70.94; H,
7.22; N, 7.52%.
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Exampie 42
2-4[1-4{[1-(Hydroxymethyiicysiopentyl Jaminoicarbonyheyclopentylfmethyl-4-

phenylbutanoic aci

d
H
HO N
o o CH

A mixture of the banzyl ester from preparation 89 (118mg, D25mmol} and 10%
palladium on chareoal (100ma} in ethanol (20ml} was hydrogenated at reom temperalure
and 60 psi for 18 hours. The mixture was fitered through Aroecal®, the fitrate
congentrated under reduced pressure, and azeatroped with dichloromethane te give the
title campound as & colouriess gum, 85mg, 98%:; "H NMR {CDCl,, 300MHz) 3: 1.41-1.80
(m, 17H), 1.9 (M. 11, 1.82-2.20 (m, 3H), 2.40 {m, 1H), 2.60 (m, 2H}, 3.60 {d, 1H), 3.71
(d, 1H}, 5.80 (bs, 1H), 7.15-7.30 {m, SHY, LRMS : m/z 388.1 (MH").

Example 43

henylbutanoic acid

HE N S cH
A
o 0 H~—n
A mixture of the benzyl ester from preparation 70 (187mg, 0.3%mmol} and 10%
paliadium on charcoal (806mg) in athanal {20ml} was hydrogenated at 80 psi far 18
hours. Tig analysis showed starting material remaining, $o additional 10% palladium or
charcoal (100mg) was added, and the reaction continued for a further 5 hours. Tle
analysis again showed starting matarial remaming, so additional cetalyst (100mg) was
added, and hydragenation continued for 18 hours. The mixture was filtered fhrough
Arbocel®, and the filrate concentrated under reduced pressure, and azeotreped with

JP 2004-502670 A 2004.1.29
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dichioromathane. The cruds product was purified by chromatography on silica ael using
a Biotage® column, and dichioramethane:methanol {85:5) a3 eluant te afford the tifie
compound as a clear ofl, 8dmg, 53%; 'H NMR (CDCL,, 300MHz) & 1.51-1.88 (m, 8H)},
2.03 (m, 1H), 2.20 (m, TH}, 2.40 (m, 2H), 2.60 (m, 5H), 7.15-7.30 (M, &H); LRMS : miz
387.8 (MH™).

Example 44
{RY-2-T1-({]2-(Hygroxymethy))-2,3-dihydro-1H-inden-2-vilaminolearbonyl}-cyclopentyll-
meihyi}-4-phenylbutancic acid

KW

cyclopentyllmethyi}-4-phenylbuiancic agid

KW

2-41-H[2-(Hydroxymethyly-2, 3-dihygro-1 H-inden-2-yllaminojcarborwyl)-
cyclopentyljmethyl}-4-phenylbutancic acid (WO 5110644, Example 8) was purified by

and

Example 45

standard HPLC procadures using an AD.calumn and hexane:isopropanol: trifluoroagetic
acid {70:30:0.2} as eluant, to give the title compound of Example 44, 89.5% ee, [olp =
+§,1° {¢ = 1.76 in etharal); and the titte compound of Exampls 45, 99.5% ee; [ofy = -10.5
? (¢ = 2.2 in ethanal).

JP 2004-502670 A 2004.1.29
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Example 46
frana-2-[1-({{2-(4-Chigraphenyljcyclopropyilaminoicarbonvlicyclopentyll-2-
methoxymethylioropanofc acid

WMeQ
HO N
T vy
ct

The product from preparation 72 {150mg, 0.38mmol} was taken up in 50ml DCM and
cooled to 0°C. Hydrogen chloride gas was then bubbled through the selufion for 15mins
and then aliowed to siir at room temperature for 16h. The reaction mixture was
concentrated in vacuo and then purified by colimn chromategraphy using 595
MeOH:DCM as eluant to provide the title product (18mg, 12%); R, 5:95 (DCM:MeQH)
0.2; 'HNIMR (40002, CDCly) 1.04-1 18 {m, 2H), 1.20-1.36 (m, 2H}, 1.36-1.79 (m, 7H},
1.83-2.08 (m, 4H), 2.57-2.66 (m, 1H}, 2.73-2.83 (m, 1H), 3.27 (s, 3H, OMe), 3.32-3.41
{m, 1H), 3.48 {app_dd. TH, CHOMe}, 8 21 (5. NH), 7.03 (d, 2H, A, 7.18 (d, 2H, Ar);
LRMS : miz, M-H 378, HRMS Found MH+ 3801622, Calculated MH+ 380.1623.

Example 47
frans-3-[1-{{[2-(4-Methexyphenyiicyclopropyllsminglearbonylicyclopentyil-2-

methoxyethypropanoic acid

OMs
o | OMe
HO H ___‘\»‘\
o} a

The product fram preparation 81 (113mg, 0.25mmol) was taken up in 2 AM solution of

nydregen chlorida in dicxane {10mls) and sfirred for 3h. The mixture was cancentrated
in vacuo and purified by column chromatography using 5:95 (MeOH:DCM) as eluant fo
provide the actd as a cclourless film (45mg, 4%}, R, 95:5 (DCM:MeQH) 0.2, LRMS :

miz, M-H, 388; THNMR (400MHz, CDCly) 1.01-1.22 (i, 2H), 1.40-2.22 (m, 15H), 2.42-

JP 2004-502670 A 2004.1.29
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2,57 {m, 1H), 2.73-2.82 (m, 1H), 3.23 {5, 3H, OMa), 3.27-3.44 (m, 2H)}, 3.72 {5, 3H,
Olig), 6.12 (s, 1H, NH), 8.78 (d, 2H, A}, 7.06 (d, 2H, Ar).

Compounds of formuila Id, i.a. compounds of formula | where R js methoxyethyl were
prepared either from a} the indicated tert-butyl ester following a similar procedure to that
described in Exampie 47, or b) the indicated benzyl ester follewing a similar pracedura o

that described in Example 42.

OMe

"N (CHa), Y

(1)

Ex Prec -{CH,). Y Pata

48 | Prep B8 NN 'HMMR (CDCL, 400MHzZ) 8. 8.50-0.63
N7 {m, 3H}, 0.82 ¢t 3H, Me}, 0.77-0.84

{m, TH), 1.03-1.18 {m, 1H). 1.20-1.78
(m, ), 1.82-2.68 (m, 2H), 3.27 (s, 3H,

OMe), 3.33-3.41 (m, 2H), 5.92 (s, 1H,
NH). LRMS : méz 352 (M-H)

49 | Prep b "HNMR (CDEI,, 400MHz) & 0.62-2.57

s
h\( W/\Ph fm, 13H), 3.07 (5. 3H, OMg). 2.96-
Nl .44 (m, 2H}, 4.08 (s, 2H), 7.20 (brs,
5H). HRMS : Found miz 418.1795.
G, HygN;0,8 requires m/z 418.1785.

50 | Prep Gt [w. T THNMR (CDCl,, 400MHz) 5: 0.62 (1,
| Cry 3H, Me), 1.24-2.60 (m, 19H), 3.25 (s,
N 3H, OMe), 3.39 (1, 2R, CH,OMe},

B.68-5.71 (m, TH, Ar), 7.63-7.70 {m,
1H, Ar), 8.21 (s, TH, Ar), 9.77 {brs,
NH). LRMS : mfz 378 (M?).

£z | Frep %@ HINMR (CDCY, 400MHz} 3: 0,84 (or 1,
&/Ph 3H), 1.20-2.20 {m, 19H), 2.24-2.58

. 2H). 3.07-3.33 {m, 1H), 3.60-3.98

HE {m, 2H). 5.82-5.98 {m. 1H), 7.14-7.36

51 | Prep 62 e TH THNMR (COCl,, 400MHz) & 1.24-2.34
| (m, 10H), 2.37-2.54 (m, H), 2.54-
Nz 273 (m, 2H), 3.33 (s, 3H, OMe), 3.33-

446 (m, 2H), 7.00 {d, 1H. An), 7.38-
7.56 [m, 3H3, 7.58-7.68 {m, 2H}, 7.80
tt, 1H, Arj, 8.86 {s, tH, Ar), 9.77-2.93
{rn, NK). LRMS : m/z 385 (-H}.

{m, 5H). LRMS mv/'z M-H 400

JP 2004-502670 A 2004.1.29
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Ex_ | Prec

-(CH,),Y

Data

53 Prep 83

THNMR (CDCY, 400MHz) 6 1.43-1.76
(m, 7H), 1.60-2.24 (m, 4H), 2.57-2.68
{m, ZH), 3.06 (d, 1H}, 3.12 {d, 1H),
3.27 d, 1H), 3.32 (s, 3H), 3.36-3.48
{m, 2H), 3.80 (d, 1H}, 367 (d. TH),
5.04 (s, TH), 7.16-7.22 {m, 4H).

54 | Prep
8la

THNMR {(CDCl,, 400MHz) 6 : 1.02-
1.28 {m, 2H), 1.37-1.84 {m, 7H), 1.B5-
2.18 {m, 4H), 2.862 (br.s, 1H), 2.80-
2.93 {m, 1H). 3.28 (s, 3H. Me), 3.22-
3.58 {m, 2H), B.21 (br.s, 1H}, 7.03-
7.34 (m, 5H). LRMS nvz M+H 346
HRMS mfz M+H Found 346.2011.
CoHppNQ, requires 346.2013.

55 Prep 98

THNMR (CDCL,, 400MHz) 5 © 1.45-
1.87 (m, 8H), 1.85-2.00 (m, 4H), 2.05
{m, TH), 2.46 (bs, 1H), 2.90 {ad, 1H),
3.30 (s, 3H), 3.35 (m, 2H), 3.40 (m,
2M}, 3,79 {brm, 1H), 4.90 {bs, TH),
6.25 (os. 1H} B.75 (d, 1H), 6.81 (1,
iH), 7.10 (d, 1H), 7.15 {t, 1H); LRMS
méz M-H 374; HRMS m/z M+H Found
376.2118. CaHaNC, reguiras
376.2123.

Example 56

3-dihydro-iH-inden-2-yl]amina}carbonyl

cyclopentyllmsthyti-4-methoxybutaneig acid

and

Sxample 57

Olig

cyclopentyijmethy}-4-methoxybutancic acid

JP 2004-502670 A 2004.1.29
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OMe

The product from Example 53 was purified by HPLC using & Chiraicel CD column
250720mm) at ambient tempseraturs using a mixture of 70% hexans containing 2.3%
TFA and 0.7% DEA and 30% IPA containing 0.3% TFA and 0.2% DEA at a fiow rate of
10mimin. Example 56 is the R enantiomer which eluted first after 6mins {og 11.00
c1mg/ml in EtOH). Example 56 is the 5 enantiomer which eluted second after 7mins (o,

~8.62 ¢1.07megfml in EtOH).

Exal 58
3-Methoxy-2-{[1-({{{trans)-2-phenylsyclopropyllaminotcarbonyljcyclopenty!l-

Me
H
Ho N @

~

The title compound was prepared aocording to the procedure of Example 47 from the
tiths produst from preparation B2; 'HNMR {CDGCly, 400MHz) & 1.2 (m, 2H}, 1.5 (m, 3H),
1.6 (s, 3H), 1.8 (d, 1K), 2.0 {m, 4H), 2.6 {bs, 1H), 2.9 (bs, 1H), 3.3 (3, 3H)}, 3.4, TH),
3.5, 1HY, 8.4 (s, 1H), 7.1 (m, 3H), 7.3 {t, 2H); LRMS 344 (M-H).

methvlipropanoic acid

[+ Q

JP 2004-502670 A 2004.1.29
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The following Preparations describe the preparation of certain intermediates used in the
preceding Exampias.

Preparation 1
1-f2-{fer-| G -d-peniylj-cyciopentans camoxylic acid
CH,
LN
H,C oH
HC b J

A mixture of 1]2-{fert-butoxycarbonyl}-4-pentenyll-cyclopentane carpoxylic acid (EP
274234, Example 44) (23g, 87.5mmol) and 10% pailadium or charcoal (2g) in dry
ethanal {200mi} was hydrogenated at 30psi and room femperature for 18 hours. The
reaction mixture was filtered through Arbocel®, and the fitrate evaporated under
raduced pressure fo give a yellow oil. The crude product was putified by column
chromatography on sitica gel, using ethy! acetate:pentane (40:80) as the eluant, to
provide the title product as a ciear oif, 21g, 91%; 'R NMR (CDCl,, 0.86 (1, 3H), 1.22-1.58
{r, 154), 1.84 {m, 4H}, 1.78 (dd, 1H), 2.00-2.18 {m, 3R), 2.24 (m, 1H}; LRMS . m/z 283
{M-HY

Praparation 2
1-l{2R)-2-{teri-Butoxycarhonyl)-4-pentyll-cyclopentane carboxylic acid

A mixturs of (Ry-1-[2-(fert-bitoxycarbonyl)-4-pantenyl]-cyclopentane carboxylic acid (WO
9113054, Exampie 10) {10g, 35 4mmol) and 10% palladium on charceat (630mgy) in dry
ethanol (25m)) was hycrogenated at 4 atm. and room temperature for 18 nours. The
reaction mixfure was fitered through Arbacs!®, and the filfrate evaporated under
reduced pressure 10 giva the fitle compound 28 a yellow oil, 9.6g, 95%; "H NMR (CDGl,,
0.86 (t, 3H), 1.22-1.58 (m, 15H), 1.64 (m, 4H}, 1.78 (dd, TH), 2.00-2.18 (m, 3H), 2.24 (m,
R, Tl = -3.3% (c = 0.08, ethanoi).

JP 2004-502670 A 2004.1.29
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Alternatively the tile praduct from Preparation 2 may be prepared as follows:

A salution of the preduct from stage T} below {1.42 kg, 4.0 mol) in ethanal (6.5 L) was
split into two egual portions which were both subjected to the following reaction
conditions. To a solution of the product from stage ) below (561 g, 2.0 mol} in ethanol
(3.25 L) was added the hydroganation catalyst (50.5 g of 5% Pd on carbon - 50% wet)
and the reaction vessel was pressurised with hydragen gas (30 psi). The reaction was
stirred for 18 hours at raom temperature before recombining the two batches and
rernoving the catalyst by fitration. The filter cake was washed with ethanal (2 x 450 ml)
and the combined filtrates were then concentrated under vacuum. The rasultant
suspension was then filtered and n-heptane (1 L) was added. The solvent was remaved
by distillation under vacuum and n-heptans (1 1) was added. The solvent was removed
by distillation under vacuum to give the title compound (1.1 kg, 2.86 mal, 97% yield} as a
yellow qil that was used directly in the next slep; LRMS {negative APCI) : mvz [M-H]'
283; '"H-NMR (CDCH, 306 MHz) & 0.75-0.88 (t, 3H), 1.24-1.38 {m, 3H), 1.42-1.50 (s,
SH), 1.50-1.81, (m, 3H), 1.61-1.74 {m, 4H), 1.74-1.84 (m, 1H), 2.02-2.23 (m, 3H}, 2.23-
2.35 {m, 1H).

Freparation of Starting Materials
a) teri-Bulyl-3-bromopropionate

e
Q. Br
MG \I'IA/
HG i

To a solution of 3-bromepropionic acid (8.0 kg, 38.2 mel) in dichioramethane {50
L) at 0°C was added tert-butanol (0.6 L) and conc. suffuric acid {0.33 L). The
resultant solution wag ceoled to -15°C and isobutylene was bubbled through {11
g, 196 mel). The reaction was then stirred for 2 hours at -5 °C before warming
to 20 °C over 4 hours and was then stirred at thic temperature for 18 hours. The
reaction was quenched by cautious addition into saturated agueaus sodium
bicarkanate solution (0.6 M, T2 L, 43.2 mof). The layers were then separaied and
the srganic layer was washed with safurated aguecus sodium bicarbonate
solution {2 x 48 L) followed by deionised water (48 1). This washing cycle was
repeated and the pH of the agueous layer was measured and was shown to be
above pH 7. Potassium carbonate (90 g, 1.5% w/w) was added to the organic
layer before coneentrating the solution o a volume of @ L by cistilation at
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stmospheric pragsure. Tetrehydrofuran (40 L} was added and the remainder of
the dichioromethane was removed by distiliation at atmospheric pressure fo give
a sofution (12 L} of the titte compound (5.27 kg, 25.2 mol, 4% yiald) in
tetrahydrofuran that was used directly in the next step; 'H-NMR (CDCl,, 300
MHz,) & 1.45 {g, M}, 2.80 (1. 2H), 3.53 (L. 2H); LRMS (B : miz [MH'] 209 ().

1-{3-teri-Buloxy-3-oxopropylicytiopentane carboxylic acid
H,C
i o)
H,G oH
HC Iy Ji

To a sclution of commersially supplisd lithium diiseprepylantide (20.2 kg of 2 2M
solutian in tetrahydrofuran/n-heptanelethylbenzene, 51.0 mol) at -15 °C was
added a solution of cyclopentane carboxylic acid (2.7 kg, 23.7 mol} in anhydrous
tatrahydrofuran (8.1 L) cautiously over a period of 1 hour with siiing under a
nitrogen atmosphere. The resultant solution was stirred at © °C for 3 hours during
which time a precipitate formed. This suspension was then added to a solution of
product from stege a) above (5.24 kg, 25.1 mol) in tetrahydrofuran (52 L) at -
15°C over a period of 1.25 hours. After the addition was complete, the reaction
was slirred at 0 °C for 1 hour and then wanmed to 20 °C over 4 hours and ieft to
stir at this temperature for 13.5 howrs. The reaction mixture wae then cooled to -
16 °C and fo this was added n-heptane {27 L} and 5M aqueous hydrochleric acid
(23.7 L, 115.5 mol) caulicusly with sliming. The layers ware then separated and
the agueocus phase was extracted with n-heptane {13.5 L). The combined organic
phasas wars extracted with 5% agueocus sodium bicarbenate sclution (3 x 30 L)
and then with 10% agueous potassium carbanate solution {3 x 20 L). The
aquesus extracts were kept separate and analysed for praduct content, The
three agueous potassium carbonate extracis were combined and n-heplane {27
L) was added before the pH of this mixture was then adjusted to pH 7-8 using 5
M agueous hydrachloric acld (10.5 L) with stirring, The layers were then
separated and more n-hepiane (4:0.5 L) was added. The pH of the mixture was
then adjusted further to pH 3 using 5 M aquecus hydrochlorie acid {12.5L). The
tayers were then separated and the organic phase was washed with deionised
water {2 x 27 L). The organic phase then azaotropizally dried by distilation under

vaculm and tha selvent volume was reduced fo approximately 4 L. The solution
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was then coaled to O °C with stirring to allow crystallisatien to ocewr. Stiring was
continuad at 0 °C for 5 hours after which the product was collected by filtratton.
The resultant solic was dried under vacuun at 50 °C for 22.5 hours to give the
title compound {1.17 kg, 4.8 mal, 20% yiald) as a white crystalline solid; m.p. :
80-92 °C; LRMS (negative APCI) : m/z {(M-H]' 241; "H-NMR {CDCl,, 300 MHz) &
1.47 {8, OH}, 1.50-1.60 {m, 2H), 1.60-1.82 (m, 4H), 1.68-2.0 (m, 2H), 2.08-2.23
{m, 28), 2.22-2.34 (m, 2H).

1-[2-{tert-Butoxvearbonyl}-d-pantenylisvclopentane carboxylic agid

/
He o
H,C oR
H,C 4 )/

To a solution of commargially supplied lithium diisopropylamide (7.63 kg of & 2M
solution in tetrahydrofuran/n-heptane/sthylbenzene, 18.3 mol) in anhydrous
tetrahydrofuran (18.3 L) at -10 °C was addad a solution of the praduct fram stage
b} above {2.0 kg, 8.25 mal) in anhydrous tetrahydrofuran {10 L) with stirting over
a pariod of 4 hours whist maintaining the reaetion femperature at 10 °C. To the
resultant solufion was added a solution of allyl bromida (1.2 kg, 9.9 mal) in
tetrahydrofuran (10 L} over a period of 2 hours bsfore warming the reaction to 20
°C over a period of 4 hours. After stiming at this temperature for 8.5 hours the
reaction was quenched by the addition of water {43 L) and the two phases were
separated. The organic phase was then extracted successively with water (20 L)
and 0.3 M aguecus potassium hydroxide solution (12 L). To the combined
agueous phases was then agded n-heptane (20 L), and 5 M aguesus
hydrechlaric acid (7.5 L) until the pH of the aquenus layer was pH 2. The layers
were then separated and the agueous phases were then extracted with n-
heptane (20 L). The combinad organic phases were then washed with saturated
brine (2 x 8.0 L) and soncentrated under vacuum to give the crude product (2.22
kg, 7.86 mol, 95% vieid) asa solition in n-heptana (125 kg total solution weight)
that was used directly in the next step; LEMS {E1) : {M* -G, Hgl 225, [M*-HO'BY]
208, [208-COT 180; 'H-NMR {CDECly, 300 MHZ), &: 1.45 (s, 9H), 1.48-1.60 {m,
2Hy, 1.60-1.76 (m, 4H}, 1.80 {dd, 1H), 2.03-2.27 (m, 4H), 2.27-2.45 (. ZH}), 5.06
{dd, 2H}, 5.75 {ddt, 1H).
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d} Cyclohexanaminium 1-[2-(feri-butoxvearbonyl}-4-peatenyl] cvclopentane

228, O

To a solution of crude product from stage ¢) above (3.83 kg, 13.8 mol) rn-

zarboxylate

neptane (23 L) was added cyclohexylaming {1.35 kg, 13.8 mol) in n-heptane (7.0
L} over a periog of 0.5 hours. The delivery fines were weshed with n-heptane (0.7
L, 0.2 mifg) and this was added (o the reaction mixture. The resultant slurry was
granulatad at 20 °C for 2 hours and the safid was then colfecied by filtralion, The
filter cake was washed with n-heptane {2 x 1.8 L} and was dried urder vacuum at
50 °C for 23 hours. The resultant white eotid {4.42 kg, 11.6 maol, 85% vield) was
dissolved in ethy] acetate (24 L, 5.4 mlig) and was heated to 70 °C to form a
clear solution. The resukant sclution was then cooled to 30 °C and was sesded
with authentic compeund (1 g). The suspension was then cooled from 50 °C to 20
°C over a period of 4 hours. The suspension was granulated at 24 °C for (L5
fours and the soiid was collected by fitration. The filter cake was washed with
ethyl acetate {2 x 1.8 L), and ihe salid was dried under vacuur at 45 °C for 14.3
haurs to give the titke campound (3.75 kg, 9.85 mot, 85% racovary) as a white
crystalline solid, m.p. : 128.5-131.0 °C; Anal. Feund: C, 89.28; H, 10.31, N, 3.50.
CoaHeMO, requires G, 89.25; H, 10.30; N, 3.67%; "H-NMR (CDCl,, 300 MHz) &
1.05-1.35 (m, 8H), 1.35-1.53 {m, 10H), 1.53-1.69 (m, 5H), 1.69-1 B3 (m, 3H},
1.88-2.02 (m, 3H), 2.02-2.18 fm, 2H), 2.18-2.31 {m, 2H), 2.31-2.44 {m, 1H), 2.71-
2.84 {m, 1H}, 5.03 {dd, 213}, 5.73 (ddt, TH), 6.4 (bs, 3H}.

&) {15, 28)-1-Hydroxy-N-methyi-1-pheny-2-propanaminium 1-[{2R}-2-(fert-
butoxycarbonyh~4-pentenyllcyclopentane catboxylate

Me,
Faa Wty
M z
" OH
Hac%/ Mea
e G 0 ' Ph

Tao a mixlure of water (22.& L) and n-heptane (22.6 L) was added the produci
from stage ) above (3.76 kg, 9.85 mof) with stiming. 5 M aquecus hydrachioric
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acid (2.2 L, 11.0 mol) was added until the pH of the aquecus phase was pH 3.
The layers were separated and the aqueaus phase was extracted further with n-
hepiane (2 x 22.6 L). The combined organic extracts were then washed with
saturated brine {3.8 L, 10 mlig) and were then concentrated under vacuumto a
volume of 20.3 t total solution valume). To this solulion was added {15, 25)-(+)-
pseudoephedrine (1.83 kg, 9.86 mol, 1.0 eq) with stiring and the suspension was
hesated 1o B0 °C. wheraupon complete dissolution occurred. The resultant solution
was held at this temperature for 20 minutes before caoling fo 45 °C. A sample of
seed crystals (0.2 ) was then added and the suspension was cooled 10 20°C
over a périud of 2 hours. The resultant siurmy was granulated for a periad of 4
howrs and the solid was then collected by filtration. The fiter cake was fhen
washed with n-heptane (3 x 0.5 L} and was dried under vacuum at 40-45 °C for
23 hours to give a white solid {2.15 kg, 4.8 mol, 49% yield). A suspension of this
material (215 kg, 4.8 mol) in n-heptane {10.8 L} was heated to 80“C to give a
clear selution, After holding this temperature for 10 minutes the solution was
couied to 63 °C and a sample of seed crystais (1 g} was added. The resultant
suspension was then coofed to 20 °C over a period of 2 hours and was then
granulated for 1.5 hours at this temperature, The solid was then coliected by
filtration, washed with n-heptane (2 x 0.59 L} and was dried undar vacuurn at 50
°C far 17.5 hours to give the title compound (1.80 kg, 4.0 moi, 84% recovery) as
a white crystalline solid; m.p. : 108-110 °C; Anal. Found: C, 69.48; H, 2.2% N,
317, Ly MO, requires C, 89.77; H, B.23; N, 3.17%; "H-NMR (300 MHz, CDCL}
& 1.05 (d, 3H}, 1.34-1.55 {m, 2H), 1.44 {5, 8H), 1.85-1.73 (m, 4H), 1.82-2.03 (m,
2H), 2.03-2.21 (m, 2H), 2.24-2.35 {rm, 2H), 2.25-2.41 (m, 1H}, 260 {3, 3H), 3.03
{pent, TH), 4.52 (d, 1H), 5.03 (dd, 2H}, 5.76 (ddt, 1H), 7.21-7.45 {m, 5H).

f} 1-l(2R)1-2-(ter-Butoxycarbonyi)-4-pentenyllcyclopentane carbexylic acid

To a mixture of daionised water {10.5 L} and n-heptans (10.8 L} was added the
praduct from stage 8) abave {1.80 kg, 4.0 mo!) and § M aquesus hydrochloric
acid (1.3 L, 6.5 mol} until the pH of th;a agueous layer was oH 3. The jayers were
then separated and the aqueous layer was exiracted with n-heptane (2 x 10.8 L}
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The combined organic layers were washed with brine (1.5 L} and were then
concentrated by distiilation at atmospheric pressure to a volume of 6.4 L. Ethano!
(18.0 L} was then added and the solution was again concentrated by distillation
at atmospheric pressure to give the title compound (.14 kg, 4.0 mol, 100%
recovery) as a soluffon in ethanat (8.4 L fotal solution volume) fhat was used
directly in the next siep (see above); LRMS (1 : [M-C.H,] 226, [M*-HO'Bu] 208,
[208-CO] 180, *H-NMR {300 MHz, CDCL,) & 1.45 (s, 9H}, 1.48-1.60 {m, 2H),
1.60-1.76 {m, 4H}, 1.80 (dd, 1H), 2.83-2.27 (m, 4H}, 2.27-2.45 (m, 2H}, 5.06 (dd,
2H}, 5.75 (ddt, 1H).

Praparation 3
Behey| 2-{[1-(chicrocarbonylicyclopentyiimethyilpentancate

o Q
Cl
©/\O
CH,

Oxalyl chioride (1.15ml, 13.2mmol) was added to an ice-coolad solution of 1-{2-
Itbenzyloxy)carbonylpentyljcyclopentanecarbexyiic acld (EP 274234, Example 18}
{2.0g, 6.3mmol} in dry dichtoromethane (20mi), and the solution stired at room
tempsrature for 2 hours. The reaction mixture was concentrated under reduced pressure
and the residue azeotroped with dichleromethane (3x), 1o give the title compound as &
gelden oll, 2.1g, "H NMR [GDCl;, 300MHz) &: 0.88 (t, 3H), 1.28 (m, 2H), 1.43 (m, 2H),
1.83 (m, 6H), 2.00 {m, 1H), 2.08-2.35 (m, 3H}, 2.44 (m, 1H), 5.15 (8, 21), 7.28 {m, 5H}.

Preparation 4

1-{2-{|fart-ButyiidimethylsilyHoxylethyl)-2-piperidinone
2]
G CH,
N/\/ \'el;l’ TcH,
L

Sodium hydride (807my, 60% dispersion in mineral oil, 20. 18Bmmol) was added
porfianwize lo a solution of d-valgrolactam (2.0g, 20.Zmmal) in tetcahydrofuran (100ml)
under nitrogen. {2-Bromoethaxy){tari-hutyl)dimethylsilane {ex Aldrich Chemical Co.)

JP 2004-502670 A 2004.1.29
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{4.33m, 20.2mmol) was added portionwise, and the reaction heated at 72°C for 18
hours, Water (50mi) was added to the cooled reaction, the mixture concentrated i
vacuo, to remove the tetrahydrofuran, and exiracted with ethy! acetate (200ml). The
erganic solution was dried {(MgS0,), and evaparated under reduced pressura to give a
yellow ¢il. The crude product was purified by column chramategraphy on silica gel using
an elution gradient of dichloromethans:methanel (88:2 to 87.3) to give the title
compound, 3.25g; 'H NMR {CDCl;, 400MHz) 5: 0.00 (s, BH), 0.83 (s, 9H), 1.75 (m, 4H),
2.35 (m, 2H), 3.39 (m, 4H), 3.75 (t, 2H); LRMS : m/z 257.8 (M"}.

Preparation 5
1-(2-BHydroxyethyl)-2-piperidinone

CH
N/‘\_/

Tetra-n-butylammonium fluoside {14ml, TM soiutian in tetrahydrofuran, 14mmel) was
adeted to a solution of the lactam from preparation 4 (2.3g, 12.8Bmmol) in tetrahydrofuran
(50mly, and ths reaclion stirred at room temperature for 2 hours, The mixtirs was
concentrated under reduced pressure, the residue azeotraped with dichloromethans,
and purified by column chromatagraphy on sflica gel using an elution gradieat of
dichloromethans methane (97:3 to 95:5) to give the title compound as an oil; 'H NMR
(CDCl,, 400MHz) 3. 1.80 {m, 45), 2.40 (4, 2H), 3.38 {f. 2H), 3.42 (t, M), 3.66 (t, 2H),
3.80 (t, 2H}.

Preparation &
22-(2-Oxc-1-pioeridinyethyl]-1 H-isoingole-1,3(24)-dione

s}

N/“\_/N
a

Pthalimide (952mg, 6.47mme!) was added to a solution of the product from praparation 5
(842mg, £.88mmo!) in tetrahydrofuran {30ml), and the mixture sonicated until & solution
was obtained. Polymer supported triphenyl phasphine (2.5g, 7.5mmol) and diethyl
azodicarboxylate (1.15m), 7.31mmol) were added, and the reaction stirred at room

JP 2004-502670 A 2004.1.29
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temperature for 18 hours. The mixture was filkered through Arbecel®, the filtrate

concentrated under reduced pressure and the residue azeotropad with dichloromethane.

The crude produst was purified by column chromategraphy on silica gel using an elution
gradient of ethy) acetate: pentane (70:30 to 10010}, to give the title compaund as a white
foam, 1.6g {containing some impurities); "H NMR {CDCL, 400MHz) 5: 1.60-1.?:0 {m, 4H),
217 {m, 2H), 2.30 {tm, 2H), 3.60 (m, 2H), 3.83 (m, 2H), 7.82 (m, 2H), 7.79 (m, ZH);
LRMS : m/z 273.2 (MH").

Preparation 7
(15,3R)-3-Aminocyelopentanscarboxylic acid
=}

HH
oH

Platinum oxide {1g) was added ta a solution of {1R,4 5)-4-amingc-cyclopent-2-ane
carboxylic acid (Taylor ef a/,, J. Cherm. Sos., Chem. Commun. (1990}, {16), 1120-1}
(5.3g, 41.7mmol} in water (70ml), and the mixture was hydregenated at 45 psi and room
termperature for 18 hours. The mixture was flltered through Arbacel®, the filtrate
evaporated under reduced pressure, and the residue azectroped with taluene, to afiord
the title compoung as an off-white solic; 'H NMR {D,0, 400MHz) 5. 1.70-1.92 {m, 3H),
2.00 {m, 2H), 2.18 (m, 1H}, 2.77 {m, 1H}, 3.88 (m, 1H); LRMS : m/z 1248 (MH*).

Preparation 8
18,3R)-3-1(fert-Butoxycarponyliaminalcyclopentanecarboxylic acid

WG o N i
Hscﬁ/ \‘( \Q/QOH
cH, ©

Di-tert-butyl dicarbenate (10g, 45.8mmol} was added to an ice-conled salution of the
product from preparation 7 {5.4g, 41 8mmol) in dioxan (42.5ml) and sodium hydraxide
sofution (42.5mi, 1N, 42.5mmeh, and the reaction stimed at room temperature for 18
nours, The reaction mixture was cehcentrated under reducad presaure to remove the
dioxan, then acidifed to pH 2 using 2N hydrochloric acid. The aqueous soiution was
extracted with ethyl acetate (5:100mt), the combined erganic extracts dried (MgSQ,)
and evaporated under reduced pressure fo give a white solid. This was triturated with
hexarne, to give the tifle produst, 8.0g, 83%; 'H NMR [CDC, 400MHz) § 1.41 (s, 9H),

JP 2004-502670 A 2004.1.29
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1.58-2.06 (m, 5H), Z.21 {m, 1H}, 2.84 (m, TH), 4.01 (m, 1H), 4.84 {m, 1Hy, LRMS: m/z
228 (M-H)".

Preparation &

3:f{fex-Butoxvearbonyllamineleyciohexanecarboxylic aid

a
HG

kA

o
HE OH

CH, 0

]

The title compound was obtained as a white sofid in 81% yield, from 3-
aminceyclohexanacarboxylic acid, following the procadure described in preparation 8; 'H
NMR (CDCl,, 400MHz) 5: .04 {m, TH), 1.19-1.50 (m, 13H), 1.83 {m. 1H), 1.97 {m, 2H}.
2.24(m, 1H), 2.40 (m, TH}, 3.44 (b5, 1H), 4.42 (bs, 1H).

Preparation 10
tert-Butyl {1R,28}-3-(aminocgrbonylicyclopentylcarbamate

0
H
.G
S ol b
HACA( Y ,
!

cH,

Benzotriazol-1-vioxytris(pyrroiidinelphosphaniurn hexafluarophosphate (3.4g,
8.54mmoly, i-hydroxybenzotriazoie hydrate (883mg, 8.54mmal), ammohium chloride
(467mg. B.72mmol) and N-athyidiisepropylamine (3.04mi, 17.5rmmol) were added
sequentially 1o & solutian of the acid from preparation & (1.0g, 4.57mmol) in N,N-
dimethyiformamide (18ml), and the reaction stirred at reom temperature for 2 hours. The
mixture was diluted with ethyl acetate {100ml), washad with water (3x}, and brine, then
dried (Mg50.) and evaporated under reduced pressure. The residua! gum was putified
by chromatography on silica gel using a Bictage® calumn, and an elution gradient of
dichloramethane:methanat {98.2 to 85:5). The product was triturated with ether to afford
the title compound as a white solid, 438mg, 44%; 'H NMR (DMSOd,, 400Miz) §: 1.34
(s, BH), 1.40 fm, 2H), 1.4 (m, 3H), 1.90.{m, 1H), 2.55 (m, 1H}, .70 {m, TH), 6.70 {bs,
1H), 6.80 (¢, 1H), 7.22 (bs, THL
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Preparation 11
fert-Buty! 3-[{dimethviamine)carbenylicyclohexylcarbamate

H,G

H
o N CH,
e i

CH, © CH,

1-(3-Dimethylaminoprepyl)-3-ethylcarbadiimide hydrochloride (1.18g, 6.18mmel), 1-
hydroxybenzatriazole hydrate (840mg, €.18mmol), N-methylmerpheline {1.1ml,
10.1mmal) and finally 33% ethanofic dimsthylamine {1 5ml) wsre added to a solution of
the acid from preparation 9 {1.37g, 5.6mmal) in N N-dimethy'formamide (30ml), and the
reaction stirred at room temperatute for 18 heurs, The mixture was cencentrated under
reduced pressure, the residue diluted with ethyl acetate and wasbed with watsr (2x). The
mixture was dried (MgS0Q,) and evaporated under reducead pressure, The crude product
was purified by column chromatography on silica gel using an elution gradient of
methanoldichloromethane (5:95 to 10:803, to give the titie compound, 886mg, 66%:; *H
MMR (CDCle, 300MHz} &7 1.12 {m, 1H}, 1.40 (m, 11H), 1.70 {m, 2H), 1.85 (m, 1H;, 2.0C
tm, 2H), 2,62 (m, 1H), 2.26 (s, 3H), 3.05 (s, 2H), 3.50 {m, 1H), 4.50 {m, 1H}.

Praparation 12
fert-Butyl 2-(2-acetylhvdrazino)-2-oxoethylcarbamate

a
HC H H
)(o N\)L N CH,
\“/ N W/
MO H
cH, O o}
2-Ethoxy-1-ethoxyecarbonyl-1,2-dihydrequinoline (7.06g. 28.5mmel) was added to a
solution of N-teri-butoxycarbenylglycine 5.09, 28.6mmel} in dichioromethane (7Smi}),
and the solution stirred for 15 minutes. Acetic hydrazide {2.8g, 35.1mmel) was added,
and the reaciion stirred at room temperature for 13 hours. The resulting precigitate was
fittered, and dried in vacuo, o afford a white crystalling sclid, 2.42g. The fitrate was
concantrated undar reduced pressure, dilutad with sther, and the resutting precipitate
filtlered and dried in vacuo, to afford additional product a3 & white solid, 4.4g, 67% n
total, 'R NMR (CDCL, 400MHz) 3: 1.41 (s, 8H), 2.02 ts, 3H}, 3.87 (d, 2H), 5.22 (bs, H),
8.27 {bs, 1H), 8.84 (bs, 1H); LRMS : r/z 249.2 (MNH."); Anal. Found: C, 46.41; H, 7.36;
N, 17.88, Coly N0, requires C, 46.66; H, 7.41; N, 18.13%.
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Preparation 13
Benzyl 3-{methylamino)-3-oxoptopylcarbamate

@Vo i f
\H/ \/Y ~an,
a) 0

A mixiure of N-[(benzylaxy)carbonyl]-p-alaning (10g, 44.8mmol}, methylamine

nydrochloride (3.533g, 49.28mmoly, 1-hydroxybenzatriazols hydrate (6.05g, 44.6mmof),
1-(3-dimethylamincpropyl}-3-ethylcarbedimida hydrochloride {10.3g, 53.76mmaf) and N-
mathylmarphaling (41.33ml, 103mmal) in dichloromathane {200mi) was stirred at room
temperature for 18 haurs. The resulting precipitate was filtered off to give the desired
product as a coleurless foam, and the filirate evaporated undar reduced pressure. The
residue was purified by column chromatography on silica get using an elution gradient of
tityl acstate:haxane ($0:10 to 100:0) to give additional product, 7.96g, 75% in tatal, "H
NMR (COCY, 300MHz) 5: 242 {t, ZH), 2.80 {5, 3H), 3.50 {m, 2H), 5.21 (s, ZH), 5.48 {bs,
1H), 5.63 (bs, 1H), 7.38 (m, 5H); Anal. Found: C, B0.68; H, 7.00; N, 11.98. C;;H N,
requiras G, 61.00; H, 6.83; N, 11.86%.

Preparation 14
fert-Buty! (5-methyl-1.3.4-thiadiazol-2-ylmeathylcarbamate

s. CH,

Q
H.C
3\«?/\‘4 ey
: u/cf;

Lawesson's reagent (860mg, 2.38mmol) was added to a solutioh of the hydrazide from
preparation 12 (500mg, 2.16mmel} in tetrahydrofuran (40ml) and the reaciion heated
under reflux Tor 3 hours, then sfirred at room temperature for 18 hours. The mixiure was
evaporated under reduced pressure and the residue purified by column chromatography
an silica gel using an elution gradient of ethy! acetate pentane (70:30 to 80:20) to give
an oil. Ethyl acetate (100ml} and charcoal {2g) were added and the mixiure was stirred
for 10 minutes then filtered, The filtrate was concentrated unhder reduced pressure, and
tha residue azectroped with dichloromethane to affard the title compaund as a crystalling
s0lid, 44 1mg, 89%,; ‘H NMR (GDCl,, 400MHz} &: 1.45 (s, 9H), 2.77 (s, 3H), 4.86 (d, 2H),
5,22 {bs, 1H); LRMS : mfz 230.1 (MH").
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Preparation 15
Al-Methoxy-M-methyl-2-(2-ox0-1-pyrroliding }acetamide
o]

Hﬁm N
Mg \“/\
o

2-Chloro-N-methoxy-N-methylacetamids (ex Aldrich Chemical Co.) (3.2g, 23.2mmel}
was addad to a suspension of 2-pyrrolidinens (2.0g, 23.5mmal) and sodium hydride
(940mg, G0% dispersian in mineral oif, 23.5mmol) in tetrahydrofuran (60ml). and the
reaction stirrect at room tempsrature far 48 heurs. The mixture was quenched with water
(150mi), and extracted with ethy! acetate (200ml) and dichloromethane {200ml). The
combined organic exiracts ware dried (MgS0,) and evaporated under reduced pressure.
The residue was trifurafed with hexane, then ether fo afford the title compound as white
crysials, 1.8g, 41%; "H NMR (CRCI;, 400MHz) 5: 2.02 {m, 2H), 2.40 {t, 2H), 3.17 (s, 3H),
348 (l,‘gH), 3.72 (s, 3H), 4.19 (s, 2H); LRMS : m/z 186.8 (MH").

Preparation 16
1~{2-Oopropy!)-2-pyrrolidinons

Methylmagnesium chicride (2.7ml, 3M in tefrahydrofuran, 8 4rmmal} was added tc a
cooled {-20°C} solution of the amide from preparation 15 (1.5g, 8.tmmol) in
tetrahydrofuran (50ml}, and the reacticn allowed to warm to room temperature, then
stirred for an hour. The mixture was gquenched by the addition of aqueous ammonium
chioride solution, than extracted with etiw! acetate (3x50ml). The combined organic
selutions were dried (MgSQ,), and evaporated under reduced pressure to give the titie
compound as an ofl, 845mg, 56%; "H NMR {CDCl. 400MHz) &: 2.07 (m, 2H), 2.17 (s,
3H), 2.42 {t, 2H), 3.42 (1, 2H), 4.10 (s, 2H).

JP 2004-502670 A 2004.1.29
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Preparation 17
1-[2-{Hydroxyiming)bropylj-2-pyroliginone

RO i
\N-\-./\N
\

CH,
Hydroxylamine hydrochloride (316mg, 4.55mmel) and then pyridine (3701, 4.58mmol)
were added 1o a solution of the amide from preparation 18 (643mg, 4.56mmo!) in ethanal
(30mt), and the reaction stired at roam tamperature for 18 hours. The mixture was
evaporated under reduced pressure and the residue putified by olumn chromatography
on silica gel using an elution gradient of dichiaromethane: meihanal (97:3 fo 90:10}. The
product was triturated with etner ta give the title compound as a white selid, 375mg,
539%: 'H NMR {DMSOd,, 400MHz) 3: 1.60 {5, 3H), 1.87 {m, 2H), 2.20 {{, 2H}, 3.19 (§,
2H}, 3.78 (s, 2H}, 10.77 (s, 1H); LRMS - m/z 167.4 (MH').

Preparation 18
tert-Buiyl 4-berzyl-2.0xo-2-[{3-pyridinylstifenylaminolethylcarbamate

N

He 2 g B
H
1 o i P
N
TS
GH, © .
N

1-[3-Dimethylamincpropyl)-3-ethylearbodiimids hydrochloride (838my, 4.9mmol, 1-
hydraxybenzotriazole hydrate (562mg, 4.15mmel). and N-methyimorpholine {852mg,
9.42mmol) ware added to an ice-cold solufion of N-tert-butoxycarbonyl-L-phanylalaning
(1.0g, 3.77mmol) in dichloromethane (20ml}, and the mixture stimed for 15 minutes. 3-
Pyridinesulphonamide (Man. fur Chemie, 72; 77, 1938) {586mg, 3. 77mmal) was added,
and the reaction stired! at room temperature fer 24 hours. The mixture was evaporated
under reduced pressure and the residue partitionad between ethyl acetate (50ml) and
water {50ml), and the fayers separated. The agueous layer was extracted with ethyl
aceatate, then dichioromethane, the combined organic extracts dried (MgSQ,) and
avaperated under reduced pressure. The crude product was purified twice by column
chromatography on silica gel, using an elution gradient of ethyl acetate:ethanel (10G:0 to
90:10) to give the desired preduct as a white foam, 1.01g, 65; "H NMR (CMS50d,,
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300MHz) B: 1.30 (g, 9H), 2.77 (m, 1H), 2.87 (m, 1H), 3.34 {m, 1H), 5.95 (bs, iH), 6.98
{m, ZH), 7.08 {m, 3H), 7.42 {m, iH), 8.05 (d, 1H), 8.60 (d, 1H), B.B4 {m, 1H); [o]; = -10°
{0.1% solution in methano!).

Preparation 19
5-Bramo-3-pyridinyli{phenylmethanol
OH

Ef.

2
‘ -
N
-Butyl lithivm (17ml, 2.5M in hexanes, 42.5mmol) was added dropwise to cooled (-78°
G} solution of 3,5-dibramapyridine (10g, 42.2mmol) in ether (200ml}, so as to maintain
an imernal temperature <-70°C. The mixture was then stirred for 16 minutes and a
sclution of benzaldahyde (4.5g, 42 5mmol) in ether (20ml} was added dropwise, again
maintaining the temperature <-70°C. The mixture was stirred for 15 minutes, then
allowed to warm to room temperature over an hour. The reaction was guenched by the
addition of 0.8M ammonium chlaride solutisn (200ml), the layers separated, and the
aqueous phase extracted with ether. The combined organic exiracis wera dried (MgSOy)
and evaporated under reduced pressure. The residual yellow ol was purified by column
chromatography on silica ge! using an elution gradient of dichloromethane.ether (95:5 to
20:20) to give the title compound as a yeliow oil, 7.6g, 68%; 'H NMR {0,0, 300MHz} &
£.80 (s, 1H), 7.537 (m, 5H), 7.90 (s, 1H), 8.40 (s, 1H), 6.44 (5. 1H).

Preparation 20

{15.3R)-3-Aminpcyclopantanecarboxamide hydrochloride
[0}

Hh
HGI HH,

Hydrogen chioride gas was bubbled through an ice-cooled solutian of the amide from
preparation 10 {438mg, 1.82mmol} in dichloromeibhane (50ml) for 10 minutes, and the
resulting suspenston stirred &t roem temperature for 2 hours, The mixture was purged
with nitrogen, then evaporated under reduced pressure. The residue was trituraied with
ather, ta afford the title compound as z solid; '"H NMR {D,0, 400MHz) &: 1.63-1.82 (m,
3HY, 1.82-2.07 (m, 2H), 2.18 (m, 1H), 2.82 (m, 1H}, 3.62 (m, 1H).
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Preparation 21

3-Amino-N, V-dimsthvicyclohexanecarboxamide
g

HN CH,
A ']i/ a

CH,

1

A solution of the amide from preparation 11 {997mg, 3.89mmel} in triftucroacetic acid
{8ml) and dichleromethane (8ml) was stired at room temperature for 4 hours. The
mixture was concentrated undar reduced pressure and the residue partitioned between
dichloromethane (25mb) and sodium bicarbonake sclution (25ml). The pH was adjusted
to 9 using sedium hycroxide solution, the fayers separated, and the aqueous phase
evaporated under raduced pressure. The resulting solid was friturated with hot ethyl
acetate, the suspension filtlered and the filtrate concentrated under reduced pressure.
Thae crude praduct was purified by column chromatography on silica gel using
dichloremethane:methanol:0 86 ammonia (84:14:2) to afford the tifle compound a5 &
catourless ail, 346mg, 55%; 'H NMR (CPRGL, 300MHz) & 1.08 (m, 1H), 1.25-1.54 {m,
BH), 1.72 (m, TH), 1.86 (m, 2H), 2.53-2.75 {m, 2K), 2.96 (3, 3H), 3.03 (s, 3H).

Preparation 22
(5-Methyl-1,3,d-thiadiazal-2-ylimethytamine bvdrachlaride

HECS(SY\ HCI
AL
N—N

Hydragen chloride gas was bubbled through an ice-cooled selution of the thiadiazole

from preparation 14 (425mg, 1.85mmol) in dichioromethane {S0ml) for 15 minutes, and
the reastion stirred at roam temperature for 1 hour. The mixture was purged with
ritrogan, then evaporated under reduced pressure to afford the fitle compound as a
white solig; *H NMR (DM30d,, 400MHz} 5: 2.75 (¢, 2H), 4.48 (m, 2H), 8.80 (bs, 3H}).

Preparation 23

3-Amino-N-methylpropanamide hydrochloride
N 1.
HCI\/Y s

a
A mixture of the benzyl carbamate from preparation 13 (7.82g, 33.5mmal} and 5%
paliadium an charceal (8G0mg) in ethane! (300m} was hydrogenated at 50 psi and room

JP 2004-502670 A 2004.1.29
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temparature for 4 hours. The reaction mixiure was filtered through Arbocel® washing
through with ethanol, and 1N hydrochloric acid (36.9ml, 36.8mmol} was added ta the
combined filtrate. This solution was evaporated under reduced pressure and the residue
azeotroped with dichioromethans to afford the tile compound, 4.56g, "H NMR {DMSCd,,
J00MHzZ) : 2.48 {t, 2H), 2.60 {s, 3M), 2.95 {m, 2H), 7.8-8.16 (m, ZH).

Preparation 24
1-(2-Aminoprepyly-2-pyrroliginone

a
H7N\(\N; 7
CH,

A mixture of the oxirne from praparation 17 (375mg, 2.40mmal} and platipum oxide
{300mg} in ethanol (20ml) was hydrogenated at 60psi andg room temperature for 18
hours. Tls analysis showed starting material ramalning, so additional platinum oxide
{100myg) was added and the reaction continued far a furiher 4 hours. The mixture was
filterad through Arbocel®, and the fitrate evaparated under reduced pressure. The
crude proguct was purified by column chromatography on silica gel using an slutien
gradient of dighleromethane:methanol:0.88 ammonia (85:5:0.5 1o 80:10:1) fo give the
{itle compound as a clear oil, 170mg, 50%; 'H NMR (2DCh, 400MHz} 5 1.02 {4, 3H},
1.58 (b8, 2H), 2.00 (m, 2H), 2.38 (t, 2H), 3.00-3.16 (m, 2H), 3.21 (m, TH), 3.35:3.45 (m,
2H} LRMS : miz 143 {MH").

Preparafion 25
N-{2-Amino-3-phenvlpropanoyli-3-pyridinesulphonamide difivdrochlotide
0\\ ffo
2HCI H,N -

B ‘f S

N

Saturated ethereal hydrochloric acid (40ml) was added to an ice-celd solution of the
sulphonamide from preparation 18 {959mg, 2.37mmol} in ethyl acetate (30ml) and sther
¢10mN, and tha solution stirred at room temperature for 18 fhiours. The reaction mixture

was concentrated under reduced pressure and the residug azactroped with
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dichloremethane (3x) to afford the title compound as a white solid, 95%mg; 'H NMR
(DMSOd,, 300MHzZ} & 3.23-3.50 (m, 1H), 3.70-3.98 (m, 1H), 4.13 (m, 1H}, 7.05 (m. 2H).
7.20 {m, 3H), 7.78 {m, 11}, 8.38 (d, 1H), §.44 {bs, 2H}, 8.95 (d, 1H}, 8.02 (s, 1H);[«]s =
+138° (0.5% solution in methanot).

Preparation 26
65-Amino-3-pyridinyl}{phen thano)
aH
HN o
‘ P
H
A mixture of the bromids from preparation 19 (2.0g, 7.60mmol) and copper (Il) sulphate
pentahydrate (350mg, 1.40mmal} in ¢.88 ammonia {18ml} was heated at 135°C in a
sealed vessel for 24 hours. Sodium hydroxide soution (1N, 10mi} was added fo the
copled soiution, and the mixture was then extracted with ether (6x). The combined
organic exiracts were dried (MgS0Q,), and concentrated under raduced pressure. The
resulting precipitate was filttered, washed with ether and dried to give the tfitle compound
as a solid, 1.259, 83%; m_p. 92-84°C; 'H NMR (DMSCd,, 300MHz) 5: 5.22 (s, 2H), 5.59
(d, 1H). 5.86 {d, 1H). 6.83 (s, 1H), 7.20 {m, TH), 7.34 {m, 4H), 7.78 {m, 2H).

Preparaticn 27
5-Benzyl-3-pyridinvlamine

A mixture of the alcahel fram preparation 26 (700mg, 3.5mmol} and 5% palladium on
charcoal {7Omy) in hydrechloric acid {5ml, 1M) and ethanol {20ml} was hydrogenated at
30 psi and room temperaturs for 6 hours. The mixture was filkered through Arbocel®,
and the filtrate concentrated under reduced pressure. The rasidue was basified using
agueals sedium bicarbonate solutian; extracted with dichlorornethane {(3x), and the
cormbined organic axtracts dried (MgS0,), and evaporated under reduced pressure. The
crude product was purifisd by cofumn ¢hrematagraphy on silica gel using
dichioromethane:mathanof:0.88 ammonia (92:8:0.4) as eluant, to give the title compaund
as a solid, 500mg, 78%; mp 107-109°C; 'H NMR (GDCl,, 300MHz} 5 3.61 (be, 2H), 3.54
{5, 2H), 6.78 (s, TH), 7.24 {m, 5H), 7.98 (s, 2H).
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Preparation 28
5-Aming-1-benzyt-2( 1 H)-pyridincne

H,M :
2 / N
S
[+]

A mixture of 1-benzyl-5-nitro-1H-pyridin-2-ane (Justus Liebigs Ann. Chem. 434; 1830;
52) {1.0g, 4.35mmel), and granulated tin (3.5g, 29.5mrmol) in concentrated hydrochloric
acid (t4m!) was healed at 90°C for 1.5 hours. The cooled selution was diluted with
water, neutralised using sodium carbonate solution, and extracted with ethyl aceiate
{250ml in tofal}. The combined organic extracts were filtered, dried (MgS0.,), and
evaporated under reduced pressure to give the title compound as a pale green sofid,
{turned blue with ime), 440mg, 51%,; "H NMR (CDCl,, 260MHz) 5: 4.12-4.47 {bs, 2H),
5.00 (s, 2H), .31 (d, 1H), 6.86 {5, 1H), 7.07 (m. TH}. 7.14-T.42 {m, 5H).

Breparation 29
Cis-{(4-Aminagyciohexyl)methanol

/U\OH
H,N

L3
Lithium zlumirium hydrige (14ml, 1M solution in tetrahydrofuran, 14mmol) was added
dropwise to an ice-cooled solution of cis-4-aminosyciohexanecarbexylic acid {1.23g,
0. 20mmel) in tetrahydrofuran (S0m), and once addition was complata, the reaction was
heated under reflux for & hours. The resulting suspension was cooled te 5°C, and water
(C6ml}, agueous sodium hydroxide solution {1.1ml, 2M}, then water (3.6ml) were added
sequentially. The resulting suspension was fitered, and the filtrate evaporated under
reduced pressure to give an oil, which was used without further purification; H NMR
{CDCl, 300MHz) &: 1.40-1.80 {m, 12H), 3.00 (m, 1H), 3.55 {d, 2H); LRMS : m/z 130.2
{MH").

Preparation 30
2-Amino-4-butylpyridine
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A mixture of 4-butylpyridine (5.0g, 37.0mmal) and 85% sodium amide (1.7g, 40.7mmal)
in xylene (10ml) was heated at 150°C for 18 hours. The cooled mixture was diluted with
ether {100ml) and extracted with ZN hydrochioric acld (twice). The aqueous extracts
ware basified using sodium hygroxide selution, and re-extracted with ether. These
comhbined organic extracts were dried (MgE0,) and evaporated under reduced pressure.
The residual oil was purified by column chromatography oh silica gel using
dichloromethane:methanol:0.68 ammonia (97:3:0.15) as eluant, to afford the tille
compuound as a crysialline solid, 2.1g, 38%; "H NMR (CDCl,, 300MHz) 6: 0.86 {t, 3H),
1.36 (m, 2H}, 1,80 (m, 2H), 2.52 (1, 2H), 4.38 (bs, 2H), 6.38 (s, 1H), 6.55 (d, TH). 7.88 (d,
1H); Anal. Found: C, 72.01; H, 9.47; N, 18.83. C;H,,N;requires G, 71.96; H, 9.3% N,
18.66%.

Preparation 31
5-(Cyclopropylmethy!)-1,3.4-thiadiazol-Z-amine

3.
HEN\( ;

N—N

Oxalyl chioride {3.13ml, 35.9mmal) and N N-dimethylformamide (1 drop) ware added to
a solution of cycloprapylacetic acid (3g, 28.8mmol) in dichloromathane (30mi), and ihe
reaction stirred at room temperature for 18 haurs. The mixture was concentrated under
recluced pressure and azeotroped with dichloromethane 1o give & brown oii. A mixture of
this intermediate acid chloride (887mg, 7.48mmol} and thiosemicarbazide (455mg,
4.58mmol) were heated at 70°C for 18 hours, then copled. Water was added, the
mixture basified to pH @ using 50% aqueous scdium hydroxide soiution, and the
rasulting precipitate filtered and dried, to give the titie product, 410mg, 53%; 'H NMR
(CD,CD, 400MHz) 5 0.28 (m, 2H}, 0.60 (m, 2H), 1.02 {m, 1H), 277 (d, ZH); LRMS . m/z
1552 (MH").
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Preparation 32
1R, 2R.4514-[({1-[2-{tert-Bitoxycarporyipentyljeyclopentylicarl lyamino}-2-

butylsyclohexanecarboxamide

CH,
HC o Fj.
HECA/ CH,
CH, O o N
1

The product from Preparation 49 (65mg, 0.14mmal) was taken up in DCM (2mls) and

1,1"-carharyidimidazale (23mg, 0.15mmal) added in ane portion, 0,88 agueous
ammonia solution [0.5mis) was added and the mixture stirred for 16h. The volatiles
were removed under reduced prassure, and the resulting suspension treatsd with
saturated agueous NaHCO, solution (Smis). The organies were extractad with EtOAc
(2%}, drled (MgS0,) and evaparated te give an oil, which was purified by column
chromatagraphy using 19:1 (DCM:MeOH) ae eluant to provide the titie product (43mg);
' NMR (CDCL, 400MHz) &: 0.81 {1, 6H), 1.82-1.28 {m, 37H), 2.22 (m, 1H}, 4.13 {m,
1H), 5.42-5.97 (m, 3H).

Preparation 33
tari-Butyl 2-{[1-({] 1-{hydraxymethvitevoiopentyllamineicarponyl)-

clapentylmethwjpentanoate

CH,
HG H
0 N
HC
OH

oH, O !

1-(3-Dimethylaminopropyi}-3-sthylcarbodiimide hydrochleride (41mg, 0.2 1mimol), 1-
hydroxybenzotriazols hydrate {27my: 0.2mmel), N-methylmorphaline (3511, D.31mmol)
and finally 1-amino-1-cyclopemanemeih&not {ex Aldrich Chemical Ca.) (25mg,
0.22mmoel) were added 1o a solution of the acid from preparation 1 (150mg. D.53mmal) in
N,N-dimethyformamide (3mi), and the reaction stirred at B0°C for 18 hours. The coolad
solution was diluted with ethy! acetate (S0ml), washed with water (3x25ml}, and bring
(25mi), then dried (MyS0,) and evaporatad under reduced pressure. The crude product

JP 2004-502670 A 2004.1.29
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was purified by chromategraphy on silica gel, using sthyf acetate:pentane (30:70} ss the
eluant to afford the tite compound, 38ma, 57%: "H NMR (CDCI,, 400MHz) 5: 0.88 (1,
3H3, 1.28 {m, 3K}, 1.41-1.78 {m, 26H}, 1.78-1.98 (m, 4H), 2.04 (m, 1H), 2.26 (m, 1H),
3.58 (dd, 1Hj, 2.70 (dd, 1H), 4.80 (1, 11), 6.8 {5, TH}; LRMS : m/z 380 (MH}.

Preparations 34 te 43
Compounds of formula Ve, Le. compounds of genaral farmula IV where Prot is fen-buty!

and R is propyi, were prepared from tha title product from Preparation 1 and the amine
indicated, following a similar pracedure to that describsd in Preparation 33,

CH,
MG
S{(CHgh Y
HE (OHzhn
CH, © o
(Ve
Prep [ -[CH,),Y Prec. aming Cata |
34 i, piperonylamine TH NMR (CDCl,, 400MHz) &: ¢.85
\/@ > fex Aldrich (k. 3H), 1.26 {m, 4H), 1.42 (5, OH),
g Ghemical Co.) 1.46 (m, 2H), 1.59-1.75 (m, 5H),

1.95 (m, 2H}, 2.08 {m, 1H), 2.22
{m. 1H), 4.26 (dd, 1H}, 4,39 (dg,
1H), 5.95 (m, 3H}, 6.78 {m, 3H).
LRMS : m/z 418.3 (MH")

35! Z-aminoindan TH NMR (CDCl,, 400MHz) 8: 0.87
hydrechlorida (sx | it, 3H), 1.25 (m, 3H), 4H), 1.42
Aldrich Chemical | (m, 12H}, 1.56-1.70 {m, 45}, 1.9¢

Ca} (mn, 2H), 2.02 {m, 1H), 2.22 (m,
1H), 2.8C (m, 2H), 3.35 (m, 2H),
476 {m, 1H), 5.86 (d, 1H), 710
(m, 4H}.
LRMS : m/z 400.3 (MH")
36° 5 oH 2-amino-5- TH NMR {CDCI,, 400MHz) : 0.82
\( 7’ : methyl-1.3.4- {t. 3H), 1.20-1.85 (r, 20H), 2,98
N thiadiazole (sx {m, 4H), 2.67 (5, 3H}, .80 (b=,
Lancaster) TH).
: LRMS : miz 382.3 (MH"}
-~ Zamino-5ethy- | 'H NMR (CDCl,, 300hHz) &: 0.82
( ?/\CH 1,3 A-thiadiazole | {t, 3H), 1.20-1.80 (m, 22H), 1.84
N— * {ex Lancaster} {m, TH}, 2.20 (m. 4H), 3.04 (g,
2H), 9.10 {bs, tH).
LRMS : m/z 396.2 (MH")

arz
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Srep_ | -(CHY

Frec. amihe

Dzta

3
8 /\g_?/cw

Prep 22

H NMR (COGI, 300MHz) 6: 0.84
(t, 3H), 1.20-1.38 {m, 4H), 1.42
{s, 9H), 1.44-1.78 {m, TH), 1.95-
212 (m, 3H), 2.20 (m, 1H), 2.76
{s, 3H), 4.74 (dd, 1H), 4.82 (od,
1H), 6.54 (bs, H).

LRMS : m/z 396.2 (MH")

38t H

Prep 22

TH NMR (CDCh, 300MHz) 3 0.88
t, 3H), £.21-1.38 (m, 3H), 1.40-
1.70{m, 17H), 1.88-2.04 {m, 3H).
2.2 {m, 1), 2.39 ¢, 2H), 2.80
{d, 3H), 3.53 (m, 2H), £.13 (bs,
1H}, 5.40 {m, 1H).

LRMS : miz 369.5 (MH*)

107

Prep 24

H NMR {COCI,, 300MHz) &: 0.82
{m., 3H), 1.16 {2xd, 3H), 1.20-1.72
(m, 21H}, 1.83 (m, 1H), 1.98 (m,
36, 217 ¢m, TH), 2.38 (m, 2H),
1.86 {m, 1H), 3.34 (m, 1H), 2.54.
3.62 (m, 2H), 4.15-4.20 (m, 15},
6.21-6,35 (2xbd, TH).

LRMS : miz 409.3 (MH").

brE G

Prep 20

“Fi NMR (CDCI,, 400MHz) &: 0,82
{t, 3}, 1.18-1.28 (m, 4H), 1.42
(m, 12H), 1.60 {m, 3H), 1.74-2.02
{m, 10H), 2.8 {m, TH), .78 {m,
1H), 4.38 (m, 1H), 5.32 (bs, TH},
5.57 (bs, 1H), 7.28 (bs. tH).
LRMS : miz 395 (MH")

42° a

Prap 21

H MR (CDEE, 300kHz) & 0.86
(1. 3H), 1.18-1.78 {m, 25H), 1.84-
2.03 (m, 6H), 2.22 {m, 1H), 2.58
(i, 1H), 2.55 (s, 3H), 3.03 (s,
3H), 3.84 {m, 1H), 5.78 (m, TH),
LRMS : m/z 437.7 (MH")

532 .
OH

Prep 29

'R NMR (CDCI,, 300MHzZ} §: 0.85
{t, 3H), 1.20-1.79 (m, 30H), 1.90
(m, 2H), 2.08 (m, 1H), 2.24 {m,
1H), 3.56 {m, 2H}, 4.04 (m, TH),
5.82 (bd, TH}.

LRMS - mfz 386.4 (MH"}

1 = reaction conducted at room temperature

2 = Methancol:dichioromethane was used as the column =luant

JP 2004-502670 A 2004.1.29
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Preparation 44
tert-Butyl 24[1-({[2-(1 H-indol-3-yhethyllamino}carbonylicyclopenty(}-methyllpentanoate

CH,
HG m
) N
MG \
N
H

cH, © g

The title compound was cbigined as a pale yellow oil in §0% yieid from the acid from
preparation 1 and tryptamine, following a similar precedure to that described in
preparation 33, except the reaction was performed in dichloremethane at room
temperaturs; 'H MMR (CDCl,, 400MHz) 5! ©.86 (t, 3H}, 1,28 (m, 3H), 1.42 (m, 11H),
1.50-1.69 (m, 8H), 1.83 (m, 1H), 1.80-2.05 (m, 2H), 2.22 (m, 1H), 2.99 {t, 3H}, 3.60 (m,
2H), 8.78 (m, 1H), 7.06 (s, TH}, 7.14 (m, 1H), 7.20 (m, TH), 7.38 (d, 1H}, 7.83 (d, 1H),
B.02 (bs, 1H); LRMS : m/z 427 5 {MH*)

Preparation 45
tert-Buty| 2-]{1-{[{35}-1-beryvipyrrolidiny]amimncjcycfopentylimethylipentancate

CHy

He \D“
CH, O o]
The tile compound was abtained quantitatively from the acid from preparation 1 and
{35)-1-henzyl-3-aminopyrrolidine {ex. Aldrich Chermical Co.), fallowing a skmilar
procedure to that described in preparation 44; *H NMR (CDCl;, 300MHz) 3: 0.84 (1, 3H},

1.10-1.78 {m, 21H), 1.80-2.05 (m, 2H), 2.20-2.38 {m, 3H}), 2.58 (m, 2H), 2.84 (m, 1H),
3,62 (s, 2H), 4.45 (m, 1H}, .02 (m, 1H), 7.33 (m, SH),

JP 2004-502670 A 2004.1.29
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Praparation 46
teri-Butyl 2-{[1-({Icis-2-phenyleyclopropyliaminalcarbonyl)-

eyciopentylimethylipentancate

GH.

H,G H
o N e
HC \v
CH, © c

1~{3-Dimethylaminopropyl)-3-ethylcarbadiimide hydrochlorlle {31mg, 0.42mmal}, N-
rethylmorphoiine {0.15ml, 1.06mmel) and 1-8-amine-2-R-phenyl cycloprepane
hydrochloride (/. Med. Chenn., 1986, 28, 2044) [50mg, 0.35mmol) were added to &
solution of the actd from preparation 1 {100mg, 8.35mmal) in dichloromethans {10mi},
and the reaction stired at room temperature far 18 hours. The reaction mixture was
evaporated under reduced pressure and the resigue purified by column chromatography
an silica gel using an #lution gradient of dichloromethans:methanol (982 ta 95:5} 1o
affard the title compound as a vellow ail, BSmg, 55%:; 'H NMR (CDCL, 300MHz) 3: 0.88
(t, 3H), 1.16 {m, iH), 1.20-1.58 {m, 16H), 1.83 (m, §H), 1.80-2.14 (m, 4H), 2.23 (m, 1H),
2.90 (m, TH), 8.00 {m, 1H), 7.19 (m, 3H), 7.24 (m, 2H); LRMS : m/z 460 {MH").

Praparalion 47
tert-Butvl 2-[4-({]2-(2-ox0-1

AP S

Hydrazing monshydrate (34pl, 0.70mmal) was added to a solution of the compound from

aridinyllethyllamineicarbanylicyslopentyll-

methylipentancata

preparation 5 (17tmg, 0.63mmol) in ethano! (10mi), and the reaction heated under refux
for 5 hours. The cooled mixture was filtered, tha filtrate concentrated under reduced
pressure, the residue suspended in dichloromethane, and the suspension re-fillered.
The resulting filtrate was concentrated under reduced pressure, and the residue purified
by column chromatography on silica gl using dichloromethana:methanoi:0.88 ammania
£80:10:1) as sluant ic give the amine, 186mg. The acid from preparation 1 (32mg,

JP 2004-502670 A 2004.1.29
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0.14mmol}, 1-(3-dimethylaminoprepyl}-3-ethyicarbadiimide hydrechioride (25mg,
@.13mimel), 1-hydroxybenzotriazale hydrate {17mg, 0.13mmol), and N-meihytmorphaline
(A5, 0.23mmol) were added to a solution of this amine in N, N-dimethyformarmice
{2ml}, and the reaction stirred at room tempetature for 18 hours. The mixture was
partitioned betwean ethyl acetate and water, and the layers separated. The organs
phase was washed with water (2x), dried (MgS0,), and evaporated under reducad
pressure. The residuai oil was punfied by cotumn chromatography on silica gel using an
elution gradient of dichloromethane:methanal (98.5:1.5 to 95:5) to afford the tille
compound as an oil, 43my, 17%; "H NMR (CDCl, 400MHz) 5: 0.82 {t, 3H), 1.22 {m, 3H),
1.38-1.85 (m, 17H}, 1.58 (m, 4H), 1.85 (m, 3H}, 2.17 {m, 1H}, 2.37 {m, 2H), 3.30 {m,
2H), 3.38 {m, 2H), 3.50 {m, 2H), 6.76 {m, 1H}; LRMS : mfz 409.2 (MH")

Preparation 48
Eityl {(1R,2R AS)-4-{{{1-[2-{tert-butoxycarbe, entylleyslopentylicarbonylj-aminol-2-

butyleysiohexanecarkoxylale
CH,

A mixture of the acid from preparation 1 (108mg, 0.38mmol), {1R,2R,45)-4-amino-2-
butyl-cyclohexanecarboxylic acid ethyt ester hydrocherids (WQ, 9009374), (101mg,
0.3Bmmaly, 1-(3-dimethylaminopropyl)-3-sthylcarbodiimids hydrochloride (85mg,
0.50mmal}, 1-hydroxybenzotriazole hydrate (60mg, 0.40mmeol) and triethylamine
(0.12ml, 0.87mmol} in dichlorometiane {3ml), was stirrad at room termperature for 16
hours. The mixture was evaporated under reduced pressure, the residug treated with
sodium bicarbonate salution and extractad with athyl acatate. The combined organic
extracts were dried {(MgSQ,) and evaparsted under reduced pressure to give a gum. The
crude product was purified by column chramatography on silica gel using ethyl
acefate:penlane (50:50) as eluant, and azeotroped with dichlaromethane ta afford the
title compound, 190mg; 'H NMR (CDC,, 300MHz) &: 0.88 (m, BH}, 1.20-1.40 (m, 13k},
1.40-2.40 {m, 25H), 2.16-2.30 (m, 2H), 418 {m, 3H), 5.83 (d, 1H}.

JP 2004-502670 A 2004.1.29
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Praparation 49
1R, 2R.48-4-{({1-[2-{ten-Butoxycarborypentyllcyclopentylicarbonyllamingl-2-
butyleyelohexanecarboxyiic acid

chy

H
oo M.
He | CH,
o, @ s} rrOH

Q

A mixture of the athyt ester fram preparation 48 {190mg, 0.38mmoi) and TN sodium
hydroxide solution (2.85mf, ¢.85mmal) in methanal (1.5m) was stirred at room
temperature for 22 nours. The reaction mixture was acidifed 1o pH 4 using hydrochloric
acid {2N), then partitioned between ethyl acetate and water. The layers were separafed,
and the organic phase was dried (Mg30,) and evaperated under reduced pressure to
affard the thle compound, 130mg, 73%:; "H NMR [CDCI;, 300MHz) & 0.86 (m, BH), 1.20-
212 {m, 36H), 2.24 (m, 2H), 4.18 (m, TH), 5.82 (4, 1H); LRMS : mvz 464 (M-HY",

Preparation 50
fer-Butyl {2R)-2-{[1-({{[5-(cycloptopylmethyl)-1 3 4-thiadiazal-2-

yllamino)carbonylysysloperiyimethylingntancate

N

The title sompound was preparad from the acid from preparation 2 and the amine from
preparation 31, in 85% yiald, following the procedura described in preparation 33; H
NMR (CDCly, 400MHz) 5: 0.35 {m, 2H}, 0.63 {m, 2H), 0.50 (m, 3H), 1.10 {m, 1H}, 1.20-
1.94 (m, 20H), 2.19 (m, 4H), 2.93 (t, 2H}, 3.50 (s, 1H}, LRMS : miz 422.4 (MH"); Jotle= -
14,15° {& = 0.082, methanol).

JP 2004-502670 A 2004.1.29
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Praparation 51
tert-Butyl (2RY-2-[1-({[5-(ethoxymethy))-1.3 4-thiadiazol-Z-yllaminolcarihenyli-
ciapentymethylipentancate

H\(S}‘_\O

Mo

CH.

5
The title compaund was prepared from the acid from Preparation 2 and the title product
from Praparation 97 in 51% yield, following the procedure described in preparation 33;
H NMR (CDC);, 400MHZ) & 1.10-1.78 (, 25H), 1.82 {m, 1H), 2.18 {m, 5H), 3.48 {s,
1H), 4.82 (5, 2H), 10.16 {brs, TH); LRMS © miz 426 4 (MH"); [ot]p = -12.80° (& = 0.08,

methanol}.

Preparation S1a

ble

To a mixiure of dichioremethane (2.39 L) and ayridine (2.39 1) at =14 °C was added
thionyl ehlaride {135 mi, 1.85 mol, 1.1 eq) with stirring aver & peried of 1 hour under a
nitrogen atmosphere. Aftar stirring the resiitant orange solution for & minutes, a solution
of the product from Preparation 2 (477 g, 1.67 mol) in dichforomethane (477 ml) was
added over a pariod of 45 minutes, causing the reaction mixture to becoma turbid. After
atiring the reaction mixture for 3 hours, triethylamine (424 g, 4.18 mal) was adda over
a period of 20 minutes, followed by 4—di|:nathylamin0pyridine (20,5 g, 168 mmol), To the
rasultant mixtuye was then added 2-amino-5-ethyl-1,3 4-thiadiazole (ex. Lancaster) (282
3, 2.18 mal) in 3 portians over a period of 10 minutes. The reaction was then allowed to
warm to ambiant temperature and was stirred for 43 howrs. n-Heptane (2.4 L) and
deionised water (1 L) were then added to the reaction mixture. Goncentrated

JP 2004-502670 A 2004.1.29
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hydrochloris acid (3.56 L) was then added with stirming over a period of 0.5 hours whilst
saoling in an ice-water bath. The layers were then separated and to the organic layer
was added deionised water (2 L) and soncentrated hydrachloric acid (250 mi) with
stiring. Tha layars were separated again, and to the organic layer was added deioniead
water (2 L} and concentrated hydrachloric acid (250 ml) with stirring. To the organic layer
was then added saturated aqueous pofassium carbonate solution (1 L) with stiming. The
organic phase was collscted and was then washed with safurated brine (2 x 1 L). The
resultant solution was then cencentrated undsr vacuum to give the title compound (548
g, 1.38 mol, 85% yield) as & viscous, dark brown oil that was used in the next step
without further purification; L RMS (negative APCI) - m/z [M-H] 394; "H-NMR (GG, 300
MHz) 3: 0.76 {t, 3H), 1.08-1.23 (m, 3H), 1.23-1.27 {m, 2H}, 1.32 (s, BH}, 1.34-1.42 (m,
2H}, 1.42-1.53 (m, 4H), 1.53-1.88 {m, 2H), 1.87 (dd, TH), 1.95-2.06 {m, 1H), 2.06-2.24
{m, 3H), 2.98 (3. 2H}, 12.15 {bs, 1H).

Prepargation 52
Benzyl 2-{{1-[{3-pyridinylaminolearbonylleyclopentylimethyhpentanocate

CH,
MH
[: l o} N
. | )
T U

Trietaylaming (0.11ml, G.78mmol} was added to a mixture of the acid chioride from
preparation 3 (200mg, 0.60mmel} and 2-aminopyridine (§1mg, 0.85mmal} in
dichlaromethanz (3ml), and the reaction stirred at room temperature for 16 hours. The
mixiute was evaporated under reduced pressurs, the residue partifioned between
sodium bicarbonate solution {5miy and ethyl acetate (20ml), and the layers separeted.
The organic phase was dried {MgS0,), and evaporated under reduced pressure 1o give
a gum. The crude product was purified by column chromatography an stifca gel using
ethyl acetate as eluant, to afford the title compound, 130mg; 'H NMR (CDCI, 400MHz)
5:0.87 [t 3H), 1.21 (m, 3H), 1.40 (iF;71H), 1.43-1 72 {m, 8H), 1.81 (d, 1H), 1.98 {n, 1H),
218 (m, 1H), 2.24 (m, 1H)}, 2.46 {m, 1H), 4.98 (m, 2H}, 7.20-7.38 (m, GH}, 7.42 {s, 1H),
8.06 (d, 1H), 8.35 (4, 1H), 8.56 {5, 1H).

Preparations 53 to 56
Compeunds of formula IVd, i.e. compounds of general formula IV where Prot is banzyl
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and R' is prapy!, were prepared from the acid chloride from Preparation 3 and the amina
indicated, follewing a simitar procadure to that described in preparation 52.

cH,
©\/° H
;\QF -
[¢] e} n

(vl

Prep [ -[CHzhY Prec. amine Data |
53 iW@ ex Trans World | 'H NMR {CDCl,, 300MHz) & 0.84

Chemicals (t, 3H), 1.24 (m, 2H), 1.50-176 (m,
TH), 1.84 {dd, 1H), 1.98 {m, 1H},
2,19 {dd, 1H}, 2.28 {m, 1H}, 2.56
(m, HY, 3.98 (s, 2H), 4.99 {dd,
2Hy, 6.98 (d, 1H), 7.19-7.42 {m,
15H).

Prep 27 'K NMR (CDCl;, 300MHz) & 0.85
¢, 3H), 1.24 (m, 3H), 1.39-1.78 {m,
BH), 1.82 (dd, TH), 1.98 (m, 2H),
2.20 (dd, tH}, 2.25 (m, 1H}, 2.50
tm, 1H), 3.98 (s, 2H), 4.98 (dd,
2H}, 7.18-7.40 (m, 10H), 7.45 (s,
1H}, 7.98 {5, TH), .23 (5, 1H),
8.42 {5, TH).

55 = Prep 30 TH RMR (GDCl,, 400MFiZ) 5 080
\IO/D &, 3H), 0.92 &, 3H), 1.21 {m, 2H),
N e 1.30-1.70 {m, 12H), 1.82 (dg, 1H).

[

54

v
'S E
<)

2.04 (m, 1H), 2.20 {m, 2i), 2.50
(e, 1K), 2.56 (¢, 2H), 4.98 {dd, 2H),
6,33 (d, 1H), 7.30 fm, 5H), 7.90 (5,
1H;, 5.08 {5, 1H}, B.15 (¢, 1H).
Frap 26 "H NMR (CDCl,, 300MHz) &: 0.84

£, 3H), 1.25 (m, 2H}, 1.27-1.89 (m,
L b 10H), 2.07-2.30 (m, 2H), 2.47 (m,
7 1H), 4.98 (s, 2H), 6.10 (dd, 2H),

6’

6,59 {d, 1H), 7.15 (d, tH}, 7.34 {m,
11Hj), 8.10 {s, 1H}.

1 = dichigromethane used as the column eluant
2 = N-methylmorpholine was used as fhe base
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Praparation 57

carbonyllevelopentylimethylipentanoate
CH,
o]
[::L\/D B o,
\\s
<] 4 H/ \\0 =N

The amine hydrochloride from preparation 25 (828my, 2.19mmol) and N-
methylmorphaline (2.21g, 21.9mmol) were added to an ice-gald solution af the acid
chilaride from preparation 3 (737mg. 2.18mmol} in dichloromethane (50mil}, and the
reaction stirred at room temperature for 24 holrs. The reaction mixture was evaporaled
under reduced pressure, the residue partitioned betwaen ethyl acetate (50ml} and water
{50m}, and tha layers separated. The organic phase was washed with brine (25mf),
dried (MgSQ,} and evaporated under reduced pressure. The crude praduct was purified
by celumn chrematography an silica gel using an elutich gradient of ethyl
acetate:methanol (100:0 to 95:5) to give the tille compound as a cream foam, 975mag,
73%; 'H NMR {CDCl,, 300MHz) & 0.72 (m, 3H), 0.84-2.20 {m, 17H}, .84 (m, 1H), 2.00
(m, TH), 4.18 (m, 1H), 5.00 (m, 2H}, 8.95 (m, 2H), 7.02 (m, 3H), 7.28 {m, 6H), 8.06 (m,
1H), 8.80 {m, 1H), 8.87 (s, 1H).

Praparation 58
cis-Benzyl 2-{{1-[{{4-[(dimefhylaminc)carbonyllcyciohexyllamingicarbonyl)-

cyclopentylmethviipentanoate

CH,

G5

!‘,3 s
N

N
oH,

a

A mixture of cis-4-[[{1-{2-[{benzyloxy Jearbonyitpentylioyclopentylicarbomyl-

JP 2004-502670 A 2004.1.29
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arminoleyclohaxanacarboxylic acid (EP 274234, Example 319) (200mg, 9.45mmol}, 1-{5-
dimethylaminopropylj-3-ethylcarbodimide hydrochicride (112mg, 0.58mmel), 1-
hydrexybenzatriazole hydrate {70mg, 0.46mmol) and dimethylamine (0.56ml, 2M in
tetrahydrofuran, 1.12mme) in dichloromethane (5ml} was stirred at room temperature
for 15 hours. The mixture was concenirated under reduced pressure and the residue
partiionsd batwean sogium bicarbonats solution and sthyl acetate, and the layers
separated. The organic phase was dried (MgS0,) and evaporated under reduced
pressure to give a gum. The crude product was purified by column chromatography on
silica gel using ethyl acetate as eluant to afford the tille compeund, 158mg; H NMR
(CDGCl,, 300MHz} 8: 0,82 {t, 3H), 1.22 (m, 3H), 1.32-1.88 (m, 1), 2.00 {m, 4H}, 2.40 {m,
1H), 2.80 (m, TH), 2.97 (s, 3H), 3.04 (s, 3H), 4.04 {m, TH), 5.12 (s, 2H}, 5.80 (bd, TH},
7.37 (m, 5H).

Preparation 59

cis-Benzyl 2-({1-[{{4-{{methylamlnoicarbonyilcyclohesyljaming jcarbonyl]-

cyclopantyiimethylipertanoate

t
Cil\/m“)\£;%/m[:j
° H’ N\CH,

<

The title compaund was prepared in 49% yield from cis-d-{f{1-{2-
[(benzyloxylcarbonyljpentylicyclopentylicarbony!laminccyclohexanecarboxylic acid (EP
274234, Example 319) and meihylamine (2M in tetrahydrofuran), following the
procedure described in preparation 58, 'H MWMR (COCI, 3000tlz) & 0.82 (4, 3H), 1.17-
2.12 {m, 22H), 2,21 [m, TH), 2,41 (m, 1H), 2.80 (d, 3H), 4.00 (m, TH}, 5.12 (s, 2H), 5.61
(m, 1H), 5.79 (d, 1H), 7.38 {rn, 5H).

JP 2004-502670 A 2004.1.29
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Preparation 60
tert-Butyl 2-[{1{[(2-{[(benzyloxyicarbonyllaminclethyliamino|carbonyl

cyclopentyimethyljpentanoate

CH,
. ’ a
HC Lo} T ﬁ /lk o
H,c>( Py a
CHQX

The title compound wag obtained as a yellow oil in 55% yield, from the acid from

praparation 1 and N-benzyloxycarbenyl-1 2-diaminosthane (ex. Aldrich Chemicat Ga.}
folowing a similar procedure to that described in preparation 33; 'H NMR {CDCly,
400MHz) S .84 {, 3H), 1.20-1.38 {m, 3H), 1.40-1.74 (m, 17H), 1.80 (m, 2H), 2.04 (m,
1H), 2.20 {m, 1H}, 3.32 {m, 3H), 3.44 {m, 1H), 5.10 {s, 2H), 5.61 (m, 1H), 8.20 (M, 1K),
7.3 (m, 5H).

Preparaticn 61
fert-Butyl 2-[{1-{(2-aminoethyijaminalcarbonylicyclopentylimetnyl|peatanoate

GH

e O n\/f\

NH,
HC i o

CH,
A mixture of the carbamate from preparation 80 {1.43g, 3.10mmual} and 10% palladium
on charcoat (200mg) in ethanot {Bmi) was hydrogenated at room temperature and 1 atm
for 18 hours. The reaction mixture was filtsred through Arpoce!®, and the filirate
evaporated under reduced pressure to afford the tille comipound, 920mg, 92%; "H NMR
{CDCl, 400MHz) & 0.84 (1, 3H), 1.20-1.38 (m, 3H), 1.40-1.54 (m, 124), 1.61 (m, 5H},
1.92-2.12 {m, 3H), 2.20 {m, 1H), 2.88 (m, 2H), 3.38 (m, 1K}, 3.42 (m, 1H), 3.97 (m, 2H),
685 (m, 1H); LRMS : m/z 326.8 {M").

JP 2004-502670 A 2004.1.29
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Ereparation 82
Benizyl 2-[(1-[[(1-benzyl-6-0x0-1 B-dihydro-3-pyridinyliamino]carbany foyciopenty!)-
methyll-4-methoxybutanoate

L
MH
[ l o} N
=7 N
Q
Cxalyl chinsida (.26ml, 3.0mmal) was added 1o an ice-coaled solution of 142-

[(benzyloxy)carbony!]—d(methoxybufyt)cyclopentanecarhcxy[ic acid {(EP 274234,
Example 15) {1.0g, 3.0mmo!) and N,N-dimethylformamids (2 draps) in dichloromethane

[20ml), and the reaction stimed at room termperature for 2 hours. The solution was
concentrated under reduced pressure and the residue azeotroped with dichicromethans
(3x10ml). The product was dissolved in dichloromethane (20mi), then cooted i an ica-
bath. The amine from preparation 26 (600mg, 3mmol) and N-methytmorpholine (0.6ml,
5.45mmol) were added and the reaction stirred at room temperature for 18 hours. The
reaction mixture was consentrated undsr reduced pressure, and pariitioned betwesn
water and etner. The graanic layer was washed with hydrochtaric acid (2N}, sodium
bicarbonate solution, then water, dried (MBS0} and evaporated under reduced
pressure, The residual green sclid wes purified by medium pressure coumn
chromatography on silica gel using ethyl acetate:hexane (90:10) as zlyant to afford the
{itle campound, 880mg, 57%; "H MMR {CDCl,, 300MHz) & 7.37-2.28 (m, 12H}, 2.46-
2.84 (m, 1H), 3.20 (s, 8H), 3.31 (m, 2H}, 4.97 {gd, 2H), 5.08 {dd, 2H), 5.57 (d, 1H}, 7.12
{m, 1H), 7.18-7.48 (m, 10H), 8.08 (d, tH).

Preparation 63
4-{[{1-{3-teri-Butoxy-2-[{(2-mathoxyethoxyimethyll-3-cxapropylicyclo 1=

carbanylamins}syclohexanecarboxylic acid

JP 2004-502670 A 2004.1.29
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HG
g

0
HG H
Hacﬁ/o N
cH, © 2 q(on
o]

A mixture of panzyl 4-{[(1-{3-tert-butoxy-2-](2-methoxyethoxy)methyl]-3-
oxopropylicyclopentyljcarbenylaminojcyclohexanecarboxylate (EP 274234, Example
86), and 10% palladium on charcoal {260mg) In water (10ml) and ethane! (50m} was
Iydrogenated at 50 pei and roam temperaturs for 18 hours. The reaction mixture was
filtered through Solkafloc®, the filtrate concentrated under reduced gressure and the
residua azeotraped with toluene {3x) and then dichloromethane (3x), to give the title
compeund, 2,0g, 85%; 'H MMR (CDCl;, 300MHz) §: 1.48 {s, 9H), 1.53-1.84 (m, 14H),
1.64-2,10 (m, 8H), 2.80 {m, 2H), 3.40 (s, 3H), 3.41-3.65 (m, SH}, 3.96 (m, 1H), 5.80 (bd,
1H).

Preparation 64
ter-Butvl 3-{1-{(cvclopentylaming)carbenyllcyelopentyl}-2-i(2-m thoxyethoxy)methyll

propanoate
HyC.
o

Ho
:>(
" e, b o U

1-{3-Dimethylaminopropyi)-3-ethylcarbadiimide kydrochlotide (187mg, 1.07mmol), 1-
hydrexyhenzotriazale hydrate {13%ma, 107mme!}, N-methylmeorphaline {0.18m),
1.Bdmmol} and eyclopentyiamine (101p), 1.07mmal) were added to a sotutien of 1-(3-
tembutoxy%{(zmethoxye!hoxy}memyt}ﬁ?woxupropyL}-cycLo.pentanscarboxylic acid (EP
- 274234 Example 42) (400mg, 1.07mmoaly in dichlaremethane (Smi), and the reaction
stirred at reom temperature for 22 haurs. The reaction was quanched by the addition of
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water, extracted with dichloromethane (3x), and the combined organic exiracts dried
{MSO,} and evaporated under reduced pressure. The orude product was purified by
column chramatography on silica gel using ethyl acetate:pentane {30:70) as eluant to
afford the titte compound as a clear ail, 320mg, 78%; 'H NMR (CDCl,, 400MHz} §: 1.22-
2.02 {m, 27H). 2.58 (m, 1H), 3.36 (s, 3H}, 3.40 (m, 1H}, 3.46 (m, 2H), 3.57 (m, 3H),
4.10-4.20 (m, 1H), 5.80 (bs, 1H).

Praparation 85 -
tert-Butyl 3-{2-methoxyethoxn-2-{{1-{{[3-(2-ox0-1-

rralidinylipropyijaminstcarbenylicyclopentylimethyilpropanoate

HC
g} \T\
)
H
H& e} N M
e
CH, © 0 o

The title compound was abfained as a clear oil in 87% yisld from 1-{3-feri-Gutoxy-2-[(2-
methoxyathoxyimethy/l-3-oxapropyi}-cyclopentanecarboxylic acid (EF 274234, Example
42} and 1-{3-aminopropyl)-2-pyrrolidinone pymrelidinane (Ex. Aldrich Chemizal Co.},
following & similar pracedure te thet described in preparation 84, except
dichlaromethane:mathanal (95:5} was used as the column eluant, H NMR (CDCl,,
A00MHz) 8 1.47 (s, 9H), 1.50 {m, 2H), 1.60-1.70 (m, 7H), 1.78 (m, 1H}, 1.80 (m, 1H),
2.20 {m, 4H), 2.40 (m, 2H), 2.58 (m, 1H}, 3,14 (m, 1HY, 3.20{m, 11}, 3.38 {m, &H), 3.42-
3.80 (m, 6Hj, 7.00 (m, 1H}.
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Preparatien 66
cis-fert-Butvl 3-12-methoxyethoxy)-2-[(1-{[ia-{[{phenyisulfonyljaminclearbonyl

cyclohexyhaminolcarbonylloyclopentylimsthylipropanoate
HLC.
g

Ho |
HC
HGC%OMH
cH, O o ﬁ.\q/@
RS
g O o

N,N"-Dicyclohexylcarbadiimide (199mg, 0.67mmol), 4-dimethylaminopyridine (118mg,
0.27mmol} and benzenesulphonamide (152mg, 0.97mmol) were added to an ice-cocled
solution of the acid from preparation 43 (400mg, 0.878mmol) in dichloromethaneg (12}
and N, N-dimethylformamide {0.5ml}, and the reaction stired af room temperature for 20
hours. The mixture was concentrated under raduced pressurs and the residue
suspended in cold ethyl acetate. The resuiting insoluble materiat was filtersd off, the
filtrate washad with hydrochlaric acid (1N}, and water, then dried (MgS0,) and
evaporated under raduced pressure. The crude product was purified by column
chrematography on silica gel using an elution gradient of dichloromethane:methanal
{95:5 to 90:10) lo afford the tile compound as a white foam, 480mg, 92%; *H NMR
{COCI;, 400MHz) 3: 1.44 (s, 9H}, 1.63 (m, 13K}, 1.80 {m, 2H), 1.88 (m, 1H), 1.98(m,
M), 2.38 (m, 1H), 2.57 (m, 1H), 3.38 {5, 3H}, 340 (m, 1H). 3.51 (& 2H), 3.58 (m, 3H),
3.95 (m, 1H), 5.92 {d, 1H), 7.56 (m, 2H), 7.62 (m, TH), 8.05 {d, 2H), 8.75 (bs, tH);
LRMS : miz 618 {MNa").

JP 2004-502670 A 2004.1.29
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Preparatton 67

phenylbutancate

o (=3
1-{3-Dimethylaminapropyl)-3-athylcarbodiimide hydraghloride {1.06g, 5.53mmol}, 1-
hytirexybenzotriazole hydrate (2.60g, 4.44mmal} and 4-methylmorphafine (0.56g,

5 54mmol) wers added sequentially to a cooled solttian of 1-{2-[({benzylexy)carbanyll-4-
phenylbutyljoyclopentanecarboxylic acid (EP 274234 Example 17) (1.5, 3.94mmal} in
dry dichloromathane {15mi) at room temperature, followed by N-{3-aminopropyi)-2-
pyrrolidinone {Ex. Aldrich Chemical Co.) (0.66g, 3.84mmel}, and the reaction stirred at
room temperature for 18 hours. The mixture was washed with water, 2N hydrochloric
acid, saturated agliscus sodium picarbonate solution, and then dried (MGSCy) and
evaporated under reduted pressure. The residual yeltow oif was purified by column
chrematography on silica gel using ethyl acetate:pentane (5050} as the sluent to
provige the titie compeound as a clear gum, 800mg, 40%; "H NMR (CDCl, 300MHz) &
1.37-2.20 (m, 16H), 2.34.2.58 (m, 5H), 2.92-3.46 {m, 6R), 5.07 {d, 1H), 5.18 {d, TH),
8,96-7.47 {m, 10H).

Preparation 68
Benzyl 2-{[1-({[3-{methylamino}-3-oxgprepyllamina}carbenvlicyelopentyimethyii-d-

phenylbutanoate

y iy
a N\/\‘( \CH:A.
o
[e] Q

1-{3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (122mg, 0.64mmel), 1-

JP 2004-502670 A 2004.1.29
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hydroxybenzetriazole hydrate (88mg, 0.64mmal) 2nd 4-methyimerphofine (173pl,

1. 58mmol} were added sequentially to a coaled solutian of 1-{2-{{benzyloxyjcarbony!]-4-
phenyibutylicyclopentane-carboxylic acid (EP 274234, Example 17) {202mg, 0.53mmel}
in M,N-dimethyifarmamida (Sml) at room temperature, followed by the amine
hycrochloride from preparation 23 (146mg, 1.06mmal), and the reaction etired at 90°C
for 18 hours. The cooled soluticn was concentrated under reducad pressure and the
rasidue partifioned between water (20ml) and ethyl acetate (100mi). The layers were
separated, the organic phase washed with water (3x30ml), brine (25mi) drisdt (MgSQy},
and evaporated under reduced pressure fo give 2 clear oll. ‘The erude product was
purified by coiumn chromatography on silica gef using dichloramathane:methanol (98:2}
s eluant to afford the iitle compoeund as a sofouriess oil, 182mg, 87%: "H NMR (CDCl;,
A400MHZ) &: 1.38-1.53 (m, 2H), 1.53-1.96 (m, 8H), 2.02 (m, 2H), 2.27 {1, 2H), 2.48 {m,
3H}, 2,76 (d, 3H), 3.44 (m, 2H), 5.13 (s, 2H}, 5.79 (bs, 1H), 6.36 (m, 1H), 7.06 (d, 2H).
7,48 fm, 1H), 7.22 {m, 2H), 7.38 (m, 5H); LRMS : m/z 465.5 (MH").

Preparation 6&
Berzyl 2-[1-{{[1-{hydroxymethylievelopantyilamino}sarbonylicyclopentylmethylt-4-

055

The fitle compound was abtaingd as a orystalline solid (48%) from 1-{2-
I(penzyloxy}carbonyi]-4-phenylbutyljcyclopentane-carboxyiic acid (EP 274234, Example

17y and 4-aming-1-cyclopentanemethanos, fallowing a simvilar procedure to that

pheny'butanpate

described In preparation 68, except the reaction mixture was stirred at room temperature
for 18 hours, and the crude product purified by column chromatagraphy on silica gel
using ethyl acetats:pentans as eluant; 'H NMR (CDCL, 400MHz) 8: 1.38 {m, 2H), 1.50-
1,96 (m, 16H), 2.01 (m, 2H), 2.45 {m, 3H}, 3.49 (dd, 1H), 3.60 (dd, TH). 4.58 (m, 1H]
5.10 (s, 2H), 587 (5, WH), 7.0% {d, 2H), 7.14 (m, 1H), 7.20 {m, 2H), 7.36 {m, 5H); LRMS
miz 478.3 (MH").
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Preparation 74
Benzyl 2-f¢1-{[{5-methyi-1,3 4 thiadiazoi-2-yljaminolcarbonylicyciopentylimethyll-4-

phenybutanoate
o CH
Ak
o I3} M—p

The title compourd was shtained as & clear ail in 74% yield from 1-{2-

{(tenzyloxy)carbonyll-4-ghenylbutyilcyclopentanecarboxyfic acid (EP 274234, Example
17) and 2-amino-5-methyl-1.3,4-thiadiazole {ex Lancasten), following a simiar procedure
{o that described in preparation 68, 'H NMR (CDCl,, 400MHz) 3: 1.68-1.78 (m, TH),
1.83-1.98 (r, 3H), 2.08 (m, 1H}, 2.28 {m, 1H), 2.35 (m, 1H), 2.44 {m, 3H), 2.8E (s, 3H},
5.02 {dd, 2HY, 7.60 {d, 2H}, 7.15 (m, 1A, 7.99 {m, 2H). 7.35 (m, 5H); LRMS . miz 478.7
(MH").

Preparation 71
Beney! 4-phenyl-2-{{1-1{3-pyridinylamingicarbonylicyclepentylimethyllbutanoate

@vg i\ I

o o &

Oxalyl chiaride (2,29, 26.3mmal} was added to & saiution of 1-{2-

[{henzyloxy )earbonyil-4-phenylbutylicyclopentana-carhoxylic acld (EP 274234, Example
7) (5.0g, 13.14mmels and N,M-dimethylformamide {2 drops) in dichloremethane (26ml),
and the solutian stirred for 2.5 hours. The mixure was evaporaied under reduced
pressure, the residue azeatroped with dichleromethane ta give a yaliow oil. This wag
then dissolved in diehleromethane (50ml) and a solution of this acid chiovide (10mf,

2 45mmol) was added to an ice-cooled solution of triethylamine (248mg, 2.45mmo!) and
3-aminopyridine (253mg, 2. 70mmol} in dry dichioromethans (10ml}, and the reaction

JP 2004-502670 A 2004.1.29
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stirred at room temparatura far 18 hours. The solufion was washed with water (3x), dried
(MgSCy) and evaporated under reducsd pressure. The crude product was purified by
column chiomatography on silica gel using ethyl acetate:hexane (40:60) as eluant, and
repeated using an slution gradient of stherhexana (90:10 to 100:0). The product was
crystaliised from &thyl acetate:hexane o afford tha title compound, 740mg, 86%; 'H
NMR (CDECL,, 300MHz) §: 1.38-2.07 {m, 10H), 2 10-2.37 {m, 2H), 2.42-2.83 (m, 3H),
502 (s, ?H), 6.84-7.44 (1, 10H). 7.50 (s, 1H}, .03 {d, 1H), 8.26 (d, i), 8.52 (s, 1H).

Preparation 72
trans-ter-Butyl-3-{ 1-({[2-(4-chiorophenyl}evelopropyllaminolcarbopyl)-cyciopentyl]-2-

methoxymethyhpropanoate

T :MHW@C

The produgt from Preparation 84 {(286mg, 1mmel), the product fram Preparation 76
(203myg, 1mmol), 1-{3-dimethylaminoprepyl)-3-ethylcarbodimide (211mg. 1.7mmaol),
triethylamine (1) and HOBt (146mg, 1.tmmol} fn DCM (5 ml) were stired at roorm

temperalure for 16h. The reaction mixture was washed with water {20mlg), drisd over
MgS0, and purified by column chromatography using 1:8, then 1:5 EfOAc:pentane as
eluant to provide the title praduct as a colourless film (122mg, 40%); R, 1:5
(EtOAG:pentane) 0.2; 'HNMR {400MHz, CDClp} 51 1.05-1.2 (m, 2H}, 1.4 (s, 8H), 1.55-
1.75 (m, 4H), 1.9-2.0 {(m, 48), 2.4-2.5 (m, TH), 2.75-2.85 (m, 1H}, 3.3 (s, 30), 3.4-3.5
{ra, 1H), 8.3 {m, 1H), 7.05 (d, 2H), 7.2 (d, 2H}; HRMS : m/iz M+H, Faund 436.2242.
C2gHasNOLC! requires 4382249,
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Preparation 73
Ethyl-2-f4-chiprophenylicycloprepanscarhoxylate
cl

EtQ

A mixture of 4-chlorostyrena (10. 1md, 86mmol} and rhodium acetate dimer (1g, 4.5mmol}
in toluzne (S0mi) was heated to 85°C before adding ethyl diazoacetate (11.3mls,
gdmmal} over 30mins and the whole then heated at 80°C for a further 1h before
concentration in vacoo. The residue was then purified by sotumn chromatography using
1:2 PCM:pentane as eluant 16 give the title produst es a cofourless oil {7.8g, 37%}; Ry
1:2 (DCM:pentans) 0.35; 'HNMR (400MHz, CDClL) & 1.15-1.3 (m, 4H), 1.5-1.7 {m, 1H),
1.8-1.8 (m, 1H), 2.4-3.55 {m, 1H), 4.2 (g, 2H), 6.96 {d, 2H), 7.20-7.28 {m, 2H); and
LRME © mfz, M+NR," 242,

Preparation 74
frans-2-{4-CGhlorophenyloyclopropanecarboxylic goi

ey

]

The produet from preparation 73 (7.8g, 37mmol) was dissolvad in EtOH (75mls) at reom
temperature under nitrogen and sodium methaxide (8.19, 150mmol) was added
portisnwise over 15mins, After the addition was complsie, ihe mixture was then refluxed
for 18h. The reaction mixture was concentrated i vacuo, and the resulting resfdus
difuted with DCM and water (150mis, 2:1 mixture). The orgarnic layer was removed, and
the agueous layer re-extracted with DCM {2x50mis). The combined organic extracts
were dried over MgSQ, and evaporated to provide the frans ester (4.96g, 62%).
Adicification of the aqueous layer with coneentrated HCl to pH 1 resuitad in 2 white
precipitate, which was fillered and dried under vacuun to provide the hydrotysis product
{the corresponding acid) as & white powder {1.85g, 27%). Dissolution of the ester in
MeOH (50mls), water (50mls} and LIOH (1.34g, 32mmal) gave a clear solution which
was heatet at ca. 70°C evernight. The reaction mixturs was coeled, concentrated fn

vacuo, and acidified with congentrated HCl to pH 1. The resulting white precipitate was
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axtracted with EtOAC (3x50mis) and the combined organic extracts were dried over
#1950, and evaporated lo dryness, to provide the acid (4g, 86%). This acid was
combined with the hydrolysed product from the previeus step to give a total of 5.959;
IHNMR {400MHz, CDCL) & 1.3-1.4 (m, 1H), 1.6-1.7 (m, TH}, 1.8-1.9 (m, 1H), 2.5-2.6
(m, tH), 7.00 (d, 2H), 7.28 (d, 2H), LRMS : m/z, M-H 185.

Praparation 75
frans-ten-Butyi-2-(4-chjoraphienytcyclopropylsarkamate

Aoiu%l-"‘fg

The product from preparation 74 (1.5g, 7.65mmel), DPPA (1.8ml, 8.4mmol} and
triethylamine {1.25ml, 12mmol) in fert-butanol (20 mi) was heated at ca. 20°C under
nitrogen for 48h. When cool, the mixture was diluted with EtOAG (20mis) and saturated
Na, GOy, solution {20mls) and the organic layar was then removed. The aqueaus layer
was reextracted with EtDAG (20mls) and tha combined organic layers were dried over
MgS0,, fillered and evaperated. The resuliing residus was purified by column
chromatography using 1:10C. then 1:2 EtOAc:pentane as eluant to provide the titte
product as a white solid [1.79, 83%); R; 1:2 (EtQAz:pentans) 0.8, 'HNMR (400MHz,
COCY & 1.2-1.3 (m, 1H), 1.4 {s, 10H), 1.9-2.0 {m, 1H), 2.8 (br.g, 1H), 4.8 (br.s, TH},
7.0 (d, 2H), 7.2 (d, 2H); HRMS ; miz M+Na, Found 250.6923. Cy,H.NO;Cihta requires
290.0918.

Preparation 78

2- 4-Cr_1|oroghenyl)cyclogrggylamine

HNT e

The praduct from Preparation 75 was taken up in EtOAG, cooled ta 0°C and hydregen
chloride gas was bubbled through the sclution for 30mins. The sohution was then
concentrated i vacua to give the title product (1.28q, 6.3mmol); R, 1.3 (EOAc pentans)
D, "HNMR (400MHz, C,0D} § : 1.3-1.4 (m, TH), 1.4-1.5 (m, 1H), 2.3-2.4 (m, 1H), 2.8
2.9 {m, tH}, 7.15 (d, 2H), 7.3 (0, 2h).

JP 2004-502670 A 2004.1.29
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Preparation 77
Ethyl-2-(4-methoxyphenyl}-cyclopropanecarboxyiate

OMe

O

A mixture of 4-methoxystyrene {25.5mls, 192mmals), rhodium acetate dimer {2g,
4.5mmol) and toluene {100mis} was stirred at room temperature under nitrogen for
20mins and then heated 1o 85°C. Ethyl diazoacetate {12.8mls, 188mmols) was added
dropwise over 50mins at & rate of one drop every 2 to 3 saconds to maintain the internal
reaction temperature at around 95°C. After the addition was complete, the mixture was
heated for th at 85°C and then cooled to room temperature. The mixture was fittered
through Arbocek® and evaperated o an oil which was purified by column
chromatography using DCM:pentane (1:2) a3 gluant to provide the titke product {13g,
31%) which was a 3:1 mixture of the frans.ois isomers; R, 022 (DCM:pantane) 1:2;
IHNMR (400MHz, CDCY,) 5 1.20-1.38 (m, 5H), .83 (ddd, 1H), 2.50 (ddd, TH), 3.80 (s.
M), 4.16 (g, 2H), 8.82 (d, 2H), 7.03 (d, 2H).

Preparation 78
Trans-2-(4-methoxyphenyl}-cyclopropanecarboxylic acid

: -Ohle

HO\H/[>

=]

" Bodium methoxide (14.8g, 273.8mmol) was added e a solution of the produet from

Preparation 77 (13g, 59mmof} in EtOH (135mis} while sfirring at room temperature under
a nitrogen atmosphere. After the addition was complete, the mixture was refluxed gently
for 18, by which time TLG analysis indicated that there was no ois isomer remaining.

The reaction was cocled o room temperature and water (7 Damis} added in one portion.
The whole was then stirred at room temperature for §3h and then evaporated te remove
the MeOH before acidifying with concentrated HCI to pH 1. The suspension was
extracted with EfOAC {(2x100mis), and the extracts dried (MgS0Q,) ant evaperated to
give a yellow solid, which was purified by solumn chromatography using 1:1
Ei0Az;pentane to provide the tite product {8.9g, 78%); R, 1:1 (R10Acipentans) 0.4;

JP 2004-502670 A 2004.1.29
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THNMR (400MHz, CDCL) 5 1.30-1.41 {m, 1H}, 1.58-1.89 (m, 1H), 1.78-1.90 (m, H},
2.53-2.62 (m, 1H), 6.83 (d, 2H), 7.04 (d, Z2H}.

Preparation 79
Trans-lert-Butyl-2-[4-mathoxyphenyl)-gyclopropylearbemate

we O @/OMB
nza\OJ\H/Dy..--‘

DPPA (11mls, 50.9mmol) was added to a stimed mixture of the product from Preparation
78 (8.6g, 46.3mmol), triethylamine {10.1mls, 72.7rmmol} and tert-BuOH {75mis). The
mixture was heated at 90°C for 43h. When cool, the lert-BuCH was removed by

evaparalion and the resulting oily residue treated with saturated K,CO; (120 mi) and
then extracted with EtQA: (2%100mis). The combined erganic extracts were then
evaporated under reduced pressure to give a brown solid which was purified by coiumn
chromatograpiy using DCM:MeOH (98:2) as eluant to pravide the title product (5.8,
48%); "HNMR (400MHz, CDCly) & 1.07-1.14 (m, 2H), 1.44 (s, 8H), 1.93-2.06 (m, 1H),
2.62-2.71 (m, 1H), 3.80 {s, 3H), 4.72-4.88 {m, 1H), .80 (d, 2H), 7.08 (d, 2H).

Preparation 80
Trans-2-{4-methoxyphenyl)-cyclopropyiamine

Ohe
HEN/D""'©/

TFA (20mis) was added to a stirred mixture of the praduct from Preparatien 79 {5.8g,

22.0mmol} and DG {15mis) at room temperature under nitragen. The reaction was
stirred for 16h, after which time the solvent was removed under reduced presaure, and
the resulting oil treated with saturated aguzous K;CO; until a pH of 10 was reached (ca.
150mls required), This cpague solution was extracted with EtOAc (2x150mis} and the
extracts were then driad over MgS(Q, and evaporated to give a biege solid. This salid
was purified by column chromatography'using 99:1, the 95:5 DOM:MeCH as sluant to
give: the title preduct as a white sofid (3.2g, 88%); R, RCM:MeOH (19:1} 0.18; "THNMR
(400MHz, CDCy) & 0.87-1.04 {m, 2H), 1.79-1.80 (m, 1H), 2.43-2.54 (m, 1H}, 3.80 (5,
3H), 5.80 (¢!, 2H). 6.98 (d, 2H). -
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Preparation 81
Teri-Butyl-4-methoxy-2-{[1-({i2-{4-methoxyphenylicyelopropyliaminolearbonyf)-

cyclopentylimethylibutanoate

OMe
OhMe
"“e\/«g ) 0 W

The preduct from Preparation 99 (210mg, 0.68mmal), tristhylamine (1ml}, HOBE (140mg,
0.73mmol) and the produst from Preparation 80 (107mg, 0.86mmai} were combined

sequentially in DCM at room temperature undsr nitrogen. WSCDI (98mg, 0.73mmol)
was then added to the mixture and the whole stirred overnight for some 16h. The
reaction was diuted with water, the organic layer was separated and then washed with
brine, dried over MaS0,, fitersd and evaporated ta a yellow oil. This was purified by
column chromatography using 1:3 EtOAc:pentana as eluant to provide the fitle product
{113my, 38%}; R, 1:10 (EtOAc:peniane) 0.2, 'NMR (400MHz, COCl) §: 1.6-1.10 (m,
2H), 1 40 (s, @M, 1.35-1.45 {m, 2H}, 1.50-1.80 {m, TH}, 1.85-2.10 (rn, 4H), 2.28-2.35 (m,
1HY, 2.70-2.80 {m, 1H), 3.2 {s, 3H}, 3 25-3.38 (m, 2H), 3.7 (5, 3H), 8.05 {br.a, 1H}, 870
(d, 2ZH), 7.05 (d, 2H}; LRMS: miz 446 (M+H).

Preparation 81a
Tari-Butyl-4-methoxy-2-[{ 1-({[2-phenyleyelopropyllamino)carbonyl)

cyciopentymethylbutangate

Ohia

> e

“Me O C

We

b

The title product was prepared in analogous fashion to Preparation 81 replacing the
product from Preparation 80 with 1-S-amine-2-R-phenyl cyclopropans {d. Med. Chem.,
1986, 29, 2044); 'NMR {A100MHz, CD(_‘.ig:) &1 1.4 (m, 1HY, 1.2 (m, 1H), 1.4 {s, 8K}, 1.6 (m,
8HJ, 1.7, (m, 1H), 1.9 (m, 2H), 2.1 (m, 2H}, 2.4 (q, 1H), 2.8 (g, 1H), 3.2 {8, 3H), 3.3 (q,
21, 6.1 (bs, TH), 7.1 (d. 3H), 7.2 {d, ZH). ; LRMS: miz 416 (M+H}, HRMS m/z Found
4162784, CptlNC, requires 418.2796,
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Preparation §2
Ter-Butyl-3-methoxy-2-[(1-{i{2-phenylevclopropyhiaminolcarbonylicyclopgntyl)-

methlpropancate
Med
R Y

The product from Preparation 54 (200mg, 0.66mmol), triethylamine (1tal), HOBt (88mg,
0.73mmal) and 1-5-aminc-2-R-phenyl cyclapropane (J. Med. Cham., 1966, 28, 2044}
{123mg, 0.73mmof) wers combined sequentially in DCM {6mis) at room temperature

under nitrogen. WSCHI (98rng, 0.73mmoel) was then acdded to the mixture and the whole
stired overnight for some 16h. The reaction was diluted with water, the organic [ayer
was separated andg then washad with brine, dried over Mg30,, filtered and evaporated
ta a yettow oil. Thiz was purified by column chromatography using 1:3 EtQAc:pentane
as gluant to provids the title product (164my, 62%); R, 1:10 (EtOAc:pentane} 0.2,
HNMR (400MHz, CDCl,) 51 1.0-1.1 m, 2H), 1.4 {s, 8H}, 1.5-1.8 (m, BH), 1.8-2.05 {m.
4H), 2.3-2.4 (m, 1H), 2.7-2.8 (m, TH), 3.2 {s, 3H), 2.25-3.35 {m, 1H}, 3.7 (5, 3. €.05 (s,
1H), 6.7 (d. 2H), 7.05 (d, 2H}, LRMS  m/z MR, 446,

Preparation 83
3-Phenyl cyclopenianone

Ph
Phanyl magnesium bromide (0.27moles) was taken up in dry diethyi ether (200 mi} and
cooled to 0°C under a nitrogen atmaosphere. Copper (1) fodide (25.5g, D.13moles) was
added in one portion, and the suspension stirred al 0°C for 20mins. Cyclopenten-2-one
was then added drapwise over 10-15mins and the resulting safution slirrad at 0°C for
10mins, and then allowed to warm fo room temperalure over the course of th. The
reaction mixture was added to 100mis of a mixture of satuwated ammonium chigrids
solution and concentrated ammonia, the pH of which was initially measurad at 9. The
wholo was stirred at room temperature for 30mins, and then fittered, and the layers of
the filtratz were then separated. The aqusous layer was extracted with ether (2x70mls)
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and the extracts combined with the original erganic layer. The bulked ether layars were
then washed with brine, dried over MgSO,, fitered and gvaporated to a pale yellow oll.
This oil was then chromatographed using 1:3 etherfpentane to give the fitle product
(2.9g, 14%); R, EtOAc:pentane (1:2) 2.65; 'HNMR (300MHz, CBCL) §: 1.91-2.10 (m,
1H), 2.18-2.58 (m, 4H}, 2.87 (dd, 1K), 3.38-3.52 {m, TH), 7.19-7.47 (m, 5H}.

Preparation &84
7-Phenvi-1,3-ciazaspiro[4.4Inonane-2 4-dione

Ph
The product frem Preparation 83 (5.8g), potassium cyanide (2.75g) and ammanium
carbonate {9.1q) were heated in B0wis of 50% aqueous EtCH for 7h, and then at reom
temperaiure for 46h, The mixture was filtered, and the sclid washed tharoughly with
water (3x50mis). The filirate was concentrated, the pH adjusted to 2 using congenirated
HCl and the resulting suspension filtered off and washed with water {3x50mls). The
bulked soics were recrystaflised from EIGH ang water {300mi: 10ami) to give the title
praduct as 1:1 mixture of diaterecisomeric pairs (6.32g); R, 0.8 in £tOAc; "HNMR
(300MHz, COCH;) 5§ : 1.60-2.58 {m, 6H), 3.08-3.37 (m, 1H}, 6.83-7.44 (m, 5H), 8.33 (d,
1H3, 10.60 (3, TH); Anal. Found: C, 68.09; H, 6.21; N, 12.25%. CyHMN.L2 requires C,
G781 H, 813, N, 12.17%.

Preparation 85

1-Amine-3-phenyl-cyclopentane carboxyiic agid
OH
HN

Ph
The title produgt from Preparation 84 {6.2g), barium bydroxide actahydrate {17.2g) and
water (100 7y were heated tagether in a’bomb at 180°C far 7h, and then allowed ta

sland overnight at room temperature, The reaction mixture was acidified to pH 1 using
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concenrated H,50,. The resulting suspension was then fillered and the sofd was
washed with water {100mls). The fittrate was then basified to ca. pH § using
concentrated ammenia solution, the suspension cooled in a ice bath, and then filterad,
The solid was washed with water, and dried under vacuum te give the fitle product
(2.9g); m.p. 265°C (dec); R, 0.5 in methyl isobuty} ketone: acetic acid: water (z11);
YHNMR (300MHz, COCL) 5 : 2.06-3.14 (m, H}, 3.42-3.73 (m, 1H), 7.12-7.44 {m, 5H);
Anal. Found G, B9.64; H, 7.26, N, 6.73%. C,:H::NO; requires C, 70.22; H, 737N,
6.82%.

Preparation 88
Ethyl-1-amino-3-phenyl-cyclapentanecarboxylate
Ogt

HN

Ph
The file product from Preparation 85 (500mg, 2.4mmal) was taken up in EtOH saturated
with hydrogen chloride (70 ml) at 0°C and then stirred at room femperature for 16h.
Mitrogen gas was then bubbled through fhe solution for 10mins, and the safvent
avaporated to give @ biege solic. This was treated with saturated ag. MaHC D, solution
{10mls) and extracted with ELOAG (2x10mis). The combined organic extracts were dried
and evaporated to giva the fitls proaduct (360mg, 83%): R, DCM:MeDH (97:3) £.23;
THNMR (400MHz, CDGh) 81 1.31 i, 3H), 1.50-2.37 (m, 4H), 2.38-2.44 (m, 1H), 2.63
tdd, 1H}, 3.22-3.36 and 3.43-3.57 (m, 1H}, 4.20 {q, 2H), 7.20-7.35 (m, 5H).

Prepasration 87

{1-Aming-3-phenyleyclopentylimethanol
OH
H N

Fh

Sodium borohydride {190mg) was added porfionwise te a stirred salution of the praduct

“-fram Preparation 86 (390mg, 1.67mimal) in Brmis of a 50% solution of aquasus EtOR and

then heated at 50°C for 3h. The reaction mixture was then evaporated to give a

JP 2004-502670 A 2004.1.29
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suspension of an ofl in water. This oil was extracted with EtOAc {20mls), and
svaporated under reduced presaure to provide the title proguct (288mg); R, (1:2
ether.pentane) 0.65; 'HNMR (400MHz, CDCL:} 5 1.30-2.36 (m, 6H), 3.02-3.17 (m, 1H),
3.33-3.50 {m, 2H), 7.14-7.37 (m, 5H}.

Praparstion 88 .
Tert-Butyi-2-{[1-H[1-(hydroxymethyl-3-phenyleyglopentyljaminotcarbonyl)-

clopentyllmethyi}-4-methoxybutangate

OMe
o H\QP“
%/ \ﬂ/i%/ .

The titie product was prepared by a similar method to that described in preparation 33
from the pradust from Preparation 89 and the titte product from preparation 87; R,
EtOAG: pontane (1:4} 0.28; 'THNMR (400MHz, CDCIy) & : (.80-0.88 (m, 3H), 1.16-2.50
{m, 21H), 1.42 {s, 9H)}, 3.04-3.32 {m, 1H}, 3.57-3.84 {m, 2H), 4.56-4.77 {m, TH), 5.84
{brt, 1H), 7.16-7.28 {m, 5H).

Preparation 89 )
Teri-Butyl-4-methoxy-2-{{1-{[{2-pentylcycloprepvijaminoicarbonylicyclopenty -

methyllbutancate

OMe

YUY

The title produet from praparation 98 (105mg, 0.33mmal), trizthylamine {0.5mfl}, HOBt
(49myg, 0.36mmol} and 1-aminc-2-pentyl-cyclopropane (100mg, 0.33mmal) were
combined sequentially in DGM at room témparature under nitrogen. \WSCD! (70mg,
0.36mmol} was then added to the mixture and the mixiure stirred overnight for 16h, The
reaction was diluied with water, the organic layer was separatad and then wasned with
Yrine, dried over Mg&0,, fitered and evaporated to a yellow oil. This was putified by
columnh chromatography using 1.3 ELOAc:pentane as eluant to give the ditle product

JP 2004-502670 A 2004.1.29
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(G6mg, 71%); R, 1:6 (EtCAc:pentane) 0.2; 'H NMR (400MHz, CDCL} 5 0.4-0.8 {m, ZH),
0.7-0.8 (M, 4H), 1.05-1,15 (m, 1H), 1.2-1.3 {m, 4H), 1.3-1.5 {m, 14H), 1.5-2.0 (m, 1QH),
2.2-2.4 {m, 2H}, 3.2-3.35 (m, 5H), 5.7-5.9 (br.s, 1H); LRMS : m/z, M+H, 410,

Preparation 90
A-Butylpyriding

}\ CH,
Nz

Lithium diisopropylamide was formed by the addition n-outyllithium (43! of 2 2.5M
solufan in hexanes) lo a stirred solution of difsopropylamine (10.8g) in dry THF (100mms}
af -30°C under nitrogen, After 11 of stiring at this lemperature, the solution was cooled
ta -78°C and a solution of 4-methy! pyridine was added (1Cg) in dry THF {20 ml),
followed hy continued stirring at -78°C far 1h. lodopropane (20g) was added dropwise
over 45mins as a solution in 20mls dry THF, followed by continued stirring of the whole
mixture for 1h, Saturated anquecus ammaonium chiorids selution (20 mi) was added, and
the reaction was then extracted with ether (2x100mils). The sombined ether extracts
ware washed with water (75mis), dried over MgSQ,and evaporated to give a clear oil.
This oil was purifiad by distilation under water aspiration vasuum {(ca. 30mmtg} and the
fitle product was coliected as the fraction which distilled over st 84-90°C; *H NMR
(400MHz, GDCI) 6 0.83 1, 3H, Me, 1.30-1.42 {m, 2H), 1.57-1.66 (m, 2H), 2.60 {, 2},
7.06 (d, 2H), 8.46 {d, 2H).

Preparation 80a
2-Amino-4-butyl pyridine

H
- CH

IJ 2

P
The tile product was prepared from the product from Preparation 90 according to the
method described in the Journal of the Ghomical Society, 194G, p836.
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Preparation 91
Benzyl-2-(1J14-bukyl-2-pyridinyh-sminclcarbonylicyclopentyDmethyll-4-methoxy-

Ohe
@\/DM 7 o,
8] s} N =

The title product was prepared by a similar procedure to that described in preparation 82

hutancate

from 1-{2-((benzyioxyJcamunyl}—@—methoxybutyl}—cyclupemanecarbcxyric acid (EP
274234, Examngle 15) and the product from preparation 80a; "HNMR (CDCl,, 400MHz) &
0.89 (t, 3H, Me), 1.36 (g, 2H, CH,), 1,47-2.26 (m, 14H), 2.55-2.68 (m, 3H), 3.17 (s, 3H.
OMa), 3.24 [, 2H, CHOlie}, 4.87 {d, TH, CHPR), 5,00 {d, 1H, CHPR}, 8.83 (d, TH, An),
7.27-7.35 (m, 5H}, 7.94 (brs, 1H, NH), 8.07 (s, 1H, Ar), 813 (d, 1H, Ar).

Preparation 92

butanoate

@‘\/cJ H =
o} o N[ =

The title product was prepared by a similar procedurs to thet described in preparation 82
from ‘T-{2—[(benzylaxy)carbonylj-¢me'lhoxybutyi]-cyclopemanecarbcxyhic acid (EP
274234, Example 15) and 2-amino-4-ghenyl pyridine (see Joumal of Medicinal
Chemistry, 1978, p&74); "HNMR (CDCly, A00MHz) & - 1.43-2.34 (m, 10H), 2.60-2.65 (m,
1HY, 247 {s, 34, OMe), 3.26 {t, 2H, CHy). 4.93 (d, 1H, CHPh), 5,02 (d, 1H, CHPh), 7 18-
7.32 {m, 58, P}, 7.38-7 46 (m, 30, 7.61-7.69 (m, 2H), 8.02 (trs, TH, NH), 8.28 (d, 1K,
Ary, 8.57 (s, 1H, Ar). :
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Preparation 93
Tert-Butyl-2-[[1-[{[2-(hydroxymethy)-2, 3-dihydro-1--inden-2-yllaminelcarbonyli-
cyclopenty(lmethyil-4-methgxybutanoste

OMe
) K. Z § >
>{/ Tﬁ%/ /

The title product was prepared by a similar procedure to that described in preparation 33

from the product fram preparation 89 and and 2-amino-2-hydroxymethyl-2,3-
dihydroindene (WO9110844; Exarnpie Ba);, "MNMR (CDCl;, 400MHz) 5: 3,40 {8, 8H),
1.44-2.00 {m, 12H), 2.37-2.43 {m, tH), 2.80 {d, 1H), 3.08 (d, 1H), 3.20-3.38 {m, 7H).
3.85 {dd, 1H), 3.84 (dd, 1H), 4.40 (1, 1H), 6.00 (s, TH}, 7.10-7.18 {rn, 4B).

Preparation 84
3-(1-Carboxycyciopentyi)-2-(methoxvmethylipropancic acid terf-buty! ester

MeQ
%/Owj\% o
o e}

The fitle praduct fram Preparation 2, stage b) (104, 41.3mmel) was taken up in THF at -
78°C and lithium diisopropylamide (43mi, 88.7mmel, 2M solution in THF) added

dropwise. The mixture was stirred al -78°C for 40nin, sftar which time chloromethy!
methy| ether (4.7ml, BmeoU was added dropwise. The solution was ihen ailowed te
warm slowly to room temperature overnight and was quenched by the addition of 2N HCI
(100ml}. The organics were extracted with EtOAS (2100ml), dried (MgSC,) and purified
by column chromatography using 2%, then 3%, and then 5% MeOH in DGM to provide
the litle product as a yellow ol (6.2g, 53%); "HNMR (CDCI,, 40OMHz) % 1.40(8H, 5),
1.40-1.50 (4H, m, 1.20-1.80 {1H, m), 1.80-1.90 (1H, m}, 2.00 (1H, dd), 2.00-2.0% (3H,
m), 2.20 {1H, dd), 2.50-2.60 (1H, m), 3.30 (1H, &), 3.30-3.40 (1H, m), 3.40 (14, 1)
LRMS: miz, MNH,* 304.

JP 2004-502670 A 2004.1.29
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Preparation 85
Tert-Butyl-2-{{1{]{5-benzyl-1,3 4-thiadiazol-2-ylyaminalcarbany!jcyclopentylimethyl]- 4-
methoxybutanoats

Ole
Q ¥ 5
-t \( Y\Ph ’
[s] o] H—N

The product from Preparation 98 was rescted with the title product from Preparation 98

using a similar procedure to that described in Preparation 33 to provide the amida as &
white feam; THNIMR (CDCI,, 400MHz) 5 0.80 (t, 3H), 1.20-1.36 {m, 2H}, 1.37 (s, 9H),
1.40-2.20 (m, 13H), 4.30 (s, 2H), 7.20 (m, SH); LRMS m/z 459 (M+H).

Preparation 96

Ten-Buiyl-2-[{1-{[(2, 3-dihydro-1-benzaofuran-2-
yimethyhaminalcarbonylicyclopentylimathyll-4-methoxybutanoate

Olde .
. Q
H
o N
Bu{/
= o

The fitle compound was prepared from 2-aminemethyl-2, 3-dikydrobenzofuran (. Med

Ghem., 1968, 11(4}, page &44) and the title preduct from Preparation 83 using a simitar
procedure fo that described in Preparation 33; 'THNMR (CDCly, 400MHz) 5 1.4 (s, 10H),
1.45-2.00 ¢m, 12iH), 2.05 {m, 1H), 2.30{m, 1H), 2.00 {m, 1H}, 3.05 (m, 5H), 3.30 {m,
2H), 3.55-3.65 (m, 1H), 4.80 (m, 1H), 6.15 (m, TH), 6.7C (d, 1H), 6 .80 (t, TH), 7.00 {d,
1H), 7.05 {m, 1H); LRMS m/z 432 (M+H).

Preparation §7
5-(Ethoxyrmathyl)-1,3 4-thiadiazol-2-amine

HN._ &
e

Prepared following & similar procedure to preparation 31 from sthoxyacetic acid.

JP 2004-502670 A 2004.1.29
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Preparation 88

5-Benzyi-1,2.4-thadiazol-2-aming
S

HZN\« )/\Ph

N—N
The title compound was prepared foilowing @ similar procedure to preparation 31 from
pheny! acetic acid; HNMR (CDCl,; 400MH=) & 4.10 (mn, 2H}, 7.30 {m, 5H}; Anal. Found
G, 56.73; H, 4.72; N, 21 87%. CgHaM,;5 raquires ¢, 56.62; H, 4 74; N, 21.97%.

Prepatafion 52
1-[2-{tert-Butoxycarhonyl)-4-methoxvbutyllcyclopentanecarboxylic acid

e o]
A molution of the fitla preduct from Preparation 2, stage b) in dry tetrahydrefuran (100mi}
was added i¢ a stirred solution of Ithium diisopropylamide {130m1) in a mixiure of
hexane (52ml) and fetranydrofuran (200ml) at —78°C under nitrogen. After 1 hour a
solution of 2-bromoethy! methyl ether in tetrahydrofuran (100mf} was addad mainfaining
the temperature at —7BIC. The reaction mixture was allowed to warm up to roem
femperature overnight. The mixture was quenched with watar {100mi} and acidified to
pH 1 with 2M hydrochioric acid, and extracted with ethyl acetate (2x 150mi). The
combined organie extracts were dried over magnessium sulphaie and concentrated in
varuo to give the crude acid which was chromatagraphad on silica. Elution with
increasing proportions of methanal in dichiaromethane (neat dichioromethane to 150}
gave an oil (7.7g, 25.6mmel, 52%). R?0.3 methanol, dichloromethane 1:20. 'HNMR
(CDCI, 400MHz) 5: 1.4 (s, SH), 1.4-1.7 (m, 7H), 1.75-1.95 (mm, ZH), 2.0-2.15 (m, 3H), 2.3~
2.4 (m, 1H), 3.3 s, 3H), 2.3-3.4 (m, 2H). LRMS: miz 299 (M-H*).
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Preparation 100

Benzyvi-t-[2-ftertbutpxycarbonypentylleyclopentanscarboxylate

The product from Preparation 2 (513mg, 1.80mmol} was dissolved in methancl (Smls of
75% agueous methanol) and cesium carbonate (300mg, 0.95mmol) was added in one
portion at room temperature. After Smins, the solvents were removed under reduced
prassure, ant the residue azeotroped with toluene (Zxomis) and then redissolved in
Tmis of dry DMF under a nifrogen atmosphere, Benzyl bromide was taken up in 3mis of
dry DMF, and added slowly with stirming, befors tha reaction mixture was stirred at room
temperature for 3h. The mixture was poured into ethyl acetate (40mls) and washad with
water (40mis), 1N HC! {20mis) and water {2x20mls). The organic layer was dried
iM@S0,) and evaporated to a thick oll, which was purified by column chromatography
using 1.2 DCM:pentane, then 1:2 EtOAcpentans as eluant to pravide the tifle product
[430mg, B4%); 'HNMR (400MRz, COCH,} 0.83 (t, 3H}, 1.17-1.32 (m, 3H), 1.42 (s, 3H),
1.33-1.58 (m, 7H), 1.B0 (8d, 1H). 1,87-2.12 (m, 4H), 5.10 (app. g, 2H), 7.36 (in, 5H).

Preparation 101
2-{{1-[{Benzyloxy)carbonylgyclopentylimethylipentanotc actd

The praduct from Preparation 100 {430mg, 1.15mmol} was taken up in TFA (2 ml) under
a nitrogen atmosphere and stirred for 16h. The mixture was evaporated to dryness, and
the residue then purified by column chrematography, using 95:5 DCMMeOH fo pravide

the fitie product (353, 97%); 'HNMR (406MH2. GDGiy) .82 {t, 3H), 1.20-1.74 {m, 10H),

1.80 (dd, 1H), 2.04-2.13 {m, 3H), 2.24-2.41 {m, 1H}, 510 {app §., 2H), 7.36 (m, &H).

JP 2004-502670 A 2004.1.29
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Preparation 192

cyclopentanecarboxylate

ch,
QVU%HYS e
I B Wt

The product frem Preparatian 107 (353, 1.11mmel), 2-aminc-5-ethyi-1,3,4-thiadiazole
{ex Lancaster) (150mg, 1.15mmeol), WSCD (255mg, 1.20mmal}, HOBt {(173mg,

1. 20mmal) and d-methyimorphoiine (0.24mis, 1.20mmaof) wers all mixed together in Gmls
of acetanitrite and stitrad under nitrogen for 16h al room temperature, After this time,
the mixture was wammed to 50°C for 3h, and then at 80°C for 3h. The mixture was
cooled to ream temperature, evaporated, dissolved in EtOAC {10mis) and washed with
NaHCC; {10mls). The organic layer was drfed (MgS8C,) and evaporated to provide a
gum which was purified by column chromatography te give the titte product (430mg,
90%); "HNMR (400MHz, CDCL) 0.79 (. 3H), 1.15-1.24 (m, 3H}, 1,37 (. 3H), 1.42-1.63
(m, TH), 1.83 (dd, 1H), 2.00-2.20 (m, 3H), 2.42-2.51 (m, TH), .97 {q, 2H), 5.01 (app. g,
2H), 7.30 (m, 5H).



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 |

(315) JP 2004-502670 A 2004.1.29

WO 0T2513 PUCTITROLI2US
138

NEP Assay

Thé Preparation and Assay of Soiuble Neutral Endopeplidase (NEP) from Ganine, Rat
Rabbit and Human Kidney Cortex,

Soluble NEP is obtained from the kidney cortex and activity is assayed by measuring
the rate of cleavage of the NEP substrate Abz-D-Arg-Arg-Leu-EDDap te generate its
fluoresgent product, Abz-D-Arg-Arg.

Experimental Procedure;-
1 Materiais

Al water is double de fonized.
11 Tissues:

Human Kidney HAM (Pennsylvania. U.S.A)
Rat Kidney In house tissue supply
Rabbit Kidney in house tissue supply
Canine Kidney In house tissue supply

1.2 Homegenisation medium:
100mM Mannito! and 20mM Tris @ pH 7.1
2.42g Tris (Fisher T/PG30/80) is diluted in 1 fitre of water and the pH adjusted to
7.1 using BM HGL at reom temperature. To this 18,22g Mannitol (Sigma M-0548)
is added.

1.8 Tris buffer (NEP buffer):
50ml of 50mi Tris pH 7.4 (Sigma T2563} is diluted in 950mi of water.

1.4  Supstrate (Abz-D-Arg-Arg-Ley-EDDnp):
Made to ordar from SNPE, and is stored as a powder at —20°C. A 2mM stock is
mars by gently re-suspending the substrate in Tris buffer, this should not ba
vertexed or sonicated. 600y aliquots of the 2mii steck are stored at —20 for up
o one month. {Medeiros, M.A.S.. Franca, M.S.F. et al., (1697), Brazilian Journal
of Medical and Biological Research, 30, 1157-1162).

1.5 Totz produst
Samples corrasponding to 100% substrate 1o product conversion are induded on
the plaie 1o enable the % substrabe turnover ta be detemiined. The total product
is generated by incubating 1ml of 2mM substrate with 20ui of enzyme stack for
24 hours at 37°C.

1.6  Stock solution:
A 300pM stock of Phasphoramidon (Sigma R7385) is made up in NEP buffer and
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stored in 50pi aliquots at -20.
1.7 Dimethyl sulphoxide (DMSQ).
1.8  Magnesium Chioride -MgGCl, 8H,0O {Fisher MGBED0/E3).
1.9  Biack 95 well flat bottors assay plates (Costar 3915).
1.1¢  Topseal A (Packard 60G5185).
1.14  Cenftrifuge tubes

2 Specific Eguipment

2.1 Sorvall RC-5B cantrifuge (8534 G5A rotor, pre-cooled to 4°C},
2.2 Braun miniprimer mixer.

23  Beckman C5-5R cenfrifuge.

2.4 Fluestar galaxy.

2.5  Wesbart 1589 shaking incubator.

3 Meihods

31 Tigsue Praparaticn

a2 Dag, rat, rabhit, ang human NEP is obtained from the kidney cortex using a
method adapted from Booth, A.G. & Kenny, AL (1974) Biachem. J. 142, 575-
581

3.3 Frozen kidneys are allowed to thaw at room temperature and the cortex is
dissected away from the medulla.

3.4  The corex is finely chopped and homogenised in approximately 10 volumes of
homagenisation buffer (1.2} using a Braun miniprimer (2.2).

3.5  Magnssium chloride (1.8) (20.3mg/gm tissue) is added to the homogenate and
stirred in an ice-water bath for 16 minutes.

36  The homogenate is centrifuged at 1,500g (3,820rprn) for 12 minutes in a
Beckman centrifuge (2.3) before removing the supematant t¢ a fresh centrifuge
tube and discarding the pellet.:

37  The supematant is centrifuged at 16,000g (12,100rpm) far 12 minutes in a Sovall
cenfrifuge {2.1} and the supsrnatant is discarded.

38 The pale pink layer on the top of the remaining pellet is removed and re-
suspended in homogenisation butfer containing magnesium chipride {(8mg MgCl
in Sl buffer per 1g tissus).

3.8  The suspension is centrifuged at 2,200g (4,620rpm) for 12 minutes in a Beckman
centrifuge (2.3) befere discarding the peliet.
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The supernatant is centrifuged at 15,000g {12,100rpm} far 12 minwtes using the
Sorvall cenfrifuge {2.1) and the supernatant is discarded.

The final peliet is resuspended in homogenisation buffer containing magnesium
chloride {0.8mg MgCl in 0.5ml buifer per 1g tizsue). A homagenous suspension is
obtained using a Braun miniprimer (2.2). This is than frozen down in 100ul
aliquots to be assayed for NEP activity.

Determination of NEP Activity

The activity of the previously aliquoted NEP is measured by its ability ta cleave
the NEP specific peptide substrate.

A 4% DMSO/NEP buffer solution js made {Amis DMSG in 96mls NEP buffer).
Substrate, total product, enzyme, and Phasphoramidon stocks are feft on ice to
thaw.

5O of 4% DMSOMEP buffer solution is added to sach well.

The 2mhA substrate stook is diluted 1:40 to make a S0 solution. T00pl of SCUM
substrate is added to each well (final concentration 254M).

504t of a range of anzyma dilutions is added to initiste the reaction (usually
1:100, 1:200, 1:400, 1:800, 1:16680, and 1:3200 are used). 504l of NEP bulfer is
added to blank wells.

The 2mid total product is diluted 1:80 to make a 25uM solution. 20Cp1 of 25pM
product is added to the first four wells of a new plate.

Piates are incubated at 37 deqC in a shaking incubator for 60 minutes.

The 300un Phosphoramidon stack is diluted 1:100 to 200ni. The reaction is
stopped by the addition of 100p) 300nM Phosphoramidon and incubated at 37°C
in a shaking incubator for 20 minutes before being read on the Fucstar
{ex320/em420).

NE® Inhibifion Assays

Substrate, total produet, enzyme and Phoshoramidon stocks are Teff on ice to
thaw. R .

Compaund stocks are made up m 100% DMSO and diluted 1:25 in NEP buffer to
give a 4% DMSO solution. All further dilutions are carried out in a 4% DMS
solution (4mis DMSO in 98tmls NEP buffer)

50yl of compound in duplicate s added to the 9% well plate and 50 of 4%
DMSQ/NEP huffer is added fo contral and blank welie (see appendix for plate
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layout). Alternatively see appendix for robotic dilutions.

The 2mM substrate stock is diluted 1:40 in NEP butfer to make a 50uM solution
(275p! 2mM substrate to 10.73mt buffer is enaugh for 1 plate).

The enzyme stock dilited in NEF buffer (determined from activity checis).
The 2mi total procuct stock is diluted 1:30 in NEP buffer 1o make a 26pM
solution. 200p is added to the first four welis of a separate plate.

The 3004M Phosphoramidon stock is diluted 1:1000 ie make 2 300nM stock
(11l Phosgharamidon to 10.89ml NEP buffer.

To each well in the 96 well plate the following is added:

Table: Reagents to be added to 96 well plate.

Compound/ Tris Supstrate | NEP Total

DMSO Buffer enzyme | product
Samples | 2pl compound SGpi‘ 100wl sQpl Nona
Controls 21 BMSO a0pl 100ut S0pf Noing
Blanks 2ul DMSG 1004l 1004l Nong None
Totals 2ul DMSO None Nane None 2000

The reaction is initiated by the addition of the NEP enzyme before incubating at
37°C for 1 hour in 2 shaking incubator.

The reaction is stopped with 100u1 300nM Phosphoramidon and incubated at
37°C for 20 minutes in a shaking incubator before being read on the Flunstar
{ex320/em420}.

Calculations
The activity of the NEP enzyme is determined in the presence and absence of

compoung and expressed as a parcentage.

% Gantrol activity (turmover of enzyme) =

Mean_FU of controts — Mear FU of blanks X 100
Mean FU of totals — Mean FU of blanks

% Activity with inhibitor =
Maan FU of compound — Mean FU of blanks X 100
Mean FU of totals — Mean FU of blanks

JP 2004-502670 A 2004.1.29
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Activity expressed as % of control =
% Aclivity with inhibior X100
% Control activity

A sigmoidal dose-response curve is fitted to the % activities (% of control} vs
compeund cancentration and 1C50 values caloulated using LabStats fit-curve n

Excal.

ACE Assay

The Preparation and Assay of Saluble Angiotensin Converting Enzyme (Ace), from
Porcing and Human Kidney Cortex.

Soluble ACE activity is ohtained from the kidney cortex and assayerd by measuring the

rate of cleavage of the ACE substrate Abz-Gly-p-nitro-Phe-Pro-OH ta generate its

fluorescent product, Abz-Gly.

1.1

1.2
1.3

1.4

1.6

Materials

All water is double de ionised.

Human Kidney: liAM (Pennsylvania. (.5.A.) or UK Human
Tissue Bank (LK HTE)
Porcine kidnay ACE Sigma (A258)

Homogenisation butfer-1

100mM Mannite! and 20mM Tris @ pH 7.1

2.42q Tris (Fisher T/PE30/80) is difted in 1 litre of water and the pH adjusted to
7.1 using BM HCI at room temperature. To this 18.22g Mannitol (Sigma M-8546)
is added.

Homogenisation buffer-2

100mM Mannitol, 20mM Tris @ pi7.1 and 10mM MgGl, BH,O {Fisher MOB20/53)
o S500m| of the homogenisation buffer 1 {1.4) 1.017g of MgCl, is added.

Tris buffer (ACE buffsr}.

50mM Tris and 300mM MaCl @ pH 7.4

50ml of 50mM Tris pH 7.4 {Sigma T2663) and 17 52g NaCl {Fisher S/3180/80)
are made up 1o 1000mi n water.

Substrate (Abz-D-Gly-p-nitro-Phe-Pro-CH) (Bachem M-1100)

ACE substrate is stored as a powderat —20°C. A 2mM stock is made by gently
re-suspanding the subsirate in AGE buffer, this must net be vortexed or

JP 2004-502670 A 2004.1.29
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sonicated. 400pl aliquots of the 2mM stock are stored at -20°C for up to ane
month.

Total product

Samples correspanding to 100% substrate ta progiuct conversion are included on
the plate to enable the % substrate tumover to be determined (see caloufations).
The total preduct is generated by incubating 1ml of 2mM substrate with 201 of
enzyme stock for 24 hours at 37°C.

Stop solution.

0.5M EDTA (Promega CAS{6081/82/6]) is diluted 1:250 in ACE buffer to make a
2mi solution,

Dimethyl suiphoxide (DMSO).

tMagnesium Chioride -MgCl,.8H,0 (Fisher MOGRI/E3).

Black 95 well flat boliom assay plates (Costar 3915 or Packard).

Topseal A (Packartd 6005185).

Centrifuge tubss

Specific Equipment

Sorvall RC-EB centrifuge {5534 GSA roter, pre-cocled to 4°C).
Braun miniprimer mixer.

Beckman $5-8R centrifuge.

BMG Fluostar Galaxy.

Wesbart 1588 shaking incubatar.

Methods

Tissue Preparation

Human ACE is ebtained from the kidney cortex using a methed adapted from
Booth, A.G. & Kenny, A.J). (1974) Biachem. J. 142, 575-581,

Frozen kidneys are allowed to thaw at room temperature and the cortex is
dissected away from the medullz.

The cortex is finely chopped and homogenised in approximately 10 volumes of
homogenisaticn buffer-1 {1.4) using a Braun miniprirmer (2.2).

Magnesium chloride (1.11) (20.3mglym tissue) is added to the homogenate and
stirred in an ica-watar bath for 15 minutes.

The homogenats is centrifuged ai 1,500g (3,820rpm) for 12 minutes in a
Beckman cenirifuge (2.3) before removing the supernatant to a fresh centrifuge

A 2004.1.29
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tube and discarding the pelet.

The supematant is centrifuged at 15,000g (12,100rpm) for 12 minuies in a Sovall
centrifuge (2.1) and the supernatant is discarded.

The paie pink layer on the top of the remaining peilet is removed and re-
suspended in homogenisation buffer-2 {1.5) (5ml buffer prr 1g tissue).

The suspension is centrifugsd at 2,200g (A,GSOrpm) far 12 minutes in a Beckman
centrifuge before discarding the peliet.

The supematant is cenfrifuged at 15,0009 (12,100rpm) for 12 minutes using the
Sarvall centrifuge and the supernatant is discarded.

The finai pelist is resuspended in homogenisation buffer-2 {0.5m! buffer per 1g
fissue). A homegenous suspension is obtained usig a Braun miniprimer. This is
then frozen down in 100wl aliquots to be assayed for NEP activity.

Determination Of ACE Activity

The activity of the previeusly aliquoted ACE is measured by its abiity 1o clsave
the AGE specific peptide substrate.

Porcine ACE (1.2) is defrosted and resuspended in ACE buffer (1.6} at
0.004U/4, this is frozen down In S0yl aliquots.

A 4% DMSQIAGE buffer solutior is made (4mls DMSQ in 86mis ACE buffer).
Subsirate {1.7), total product {1.8) and enzyme (1.1, 1.2, 1.3}, are left on ice to
thaw.

504l of 4% DMSO/ACE buffer solution is added to each well.

The 2mi subetrate stock is difuted 1:100 to make a 20uh selution. 16041 of
20uN substrate is added to each weli (final concentration in the assay 101M}.
S0ul of a range of enzyme diluions is added to inftiatz the Teaction (usually
1:100, 1:200, 1:400, 1:800, 1:1600, and 1:3200 ars used), 50U of ACE buffer is
addad ta blank welis,

The 2mM fotal product is diluted 1:200 to make 10uM solution. 2001 10UM
product is added to the first four wells of a new plate.

Plates ara incubated at 37°C in a shaking incubator for 80 minutes.

The enzyme reaction is stopped by the addition of 100ul 2mM EDTA in ACE
buffer and incubated at 37°C in a shaking incubator for 26 minutes hefore being
raad on the BMG Fluostar Galaxy (ex320/em420),
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5 AGE inhibition Assays

51 Substrate, total product. and enzyme slocks are left on ice to thaw.

5.2 Compoeund stocks are made up in 100% DMSC and diluted 1:25 in ACE buffer to
give a 4% DMSO solution. All further dilulicns are carred out in a 4%
DMSO/ACE buffer selution (4mls DMSQ in 86mis ACE buifer).

53  50pl of compound, In duplicate, is added Lo the 86 well plate and 50u1 of 4%
DMSCHACE buifer is added to centrol and brank wells (see appendix-1 for plate
layout).

5.4  Steps 5.2 and 5.3 can be ¢arried out aither by hand or using the Packartt
muitiorobe robots (see appendix-2 for detalls)

&85 The 2mM substrate stock is diluted 1:100 in ACE buffer to make a 20pM soiution
{10ulM finaf concentration in the assay) (11001 of 2mM substrate added to
10.89ml buffer is encugh for 1 plate).

5.8 The enzyme stock is difuted in AGE bufier, as determined from aclivity chacks
(4.0.

57 The 2mM total product stock is diluted 1200 in ACE buffer to make a 10uM
soiution. 200yl is added fo the first four weils of a separate plate.

56  The D.5mM EDTA stock is diluted 1:250 to make a 2mM stock (44ul EDTA {o
10.88ml ACE bufier).

59  To each well of the 96 well plate the following reagents are adder:

Table 1: Reagents added to 96 weli plate.

5140

5.1

5.12

Compound/ Tris Substrate | ACE Total

DMSO Bufter enzyme | product
Samples | 2ul compound S0p 100t S0pl None
Cantrols 2ul DMSD 50ul 100ul 30l None
Blanks 2l DMSO 00ul 10ap Nane None
Eis 2l DMSO Hane Mone Mone 200ul

50p of the highest concentration of each campound used in the assay is added
in duplicate to the same 96 weil p.late as the totais (5.7). 150pl of ACE bufier s
added to determing any comgound flucrescence.

The reaction is initiated by the addition of the ACE enzyme befare incubating at
27°C for 1 hour in & shaking incubater.

The reaction is stopped by the addition of 100pl ZmM EDTA and incubated at
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37°C for 20 minutes in a shaking incubater, before being read on the BMG
Fluostar Galaxy {ex320/em420).

g Caleulations
The activity of the ACE enzyme is determined in the presence and absence of
compound and expressed as a percentage. (FU = Fluarescance unifs}

{iy % Control aglivity (furnover of enzyme) =

Mean FU of controls — Mean FU of blanks X 100
Mean FU of totals — Mean FU of bianks

() % Aclivity with inhibiter =

Mean FU of compound — Mean FU of bianks X 100
Mezn FL of totals — Mean FU of blanks

(i) Activity expressed as % of control =

% Activity with johibitor X 100
% Control activity

ar Mean FU of compound — Mean FU of bianks X 100
Mean FU of controls — Mean FU of blanks

(iv) % \nhibition = 100 - % control

v} For Aucreacent compounds the mean FU of blanke containing
sorapound (5.10) is deducted from the mean FU of compound values
used to calcuiate the % Activity.

A sigmoidal dose-response curve is fitted ta the % activilies (% of
centrol} vs compound concentration and [Gy values caloulated
vsing LabStats fit-curve in Excal.
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The specific examples herein had an IG50 against NEP of less than 5000nM.

tn addition many of the exampies tested had a selactivity for NEP over ACE of at least
300 fold.

2004-502670 A 2004.1.29
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Animal Model of arousal response

We have developed an animal model that mimics the physiological areysal response
observed during female sexual arousal and directly refiects the clinical data obtained in
human voluntears. The model usas Laser Doppler technelogies to record smail changes
in vaginal and clitoral biood flow induced by peivic nerve stimulation or vasoactive
neurctransmitters. During sexual erousal there is an increase in genitat blood flow
resuiting from increased innervation fram the pelvic nerve. This increase in genital blood
flow leads to increased genital lubribriation and genital sensitivity which are associated
with saxual arousal. The major cause of FSAD is decreased genital blood flow and this
manifests itself as reduced vaginal, Iabial and ¢literal sngorgement. Treatment of women
with FSAD is achievable by restoration of the normal sexual zrousal response. This can

be achieved by enhancing genial bivod fTaw.

The pelvic nerve-stimulated increase in vaginal and clitoral blood flow, observed in the
animal modal, represents the endogencus vascular effects observed during female
sexual arousal. Therefore this model can be used to firstly, identify the mechanisme
involvad in the regutation of vaginal and clitaral blaed flow and secendly, use the madel

to validate novel approaches for the enhancement of genitat Blood fiow.

The fitls product from Example 28 was adminisiered using this animat model according
ta the following protocal to show an enhancement in pelvic nerve stimulated increases in
genltal blood flow in the rabbit.

Twa routes of administration were studied: a} iniravenous administration and b) topical
adminisiration. Both studies used the anesthatised rabbit mode! according to the

foltowing protocol.

Methods

Anaesthetic Protocal

Female New Zealand rabbits {~2.5ky) were pra-medicated wiih 2 combination of
Medetomidine {Domitor®) 0.5mlkg Lz, and Ketaming (Vetalar®) 0.25mlkg Lm. whilst
maintaining oxygen intake via a face mask. The rabbits were trachactarnised using a
Portex™ unouffed endotracheal tube 3 1D, connected te ventilatar and malntained a
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ventiiation rate of 30-40 breaths per minute, with an approximate tigal volume of 18.20
ml, and & maximum airway pressure of 10 om H;O. Anzesthesia was then switched to
tsoflurane and ventilation continued with O, at 2min. The right marginal 2ar vein was
cannulated using a 230G or 245 catheter, and Lactated Ringer sofufion perfused at
0.8miimin. The rabbit was maintained at 3% soflurane during invasive surgery, dropping
to 2% for maintenance anassthesia.

Stimulation of the Palvic Nerve

A ventral midiine incision was mate into the abdominat cavity. The incision was about
Sem in length just above the pubis. The fat and muscle was Bluntly dissected away to
reveal the hypogastric nerve which runs dawn the body cavity It was essential fo keep
close to the sida curve of the pubis wall in order te avoid damaging the femorai vein and
artery which fig above the pubis. The sciatic and pelvic nerves lie desper and were
located after further dissection an the dersal side of the rabkit. Once the sciatic nerva is
identified, the paivic nerve was easily focated. The term peivic nerve is locsely appliad;
anatomy books on the subjact fail to identify the nerves in sufficient detail. However,
stimulation of the nerve causes an increase in vaginal and clitoral blood flow, and
innarvation of the peivic region. The pelvic nerve was fread away from surreunding
tissue and a Harvard bipolar stimulating elestrode was placed around the nerve. The
norve was siightly fted to give some tension, ther the electrode was securad in positicn.
Appraximately 1ml of fight parafiin oll was placed around the nerve and electrode. This
acts as a protective iubricant ta the nerve and prevents bload contamination of the
alectrode. The elecirode was connected to & Grass $88 Stimutator. The pelvic nerve
was stimulated using the following parameters:- 6V, pulse width 0.5ms, duration of
stimulus 10 secends and a frequency range of 2 to $6Hz. Reproducible responses were
obtained when the nerve was stimulated every 15-20 mirutes.

A frequency response curve was determined at the start of each experiment in arder to
determine the optimur frequency to use as a sub-maximal response, nommaily 4Hz. The
compound(s} ta be tested ware infused, via the femeral vein, using a Harvard 22 infusion
pump allewing a continuous 15 minufe stimulation cycle.

Postioning of the Laser Doppler Probes
A vaniral midline incision was made, at the caudal end of the pubis, to expess the gubls
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area. Remove any cornective fissue, and expose the tunica of the clitorls, ansuring that
the wall is free from small blood vessels. The externafl vaginal wall was also exposed by
removing any connective tiszue. One laser Doppler flow probe was insertsd 3cm into
the vagina, so that half the probe shaft is still visibie. A second probe was positioned so
that it lies just abave the external cliteral wall. The position of these probes was then
adjusted untll a signal was obtained. A second probe was placed just above the surface
of a bload vessel on tha external vaginal wall. Both probes were clamped in position.

Vaginal and clitoral blood flow was recorded either as numbers directly from the
Flowmster using Po-pe-mah data acquisition software (Poremah Physiclagy Platform,
Gauld Instrument Systems ing), or indirectly from Gould chart recordsr trace.
Calibration is set at the beginning of the experiment (0-125mifmins100g tissue)

Administration of inhibitors

a) intravenous admitisfration
Canmuilelion of Blood Vessels

The left groin area of the rabbit was shaved and a verticat incision was made
approximately 5ecm in tength along the thigh. The femaral vein and artery were
exposed, isolated and then cannulated with a PVC catheter (17G) for the infuston
of drugs and compounds. Cannuiation was repeated for the famaral artery,
inserting the catheter to a depth of 10cm to ensure that the catheter reached the
abdominal morta. This arterial catheter was linked to @ Gould system to record
bload pressure. Samples for blood gas analysis were also be taken via the
arterial catheter. Systolic and diastolic pressures were measured, and the mean
arterfal pressure calculated using the formula (diastolic x2 + systelic) +3. Heart
rate was measursd via the pulse sxymester and Pe-ne-mah data zequisition
software system {Panemah Physiolagy Platform, Gould Instrument Sysiems inc).

The title cotnpound form Example 29 was made up in safine or 5% glucose
solution {20041 50% glucase in 1.8ml water for injestion), The inhibitor and
vehicle contrals were infused using a Harvard 22 pumy, infusing at 500pl/min via
a 3-way tap into the femoral vein. After the infusion, the catheter was flushied with
heparinised saline {Hepsaling) so that no NEP inhiblior was left in the catheter.
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hj Tapical administration of inhibitors
A topica! formulation was preparsd mixing the product from Example 29 at 80%
saturation in 50% propylene glycol’50% water. The mixture wag made viscous
with carboxymethyl cellulose (CMCT) giving a final concentration of approximately
2.5mgimf. The administration of 0.2m! provides a maximal dose of 0.5mg.

This formulation wee applied fopically te the internal vaginal wall via an in house
designed appiicator. Basically, pisces of tubing {ID 3mm, OD 4mm) 10cm in
length were cut and attached to a 1mi syringes. The syringes were each filled
with a control get (containing no active ingredient) or the formulation described
above. The tubing was inserted 2em into the vagina and 0.2ml of the: gel was
gently injected to avoid disturbing the lager Doppler probe. The addition of get
caused na majcrldislensfon 1o the vagina and there was ne excessive leakage of

the gels from within the vagina during non-stimulated or stimulated periods.

Results and Discussion

Animial model of sexual arousal

We have develaped a robust reproducible moded of the physiology of sexual arousal.
Using this anaesthetised rabbit madet, we are capahle of measuring small changes in
genitai biood flow using Laser Dop:'-pler fechnology. Stimulation of the pelvic nerve is
used to simulate the neuronal effects of sexual arousal.

FBAD is associated with and may result from reduced genital blood flow.

Qur results demonstrate that the titie compound of Example 29 significantly enhanced
pelvic nerve stimulated increases in genital blood flow at clinically relevant deses. This

enhancement is seen with bath intravenous and topical administration.

Figure 1 shows the effect on vaginal and cliteral bload flow of intravenous administration
of the fitle product from Example 28. Intravenous adminigtration enhanced pelvic nerve
stimuiated (PNS) increases in genitaiblood flow in the dnaesthetised rabbit model of
sexual arousal. Repetitive PNS at 15 minute intervals induced reprodudible increases In
genital blood flow {Hatched Bars). Intravenous administration of the titls product from
Example 2¢ (Grey bar) enhanced the peak increass in dlitoral and vaginal bicod fiow
induced by subrmaximal stimulation frequencies (eg 4Hz) compared to increases
observed during time matched control stimulations or vehicle contrels (Hatched bar).
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The fallowing simultaneous erhancements were obsarved foliowing a 1.0mg/kg iv bolus
infusion — a 131% increase in clitoral and a 92% increase in vaginal blood flow (n=3}.
Data expressed as mean * sem; all changes wore moniforad using laser Deoppler
technaicgies. ’

Figure 2 shows the effect on vaginal blood flow over fime of administering the titie
proguct from Example 29 topically. There was no obsatvable change to non-
stimulatec/basal veginal biood flow, neither were any changes observed on stimulated
vaginat blood fiow after the initial insertion of the tubing or application of the 0.2ml of the
vehicle gel.

Repetitive pelvic nerve stimulation at submaximal stimulation frequancies at 15 minute
intervals induces reproducible increases in vaginal blood flow (filled circla). Tntravaginal
application of a set concentration of the tile product from Example 29 {0.2mg/mi)
ehhanced the pesk increase in vaginal blood flow (open circles) compared o the mean
conirol flow increases. The title product from Example 29 had no effect on basal {non-
stimulated) vaginal blood flow (open squares) compared to controi flow {filled sguars).
All changes wers monitered using laser Doppler techrolagies and déta is expressed as
mean + s.2.mean (n=4], *** P<0.001 Student's t-est.

This study demenstrates that the fitie product from Example 29, when applied topically to
the vagina sigrificantly enhanced palvic nervestimulated Increases in vaginal blood
flow. The degree of enhancement is comparable to increases observad afier
intravenous infusion of the compound. Interestingly, the enhancement occurred at free
plasma concentration of the title preduct from Example 28 which would not be expected

to cause a potentiation of vaginal blood flow,

In conclusicn, this study demonstrates that infravaging!, topical application of the
cormpounds of the invention enhances pelvic nerve stimulated increases in vaginal blood

flow.
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Claims
1 The use of 2 compound of formulz {1}, pharmaceutically acceptabie safts,

solvates, polymorphs or prodrugs thereof, in the preparation of a medicament for
the treatment of female sexual dysfunction;

Rl

CH-CHy CONH(CHa) Y

e

HORE:
wherein
R1is Cq.galkyl which may be substituted by one ar more substituents, which
may be the same or different, selseted from the list hale, hydroxy, C1.8
alkoxy, Ca_g hydraxyalkexy, C{.g alkoxy(Cq.galkoxy), Ca 7oyclaalkyl,
Cg.7cycloalkenyt, aryl, aryloxy, {C1_galkoxylaryloxy, heterocyclyl,
heterocyclyloxy, -MR2RI, -NRACORS, -NR4S0;R5, -CONRZRS,
-5(0)pRE, GORT and COZIC1.4aikyl), or RY Is Cg.roycloalkyl, aryl or

heterocyciyl, each of which may be substinuted by one or more
substitusnts from said list, which substituents may be the same or

different, which list further includes G+.gallyl; ar R is Gy alkoxy,
-NRZR3 or -NRAS02R5,;

wherein

RZ and R3 are each independently H, C1.4alkyl, C3.7cycloalky! {optionally
substituted by hydroxy or Gq_gaikoxy}, aryl, (C1_galkylaryl, Cq.
galkaxyaryl or heterocydyl; or R2 and R3 togsther with the nitrogen fo
which thay are attached farm & pyrralidingl, piperidine, merphaling,
piperazinyl or N<{C1 4 alkyl)piparazinyl group;

R% is Hor Cyqaikyl;

RSis C_galkyl, CF3, aryl, (G4 aliyllaryl, (Cq qalkoxy)aryl, heterocyaiyi,
Gq_sakoxy or -NR2R3 wherein R2 and R are as previousty defined;

REis C1-48lkyl, aryl, heterocyelyl or hTﬁZRS wharein R2 and R3 ars as

previously defined; and
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R is Cq_qalky!, Ca_yeycioalikyl, aryl or heterosyolyl, pis 0, 1, 207 3;

nisD, tord;
the -{CH2 Y- linkage is cptionally substituted by C1_galkyl, C1_4alkyi subsfituted

with ons or more fluoro groups or phenyl, C4.4alkoxy, hydroxy,

hydroxyéG.3afkyl}, Ga-7eycloalkyl, ary! or heterocyclyl;

?7(@

g8

¥ is the group

wherein Als -(CHp)g where gis 1, 2, 3 or 4 {o complete a 3 to 7 membered
carbogyclic ring which may be saturated or unsaturated; rRBisH, €.
galkyl, -GHaOH, phenyl, phenyi(G1galky) or GONRVIR1Z, RE and R1G
are each independentiy H, <CHs0H, -C(OINRTIRT2, Cq_galkyl, pheny!
(optionally substituted by S+ 4alkyl, halo or C4_galkoxy ar phenyl{Cq.,
galkyl) whersin the phenyl group is optionally substituled by C_galkyl,
halo or Cq.4alkexy, or RY and R19 together form a dioxolane; R Yand
R12 which may be the same or different are H, C4_aalkyi, R13 or
S{0)R13, where ris 0, 1 or 2 and R13 is phenyl optionally substiuted by
Cq_aalkyl or phenylC+_galkyi wherein the phenyl is aptionally substituied
by C4-4alkyt, or

Y is the group, -C{0) NR11 R12 wherein R11 and R12 are as pravicusly defined

exoept that R17 and R2 are not both H; or
Y is the group, '

(R15)‘

wherein R™ is H, SHzOH, or CIOINRTTR1Z wherein R and R12 are as

JP 2004-502670 A 2004.1.29
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previously defined; when present R18, which may be the same or difierent
to any ather R15, is OH, Cq_gaikp, C.4alkoxy, halo or GF3; tis 0, 1,2, 3
or 4; and R1€ and R17 ars independantly H or G alkyl; or

Y is the group
g17

B—p &5,

r14
R16

wherain ong or two of B, D, E or F is a nitrogen, the others being carbon: and
R1415 R17 and t are as previousty defined; or

Y is an optionally substituied 5-7 membered heterecyclic ring, which may be
saturated, unzsaturated or aromatic and contains a nitregen, oxygen or
stulphur and optionaily one, twa or thrae further nitrogen atoms in the ring
and which may be optionaily benzofused and optianally substituted by:

15 alkoxy; hydroxy; oxo; aming; rmona at di-(C 1_galkyilamino;
C1-4alkanoylamine; or

C1.galkyl which may be substituted by one or more substituents, which may be
the same or different, sefected from the list. G4.gatkoxy, C4.ghaloaikoxy,
Cq.galkylthio, halogen, Ca_7oycloalkyl, heteracyclyl or phenyl, or

Cq_7eycloalkyl, arvl or heteracycly!, each of which may be substifuted by one or
more substituents, which may ba the same or different, selected from the
tist: Cq_gatkyl, C+.galkoxy, Cy.ghaluatioxy, Gq.galkykthio, halogen, O3,
2eycioalky!, heterosyclyl or phenyl,

wherein when fhere is an oxo substifution on the heterceycelic ring, the ring only
contains one of two nifrogen atoms and the oxo substitution is adjacent a
nitrogen atom in the ring, or

¥ is 4VR183(0), R 19, wherein R18 is H or Cq_galky; R19 is aryl, aryiG+_galkyl or

heterscyelyl, anduis Q. 1. 2 or 3.

2 A compeound of formula (1), phannacsutically acceptable salts, solvates,

polymorphs or prodrugs thersof, wherein R1, nand Y are as defined in claim 1

2004-502670 A 2004.1.29
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with itie provise that ¥ is not the group -C(O)NR1TR12 and when R is propyi o
phenylethyl, R14 is not ~CHoOH.

3 A compound of formula (1), pharmaceutically acceptable salts, solvates,
poiymarphs or prodrugs thereof. wherein RY. nand ¥ are as defined in claim 1
with the proviso ihat Y is not the group -C{OINRTIR12 and R4 is nat H or
-CHa0DH.

4 A compound according to claims 2 or 3, pharmaceutically acceptable salts,
salvates, potymorphs or prodrugs theracf, wherein Rlis C1-galiyl, G galkoxy,
Cqpalkony(Gq.glalkyl, C1_galkoxyCq.galkoxyC 1 .salikyi or C1.gatkyl substituted
with aryl.

3 A compound according o caim 4, pharmaceutically acceptable salts, sclvates,
nolymorphs or prodrugs thereof, wherein rlis Cqgatkyl, C1_galkoxy,
C1-galkoxy(C1.zlalkyl or G4 gelkoxyCq_galkoxyC4_aalkyl.

6 A compound acearding to claim 5, pharmaceutically acceptable salts, solvates,
polymorphs ar prodrugs thereof, wherein Riis Cq-galkyl or

C1.galkony(Cq-z}alkyl.

7 A compound according to any one of claims 2 to B, pharmaceutically acceptable
saits, solvates, palymorphs or prodrugs thereof, wherein when Y is the group
el
AR

?7«&10

a8
and the carbocyclic ring is fully saturated, then prefarably one of R or R1% s
GHo0H, -C{ONRTIR12; C4_galkyl; phenyl aptionally substitued by Cq_galkyl;
or phenyl(C1-galkyl) wherein the phenyl group is optionally substituted by
Cq_galkyl

B A compound zccording to claim 7, pharmaceutically acceplable salts, saivates,
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polymorphs ar prodrugs thargof, wherein the carbocyclic ingis 5, 6or 7
membered wherein one of RY or R10, is -C(D)NR"'1 R12, with the ather being Cq.
gatkyl; phenyt optionally substituted by Cy_galkyl; or phenyl(T4_qalkyl} wharein
the phenyl group is optionally substituted by Cq_gefkyl.

A compound according to claims 7 or 8, pharmaceutically acceptahle saits,

solvates, polymorphs or prodrugs thereof, whersin RY and R10 are attached to
adjacent carbon atoms in the ting.

A rompound according to any one of claims 7 to 8, pharmaceutically acceptable

=alts, sclvates, polymorphs or prodrugs thereof, wherein REis CHz0H.

A compound according to any one of claims 2 to 8, pharmaceutically accaptable

salts, solvatss, polymorphs or predrugs thersof, wherein when Y is the group

-NR185¢0) ,R1®, preferably R18 is H.

A compourtd gecording to sny one of claims 2 to & or 11, pharmaceWtically

acceptable salts, sclvates, polymorphs or pradrugs thereof, wherein R1%is
benzyl or phenyi.

A compeund accerding to any one of claims 2 to 6 or 11 or 12, pharmacautically
acceptable salts, solvates, polymorphs or prodrugs thereof, wherein tis 2.

A compound according te any one of claims 2 to 6, pharmaceutically acceptable
salts, solvates, polymorphs of prodrugs thersof, wharein Y is an optionally
substituted 5-7 membered heferccyclic ring.

A compound according to claim 14, pharmaceutically acceptabis salts, solvates,
polymorphs or prodrugs thereof, wherein the 5-7 membered heferocyclic ring is
an optionally subsiituted aronvatic ring.

A compound according to claim 15, pharmaceutically acceptable salts, solvates,
potymorphs ar prodrugs ihereof, wherein said aromatic ning is pyridyl, pyrazinyl,
pyrimidiny), pyridazinyl, pyrazolyl, triazolyi, tetrazoly!, oxadiazolyl, thigzolyl,
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thiadiazolyl, oxarolyl, isoxazolyi, indolyl, isoindofiny, quinolyl, isaquinalyl,
pyridonyl, quinoxatinyl or quinazalinyl 2ach of which may be substituted as

defined in cfaim 1.

17 A compound according to claim 18, pharmaceutically acceptable salts, solvates,
polymaorphs or prodrugs thereof, wherzin the aromatic ring is oxadiazoie,
pyridone or thiadiazale each of which may be substiuted as defined in claim 1.

18 A compound according to claim 17, pharmaceutically acceptable salts, solvates,
polymorphs or prodrugs thereof, wherein the aromatic ring is 1,2,5-oxadiazole,
1,3.4-oxadiazols, 2-pyridone or 1,3, 4-thiadiazole each of which may be
substituted as defined in ckaim 1.

19 A compound ascording to any one of ciaims 14 to 13, pharmaseutically
accaptable sslts, solvates, polymorphs or prodrugs thereof, wherein the 5-7
membered heterocyclic ring is substituted by one or more Cy.galkyl, phenyl or

phenylC4_qatkyl.

20 A compound acearding to claim 19, pharmaceutically acceptable salts, solvates,
polymorphs or pradrugs thereof, wherein the 5-7 membered hsterocyctic ring is
substituted by Gq_48lkyl or banzyl.

21 A compound accerding to any one of claims 17 e 20, phamaceutically
acceptable salts, solvates, polymorphs or prodrugs thereof, wherein when Y is &
pyridone said pyridone is N-substituled pyridone.

22 A compound aceording te claim 14, pharmaceutically acceptable salts, solvates,
palymorghs or prodrugs thereof, wherein Y is a lactam linked at the nitrogen.

23 A compound according fo any one of claims 2 1o 8, pharmaceutically acceptable
salts, solvates, polvmarphs or prodrugs thereof, wherein Y is
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R 1 5)|

gl6

wherein R4 is GHpOH or G{OINRTTRT2

A compound according to any ane of claims 2 to & or 23, pharmaceuticaily

acceptable salts, solvates, polymorphs or prodrugs thereaf, wherein R18and R17

are hydrogan.

A compound according ta any one of claims 2 o &, 23 or 24, pharmaceutically
acceptable salts, solvates, polymorghs of prodrugs theraof, wheraintis 0.

A compound of formulz le, pharmacautically acceptable salts, solvates,
polymorphs of prodrugs thereof,

i
“CHal” M

{le}
wherain R, ¥ and n are dafined in any one of ciaims 2 to 26.

A cempound, phamaceutically acceptable salts, solvates, pelymorphs or

nrodrugs thereof, selected from the group consisting of:

2-[{1-{[{ 1-berzyl-8-oxe-1,8-dihydro-3-pyridinyljamino]carbonyljcyelopentyl)-
methyl]-4-methoxybutanoic acid (Example 35);

240 —({[3-(2n0x0—1-pyrrolidiny\)pmbﬂ]am‘mc)carbonyl:ycWopantyr]-msthy!}--i-
phenylbutanoic acid {(Example 40},

(+)-2-{{1-({[2-{hydroxymethyl)-2,3-dihydro- 1 H-inden-2-
yllamino}carbonylicyctopentylimethyl}-4-phenylbutancic acid (Example
44},

JP 2004-502670 A 2004.1.29
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2-41-{[(5-methyl-1,3 4-thiadiazol-2-yaminoicarbanylicyclapentyimethyl-4-
phenyloutanaic acid (Exampla 43);

cis-3~(2-methaxyethaxy)-2-[( 1-{ {4-{[{phenylsulfenylaminc]carbenylieyclohexyl)-
aminojearbonyljcyciopentylimethylipropancic acid {(Example 38);

(+H)-2-{[1-{{[2~thydroxymethy!)-2,3-dibiydre-1 H-inden-2-
yljamine)carbonyl)cyclopentylj-methyllpentancic acid {Example 31);

(2R)-2-[{1-}[{5-ethyl-1,3 4-tiadiazol-2-yljaminclcarbonyllcyclopentyl-
methyijpenianoic acid or (-)<2-[(1{[{5-sthyl-1,3,4-thiadiazol-2-
yljamino]carbonyljayclopentyl)-methyllpentancic acid (Example 28);

(28)- 2 1-{[({5-ethy- 1,3 d-thiadiazol-2-w)aminojcarbonyljeyclopentyl)-
methyl)pentanoic acid or (+)-2-[{1-{{{5-athyi-1,3 4-thiadiazol-2-
yilaminojcarbonyljeyclopentyl)-methyllpentancic acid (Example 20},

2-({1t3-benzylanilino)carhonylcyclopentylimethyl)pentanoic acid (Exaﬁpla 210

2-(44[(1-benzy}-6-oxa-1,6-dihydre-3-pyridinyJaminclcarbonylicyclopentyl)-
methylipentanoic acid (Example 22}

24[1-({{{1R, 38 dR)-4-{aminocarbonyl)-3-butyleyclohexyllamincjcarbonyl}-
cyciopentyimethyljpentanoic acid (Exarnpie 8);

trana-3-11-{{[2-(4-chlarophanylicycloprapyllaminc}carbonylcyclapenty!]-2-
{methoxymathylipropancic acid (Example 48);

frans-3-[1-{{[2-{4-methoxyphenylicyclopropyljamino}carbonyljcyclopantyl}-2-
{methoxyathypropancic acid (Example 47);

trans-3-1-({[2-pentylcyclopropyllamine}carbonylicyclopentyl)-2-
{methoxyethypropansic asid (Exampls 48),

3-(1-({[5-benzyl-{1,5 4}-thiadiazok 2-yljaminolcarbonyeycopentyl}-2-
(methoxyethyl}propancic acid (Example 49);

3-11-{{]4-putylpyridin-2-yllamine)carbonyl)cyciopentyll-2-{methoxyethyl)prepancic
acid (Exarnple 50},

3-[1-H{[4-phemylpyridin-2-yiJamino)sarbonyheyclopenty!}-2-
{methoxyethylipropanaic acid (Example 51);

3-M1-{[1-hydroxymethyl-3-phenylcyclopentyllamino}cadbonylieyclopentyl]-2-
(methoxysthyljpropancic acid (Example 52);

2-4[1-{{[2- {hydroxymethyl}-2, 3-dinydra-1H-inden-2-ylJamina}carbonyl}-
cyclopentylmethyl)-4-methoxybutanaic acid {Example &3);

trans-3-[1-({[2-phenylcyclopropyilaminclearbonylicyclopentyl]-2-
{methoxyethyl)prepancic acid (Example 54);

JP 2004-502670 A 2004.1.29
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1R 2-{[1-{[2~(hydroxymethyl-2, 3-dihydro-1H-inden-2-yTlaminolcarbonyl}:-
cyclopentylImethy}-3-methexybutanoic acid (Example 55); and

{8)-2-([1-{{[2-{Fnrdroxymethyl)-2, 3-dihydro- 1H-inden-2-yllamino}carbonyl)-
cyclopentyllmethy}-4-methoxybutanait acid (Example 58).

The use according io claim 1 wherein the female sexual dysfunction freatad
includes at least female sexual arousal dysfunction (FSAD).

The use according to claims 1 or 28 wherein the medicament is administered

systemically.

The use according to claim 29 wherein the madicament is adminigiered orally.

Tha use of a compound as defined in any one of dlaims 2 ta 27 in the preparation
of a medicament for the treatment or prophylaxis of a condition for which a
bensficial therapeutic response can be obtained by the inhibition of nsutral
endopeptidase.

A compound as defined in any one of claims 2 to 27 for use in medicine.

A phanmacesutical formulation inciuding a compound as defined in any ens of
claims 2 fo 27 together with a pharmaceutically acceptable excipient.

A method for the treatment or prophylaxis of female sexual dystunction including
administering to the patient a therapeutically effective amount of a compeound as

defined in any one of claims 1 to 27.
A female sexual dysfunction phammaceutical formuiation including a
therapeutically effective amount of a compound as defined in any one of claims 2

to 27 together with a pharmaceutically acceptable excipient.

A process for preparing a compound of formula | or salfs thereof

JP 2004-502670 A 2004.1.29
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rl
H
HO b
T{EHo)Y
a (s}
[u]
wherein R1, n and Y are as defined in any ane of claims 2 to 27, comprising the
staps of:
a) reacting a compound of farmula Il

R1
&3 OH
[e] Q

]
wherein Prot is a suitable proteciing group, with a compound of formula

Y{CHa)nNHz {1}, to give a compaund of formule IV,

. 1
o i
Prat”” T (CH)Y
i
a o

W)
then
b} reacting the compound of formula IV under suitable deprotecting
conditions to give the compound of formula I; then
c) optionally forming a salt.

37 A compound of fommuia IV

r!
o i
Prot”” Y@r -\"(CHZMY
Q Q

"

wherein R', n, and ¥ are as defined in any one of claims 2 1o 27 and wherein Prot
is & protecting group.

JP
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Intematioral Appication No, PCTAR 01 H1205

FURTHER INFORMATION CONTINUER FROM  PCTASAY 210

Conitnuation of Bax I.1

Although clafm 34 is directed to a method of treatpent of the
human/animal body, the search has been carried out and based on the
alleged effects of the compound.

Continuation of Box [.1

Rule 33 1(iv) PCT - Method for treatment of the human or animal body by
therapy

Conmtinuation of Box 1.2

Clatms Nos.: 1-27 (a1 partially)

The scope of claims 1-27 as far as the expression "prodrug" is concerned
is so unclear that a meainingful Inmternational Search is lmpossible with
regard to this expression.

The appTicant’s attention is drawn to the fact that claims, or parts af
claims, relating to inventions in vespect of which na interrational
search report has been astablished need not be the subject of an
international preliminary examination {Rule 66.1(e) PCT). The applicant
i5 advisad that the EPO policy when acting as aa Internatianal
Prelimigary Examining Authority fs nermally not to carry ouf a
preliminary examination on matter which has not heen searched. This is
the case 1rrespective of whether or not the claims are amended fallowing
receipt of the search report or during any Chapier [T procadure.
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(344)

INTERNATIONAL SEARCH REPORT In " drenal Applicanon Ne ]
Information on patent flly memtsers ( PCT/1B 01/01206
Pt quoneent \ Fulsivaion ]— Fatent family [ pustisation

Tied 0 Fearch rapan Az menibars) ' dale
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