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(127 g, >99%)0 000 O O 'H NMR (DMSO-dg) & 7.28 (d, 1H), 7.05 (d, 1H), 6
(dd, 1H), 6.22 (s, 1H), 3.72 (s, 3H), 3.60 (m, 1H), 3.58 (s, 3H), 3.28 (s, 2
1.95 (m, 1H), 1.80 (m, 1H), 0.88 (t, 3H).
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00O

N O OOoOoOoOQgoQgoao
OooooogoQgdg
O O0Oo0gogoao
O 0Oo0oo0ooao
OOoo0oooao
O Ooo0oooao
O OooQgooao
O O0OoQgooao
O 0Oo0oo0ooao
OoOoo0ooooao

goaoaao

2.00 000045 nl) D000 0O0O0O0ODODDOCCIOS mL)O O 2-(6-0000 -1H-

g
a
5-
g
u
%
a

O
ggogg0-2,3-0000-1H-0000-1-00 0000000
O
O

00-3-00) 0000000105 g, 4530 000)000000000(10.0 g, 10
00)00002-L00000060 psi0 000000000000 O00O0O00OODOOO
05-0000-2,3-0000-1H-0000-1-00 00O0O00O00(101.0 g, 95% O O)

00000000000 NMR (DMSO-dg)0 & O 12.20 (s, 1H), 7.04 (d, 1H), 6.78 (

d1

1H), 6.66 (dd, 1H), 3.70 (s, 3H), 3.28 (m, 1H), 2.72 (m, 2H), 2.32 (m, 1H), 2

.06 (m, 1H), 1.80 (m, 1H), 1.50 (m, 1H), 1.36 (m, 1H), 0.82 (t, 3H).
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afsRsRsals

5-00000-2,3-0000-1H-0000-1-000000000

00 3.02.5L0CH,CI,005-0000-2,3-0000-1H-0000-1-00 00000
00233 g, 0.9400)0000(000)I0000000000 (630 g, 4.700)00
0000000000000 000002°000000000000000000000
0000000000045 0, 4.700)00000000000000000000
0000000000 15°c0000000020°c000000000020000000
ONVROODODODODODO0OODO0OO0ODO0DO00D00000000002.5L0000000
000000000000 00001L0000000000000000000000
000000pHD 6.0-7.00 00000 (4 x 10)000000000000000000
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0 000000016 g, 98%) 000000000000 OYH NMR (DMSO-dg) & 9.10

(s, 1H), 6.78 (d, 1H), 6.58 (d, 1H), 6.50 (dd, 1H), 3.60 (s, 3H), 3.20 (g, 1H),

2.70 (m, 2H), 2.40 (m, 1H), 2.08 (m, 1H), 1.80 (m, 1H), 1.50 (m, 2H), 0.80 (t, 3
H) .

Ooooooo

ooooo

Et
COOMe

F3C0,S0

[ e T e T e R |

0
oooooan
2-(5-{[000000000)I0000]000%}2,3-0000-1H-0000-1-00)0
ooogooao
00 4.0000000000(0m)002-(5-000-2,3-0000-1H-0000-1-0
0)DOOOOODDO(R.0g, 8.50000)10000000000C(1.0g, 9.90000)
0000000000000 000O00000000.69, 9.50000)0100000
0000000020000 000000000000000000000000000O0
0000000000000 00O0O0D00DO0O0O0O0ooo(@@OOoOoOO, 00000/00
oo0o)yooooooe2-G-{[000000000)I00O00O0]00032 ,3-0000-1H-
00O00-1-00)000000000000000O0000C(1.5g9, 50%)0"H NMR (CD,C
1,) & 7.35 (d, 1H), 7.15 (d, 1H), 7.05 (dd, 1H), 3.60 (s, 3H), 3.40 (m, 1H), 2.
80-3.00 (m, 2H), 2.60 (m, 1H), 2.30(m, 1H), 2.10 (m, 1H), 1.50-1.80 (m, 2H), 0.9
1 (t, 3H); EI-MS 366.3 (M"), RT = 8.40 min.
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2-[5-(4,4,5,5-000000-1,3,2-00000000-2-00)-2,3-0000-1H-000

0D-1-00]0000000
00 5.00000000000@0nL)002-(5-{[000000000)I0000]0
003}-2,3-0000-1H-0000-1-00)0000000(.5¢9, 40000)00000
CH,CI, (100 mg)DODODDOCO[Ll,l’ -00(0O0O00O0D00O0D0D)DO000O0]0O0000
(1NHO0O0DO0(@OO0OO0D0)DOO0O0(.29, 4.40000)00 0 0KO0Ac(L.2 g, 120000
0O ODODOOOOODOODODOODs0cC00O0ONDNONNONONDNONNONONDNDONONDOONGodGO
00000000 (@ODO0/00000)0000002-[5-(4,4,5,5-000000-1,3,
2-00000000-2-00)-2,3-0000-1H-0000-1-00]10000000000
00000000 (1.2 g, 85%)0 *H NMR (CD,Cl,) & 7.60 (d, 1H), 7.50 (dd, 1H), 7.
30 (d, 1H), 3.60 (s, 3H), 3.40 (m, 1H), 2.80-3.00 (m, 2H), 2.60 (m, 1H), 2.30(m,
1H), 2.10 (m, 1H), 1.50-1.80 (m, 2H), 1.30 (m, 12H), 0.91 (t, 3H). EI-MS M" 344
, RT =0 10.00 min.
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Bt COOMe

oooooano
2-{1-11-(0 000000 o00Hho0D00132,3-0000-1H-0000-5-00%-1-0000

-1-1H-0 000 00-4-00000000
00 6.00000(0nl)00000O000(5 nL)0O2-[5-(4,4,5,5-000000-1,3
,2-00000000-2-00)-2,3-0000-1H-0000-1-00]10000000 (0.8 g
,2.30000)000000000([1,1’ -00(QOO0O0000O000)0O0O000]00
00O @)OO0D0DD0O00O0O0O00(GoOmn)IOO0D N-O00D00-2-000-000000 -4
00000 (.6g, 2.30000)00000000000 1, 0A0D0)IODOOOOO
DoooOO@M, 5m)00000000000000090°C048000000000000
0000000000000 0000D00000D00000D0000000000000
0000000000000 O000O0D0O0O00OO0O0(@OO0O0/00000)000000
002-{1-[1-(000000000)00001]2,3-0000-1H-0000-5-003}-1-00
00-1-1H-000000-4-00000000(0.51 g, 54% 00)000000O0YH NMR (
cb,Cl,) & 7.60 (s, 1H), 7.30 (d, 1H), 7.20 (m, 2H), 3.90 (t, 2H), 3.70 (s, 3H),
3.60 (s, 3H), 3.40 (m, 1H), 2.80-3.00 (m, 2H), 2.60 (m, 1H), 2.30(m, 1H), 2.10
(n, 1H), 1.50-1.80 (m, 4H), 1.20 (m, 4H), 0.91 (t, 3H) 0.70 (t, 3H); LC-MS (M+H'
) 413.1, RT =0 3.12 min.

0o0Do0O000
oDoooo

: Et

[ COOMe
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[ QN

[ HO>‘<§’N

L \4/\
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O

Dooooo

2-{1-[1-(000000000)I0D00]2,3-0000-1H-0000-5-0013-1-0000

-1-1H-0 000400 -4-00 000

g0 v.0boooooOo2-{1-[1-(booO0O0O0ooObOObO)yYoDOO]2,3-0000 -1H-00
oo-5-003}-1-0000-1-1H-000000-4-00000D00D0(0.59, 1.20000)
coooooooooooobOo(.6egb1l ML) ooobbooooDOO
ocooOD0oooooOO0oooooODOoo0OoooDDOo@wioooopHO4ODODOOOODOOODO
oo
oad
g

0000000000000 D000O0D000OO0O0O0O0DOoOOo0O0O0?2-{1-[1-(0O000
0O0D0)0000]2,3-0000-1H-0000 5 003}-1-0000-1-1H-00000
-4-0 0000 (0.45 g, 90% 0 O)0 OO0 O0ODOYH NMR (CD,Cl,) & 7.80 (s, 1H), 7.
30 (m, 3H), 3.90 (t, 2H), 3.60 (s, 3H), 3.40 (m, 1H), 2.80-3.00 (m, 2H), 2.60 (m
, 1H), 2.30(m, 1H), 2.10 (m, 1H), 1.50-1.80 (m, 4H), 1.20 (m, 4H), 0.91 (t, 3H)
0.70 (t, 3H); LC-MS (M+H) * 399.2,0RT =0 2.76 min.
Ooo0o0oo
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COOMe

N)\Kii&

H

RN

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

O
oooooano
2-[5-4{14-c0oogooHhgoojoooofy-1-0000-1H-000000-2-00)

-2,3-0000-1 H-0000-1-007J000000ad

00 8.0000O 1, AL ,O0D0O 700 0O0OO0OO0OOODOOR2-[5-A{[4-CO0 OO OODO)O
oojoooood}-1-000D0-1H-O0DODDODOOO-2-00)-2,3-0000-1H-00D000 -1
-00jJo0Do0o0O0oO0U0OoooOooDDoDOoOOO0 = 60%;0 YH ONMR (CD,Cl,) & 9.00 (s, 1H), 7.
70 (s, 1H), 7.60 (d, 2H), 7.40 (m, 3H), 7.20 (d, 2H), 4.00 (t, 2H), 3.60 (s, 3H)
, 3.40 (m, 1H), 2.80-3.00 (m, 2H), 2.60 (m, 3H), 2.30(m, 1H), 2.10 (m, 1H), 1.50
-1.80 (m, 4H), 1.20 (m, 7H), 0.90 (t, 3H) 0.80(t, 3H); LC-MS (M+H") 502.4, RT =
3.83 min.
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V\,\

L T e T e T e T e T e B |
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0DO00O0Q0aO0
2-[5-(4{[4-0 00 0000)000]00000}1-0000-1H-000000-2-00)

-2,3-0000-1H-0000-1-0010000

00 9.00000000(I0000O000000010mg)00C0O000 (2 )OO0 2-[5
-(4{[4-0000000)000]000003}-1-0000-1H-000000-2-00)-2,3
-0000-1H-0000-1-00]0000000(0m)0ODO0O00O000O0O0O60°C
000000000000 O00O0O00O000O00O0@MOOD0pHOS000O00000
O OHPLC(ODS, 0/0000000/00000000)I0000O00O02-[5-(4{[4-0
0000O00)I0O0]0C0O00O01-0000-1H-000000-2-00)-2,3-0000
-1 H-0O0DODO-1-00]0000 (10 mg, 505 0O0)0 00000 NMR (CD,Cl,) & 7.8

0 (s, 1H), 7.70 (d, 2H), 7.40 (m, 3H), 7.20 (d, 2H), 4.00 (t, 2H), 3.50 (m, 1H),
2.80-3.10 (m, 2H), 2.60 (m, 3H), 2.30(m, 1H), 2.10 (m, 1H), 1.50-1.80 (m, 4H),
1.20 (m, 7H), 0.90 (t, 3H) 0.80(t, 3H); LC-MS (M+H') 488.4, RT = 3.39 min.
0000000000000 0000O000O0D0O000O00000O000O00O0O00O0an
0Dooooao

Dooooao

Doo 8

N-(4-tert-0 0 0000 0)-2-[(1S)-1-(2-0 000 0-2-00000)-2,3-0000-1H-

oo000-5-0017-5-000-1-0000-1H-000000-4-0000000000
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e e e e e e
T
—
Y

Oooooo

H NMR (CDCl,) & 9.98 (s, 1H), 7.62 (d, 2H), 7.40 (s, 1H), 7.28 -7.40 (m, 4H),
3.90 (t, 2H),

3.56 - 3.70 (m, 1H), 2.71 - 3.05 (m, 3H), 2.68 (s, 3H), 2.35 - 2.60 (m, 2H), 1.6
4 - 1.97(m, 3H), 1.30 (s, 9H), 1.10-1.28 (m, 4H), 0.89 (t, 3H); LC-MS (M+H) * 50
2.3,0 RT =0 4.30 min.

Doog o9

N-(3,4-0 000000 0)-2-[(1S)-1-(2-0 0000 -2-00000)-2,3-0000 -1H-
D0O00-5-007-5-000-1-0000-1H-000000-4-0000000000
0oo0o0oo

ooooo

gooogbad

"H NMR (CDCI;) & 9.92 (s, 1H), 7.32-7.50 (m, 5H), 7.10 (d, 1H), 3.90 (t, 2H), 3
.56-3.70 (m, 1H), 2.80-3.05 (m, 2H), 2.71(s, 3H), 2.45-2.60 (m, 2H), 2.21 (s, 3H
), 2.15 (s, 3H), 1.60-1.95(m, 3H), 1.10-1.34 (m, 4H), 0.84 (t, 3H); LC-MS (M+H)
" 474.1,0 RT =0 3.44 min.

00010

2-[(18)-1-(2-0 0 000-2-00000)-2,3-0000-1H-0000-5-0071-5-000 -
N-[2-000-4-(0 0000000000 DDOO]-1-0000-1H-000000-4-00
0o0oogoooao

0ooooDao

oooogao
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gooogooad

H NMR (CDCI,) & 9.89 (s, 1H), 7.64 (d,
d, 2H), 3.90 (t, 2H), 3.56-3.70 (m,
60 (m, 2H), 2.33 (s, 3H), 1.60-1.95(nm,

S (M+H) © 544.3,0RT =0 4.36 min.
oooooo
000A-3000

2.79-3.05 (m,
1.10-1.35 (m, 4H), 0.86(t, 3H); LC-M

JP 2005-507932 A 2005.3.24

1H), 7.38 (d, 2H), 7.06 (
3H), 2.62(s, 3H), 2.45-2.
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(t, 3 H), 2.78 (s, 3 H), 4.31 (q,
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goooooao
a
O
g
u

00 (4.63 g, 74% O O )0 'H NMR (CDCl,) &

000000000 005.049g02-000-5-000-1H-000000 -
0(0.02130 0 00)00000000000.66 g0o%0000000
0000000000000 0O0O00O0O0O0O0OO0O07.81g000000
-3-000(0.05620 00 0)0 0000000000000 00O0OO0O0O0OODOO
0000000000000 000D0D0000D00000000000000000/(
OooDO0oO0oOoO0O0, 3:200000:0000)000000002-000-1-(3-00
00D000)-5-000-1H-000000-4-000000000000000000
1.37 (t, 3H), 1.89-1.98 (m, 2H), 2.2
2H), 4.06 (t, 2H), 4.33 (g, 2H). LC-MS

oooooao

br t, 1H), 2.58 (s,
3.0 ((M+H)").
oooo
0oao

3H), 3.65-3.71 (m,

EtO,C

gooao
00-1-3-00000000)-5-000-1H-000000-4-00000000

gb-1H-0 00000 -4-00000000
A7 g o000 0O0O0O0OobODDOOO0OOO
.51 g, 0.13040000)0 0000 0O 0-5°CO
OooDO0OoooDoDO0oO0O0(@ex 20mb) 0000
OoooooooobDo4.6 gOODOO
ooo(ooooooobbobooooo

O
O
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O
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O
O
O
0000000000000 O00C(.71 g,
), 1.89-1.99 (m, 2H), 2.56 (s, 3H),

34 (q, 2H). LC-MS 307.0 (M+H)".
0O00A-40 00

34%

3.34 (t,

g02-000-1-(3-000000000)-
(0.02010 00 O)Do0°coOOOOOO
000000000000 O000O0D0 (18
00000000000 m)DO0DO00
000000000000 O000000
0000000000000 00000
0, 1:100000:0000)0000

02-000-1-3-00000000)-5-000-1H-000000-4-0000000

00)0
2H),

'H NMR (CDCl;) &
3.33 (s, 3H), 4.01 (t,

1.37 (t, 3H
2H), 4.

2-0 00 -2-T4-(4,4,5,5-000000-1,3,2-00000000-2-00)Y00000170
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Br

uo

tert-0 00 2-(4-00000000)-2-00000000

ood
oo

O
O
O
oo
O
O
O

O o0Oood

O
O
O
00
.15 g,
.55 (s,
oooao
oooao

W OoOoOoooooogoglg

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

gd

tert-0 0 0O (5.4 mL, 28.90 0O

0D 1.000000(0nl)004-00000000(5.0g, 28.900000) 00000

0D0(1.62 g, 28.9 0000)0000000000000000000000
D0O0O0O0000O0e60°C00O0DNONOONONDNO0ODOC00DNONDN0NDN2-000
0O0)DDDODO0ODO0DOD0DO0OO0OO0O0D01600000000
0000000000000 0000D0000000000000000000
0000000000000 O0000D0O0O00O0O0O0DO0OO0OO0O0O0DOoOoOoOoooao
0000000000000 O0000D00000D0000O0O0000O0O0O0Ooan
0000000000 (@MOD0DD0O0O0OO0D0O0DOD 40MO000, 6:1 0000 -
0)0OOO0DO0OO0OO0O02-(4-00000000)-2-00000000tert-000 (
35%)0 0 0 OO EI-MS 314 (M)"; *H NMR (300 MHz, CDCl;) & 1.44 (s, 9H), 1
6H), 6.71 (m, 2H), 7.31 (d, 2H).
00
O

-2-14-(4,4,5,5-000000-1,3,2-00000000-2-00)H)00000170

g o
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d
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oonf
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u
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u o

o o A B o | [J[j Oy O L

2.0[1,1’ -00(QOO00000000)-00000]1000000000 (11)(C

O00D0O01:100)(245 mg, 0.30000)0000000 (2.9 g, 29.50000)
00(0O0000)IO000(.74¢9, 10.810000)0 00000000000
0030mO0000000000002-(4-00000000)-2-0000000

tert-0 00 (3.1 ¢, 9.830 00 0)0 0000000000 D0DO00ODS80°CH 4800 0

coooooobooooo(@@oooboooo(@@oooo)y bboboooooooOoo
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4,5,5-000000-1,3,2-00000000-2-00)00000]100000 tert-00
0(.4¢9, 67%)0000000000O0EI-MS 362 (M)";*H NMR (300 MHz, CDCl;) & 1.
35 (s, 9H), 1.43 (s, 12H) , 1.54 (s, 6H), 6.79 (d, 2H), 7.67 (d, 2H).

00 O0A-5000

2-0 00 -2-{[3-0 00 -4-(4,4,5,5-000000-1,3,2-00000000-2-00)00

00100000030 0000tert-000

oooooao

00000

[

[ o

[ B

[

[ _B.

: oo

[ |

[

[

[ o

[ S

[ 0 ;%<i

[

[

L

oooooao

00 1.000000(@La)00n-0000000(5.0.0g, 40.250000) 0000
00000000 (2.269, 40.250000)10000000000000000000
000000000000 0060°C00D0O0000000000COID0N00D0N?2-00
00000 tert-000(7.51 mL, 40.250000)00000000000000000
0000000000000 000000000000000000000000000
000000000000 0000000000000000000000000000
0000000000000 000000000000000000000000000
000000000000 00000(MOD0000000000 75000, 4:1 00
00:00000)0100000002-000-2-[(3-0000000)0000007100
000 tert-0 00 (8.6 g, 80%)0 0 0 00 EI-MS 2665 H NMR (300 MHz, CDCI,) & 1.41
(s, 9H), 1.44 (s, 6H), 2.32 (s, 3H), 7.20 (m, 4H).
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00 2.00000000((75n)002-000-2-[(3-0000000)000000]0
OO0O0Otert-000(2.0g, 7.520000) 0000ON-0000000000(1.47 g,
8.270 00 0)0 0000000000000 O0O0O0O0O0O0O0OOODOOOOOOOOO0O
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0000000000000 O0O0O00O0O0O0O0D0DO0O0DO0OO0O0OO0O0O0OONO0DOODOOoOoOaOn
0000000000000 0000O000O0D0O000O00000O000O00O0O00O0an
0000000000000 00O0(@OODDOODO0O0O0O 40M)00 D0 95:5 000
0D:000000000000002-[(4-000-3-0000000)000000307]-2-0
DO00O00O0Otert-0000000(1.79 g, 69%)0 EI-MS 346; “H NMR (300 MHz, CDCI
,) & 1.41 (s, 15H), 2.35 (s, 3H), 7.14 (dd, 1H), 7.34 (s, 1H), 7.44 (d, 1H).
Dooooao

Oooooo
[
[ s o)
: X
[
[
[ =N
oo
[
[
L
OooOoO0D
2-000-2-{[3-000-4-(4,4,5,5-0 0 0000-1,3,2-00000000-2-00)00
0010000000000 tert-000
OO0 3.0[1,1' -00(UOODODODDODODODO)-00000]1000000000(1)(0

00O00O0001:100)(213 mg, 0.260000)0 000000 (L1.52 g, 15.450 00
YOO ODODDOO(MOOODO)IOOO(.44¢, 5.670000)000000000000
00000015 0000000000000 2-[(4-000-3-0000000)00
0O0]-2-00000000¢tert-000(1.78 g, 5.150000)000000000
DO0oO00se0°CcC000NONDONDNDONONONONODONONDNONONONODON(IOOOOODODOOD
D00C0O00O0D00O0D01006 000000000 95:50000:00000)00
DO000O0002-000-2-{[3-000-4-(4,4,5,5-000000-1,3,2-00000O
0-2-00)0000]1 0000003 O0000tert-000000(L1.2 g, 59%)0El
392; 'H NMR (300 MHz, CDCly) & 1.35 (s, 6H), 1.39 (s, 15H), 1.42 (s, 6H), 2
(s, 3H), 7.00 (d, 1H), 7.37 (d, 1H), 7.41 (s, 1H).

0A-60 00O

00-2-{[2-000-4-(4,4,5,5-0 00 000-1,3,2-00000000-
0)IDODO]000O0003}00000tert-000
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oTaed

Jus)

/

o\
d

v T

e,

0
000000

2-000-2-[(2-0000000)000000100000 tert-000

00 1.000000(Lm)002-00000000000(5.0g, 40.250000)00
000000000 (2.26g, 40.250000)0000000000000000000
000000000000 00060°C00D000000N0D000°C00ONDNDNO0O2-0
000000 tert-0 00 (7.51 mL, 40.250 0 00)0000000000000000
0000000000000 0000000000000(OO000)00000000O0
0000000000000 000000000000000000000000000
0000000000000 000000000000000000000000000
000000000000 000000(O0000000000 75000, 4:10
000: 00000)000000002-000-2-[(2-0000000)000000 170
D000 tert-00 00000 (7.9 g, 74%)0 EI-MS 266; “H NMR (300 MHz, CDCl,) & 1
J41 (s, 9H), 1.43 (s, 6H), 2.47 (s, 3H), 7.23 (d, 2H), 7.11 (m, 1H), 7.46 (d, 1H
).

000000

00000

: 0

[ oS

: o

[ Br

L

000000

2-[(4-000-2-0000000)HY00000017-2-00000000tert-000

00 2.00000000(113 nl)002-000-2-[(2-0000000)000000]0
OO0O0Otert-000(3.0g, 11.280000) 0000ON-0000O0O00000O(2.21 g,
12.410 000)000000000000000000O00000O0000O00000
0000000000000 D0000D00000D00000D0000O0O00O0OO0OOO0n0an
0000000000000 000000000000000000000000000
0000000000000 0000(@O00O00000000 40M 000, 95:5 0
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000:00000)I100000002-[(4-000-2-0000000)000000]7-2-
DO000O0O00Otert-0000000 (2.5 g, 65%). EI-MS 346; “H NMR (300 MHz, CDC
1,) & 1.41 (s, 15H), 2.44 (s, 3H), 7.24 (s, 1H), 7.31 (s, 1H), 7.39 (s, 1H).

Ooo0o0oooao
Oo0oo0ooaod
[
[ O i:; 5@(074
B S
[ o 0]
[
0
Ooo0oo0oooao
2-0 00 -2-{[2-000-4-(4,4,5,5-000000-1,3,2-00000000-=-2-00)H)00

00]000000} O0O0O00tert-000
00 3.0[1,1' -00(0O0O00O00Q0O00O0)-00000]1000000000C1)(0
D0000O00001:100)(294 mg, 0.360000)0000000 (2.13 g, 21.720 00
0)ODODDODOODO(MOOODO)DODODO(2.02¢g, 7.960000)00000000000
000000020 ml0000000000000MP-03-2 (2.5 ¢, 7.240000)000
0000000000008 C000DNON0NONDNONONONONONONONDNDNDNDONOD(@OOn
0((0O0000)I0DO000O0D0000O001006 00000000 095:50000:00
000)00000O000O0002-000-2-{[2-000-4-(4,4,5,5-000000-1,3,
2-00000000-2-00)0000]000000}O0000¢tert-000000 (1.1
g, 40%)0 EI-MS 392; “H NMR (300 MHz, CDCly) & 1.33 (s, 12H), 1.38 (s, 9H), 1.40
(s, 6H), 2.45 (s, 3H), 7.42 (d, 1H), 7.53 (d, 1H), 7.66 (s, 1H).
0D00A-70 00
{[4-(4,4,5,5-0 0 0000-1,3,2-00000000-2-00)0000]000000}%0

0O tert-0 00

oooooo
0Doo00o

[ o)

[ 0. @ S\/U\o)(
[ i}g&_p

[ 0

[

0

oooooo

D00D0A-200000000000000000000000O00000O00O000000
000000000000 O00O0{[4-(4,4,5,5-000000-1,3,2-00000000-2
-00)000O0]000C0O00} Otert-00000000 O (300 MHz, CDCl,) & 1.31
(s, 12 H), 1.42 (s, 6 H), 3.60 (s, 2 H), 7.32 (d, 2 H), 7.72 (d, 2 H).
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oooooao
ooooao

iﬁ)ﬁ@f :>§LO><

L e T e T e R |

O

10

20

30

40

50



(68) JP 2005-507932 A 2005.3.24
oooooano
oooA-200000O0O0O0ODODOOOO0OO0OO0OO0OOOODOOOOODOOOODDODOOO
Ooo0DO0O0O0oooDO0oO0oooDoDOO2-{[4-(4,4,5,5-000000-1,3,2-0000000R06

2. 00)I000]000000}-00000tert-000000000 (300 MHz, CDCI)
5 :01.29 (s, 12 H), 1.38 (s, 9 H), 1.48 (d, 3 H), 3.81 (q, 1 H), 7.41 (d, 2 H)
, 7.71 (d, 2 H).

0O00A-900 0

2-000 -5-000-1-0000-1H-000000-4-00000000

Oooogooao

Oo0ooOooao

[ Br

E )\N/\/\/

: 0

[

[ _/

0

Ooo0o0oooOoa

om0 000000 ODDODODODODODDODODODOODC(.80g9g, 33.10000)000D0O 0°cC
gsonlO00000O0DO0OODOODODOODOOOZ2-000-=-5-000=-1H-000000-4-0
oo0oooboboo(.0g9, 301000000 o0OoDbOO0DO0O0DO0DO0ODDOD)OOooOooDOooOODOOO
goooooooooooooooocoooooooooooooos ntOoooooao
0o0o0o0D1-000D000D0OCM@.36¢9, 33.10000)H)00000O0DOODOOOODOGO
goooooooooooooooooogooooooooooooobooooooooao
godi1soml0000O00COO0OCOO0ODOOCOOOOOOOOOOOOOOOOOOOOOGODAO
Oo0o0oooo0oob0oo0oooo0oooo0oooDo0oooDoo0oDo0oooo0oo0ooo0oob0ooobooOoondnb
ooo(@moooo, 00Do0o0os50 ODODODO0O0OD100% ODODODODO)ODODOoOoOOoz2-00

Oo-5-000-1-0000 -1H- D ocoo0o00-4-00000000CDOO0OODODODDOOOD (8.

43g, 92%): Ms 303.1 (M+H)";'H NMR (CDCl;) & 0.85 (t, 3 H), 1.34 (t, 3 H), 1.20-
1.42 (m, 4 H), 1.68-1.80 (m, 2 H), 2.58 (s, 3 H), 3.85 (t, 2 H), 4.32 (q, 2 H).
OoOooooao
Ooo00oon
[
[ 10
[ 9
a
[ o )
[ 3
NN
[ 720 | N2 Br n o 4
( 5 y /:[:;}—Br
[ M
[ NOEAHE/H14ZEHIELT: NOE?‘J"H12/H14E—§H$LE N__X
[ = ZTIENOEI:
[ H|ELGH T
[
[
[ TLC Rf=0.5 (50% EtOAc/A%H) TLC Rf=0.9 (50% EtOAc/~A%4)
[ LC-MSRT=2.9% LC-MSRT=3.30%
[
OoOooooao
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000 A-10
2-000-1-(2-0000000)-5-000-1H-000000-4-00000000
oo0oOoooaod
Oo0o0ooao
; o
[ N
: 0 | ;rfBr
[
[ \~_\3——
L
oo0oOoooaod
000A-11
2-000-1-(2-0 00 0000)Y-4-000-1H-000000-5-000000003
oo0ooooad
Ooo0o0ooao
E \h%r«Br
i 0 N__\
[ (0] O—
[
Ooo0O0oooao
ooooooooo0ooooooo0oo0oooooooobooboooboooobooe2-000-1
-(2-0OD0O0DO0ODO)-5-0D000-1H-DO0O0DODO-4-0000D00O00O(A-10, LC-MS 293.
0, RT =197 min.)) OODODODOO 2-000-1-(2-0000000)-4-000-1H-000
ooo-5-00000 (A-11, LC-MS 293.1, RT = 2.30 min.) D OO DOODO
BO - 00000 DODODOODOODOOO¢DOGO
oon0d 1

2-{[4-(4-{[(4-0 00 0000)00D0]00000}¥5-0000-1,3-00000-2-00

YD 0ooljoooooo3}-2-00000000000000OO0O0

oo0ooooad
Ooo0o0ooao
[ o
[ s ‘
[ ;K%\ONa
[ 0 N§rji:j/
[ \~%<:>—NH s
[
[
[
[
[
c O
~\
: ° | N\>_NH2
[ S
[
[
Oo0o0oooOoa

2-000-5-0000-1,3-00000-4-00000000

g

6.880 000 )0 O0O0O00CDODOODO (40 mL, 41.76 g,

1. 000000000000 @eOM) OO0 O0OOODO (45 mL, 57.60 g, 36

393,520 00 0)00D 0000
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000O0-5°c0000000000000000C@oOmML)DDO0ODNDONODODODOODaGO
0(19.82 g, 366.900 00 0)0 000000000000 DDOOO0OON-5°cCO90000

OooDO0oOooooDOoOo@oomM) D00 OoOoOODODO@OOMM)ODODOOoOODOOOD
ocooooooooooooOboOoooo@oomM)ybobooooobboooboDboOoOooOoao
oooooooDoDoOOoOO0oO0oO0oOoooooDoDOoOoOO0oU0o0ooooDoDDoODOO0OO0OO @43 L)oo
OCooDOoooooOoO0ooooODbDO23.67 g, 310.960000) 000000000 O0ODOO

0000000000000 0000000000000000s5°c0000n00onaoan

oooooooDoo(@@is ) D00Oph O70D8000000C0O0O0O00O0O0O0O 200 mL)
ocooOoooooOOoOooooOoDOoOoooDO0O@Ex30o0oM) OO0 OOODDOOO40
‘c0000002-000-5-0000-1,3-00000-4-00000000 (64.24 g, 274

.210000, 88%) 000000000000 H-NMR (DMSO-dg, 300 MHz): & 3.60 (s,
3H, -CO0,CHz); 7.27 (br s, 2H, -NH,); 7.36 (m, 5H, OO 0O).0 Ms (HPLC/ES): 235 (M
+ 1); RT = 1.91 min.

oooooao
00000

[ 0

[ . J

E Br/lls\

[

d

oooooao

000B-1

2-000-5-0000-1,3-00000-4-00000000

00 2.0000000000 (500 nl)d00000(11)(143.0 g, 223.360 00 0)0 00
t-0000D000 (38 mL, 33.01 g 320.130000) 000000000060°CO000
000002-000-5-0000-1,3-00000-4-00000000(50.0 g, 234.280
000)IODODO0O0OD0DO0O00000000000000000000000000000

000000060°c00000000020°00000000002N0000(500 nL)0
0000000 n)I0D000000000000000002 NOODOD (500 L)
000000 x50 n)00000000000000000000000000000
0000000000000 000000000000000040°Cc0000002-00
0-5-0000-1,3-00000-4-00000000 (000 B-1)(55.36 g, 185.680 O

00, 87%)0000000000000YH-NMR (DMSO-dg, 300 MHz): & 3.69 (s, 3H, -
OCH;); 7.49 (m, 5H).O Ms (HPLC/ES): 298 (M + H); RT = 2.93 min.
oooooo

00000
[

[ o COOt-Bu

[ N S

[ Yo7 ifli::zr/

: S

[

[

0

000000

2[4-(tert-0 0000 0000)0000]-5-0000-1,3-00000-4-000000
0o

00 3.00000:00000(4:1, 25 nl)002-000-5-0000-1,3-00000-4
-00O000000(.7g, 2.30000)00000T([1,1’ -00(0O0000O0000O0)
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O0O0o0D0]ooooo@)-000000000(Go0mg) 00000 2-000-2-{[4-(4,
4,5,5-0 0 0000-1,3,2-00000000-2-00)0000]000o0oOo0O0O0O0O0

Otert-000 (.69, 2.30000, 1 .000)00000000000)IO0000O0
OoooooO(M, 5n) 000000000 D0000DO0DO90°CcO0480 0000000000
oo0oooooboo0oooo0oooo0ooo0ooDoo0oDo0ooDUoo0oo0DoDooODoo0DbDOooooOoodb
ooooooooDooboooDoooDooDooooo(oooo, oooo/o0o0o0oano)
OO0O00O0o0oo0O2[4-(tert-0 00000000 DOOO]-5-0000-1,3-000000
-4-000000D00(.7g9, 50% 00)000O000Y NMR (CD,Cl,) & 8.00 (d, 2H)
7.50 (m,

oo -

oo
oo

go
O

DOooooao
2{[4-(4-{[(4-00000)0DO0]00000¥5-0000-1,3-00000-2-00)00

5H), 7.40 (d, 2H), 3.80 (s, 3H), 1.40 (m, 15H); LC-MS 407.2 (M+H'), R
4.31 min.

q \zLCOOH

D0]0000003-2-00000000
00 4.00000000@al0000.2¢)000000 (5 nL)d 0 2[4-(tert-00 00
D00D00)ID00]-5-0000-1,3-00000-4-00000000 (0.7 ¢g) 000
0000000000000 0000000IM HCIDOOOpHO OO D4000 0000
00000000 n)0000000000000000000000000000
0000000000000 @a)000000000000000 (1¥nl)0000MF
A n)00000000012000000000000000000000000000
DO00D0DO0000 (00500 mgd0 50¥ mg)D D0 DO0D0DO (2 n)00000
D00004-0000000(.1n)00000000000(.2n)00000000
0D00000000000000000@e)I000000000000000000
D00D00D00000000000000000000HPLC(EDSO DO, 0/0000
000/00000000, 000000000000)J0000000 2{[4-(4-{[(4
-00000)I00]000003-5-0000-1,3-00000-2-00)000071000
D003}-2-0000000000000 OO0 =50% “HNMR (CD,Cl,) & 9.60 (s, 1H)
, 8.10 (d, 2H), 7.60 (m, 6H), 7.40 (m, 3H), 7.20 (d, 2H), 2.60 (g, 2H), 1.60 (s,
6H) 1.20 (t, 3H); LC-MS 503.1 (M,o;¢+H'), RT = 4.32 min.

000000
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E /’*<C:>>—NH \-s
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DO00D000

2-{[4-(4-{[4-0000000)HIDOD0]00000}5-0000-1,3-00000-2-00
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O 5.00(24.500)0012.98 g0 O (25.800 000 )00 0O 24.5 mLO NaOHDO INO O O

O
a
O
g
a
O
a

00D0O00000060°C02.50000000285 ml000000000009 mlOO
00D0O0060°C02000000000000000000000000000O000
000000000000 O00000O0@80nL, 00100M)0O0O00000O0000
0000000000000 0000O0000000000O0045°c 02800000
02-{[4-(4-{[(4-0000000)000]00000}-5-0000-1,3-00000-2-
0)D0O00]0000003}-2-00000000000000000 (8.25 g, 64 %
0)3'H NMR (500 MHz, DMSO) & 1.17 (t, 3H), 1.36 (s, 6H), 2.57 (q, 2H), 7.15

(d, 2H), 7.41-7.45 (m, 3H), 7.60-7.65 (m, 6H), 7.94 (d, 2H), 10.16 (s, 1H); LC-M

S 503.1 (M+H"), RT = 4.16 min.

oog 2
2-000-2-({4-[4-{[4-(4-000000)HN0DO0OO]0O0O0YIO0O000O0)-5-0000-1,
3-0 0 000-2-00]00003Y00000)0000OO0ODO.

oooooan

ooooao

[ o)

| e

[ %i::h < NW/J:::T/ o

[ \<i::L‘N \ .

[ H °

[

[

0

oooooan

0000000 m)002-000-2-({4-[4-({[4-(4- 0D DOO0O)DODOO]JoOoOy

ooooo)-5-0000-1,3-00000-2-00]100003y000000)000D0DAD0O te

rt-0 00 (300 mg, 0.490 000 )0 00000000 COODO0O0OOODOOOOO OO
0000000000000 [4-(4-000000)00000000000000000
000) 000000000000 @n)000O00D0O0OO0OD0D0OOODONDODOOODONOO
0000000000000 0000D00000000000000000(8¥m)0O0
0000000000000 0000D0000000000000000000 (10 nL)
0000000000 0.5MI000000000pHOOO4-5000000000000
0000000000000 D0000D00000D00000D00O00O0D0O0O0OoOOOoan
00D0O000000002-000-2-({4-[4-{[4-(4-000000)0000] 00030
OoO0O0)-5-0000-1,3-00000-2-00]100003}000000)0000000
0 O (260 mg, 94%)0 HPLC RT = 3.50 min.; Ms 560.7 (M+H)";*H NMR (300 MHz, CDCI,)
& 1.58 (s, 6H), 3.18 (m, 4H), 3.84 (m, 4H), 6.86 (d, 2H), 7.41 (d, 3H), 7.62 (m
, 6H), 7.86 (d, 2H), 9.28 (s, 1H).

Doo 3

2

-0 00-2-({4-[4-({[4-4-000000) 000010000 O0DO0O)-5-0000-1

,3-0 0 000-2-00100003y000000)H000000000O000OO0O
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: O
[ SﬁX:ONa
[ N ) Nﬁ/@
[ (7 N \ g
[ H
[
[

00O
0-2-({4-[4-({[4-(4-000000)0000]0003WO00O00)-5-0000 -1,
00D0-2-00]1 00003 00000)00000 (240 mg, 0.430000) 00O
O0O0@n)DO00OO0DO00O0OO0O0O0INDDODOODOODOO(0.41 mL, 0.4100 0 0)
(0.5 ML) 00000 D0D0DC0OOD0DONODCOODOODOODDOOONOODDOODDOODGOO
0000000000000 0D0O00O0O0O0O00O000O0000000000(
0000O000)D000000000000O0000040°C000000000
0000000000000 0O0O0D0OO0D0DO0O00OODOOO0O0OODOOODOoOOaO
0D0O00o0°c000O0DNDNDNDNONONDNDNNONONDNONONDNONONOoONDOoOnOoOan
0000000000 040°C0000000002-000-2-¢{4-[4-({[4-(4-
0)00O00]0003}00000)-5-0000-1,3-00000-2-00700
0000O00) 000000000061 mg, 25%4)0 00000000 000HPLC
T = 3.52 min.; Ms 560.2 (M+H)*; “H NMR (300 MHz, DMSO) & 1.32 (s, 6H), 3.12 (m
, 4H), 3.72 (m, 4H), 6.92 (d, 2H), 7.42 ( m, 3H), 7.60 (m, 6H), 7.98 (d, 2H), 10

Oooo0ogoood
N I N

O
O
O
O
O
O
O
O
O
O
O
3

OoooooooQogoooao

a
u
2-
3-
O
g
a
O
a
u
O
a
O
R

.22 (s, 1H).
oooooa
ogoo B-200 0
2-0 0 0-5-0000-1,3-000000-4-000000003
ogooooad
gooaoad
[
[
O
E I——<N ‘ @)
N
: o)
[
[
[
[ O
: § A
N O~
: O
[
L
goooaoad

5-0000-1,3-000000-4-00000000
o0 1.0000000000@2m)O0O00O0ODODODOOOODOGC.740000HY0001,

-0 000000 C(G.4.0000O00-7-00¢(.840000) OO0 O0OO0DO0DOoOooooDOO
0O@nm)D0DO0DD0DO000(8.840000)000010°C00000000O000O0OODOO
oooooooooobooooooooooboobooooooooboboobooooooooao
goooboobobooboboobobooobooboboobooboooboboDbDao
cooooooooooooOooooobDOoOoooo(@obooDOoOoO0 40s0b0Db0O0O0OO
oooO, Oo0oo0OD:00000 =6:104:102:1)000000005-0000-1,3-00
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0dodoo-4-00000000000O0000O0ODOA42%0 O 0O O LC-Ms 218.1 (M+H+), RT = 2
.52 min.
ogooooad
ooooao
[
[ 0
E |—<\N ’ )

V
: 0
[ _
O
oooooao
ggd 2.00000000O0O0D (1.1lo0oQoOo)yoooooo@@oooooboo)oww o
oooooDoooDoooooDoooDoo(G m)oos-0000-1,3-000000-4-00
000000 .9210000, 100)0-78°c 00000000 DO0O0O0OO00O0O-78°cOO
oo0ooboooDoDbo2wm000C0D00DO0OD0OODODO0ODODODOCCL.380000)YDO0DODOO0O
1 e e I 1 0 B A N O A A A AR A WA W A
Oo0oooooooiowoooDoooOoOoooo@sml) D000 OoOO0OO0O0O0O0oOoOoDDaO
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
o o o R e A @ A R e e R 0 L e A A N N R A A N
0o, 0000 :00000 =9:1)ObOoODODODO2-000-5-0000-1,3-000000
0-4-0000000000000DOO0O0O0O 82% ODOODOODOO LC-MS 344.0 (M+ H* ), R
T =3.01 min.; R = 0.31 (L OOO oooog =6:1).
I I I I A 6 R A B R B A A e e e N N N N N N N RN
goooooooobobuooooooooobo oo oobooboobooboan
oooooao
o000 B-3000
oooooao
Oooooao
: o [/
[ (0]
C N\
[ /ﬂ\ Cl
[ Br S
O
oooooao
RT (LC-MS) = 3.29 min.; ‘H NMR (300 MHz, DMSO) & : 7.52 (dd, 4H), 3.69 (s, 3H).
000 B-0000
oooooao
ooooao
: o [/
[ O
[ w A o
E Br/J\S \
0
oooooao
RT (LC-MS) = 3.00 min.; “H NMR (300 MHz, DMSO) & : 7.46 (d, 2H), 7.00 (d, 2H), 3
.80 (s, 3H), 0O 0O3.71 (s, 3H).
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min.;0 *H NMR (300 MHz, DMSO) & : 7.40 (d, 2H),0 7.37 (d, 2H),
33 (s, 3H).

(::}:;ifgr’(::jr/S\/J(ozxr’

N,N-OODODOOD0ODDDOOO(GGSn)0000000000000000(3.3 nL)02-{4-[(
2-tert-0 0 00-2-000000)000000]00003}-5-0000-1,3-00000 -
4-0 0000000 (.41¢g, 3.20000,0000000000000000000°01

oonf
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uon
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0000000000000 0000D000(@OO0D000D00,20%-40% 000 00/0
00D0)I000O003-{4-[ (2-tert-0000-1,1-0000-2-000000)0000
00]0O0003}-1H-1,2,4-000000-5-0000000000000000000 (L.
8 g, 20%)0 “H NMR (CDCl,) & 8.02 (d, 2H), 7.55 (d, 2H), 4.48 (g, 2H), 1.46 (s,
6H), 1.40 (s, 9H), 1.25 (t, 3H); LC-MS 392.4 (MH'), RT = 3.36 min.
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O

00000000000 (MODDO, 10%-20 00O O0D0D0/0000)0000003-{
4-[(2-tert-0000-1,1-0000-2-000000)000000]0000%1-000
0-1H-1,2,4-000000-5-000000000000000000(0.56 g, 59%)0 'H
NMR (CDCly;) & 8.09 (d, 2H), 7.56 (d, 2H), 4.63 (t, 2H), 4.51 (q, 2H), 1.95-1.9
0 (m, 2H), 1.46 (t, 9H), 1.42 (s, 9H), 1.38-1.34 (m, 4H), 0.91 (t, 3H); LC-MS 46
2.3 (M+H"), RT = 4.60 min.
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t, 2H), 1.96-1.91 (m, 2H), 1.46 (s, 6H), 1.42 (s, 9H), 1.41-1.32 (m, 4H), 0.91 (
t, 3H); LC-MS 390.3 (M+H"-C0,), RT = 3.99 min. 0000000000000 O0O00OO
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0.0580 000)J00ONN-00O00CODOODODO(OO)I0OODOOODDOO0O(0.14 mL
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0000000000000 @m)OO0 2, 4-00000000(0.02nL, 0.120000
Yy0OOOOODODODO(0.02nmL, 0.120000)000000000000000(0.002g
0.0l0000)000000000000D00000OD0O0O00O0ODD0ONO0OODO0O0O0O
0O0D00(.5n)0000000000(.8nl) 0000000000000 O000
0000000000000 0000O00000000000O00O0HPLC(0-70% 000
00D0)0000O002-{[4-(5-{[(2,4-00000000)000]00000}3}-1-00
0-1H-1,2,4-000000-3-00)0000]0000003-2-0000000000
0000000 (0.003 g, 11%)0 LC-MS 481.3 (M+H'), RT = 4.24 min.
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0000000000000000000003-{4-[(2-tert-0000-1,1-0000 -2-
0000D0)000000]00003}-1-(2-0000000)-1H-1,2,4-000000 -
5-00000000000000LC-MS 464.3 (M+H'), RT = 3.97 min.
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0000000000000 000@on)000000@OmM) 000000000000
0000000000000 00000000000000000000002-({4-[1-(
2-0000000)-1H-1,2,4-000000-3-00100003}000000)-2-0000
OO0O0O0tert-0 000000000000 (0.54 g, 86%)0 *H NMR (CDCl,) & 8.19 (s,

1H), 8.06 (d, 2H), 7.58 (d, 2H), 4.36 (t, 2H), 3.80 (t, 2H), 3.66 (g, 2H),O0 1.5
3.45 min.
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000]0000003-2-00000000tert-000

00 1.000000000000((70mL)002-[(4-0000000)000000]-2-
O000O0O0OCOtert-000(000O00000000)(10.0g, 31.40000)000
000 (-780C)0 0000000000 O0(2nL, 13.80000)00n-00000000
1.6 M 00D0DODDOOO(@600)I0DODDOODDONODOOOOOOODODOODOODOOO
0@O M) D00 O00000O000-tert-000(7.94 g, 34.50000)0000000
O00O0-78°C000000000000000000000000(L1.4nL, 34.5000
0)ODODOODODODODOODODOODOOOOOO0OO(@EOn) 000000000 nl) 00000
0000000000000 O0000D00000O0WgS0,)0 00000000 DNONO0D
0000000000000 0000D00(@MOD0D0D0, 20000000/0000)00
000000 2-{[4-[N-[tert-0000)00000000]-N-[(tert-0000)0000
0]000]0000]0000003-2-00000000 tert-000 (4.2g, 8.70000
YOO ODOOOOODOODODO'H-NMR (CDCl,, 400MHz) & 1.39 (m, 15 H), 1.48 (s, 18 H
), 7.33-7.45 (m, 4 H).
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00 2.000000000000000(2.64mL, 14.00000)00000000 (150
mL)O O 2-{[4-[N-[tert-0 00 0)00000000]-N-[(tert-0000)00000]
00]0000]0000003}-2-00000000tert-000 (4.7 g, 9.750000)
Oo(@OoOO0DOooOo4.0M, 7.0ml, 28.00000)00000C00000000O000
400030 00000000 N)00COO0DOODDO(0NL) 00000000 DOOOD
00000000 (@x)0000000000000000000@OO000000)
0000000000000 0DO0O0D0OO0O0OO0ODDO0O0OO(@ODOOn, 30%-50% OO
00/0000)000000001-{4-[(2-tert-0000-1,1-0000-2-00000
y0OOODODDODO]0O0O0O0}-5-00000-4-000-1H-00000-3-00000000
(350 mg, 0.830 0 00)0 00000 O0D00O0OYH-NMR (CDCl,, 400MHZ) & 1.34 (t,
3H), 1.38 (s, 6H), 1.39 (s, 9H), 2.09 (s, 3H), 4.33-4.45 (m, 2H), 7.46 (d, 2H),
7.64 (m, 2H).0O LC-MS 365.2 (M+H)".
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0D03}-4-000-1H-00000-3-00000000
00 3.00000 (20 nL)0O01-{4-[(2-tert-0000-1,1-0000-2-000000)
00O0O000]00003-5-00000-4-000-1H-00000-3-00000000 (35
Omg, 0.830 000)In-00000(881L plL, 4.150000)0000000000O00 (4
10pl, 1.660000)00001,1° (0UOODO0D0O0OO0O)-000000 (419 mg, 1.66
00O0D0)D00D080C0000D00O0DNDNDONONDNONONONDNONONDODONDONDDOODOD
00000000 (@OO0OO0O0, 20 00000/0000)000000005-0000 -
1-{4-[(2-tert-0 000 -1,1-0000-2-000000)000000]00003}-4-00
0-1H-00000-3-00000000(300mg, 0.630000)00000000000°"*
H-NMR (CDCl,, 400MHz) & 0.80 (t, 3H), 1.30-1.45 (m, 20 H), 1.56 - 1.65 (m, 2H),
2.19 (s, 3H), 3.84 (t, 2H), 4.35 (g, 2H), 7.50 (d, 2H), 7.63 (d, 2H).O LC-MS 47

7.3 (M+H)".
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ert-0000-1,1-0000-2-000000)000000]100003%}-4-000 -1H-0
0D000-3-0000000000001.89ml00000000C0CO0INMDOCODOOOO
D0000D0025C0000000000000000000000000000000
0000000000000 O0D0pHO 7000000000000 D0O00O0(3 x 10 mL)O
0000000000000 0000000000005-0000-1-{4-[(2-tert-00
00-1,1-0000-2-000000)000000]00003}4-000-1H-00000 -3
-00O00D0(288 mg, 0.640000)I000D0O00O00CODODOODONCOOODODOO
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2-000000)000000]00003}-4-000-1H-00000-3-00000 (290 mg
,0.650000)00002M0000000¢(972 1, 1.950000)0 000000000
000000000000 (@O)IOO0DO0DOO0DODOODODOODOOOODOODOOOaO
0000000000000 O0D0O00O0O0D0O0ODO(GN)000DD000DO0D0DO0?2,4-000
D0DO000-000(121mL, 0.970000)00000000000 (135 mL, 0.9700 0
0D)DODO0OO0OO0OODO0ODOO0ODOOODODODOOOODOODOOOOOODOOOOOaO
000000000000 O0OO0ODO(@ODOD0, 15% 00000/0000)000000
O0tert-000 2-{[4-(5-0000-3-{[(2,4-00000000)000]100000}-4
-000-1H-00000-1-00)0000]0000003}-2-00000000(300 mg, O
5400 00)00000000O000000D0S50:5000000000/0000000 (2
onml)000ODDOODODODODODOODD3WO0O00000000O000DO0DONDO0NDODOO
000000000000 D0O0ODO(@DOOO0O0, 20%00000/0000)00000
0002-{[4-(5-0000-3-{[(2,4-00000000)000]1000003%-4-000 -1H
-J0O000-1-00)0000]0000003}-2-00000000(260.6 mg, 0.5300
00)I0DO00O000O00O00OYH-NMR (CDCl,, 400MHz) & 0.84 (t, 3H), 1.30 - 1.38
(m, 2 H), 1.50 (s, 6H), 1.56-1.64 (m, 2H), 2.25 (s, 3H), 2.27 (s, 3H), 2.28 (s,
3H), 3.94 (t, 2H), 7.00 (d, 1H), 7.01 (s, 1H), 7.53 (d, 1H), 7.58 (d, 2H), 7.70
(d, 2H), 8.75 (s, 1H).O LC-MS 496.22 (M+H)".
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LB (MHD)°, RT
[ O—
[ 512. 2,
18 NH-$— H NS H H H
: 3.70
: —0
[
[ — P 480. 4,
19 5 H b H H H
: Way 2.81 10
[ CHs
[ I\ 459. 4,
[ 20 —N  N-§- H SN H H H
: N 2.36
[ 444.5,
21 N Ho| Ao~ | H Ho| o
[ 2.78
: Cl
[ 520.0,
22 H NN H H H
i cl NH-§— 122
[ 20
B
[ ' 610.2,
[ 23 i SN H H H
Br NH-§— 4.30
[
[ R N
N 5 506. 4,
[ 24 | A >N H NN H H H
: r!\J 2.69
[
[ N 589. 3,
25 /TN H N H H H
[ cl N N 3. 46
[ — 30
: Br 530. 0,
26 H N H H H
E NH-{— E 3.91
[ —
[ 27 0 N-$- i 2NN H H Ho| 3.48 2.55
N/
[
: 494. 1,
[ | 28 NH-§— Ho| 2>~ | H i B s
[ 0
[ 40
SN 462.3,
R s N4 Ho| Ao~ | H | H | H
[ __/ 2.31
E 30 OH H NN H H H 377.1,
[
0
000000

oooag



L
C
L
L
{
L
C
C
L
C
L
L
{
L
C
C
L
C
L
L
{
L
C
C
L
C
L
L
{
L
C
C
L
C
L
L
{
L
C
C
L
C
L

10

20

30

40

(87) JP 2005-507932 A 2005.3.24
A R RS R* R? R? R LC-MS
Lk (M+1)*, RT
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= | NH’é“‘
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31 H SN NP H H H
3.95
542. 2,
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WO 03/037332 PCT/US02/32895

PHENYL SUBSTITUTED 5-MEMBERED NITROGEN CONTAINING HETEROCYCLES FOR THE
TREATMENT OF OBESITY

This application claims benefit of U.S. Provisional Application Serial No. 60/329,236, filed
October 12, 2001, the contents of which are incorporated herein by reference in their entirety.

FIELD OF THE INVENTION
This invention relates to novel heterocyclic compounds, compositions, and methods for

treating or preventing obesity and obesity-related diseases.

BACKGROUND OF THE INVENTION

Obesity, which is defined as an excess of body fat relative to lean body mass, is a well-
established risk factor for a number of potentially life-threatening diseases such as atherosclerosis,
hypertension, diabetes, stroke, pulmonary embolism, sleep apnea, and cancer. Furthermore, it
complicates numerous chronic conditions such as respiratory diseases, osteoarthritis, osteoporosis,
gall bladder disease, and dyslipidemias. The enormity of this problem is best reflected in the fact
that death rates escalate with increasing body weight. More than 50% of all-cause mortality is
attributable to obesity-related conditions once the body mass index (BMI) exceeds 30 kg/m?, as
seen in 35 million Americans (Lee, JAMA 268:2045-2049, 1992). By contributing to greater than
300,000 deaths per year, obesity ranks second only to tobacco smoking as the most cominon cause
of potentially preventable death (McGinnis, JAMA 270:2207-2212, 1993). Accompanying the
devastating medical consequences of this problem is the severe financial burden placed on the
health care system in the United States. It is estimated that 30-50% of the middle-age population
may be considered as obese (Kuczmarski et al., JAMA 272:205-211, 1994). The economiic impact
of obesity and its associated illnesses from medical expenses and loss of income are reported to be
in excess of $68 billion/a year (Colditz, Am. J. Clin. Nutr. 55:5038-5078, 1992). This figure does
not include the greater than $30 billion per year spent on weight loss foods, products, and
programs (Wolf, Pharmacoeconomics. 5:34-37, 1994).

The accumulation or maintenance of body fat bears a direct relationship to caloric intake.
Comprehensive treatment programs, therefore, focused on behavior modifications to reduce caloric
intake and increase physical activity using a myriad of systems. These methods have limited
efficacy and are associated with recidivism rates exceeding 95% (NIH Technology Assessment
Conference Panel, Ann. Intern. Med. 119:764-770, 1993).

Obesity has also been treated by administering specific agents, for example, anorectic
agents, to obese subjects. However, anorectic agents such as dextroamphetamine, the combination
of the non-amphetamine drugs phentermine and fenfluramine (Phen-Fen), and dexfenfluramine

(Redux) alone, are associated with serious side effects. Indigestible materials such as olestra

JP 2005-507932 A 2005.3.24
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(OLEAN®, mineral oil or neopentyl esters (see U.S. Pat. No. 2,962,419)) have been proposed as
substitutes for dietary fat. Gareinia acid and derivatives thereof have been described as treating
obesity by interfering with fatty acid synthesis. Swellable crosslinked vinyl pyridine resins have
been described as appetite supp via the mechanism of providing non-nutritive bulk (see,
e.g., U.S. Pat. No. 2,923,662).

Surgical interventions, such as gastric partitioning procedures, jejunoileal bypass, and
vagotomy, have also been developed to treat severe obesity (Greenway, Endo. Metab. Clin. N. Amer.
25:1005-1027, 1996). Although these surgical procedures are somewhat more effective in the long

run, the acute risk benefit ratio has reserved these invasive procedures for morbidly obese patients
according to the National Health Institutes (NIH) consensus conference on obesity surgery (BMI>40
kg/m?) (NIH Conference, Ann. Intern. Med. 115:956-961, 1991). Therefore, this approach is not an
alternative for the majority of overweight patients unless and until they become profoundly obese and
are suffering the attendant complications.

Thus, new methods and compositions that promote weight-loss are urgently needed.

SUMMARY OF THE INVENTION
The present invention relates to compounds, compositions, and methods for the treatment and
prevention of obesity and related diseases.
Accordingly, one object of the present invention is to provide compounds of the Formulae

(Ta)-Je):
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R® R

NY@ 14 /E;[ 19

7 N R N R
R=N _S/L 20

YN OR®
R16

)

(Ie)

Another object of the invention is to provide a method for treating or preventing obesity
comprising administering to a mammal in need thereof an effective amount of at least one compound
10 of the Formulae (Ia)-(Ie).
Yet another object of the invention is to provide compositions for treating or preventing
obesity in a mammal comprising an effective amount of at least one compound of the Formulae (la)-
(Te).
These and other objects of the invention will be clear in light of the detailed description
15 below.

DETAILED DESCRIPTION OF THE INVENTION

The invention pertains to a compound of the Formula ()
20 ‘

wherein

R! Tepresents a group of the formula

JP
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*/zxcoo# N

g+ R
wherein
Z represents O or S,
R represents hydrogen or (Cy-Cy) alkyl,
R™  represents hydrogen or (C,-Ce) alkyl,
R represents hydrogen or (C;-Cy) alkyl;

represents hydrogen or methyl; or

R'andR? together may represent a group of the formula

R’

RS

R

coor™

*.

*
which, together with the carbons to which said group is attached, forms a carbocyclic
ring,
wherein
R™  represents hydrogen, or (C;-Cs) alkyl, and
R represents hydrogen or (C,-C) alkyl;

represents hydrogen or methyl;

represents NRY, 0, orS;

R* represents hydrogen or (C;-Cs) alkyl optionally substituted with 1 or 2
substituents independently selected from the group consisting of (C;-Cg)

alkoxy and (Ce-C o) aryloxy;

represents hydrogen, (C;-Cs) alkyl, or phenyl optionally substituted with halogen,
(Cr-C) alkyl, or (C1-Cy) alkoxy;

represents benzyloxycarbonylamino or a group of the formula



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 |

10

20

25

30

WO 03/037332

O,
R*

wherein

—

(231) JP

PCT/US02/32895

Rt represents

hydroxy,

(C1-Cy) alkoxy,
benzyloxy,

a group of the formula

’ .
RN

)
6-1-1
R

,
‘wherein

R represents
hydrogen,

(Cy-Cs) alkyl optionally substituted with 1 or 2 substituents
independently selected from the group consisting of (Cs-
Cip) aryl and (Cy-Cy) alkoxy,

(C3-Cy) cycloalkyl optionally substituted with (C1-Cy) alkyl,

(Cs-Cyp) aryl optionally substituted with 1, 2, or 3
substituents independently selected from the group
consisting of halogen, nitro, cyano, (C,-Cs ) alkyl, (C3-Cs)
cycloalkyl, (C1-C) alkylearbonyl, hydroxy, (C)-Cq) alkoxy,
trifluoromethyl, trifluoromethoxy, heterocyclyl, (Cs-Cio)
aryl, (C¢-Cho) aryloxy, and benzyl, or

a 5- to 10-membered heterocyclic radical comprising 3 to &
carbon atoms and 1 to 3 heteroatoms selected from O, N, or

S, optionally substituted by phenyl, benzyl, or halogen, and

R*'?  represents hydrogen, (C1-Ce) alkyl or (Cy-Cs) eycloalkyl,

2005-507932 A 2005.3.24
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e a group of the formula ~NH-NH-R®?, wherein R*? represents (Cy-Cio)
aryl, or

e a5-to 10-membered heterocyclic radical comprising 3 to 9 carbon
atoms and 1 to 3 heteroatoms selected from O, N, or S, and optionally
substitnted with 1 or 2 substituents independently selected from the
group consisting of (C;-Cs) alkyl, benzyl, or phenyl optionally
substituted with (C;-Cs) alkyl;

and pharmaceutically salis or esters thereof.

The invention also pertains to a compound of the Formula (Ib)

wherein

R’

RS

RY

represents a group of the formula

*/ZXCOORH
R7»1 R7—2

wherein

Z represents S,

R™ represents hydrogen or (C;-Ce) alkyl,
R™  represents hydrogen or (Ci-Ce) alkyl,
R™ represents hydrogen or (C,-Cs) alkyl;

represents hydrogen or methyl;
represents hydrogen or methyl;
represents (C;-Cq) alkyl optionally substituted with 1 or 2 substituents independently

selected from the group consisting of (C;-Cs) alkoxy and (C¢-Cyg) aryloxy;
6

JP

2005-507932 A 2005.3.24



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 |

10

15

25

30

(233)

WO 03/037332 PCT/US02/32895

R"  represents a group of the formula
O,

>_ *
111

R
wherein
R represents
o hydroxy,
¢ (CiCo alkoxy
o a5-to 10-membered heterocyclic radical comprising 3 to 9 carbon atoms
and 1 to 3 heteroatoms selected from O, N, or S, optionally
substituted with 1 or 2 (C;-Ce) alkyl or phenyl optionally substituted
with halogen, or
. a group of the formula
2 7
R —F]{“'M

wherein
R represents

(Cs-Chp) aryl optionally substituted with up to 3 substituents independently
selected from halogen, nitro, cyano, (C,-Ce) alkyl, (C1-Cs) alkoxy,
trifluoromethyl, and phenyl, or

a 5-to 10-membered heterocyclic radical comprising 3 to 9 carbon atoms
and 1 to 3 heteroatoms selected from O, N, or S, and

R'™?  represents hydrogen;

R® represents hydrogen or (C-C) alkyl;

and pharmaceutically salts or esters thereof.

JP
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The invention also pertains to a compound of the Formula (Ic)

13

R
Rﬂ—N/N\\ /[ ;RM

=N R"
e

O]
wherein
R represents a group of the formula

Z._-COOR
1%
1371>(

132

R R

133

wherein

Z represents S,

R™  represents hydrogen or (C;-C¢) alkyl,
R represents hydrogen or (C1-Ce) alkyl,
R represents hydrogen or (C-Cs) alkyl;

R¥  represents hydrogen or methyl;
R represents hydrogen or methyl;

R represents a group of the formula
0,

>\_*

wherein

161

R

R'®" represents a group of the formula

o
R%12— N
R+

wherein

R represents (Cg-Cig) aryl optionally substituted with 1, 2, or 3
substituents independently selected from halogen, nitro, cyano, (Ci-
Cg alkyl, (C,-C) alkoxy, and trifluoromethyl, and

RIS represents hydrogen;

8
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R represents alkyl (C;-Ce) alkyl optionally substituted with 1 or 2 (C;-Ce) alkoxy;
and pharmaceutically salts or esters thereof.

‘The invention also pertains to a compound of the Formula (Id)

(]
wherein
RS represents a group of the formula
,,ZXCOOR‘“
R RS2
wherein
zZ represents S,
R¥™  represents hiydrogen or (Cy-Cs) alkyl,
R represents hydrogen or (C;-C) alkyl, and
R'™  represents hydrogen or (Ci-Cg)alkyl;

Rr® represents hydrogen or methyl;

R®  represents hydrogen or methyl;

R® represents (C1-Ce) alkoxy;

R? represents hydrogen, (C1-Ce) alkyl, or phenyl;

R® represents a group of the formula
0O
>\< *
R
wherein

R®!  represents hydroxy, (C1-C) alkoxy, or benzyloxy, or a group of the formula
9
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¥ -+
R®12 \
R

wherein

R®! represents (Cs-Cro) aryl optionally substituted with up to three substituents
independently selected from halogen, nitro, cyano, (Ci-Ce) alkyl, (C;-Cq)
alkoxy, and trifluoromethyl, and

R®'?  represents hydrogen

and pharmaceutically salts or esters thereof.

The invention also pertains to a compound of the Formula (Ie)

(Ie)

wherein
r* represents a group of the formula
*/ZXCOORZN
R2¢-1 R24-2
wherein
VA represents S,
R represents hydrogen or (Ci-Cy) alkyl,
R*?  represents hydrogen or (C;-Cy) alkyl,
R*®  represents sodium, hydrogen or (Ci-Cy) alkyl;

R¥ represents hydrogen or methyl;
R® represents hydrogen or methyl;
R¥ represents phenyl; and

R®  represents hydrogen

JP
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and pharmaceutically salts or esters thereof.

The terms identified above have the following meaning throughout:

The “*” refers to a point of attachment.

“Halogen’ means fluorine, chlorine, bromine or iodine.

The term “(C;—Cy) alkyl” means C,—~Cg linear or branched alkyl groups, respectively. For
example, this includes groups such as methyl, ethyl, propyl, or isopropyl groups.

The term “(C5—Cyg) cycloalkyl” means a saturated carbocyclic ring radical having from 3 to 8
carbon atoms, such as cyclopropyl, cyclopentyl, cyclohexyls or cyclooctyl groups.

The term “(Cy—Cs) alkoxy” means (C—Cy) alkyl-oxy radicals such as methoxy, ethoxy,
isopropoxy, or n-hexyloxy groups.

The term “(C,—Cg) alkylearbonyl” means (C1—Cs) alkyl-C(=0)- radicals such as acetyl,
propanoyl, pentanoyl or isobutyryl.

The term “(Cg—Cp) aryl” means an monocyclic or fused bicyclic aromatic ring radical having
from 6 to 10 carbon atoms such as phenyl or naphthyl.

The term “(Cs—Co) aryloxy” means (Cs—Co) aryl”-oxy radicals, such as phenoxy or
naphthyloxy.

The term “5- to 10-membered heterocyclic radical” means any monocyclic or fused bicyclic
aromatic system containing 5 to 10 atoms in total of which 1-3 are heteroatoms selected from the
group nitrogen, oxygen and sulfur and with remainder being carbon.

‘When any moiety is described as being substituted, it can have one or more of the indicated
substituents that can be located at any available position on the moiety. When there are two or more
substituents on any moiety, each term shall be defined independently of any other in each oceurrence.

R ive salts of the o ds of Formulae (Ia)-(Te) include the conventional non-

P p

toxic salts and the quatérnaxy amrponium salts which are formed, for example, from inorganic or
organic acids or bases by means well known in the art. For example, such acid addition salts include
acetate, adipate, alginate, ascorbate, aspartate, benzoate, benzenesulfonate, bisulfate, butyrate, citrate,
camphorate, camphorsulfonate, cinnamate, cyclopentanepropionate, digluconate, dodecylsulfate,
ethanesulfonate, fumarate, glucoheptancate, glycerophosphate, hemisulfate, heptanoate, hexanoate,
hydrochloride, hydrobromide, hydroiodide, 2-hydroxyethanesulfonate, itaconate, lactate, maleate,
mandelate, methanesutfonate, 2-naphthalenesulfonate, nicotinate, nilrate, oxalate, pamoate, pectinate,
persulfate, 3-phenylpropionate, picrate, pivalate, propionate, succinate, sulfonate, tartrate, thiocyanate,
tosylate, and undecanoate,

Base salts include alkali metal salts such as potassium and sodium salts, alkaline earth metal

salts such as calcium and magnesium salts, and ammonium salts with organic bases such as
11
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dicyclohexylamine salts and N-methyl-D-glucamine. Additionally, basic nitrogen containing groups
may be quaternized with such agents as lower alkyl halides such as methyl, ethyl, propyl, and butyl
chlorides, bromides and iodides; dialky! sulfates like dimethyl, diethyl, and dibutyl sulfate; and diamyl
sulfates, long chain halides such as decyl, lauryl, myristyl and strearyl chlorides, bromides and
iodides, aralkyl halides like benzyl and phenethyl bromides and others.

The esters in the present mvention are non-toxic, pharmaceutically acceptable ester
derivatives of the alcohols of Formulae (Ta)-(Te). This includes ester derivatives prepared from acetic,
benzoic, mandelic, stearic, lactic, salicylic, hydroxynaphthoic, glucoheptonic, and gluconic acid. The
aleohol compounds of Formulae (Ta)-(Te) may be esterified by a variety of conventional procedures
including reacting the appropriate anhydride, carboxylic acid, or acid chloride with the aleohol group
of the Formulze (Ia)-(Ie) compounds. The appropriate anhydride is reacted with the alcohol in the
presence of an acylation catalyst such as 1,8-bis[dimethylaminoJnaphthalene or DMAP (VA=
dimethylaminopyridine). An appropriate carboxylic acid may be reacted with the alcohol in the
presence of a dehydrating agent such as dicyclohexylcarbodiimide, 1-[3-dimethylaminopropy1}-3-
ethylcarbodiimide or other water soluble dehydrating agents which are used to drive the reaction by
the removal of water, and optionally, an acylation catalyst. Esterification may also be reached using
the appropriate carboxylic acid in the presence of trifluoroacetic anhydride and optionally, pyridine, or
in the presence of N N-carbonyldiimidazole with pyridine. Reaction of an acid chloride with the
alcohol may be carried out with an acylation catalyst such as DMAP or pyridine. One skilled in the art

would readily know how to successfully carry out these as well as other methods of esterification of
alcohols. Sensitive or reactive groups on the compounds of Formulae {I2)-(Te) may need to be
protected during any of the above methods for forming esters, and protecting groups may be added
and removed by conventional methods well known in the art.

Tt will be appreciated that diastereomers and enantiomers of the exemplified structures will
often be possible, and that pure isomers represent preferred embodiments. It is intended that pure
stereoisomers, and mixtures thereof, are within the scope of the invention.

The compounds of this invention may, either by nature of asymmetric centers or by restricted
rotation, be present in the form of isomers. Any isomer may be present in the (®)-, (S)- or (R.S)
configuration, preferably in the (R)- o (S)- configuration, whichever is most active.

All isomers, whether separated, pure, partially pure, or in racemic mixture, of the compounds
of this invention are encompassed within the scope of this invention. The purification of said isomers
and the separation of said isomeric mixtures may be accomplished by standard technigues known in
the art,

Geometric isomers by nature of substituents about a double bond or aring may be present in
¢is (= Z-) or trans (= E-) form, and both isomeric forms are encompassed within the scope of this
invention,

12
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The particular process to be utilized in the preparation of the compounds of this invention
depends upon the specific compound desired. Such factors as the selection of the specific moieties
and the specific substituents on the various moieties, all play a role in the path to be followed in the
preparation of the specific compounds of this invention. These factors are readily recognized by one
of ordinary skill in the art.

For synthesis of any particular compound, one skilled in the art will recognize that the use of
protecting groups may be required for the synthesis of compounds containing certain substituents. A
description of suitable protecting groups and appropriate methods of adding and removing such
groups may be found in: Protective Groups in Organic Synthesis, Second Edition, T. W. Greene, John

Wiley and Sons, New York, 1991,

In the Reaction Schemes below, one skilled in the art will recognize that reagents and
solvents actually used may be selected from several reagents and solvents well known in the art to be
effective equivalents. When specific reagents or solvents are shown in a Reaction Scheme, therefore,
they are meant to be illustrative examples of conditions desirable for the execution of that particular

Reaction Scheme. Abbreviations not identified in accompanying text are listed later in this disclosure
under “Abbreviations and Acronyms.”

Another object of this invention is to provide methods of making the compounds of the
invention. The compounds may be prepared from readily available materials by the methods outlined
in Reaction Schemes A to H below, and by obvious modifications thereto.

Compounds of Formulae (Ia)-(le) of the present invention may be prepared by
straightforward organic synthetic means known to those skilled in the art. Examples of these methods
are illustrated in the Reaction Schemes shown below, wherein Z and R*-R* are as defined.
hereinabove. In addition, as used in these schemes, X is a halogen or leaving group such as mesylate
or tosylate, and R" is lower alkyl,

Using methods outlined in these schemes, compounds of Formulae (Ta)-(le) are further
exemplified in the experimental examples and in Tables 1-11. The actual structure of the compound

to be prepared, will determine the scheme to be used as well as the starting materials.

For example, compounds of Formula (Ia) may be prepared by the methods illustrated in
Reaction Schemes A to C. These schemes I;equire the alkylation of a substituted phenol or thiophenol
and subsequent conversion of the compound (IIT) to a boronic ester (e.g., Compound IV), as well as
the 2-bromoheterocycle, optionally N-alkylated (e.g., compound VIz). Coupling of the

bromoheterocycle with the boronic ester under Suzuki conditions gives the intermediate (VIII) which
can be converted to ifs corresponding acid chloride (B0, and then to a variety of esters, amides, or
carbamates as shown in the Reaction Schemes,

JP 2005-507932 A 2005.3.24
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Reaction Scheme A

Part 1. Synthesis of Compound (IV)

11 R12
" RMR120 RCRD

z 1-2 NO /Q
el p L A e
0 5
0 B SN chpdmnony @:
—_ 3
R
Br R o, O B
Br BB oo
0 O ) {

[u] am) avy

Part 2. Synthesis of Compound (VIla)

Br
A~ R* R*
N7 NaH, R Ny NBS NJ\Y/
- = — . —
O¥T<R5 (Y = NH) O¥_"<R5 o Q8_<R5
OR OR o
W) (Viay (VIa)
L]
Ry X\
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Reaction Scheme A, continued

Part 3. Synthesis of Compounds (Ia-1)

RMR12 RIIR™2

PAl Pk

RZ
ClaPd(dppf)2CH,Cly s 1KOH
(V) +(VIIa) R R?
R* 2) Oxalyl R
NZTY Chloride Ny

2 Ny
oo o
OR cl
- . 1112
R1 1R1 Zc) R™R o)
4 z ~Na
OH Key
R? R
v Y’R“ NaOH/CH3;CN W y’R4
0¥:<R5 0¥—<R5
N
Moot LR
R6>1 2 R®
© (la-1)
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Reaction Scheme B

0Oy_OBu 0. _OBu

R"

s R1.22
;E R

3
N7 N—RA'
O:e_<R5
OH
oD

1 1. DPPA, TEA 14
tolene, rt R
_— . S k12
2. reflux R?

a ©AOH R?

HBr

AcOH
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Oy -OH

R
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R
R?
R?
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Reaction Scheme C
COR" CO.R"
CuBry 542\N
RL@ Sy R /S N
ST NNH ) Br
(VIIb)

PdCIy(DPPF);-CH,Cly
toluene/dioxane
aq NayCO3, 50%

R+ R
o, %COZI-BU
%B@'Z
R R?
awy
w1 R
RS R
N
COR'" g8 g2

(VIIb)

1} NaOH, aq MeOH

2) oxalyl chloride, cat. DMF
3) Ar-NHj, pyridine

4) TFA, CH,Cly; NaOH

11 R
R%_ s R S
HTI )-Qz CO,Na
N N
e 3 2
R R R
(Ia-3)

Similarly, structures of Formula (Tb) may be prepared by using the corresponding N-alkylated
imidazole as the starting material, and employing the methods analogous to those shown in Reaction

Scheme A, B, and C.

A 2005.3.24



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

WO 03/037332
Reaction Scheme D

Part 1. Synthesis of Compound (XV)

RT-'IR7-2O
R7—2
2 R7‘71]\£ /% z o
RS 0 RS
Br > ClPd(dppf)CHsCly
—_—
Rr® R® il:q o
Br Br B jé
B-E
¢ o

5 (am xIv)

Part 2. Synthesis of Compound (XVIIT)

NPNH  Nan, R1X
R™2 (o] ® — o)
R'd R™ rd
VD) (XVII)

(XVITb)

isomer
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R R72
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ZNO’Q
RE
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Reaction Scheme D, continued
Part 3. Synthesis of (Ib-1)
R71 R7 -2 R R7“2
aV) + v ClzPd(dppf)zCH,Cl, 1)KOH
2) Oxalyl R"’
Chloride
R12 f 12

OR R cl

o 0x)

1) R"NH,
» 2) TFA
R R7‘2
7-1557-2
R'R o)
zZ —-Na
R“0
NaOH/CchN

RO
N” N’Rw p R0

N7 N7

R12 —

N R2 o)

R11-1-1\R11-1-2 /N\

RIH-DRI112
(XX1)
(Tb-1)
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The synthesis of triazole compounds of Formula (Ic) are illustrated by the method shown in

Reaction Schemes E and F.
Reaction Scheme E
R181 R132 R131 R1%2
O\l< O\k
z Z
o (0]
R" RI3-1R132 R4
RS Br 5 RS
0™ “oH 07 “oH
(XX1) (XXIIM)
OH
1. CICOEHTEA M
o]
R14
NNz RS
)
2. Eto‘ro(kNHz JTEA
NN
17/N R18-1-1
3. PPhy/CCly R N
4. NaH R"7-X o R
Xxavy

NaCH, aq. Ethanol
y OH
R1+ R™2 1. (COCI),, DMF/CH,Cl, >L(

No\k 10
s g "
R 2. R““‘r ~R6-1-2 RS
RS TEA, DMAP N
)
/
S 1.
N//N R17/N R
RV _< 8. TFA o g2
COOCOH
Ie-1)
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Reaction Scheme I
0J<
s%(o\k S%f
3 o)
O,
T2
N7 N7 N
Nt N
— ~
GOOH d
/° 2
(XXTlia)

(EXIV)
L Orve

n-BuLifTHF
2.TFA
N
s OH
0
N7
L

NH
/e
(Ic-2)

Compounds of Formula (Jd) are prepared as illustrated in Reaction Scheme G. Reaction of
the carboxylate of Formula (XXV) with a hydrazine derivative gives a hydrazine of Formula XXVD;
in situ deprotection and condensation of the latter with a ketoester gives a pyrazolone compound of
Formula (XXVII). O-Alkylation and hydrolysis give the pyrazole carboxylic acid, which is converted
to a variety of final products (Id), by methods analogous to that described for (Ia), (Ib), and (Ic). A
more specific example, preparation of the amide of Formula (Id-1) via a two step process requiring
conversion of (XXVII) to an acid chloride followed by reaction with an amine and base is shown

below. Hydrolysis of the t-butyl ester is accomplished with TFA.
21
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Reaction Scheme G
R1&1R182 R1&1 R82
Z COO#Bu z COO:Bu
R® 4y BuLi, -78°C R
20 T T > 20
R 2) Bog R
B N=N B
d oo B oc’N‘II\I oc
eem hooesvy
P B
EtO O z \/<;oop u
R OEt Ris1 “RE2
19
-9 . o NN YR
4 R
HCI/CH;CN MO
EO -l vy
2 COOt-Bu
10 R‘IS-Z
R ‘OH/ADDP/BusP e
2) NaOH/THF/MeOH/H,0 R
o N-N 2%
4 R
—_— P O\
Ho L, R
XXV
1) (COCI)y/CH,Cl, COOH
N o
2 2391 \p231-2 R
R R R e
TEA/CH,Cl, o N (o
BTt S
3) 50% TFA/CH,Cl, N 2 R

-
R23-1-1 \st-1-2

(1d-1)

Imidazole compounds of Formula (VID) where Y is NR*, useful for the preparation of
Formula (l2) compound, may also be conveniently be prepared by the methods shown in Reaction
Scheme H. In this scheme, the bromoimidazole (VIIb), readily available by bromination of
commercially available inidazoles is N-alkylated as shown. Compound (VIId) may be prepared by
this method, for example, from (VIIb) and bromoethanol; further elaboration of (VIIb) by alkylation
give the N-methoxyethy! derivative of Formula (VIe).
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Reaction Scheme H

Preparation of bromoimidazole starting materials

1. via N-alkylation

Br Br
N%NH R*—r N’;\N’RA
C%2=R§R5 NaH, THF, 75°C or®
5 (VIIc) (Vi

2. via O - alkylation
Br

Br
)\N/VOH Mel )\N/\/OMe
N N
RS NaH, THF, 0°C %R5
CO,R" GoR"
(VIle) (VIIf)

Specific compounds included in the invention are the following.

o
S

o . Lo
0 Qg oras Cﬁp

o TR ey o
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7%LOH %Lom
f@*ﬁg O ﬂ

j/@ >%LOH {O 7%Lcma

EXPERIMENTAL SECTION

Electron impact mass spectra (EI-MS) were obtained with a Hewlett Packard 5989A mass
spectrometer equipped with a Hewlett Packard 5890 Gas Chromatograph with a J & W DB-5 column
(0.25 uM coating; 30 m x 0.25 mm). The ion source was maintained at 250°C and spectra were
scanned from 50-800 amu at 2 sec per scan.

High pressure liquid chromatography-electrospray mass spectra (LC-MS) were obtained
using either a:

(A)  Hewlett-Packard 1100 HPLC equipped with a quaternary pump, a variable wavelength
detector set at 254 nm, a YMC pro C-18 column (2 x 23 mm, 120A), and a Finnigan LCQ ion trap
mass spectrometer with electrospray ionization. Spectra were scanned from 120-1200 amu using a
variable ion time according to the number of ions in the source. The eluants were A: 2% acetonitrile
in water with 0.02% TFA and B: 2% water in acetonitrile with 0.018% TFA. Gradient elution from
10% B to 95% over 3.5 minutes at a flowrate of 1.0 mL/min was used with an initial hold of 0.5
minutes and a final hold at 95% B of 0.5 minutes. Total run time was 6.5 minutes.

or

®B) Gilson HPLC system equipped with two Gilson 306 pumps, a Gilson 215 Autosampler, a
Gilson diode array detector, a YMC Pro C-18 column (2 x 23mm, 120 A), and a Micromass LCZ
single guadrupole mass spectrometer with z-spray electrospray ionization. Spectra were scanned from
120-800 amu over 1.5 seconds. ELSD (Evaporative Light Scattering Detector) data was also acquired

24
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as an analog channel. The eluants were A: 2% acetonitrile in water with 0.02% TFA and B: 2% water
in acetonitrile with 0.018% TEA. Gradient elution from 10% B to 90% over 3.5 minutes at a flowrate
of 1.5 ml/min was used with an initial hold of 0.5 minutes and a final hold at 90% B of 0.5 minutes.
Total run time was 4.8 minutes. An extra switching valve was used for column switching and
regeneration.

Routine one-dimensional NMR spectroscopy was performed on 300 MHz Varian Mercury-
plus spectrometers. The samples were dissolved in deuterated solvents obtained from Cambridge
Isotope Labs, and transferred to Smm ID ‘Wilmad NMR tubes. The spectra were acquired at 293 K.
The chemical shifts were recorded on the ppm scale and were referenced to the appropriate solvent
signals, such as 2.49 ppm for DMSO-;, 1.93 ppm for CD3CN, 3.30 ppm for CD,0OD, 5.32 ppm for
CD,Cly, and 7.26 ppm for CDCI; for 'H spectra; and 39.5 ppm for DMSO-, 1.3 ppm for CDLCN,
49.0 ppm for CD;0D, 53.8 ppm for CD;Cly, and 77.0 ppm for CDCI; for B¢ spectra.

Two-dimensional NMR spectroscopy was carried out on a Bruker DMX-600 or a Bruker
DMX-500 or a Bruker DRX-500 instrument equipped with inverse triple resonance probes with triple
axis gradients. The measurements were performed in 5mm L.D. Wilmad tubes at 300 K. cosy!
experiments were acquired using a gtadient enhanced pulse sequence (Hurd, R.E. J. Magn. Reson.

§7:422, 1990). 2k x 256 data points were collected and processed in absolute value mode io a 512x
512 matrix with zero filling in the t1 dimension. To obtain NOE data, either the transverse ROESY
sequence of Hwang and Shaka (3. Am. Chem. Soc. 114:3157, 1992), or regular gradient enhanced
mclear Overhauser effect spectroscopy (NOESY) (Jenner, et al., J. Chem. Phys. 71:4546, 1979) was
applied in phase sensitive mode using time proportional phase incrementation (TPPD) (Marion, etal.,
J. Magn. Res. 85:393, 1989) with mixing times of 300 msec or 500 msec. Final data sets of 512 x 512
points were obtained after sine bell apodization in both dimensions. Cross-peaks were qualitatively
analyzed and grouped into classes of small, medium or large. Phase sensitive HMQC data were
collected in States-TPPI (Marion, et al., 1989) mode with a pulse sequence including bilinear rotation
decoupling (BIRD) (Garbow, et al., Chem. Phys. Lett. 93:540, 1982) for suppressing protons coupled
to ’C carbons. Carbon decoupling was achieved with globally optimized alternating-phase
rectangular pulses (GARP) (Shaka, et al., J. Magn. Res. 64:547, 1985). Prior to Fourier
transformation squared sine bell apodization was used in both dimensions. HMBC? spectra were
acquired with a gradient enhanced pulse sequence (Wilker, et al., Magn. Reson. Chem. 31:287, 1993)
and processed in absolute value mode with squared sine bell apodization in both dimensions for a 1k x

1k data matrix. The long-range coupling evolution delay was set to 80 msec.
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ADDP = 1,1’-(azodicarbonyl)dipiperidine
CDCl; = deuterated chloroform

DMAP = 4-(N, N-dimethylamino)pyridine
DMF = NNV dimethylformamide

DMSO = dimethyl sulfoxide

DPPA =N,N"-diphenylphosphoryl azide
EI-MS = electron impact — mass spectroscopy
h=hour(s)

HPLC = high pressure liquid chromatography
LC-MS = liquid chromatography — mass spectroscopy
min, = minutes

Ms = mass spectroscopy

NBS = N-bromosuccinimide

NMR = nuclear magnetic resonance

Psi = pounds per square inch

1t = room temperature

RT = retention time

TEA = triethylamine

TFA = trifluoroacetic acid

THF =tetrahydrofuran

TLC =thin layer chromatography
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CHEMISTRY
Section A - Imidazoles

EXAMPLE 1

Preparation of sodium 2-{[4~(4-{[(2.4-dimethylphenyl)amino]carbonyl}-1-perntyl-

1H-imidazol-2-yl)phenyl]sulfanyl} -2-methylpropanoate

o
o \/[_,/<

N=N\ NN
oﬁ)wN‘\_\; f/;e:/
O
OMe OMe
A B

Meth: entyl-1H4-imidazole 4-carboxylate Methyl 1-pentyl-17-imidazole 5-carboxylate

Step 1. A solution of methyl 1 H-imidazole S-carboxylate (10 g, 40 mmol) in tetrahydrofuran (25 mL)
and N, N dimethylformamide (30 mL) was added dropwise to a mixture of sodinm hydride (2.2 g, 44
mmol) in tetrahydrofuran (30 mL). The mixture was warmed to rt and stirred for 1 h. A solution
containing l-iodopentane (11.5 mL, 44 mmol) in. tetrahydrofuran (5 mL) was then added and the
reaction mixture was stirred at 1t for 12 h. Ethyl acetate (150 mL x 3) was added and the organic layer
was washed with water (150 mL, 3x) and saturated aqueous sodium bicarbonate, dried with sodium
sulfate, and concentrated under reduced pressure. The residue was purified by flash chromatography
(silica gel, 10-50% ethyl acetate in hexanes) to obtain methyl 1-pentyl-1H-imidazole 4-carboxylate
(A) (9.8 g, 63%) and methyl 1-pentyl-1/#-imidazole 5-carboxylate (B) (2 g, 13%).
Methyl 1-pentyl-1H-imidazole 4-carboxylate (A) Ms 197.1 (M+H)', 'H NMR (CDCl) § 0.89
(t, 3H), 1.31 (m, 410), 1.81 (m, 2H), 3.89 (s, 3H), 3.96 (t, 2H), 7.62 (s, 1H), 7.71 (s, 1E); TLCRE=03
(100% Ethyl Acetate); LC-MS RT = 1.34 min.
Methyl 1-pentyl-1H-imidazole S-carboxylate (B) Ms 197.2 (M+H)", 'H NMR (CDCl) & 0.88
(t, 3H), 1.30 (m, 4I), 178 (m, 2H), 3.85 (s, 3H), 4.30 t, 25, 7.74 (5, 1H), 7.78 (s, 1H).
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“ 3
7 Q"¢ N
l \>2—H2
H s N,/f
~a NOE
NOE observed H5/H8
Atom b B

8(500 MHz 8(250 MHz;
4 23 1324
2 756 1382, Jog=213
5 7.69 1253, Iez = 194
6 162.8
7 3.78 50.3
8 398 46.7

5
Intermediate A-1
Br
I N‘\_L
3
OMe
10

Methyl 2-bromo-1- 1-1 H-imidazole-4-carboxylate

Step 2. To a solution of methyl 1-pentyl-1H-imidazole 4-carboxylate (7.24 g, 37 mmol) in carbon
tetrachloride (700 mL) was added with N-bromosnccinamide (13.14 g, 74 mmol), and 2, 2~

15 azobisisobutyronitrile (0.30 g, 1.8 mmol). The mixture was heated to 60°C for 16 h with stirring.
After the reaction was complete, the mixture was filtered, and the filtrate was concentrated under
reduced pressure. The residue was purified by flash chromatography (silica gel, 20-70% ethyl

acetate/hexanes) to obtain methyl 2-bromo-1-pentyl- 1H-imidazole-4-carboxylate (Intermediate A-1)
28
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(5.1 g,50%). Ms 275.1 (M+H)", "HNMR (CDCl) 5 0.90 (t, 3E), 1.32 (m, 4H), 1.78 (m, 2H), 3.86 (s,
3H), 3.94 (t, 2H), 7.64 (s, 1E).

o
N~
(e ")
7\ | g
Hy 75Ny

NOE observed H5/H7 °

5 TLC Rf=0.45 (100% Ethyl Acetate) TLC Rf=0.85 (100% Ethyl Acetate)
LC-MS RT = 2.42 min. LC-MS RT = 2.48 min.

Atom . B! l Be Atom , H Bc
| 8(500MHz) | (250 MHz) | 8 (500 Mz, 5.(250 MHz)
4 1303 4 134
3 3
2 7.67 1375,z =213 2 1214
5 110.1 5 762 1277, Jon= 194
6 161.7 3
7 3.89 515 7
8 3.98 465 8

10

s%(o\f

o]

Br

tert-Buty] 2-[(4-bromophenylsul fany]]-2-methylpropancate

Step 3. To a solution of 4-bromobenzenethio] (92 g, 0.50 mol) in ethanol was added potassium
15 hydroxide (27.3 g, 0.49 mol) slowly. The mixture was cooled to 0°C after the 4-bromobenzenethiol

was completely dissolved. fers-Butyl 2-bromo-2-methylpropanoate (91 L, 0.49 mol) was added to

29
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the solution dropwise. The mixture was refluxed for 1 h, cooled to 1t, and filtered. The filtrate was
concentrated under reduced pressute to giveasolid. The solid was dissolved in dichloromethane (800
mL) and the solution was washed with water. The layers were separated, and the organic layer was
dried (sodium sulfate} and concentrated to give a solid. Recrystallization (anhydrous hexanes)
afforded zerz-butyl Z-[(4-bmmophenyl)su.lfa.nyl] -2-methylpropanoate as a colorless solid (115 g,
T14%): "HNMR (CDCls) & 141 s, 15 H), 7.35 (4, 2 H), 7.44 @21,

ntermediate A-2

phenylJsulfanyl}propanoate

Step 4. To a mixture of 4,4,44'55,5", *octamethyl-2,2"bi-1,3,2-dioxaborolane (16.9 g, 66.4 mmol),
[1,1 ’-bis(diphenylphosphino)-fexrocene]dichloropa]ladium (ID (1:1 complex with dichloromethane)
(1.48 g, 1.81 mmot) and potassium acetate .was added rers-butyl 2-[(4-bromophenyl)sulfanyl]-2-
methylpropanoate in 200 mL dimethyl sulfoxide and the mixture was heated to 80°Cfor 16 h. The
mixture was filtered through a long plug of silica gel with hexanes (1 L) and 5% ethyl acetate in
hexanes as the eluant to afford tert-butyl 2-methyl-2-{[4-(4,4,5 ,S-tetramethyl-1,3,2-dioxaborolan-2-
yhphenyllsulfanyl} propanoate (Intermediate A-2) as a colorless solid: (23.63 g, quantitative): 'H

NMR (CDCly) 5132 (5, 12 H), 141 s, 9 H), 144 (5, 6 H), 7.4 (4, 2 H), 7.74 (d, 2 H).

JP 2005-507932 A 2005.3.24
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s

Methyl 2-{4-[(2-tert-butoxy-1.1-dimethyl-2-oxoethyl)sulfanyl]phenyl}~
1-pentyl-1H-imidazole-4-catboxylate

Step 5. To a mixture of tert-butyl 2-methyl-2-{[4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yDphenyl]sulfanyl}propanoate (7.45 g, 20 mmol), methyl 2-bromo- 1-pentyl-1H-imidazole~4-
carboxylate (4.50 g, 16 mmol), and {1,1°-bis(diphenylphosphine)-ferrocene]dichloropatladium (II)
(1:1 complex with dichloromethane) (0.560 g, 0.69 mmol) was added toluene (200 mL) and
dioxane (50 mL). The resulting solution was flushed with argon for 30 min. Sodium bicarbonate
solution (2 M, 50 mL) was added and the mixture was heated to 85°C for 48 h. The reaction
mixture was allowed to cool to 1t and was diluted with 200 mL ethyl acetate. The layers were
separated, and the aqueous layer was extracted twice with ethyl acetate (50 mL). The combined
organic layers were then dried over sodium sulfate, filtered, and concentrated under reduced
pressure, providing a dark brown oil. The residue was purified by flash chromatography (silica
gel, 10/90 ethyl acetate/hexanes (1 L), then 30/70 ethyl acetate/hexanes) to afford methyl 2-{4-[(2-
tert-butoxy-1,1-dimethyl-2-oxoethyl)sulfanyl]phenyl} -1-pentyl-1H-imidazole-4-carboxylate (7.29
g 99%): Ms 447.1 (M+H)", "H NMR (CDCLy) § 0.84 (t, 3H), 1.22 (m, 4K), 1.41-1.47 (m, 15H),
1.72 (m, 2H), 3.88 (s, 3H), 3.98 (t, 2H), 7.55 (m, 4H), 7.72 (s, 1H).
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X,

O

L~

N”"N
o
OH

2-{4-[(2-tert-butoxy-1.1-dimethyl-2-oxoethyl)sulfanyl]phenyl}-
1-pentyl-1H-imidazole-4-carboxylic acid

5 Step 6. To a solution of methyl 2-{4-[(2-tert-butoxy-1,1-dimethyl-2-oxoethyl) sulfanyl]phenyl}~1-
pentyl-1H-imidazole-4-carboxylate (7.29 g, 16.3 mmot) in ethanol was added an aqueous
potassium hydroxide solution (2.5%, 366 mL). The mixture was heated to 70°C for 1.5 h. The
reaction mixture was then allowed to cool to t, and the pH of the solution was adjusted to ~ 5 with
0.5 N hydrochloric acid solution. The mixture was exiracted with ethyl acetate (150 mL x 3). The

10 combined organic layers were dried (sodium sulfate) and concentrated under reduced pressure to
obtain 2- {4-[(2-tert-butoxy-1,1-dimethyl-2-oxoethyl)sulfanyl]phenyl}-1-pentyl-1H-imidazole-4-
carboxylic acid as an 0il (6.99 g, 99%). Ms 433.5 (M+H)", 'H NMR (CDCl) § 0.85 (t, 3H), 1.24
(m, 4H), 1.41- 1.48 (m, 15H), 1.77 (m, 2H), 4.12 (1, 2H), 7.62 (m, 4H), 7.84 (s, 1H).

0

. +4
e

15
tert-Butyl 2-{[4-(4- {[(2.4-dimethylphenyl)amino]carbonyl}~
1-pentyl-1H-imidazol-2-yl)phenyl]sulfanyl}-2-methylpropanoate
20 Step 7. To a solution of 2- {4-[(2-tert~butoxy—1,l—dirﬁethyl—Z-oxoethyl)su[fanyl]phenyl]-l-pentyl»

1H-imidazole-4-carboxylic acid (5.15 g, 11.9 mmo}) in dichloromethane (150 mL) was added
oxalyl chloride (5.2 mL, 60 mmol) and N,N-dimethylformamide (1 mL). The resulting solution
was stirred at rt for 1 h before being concentrated under reduced pressure. The light yellow
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residue was then dissolved in dichloroethane (50 mL), and added to a solution containing 2,4-
dimethylaniline (4.4 mL, 36 mmol), dichloroethane (50 mL), 4-dimethylaminopyridine (50 mg),
and triethylamine (3 mL). The reaction mixture was stirred at xt for 30 min., heated to 55°C for

1 h, cooled, and stirred at rt for 16 h. The mixture was concentrated under reduced pressure and
the residué was dissolved in ethyl acetate. The resulting solution was washed with water, dried
over sodinm sulfate, and concentrated under reduced pressure. The residue was purified by flash
chromatography (silica gel, 10/90 to 30/70 ethyl acetate/hexanes) to afford tert-butyl 2-{[4-(4-
{[(2,4-dimethylphenyl)amino]carbonyl} -1-pentyl- 1H-imidazol-2-yl)phenyl]sulfanyl}-2-
methylpropanoate as a white solid (5.7 g, 89 %). Ms 536.6 (M+H)", '"H NMR (CDCls) 8 0.86 (t,
3H), 1.27 (m, 4H), 1.45-1.47 (m, 15H), 1.75 (m, 2H), 2.30 (s, 3H), 2.33 (5, 3H), 4.07 @, 2H), 7.03
(m, 2H), 7.55 — 7.64 (xa, 4H), 7.75 (s, 1H), 7.90 (m, 1H), 8.94 (s, 1H).

o)

N &
e O

2-{[4-(4-{[(2.4-dimethylphenyl)amino]carbonyl}-1-pentyl-1H-imidazol-2-vl)phenyl]

sulfanyl}-2-methylpropanoic acid

Step 8. To a solution of tert-butyl 2-{[4-(4-{[(2,4-dimethylphenyl)amino]carbonyl }-1-pentyl-1H-
imidazol-2-yl)phenyljsulfanyl}-2-methylpropanoate (3.00 g, 5.59 mmol) in dichloromethane (10
ml.) was added trifluoroacetic acid (10 mL). The mixture was stirred at rt for 16 h. The mixture
was concentrated under reduced pressure and the crude material was purified by flash
chromatography (silica gel, 100% hexanes to 10 % ethyl acetate in hexanes) to afford 2-{[4-(4-
{[(2,4-dimethylphenyl)amino]carbonyl }-1-pentyl-1H-imidazol-2-yl)phenyl]sulfanyl}-2-
methylpropanoic acid as a white solid (1.8 g, 67%). Ms 480.4 (M+H)", "H NMR (CDCl) & 0.84
(t, 3HD), 1.26 (m, 4H), 1.52 (s, 6H), 1.74 (m, 2H), 2.30 (s, 3H), 2.33 (s, 3H), 3.98 (1, 2H), 7.03 (m,
2H), 7.49 -7.60 (m, 4H), 7.70 (m, 1H), 7.85 (s, 1H), 9.28 (bs, 1H).
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Sodium 2-{[4-(4-{[(2.4-dimethylphenyl)aminolcarbonyl }-1-pentyl-

1H-imidazol-2-ylphenylJsulfanyl} -2-methyipropanoate

Step 9. To a solution of 2—{[4—(4-{[(2,4-dimethylphenyl)amino]ca:bonyl)-1-pentyl-lH-imidazol—
2-yl)phenyl]sulfanyl} -2-methylpropanoic acid (0.710 g, 1.48 mmol) in acetonitrile (1 mL) and
water (0.5 mL) was added aqueous 0.1 N sodium hydroxide (1.48 mL, 1.48 mmol). The mixture
was stirred at 1t for 30 min. The solution was freeze-dried to obtained sodium 2-{[4-(4-{[(2,4-
di.memylphenyl)amino]carbonyl} -1-pentyl-1 H-imidazol-2-yl)phenyl]sulfanyl} -2-

10 methylpropanoate as a white solid (0.656 8 88 %). Ms 480.4 (M-Na+H)*,'H NMR (CDCL) 8
0.75 ¢, 3H), L.13 (m, 480), 1.37 (5, 6H), 1.63 (m, 2H), 2.20 (s, 3H), 2.24 (5, 3H), 3.86 (m, 2H),
6.95 (m, 2H), 7.39 ~7.55 (m, 4H), 7.62 (m, 1ED), 7.79 (s, 1H), 8.68 (s, 1H).

15

EXAMPLE 2
Preparation of 2-methy[-2-( {4-[5-methyl-1-pentyl-4-({[4- triflyorome
henyl]lamino} carbonyl)-1H-imidazol-2-yl]phenyl } sulfanyl anoic acid.
o}
S7<lkOH
o} N
F@O-NWN
By using a synthetic route similar to that described above for Example 1, Section A, and by
20

substituting the appropriate starting materials or intermediates (vide infra), the above compound was
prepared. Ms 534.2 (M+H)"; 'H NMR (300 MHz, CDCly) 8: 0.80 (t, 3H), 1.18 (m, 4H), 1.46 (s, 6H),
1.88 (9, 2H), 2.68 (s, 3H), 3.84 (1, 2H), 7.42 (d, 2H), 7.56 (m, 419, 7.88 (d, 2ED), 2.60 (s, 1H).
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EXAMPLE 3

Preparation of sodium 2-methyl-2-({4-[S-methyl-1-pentyl-4-( {[4-
triflu ethyl)phenyl]amino} carbonyl)-1H-imidazol-2-yl|phenyl }sulfanyl)propanoate.

Q
S7<k0Na
s
N

o O

5 By using a synthetic route similar to that described above for Example 1, Section A, and by
substituting the appropriate starting materials or intermediates (vide infra), the above compound was
prepared. Ms 534.1 (M+E)'; "HNMR (300 MHz, DMSO) 3: 0.82 (¢, 3H), 1.18 (m, 4H), 1.26 (s,
6H), 1.52 (q, 2H), 2.61 (5, 3H), 3.98 (t, 2H), 7.52 (m, 4H), 7.62 (d, 2H), 8.12 (d, 2H), 10.14 (s, 1H).

EXAMPLE 4
Preparation of 2-( {4-[4-{[(4-ethylphenyDamino]carbonyl}-1-(3-methoxypropyl)-

S-methyl-1H-imidazol-2-yl]phenyl} sulfanyl)-2-methylpropanoic acid.
[o]
o S,
/\Q\ N, OH
NT O\
H N%

o]
AN

15 By using 2 synthetic route similar to that described above for Example 1, Section A, and by
substituting the appropriate starting materials or intermediates (vide infra), the above compound was
prepared. Ms 496.2 (M+H)"; HNMR (CDCL;) § 121 (¢, 3H), 1.50 (s, 6H), 1.80 (tm, 2H), 2.61 (g,
2H), 2.69 (5, 3D, 3.18 (s, 3H), 3.21 (t, 2H), 4.05 (¢, 28), 7.15 (m, 2H), 7.46 (m, 4H), 7.63 (m, 2HD),
9.35 (s, 1H).

20
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EXAMPLE 5
Preparation. of sodium 2 {4-[4-{[(4-ethylphenyl)amino]carbonyl}-1-(3-methoxypropyl)-
5-methyl-1H-imidazol-2-yllphenyl} sulfanyl)-2-methylpropanate.

BN

By using a synthetic route similar to that described above for Example 1, Section A, and by
substituting the appropriate starting materials or intermediates (vide infra), the above compound was
prepared. Ms 496.2 (M-Nert E*; H NMR (CDCL) 8 1.16 (t, 3H), 1.43 (s, 6H), 1.69 (m, 2ED), 2.56 (m,
ST, 3.08 (m, SH), 3.91 (m, 25D, 7.06 (d, 2D, 742 (d, 2H), 7.52 (w, 4H), 8.88 (s, 1.

EXAMPLE 6
Preparation of 2-{[4-(4-{] [(benzyloxy)earbonylJamino}-1-pentyl-1H-imidazol-

2-yl)phenyl]sulfanyl}-2-methylpropanoic acid.

@OEHﬂR@/%OH

15

20 phenyl]sulfanyl}-2-methylpropanoate

36
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Step 1. A solution of 0.197 g 2-{4-[(2-tert-butoxy-1,1-dimethyl-2-oxoethyl)sulfanyl] phenyl}-1-
pentyl-1H-imidazol-4-ylcarbamic acid (see Example 1, Section A, for preparation) (0.455 mmol),
0.125 g diphenylphosphoryl azide (0.455 mmol), aud 0.046 g triethylamine (0.455 mmol) in 3.0 mL.
toluene was stirred at rt for 0.5 h and then at 85°C for 45 min. Benzyl alcohol (0.049 g, 0.455 mmol)
was added and the resulting mixture was stirred at 85° for 14 h. The mixture was cooled to rt and
saturated aqueous sodium carbonate (1 mL) was added. The layers were separated, and the aqueous
layer was extracted twice with 0.5 mL ethyl acetate. The combined organic layers were dried with
magnesium sulfate and concentrated under reduced pressure to give 0.260 g crude product. This
material was purified by flash chromatography (Biotage colurnm, 15:85 ethyl acetate:hexane) to give
tert-butyl 2-{[4-(4-{[(benzyloxy)carbonyl]amino} -1-pentyl-1H-imidazol-2-yl)phenyl|sulfanyl} -2~
methylpropanoate (0.103 g, 42%). LC-MS 538.3 (M+H)", RT= 3.61 min.

©\/0\‘gn\@;‘7/®/ %OH

2-{[4-(4-{[(Benzyloxy)carbonylJamino} -1-pentyl-1H-imidazo]-2-yl]

phenyl]sulfanyl}-2-methylpropanoic acid

Step 2. A solution 0f 0.046 g of terr-butyl 2-{[4-(4-{[(benzyloxy)carbonyl]amino}-1-pentyl-1H-
imidazol-2-yl)phenyl]sulfanyl}-2-methylpropancate (0.089 mmol) in 0.5 mL of 30% hydrobromic
acid-acetic acid was stirred for 45 min. at rt. Water (0.3 mL) was added and the mixtare was
concentrated under reduced pressure. The crude product was purified by HPLC to give 2-{[4-(4-
{[(benzyloxy)carbonyl]amino}-1-pentyl-1H-imidazol-2-y}phenyl]sulfanyl} -2-methylpropanoic acid
as a clear, colorless oil (0.0142 g, 33% yield). "H NMR (300 MHz, CDCly) 8 0.84 (t, 3H), 1.18-1.33
(1, 4H), 1.57 (s, 6H), 1.76-1.89 (m, 2H), 4.02 (t, 250, 5.21 (5, 2H), 7.29-7.52 (m, 8H), 7.73 (d, 2ED),
11.20 (s, IH). LC-MS 482.3 (M+H)", RT =3.63 miin.
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on
2,3-dihydro-1-H-inden-1-yi]butanoic acid

Et COCH

o]

o/
~o G

Methyl 2-(6-methoxy-1H-inden-3-yl) butanoate

Step 1. An oven dried 5-L four-necked round-bottomed flask was fitted with a thermometer, a
condenser, an addition finnel, and a mechanical stirrer. Under argon protection, a suspension of 5-
methoxy-1-indanone (80.0 g, 494 mmol), zinc powder (Lancaster, 56.2 g, 865 mmol) in 2 L
anhydrous tetrahydrofuran was stirred at 60°C (internal temperature), while a solution of methyl
bromobutyrate (134.1 g, 741 mmol) in 400 ml, anhydrous tetrahydrofuran was added in slowly
through an addition funnel. After completion of the addition, the reaction mixture was stirred at 60°C
(internal temperature) for 1 h. The reaction was followed by TLC analysis of aliquots after IN
aqueous hydrochloric acid work-up. Afier the reaction was completed, it was cooled in an ice-water
bath followed by slow addition of 3 L of IN hydrochloric acid solution. The pot temperature was kept
below 20°C. The misture was then extracted with 11, ethyl acetate. The organic layer was washed
with water until pH 6.0-7.0, then saturated sodium chloride solution, and dried over sodium sulfate.
Methyl 2+(6-methoxy-1H-inden-3-yl) butanoate (127 g,>99%), a yellow oil, was obtained after
solvent removal and drying under vacuum. H NMR. (DMSO-d;) 5 7.28 (d, 1H), 7.05 (d, 1H), 6.82
(dd, 1H), 6.22 (s, 1H), 3.72 (s, 3D, 3.60 (en, 1H), 3.58 (5, 3H), 3.28 (5, 2HD), 1.95 (m, 1H), 1.80 (an,
1H), 0.88 (t, 3H).

38
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Bt
\O 7

Methyl 5-methoxy-2,3-dihydro-1H-inden-1-y1 t

Step 2. A solution of methyl 2-(6-methoxy-1 H-inden-3-y1) butanoate (105 g, 453 mmot), patladivm
5 on carbon (10.0 g, 10% eq.) in ethanol (945 mL) and tetrahydrofiran (105 mX.) was shaken in a 2-L.
pressure bottle under 60 psi hydrogen for 16 h. The solvents were removed under reduced pressure.
Methyi 5-methoxy-2,3-dihydro-1 H-inden-1-yi butanoate (101.0 g, 95% yield) was obtained as a light
yellow oil. 'H NMR (DMSO-d,) §12.20 (s, 1H), 7.04 (d, 1H), 6.78 (d, 1H), 6.66 (dd, 1H),3.70 G5,
3H), 3.28 (m, 1H), 2.72 (m, 2H), 2.32 (m, 1H), 2.06 (m, 1H), 1.80 (m, TH), 1.50 (, 1H), 1.36 (m,
10 1H), 0.82 ¢, 3H).

HO I

Methyl S-hydroxy-2.3-dihydro-1#H-inden-1 -yl butanoate

Step 3. To a cold solution (ice water bath) of methyl 5-methoxy-2,3-dihydro-1H-inden-1-yl butanoate
(233 g, 0.94 mol) in 2.5 L CH,Cly, was added aluminum trichioride (630 g, 4.7 mol) slowly under
argon. The pot temperature was kept below 20°C, and the color of the reaction turned purple. Ethyl
thiol (345 ml, 4.7mol) was added slowly via an addition funnel to the reaction mixture, and the inside

20 temperatuare was kept below 15°C. After 2 hours of stirring at below 20°C, the reaction went to
completion by NMR analysis. The pot mixture was slowly poured into 2.5 L-ice water with a strong
agitation. The organic layer was separated, and the aqueous layer was extracted with I L
dichloromethane. The combined dichloromethane layers were washed with water (4 x 1L) until the
pH was 6.0-7.0, and then dried over sodium sulfate. Methyl 5-hydroxy-2,3-dihydro-1H-inden-1-yl

25 ‘butanocate (216 g, 98%) was obtained as a white solid after solvent removal and vacuum drying. "
NMR (DMSO-dg) § 9.10 (s, 1H), 6.78 (d, 110, 6.58 (d, TH), 6.50 (dd, 180, 3.60 (s, 3H), 3.20 (g, 1HD),
2270 (m, 2H), 2.40 (m, 1ED, 2.08 (m, 1H), 1.80 (m, 1H), 1.50 (m, 2E0), 0.80 (t, 3H).
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Et
COOMe

F4C0,80
Methyl 2-(5-{[triftmoromethyl; i\ -2.3-dihydro-1H-inden-1-yl)butancate

Step 4. To a mixture of methyl 2-(5-hydro-2,3-dihydro-1H-inden-1-yl)butanoate (2.0 g, 8.5 mmol)
and triethylamine (1.0 g, 9.9 mmol) in tetrahydrofuran (20 mL) was added trifluoromethanesulfonyl
chloride (1.6 g, 9.5 mmol). The reaction mixture was stirred at 1t for 2 h, and then filtered to remove
precipitate. The filtrate was concentrated under reduced pressure to give a clear oil. Purification by
flash chromatography (silica gel, ethyl acetate/hexanes) yielded methyl 2-(5-
{ftrifluoromethyl)sulfonyljoxy}-2,3-dihydro-1H-inden-1-yl)butanoate as a clear oil (1.5 g, 50%). 'H
NMR (CD,Cly) 8 7.35 (d, 1H), 7.15 (d, 1E0), 7.05 (dd, 1H), 3.60 (s, 3H), 3.40 (m, LH), 2.80-3.00 (m,
2H), 2.60 (1, 1H), 2.30(m, 1H), 2.10 (m, 15, 1.50-1.80 (m, 2H), 0.91 (t, 3H); EI-MS 366.3 M), RT
= 8.40 min.

Et
COOMe

Methyl 2-[5-(4.4,5.5-tetramethyl-1.3.2-dioxaborolan-2-yl)-
2.3-dihydro-1H-inden-1-yl]butanoate

Step 5. To a solution of methyl 2-(5-{[trifluoromethyl)sulfonyl]oxy} -2,3-dihydro-1F-inden-1-
yl)butanoate (1.5 g, 4 mmol) in dimethylsulfoxide (10 mL), dichtoro[1,1’-bis(diphenyl-
phosphino)ferrocene]palladivm(I) in CH,Cl, (100 mg), bis(pinacolate) diboron (1.2 g, 4.4 mmol),
and KOAc (1.2 g, 12 mmol) were added. The mixture was degassed and stirred overnight at 80°C.
The reaction mixture was then applied to a silica gel chromatography (hexane/ethyl acetate) to afford
methyl 2-[5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-2,3-dihydro-1 H-inden-1-ylbutanoate as a
clear oil (1.2 g, 85%). "H NMR (CD,CL) & 7.60 (d, 1H), 7.50 (dd, 1H), 7.30 (d, 1H), 3.60 (s, 3H),
3.40 (u, 1H), 2.80-3.00 (m, 2H), 2.60 (m, 1H), 2.30(m, 1H), 2.10 (m, 1H), 1.50-1.80 (m, 2E1), 1.30
(m, 12HD), 0.91 (t, 3E). EI-MS M" 344, RT = 10.00 min.
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Et

QA N
Me0>\\<\/ N
\/\/\

COCOMe

Methy! 2-{1-[1-(msthoxycarbony)propyl]2,3-dihydro-1 H-inden-5-y1}~
1-pentyl-1-1H-imidazole-4-carboxylate

Step 6. To a solution of methyl 2-[5-(4,4,5,5-tetramethyl-1 ,3,2-dioxaborolan-2-yl)-2,3-dihydro-1H-
inden-1-yl]butanoate (0.8 g, 2.3 mmol) in toluene (20 mL) and dioxane (5 mL) was added
dichloro[1,1’-bis(diphenylphosphino)ferrocene]palladium(Il) dichloromethane adduct (50 mg),
methyl N-pentyl-2-bromo-imidazole-4-carboxylate (0.6 g, 2.3 mmol) (see Example 1, Section A, for

10 preparation), and sodium carbonate (2 M, 5 mL). The mixture was degassed and stirred for 48 h at
90°C. The resulting mixture was washed with brine, and the organic layer was dried over sodium
sulfate, and concentrated under reduced pressure. The resulting residue was purified by silica gel
chromatography (hexane/ethyl acetate) to yield methyl 2-{1-[1-(methoxycarbonyl)propyl]2,3-
dihydro-1H-inden-5-y1} -1-pentyl-1-1 H-imidazole-4-carboxylate (0.51 g, 54 % yield). 'HNMR

15 (CDsCL;) §7.60 (s, 1H), 730 (d, 1H), 7.20 (m, 2H), 3.90 (¢, 2H), 3.70 (s, 310, 3.60 (s, 3H), 3.40 (m,
1H), 2.80-3.00 (m, 2H), 2.60 (m, 1K), 2.30(m, 1H), 2.10 (m, 1), 1.50-1.80 (m, 4H0), 1.20 (m, 4FD,
0.91 (t, 3H) 0.70 (¢, 3H); LC-MS (M+H) 413.1, RT = 3.12 min.

Et COOMe

20

pentyl-1-1 H-imidazole-4-carboxylic acid

25 Step 7. To a solution of methyl 2-{1-[ 1-(methoxycarbonyl)propyl]2,3-dihydro-1A-inden-5-yl} -1-
pentyl-1-1H-imidazole-4-carboxylate (0.5 g, 1.2 mmol) in methanol was added aqueous potassium
lydroxide (0.6 g in 1 mL water). The mixture was stirred for 6 h at 1t and then concentrated under
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reduced pressure. Hydrochloric acid (1 M) was used to adjust the pHto 4. The mixture was extracted
with ethyl acetate and the combined extracts were dried and concentrated to yield 2-{1-{1-
{methoxycarbonyl)prapyl]2,3-dihydro-1 H-inden-5 -y1} -1-pentyl-1-1H-imidazole-4-carboxylic acid
(0.45 g, 90% yield). 'HNMR (CD,Cly) 5 7.80 (5, L), 7.30 (m, 3H), 3.90 (t, 2H), 3.60 (s, 3H), 3.40

5 (m, 1), 2.80-3.00 (1, 2H), 2.60 (m, 1H), 2.30(m, [H), 2.10 (m, 1H), 1.50-1.80 (m, 4H), 1.20 (m,
4H), 0.91 (t, 3H) 0.70 (t, 3H); LC-MS (M+H)* 399.2, RT= 2.76 min.

Et -COOMe
\\©\ 9 Nm
)
\1\/\

2.3-dihydro-1 H-inden-1-yi]butanoate

Step 8. Methyl 2-[5-(4] [4-ethylphenyl)amino]carbony!}-1-pentyl-1 H-imidazol-2-y1)-2,3-dihydro-1
15 H-inden-1-yI]butanoate was prepared using a procedure similar to that of Step 7, Example 1, Section
A. Yield=60%; "HNMR (CD;CL) 8 9.00 (5, 1H), 7.70 (s, 1H), 7.60 (d, 2H), 7.40 (m, 3H), 7.20 (d,
2HD), 4.00 (t, 2H), 3.60 (s, 3H), 3.40 (m, [H), 2.80-3.00 (zu, 2H), 2.60 (m, 3, 2.30(m, 1E), 2.10 (m,
1H), 1.50-1.80 (m, 4H), 1.20 (m, 7H), 0.90 (t, 3H) 0.80(t, 3H); LC-MS (MHH') 502.4, RT = 3.83 min.

20
Et
COOH
\\©\ 3\{\
SN
2-[5-(4{[4-Ethylphenyl)amino]carbonyl}-1-pentyl-1 H-imidazol-2-yl)-
2.3-dihydro-1 H-inden-1-ylbutanoic acid

25 Step 9. Potassivm hydroxide (10 mg dissolved in a minimal amount of ‘water) was added to a solution

of methyl 2-[5-(4{[4-ethylphenyl)amino]carbonyl}-1 -pentyl-1 H-imidazol-2-yl)-2,3-dihydro-1 H-
inden-]-yl]butanoate (20 mg) in methanol (2 mL). The mixture was stitred over night at 60°C. The

42
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resulting mixture was concentrated and hydrochloric acid (1 M) was added to adjust the pH to 5. The
mixture was purified by HPLC (ODS, water/acetonitrile/ trifluoroacetic acid) to yield 2-[5-(4{[4-
ethylphenyl)amino]carbonyl}-1-pentyi-1 H—im.idazol-z-yl)-2,3-dihyd10-1 H-inden-1-ylJbutanoic acid
(10 mg, 50% yield). 'H'NMR (CD;Cl,) 5 7.80 (s, 1H), 7.70 (d, 2H), 7.40 (m, 3H), 7.20 (d, 2H), 4.00

5 (t, 2H), 3.50 (m, 1H), 2.80-3.10 (m, 2ED), 2.60 (m, 3H), 2.30(w, 1H), 2.10 (w, 1H), 1.50-1.80 (m, 4H),
1.20 (tn, 7H), 0.90 (t, 3E) 0.80(t, 3H); LC-MS (M+H") 488.4, RT =3.39 min.

The following compounds, physical properties are summarized below, were prepared ina
similar manner described for Example 7.
10

15 ' NMR (CDCls) 5 9.98 (s, 1H), 7.62 (d, 2H), 7.40 (s, 1H), 7.28 -7.40 (m, 4H), 3.90 (t, 2H), 3.56 -
3.70 (m, 1H), 2.71 - 3.05 (m, 3H), 2.68 (s, 3ED), 2.35 - 2.60 (m, 2H), 1.64 — 1.97(m, 3H), 1.30 (5, 95,
1.10-1.28 (on, 4H), 0.89 (¢, 3H); LC-MS (M+H)* 502.3, RT = 4.30 min.
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5-methyl-1-pentyl-1H-imidazole-4-carboxamide hydrate

"H NMR (CDCL) § 9.92 (s, 1H), 7.327.50 (m, SH), 7.10 (d, 1ED), 3.90 (¢, 2H), 3.56-3.70 (m, 1H),
2.803.05 (m, 2K, 2.71(s, 3H), 2.45-2.60 (m, 2H), 2.21 (5, 3HD, 2.15 (s, 3H), 1.60-L.95(m, 3H), 1.10-
1.34 (m, 4H), 0.84 (t, 3H); LC-MS (M+H) " 474.1, RT = 3.44 min.

trifluoromethoxy)phenyl]-1-pentyl- 1H-imidazole-4-carboxamide hydrate

ZKOQW%N\V@Q;

"HNMR (CDCk) 6 9.89 (s, 1H), 7.64 (4, 1FD, 7.45 (s, 1H), 7.38 (d, 211, 7.06 (d, 2H), 3.90 (t, 2H),
3.56-3.70 (zm, 11D, 2.79-3.05 (m, 3H), 2.62(s, 3H), 2.45-2.60 (m, 2H0), 2.3 (s, 3H), 1.60-1.95(m,
3H), 1.10-1.35 (m, 4H), 0.86(t, 3H); LC-MS (M+H)* 544.3, RT = 4.36 min,
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PREPARATION OF INTERMEDIATES

Preparation of Intermediate A-3
Ethyl 2-bromo-1-(3-methoxypropyl)-5-methyl-1H-imidazole-4-carboxylate

o

r
NN

EtO,C
10 Ethyl 2-bromo-5-methyl-1H-imidazole-4-carboxylate

Step 1. A mixture of ethyl S-methyl-1H-imidazole-4-carboxylate (50.0 g, 324 mmol), N-
bromosuccinimide (1.1 eq, 63.5 g, 357 mmol), and dry acetonitrile (400 mL) was stirred for 16 b
under an atmosphere of argon. Concentration of the mixture under reduced pressure provided an oil

15 which was dissolved in dichloromethane. Solids were removed by filtration and the filtrate was
concentrated under reduced pressure to give an oil. Purification of the oil by silica gel
chromatography (30% ethyl acetate/hexanes (1 L), then 50% ethyl acetate/hexanes) afforded 33 g
(44%) of ethyl 2-bromo-5-methyl-1H-imidazole-4-carboxylate as a white solid: "H NMR (CDCl;) §
1.38(t, 3H), 2.78 (s, 3H), 4.31 (¢, 2 H).

20
Br
N >//NK/\/\OH
Et0,¢
25

Step 2. To a solution of 5.04 g ethyl 2-bromo-5-methyl-1 H-imidazole-4-carboxylate (0.0213 mmol)
in 50 mL tetrahydrofuran under argon was slowly added 0.66 g of 95% sodium hydride. After the

resulting mixture was stirred for 30 min. at rt, 7.81 g bromopropan-3-ol (0.0562 mmoi) was added and
45
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the mixture was refluxed for 18 h. The mixture was then filtered to remove solids and the filtrate was
concentrated. The crude material was purified by flash chromatography (Biotage column, 3:2 ethyl
acetate:hexane) to give ethyl 2-bromo-1-(3-hydroxypropyl)-5 -methyl-1H-imidazole-4-carboxylate as
a clear, colorless ofl (4.63 g, 74% yield). 'H NMR (CDCl;) § 1.37 (¢, 3H), 1.89-1.98 (s, 2H), 2.22 (br
4, 1H), 2.58 (5, 3H), 3.65-3.71 (m, 2H), 4.06 (t, 2D, 4.33 (g, 2H). LC-MS 293.0 ((M+D)).

E10,C
Ethyl 2-bromo-1-(3-methoxypropyl)-5-methyl-1H-imidazole-4-carboxylate

Step 3. To a 0°C solution of 4.76 g ethyl 2-bromo-1-(3 -hydroxypropyl)-5-methyl-1H-imidazole-4-
carboxylate (0.0291 mmol) in 30 mL tetrahydrofuran under argon, was added 0.47 g of 95% sodium
hydride. The resulting mixture was stitred for 30 min. Iodomethane (18.51 g, 0. 1304 mmol) was
added and the mixture was stirred for 70 min. at 0-5°C. Ice water (20 mL) was added, and the mixture
was extracted with ethyl acetate (2 x 20 mL). The combined extracts were dried with magnesium
sulfate and concentrated to give 4.6 g dark yellow oil. This material was purified by flash
chromatography (Biotage flash column, 1:1 ethyl acetate:hexane) to give ethyl 2-bromo-1-(3-
methoxypropyl)-5-methyl-1H-imidazole-4-carboxylate as clear, colorless oil (1.71 g, 34% yield). 'H
NMR (CDCly) & 1.37 (t, 3H), 1.89-1.99 (m, 2H), 2.56 (s, 3H), 3.34 (t, 26, 3.33 (s, 3H), 4.01 ¢, 28,
4.34 (q, 250). LC-MS 307.0 (M+H)".

Preparation of Intermediate A-4
tert-Butyl 2-methyl-2-[4-(4.4.5,5-tetramethyl-1,3.2-dioxaborotan-2-yl}pheno:

o
.

B.,
oo

sropanoate
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O

r

tert-Butyl 2-(4-bromophenoxy)-2-methylpropanoate

Step 1. To a solution of 4-bromophenol (5.0 g, 28.9 mmol) in ethanol (60 mL) was added
potassium hydroxide (1.62 g, 28.9 mumol) slowly, and the resulting suspension was heated at 60°C
until all the potassium hydroxide was dissolved. The resulting solution was cooled to 0°C and terz-
butyl 2-bromoisobutyrate (5.4 mL, 28.9 mmol) was added dropwise. The mixture was then heated
to reflux for 16 h before it was cooled to rt. Potassium bromide (white solid) was removed by
filtration and the mixture was concentrated under reduced pressure. The residue was dissolved in
dichloromethane, and the resulting solution was washed with water and brine, dried over
anhydrous sodium sulfate, and concentrated under reduced pressure. The residue was purified by
flash chromatography (Biotage flash 40M column, 6:1 hexane: ethyl acetate) to afford rerz-butyl 2-
(4-bromophenoxy)-2-methylpropanoate (3.15 g, 35%). EI-MS 314 (M)"; TH NMR (300 Mz,
CDCL) § 1.4 (s, 9H), 1.55 (s, 6ED), 6.71 (m, 2H), 7.31 (d, 2H).

Step 2. [1,1°-bis(diphenylphosphino)-ferrocene]dichloro palladium (II) (1:1 complex with
dichloromethane) (245 mg, 0.3 mmol), potassium acetate (2.9 g, 29.5 mmol), and
bis(pinacolato)diboron (2.74 g, 10.81 mmol) were added to a dry flask under argon. A solution of
tert-butyl 2-(4-bromophenoxy)-2-methylpropanoate (3.1 g, 9.83 mmol) in 30 mL dimethy! sulfoxide
was added and the resulting solution was heated at 80°C for 48 h. The mixture was then filtered
through a plug of silica gel (100% hexane first to elute excess bis(pinacolato)diboron and then 5%

47
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ethyl acetate) to obtain fert-butyl 2-methyl-2-[4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yDphenoxyJpropanoate (2.4 g, 67%) as light yellow oil. EI-MS 362 (M)";'"H NMR (300 MHz,
CDCly) 5 1.35 (s, 9H), 143 (s, 12H) , 1.54 (s, 6H), 6.79 (d, 2H), 7.67 (d, 2H).

Preparation of Intermediate A-5

phenyl] sulfanyl}propanoate

SKJOX

B
o o

4P

&k
Step 1. To a solution of m-thiocresol (5.0.0 g, 40.25 mmol) in ethanol (81 mT) was added
potassium hydroxide (2.26 g, 40.25 mmol) slowly and the resulting suspension was heated at 60°C
until all the potassium hydroxide was dissolved. The resulting solution was cooled to 0°C and tert-
butyl 2-bromoisobutyrate (7.51 mL, 40.25 mmol) was added dropwise. The mixture was then
heated to reflux for 1 h before it was cooled to 1t. Potassium bromide (white solid) was removed
by filtration and the mixture was concentrated under reduced pressure. The residue was dissolved
in dichloromethane and the resulting solution was washed with water and brine, dried over
anhydrous sodium sulfate, and concentrate under reduced pressure. The residue was purified by
flash chromatography (Biotage flash 75 column, 4:1 hexane:ethyl acetate) to afford rerz-butyl 2-
methyl-2-[(3-methylphenyl)sulfanyl]propanoate (8.6 g, 80%). EI-MS 266;'H NMR (300 MHz,
CDCLy) 8 1.41 (s, 9H), 1.44 (s, 6H), 2.32 (s, 3H), 7.20 (m, 4H).

48
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Br
tert-Butyl 2-{(4-bromo-3-methylphenyl)sulfanyl]-2-methylpropanoate

Step 2. To a solution of ters-butyl 2-methyl-2-[(3-methylphenyl)sulfanyl]propanoate (2.0 g, 7.52
mmol) in acetonitrile (75 mL) was added N-bromosuccinimide (1.47 g, 8.27 mmol). The resulting
solution was stirred at 1t for 16 h. The mixture was concentrated under reduced pressure and the
residue was dissolved in ethyl acetate. The resulting solution was washed with brine, saturated
aqueous sodium thiosulfate and water, dried over anhydrous sodium sulfate, and concentrated
under reduced pressure. The residue was purified by flash chromatography (Biotage flash 40M)
using 95:5 hexane:ethyl acetate to afford fers-butyl 2-[(4-bromo-3-methylphenyl)sulfanyl]-2-
methylpropanoate (1.79 g, 69%). EI-MS 346; 'H NMR (300 MHz, CDCls) § 1.41 (s, 15H), 2.35 (s,
3H), 7.14 (dd, 1H), 7.34 (s, 1H), 7.4 (d, 1HD).

tert-Butyl 2-methyl-2-{[3-methyl-4-(4.4.5.5-tetramethyl-I3.2-dioxaborolan-2-yl)
phenyl] sulfanyt} propanoate

Step 3. [1,1°-bis(diphenylphosphino)-ferrocene]dichloro palladium (1) (1:1 complex with
dichloromethane) (213 mg, 0.26 mmol), potassium acetate (1.52 g, 15.45 mmol), and
bis(pinacolato)diboron (1.44 g, 5.67 mmol) were added to a dry flask under argon. A solution of feré-
butyl 2-[(4-bromo-3-methylphenyl)sulfanyl]-2-methylpropanoate (1.78 g, 5.15 mmol) in 15 mL
dimethyl sutfoxide was added and the resulting solution was heated at 80°C for 18 h. The mixture
was then filtered through a plug of silica gel (100% hexane first to get rid of excess pinacoldiboron
and then 95:5 hexane:ethyl acetate) to obtain fer¢-butyl 2-methyl-2-{[3-methyl-4-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-yl)phenyl] sulfanyl} propanoate (1.2 g, 59%). ERMS 392; "HNMR (300 MKz,
49

JP 2005-507932 A 2005.3.24



L T e T e T e T e T e Y |
L e T e T e T e T e T e T e T e T s T e T s T s T e B e R = T |
[ s B e B |

(276)

WO 03/037332 PCT/US02/32895

©DCls) 8 1.35 (s, 6H), 1.39 (s, 15H), 142 (s, 6H), 2.00 (s, 3E), 7.00 (d, 1H), 7.37 (4, 1H), 7.41 s,
1H).

5 Preparation of Intermediate A-6

10

o]

f:(

fert-Butyl 2-methyl-2-[(2-methylphenyl)sulfanylJpropano:

/O\,j\ﬁ
A\
b

Step 1. To a solution of 2-methylbenzenethiol (5.0 g, 40.25mmol) in ethanol (81 ml) was added
potassium hydroxide (2.26 g, 40.25 mmol) slowly and the resulting suspension was heated at 60°C
until all the potassium hydroxide was dissolved. The resulting solution was cooled to 0°C and zert-
butyl 2-bromoisobutyrate (7.51 mL, 40.25 mmol) was added dropwise. The mixture was then
heated to reflux for 1 h before it was cooled to rt. Potassium bromide (white solid) was removed
by filtration and the filtrate was concentrated under reduced pressure. The residue was dissolved
20 in dichloromethane and the resulting solution was washed with water and brine, dried over
anhydrous sodinm sulfate, and concentrated under reduced pressure, The residue was purified by
flash chromatography (Biotage flash 75 column, 4:1 hexane: ethyl acetate) to afford tert-butyl 2-
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methyl-2-[(2-methylphenyl)sulfanyl]lpropanoate (7.9 g, 74%). EI-MS 266; "H NMR (300 MHz,
CDCLy) § 1.4% (s, 9H), 1.43 (s, 6H), 2.47 (s, 3H), 7.23 (d, 2H), 7.11 (m, 1H), 7.46 (d, 1H).

Nsras

tert-Butyl 2-[(4-bromo-2-methylphenyl)sulfanyl]-2-methylpropanoate

Step 2. To a solution of tert-butyl 2-methyl-2-[(2-methylphenyl)sulfanylpropanoate (3.0 g, 11.28
mmol) in acetonitrile (113 mL) was added N-bromosuccinimide (2.21 g, 12.41 mmol). The
resulting solution was stirred at t for 16 . The mixture was concentrated under reduced pressure
and residue was dissolved in ethyl acetate. The resulting solution was washed with brine,
saturated aqueous sodium thiosulfate and water, dried over anhydrous sodium sulfate, and
concentrated under reduced pressure: The residue was purified by flash chromatography (Biotage
flash 40M column, 95:5 hexane:ethyl acetate) to afford ferz-butyl 2-{(4-bromo-2-
methylphenyl)sulfanyl]-2-methylpropanoate (2.5 g, 65%). EL-MS 346; 'H NMR (300 MHz,
CDCL) 5 1.41 (s, 15H), 2.4 (s, 3H), 7.24 (s, 1H), 7.31 (s, 1H), 7.39 (s, 1H).

ekt

tert-Butyl 2-methyl-2-{[2-methyl-4-(4.4.5 5-tetramethyl-1.3.2-dioxaborolan-2-
Nphenyljsulfanyl}propancate

Step 3. [1,1’-bis(diphenylphosphino)-ferracene]dichloro palladium (IT) (1:1 complex with
dichloromethane) (294 mg, 0.36 mmol), potassium acetate (2.13 g, 21.72 mmol), and
bis(pinacolato)diboron (2.02 g, 7.96 ramol) was added to a dry flask under argon. A solution of MP-
03-2 (2.5 g, 7.24 ramol) in 20 mL dimethy sulfoxide was added and the resulting solution was heated
at 80°C for 18 h. The mixture was then filtered through a plug of silica gel (100% hexane first to get
rid of excess bis(pinacolato)diboron and then 95:5 hexanezethyl acetate) to obtain tert-butyl 2-methyl-
2-{[2-methyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pheny!sulfanyl} propanoate (11lg
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40%). EI-MS 392; 'H NMR (300 MHz, CDCLy) 5 1.33 (s, 12H), 1.38 (s, OH), 1.40 (s, 6E), 2.45 (s,
3H), 7.42 (d, 1H), 7.53 (d, LH), 7.66 (s, L.

5 Preparation of Intermediate A-7
tert-Butyl {[4-(4.4.5,5-tetramethyl-1,3.2-dioxaborolan-2-y1)phenyl]sulfanyl} acetate

K;;’B/O/ S\/ZZO%

10 By using a synthetic route similar to that described above for Intermediate A-2, and by
substituting the appropriate materials, fers-butyl {[4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yhpheny!lsulfanyljacetate was prepared. (300 MHz, CDCL) & 131 (s, 12 H), 1.42 (s, 6 F), 3.60 (s, 2
H),732(d,2H), 7.72 (4, 2 H).

15
Preparation of Intermediate A-8
tert-Butyl 2-{[4-(4,4.5.5-tetramethyl-1,3.2-dioxaborolan-2-yl)phenyl]sulfanyl}-pros anoate
[} ><
o, [y 8o
io's "
20 By using a synthetic route similar to that described above for Intermediate A-2, and by

substituting the appropriate materials, ferz-butyl 2-{[4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yDphenylJsulfanyl}-propanoate was prepared. (300 MHz, CDCL) &: 1.29(s, 12H), 1.38 (s, 9 H),
1.48 (d, 310, 3.81 (g, 1 H), 7.41 (d, 2 H), 7.71 (4, 2 ).
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Preparation of Intermediate A-9
Ethyl 2-bromo-5-methyl-1-pentyl-1H-imidazole-4-carboxylate
Br

N//EN/\/\/
o
P

5 To a solution of sodium hydride (0.80 g, 33.1 mmol) in 100 mL tetrahydrofuran at 0°C
was added ethyl 2-bromo-5-methyl-1H-imidazole-4-carboxylate (7.0 g, 30.1 mmol) (see above for
preparation) dissolved in 50 mL tetrahydrofuran. The mixture was stirred for 30 min. and then
warmed to it. After 1h at 1t a solution of 1-iodopentane (4.36 g, 33.1 mmol) in 5 mL
tetrahydrofuran was added and the mixture was refluxed for 16 h. The reaction mixiure was

10 cooled and filtered. Concentration of the filtrate under reduced pressure gave an oil which was
dissolved in 150 mL ethyl acetate. The resulting solution was washed with water and brine, dried
over anhydrous sodium suifate, and concentrated under reduced pressure to give an oil.
Purification by flash chromatography (silica gel, 50% ethyl acetate in hexanes to 100% ethyl
acetate) afforded ethyl 2-bromo-5-methyl-1-pentyl-1H-imidazole-4-carboxylate as a colorless oil

15 (8.43g, 92%): Ms 303.1 (M+H)";"H NMR (CDCls) § 0.85 (¢, 3 H), 1.34 (t, 3 H), 1.20-1.42 (m, 4
H), 1.68-1.80 (m, 2 H), 2.58 (s, 3 H), 3.85 (t, 2 H), 4.32 (g, 2 H).

O
N
13 11
12 0 j: >—Br 13 /12\0 17 \l
M N Br
S ~ 1 A N f
8
7
NOE observed He/H14 NOE observed H12/H14 X
8
9 No NOE observed
here
10
20 TLC Rf=0.5 (50% EtOAc/Hexane) TLC Rf=0.9 (50% EtOAc/Hexane)
LC-MS RT = 2.9 min. LC-MS RT = 3.30 min.
53
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Preparation of Intermediates A-10 and A-11

Intermediate A-10
thyl 2-bromo-1-(2-methoxyethyl)-5-methyl-1H-imidazole-4-carboxylate

o]

/\O/HXNQ)/BF
N
=

O—

Intermediate A-11
10 Ethyl 2-bromo-1-(2-methoxyethyl)-4-methyl-1H-imidazole-5-carboxylate

N
1 \)./Br
T
-~ Y \_\0~

Using procedures similar to that of Tntermediate 9, and by substituting the appropriate
15 electrophile, ethyl 2-bromo-1-(2-methoxyethyl)-5-methyl-1 H-imidazole-4-carboxylate (A-10, LC-MS
293.0, RT = 1.97 min.) and ethyl 2-bromo-1 -(2-methoxyethyl)-4-methyl-1H-imidazole-5-carboxylate
(A-11, LC-MS 293.1, RT = 2.30 min,) were prepared.

20

25
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Section B - Thiazoles And Oxazoles
EXAMPLE 1

Preparation of sodium 2-{[4-(4-{[(4- henyl)amino]carbonyl}-5-phenyl-1,3-thiazol
2-yl)phenyl]sulfanyl}-2-methylpropanate

Q

S>%)\0Na
s

o]

o

N
| D—NH,
s

Methyl 2-amino-5-phenyl-1 3-thiazole-4-carboxylate

Step I. A solution of ethyl dichloroacetate (45 mL, 57.60 g, 366.88 mmol) and benzaldehyde (40 mL,
41.76 g, 393.52 mmol) in dry tetrahydrofuran (160 mL) was cooled to -5°C under argon and was then
treated with dropwise addition of sodium methoxide (19.82 g, 366.90 mmol) in dry methanol (200
mL). The resultant milky suspension was stirred for 90 min, at -5°C and then poured into brine (400
mL) and tetrahydrofuran (400 mL). The layers were separated, and the aqueous phase was extracted
with tetrahydrofuran (200 mL). The combined organics were dried over sodium sulfate and
concentrated to a semi-solid, which was subsequently dissolved in methanol (435 mL). The solution
was treated with thiourea (23.67 g, 310.96 mmol) and the contents were heated to gentle reflux under
argon. After 18 h, the yellow, opaque solution was cooled to 5°C and the pH was adjusted to between
7 and 8 with concentrated aqueous ammoniam hydroxide (~15 mL). The contents were then diluted
with water (200 mL) and filtered. The fesultant cake was washed with water (2 x 300 mL) and then
dried under reduced pressure at 40°C to afford methyl 2-amino-5 -phenyl-1,3-thiazole-4-carboxylate
(6424 g, 274.21 mmol, 88%) as a yellow solid. 'H-NMR (DMSO-dg, 300 MHz): §3.60 (s, 3H, -
CO,CH); 7.27 (brs, 2H, -NHy); 7.36 (m, SH, aromatic). Ms (HPLC/ES): 235 (M +1); RT = 1.91
min.
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(s} o/
B
Br/qs

Intermediate B-1

Methyl 2-bromo-5-phenyl-1.3 -thiazole-4-carboxylate

5 Step 2. A solution of copper (I bromide (143.0 g, 223.36 mmol) and #-buty] nitrile (38 mL, 33.01 g
320.13 mmol) in anhydrous acetonitrile (500 mLL) was heated to 60°C under argon and then treated
with portionwise addition of methy] 2-amino-5 -phenyl-1,3-thiazole-4-carboxylate (50.0 g, 234.28
mmol). An exotherm and rapid evolution of nitrogen gas was observed during the addition. The
contents were stirred at 60°C for 60 min., cooled to 20°C and then poured into 2 N aqueous
hydrochloric acid (500 mL) and ethyl acetate (500 mL). The layers were separated and the organics
were washed with 2 N aqueous hydrochloric acid (500 mL) and brine (4 x 500 L), dried over
sodium sulfate, and concentrated to an orange solid. The solid was recrystallized from methano] and
dried under high reduced pressure at 40°C to afford methyl 2-bromo-5-phenyl-1,3-thiazole-4-
carboxylate (Intermediate B-1) (55.36 & 185.68 mmol, 87%) as pale-yellow crystals. "H-NMR

(DMSO-d, 300 MHz): 83.69 (s, 3H, -OCHs); 7.49 (m, SH). Ms (HPLC/ES): 298 (M +H); RT=
2.93 min,

20
Ethyl 2[4-(tert-butylsufanyl)pheny] -5-phenyl-1.3-thiazole-4-carboxylate

Step 3. To a solution of methyl 2-bromo-5-phenyl-1, 3-thiazole-4-carboxylate (0.7 g, 2.3 mmol),
dichloro[1,1 ’-bis(diphenylphosphjno)fenocene]pal]adium(lI)»d.ichloroms‘thanﬁ complex (50 mg)
in toluene:dioxane (4:1, 25 mL), fert-butyl 2-methyl-2~{[4-(4,4,5,5-18hamethy1-1 ,3,2-
dioxaborolan—Z-yl)phenyl]stﬂfanyl}propauoate 0.6 g 2.3 mmol, 1.0 eq.) (see Section 1 for
Preparation), and sodium carbonate (2M, 5 mL) were added. The mixture was degassed and

stirred for 48 h at 90°C. The resulting mixture was washed with brine, and the organic layer was

25
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dried over sodium sulfate, and concentrated under reduced pressure. The resulting residue was
purified by flash chromatography (silica gel, hexane/ethyl acetate) to yield ethyl 2[4-(rers-
butylsufanyi)phenyl]-S-pheuyl-l,3-tb1'azole—4-carboxylats (0.7 g, 50 % yield). 'H NMR (CDCly)

58.00 (d, 2H), 7.50 (m, 5H), 7.40 (d, 2H), 3.80 (s, 310, 1.40 (m, 15H); LC-MS 407.2 (MiH'), RT
=4.31 min. :

sulfanyl}-2-methyl propancic acid

Step 4. Potassium hydroxide (0.2 g in 2 mL water) was added to a solution of methyl 2[4-(tert-
butylsufanyl)phenyl}s-phenyl—l,3-thjazole-4—carboxylate (0.7 g) in methano! (5 mL). The mixture
was stirred for 6 hatrt. The PH was then adjusted to ~ 4 using 1M HCI and the aqueous layer was
extracted with ethyl acetate (10 mL). The layers were separated and the organic layer was dried and
concentrated. The resulting residue was dissolved into methylene chloride (7 mL), oxalyl chloride
(1 mL)and DMF (0.1 mL) were added. The mixture was stitred for 12 h before being concentrated
under reduced pressure to afford the acid chloride infermediate. The acid chloride (50 mg from total
500 mg) was dissolved in tetrahydrofuran (2 mL) and 4-ethyl aniline (0.1 mL) and triethylamine (0.2
mL) were added. The mixture was stirred for 12 h. Trifluoroacetic acid (2 mL) was added and
stitring was continued for another 12 h. Concentration of the reaction mixture under reduced pressure
provided crude material which was purified by HPLC (ODS column, water/acetonitrile/ trifluoroacetic
acid, applied as a methanol solution) to afford 2 [4-(4-{[(4—ethyeny1)amino]carbony1} -5-phenyl-1,3-
th.iazol-Z-yl)phenyl]su.lfanyl} -2-methy propanoic acid. Yield = 50%. 'H NMR (CD,Cl,) 8 9.60 (s,
1H), 8.10 (d, 2H), 7.60 (m, 6H), 7.40 (un, 3H), 7.20 (d, 2H), 2.60 (q, 28, 1.60 (s, 6H) 1.20 (t, 3ED);
LC-MS 503.1 (M,ei+H'), RT = 4.32 min,
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o
S)&ON&\
QN
/\©~NH \-s

Sodium 2-{[4-(4-{[(4-ethylphenyl)amino]carbonyl}-5-phenyl-1.3-thiazol-2-yl
phenyl]sulfanyl}-2-methylpropanate

Step 5. A mixture of 12.98 g acid (25.80 mmol) and 24.5 mL of a 1N sofution NaOH in water (24.5
mol) was heated and stirred at 60°C for 2.5 h. The remaining, undissolved solid material was
dissolved by adding 285 mL acetonitrile and 90 mI. water and stitring at 60°C for 2 h. After cooling
to 1, the reaction mixture was extracted with ethyl acetate (180 mL, then 100 mL). The aqueous layer
was freeze-dried to give white, very light solid which was subsequently dried under high reduced
pressure at 45°C for 28 h to give sodium 2-{[4-(4- {[(4-ethylphenyl)amino]carbonyl}-5-phenyl-1,3-
thiazol-2-yl)phenylJsulfanyl} -2-methylpropanate (8.25 g, 64 % yield). "H NMR (500 MEz, DMSO)

1.17 (t, 3H), 1.36 (s, 6H), 2.57 (g, 2H), 7.15 (d, 2H), 7.41-7.45 (m, 3H), 7.60-7.65 (m, 6H), 7.94 (d,
2H), 10.16 (s, 1H); LC-MS 503.1 (M+H"), RT = 4.16 min.

EXAMPLE 2

Preparation of 2-methyl-2-({4-[4-({[4-(4-morpholinyl)phenylJamino

carbonyl)-5 -phenyl-1.3-thiazol-2-yl]phenyl }sulfanyl)propanoic acid.

(o]
S.
{:}TZE\; $Zi:j/>%MH

To a solution of tert-butyl 2-methyl-2~({4-[4-({[4-(4- morpholinyl)phenyl]amino}
carbonyl)-5-phenyl-1,3-thiazol-2-ylJphenyi} sulfanyl)propan-oate (300 mg, 0.49 mmol) (derived
using procedures similar to that in Example 1, Section B, and by substituting the appropriate
aniline [4~(4-morpholinyl)aniline] in Step 4) in dichloromethane (8 mL) was added trifluoroacetic
acid (8 mL), and the resulting solution was stirred for 16 h at rt. The mixture was concentrated

under reduced pressure and residue was dissolved in a saturated sodium bicarbonate solution
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(8 mL) and vigorously stirred for 1 h. The mixture was then concentrated under reduced pressure
and redissolved in water (10 mL). The pH of the mixture was then adjusted to 4-5 using 0.5 M
phosphoric acid and the acidic mixture was extracted with ethyl acetate. The combined extracts
were dried over anhydrous sodium sulfate and concentrated under reduced pressure to afford the
acid 2-methyl-2-( {4-[4-({[4-(4-morpholinyl)phenyl] amino}carbonyl)-5-phenyl-1,3-thiazol-2-
yllphenyl} sulfanyl) propanoic acid (260 mg, 94%). HPLC RT = 3.50 min.; Ms 560.7 (M+H)";'"H
NMR (300 MHz, CDCls) 8 1.58 (s, 6H), 3.18 (m, 4H), 3.84 (m, 4H), 6.86 (d, 2H), 7.41 (d, 3H),
7.62 (m, 6H), 7.86 (d, 2H), 9.28 (s, 1H).

EXAMPLE 3
Preparation of sodium 2-methyl-2-({4-[4~({[4-(4-morpholinyl) phenyl

amino}carbonyl)-5-phenyl-1.3-thiazol-2-yl]phenyl} sul fanyl)propanoate
Q,
Sjt
Q
O/\\N N\7/©/
s N\
H

2-Methyl-2-({4-[4-({[4-(4-morpholinyl)phenylJamino} carbonyl)-5-phenyl-1,3-thiazo-1-2-
1] phenyl}sulfanyl)propanoic acid (240 mg, 0.43 mmol) was dissolved in acetonitrile (1 mL) and
treated with IN sodium hydroxide (0.41 mL, 0.41 mmol) and water (0.5 mL). The mixture was
stirred at rt for 20 min. The mixture was diluted with water and the aqueous layer was washed

with ethyl acetate to remove residual acid. The aqueous layer was then concentrated under
reduced pressure (rotary evaporator, high vacuum pump) to afford the sodium salt which was
further dried under reduced pressure at 40°C. The salt was then dissolved in minimum amount of
water and isoprapanol was added dropwise until the mixture became cloudy. The flask was chilled
at 0°C for 15 min. The salt was collected by filtration and washed with cold isopropanol and
further dried under high vacuum at 40°C to afford sodium 2-methyl-2-( {4-[4-({[4-(4-morpholinyl)
phenylJamino}carbonyl)-5-phenyl-1,3-thiazol-2-yl]phenyl } sulfanyl) propanoate (61 mg, 25%) as a
yellow solid. HPLC RT = 3.52 min.; Ms 560.2 (M+H)"; 'H NMR (300 MHz, DMSO) & 1.32 (s,
6H), 3.12 (m, 4H), 3.72 (m, 4H), 6.92 (d, 2H), 7.42 (m, 3H), 7.60 (m, 6H), 7.98 (d, 2H), 10.22 (s,
18).
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PREPARATION OF INTERMEDIATES

Preparation of Intermediate B-2

Ethyl 2-iodo-5-phenyl-1.3-oxazole-4-carboxylate

5
O
— 1 o
N o
o]
ol
¢
N ~
(o]
10 Ethyl 5-phenyl-1 3-oxazole-4-carboxylate

Step 1. To a mixture of ethyl isocyanoacetate (8.74 mmol) and 1,8-diazabicyclo(5.4.0)undec-7-ene
(8.84 mmol) in tetrahydrofuran (12 mL) was added a solution of benzoic anhydride (8.84 mmol) in
tetrahydrofuran (2 mlL) at 10°C with stiring. The resulting mixture was vigorously stirred at 1t for

15 18 h. The mixture was concentrated to afford a residue that was partitioned between ethyl acetate and

water. The organic layer was dried over anhydrous sodium sulfate and concentrated to afford an

amber oil which was purified by medium pressure column chromatography (Biotage 40S normal
phase silica gel coluran, hexanes : ethyl acetate = 6:1 to 4:1 to 2:1) to afford ethyl 5-phenyi-1,3-

oxazole-4-carboxylate was obtained as a clear oil in 42%.LC-MS 218.1 (M+H'), RT =2.52 min.

20
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Step 2. A IM solution of lithium (trimethylsilylyamide in tetrahydrofuran (1.11 mmol) was added
dropwise via a syringe to a—78°C solution of ethyl 5-phenyl-1,3-oxazole-4-carboxylate (0.921 mmol,
5 leq.} in tetrahydrofuran (7 mL). The resulting solution was stirred at —78°C for 1 h at which time a

solution of jodine (1.38 mmol) in 2 mL tetrahydrofuran was added dropwise via a syringe. The
Teaction mixture was allowed to warm to rt and was stirred at this temperature for 1.5 h. The resulting
solution was poured into 10% aqueous sodium thiosulfate (15 mL) and extracted with ethyl acetate,
The organic extracts were washed with brine, dried over anhydrous sodium sulfate, and concentrated

10 under reduced pressure, The residue was purified by medium pressure column chromatography
(Biotage 40S normal phase silica gel column, hexanes : ethyl acetate = 9:1) to afford ethyl 2-iodo-5-
phenyl-1,3-oxazole-4-carboxylate was obtained as a pale yellow solid in $2% yield. LC-MS 344.0
(M+H"), RT = 3.01 min.; Re= 0.31 (hexanes : ethy] acetate = 6:1).

15 By using synthetic procedures similar to that described for Intermediate B-1, and by
substituting the appropriate starting materials, Infermediates B-3, B-4, and B-5 were prepared.

Preparation of Intermediate B-3

o. 1
o]
)NL ) cl
Br S
20 RT (LC-MS) = 3.29 min; 'H NMR (300 MHz, DMSO) 3: 7.52 (dd, 4H), 3.69 (5, 3H).

Preparation of Intermediate B-4

oz;o/

NN

|

Br)\s N

25 " RT (LC-MS) =3.00 min; 'HNMR (300 MEHz, DMSO) 8: 7.46 (d, 2H), 7.00 (d, 2H), 3.80 (s,
3H), and 3.71 (s, 3H).
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Preparation of Intermediate B-5

RT (LC-MS) =331 min; "HNMR (300 MHz, DMSO) &: 7.40 (d, 2H), 7.37 (d, 2H), 3.68
(s, 3H), 2.33 (s, 3H).

Preparation of Intermediate B-6

@?5/@/8\/{0)(

N,N-dimethylformamide (55 mL} and hexamethylphosphoramide (3.3 mL) were added to a
mixture of methyl 2-{4-[(2-tert-butoxy-2-oxoethyDsulfanyl]phenyl}-5-phenyl-1,3-thiazole-4-
carboxylate (1.41 g, 3.2 mmol, obtained using procedures similar to those in Example 1, Section B,
and by substituting the appropriate electrophile) and potassium iodide (3.18 g, 19.1 mmol) in a dry
flask. The resulting mixture was heated to 120°C for 6 days. The mixture was diluted with ethyl
acetate, washed with water (2 x 10 mL) and brine, and dried over magnesium sulfate. Concentration
under recuced pressure provided crude acid (1.38 g) which was used in the next step without further

purification.
Intermediate B-6 was further derivatized using a procedure similar to that of Example 1,
Section B, to give final products appearing in Table 5.
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Preparation of Intermediates B-7 and B-8

At SRt

B-7 B-§

2-{4-[(2-tert-butoxy-1-methyl-2-oxoethyl)sulfanyl]phenyl} -5-methyl-1,3-thiazole-4-
carboxylic acid (B-7) was prepared by using synthetic procedures similar to that described above for
Intermediate B-6. Acid B-7 was further derivatized using procedures similar to that in Example 1,
Section B. Ester B-8 was obtained as a side-product and was hydrolyzed using the usval procedure
10 (see Example 1, Section B) to afford the corresponding acid.

Section C - Triazoles
15 EXAMPIE 1

Preparation of 2-{[4-(5-{[(2.4-dimethylphenyl)amino]carbonyl}-1-pentyl-1 F-1.2.4-

triazol-3-yl)phenyl]sulfanyl} 2-methylpropanoic acid

\Y:j: i
s
> 7/@ >
N OH
v
i
O)\Y\I—N

20
s><[(°7<

o]

GOOH
4-[(2-tert-Butoxy-1,1-dimethyl-2-oxoethyl)sulfanylbenzoic acid
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Step 1. To a solution of 4-mercapiobenzoic acid (8.0 g, 52 mmol) in ethanol (80 mL) and distilled
water (20 mL) were added fert-butyl-2-bromo-isobutyrate (12.7 g, 57.1 mmol) and potassium
hydroxide (6.4 g, 114 mmol) under argon atmosphere. The reaction mixture was heated at 100°C
for 16 h under argon and concentrated under reduced pressure to afford a yellow solid. The
residue was diluted with distilled water (100 mL) and extracted with ethyl acetate (3 x 80 mL).
The combined extracts were filtered through silica gel and the filtrate was concentrated under
reduced pressure to yield 4-[(2-fert-butoxy-1,1-dimethyl-2-oxoethyl)sulfanyi]benzoic acid as a
white solid (12.8 g, 83%).

[o]
HN™ O
=N
EtOOC

Ethyl 3-{4-[(2-tert-butoxy-1.1-dimethyl-2-oxoethyl)sulfanyljphenyl} -
1H-1.2.4-triazole-5-carboxylate

Step 2. To a solution of 4-[{2-tert-butoxy-1,1-dimethyl-2-oxoethyl)suifanyl]benzoic acid (7.30 g,
24.8 mmol) in dry tetrahydrofuran (10 mL) were added ethyl chloroformate (3.0 mL, 32 mmol) and
triethylamine (4.4 mL, 31 mmol) at 0°C. The reaction mixture was stirred at 1t for 90 min., and then
filtered. The filtrate was treated with a solution of ethyl oxamidrazonate (see, e.g., J. Org. Chem.,
23:1931, 1958 for the preparation of this reagent) (2.95 g, 22.5 mmol) in tetrahydrofuran (2 mL}) and
the resulting mixture was stimmed at rt for 3 h and concentrated under reduced pressure to give an
orange solid. A solution of the orange crude material in carbon tetrachloride (50 mL) and acetonitrile
(30 mL) was refluxed with triphenylphosphine (10 g, 38 mmol) for 2 h. The mixture was then
allowed to cool to 1t and concentrated under reduced pressure. Purification by flash chromatography
(silica gel column, 20%-40% ethyl acetate/hexanes) afforded ethyl 3-{4-[(2-teri-butoxy-1,1-dimethyl-
2-oxoethyl)sulfanylphenyl}-1H-1,2,4-triazole-5-carboxylate as a white solid (1.8 g, 20%). 'HNMR
(CDCL) 8 8.02 (d, 2H), 7.55 (d, 2H), 4.48 (q, 2H), 1.46 (s, 6H), 1.40 (s, 9H), 1.25 (t, 3H); LC-MS
392.4 (MH"), RT = 3.36 min.
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o]
S AKX
AN o
H=
EtO0C
ethyl 3-{4-[(2-tert] -1.1-dimethyl-2-oxoethyl, henyl}-

l-pentyl-1H-1,2.4-triazole-5-carboxylate

Step 3. To a solution of ethyl 3- {4-[(2~ters-butoxy-1,1-dimethyl-2-oxoethyl)sulfanyl] phenyl}-1H-
1,2,4-triazole-5-carboxylate (0.9 g, 2.55 mmol) in N,N-dimethylformamide (10 mL) were added
sodium hydride (0.11 g, 2.81 mmol) and 1-iodopentane (0.5 mL, 3.8 mmol) at 0°C. The reaction
mixture was allowed to stir at 0°C for 30 min., and was warmed to rt over 4 h, The mixture was

10 quenched with distilled water (10 mL) and extracted with ethyl acetate (3x10 mL). The combined
extracts were washed with brine (20 mL), dried over magnesium suifate, filtered, and concentrated
under reduced pressure to afford a pale yellow oil. Purification by flash chromatography (silica
gel, 10%-20% ethyl acetate/hexanes) yielded ethyl 3-{4-[(2-ters-butoxy-1,1-dimethyl-2- .
oxoethyl)sulfanylphenyl}-1-pentyl-1H-1,2,4-triazole-5-carboxylate as a colorless oil (0.56 g,

15 59%). "HNMR (CDCL;) & 8.09 (d, 2H), 7.56 (d, 2H), 4.63 (t, 2H), 4.51 (q, 2K, 1.95-1.90 (i,
2H), 1.46 (t, 9H), 1.42 (s, 9H), 1.38-1.34 (m, 4H), 0.91 (t, 3H); LC-MS 462.3 (M+H"), RT = 4.60
min.

HOOCYN . .

Vi

N\N> <>H \
(o}

20
-pentyl-3-{4-[(1,1.4.4-tet; -2-oxopentyl)sulfanyl]phenyl}-
1H-1.2 4-triazole-5-carboxylic acid

Step 4. To a solution of ethyl 3-{4-[(2-tert-butoxy-1,1-dimethyl-2-oxoethyl)sulfanylJphenyl}-1-
25 pentyl-1H-1,2,4-triazole-5-carboxylate (0.55 g, 1.19 mmol) in ethanol (8 mL) was added IN
sodium hydroxide (2.0 mL) and the mixture was allowed to stir at rt for 4 h. The reaction mixture
was then acidified to pH 5-6 by adding 2N hydrochloric acid. The resulting mixture was partially
concentrated under reduced pressure and was extracted with dichloromethane (3 x 8 mL). The

combined extracts were washed with distilled water (10 mL) and brine (10 mL), dried over
65
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magnesium sulfate, filtered, and concentrated under reduced pressure to afford 1-pentyl-3-{4-
[(1,1,4,4-tetramethyl-2-oxopenty)sulfanyliphenyl} -1H-1,2,4-triazole-5-carboxylic acid as a
colorless oif (0.48 g, 93%). 'H NMR (CDCls)  8.04 (d, 2H), 7.56 (d, 2H), 4.18 (1, 2H), 1.96-1.91
(m, 2H), 146 (s, 6H), 1.42 (s, OH), 1.41-1.32 (m, 481), 0.91 (t, 3H); LC-MS 390.3 (M+H'-CO),
RT =3.99 min. This material was used in the next step without delay.

henyllsulfanyl}-2-methylpropanoic

Step 5. To a solution of 1-pentyl-3-{4-[(1,1,4,4-tetramethyl-2-oxopentyl)sulfanyl Jphenyi}-15-1,2,4-
triazole-S-carboxylic acid (0.025 g, 0.058 mmol) in dry dichloromethane (1 ml) were added NN-
dimethylformamide (3 drops) and oxalyl chloride (0.14 ml, 0.29 mmol). The reaction mixture was
stitred at rt for 90 min., and then concentrated under reduced pressure. The residue was treated with a
mixture of 2, 4-dimethylaniline (0.02 mL, 0.12 mmol), triethylamine (0.02 mL, 0.12 mmol), and
dimethylaminopyridine (0.002 g, 0.01 mmol) in dichloromethane (1 mL) and the reaction mixture was
stirred at 1t for 16 h. A solution of trifluoroacetic acid (0.8 mL) in dichloromethane (0.5 mL) was
introduced and the reaction mixture was stirred at rt for 4 h. The mixture was concentrated under

_ reduced pressure to afford a yellow oil. Purification by reversed phase HPLC (0-70% acetonitrile)

afforded 2-{[4-(5-{[(2,4-dimethylphenyl)aminojcarbonyl} -1-pentyl-1H-1,2,4-triazol-3-
ylphenyl]sutfanyl}-2-methylpropanoic acid as a colorless oit (0.003 g, 11%). LC-MS 481.3 M-,
RT=4.24min.
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5
™ o}
O\\\ S)<1L ><
AN o
=
EtO0C
Bthyl 3-{4-[(2-tert-butoxy-1.1-dimethyl-2-oxoethyl)sulfanyl|phenyl}-
10 1-(2-ethoxyethyl)-1H-1.2 4-triazole-5-carboxylate

Step 1. By using a synthetic route similar to that described above in Example 1, Section C, and by

substituting the appropriate electrophile, ethyl 3-{4-[(2-tert-butoxy-1,1 -dimethyl-2-oxoethyl)

sulfanyl]phenyl}~1-(2-ethoxyethyl)-17-1 2, A-riazole-5-carboxylate was prepared. LC-MS 464.3
15 (M+H), RT = 3.97 min.

sulfanyl)-2-methylpropanoate

20
Step 2. To a solution of ethyl 3»{4—[(2»rert-butoxy-1,1-dimethy1—2-oxoethy1)sulfanyl]phenyl}-l—
(Z-t:thoxyathyl)-lH»l,2,4-triazo1e-5—carbnxylate (0.67 g, 1.45 mmol) in ethanol (8 mL) was added
1N sodium hydroxide (2.0 mL} and the mixture was allowed to stir at xt for 12 h. The reaction
mixture was then acidified to pH 5-6 by adding 2N hydrochloric acid. The resulting mixture was
67
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partially concentrated under reduced pressure and was extracted with dichloromethane (3 x & mL).
The combined exiracts were washed with distilled water (10 mL) and brine (10 mL), dried over
magnesiur sulfate, filtered, and concentrated under reduced pressure to afford the de-carboxylated
product tert-butyl 2-({4-[1-(2-ethoxyethyl)-14-1,2,4-triazol-3-yl]phenyl} sul fanyl)-2-
methylpropanoate as a colorless oil (0.54 g, 86%). 'HNMR (CDCL) & 8.19 (s, 1H), 8.06 (d, 2H),
7.58 (d, 2H), 4.36 (1, 2H), 3.80 (t, 2H), 3.66 (g, 2H), 1.50 (s, 6H), 1.42 (s, 9ED), 1.18 {t, 3H); LC-
MS 392.2 (M+H"), RT = 3.45 min.

sulfany!)-2-methylpropanoic acid

Step 3. To a solution of fers-butyl 2-({4-[1-(2-ethoxyethyl)-1H-1,2,4-triazol-3-yl]phenyl} sulfanyl)-2-
methylpropancate (0.05 g, 0.13 mmol) in tetraliydrofuran (2 mL) was added n-butyllithium (0.06 mL,
0.15 mmol) at -78°C under argon and the reaction was allowed to stir at -78°C for 1 h. l’ilenyl
isocyanate (0.02 mL, 0.15 mmol) was added at -78°C and the mixture was allowed to warm to rt over
3 h. Distilled water (4 mL) was added and the mixture was extracted with ethyl acetate (3 x 4 mL).
The combined extracts were washed with brine, dried over magnesium sulfate, filtered through celite,
and concentrated under reduced pressure. The resulting residue was then treated with a solution of
trifluoroacetic acid (1.0 mL) in dichloromethane (1.0 mL) and was stirred at 1t for 2 h. The mixture
was concentrated under reduced pressure to afford a yellow oil. Purification by reversed phase HPLC
(0-70% acetonitrile) afforded 2-({4-[5-(anilinocarbonyl)-1-(2-ethoxyethyl)-1/-1,2,4-triazol-3-
yllphenyl} sulfanyl)-2-methylpropanoic acid as a colorless oil (0.004 g, 7%). LC-MS 455.1 (MH"),
RT=3.56 min.
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Section D - Pyrazoles

ol-1-yl)phenyl]sulfanyl}-2-methylpropanoic acid

$><(Ot-Bu

O

o
on, >
gy

tert-Butyl 2- {[4-[N-[tert-butoxy)carbonylamino]-N-[(tert-butoxy)carbonyl’

amino]phenyl]sulfanyl}-2-methylpropanoate

Step 1. To a chilled (-78°C) solution of fert-butyl 2-[(4-bromophenyl)sulfanyl}-2-methylpropanoate
(see Section 1 for preparation) (10.0 g, 31.4 mmol) in anhydrous tetrahydrofuran (70 mL) was added a
1.6 M solution of #-butyl lithium in tetrahydrofiran (22 mL, 13.8 mmol) dropwise (ca. 6 min.).
Stirring was continued for another 10 min., and a solution of di-fert-butyl azodicarboxylate (7.94 g,
34.5 mmol) in tetrahydrofuran (30 mL) was added in several portions at—78°C. The resuiting solution
was stirred for 15 min., and acetic acid (1.4 mL, 34.5 mmol) was added. The mixture was warmed to
1t, and water (30 mL) and ether (100 mL) were added. The layers were separated and the organic
layer was washed with brine, dried (MgSOy), filtered, and concentrated. The crude material was
purified by flash chromatography (silica gel, 20% ethyl acetate/hexane) to give ters-butyl 2-{[4-[N-
[tert-butoxy)carbonylamino]-N-[(fert-butoxy)carbonyl]amino]phenyljsul fanyl}-2-methylpropanoate
(4.2g, 8.7mmol) as a light yellow oil, "H-NMR (CDCl,, 400MHz)  1.39 (m, 15 H), 1.48 (s, 18 I),
7.33-7.45 (m, 4 H).
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3 QSXO‘LK
EtO)\S%OH

Ethyl 1-{4-[(2-tert-butoxy-1.1-dimethyl-2-oxoethylsulfanyijphenyl }-5-
hydroxy-4-methyi-1H-pyrazole-3-carboxylate

Step 2. Diethyl oxalpropionate (2.64 mL, 14.0 mmol) was added to a solution of fert-butyl 2-{[4-[N-
[ters-butoxy)carbonylamino]-N-[(ter-butoxy)carbonyl]amino}phenyl]sulfanyl }-2-methylpropanocate
(4.7 g,9.75 mmol), hydrochloric acid (4.0 M in dioxane, 7.0 ml, 28.0 mmol) in acetonitrile (150 mL)
at1t. The reaction mixture was stirred at 40°C for 3 hr. Water (30 mL) and ethyl acetate (70 mL)

10 were added and the layers were separated. The aqueous layer was extracted with ethyl acetate (3 x}
and the combined organic layers were dried (magnesium sulfate) and concentrated. The crude
material was purified by flash chromatography (silica gel, 30%-50% ethyl acetate/hexane) to obtain
ethyl 1-{4-[(2-fert-butoxy-1,1-dimethyl-2-oxoethyl)sulfanyl]phenyl} -5-hydroxy-4-methyl-1 H-
pyrazole-3-carboxylate (350 mg, 0.83 mmol) as a light yellow solid. 'H-NMR (CDCly, 400MHz) &

15 1.34 (t, 3K, 138 (s, 6K, 1.39 (s, 9H), 2.09 (s, 3H), 4.33-4.45 (m, 2H), 7.46 (d, 2H), 7.64 (m, 2F]).
LC-MS 3652 (MHH)".

20 phenyl}-4-methyl-1H-pyrazole-3-carboxylate

Step 3. A solution of ethyl 1-{4-[(2-fert-butoxy-1,1-dimethyl-2-oxoethyDsulfanylJphenyl }-5-
hydroxy-4-methyl-1H-pyrazole-3-carboxylate (350 mg, 0.83 mmol), #-butanol (381 L, 4.15 mmol),
tributylphosphine (410 pL, 1.66 mmol), and 1,1’<(azodicarbonyl)-dipiperidine (419 mg, 1.66 mmol)
25 in toluene (20 ml) was heated at 80°C for 15 h. The mixture was concentrated and the residue was
purified by flash chromatography (silica gel, 20% ethyl acetate/hexane) to obtain ethyl 5-butoxy-1-{4-
[(2-fert-butoxy-1,1-dimethyl-2-oxoethyl)sulfanyl]phenyl} -4-methyl-1¥-pyrazole-3-carboxylate (300
70
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mg, 0.63 mmol) a5 a white solid. "H-NMR (CDCls, 400MHz) 5 0.80 (5 3H), 1.30-1.45 (m, 20 ),

1:56—1.65 (m, 2H), 2.19 (s, 3H), 3.84 (t, 210, 4.35 (g, 2H), 7.50 (d, 2H), 7.63 (d, 2H). LC-MS 4773
(M)

1H:pyrazole-3-cerboxylic acid

10 Step 4. To a solution of ethyl 5-butoxy-1 -{4-[(2-terr-butoxy-1, 1-dimethyl-2-oxoethyl)
sulfany!]phenyl} -4-methyl-1H-pyrazole-3-carboxylate in tetrahydrofuran (5 ml) and methanol (3 ml)
was added 1.89 mL of a 1M aqueous solution of sodium. hydroxide. The resulting mixture was stirred
at 25°C for 15 h. The mixture was partially concentrated under reduced pressure and the pH of the
aqueous residue was adjusted to 7 by adding 2 N hydrochloric acid. It was then extracted with ethyl

15 acetate (3 x 10 mL). The combined organic layers were dried and concentrated to give 5-butoxy-1-
{4-[(2-tert-butoxy-1, 1-dimethyl—2—oxoethyl)sulfanyl]phenyl}—4-methyl»1 H-pyrazole-3-carboxylic
acid (288 mg, 0.64 mmol) as a white solid, It was used in the next step without purification.
20
Dphenyl]sulfanyl}-2-methylpropanoic acid
Step 5. To a solution of S-butoxy-1- {4-{(2-tert-butoxy-1, 1-dimethyl-2-oxoethyDsulfanyl] phenyl}-4-
25

methyl-1H-pyrazole-3-carboxylic acid (290 mg, 0.65 mmol) in dichloromethane (4 mL), was added 2
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M oxalyl chloride (972 pl, 1.95 mmol) dropwise under argon. Dimethylformamide (1 drop) was
added and the reaction mixture was stirred at 1t for 30 min. The mixture was concentrated under
reduced pressure and the residue was dissolved in dichloromethane (SmL). 2,4-Dimethylphenyl-
amine (121 mL, 0.97 mmol) and triethylamine (135 mL, 0.97 mmol) were added and the reaction
mixture was stirred for 15 hat rt. The reaction mixture was concentrated and the residue was purified
by flash chromatography (silica gel, 15% ethyl acetate/hexane) to give tert-butyl 2-{[4-(5 -butoxy-3-
{| [(2,4-dimeﬂlylpheny1)amino]carbony]}-4-maﬂ.\yl~1H-pyrazol—1—yI)phenyl]qufanyl}-2—
methylpropanoate (300 mg, 0.54 mmol) as a yellow oil, The oil was then dissolved in 50:5 0
trifluoroacetic acid/dichloromethane (20 mL) and the mixture was stirred at 1t for 3 h. The reaction
mixture was concentrated and the residue was purified by flash chromatography (silica gel, 20% ethyl
acetate/hexane) to give 2-{[4-(5-butoxy-3-{ [(2.,4-dimethylphenylamino]carbonyl} -4-methyl-1H-
pyrazol-1-yljphenyl]sulfanyl}-2-methylpropanoic acid (260.6 mg, 0.53 mmol) as a white solid. 'H-
NMR (CDCL, 400MFIz) 5 0.84 (£, 3H), 1.30—1.38 (m, 2 H), 1.50 (s, 6H), 1.56-1.64 (m, 2H), 2.25 (s,
38D, 2.27 (5, 3H), 2.28 s, 3H), 3.94 (t, 2H), 7.00 (d, 1H), 7.01 (s, 1H), 7.53 (d, 1H), 7.58 (d, 2H), 7.70
(d, 26D, 8.75 (5, 1H). LC-MS 496.22 (M+H)".

Compounds of the invention of the Formulae (Ta)- (Ie), are further illustrated in Tables 1-11
wherein Z, Rl-l, Rl-2, Rl-3’ Rj, R4, RS’ Rirl’ R&l, R(rl’ R7«3, Rlﬂ} R“‘l’ RIZ) RlG—l, RW, RZJ-I-I, R27, RZE are
as defined for Formulae (Ta)- (Te) hereinabove. The nomenclature of the compounds illustrated in
Tables 1-11 is described in Table 12.
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Compounds of the Formulae (Ia)-(le), as depicted in Tables 1-11, were prepared using

synthetic routes similar to that described in the Examples (Sections A, B, C and D) and by substituting

5 the appropriate readily-available starting materials, or the intermediates described within,
TABLE1
S._COOR™
N R?
. \ 3
R&1 N‘R4R
R5
10
Entry R R R R R | R™ LC-IiIIS
No. (MHY", RT
N
1 I_)—NH-~ H | X~ | B | B | B | 401,306
S
N=
2 @‘NH‘E— H | B~~~ | "B | 85 | H | 431,25
3
3 H | : H H | 488.1,3.63
S |7 o [ oo |
4 @_NH_g_ H | X~~~ | =1 H | H | 4801,3.59
F
s /@fNH*E* H | 2~~~ | H | H | 501,32
F
NH—§—
6 H NN H H H | 466.1,3.19
7 NH-§— H | A~~~ | B | B | B | 401,36
8 @*NHVE— H | 2>~~~ | 5 | 85 | 5 | 421,33
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Entry RS R R R | rR™ LC-mS
No. (M+H)*, RT
9 6’“”‘5‘ S~ | B | B | H | 450435
ci
. \_/ NH-§— NN H " H | 482,378
=0
1 @—NH~§— N~ | ' | m | or | sk
/
—0
1 @Hg S U H | B | B | s364371
13 Q—NH—§~ AN~ | m | B | B | 4804336
/
" @NH»§~ M | B | B | B | 4663343
N
15 ©i\>—NH-§— AN~ | = H | H | 4923,277
NH
N
Clymr
N
16 SN H H H 582.4,2.95
17 NH-§— NS | H | B | H | sead 426
5=
18 QvNH—é— SN~ | BE | B | B | s122370

|

74

JP 2005-507932 A 2005.3.24



L W |
[ e T e T e Y e R e |
L T e T e T e T e T e O e T e T e B e B e T e T e B |

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

WO 03/037332 PCT/US02/32895
Entry R s LC-MS
No. (M+H)*, RT
1 H H 480.4,2.81
% H H 459.4,2.36
b H H 444.5,2.78
n H H 520.0,4.22
% H H 610.2,4.30
H H H 506.4,2.69
2 H H $589.3,3.46
26 H 530.0.3.91
= H ‘ 348,255
= H ) 494.1,3.48
» H | 4623,231
30

31

377.1,2.55
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[ Entry RS RS Rt I~ R | rR™ LC-Ms
No. (M+H)", RT
32 H AN H H H | 5422387
NH-§—
0.
33 ©/ \©\ H NN H H H 544.2,4.00
NH-§— ﬁ

34 OZN%Q—NH—%— H B N N H i H | 4972,3.62
35 H X3S | B | & | 8 | ss3s8

NH-§—
36 N-§— H NN H H H | 5403,354
37 @‘N""\‘ Mg ( H | X"~ | =u ‘ H ' H | 4672,306

VAR

8 | Q N~< >—NH»— H | A~ | B | B | ¥ | s37230

[

H | X 1,4
39 02N~©~NH—§~ AN | ow H | H | 5311411
e ,

40 O H | S " | B | °H | 527230

N N
41 d - H | 2Sos H H H | 5353,246
42 J N ON§- H | 2SN~ ) H H | H | 5213317

7/

E
43 NH-§— H NN | om H H | 4842,3.83

7%
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LC-MS
{M+H)*, RT

4922,3.14

458.3,3.29

506.1,3.52

OCH;
%N-@Nﬂ-gf L 527,403

542.2,3.70

el Il

. O N 547.2,4.06

o Ol [ [ =
H ONH_g_ .... 472.3,3.43
i

4303 2,61
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(304)
WO 03/037332 PCT/US02/32895
Entry R™ RS R* R R? R™ LC-R.IIS
No. (M+HY', RT
56 D /NH“E— H ZONNS H H H | 4302,3.06
57 <>N—§— B | 2~~~ | m | m | B | 4162266
58 /—@-NH—g— H | X~~~ | H | B | B | 4802537
N-§—
59 H NN H H H | 4922,307
NH-$-
60 H SN H H H | 492.1,341
61 >—NH—§— H EONN H H H | 4182,282
NH-§—
62 \//\/ H | A2~~~ | = H | H | 462,315
63 N~ NH-§— H NN H H H | 4342,270
64 +NH7§~ H | X"~ | H® H | H | 422,30
65 ‘\N-g— " NN H H H | 4322,2.64
7
66 < ONHA- H N N H H H | 4322,301
9
HN
LA
67 N H SN H H H | 5903,278
X
68 HNE ENCN? H AN~ | H H H | 5763,2.67
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Entry Rﬁ-‘l R5 R4 RS RZ R1-3 LC-I\:IS
No. (M+H)", RT
/ (O
69 O} ENCN?* H | 2~~~ | B | B | B | 50329
O
70 d H XN~ | H H H | 5493,247
7 CH, H H H | 4506,393
NH-§— } butyl e
T
) OCH,CH; CH, H H H 405.0,2.83
butyl
c.
K @NHQ— CH | A~ | B | B | H | 514639
74 Q—NH—E— CH | XSS H H |'H | 514735
Cl
7 @—NHﬁ— o | e~ | E H H | 5106372
—0
7% @NH—g— CH | A~~~ | H H H | 4982,391
F
77 §L:§7NH—§A | A~ | B | B | H | 5082387
o=
78 QNH{W CH | A~ i H H | 506,339
79 ?:@ﬂw'g_ CH | A~~~ | H | H | H | 510535
d
7
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’TE"'TV R% RS R* R® R? R'3 LC-I:IIS
No. (M+H)*, RT
80 Br@—NHé_ CH | X~~~ | H H H | 5588,4.04
81 FSCO—NH-§~ CH | AN~ | B | B | B | 640
8 QNH»E CHy | XN~ | H | H | H | 5147,406
ci
83 @—NH@— C | X~ | B | B | B | 494239
F
84 F—@—NH—% g | S | H | B | B | 502438
85 N CHy | Ao~ H H H | 4944,3.83
\_/
86 NH-§— o | AN H H H | 4944,380
87 <\:/>-N|+§~ CH | X"~~~ | H H H | 4663,3.66
88 CH; NN H H H 494.4,3.76
NH-§—
F

89 QNHE CHy | 3"~ | H | H | H | 493,403
%0 Cé»NH@ CHy | A | H | H | B | 4044354
91 @NH—E— CHy, | o~ H H H | 4803,3.75
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Entry e R R | R | RS LC~I:IIS
No. (M+H)", RT
€] f
92 cH | S~ o H H | 5342,435
C]—C}—NH—E- B
<]
” C}‘NH-EA CHy | BN~ | H | H | H | 5002401
% s -4~ CH | XN ) H H | H | 4763270
s
95 <:>—N H-§- CHy | 2SN H H H | 4723,328
E
96 /©/\ NH-§— cHy | SN H H H | 5163,340
F
NH-{—
97 cHy, | 2NN H H H | 485,337
98 GN,g_ cH | SN H i H | 4943,2.85
&y
99 {0 N-- cH | SN H H H | 4584,2.69
N ]
100 —N N CHy | S H u H | 4735235
_/
VAR
101 g N4 o | B~~~ | B | B | H | 4604,260
/
Br
102 CHy | XS~ H H H | 620,436
Br NH-§— s |
-
103 OCH,CHy cm | SN H H 475.3,3.36
butyl
104 o <:§ NH cH | SN H H H | 5142,397
105 E <:§ NH— cHy | AN q H H | 498.2,3.67
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Ent LCms
r ry R R® R R® R? R™ )
No. (M+H)*, RT
7
106 CH30_©_NH_§_ cH | >~~~ | 5 | B | H | 502350
107 AQNH—§~ CHy | >~~~ | m | m | H | 582360
108 /—@NM_ CHy | A~ | H | B | B | 442,384
e}
109 %@q«.@- o B D N N H " H | 508.1,3.54
110 >—@NH-§— CHy | A~~~ | H | H | H | 508239%
=
1 oH CH | A~~~ | B | u 4472,2.93
butyl
112 \Q—NH—E o | S~ el | B | B | 5223364
/
113 Q—NH{ — CH; | Ao~~~ | ® | cm | H | 523,37
4 >—©—NH—§— CH; Band B | B | B | 492,350
[e}
115 %@—NH-?— CH; P ad H H H | 4961,3.01
116 F30‘©—NH—§— CH, R atd " H | H | 521,35
117 ﬁm—ﬁ— CHy BN H | H | H | 4962314
\
0
118 QNHVE_ CH; Rard H H H | 4982,296
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| Entry R R’ R* R| R g | LOMS
No. (MHH)*, RT
119 @NHg CH; BNy H H | H | 482,340
F
120 C}NH—E— | BNy B | B | B | s021,356
cl
121 /OQNH"E" CH, N H H H | 4983,3.01
O NH“g_ N s .
122 d CH,3 o H H H | 498.1,2.99
d
123 @-NHé— | BNy B | v | n | 423z
124 —@NH—E— CH: e d H H H | 4822330
125 dw»? CH, N7 H H H | 4822323
126 §i§—NH~§ cHy N H u H | 4822,334
127 dNH_E_ CH; N H H H | 468.1,3.18
128 @vNH—E— CH; N H [ H | ® | 4501308
F

129 CH, BN H H H | 486.1,346

z
I
e
|
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Entry R® R R* R R? R"™ LC-Ms
No. (M+H)", RT
130 @N_g_ CH; el H H H | 4822,250
CHj
F
.
131 CH. p / H H H | 490.1,3.
ot ] 7 =
]
32 C}NH@_ B | BN H | B | B | 52138
F
133 /©/\NH—§~ CHy ¥ H | B | B | 5042208
F
/N N
134 s M- CHs N H H H | 4642,232
—/
N
135 @[ S—NH-$— CH, EVard H H H | 4943,235
NH
136 QNH—E— CH; Rand H H H 460.3,2.85
137 —N  NH4- CH, RVavd H H H | 4612,182
s/
/N N
138 g Ni4- CH, PN H H H | 4482,2.10
139 Cé—m-é— CHy N H H H | 4822,3.0¢
Ci
140 H. p 4 H H H | 521,386
C|©~NH—§— CH o ’
141 /—Q‘NH@* CH; Eavd H H H | 482.1,339
142 {0 N CH, Bad H H H | 4462,223
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Entry R RS R R? R™ LC—I\:IS
No. (M#H)", RT
H, RYad H | H | 5026347
13 CHCé‘NH-% B | o
3 4 H H | 4865,3.18
145 —Q—NH-é— CH; ad H H | 4966,3.17
N / t o4
146 OCH,CH; CH; "o H put 419.6,3.
1=
147 OH CH, ard " - 4492,2.64
148 «C%NH@— CH, | o H | H | 5102324
cl
149 cH | AN H H | 5163,3.50
NH-§—
- H | H | 562136
150 Br@*NHéf cHy | Ao
SN H H | 562,356
151 CI—@*NH—E* cHy | Y o
5 K - H | H | 5002327
152 F@NH_% o | Ao
153 QNH»% cHy | Ao B | H | 5122332
—0
154 >—®—NH—§— s | Ao H H | 5102,3.57
155 Fsc@NH—ﬁ- a | A~ B | H | 5362362
85
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Entry R™ R’ R* R R? R"? LC—IYIS
No. (M+H)', RT
NH-§—
156 - CHy | AN H H H | 498.2,3.19
-0
157 /—Q—NH—E— | ANNg” | OH | B | H | 4963340
ci
<:S - 2,3,
158 ol NH-— CH; | Ao H | H | H | 536239
159 diH-g- G | B~o” | H | H | H | 4962326
160 NH-§— CH, | oo~ | H | H | H | 4962337
.
161 OCH4 H | &~~~ | 5 | ®u 447.1,3.64
butyl
t
162 T H| X~~~ | 1 | =& 536.6,4.45
\ / . buiyl
= ~ A~
163 NH-i— | o H | H | H | 495,339
\_#
164 QNHéA ol | Yoo~ | B | B | B | w6534
165 <\\i§vNH-§— | Yoo~ | H H | H | 495,333
166 {%NH@— | WS | H H | B | 5105327
167 /—@NH‘E— ol | Yoo | B | B | B | 966346
Ci
168 cH | Y~ | B | H | H | 5366397
CIONH—é— s | ¥ o
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Entry . " " = | | R LC-IYIS
No. (M+H)", RT

+

169 OCH,CH; CH | o™ H H b 477.6,3.05
170 <:§ NH— CH; ‘f/\o@ H | H | H | 5M5366
171 C;»NHé— CH; \;;\/\O/@ H | H | H | 51537

/

172 @—NH{— CH; :;\/\OQ H H H | 5445,3.60
173 QNH-} CH: | e~ o@ H | B | H | 5585354
174 /—QNH—§~ CHy | s, o/© B | B | B | 545372

g i
H | H | 584641
1 C"@*NHQ* CHy | g H ,4.17
176 C]GNH_% cH | C /\/\( H H H | 5282,4.06
177 F4C§—NH—§— CHy | - W H H H | 5121,3.78
178 CH@@NH@— CH; W H | H | H | 5243360
179 Fac—@NH-é— CcH, 7}%«/\( H | H | H | 581,408
H-i—
180 Q—N § cH, EHW H | B | B | 510336
-0
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(314)
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Entry R R® % R R? R™ LC-I:ﬂS
No. (M+H)', RT

e
181 {j}NH-gf cH 27/\/\( H | B | H | 528240
182 CH30A®—NH75— CH, gﬁ/\/ﬁ/ H | B | B | 52236
183 | >—©—NH—§— CH, E%/\/Y B | B | B | 22540
184 4§i§»N H-— CH, l/\/W/ E | B | B | 524590
185 Q—NH»é— cH, E%W H H | H | 5282413

ci
N
o
186 QNH% CH; ﬁ’i\ﬁ/ E | 5B | B | 544348
K - B

187 CH. : H | B 5842, 491

CI@NH—E— : /\/\( butyl

=
188 OCHCH, CcH, 5%/\/\( H | B 893,347
butyl

189 om |k | m | B | smian

Br NH-§— s e
190 am | YN 5 | B | o | sz

cl NH-§— s o
he {;’ an | g | m | B | sw2as

F NH-§— 3 o2
192 o | TN m H | H | 522,369

0 NH-§— s e

/

- /\/\/\
193 F@@NH@— o | 7% | B | B | s81,412
88
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(315)

WO 03/037332 PCT/US02/32895
LC-MS
Entry RS R R R R R™ "
No. (M+H)", RT
5= .
PN NN
194 QvNH—E# cmy | 7 H | H | H | 5242,39
2 BN VN
195 QNH : om | 7% H | B | B | 5102370
—0
2NN
196 >—@NH—§~ a, | % H | H | B | 52236
Q PN
197 )X_Q—NH{- CH; H H H 522.2,3.63
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TABLE 2
OXCOOH
AT
Entry o CmS
No. (M+H)", RT (min)
198 @NH—%— 14362,2.87
199 <:§ NH-— 4643,3.05
200 QNH—% 4643,3.08
E
201 <:§ 2,3,
. e 4722,3.13
202 /—QvNH—g— 4643,313

%0
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Entry No. LC-Ms
(M+H)", RT (min)
n ‘<\\j/>7NH>§— ok 2

o
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WO 03/037332 PCT/US02/32895
TABLE 4
COOH
QN
R‘}'TSLN
R® KQ

Entry N R R Le-ms
ni 0.

" ! 2 (M+HY', RT (min)
206 QNH—E— H 466.4,2.95
207 H 516.0, 368

NH-§—
3
/
208 QNH-g— H 492.2, 367
209 @_NH_g_ H 474.3,3.38
210 QNH—;— H 488.2,353
211 @NH—E— H 4602,3.27
212 —Q\NH{ H 502.7,3.33
213 QNH{— H 504.7, 3.71
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WO 03/037332

(319)
PCT/US02/32895
Entry N R R LCMS
iy e ! 2 (M+H)", RT (min)
5=
214 @—NH—§~ H 520.6, 3.64
i »
Ci
215 R 4943,3.83
i
216 N H 452.9, 2.67
217 ﬁ@NHrg— CH, 502.8, 3.60
218 ~©—NH—§— CH, { 502.8, 3.64
219 P@NH_E_ CHy J 518.8, 3.35
220 OL NH-§— CHy 518.8,3.38
d
221 ! >\®7NH'§7 CHy 516.8,3.80 1
222 ‘ CHs

516.8, 3.84
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(320)

WO 03/037332 PCT/US02/32895
TABLES
RZ
R 2 COOR™
1-2
I} N R R
RET N\
R5-1
e CMS
g R R R | R | RM | R RT| Z | ) RT
i {rin)
223 /—Q—NH%* H H Aol Me | Me | H | s | 5081432
24 |Q N NH- |y H H | Me | Me | H | s | 5602364
225 @—NH—% H H H | Me | Me | B | s | 4751408
VRN
226 g N4 H H H | Me | Me | H | s | 4601313
/
227 @—NH-§~ H H H | Me | Me | B | s | 5031428
NH—§—
228 H H H | Me | Me | H | s | 489,386
229 —N N H H H | Me | Mo | H | S | 4821,235
—/
230 >—®N HE— H H Ho| Me | Me | H | s | 5172427
231 C|<©—NH—§— H H H | Me | Me | H | s | 5000412
232 /o«@—mﬁ— H H H H H | H | s | 4770350
233 /—Q—N H4— H H | H H | H | KW |s | 45039
%
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(321)

WO 03/037332 PCT/US02/32895
o LcTs
N
. ry R R R R™ R R™ z (M+H)', RT
0.
{min)
234 mONH—é— H H H | Ho| B s | 480939
H-
25 QN NHE— 1w H Wl W | H|s | s2132
TFA
236 ca@—N HE— H H H H H | s | 5149408
237 ﬂ,‘@”“‘é_ H H H | Me | M | s | 51,348
FA
238 FONH_g_ H H H Me | H | 8 | 4790,386
239 ca—@—NH—é— H H H | Me | H | s | 5289416
240 /o—@—NH—E— H H H | Me | H | s | 4910378
241 /—@7NH-§— H H H | Me | H | s | 4890410
242 CI@NH—%— H H M | Me | H | s | 4949408
243 /—Q—NH—g— cl H Me | Me | H | O | 5210,430
244 F@/NH—E— c H Me | Me | H | O | 5110408
245 CF3<<\:/>7NH~§~ cl H Me | Me | H | O | 5609436
246 /o@-N HE—- a | H Me | Me | H | O | 520,397
247 O’@NH’E_ c | w Me | Me | H | 0| 550,476
us [N NH=| o | oh Me | Me | H | O | 5781304
TFA
249 c[—@m H3— cl H Me | Me | H | O | 5269430
95
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- LCms

N

N i R R R® R | RY | R® R | z | ny,RT

0.
{min)
250 @NH—E— cl H H Me | Me | H | 0 | 5210420
ai
251 e | H | H | M | M | H|oO| 562845
m—{:}ww% A
252 /—Q-NH—% H H | H | Me | Me | H | O] 4872400
253 ca~©~m—|—§— H H H | Me | Me | H | 0| 5724, 4407‘4
254 F-@»m—r% H H H | Me | Me | H | 0| 4771377
255 /OONH-é— H H H Me | Me | H | 0| 4891366
256 Q‘@‘NH'g‘ H Ho| Me | Mo | 0| o | ss012440
257 | Q ,N‘@NH'E‘ H H ol Me | Me | H | o 5233
TFA
258 /—@NH-g— OMe H [ Me | Me | H ( S | 5330,423
e
250 CFa@—NH-E— oMe Ho| Me | Me | H|s ’ 5230, 400
260 F-@NH-E— OMe H ol Me | Me | H |5 l 5729, 428
261 /O—QNH—é— OMe H ( Me | Me | H | s ' 5350, 391
262 O—@NH—§— oMe | H | H 4 Me | Me | H | s ) 587.1, 4.68
63 | QN NH-E= 1 o H | Me [ Me | 1 |s | 501360
TFA

264 m—QNH—é- OMe H | Me [ Me | 0| s | se8942
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WO 03/037332 PCT/US02/32895
ent LCws

N id R* R* R R? R™ | R™ |R™ | 2z (M+H)", RT

0.

{min}

265 zi> NH— OMe | H H | Me | Me | H | 5 | 5330422

Cl
266 = oMe | H H | Me | Me | H | s | 5720444
o ) NH4-
267 Wl H Me | H | Me | Me | H [ s | 5172423
o N NH-§—
268 / H | Me | H | Me | Me | H | s | 5743360
TFA

269 ca@mu—é— H | Me | H | Me | Me | H | s | s57.1,428

270 /O@‘NH—§~ H | Me | H | Me | Me | H |8 | 5191380

271 F4©7NH-§* H | Me | H | Me | Me | H | S | 507.1,400

272 O—Q_N W=l w e | v | we | e | H | s | sraam

273 /—@NH—g— Me | H H | Me | Me | H |8 | 517.0,436

274 | QN N | e | w H | Me | Me | H | s | 5743362

TFA

275 cF3©—NH—§— Me | H H | Me | Me | H | s | 5569,442

276,

)

NH-§— Me | H H | Me | Me | H | 8 | 5190405

Me H s 507.0,4.15

N
3
-n
=z
T
W
|
=
5
T
I
=
5

278 O—@NH"E_ Me | H | H | Me | Me | H | s | 5710482

279 Me Me H 8 522.9,4.36

Q
z
I
e
i
F
I
T
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WO 03/037332 PCT/US02/32895
. LS
N Y RE R R R R™ R? | g 2 (Y, RT
o {min)
280 /—@NH-g- a H H | Me [ Me | H | S | 5369444
4 \ T
o [O N N o | h | ok ke | e || s 594.1,3.79
TFA
262 CFa’@—NH»é— c H H | Me | Me | H | S | 5769453
283 /O@—NH»§~ al H H | Me | Me | H | s | 5389411
284 F \ﬁ/ NH-§— a H H | Me | M | H | s | 5269420
285 O‘@'NH’E‘ o | H | H [ Me | Mo | H|s | 500948
286 m@—NH—E— cl H H | Me | Me | H | s | 5420437
(o]
287 cl H | H | Me | Me | H |5 | 5763465
cl NH-§—
288 /—Q-N HA4— Me | Me | H | Me | Me | H | s | 5884376
20 | Q ,N‘@'NH’E* Me | Me | H | Me | Me | R | s | 5314445
TFA
290 CF3~©/NH—§— Me | Me H Me | Me | H | 8 | 5713452
201 /oONH-g— Me | Me | H | Me | Me | H | 5 | 5335414
292 FONH—g— Me | Me | H | Me | Me | H | s | 5214423
203 Q_ONH'E_ Me | Me | H | Me | Me | H | s | so54404
204 MeO H H Me | H | H |s | 4000331
205 MeO H H Me | H [ Me| s | 4130300
98
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(325)

WO 03/037332 PCT/US02/32895
LC-MS
Ent
Now R R | R | R | RM | R |[R®| z | (MH),RT
: (min)
296 MeQ H H H H H H | s 413.1,2.94
s
207 MeO H H H H H s 442.1,3.95
butyl
1-
298 MeO H H H Me H s 456.1,4.15
butyl
299 HO H H H Me H H | s
300 HO H H H H H H | s 372.0,2.81
99
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WO 03/037332 PCT/US02/32895

LC-MS
miz, RT (min)

€]
301
C}NH@* 507.0,4.33
302 @Nf@‘ 491.0,4.27
=

Entry No. R™
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—

(327)
‘WO 03/037332 PCT/US02/32895
TABLE7
s><c00R7'a
R
\ N\Rm
R11-1 o
Entry R R R™ R™3 LC-ms
No. miz, RT (min)
303 s N§- H | 2o~ | H 462.3, 2.64
/
304 —N N H | A~ | H 4592, 2.16
—/
305 Q—NH_g- H }7:\/\/ H 480.4, 2.96
306 <:§ NH-4— H FONS H 4804, 3.04
307 /—Q—NH—E— H | 2~~~ | H 480.3,3.19
308 NH-§~ H | A~~~ | H 480.3, 3.04
309 @—NH—é— H | 3~~~ | n 452.2,2.97
OCH,
310 CHsO‘@NHfE— H | B>~ | n 5124,2.94
B
311 @,\?— NHE- | A~ | H 506.3, 2.82
!
o=
312 NH-§— H | B~~~ | H 512.2,3.04
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(328)

WO 03/037332 PCT/US02/32895
Entry R R2 R R™ LC-MS )
No. m/z, RT (min)
&
313 | gl N N-§ H NN H 5894, 3.23
L/
314 @—NH{— H 2NN H 466.3, 2.94
315 @—NH{— CHs oy H 482.2, 267
316 <:§ NHj— | CHe Ny H 4822, 2,57
317 dmﬁ_ CHs R H 482.2,253
318 C}NH—EA CHs o H 4822, 2.57
= K 4 468.2, 2.
319 o CHy R H 68.2, 2.44
320 @—NH~§— CHy | ¥ H 454.2, 2.44
F
321 QNHg_ CHs R H 486.2, 2.56
o N NH-§ N ~
322 ) CHs o H 539.3,2.29
F
N s
323 FGNH{_ CH, g H 480.2, 2.49
Ci
* @NH—E— CHy | XN H 4881, 252
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(329)
WO 03/037332 PCT/US02/32895
Entry R R™ R R73 LC-Ms
No, miz, RT (min)
Ci
325 K ' H 1, 2.59
C|~©‘NH—§— CHs N0 5221, 2.5
326 /—ONH—é— CHs ated H 4822, 250
5
327 /©/\N W= | coHy | g H 504.3, 2.50
F
328 ¢ N CH, R and H 446.3,2.27
N N
320 —N N CHs N H 461.3,1.78
VAR N
330 0 N¥- CHy v d H 448.3,2.09
7N\ N
331 s Ni- CHs pvard H 464.2,2.26
332 QNH—g— CHy | ¥ H 460.3, 243
333 OH CHy P ad H 393.2,2.26
H 544.3
334 CHsy e H -
Spe
335 NH-- CHs, Facd H 530.3, 2.71
HNE
336 ©ij CHs Ny H 508.3, 2.63
1=
337 5 /© 6,3
OCH;CHs CH: | yi~g bt 494.6,3.74

103
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(330)

WO 03/037332 PCT/US02/32895
TABLE §
1-3
[ N SXCOOR
New F
HN
R&2—§_Q\/N
LCMS
Entry No. R* R™ N .
(M+H)", RT (min)

oF

338 @J H 538.3, 3.61
o

339 Q_/ t-buty] 482.3,3.63

104
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(331)

WO 03/037332 PCT/US02/32895
TABLE 9
SXCOOH
RN _N
R161
Entry No. R R"” LC-MS

(M+H)", RT (min)

340 @NH{— BN

481.3,4.24

341 » @NH-g— A0

455.1, 3.56
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WO 03/037332

TABLE 10

Q
RZ11_

N,
P
H

N
o]

O

s
%—COOH

Entry RZM LCMS
No. (M+H)", RT (min)
3
342 504.2, 2.
FO% 04,2, 2.89
343 —@E- 496.2,2.89
MeO
344 Was 566.2, 3.16
FoC
MeO
345 @g- 528.2,2.80
MeO
346 AC%E 5102, 3,84
347 /*@g» 496.2,3.97
348 t}é- 496.2,3.75
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(333)

PCT/US02/32895

WO 03/037332
TABLE 11
28
R IN\
>—< :}—S O
R?’ S >—4
Me OH
Entry R R LC-MS
No. (M+H)*, RT (min)

349 H @— g

342.1,340
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(334)

WO 03/037332 PCT/US02/32895
IABLE 12
NOMENCLATURE
Entry .
Structures IUPAC hame
No.
Q
H,C%L oH
CH,
CH, 2-methyl-2-[(4-{1-pentyl-4-[(1,3,4-
1 thiadiazol-2-ytamino)carbonyl]-1H-
Nf imidazol-2-yl}phenyl)sulfanyl]propanocic
H acid
Q N
=y
S
[
ne o,
2-methyl-2-[(4-{1-pentyl-4-[(3-
2 JN pyridinylamino)carbonyl]-1H-imidazol-2-
N,
f yl}phenyl)sulfanyl]propanoic acid
o7 NH
7
N
[9]
H,C, oH
)
CHs CH,
2-{[4-(4-{[(24-
difluorophenylyamino]carbonyl}-1-
3 Ng /N pentyl-1H-imidazol-2-
r yl)phenyljsuifanyl}-2-methylpropanoic
o R acid
E

108
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(335)

WO 03/037332 PCT/US02/32895
Enti
id Structures IUPAC name
No.
[¢}
HQCQ\ oH
GH, oH,
2-{[4-(4-{[(2.4-
dimethylphenylyamino]carbonyl}-1-
4 o /N pentyl-1H-imidazol-2-
yl)phenylJsulfanyi}-2-methylpropanoic
o7 TNH -
? CH, acid
CH,
OH
CH oy 2-{[4-(4-{[(2.4-
(V difluorobenzyl)aminoJcarbonyl}-1-
5 N pentyl-1H-imidazol-2-
“/f yl)phenyl]sulfanyl}-2-methylpropanoic
o i F acid
\—<\ >—F
e &
-
AT 2-[(4-{4-[(benzylamino)carbonyl]-1-
s g pentyl-1H-imidazol-2-
//"' yl}phenyl)sulfanyl}-2-methylpropanoic
i“ acid
-0
e 9
;%LDH
O on 2-{[4-(4-{[(2,5-
dimethylphenyl)amino]carbonyf}-1-
7 R, N pentyl-1H-imidazol-2-
g HG yl)phenyl]sulfanyl}-2-methylpropanoic
o \{2 acid
CH,

109
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(336)

WO 03/037332 PCT/US02/32895
Entry
Structures IUPAC name
No.
[}
e Moy
s cH, O
g 2-({4-[4-(anilinocarbonyl)-1-pentyl-1H-
8 N imidazol-2-yljphenyl}sulfanyl)-2-
// methylpropanoic acid
¢}
O
H3C>(ﬁ\
OH
CHy _CH, 2-{[4-(4-{{(2,3-
f\/ dimethylphenyl)amino]carbonyl}-1-
9 N4 N pentyl-1H-imidazol-2-
f yl)phenyl]sulfanyl}-2-methylpropanoic
o H ;
% CH, acid
CH,
[¢]
HEC%J\
OH
§ oH, CH,
{41
1 chlorophenyl)aminojcarbonyl}-1-pentyl-
N
N ) 1H-imidazol-2-yl)phenyl]sulfanyl}-2-
methylpropanoic acid
Q NH
% Cl
9
H,C,
OH
e O 2-{[4-(4-{1(3,5-
dimethoxyphenyl)aminojcarbonyl}-1-
11 NE pentyl-1H-imidazol-2-
A
r yl)phenyl]sulfanyl}-2-methylpropanoic
o acid
CH,
HCug

110
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(337)

WO 03/037332 PCT/US02/32895
Ent
i Structures IUPAC name
No.
H,C,
33 oH
CH CH
? ° 2-{4-(4-{[(2.6-
diisopropylphenyl}amino]carbonyl}-1~
12 J~N pentyl-1H-imidazol-2-
N
f yl)phenyl]sulfanyl}-2-methyipropanocic
07 NH CH acid
He éH
H,C ij
[9)
H,C,
S%OH
CH, CH.
‘ ’ 24426
dimethylphenyl)amino]carbonyl}-1-
13 7N pentyl-1H-imidazol-2-
N
f yl)phenyl]sulfanyl}-2-methylpropancic
o) NH acid
HBC\©CH3
[°]
H,C,
o L,
8 cH, CH,
2-methyl-2-{[4-(4-{[(2-
14 methylphenyl)amino]carbonyl}-1-pentyl-
N
N ) 1H-imidazol-2-
yl)phenyllsulfanyl}propanoic acid
07 NH
? CH,

1
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(338)

WO 03/037332 PCT/US02/32895
Ent
id Structures IUPAC name
No.
o
HSCXLOH
] CH, _CH,
g 2-[(4-{4-[(1H-benzimidazol-2-
" N ylamino)carbonyl]-1-pentyl-1H-imidazol-
N
f 2-yl}phenyl)sulfanyl]-2-methylpropanoic
fo} NH acid
HN)§N
[e]
HC, %LOH
§ CH, _cCH,
g 2-{[4-(4-{[(1-benzyl-1H-benzimidazol-2-
16 7N yl)amino]carbonyl}-1-pentyl-1H-
N
7 imidazol-2-yl)phenyljsulfanyl}-2-
O7 "NH methylpropanoic acid
& 5
a
H,C, OH
S CH, CH,
5 2-{[4-(4-{[(2,5-ditert-
” N/ N butylphenyl)amino]carbonyl}-1-pentyl-
f 1H-imidazol-2-yl)phenylJsulfanyl}-2-
07 N o oH methylpropanoic acid
3
HQCXOXNHQ
HC en,

112
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(339)

WO 03/037332 PCT/US02/32895
Enti
i Structures IUPAC name
No.
[}
Hzc%LOH
S CH; CH,
5 2-{[4-(4-{[(2,5-
N dimethoxyphenyl)amino]carbonyl}-1-
18 N ) pentyl-1H-imidazol-2-
yl)phenylJsulfanyl}-2-methylpropanoic
07 NH .
o acid
H,C \[ j
?
H,C
[¢]
Hsc)}oH
§ CHy, _CH,
5 2-methyl-2-{[4-(4-{[methyl(2-
19 N methylphenyl)amino]carbonyl}-1-pentyl-
N// 1H-imidazol-2-
o N«CHa yliphenyljsulfanyl}propanoic acid
ne, %
JSX:EDH 2-methyl-2-[(4-{4-[(4-methyl-1-
ly
20 o H piperazinyl)carbonyl]-1-pentyl-1H-
: C’ imidazol-2-yl}phenyl)sulfanyllpropanoic
N7N
N ey acid
Yy
[
HHG>8LOH
§ O on, 2-methyl-2-({4-[1-pentyl-4-(1-
21 /g piperidinylcarbonyl)-1H-imidazol-2-
Q NN yllphenyl}sulfanyl}propancic acid
o

13
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(340) JP 2005-507932 A 2005.3.24

WO 03/037332 PCT/US02/32895
Ent
id Structures IUPAC name
No.
0
Hsc>(lL0H
3 ot cH
: 24424
dichlorophenyl)amino]carbonyl}-1-
22 N7TN pentyl-1H-imidazol-2-
OJ‘J yl)phenyl]sulfanyl}-2-methylpropanoic
NH acid
Qd
cl
9]
H,C, oH
8 CH,
o {424
dibromophenyl)amino]carbonyl}-1-
23 N7TN pentyl-1H-imidazol-2-
0:2'] yl)phenylJsulfanyl}-2-methylpropanoic
NH acid
Q/Br
Br
e
H,C,
OH
'CH,
CH,
@ f( 2-methyl-2-{[4-(4-{[(1-methyl-1H-
2 NN benzimidazol-2-yl)amino]carbonyl}-1-
Of pentyl-1H-imidazol-2-
we M yl)phenyllsulfanyl}propanoic acid
8 N,\(N
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(341)

WO 03/037332 PCT/US02/32895
Entry
Structures IUPAC name
No.
[¢]
H.
o g,
S CH,
CH,
2-{[4-(4-{[4~(3,4-dichlorophenyl)-1-

25 N7N piperazinyl]carbonyl}-1-pentyl-1H-

imidazol-2-yl)phenyljsulfanyl}-2-
methylpropanoic acid

Cl
CH,
H,C——S
o CH,
W a2
2 N broemophenyl)amino]carbonyl}-1-pentyl-
Nf 1H-imidazol-2-yl)phenyl]sulfanyl}-2-
O "NH methylpropanoic acid
Br
CH,
H,C——8
CH,
%" %H /—/_J 2-methyl-2-({4-[4-(4-
27 morpholinylcarbonyl)-1-pentyl-1H-

imidazol-2-ylJphenyl}sulfanyl)propanoic
acid
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(342)

WO 03/037332 PCT/US02/32895
Entry
Structures IUPAC name
No.
CH,
H,C—1—§
CH,
O
2-[(4-{4-[(mesitylamino)carbonyl]-1-
N
28 N P pentyl-1H-imidazol-2-
Yliphenyl)sulfanyi]-2-methylpropanoic
07 ™NH d
Hac\E>/cH3 act
CH,
CH,
H,C——$§
o CH,
OH r_/'J 2-methyl-2-({4-[1-pentyl-4-(4-
29 N thiomorpholinylcarbonyl)-1H-imidazol-2-
Nf yllphenyl}sulfanyl)propanoic acid
07N
Los
CH,
H,C——§
o M 2-{4-(1-carboxy-1
OH /_j'J 1411 xy-1-
30 N methylethyl)sulfanyllphenyl}-1-pentyl-
N ) 1H-imidazole-4-carboxylic acid
07 oH
HO
s CHy
CH, R
/_/,l 2-[(4-{4-[(1, T"-biphenyl-2-
2 ylamino)carbonyl]-1-pentyl-1H-imidazol-
N% 2-yl}phenyl)sulfanyl]-2-methylpropanoic
™ acid
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(343)

WO 03/037332 PCT/US02/32895
Ent
v Structures IUPAC name
No.
[*]
o &CH,
s CH, ony
Q F/) 24441
2 N L“ benzylphenyl)amino]carbonyl}-1-pentyi-
)\) 1H-imidazol-2-yl)phenyllsulfanyl}-2-
o
H methylpropanoic acid
[9)
o ,U><CH5
s CHy cH
s
/_ﬂ 2-methyk2-[4-(1-pentyl-4-{[(4-
33 J /N phenoxyphenyl)amino]carbonyl}-1H-
r imidazol-2-yl)phenyl]sulfanyl}propanocic
O acid
T cn
Cl '3
CH,
/_/J 2-methyl-2-{[4-(4-{[(4-
34 kS nitrophenyl)amino]carbonyl}-1-pentyl-
1H-imidazol-2-
[}
N% H yl)phenyl]sulfanyl}propanoic acid
o,
O
o
s CHy
H
/_/j 5 2-{4-(4-{[(2-se0-
35 N butylphenyl)amino]carbonyl}-1-pentyl-
7
Nf 1H-imidazol-2-yl)phenyl]sulfanyl}-2-
0 o methylpropanoic acid
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(344)

WO 03/037332 PCT/US02/32895
Entl
i Structures IUPAC name
No.
[
CH,
CH, 2-[(4~{4-[(dicyclohexylamino)carbonyl]-
36 N/J—/ 1-pentyl-1H-imidazol-2-
1%2 yl}phenyl)sulfanyl]-2-methylpropanoic
o acid
She)
[}
o &CHE
8 CHe oh
2-methyl-2-[(4-{1-pentyl-4-[(2-
37 kS phenylhydrazino)carbonylj-1H-imidazol-
o 2-yl}phenyl)sulfanyl]propanoic acid
H
HNN
[
oK CHs
s, Ot CH,
N/—/—J 2-methyl-2-({4-[4-({[4-(4-
2 N’f morpholinyl)phenyljamino}carbonyl)-1-
S pentyl-1H-imidazol-2-
@ yllphenyl}sulfanyl)propanoic acid
(N
o)
o
HO/&CHE
8, CHs CH,
/_/_/ 2-{[4-(4-{[(2-chloro-4-
39 S nitrophenyl)aminc]carbonyl}-1-pentyl-
1H-imidazol-2-yl)phenyl]sulfanyl}-2-
O™ N1 -
o methylpropanoic acid
o'“fb
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WO 03/037332 PCT/US02/32895
Entry
Structures IUPAC name
No.
[
CH,
HO o
CH,
2-{[4-(4-{[(4-cyano-1-
40 N /N naphthyl)amino]carbonyl}-1-pentyl-1H-
or imidazol-2-yl)phenyl]sulfanyl}-2-
H methylpropanoic acid
o
N
[¢]
oK CHs
s, G cH, 2-[(4~{4-[(4-benzyl-1-
“ piperazinyl)carbonyl]-1-pentyl-1H-
Nf imidazol-2-yl}phenyl)sulfanyl]-2-
methylpropanoic acid
o /\ lylp!
K/N
o
CH,
HO ®
£Hy 2-methyl-2-[(4-{1-pentyl-4-[(4-phenyl-1-
42 N piperazinyl)carbonyl]-1H-imidazol-2-
N/f yliphenyl)sulfanyl]propanoic acid
OO
[9
oL CHs
s/ CH,
Pt 2-{[4-(4-{[(2-fluoro-5-
s N methylphenyl)aminojcarbonyl}-1-pentyl-
Nf 1H-imidazol-2-yl)phenylsulfanyl}-2-
07 TNH F methylpropanoic acid
HC
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(346) JP 2005-507932 A 2005.3.24

WO 03/037332 PCT/US02/32895
Entry
Structures IUPAC name
No.
o /lgé:H3
s, CHy 2-({4-[4~(3,4-dihydro-2(1H)-

“ /\/J isoquinolinylcarbonyl)-1-pentyl-1H-
imidazol-2-yllphenyl}sulfanyl)-2-

2-[(4-{4-[(cyclohexylamino)carbonyl}-1-

GH,
N/ 2
methylpropanoic acid
aes
[v]
CH,
HO 2
&CHE
GH,
N/\/\/ pentyl-1H-imidazol-2-

45

7
Nf yliphenyl)sulfanyl]-2-methylpropanoic
07 ™NH acid
o~ Cts
s CHs ) 2-methyl-2-[(4-{1-pentyl-4-{(1,2,3,4-
CX
/\/\/ tetrahydro-1-
46 g j‘ naphthalenylamino)carbonyl]-1H-
r imidazol-2-yl}phenyl)sulfanyljpropanoic
o acid
Ho~ N b
s “CH,
CH, 2-[(4-{4-[{cyclooctylamino)carbonyl}-1-
pentyl-1H-imidazol-2-
47 N
Nf yl}phenyl)sulfanyi]-2-methylpropanoic
o7 "NH acid
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(347)

WO 03/037332 PCT/US02/32895

Entry

Structures IUPAC name
No.
[¢]
ok CHs
g CH,
CH,
/\/sj 2-{[4-(4-{[{2-methoxy-4~

. N nitrophenyl)amino]carbonyl}-1-pentyl-

N7
j: 1H-imidazol-2-yl)phenylJsulfanyl}-2-
0" O methylpropanoic acid
oMo
[
CH,
HO ?
FHs 2-[(4-{4-[(benzhydrylamino)carbonyl]-1-
40 N/\/\ pentyl-1H-imidazol-2-
T
Nf yl}phenyl)sulfanyl]-2-methylpropanoic
0 NH acid
Ho~ NP
s’ "CH,
ch, 2-{[4-(4-{[(3~chloro-4-
methoxyphenyl)amino]carbonyl}-1-
N
50 N/f pentyl-1H-imidazol-2-
&7NH yl)phenylsulfanyl}-2-methylpropancic
acid
Cl
O~cH,
[]
oL, CHa
s CH,
CH, N
/\/\/ 2-methyl-2-{[4-(4-{[(4-nitro-1-

51 J /N naphthyl)amino]carbonyl}-1-pentyl-1H-
r imidazol-2-yl)phenyl]sulfanyl}propanoic
°© 'H' acid

O'”;o
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(348)

WO 03/037332 PCT/US02/32895
Entry
Structures IUPAC name
No.
2 o
/__/—’c”s 2-methyl-2-{[4-(4-{[(2-
52 methylcyclohexyl)amino]carbonyl}-1-
2’% pentyl-1H-imidazol-2-
o ! CH, yl)phenyl]sulfanyl}propanocic acid
[9)
CH,
ChHy 2-[(4-{4-{(4-benzyl-1-
53 N/J—I piperidinyl)carbonyl}-1-pentyl-1H-
N/f imidazol-2-yl}phenyl)sulfanyl]-2-
o methylpropanoic acid
[«
GH
HO' s
CH, 2-[(4-{4-[(cycloheptylamino)carbonyl]-1-
54 7 N pentyl-1H-imidazol-2-
f yl}phenyl)sulfanyl]-2-methylpropanoic
O \H acid
HO/K(CHH
8. CH,
C} 2-methyl-2-({4-[1-pentyl-4-(1-
55 CH, lidli bonyl)-1H-imidazol-2-
BN pyrrolidinylcarbonyl): imidazol
O = yllphenyi}sulfanyl)propanoic acid
O
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(349)

WO 03/037332 PCT/US02/32895
Entry
Structures IUPAC name
No.
[
CH,
HO :
JSS%HS 244
Q {[(cyclopropylmethyhamino]carbonyl}-1-
56 W S~ CHs pentyl-1H-imidazol-2-
°¥ﬁ yl)phenyllsulfanyl}-2-methylpropanoic
H[N>7 acid
o
CH
HO 2
Q 2-({4-[4-(1-azetidinylcarbonyl)-1-pentyl-
57 SN 1H-imidazol-2-yllphenyl}sulfanyl)-2-
°ﬁ>:/ methylpropanoic acid
N
<
[}
HO’Ig(CH’
s CH,
2{a-(a-{14-
ethylphenyl)amino]carbonyl}-1-pentyl-
58 NN
— 1H-imidazol-2-yl)phenyl]sulfanyl}-2-
o:
" methylpropanoic acid
[
Ho J&CHZ
§ CH,
2-({4-[4-(3,4-dihydro-1(2H)-
quinolinylcarbonyl)-1-pentyl-1H-~
59 A e V) -
Q?=/ imidazol-2-ylJphenyl}sulfanyl)-2-
o: -
9 methylpropanoic acid
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(350)

WO 03/037332 PCT/US02/32895
Ent
i Structures IUPAC name
No.
Hok, CHs
s’ CH,
2-[(4~{4-[(2,3-dihydro~1H-inden-1-
ylamina)carbonyl]-1-pentyl-1H-imidazol-
60 PN
_'\}:I 2-yliphenyl)sulfanyl]-2-methylpropanoic
o .
N acid
[o]
H,C, oH
§ cH,
CH
s 2-[(4~{4-[(isopropylamino)carbonyl}-1~
61 pentyl-1H-imidazol-2-
N, N yi}phenyl)sulfanyl]-2-methylpropanoic
f acid
° X
H,G” "CH,
[o]
H30>)\OH
] CH_cn,
Q (( 2-{(4-{4-[(isopentylamino)carbonyl]-1-
o2 P pentyl-1H-imidazol-2-
Nf yliphenyl)sulfanyl}-2-methylpropanoic
o7 NH acid
iCH
H,C *
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(351)

WO 03/037332 PCT/US02/32895
Ent
i Structures IUPAC name
No.
[¢]
L Mo
S CH, CH,
2-{[4-(4-{(2-
3 N methoxyethyl)amino]carbonyl}-1-pentyl-
7
N f 1H-imidazol-2-yl)phenyllsulfanyl}-2-
i .
o ;H methylpropanoic acid
HSC'O
Q
Hac% oH
] CHy _cCH,
R 2-[(4-{4-[(tert-butylamino)carbonyl]-1-
64 pentyl-1H-imidazol-2-
N/ N yl}phenyl)sulfanyt]-2-methylpropanoic
>
r acid
o] NH
H,G——CHy
CH,
o
H,C))\ oH
O O 2-[(4-{4-[(diethylamino)carbony(]-1-
65 g pentyl-1H-imidazol-2-
N4 N yl}phenyl)sulfanyl]-2-methylpropanoic
A
acid
O NN gy
o ’
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(352)

WO 03/037332 PCT/US02/32895
Enty
i Structures IUPAC name
No.
[o]
H3C>}0H
8 CH,; CH,
2-[(4-{4-[(butylamino)carbonyl]-1-pentyl-
66 N N 1H-imidazol-2-yl}phenyl)sulfanyl]-2-
f methylpropanoic acid
O™ Ny
H,C
HOOC
S)<
Q / 2-methyl-2-{(4-{4-[(4-oxo-1-phenyl-1,3-
7 N N diazaspiro[4.5]dec-8-yl)carbonyl]-1-
\=) pentyl-1H-imidazol-2-
C"\/\N yl}phenyl)sulfanyl]propanoic acid
N—
HN-—/ Ph
HOOC
oy
2-methyl-2-{[4-(4-{[4-(2-0x0-2,3-
dihydro-
o i 1H-benzimidazok1-yl)-1-
0:8) piperidinyllcarbonyl}-1-pentyl-1H-
N imidazol-2-yl)phenyl]sutfanyl}propanoic
acid
O N,
HN!
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(353)

WO 03/037332 PCT/US02/32895
Entry
Structures IUPAC name
No.
HOCC
g
2-methyl-2-{[4-(4-{[4-(3-0x0-2,3-
dihydro-
7N .
69 N, 4H-1,4-benzoxazin-4-yl)-1
o piperidinyllcarbonyl}-1-pentyl-1H-
N imidazol-2-yl)phenyljsulfanyl}propanoic
Q acid
O
HOOC.
s7<
N;—N 2-{{4-(4-{[(1-benzyl-4-
70 f piperidinyl)amino]carbonyl}-1-pentyl-
TFA
O N 1H-imidazol-2-yl)phenyl]sulfanyl}-2-
g /> methylpropanoic acid
He L) cH,
He @ o,
Q\ tert-butyl 2-{[4~(4~{[(2,4-
71 T dimethylphenyl)amino]carbonyi}-5-
OfCHS methyl-1H-imidazol-2-
H yl)phenyllsulfanyl}-2-methylpropanoate
é‘—cm
HC
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(354)

WO 03/037332 PCT/US02/32895
Ent
id Structures IUPAC name
No.
CH,
HC~g
P (o]
iy R syl 2-{4-[(2-tert-butoxy-1,1-dimethyl-
72 H,C Ve H 2-oxoethyl)sulfanyl]phenyl}-5-methyl-
N 1H-Imidazole-4-carboxylate
CH,
O
-\
°© CH,
[
HSCQ\DH
8
e 2-{[4-(4-{[(3-chloro-2-
f\/ CHy methylphenyl)amino]carbonyi}-5-
73 7N methyl-1-pentyl-1H-imidazol-2-
02}‘( CH, yl)phenyljsulfanyl}-2-methylpropanocic
di acid
CH,
el
e L,
§_CH, 2-{[4-(4-{[(2-chloro-6-
/(\/CF% methylphenyl)amino]carbonyl}-5-
74 NN methyl-1-pentyl-1H-imidazol-2-
o fCHa yl)phenyl]sulfanyl}-2-methyipropanoic
| H acid
CH,
[e]
H3G>8LOH
] CH, 2-{[4-(4-{[(5-methoxy-2-
Q J/\,CHG methylphenyl)amino]carbonyl}-5-
75 N methyl-1-pentyl-1H-imidazol-2-
o fCHs yl)phenyllsulfanyl}-2-methylpropanoic
NH acid
OOCHS
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(355)

WO 03/037332 PCT/US02/32895
Ent
Y Structures IUPAC name
No.
Q
H‘C%DH
§ o, 2-{[4-(4-{[(5-fluoro-2-
Q j\,CHa methylphenyl)amino]carbonyl}-5-
76 NN methyl-1-pentyl-1H-imidazol-2-
o fCHs yl)phenyiJsulfanyl}-2-methylpropanoic
H acid
E /_\ CH,
o]
H;:)é\\OH
8 oH,
° 2-methyl-2-{[4-(5-methyl-1-pentyl-4-
H
i 1245
77 :}J trimethylphenyl)amino]carbonyl}-1H-
o - CH, imidazol-2-yl)phenyl]sulfanyl}propancic
acid
H,C CH,
H,C
5
H,C,
OH
CHy 2-{[4-(4-{[(2-methoxy-6-
f\/CHg methyiphenyl)amino]carbonyl}-5-
78 NN methyl-1-pentyl-1H-imidazol-2-
o fCHs yl)phenylJsulfanyl}-2-methylpropanoic
O NH acid
CH,
[e]
H,C, oH
] CH,
f\/CHS 2-[(4-{4-[(1,3-benzodioxol-5-
70 NN ylamino)carbonyl]-5-methyl-1-pentyl-
== 1H-imidazol-2-yl}phenyl)sulfanyl]-2-
o CH, T
NH methylpropanoic acid
o._°
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(356)

WO 03/037332 PCT/US02/32895
Entry
Structures IUPAC name
No.
[¢]
Hac>(LOH
8 cH,
q o, 2-{[4~(4-{[(4-bromo-2-
f\/ methylphenyl)amino]carbonyl}-5-
80 N7TN methyi-1-pentyl-1H-imidazol-2-
Of CH, yl)phenyllsulfanyl}-2-methylpropanoic
NH acid
gjhma
Br
e R
)
o
q /(\/CHS 2-methyl-2-({4-[5-methyl-1-pentyl-4-({[4-
81 N/’ N (triflucromethyl)phenyllamino}carbonyl)-
or"”x 1H-imidazol-2-
NH yllphenyl}sulfanyl)propanoic acid
2
¢F
[
H’C%OH
§ _CH, 2-{j4-(4~{I(5-chloro-2-
Q /(\/CH, methylphenyl)amino]carbonyl}-5-
82 NN methyl-1-pentyl-1H-imidazol-2-
o fCHs yl)phenyljsulfanyl}-2-methylpropanoic
é:” acid
cl CH,
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(357)

WO 03/037332 PCT/US02/32895
Entry
Structures IUPAC name
No.
(e}
HEon
8" oH,
CHy 2-{[4-(4-{(3,5-
dimethylphenyl)amino]carbonyl}-5-
83 NTTN methyl-1-pentyl-1H-imidazol-2-
022’( CH, yliphenyl]sulfanyl}-2-methylpropanoic
NH acid
A,
CH,
Q
ch%or-l
CH,
e 2{{4-(4-{(24-
))/ difluorophenyl)amino]carbonyl}-5-
84 “ N methyl-1-pentyl-1H-imidazol-2-
0:'}—;‘(3,43 yl)phenyl]sulfanyl}-2-methyipropanoic
NH acid
as
F
-
H,C
OH
g cH,
CH, {4124
J/r dimethylphenyl)amino]carbonyl}-5-
85 7N methyl-1-pentyl-1H-imidazol-2-
OQA CH, yl)phenyl]sulfanyl}-2-methylpropanoic
: acid :
CH,
HC
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(358)

WO 03/037332 PCT/US02/32895
Entry
Structures IUPAC name
No.
4
H,C
OH
8 o 2-{[4-(4
CH, -{[4-(4-{1(2.5-
J)/ dimethylphenyl)amino]carbonyl}-5-
86 NN methyl-1-pentyl-1H-imidazol-2-
:2;( yl)phenyllsulfanyl}-2-methylpropanoic
o CH,
NH acid
A
¢
HSC)(lLOH
CH, .
CH3 ™
2-({4-[4-(anilinocarbonyl)-5-methyl-1-
a7 pentyl-1H-imidazol-2-
N7TN yllphenyl}sulfanyl)-2-methylpropanoic
o:g’LCHS acid
NH
V.
HC,
OH
§ 'CH,
CH, 2-{[4-(4-{[(2.3-
/H/ dimethylphenyl)amino]carbonyl}-5-
88 7N methyl-1-pentyl-1H-imidazol-2-
o:'}—{ CH, yliphenylsulfanyl}-2-methylpropanocic
H
d/ acid
CHy
CH,

132

JP 2005-507932 A 2005.3.24




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 |

(359)

WO 03/037332 PCT/US02/32895
Ent
i Structures IUPAC name
No.
[}
Hac%ko“
M o 2-{[4-(4-{[(2-fluoro-5-
J)/ methylphenyl)amino]carbonyl}-5-
89 NN methyl-1-pentyl-1H-imidazol-2-
f yl)phenyl]sulfanyl}-2-methylpropanoic
o CH;
NH acid
e
o)
H30>2L0H
8 CH,
CHy 2-{[4-(4-{[(2.6-
))/ dimethylphenylyaminojcarbonyl}-5-
920 NN methyl-1-pentyl-1H-imidazol-2-
:2’—"—( yl)phenyllsulfanyl}-2-methylpropanoic
[} CHy .
HG  NH acid
CH,
[¢]
H,C
e g,
CH,
CH, 2-{4-(a-{12-
/H/ methylphenyl)amino]carbonyl}-5-
91 NN methyl-1-pentyl-1H-imidazol-2-
f yhphenyllsulfanyl}-2-methylpropanoic
o CHy acid
NH
Cron
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(360)

WO 03/037332 PCT/US02/32895
Entry
Structures IUPAC name
No.
[9)
H3C>2LOH
S CH,
% 2-{[4-(4-{[(24
J)/ dichlorophenyl)amino]carbonyi}-5-
92 7 N methyl-1-pentyl-1H-imidazol-2-
OE?ALCH3 yhphenyl]sulfanyl}-2-methylpropanoic
NH acid
O
cl
[9)
H,C
S ‘CcH,
CH, 2-{i4-(4-{((2-
)/r chlorophenyl)amino]carbonyl}-5-methyl-
93 NN 1-pentyl-1H-imidazol-2-
= yl)phenyljsulfanyl}-2-methylpropanoic
o CHy id
NH aci
O
[}
H.C,
3 >2‘\OH
g cH,
CH,
2-methyl-2-({4-[5-methyl-1-pentyl-4-(4-
94 thiomorpholinylcarbonyl)-1H-imidazol-2-
2
N ,_N yllphenyl}sulfanyl)propanoic acid
():2'—‘<C;H3
Y
(g
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(361) JP 2005-507932 A 2005.3.24

WO 03/037332 PCT/US02/32895
Entry
Structures IUPAC name
No.
H,C i
3
S%;OH
CHy 2-[(4-{4-[(cyclohexylamino)carbonyl]-5-
o5 Qj ))/ methyl-1-pentyl-1H-imidazol-2-
“ N yliphenyl)sulfanyl]-2-methylpropanoic
o)\’{ CH, acid
o
HC on
] eH, _CH; 2-{[4-(4-{[(2,4-
difluorobenzyl)aminojcarbonyl}-5-
96 N methyl-1-pentyl-1H-imidazol-2-

Nf\CHE yhphenyljsulfanyl}-2-methylpropanoic

07 NH acid
L ~ >~F

CH, _CH,
2-[(4-{4-{(benzylamino)carbonyi]-5-
a7 methyl-1-pentyl-1H-imidazol-2-
N/ /N yl}phenyl)sulfanyl]»2—methylpmpanoic
CH,
r\ ® acid
07 NH
5 X
H3
'OH
] oM, _CH,
g 2-methyl-2-{[4-(5-methyi-4-{[methyl(2-
o8 methylphenyl)amino]carbonyl}-1-pentyl-
4
N~z cH, 1H-imidazol-2-
0P ~N-CHs yl)phenyllsulfanyl}propanoic acid
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WO 03/037332 PCT/US02/32895
Entry
Structures IUPAC name
No.
[¢]
Ha%
OH
] CcH, _CH,
; 2-methyl-2-({4-[5-methyl-1-pentyl-4-(1-
99 N piperidinylcarbony!)-1H-imidazol-2-
N/ A~ch yllphenyl}sulfanyl)propanoic acid

>S'=0
o]
T

CH; CH, |
2-methyl-2-[(4-{5-methyl-4-[(4-methyl-1-
100 piperazinyl)carbonyl}-1-pentyl-1H-
N4 N imidazol-2-yl}phenyl)sulfanyl]propanoic
foHﬂ acid
07Ny
k/N‘CH:3
o}
HS%OH
g CH, CH,
2-methyl-2-({4-[5-methyl-4-(4-
101 morpholinylcarbonyl)-1-pentyl-1H-
N/ N imidazol-2-yllphenyl}sulfanyl)propanoic
f\CH3 acid
07N
Lo
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(363)

WO 03/037332 PCT/US02/32895
Entry
Structures IUPAC name
No.
CH,
H,C——8
o CH,
O ﬁﬂ 24424
N dibromophenyl)amino]carbonyl}-5-
102 N~ CH, methyl-1-pentyl-1H-imidazol-2-
07 NH yl}phenylJsulfanyl}-2-methylpropanoic
©/Br acid
Br
He CHg
g
e ® Ol | eyl 2-{a-[(2-ert-butoxy-1,1-dimethyl-
108 | M€ CHs N4 N 2-oxoethyljsulfanyl]phenyl}-5-methyl-1-
f\CHa pentyl-1H-imidazole-4-carboxylate
0o
ACHQ
[¢]
HSC)(\LOH
8 e,
q CH, 2-{[4-(4-{[(4-chloro-2-
/(\/ methylphenyl)amino]carbonyl}-5-
104 NZTN methyl-1-pentyl-1H-imidazol-2-
o =2:;L(;;.|3 yl)phenyllsulfanyl}-2-methylpropanoic
NH acid

137
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(364)

WO 03/037332 PCT/US02/32895
Entr:
y Structures IUPAC name
No.
S on
s en,
2-{[4-(4~{[(4-fluoro-2-
CH,
)/\/ : methylphenyl)amino]carbonyl}-5-
105 N7 methyl-1-pentyl-1H-imidazol-2-
o CH, ylphenylisulfanyl}-2-methylpropanoic
NH acid
O
F
Hc>eo\\
° OH
CH,
cH 2-{[4~(4-{[(4-methoxy-2-
2
/(\/ methylphenyl)amino]carbonyi}-5-
106 :“'Z;,L“ methyl-1-pentyl-1H-imidazol-2-
o H o, yl)phenyl]sulfanyl}-2-methylpropanoic
Q‘CHS acid
o
CH,
-
H,C
OH
S ch,
Q /(\/cua 2-[(4-{4-[(mesitylamino)carbonyl}-5-
107 NN methyl-1-pentyl-1H-imidazol-2-
fCH yliphenyl)sulfanyl]-2-methyipropanoic
[s} g }
HG_ NH acid
Oon
HC
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(365)

WO 03/037332 PCT/US02/32895
Enti
v Structures IUPAC name
No.
[}
H30>3LOH
& ToH,
o 24414
f\/ ° ethylphenyl)amino]carbonyl}-5-methyl-
108 NN 1-pentyl-1H-imidazol-2-
OrCHa yl)phenyl]sulfanyl}-2-methylpropanoic
NH acid
Hﬁc\f
[
HC, oH
§ cH,
CH, 2-{[4-(4-{[(4-
/(\/ acetylphenyl)aminojcarbonyl}-5-methyl-
109 NN 1-pentyl-1H-imidazol-2-
orCHa yhphenyltisulfanyl}-2-methylpropanoic
NH
p acid
H,C o
o
we o,
§ CH,
CH 2-{4-(4-{[(4-
3
/(\/ isopropylphenyl)aminolcarbonyl}-5-
110 H methyl-1-pentyl-1H-imidazol-2-
o H Cfly yl)phenylJsulfanyl}-2-methylpropanoic
<§;§ acid
HC
*7 e,

139

JP 2005-507932 A 2005.3.24




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 |

(366)

WO 03/037332 PCT/US02/32895
Entr
v Structures IUPAC name
No.
OHB%(CH“
H,C, o cH,
S CH
° O 2-{4-[(2-tert-butoxy-1, 1-dimethyl-2-
M1 oxoethyl)sulfanyllphenyl}-5-methyl-1-
N pentyl-tH-imidazole-4-carboxylic acid
4 .
N
07 "OH
[0
H3C>8LOH
§ cH, cH
5 2-[(4~{4-[{mesitylamino)carbonyl]-5-
12 N methyl-1-pentyl-1H-imidazol-2-yl}-3-
Nf\CHS methylphenyl)sulfanyl]-2-
0% NH oH methylpropanoic acid
HEC\Q/ 3
CH,
o
H30>(lLOH
] CH oy
CH, [
2-{(4-{4-[(mesitylamino)carbonyl]-5-
"3 N N methyl-1-pentyl-1H-imidazol-2-yl}-2-
fCHS methylphenyl)sulfanyl]-2-
07 NH methylpropanoic acid
f CH,
HGC
CH,

140
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(367)

WO 03/037332 PCT/US02/32895
Entry
Structures IUPAC name
No.
HC i
3)gj\oH
§ CH,
o 2444
/( o, isopropylphenyl)amino]carbonyl}-1-(2-
a
114 _:),/\ methoxyethyl)-5-methyl-1H-imidazol-2-
CH,
= yllphenylsulfanyl)-2-methylpropanoic
acid
H,G
CH,
oM
CH
. ({14
e acetylphenylyaminolcarbonyl}-1-(2-
>
115 :2,,_2 methoxyethyl)-5-methyl-1H-imidazol-2-
CH,
o H yllphenyl}sulfanyl)-2-methylpropanoic
p acid
He,
HLC, i
S%OH
8 ‘oH,
0. 2-({41-(2-methoxyethyl)-5-methyl-4-
)/ CH,
My (@
116 N (trifluoromethyl)phenyllamino}carbonyl)-
o - CHs 1H-imidazol-2-yljphenyl}suifanyl)-2-
methylpropanoic acid
E
JIF

141
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(368)
WO 03/037332 PCT/US02/32895
Entry
Structures IUPAC name
No.
o o
’ 2-{[4-(1<(2-methoxyethyl)-5-methyl-4-
o 1245
117 NN trimethylphenyl)amino]carbonyl}-1H-
o=%Z;{C”= imidazol-2-yl)phenyl]sulfanyi}-2-
methylpropanoic acid
H,G CH,
HC
e, 1
”S%:OH 2-{[4-(1-(2-methoxyethyl)-4-{[(2-
o methoxy-6-
8 /( “cHy methylphenyl)aminolcarbonyl}-5-
:z;f methyl-1H-imidazol-2-
o oty yl)phenyl]sulfanyl}-2-methylpropanoic
He0 N i
G’CHS acid
e, 3
s 1,
CH, 2-({4-[4~{[(5-fluoro-2-
/(O'CH methylphenyl)amino]carbonyl}-1-(2-
19 N methoxyethyl)-5-methyl-1H-imidazol-2-
° ﬁCHs yliphenyl}sulfanyl)-2-methylpropanocic
N acid
o 1
: )(LLOH
S_cHs 2-({4-[4-{[(5-chioro-2-
q )/o,CH methylphenyl)amino]carbonyl}-1-(2-
120 NN methoxyethyl)-5-methyl-1H-imidazol-2-
OfCHﬂ yliphenyl}sulfanyt)-2-methylpropanoic
H acid
¢l CH,

142
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(369)

WO 03/037332 PCT/US02/32895
Enti
i Structures IUPAC name
No.
0
H,C,
o L,
CH,
2-{[4-(1-(2-methoxyethyl)-4-{{(4-
)/ O‘CH3 methoxy-2-
121 N; N methylphenyl)aminojcarbonyl}-5-
ofCHa methyl-1H-imidazol-2-
NH yliphenyl]sulfanyl}-2-methylpropanoic
Q’CHa acid
o
CH,
[*]
-+ H,C,
o L,
] CH,
o 2-{{4-[4-[(1,3-benzodioxol-5~
)/ CHy ylamino)carbonyl]-1-(2-methoxyethyl)-
122 //N 5-methyl-1H-imidazol-2-
o CHy yllphenylisulfanyl)-2-methylpropanoic
ENH acid
0_0
CH,
2-{[-4-(3.5-

123

dimethylphenyl)amino]carbonyl}-5-
methyl-1-(2-methoxyethyl)-1H-imidazol-
2-yl)phenyllsulfanyl}-2-methylpropanoic
acid

143
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(370)

WO 03/037332 PCT/US02/32895
Entry
Structures IUPAC name
No.
CH,
H,C 8
o
OH o 2{4-(4-((24
o CHs | Gimethylphenylyaminojcarbonyl}-5-
124 N - cH methyl-1-(2-methoxyethyl)-1H-imidazol-
o} 8 2-yl)phenyllsulfanyl}-2-methylpropanoic
NH acid
(S
H,C
CH,
H,C—1—S,
o)
OH o- 2-{4-4-{[(2,3-
~/ CHy . .
N / dimethylphenyl)aminc]carbonyl}-5-
125 = CH methyl-1-(2-methoxyethyl)-1H-imidazol-
3
O 2-yl)phenyf]sulfanyl}-2-methylpropanoic
NH
acid
CH,
CH,
CH,
H,C—1—S,
O5H 2-{[4-(4-{I(2,5-
/\/O‘CH3 dimethylphenylyaminc]carbonyl}-5-
126 N //N methyl-1-(2-methoxyethyl)-1H-imidazol-
OI\CHa 2-yl)phenyllsulfanyl}-2-methylpropanoic
NH acid
H,C
° @CHS

144
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(371)

WO 03/037332 PCT/US02/32895
Enti
i Structures IUPAC name
No.
CH,
H,C1—S,
O 'on 2-{-(a-{l2-
NO‘CHS methylphenyl)amino]carbonyl}-5-
127 Nd /N methyl-1-(2-methoxyethyl)-1H-imidazol-
0:2)\(3”3 2-yl)phenyllsulfanyl}-2-methylpropanoic
NH acid
(: S ~CH,
CH,
H,C—T—S,
o]
OH Owcn 2-({4-[4-(anilinocarbonyl}-5-methyl-1-(2-
" methoxyethyl)-1H-imidazol-2-
128 N,
= yllphenyl}sulfanyl)-2-methylpropanoic
CH,
o acid
NH
CH,
HC—S,
oy 2-{[4-(4-{[(2-fluoro-5-
/\/O‘CH3 methylphenyl)amino]carbonyl}-5-
129 N //N methyl-1-(2-methoxyethyl)-1H-imidazol-
O?Z)\CHS 2-yl)phenyl]sulfanyl}-2-methylpropanoic
NH acid

145
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(372)

WO 03/037332 PCT/US02/32895
Ent
i Structures IUPAC name
No.
CH,
H,C—1—S,
o)
OHQ o 2-methyl-2-{[4-(5-methyl-4-{[methyl(2-
~CH
130 - R methylphenylyamino]carbonyl-1-(2-
N
rCHa methoxyethyl)-1H-imidazol-2-
o N-CH, yl)phenyl]sulfanyl}propancic acid
( S*OH3
CH,
H,C S
0 OH
/\/O‘CHS 2-{[A-(4-{[(2,4-
N 7N difluorophenyl)aminc]carbonyl}-5-
131 f\CHQ methyl-1-(2-methoxyethyl)-1H-imidazol-
o 2-yl)phenyl]sulfanyl}-2-methylpropanoic
NH acid
as
F
CH,
H.C S
%% 24412
/\/O‘CH3 chlorophenyl)amino]carbonyl}-5-methyl-
132 N //N 1-(2-methoxyethy!)-1H-imidazol-2-
O:Z/kCHa yl)phenyl]sulfanyl}-2-methylpropanoic
NH acid
<:j\m

146
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(373) JP 2005-507932 A 2005.3.24

WO 03/037332 PCT/US02/32895
Entry
Structures IUPAC name
No. ’
CH,
Hpj‘S
o]
OH 2-[(4-{4-[(2:4-
N/\/O\CH3 difluorobenzylamino)carbonyl]-5-
4
133 N _ oH methyl-1-(2-methoxyethyl)-1H-imidazol-
3 2-yl}phenyl)sulfanyl]-2-methylpropanoic
07 "NH acid
F F

Hacj'S
o OHQ\ o 2-methyl-2-({4-[5-methyl-1-(2-
~ thoxyethyl)-4-(4-
134 SN CHy methoxyethyl)-4

N thiomorpholinylcarbonyl)-1H-imidazol-2-
CH, yllphenyl}sulfanyl)propanoic acid

S
CH,
H,C—8
O oM
0. 2-({4-[4-[(1H-benzimidazol-2-
/7 CHy .
N/ N ylamino)carbonyl]-1-(2-methoxyethyl)-
135 f\CH3 5-methyl-1H-imidazol-2-
O NH yllphenyl}sulfanyl)-2-methylpropanoic

acid
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(374)

WO 03/037332 PCT/US02/32895
Ent
i Structures IUPAC name
No.
CH,
H,C—1S,
o
OHQ\ O 2-({4-[1-(2-methoxysthyl)-5-methyl-4-(1-
138 N/ N 3 piperidinylcarbonyt)-1H-imidazol-2-
22\(343 yliphenyl}sulfanyl)-2-methylpropanoic
0" NH acid
CH,
HCTS,
© OH : 2-methyl-2-[(4-{5-methyl-4-{(4-methyl-1-
O. . 3
1a7 y N/\/ CH,4 piperazinyl)carbonyl]-1-(2-
N_~ methoxyethyl)-1H-imidazol-2-
CH,
yl}phenyl)sulfanyl]propanoic acid
(o] N/w
N
CH,
CH,
H,C—§
O oK » 2-methyl-2-({4-[5-methyl-1-(2-
138 N /\/o‘ CH, methoxyethyl)-4-(4-
N/ P morpholinylcarbonyl)-1H-imidazol-2-
CH, yilphenyl}sulfanyl)propanoic acid
(o)
N/H
Lo
148
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(375) JP 2005-507932 A 2005.3.24

WO 03/037332 PCT/US02/32895
Entry
Structures IUPAC name
No.
CH,
HC—1 8,
O"OH 2({4-4-{1(2.6-
N/\/O‘(;H3 dimethylphenyl)amino]carbonyl}-1-(2-
139 N/ > methoxyethyl)-5-methyl-1H-imidazol-2-
CH, yllphenyl}sulfanyl)-2-methylpropanoic
Hsg H acid
CH,
CH,
H,C—1—S,

24424

(O
" CH, dichlorophenyl)amino]carbonyl}-1-(2-

Q
]
jany
AT
4

140 Y\CHB methoxyethyl)-5-methyl-1H-imidazol-2-
0™ yllphenyl}sulfanyl)-2-methylpropanoic
acid
Cl
Cl
CH,
HC—S,
OOH
~Och, 2-(-4-((4-
N/ N ethylphenyl)amino]carbonyl}-1-(2-
_
141 r\CHS methoxyethyl)-5-methyl-1H-imidazol-2-
O

NH yllphenyl}sulfanyl)-2-methylpropanoic
acid

~).

CH,

149
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(376)

WO 03/037332 PCT/US02/32895
Entry
Structures IUPAC name
No.
CH,
H,C
0" 2-methyl-2-[(4-{5-methyl-4-[(4-methyl-1-
142 3 N/\,On;H3 piperazinyl)carbonyl]-1-(2-
N cn methoxyethyl)-1H-imidazol-2-
o ¢ yl}phenyl)sulfanyl]propanocic acid
O
e g,
8" 'CH,
2-{[4-(4-{[(4-chloro-2-
o,
J/ CH, methylphenyl)amino]carbonyl}-5-
143 NN methyl-1-(2-methoxyethyl)-1H-imidazol-
022’1\ CH, 2-yl)phenylisulfanyl}-2-methylpropanoic
N acid
CH,
cl
Q
H.C,
OH
S CH,
2-{[4-(4-{[(4-fluoro-2-
j O‘CHa methylphenyl)amino]carbonyl}-5-
144 ; methyl-1-(2-methoxyethyi)-1H-imidazol-
[ CH, 2-yl)phenyl]sulfanyl}-2-methylpropanoic
NH acid
CH,
¥

150
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377)

WO 03/037332 PCT/US02/32895
Entl
id Structures IUPAC name
No.
ye
HC,
OH
§ cH,
o. 2-({4-[4-[(mesitylamino)carbonyl]-1-(2-
CH, .
145 " j methoxyethyl)-5-methyl-1H-imidazol-2-
== o yllphenyl}sulfanyl)-2-methylpropancic
o 3
HC_~ NH acid
@cm
HC
oH33<CH3
H“%}o CH,
§ CH, CH
6 s ethyl 2-{4-{(2-tert-butoxy-1,1-dimethyl-
145 S 2-oxoethyl)sulfanyljphenyl}-1-(2-
y 7N methoxyethyl)-5-methyl-1H-imidazole-
= 4-carboxylate
* 2
CH,
OHS(S(CHa
HSC>(\\\O cH,
S CH
3 (CHa 2-{4-[(2-tert-butoxy-1,1-dimethyl-2-
147 (0] oxoethyl)sulfanyllphenyl}-1-(2-
S ethoxyethyl)-5-methyl-1H-imidazole-4-
7 N carboxylic acid
N
=
b
O™ oH

151
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(378)

WO 03/037332 PCT/US02/32895
Ent
i Structures IUPAC name
No.
Q
HC Hon
S cH,
3 5CH,
f 2-({4-[4-[(mesitylamino)carbonyl}-1-(3-
148 N methoxypropyl)-5-methyl-1H-imidazol-
j/%\CH3 2-yllphenyl}sulfanyl)-2-methylpropanoic
0”7 TNH acid
HSC\Q/CHz
GCH,
0
no, Lo,
S s .cH, 2-(f4-[4-{[(3-chloro-2-
f methylphenyl)amino]jcarbonyl}-1-(3-
149 N methoxypropyl)-5-methyl-1H-imidazol-
N
J/%\CH3 2-yljphenyl}sulfanyl)-2-methylpropanoic
N .
[e) é/\CHB acid
Cl
[@]
Moo
§ CH, _cH
9 2-({A-[A-{[(4-bromo-2-
f methylphenyl)amino]carbonyl}-1-(3-
150 N /N methoxypropyl)-5-methyl-1H-imidazol-
rCH3 2-yljphenyl}sulfanyl)-2-methylpropanoic
© N?H CH, acid
Br

152
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WO 03/037332 PCT/US02/32895

Entry
No.

Structures IUPAC name
[9]
H30>9LOH
] ot oCHs
2-({4-[4-{[(4-chloro-2-
f methylphenyl)amino]carbonyl}-1-(3-
N

151 NfCH methoxypropyl)-5-methyl-1H-imidazol-
3 2-yllphenyl}sulfanyl)-2-methylpropanoic
0 5@43 acid
cl
[e]
H,C >2LOH
S CH,
- 2-({4-[4-{[(4-fluoro-2-
methylphenyl)aminc]carbonylf}-1-(3-
152 NG o methoxypropyl)-5-methyl-1H-imidazol-
orN\H 8 2-yljphenyl}sulfanyl)-2-methylpropanoic

? CH, acid
F

2-({4-[4-{[(5-methoxy-2-

Q
Q f methylphenyi)amino]carbonyl}-1~(3~
153 7N methoxypropyl)-5-methyl-1H-imidazol-

N
j/%\CH3 2-yllphenyl}sulfanyl)-2-methylpropanoic
NH i
[e) cH, acid
H,C.O/C
153
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(380)

WO 03/037332 PCT/US02/32895
En
Y Structures IUPAC name
No.
Q
H,C
OH
3%3 oCHs
f 2({A-fa-{[(4-
N isopropylphenyl)aminojcarbonyl}-1-(3-
154 N/ij oM methoxypropyl)-5-methyl-1H-imidazol-
3
07 NH 2-yllphenyl}sulfanyl)-2~-methylpropanoic
q acid
HC™ OH,
[¢]
mg{LOH
§ CHy .CH,
f 2-({4-11-(3-methoxypropyl)-5-methyl-4-
V- (-
155 Nf\CH (trifluoromethyl)phenyllamino}carbonyl)-
3
07 NH 1H-imidazol-2-ylJphenyl}sulfanyl)-2-
methylpropanoic acid
FA—F
F
o]
R, Mom
§ ¢ K
g 2
f methoxyphenyl)amino]carbonyl}-1-(3-
156 N N methoxypropyl)-5-methyl-1H-imidazol-
f\CHS 2-yi]phenyl}sulfanyl)-2-methylpropanoic
07 NH acid
QOCH“

154
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(381)

WO 03/037332 PCT/US02/32895
Ent
& Structures IUPAC name
No.
Q
Hac>éL0H
§ CH, .cH
f ({44
N ethylphenylyaminojcarbonyl}-1-(3-
157 ! A~cn methoxypropyl)-5-methyl-1H-imidazol-
07N 3 2-yllphenyl}sulfanyt)-2-methylpropanoic
l: acid
CH,
Q
HEC%OH
§ CHy .CH,
2-({4{4-{[(2,4-
dichlorophenyl)aminojcarbonyl}-1-(3-
158 N /N o methoxypropyl)-5-methyl-1H-imidazol-
r 3 2-yllphenyl}sulfanyl)-2-methylpropanoic
O™ "NH
f Cl acid
Cl
(o}
HJC>2LOH
§ CH, _.CH
QT 24{{A-1A-{[(2,3-
f dimethylphenyl)amino]carbonyl}-1-(3-
159 NG N methoxypropyl)-5-methyl-1H-imidazol-
f\CHs 2-yllphenyl}sulfanyl)-2-methyipropanoic
O™ "NH i
oH, acid
)\j CH,

155
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(382)

WO 03/037332 PCT/US02/32895
Entl
i Structures IUPAC name
No.
]
H3C>(“\OH
s CH  /CH,
2-({4-[41(2.5-
dimethylphenyl)aminojcarbonyl}-1-(3-
160 N/ N methoxypropyl)-5-methyl-1H-imidazol-
e
rCHa 2-yllphenyl}sulfanyl)}-2-methylpropanoic
O~ "NH acid
CH,
H,C
HC ch
Hac)(ﬁ\o cH,
S cH, ,CHs
° methyl 2-{4-[(2-tert-butoxy-1,1-dimethyl-
161 2-oxoethyl)sulfanyllphenyl}-1-pentyl-
/N 1H-imidazole-4-carboxylate
bg
0% CHy
OHC
HQC>2\\; X%H ,
8 CH.
Oy (7 tert-butyl 2-{(4-(4-{[(2,4-
162 dimethylphenyl)amino]carbonyl}-1-
—N pentyl-1H-imidazol-2-
N~ H,G yl)phenyljsulfanyl}-2-methylpropanoate
o

156
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(383)

WO 03/037332 PCT/US02/32895
Entry
Structures IUPAC name
No.
HyC, oH
S oM,
o 2{{4-(4-{(2,4-
J/ © dimethylphenyt)amino]carbonyl}-5-
163 NTTN methyl-1-(2-ethoxyethyl)}-1H-imidazol-2-
0=2’kcH3 yl)phenyl]sulfanyl}-2-methylpropanoic
H acid
CH,
H,C
[e]
HSC%OH
8 CH,
gCHs 2-{[4-(4-{[(2,5-
dimethylphenyl)amino]carbonyl}-5-
164 NN methyl-1-(2-ethoxyethyl)-1H-imidazol-2-
f yl)phenyl]sulfanyl}-2-methylpropanoic
o H CHy acid
- Cron
o
H,C
S CH,
CH,
Y 2-{[4-(A-{[(2.,3-
J/ dimethylphenyl)amino]carbonyl}-5-
165 N7TN methyl-1-(2-ethoxyethyl)-1H-imidazol-2-
o CH, yl)phenyljsulfanyl}-2-methylpropanoic
NH acid
as
CH,

157
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(384)

WO 03/037332 PCT/US02/32895
Ent
i Structures IUPAC name
No.
(o}
H,C
o L,
S CH,
rwa
jo 2-[(4-{1~(2-ethoxyethy!)-4-
mesitylamino)carbonyl]-5-methyl-1H-
166 NN I ‘ yl ) ) vl
:2;( imidazol-2-yl}phenyl)sulfanyll-2-
o CH, methylpropanoic acid
H,C ~ NH
2t
H,C
Q
(o}
wo g,
8 cH,
CH,
e 2441
ethylphenyl)aminojcarbonyl}-5-methyi-
167 NN 1(2-sthoxyethyl)-1H-imidazol-2-
Dzz"(CHa ylphenyl]sulfanyl}-2-methylpropanoic
NH
acid
CH,
o]
H,C
OH
8 'cH,
(CH3
o 2-{[4-(4[(2.4-
j dichlorophenyljaminojcarbonyl}-5-
168 N7 N methyl-1-(2-ethoxyethyl)-1H-imidazol-2-
o yl)phenylJsulfanyl}-2-methyipropanoic
[e] CH, .
NH acid
Cl
Cl

158
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(385)

WO 03/037332 PCT/US02/32895
Enti
v Structures IUPAC name’
No.
HG, 30H3
] CHO CH, .
2 ethyl 2-{4-[(2-tert-butoxy-1,1-dimethyl-
169 50 2-oxoethyl)sulfanyllphenyl}-1-(2-
s~ HC ethoxyethyl)-5-methyl-1H-imidazole-4-
== carboxylate
o CH,
o
CH,
9
Hac>(U\O
§ ©H,
’ 24424
J/o dimethylphenyl)amino]carbonyl}-5-
170 NN methyl-1-(2-phenoxyethyl)-1H-imidazol-
022—/\ CH, 2-yliphenyl}sulfanyl)-2-methylpropanoic
H
acid
CH,
H,C
Hc>(cL)L
¢ ol
ot 2 ({44125
o dimethylphenyl)aminojcarbonyl}-5-
171 > N/r methyl-1-(2-phenoxyethyl)-1H-imidazol-~
O;}ACHS 2-yllphenyl}sulfanyl)-2-methylpropanoic
NH acid

159
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(386)

WO 03/037332 PCT/US02/32895
Entry
Structures IUPAC name
No.
o
H3(2>2LO
8" cH,
© 2-({4-14-{1(2.3-
j © dimethylphenyl)amino]carbonyl}-5-
172 ; N methyl-1-(2-phenoxyethyl)-1H-imidazol-
o CH, 2-yllphenyf}suifanyl)-2-methylpropanoic
acid
CH,
CH,
o}
e,
CH,
@ 2~({4-[4-[(mesitylamino)carbonyl]-5-
173 W f methyl-1-(2-phenoxyethyl)-1H-imidazol-
0:240“3 2-yllphenylsulfanyl)-2-methylpropanoic
HG_~ NH acid
ans
H,C
H,C, i
2-({4-{4-{l(4-
J/O ethylphenyl)amino]carbonyl}-5-methyl-
174 NN 1-(2-phenoxyethyl}-1H-imidazol-2-
032/( CH, yliphenyl}sulfanyl)}-2-methylpropanoic
ﬁ\m acid
HyC

160

JP 2005-507932 A 2005.3.24



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 |

(387)

WO 03/037332 PCT/US02/32895
Ent
i Structures IUPAC name
No.
He Jg
§ cH,
@ 2-({4-4-{(2.4-
J/O dichlorophenyl)amino]carbonyl}-5-
175 NTTN methyl-1-(2-phenoxyethyl)-1H-imidazol-
0:2’( CH, 2-yliphenyl}sulfanyl}-2-methylpropanoic
N acid
Qo
cl
[?)
HSC>8LOH
S CH, CH.
e, 2-{f4-{4-{[(4-chloro-2-
methylphenyl)amino]carbonyl}-5-
176 N/ /N methyl-1-(4-methylpentyl)-1H-imidazol-
r\CHﬂ 2-yllphenyl}sulfanyl)-2 methylpropanoic
o NfH CH, acid
o]
[¢)
H"C)(\LOH
] O cn,
CH, 2-({4-[4-{[(4-fluoro-2-
methylphenylyamino]jcarbonyl}-5-
177 N /N methyl-1-(4-methylpentyl)-1H-imidazol-
r\CHa 2-ylphenyl}sulfanyl)-2-methylpropanoic
0 "NH .
? CH, acid
E
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WO 03/037332 PCT/US02/32895
Entl
id Structures IUPAC name
No.
Q
HJC%LOH
8 cH, CH,
CH, 2-({4-[4-{{(4-methoxy-2-
methylphenyl)amino]jcarbonyl}-5-
N
178 N/ A methyl-1-(4-methylpentyl)-1H-imidazol-
NH ° 2-yllphenyl}sulfanyl)-2-methylpropanoic
° CH, acid
O~ch,
8" CH, CH,
CH
; ? 2-methyl-2-({4-[5-methyl-1-(4-
N methylpenty!)-4-({[4-
7
179 Nf‘\CH (triﬂuoromethyl)phenyl:[amino}carbonyl)-
3 "y
0P NH 1H-imidazol-2-
yllphenyi}sulfanyl)propanoic acid
é E
F
E
HGC>;L0H
§ cH CH.
*fen, 2-({4-4-{(3-
methoxyphenyl)amino]carbonyl}-5-
180 JN methyl-1-(4-methylpentyl)-1H-imidazol-
N7 CH, 2-yllphenyl}suifanyl)-2-methylpropanoic
3
07 NH acid
©\0'CHS
162
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WO 03/037332 PCT/US02/32895

Entry
No.

§ ¢
i by 2-({4-[4-{](3-chloro-2-
: methylphenyl)amincjcarbonyl}-5-
181 N methyl-1-(4-methylpentyl)-1H-imidazol-

4
Nj/?\CH3 2-ylphenyl}sulfanyl}-2-methylpropanoic
o7 TNH acid

Structures {UPAC name

[s)
HSCQ\OH
S CH, c;H3
o 2((4 144
- acetylphenyl)amino]carbonyi}-5-methyi-
182 Nf\CHa 1-(4-methylpentyl)-1H-imidazol-2-
0P NH yllphenyl}sulfanyl)-2-methylpropanoic
q acid
He O
[e]
H,C, oH
8 CHy cH,
; o 2l
QN isopropylphenyl)amino]carbonyl}-5-
183 Nf\CHs methyl-1-(4-methylpentyl)-1H-imidazol-
oP N 2-yljphenyl}sulfanyl)-2-methylpropanoic

Q acid
H.C CH,

163
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WO 03/037332 PCT/US02/32895
Entry
Structures IUPAC name
No.
C.
Hy OH

cH, 2-methyl-2-{[4-(5-methyl-1-(4-
methylpentyl)-4-{[(2,4,5-
184 N /N trimethylphenyl)aminojcarbonyl}-1H-
r\ imidazol-2-yl)phenyljsulfanyl}propancic

? CH, acid
H,C
CH, 2-({4-[4-{[(2-chloro-6-
methylphenyl)amino]carbonyl}-5-
185 N

methyl-1-(4-methylpentyl)-1H-imidazol-

NJ/TKCH3 2-yllphenyl}suifanyl)-2-methylpropancic
NH acid
© CH,
Cl 5
Q

CHZ 2-({4-[4-{[(2-methoxy-6-
methylphenyl)amino]carbonyl}-5-
186 =N methyl-1-(4-methylpentyl)-1H-imidazol-

N,
J)\)\CH3 2-yllphenyl}sulfanyl)-2-methylpropanoic
07 "NH acid

164
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(391)

WO 03/037332 PCT/US02/32895
Ent
i Structures IUPAC name
No.
QHsC_CH,
H,C O CH,
S S con
CH, tert-butyl 2-({4-[4-{[(4-chloro-2-
methylphenyl)amino]carbonyi}-5~
187 N N methyl-1-(4-methylpentyl)-1H-imidazol-
f\CHS 2-yl]phenyl}sulfanyl)-2-
07 NH methylpropanoate
f CH,
Cl
Om%fm
H,C >2LO CH,
S
CHy %*"13 ethyl 2-{4-[(2-tert-butoxy-1,1-dimethyl-
188 3 2-oxoethyl)sulfanyl|phenyl}-5-methyl-1-
{4-methylpentyl)-1H-imidazole-4-
7N carboxylate
N
CH,
070 en,
[¢)
o, A
s OH oH,
CH,
2-{[4-(4-{[(4-bromo-2-
methylphenylyamino]carbonyl}-1-hexyl-
189 N /N 5-methyl-1H-imidazol-2-
ILCHS yl)phenyl]sulfanyl}-2methylpropanoic
0" "RH CH, acid
Br

165

JP 2005-507932 A 2005.3.24



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 |

(392)

WO 03/037332 PCT/US02/32895
Ent
id Structures IUPAC name
No.
Q
HSC>(lL OH oy
CH,
2-{[4-(4-{[(4-chloro-2-
methylphenyl)amino]carbonyl}-1-hexyl-
190 W 5-methyl-1H-imidazol-2-
:]:LCHS yl)phenyllsulfanyl}-2-methylpropanoic
o N?H oH, acid
Cl
[e]
H,C, OH on
§ CH, 3
2-{[4-(4-{[(4-filuoro-2-
methylphenyl)amino]carbonyl}-1-hexyl-
191 g 5-methyl-1H-imidazol-2-
rQHe yl)phenyljsulfanyl}-2-methylpropanoic
o N?H cH, acid
F
[9]
o
OH
CH.
§ CcH, 3
2-{[4-(1-hexyl-4-{[(4-methoxy-2-
methylphenyl)amino]carbonyl}-5-
192 N /N methyl-1H-imidazol-2-
ILCH3 yl)phenyl]sulfanyl}-2-methylpropanocic
0”7 "NH .
Q/CH3 acid
O-~CH,

166
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(393) JP 2005-507932 A 2005.3.24

WO 03/037332 PCT/US02/32895
Entry
Structures IUPAC name
No. .
HQCQ'L
OH
§on, CH,
Q 2-({4-[1-hexyl-5-methyl-4-({[4-
7N (trifluoromethyl)phenyl]amino)carbonyl)-
193 N
CH, 1H-imidazol-2-yllphenyl}sulfanyi)-2-
07 "NH methylpropanoic acid
F—F
E

) Hy 3
2-{[4-(1-hexyl-4-{[(2-methoxy-6-
Q\ f) methylphenylyamino]carbonyl}-5-
194 N methyl-1H-imidazol-2-

Nf\CHS ylphenyl]sulfanyl}-2-methylpropanoic
07 "NH acid

H;,C%LO "
Hs
] cHy 2-{[4-(1-hexyl-4-{[(3-
Q methoxyphenyl)amino]carbonyl}-5-
2

195 N methyl-1H-imidazol-2-
N
fCH’ yl)phenyl]sulfanyl}-2-methylpropanoic
07 NH

acid
CH,
(@t oM

167
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(394)

WO 03/037332 PCT/US02/32895
Enti
i Structures IUPAC name
No.
[¢]
H3C>2L OH cn
] cH, N
2-{[4~(1-hexyl-4-{[(4-
N isopropylphenyl)amino]carbonyl}-5-
i/
196 N~ cH. methyl-1H-imidazol-2-
07 NH ¢ yl)phenyl]sulfanyf}-2-methylpropanoic
aE acid
Ho CHe
o
Koy
My
§ cH, °
2-{[4-(4-{[(4-
N acetylphenyl)amino]carbonyl}-1-hexyl-
7
197 N A cH 5-methyl-1H-imidazol-2-
o7 NH : yl)phenyl]sulfanyl}-2-methylpropanoic
acid
Q
H,C
[o}
H,C, >(“\OH
] % an,
r( 2-{4-[4-(anilinocarbonyl)-1-pentyl-1H-
198 /N imidazol-2-yiJphenoxy}-2-
N
f methylpropanoic acid
07 NH

168
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(395)

WO 03/037332 PCT/US02/32895
Entl
& Structures IUPAC name
No.
[9)
W%)wH
Q CH, CH,
24424
199 ~N dimethylphenyl)amino]carbonyi}-1-
Nf pentyk-1H-imidazol-2-yl)phenosy}-2-
07 NH methylpropanoic acid
f CH,
CH,
[€]
ngkm
Q ¢H,  _cn
2-[4-(4-{[(2,5-
200 N dimethylphenyl)amino]carbonyl}-1-
Nf pentyl-1H-imidazol-2-yl)phenoxy]-2-
07 NH methylpropanoic acid
f CH,
H,C
(o]
HaC>8LOH
. CH, CH
2[4-(4-{[(24-
201 N difluorophenyl)aminojcarbonyl}-1-
N f pentyl-1H-imidazol-2-yl)phenoxy]-2-
07 ™NH . methylpropanoic acid
| ?

169
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(396)

WO 03/037332 PCT/US02/32895

Entry

Structures IUPAC name
No.

[9]
H,C >8L oH
Q CH, CH,
2444
N ethylphenyl)amino]carbonyl}-1-pentyl-
202 N
1H-imidazol-2-yl)phenoxy]-2-
07 "NH methylpropanoic acid
CH,
COOH
25-{4-{I(4-
203 V. N ethylphenyl)amino]carbonyl}-1-pentyl-
Of 1H-imidazol-2-yl)-2,3-dihydro-1H-inden-
NH 1-yl]butanoic acid
COOH
2-[5-(4-{[(2,4-
204 7 dimethylphenylyaminolcarbonyl}-1-
N_ 7
I pentyl-1H-imidazol-2-yl)-2,3-dihydro-
o NH 1H-inden-1-yllbutanoic acid

170
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(397)

WO 03/037332 PCT/US02/32895
Entry
Structures IUPAC name
No.
2-[5-(4-{[(2,5-
205 coom dimethylphenyl)amino]carbonyl}-1-

o
/@H:Nv\/\

pentyl-1H-imidazol-2-y1}-2,3-dihydro-
1H-Inden-1-ylJbutanoic acid

HOOC
2-(5-{4-|(cyclohexylamino)carbonyl]-1-
206 N/ L\‘ pentyl-1H-imidazol-2-yl}-2,3-dihydro-
I 1H-inden-1-yl)butanoic acid
O N
COOH
& 205-(4-{[(2-
207 N isobutylphenyl)amino]carbonyl}-1-
Y pentyl-1H-imidazol-2-yt)-2,3-dihydro-
%H 1H-inden-1-yl]butanoic acid
COOH
2-[5-(4-{[(2-fluoro-5-
208 N methylphenyl)amino]carbonyl}-1-pentyl-
’;z/) 1H-imidazol-2-y1)-2,3-dihydro-1H-inden-
O \WH 1-yi]butanoic acid

7
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(398)

WO 03/037332 PCT/US02/32895
Entry
Structures JUPAC name
No.
2-[5-(4-{(2-
COOH .
208 methylphenyl)amino]carbonyl}-1-pentyl-

Q
L

1H-imidazol-2-y1)-2,3-dihydro-1H-inden-
1-yl]butanoic acid

-COOH

2-[5-(4-{[(2,6-
dimethyiphenyl}amino]carbonyl}-1-

210
9 RAs pentyl-1H-imidazol-2-yl)-2,3-dihydro-
H TN 1H-inden-1-yl]butanoic acid
coot | 2-{5-[4-(anilinacarbonyl)-1-pentyl-1H-
211 o O’ imidazol-2-yl}-2,3-dihydro-1H-Inden-1-
N
@\N/%N yi}butanoic acid
N Ly
COOH
N 2~(5-{4-[(mesitylamino)carbonyl]-1-
212 N2 pentyl-1H-imidazol-2-yl}-2,3-dihydro-
o 1H-inden-1-yl)butanoic acid
NH
cooh 2-[5-(4-{[(2-methoxy-5-
213 methylphenyl)amino]carbonyl}-1-pentyl-

1H-imidazol-2-yl}-2,3-dihydro-tH-inden-|
1-ylibutanoic acid

172
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(399)

WO 03/037332 PCT/US02/32895
Entry
Structures IUPAC name
No.
coom 2-[5-(4-{[(2,5-
214 | =% dimethoxyphenyl)amino]carbonyl}-1-
Q c)J\\{‘: pentyl-1H-imidazol-2-yl)-2,3-dihydro-
N NN
b H RN 1H-inden-1-yllbutanoic acid
son 25-(4-((2-
25 chlorophenyl)amino]carbonyl}-1-pentyi-
% 1H-imidazol-2-y1)-2,3-dihydro-1H-inden-
N NN -
H TN 1-yl]butanoic acid
c
COOH | 2.{5.11-pentyl-4-(1-piperidinylcarbonyl)-
216 9 u 1H-imidazol-2-y[]-2,3-dihydro-1H-inden-
NWN 1-yl}butanoic acid
(; Ny
COOH
2[5-(4-{[(4-
q N ethylphenyl)amino]carbonyl}-5-methyl-
217 N_~
1-pentyl-1H-imidazol-2-yl)-2,3-dihydro-
o NH 1H-inden-1-yl]butanoic acid

173
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(400)

WO 03/037332 PCT/US02/32895
Entry
Structures IUPAC name
No. .
COOH
2[5-4-{[(2.4-
N dimethylphenyl)amino]carbonyl}-5-
218 N 7
I\ methyl-1-pentyl-1H-imidazol-2-yl)-2,3-
O NH dihydro-1H-inden-1-yl]butanoic acid
COOH
\)\&; 2-[5-(4-{[(4-methoxy-2-
N A
a methylphenyl)amino]carbonyl}-5-
219 0 ylphenyl) ] Vi
methyl-1-pentyl-1H-imidazol-2-yl)-2,3-
O N\ dihydro-~1H-inden-1-yl]butanoic acid
0
COOH
\)& 2-(5-{4-(1,3-benzodioxol-5-
N ylamino)carbonyl]-5-methyl-1-pentyi-
220 N
r 1H-imidazol-2-yl}-2,3-dihydro-1H-inden-
o
NH 1-yl)butanoic acid
o °

174
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(401)

WO 03/037332 PCT/US02/32895
Entry
Structures IUPAC name
No.
COOH
2544
921 o ;‘ Isopropylphenyl)amino]carbonyl}-5-
o methyl-1-pentyl-1H-imidazol-2-yt)-2,3-
NH dihydro~1H-inden-1-yljbutanoic acid
COOH
\/K&N 2-[5-(5-methyl-1-pentyl-4-{[(4-
222 N P propylphenyljamino]carbonyl}-1H-
o imidazol-2-yl)-2,3-dihydro-1H-inden-1-
yllbutanoic acid
NCOOH
S
2-{4-{a-{[(4-
223 ethylphenyl)amino]carbonyl}-5-phenyl-
NS 1,3-thiazol-2-yl)phenyllsulfanyl}-2-
[o) -
m methylpropanoic acid

175
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(402) JP 2005-507932 A 2005.3.24

WO 03/037332 PCT/US02/32895
Entry
Structures IUPAC name
No.
GOOH
A<S
2-methyl-2-({4-[4-({4-(4-
224 NG morpholinyl)phenyllamino}carbonyl)-5-
o’ phenyl-1,3-thiazol-2-
QNH yllphenyl}sulfanyl)propancic acid

o \\/©/ 2-({4-[4-(anilinocarbonyl)-5-phenyl-1,3-
225 @\N \N*s thiazol-2-ylJphenyl}sulfanyl)-2-
H

methylpropanoic acid

%COOH 2-methyl-2-({4-[4-(4-

s
226 [} NﬁD/ morpholinylcarbonyl)-5-phenyl-1,3-
)

\)N NS thiazol-2-yl]phenyl}sulfanyl)propanocic
= acid

QLCWH 2-{J4-(4-{1(3,5-

227 5 Q y ﬂ/©/ dimethylphenyl)aminc]carbonyl}-5-

N N8 phenyl-1,3-thiazol-2-yl)phenyl]sulfanyl}-
2-methylpropanoic acid

2-[(4-{4-[(benzylamino)carbonyl]-5-

228 = phenyl-1,3-thiazol-2-yl}phenyl)sulfanyl]-

N\,
g\ H 2-methylpropanoic acid

176
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WO 03/037332

(403)

PCT/US02/32895

Entry
No.

Structures

IUPAC name

229

W

NS

S

>LCOOH
&

2-methyl-2-[(4-{4-{(4-methyl-1-
piperazinyl)carbonyl]-5-phenyl-1,3-
thiazol-2-yl}phenyl)sulfanyl]propanoic
acid

230

2-{[4-(4-{{4-
isopropylphenyl)aminojcarbonyl}-5-
phenyl-1,3-thiazol-2-yl)phenyljsulfanyl}-
2-methyl
propanoic acid

231

2-{fa-(4-{[(4-
chlorophenyl)amino]carbony!}-5-phenyl-
1,3-thiazol-2-yl)phenyljsulfanyl}-2-
methyl
propanoic acid

232

{[4-(4-{[(4-methoxyphenyl)amino]
carbonyl}-5-phenyl-1,3-thiazol-2-
yl)phenyllsulfanyl}acetic acid

177
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(404)

WO 03/037332 PCT/US02/32895
En
try Structures IUPAC name
No.
X
LQ“ N \f@ oM {[4-(4-{[(4-ethylphenyl)amino]carbonyl}-
233 o\ 5-phenyl-1,3-thiazol-2-
yl)phenyllsulfanyl}acetic acid
Q
() . {T4-(4-{[(4-
234 N\Y@ chlorophenyl)amino]carbonyl}-5-phenyl-
\.
° s 1,3-thiazol-2-yl)phenyllsulfan
yltacetic acid
@ 3 ({4-[4-({[4-(4-
N\QH N 7/05 o morpholinyl)phenyllamino}carbonyl)-5-
235 0§ phenyl-1,3-thiazol-2-
F>O<\LOH yllphenyl}sulfanyl)acetic acid
FF trifluoroacetate
YQS\iOH ({4-15-phenyl-4~({[4-
F ELN (trifluoromethyl)phenyllamino}carbonyt)-
236 H—QN/ $ 2 ) )
F H 1,3-thiazol-2-yljphenylhsulfanyl)acetic
acid
N ({4 ({4
\/N\Q\ﬁ YOS o1 | morpholinyl)phenylJamino}carbonyl)-5-
237 E \N‘s ° phenyl-1,3-thiazol-2-
FQ; oH yllphenyl}sulfanyl)propanoic acid
¥
trifluoroacetate
[
Oy Sy on 2-{[4-(4-{l4-
N Nﬂ fluorophenyf)amino]carbonyl}-5-phenyl-
238 e :
S 1,3-thiazol-2-
yl)phenyl]suifanyl}propanoic acid

178
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(405)

WO 03/037332 PCT/US02/32895
E;::y Structures IUPAC name
E o
F:/\O_H ST)J\OH 2({4-[5-phenyl-4-({[4-
239 N \N\j/@ (trifluoromethyl)phenyllamino}carbonyl)-
o 1,3thiazol-2-
g ylJphenyl}sulfanyl)propanoic acid
: (o
“Cly ST/LOH 2-{[4-{a-{[(4-
240 ON \N%/@ methoxyphenyl)amino]carbonyl}-5-
= phenyl-1,3-thiazol-2-
g yl)phenylJsulfanyl}propanoic acid
[}
LQH o 2-{4-(4-{[(4-
a1 N \Nﬁ/g ethylphenyl)aminojcarbonyl}-5-phenyl-
° 1,3-thiazol-2-
gﬁ yl)phenyl]sulfanyl}propanoic acid
o
m@\H sj)LOH 2-{f4-(4-{[(4-
242 N \Nﬂ chlorophenyl)amino]carbonyl}-5-phenyl-
° N 1,3-thiazol-2-
g yl)phenyllsulfanyl}propanoic acid
OH
"X,
o}
Q» 2-[4-(5-(4-chlorophenyl)-4-{[(4-
243 J /S ethylphenyl)amino]carbonyl}-1,3-
cl thiazol-2-yl)phenoxy]-2-
HN™ "o methylpropanoic acid

179
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(406)

WO 03/037332 PCT/US02/32895
Entl
i Structures IUPAC name
No.
[
O/ ~0H 2-[4~(5-(4-chlorophenyl)-4-{[(4-
FC}N &Q:Lcme [4-(5 op yl)-4-{((
a4 W e fluorophenyl)amino]carbonyl}-1,3-
thiazol-2-yl)phenoxy]-2-
methylpropanoic acid
ci
o H 0%‘“ 2-{4-[54-chlorophenyl)-4-({[4-
F Q Ny CH, . . g
245 o\ 4 CH, (trifluoromethyl)phenyl]amino}carbonyl)
1,3-thiazol-2-yllphenoxy}-2-
methylpropanoic acid
o
Q
O,/ ~OH 2-[4-(5-{4~chlorophenyl)-4-{[(4-
O Yol Ei-{5-(4-chloropheny-4{{
246 HC Faw! HC methoxyphenyl)aminc]carbonyl}-1,3-
thiazol-2-yf)phenoxy]-2-
Y!
methylpropanoic acid
cl
Q
O_Q‘H O, /~OH 2-[4-(5-(4-chlorophenyl)-4-{[(4-
N NYQ;C CHy .
a7 Raw 5 cyclohexylphenyl)amino]carbonyl}-1,3-
thiazol-2-yl)phenoxy]-2-
o methylpropanoic acid
e " OQLOH 2-{4-[5-(4-chlorophenyl)-4-({[4-(4-
e &{@E ¢ M ; f
248 T 2 morpholinyl)phenylJamino}carbonyl)-
F OOH 1,3-thiazol-2-ylJphenoxy}-2-
Pk methylpropanoic acid frifluoroacetate
ci
o _@_H 0O, /~CH 2-[4-(5-(4-chlorophenyl)-4-{[(4-
N CH, )
249 \s d NS CH, chlorophenyl)amino]carbonyl}-1,3-
thiazol-2-yl)phenoxyl-2-
o methylpropanoic acid
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(407)

WO 03/037332 PCT/US02/32895
Entry
Structures IUPAC name
No.
HG ?
" 000K | 214.(5-(4-chlorophenyl)-4-{i(3.4-
HC N N H,C CHy di ) b
250 Eaw! imethylphenyl)amino]carbonylf}-1,3-
thiazol-2-yl)phenoxy]-2-
methylpropanoic acid
ol
cl Q
o C " Y@O7}OH 2-[4-(5-(4-chlorophenyl)-4-{[(3,4-
Ny HC COHs i i -1,3-
251 R dichlorophenyl)aminojcarbonyl}-1,3-
thiazol-2-yl)phenoxy]-2-
methylpropanoic acid
ol
HC
O O%f” 2-methyl-2-{4-[5-phenyl-4-({[4-
3
252 o\ \s "o sthylphenyllamino}carbonyl)-1,3-
thiazol-2-yl[phenoxy}propanoic acid
Q
e . s 7}% 2:({4-14-1(4-
L@‘N N CH, ethylphenyl)amino]carbonyl}-5-(4-
3 H.C
258 0" Vs : methoxyphenyl)-1,3-thiazol-2-
yllphenyl}sulfanyl)-2-methylpropanocic
H,G-0 acid
o)
. " 372\~OH 2-({4-4-{[(4-
ON N\j/@"ac CH, fluorophenyl)amino]carbonyl}-5-(4-
259 o Vs methoxyphenyl)-1,3-thiazol-2-
yllphenyl}sulfanyl)-2-methylpropanocic
H,C-0 acid
[
O Sy0-OH 2-{{a-la-{(a-
F “ N H, 32:;1« : .
F Q) 3 (trifluoromethy)phenyl)amino]carbonyl}-
o
260 s 5-(4-methoxyphenyl)-1,3-thiazol-2-
yllphenyl}sulfanyl)-2-methyipropanoic
HC-0 acid

181
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(408)

WO 03/037332 PCT/US02/32895
Ent
id Structures IUPAC name
No.
s Soon (-4
o} H .
HGC‘Q‘ N ‘W/Qi 22;4, methoxyphenyl)aminolcarbonyl}-5-(4-
261 o Vs i methoxyphenyl)-1,3-thiazol-2-
yllphenyl}sulfanyl)-2-methylpropanoic
HC-0 acid
Q
] o 2{{A-4-{[(4-
O‘@N N ﬁ/ij; d cH, | cyclohexylphenylyamino]carbonyl}-5-(4-
262 \-s methoxyphenyl)-1,3-thiazol-2~
yllphenyl}sulfanyl)-2-methylpropanoic
H,C-0 acid

2-({4-[5-(4-methoxyphenyl)-4-({[4-(4-
morpholinyl)phenyllamino}carbonyl)-

263 o O s
Fon 1,3-thiazol-2-yl]phenyl}sulfanyl)-2-
F we-d methylpropanoic acid trifluoroacetate
s J-on 24
CI_Q‘H Nﬁ/ 72:;”; chlorophenyl)amino]carbonyl}-5-(4-
264 9 Vs e methoxyphenyl)-1,3-thiazol-2-
yllphenyl}sulfanyl)-2-methylpropanoic
H,C-0 acid
HG S;}LOH 24413 4-
HSCQN NY©/H30 GH, | dimethylphenyl)aminojcarbonyl}-5-(4-
265 o Vs methoxyphenyl)-1,3-thiazol-2-
yllphenyl}sulfanyl)-2-methylpropancic
H,c-0 acid

182
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(409)

WO 03/037332 PCT/US02/32895
Entry
Structures IUPAC name
No.
cl Q
@H s J-om 2-({4-4-{[(3.4-
a “\ﬁ Jer | dichlorophenylaminojcarbonyl)-5-(4-
8
266 o Vs methoxyphenyl)-1,3-thiazol-2-
Yllphenyl}sulfanyl)-2-methylpropanoic
H,C-0 acid
2-{[4-(4-{I(4~
" s 3 on | ethylphenyl)aminojcarbonyl}-6-phenyl-
H C/ N N@/ﬂp CH, 1,3-thiazol-2-yl)-3-
267 o Vs cn,

methylphenyl]sulfanyl}-2-
methylpropanoic acid

2-methyl-2-({3-methyl-4-[4-({[4-(4-
morpholinyl)phenyllamino}carbonyl)-
5-phenyl-1,3-thiazol-2-

268 o S CH, . .
F)(?\QH N yllphenyl}sulfanyl)propanocic acid
F e trifluoroacetate
o 2-methyl-2-({3-methyl-4-[5-phenyl-4-
F—I—@J‘ " Hsg)cz " ({4-(trifluoromethyl)phenyilamino}
269 o s cn, carbonyl)-1,3-thiazol-2-
% yljphenyl}sulfanyl)propanoic acid
2-{l4-(4-{I(4-
QOH ps OCHDH meﬁoxyphenyl)ar'nino]carbony!}-S—
270 HG Og\s m«”’c phenyl-1,3-thiazol-2-y1)-3-
° methylphenyljsulfanyl}-2-
methylpropanoic acld
Q
. O“ s\’Q;OH 2-{[4~(4-{[(4-
271 p \I\LS X &, 3 fluorophenyl)aminojcarbonyl}-5-

phenyl-1,3-thiazol-2-yl)-3-
methylphenylJsulfanyl}-2-

183
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(410)

WO 03/037332 PCT/US02/32895
Entry Structures {UPAC name
No.
methylpropanoic acid
2 (@4
< 3on | cyclohexylphenyljamino]carbonyl}-5-
272 O@‘N \N\\ﬂ CHEH! phenyl-1,3-thiazol-2-yl)-3-
Ogs CHy methyiphenyl]sulfanyl}-2-
methylpropanoic acid
0 2-({4-[4-{l(4-
/_@_H . w/<j/572: l:” ethylphenyl)amino]carbonyf}-5-(4-
973 he W HaC methylphenyl)-1,3-thiazol-2-
yllphenyl}sulfany!)-2-methylpropanoic
acid
HC
2-methyl-2-({4-[5-(4-methylphenyl)-4-
T YCI';:' (e
274 IS < morpholinyl)phenyllamino}carbonyl)-
A ol 1,3-thiazol-2-
F wd yliphenyl}sulfanyl)propanoic acid
trifluoroacetate
o F . s Sou | 2-methyl-2-({4-[5-(4-methylphenyl)-4-
FOH (T Lo, @
275 o Vs (trifluoromethyl)phenyl]amino}carbonyl
)-1,3-thiazol-2-
H,C yllphenyl}sulfanyl)propanoic acid
s Sean 2444
1,C @‘H N\\(©/H 2):4: methoxyphenyl)amino]carbonyl}-5-(4-
276 e methylphenyl)-1,3-thiazol-2-
yilphenyl}sulfanyl)-2-methylpropanoic
HC acid

184
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WO 03/037332

(411)

PCT/US02/32895

Entry
No.

Structures

IUPAC name

277 o

3

H
O
H,

Q

372L0H

LT Fen

Ny, HC 3
Vs

G

2414
fluorophenyl)amino]carbonyl}-5-(4-
methylphenyl)-1,3-thiazol-2-
yllphenyl}sulfanyl)-2-methylpropanoic
acid

)
" S72LOH
N CH,
s HC

2-({4-[4-{1(4-
cyclohexylphenyl)amino]carbonyl}-5-

279 o S

H€

-572*0H
H
@ LT

N,
278 " Vs {4-methylphenyl}-1,3-thiazol-2-
yliphenyl}sulfanyl)-2-methylpropanoic
HL acid
Q 2-({4-[4-{1(4-

chlorophenyl)amino]carbonyl}-5-(4-
methylphenyl)-1,3-thiazol-2-
yllphenyl}sulfanyl)-2-methylpropancic
acid

280 o

2-{[4-(5-(4-chlorophenyl)-4-{[(4-
ethylphenyl)amino]carbonyl}-1,3-
thiazol-2-yl)phenyljsulfany(}-2-
methylpropanoic acid

281 | F7¢

2-({4-[5-(4-chlorophenyl)-4-({[4-(4-
morpholinyl)phenyllamino}carbonyl)-

1,3-thiazol-2-yllphenyl}sulfanyi)-2-
methylpropanoic acid trifluoroacetate

282 Y

2-({4-[5-(4-chlorophenyl)-4-({[4-
(trifluoromethyl)phenyllamino}carbonyl
)-1,3-thiazol-2-yllphenyl}sulfanyl)-2:
methylpropanoic acid

185
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WO 03/037332

(412)

PCT/US02/32895

Entry
No.

Structures

IUPAC name

283

wI
)
zT
mb
-4
3
?ﬁfo
)
S

2-{[4-(5-(4-chlorophenyl)-4-{[(4-
methoxyphenyl)aminojcarbonyl}-1,3-
thiazol-2-yl)phenyllsulfanyl}-2-
methylpropanoic acid

284

2-{[4-(5-(4-chlorophenyl)-4-{[(4-
fluorophenyl)amino]carbonyl}-1,3-
thiazol-2-yl)phenyl]sulfanyl}-2-
methylpropanoic acid

285

2-{[4-(5-(4-chlorophenyl)-4-{[(4-
cyclohexylphenyl)amino]carbonyl}-
1,3-thiazol-2-yl)phenylsulfanyl}-2-
methylpropanoic acid

286

2-{[4~(5-(4-chlorophenyl)-4-{[(4~
chlorophenyl)amino]carbonyl}-1,3-
thiazol-2-yl)phenylJsulfanyl}-2-
methylpropancic acid

287

2-{[4-(5-(4-chlorophenyl)-4-{[(3,4-
dichlorophenyl)amino]carbonyl}-1,3-
thiazol-2-yl)phenyljsuffanyl}-2-
methylpropanoic acid

288

=
Oi
zZT

“ 'z
I:
0

2

et
Ealie)
4

{4144
ethylphenylyamino]carbonyl}-5-(4-
methylphenyl)-1,3-thiazol-2-yl]-3-

methyiphenyl}sulfanyl)-2-
methylpropanoic acid

186
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WO 03/037332

(413)

PCT/US02/32895

Entry
No.

Structures

IUPAC name

289

2-methyl-2-({3-methyl-4-[5-(4-
methylphenyl)-4-({{4-(4-
morpholinyl)phenyllamino}carbonyl)-
1,3-thiazol-2-
yllphenyl}sulfanyl)propanoic acid
triflucroacetate

290

2-methyl-2-({3-methyl-4-[5-(4-
methylphenyl)-4-({[4-
(triflucromethylyphenyllamino}carbonyl
)-1,3-thiazol-2-
yllphenyl}sulfanyl)propanoic acid

291

2 (-G
methoxyphenyl)amino]carbonyl}-5-(4-
methylphenyl}-1,3-thiazol-2-yl}-3-
methylphenyl}sulfanyl)-2-
methylpropanoic acid

292

2@
fluorophenyl)amino]carbonyl}-5-(4-
methylphenyl)-1,3-thiazol-2-yl}- 3-
methylphenyi}sulfanyl)-2-
methylpropanoic acid

293

2@
cyclohexylphenyl)amino]carbonyl}-5-
{4-methylphenyi}-1,3-thiazol-2-yl}-3-
methylphenyl}sulfanyl)-2-
methylpropanoic acid

187
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(414)

WO 03/037332 PCT/US02/32895
Ents
id Structures IUPAC name
No.
e}
S\‘/lLOH
—0 N 2-({4-[4-(methoxycarbonyl)-5-phenyl-
2 | ] 1,3-thiazol-2-
yllphenyl}sulfanyl)propanoic acid
[¢]
sw)‘\o
-0 I methyl 2-{4-[(2-methoxy-1-methyl-2-
295 o \\s oxoethyl)sulfanyl]phenyl}-5-phenyl-1,3-
thiazole-4-carboxylate
[o}
s\)J\OH
296 ] Ny, ({4-[4-(methoxycarbonyl)-5-phenyl-1,3-
o \;3 thiazol-2-ylJphenylsulfanyl)acetic acid
Q
S\)L Q
o N\\(@ /k« methyl 2-{4-[(2-tert-butoxy-2-
297 ~g \_s oxoethyl)sulfanyljphenyl}-5-phenyl-1,3-
thiazole-4-carboxylate
]
3
Q NY©/ + methyl 2-{4-[(2-tert-butoxy-1-methyl-2-
298 | ~0 \ s oxoethyl)sulfanyl]phenyl}-5-phenyl-1,3-
thiazole-4-carboxylate

188
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(415)

WO 03/037332 PCT/US02/32895
Ents
Y Structures IUPAC name
No.
[e]
SW)LOH
209 Q Ny 2-{4-[(1-carboxyethyl)sulfanyl]phenyl}-
HO \s 5-phenyl-1,3-thiazole-4-carboxylic acid
S\jLOH
o]
200 N 2-{4-[(carboxymethyl)sulfanyljphenyl}-5-
0
HO N S phenyl-1,3-thiazole-4-carboxylic acid
[9)
HEC%OH
8" ‘cH,
2-{[4-(4-{[(3-chloro-2-
methylphenyl)amino]carbonyl}-5-
301 N
= phenyl-1,3-oxazol-2-yl)phenyl]sulfanyl}-
0 2-methyl ic acid
\H methylpropanoic aci
Cl
(o]
S o
)
2-{[4~(4-{[(5-fluoro-2-
202 methylphenyl)amino]carbonyl}-5-
NTTO phenyl-1,3-oxazol-2-yl)phenyl]sulfanyl}-
om 2-methylpropanoic acid
NH
F :j

189
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(416)

WO 03/037332 PCT/US02/32895
Enti
Y Structures IUPAC name
No.
CH,
]
O"oH
2-methyl-2-({4-[1-pentyl-5-(4-
303 N =N thiomorpholinylcarbonyl)-1H-imidazol-2-
J_F f yllphenyl}sulfanyl)propanoic acid
H,C s} N
&
H3
Hscj—s
o
OH 2-methyl-2-[(4-{5-[(4-methyl-1-
304 =N piperazinyf)carbonyl]-1-pentyl-1H-
N
_/,I f imidazol-2-yl}phenyl)sulfanyl]propanoic
H,C o <\L_> acid
N\
GH,
CH,
H,C——8
O on 2-{4-(5-{[(2.6-
N dimethylphenyl)amino]jcarbonyl}-1-
305 N _/ pentyl-1H-imidazol-2-
MG J_/; yliphenylJsulfanyl}-2-methylpropanoic
? He o NH acid
G
CH,
H,C——S
O'on 2-{14-(5-{[(2.4-
=N dimethylphenyl)amino]carbonyl}-1-
306 J_f'f pentyl-1H-imidazol-2-
H,C O™ H yl)phenyljsulfanyl}-2-methylpropanoic
Q cH, acid
H,C

1920
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(417)

WO 03/037332 PCT/US02/32895
Entry
Structures IUPAC name
No.
CH,
HC—S,
%o
- 2454
07 J—F’f ethylphenyl)amino]carbonyl}-1-pentyi-
HC oA\ 1H-imidazol-2-yl)phenylJsulfanyl}-2-
é methylpropanoic acid
CH,
H3
chj»s
%3 2-{[4-(5-{[(2.5-
—N dimethylphenyl)amino]carbonyl}-1-
308 J_/"Lz% pentyl-1H-Imidazol-2-
H,C i yhphenylJsulfanyl}-2-methylpropanocic
H,C .
acid
CH,
CH,
H,C——S
° OH
2-({4-[5-(anilinocarbonyl)-1-pentyl-1H-
=N
309 N imidazol-2-ylJphenyl}sulfanyl)-2-
J_F ¢
He o methylpropanoic acid

191
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(418)

WO 03/037332 PCT/US02/32895
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id Structures IUPAC name
No.
CH,
H,C——S,
o
or 24124
N =N dimethoxyphenyl)amino]carbonyl}-1-
C
310 J_F r pentyl-1H-imidazol-2-
H,C o NH yliphenyl]sulfanyl}-2-methylpropanoic
qQ acid
CH,
o}
CH,
CH,
H,C——8§,
° OH
N 2-methyl-2-{[4-(5-{[(1-methyl-1H-
a1 N : benzimidazol-2-ylyamino]carbonyl}-1-
e J_/; pentyl-1H-imidazol-2-
: /z\l H yl)phenyl]sulfanyl}propanoic acid
N n-ch,
CH,
H,C——S
O"on 2-{[4-(5-{I(2.5-
N dimethoxyphenyl)aminojcarbonyl}-1-
312 J_/—N 2 pentyl-1H-imidazol-2-
H,C o yl)phenyl]sulfanyl}-2-methylpropancic
NH on acid
HG halkd
w0
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Enti
id Structures IUPAC name
No.
CH,
H,C——S,
N =N 2-{[4-(5-{[4-(3,4-dichlorophenyl)-1-
3 J_ff piperazinylJcarbonyl}-1-pentyl-1H-
HC ° N imidazol-2-yl)phenyl]sulfanyl}-2-
[ ] methylpropanoic acid
N
; cl
Cl
CH,
HC—1-§
Oon 2-methyl-2-{[4-(5-{(2-
314 =N methylphenyl)aminojcarbonyl}-1-pentyl-
ij 1H-imidazol-2-
ne— © A yl)phenylsulfanyl}propanoic acid
O
I g
Ho” Fen,
2-({4-[5-{I(3,5-
dimethylphenyl)aminc]carbonyl}-1-(2-
315 e :N methoxyethyl)-4-methyl-1H-imidazol-2-
H,c‘o or CHs yllphenyl}sulfanyl)-2-methylpropanoic
NH
:( acid
H,C oH
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No.
o
CH,
o’ i
2-({4-I5-{(2.4-
dimethylphenyljamino]carbonyl}-1-(2-
=N
316 N - -1H-imidazol-2-
o e ILCH' methoxyethyl)-4-methyl-1H-imidazol
HC oA\, yllphenyl}sulfanyl)-2-methylpropanoic
é,cﬂ2 acid
H,C
[}
GH,
v’ Aoy,
2-({4-[5-{[(2,3-
dimethylphenyl)aminc]carbonyl}-1-(2-
317 _/_N :N methoxyethyl)-4-methyl-1H-imidazol-2-
Hado OJ\)\CHJ yllphenyl}sulfanyl)-2-methylpropanoic
NH .
f cH, acid
CH,
3 g
HO JcH,
2-({4-[5-{I(2,5-
dimethylphenyl)amino]carbonyf}-1-(2-
318 N =N methoxyethyl)}-4-methyl-1H-imidazol-2-
pI f\CHs yllphenyl}sulfanyl}-2-methylpropanoic
" acid
&
H,C
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Entry
No.

Structures 1UPAC name

[+}
CH,
o’ Ao,
S 2-({4-I5-{[(2-
methylphenyl)amino]carbonyl}-1-(2-
319 N methoxyethyl)-4-methyl-1H-imidazol-2-
/T !
HCP orCHs yllphenyl}sulfanyl)-2-methylpropanoic
" acid
CH,

2-({4-[5-(anilinocarbonyl}-1-(2-
methoxyethyl)-4-methyl-1H-imidazol-2-

320 =N
N, -2
o va f\CHa yllphenyl}sulfanyl)-2-methylpropanoic
HC 0PNy acid
I g
HO' CH.
s.® 2-({4-[5-{[{2-fluoro-5-
q methylphenyl)amino]carbonyl}-1-(2-
321 I =N methoxyethyl)-4-methyl-1H-imidazol-2-
deo Ikc"'s yllphenyl}sulfanyl)-2-methylpropanoic

f - acid
H,C’
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Entry
No.

Structures IUPAC name

g
HO' CH,

S,

2-({4-[1-(2-methoxyethyl)-4-methyl-5-
: =y (s

N . .
322 o J\)\CHB morpholinyl)phenyllamino}carbonyl)-
s 1H-imidazol-2-yllphenyl}sulfanyl)-2-
methylpropanoic acid

9 cm,
v’ o
2-({4-[5-{[(2.4-

difluorophenyl)amino]carbonyl}-1-(2-

323 _/—NIL methoxyethyl)-4-methyl-1H-imidazol-2-
o CH, .
HC o - yllphenyl}sulfanyl)-2-methylpropanoic
F acid
¢
o]
CH,
HO&CHa
8 2-({45-{I
Q chlorophenyl)amino]carbonyl}-1-(2-
324 NN methoxyethyl)-4-methyl-1H-imidazol-2-
Hc’OI e, yllphenyl}sulfanyl)-2-methylpropanoic
? 07 nm acid
cl
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i Structures IUPAC name
No.
o
CH,
o o,
2-({4-[5-{I(2.4-
dichlorophenyl)amino]carbonyl}-1-(2-
325 ../—'\f\l\ methoxyethyl)-4-methyl-1H-imidazol-2-
I CH, )
HC oA, yllphenyl}sulfanyl}-2-methylpropanoic
@/Cl acid
Cl
Q
CH,
o Yoon,
2-({A-{5-{I(4-
- ethylphenyl)amino]carbonyl}-1-(2-
326 . e N cH, methoxyethyl)-4-methyl-1H-imidazol-2-
HE o NH yllphenyl}sulfanyl)-2-methylpropanoic
acid
CH,
Q
CH,
Ho” Yocn,
2-({4-[5-{[(24-
- difluorobenzyl)amino]carbonyl}-1-(2-
327 e ij\cn methoxyethyl)-4-methyl-1H-imidazol-2-
< 3
HC o R yllphenyl}sulfanyl)-2-methylpropanoic
acid
e
¢
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Enti
v Structures IUPAC name
No.
[o]
CH,
HOJ;(CHB
2-({4-[1-(2-methoxyethyl)-4-methyl-5-(1-
328 Q piperidinylcarbonyl)-1H-imidazol-2-
=N o i
_/_N B yllphenyl}suifanyl)-2-methylpropanoic
o CH, acid
Q
CH,
HO s
2-{(4-{1-(2-methoxyethyl)-4-methyl-5-
320 Q [(4-methyl-1-piperazinyl)carbonyl]-1H-
_/_N :N imidazol-2-yl}phenyl)sulfanyl]-2-
ned /‘:3 methylpropanoic acid
3 [P
LN,
i CHy
HO CH,
2-({4-[1-(2-methoxyethyl)}-4-methyl-5-(4-
130 Q morpholinylcarbonyl)-1H-imidazol-2-
=N yllphenyl}sulfanyl)-2-methylpropanoic
N
y p—/— ;j)\k’lH3 : acid
,C o N
@
o
CH,
HOJ?(CHS
2-({4-{1-(2-methoxyethyl)-4-methyl-5-(4-
331 thiomorpholinylcarbonyl)-1H-imidazol-2-
=N - 2-1 i
_/_N P yilphenyl}sulfanyl)-2-methylpropanoic
" C,O CH, acid
y 07y
@
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Structures [UPAC name
No.
§ on
3
I"OJ‘?<1:H3
2-[(4-{5-[(cyclohexylamino)carbonyl]-5-
332 N methyl-1-(2-methoxyethyl)-1H-imidazol-
N g o .
o /T ch, 2-yl}phenyl)sulfanyl]-2-methylpropanoic
HC 0PN acid
[o]
CH,
”°J?4CH; 2-{4-[(1-carboxy-1-
333 methylethyl)sulfanyllphenyl}-1-(2-
- methoxyethyl)-4-methyl-1H-imidazole-
o wa "XJ\CHS 5-carboxylic acid
HC 0P o
CH,
HO'
CH,
Py 24152
benzylphenyl)amino]carbonyl}-1-(2-
334 =N methoxyethyl)-4-methyl-1H-imidazol-2-
_/— N
o Gy yliphenyl}sulfanyt)-2-methylpropanoic
e 0T acid
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Entry
No.

Structures IUPAC name

o
CH,

s 2-({4-[5-[(1,1"-biphenyl-2-
ylamino)carbonyl]-1-(2-methoxyethyl)-

335 e 4-methyl-1H-imidazol-2-
[T o, .
yllphenyl}sulfanyl)-2-methylpropanoic
07 “NH

el

!

acid

2-[(4-{1-(2-methoxyethyl)-4-methyl-5-
[(1,2,3,4-tetrahydro-1-
—N "
336 naphthalenylamino)carbonyl]-1H-
. N Pen o
imidazol-2-yl}phenyl)sulfanyl}-2-
methylpropanoic acid

CH, CHs .
3 ethyl 2-{4-[(2-tert-butoxy-1,1-dimethyl-
2-oxoethyl)sulfanylphenyl}-4-methyt-1-

337
O SN (2-phenoxyethyl)-1H-imidazole-5-
©/ f carboxylate
CH,
O
O7cn,
F
a
¢ ﬁﬁ\fHa 2-{f4-(5-butoxy-3-{[(2,4-
342 NN\ ()/\/\CH3 difluorophenyl)amino]carbonyl}-4-
methyl-1H-pyrazol-1-yl)phenyilsulfanyi}-
) jHJ 2-methylpropanoic acid
CH,
O™ on
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i Structures IUPAC name
No.
AT
P
HC; H%Ha 2-{[4-(5-butoxy-3-{(2,4-
s 7
aaz NN\ 0" CH, dimethylphenyl)aminojcarbonyl}-4-
<j methyl-1H-pyrazol-1-yl)phenyljsulfanyl}-
{ CH, 2-methylpropanoic acid
;(LCHJ
on
For
° 2-({4-[5-butoxy-3-({[3-methoxy-4-
o)
éHs H CH, (trifluoromethyl)phenyllamino}carbonyl)-
344 N/N\ 0™"cH, 4-methy
@ |-1H-pyrazol-1-yl]phenyl}sulfanyl)-2-
CH, methylpropanoic acid
s CH,
O on
O-CH,
o o]
([3“3 N CH, 2-{[4-(5-butoxy-3-{[(3,5-
345 N’N\ o™~ "eH dimethoxyphenyl)amino]carbonyl}-4-
3
methyl-1H-pyrazol-1-yl)phenyllsulfanyl}-
CH, 2-methylpropanoic acid
S CH,
o
LR
N CH, AR o
CHGH T3 o, 2-[(4-{5-butoxy-3-
246 N0 [(mesitylamino)carbonylj-4-methyl-1H-
© pyrazol-1-yl}phenyl)sulfanyl]-2-
S CT;H methylpropanoic acid
3
O on
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No.

2-{[4-(5-butoxy-3-{[(4-

247 e ethylphenyl)amino]carbonyl}-4-methyl-
© 1H-pyrazol-1-yl)phenyljsulfanyl}-2-
CH, ’
oy methylpropanoic acid
O om
H c’(\\( N & 2-{[4-(5-butoxy-3-{[(2,3-
3 CHsH NN O/\/\CH3 Xy ”
348 N dimethylphenyl)amino]carbonyl}-4-
© methyl-1H-pyrazoi-1-yl)phenylJsulfanyl}-
S;(l?é‘;l 2-methylpropanoic acid
o : ’

2-{[4-(5-phenyl-1,3-thiazol-2-
yl)phenyl]sulfanyl}propancic acid

S\H\OH
N\
349 L

N 2-methyl-2-{4-[5-phenyl-4-({[4-
350 o\ (trifluoromethyl)phenyllamino}carbonyl)-

1,3-thiazol-2-ylJphenoxy}propanoic acid

2-methyl-2-{4-[5-phenyl-4-({[4-
flourophenyljamino}carbonyl)-1,3-

:
Oy.zT
Z
<o
o)
& o
==

351 o
thiazol-2-yljphenoxy}propanoic acid

0. OH
Q R« .0 e, 2-methyl-2-{4-{5-phenyl-4-({4-

352 Oi ?\ \S cyclohexylphenyllamino}carbonyl)-1,3-

thiazol-2-yl]Jphenoxy}propanoic acid
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Entry
No.

Structures

IUPAC name

353

b
o F

OH

Q
-
O e
o

\

O

2-methyl-2-{4-[4-({{4-(4-

morpholinyl)phenyllamino}carbonyl)-5-
phenyl-1,3-thiazol-2-

yllphenoxy}propanoic acid

trifluoroacetate

354

0. OH

thiazol-2-yl]Jphenoxy}propanoic acid

2-methyl-2-{4-[5-phenyl-4-({[4-
methoxyphenyllamino}carbonyl)-1,3-
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The present invention relates to the use of the compounds of this invention for the
treatment of bulimia and obesity including associated dyslipidemia and other obesity- and
overweight-related complications such as, for example, cholesterol gallstones, cancer (e.g., colon,
rectum, prostate, breast, ovary, endometrium, cervix, gallbladder, and bile duct), menstrual
abnormalities, infertility, polycystic ovaries, osteoarthritis, and sleep apnea, as well as for a
number of other pharmaceutical uses associated therewith, such as the regulation of appetite and
food intake, dyslipidemia, hypertriglyceridemia, Syndrome X, type II diabetes (non-insulin-
dependent diabetes), atherosclerotic diseases such as heart failure, hyperlipidemia,
hypercholesteremia, low HDL levels, hypertension, cardiovascular disease (including
atherosclerosis, coronary heart disease, coronary artery disease, and hypertension), cerebrovascular
disease and peripheral vessel disease. The compounds of this invention may also be useful for
treating physiological disorders related to, for example, regulation of insulin sensitivity,
inflammatory response, plasma triglycerides, HDL, LDL, and cholesterol levels and the like.

The compounds of Formulae (Ia)-(e) of this invention are expected to be valuable as
therapeutic agents. Accordingly, an embodiment of this invention includes a method of treating the
various conditions identified above in a patient (including mammals) which comprises administering
to said patient a composition containing an amount of the compound of Formulae (fz)-(le) that is
effective in treating the target condition.

Compounds of Formulae (Ta)-(Ie) may be administered alone or in combination with one or
more additional therapeutic agents. Combination therapy includes administration of a single
pharmaceutical dosage formulation which contains a compound of Formulae (Ta)-(Ie) and one or more
additional therapeutic agents, as well as administration of the compound of Formulae (Ia)-(fe) and
each additional therapeutic agents in its own separate pharmaceutical dosage formulation. For
example, a compound of Formulae (Ia)-(le) and a therapeutic agent may be administered to the patient
together in a single oral dosage composition such as a tablet or capsule, or each agent may be
administered in separate oral dosage formulations.

‘Where separate dosage formulations are used, the compound of Formulae (Ia)-(Ie) and one or
more additional therapeutic agents may be administered at essentially the same time (e.g.,
concurrently) or at separately staggered times (e.g., sequentiaily).

For example, the compounds of Formulae (Ia)-(Ie) may be used in combination with other
therapies and drugs useful for the treatment of obesity, for example, in combination with ps-
adrenoreceptor agonists such as CL-316,243, or in combination with a drug compound that modulates
digestion and/or metabolism such as drugs that modulate thermogenesis, lipolysis, gut motility, fat
absorption, and satiety.

Tn addition, the compounds of Formulae (la)-(Ie) may be administered in combination with

one or more of the following hypoglycemic agents for the treatment of diabetes or diabetes-related
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disorders: insulin; biguanidines such as metformin or buformin; sulfonylureas such as acetohexamide,
chloropropamide, tolazamide, tolbutamide, glyburide, glipizide, glyclazide; or any other insulin
secretagogue such as, for example, repaglinide and nateglinide; or a-glycosidase inhibitors such as
acarbose, voglibose, or miglitol. Also, the compounds of Formulae (Ia)-(Ie) may be used in
combination with HMG Co-A reductase inhibitors (statins), bile acid binding resin, or fibric acid
derivatives fo improve the lipid profile of subjects with dyslipidemia. Compounds of Formulae (la)-
(Ie) may also be used in combination with. agents that regulate hypertension (e.g., inhibitors of
angiotension converting enzyme (ACE), B-blockers, calcium channel blockers).

Furthermore, compounds of the present invention were determined, following oral dosing in
rodents, to be present in significant concentrations in the brain. Therefore, the compounds of this
invention may have utility for the treatment of any of various CNS (central nervous system) or
psychological disorders, such as the treatment of substance or behavioral addiction, and the treatment
of disorders associated with the use of psychotropic substances. Likewise, the compounds of this
invention may have utility for the management and treatment of cognition and memory disorders.

The compounds of Formulae (Ta)-(Ie) may also be utilized, in free base form ot in
compositions, as well as in research and diagnostics or as analytical reference standards, and the like,
which are well known in the art. Therefore, the present invention includes compositions which are
comprised of an inert carrier and an effective amount of a compound of Formulae (Ia)-(Ie), or a salt, or
ester thereof. An inert carrier is any material which does not interact with the compound to be carried
and which lends support, means of conveyance, bulk, traceable material, and the like to the compound
tobe carried. An effective amount of the compound is that amount which produces a result or exerts
an influence on the particular procedure being performed.

1t is anticipated that prodrug forms of the compounds of this invention will prove useful in
certain circumstances, and such compounds are also intended to fall within the scope of the invention.
Prodrug forms may have advantages over the parent compounds exemplified herein, in that they are
better absorbed, better distributed, more readily penetrate the central nervous system, are more slowly
metabolized or cleared, etc. Prodrug forms may also have formulation advantages in terms of
crystallinity or water solubility. For example, compounds of the invention having one or more
hydroxyl groups may be converted to esters or carbonates bearing one or more carboxyl, hydroxyl or
amino groups, which are hydrolyzed at physiological pH values or are cleaved by endogenous
esterases or lipases in vivo. See for example U.S. Patent Nos. 4,942,184; 4,960,790; 5,817,840; and
5,824,701 (all of which are incorporated herein by reference in their entirety), and references therein.

An object of this invention is to provide a method of inducing weight loss in an individual by
administration of a compound of the invention. The method of the invention comprises administering
to an individual a therapeutically effective amount of at least one compound of the invention, or a

prodrug thereof, which is sufficient to induce weight loss. The invention further comprises a method
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of preventing weight gain in an individual by administering an amount of at Jeast one compound of

the invention, or a prodrug thereof, which is sufficient to prevent weight gain.

Evaluation of Biological Activity

Demonstration of the biological activities of the compounds of the present invention may be
accomplished through in vitro, ex vivo, and in vivo assays that are well known in the art. For example,
to demonstrate the efficacy of a pharmaceutical agent for the treatment of obesity and obesity-related
disorders such as diabetes, Syndrome X, or atherosclerotic disease and related disorders such as
Lypertriglyceridemia and hypercholesteremia, the following assays may be used.

Evaluation of Compound Efficacy on the Reduction of Body Weight in Diet-Induced Obese Mice
The purpose of this protocol is to determine the effect of chronic administration of a
compound on body weight of mice made obese by exposure to a 45% kcal/g high fat diet during more
than 10 weeks. The body weight of mice selected for the studies is higher than three standard
deviations from the weight of a control group of mice fed standard low fat (5-6% fat) mouse chow.
Diet-induced obese (DIO) animals are frequently used in the determination of compound efficacy in
the reduction of body weight. This animal mode] has been successfitlly used in the identification and

characterization of the efficacy profile of compounds that are or have been used in the management of

body weight in obese humans (see, e.g., Brown, et al., British J. Pharmacol., 132:1898-1904, 2001;
Guertre-Millo, et al., J. Biol. Chem. 275:16638-16642, 2000; Han, et al., Intl. J. Obesity Rel. Metab,
Dis. 23:174-179, 1999; Surwit, et al., Endocrinol. 141:3630-3637, 2000).

A typical study includes 60-80 male C37bl/J6 mice (n= 10/treatment group) with an average
body weight of approximately 45 g. Mice are kept in standard animal rooms under controlled
temperature and humidity and a 12h/12h light/dark cycle. Water and food are continuously available.
Mice are single-housed in shoeboxes. Animals are sham-dosed with study vehicle for at least four
days before the recording of two-day baseline measurements of body weight and 24 hr food and water
consumption. Mice are assigned to one of 6-8 treatment groups based upon their body weight on
baseline. The groups are set up so that the mean and standard error of the mean of body weight are
similar.

Animals are orally gavaged (5 mL/kg) daily before the dark phase of the light/dark cycle for a
pre-determined number of days (typically 8-14 days) with their assigned dose/compound. Body
weight, and food and water consumption are measured. Data is analyzed using appropriate statistics
following the research design. On the final day, animals are euthanized using CO, inhalation.
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Evaluation of Compound’s Efficacy on the Reduction of Food Intake in Lean Overnight Fasted
Rats
Fuasted-Refed Acute Feeding Assay

The purpose of this protocol is to determine the effect of a single dose of an unknown
compound on food consumption of lean overnight fasted rats. The fasted-refed rat model is
frequently used in the field of obesity to identify compounds with potential for anorectic effects.
This animal model has been successfully used in the identification and characterization of the
efficacy profile of compounds that are or have been used in the management of body weight in
obese humans (see, e.g., Balvet et al., Gen. Pharmacol. 13:293-297, 1982; Grignaschi et al., Br. J.
Pharmacol. 127:1190-1194, 1999; McTavish and Heel, Drug 43:713-733, 1992; Rowland et al.,
Life Sci. 36:2295-2300, 1985).

A typical study includes 60-80 male rats (n=10/treatment group) with an average body
weight of approximately 280 g. Rats are kept in standard animal rooms under controlled
temperature and humidity and a 12/12 light dark cycle. Rats are single-housed in suspended cages
with a mesh floor. Water and food are continuously available unless the animals are being fasted
for the study.

The vehicle test: The rats are grouped based upon their performance on a vehicle test. The
vehicle test is performed between 2 and 7 days before the efficacy test. The rats are fasted
overnight during the dark phase (total of approx. 16-18 hrs). The animal is dosed with 0.5 mL
deionized water. One hour after dosing, pre-weighed food jars are returned to the animal home
cage. The rats are allowed one hour of feeding time. After 1 hour, the spillage is returned to the
food jar and the amount of food consumed is determined. The rats are assigned to groups so that
the mean and standard error of the mean of 1-hour food consumption are similar between groups.

The efficacy test: The rats are fasted overnight during the dark phase (total of approx. 16-18
hr), The animal is dosed with an assigned treatment (2 mg/ml). One hour after dosing, pre-weighed
food jars are returned to the cage. Food intake is recorded 30, 60, 90, 180, and 240 minutes post-food
return. At each time point, spillage is returned to the food jar and then the food jars are weighed. The
amount of food consumed is determined for each time point. Difference between treatment group is

determined using appropriate statistical analysis.

Evaluation of Compound’s Efficacy on the Reduction of Body Weight and Food and Water
Consumption in Obese Zvcker fu/fa Rats

Chronic Feeding Assay
The purpose of this protocol is to determine the effect of chronic administration of an

unknown compound on body weight and food and water consumption in obese Zucker fa/fa
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rats. Obese Zucker fa/fa rats are frequently used in the determination of compound efficacy
in the reduction of body weight. This animal model has been successfully used in the
identification and characterization of the efficacy profile of compounds that are or have been
used in the management of body weight in obese humans (see, e.g,, Al-Barazanji et al., Obes
Res. 8:317-323, 2000; Assimacopoulos-Jeannet et al., Am. J. Physiol. 260(2 Pt 2):R278-283,
1991; Dryden et al., Horm. Metab. Res. 31:363-366, 1999; Edwards and Stevens, Pharmacol.
Biochem. Behav. 47:865-872, 1994; Grinker et al., Pharmacol. Biochem. Behav. 12:265-275,
1980).

A typical study includes 60-80 male Zucker fa/fa (n=10/treatment group) with an average
body weight of approximately 550 g. Rats are kept in standard animal rooms under controlled
temperature and humidity and a 12/12 light dark cycle. Water and food are continuously available.
Rats are single-housed in large rat shoeboxes containing grid floor. Animals are adapted to the
grid floors and sham-dosed with study vehicle for at least four days before the recording of two-
days baseline measurement of body weight and 24-hr food and water consumption. Rats are
assigned to one of 6-8 treatment groups based upon their body weight on baseline. The groups are
set up so that the mean and standard error of the mean of body weight were similar.

Animals are orally gavaged (2 mL/kg) daily before the dark phase of the LD/cycle for a pre-
determined number of days (typically 6-14 days) with their assigned dose/compound. At this time,
body weight, food and water consumption are measured. On the final day, animals are euthanized by
CO, inhalation, and the body weight is measured.

Biological Assays for Obesity-relat i

Method for Measuring Blood Glucose Levels

db/db mice (obtained from Jackson Laborateries, Bar Harbor, ME) are bled (by either eye or
tail vein) and grouped according to equivalent mean blood glucose levels. They are dosed orally (by
gavage in a pharmaceutically acceptable vehicle) with the test compound once daily for 14 days. At
this point, the animals are bled again by eye or tail vein. and blood glucose levels are determined. In
each case, glucose levels are measured with a Glucometer Elite X1 (Bayer Corporation, Elkhart, IN).

Method for Measuring Triglyceride Levels
hApoA1l mice (obtained from Jackson Laboratories, Bar Harbor, ME) are bled (by either eye
or tail vein) and grouped according to equivalent mean serum triglyceride levels. They are dosed
orally (by gavage in a pharmaceutically acceptable vehicle) with the test compound once daily for 8
days. The animals are then bled again by eye or tail vein, and serum triglyceride levels are
208
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determined. In each case, triglyceride levels are measured using a Technicon Axon Autoanalyzer

(Bayer Corporation, Tarrytown, NY).

Methed for Measuring HDL-Cholesterol Levels

To determine plasma HDL-cholesterol levels, hApoAl mice are bled and grouped with
equivalent mean plasma HDL-cholesterol levels. The mice are orally dosed once daily with vehicle
or test compound for 7 days, and then bled again on day 8. Plasma is analyzed for HDL-cholesterol
using the Synchron Clinical System (CX4) (Beckman Coulter, Fullerton, CA).

Method for Measuring Total Cholesterol, HDL-Chol. I, Triglycerides, and Gl Levels

Tn another ir vivo assay, obese monkeys are bled, then orally dosed once daily with vehicle
or test compound for 4 weeks, and then bled again, Serum is analyzed for total cholesterol, HDL~
cholesterol, triglycerides, and glucose using the Synchron Clinical System (CX4) (Beckman Coulter,
Fullerton, CA). Lipoprotein subclass analysis is performed by NMR spectroscopy as described by
Ofiver et al., (Proc. Natl. Acad. Sci. USA 98:5306-5311, 2001).

Method for Measuring an Effect on Cardiovascular Parameters

Cardiovascular parameters (e.g., heart rate and blood pressure) are also evaluated. SHR rats
are orally dosed once daily with vehicle or test compound for 2 weeks. Blood pressure and heart rate
are determined using a tail-cuff method as described by Grinsell et al., (Am. J. Hypertens. 13:370-375,
2000). In monkeys, blood pressure and heart rate are monitored as described by Shen et al., 1.
Pharmacol. Exp. Therap. 278:1435-1443, 1996).

PHARMACEUTICAL COMPOSITIONS

Based on the above tests, or other well known assays used to determine the efficacy for
treatment of conditions identified above in mammals, and by comparison of these results with the
results of known medicaments that are used to treat these conditions, the effective dosage of the
compounds of this invention can readily be determined for treatment of each desired indication.
The amount of the active ingredient to be administered in the treatment of one of these conditions
can vary widely according to such considerations as the particular compound and dosage unit
employed, the mode of administration, the period of treatment, the age and sex of the patient
treated, and the nature and extent of the condition treated.

The total amount of the active ingredient to be administered may generally range from
about 0.001 mg/kg to about 200 mg/kg, and preferably from about 0.01 mg/kg to about 200
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mg/kg body weight per day. A unit dosage may contain from about 0.05 mg to about 1500 mg of
active ingredient, and may be administered one or more times per day. The daily dosage for
administration by injection, including intravenous, intramuscular, subcutaneous, and parenteral
injections, and use of infusion techniques may be from about 0.01 to about 200 mg/kg. The daily
rectal dosage regimen may be from 0.01 to 200 mg/kg of total body weight. The transdermal
concentration may be that required to maintain a daily dose of from 0.01 to 200 mg/kg.

Of course, the specific initial and continuing dosage regimen for each patient will vary
according to the nature and severity of the condition as determined by the attending diagnostician, the
activity of the specific compound employed, the age of the patient, the diet of the patient, time of
administration, route of administration, rate of excretion of the drug, drug combinations, and the like.
The desired mode of treatment and number of doses of a compound of the present invention or a
pharmaceutically acceptable salt thereof may be ascertained by those skilled in the art using
conventional treatment tests.

The compounds of this invention may be utilized to achieve the desired pharmacological
effect by administration to a patient in need thereof in an appropriately formulated pharmacenutical
composition. A patient, for the purpose of this invention, is a mammal, including 2 human, in
need of treatment for a particular condition or disease. Therefore, the present invention includes
pharmaceutical compositions which are comprised of a pharmaceutically acceptable carrier anda
pharmaceutically effective amount of a compound identified by the methods described herein, or
a pharmaceutically acceptable salt or ester thereof. A pharmaceutically acceptable carrier is any
carrier which is relatively non-toxic and innocuous to a patient at concentrations consistent with
effective activity of the active ingredient so that any side effects ascribable to the carrier do not
vitiate the beneficial effects of the active ingredient. A pharmaceutically effective amount of a
compound is that amount which produces a result or exerts an influence on the particular
condition being treated. The compounds identified by the methods described herein may be
administered with a pharmacentically-acceptable carrier using any effective conventional dosage
unit forms, including, for example, immediate and timed release preparations, orally, parenterally,
topically, or the like.

Tor oral administration, the compounds may be formulated into solid or liquid preparations
such as, for example, capsules, pills, tablets, troches, lozenges, melts, powders, solutions,
suspensions, or emulsions, and may be prepared according to methods known to the art for the
manufacture of pharmaceutical compositions. The solid unit dosage forms may be a capsule
which can be of the ordinary hard- or sofi-shelled gelatin type containing, for example,
surfactants, lubricants, and inert fillers such as lactose, sucrose, calcium phosphate, and corn
starch.

In another embodiment, the compounds of this invention may be tableted with conventional
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tablet bases such as lactose, sucrose, and comstarch in combination with binders such as acacia,
cornstarch, or gelatin; disintegrating agents intended to assist the break-up and dissolution of the tablet
following administration such as potato starch, alginic acid, corn starch, and guar gum; tubricants
intended to improve the flow of tablet granulation and to prevent the adhesion of tablet material to the
surfaces of the tablet dies and punches, for example, talc, stearic acid, or magnesium, calcium or zinc
stearate; dyes; coloring agents; and flavoring agents intended to enhance the aesthetic qualities of the
tablets and make them more acceptable to the patient. Suitable excipients for use in oral liquid dosage
forms include diluents such as water and alcohols, for example, ethanol, benzyl alcohol, and
polyethylene alcohols, either with or without the addition of a pharmaceutically acceptable surfactant,
suspending agent, or emulsifying agent. Various other materials may be present as coatings or to
otherwise modify the physical form of the dosage unit. For instance tablets, pills or capsules may be
coated with shellac, sugar or both.

Dispersible powders and granules are suitable for the preparation of an aqueous suspension.
They provide the active ingredient in admixture with a dispersing or wetting agent, a suspending
agent, and one or more preservatives. Suitable dispersing or wetting agents and suspending agents are
exemplified by those already mentioned above. Additional excipients, for example, those sweetening,
flavoring and coloring agents described above, may also be present.

The pharmaceutical compositions of this invention may also be in the form of oil-in-water
emulsions. The oily phase may be a vegetable oil such as liquid paraffin or 2 mixture of vegetable
oils. Suitable emulsifying agents may be (1) naturally occurring gums such as gum acacia and gum
tragacanth, (2) naturally occurring phosphatides such as soy bean and lecithin, (3) esters or partial
esters derived from fatty acids and hexitol anhydrides, for example, sorbitan monooleate, and (4)
condensation products of said partial esters with ethylene oxide, for example, polyoxyethylene
sorbitan monooleate. The emulsions may also coniain sweetening and flavoring agents.

' Oily suspensions may be formulated by suspending the active ingredient in a vegetable oil
such as, for example, arachis oil, olive oil, sesame oil, or coconut oil; or in a mineral oil such as liquid
paraffin. The oily suspensions may contain a thickening agent such as, for example, beeswax, hard
paraffin, or cetyl alcohol. The suspensions may also contain one or more preservatives, for example,
ethyl or n-propyl p-hydroxybenzoate; one or more coloring agents; one or more flavoring agents; and
one or more sweetening agents such as sucrose or saccharin,

Syrups and elixirs may be formulated with sweetening agents such as, for example, glycerol,
propylene glycol, sorbitol, or sucrose. Such formulations may also contain a demulcent, and
preservative, flavoring and coloring agents.

The compounds of this invention may also be administered parenterally, that is,
subcutaneously, intravenously, intramuscularly, or interperitoneally, as injectable dosages of the
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coml;o\md ina physiologically acceptable diluent with a pharmaceutical carrier which may be a sterile
liquid or mixture of liquids such as water, saline, aqueous dextrose and related sugar solutions; an
alcohol such as ethanol, isopropanol, or hexadecyl alcohol; glycols such as propylene glycol or
polyethylene glycol; glyeerol ketals such as 2,2-dimethyl-1,1-dioxolane-4-methanol, ethers such as
poly(ethyleneglycol) 400; an oil; a fatty acid; a fatty acid ester or glyceride; or an acetylated fatty acid
glyceride with or without the addition of a pharmaceutically acceptable surfactant such as a soap ora.
detergent, suspending agent such as pectin, carbomers, methycellulose,
hydroxypropylmethylcellulose, or carboxymethylcellulose, or emulsifying agent and other
pharmaceutical adjuvants.

Tllustrative of oils which can be used in the parenteral formulations of this invention are those
of petroleum, animal, vegetable, or synthetic origin, for example, peanut oil, soybean oil, sesame oil,
cottonseed oil, corn oil, olive oil, petrolatum, and mineral oil. Suitable fatty acids include oleic acid,
stearic acid, and isostearic acid. Suitable faity acid esters are, for example, ethyl oleate and isopropyl
myristate. Suitable soaps include fatty alkali metal, ammonium, and triethanolamine salts and suitable
detergents include cationic detergents, for example, dimethyl dialkyl ammonium halides, alkyl
pyridinium halides, and alkylamine acetates; anionic detergents, for example, alkyl, aryl, and olefin
sulfonates, alkyl, olefin, ether, and monoglyceride sulfates, and sulf i ; nonionic d
for example, fatty amine oxides, fatly acid alkanolamides, and polyoxyethylenepolypropylene

copolymers; and amphoteric detergents, for example, alkyl-beta-aminopropionates, and 2-
alkylimidazoline quarternary ammonium salts, as well as mixtures.

The parenteral compositions of this invention may typically contain from about 0.5% to about
25% by weight of the active ingredient in solution. Preservatives and buffers may also be used
advantageously. In order to minimize or eliminate irritation at the site of injection, such compositions
may contain a non-fonic surfactant having a hydrophile-lipophile balance (HLB) of from about 12 to
about 17. The quantity of surfactant in such formulation ranges from about 5% to about 15% by
weight. The surfactant can be a single component having the above HLB or can be a mixture of two
or more components having the desired HLB.

Tllustrative of surfactants used in parenteral formulations are the class of polyethylene
sorbitan fatty acid esters, for example, sorbitan monooleate and the high molecular weight adducts of
ethylene oxide with a hydrophobic base, formed by the condensation of propylene oxide with
propylene glycol.

The pharmaceutical compositions may be in the form of sterile injectable aqueous
suspensions. Such suspensions may be formulated according to known methods using suitable
dispersing or wetting agents and suspending agents such as, for example, sodium
carboxymethylcellulose, methylcellulose, hydroxypropylmethyl-cellulose, sodium alginate,
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polyvinylpyrrolidone, gum tragacanth and gum acacia; dispersing or wetting agents which may be a
naturally occurring phosphatide such as lecithin, a condensation product of an alkylene oxide with a
fatty acid, for example, polyoxyethylene stearate, a condensation product of ethylene oxide with a
long chain aliphatic alcohol, for example, heptadecaethyleneoxycetanol, a condensation produet of
ethylene oxide with a partial ester derived form a fatty acid and a hexitol such as polyoxyethylene
sorbitol monooleate, or a condensation product of an ethylene oxide with a partial ester derived from a
fatty acid and & hexitol anhydride, for example polyoxyethylene sorbitan monooleate.

The sterile injectable preparation may also be a sterile injectable solution or suspepsion in a
non-toxic parenterally acceptable diluent or solvent. Diluents and solvents that may be employed are,
for example, water, Ringer’s solution, and isotonic sodium chloride solution. In addition, sterile fixed
oils are conventionally employed as solvents or suspending media. For this purpose, any bland, fixed
oil may be employed including synthetic mono or diglycerides. In addition, fatty acids such as oleic
acid may be used in the preparation of injectables.

A composition of the invention may also be administered in the form of suppositories for
rectal administration of the drag, These compositions may be prepared by mixing the drug with a
suitable non-irritation excipient which is solid at ordinary temperatures but liquid at the rectal
temperature and will therefore melt in the rectum to release the drug. Such material are, for example,
cocoa butter and polyethylene glycol.

Another formulation employed in the methods of the present invention employs transdermal
delivery devices (“patches”). Such transdermal patches may be used to provide continuous or .
discontinuous infusion of the compounds of the present invention in controlled amounts. The
construction and use of transdermal patches for the delivery of pharmaceutical agents is well known in
the art (see, e.g,, U.S. Patent No. 5,023,252, incorporated herein by reference). Such patches may be
constructed for continuous, pulsatile, or on demand delivery of pharmaceutical agents.

It may be desirable or necessary to introduce the pharmaceutical composition to the patient
via a mechanical delivery device. The construction and use of mechanical delivery devices for the
delivery of pharmaceutical agents is well known in the art. For example, direct techniques for
administering a drug directly to the brain usually involve placement of a drug delivery catheter into
the patient’s ventricular system to bypass the blood-brain barrier. One such implantable delivery
system, used for the transport of agents to specific anatomical regions of the body, is described in U.S.
Patent No. 5,011,472, incorporated herein by reference.

The compositions of the invention may also contain other conventional pharmaceutically
acceptable compounding ingredients, generally referred to as carriers or diluents, as necessary or
desired. Any of the compositions of this invention may be preserved by the addition of an antioxidant

such as ascorbic acid or by other suitable preservatives. Conventional procedures for preparing such
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compositions in appropriate dosage forms can be utilized.

Commonly used pharmaceutical ingredients which may be used as appropriate to formulate
the composition for its intended route of administration include: acidifying agents, for example, but
are not limited to, acetic acid, citric acid, fumaric acid, kydrochloric acid, nitric acid; and alkalinizing
agents such as, but are not limited to, ammonia solution, ammonium carbonate, diethanolamine,
monoethanolamine, potassium hydroxide, sodium borate, sodium carbonate, sodium hydroxide,
triethanolamine, irolamine.

Other pharmaceutical ingredients include, for example, but are not limited o, adsorbents (e.g.,
powdered cellulose and activated charcoal); aerosol propellants (e.g., carbon dioxide, CClyFs, F,CIC-
CCIF, and CCIF>); air displacement agents (e.g., nitrogen and argon); antifungal preservatives (e.g.,
benzoic acid, butylparaben, ethylparaben, methylparaben, propylparaben, sodium benzoate);
antimicrobial preservatives (e.g., benzalkonium chloride, benzethonium chloride, beﬁzyl alcohol,
cetylpyridinium chloride, chlorobutanol, phenol, phenylethyl alcohol, phenylmercuric nitrate and
thimerosal); antioxidants (e.g., ascorbic acid, ascorbyl palmitate, butylated hydroxyanisole, butylated
hydroxytoluene, hypophosphorus acid, monothioglycerol, propyl gallate, sodium ascorbate, sodium
bisulfite, sodium formaldehyde sulfoxylate, sodium metabisulfite); binding materials (e.g., block
polymers, natural and synthetic rubber, polyacrylates, polyurethanes, silicones and styrene-butadiene
copolymers); buffering agents (e.g., potassium metaphosphate, potassium phosphate monobasic,
sodium acetate, sodium citrate anhydrous and sodium citrate dihydrate); carrying agents (e.g., acacia
syrup, aromatic syrup, aromatic elixir, cherty syrup, cocoa syrup, orange syrup, syrup, corn oil,
mineral oil, peanut oil, sesame oil, bacteriostatic sodium chloride injection and bacteriostatic water for
injection); chelating agents (e.g., edetate disodium and edetic acid); colorants (¢.g., FD&C RedNo. 3,
FD&C Red No. 20, FD&C Yellow No. 6, FD&C Blue No. 2, D&C Green No. 5, D&C Orange No. 5,
D&C Red No. 8, caramel and ferric oxide red); clarifying agents (e.g., bentonite); emulsifying agents
(but are not limited to, acacia, cetomacrogol, cetyl alcohol, glyceryl monostearate, lecithin, sorbitan
monooleate, polyethylene 30 stearate); encapsulating agents (e.g., gelatin and cellulose acetate
phthalate); flavorants (e.g., anise oil, cinnamon oil, cocoa, menthol, orange oil, peppermint oil and
vanillin); humectants (e.
and glycerin); oils (e.g., arachis oil, mineral oil, olive oil, peanut oil, sesame oil and vegetable oil);
ointment bases (e.g., lanolin, hiydrophilic ointment, polyethylene glycol ointment, petrolatum,
hydrophilic petrolatum, white ointment, yellow ointment, and rose water ointment); penetration

, elycerin, propylene glycol and sorbitol); levigating agents (e.g,, mineral oil

enhancers (transdermal delivery) (e.g., monohydroxy or polyhydroxy alcohols, saturated or
unsaturated fatty alcohols, saturated or unsaturated fatty esters, saturated or unsaturated dicarboxylic
acids, essential oils, phosphatidy! derivatives, cephalin, terpenes, amides, ethers, ketones and ureas);
plasticizers (e.g, diethyl phthalate and glycerin); solvents (e.g., aleohol, corn oil, cottonseed oil,

glycerin, isopropyl alcohol, mineral oil, oleic acid, peanut oil, purified water, water for injection,
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sterile water for injection and sterile water for irrigation); stiffening agents (e.g., cetyl alcohol, cetyl
esters wax, microcrystalline wax, paraffin, stearyl aloohol, white wax and yellow wax); suppository
bases (e.g, cocoa butter and polyethylene glycols (mixtures)); surfactants (e.g., benzalkonium
chloride, nonoxynol 10, oxtoxynol 9, polysorbate 80, sodium lauryl sulfate and sorbitan
monopalmitate); suspending agents (e.g., agar, bentonite, carbomers, carboxymethyleellulose sodium,
‘hydroxyethyl cellulose, hydroxypropyl cellulose, hydroxypropyl methylcellulose, kaolin,
methylcellulose, tragacanth and veegum); sweetening e.g., aspartame, dextrose, glycerin, mantitol,
propylene glycol, saccharin sodium, sorbitol and sucrose); tablet anti-adherents (e.g., magnesium
stearate and talc); tablet binders (e.g., acacia, alginic acid, carboxymethylcellulose sodium,
compressible sugar, ethylcellulose, gelatin, liquid glucose, methylcellulose, povidone and
pregelatinized starch); tablet aﬂd capsule diluents (e.g., dibasic calcium phosphate, kaolin, lactose,
mannitol, microcrystalline cellulose, powdered cellulose, precipitated calcium carbonate, sodium
carbonate, sodium phosphate, sorbitol and starch); tablet coating agents (e.g., liquid glucose,
hydroxyethyl cellulose, hydroxypropyl cellulose, hydroxypropyl methylcellulose, methylcellulose,
ethylcellulose, cellulose acetate phthalate and shellac); tablet direct compression excipients (e.g.,
dibasic calcium phosphate); tablet disintegrants (e.g., alginic acid, carboxymethylcellulose calcium,
microcrystalline cellulose, polacrillin potassium, sodium alginate, sodium starch glycollate and
starch); tablet glidants (e.g., colloidal silica, corm starch and talc); tablet lubricants (e.g., calcium
stearate, magnesium stearate, mineral oil, stearic acid and zinc stearate); tablet/capsule opaquants
(e.g., titanium dioxide); tablet polishing agents (¢.g., carnuba wax and white wax); thickening agents
(e.g., beeswax, cetyl alcohol and paraffin); tonicity agents (e.g., dextrose and sodium chloride);
viscosity increasing agents {(e.g., alginic acid, bentonite, carbomers, carboxymethylcellulose sodium,
methyleellulose, povidone, sodium alginate and tragacanth); and wetting agents (e.g.,
heptadecacthylene oxycetanol, lecithins, polyethylene sorbitol monooleate, polyoxyethylene sotbitol
monooleate, and polyoxyethylene stearate),

The compounds identified by the methods described herein may be administered as the sole
phar ical agent or in combination with one or more other pharmaceutical agents where the

combination causes no unacceptable adverse effects. For example, the compounds of this invention
can be combined with known anti-obesity, or with known antidiabetic or other indication agents, and
the like, as well as with admixtures and combinations thereof.

The compounds identified by the methods described herein may also be utilized, in free base

form or in compositions, in research and diagnostics, or as analytical reference standards, and the like.

Therefore, the present invention includes compositions which are comprised of an inert carrier and an
effective amount of a compound identified by the methods described herein, or a salt or ester thereof.
An inert carrier is any material which does not interact with the compound to be carried and which

lends support, means of conveyance, bulk, traceable material, and the like to the compound to be
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carried. An effective amount of compound is that amount which produces a result or exerts an
influence on the particular procedure being performed.

Formulations suitable for subcutaneous, intravenous, intramuscular, and the like; suitable
pharmaceutical carriers; and techniques for formulation and administration may be prepared by any of
the methods well known in the art (see, e.g,, Remington's Pharmaceutical Sciences, Mack Publishing
Co., Easton, Pa., 20" edition, 2000)

The following examples are presented to illustrate the invention described herein, but should

not be construed as limiting the scope of the invention in any way.

Capsule Formulation

A capsule formula is prepared from:

Compound of this invention 40 mg
Starch 109 mg
Magnesium stearate 1mg

The components are blended, passed through an appropriate mesh sieve, and filled into hard

gelatin capsules.

Tablet Formulation
A tablet is prepared from:
Compound of this invention 25 mg
Cellulose, microcrystatine 200 mg
Colloidal silicon dioxide 10 mg
Stearic acid 5.0mg

The ingredients are mixed and compressed to form tablets. Appropriate aqueous and non-
aqueous coatings may be applied to increase palatability, improve elegance and stability or delay
absorption.

Sterile IV Solution

A 5 mg/ml solution of the desired compound of this invention is made using sterile, injectable
water, and the pH is adjusted if necessary. The solution is diluted for administration to 1-2 mg/mi
with sterile 5% dextrose and is administered as an IV infusion over 60 minutes.
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Intramuscular suspension

The foilowing intramuscular suspension is prepared:

Compound of this invention 50 mg/ml
Sodium carboxymethylcellulose 5 mg/mi
TWEEN 80 4 mg/ml
Sodium chloride 9 mg/ml
Benzyl alcohol 9 mg/ml
The suspension is administered i Jfarly.

Hard Shell Capsules

A large number of unit capsules are prepared by filling standard two-piece hard galantine
capsules each with 100 mg of powdered active ingredient, 150 mg of lactose, 50 mg of cellulose and 6

mg of magnesium stearate.

Soft Gelatin Capsules

A mixture of active ingredient in a digestible oil such as soybean oil, cottonseed oil or olive
oil is prepared and injected by means of a positive displacement pump into molten gelatin to form soft
gelatin capsules containing 100 mg of the active ingredient. The capsules are washed and dried. The
active ingredient can be dissolved in a mixture of polyethylene glycol, glycerin and sorbitol to prepare

a water miscible medicine mix.

Tmmediate Release Tablets/Capsules

These are solid oral dosage forms made by conventional and novel processes. These units are
taken orally without water for immediate dissolution and delivery of the medication. The active
ingredient is mixed in a liquid containing ingredient such as sugar, gelatin, pectin and sweeteners.
These liquids are solidified into solid tablets or caplets by freeze drying and solid state extraction
techniques. The drug compounds may be compressed with viscoelastic and thermoelastic sugars and
polymers or effervescent components to produce porous mairices intended for immediate release,

without the need of water.

The structures, materials, compositions, and methods described herein are intended to be
representative examples of the invention, and it will be understood that the scope of the invention is
not limited by the scope of the examples. Those skilled in the art will recognize that the invention
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may be practiced with variations on the disclosed structures, materials, compositions and methods,

and such variations are regarded as within the ambit of the invention.
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‘We claim:

1. A compound of the Formula (Ia)

wherein

R! represents a group of the formula

COOR™
12

Z
-
y 117(

R™ R
wherein
Z represents O or S,

R represents hydrogen or (C1-Cs) alkyl,
R?  represents hydrogen or (C,-Cs) alkyl,

R™  represents hydrogen or (Ci-Ce) alkyl;
R? represents hydrogen or methyl; or

R!'and R? together may represent a group of the formula

R 14
COOR
*

*

which, together with the carbons to which said group is attached, forms a
carbocyclic ring,

wherein

R™  represents hydrogen, or (C;-Ce) alkyl, and

R represents hydrogen or (C-Cy) alkyl;

R represents hydrogen or methyl;
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represents NR*, O, or §;

R* represents hydrogen or (C1-Cs) alkyl optionally substituted with 1 or 2
substituents independently selected from the group consisting of
(C1-Cg) alkoxy and (Ce-Cyo) aryloxy;

represents hydrogen, (C,-Cs) alkyl, or phenyl optionally substituted with halogen,
(C-Cy) alkyl, or (Ci-Cg) alkoxy;

represents benzyloxycarbonylamino or a group of the formula
o]

s-1>"

R
wherein
R represents
e hydroxy,
s (Ci-Ce) alkoxy,

e benzyloxy,
e a group of the formula

61 7
RN
L6-1-1

R

wherein

R represents
hydrogen,
(C1-Cs) alkyl optionally substituted with 1 or 2
substituents independently selected from the group
consisting of (Cs-C,) aryl and (C-Cy) alkoxy,
(C3-Cy) cycloalkyl optionally substituted with (C1-Ce)
alkyl,
(Cs-Cho) aryl optionally substituted with 1, 2, or 3
substituents independently selected from the group
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consisting of halogen, nitro, cyana, (C;-Cy) alkyl, (Cs-Cs)
cycloalkyl, (C;-Cy) alkylcarbonyl, hydroxy, (C1-Cs)
alkoxy, trifiuoromethyl, trifluoromethoxy, heterocyelyl,
(Ce-Cro) aryl, (Cs-Cyq) aryloxy, and benzyl, or

a 5- to 10-membered heterocyclic radical comprising 3 to
9 carbon atoms and 1 to 3 heteroatoms selected from O,
N, or S, optionally substituied by phenyl, benzyl, or
halogen, and

R%'?  represents hydrogen, (C;-Ce) alkyl or (C3-Cs) cycloalkyl,

e a group of the formula ~NH-NH-R?, wherein R*? represents (Ce-Cig)
aryl, or

e 2 5-1o 10-membered heterocyclic radical comprising 3 to 9 carbon
atoms and 1 to 3 heteroatoms selected from O, N, or S, and optionally
substituted with 1 or 2 substituents independently selected from the
group consisting of (C;-Cs) alkyl, benzyl, or phenyl optionally
substituted with (C;-Cs) alkyl;

and pharmaceutically salts or esters thereof.

2. The compound of claim 1, wherein

R represents a group of the formula

*,ZXCOOR"E
R1-1 R1 -2
wherein
z represents S
R represents (C1-Ce) alkyl,
R represents (C1-Cy) alkyl,
R represents hydrogen;

R? represents hydrogen;
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Y represents NR*
R* (C1-Ce) alkyl optionally substituted with 1 or 2 substituents independently
selected from the group consisting of (C;~Cs) alkoxy and (C¢-Cio)
aryloxy;

R® represents hydrogen or (C;-Ce) alkyl;

R®  represents a group of the formula

0,

Rﬁ~1>_ *

‘wherein.

R™  represents
« a group of the formula

o
REMZ N
R

s
wherein

R represents

(C1-Cg) alkyl optionally substituted with 1 or 2
substituents independently selected from the group
consisting of (Cs-Cio) aryl and (C;-Ce) alkoxy,

(C5-Cg) cycloalkyl optionally substituted with (C;-Cs)
alkyl,

(Ce-C1o) aryl optionally substituted with 1,2, or 3
substituents independently selected from the group
consisting of halogen, nitro, cyano, {(C;-Cs Jalkyl, (C3-Cs)
cycloalkyl, (C-Cy) alkylcarbonyl, hydroxy, (C1-Cs)
alkoxy, trifluoromethyl, trifluoromethoxy, heterocyclyl,
(Cs-C) aryl, (C4-Cio) aryloxy, and benzyl, or
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a 5-to 10-membered heterocyclic radical comprising 3 to
9 carbon atoms and 1 to 3 heteroatoms selected from O,
N, or S, optionaily substituted by phenyl, benzyl or
halogen, and

R represents hydrogen or (Ci-Ce) alkyl;

and pharmaceutically salts or esters thereof.

3. The compound of claim 2, wherein

RE" represents

(Ce-Co) aryl optionally substituted with 1, 2, or 3 substituents
independently selected from the group consisting of halogen, pitro, cyano,
(C1-Cs )alkyl, (C5-Cs) cycloalkyl, (Ci-C) alkylearbonyl, hydroxy, {C1-Cs)
alkoxy, trifluoromethyl, trifluoromethoxy, heterocyclyl, (C-Cio) aryl, (Ce
Cyp) aryloxy, and benzyl;

and pharmaceutically salts or esters thereof.

4, The compound of claim 2, wherein

R™"  represents

a 5-to 10-membered heterocyclic radical comprising 3 to 9 carbon atoms
and 1 to 3 heteroatoms selected from O, N, or S, optionally substituted by
phenyl, benzyl or halogen;

and pharmaceutically salts or esters thereof.

5. The compound of claim 1, wherein
R! represents a group of the formula
./ZXCOOR”
R1»1 R‘I-Z
wherein
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zZ represents S
R represents (Ci-Cy) alkyl,
R™  represents (C-Cy) alkyl,

R represents hydrogen;

represents hydrogen;

represents NR*

R* (C,-Cy) aliyl optionally substituted with 1 or 2 substituents independently
selected from the group consisting of (C;-Cy) alkoxy and (Cs-Cio)
aryloxy;

represents hydrogen or (C,-Cy) alkyl;
represents a group of the formula
0,

)

RE1

wherein
R¥!  represents

a 5-10 10-membered heterocyclic radical comprising 3 to 9 carbon atoms
and 1 to 3 heteroatoms selected from O, N, or S, and optionally
substituted with 1 or 2 substituents independently selected from the group
consisting of (Ci-C) alkyl, benzyl, or phenyl optionally substituted with
(C-Cy) alkyl;

and pharmaceutically salts or esters thereof.

R!

The compound of claim 1, wherein

represents a group of the formula

*/ZXCOORM
R1-1 R‘I—Z

wherein
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z represents S

R™  represents (Ci-C) alkyl,

R represents (C1-Cs) alkyl,

Rr" represents (C,-Cs) alkyl;

R? represents hydrogen;
Y Tepresents NR*

R (Cy-Cs) alkyl optionally substituted with 1 or 2 substituents independently
selected from the group consisting of (C;-Cs) alkoxy and (Cs-Cro)
aryloxy;

R’ represents hydrogen or (C;-Ce) alkyl;

R® represents a group of the formula
O>—

R

wherein

R represents

o agroup of the formula

» P
R&"2-N
T 6utet

R

wherein
R* represents
hydroxy,

(Cy-Ce) alkoxy;

and pharmaceutically salts or esters thereof.

7. The compound of claim 1, wherein
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R! represents a group of the formula

COOR™

12

z
"
R1'1>(R
wherein
zZ represents O
R represents (Cy-Cg) alkyl,
R?  represents (C;-Ce) alkyl,

RY®  represents hydrogen;

R? represents hydrogen;
Y represents NR*

R* (C1-C) alkyl optionally substituted with 1 or 2 substituents independently
selected from the group consisting of (Cy-Cs) alkoxy and (Cg-Cio)
aryloxy;

R® represents hydrogen;

R represents a group of the formula
Q,

a—1>_«

R

wherein

RrR*! represents

e agroup of the formula

2
R&M— I}l
Rs-1-1
B
‘wherein

R& represents
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(C4-Cho) aryl optionally substituted with 1, 2, or 3
substituents independently selected from the group
consisting of halogen, nitro, cyano, {(C,-Cg )alkyl, (C5-Cs)
cycloalkyl, (C,-Cs) alkylcarbonyl, hydroxy, (C;-Cs)
alkoxy, trifluoromethyl, trifluoromethoxy, heterocyclyl,
(CsCro) aryl, (C¢-Cyo) aryloxy, and benzyl, or

RE12 represents hydrogen;

and pharmaceutically salts or esters thereof.

8. The compound of claim 1, wherein

R'andR? together may represent a group of the formula

RS

RG

R

Ccoor™*

which, together with the carbons to which said group is attached, forms a
carbocyclic ring,

wherein

R™  represents hydrogen, or (C;-Ce) alkyl, and

R"™  represents hydrogen or (C,-Cg) alkyl;

represents NRY;

Rr* represents (C;-Cs) alkyl optionally substituted with 1 or 2
substituents independently selected from the group consisting of
(C1-Cy) alkoxy and (Ce-Cro) aryloxy;

represents hydrogen or (C;-C) alkyl;

represents a group of the formula

227

JP

2005-507932 A 2005.3.24



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

20

25

30

35

40

WO 03/037332

wherein

R represents

(454)

PCT/US02/32895

a group of the formula

RE2

represents

(Cs-Cio) aryl optionally substituted with 1, 2, or 3
substituents independently selected from the group
consisting of halogen, nitro, cyano, (C;-Cg)alkyl, (C5-Cg)
cycloalkyl, (C1-Cs) alkylcarbonyl, hydroxy, (Ci-Ce)
alkoxy, trifluoromethyl, trifluoromethoxy, heterocyclyl,
(C¢-Cyo) aryl, (Cs-Chp) aryloxy, and benzyl,

represents hy(.irogen, (C1-Cy) alkyl or (C3-Cs) cycloalkyl;

and pharmaceutically salts or esters thereof.

9. The compound of ¢laim 1, wherein
R represents a group of the formula
. /ZXCOORN
R1-1 R1-2
wherein

VA represents O or S,

R represents hydrogen or (C;-Cq) alkyl,

R represents hydrogen or (C;-Cs) alkyl,

R'¥  represents hydrogen or (C;-Ce) alkyl;
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R* represents hydrogen;
R’ represents hydrogen;
Y represents S;

R’ represents phenyl optionally substituted with halogen, (C;-Cg) alkyl, or (C1-Cs)
alkoxy;

R® represents a group of the formula

o,

o
61

R

wherein

R*! represents

e hydroxy,
s (C,-Cq) alkoxy,
e a group of the formula

%

/
R N
RE

B

wherein

R represents

(Cs-Cio) aryl optionally substituted with 1, 2, or 3
substituents independently selected from the group
consisting of halogen, nitro, cyano, (Cy-Cs )alkyi, (C3-Cs)
cycloalkyl, (Ci-Cs) alkylcarbonyl, hydroxy, (C;-Cs)
alkoxy, trifluoromethyl, trifluoromethoxy, heterocyclyl,
(C4-Cip) aryl, (Cs-Cyo) aryloxy, and benzyl, and

R¥!?  represents hydrogen;

¢ a5-to 10-membered heterocyclic radical comprising 3 to 9 carbon
atoms and 1 to 3 heteroatoms selected from O, N, or S, and optionaily
substituted with 1 or 2 substituents independently selected from the
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group consisting of (C-Ce) alkyl, benzyl, or phenyl optionally
substituted with (C-Ce) alkyl;

and pharmaceutically salts or esters thereof.

A compound of the Formula (Ib)

wherein

R7

R!

represents a group of the formula

*/ZXCOORH
R7-1 R7~2

wherein

Z represents S,

R™ represents hydrogen or (C;-Ce) atkyl,
R™  represents hydrogen or (C1-Cs) alkyl,
R represents hydrogen or (C;-Cs) alkyl;

represents hydrogen or methyl;

represents hydrogen or methyl;

represents (C;-Cg) alkyl optionally substituted with 1 or 2 substituents
independently selected from the group consisting of (C;-Cy) alkoxy and (Cs-C10)
aryloxy;

represents a group of the formula
O,

>._ B

R11-1

wherein

R'™  represents

» hydroxy,
s (C,-Cq) alkoxy,
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* a35-to 10-membered heterocyclic radical comprising 3 to 9 carbon
atoms and 1 to 3 heteroatoms selected from O, N, or S, optionally
substituted with 1 or 2 (C;-Ce) alkyl or phenyl optionally substituted
with halogen, or

o agroup of the formula

R e

4

4114

wherein
R represents

{C4-Cyo) aryl optionally substituted with up to 3 substituents
independently selected from halogen, nitro, cyano, {C1-Cy) alkyl,
(C,-Ce) alkoxy, triftuoromethyl, phenyl, or

a 5-to 10-membered heterocyclic radical comprising 3 to 9
carbon atoms and 1 to 3 heteroatoms selected from O, N, or S,

and
R represents hydrogen;
R2 represents hydrogen or (C1-Cs) alkyl;
and pharmaceutically salts or esters thereof.
A compound of claim 10, wherein

R’ represents a group of the formula

*/ZXCOORH

R R

wherein
Z represents S,
R represents (C-Ce) alkyl,
R™ represents {(C;-Cs) alkyl,
R™  represents hydrogen;
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R® represents hydrogen;
R’ represents hydrogen;
5 R represents (C1-Cy) alkyl optionally substituted with 1 or 2 (C1-Cy) alkoxy;
RM represents a group of the formula
[e]
Rl 1-1 : "
10 wherein
R represents
a group of the formula
R N/ *
IIQ1 114
15
wherein
RM™ represents
20 (Cs-Cho) aryl optionally substituted with up to 3 substituents
independently selected from halogen, nitro, cyano, (C1-Cs) alkyl,
(C1-C) alkoxy, trifluoromethyl, phenyl, and
R"™?  represents hydrogen;
25
R?  represents hydrogen or (C;-Cs) alkyl;
30 and pharmaceutically salts or esters thereof.
12. A compound of the Formula (Ic)
R
N ﬂ “
RN 15 R
)? N R
16
35 R
)
wherein
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R®  represents a group of the formula

z.__COOR™®

X 13-2

R™ R

-

wherein

5 . Z represents S,
R™  represents hydrogen or (C;-C) alkyl,
R™>?  represents hydrogen or (C;-Cg) alkyl,
RP®  represents hydrogen or (C,-Co) alkyl;

10 R" represents hydrogen or methyl;
Rr® represents hydrogen or methyl;

R' represents a group of the formula

O,
y_*

161
15 R
wherein
R represents a group of the formula
R N/ g
1
R1E-1~1
wherein
20 R represents (Cs-Cio) aryl optionally substituted with 1, 2, or 3
substituents independently selected from halogen, nitro, cyano,
(C1-Cs alkyl, (C1-Ce) alkoxy, and trifluoromethyl, and
R represents hydrogen;
25
R represents alkyl (C-Cq) alkyl optionally substituted with 1 or 2 (C;-C) alkoxy;
and pharmaceutically salts or esters thereof.
30
13. A compound of the Formula (Id)
R18
g /N\N/@[Rw
_g/k R?
21
R% R
(4]
35
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R®
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represents a group of the formula

# T COOR
R1 8-1 R1 8-2

183

wherein

yA represents S,

R®  represents hydrogen or (C;-Cg) alkyl,
R represents hydrogen or (C,-Cs) alkyl, and
R™  represents hydrogen or (C;-Ce)alkyl;

represents hydrogen or methyl;

represents hydrogen or methyl;

represents (C,-Cq) alkoxy;

represents hydrogen, (C;-Cg)alkyl, or phenyl;

represents a group of the formula
>_*
R23~1
wherein
R®!  represents hydroxy, (C;-C) alkoxy, or benzyloxy, or a group of the

formula
o

R®"2-N
§23“1‘1

wherein

R¥! represents (Cs-Co) aryl optionally substituted with up to three substituents
independently selected from halogen, nitro, cyano, {(C1-Cs) alkyl, (C1-Ce)
alkoxy, and triflucromethyl, and

R®12 represents hydrogen;

and pharmaceutically salts or esters thereof.
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14. A compound of the Formula (Ie)

(Ie)
wherein

R* represents a group of the formula

COOR™®

L
:4_1>< 24-2

R R

wherein

Z represents S,

R*!  represents hydrogen or (C;-Ce) alkyl,
R represents hydrogen or (C;-Ce) alkyl,

R*? represents sodium, hydrogen or (C;-Ce) alkyl;

R*® represents bydrogen or methyl;
R® represents hydrogen or methyl;
R”  represents phenyl;

R® represents hydrogen;
and pharmaceutically salts or esters thereof.

15. A compound selected from the group consisting of:

o] o]

DG oK o
0, Né‘/©/ Q Nﬁ

N C i /}\,s /N \-§

o N NH [e} N—@—NH
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%%H 7%LONa
@Wfr @Wﬁj

ﬁ 7%LOH Y@ ><U\0Na

%}W\ F@

16. A pharmaceutical composition comprising an effective amount of a compound of claim 1,
or a pharmaceutically acceptable salt or ester thereof, in combination with a

pharmaceutically acceptable carrier.

17. A pharmaceutical composition comprising an effective amount of a compound of claim
10, or a pharmaceutically acceptable salt or ester thereof, in combination with a
pharmaceutically acceptable carrier.

18. A pharmaceutical composition comprising an effective amount of a compound of claim
12, or a pharmaceutically acceptable salt or ester thereof, in combination with a
pharmacentically acceptable carrier.

19. A pharmaceutical composition comprising an effective amount of a compound of claim
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20.

21.

22.

23.

24,

25.

26.

27.

28,

13, or a pharmaceutically acceptable salt or ester thereof, in combination with a

pharmacentically acceptable cartier.

A pharmaceutical composition comprising an effective amount of compound of claim
14, or a pharmaceutically acceptable salt or ester thereof, in combination with 2

pharmaceutically acceptable carrier.

A pharmaceutical composition comprising an effective amount of a compound of claim 1,
or a pharmaceutically acceptable salt or ester thereof, in combination with a

pharmaceutically acceptable carrier and one or more hypoglycemic agents.
The pharmaceutical composition of claim 21, wherein said hypoglycemic agent is selected
from the group consisting of insulin, biguanidines, sulfonylureas, insulin secretagogues, o-

glycosidase inhibitors, and B;-adrenoreceptor agonists.

A pharmaceutical composition comprising an effective amount of 2 compound of claim

10, 0ra pharmaceutically acceptable salt or ester thereof, in combination with a

pharmaceutically acceptable carrier and one or more hypoglycemic agents.

The pharmacentical composition of claim 23, wherein said hypoglycemic agent is selected
from the group consisting of insulin, biguanidines, sulfonylureas, insulin secretagogues, o-

glycosidase inhibitors, and By-adrenoreceptor agonists.

A pharmaceutical composition comprising an effective amount of a compound of claim
12, or a pharmacentically acceptable salt or ester thereof, in combination with a

pharmaceutically acceptable carrier and one or more hypoglycemic agents.

The pharmaceutical composition of claim 25, wherein said hypoglycemic agent is selected
from the group consisting of insulin, biguanidines, sulfonylureas, insulin secretagogues, o~
glycosidase inhibitors, and p;-adrenoreceptor agonists,

A pharmaceutical composition comprising an effective amount of a compound of claim
13, or a pharmaceutically acceptable salt or ester thereof, in combination with a

Ppharmaceutically acceptable carrier and one or more hypoglycernic agents,

The pharmaceutical composition of claim 27, wherein said hypoglycemic agent is selected
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29.

30.

31

32.

33.

35.

from the group consisting of insulin, biguanidines, sulfonylureas, insulin secretagogues, a-

glycosidase inhibitors, and ps-adrenoreceptor agonists.

A pharmaceutical composition comprising an effective amount of a compound of claim
14, or a pharmaceutically acceptable salt or ester thereof, in combination with a

pharmaceutically acceptable carrier and one or more hypoglycemic agents.

The pharmaceutical composition of claim 29, wherein said hypoglycemic agent is selected
from the group consisting of insulin, biguanidines, sulfonylureas, insulin secretagogues, o~

glycosidase inhibitors, and Bs-adrenoreceptor agonists.

A pharmaceutical composition comprising an effective amount of a compound of claim 1,
or a pharmaceutically acceptable salt or ester thereof, in combination with a
pharmaceutically acceptable carrier and one or more agents selected from the group
consisting of HMG CoA reductase inhibitor, bile acid binding agent, fibric acid derivative,
and agent that regulates hypertension.

A pharmaceutical composition comprising an effective amount of 2 compound of claim
10, or a pharmaceutically acceptable salt or ester thereof, in combination with a
pharmaceutically acceptable carrier and one or more agents selected from the group
consisting of HMG CoA reductase inhibitor, bile acid binding agent, fibric acid derivative,
and agent that regulates hypertension.

A pharmaceutical composition comprising an effective amount of a compound of claim
12, or a pharmaceutically acceptable salt or ester thereof, in combination with a
pharmaceutically acceptable carrier and one or more agents selected from the group
consisting of HMG CoA reductase inhibitor, bile acid binding agent, fibric acid derivative,
and agent that regulates hypertension.

A pharmaceutical composition comprising an effective amount of a compound of claim
13, or a pharmaceutically acceptable salt or ester thereof, in. combination with a
pharmaceutically acceptable carrier and one or more agents selected from the group
consisting of HMG CoA reductase inhibitor, bile acid binding agent, fibric acid derivative,
and agent that regulates hypertension.

A pharmaceutical composition comprising an effective amount of a compound of claim

238

JP 2005-507932 A 2005.3.24



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

20

25

30

35

(465)

WO 03/037332 PCT/US02/32895

36.

37.

38.

39.

40.

41

14, or a pharmaceutically acceptable salt or ester thereof, in combination with a
pharmaceutically acceptable carrier and one or more agents selected from the group
consisting of HMG CoA reductase inhibitor, bile acid binding agent, fibric acid derivative,
and agent that regulates hypertension.

A pharmaceutical composition comprising an effective amount of a compound of claim 1,
or a pharmaceutically acceptable salt or ester thereof, in combination with a
pharmaceutically acceptable carrier and one or more agents selected from the group
consisting of agents that modulate thermogenesis, lipolysis, gut motility, fat absorption,

and satiety.

A pharmaceutical composition comprising an effective amount of a compound of claim
10, or a pharmaceutically acceptable salt or ester thereof, in combination with a
pharmaceutically acceptable carrier and one or more agents selected from the group
consisting of agents that modulate thermogenesis, lipolysis, gut motility, fat absorption,

and satiety.

A pharmaceutical composition conprising an effective amount of a compound of claim
12, or a pharmaceutically acceptable salt or ester thereof, in combination with a
pharmaceutically acceptable carrier and one or more agents selected from the group
consisting of agents that modulate thermogenesis, lipolysis, gut rﬁotility, fat absorption,
and satiety.

A pharmaceutical composition comprising an effective amount of 2 compound of claim
13, or a pharmaceutically acceptable salt or ester thereof, in combination with a
pharmaceutically acceptable carrier and one or more agents selected from the group
consisting of agents that modulate thermogenesis, lipolysis, gut motility, fat absorption,
and satjety.

A pharmaceutical composition comprising an effective amount of a compound of elaim
14, or a pharmaceutically acceptable salt or ester thereof, in combination with a
pharmaceutically acceptable carrier and one or more agents selected from the group
consisting of agents that modulate thermogenesis, lipolysis, gut motility, fat absorption,
and satiety.

A composition comprising an effective amount of a compound of claim 1, or a salt or ester
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42.

43.

44

46.

47.

48.

49,

50.

thereof, in combination with an inert carrier.

A composition comprising an effective amount of a compound of claim 10, or a salt or

ester thereof, in combination with an inert carrier.

A composition comprising an effective amount of a compound of claim 12, or a salt or

ester thereof, in combination with an inert carrier.

A composition comprising an effective amount of a compound of claim 13, or a salt or

ester thereof, in combination with an inert carrier.

A composition comprising an effective amount of a compound of claim 14, or a salt or

ester thereof, in combination with an inert carrier.

A method of treating obesity and obesity-related disorders comprising the step of
administering to a patient in need thereof a pharmaceutically effective amount of a

compound of claim 1.

The method of claim 46, wherein said obesity-related disorders include dyslipidemia,
hypertriglyceridemia, hypertension, diabetes, Syndrome X, atherosclerctic disease,
cardiovascular disease, cerebrovascular disease, peripheral vessel disease, cholesterol
gallstones, cancer, menstrual abnormalities, infertility, polycystic ovaries, osteoarthritis,

and sleep apnea.

A method of treating obesity and obesity-related disorders comprising the step of
administering to a patient in need thereof a pharmaceutically effective amount of a

compound of claim 10.

The method of claim 48, wherein said obesity-related disorders include dyslipidemia,
hypertriglyceridemia, hypertension, diabetes, Syndrome X, atherosclerotic disease,
cardiovascular disease, cerebrovascular disease, peripheral vessel disease, cholesterol
gallstones, cancer, menstrual abnormalities, infertility, polycystic ovaries, osteoarthritis,

and sleep apnea.

A method of treating obesity and obesity-related disorders comprising the step of

administering to a patient in need thereof a pharmaceutically effective amount of a
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52.

53.

54,

55.

56.

57.

compound of claim 12.

The method of claim 50, wherein said obesity-related disorders include dyslipidemia,
hypertriglyceridemia, hypertension, diabetes, Syndrome X, atherosclerotic disease,
cardiovascular disease, cercbrovascular disease, peripheral vessel disease, cholesterol
gallstones, cancer, menstrual abnormalities, infertility, polycystic ovaries, osteoarthritis,

and sleep apnea.

A method of treating obesity and obesity-related disorders comprising the step of
administering to a patient in need thereof a pharmaceutically effective amount of a

compound of claim 13.

The method of claim 52, wherein said obesity-related disorders include dyslipidemia,
hypertriglyceridemia, hypertension, diabetes, Syndrome X, atherosclerotic disease,
cardiovascular disease, cerebrovascular disease, peripheral vessel disease, cholesterol
gallstones, cancer, menstrual abnormalities, infertility, polycystic ovaries, osteoarthritis,
and sleep apnea.

A method of treating obesity and obesity-related disorders comprising the step of
administering to a patient in need thereof a pharmaceutically effective amount of a
compound of claim 14.

The method of claim 54, wherein said obesity-related disorders include dyslipidemia,
hypertriglyceridemia, hypertension, diabetes, Syndrome X, atherosclerotic disease,
cardiovascular disease, cerebrovascular disease, peripheral vessel disease, cholesterol
gallstones, cancer, menstrual abnormalities, infertility, polycystic ovaries, osteoarthritis,

and sleep apnea.

A method of treating obesity and obesity-related disorders comprising the step of
administering to a patient in need thereof a pharmaceutically effective amount of a

compound of claim 1 in combination with one or more hypoglycemic agents.
A method of treating obesity and obesity-related disorders comprising the step of

administering to a patient in need thereof a pharmaceutically effective amount of a

compound of claim 10 in combination with one or more hypoglycemic agents.
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61,

62.

63.

64.

65.

66.

A method of treating obesity and obesity-related disorders comprising the step of
administering to a patient in need thereof a pharmaceutically effective amount of a

compound of claim 12 in combination with one or more hypoglycemic agents.

A method of treating obesity and obesity-related disorders comprising the step of
administering to a patient in need thereof a pharmaceutically effective amount of a

compound of claim 13 in combination with one or more hypoglycemic agents.

A method of treating obesity and obesity-related disorders comprising the step of
administering to a patient in need thereof a pharmaceutically effective amount of 2
compound of claim. 14 in combination with one or more hypoglycemic agents.

A method of treating obesity and obesity-related disorders comprising the step of
administering to a patient in need thereof a pharmaceutically effective amount of a
compound of claim 1 in combination with one or more agents that modulate digestion

and/or metabolism.

The method of claim 61, wherein said agents that modulate digestion and/or metabolism
include agents that modulate thermogenesis, lipolysis, gut motility, fat absorption, and

satiety.

The method of claim 62, wherein said agents that modulate digestion and/or metabolism

include B3-adrenoreceptor agents.

A method of treating obesity and obesity-related disorders comprising the step of
administering to a patient in need thereof a pharmaceutically effective amount of a
compound of claim 10 in combination with one or more agents that modulate digestion

and/or metabolism.
The method of claim 64, wherein said agents that modulate digestion and/or metabolism
include agents that modulate thermogenesis, lipolysis, gut motility, fat absorption, and

satiety,

The method of claim 65, wherein said agents that modulate digestion and/or metabolism

include Bs-adrenoreceptor agents.
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68.

69.

70.
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72.

73.

74,

A method of treating obesity and obesity-related disorders comprising the step of
administering to a patient in need thereof a pharmaceutically effective amount of a
compound of claim 12 in combination with one or more agents that modulate digestion

and/or metabolism.

The method of claim 67, wherein said agents that modulate digestion and/or metabolism
include agents that modulate thermogenesis, lipolysis, gut motility, fat absorption, and
satiety.

The method of claim 68, wherein said agents that modulate digestion and/or metabolism
include Bs-adrenoreceptor agents.

A method of treating obesity and obesity-related disorders comprising the step of
administering to a patient in need thereof a pharmaceutically effective amount of a
compound of claim 13 in combination with one or more agents that modulate digestion

and/or metabolism.

The method of claim 70, wherein said agents that modulate digestion and/or metabolism
include agents that modulate thermogenesis, lipolysis, gut motility, fat absorption, and
satiety.

The method of claim 71, wherein said agents that modulate digestion and/or metabolism

include By-adrenoreceptor agents.

A method of treating obesity and obesity-related disorders comprising the step of
administering to a patient in need thereof a pharmaceutically effective amount of a
compound of claim 14 in combination with one or more agents that modulate digestion

and/or metabolism.
The method of claim 73, wherein said agents that modulate digestion and/or metabolism
include agents that modulate thermogenesis, lipolysis, gut motility, fat absorption, and

satiety.

The method of claim 74, wherein said agents that modulate digestion and/or metabolism

include Bs-adrenoreceptor agents,
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77.

78.

79.
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A method of treating obesity and obesity-related disorders comprising the step of
administering to a patient in need thereof a pharmacentically effective amount of a
compound of claim 1 in combination with one or more agents selected from the group
consisting of HMG CoA reductase inhibitor, bile acid binding agent, fibric acid derivative,

and agent that regulates hypertension.

A method of treating obesity and obesity-related disorders comprising the step of
administering to a patient in need thereof a pharmaceutically effective amount of a
compound of claim 10 in combination with one or more agents selected from the group
consisting of HMG CoA reductase inhibitor, bile acid binding agent, fibric acid derivative,
and agent that regulates hypertension.

A method of treating obesity and obesity-related disorders comprising the step of
administering to a patient in need thereof a pharmaceutically effective amount of a
compound of claim 12 in combination with one or more agents selected from the group
consisting of HMG CoA reductase inhibitor, bile acid binding agent, fibric acid derivative,
and agent that regulates hypertension.

A method of treating obesity and obesity-related disorders comprising the step of
administering to a patient in need thereof a pharmaceutically effective amount of a
compound of claim 13 in combination with one or more agents selected from the group
consisting of HMG CoA reductase inhibitor, bile acid binding agent, fibric acid derivative,
and agent that regulates hypertension.

A method of treating obesity and obesity-related disorders comprising the step of
administering to a patient in need thereof a pharmaceutically effective amount of a
compound of claim 14 in combination with one or more agents selected from the group
consisting of HMG CoA reductase inhibitor, bile acid binding agent, fibric acid derivative,
and agent that regulates hypertension.
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