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Z%V
<

- MS HPLC RT
EHEHIES [M+H]" )
COH
119 /Q 419.3 1.61
MeO CO,H
120 /‘:Ej 465.1 - 1.37
OMe
CO,H
121 433 1.42
F CO,H
122 ;:[:::]: 457 1.68
\, Cl
NHC(=0)Me
123 )V[:::I: 462 1.56
3 COH
CO,H
124 ;([:;:I/ 439 1.1
Cl
CO,H
125 )J:;:]/ 435 0.92
OMe
O-i-Bu
126 ;(E:;:]/ 477.2
COOH
CO,H
127 537.3 2.30
4-t-Bu-Ph
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[
[ - MS | HPLCRT
[ XHeHIES Y IM+H]' | 50
[ CO,H
[ 128 /©/ 487.4 2.21
: n-Bu-CH=CH
[ CO,H
[ 129 /© 479.2 1.74
[ \
[ MGO‘(CHz)zo
: CO,H
[ 130 /©/ 4632 1.86
[ n-PrO
[ CO.H
[ 131 /Q 463.1 1.88
[ FPro
[ Co,H
[ 132 ”Q/ 475.2 1.95
: cyc-PrCH,0
: COM
[
: 133 ‘Q/ 477.2 2.08
[ -BuQ
: CO.H
[ 134 /Q 491.2 217
[ n-PentO
[ OMe
[ 135 /Q/ 435.2 1.66
[ COOH
[ OMe
: 136 /Q/ 4402 | 187
[ \
[ COOMe
: NO,
[ 137 /©/ 464.2 1.91
[ COOMe
[ NO,
: 138 /Q 4502 | 159
[ \
. COOH
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[
[ MS | HPLC RT
E REHIES Y MHHT' | (o)
[ .
[ 139 X 419.5 1.68
[ CH,COOH
[
: 140 }([::]\ 405.2 1.68
[ \ COQH
[
[
[ 141 419.2 1.91
[
[
[ 142 4062 | 079
[
[
[
C 143 458.2 1.95
[
[
[ OMe
[ 144 . 4793 1.55
[ Al
: CH,COOH
OMe
: OH
: 145 § 4653 | 113
[ \
[ CH,COOH
[ . NH,
[ 146 ;([::]: 420.2 1.15
[ . COOH
[ OMe
[ OMe
[ 147 : 495.3 1.63
[ \ OMe
: COOH
: COOH
: 148 %J:::]/ 405.2 1.53
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- MS | HPLCRT
EHHES Y MHE | G
COOH
149 /([:{::T/ 419.2 1.55
F
150 Ajif:]/COOH 4232 1.26
~~COOH
151 | _ 406.2 0.62
AY N
CH,COOH
152 >([:::I/ 419.3 1,58
153 ;J:::l\ 419.2 1.69
: CH,COOH
N COOH
154 A < 411.1 1.18
155 ;([::1\ 4333 | 104
CH,COOMe
COOH
156 -+<f:ﬂ/ 413 | 152
'S
COOH
157 v 411.3 1.33
N\ S
NTX
158 [ 406.3 0.62
COOH
159 f /0\ COOH | 3952 1.07
160 455.3 1.99
|
161 Mej:&_&? 4513 | 117
.. “COOEt
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162 Me~(N 4233 | 063
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166 AN ' 4883 | 1.96
L
Ooo0o0oooOoa
oo0oOoooaod
0000000000000 00000o0f0o0of0o0ooooooooooooonnanan
000000000000 0000000000000000000000000000
go00o0o00o0o000o000oo0fdoo0ooo0dooodoo00oodgooddodtgatan
Oo0o0ooano
Ooo0oOoooad
ooooao
TBDMSQ  BOC O O
I\ N o CO,Me
s
N
0
Ooo0oOoooad
pgooooobooooooooooDbooooooooDoooboDobDoDoUoooOoOoan
Oo0o0oooo0oob0oo0oooo0oooo0oooDo0oooDoo0oDo0oooo0oo0ooo0oob0ooobooOoondnb
godoooo0oooooooboooo0obooo0oooDo oo o oo o0ooDbooDoDboDoDooooOonOoao
Oo0o0oooooboo0ooooooo0oooo0oooo0obO0oo0oooooooo0oobooobooOoaondnb
oo0ooooo0oooooooo0ooo0oo0obooo0ooootoooo0oooobooobooooooanOooan
0 e e e e e O B A A M A
Oo0o0oooo0oob0oo0oooo0oooo0oooo0oooDoooo0oooooooooob0ooooOoodnb
oo0oo0oooo0ooooooooooo0obooooootooooooobooobooooooanOoan
pgooooobooooooooooDbooooooooDoooboDobDoDoUoooOoOoan
Oo0o0oooo0oob0oo0oooo0oooo0oooDo0oooDoo0oDo0oooo0oo0ooo0oob0ooobooOoondnb

10

20

30

40

50



(109) JP 2004-532227 A 2004.10.21
0000000000000 000000000000000000000000000
0000000000000 000000000000000000000000000
0000000000000 00000000000000

000000

000000000000 0000000000000000000000000000
000000000000 0000000000000000000000000000
0000

0o0o0O000

ooooo

i

[ BSOS A S}

c (j/‘v 0 CO,H

[ N7

0

000000

0000000000000 000000D000000000000000000000
0000000000000 000000000000000000000000000
0000000000000 000000000000000000000000000
000000000000 0000000000000000000000000000
0000000000000 000000000000000000000000000
0000000000000 000000000000000000000000000
000000000000 0000000000000000000000000000
0000000000000 000000000000000000000000000
0000000000000 000000D000000000000000000000
0000000000000 000000000000000000000000000
0000000000000 00000000,000000000000000000
00000000, 0000000000000000000000000000000@0
00000000000 00% 0000000000000, 008000000000
0000000000000 000000D000000000000000000000
000000000000 0000000000000000000000000000
0000000000000 000000000000000000000000000
0000000000000 000000D000000000000000000000
0000000000000 000000000000000000000000000
0000000000000 000000000000000000000000000
0000000000000 0000000000000000000000
000000

000000000000 0000000000000000000000000000
0000000000000 0000000000000000000

000000

ooooao

[ OH NO,

i N

[ ]\ 0

[ N7 ©

sfsBslsNals

000000000000 0000000000000000000000000000
0000000000000 000000000000000000000000000
000000000000 000000000000000000000000, 00,
0000000000000 000000000000000000000000000
0000000000000 000000000000000000000000000

10

20

30

40

50



O O

=

SO oo ogooood

O 0Ooo

(110) JP 2004-532227 A 2004.10.21

I [y |
O Ooo0oo0ooao
O Oooose O

O

O 0Ooo0oo0ooao
O Ooo0oooao
O Ooo0oooao
O 0Ooo0ooOoo0oao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Oo0oooao
O 0Ooo0ooOoo0oao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O Ooo0oooao
O Ooo0oooo
O 0Ooo0ooOoo0oao
O 0Ooo0oo0oo0oao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooao
O Oo0oooao
O 0Ooo0oo0oo0oao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooo
O Oo0oooao
O 0Ooo0ooOoo0oao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O Ooo0oooao
O Oo0oooao
O 0Ooo0ooOoo0oao

O Ooogogog

O

O

Ooo0ooood
OOoOo0ooood
OO0Oo0oo0ooogod
O0Ooo0o0oood
L s s [ I |
Oo0oo0ooood
OOoo0ooood
OO0Oo0oooogod
O0Ooo0Oo0oood
OOoo0oood
I [ o

O Ooo0oooo
O Ooo0oooo
Oo0OoOoogo @
O 0Ooo0oo0ooOoao
O Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O O0OoO0oooao
O 0Ooo0oo0ooOoao
O 0Ooo0oooOoao
O Ooo0oooo
O Ooo0oooao
O Oo0oooao
O 0Ooo0oo0oo0oao
O 0Ooo0ooOooao
OOoo0oooo
O Ooo0oooao
O Oo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0oo0ooOoao
O Ooo0oooao
O Ooo0oooo
O Ooo0oooao

O
O
OJ
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
OJ
O
O
O
O
OJ
O
O
O
O
OJ
O
O
O
O
O

OoI@moOoocoooooooogoQg:o

OoomoooooogoQgg

OO0 oo oocgog0ooooDoooogUogooood

O o@OooODooooo0ooQgooogo

oo ooocoo o ooooogooooao

OoooooogoQgg
Oooooooggg
OO0 oooooggg
OoooooooQgodg
OooooooogooQgodg
SO0 o0ogoQgooo
OoooooogoQgg
OO0 oooooggdg
OoooooooQgdg
OooooooogooQodg
OooooooogQgdg
OooooooogoQgg
Oooooooggg
Oooooooogodg
OooooooogoQgdg
OooooooogoQgdg
OooooooogoQgg
OoooooogQgg
OO0 oooooggg
OO OooOoooooo
OooooooogoQgdg
OooooooogoQgg
SO0 0oogogoag
OO0 ooooogogg
OoooooooQgodg
OooooooogQgdg
OoooooogoQgg
OoooooogoQgdg
OO0 oooooggg
OoooooooQgdg
OooooooogoQgdg
OooooooogoQgg
OoooooogoQgg
Oooooooggg

ocoooooooOoooobDosbDOOOOODOODOODOBSDOODOGO

O Ooooo
O Ooooo
O OoOgooo
O Ooo0ooOoo
O o Ogogo
O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooo
i R R
O Ooo0ooo
O Ooooo
O OoOooo
O O0Oo0ooOoo
O oOooOod
O Ooo0ooo
O Ooooo
O Ooooo
O OoOgooo
Oogg o
O Ooooo
O Ooooo
O OooOooo
O OoOgooo
O o0OoOgog
O Ooo0ooo
O OooOooo
O Ooooo
L o R A
O o0OoOod
O Ooo0ooo
O Ooooo
O Ooooo
O OooOooo

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

OoooDooooDooo0o0 oo o000 oo YT T T ooonooo o000 0000000 O0OoOOQo

OO ooooo0oooDoooooooooao
OO ooocoooooooogogogooooao
OO ooocgoogogooDoDoogoggooooao
OOoo@oOoocooooooooooooooao

>« Y O O [ Y Y

10

20

30

40



L B e B |

C

OO0 oDooo4gogooooodg
Oo0ooooooooood
Oo0oooooooooodg
OoooooogooQooooao
Oooooogogogoooao
OO0 oDooogogogoooao
Oooooooogooooao
Ooooocooooooao
Ooooooogooooao
Ooooooogooooao
OO0 oooogogoooao
OoooooooOooOoooao
Oooooocooooooao

o oogooQgoo

Ooooooogogogoooao
Oooooogogogoooao
OoooooooOooOoooOoao
Ooooocooooooao
Oooooooooooao
Ooooooogogogoooao
Ooooooogogoooao
OO0 oDooogogoooao

O 0Ooooo

(111)

|

Oooooocooooooao
Oooooooooooao
Oooooooooooao
Ooooooogogogoooao
OO0 oDooogogoooao

OooOoooo®@v

JP 2004-532227 A 2004.10.21

O0Oo0oo0oo0oao

OoDoooooooooao
Oooooooooooao
Oooooo>oogoogoodg
OO0 oDoooggogoooao
OoooocooooOoooao
Ooooocooooooao
o oo ooooooogdg
Ooooooogogogoooao
OoDoooogogogoooao

OojoImooooo0ooooogogooao
OO oooo o0 oooooggooo
OO oooo4o0oooooggooao

I Y

O Ooo;|ia o

O — — o

O 0OoOooog

[ i I |

oo ooooooogogo-g

Oo0ooooooooooooogdg
Oo0oooooooooooooogd
OO o oo oo0o0ooOoooogooao
Oo0oooooooooooooogod
Ooo0oooooooooooooogdg
Oo0oooooooooooooogdg
Oo0ooooooooooooogd
OO0 ooooooggogooooogd
Oo0oooooooooooooogod
Ooo0oooooooooooooogod
Oo0oooooooooooooogd
Oo0oooooooooooooogdg
OOo0ooooooogooooooogd
OOo0oooooooooooooogod
Oo0oooooooooooooogd
Oo0oooooooooooooogd
Ooooooooooooooogdg
OOo0ooooooogoooooogd
OO0 oooooogogoooooooogd

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

oo oooooooooogoogoo
Ooo0oooooooooooooogd
Oo0oooooooooooooogdg
Oo0ooooooogooooooogd
OO0 oooooogogooooooogd
Ooo0ooooooooooooogod

SO o0oo0oOgoooo

OO0 o0 oooooogogoooooo
OO0 oo oDooogoggogooooo
OO0 0o oDoooggogooooao
oo ooooooooooooao
oo o oooooooooooo
oo o0oooDoooogogoooooo
OO0 o0oooDoooogogoooooo
OO0 0o oDoooogoggogogooooao

I [y |

O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
OJ
O
O
O
O
O
O
O
O
O
O
O

[

Oo@oOooocooo0ooDoooooooooog
Oo@oOooooo0oooDoooooooooog
OoI@oOoooooo0ooDoooogogooooog

OJOoDICOooo4gg4gogooDooogog?o

OooOoocoooooDoooooooooo.o

[

10

20

30

40

50



(112) JP 2004-532227 A 2004.10.21

oooooo
ooooao

[ OHllacic/(j@/S\@/COZH

| Oy~

i N

O

OooooD

0000000000000 0000000000O0O0OO0O0DDODODOoDOO0O0O0O0o0oaoao
0000000000000 0000000000O0O0OO0O0DDDDO0OO0OO0O0O0O0000an
0000000000000 0000000000O0O0OO0OO0DDODDOOO0O0O0O0O0Ogad
0000000000000 0000000000O0O0OO0O0DDODOOoDOO0O0O0O0o0ooao
OooDoDDOoOO0a0

Oooooo

0000000000000 0000000000O0O0OO0O0DDODDOOO0DO0O0O000aoao
0000000000000 0000000000O0O0O0ODDODOO0DOO0DO0O0O0O0Ogao
0000000000000 0000000000O0O0OO0O0DDODODOoDOO0O0O0O0o0oaoao
0000000000000 0000000000O0O0OO0O0DDDDO0OO0OO0O0O0O0000an
0000000000000 0000000000O0O0OO0OO0DDODDOOO0O0O0O0O0Ogad
0000000000000 0000000000O0O0OO0O0DDODOOoDOO0O0O0O0o0ooao
0000000000000 000000000O0O0OD0DDDOODOO0DO0O0O0O0O0Ogao
Oooooo
0D0000000000000000000000000000000000000040
D00D0D000000000000000000000000000000000000
0oooooon

oooooao

OoooDo

[ OHHVED/S\Q/COZH

E o

[ Nig

OooooD

0000000000000 0000000000O0O0OO0O0DDODODOoDOO0O0O0O0o0oaoao
0000000000000 0000000000O0O0OO0O0DDDDO0OO0OO0O0O0O0000an
0000000000000 0000000000O0O0OO0OO0DDODDOOO0O0O0O0O0Ogad
0000000000000 0000000000O0O0OO0O0DDODOOoDOO0O0O0O0o0ooao
0000000000000 000000000000O0D0DDODDDOO0O0O0O0O0O0gad
0000000000000 000000000000O0O0DO0ODO0OOO0O0O0O0O0ooao
0000000000000 0000000000O0O0OO0O0DDODDOOO0DO0O0O000aoao
0000000000000 O0D0O00O00"” 00000000000, 008 000000
0000000000000 0000000000O0O0OO0O0DDODODOoDOO0O0O0O0o0oaoao
0000000000000 0000000000O0O0OO0O0DDDDO0OO0OO0O0O0O0000an
0000000000000 0000000000O0O0OO0OO0DDODDOOO0O0O0O0O0Ogad
0000000000000 0000000000O0O0OO0O0DDODOOoDOO0O0O0O0o0ooao
0000000000000 000000000000O0D0DDODDDOO0O0O0O0O0O0gad
0000000000000 000000000000O0O0DO0ODO0OOO0O0O0O0O0ooao
0000000000000 0000000000O0O0OO0O0DDODDOOO0DO0O0O000aoao
0000000000000 0000000000OO0OO0O0aD

oooooo
0D0000000000000000000000000000000000000040

10

20

30

40

50



(113)

JP 2004-532227 A 2004.10.21

bogoagoodgbaggogoggiodoognogagiodagboogodonadg

O

ooggooooooogogogogoooao

I I o Ay
I
o I [ A |
O O|o o
I |

o — — — ™

O

YOS ASAN
SRS

N
Z
N

Oo0oooogoQgg
Oooooogogdg
Ooooooggdg
OooOoooooQdgdg
Ooo0oooogoQgdg
OoooooogoQgog
Oo0oooogoQgdg
Ooooooggdg
OooOoo0ooooQgadg
Ooo0oooogoQgdg
Oo0oooogQgdg
Ooo0oooogoQgdg
Oooooogogdg
OooOoo0oooodgadg
OoooooogoQgdg
Oo0oooogQgdg
OoooooogoQgg
Ooooooggg
Oo0oooogogdg

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
OJ

OooooooQgdg

O
O
O
O
[
O
O
O
O
(]

Oo0oooogoQgdg

OooooogQgog

Ooooooggdg

Oo0oooogogdg

Ooooooodgdg

Ooo0oooogoQgg

OooooogQgg

OooooogoQgdg

Oooooogogdg

O0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooao
OOoooooog
OOoo0ooooaog

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

Oojo@omomooooooooooao
OO oooogooooooo
OO ooogogogooooao
OO ooo4gogoooooao
OoooonoOoooooooooao

s B B B

OO0 oDooo4gogooooodg
Oo0ooooooooood
Oo0oooooooooodg
OoooooogooQooooao
Oooooogogogoooao
OO0 oDooogogogoooao
Oooooooogooooao
Ooooocooooooao
Ooooooogooooao
Ooooooogooooao
OO0 oooogogoooao
OoooooooOooOoooao
Oooooocooooooao
Oooooooooooao
Ooooooogogogoooao
Oooooogogogoooao
OoooooooOooOoooOoao
Ooooocooogooooao
Oooooooooooao
Ooooooogogooooao
OoDooooogogogoooao
OO0 oDooogogooooao
Oooooooooooao
Ooooocooooooao
Oooooooooooao
Ooooooogogoooao
OO0 oDooogogoooao
Ooooocooooooao
Oooooooooooao
Ooooooogoooooao
Ooooooogogogoooao
OO0 oooogogoooao
OooooooooOoooao
Ooooocooooooao
Ooooooogooooao
Ooooooogogogooooao
OoDoooogogoooao

OooOooOocoooooooogdg

0. 0

OH ?Sfil:AiI:::r>SZI:::T’COZMe
N
Oy

X
_
N

Ooo@momoooooooooooogoooog
OoooooOooooooooo4ogoooog
OoomooOoooooooooggoooodg

O Oo;o;mioi;o o
O Ooo;ioi; o

I Iy |

10

20

30

40



L B e B |

-

P4

oo ooooooogdg
OO0 ooooooogdg
OO oooooogdg
Oooooooooodg

O
O
O

OH

(114)

0,0

No?
Hm/s\i j/COZH
N

O

OooooooQgoo
OooooogoQgoao
OooooogogQgogoao
Ooooooggogao
Oooooooogoao
OooooooQgoao
OoooooogoQgoao
OooooogogQgoao
Ooooooggogao
OooOoooooogoOoao
Oooo0oooQgoao
OooooooQgoao
OooooogogQgoao
Ooooooggogoao
OO0 oooogQgogaog
OooooooQgoao
OooooooQgoao
OooooogoQgoao
OooooogQgogoao
OO0 ooooggogao
OooooooQgoao
OooooooQgoo
OooooogoQgoao
OooooogogQgogoao
Ooooooggogao
Oooo0oooogoao
OooooooQgoao
OooooooQgoao
OooooogogQgoao
Ooooooggogao

O
O
O
O
O
O
]
O
O
O
O
(]
O

JP 2004-532227 A 2004.10.21

OojoImooooooooooog
OoOojoDiImooooooooooog
OO oooogooooooodg
O oD ooogQgogooooog
OooIomooooooooooondg

o — — — ™

Oo@momooooooooooodg

Ooo0ooood
OoOoo0oooogod
OOo0o0oooogod
OooOoo0ooood
OooOoo0oood
Ooo0ooood
Ooo0oooogod
OoOoo0oooogod
Ooo0Ooo0oood
OooOoo0ooood
Ooo0ooood
OoOoo0oooogod
OoOoo0oooogod
Ooo0Ooo0Oooood
OooOoo0oood
Ooo0oood
OoOoo0ooood
OoOoo0oooogod
OOo0o0oooogod
OooOoo0ooood
OooOoo0oood
OoOoo0ooood

oo o0 oooooogog
OO0 o oooooogdg
OO0 o oooooogdg
oo ooooooodg
oo o oooooogog

0
TfO O/k:’

SO o0o0oogQgogoo

OO0 o0 oooooogodg
OO0 o oooooogodg
Ooooooooodg
oo o oooooogodg
oo o0 oooooogg
Do oo ogogooooo
OO0 o oooooogodg
OOooooooood
oo ooooooogodg
oo o oooooogodg
oo o0 oooooogodg

[ |

O
O
O
O
O
O
O
O
O
(]
O
O

O

OoOoo0oooogod

a

|
OocoOooogogoodg

|
O

oo ooooooodg
oo o0 ooQgoaog
oo o0 oooooogg
OO0 o oooooogodg
OO0 o oooooogodg
oo ooooooodg
oo o oooooogog
oo o0 oooooogog

O Oooooao
O Oo0oooao
O 0Ooo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao
O Ooo0oooao
O Oo0oooao
O 0Oo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao
OOoo0oooao
O Ooo0ooogoao

OooooogQgogoaoQg
Ooooooggogaog
Oooo0oooOoogoao
OooooooQgogoao
OoooooQgogoao
OooooogoQgogoaoQg
Ooooooggogaog

O
O
O
O
O
O
O
O
O
O
(]
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O

OooooocooooDooooo0oooooooooao

OooOoooo0ooooooooo0ooDoooogogogoooao

Oo@oOooooooooDooooooooDoooogogooao

OoI@momooo0oUoooDoDoDoUogUooDoDoogogoogoao

OonooOoooooooooooooooooogoooao

OnooOooooooDooooo0oooooogoogoooao

I
I o |
o
I

10

20

30

40

50



(115)

JP 2004-532227 A 2004.10.21

Ooooooo

ODoDo0o0oo

[

[

[

[

[

[

0

ODoDo0o0oo
O00000000D0DO0O00ODO0O00OD0DO0O0ODODOODODOODOOOoDOoOOooOoOn
0O00000000D0O0O00D0O0O00DO0O0OoDOoOoooDoOo”ooOooooooOooan
Oooooo

oooooo

0000000000000 0000000000000DO0Oooooooooooooad
D000000000000000000000D0O00ooDoOooooooooooooad
Doooooao

ODoDo0o0oo

oooooo

[ 0

[ ilm OH

E OH |, Il!i OH

[ l N N o

[ N>

0

oooooo

0000000000000 D0O000D0O0O00DO0O0O0DO0DO0O0DO0OoOoDoDOooOooDOd
0000000000000 D0O00O00O000D0O0O0ODODOO0ODO0DO0ODOoDOoOoOoOan
0OO00000000D0O0O00D0DO0O00D0O0O00DO0DOO0ODO0DOO0ODOoOOOooDOooOooOad
0O00000000D0O000D0O000D0O0O00DO0O0O0DO0O0O0DO0DO0O0DOoOooDOO
O00000O000D0O000D0O00O0OD0O0O00ODODO0ODO0DOODOO0ODOoDOooOoOO
0OO00000000D0O0O00D0DO0O000O0O00DO0OO0DO0DOO0ODOoOOoOOoDoOooOooOd
0000000000000 D0O000D0O000D0O00DO0O0O0DO0O0O0DO0O0O0DOn
O0O0O0000O0O0DO0DOO0ODODO0OOoODOoDOoOOoDoDOoooDooooo”ooDoooooaOn
0Doo00o

Oooooo
D0000000000000O0O00o0DO0O0OooDOoOoooOooooooooooooodd
0000000000000 0000000000000DO0Oooooooooooooad
D000000000000000000000DONO0ooDoOoooooooooooao
Ooooooo

ODoDo0o0oo

l 0

[ O OMe

E OTBSN O OH

i (] e ©

[ N

0

oooooao

10

20

30

40

50



(116)

O Ooo0oooo
O Oooooao
O Oo0oooao
O 0Oo0ooO0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao
O Ooo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0oooao
O Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O O0Oo0oo0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao
O 0Oooogod
O Ooo0oooao
O O0Oo0oooao

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O 0Oo0oooao
O 0Ooo0oo0oo0oao
O 0Ooo0ooOooao
O Ooo0oooo
O Ooo0oooao
O Oo0oooao
O 0Ooo0oo0oo0oao

O
O
O

JP

2004-532227

O
O
O
O
O
O

O
O

2004.10.

I [y |
I s [ |
O OoogogooQg
OO ogogog

O
O
OJ
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
OJ

O
O
O

O
OJ
O
O
O
O

OJ
O
O
O
O
O

OooooibcocoOooOoooao

L e T e T e Y e B e

[

Ooooo@IomoooQooooao

OoooioboogoQgoooao

OoomoiobCOoogoQgogoooao

Ooooo@ooooOooOooOooOoao
Ooooo@IomooooQooOoooao

/

OTBS O
O)” o7

—~
N

0O

O OMe

OCH,CH(CHa),

Boc

OOoo0ooooao
OOoo0ooooao
OO0Oo0ooooao
OO0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooao
OOoo0ooooao
O O0Ooo0ooooao
OO0Ooo0ooO0oo0ooao
OOoo0oo0oooao
OOoo0ooooao
OOoo0ooooao
O Ooo0ooooao
OO0Oo0oo0oo0ooao
e N R [ [ |
OOoo0ooooao
OOoo0ooooao
O Ooo0ooooao
O O0Oo0Oooooao
OOoo0oo0oo0ooao
OOoooooao
OOoo0ooooao
O Ooooooao
O O0Oo0ooooao
OOoo0ooo0ooao
OOoo0ooooao
OOoo0ooooao
O Ooo0ooooao

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O

O
O
O
O
O
O

O0Oo0oooo
O0Oo0Oo0ooao
O0Ooo0ooaoo
OoOoo0oooaoo
OoOoo0oooao
O0Oo0oooo

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
OJ

Ooo@omoiIobCoooooooogodg
OooomomoOooooooooogodg
Ooomo@IoOoo4ogooooogodg
OoomoIoOoogogooooogod
OooooO@oooooooood
Ooo@omoO@ooooooooodg

[ T e T e R |

—

OoooooogooQogooao
OoooooogogQgooao
OoooooogQgooao
OO0 oDoooggogoao
Ooooooooogooao
OoooooooQgooao

0O

<6
OCH,CH(CHa),

4 ®
(0]

/J
zT

Oooooooog
Ooooooodg
OO0 ooooodg
Oooooood
Ooooooood
Oooooooodg
Ooooooodg
OOoooooogodg
Ooooooood
Ooooooood
Oooooooodg
Ooooooodg
OOo0oooood
OoOooOoooood
Ooooooood
Oooooooodg
Oooooooog
OOooooood
OO0 oooood
Ooooooood
e N s s [ I |
oo ooooodg
Ooooooodg
OO0 oooood
Ooooooood
Oooooooodg
Ooo0ooooodg
Oooooooodg
OO0 ooooodg
Ooooooood
Oooooooodg
oo ooooog
Oooooooodg
OOooooood

10

20

30

40

50



(117)

JP 2004-532227 A 2004.10.21

Ooooooao
ooooo
[
c =1
: COOH
[ OH :im '
Iy T
[ N N o
[ 2
: N
: e R sulemw | MS | RTOD
[ [M+H"] LC-MS
[ . O
: 184 Y 434 435.1 1.45
[
[ 0.
N
[ 185 1 448 449.1 1.73
[
[
o)
[ 186 NN 462 463.2 1.87
[
[
: 187 NN 478 4792 1.63
[
[ 0
[ 188 < \T// 462 463.2 1.83
[
[
O
oooooao
Ooooooao
D000 0000O000000000O000000000
Ooooooao
Ooooooao

[ T e T e R |

ooooooooooob
o e Y O e e e e e Y R
o e e e O e O o R
o e e I s O s A o A
o e Y O e O e e e I A s R

SO0 ogooooooo
OoooooogoQgogooQg
OoooooogQgogoQg
Oo0Doooooggogog

O

Br

OoooooooOoogoo
OooooooogogQoogoo

I o

O Ooo0oooao

OoooooogQgogooQg
Oooooooggogaog
OO0 oooooggogg
OooooooogoQooOoo
OoooooogoQogogooQg
OoooooogoQgogooQg
Oo0oooooogQgogoog
OO0 oDoooggogg
OooooooogoOoogoao
OooooooogogQgogoo
OoooooogQgogooQg
OooooooggogaoQg
OO0 oDooogQgogog

d

Oooooooodg

OoooooooQoogoo
o

O

OoooooogoQgoogoaoQg
OooooooggogoQg
Y Y O O
OoooooooOoogoo
OooooooogoQogogoo
OoooooogQgogooQg
OoooooogQgogooQg
Oo0Doooooggogog
OoooooooOooOgoo
OooooooogoQoogoo
OoooooogoQgoogoaoQg
OoooooogQgogooQg
Oo0ooooooggogog

10

20

30

40

50



(118)

JP 2004-532227 A 2004.10.21

0o O

DDDDDDDDDDDDDDDDDDDDDDDDDD OO

Oodoooao

0o Do oD oD ooogogao

odoooao

O000doano

[ (0]

[ O/\O

[

C Br O

[

[

O

O000doano
gogooddooodogooooooDoodd oo oD oD DU DU oD oD U LD Ooogaog
JodoooDoDo0ooodooDoDoo0gooDoD oo oD oD oD oD oo oooao
o000 oo oo oD oD oD oD oD oo oD oogoaog
oo oD DU LD DU DU oD oD U DU Ooogaog
o000 oo oD oD oD oD oo oooao
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
JodooooDooodogoDoDooodooooDoDoDoDggd oo oD oD oD oD oD oo oooaog
Ooo0o0ooo0o0oooo0oo0ooDoo0gooDoD oo oo oD oD oo oD oo oD oD oo oo ooooao
DDDDDDDDDDIZIDI]DDDDDDDDDDDDDDDDDDDDDDDDDDD
0oo0ooo0bOd0o0ooDOobOoo0ooDOoDbOOoDOo0DOd0Oy,O0O0dDDODODODODODDODODOODOGO
o000 oo oo oD oD oD oD oD oo oD oogoaog
oo oD DU LD DU DU oD oD U DU Ooogaog
gooboobuoobuoggb0bboOoboUobUoUobo0oboUoboDboboobooboo
O0o0doano
JodooooDooodogoDoDooodooooDoDoDoDggd oo oD oD oD oD oD oo oooaog
Ooo0o0ooo0o0oooo0oo0ooDoo0gooDoD oo oo oD oD oo oD oo oD oD oo oo ooooao
gogooddooodogooooooDoodd oo oD oD DU DU oD oD U LD Ooogaog
JododooDoDoo0ooooDoDoDoDogodooDoDoDooogoooao

O00doano

O0oo0odoano

[ O

RO SUNCaa s

N

[ \N

0

O0oo0odoano
o000 oo oD oD oD oD oo oooao
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
I I T e I A 0 I A A 6 A R MV A
Ooo0o0ooo0o0oooo0oo0ooDoo0gooDoD oo oo oD oD oo oD oo oD oD oo oo ooooao
gogooddooodogooooooDoodd oo oD oD DU DU oD oD U LD Ooogaog
JodoooDoDo0ooodooDoDoo0gooDoD oo oD oD oD oD oo oooao
o000 oo oo oD oD oD oD oD oo oD oogoaog
oo oD DU LD DU DU oD oD U DU Ooogaog
Oodoooao JododoooDoDo0oogooDoOooogoouoooDoDoDoDoooUogoDoDooogonoao

[}

10

20

30

40

50



(119) JP 2004-532227 A 2004.10.21
0OO00000000D0O0O00D0DO0O000O0O00DO0OO0DO0DOO0ODOoOOoOOoDoOooOooOd
0000000000000 D0O000D0O000D0O00DO0O0O0DO0O0O0DO0O0O0DOn
0000000000000 000000000000 00000000, 008 00
0000000000000 D0O000D0O0O00DO0O0O0DO0DO0O0DO0OoOoDoDOooOooDOd
0000000000000 D0O00O00O000D0O0O0ODODOO0ODO0DO0ODOoDOoOoOoOan
0OO00000000D0O0O00D0DO0O00D0O0O00DO0DOO0ODO0DOO0ODOoOOOooDOooOooOad
0O00000000D0O000D0O000D0O0O00DO0O0O0DO0O0O0DO0DO0O0DOoOooDOO
O00000O000D0O000D0O00O0OD0O0O00ODODO0ODO0DOODOO0ODOoDOooOoOO
0OO00000000D0O0O00D0DO0O000O0O00DO0OO0DO0DOO0ODOoOOoOOoDoOooOooOd
0000000000000 D0O000D0O000D0O00DO0O0O0DO0O0O0DO0O0O0DOn
O00000000D0DO0O00ODO0O00OD0DO0O0ODODOODODOODOOOoDOoOOooOoOn
0000000000000 D0O000D0O0O00DO0O0O0DO0DO0O0DO0OoOoDoDOooOooDOd
0000000000000 D0O00O00O000D0O0O0ODODOO0ODO0DO0ODOoDOoOoOoOan
oo
ODooooo
D000000000000000000000D0O00ooDoOooooooooooooad
0000000000000 0O0O00o0DO0o0ooOoOoooooooooooooooodd
D00O00oD0oooooao
oooooo
Oooooo
[ 0
[

: O OH

‘ OH H O o)

[ /, N o)

[ SN

L
0
O O
0 O
0 0
O O
0 0
0 0
O O
I:I O

OoooocoooooooooooDoooogoogooao

OooooooooooogoQg:o

Oo0oooooo0ooooooooo0oooDooooggogoao
OO0 o0oooo4dUoooDoooUooUooDoDoooggogaog
OooooooooooooooooooooQgoogoao
Ooooocooooooooooooooogogogoogoao
OoOoooooDooooooooeogooooooao

Oo0oooooo0oooDoooooooooogogodg
OO0 oDooo4gogUoooDooo4o0oUoooooooogg
Ooooocoooooooooooooooodg
OoooocooooooooooooooooOodg
"o o0 oo 0o oDoooo oo oDoooogooQgg
Oo0ooooooooooooooooooogoogodg
Oo0oooo4gogUoooDooo4oogogoooooogdg
OoooooooooooooooooooOodg
Ooooocoooooooooooooooodg
Ooooooooooooooooooooogodg
Oooooooooooooooooooogogodg
OOo0oooo4gogUoooDooooogogooooogogg
Oo0ooooooooooooooooooood
Ooooocoooooooooooooooodg
Oo0oooocooooooooooooooooQgodg
Oooooooooooogdg

O

Oo0oooooooooooDooo4o0oogogooooogogdg
Oooooooooooooooooooogoo

Ooooooooooooooooooooodg

Ooooocoooooooooooooooodg
OooooooooooooooooooogoQgodg
OoDoooooooooooo4oogogooooogoogdg
OOo0oooo4dgUoooDoooooUogoooooogdg

Oooooooooooooooogoooooao
OoooocooooooooooooooooQgodg
Ooooooo0oDoooooooooooogooQgodg
Oo0oooooooooDooo4oogogooooogoogg
Oo0Doooo4gogUoooDooo4oUogoooooogg
OO0 ooooooooooo0ooooogooao
Ooooocoooooooooooooooodg
OooooooooooooooooooooQgodg
Ooooooo0ooooooooogooooogogog
Oo0DoooogogUooooDooo4oUgooooogoogdg

[}

O

10

20

30

40

50



OoooooooQooooao

L T e T e T e T e T e T e T e T s Y e R e D s T s T s T e T s T s T e T s R e T e T e B

OoooooooQogoooao

OoooooogoQgogoooao

OooooooDooooogoogo

Ooo0oooooOooOooOooao

OoooooooQgooQgQd

OoOoo0ooood
OO0oo0ooood
OO0Oo0oo0ooogod
O0Ooo0Oo0oood
Ooo0oo0oood
Ooo0ooood
OO0oo0ooood
OO0Oo0oo0ooogod
O0Ooo0Oo0oood
Ooo0oo0oood
OoOoo0oood
OoOoo0ooood
OO0oOo0oooogod

OH H
(j)\/N O
|

N

(120)

L s [ s [ I |
OoOoo0o0oood
OoOoo0oood

(0]

O Ooo0oooo
O Ooo0oooao
O 0Oo0oooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O Oo0oooo
O 0Ooo0oo0oo0oao
O 0Ooo0ooOooao
O Ooo0oooo
O Ooo0oooao
O Oo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao
O Oooooo
O Ooo0oooao

Q

Rn

i8]
&S

EHEL-MW

MS
[M+H+]

LC-MS
RT (7

193

514.19

515.1

1.88

194

530.16

531.2

2.01

195

“CH3

510.22

511.2

1.96

196

-OCH;

526.21

527.2

1.94

197

-CO.Et

568.22

569.2

1.99

198

-SO,CH;

574.18

575.1

1.77

O
O

JP

2004-532227

2004.10.

Uo0ogogonoooogoooooooogoooogooooogoogogonag

gbooggogoogodan

ooo@ T T Tooomio oo

O Oooio;o oo
O Oooio;o oo
O Oo|oio;o oo
O Ooo;oin; oo

O
O
OJ
O

O
O

O

Boc

B
1

_N

Br
m
(0]

oooooooooooouoooooooooooooooboDobooooooao
oooooooobooobooooooooobooooooooooboboooooOoOoao

10

30

40

50



(121) JP 2004-532227 A 2004.10.21

I e e 6 A O A A N A O
goooboooboobooobooboobobooobooboobooboDoboooboobooao
0 e e A O A B A
oooobooobouoboooobooboobooboooobooboobouoboboboao
0 e e e e A A O N A N A O
0 e e e e A O A B N A O
oooobooobooboooobooboobooboooobooboDoboobobooo
aad

goodogaoaad
0o0o0odooooooooooogoioooooooooooooooooogogogooag
doooooooooooooooooooooooDooDooDoooooobonOnanoan
gooogooooogan

goooaoad

goooaoad

l

[ Bmb

E N

[ Boc” 0

d

Ooooooooooooog
Oo0ooooogogooooodg
OO0 oDooo4gogooooodg
Oo0ooooooooood
Oo0ooocooooooodg

O
O
OO0 oDooo4gooooodg

O
O
O
O
O
O
O
O

[ |

Oo0ooooooOoooood
Oo0oooooooooogdg
Ooooooogooooodg
Oo0oDooo4gogooooodg
Oo0oOoooooOoooood
Oo0oooooooooodg
OoDoooooooooodg
Oo0oooooooooodg
OoDoooogogogoooodg
OO0 o0Dooo4Qgooooodg
Oo0ooocooooooodg
OoDoooooooooodg
Oooooooooooodg
Ooooooogogooooodg
OO0 oDooo4gooooodg
Oo0ooooooooood
Oo0ooocooooooodg
OoDoooooooooog
o oo ooooogogog
OO0 oDooo4gooooodg
Oo0ooooooooood
Ooooocooooooodg
OoDoooooooooodg
Ooooooogooooog
OO0 oDooogogoooodg

OoooooogogQgoo

O
O
O
O
O
O
O
O

Ooomooocooooooooooooooaoo
OoIomooOooooooooo oo ooooao
OoImooOoooooooDooogogogooooao
OOoDmooOooddgoooooDoooggogooooao
OoOooooOoooooooooooooooaoo
OoonomooOoooooooooooooooaoo

[ T e T e R |

oooU

O
O
OJ
O

Bn
Boc” ()
O

ooooooooao
ooooooooao

o}

o
O o)<

ooooooooboobooooooooooboooooooao
0000000000000 O0OD0D" 0000000000

10

20

30

40

50



(122)

JP 2004-532227 A 2004.10.21

gboogogoogboogonoogioogoogoooooogogoogoogooaoand

Uogooooooooogogooooooocogogogoooooonan

O Ooio;oin; oo
O Ooio;oio;o oo
O Oooino;o oo
i I R
O Ooo;|ia o
I I Ry

[ e T e T e R |

00O

O
O
O

O
O
O

O
O
OJ

ooooao
gooooao

godoan

gboboobobobooboobooooobooboaodanb

bobggogooggbggodgoogodgoodan

O

gggoao

gdggoooooooocogogoooooooofand

O
O
O
O

gogao

oooooooood
oooolooooao

O goooIooooggdg

|

Ooooonoooodg

O oo oInoooogodg

10

20

[ e T e Y e B |

ii.“ OMe
OTf

\
Z-
5
(@)

Boc

gboooboobooboogoboo
gobooogoad

O
O
O
O
O
O

goooooooobooan
a

O
O
O
O
O
O

googoooogooogogd

O
O
O
O
O
O
O

goooogooooogano

ugog™ ogoogoodg’ g

O
O
O
OJ
O
O
O

uboagoogoaggonoad

ocopoooooo U
oCooDooooo
ooDooooo
(i o o e s R o R
oCoDoDoooo
oCoDoDoooo

L e T e T e R |

ooooooooob
e O e e e O s I
e e e O s I
o
o O O e e s O
o O e e e O s I
o o e e I s [

OMe

O d

Ooooooggdg
OooOoooooQdgdg
Ooo0oooogoQgdg
OoooooogoQgog
Oo0oooogoQgdg
Ooooooggdg
OooOoo0ooooQgadg
Ooo0oooogoQgdg
Oo0oooogQgdg
Ooo0oooogoQgdg
Oooooogogdg
OooOoo0oooodgadg
OoooooogoQgdg
Oo0oooogQgdg
OoooooogoQgg
Ooooooggg
Oo0oooogogdg
OooooooQgdg
Oo0oooogoQgdg
OooooogQgog
Ooooooggdg
Oo0oooogogdg
Ooooooodgdg
Ooo0oooogoQgg
OooooogQgg
OooooogoQgdg
Oooooogogdg
OooOooooodgadg
OoooooogoQgdg
OoooooogQgdg
Oo0oooogoQgdg
Ooooooggdg

O 0Oooo



(123) JP 2004-532227 A 2004.10.21
1 e e I 1 0 B A N O A A A AR A WA W A
0 e e A A B N A N A O
I I e I 1 I I B o 0 0 R B A B A B A A N N A W A N AR B N A
0 e e e O A O A O N A N A N A O
Do0oo0ooDoDOoo0oo0ooDoDoo0” 0000000000000
ogoogooad
dooooooooooooooooobooooooooooooooDonoOOnOaoOaoOoan
oo0o0ooooooobooooooofdoofoooodooooooooooobn o0ooOooab
o0 ooooooooooooooogad
goooaoad
ogooooad
[
[
[
[ I\
[ N/
L
goooaoad
I I e I 1 I I B o 0 0 R B A B A B A A N N A W A N AR B N A
0 e e e O A O A O N A N A N A O
oo0oooooboo0oooo0oooo0ooo0ooDoo0oDo0ooDUoo0oo0DoDooODoo0DbDOooooOoodb
1 s e e A B A R R e A W AR N W N A
0 e e e e A A O I O N A N A O
I I I I A 6 R A B R B A A e e e N N N N N N N RN
1 e e I 1 0 B A N O A A A AR A WA W A
0 e e A A B N A N A O
I I e I 1 I I B o 0 0 R B A B A B A A N N A W A N AR B N A
0 e e e O A O A O N A N A N A O
oo0oooooboo0oooo0oooo0ooo0ooDoo0oDo0ooDUoo0oo0DoDooODoo0DbDOooooOoodb
1 s e e A B A R R e A W AR N W N A
0 e e e e A A O I O N A N A O
I I I I A 6 R A B R B A A e e e N N N N N N N RN
0000000000000 D0DO0O0O0D0DDODO0DO0OO0O0OD0OODD”" 000000000 O000O
a
ogooooad
0o0oooooooooooboobbobiboooboobooboooooooooooOoo0oOn
ooo0ooooano
ogoogooad
goooaoad
[ COOMe
| o
[ BnO - OTf
ogooooad
0 e e e O A O A O N A N A N A O
oo0oooooboo0oooo0oooo0ooo0ooDoo0oDo0ooDUoo0oo0DoDooODoo0DbDOooooOoodb
1 s e e A B A R R e A W AR N W N A
0 e e e e A A O I O N A N A O
I I I I A 6 R A B R B A A e e e N N N N N N N RN
oo 0000000000000 0SdODDOOOO0DDDOOOONDODDODODOOODDODOO
0 e e A A B N A N A O

10

20

30

40

50



(124)

JP 2004-532227 A 2004.10.21

0dooodbOoooDOobOOoo0ooDOoDbODOoo0oDOoo0oDoDooDOoooDooDoDooDooDoDoboDoonoad
000o0DODO0oo0oDoDoDooan

oooooad

0000000000 o0oo0oooooooooogooogaonan

oooooad

oooooad

[ COOMe

[

[ BnO

[

ad

oooooad
0o0o0odo0Do0o0oDo0ooDoo0oDOo0oDoO0o0Do0o0DoDo0DOo0o0DoDOooDoDOooDOooDoDoOooDoOooOooaag
0doooooooDooDoo0ooDoDoDoo0ooDoooDooDoooDooDoDooDooDoDooDoonoad
0o0o0o0bO0o0ooDOoDbOO0oo0ooDO0oDbODO0OO0DO0Oo0DD0DO0DDbDO0Oo0oDDOoDODOoDOoODoDOoOOoODoODOoODbDOoOODnOaO
I S e R R AR AR W A
0dooodbOoooDOobOOoo0ooDOoDbODOoo0oDOoo0oDoDooDOoooDooDoDooDooDoDoboDoonoad
0000DbOO0o0DOOoDbOO0oo0oDO0oDbOO0oO0D0DO0oo0DD0DO0oDDbDO0oo0DoDOoDODOoDOoODoDOoOOoDOoDOoDbDOoOoODODOaOg
0o0oo0doDo0ooDooDoo0oDooDoo0oDo0o0ooDooDoo0ooDooDoDooDooDoDooDoooaa
oooooDDDoDOoD0" 0000000000000 D0dDDD0ODDD0D0D0D0D00000
0o0o0odo0Do0o0oDo0ooDoo0oDOo0oDoO0o0Do0o0DoDo0DOo0o0DoDOooDoDOooDOooDoDoOooDoOooOooaag
0doooooooDooDoo0ooDoDoDoo0ooDoooDooDoooDooDoDooDooDoDooDoonoad
0o0o0o0bO0o0ooDOoDbOO0oo0ooDO0oDbODO0OO0DO0Oo0DD0DO0DDbDO0Oo0oDDOoDODOoDOoODoDOoOOoODoODOoODbDOoOODnOaO
0o0oo0DoDoo0oDooDoDooDoooooao

oooooad

000000000 DnDooooooooooogoooonad

oooooad

oooooad

[ COOMe

[

[ HO

[

ad

Ooooooad
0o0oo0doDo0ooDooDoo0oDooDoo0oDo0o0ooDooDoo0ooDooDoDooDooDoDooDoooaa
0o0o0o0bOOo0o0ooDOoDbOOoo0ooDOoDODOoO0DoDOoOo0DDo0DOoDbDOoOo0oDoDOoDoDOoDOooDOooODoDOobDOooOoDOaOg
0o0o0odo0Do0o0oDo0ooDoo0oDOo0oDoO0o0Do0o0DoDo0DOo0o0DoDOooDoDOooDOooDoDoOooDoOooOooaag
oo”" 0000000000000 0S&dOO0O0DODODODDDDODODDODONDDONDONDOOOOO
0o0o0o0bO0o0ooDOoDbOO0oo0ooDO0oDbODO0OO0DO0Oo0DD0DO0DDbDO0Oo0oDDOoDODOoDOoODoDOoOOoODoODOoODbDOoOODnOaO
0o0oo0doDo0o0oDoDoDoo0oDooDo0o0Do0o0DoDo0ooDo0oo0DoDooDoDooDooDoDooDoooaag
0oooooODoooDoboooDooooooaad

Ooooooad
0o0o0odoDo0ooodooodooooododoofdoooooooodoodooooogonnad
000

oooooad

oooooad

10

20

30

40



L B e B |

O

(125)

COOMe

TfO

O0Ooo0oooo
O0Ooo0oooao
O 0Oo0oooao
O0Oo0oo0oo0oao
O 0Ooo0ooo
O 0Ooo0ooo
O Ooogooo
O O0Oogoog
O 0Ooo0ooo
O 0Ooo0ooOoo
O Ooo0ooo
O Ooooo
O Ooogoao
O 0Ooo0ooo
O 0Ooo0ooOoo
O Ooo0ooo
O OooOooo
O Ooogoo
O O0OoOgoogog
O O0Ooo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooogooo
O O0Oo0gogo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooooo
O OooOgooo
O Oogoo
O 0Ooo0ooOoo
O 0Ooo0ooOoo
O Ooo0ooo
O Ooogooo
O O0Oogoo

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

]

JP 2004-532227 A 2004.10.21

O
O
O
O
O
O
O
O
O
O
O
O
O
(]
O
O
O

[ e T e T e B |

Oo@ooibooooooodg
OooOoOiI@oDooooooog
OoIoOoOiIoCOooooooodg
OoIooioCooooooodg
Ooooo@ooooooood
OooooO@Iomoooooooodg

C

A/

O 0Oooo

OTBSBO c
N

OOoo0ooooao
Oooogo-s Oooo
O O0Oo0ooooao
OO0Oo0ooo0ooao
O0Ooo0ooooao
OOoOo0oo0oooao
OOoo0ooooao
O O0Oo0ooooao
OO0Oo0ooOoooao
OO0Ooo0ooooao
O Ooo0oo0oooao
O Ooo0ooooao
O O0Oo0ooooao
O O0Oo0oo0oo0ooao
O0Ooo0ooOoooao

O0Ooo0Oooao

OOoo0oooao

O0Ooo0oooao

O0Oo0Oo0ooao

O
O
O
O
O
O
O
O
O
]
O
O
O
O
(]
O
O

|

O0Ooo0oo0ooao
O0Ooo0Oooao
O0Ooo0Oooo
O0Ooo0oooao
O0Oo0Oooao
O0Ooo0oo0ooao
O0Ooo0Oooao
OOoo0Oooao
O0Ooo0oooao
O0Ooo0oooaog
O0Oo0oo0ooao
O0Ooo0Ooooao
O0Ooo0Oooao
O0Ooo0oooao
O0Ooo0oooao

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

[ e T e T e R |

Oooo@oioocooooooodg
OooooOooooooooog
OoooOIoOoo4Qgogooooodg
OOoDoIoOoOoogogooooodg
OoOooooooooooood

OoooooooogQgoo

OoOoo0oooaoo
OoOoo0oooao
OoOoo0oooao
OO0Oo0oooo
O0Ooo0oo0ooao
Oo0Ooo0oooao

OH

/
ZT
Q

\

uon
ogaod
oonf
uod
oagaod

uoano
oogd
ooano
uoano
oodd

gooaao
ood
googao
goodaao
oogd

gooad
ooogao
gooao
gooad
ooogad

O Ooooo
O 0Ooooo

O Ooooo
O 0OoOooo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooOoao
O 0Ooo0ooo
O oOoooo
O 0Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O 0Ooooo

10

20

30

40

50



(126) JP 2004-532227 A 2004.10.21
OOoDO0DD0DD0DDO0OO0D0DD0D0DO0O0O0O0O0O0OOoOoOOoDOoOOoODDDODDOoOOoOO0OO0" 0000000000
000, D0éd0000D00O0D0ODDODODOODDODDODODDODODDODODOODDODOODOGO
0 e e A O A B A
gooboooooboobotbooooboUoboUoboDto0oooDbUooDbUoUobOoUoboUobooao
0 e e e e A A O N A N A O
0 e e e e A O A B N A O
I e e I e I I B R 0 R M O B A W R R W A
e e A A A O B M O
goodogaoaad
0o0o0Doonooooooooooooobogooooogodooooodonoan
goooaoad
goboooao
[ COOMe
| s
o
[

a

goboooano

0 e e A O A B A
gooboooooboobotbooooboUoboUoboDto0oooDbUooDbUoUobOoUoboUobooao
gooboobuoobbouobbpp0bO0oU0bggU0ob0b0obbbUobbbboobOoUoboobboo
0 e B A B A B A B A B A B A M R M A
goobooboooboobtboooboUoboUobDto0oobDbUooDboUobOoUoboUobooao
ogooboy bbb bbboboboobUoobbogobbbobboUoboob oo
OO0D0DD0DD0DDO0OO0D0DO0D0DO0O0O0O0O0OO0OoOoOOoDOoOOoODDoDDODDOoOOoOO0" 00000000000
000, D0éd0000D00O0D0ODDODODOODDODDODODDODODDODODOODDODOODOGO
0 e e A O A B A
gooboooooboobotbooooboUoboUoboDto0oooDbUooDbUoUobOoUoboUobooao
I e I I A 6 o B A 0 O B S |
godooooooooooao

ooboooano
0dooooooooooooooooooooooooDoDoDoDiooooDoDobOo0Onaonoan
gooooooooooooobbbobbboooobboDboobobboboooboobO0na0an
gooooogoonoag

goooaoad

goboooao

[

[

[

[ |\

[ N/

L

goooaoad
gooboooooboobotbooooboUoboUoboDto0oooDbUooDbUoUobOoUoboUobooao
gooboobuooboobtbooboUobuouobtoobbUog b0 boobboobDbO
oooOo”" 0000000000000 0S&dODODODODODDDDODDDODODDODODOOOOO
goobooboooboobtboooboUoboUobDto0oobDbUooDboUobOoUoboUobooao
0 e e e e A B A A N A O
I e e 6 A O A A N A O
gooboobouooboobtbooboUobuoUobto0oobbUooDboUobUoUoboobooboao

10

20

30

40

50



oo
oagaod

ggoag

oooogao
oooggao

ooggag

O O

O

(127)

ugoaoaadg
oggao

ggoaog

O O

O

JP

O

2004-532227

goao

O

O

gooad

O

2004.10.

gooad

O

O

ggdag

21

O

gog

googao

O
O
O

gog

O

O
O
O
O
O

O
O
O

O
O
O
O
O

oo

O

uonf

googano

O

god

O

O

O

O

I R B
Oooooinooogdg
O goooiooodg
O gooiooodg
Ooooino;ood
I R B

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

Z%‘
=

-

O

/
o

OoooooooQooooao
OooooooQgogoooao
OO0 ooDooogoQgogooao
Ooo0oooooOooOooOooao

O
O
O
O

OoooooooQooooao

O

£t
W

Oo0oooooogogoQgogooQg
OoooooooggogooQg
OO0 ooooooggogodg
Ooo0oooooooogooOgoo
OooooooooQgoogoo
Oo0oooooogogogogooQg
Oo0oooooogogogoQg
OO0 ooooooggogog
OooooooooOooOood
OooooooooQgoogoao

O

L R B

OO0 oooooogQgogooQg
OoDooooooggogoQg
OO0 oooDoooggogodg
OooooooooOoogoo
Oo0oooooogogoogooQg
OO0 oooooogQgogooQg
Oo0oooooogogogoQg
OO0 oooDoooggogodg
OooooooooQgoogood
Ooo0oooooogogoogooQo

OOoo0ooooao
Oooooooog?o

]

[ B R |

Oo0ooooooggogooQg
OO0 ooooooggogog
OO oooooosooQgogo
OooooooogogQgogooQg
Oo0oooooogogogooQg
OoooooooggogooQg
OO0 ooooooggogog

OoI@ooooooooooooooooaono
OoIoOooooooooooogooooao
OoIoOoooooooooogoggooooaog
OooOooOoo0oooDoDoogoggooooaog
OoooOooOooooooooogoooooao
oo IoOooooooooooogooooaoo

[ e T e T e B |

C

OooooooogogQgogooQo
OoooooogoQgogooQg
OoooooogQgogoQg
OOo0oooooggogog
OoooooooOoogoo
OooooooogoQgoo
Ooo0oooogQgoo

OH

00O

OoooogQgogao
Oooo0oooogoo
Ooo0oooogoQgoo
Ooo0oooogogQgoo
OooooogQgoao

OoOoo0oooao

Ooooooogd
OoOooooood

Oooooooogod
Oooooooogd
Ooooooogd
OOooooogd
OOoo0oooood
Oooo0oooogod
Oooooooogd
Oooooooogd
Y Y O © < B B

OH

Oooooogd
OoOooooood
Oooooooogd
Ooooooogd
OOooooogd
OOooooogd
OoOoo0ooooogod
Ooooooo:oe

O

Ooooooogd
Ooooooogd
OO0ooooogh:o

O

OoOoo0ooooogod

Oooo0ooooogd
Oooooooogd
Oooooogd
Ooooooogd

10

20

30

40

50



O

(128)

JP 2004-532227 A 2004.10.21

t0ggooooooo0gogoooooocfoogogooooooococgogogan

googoad

googoaoan

gooogoogogoogooogogoogan

O

I Ay
O Ooio|ioi;o o
O Ooo|ioio o
O Ooo|ioi;o o
Iy

C— oo

g
a

00O

O oo ooooogdg

O 0OooQgoooo

O
O
O
O
O
O
O

OO0 oooooogdg

Ooooooooodg

oo ooooooQodg

e :

oo oooooogdg

OO0 oooooogdg

9

OH

OO0 ooooogdg
OoooooooOod
Ooooooooodg
oo ooooooQgdg
oo oooooogdg
O o0 oooooogdg
OoooooooOod
oo oooooodg
OoooooQgdg

O
O
O
O
O
O
(]
O
O

Oo0O0OoOoooso oo

OOooooogdg

OO0 ooooogdg
OoOoo0oooOodg

Ooo0ooooQgodg

Ooooooogdg

Oooooogdg

OOooooogdg

OoOoo0ooooOod
Ooooooaog?o

O

Oooooogdg

Ooooooogdg
O0Oooooogh:o

O

OoOoo0oooodg

Ooo0ooooQgdg

Ooooooogdg

Oooooogdg

OOoooooogdg

oo IoOoocooooooooogodg
oo IoOooooooooooogdg
OoIoOoooo4gogoooooogod
OoIoOoOooogog4gogoooooogod
OooIoOoOocoooooooood
OooIoOooooooooooogodg

OoooooooQogooooao
OoooooogogQogooooaog
OO0 ooDoogog4Qgooooaog
OOo0oooooooooooao
Ooooooooooooaoo
Oooooooogooooaoo
OoooooogogQgooooao
OO0 ooDoogog4Qgooooaog
OOo0oo0ooooooOoooooao
Ooooooooooooaoo
OoooooooQogooooao
OooooooQgooooao
OO0 ooDooogog4Qgooooaog
OOo0oo0ooooOoooooab-o
Ooooooooooooao
Oooooooogooooaoo
OooooooQgooooao
OO0 ooDooogog4Qgooooaog
OO0 o0oDooogog4Qgooooao
OOoo0oooooOoooooao
Oooooooogooooaoo
OoooooooQogooooao

O Ooood

Coo”

Oooooogogogdg

OO0 o0oDooogog4Qgooooao
OOo0oo0oooooooooao
OoooooooOoooooaoo
Oooooooogooooao
Ooooooog4Qgooooao
OO0 ooDooogog4Qgooooaog
OOo0oo0ooooOoooooao
OoooooooOoooooaoo

oo ooooo o0 ooooogQgoo
OojoDooooo o0 oooooggoo
OoDjoDOooooo4o0oooooggoaog
e e e e e e e [ Y Y
Ooojooooooooooooogogoao
oo ooooo o0 ooooogoQgoo

OO0 ooooooQgooo
Oo0oooooogooao
OO0 oooooogogogogoao

10

20

30

40



L B e B |

O

Oooooooooooooodg

OooOoooo®

OoooooogoQgdg

OoDoooooogooooood
OO0 oDoDooogooooood
Ooooooooooooood

Ooo0oooocooooooog

OooooogoQgoao
OooooogQgoao
Ooooooggogao
OooooooQgoao
OooooooQgoo
OoooooQgoao
OooooogogQgogoao
Oo0oooooggogao
OooooooogoOoao
OooooooQgoao
OooooogoQgogoao
OooooogQgogoao
OooooogQgogao
OO0 oooogQgogao
OooooooQgoao

I o

O
O

\

0
o)
Z

@
ﬂ 2
19
/
Iz
Z/

OJ
O
O
O
O
O
O
O
O

O
O

(129)

O Ooo0ooo

OJ
O
O

OooooogogQgoao

OOoooooogd

Ooo0oo0ogao

O o

]

O 0o0o0googoo
Oooooooogod
Oooooooogd
OOoooooogd
OOoooooogd
OoOooooood
Oooooooogod
Oooooooogod
OOoooooogd
OOoooooogd
OoOooooood
Oooooooogod
Oooooooogod
Oooooooogd
OOoooooogd

JP 2004-532227 A 2004.10.21

10

20



(130)

&9

JP 2004-532227 A 2004.10.21

[
[
[ =) [=] D = N
: EHIES W& XS ES s
[ HyG
[ 0..0 \NN/ on
SR Br . N
[ 219 s‘ﬁ F 226 oo &
F
[ ar/cr F
[
[
[ 0..0 Ns CH
220 s Ao 297 o0 y
[ ol W
[ Br D/ H
Br
[
f s Fg 00 o L
B N/ . . .0
: 221 "ol o ﬁj v
[ :1a
[ Jo! +
F
[ X 70 o o 2N
[ 22 | dﬁqu::E;> 229 /[f:fsﬁ'(::yzz’
[ o Br
[ N
i °-s°,©/ O g
[ 2 20 |27 ok
Br
[
[
[ g L
q
Hyl . . Z "N
E 24 | (OO0 SIS NG
[
[ i
[ 0 B s'nﬁ
: 225 /@SN 232 g o N
[ Br H [e]
[
[
0
Oooooo

ooooao

10

20

30



(131) JP 2004-532227 A 2004.10.21

EEHES & REHES Hig

st M
28 | /@’ NN 240 o "°\©Y°
r

o0y 27
234 /@:F’L\N—) 241 0 of D

o HyCo
“ LONF
235 /@ﬁg*‘/ul 242 §2°
o CH, V,\@\:N

Br

236 243

Q.
237 oS oas o AL N

[}
»
238 I N =S 245 B
"‘/C[,S”‘ " > F“I&F

o F

H,
0. .0 =
O/J§ ' S"’t\&
29 | a6 | ST A on,

— M

w

x

T00

"z

-

’ i
3 >_}' z>)
o

o

x
@

rA\

e

L°

6

u
O
Uboogoogoogbooooooooooogoooooagoogoaonag

U0ooooooooo0oggoooooooogooooooooogggand

s s |
s s |
s s Y |
Iy |

Uo0o0oonoooogogooioooooioooooooooogoogogooag

I:II:I|I:II:II:II:I|:II:ID

O O
O
O
O
O

_{

w

o

=

%)

/

o
om
/\
T
=

L
gooogbad
ugboobdooboboobobooboobooobooboboobooboouobooboboao
ooooooooooooooooooboboooooooobobobooooooooao



A B e B e B

OoOoo0ooood

(132) JP 2004-532227 A 2004.10.21
0000000000000 D00O00O0D0D0O0D0DO0OD0D0OO0OD0NOO0O0O0DOO0DOoOOoOoOan
D00’ 0000000000000 O00D0OO0DO0D0DOO0DOO0OoONODOOODOoOooOaOn
0000000000000 0000O0000O0D0O0O0O0O0O0O0DDoDOoOoO0ONooO, 00
., 0000000000000 O0D0000O000O0D0NO00N0O0DO0ONO0O0DDOoONooOOoaO
000000000000 0000000000000000000000000000
0000000000000 00O00O0D0D0O0D0O0O0D0OO0DOO00OO0OD0OOODOOoOoOan
0000000000000 D0OD0D0OODD0OODDODNDOO0DOONOONDOODOOoNOoOaOn
0000000000000 000000000000000000000000000
0000000000000 D00O00O0D0D0O0D0DO0OD0D0OO0OD0NOO0O0O0DOO0DOoOOoOoOan
Doooo0oooo0” 000000000000 DO0O00O0D0OO0, 0000000000
0Oo00O0o0o0o
Dooooo
D00000000000000000000000000000000000000
D000000000000000000000D0NO0NOoO00NOoONOoOoooooooodg
0000000000000 0DOoONOoO0oOoooooao
000000
Dooooo
O\//ONﬁ
\S\NAN,
H
OH Boc O
X N O
N/

OOo0oo0ooooao
O0Ooo0ooooao
O 0O0o0ooooao
OO0Oo0oo0oooao
OO0o0o0ooooao
OOoOo0ooooao
OO0oOo0ooooao
O 0O0o0ooooao
OO0Oo0oo0oooao
OO0oo0oo0oooao
OOo0o0ooooao
OOoo0ooooao
O 0O0o0ooooao
O0Oo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
OOoo0oooo
O0Ooo0oooao
O0Oo0Oo0ooao
O0Ooo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
OOoo0oooao
O0Oo0Oooo
O0Ooo0oo0ooao
O0Ooo0oo0ooao
OOoo0oooao
O0Ooo0oooao
O0Oo0oooaog
O0Ooo0oo0ooao
O0Ooo0oooao
OOoo0oooaoo
O0Ooo0oooao
O0Oo0oooao

O
O
O
O
O
O
O
O
O
]
O
O
O
O
(]
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

Oooo@oioocooooooodg
O ooioio;o:v

OooIoOIoOooogooooodg
OOoDoIoOoOoogogooooodg
OoOooooooooooboood
OooooOooooooooodg

[ e T e T e Y e R e |

O 0Ooooo
O oOoooo
O 0Ooooo
O 0OoOooog
O 0Ooo0ooOoao

o0 Nﬂ

N/

S.

O N)\\N
H

X N O

N
oooooooboooocooooooooobooboocooooooooboDoOOonb
ooooooooooboooogoooooboboboooooooobooboooOoon
oooooooooobocoooooooooboobobooooooobooDooOon
oooooooboooobooooooooobooboboocooooooooboDOoon

O 0Oooo



(133) JP 2004-532227 A 2004.10.21
1 e e I 1 0 B A N O A A A AR A WA W A
0o0o0ooooDoDoDooOo0O0o0o0oo0o0DoDoDoooo0O0o0ooooDoDoDooooOoooooaon
DDDDDDDDDDDDD 0o0ooddy,00déd D000 OTOOIODODDODDODODODOOOOOO
oo0ooooooDoDooOoO0OooUooDoDoDooOoU0Oo0oooOooDoDoDoooDoOoooOooOooaon
oo0oooooboo0oooo0oooo0ooo0ooDoo0oDo0ooDUoo0oo0DoDooODoo0DbDOooooOoodb
1 s e e A B A R R e A W AR N W N A
oo0oooooDoDoDooOoO0o0ooU0oDoDoDoooOo0O0ooUooOooDoDoDooooOooOooooaon
I I I I A 6 R A B R B A A e e e N N N N N N N RN
1 e e I 1 0 B A N O A A A AR A WA W A
0o0o0ooooDoDoDooOo0O0o0o0oo0o0DoDoDoooo0O0o0ooooDoDoDooooOoooooaon
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
OODO0DD0DDDO0O0OD0DD0D0DO0DO0O0OO0O0OO0O0O0DoDOoDDoODDDDOoOOoDOO0O0" 00000000
oooooooooooao
goooooooobooooooodoofdooooodoobooobooboooooaodab
00000 o0oDooDooo0o0oooooooooo0oooooooooooooooonano
oooooooooooooooodgaoan
ogooooad
oooooao
[ O\,,O N/I
[ S, A
| SE A

H

[ OH O
[ SN N\““"O
[ »
. N
oooooao
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
oo0ooooooDoDooOoO0OooUooDoDoDooOoU0Oo0oooOooDoDoDoooDoOoooOooOooaon
oo0oooooboo0oooo0oooo0ooo0ooDoo0oDo0ooDUoo0oo0DoDooODoo0DbDOooooOoodb
DDDDDDDDDDDDDDDDDDDDD odooDOosd OO0 oooooooao
oo0oooooDoDoDooOoO0o0ooU0oDoDoDoooOo0O0ooUooOooDoDoDooooOooOooooaon
I I I I A 6 R A B R B A A e e e N N N N N N N RN
1 e e I 1 0 B A N O A A A AR A WA W A
0o0o0ooooDoDoDooOo0O0o0o0oo0o0DoDoDoooo0O0o0ooooDoDoDooooOoooooaon
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
oo0ooooooDoDooOoO0OooUooDoDoDooOoU0Oo0oooOooDoDoDoooDoOoooOooOooaon
oo0oooooboo0oooo0oooo0ooo0ooDoo0oDo0ooDUoo0oo0DoDooODoo0DbDOooooOoodb
1 s e e A B A R R e A W AR N W N A
oo0oooooDoDoDooOoO0o0ooU0oDoDoDoooOo0O0ooUooOooDoDoDooooOooOooooaon
oo 000000000 0D0000
ogooooad
0o0o0ooooDoDoDooOo0O0o0o0oo0o0DoDoDoooo0O0o0ooooDoDoDooooOoooooaon
goooboooooooooooodd
oooooao
Oooooao

10

20

30

40



(134)

JP 2004-532227 A 2004.10.21

; %10
(
: EHHES i Ms ~ |RT&.
[M+H'] | LC-MS)
(
: °~'s",’~'5‘:’>
: 250 ) \)jj(jfijj ) 518 1.01
[ (}l,n o
( N
: o.0§§i
[ N ¢
N e
: 251 °“n~1f]i]f(:j 585 1.91
[ (;j)\/ 0
(
[ " J(D/an N-cH,
: 252 | IS 599 1.94
[ N
[ N,
: 250 {J
: 253 Hn\ijE:Ij::r " 517 1.53
(¢}
[ o
(
[ (L Ho
[ 254 vy IO ol | 517 1.44
[ 9
{
( }
i 255 | gy O U | 70 1.96
[ Q)V °
(
l
(
]
gooogooad

ogoogano

10

20

30



(135) JP 2004-532227 A 2004.10.21
[
[
EHHIES i MS RT (4,
[ [M+H'] | LC-MS)
[
f el
: 256 oy J(jg/(j i 541 2.02
[ E:]/k/ 0
[
[ N
[ ~;«f©/ 10
: 257 P o 541 2.02
: o
[
[ c"s’:"&
[ 258 ' jﬁ'@ " 570 1.94
OLN o
[ »
[
: 259 b Mﬁ%ﬁ 586 2.04
[ @X/ ) o
[ 20
[ 260 O,t o SR 517 1.55
i W
[ O HoN
[ 261 | _ Py LR ook | 518 137
[ \Nl
[ 0
[ Py
. 262 O):'n " 625 2.14
' Q
[ N 30
[ L
[ F .‘s..D o
: 263 nmb” 642 2.17
oy
[ N
E 264 JI)’CM o 558 2.01
OHN .
[ o
|
[
[
O 40
Dooooo

ooooao



(136)

JP 2004-532227 A 2004.10.21

EiHIES Hit Ms RT (4,
M+H'] | LC-MS)
Q-S:,;’z.\}
265 GJU«C@Q 523 1.55
] Q
HS
266 (j;tn 5o 653 2.32
©
< |
"N
.l:'ofk <l
267 O/Lm/(fﬂ Ve 578 1.95
0.
268 Q/Umg 532 1.35
: ©
H:% 2
"3‘)’" cH,
269 QAU o 562 1.53
(%2
-,
o ,,51
270 V(j:sz:\” o*1 608 1.92
s hatad
N
H‘E'p’i‘:fl -CH,
271 .y m@(,. ° 592 1,66
y =}
NG N7
o | |
H,J N
m | oo |
J

m —m —m ~—@ @ @ @ @ ™@ @ M™@A o™@ @ & & & /& /& /s /& /s /s /. /e /e /e /e /e /e e /e e e e

L
gooooad
ooooao

10

20

30



m —m —m ~—@ @ @ @ @ ™@ @ M™@A o™@ @ & & & /& /& /s /& /s /s /. /e /e /e /e /e /e e /e e e e

(137) JP 2004-532227 A 2004.10.21

* \ MS RT (4.
EHHES it M+H'] | LC-MS)
o H,
urolzﬁ
273 o %l 562 1.52

-CH,
O on?
s;iji
274 nj?@ﬁv" o | B2 2.14 10
Sasadies
275 7 ,(I)’CE?Q"I“‘“ 616 | 1.74
S aatadie s |
Q:_),o SD
N6
276 O/g*/gv@/@” ) 573 2.07
Z o
N
CL, &
E/j/'\,N o O . ,S;o
N

277 571 1.94
A\
N
278 ) VO@/Q " 603 2.03
®» e
: %
H
279 H s'N
@/LN - o,,of@ 517 1.23 30
g
b
280 . jj@ﬁ 588 1.87
(Y(/n o ° o\[:lr‘o
N cN,

a
O
Uo0ogogonoooogoooooooogoooogooooogoogogonag 40

bogoagoodgbaggogoggiodoognogagiodagboogodonadg

udggooooooogogogogooooooococgogogogoooan

ocoooio ool
ooooooo
ooooo oo
oOoooo oo
oo|ooiooo

L e T e T e R |

[

50



OoOoo0ooood

O

OoO0Ooo0Oo0oood

O

oo oooooboooooooo
OO0 oo ooooogooooooo
OO0 Do oDooogoggogogogoooao
Ooo0oooooooooooooao
oo ooooooooooooo

O
O
O
O
O
O
O
O
]
O
O
O
O
(]
O
O
O
O

OO0 oDoooooooooooo
OO0 oo ooooooooooo
OO0 Do oDooo4gogogoooooao
Ooo0oooooooooooooao
oo ooooooooooooo

o oo Qgoooo

oo oo oDoooooooooo
OO0 oo oDooogogogoooooao
Ooo0oooooooooooooao
Ooo0ooooooooooooao
oo ooooooooooooo
OO0 ooooooooOoooooo
OO0 oDooDooogogogoooooo

O 0Ooo0oooao

(138)

OO0 OoDoDoogogoooooggdg
Ooooocoooooooogd
Oo0ooooooooooogd
Oooooooooooogdg
Ooooooogooooogdg
OO0 oDoDooogogooooogdg
Ooooocoooooooogd
Ooooooooooooogd

OooOoooos

JP

2004-532227

OOoooooogd

OoooDoooooooogdg
OO0 oDoDoo4gogooooogdg
Ooooooooooooogd
Ooooocoooooooogd
Oooooooooooogd
Ooooooooooooogdg

OooooogQgogoos

2004.10.

21

O O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O

O

O
O
O
O

O

I I |

OoI@omooooooooooooooooogogoQgoogoaoQg

OoIoOoOooooooooogoQg?o

L e B e T e B |

C

OoooOoOoooooooooogoooooogog:o

OO ooooUdoooDoooggUgoDoDooogoggogoaog

O ooooOooooooogooog:o

OoooooOoOooo oo oo oo oOoooogno

O Ooo0ooo

Ooooooogogooooao
Ooooooogooooao
OO0 oDooogooooao

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
OJ
O
O
O

OoooooooOooOoooao

Ooooocooogooooao
Oooooooooooao
Ooooooogooooao

O o0oogd
OoooooooOooOoooao

OooooocoooOooooao

O0Ooo0oooo

L [ |

Ooooooogoooooao
Oooooogogogooooao
OooooooooOoooao
Ooooooooooooao
Oooooooooooao

Oo0ooooogQgogo

OoOoo0ooaoo

O O

Ooooooogoooooao
OO0 oDooogogooooao

OoooooooQgoOo®®

[ |

Oooooooooooao
Ooooooogoooooao
Ooooooogoogoooao

OoOoo0ooogh?o

O O0Oo0gogo
OooooooOoooooao
Oooooooooooao

[ R |

OooooooooOooooao
OOo0o0o0oogQgos

O
[
O
O
O
O

OO0 oDoooogogogooooao
Oooooooooooao
Oo0oooogogQgos

(]

I Ry |

Oooooooooooao
Oooooooooooao

O
O
O
O

Oooooooogogogao

O
O
O
O
O
O
O
O
O
O

|

OoojoI@mooocoo0ooooogogogooo
OojoI@moOoooo o0 oooooggooo
OojoImoOooo4oooooobogoggooao
OO oo ooDoioDoggooao
OoojooOoOooooooooogogogooao

OoooIoOoOoooooooo@e

10

20

30

40



L e T e T e T

JP 2004-532227 A 2004.10.21

O
0o0o0ooo
0000000000000 000000000000000000000000000
000000000000 0000000000000000000000000000
000000000000 0000000000000000
0O0oo0oo
0o0ooo
: Ecal
[
[
= MS RT (4,
E e &
: e & [M+H'] | LC-MS)
[
[ Q.s.,o
: 284 ov(jg/g 550.1 1.97
] " T . .
[ o
[ Q/k,
[
[ \Q:S_"o/%
[ 285 ”nma" 508.2 1.75
I
[ 4
[
[ )
[ s 0
: 286 @)ol M;,) 526.2 1.89
[ o
[
[
[
L
0O0oo0oo

ooooao

10

20

30



(140) JP 2004-532227 A 2004.10.21

[
[ =
[ e s MS RT (43,
[ B [M+H*] LC-MS)
[ stAoo
i
287 on
[ NVO;‘)/@ Mot | 528.2 0.54
H.) ]
: Q)\’ o c
[ 0,
00 ¢
[ 288 ﬁj‘;n e 618.1 2.04
L2
[
[ O,S'.p
: e,
: 289 mj\)im/@ 538.3 0.36
N
: 4
o,
[ Pcire
[ 290 @ju i W 510.2 0.25
[ SN
[ Q.0
[ m/O&”J&Qm,
: 291 O;U ] 512.2 0.21
N
[ ,
0.,
| O |
[ 292 (\)"Vn © | 524 2.01
[ “
[ -3
[ 293 & ;o
: CT'V : " 574 1.86
N’
[
[ O,.s.,oo
ik ]:3
c 294 QJVL(UO 544 155
[
: o
= H -
[ 205 @/DQ ] oL se2 1.93
[ | N
[ - —
L
0o0oooo

ooooao



L T e T e T e T e T e O e T e O e R e B e R T e T e T e T e T e T e, T e T e T e T e T e T e T e B e R e Y e B e T e T e T e T e T e B e T e B e B

goboodgbad
ooooao

(141)

JP 2004-532227 A 2004.10.21

=l i MS RT (43,
&S [MtH'] | LC-MS)
296 erflnvffijjzj w | 558 2,01
297 Nesat;
" o 558 2.01
O LT
N
OO
208 E?Ei“ o 574 2.18
“ e
o
dvurfch
299 . §§w 558 213
va
O»S'.O o
Oy
300 ﬁﬁrflnvﬁiririir \ 573 2.15
© d
S\ HC
O
301 Q"W o Mo 577 2.27
O
ci
"y 7%
302 e "? \ 577 2.26
<
“‘%
303 uuvgfﬁ:r(%;ﬁ 574 1.94
o

10

20

30

40



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

(142)

JP 2004-532227 A 2004.10.21

561 n MS | RT(.
BS & M+H'] | Lc-Ms)
$o8 o
304 erfii«*o W a2 0.76
N
. e
308 ijijuizlzflz%%T?‘" 496 1.57

Ooo0O0oooao

oo0ooooad
dooooooooooooooooobooooooooooooooDonoOOnOaoOaoOoan
Ooo0oOoooad

oooooad

[

[ g

[ of

[ Br

[

a

Ooo0oOoooad
pgooooobooooooooooDbooooooooDoooboDobDoDoUoooOoOoan
0 e e A A B N A N A O
godoooo0oooooooboooo0obooo0oooDo oo o oo o0ooDbooDoDboDoDooooOonOoao
0 e e e O A O A O N A N A N A O
Oo0d0oooo0oooo0ooooo0ooo0oo0booo0ooootoooo0ooo00oDxoOooooooooano
0 e e O N R 0 A M A U R M A
0 e e e e A A O I O N A N A O
oo0oo0oooo0ooooooooooo0obooooootooooooobooobooooooanOoan
pgooooobooooooooooDbooooooooDoooboDobDoDoUoooOoOoan
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD ogoooao
oo0o0oooooooooonOooao

goooaoaad

000000000000 0000000000000000000000000000
go00o0o00o0o000o000oo0fdoo0ooo0dooodoo00oodgooddodtgatan
dooooooooooooooooobooooooooooooooDonoOOnOaoOaoOoan
0000

oooooad

goooaoad

10

20

30

40



L T T e T e T e T e T e T

(143)

JP 2004-532227 A 2004.10.21

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

Oc\)é//o
TBDMS, ‘ @
Boc O
Yo
s
N
L
OoO0o0ooogao
uoboooboobobogpboooobooboobobooboboboobooboobooboobao
goooooooooooooo0Q0Q0Qo0Qo0gggoooootuoOopooooooooooogogogoo
gooboobuooboobtboobgoobuoobboopoboUobUoUUygboobuoobd
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
Oo0oo0ooogaod
googoogogogogoooogooggogo oo ooy oo oDy oo oDoo oo
goooogoogooopootoogooo oo oot otoo oo oot ogo0oooDuooDooog
OO000o00o0o0oo0o0oo0o0o0o0o0o0o0O0O0O0OoOoooooooooonan
oo0ogood
OoOoo0ooogao
SR s
OHH .
N/2HCI
O
goo0oogooud
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
000, bO00D0,p06000000D00DODOODOODDODODOODDODOODOG O
goooogogogooooooogooygoyopoDoopboooyo oDty oo oo o oo
goooocoocoouopouotoogoooo oo bbbt oDooobDo o oo
goooooooooooooooooo0ogogoootouoooooooooooogoogoo
goooocgo0oooofouotoogootoo oo pbootooyooooo oDty oooopDoo oo
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
oobp0bOooboo
oo0ooOood
gooooooooooooooOo0Oo0Qo0o0ogggoouotooooooooooooogogoo
go0oooo0ooooouooogodg
gooogood
Oo0oo0ooaod

10

20

30

40



[ T e T e T e T e T e T e T e O e O s Y s O e O e Y s O s T s T s B e T e |

(144)

JP 2004-532227 A 2004.10.21

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

£12
ey i [ ms [rTo
&S [M+H]+ | LC-MS)
0,‘5,9
300 m.nv@@pﬁv 557 2.06
CNj/k/
P
CH,
310 rtrglm/[fZ:II:jigiiI 578 1.83
™ o NH‘
L
O:‘
Ozg
311 H J 543 2.06
Okn 70
N
a
goooaoad
goooaoad
00o0o00onooooDoopoooooofdoooooooooooofdoboogdgoodoaonad
dodooooooooooad
goodogaoaad
goboooano
Pl
0
N‘N
H
Br
a
goooaoad
gooboooooboobotbooooboUoboUoboDto0oooDbUooDbUoUobOoUoboUobooao
0 e e e e A A O N A N A O
0 e e e e A O A B N A O
goobooboooboobtboooboUoboUobDto0oobDbUooDboUobOoUoboUobooao
0 e e e e A B A A N A O
I G R A B A B A B IS B
gooboobouooboobtbooboUobuoUobto0oobbUooDboUobUoUoboobooboao
0 e e A O A B A
gooboooooboobotbooooboUoboUoboDto0oooDbUooDbUoUobOoUoboUobooao
EII:II]D[II:IDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
ogoono
ooboooano
0dooooooooooooooooooooooooDoDoDoDiooooDoDobOo0Onaonoan
gooooooooooooobbbobbboooobboDboobobboboooboobO0na0an
00o0o0o0onoooooopoooooofooodooDooooooboobogogdoodoaodaddg

10

20

30

40

50



(145)

JP 2004-532227 A 2004.10.21

D0D0D0D0DD0DD0D0OD00O0O0O0O0O0000O0O0O0aQ
OooOoO0D
oooo0oD
E W
: TBDMS\O tBoc O N OH
[ , N N o HN
[ N 0
U
OooOoO0D
000000000 D0O0D0O000000000O0O0DDODODDDODODOOODO0O0DO0O0O0OaO
oooooDDoDDoDO0” 00000000000, 0000000000000 0000000
ooooo
OoooOo0oD
OooOoO0D
0000000000000 000000000O0OoOoOoOooOoOoOoOoOoOooooooad
0000000000000 0000000000D0O0oO0DO0DDOoDDoOoOoOoDOnOooooao
0000000000000 0000000000000D0DDONDO0DOoONDOoDoooooao
o
OooOoO0D
oooooo
[
[ 2HC! E!Il ?

OH N OH
[ § O HN
[ I\ 0O \
[ N/
U
OooOoO0D
OODO00D0DDO0OO0OD0O0O0O0O0O0O0O0O0O0O0OoOoDOoDOoDOoDOoODoDOoOOoOoOoOoOoOoOoo0”o0o0ooo
OoDo0DD0D,0000,0800000000000000000000000000000
O0O0D0DD0DDDO0ODD0D0D0D0DO0O0O0O0O0O0O0O0O0O0DDODDDDDDDODDDDO0O0O0O
OODO0D0D0DD0DD0OO0OD0D0O0D0O000000000O0O0D0DODODDODDOOOOO0O0O0O0OOaO
OD0DO0DD0DD0DDD0OD0DD0D0D0D0O0O0O0O0O0O0O0O0O0O0DODODODDDODDODOODO0DD0DO0O0O0O
O0O0D0DD0DDD0OD0DD0D0D0D0O0O0O0O0O000O0O0O0DDODDDDODDDODDDNDDNDD0O0O0O
000000000 D0O0D0O000000000O0O0DDODODDDODODOOODO0O0DO0O0O0OaO
O0DO0DD0DD0DDDO0OD0DD0O0D0D0DO0O0O0O0O0O0O0O0O0O0DDODDDDDDDODODDDO0O0O0O
000000000 D0O0D0O000000000O0D0DODODODODOOOO0OO0O0O0O0OOaO
oooooDDoDoOoOOoO0O0"00000000000000D
OooOoO0D
0000000000000 000000000O0OoOoOoOooOoOoOoOoOoOooooooad
0000000000000 0000000000D0O0oO0DO0DDOoDDoOoOoOoDOnOooooao
0000000000000 00000000000DD0D0D0oDDoDoOooOoan
oooo0oD
OooOoO0D
[ = ‘ NO,
E TBDMS., Boc N
[ | = N O
[ NG

[

10

20

30

40

50



I Y [y
O 0o oo
I [
O 0o oo
O 0Ooogoo
[ | I:I|I:I
I [
I Y [

O
O

(146)

00O
O 0o oOoo
O Ooogoo

O

O

O

O

O

O

O

O
O
O
O
O
O
O
O
O
O
O
(]
O
O
O
O

O
O

JP

O
O

2004-532227

O
O
O
O
O
O

O

2004.10.

21

O

O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O

O
O

O
O
O
O
O
O

OoooobooooQogogoQm
1 |
OooooioOooogoggogooQg
1 [ Y [
OoooonooooOooOgoaQ
I 1 [ |

L e T e T e R |

[

O O0Oo0ooooao

OOoo0ooooaog
OOoo0ooooaog
OO0Oo0ooooog
OO0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OOoo0ooooaoQg
OOoo0ooooaog
OO0Oo0ooooaog
OO0Ooo0oo0oo0ooao
OoOoo0ooooano
OoOoo0ooooao
OOoooooaog
O0Ooo0ooooaog
OO0Ooo0oo0oo0ooao

O
O

NH,

O 0Ooo0oo0ooao
0O 0Oo0oog
O 0Ooo0oooao
O OooOgooao
O O0Oo0gogoao

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O Ooogooao
O O0Oo0gogoao
O 0Ooo0ooOooao
O 0Ooo0oooao
O 0Ooo0oooao
O OooQgoooao
O O0OoQgooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O Oooooao
O O0OoQgooao

O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

Ooo@ooibCocooooooogdg
OoIoOo@IoOooooooogdg

O oioioioog?o

L e B e T e B |

coooooooool”

OoIoOoiIoOo4oooooogd
OooooO@ooooooooogod
OoooOo@Iooooooooogdg

O O

OooooogoQgoao
OooooogQgoao
OOoooooggogao
OoooOooooQgos

O
O

NH,

7

OH N

S

4HC

O

OooooooQgoOoo
OO oOooOooooogdg
OooooogogQgoao
Ooooooggoao
Oooooooogoao
OooooooQgoOoao
Ooooooood
Oooooooogod
OOoooooogod
OoOooOoooood
Ooooooood
Ooooooood
Oooooooogod
OOoooooogod
OOo0oooooogod
OoOooooood
Ooooooood
Oooooooogod
OOoooooogod
OOoooooogod
OoOooooood
Ooooooood
Ooooooood
Ooooooogod
OOoooooogod

OJ
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

[

O

OO0Ooo0oo0oo0ooao

Ooooooood
Ooooooood
Oooooooogod
OOoooooogd

O g O

OO oooooooooog
OO oooogooooodg
OO oooo4gogooooodg
Oooooooooogod

OO ooocooooooodg

10

20

30

40

50



(147)

JP 2004-532227 A 2004.10.21

bogoagoodgbaggogoggiodoognogagiodagboogodonadg

gdag

I I o Ay
I
o I [ A |
O O|o o
I |

L e T e T e Y e B e

-

O

OOoo0ooooao
OOoo0ooooao
OO0Oo0ooooao
OO0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooao
OOoo0ooooao
O O0Ooo0ooooao
OO0Ooo0ooO0oo0ooao
OOoo0oo0oooao
OOoo0ooooao
OOoo0ooooao

O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O

Lo R [ [ |
OO0Oo0oo0oooao
OoOoo0oo0oooao
OOoo0ooooao

O

OoOoo0oooao
OOoo0oooao
OO0Oo0oooo

O0Ooo0oo0ooao
OoOoo0oooaoo
OoOoo0oooao
OoOoo0oooao
O0Oo0oooo
O0Ooo0oo0ooao
OoOoo0oooao
OoOoo0oooaoo
OoOoo0oooao
O0Oo0oooao
O0Ooo0Ooo0ooao
O0Ooo0ooao
OoOoo0oooao
OoOoo0oooao

O

O OoOooo

O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
OJ
O

O
O
O
OJ
O
O
O
O
O
O
O
O
O
O

Ooo@omoiIobCoooooooogodg
OooomomoOooooooooogodg
Ooomo@IoOoo4ogooooogodg
OoomoIoOoogogooooogod
OooooO@oooooooood
Ooo@omoO@ooooooooodg

A B e B e B

Ooooooooooooodg
Oo0ooooooooooog

00O

Oooooooogoogogoao
OO0 oDoDooogogoooood
OOo0ooooooooooood

Oooooooogd
OOoooooogd
OOooooogd
OoOoo0oo0ooood

OO0 ooooooQgoooo
O
O

O
O

SO0 o0gogoo
Ooooooo®we

O

O
O
O
O
O
O
O
O
O

Ooooooogd
Ooooooogd
OoOoo0ooooogod
Ooooooood
Oo0oO0oooogho

O

OooooooOgodg
OO0 O0Oooogoo

OoOoo0oo0ooogod
OoOoo0oooogod
Ooooooood
OoooooooOgodg
OOoooooogd
OOoooooogd
OoOoo0ooooogod

O

OOoo0ooooao
OOoo0ooooao
OOoo0ooooao
O 0Oo0ooooao
OO0Oo0oo0oooao
OOoo0oo0oooao
OOoo0ooooao
OOoOo0ooooao
O O0Oo0ooooao
OO0Oo0oo0oooao
OO0Oo0oo0oooao
OOoo0ooooo
OOoo0ooooao
O 0Oo0ooooao

10

20

30

40



(148) JP 2004-532227 A 2004.10.21

e HiE ms RT3,
&S [M+H'] | LC-MS)

D
320 OJ”J T O | s 1.08
|

321 Fy 455 0.8

H
}, YX\Q
N
322 Oﬁn o ° 481 141

323 419 0.74

L T T e T e T e T s T e T s T s T s T e T e T s T e T s B e T s O T T e T e R e R

gboogogoogboogonoogioogoogoooooogogoogoogooaoand

Uo0goooooooooogoooooooocogogoooooooooand

s s |
s s Y |
Iy |

Uoo0odonoodoogoogioooooiooodoogogoogooooogoand

oooo oo U
ooolo oo

[ |
O O
O d
O d

O

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

-

OoooooogooQogooao
OoooooogogQgooao
OoooooogQgooao
OO0 oDoooggogoao
Ooooooooogooao
OoooooooQgooao

et 01

N sh A
HClI

D0D0000000000000000000000000000, 000
0D000000000000000000000000000000000
D0D000000D0000000000000000000000000
0000000000000 000000000000000000000
D0D0000O00D0000000000000000000000000
D00D000000D0000000000000000000000000
0D00D000000000% 00000000, 000000000000
00000000 0000000000008 000000000000
D00D000000D0000000000000000000000000
0D000000000000000000000000000000000



(149) JP 2004-532227
0000000000000 00D0DD0O0DO0OO0D0O0O0D0DO0DDoDO0ODOODaO
0000000000000 00000D0D0000000O0D0DO0o0DOooOoan
0000000000000 00D0DDO0DO0DO0D0DO0O0D0DO0DDODOODaO
0000000000000 00D0DD0O0DO0OO000O0D0O0D0DDO0ODOoOoO0aO
0o0oooO
0000000000000 D00DD0DO0DO0OO0D0DO0O0D0DO0ODDoDODOODO
0
0ooooO
oooogo
[
[ *14
[
[ e Wi MS HPLC TLC
[ &5 [M+H]+ (RT) RfGEHL)
[
[ oy 0.22 (738
325 - S 654.3 I3 /AFH)
[ Ny 1D
[ W °
: o 0.25 (1:9 MeOH
N . M e
[ 326 o o, | 5732 CHaCl
: [patve )
[
%0 0.21 (1:9 MeOH
[ 327 e 577.3
1 CH2CI2 )
. B .
[ T adios
[
( %0 0.23 (1:9 MeOH
328 8- 559.3 : .
. B CH2CI2)
: ry&nvﬁﬁg O
[ N
[
[ %0 ¢ 0.31 (1:9 MeOH
329 ) M“O 565,37 CH2CI2 )
[ patse "
[ L
[ e 0.21 (1:9 MeOH
: 330 M - r:j’:}a 629.34 CH2CI2)
[ Q,
*5('00
[ jﬁg W< 0.22 (1:9 MeOH
331 om i 595.42 CH2CI2
i patve )
[
i e
: 332 Q*Uv(\@/ggf 559.2 8.25}
; "
[
[
0
0ooooao

googao

2004.10.

ooogao
ooagagd
oooao
oooao

ogooad

O Oooo

10

20

30

40



m —m —m ~—@ @ @ @ @ ™@ @ M™@A o™@ @ & & & /& /& /s /& /s /s /. /e /e /e /e /e /e e /e e e e

JP 2004-532227 A 2004.10.21

(150)
%ﬁgﬂ it MS HPLC TLC Rf GH)
M+ | (RT)
@»@u(ﬁq o
333 | ° ) 577.2 93
\
e ohre
1 {0
334 C}J\’ ° HD%& 589.2 6.6
H,C'c
us | LM ”}b 592.2 10.1
oH ,s"?o
336 (O ALAS b 577.2 6.4
i MUQ
337 (o™~ }“? 627.2 5.7
e 0.23 (1:9 MeOH
< : 9 Med
338 s ﬂCfQ Oy | 577 CHac)
90 o
N om, 0.27 (1:9 MeOH
339 F}*QVCQ/O ¥, | 92592 CH2C12 )
N ©
0«!—,0
on LN 0.31 (1:9 MeOH
340 Q«&niﬂg Yol Bt CH2CI2 )
0
DO0oOoQoao
0DO00O0Q0ao
D0000000000000000000
DO00oOoQoao
0DO0O00ao
[ 0
[
[
[ HsC
CH
[ 3
DOoooQoao
000000000000 0O0D0O000000D0O000000000000000000
0000000000000 O0OD0O00000O0OD0O00O000O0D0O0O0O00OO0O0DODOaon

10

20

30

40

50



(151) JP 2004-532227 A 2004.10.21
0000000000000 D0000D00000D00000D00O00O0D0O0O0OoOOOoan
0000000000000 0000D00000D00000D0000000000000
0000000000000 D0000O0O000O0O0O0O00OO0O0O0O0DOoOoO0ONOoooOooan
0000000000000 0000D00000D000000000000000000
Oo0000,00,0000000000000000000000000000000
0000000000000 D0000O0O0O00OO0O0O0O0DO0OOODO0O0DOoODO0OoOOooan
000O0000O0xO0000000000000D000000000000000000
0O00O0000OxO00000000000000000000000000000000
000000000, 00,000000000000000000000000000
0000000000000 0000D00000D00000D0000000000000
00000000000, 000000000000 000O000o0o0o0’oooooao
00000000000, 0080000000000000000000000000
0000000000000 O000O0OO0O00D0OOO0O00D0OOODO0DOoOODO0OoooOooan
ODo0O0O00O00O0O0O0O0On
0000000000
D00000000000O0O0oooooooao
0000000000000 000000000000000000000000000
0000000000000 0000000000000000000000000
0000000000000 Oooooooao
0000000000000 D0000D0000p000000000000000000
0000000000000 O000O0OO0O00D0OOO0O00D0OOODO0DOoOODO0OoooOooan
0000000000000 D00pO000000000000000000000000
0000000000000 D0000D00000D000000000000000000
Op 0000000000000 0OO0O0000OO0O00D0O0OO0O0D0OOODO0OOOODOan
0000000000000 D0000D00000D00000D00O00O0D0O0O0OoOOOoan
0000000000000 0000D00000D00000D0000000000000
000
0000000000000 000
0000000000000 O000O0OO0O00D0OOO0O00D0OOODO0DOoOODO0OoooOooan
0000000000000 D0000O0O0O00OO0O0O0O0DO0OOODO0O0DOoODO0OoOOooan
0000000000000 D0000D00000D000000000000000000
0000000000000 D00D0OO0OO0O00D0OOO0O0O0DO0OOO0O0DOoOoO0ONOoooOooan
0000000000000 D0000D00000D00000D00O00O0D0O0O0OoOOOoan
0000000000000 0000D0000D0D0000D0O0000O000
Oooooo
0000000000000 000000000000000000000000000
0000000000000 O000O0OO0O00D0OOO0O00D0OOODO0DOoOODO0OoooOooan
0000000000000 0D00000000000000000000000O0O0D0
0000000000000 D0000D00000D000000000000000000
0000000000000 O0O0oCoo0Oo0 0000000000000 0NOoooOOsd 0
0000000000000 D0000D00000D00000D00O00O0D0O0O0OoOOOoan
0000000000000 0000D00000D00000D0000000000000
0000000000000 D0000O0O000O0O0O0O00OO0O0O0O0DOoOoO0ONOoooOooan
0000000000000 0000D00000O00oo00o0 0000000 o0ooaon
O
0000000000000 D0O00O0O0O0O00O0D0O0O0OO0OODOODn
0oo0o0oo
ooooo

10

20

30

40



JP 2004-532227 A 2004.10.21

(152)
[ %15
[
: E S pl His LC/MS MS+
[ 5 RT(%) [M+H]"
[ O %31
[ OH m@AOH
H -~

[ 342 N Ao 2.19 432
[ He AR

CH, F7% oH
[ "SFETY
[ O OH

343 4 ﬁ 1.82

[ - f\ji/ fo] v f\/g . 435
[ O"°N FCoH FL oH
( O %91
[ J(U@A o

CH
: 344 N 2.12 438

F O
[ Cl F F OH
[ 50
[ on OH
[ 345 @fkn o 2.04 404 .
F O

[ F)FH( OH
[
L
oooooano

googao

10

20



—m —m ~—m =@ ™~ @ @ @ @ @ @ @ @ ™@ o™@ oM™@o&E s & /& /s /s /s /&, /e, /& /e /e /e /e /e /e e e e e e

(153) JP 2004-532227 A 2004.10.21
e i LC/MS MS+
&S RT(%) [M+H]"
£V
OH
346 gﬂ% . 2.04 404
EQ
F‘\FJOH
o
OH
347 dﬁ“ o 2.09 449
£ O
oNo- HFJ(OH
PETY
OH
OH
348 LR, 2.19 474
F £ L
] F’\F/’(OH
"EZIE
OH
H
349 Qﬁ\,ﬁ o 2.12 456
F O
oy F’\F”(OH
9 50
OH
350 Q}iﬁ o 2.19 436
F O
F CH, F’\F/KOH
Q %34
Sasndl
H H
351 @,‘LN . 213 448
F O
O F)F(,(OH
EST
e
QH
352 ~ R 2.25 456
/l F
. F'\F/%OH
o %350
OH
H 4 Y 7
353 é&w e 2.27 472
F O
Cl F’\FJOH
PEET
P adl
OH H
354 CIQ/‘VN o g 2.32 472
F O
Ct F’\;'(OH
O
Ooooooo
ODoDo0o0oo
D0000000000000O0O000DO0O00ooDO0OoooOoOooooooooooooag
0000000000000 00000O0O00ooDO0OooooOooooooooooood
D00000D0000DO0OoOoooooao
oooooo
ODooooo

10

20

30

40



L e T e T e T

[

Ooooocooooooao

Oooooooogooooao

O

OoooooogQgooao

=]

OO0 oDoDoogog4Qgooooao
OOoo0oooooooooao
OOo0ooooooOoooooaoo
OOo0oooooogooooao
OO0 ooooogogQogooooaog
OO0 ooDoogog4Qgooooaog

O
O
O
O
O
O

tOoooooooooogog
OOo0oooooooooooao
OOo0oooooQogooooao
Ooooooo4Qgooooao
OoDooDooogog4Qgooooaog
DDDDDDDDDDD|DD
OOo0oo0ooooOoooooaoo
OOo0ooooo4Qogooooaoo
OooooooQogooooao

OOoooos

O
O

(154)

O
O
O

O
O
OJ
O

OOoooooao

Ooooooooogogood
Ooo0oooooOoooooao

Oo0Ooooo®

JP 2004-532227 A 2004.10.21

OoOoooooao
OOo0ooooooQogooooao
OO0 ooooog4Qgooooao
OO0 oDoDooogog4Qgooooao

OooOoo0oooooQgdg
OoooooooQgooao
OoooooooQgooao
Oooos oDooogogooao
OO0 oooDooogogogogoao
Ooo0oooooooQgoOooao
Oo0ooooooQgooao
OO0 ooooooQgooao
OO0 oooooogooao
OO0 oooooogogogoao

[

O
O
O
OJ
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O

O g |g
[ [ |

OooIooooooooooooogooooao
OooIoOooDoooooDoooo4ogooooao
OoIoOooOoooooooogogoao I:J|EI O

OooOooOooo0oDooDoDooog4Qgooooao

I

[ e T e T e B |

=

OoopoOoooooooooooogooooao

Oo0ooooooOoooooao
OO0 oooooogogogooooaog
OO0 ooooogogogoooao
OOo0ooooooogooooao
Oooooooooogoao I:I|I:I

O
O
O
O
O

OO0 oo oooogogoo
OO0 o ooooogogoo
OO0 ooooooogogogoao
Oooooooooogoogooao
oo oooooogogogoo
oo o ooooogogogoo
OO0 o ooooogogoo
OO0 o0ooooogogoao

OooooooooogoOooOoao
oo oooooogogogoo
OO0 oooooogogooo
OO0 o ooooogogooo
OO0 oooooogogoao
OO0 oD ooDooogogogao
Ooooooooogogoo
oo o oooooogogoo
OO0 oooooogogoo
OO0 o0 ooooogogoo
OO0 o0ooDooogogogao
Ooooooooogogogoao
OO0 oooooogogoo
OO0 oooooogogoo
OO0 oooooogogoo

O

o oo oo oooogdg
oo oooooogogooao
oo oooooogogoo
O o0 oooooogogogoo
O oo ooooogogoo
OO0 oooooogogogao

O
O
OJ
O
O
O
O
O
O
O
O
O
O

O
O
O

O
O
OJ
O

O
O
O
OJ
O
O
O
O
OJ
O
O
O
O
O

Ooo@ooocooooooooogooooao

Oo@oOoocooooooooogogoooao
Oo@oOoooo4gogoooooogod EJ|I:I O
OO ooo0dooDoDooodgogooao

OonooOoocooooooooogooooOoao

DDDDDDDDDDDDDDDD|DD

O

10

20

30

40

50



(155)

JP 2004-532227 A 2004.10.21

oooooao
oooooo
[
[ O ?)< 1
| Jgees
[ [ X N 0 ’
[ S

v N N
[ —
[
0
oooooano
0000000000000 D000DO0O0O00D0DO0OO0O0ODO0O0OO0ODOO0O0ODOOoOoDaO
0000000000000 000000000000000000000000000
0000000000000 O0O0O0D0D0DO0O0O0O0DD0DD0O0O0O0DD0DOO0O0O0D0OoOoOoaO
0000000000000 00O0D0D0D000O0D0DD0DO0O0OO0O0DD0DDOO0OO0O0O0DoDOoOoaO
000000000000 O0ODO0OO0O0D0DD0DDO0O0OO0O0DOoDOO
oooooao
0000000000000 00O0D0D0D00OO0O0O0DD0DO0DO0OO0O0D0DDDODO0OO0OO0O0DDOoOaO
0000000000000 O0O0D0D0DDDD0O0O0O0DDDDO0O0O0DDDDOO0O0O0O0DOoOoaO
OOoD0DD0DDDO0OO0OD0DD0DD0DO0O0O0OO0OOoOOoOoOoD”oDoDD0DDDO0D0O0D0D0O00O000O
oooooo
0000000000000 00O00D00DO0O0O0OND0DO0DOoO0ONoNoOoOoOoOoooooOao
0000000000000 000000D000O000D0oO0O0OooooOoOoOoooooag
0000000000000 0O0O000D0DOoO0O0O00D0oDoOoOoOoooooOooooooao
Dooooooo
oooooo
oooooano
E TBDMS\O ?Wl
[ | S : 0
[ / N N/
[ —
U
oooooo
0000000000000 D0000D00O00D00O00O0D0O0O0O0O0OO0O0OOoOooOooOaQ
0000000000000 DO00O0DO0O0OO0DO0DOO0O0DDOOO0ODOO0OODOOOoDaO
0000000000000 O0O0O0D0D0DDD0DO0O0O0DDDDO0O0O0DDDDOOoO0O0OoOoDOoOoaO
0000000000000 O0O0O0D0D0DO0O0O0O0DD0DD0O0O0O0DD0DOO0O0O0D0OoOoOoaO
0000000000000 0O0O0D0D0D0O0O0O0O0D0DD0DO0O0OO0O0D0DDDOO0OO0OO0O0DDoDOoOoaO
O0OO00D0D0D00D0D0D0D0O00000000D0DD0OD0DDDODODOD, 0000000000
0000000000000 00O0D0D0D0O0O0OO0O0xOO0OO0O0O000O000O00000O
0000000000000 00O0D0D0D00OO0O0O0DD0DO0DO0OO0O0D0DDDODO0OO0OO0O0DDOoOaO
0000000000000 O0O0D0D0DDDD0O0O0O0DDDDO0O0O0DDDDOO0O0O0O0DOoOoaO
0000000000000 00O0D0D0D0O0O0O0O0DD0DO0O0OO0O0DD0DOO0OO0O0OO0OoOoOoaO
O00o00oDOoDOoDOoOoooao
oooooano
0000000000000 000000D000O000D0oO0O0OooooOoOoOoooooag
0000000000000 0O0O000D0DOoO0O0O00D0oDoOoOoOoooooOooooooao
0000000000000 000000D0O0O0O00D0DOoDO0O0O0oooOoOoOoooooag
0Q

10

20

30

40

50



oooooano
oooooao

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

oo ooooooogoQgog
OO0 o0 oooooggg
OO0 oo ooDooogogdg
Oooooooooogoogodg
oo oooooogodg I:l||:l
oo o0 oooooogoQgog
OO0 o0 ooooogogg
OO0 oo oooooggdg

O

(156)

o oODooOooogooQg
oo ooooooogogog
oo o0oooooogoQgg
oo o0 ooooogogog
OO0 o oooooggdg
Oooooooooogoogoodg
oo ooooooogogoog
oo o oooooogoQgog
oo o0 oooooogoQgog
OO0 o ooooogogdg
OO0 o0 ooDooogogg
DDDDDDDDD|DD
oo ooooooogogg
oo o0 ooooogogg

O
O
O
O
O
O
O
O
O
O
O
O
(]
O
O
O
O

|
O

JP 2004-532227 A 2004.10.21

[ I I R |

Ooooooogogg
OO0 ooooogogdg
OoOooooooogooQgg
Oooooooogogg
Oooooooogogg
Ooooooogogdg
OOooooogh?o

OOoo0oooooogoogdg
Oooooooogoogg
Oooooooogogog
Ooooooogogg
Ooooooogogdg

O
O
O
O
O
O
O
O
O
O
(]
O
O
O

O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O

O

coooooooooooooooooll
OooioI@oOoooooooooogogoiioo
OoDioI@omOoOooo4oooooogogioo
OO oOoogoo4gooooDooogogioo
OooooOoOoocooooooogogooao
OooooOoOooco o ooooogogooo

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

oo oooooogodg

OH

OO0 oooooogdg
OO0 ooooogdg
Ooooooooodg
Ooo0oooOodg
OooooooQgdg
Ooooooogdg
OO0Oo0ooooglg
O0Ooo0o0ooool|g
Oo0oo0oooogi|™g
I |
Ooooooogdg
OOooooogdg
OOoo0ooooodg
Oooo0oooOodg
Oooooogdg
Ooooooogdg
OOooooogd

OoooOoogoood
OoooO0Oo0oooonod

|

OooooooQgdg
OoooooQgdg
Oooooogd
OOooooogdg

O Oo0OooOoooao
OOoo0oooao I:I|I:I
OoooooQgd
Ho OO gogooo
OO0ooooogdg
Oooo0ooooodg
OoooooooOodg
OoooooQgd
Oooooogdg
OOooooogdg

O

O
O
O
O
O
O
O
O
O
O
O

O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O

OoooDoooooooooood
OooooOoooooooooogodg
Ono@ooOooo4ogoooooogod
Oo@omoOooog4ogoooooogod
OonoooOocoooooooood
DDDDDDDDDDDDD|DD

I
I o |
o
I
I |
I |
I o I

10

20

30

40

50



oooooano
oooooao

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

[

O OO
O OO

(157)

O 0Ooo0oooao
O 0Ooogooao
O O0Oo0gooao
O 0Ooo0oo0ooao
O Ooooo
O Ooooo
O Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0Oo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0OoOooo
DDI:I|:I|I:|
O 0Ooooo
O 0Ooooo

O
O
O
O
O
O
O
O
O
]
O
O
O
O
(]
O
O
O
O

JP 2004-532227 A 2004.10.21

O
O

L o B I
O OoOooo
O 0Ooo0ooOoao
O 0Ooo0ooo
O Ooooo
O 0Oooo

O 0Oooo

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

OQogooIoOoogogogoooao
OOoDoooOooggogoooao
OoOoooooooOooOooooao
Ooooo@ooooOooOooooao

Ooooo;oiboooogogOodg
OooooInoooogogoQgog

[ e T e T e R |

[

Oo0ooooooooooooao
OO0 ooooooogooooooao
OO0 oooDooogogoooooao
OO0 oooooogogogoao D|D O
Ooo0ooooooooooooao

OoooooooooooQgdg

OH
OH ”’“7(

ZT

\

HoN” N

O 0o oo

OooooooogoQgdg
OooooogoQgdg
OO0 oooogogdg
OooooooogoQgdg
SO0 o0oOoo0oooo
OooooooogoQg-g
OooooogQgdg
Ooooooggdg
OoOoooooogoOodg
OooooooogQgoadg
OoooooogoQgdg
O O0OoOood

OOoo0ooooggldg
OoO0oo0oo0oooogoog|o
Oooo0ooooogog|g
OooooooogQgog
OoooooogQgdg
Ooooooggadg
O0o0Dooooogogag
OooooooogoQgag
OooooooogQgog

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O

Ooooooog
O oo oooodg
O 0O0oooooog
Ooooooooog
Ooooooooog
Ooooooog
O oo oooodg
O 0O0ogoooooog
O 0Oo0oooao I:l||:l
Ooooooog
Oooooooog
Oooooooog
O 0o ooooaog

O
O
O
O
O
O
O
O
O
O
O
O
O
O

10

20

30

40



—m —m ~—m =@ ™~ @ @ @ @ @ @ @ @ ™@ o™@ oM™@o&E s & /& /s /s /s /&, /e, /& /e /e /e /e /e /e e e e e e

(158) JP 2004-532227 A 2004.10.21

%16
o)
(o
o
HN" N
i R RT(LC-] ™S
&S MS5) | [MHH]
10
Oy, OH
363 v 079 | 4412
N
Oy, -OH
364 ;,O 0.78 | 4552
I‘N/W/OH
365 o] 0.76 4922 20
NN
366 \ril yn/OH 0.77
0]
Oy oM
367 i 062 | 4413
30
368 126 | 505.2
Os_OH
369 \j//© 152 | 491.2
SN
|
40

gboogogoogboogonoogioogoogoooooogogoogoogooaoand

Uo0goooooooooogoooooooocogogoooooooooand

Uoo0odonoodoogoogioooooiooodoogogoogooooogoand

Onoioin; oo
i
i Y Y
OO .; o o
Ono;ioin; oo

gbobogogoogoognogioogooggoodgoogogoogboogoodanand

DD||:|DD|::D|:|DF

O O

O
O
O
O

|



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

JP 2004-532227 A 2004.10.21

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

/N\N
(]
gooogood
00000000000 00000000000000000000000000000
goooocgo0oooofouotoogootoo oo pbootooyooooo oDty oooopDoo oo
000000000000 0000000000000000000000000000
googoogogogoooogogoooygoogopooopbogooyooygppDygpoDUoo oDy oo oo
Ooo0o0ooOoao
000000
googoogogogogoooogooggogo oo ooy oo oDy oo oDoo oo
goooogoogooopootoogooo oo oot otoo oo oot ogo0oooDuooDooog
00 0000000000000 0000000000000000000000000
go0oooo0ooooououoogooopooboboooogod
000000
goo0oogooud
)
X X O o~
SSi. 0,0
J NN
_
(]
oo0ooOood
0000000000000 000000000000000000000000000
goooboobobooboobooboobgoboobobooboobobooobao
ugboobdooboboobobooboobobooboobooboobooboooboobooaa
0000000000000 000000000000000000000000000
goooocgo0oooofouotoogootoo oo pbootooyooooo oDty oooopDoo oo
0000000000000 O0OOOOOO0O0O0000000000000000000
googoogogogoooogogoooygoogopooopbogooyooygppDygpoDUoo oDy oo oo
gogooocgooooopouotooogo oo oo pbooto0ocyooooo Dottt oo o oo
0000000000000 O0OOOOOODO00000000000000000000
goooogogogooooooogooygoyopoDoopboooyo oDty oo oo o oo
goooocoocoouopouotoogoooo oo bbbt oDooobDo o oo
0000000000000 0D0O0O0O00000000000000000000000
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
0,08 000000000000000000000000000000000000
googoogogogoooogogoooygoogopooopbogooyooygppDygpoDUoo oDy oo oo
gogooocgooooopouotooogo oo oo pbooto0ocyooooo Dottt oo o oo
0000000000000 O0OOOOOODO00000000000000000000
goooogogogooooooogooygoyopoDoopboooyo oDty oo oo o oo
goooocoocoouopouotoogoooo oo bbbt oDooobDo o oo
0000000000000 0D0O0O0O00000000000000000000000

10

20

30

40

50



(160)

JP 2004-532227 A 2004.10.21

0000000000000 D00O00O0D0D0O0D0DO0OD0D0OO0OD0NOO0O0O0DOO0DOoOOoOoOan
0000000000000 DO0O0O0OODODO0OO0DOODOO0DOO0OoONDOODOoOoNOoOaOn
ooooooooo?00, . 0,,0,0,0000000000000000000
0D000O00O000

000000

0000000000000 00O00O0D0D0O0D0O0O0D0OO0DOO00OO0OD0OOODOOoOoOan
0000000000000 DO0DOODOO0OOOO

000000

Do0o0oQ

[

E &1

[ = g MS HPLC

[ Ll [M+H'] | RT($)

[

[ :S\'/E)o\\ro O oL

[ 372 N o o) 726.4 | 5.18

[ /"N N’

: g

[ ot D

[ ;SI.OOYO O N

[ 373 S NAg o) 765.4 | 4.85

[ /NN

: _

[ N

[ X XK i.]';kljh

: 374 Sy L 978

: thvaN o a 5.29

[ //N N

[

[

O

Dooooo

oooooo
D000000000000000000000000000000000000000
D00000000000O00DO0O0O0OO00DO0ONDOoONOoO00DOoONoOoooOooooooan
D000000000000000000000000000000000000000
sl=lslsli=ls

Dooooo

000000

[

[

[

[

[

[

[

[

[

0

10

20

30

40

50



DO oo Qgoooo

Oooooooooooooogdg
DDDDDDDDDDDDDDD|D
Oo0oooooooooooooogodg
oo ooooooooooooo
OO0 oooDooogooooooo
OO0 oDooooogogoooooao
OO0 Do oDooogogoooooao
Ooo0oooooooooooooao
OO0 ooooooooooooao

OOoo0ooooaog

O
O
O
O
O
O
O
O
O
O

(161) JP 2004-532227 A 2004.10.21

gogggooobobooooooooooboboooogodd
obooobooboobooobooboooboobooad
ooooooooOoo-0b0ocboco0oo0oooooooao
gooobooboobooboboboobooboobono
gboooboobobooboobooobooboooad
ooooobobooocooooooooboooobooogo
goooobooboboobobooobooboobonn
ugbooobooboboobodoboooboobooad
ocoO,d 00000000 DOODODOODOOODOGDO
oboooboobooboobooboooboobooonn
ooooooobooocooooooooobooooogoao
gooobooboobooboboboobooboobono
gboooboobobooboobooobooboooad
ooooobobooocooooooooboooobooogo
goooobooboboobobooobooboobonn

O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
OJ
O
O
O
O
[
O
O
O
O
(]
O
O
O
O
O

OoojoI@mooocoo0ooDooooooooooQgogooQg
OO oOooo4ooooDooogoooooooljgoogoQg
OO oOoOoo4o0ooDooogogoooooogo-gogog
e e e ) e s s s |
OoOoiooOoOoocoo0oooooooooooo; Qoo
OO oOooo o0 oo oooo oo oDoooQgogooQg

L e T e T e T

gooooooboogan
ugbooogbooaooodghn

gbobogoogognd

goooobooboboobobooobooboobonn
ugood

googgoaooag

O

obobogoooogoagonoag

O

oogogoooooan

googgooao

O
OJ
O

oooggooooooogoggag

googgogogoggan

googogao

O
O
O

ooooooooob

Ooolojoo ooo

OooDooooo

OooDooooo

OoooDjlooooo

Ooolojlooooo
O

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

oooofl
Ooooo
Ooooo
Oo0oo
Ooooo

O

gooogboooogobao
gbooobooogfoad
ooooooooooao

IO/
0]

googogoooooboobooboobgoboobao
ugboobooouoboobobouobooboobad
oooooooooftcooooooobobobooodd

10

20

30

40

50



L T e T e T e T e T s T e T s T s T e T s B e T e R e T e T e O e T e T e B e B |

(162) JP 2004-532227 A 2004.10.21
OD0DO0DD0DD0DDD0OD0DD0D0D0D0O0O0O0O0O0O0O0O0O0O0DODODODDDODDODOODO0DD0DO0O0O0O
Oo0o0oooo0oob0oo0oooo0oooo0oooDo0oooDoo0oDo0oooo0oo0ooo0oob0ooobooOoondnb
000000000 D0O0D0O000000000O0O0DDODODDDODODOOODO0O0DO0O0O0OaO
Oo0o0oooooboo0ooooooo0oooo0oooo0obO0oo0oooooooo0oobooobooOoaondnb
000000000 D0O0D0O000000000O0D0DODODODODOOOO0OO0O0O0O0OOaO
OD0DO0DD0DD0DDD0D0OD0D0O0D0D0O0000O000O0O0O0DODODODDDODDODOOO0O0DO0O0O0O0O
ooooooooooDooooooo®o00,,0,,0,0,00000000000
OoOoDOoDD0ODDDODOOOOO0O0O0O0
OooOoO0D
Oo0o0oooo0oob0oo0oooo0oooo0oooDo0oooDoo0oDo0oooo0oo0ooo0oob0ooobooOoondnb
OOoD0oD0DD0DDO0OD0OO0O0D0O0O0O0O0O0O0O0DOaO
O0o0oooOoa
ooooo

&K18
iﬁ‘mjﬂ & MS HiFeitye | HPLC
5= [M+H‘] (}3};}
378 used 370 i
!\ crude
HN" N7
- ¥ 9
379 79 *r e7a | ser | a08
x o
o »
HN" N
NN
N
~ oY 8
380 o OYO O 658.3 368 295
N N )
HNT X
O
oooooo
OoooOo0oD
000000000000 bfo0oooooooooooooboooboooboOondd
0000000000000 000000000O0OoOoOoOooOoOoOoOoOoOooooooad
DooOoDDDOoOoOooao
Ooo0o0oooOoa
oooo0oD

10

20

30

40



JP 2004-532227 A 2004.10.21

1 L0
O
HN" N7

oooooag
0000000000000 D00000DO0DO0ODO0O0DO0OO0ODOoODOoGOan
0000000000000 D0D00DD0D00D00Do0D0o0DO0oDoOooDoooOn
0000000000000 0000000000000000000AO0
00000000000 D0O0DO00DD0DO0D0DO0OO0DDO0DOoOOo0DDOooOoOan
0000000000000 0D00D0D00D0D0DO0O0o0DO0DoDOoOoooooOan
O0O0DD0DD0DDD0ODO0ODD0DD0DDO0DO0DO0O0OO0OO0OOoOOoOOoDOoDOoDOoDOoOoDDOoO"” 00O
0s 000000000000 ODO0O0O0ODODDOOODDDODOODODODDOOO
0000000000000 000D0D00D00DO0O0o0DO0DoDOooooOooOan
0000000000000 D000O00D000O0000D0DO000000an
0000000000000 0D00D0D00D0D0DO0O0o0DO0DoDoOo0DoDoOooOan
0000000000000 000D0D00D0D0DO0O0O0DO0DOo0DoOooGoOan
OoOOO0D0DDD0OODOO0OO0O0O0O0O0O0O0OO0OOoOOooooDoooooo® ooaO
0, 0000000000000 D0D00D00D0OO0an
0000000000000 D000D0D0D00D0DO000D0DO0OO0Do0DoOoGOan
0000000000000 DO0Oo0oDoOoaOo
oooooag
ooooao
E £19
[ EHEH HiE Ms Hi SR 4 HPLC
[ &S [M+H"] RT (%)
[
[ oH O RN
C 382 < Y 5 O S 434.2 372 1.95
[ HZNIN/
[
[ 0
[ 383 4 N Q S ) 4733 | 313 1.56
[ ]\/ 0 .
[ HoN™ °N
[ N-N
[ O N’N

H
[ 384 OH O 4442 374 1.46
[ {\ N 0
( HN" N7
[
[
|
oooooaog
oooooag

Oooooooogoogogao
OoooDooogogogao
Oooooooogoogoao

(]
]

O
O

(]

Oooooooogoogooao
Oooooooogogoao
Ooo0oooos
=]

(]
O

]

O OooOooao

Ooooooogogogao

O

dggooooooocogogogooooooofcogogogooooooocococgogogooooan

10

20

30

40

50



(164) JP 2004-532227 A 2004.10.21

0000000000000 000000000000000000000000000
0Doooo

ODooooaon

oooooaon

[ 0

E O OH

[ oH | O

[ B N0

: HN" N7 10
L

oooooaon

0000000000000 000000000000000000000000000
0000000000000 000000000000000000000000000
000000000000 0000000000000000000000000000~0
0000000000000 000000000000000000000000000
0000000000000 00000000000000000000000000~0
0000000000000 00000000000000000000000% 000
0000000, 08000000000000000000000000000000
0000000000000 000000000000000000000000000 20
0000000000000 000000000000000000000000000
0000000000000 00000000000000000000000000~0
000000000000 0000000000000000000000000000~0
0000000000000 O00000000O0O000O00000O00000000an?
00,.0,,0,0,0000000000000000000000000~@O
oooooan

0000000000000 000000000000000000000000000
000000000000 0000000000000000000000000000
oo

oooooaon 30
oooooan

[

[ o L on

[ H O

[ I\ N O O

[ HNT N

L

Dooooaon

000000000000 0000000000000000000000000000~0
0000000000000 OO0DOO0OO0O0OOODOODOO0 000000000 40
0000000000

000000000000000000000000

0000000000000000

ooooon

Dooooaon



T e T e T e T e T e T e T e T e T e D e R

[

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 |

OO0 ooooooQgooo
OO0 oooooogogooao
OO0 oDooooogogogoao
Ooooooooogooao
OoooooooQgooao
OoooooToogoQgoooao
OO0 oooooogooao
OO0 ooooooggogogoao
Oo0oooooooOgoOooao
OoooooooQgooao
OO0 ooooooQgooao
OO0 ooooooQgooao
OO0 oooooogogogogoao
OO0 oo oDooogogogoao
Ooooooooogooao
oo ooooooQgooo
OO0 ooooooQgooao
OO0 oooooogogogooao
OO0 oooDooogogogoao
Ooooooooogooao
oo oooT oo Qgoooao
OO0 ooooooQgooo
Oo0oooooogogooao
OO0 oooooogogogoao
Ooooooooogooao
Ooooooo*®= 0o0gooao

O
O
O

O
O

oo oooooo o0 oooooogQgoo
O

Oooooooo0oooooogogoooao
Oooooooooooooogoooao
OOo0ooooooooooooogoggoooao
OO0 o0ooDooo4ogoooo<*® gogdgoooao
Ooooooo*®T o0ooooooooogoao

0O O
O O

O
O
O

O

O

O
DI:I|EI

(165)

Y H44:H,0 (10%)
—______*
80 °C, 72 hrs

AN

[ i Ry
O O
O d
O O
O O
O O
O O
O d
O d
O O
O O

JP 2004-532227 A 2004.10.21

O
O
O

O
O
O
O
O
O
O
O
O
O
O

[

EHE
B

RT &)
LCc/Ms

MS m/z
[M+H]"

387

g

@]
T

ZXI

]

2.52

410

388

et

Q

(@)
I

ZX

5

2.63

444

oooooao

OO0 ooooooQgooo
OO0 oooooogogooao
OO0 oooDooogogogogoao
OoooooooogoOooao
OooooooooQgooao
OO0 ooooooQgooao
Oo0oooooogogooao
OO0 oooooogogdg I:I|I:I

10

20

30

40

50



OooooooogoQgoo
OoooooogoQgogoaoQg
OoooooogQgogaoQg
Oo0oooooggogodg
OoooooooOooOgoo
OooooooogooQoogoo
OoooooogoQgogoaoQg
OoooooogQgogooQg
Oo0oooooggogog
OoooooooOooOoo
OooooooogoQoogoo
OoooooogogQgogoog
OoooooogQgogooQg
Oooooooggogaog
OoooooooOooOono
OooooooogoQooOgoo
OoooooogogQgogooQg
OoooooogQgogooQg
OooooooggogaoQg
OO0 oooogQgogog
OoooooooOooOgoo
OooooooogogQgogooQo
OoooooogoQgogooQg
OoooooogQgogoQg
Oo0DoDooooggogog
OoooooooOooQgoo
OooooooogogoQoogoo
OoooooogoQgogoog
OoooooogQgogooQg
Oo0ooooggogog
OoooooooOoogood
OooooooogoQoogoo
OoooooogQgogoaoQg
OoooooogQgogooQg
Oo0oooooggogog

O Oooo

O OooOooo
O Ooooo
O O0OoOgooo
O Ooo0ooOoo
O Ooo0ooOoo
O Ooooo
O Ooooo
O OoOgoo
O Ooo0ooo

O
O
O
O

O Ooogoo

O 0O oo

O O0ooo

e ey e s e e I e s [y |

e e ey e e e e e e e sy [ |

e e e e e s e e ) e e e s s e I B i
e e s e e e e e s s e o R v
e [ Ry e R ) R A s [ |

Ooooooo0oooooooo00 oo oooo oD oo oDoo o0 o0DoDoDoooOogoooao

Oooooooo=oooooggog

O

O

O
O
OJ
O

OOoo0ooooaog
OOoo0ooooaog
OO0Oo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooaog
OOoooooaog
OO0Oo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0ooooao
T OO Qgoooo
OOoooooaog
OO0Ooo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OoOoo0ooooao
OOoo0ooooog
OOoo0ooooaog

Ooooooooooooooggg
Oo0DooDooog4ogooDoooggdg
OoooocooooooooogogQgodg

O O0ooo

Ooooooooooooooao
Ooooooooooooooaog
Ooooooooogogoooooaog
OO0 oooooogogogogoooooaog
OOo0oooooooooooooao

OoooooooogOgB

O 0Oooo

O Oooo

O Ooogo

O O0ooo

O O0ooo

O 0o oo
O Ooogo
O Ooogoo
I [ [
O 0o 0o o
O 0o oOoo
O 0o oo
O Oooo
O O oo
I ) [
O 0o oOoo
O Ooogoo
O Oooo
O O oo
O O g o
O 0o oOoo
O 0o oo
O Ooogoo
I [ [y
I Y o [
O OO o
O 0o oo
O 0o oo
I [ [
I Y [

O 0Ooo0ooo

O Oooo

Oooooooo*T® oooooaog
OOo0ooooooooooooaog
OOo0oooooogogoooox®T g

OooooQgoogo

O Oooo

O
O
O
O
O
O
OJ
O
O
O

(166)

O 0Oo0ooOoo

Ooooooooooooooano
Ooooooooooooooaog
OooooooT® oo oooooaog
Oo0ooooooggogoooooaog
OO0 ooDooogogogoooooaog
OOooooooooooo x o0
Ooooooooooooooaog
Oo0ooooooooooooaog

|

|

OooOooogao

O o

OoOoo0oo0oooao
OoOoo0ooooao
OOoooooaoo
O0Ooo0ooooaog
O O0Oo0oooaog
OoOoo0oo0oo0ooao

[
el

2004-532227

O
OJ
O
O
O
O

O 0Ooo0oooao
O 0Ooo0oooao
O Ooogoooao
O OoQgooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O Ooogoooo
O OoQgooao

00O o

Oo0oo*Tooogoggogoooooaog
OOoooooooooooooao
Ooooooooooooooono

Oo0oooooogog

O Ooooo

Ooooooo<*® 0ooooooaog

Oooooooogogogooao

O
O
O
O
O
O

OO0 ooooogogogogoooooag

OooooQgoo®o

2004.10.

O 0Oo0ooOoo

Ooooooooooooooago
Oo0ooooooooooooaog
Ooooooooooooooaog
OO0 oooooogoggogoooooaog

N
[

10

20

30

40

50



L T e T e T e T e T e T e R e T e T e B e B e T T e T e T e T e T e TR e T e T e T e T e T e T e T e T e T e I e T e T e T e T e T e T e Y e |

(167) JP 2004-532227 A 2004.10.21

oooooano
ooooooooooooooooooboboooooooobobobooooooooao
oooooooobooooogoooooobobooooooooao

oooooao

ooooao

x£21
AN —A-373 = ZAMEN

LI UMDECfEXEDIEEY Y1 MDECEXFDILEY
(EHHIES) (RIEHES) 10

S
36 39
40 41
47 42
48 43
54 45

184-188 363
192 364

193-198 365
205 367 20
211
215
216
249A
249B
250-280
283-305
308-311
314 30
317
319-340
343
344
348
352
362
366
369 40
381-386

gbobooboooobooboobooboooboooboobooboobooban
oooooooooooooooooobDobooocooooobooboboDobooOobond
gooobooooboooboobooboboooboobobooboobonn
ugboobooouoboobobouoboooboooboobooboobooaod
oooooooobooooboooooooobDbooocooooooobDbooOooo 50

oooooolb’
OooooOoQ
OoooOO
Oo0o0OoOO 0
OooooooO
[ R R



e R ey [ s R s [y |

e e e e e e e e s |

OOo0Doooo4oUoooooooo0 oo oDoooooooDooogogog
Oo0o0oooo4dUoooDoooUdUoooDoDooogoDUooDoooggaog
Ooooooooooooooo0ooDooooooooooogogao-g
Oooooooooooooo0 oo oooooooDoooogoQgoQg

OoooDoooooooooogoooooodg
OO0 o0ooDoogogUooooDooo4gogUogooood
Oooooooooooooooooood
Ooooooooooooooooooodg

Ooooooogdg

OooooooogogQgogooQg
Oo0ooooooggogooQg
OO0 oooDoooggogog
Ooo0oooooooOoogoo
OooooooooQgogogoaoQo
Oo0oooooogogoQgogooQg
OoooooooggogooQg
OO0 ooooooggogodg
Ooo0oooooooogooOgoo
OooooooooQgoogoo

O Ooo0ooo
O Ooogooo
O O0Oo0gogo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O Ooogooo
O O0Oogoog
O 0Ooo0ooo
O 0Ooo0ooOoo
O Ooo0ooo
O Ooooo
O Ooogoao
O 0Ooo0ooo
O 0Ooo0ooOoo
O Ooo0ooo
O OooOooo
O Ooogoo
O O0OoOgoogog
O O0Ooo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooogooo
O O0Oo0gogo

OoooooogogoQgooao
OoooooogogQgogooao
OO0 oooooggogoao
OoooooooogooOoao
OooooooooQgoooao
OoooooooQgooao
OoooooogogQgogooao
Oooooooggogoao
OoooooooogoooOoao
Ooooooooogoooao
OoooooogooQgooao
OoooooogQgooao
Oooooooggogooao
OooooooooOooOooOoao
OooooooooQgoooao
OoooooooQogooao
OoooooogogQgooao
Oooooooggogooao
OO0 oDoDoooggogoao
Ooooooooogoooao
Oooooooogooao
OoooooogooQgooao
Ooooooogoggogooao
OO0 oooooggogoao
Ooooooooogoooo

O Ooo0oooo
O Oooooao
O Oo0oooao
O 0Oo0ooO0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao
O Ooo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0oooao
O Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O O0Oo0oo0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
OJ
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
OJ
O
O
O

OOoooooogdg

OOooooogdg

OOoo0ooooOod

Ooo0oooQgodg

Ooooooogdg

OoOoooooogdg

OOooooogdg

OoOoo0ooooOod

Oooo0oooOodg

OoooooogogQgogoog
OoooooogQgogooQg
Oooooooggogaog
OoooooooOooOono
OooooooogoQooOgoo
OoooooogogQgogooQg
OoooooogQgogooQg
OooooooggogaoQg
OO0 oooogQgogog
OoooooooOooOgoo
OooooooogogQgogooQo
OoooooogoQgogooQg
OoooooogQgogoQg
Oo0DoDooooggogog
OoooooooOooQgoo
OooooooogogoQoogoo
OoooooogoQgogoog
OoooooogQgogooQg
Oo0ooooggogog
OoooooooOoogood
OooooooogoQoogoo
OoooooogQgogoaoQg
OoooooogQgogooQg
Oo0oooooggogog

Oooooogdg

Ooooooogdg

OOooooogdg

(168)

OOoo0oooood

Oooo0oooOodg

Ooo0oooQgdg

Ooooooogdg

O 0OoogogooQg
O Ooogogoog
OO ogogog
I [ |
I [y |
I [ I |
O Ooogogoog
OO ogogog
O 0oo0oogoo
Iy |
I [ |
O Ooogogoog
O O ogogog
I [ |
I [y |
I s [ |
O OoogogooQg
OO ogogog

OoOooooogdg

Ooooogoood

O

OoOoo0oooOodg

[
el

OooooooQgdg

Oooooogdg

2004-532227

OOooooogdg
Oooooogdg
OoOoo0ooooOod
OoooooQgodg
Ooooooogdg
Ooooooogdg

O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O o0Oooo
O o0Oooo
O 0Oooo
O 0Oooo

OoooooooooQodg
Ooo0oooooogoQgg
OO0 oooooogogdg

O
OJ
O
O
O
O

Oooooogdg

OO0 oooooogogg

OJ
O
O
O
O
O

2004.10.

OoOoo0ooooOod

OoOoooooooOod

Ooo0oooOodg

OooooooooOodg

Oooooogdg

Ooo0oooooogoQgodg

Ooooooogdg

Oo0oooooogogg

OOooooogdg "2

OO0 oooooogogdg

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

e e [ e e e e s e s s [ [ |

e e A s e e e e e s [ |

Oooooooo0 o0 oo oooo0 oo oDooo o0 oo oDo oo o0 oo oDooo0oo0 oo ooooooDoDoooQgooQgaoo

Oooooooog
Ooooooodg
OO0 ooooodg
Oooooood
Ooooooood
Oooooooodg
Ooooooodg
OOoooooogodg
Ooooooood
Ooooooood
Oooooooodg
Ooooooodg

I Y [y
O 0o oo
I [
O 0o oo
O 0Ooogoo
O Ooogo
O 0o oo
I Y [
O 0o o0oo
O 0o oo
O Ooogo
O Ooogoo
I [ [
O 0o 0o o
O 0o oOoo
O 0o oo
O Oooo
O O oo
I ) [
O 0o oOoo
O Ooogoo

O Ooo0ooooao
O 0Ooo0ooooao
O 0O0Oooooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao
O 0Ooo0ooooao
O O0OoQgooooao
O O0Oo0oo0oooao
O 0Ooo0oo0oooo
O Ooo0ooooao
O 0Ooo0ooooao
O O0OoQgooooao
O O0Oo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao

O0Ooo0oooo
O0Ooo0oooao
O 0Oo0oooao
O0Oo0oo0oo0oao
O0Ooo0oooao
O0Ooo0oooo
O0Ooo0oooao
O0Ooo0Ooooog
O0Oo0oo0oo0oao

[ B R |
[ i R |
[ o R |
[ I R |
[ I |
[ R |
[ i R |
[ O R |
[ I |

O OoOgoo
O 0o o0oo
O 0o oo

O Ooooo

O Ooooo

O OoOgoo

O O0Ooo0ooo

O Ooo0ooOono

O Ooo0ooo

O

O0Ooo0oooo
N OO OoOd
N OO OOd
O0Ooo0oo0ooao
O0Ooo0oooao
OOoo0oooao
OOoo0oooao

O 0Ooogooog

[ Y |

OO ogogog
O O0ooo
O 0Oooo
O Oooo
O Oooo
O 0Ooo
O OO
O OO

e [ s [y [ |
I [y |

O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Oooo
O o0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Ooo
O o0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O o0Oooo
O o0Oooo
O 0Oooo
O 0Oooo

O0Ooo0oo0ooao

O
O
O
O
O
O
O
O
O
OJ

O
O
O
O
(]
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O

O

O

OOoo0oooao

O

O0Ooo0oooo

O 0Oooo
OO oo
O 0o o
O 0Oooo
O O0ooo
O 0Oooo
O Oooo
OO oo
O 0Oooo
O 0Oooo
O oOooo
O Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo

OO0oOo0oooogod
O0Ooo0Oo0oood
Ooo0Ooo0o0oood
Oo0o0o0ooood
OOoo0ooood
OO0O0Oo0oooogod
OO0Oo0oooogod
O0Ooo0o0oood
Oo0oo0ooood
OoOoo0ooood
OoOoo0oooogod
OO0Oo0oooogod
O0Ooo0o0oood
Oo0oo0oood
OoOoo0ooood
OoOoo0ooood
OO0Oo0oooogd
O0Ooo0Oo0oood
OoOoo0ooood
OoOoo0ooood
OOoo0ooood
O0O0Oo0oooogod

O 0Oo0oooao

(169)

O 0Oo0oo0oo0oao

O0Ooo0oo0oo0oao

-1,1-000000
ooooooooboo)h4o000oooobobboOOoOoOoU0ooooobobDoOoOoO

O0Ooo0oooao

O0Ooo0oooo

O0Ooo0oooo

O
O
O
O
O
-4-

O0Ooo0oooao

O0Ooo0oooao

O
O
O
O
O
O

OoOoo0oo0ogano

O O0OoOgoogog
O O0Ooo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooogooo
O O0Oo0gogo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooooo
O OooOgooo
O Oogoo
O 0Ooo0ooOoo
O 0Ooo0ooOoo
O Ooo0ooo
O Ooogooo
O O0Oogoo

OoOoo0oo0ogao

O0Oo0oo0oo0oao

O0Ooo0Oo0ooao
OoOoo0oooao
OOoo0oooao
O0Oo0oooao
O 0Oo0Oooao
O0Ooo0Ooo0ooao
O0Ooo0oooao
OOoo0oooo
O0Ooo0oooao
O 0Oo0oooao
O0Oo0Ooo0ooao
O0Ooo0oooao
OOoo0oooao
O0Ooo0oooao
O O0Oo0oooao

JP

O0Ooo0oooao

O
O
O
O
O
O
O
O
O
O
O
O
O

O0Ooo0oooo

2004-532227

O0Ooo0oooao

O 0Oo0oooog

O0Oo0oo0oo0oao

O0Ooo0oooao

O0Ooo0oooo

O0Ooo0oooao

O 0OoO0oooaog

2004.10.

O0Oo0oo0oo0oao

O0Ooo0oo0ooao

O0Ooo0oooo

O0Ooo0oooao

O 0Oo0oooao

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

e e [ e e e e s e s s [ [ |

e e A s e e e e e s [ |

Ooooocooooooooogoogoao
Oooooooooooooogogoao

O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Oooo
O o0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Ooo
O o0Oooo
O 0Oooo
O oOooo
O 0Oooo
o O o0Oog
© O Og

Ooo0oooooo o0 oo oDooo o0 oo oD oooo0oo0oo0DooooQgoogoo
I [ e e s s sy |

OoooooogogoaoQg
OooooogogoQg
Oooooogogdg
Ooooooooogoad
OooooooQogoQgQd
OoooooogogoaoQg
OooooogogoaoQg
Oooooogogodg
OoOooooooogoad
Oooo0oooOgooQgaQg

O = 0000
O OooQgoooao
O O0Oo0gooao
T OO0Oood
O OO0Oood

O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O

oo ooooooogogoo-g
OO0 oooooogogog
OO0 ooooooogogogog
OooooooooogooOgod
oo ooooooogoogoo-g
oo ooooooogogoo-g
oo oooooogogoog
OO0 oooooogogogog
Oooooooooogoogod
OooooooooogogooQg
oo ooooooogogoo-g
oo oooooogogoog
OO0 oooooogogogog
OooooooooogooOod
Oooooooooogoogo-g
oo ooooooogogooQg
oo oooooogogoog
OO0 oooooogogog
OO0 oooood
Ooooooood
Oooooooodg
Ooooooodg
Ooooooodg
OO0 oooood
Ooooooood
OOoo0oo0oooao
OOo0o0ooooao
OOoo0ooooao
O 0Oo0ooooao
OO0Oo0oo0oo0ooao
OO0O0oo0oo0oooao
OOoo0ooooao
OO0Oo0ooooao
O O0Oo0ooooao

O 0Ooo0oooao
O OooQgooao
O O0OoQgooao
O 0Oo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O Ooogooao
O OooQgooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooo
O Ooogooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O 0Ooo0oooao
O Ooogooao
O O0OoOgogoao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooo
O Ooogooao
O O0Oo0gooao
O 0Oo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooogoooao
O O0OoQgooao
O 0Oo0ooOooao
O 0Ooo0oooao
O 0Ooo0oooo

I Y [y
O 0o oo
I [
O 0o oo
O 0Ooogoo
O Ooogo
O 0o oo
I Y [
O 0o o0oo
O 0o oo
O Ooogo
O Ooogoo
I [ [
O 0o 0o o
O 0o oOoo
O 0o oo
O Oooo
O O oo
I ) [
O 0o oOoo
O Ooogoo

O Ooooo
O Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo

O

OoOoo0oood
OoOoo0ooood
OO0oOo0oooogod
O0Ooo0Oo0oood
Ooo0Ooo0o0oood

(170)

-0 b0-0
goodgano

oono
oo
oo
oon
oo

Oood
oad

OoooooogoQgaoQg
OooooogogaoQg
Oooooogogaog
OO0 ooooogogdg
OooooooOoQgQd

O
O

0120

oad
oad

O O
O O

O
O

O
O
O
O

O
O
O
OJ

0.

O
O

[
el

Oooooooodg
oo ooooog
Ooooooodg
OO0 oooood
Ooooooood
Ooooooooodg
oo ooooodg
Ooooooodg
N OO ODO0OoOogd

2004-532227

2004.10.

Ooooooood
oo ooooodg
oo ooooog
Ooooooodg
O Oo0oooood

N
[

500 020000000000D00
ooooooooocoooooooao
1700 000000000O~0OAHLBO
uboobooboobooboooboaoadanb
oooHBOOOOOODODDODDOOOOO

O O
O O
O d
0O O
[ |

O
a
u

O
O
O
O
O
O

O
O
O
O
O
O
O
O

O
a
u

goooobooboboobobooobooboobonn

O
O

O
O

O
O

O
O

O
O

O Ooooo
O 0OooOooo

O
O

oooooooboboOoooogao
ooooooobboDoooogao
oooooooobooooogoo

gobooobobooboooooboooan
ooooooooboooooogoao
-oboobobooboobobod

O
O

ugbooodoaano

23,2520 00000

10

20

30

40

50



I e e s e e e s A Iy

OO0 oooooo4o0ooDooogogooooDooogogooQg
Oo0oooOoooo0ooDooogogoooooogogaoQg
OO0 00D oouogggoooDooogogoooooog
OOo0oooooooooooooooooooao
Oo0ooooooo0ooDooooooooooog

OoooooooooDoooooooooogogoogoaoQg

Oooooogogdg

Oooooooogooooodg
OO0 Oooooo4gogooooodg
OOo0ooooooooooood
Ooooooooooooodg

O Oooo
O Oooo
OO oo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0Ooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0O oo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0O oo
O 0ooo
O Oooo
O Oooo
O Oooo
OO oo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O 0Oooo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O Oooo

Oo0oooogoogdg

OJ
O
O

OooOoooooQgodg

OoooooQgdg

O
O
O
O
O

O Ooo0oooao
O Oooooao
O Oo0oooao
O 0Ooo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao
OOoo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O0Ooo0ooo0oao
O Ooo0oooao
OOoo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O0Ooo0oo0oo0oao
OOoo0oooao
OOooooao
O Oooooao
O Oo0ooogoao
O 0Ooo0oo0oo0oao
O0Ooo0oooao
OOoo0ooooo
O Oooooao
O Oo0oooao
O 0Ooo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao
O Ooo0oooao
O Oo0oooao
O 0Oo0oo0oo0oao

O 0Ooogooog
O 0o oo

O Ooooo
O Ooooo

O
O

O Oooo
O Oooo
OO oo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0Ooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0O oo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0O oo
O 0ooo
O Oooo
O Oooo
O Oooo
OO oo
O 0ooo
O 0Oooo
O
O

O 0OooQgoooo
O OooQgooo
O O0OoQgogoao
O 0OooO0oo0ooao
O 0oo0goooo
O 0OooQoooo
O Ooogooo
O Ooogogoao

O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O

OO oo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0Ooo
O 0Oooo
O Oooo
O Oooo
O Oooo

O 0Oo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooao
O Ooooo
O Ooooo
O Ooooo
O O0OoOgooo
O 0Ooo0ooOoo
O Ooooo
O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O OooOooo
O Ooooo
O OooOooo

(171)

godoaao

O
O

JP

O

2004-532227

ugbooagooad

(]

2004.10.

gooad

O 0Ooo0ooo
O 0Ooo0gooo
O Ooogoo
I [ Y

O
O
O
O

21

ooooooooboOooooooooooao

O

10

20

30

40



L T e T e T e T e T e T s T T T e T e T s T e T e T e T e T e T e T e T e B e R T e T e T e T e T e R e T e B e

ugbooobooodoboado

2/085891 Al

= (54) Title: 2,6-SUBSTITUTLD CHROMAN DERIVATTVLES USLI'UL AS BLY

=

(172)

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
Tniernational Bureau

{43) International Publication Date

(10) International Publication Number

31 October 2002 (31.10.2002) PCT WO 02/085891 Al
{51) Taternational Patent Classification”; CO07D 401/14, 10565 Harlowe Drive, Fishers, TN 46038 (17S). SMITH,
401/12, 311/58, A61P 5/48, 3/04 Roger, A.; 65 Winterhill Road, Madison, CT 06443 (US).
'WANG, Ming; 32 Milford Tlunt Lane, Milford, CT 06460
(21) Tnternational Application Number:  PCT/US02/12940 (us).

{22) International Filing Date: 22 April 2002 (22.04.2002)

(25) Filing Language: English

{26) Publication Language: linglish

(30) Priority Data:
607285.719
60/324.518

23 April 2001 (23.04.2001)  US
26 September 2001 (26.09.2001) TS

{71) Applicant: BAYER CORPORATION [US/US]; 100
Bayer Roud, Pitishurgh, PA 15205 (US).

(72) Tnventors: O’CONNOR, Stephen, J.; 977 Little Mcadow
Road, Guilford, C1' 06437 (US). LADOUCEUR, Gae-
tan, H.; 31 Stone Ridge I.ane, Branford, €T 06405 (US).
BULLOCK, William, H.; 60 Herrmann Lane, liaston, CT'
06612 (US). CAMPBELL, Ann-Marie; 69 T.ynn Drive,
Monroe, CT 06468 (US). DAL Miao; 83-72 Danicls Street,
Briarwood, NY 11435 (US). DALLY, Robert; 9656 Lo-
ganberry [ane, Indianapolis, IN 46256 (US). DUMAS,
Jacques: 98 larmview Road, Bethany, CT 06524 (US).
HATOUM-MOKDAD, Holia, N.; 43 Joseph Lane, TTam-
den, CT 06514 (US). KHIRE, Uday; 101 Tanglewood
Drive, 1lamden, C1 06518 (US). LEE, Wendy; 282 Ey-
ergreon Avenue, Hamden, C1 06518 (US). LIU, Qingjie;
70 T.ookout Hill Road, Milford, CT 06460 (US). LOWE,
Derek, B.; 31 Biltersweel Lane, Ilamden, CT 06518 (US).
MAGNUSON, Steven, R.; 12 Killen Road, Wallingford,

106492 (US). Q1, Ning; 109 Kaye Vue Dr. 1L, Hamden,

CT 06514 (US). SHELEKHIN, Tatiana, E.; 4 High Val-

Tey Roud, Ridgelield, CT 06877 (US). SHEN, Quanrong;

(74) Agents: GREENMAN, Jeffrey, M. ctal;; Baycr Comora-
tion, 400 Morgan Lane, West [laven, C1 06516 (US).

(81) Designated States (national): AL, AG, AL, AM, AL, AU,
AZ,BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
C7,DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GB, GH.
GM, TIR, ITU, ID, I, IN, IS, JP, KE, KG, KP, KR. KZ.LC,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, PH, PL, P1, RO, RU, SD, SL, SG, S,
SK, SL,TJ, TM, TR, T'I, 17, UA, UG, UZ, VN, YU, ZA,
7W.

(84) Designated States (regional}: ARIPO patent (GH, GM,
KE, .S, MW, M7, SD, SL. 87, TZ, UG, 7M, 7W).
Eurasian patent (AM, AZ, BY, KG. KZ, MD, RU, TJ, TM),
European patent (AT, BE, CII, CY, DE, DK, ES, FI, FR,
GB, GR, IL, [T, LU, MC, NL, P, SL, TR), OAPI patent
(B BI, CIL, CG, CL CM, GA, GN, GQ, GW, M1, MR,
NE, SN, TD, TG).

Declarations under Rule 4.17:

— as to applicant’s entitlement to apply for and be granted a
paiens (Rule 4.17(ii}) for all designations
as to the applicant’s entitlement to claim the priority of the
earlier application (Rule 4.17(iii)) for all designations

Published:
—  with international search report

For two-letier codes and other abbreviations, refer io the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gazette

3 ADRUNORLCLPTOR AGONISTS

{57) Abstract: This invention relates to novel 2,6-substituted chroman derivatives which are useful in the treatment of heta-3
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2,6-SUBSTITUTED CHROMAN DERIVATIVES USEFUL
AS BETA-3 ADRENORECEPTOR AGONISTS

This application claims benefit of U.S. Provisiona! Application Serial No.
60/285,719, filed April 23, 2001, and U.S. Provisional Application Serial No. 60/324,518,
filed on September 26, 2001, the contents of which are incorporated herein by reference
in their entirety.

FIELD OF THE INVENTION
This invention relates to novel chroman compounds, pharmaceutical
compasitions containing such compaounds, and methods of treating beta-3
adrenoreceptor-mediated conditions with such compositions.

BACKGROUND OF THE INVENTION

Adrenoreceptors, or adrenergic receptors, are sites on effector organs that are
innervated by postganglionic adrenergic fibers of the sympathetic nervous system, and
are classified as either alpha-adrenergic or beta-adrenergic receptors. Alpha-adrenergic
receptors respond to norepinephrine and to such blocking agents as phenoxybenzamine
and phentolamine, whereas beta-adrenergic receptors respond to epinephrine and to
such blocking agents as propranoclol.

Beta-adrenergic receptors are sub-classified as beta-1, beta-2, and beta-3
adrenoreceptors. Generally, beta-1 stimulation causes cardiostimulation, whereas beta-
2 stimulation causes bronchodilation and vasodilation.

Beta-3 receptors are found on the cell surface of both white and brown
adipocytes where their stimulation promotes both lipolysis and energy expenditure.
Agonists of beta-3 adrenoreceptors are known to be useful in the treatment of
hyperglycemia (diabetes) and obesity in mammals, as well as in the treatment of
gastrointestinal disorders and neurogenetic inflammation (U.S. Patent No. 5,561,142).
Additionally, they are known to lower triglyceride and cholesterof levels and to raise high-
density lipoprotein levels in mammals (U.S, Patent No. 5,451,677). Accordingly, they
are useful in the treatment of conditions such as hypertriglyceridemia,
hypercholesterclemia, and in lowering high-density lipoprotein levels. They also may be
useful in treating patients with Syndrome X, impaired fasting glucose, and/or impaired
glucose tolerance, as well as in the treatment of atherosclerotic and cardiovascular
diseases and related conditions.

JP 2004-532227 A 2004.10.21
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Additionally, it is also believed that the compounds of this invention are effective
in the treatment of ocular hypertension and glaucoma, and in the treatment of urinary
disorders including pollakiuria and incontinence, as well as in the treatment of prostate
disease and as topical anti-inflammatory agents.

It has now been found that certain novel chroman derivatives are effective as
beta-3 agonists and are useful in the treatment of beta-3 adrenoreceptor-mediated

conditions.
DESCRIPTION OF THE INVENTION
SISl
(R)a\Ar/k/N\(CHZ)d o
U]
wherein,

R is independently
« hydroxy,
* 0X0,
* halo,
* cyano,
* nitro,
+ Cy-Cyp alkyl,
* C-Cyo haloalkyl,
« CF3,
= NR'R',
SR,
*OR',
« SOR?,
« OCOR?,
- NR'COR?,
+ COR?,
* NR'SO,R?,
« phenyl, or
* a 5- or -membered heterocycle with from 1 to 4 heteroatoms selected from
0O, S, and N; :
each cyclic moiety being optionally substituted with
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* hydroxy,

. R1,

» halo,

* cyano,
*NR'R',

+ SR,

+ CFy,

< OR',

. c:;-Cg cycloalkyl,
»NR'COR?,

« COR?,
+SOR?,

+ OCOR?,

+ NR'SO.R?,

* C4-Cyp alkyl, or
* C4-Cyp atkoxy;

R'is
* hydrogen,
+ (CH,)a-O-(CH5)aR® where each d is selecied independently, or
« C1-Cyo alkyl optionally substituted with 1 to 4 substituents each independently
selected from
» hydroxy,
« halo,
* CO,C-Cy-alkyl,
* COzH,
» C4-Cyo alkoxy,
* S(0),C1-Cyp alkyl,
« §(O)y-phenyl optionally substituted with halo, C¢-C4alkyl, C1-C4 alkoxy,
80,-C4-Caalkyl, or CO, C-Caalkyl; or
» phenyl optionally substituted with CO,C4-C,-alkyl, CO.H, halo, or
C1-Cyo alkyl;
or
» C4-Cs cycloalkyl, phenyl, or naphthyl, each optionally substituted with 1 to 4
substituents each independently selected from halo, nitro, oxo,

JP 2004-532227 A 2004.10.21
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C-Cyp alkyl, C1-Cioalkoxy, C4-Cyo alkyithio, CO.Cs-Cs-alkyl, and CO.H,
and
when two R’ groups are attached to N as NR'R’, these R groups may form
together with the nitrogen to which they are attached, a heterocyclic ring
containing 4 to 7 C atoms, 1 to 2 N atoms, and 0 to 1 O or S atoms;

Ris

«R

*OR’,

*NR'R',

* NHS(O)pphenyl optionally substituted with C4-Cqalkyl, C4-C, alkoxy,
halo or nitro;

* NHS(O)pnaphthyl,

* NHS(O)C/-Cyo alkyl optionally substituted with fluoro up to the perfluoro level,

or

« a 5~ or 6-membered heterocycle with one or more heteroatoms selected
from O, 8, and N, said heterocyclic moiety being optionally substituted
with R";

R®is hydrogen, C-Cyo alkyl, or COR?
R'is hydrogen, C-Cqo alkyl, C1-Co alkyl-phenyl, or C4-Cyq alkyl-pyridyl;
R® is hydrogen or COOH;
Ris
« hydrogen,
* C4-Cyo alkyl optionally substituted with 1 to 4 substituents each independently
selected from halo, phenyl, or phenyl-COR2, or
* C1-C1q alkyl-S(0),C1-C alkyl optionally substituted with COR? or C3-Cs
cycloalkyl;

Aris
« phenyl optionally fused to a 5- or 6-membered heterocycle containing one or
more heteroatoms each independently selected from O, S, and N,
said bicyclic moiety being optionally fused to a phenyl, or
« a 5- or 6-membered heterocycle containing one or more heteroatoms each
independently selected from N, S, and O, optionally fused to phenyl;

JP 2004-532227 A 2004.10.21
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Yis
* halo,
= NO,,
- RG’
- SR,
+ S{O)y-phenyl-COR’,

9 I\Qd $4
e N—C— 1
C~N; EA eCOZR

where, when the two R* groups attached to the same C are both alkyl,
they optionally may be joined so that, when taken together with the C to
which they are attached, they form a spiro ring of 3, 5, or 6 C atoms, or
where the R* attached to N and one R* attached to the adjacent C are
both alkyl, they optionally may be joined so that, taken together with the
atoms to which they are attached, they form a 5- or 6-membered
heterocyclic ring;
with the proviso that when e is 1, at least one R* group must be
C-Cyp alkyl-phenyl or C-Cyg alkyl-pyridyl, or two R* groups must
form one of said spiro or heterocyclic ring moieties,
+ phenyi optionally fused to ohe or two phenyl rings, or to a 5- or 6-membered
heterocycle containing one or more heteroatoms each independently
selected from N, S, and O, or
* a 5- or 6- membered heterocycle containing one or more heteroatoms each
independently selected from N, $ and O, optionally fused to a phenyl ring,
each cyclic moiety being optionally substituted with one or more substituents
independently selected from

+COR?,

* CONR'S(O),R®,

» COCH,SO;-thiazolyl optionally substituted with alkyl or amino,

« halo,

* NO,,

*OR',

=R,

JP 2004-532227 A 2004.10.21
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*SR',
* O-C-Cg-alkyl substituted by Cs~Cs-cycloalkyl,
» O-phenyl optionally substituted by SO,CHjz,
« SO:NH,,
5 + SONR'R,
*NR'R',
« NR'COC~Cealkyl,

SN
HN

* C-C44COR?,
« pheny! optionally substituted with halo, C4-C, alkyl, or C4-C, alkoxy,

15 + tetrazolo;
Ris
» phenyl or heteroaryl containing 3-6 C and 1-3 O, N, or S atoms, each optionally
20 substituted by C;-C, alkyl, CN, NO,, CO-C4-C,alkyl, C1-C. alkoxy, or
C1-Cy4 haloalkyt,
« CO-R®,
[o]
\I: Iﬁé”"
o .
25 .
6
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05
R® is

* C4-Cg alkyl optionally substituted with C4-C, alkoxy, N(CHs)s,0r one or two CF3,
* C3-Cg-cycloalkyl,
« phenyl optionally substituted with C,-C alkoxy, halo, or C+-C, alkyl,
« NH-phenyl optionally substituted with C;-C, alkyl, halo, C;-C, alkoxy, or

C+-C; haloalkoxy,
* NH-cyclohexyl;

R%is
« C3-Cg cycloalkyi,
« thienyl optionally substituted with C~Csaikyi or isoxazolyi,
« pyridyl optionally substituted with -SO,-C+-Caalkyl,
« pyrazolyl optionally substituted with halo or C4-C,alkyl,
« isoxazolyl optionally substituted with C4-C4alkyl, or

N
I,
S 0,01»04 alkyl

ais0,1,2,3,4,0r5;
bis0,1,0r2;
dis 1,2 0r3;

eistor2;

and pharmaceutically acceptable salts and esters thereof.

The terms identified above have the following meaning throughout:

C1-Cqoalkyl means straight or branched chain alkyl groups having from one to
about ten carbon atoms, which may be saturated, unsaturated, or partially saturated.
Such groups include methyi, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-buty, fert-
butyl, as well as vinyl, allyl, propynyl, butenyl, butadienyl, isopropenyl, methyleneyl,
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ethylenyl, propenyl, ethynyl, and the like.

C+-Cyo haloalkyl means straight or branched chain alkyl groups having from
about one to about ten carben atoms where any C-C bond may be saturated or
unsaturated, the alkyl groups being substituted at any available carbon atom with one or
more halogen atoms, and includes such groups as trifluoromethyl, trichloromethy,
pentafluoroethyl, fluoromethyl, 6-chlorohexyl, and the like.

The term C,-Cyp alkoxy means straight or branched chain alkoxy groups having
from one to about ten carbon atoms where any C-C bond may be saturated or
unsaturated, and includes such groups as methoxy, ethoxy, n-propoxy, isopropoxy, -
butoxy, isobutoxy, sec-butoxy, tert-butoxy, and the like.

The term C-Cy alkylthio means straight or branched chain alkylthio groups
having from one to about ten carbon atoms where any C-C bond may be saturated or
unsaturated, and includes such groups as methyithio, ethyithio, n-propylthio,
isopropylthio, n-butylthio, isobutylthio, sec-butylthio, teri-butylthio, and the like.

C3-Cs cycloalkyl means saturated mono cyclic alkyl groups of from 3 to about 8
carbon atoms, and includes such groups as cyclopropyl, cyclopentyl, cyclohexyl, and the
like.

Halo includes fluoro, chloro, bromo, and iodo, unless specifically stated
otherwise.

R, R? Ar, and Y each include any 5- or 6-membered saturated or unsaturated
heterocyclic group having any combination of one or more N, S, or O atoms with the
point of attachment being at any available position on the heterocyclic ring. Where there
is more than one heteroatom in a single cyclic group, each heteroatom shall be chosen
independently of any other heteroatom, in each occurrence, with the proviso that any
single heterocyclic ring may not contain more than two oxygen or sulfur aioms. These
moieties include such 5-membered heterocylic groups as furyl, thienyl, pyrrolyl, oxazolyl,
thiazolyl, imidazolyl, pyrazolyl, isoxazolyl, isothiazolyl, tetrahydrofuryl, dihydrofuryl,
pyrrolidinyl, pyrrolinyl, dihydrothienyl, tetrahydrothienyl, dioxolyl, dithiolanyl, oxazolinyl,
oxazolidinyl, isoxazolinyl, isoxazolidinyl, thiazolinyl, thiazolidinyl, isothiazolinyl,
Isothiazolidinyl, imidazolinyl, imidazolidinyl, pyrazolinyl, pyrazalidinyl, triazolyl, triazolinyl,

triazolidinyl, oxadiazolyl, thiadiazolyl, furazanyl, tetrazolyl, and the like. It also includes
such 6-membered heterocyclic rings such as pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl,
pyranyl, dihydropyranyl, thiopyranyl, triazinyl, dioxanyl, piperidinyl, piperazinyl, pyrazinyi,
raorpholinyl, and the like

Ar and Y also each include phenyl fused to any 5- or 6-membered heterocyclic
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ring desctibed above to form a bicyclic moiety, which may be saturated or unsaturated
and may have any combination of one or more N, S, or O atoms with the point of
attachment being any at available position on the phenyl ring. These include such
phenyl fused 5-membered heterocyclic groups as benzofuryl, dinydrobenzofuryl,
benzothienyl, dihydrobenzothienyl, indolyl, indazolyl, indolinyl, indazolinyl, benzoxazolyl,
benzoxazolinyl, benzothiazolyl, benzothiazolinyl, benzimidazolyl, benzimidazolinyi,
benzisoxazolyl, benzisoxazolinyl, benzothiadiazolinyl, benzisothiazolyl,
benzisothiazolinyl, benzotriazolyl, benzoxadiazolyl, benzoxadiazolinyl, benzothiadiazolyl,
benzopyrazolinyl, and the like. It also includes such phenyl fused 8-membered
heterocyclic groups as quinolyl, isoquinolyl, quinazolinyl, quinoxalinyl, cinnolinyl,
chromenyl, phthalazinyl, dihydrobenzopyranyl, benzothiopyranyl,
dihydrobenzothiopyranyl, benzoxazinyl, benzodioxanyl, benzodioxenyl, and the like.

Ar also includes phenyl fused to any 5- or 8-membered heterocyclic ring to form
a bicyclic moiety as described above, which is further fused on the heterocyclic ring to a
second phenyl ring, forming a fricyclic system, with the point of attachment {o the core
structure of the compound of Formuia | being at any available position of the first phenyl
ring. These include such groups as carbazolyl, carbazolinyl, acridinyl, xanthenyl,
phenoxathiinyl, phenoxazinyl, phenanthridinyl, dibenzofuryl, dibenzopyranyl,
dibenzodioxanoyl, phenazinyl, thianthrenyl, and the like.

Ar also includes any 5- or 6-membered saturated or unsaturated heterocyclic ring
having any combination of one or more N, S, or O atoms as described above, which is
further fused to a phenyl ring, with the point of attachment to the core molecule of
Formula | being at any available position on the heterocyclic ring. These include such
phenyl-fused with 5-membered hetero-bicyclic moieties as benzofuryl,
dihydrobenzofuryl, benzothienyl, dihydrobenzothienyl, indolyl, indazoly!, indolizinyl,
indolinyl, indazolinyl, benzoxazolyl, benzoxazolinyl, benzothiazolyl, benzothiazolinyl,
benzimidazolyl, benzimidazolinyl, benzisoxazolyl, benzisoxazolinyl, benzisothiazolyl,
benzoisothiazolinyl, benzopyrazolinyl and the like. It also includes such phenyl-fused
with 6-membered hetero-bicyclic groups as quinolyl, isoquinolyl, quinazolinyl,
quinoxalinyl, cinnolinyl, chromenyl, phthalazinyl, dihydrobenzopyranyl, benzothiopyranyl,
dihydrobenzothiopyranyl, benzoxazinyl, benzodioxanyl, benzodioxenyl, and the like.

C+-Cig-alkyl-phenyl means saturated straight or branched chain alkyl groups
having from one fo about ten carbon atoms where the phenyl moiety is attached at any
available position on the alkyl group. Examples of these moieties include benzyl, 2-
phenylethyl, 3-phenylpropyl, 2-phenylpropyl, 1-methyl-2-phenylethyl, 5-phenylpentyl, 4-

JP 2004-532227 A 2004.10.21
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phenylhexyl, and the like.

C4-Cyo-alkyl-pyridyl means straight or branched chain saturated alkyl groups
having from one to about fen carbon atoms where the pyridyl moiety is attached at any
available position on the alkyl group. The pyridyl group may be attached to the alkyl
group from any available position on the pyridine ring. Examples of these include
pyridyl, 2-(2-pyridyl)ethyl, 3-(4-pyridyl)-propyl, 2-(3-pyridyl)-propyl, 1-methyl-2~(3-pyridyl)-
ethyl, 5~(3-pyridyl)-pentyl, 4~(4-pyridyl)-hexyl, and the like.

S(O)b-phenyI-COZR1 means a phenylthio, a phenylsulfinyl, or a phenyisuifonyl
group, where the CO,R" moiety is attached at any available position on the phenyl ring.

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 occurrence. For example, NR'R' may represent
NH;, NHCH3, N(CH3)CH,CH,CH;, and the like.

Examples of the compound of Formula |, which are illustrative of the present
invention but not limiting in any way, are listed in Table 1.
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N
2 6-—N ] {1 S H @cozH
N P .
N ;
3 6N 1 T H @COZH
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o
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5 6-NH, 1 e H Br
s
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6 6-NH; 1 e H -NO,
L
N
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s
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o
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Z
N
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The present invention includes compounds of Formula | wherein Y is halo; R
SR'; S(O)-phenyl-CO;R’; or phenyl optionally fused to one or two phenyl rings or to a
5- or 6-membered heterocycle containing one or more heteroatom each independently
selected from N, 8, and O; or a 5- or 6-membered heterocycle containing one or more
heteroatom each independently selected from N, S, and O, optionally fused to a phenyl
ring; each cyclic moiety being optionally substituted with one or more substituents
independently selected from COR?, halo, NO, OR’, R, SR', SO,NR'R’, NR'R", C;-
C‘OCORZ, phenyl, or tetrazolo.

Another set of compounds of Formula | includes those compounds wherein Y is
pheny! optionally fused to one or two phenyl rings or to a 5- or 6-membered heterocycle
containing one or more heteroatom independently selected from N, S, and O; or a 5- or
6-membered heterocycle containing one or more heteroatom each independently
selected from N, 8, and O, optionally fused to a phenyl ring; each cyclic moiety being
optionally substituted with one or more substituents independently selected from COR?,
halo, NO,, CR', R, SR", SO;NR'R’, NR'R", C,-C1cCOR?, phenyl, or tetrazolo: and d is 1
or2.

Another set of compounds of Formula | includes those compounds wherein Y is
phenyi optionally fused to one or two phenyl rings or fo a 5- or 6-membered heterocycle
containing one or more heteroatom each independently selected from N, S, and O; or a
5~ or 6-membered heterocycle containing one or more heteroatom each independently
selected from N, S, and O, optionally fused to a phenyi ring; each cyclic moiety being
optionally substituted with one or more substituents independently selected from COR?,
halo, NO, OR', RY, SR', SO,NR'R?, NR'R", C,-C1,COR?, phenyl, or tetrazolo; d is 1 or
2; and Ar is phenyl optionally fused to a 5- or 6-membered heterocycle containing one or
more heteroatoms each independently selected from O, 8, and N; or a 5- or 6-
membered heterocycle containing one or more heteroatoms each independently
selected from N, S, and O, optionally fused to phenyl.

Anocther set of compounds of Formula | includes those compounds wherein Y is
phenyl optionally fused to one or two phenyl rings or to a 5- or 6-membered heterocycle
containing one or more heteroatom each independently selected from N, S, and O; or a
§- or 6-membered heterocycle containing one or more heteroatom each independently
selected from N, S, and O, optionally fused to a phenyl ring; each cyclic moiety being
optionally substituted with one or more substituents independently selected from COR?
halo, OR', R" or NR'R"; d is 1; Ar is phenyl or a 5- or 6-membered heterocycle
containing one or more N atoms; and ais 0, 1, 2, or 3.
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In addition, the present invention specifically includes the following compounds:
2-[4-(ethoxycarbonyl)phenoxy]-4-[(2R)-2-({[(2R)-2-hydroxy-2-(3-
pyridinyi)ethylJamino}methyi)-3,4-dihydro-2H-chromen-6-yl]benzoic acid (Example 197);
4-[(2R)-2-({[(2R)-2-hydroxy-2~(3-pyridinyl)ethyllamino}methyl)-3,4-dihydro-2H-chromen-
6-yl]-2-isobutylbenzoic acid (Example 211);
N-{3-[(2R})-2-({[(2R)-2-hydroxy-2-(3-pyridinyl)ethylJamino}methyl)-3,4-dihydro-2H
-chromen-6-yl]lbenzoyl}-2-methylbenzenesulfonamide (Example 91);
4-{(2R)-2-({[(2R)-2-hydroxy-2-(3-pyridinyl)ethyllamino}methyl)-3,4-dihydro-2H-chromen-
6-yl}-2-isobutoxybenzoic acid (Example 183);
N—{3-[(2R)—2—({[(2R)—2—hydroxy—2—(3—pyridinyI)ethyI]amino}methyl)—3,4-dlhydro-2H
-chromen-6-yljbenzoyl}-4-methoxybenzenesulfonamide (Example 92);
N-{3-[(2R)-2-({[(2R)-2-hydroxy-2-(3-pyridinyl)ethylJamino}methyl)-3,4-dihydro-2H
-chromen-6-yllbenzoyl}-1-propanesuifonamide (Example 97);
4-[(2R)-2-({[(2R)-2-hydroxy-2-(3-pyridinyl)ethylJamino}methyl)-3,4-dihydro-2H-chromen-
6-yl]-N-(4-methoxybenzoyl)benzenesulfonamide (Example 300);
N-(2-cyano-4-nitrophenyl)-3-[(2R)-2-({[(2R)-2-hydroxy-2-(3-pyridinyl)ethyllamino}methyl)-
3,4-dihydro-2H-chromen-6-yllbenzenesulfonamide (Example 259);
2-(4-chlorophenoxy)-4-[(2R)-2-({[(2R)-2-hydroxy-2-(3-pyridinyl)ethylJamino}methyl)-3,4-
dihydro-2H-chromen-6-yllbenzoic acid (Example 194);
N-(4,6-dimethoxy-2-pyrimidinyl)-4-[(2R)-2-({[(2R)-2-hydroxy-2-(3-
pyridinyl)ethyllamino}methyl}-3,4-dihydro-2H-chromen-6-yl]-2-
(trifluoromethoxy)benzenesulfonamide (Example 274);
2-(4-fluorophenoxy)-4-{(2R)-2-({[(2R)-2-hydroxy-2-(3-pyridinyl)ethyllamino}methyl)-3,4-
dihydro-2H-chromen-6-yljbenzoic acid (Example 193);
4-[(2R)-2-({{[(2R)-2-hydroxy-2-(3-pyridinyl)ethyllamino}methyl)-3,4-dihydro-2H-chromen-
6-yl]-N-(3-methoxybenzoyl)benzenesulfonamide (Example 293);
4-fluoro-N-{3-[(2R}-2-({{(2R)-2-hydroxy-2-(3-pyridinyl)ethylJamino}methyl)-3,4-dihydro-
2H-chromen-8-ylJbenzoyl}benzenesulfonamide (Example 295);
4-[(2R)-2-({[{2R)-2-hydroxy-2-(3-pyridinyl )ethyllamino}methyi)-3,4-dihydro-2H-chromen-
6-yl]-2-(4-methylphenoxy)benzoic acid (Example 195);
4-[(2R)-2-({[(2R)-2-hydroxy-2-(3-pyridinyl)ethyllamino}methyl)-3,4-dihydro-2H-chromen-
6-yl}l-2-(2-phenylethyl)benzoic acid (Example 213);
3-chloro-4-{(2R)-2-({[(2R)-2-hydroxy-2-(3-pyridinyl}ethyllamino}methyl)-3,4-dihydro-2H-
chromen-8-yllbenzoic acid (Example 124);
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N-(4-fluorobenzoyl)-4-[(2R)-2~{[(2R)-2-hydroxy-2-(3-pyridinyl )ethyllamino}methyl)-3,4-
dihydro-2H-chromen-6-yllbenzenesulfonamide (Example 295);
4-[(2R)-2-({[{2R)-2-hydroxy-2-(3-pyridinyl)ethyllamino}methyl)-3,4-dihydro-2H-chromen-
6-yl]-3-methoxybenzoic acid (Example 125);
4-{(2R)-2-({[(2R)-2-hydroxy-2-(3-pyridinyl)athyllamino}methyi)-3,4~dihydro-2H-chromen-
8-yl]-2-phenoxybenzoic acid (Example 192);
N-(4-cyanophenyl)-4-[(2R)-2-({[(2R)-2-hydroxy-2-(3-pyridinyl)ethyllamino}methyl}-3,4-
dihydro-2H-chromen-6-yl]-2-(trifluoromethoxy)benzenesulfonamide (Example 262);
4-[(2R)—2-(([(2R)—2-hyd roxy-2-(3-pyridinyl)ethyllamino}methyl)-3,4-dihydro-2H-chromen-
6-yl}-N-(4-methoxy-6-methyl-2-pyrimidinyl)-2-(trifluoromethoxy)benzenesulfonamide
{Example 275);
4-[(2R)-2-({{{2R)-2-hydroxy-2-(3-pyridinyl)sthyllamino}methyl)-3,4-dihydro-2H-chromen-
6-yl]-N-(3,3, 3-trifluoropropanoyl)benzenesulfonamide (Example 284);
2-hydroxy-4-[(2R)-2-({[(2R)-2-hydroxy-2-(3-pyridinyl)ethyllamino}methyl)-3,4-dihydro-2H-
chromen-6-yljbenzoic acid (Example 180);
3-((1R}-2-{[((2R)-6-{4-[({[(4-fluorophenyl)amino]carbonyl}amino)suifonyljphenyl}-3,4-
dihydro-2H-chromen-2-yl)methyljamino}-1-hydroxyethylpyridine (Example 327);
4-{(2R)-2-({[(2R)-2-hydroxy-2-(3-pyridinyl)ethyllamino}methyt)-3,4-dihydro-2H-chromen-
6-ylJ-N-(2-pyrimidinyl)benzenesulfonamide (Example 249);
N-benzoyl-4-[(2R)-2-({[(2R)-2-hydroxy-2-(3-pyridinyl)ethyllamino}methyl)-3,4-dihydro-2H-
chromen-6-yllbenzenesulfonamide (Example 294);
4-[(2R)-2-{{{(2R)-2-hydroxy-2-(3-pyridinyl)ethyljamino}methyi)-3,4-dihydro-2H-chromen-
6-yl]-2-propoxybenzoic acid (Example 186);
N-({4-[{(2R)-2-({{(2R)-2-hydroxy-2-(3-pyridinyl)ethyllamino}methyl }-3,4-dihydro-2H-
chromen-6-yl]-2-pyridinyl}carbonyl)-4-methoxybenzenesulfonamide (Example 80);
3~((1R)-1-hydroxy-2-{[((2R)-6-{4-[({[(4-
methylphenyl)amino]carbonyl}amino)sulfonylphenyl}-3,4-dihydro-2H-chromen-2-
yl)methyllamino}ethyl)pyridine (Example 326);

3-((1R)-2-{[{(2R)-6-{4-[({[{4-chloro-2-
methylphenyl)aminojcarbonyl}amino)sulfonyllphenyl}-3,4-dihydro-2H-chromen-2-
yl)methyllamino}-1-hydroxyethyl)pyridine (Example 330);
N-(ethoxyacetyl)-4-[(2R)-2-({[(2R)-2-hydroxy-2-(3-pyridinyl )ethyllamino}methyl)-3,4-
dihydro-2H-chromen-6-yl]benzenesulfonamide (Example 286);
N-(3,3-dimethylbutanoyl)-4-[(2R)-2-({[(2R)-2-hydroxy-2-(3-pyridinyl )ethylJamino}methyl)-
3,4-dihydro-2H-chromen-6-yllbenzenesulfonamide (Example 287);
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4-[(2R)-2-({[(2R)-2-hydroxy~2-(3-pyridinyl)ethyllamino}methy!)-3,4-dihydro-2H-chromen-
6-yl]-N~(4-methyl-2-pyrimidinyl)benzenesulfonamide (Example 268);
4-[(2R)-2-({[(2R)-2-hydroxy-2-(3-pyridinyl)ethylJamino}methyl)-3,4-dihydro-2H-chromen-
6-yl]-2-[4-(methylsulfonyl)phenoxylbenzoic acid (Example 198);
4-[(2R)-2-({[(2R)-2-hydroxy-2-(3-pyridinyl)ethylJamino)methyl)-3,4-dihydro-2H-chromen-
6-yl]-3-methylbenzoic acid (Example 88);
4-{2-[(2R)-2-({[(2R)-2-hydroxy-2-(3-pyridinyl)ethyljamino}methyl)-3,4-dihydro-2H-
chromen-6-yljethyl}benzoic acid (Example 215);
N-(2,2-dimethylpropanoyl)-4-[(2R)-2-({[(2R)-2-hydroxy-2-(3-
pyridinyl)ethyllamino}methyi)-3,4-dihydro-2H-chromen-6-yllbenzenesulfonamide
(Example 292);

3-[{1R)-2-({[(2R)-6-(4-{[(anilinocarbonyl Jamino]sulfonyl}phenyl)-3,4-dihydro-2H-chromen-
2-yllmethyl}amino)-1-hydroxyethyl]pyridine (Example 328);
2-ethoxy-4-[(2R)-2-({[(2R)-2-hydroxy-2-(3-pyridinyl)ethyllamino}methy!)-3,4-dihydro-2H-
chromen-6-yllbenzoic acid (Example 185);

4-{(2R}-2-({{{2R)-2-hydroxy-2-(3-pyridinyl Jethyllamino}methyl)-3,4-dihydro-2H-chromen-
6-yl]-N-{4-methoxy-6-methyl-2-pyrimidinyl)benzenesulfonamide (Example 273);
3-{(1R)-2-[({{2R}-6-[4-({[{cyclohexylamino)carbonylJamino}sulfonyl phenyl]-3,4-dihydro-
2H-chromen-2-yl}methyl)amino]-1-hydroxyethyl}pyridine (Example 329);
N-(cyclopropylcarbonyl)-4-[(2R)-2-({[(2R)-2-hydroxy-2-(3-pyridinyl)ethylJamino}methyl)-
3,4-dihydro-2H-chromen-6-yllbenzenesuifonamide (Example 285);
2-chloro-5-fluoro-4-[{2R)-2-({[(2R)-2-hydroxy-2-(3-pyridinyl)ethyllamino}methyl)-3,4-
dihydro-2H-chromen-6-yl|benzoic acid (Example 122);
4-[(4-[R)-2-({[(2R)-2-hydroxy-2-(3-pyridinyl)ethylJamino}methyl)-3,4-dihydro-2H-chromen-
6-yllbenzoic acid (Example 148);
4-[(2R)-2-({[(2R)-2-hydroxy-2-(3-pyridinyl)ethylJamino}methyl)-3,4-dihydro-2H-chromen-
6-ylj-2-methylbenzoic acid (Example 149);
2-fluoro-4-[(2R)-2-({[(2R)-2-hydroxy-2-(3-pyridinyl)ethyl]amino}methyl)-3,4-dihydro-2H-
chromen-6-ylJbenzoic acid (Example 150);
4-[(2R)-2-({[(2R)-2-hydroxy-2-(3-pyridinyl)ethylJamino}methyl)-3,4-dihydro-2H-chromen-
B-yl]-3-propoxybenzoic acid (Example 130);
4-[(2R)-2~({[(2R)-2-hydroxy-2-(3-pyridinyl)ethylJamino}methyl)-3,4-dihydro-2H-chromen-
6-yl]-2-isopropoxybenzoic acid (Example 188);
4-[(2R)-2-({[{2R)-2-hydroxy-2~(3-pyridinyl)ethyllamino}methyl)-3,4-dihydro-2H-chromen-
6-yl]-N-(1,3-thiazol-2-yl)benzenesulfonamide (Example 265);
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4-[(2R)-2~({{(2R)-2-hydroxy-2-(3-pyridinyl)ethylJamino}methyl)-3,4-dihydro-2H-chromen-
6-yl]-2-(4-methoxyphenoxy)benzoic acid (Example 196);
3-(cyclopropyimethoxy)-4-[{2R)-2-({[{2R)-2-hydroxy-2-(3-pyridinyl)ethyflamino}methyl)-
3,4-dihydro-2H-chromen-6-yljbenzoic acid (Example 132);
4-[(2R)-2-({[(2R)-2-hydroxy-2-(3-pyridinyl)ethyllamino}methy!)-3,4-dihydro-2H-chromen-
6-yllbenzenesulfonamide (Example 325);
5-[(2R)-2-({[(2R)-2-hydroxy-2-(3-pyridinyl)ethyljamino}methyl)-3,4-dihydro-2H-chromen-
6-yll-4"-methyi-1, 1'-biphenyl-2-carboxylic acid (Example 205);
N~{6-[(2R)-2-({[(2R)-2-hydroxy-2-(3-pyridinyl)ethylJamino}methyl)-3,4-dihydro-2H-
chromen-6-yl]-3-pyridinyl}benzenesulfonamide (Example 319);
4{(2R)-2-({[{2R)-2-hydroxy-2-(3-pyridinyl)ethyllamino}methyl)-3,4-dihydro-2H-chromen-
6-yl]-N-(3-pyridinyl)oenzenesulfonamide {(Example 253);
4-(2R)-2-({[(2R)-2-hydroxy-2-(3-pyridinyl )ethyllamino}methyl)-3,4-dihydro-2H-chromen-
6-yl]-2-methoxybenzoic acid (Example 184);
4-chloro-N-{6-[(2R)-2-({[(2R)-2-hydroxy-2-(3-pyridinyl )ethyllamino}methyl)-3,4-dihydro-
2H-chromen-6-yl]-3-pyridinyl}benzenesulfonamide (Example 320);
4~[(2R)-2-({[(2R)-2-hydroxy-2-(3-pyridinyl)ethyllamino}methyl)-3,4-dihydro-2H-chromen-
6-yl]-3-isobutoxybenzoic acid (Example 133);
N-{8-[(2R)-2-({[(2R)-2-hydroxy-2-(3-pyridinyl)ethyllamino}methyl)-3,4-dihydro-2H-
chromen-6-yl[-3-pyridinyl}methanesulfonamide (Example 321);
3-{2-[(2R)-2-({[(2R)-2-hydroxy-2-(3-pyridinyl)ethylJamino}methyl)-3,4-dihydro-2H-
chromen-6-yljethyl}benzoic acid (Example 216);
3[(1E)-1-hexenyl]-4-[(2R)-2~({[(2R)-2-hydroxy-2-(3-pyridinyl)ethylJamino}methyl)-3,4-
dihydro-2H-chromen-6-yl]benzoic acid (Example 128);
3-[(2R)-2-({[{2R)-2-hydroxy-2-(3-pyridinyi)ethyllamino}methyl)-3,4-dihydro-2H-chromen-
6-yl]-N-(2-pyrimidinyl)benzenesulfonamide (Example 261);
4-{(2R)-2-({[(2R)-2-hydroxy-2-(3-pyridinyl)ethyllaminojmethyl)-3,4-dihydro-2H-chromen-
6-yl]-2-(2-methoxyethoxy)benzoic acld (Example 187);
4-(2R)-2-({[(2R)-2-hydroxy-2-(3-pyridinyl)ethyllamino}methyl)-3,4-dihydro-2H-chromen-
6-yl}-2,6~-dimethylbenzoic acid (Example 121);
4-[(2R)-2-({[(2R)-2-(6-amino-3-pyridinyl}-2-hydroxyethyljamino}methy!)-3,4-dihydro-2H-
chromen-6-yllbenzoic acid (Example 385);
3-[(2R)-2-({[(2R)-2~(6-amino-3-pyridinyl)-2-hydroxyethyllamino}methyl)-3,4-dihydro-2H-
chromen-6-yl]benzoic acid {Example 386);
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(1R)-1-(8-amino-3-pyridinyl)-2-[({(2R)-6-[4-(1H-tetraazol-5-yl)phenyl]-3,4-dihydro-2H-
chromen-2-yl}methyl)aminojethanol (Example 384);
5-{4-[(2R)-2-({[(2R)-2-hydroxy-2-(3-pyridinyl )ethyllaminc}methy!)-3,4-dihydro-2H-
chromen-8-yllphenyl}-3-phenyl-1,215,315,4-thiatriazole-2-carboxylic acid (Example 166);
5-{4-[(2R)-2-({[(2R)-2-hydroxy-2-(3-pyridinyl)ethyllamino}methyl)-3,4-dihydro-2H-
chromen-6-yl|phenyl}-2-furoic acid (Example 159);
5-{4-[(2R)-2~({[(2R)-2-hydroxy-2-(3-pyridinyl)ethylJamino}methyl)-3,4-dihydro-2H-
chromen-6-yijphenyi}-2-thiophenecarboxylic acid (Example 154);
5-{4-[(2R)-2-({[(2R)-2-hydroxy-2-(3-pyridinyl)ethyllamino}methyl)-3,4-dihydro-2H-
chromen-6-yilphenyl}-3-thiophenecarboxylic acid (Example 156);
4-{4-[(2R)-2-({[(2R)-2-hydroxy-2-(3-pyridinyl)ethyljamino}methyl)-3 4-dihydro-2H-
chromen-6-ylphenyl}-2-thiophenecarboxylic acid (Example 157);
6-[(2R)-2-({[(2R)-2~(6-amino-3-pyridinyl)-2-hydroxyethyllamino}methyl)-3,4-dihydro-2H-
chromen-6-yljnicotinic acid (Example 151);
5-[(2R)-2-({[(2R)-2-(6-amino-3-pyridinyl)-2-hydroxyethylJamino}methyl)-3,4-dihydro-2H-
chromen-6-ylInicotinic acid (Example 142);
2-[(2R)-2-({[(2R)-2-(6-amino-3-pyridinyl)-2-hydroxyethyllamino}methyl)-3,4-dihydro-2H-
chromen-6-yl]4-pyridinecarboxylic acid (Example 158);
1-({[(2R)-2-({[(2R)-2-(8-amino-3-pyridinyl)}-2-hydroxyethylJamino}methyl)-3,4-dihydro-2H-
chromen-6-yljcarbonyl}amino)cyclopropanecarboxylic acid (Example 366); and
4{(2R)-2-({[(2R)-2-(3~chlorophenyl)-2-hydroxyethyllamino}methyl)-3,4-dihydro-2H-
chromen-6-yl]benzoic acid (Example 344).

Representative salts of the compounds of Formula | include the conventional
non-toxic salts and the quaternary ammonium 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, glucoheptanoate, glycerophosphate, hemisulfate, heptanoate, hexanoate,
hydrochloride, hydrobromide, hydroiodide, 2-hydroxyethanesulfonate, itaconate, lactate,
maleate, mandelate, methanesulfonate, 2-naphthalenesulfonate, nicotinate, nitrate,
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 salfs with
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organic bases such as 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; dialkyl
sulfates like dimethyl, diethyl, and dibutyl sulfate; and diamyl sulfates, long chain halides
such as decyl, lauryl, myristyl and streary! chiorides, bromides and iodides, aralkyl
halides like benzyl and phenethyl bromides and others.

The esters in the present invention are non-toxic, pharmaceutically acceptable
esters such as alkyl esters such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl or
pentyl esters. Additional esters such as phenyl-C4-Cs alkyl may be used, although
methyl ester is preferred. The compound of Formula | may be esterified by a variety of
conventional procedures including reacting the appropriate anhydride, carboxylic acid, or
acid chloride with the alcohol group of the Formula | compound. The appropriate
anhydride is reacted with the alcohol in the presence of an acylation catalyst such as
1,8-bis[dimethylamino]naphthalene or N, N-dimethylaminopyridine. An appropriate
carboxylic acid may be reacted with the alcohol in the presence of a dehydrating agent
such as dicyclohexylcarbodiimide, 1-[3-dimethylaminopropyl]-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 4-DMAP or pyridine.

Sensitive or reactive groups on the compound of Formula | 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.

One skilled in the art would readily know how fo successfully carry out these as
well as other methods of esterification of alcohols.

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 (R)-, (S)-, or (R, S) configuration, preferably in the (R)- or (S)- configuration,
whichever is most active. The configurational isomers of Formula |, in which both the
hydroxyl group attached to the side chain containing the Ar-X- moiety and the (CHz)s
group attached to the dihydrochromenyl ring are above the plane, as depicted below, are
preferred.
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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 a ring may
be present in cis (= Z-) or trans (= E-) form, and both isomeric forms are encompassed
within the scope of this invention.

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 Ar and Y 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. For example, after preparation of a compound according to Reaction Scheme 1,
in order to enable purification of the end product by, for example, flash chromatography,
compounds of Formula | wherein R*is H, may be selectively protected, for example, as a
carbamate derivative obtained by, for example, treatment with a reagent such as di-teri-
butyl dicarbonate or other means known in the art. After purification, the carbamate
group can easily be removed by treatment with an acid such as HCI or triflucroacetic
acid by means known in the art.

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 spegific 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.”
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GENERAL METHODS OF PREPARATION OF FORMULA | COMPOUNDS

In general, Formula | compounds may be prepared by standard techniques
known in the art and by known processes analogous thereto. In particular, three such
standard methads may be used, the selection of which may be based, among other
considerations, upon the availability of the required individual starting materials. These
three methods are illustrated in Reaction Schemes 1, 2, and 3 below.

The compounds of Formula | where each variable may be any moiety within that
variable's definition may be synthesized according to Reaction Scheme 1 wherein an
appropriate epoxide 1a, or chlorohydrin 1b (preparation of 1a is described in WO
99/32475) is coupled with the appropriate amine 2 (preparation of 2 is described below
in Reaction Schemes 12, 13, and 14). This reaction of Reaction Scheme 1 is typically
carried out in an aprofic solvent such as dimethyl suffoxide, dimethyl formamide,
acetonitrile, or in an alcohol such as ethanol, isopropanol, or propanol at temperature
from about -10°C to reflux. Compounds in which R? is other than hydrogen may be
prepared by reaction of compound | in which R® is H, by selective N-alkylation of N-
acylation reactions with known compounds of formula R*halo (where R® is acyl or alkyl)
or [R%,0 ( where R®is acyl). Protection of the hydroxyl group, for example as a TBDMS
ether, may be required prior to N-alkylation reactions; O-deprotection is carried out
under standard conditions well known in the art.

REACTION SCHEME 1

Y

HO " 3

o HNR
®a, <J  or Re, K0 N m

(CHZ)
la 1b 2

oH g3 Y
CN
)S\Ar o

(CHz)

)
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Alternatively, Formula | compounds, where each variable may be any moiety
within that variables definition, except that d = 1, may be prepared by a reductive
amination as shown in Reaction Scheme 2. Reaction of an aldehyde of Formula 4
(preparation described below in Reaction Scheme 9) with an amino alcohol of Formula 3
(preparation described in WO 98/32475) followed by reduction gives the desired
transformation to Formula la compounds. Compounds in which R® is other than
hydrogen may be prepared by reaction of compound la in which R® is H by selective N-
alkylation or N-acylation reactions with known compounds of formula R*halo (where R®
is alkyl or acyl) or [R’,O (where R® is acyl). Protection of the hydroxyl group, for
example, as a TBDMS ether, may be required prior to N-alkylation reactions. O-
deprotection is carried out under standard conditions well known in the art.

REACTION SCHEME 2

OH Y
(R)s\Ar)\/NHZ R H o

o
3
1. reduction

2. R-halo or [R¥,0, base

OH go Y
|
R )\/N\/(j@/
( )a\Ar o

(la)
halo =1, Br, Cl

A third general route to Formula | compounds, where each variable may be any
moiety within that variable's definition except that d = 1, is shown in Reaction Scheme 3.
An amino alcohol 3 and a carboxylic acid 5 (preparation described in Reaction Schemes
10 and 11) are coupled to provide an amide of Formula 8. Reduction of the Formula 6
amides with an appropriate reagent such as borane-dimethylsulfide complex provides
the Formula | compounds where R®is H. Formula | compounds in which R®is other than
H may be similarly prepared as described above for Reaction Schemes 1 and 2.

41

JP 2004-532227 A 2004.10.21



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 |

(214) JP 2004-532227 A 2004.10.21

WO 02/085891 PCT/US02/12940

REACTION SCHEME 3

OH Y
®ay, A NH . ho .

O
g 5

base and/or
activating agent, e.g.,

EDCI, HOBT
OH RS Y
|
e, LA
(o}
6
1. reduction

2. R*halo or [R¥,0, base

OH g3 Y
|
R /\/N\/(D/
( )H\Ar Yo}

5 (1a) halo =1, Ci or Br

Reaction Scheme 4 shows that compounds of Formula | or Formula [a where Y
is any alkenyl, cycloalkenyl, phenyl, or a 5-or 6-membered heterocyclic ring may be
prepared from compounds of Formula [ or Formula la where Y is a halogen, using the
following additional methods described below. For example, a compound of Formula |,

10 wherein Y is iodo, may be prepared by Reaction Scheme 1 using corresponding starting
materials 2 or 4, where Y is iodo, each of which may be prepared by Reaction Schemes
12 or 9, respectively. The resulting Formula | compound is then protected by standard
methods to give a compound of Formula 7a. The compound of Formula 72 Is then
converted to the boronic ester 8, which is then subjected o Suzuki coupling reactions

15 with a halo-Y compound, in which Y is any alkenyl, cycloalkenyl, phenyl, naphthyl, or a
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5-or 6-membered heterocycle to provide Formula Z compounds as shown in Reaction
Scheme 4. Deprotection of Formula 7 compounds by acid or fluoride-catalyzed
hydrolysis provides the corresponding Formula | compounds.

5 REACTION SCHEME 4

PQ\
-~ & oot

= " pinacol borane or bispinacol borane
gg $§éeﬂ;téng group, palladium catalyst, e.g., Pd(dppf)Cl,
9 anhyd. base, e.g., Et;N

a 5
R)a\ )\/ (CHZ);ED/

I Y
palladium catalyst,
e.g., Pd(dppf)Cl; or Pd(OAg),/(Di-t-butylphosphino)biphenyl

Na,CO5
Pd-~,

[
R)a~. N.
®) Ar)\/ .
7

l removal of protecting group

OH R® Y
]

e A I

()a\Ar ?CHZ O

)
(U]

The coupling may also be performed in the reverse manner, that is, a boronic
ester derivative 10 prepared from a halophenyl compound 9 may be added to the iodo
10 compound of Formula 7b, as shown in Reaction Scheme 5 to give Formula ib
compounds.
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5 REACTION SCHEME 5

pinacol borane or

bispinacol barane
_— -

Pd catalyst and base,
%a e.g., Pd(dppf)Cly, EtsN

TBDMS\O R® I | 1. Pd catalyst and base, e.g.,
®) /I\/,IL (j@/ Pd(dppfCl, or Pd(OAc),
Ay (CHy)y ™o NayCOy
7b 2. deprotection
= +—Z

N

H\O g3
)
% \Al')\/N\(CHZ)d O
(Ib)

Z =CO,R', F, R', OR!, phenyl or tetrazolo
haio =1, CI, or Br

Formula | compounds in which Y is an aryl group further substituted by a S(0),R?
10 or NHS(O),R? group may be prepared by elaboration of the corresponding Formula 7
compounds in which Y is an aryl group substituted by CO,H as shown in Reaction
Scheme 6.

Reaction Scheme 6
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pg, 3 Y ZN Z
O R ,(D/ L X o ]
! whereY = 73 Il 7 —COH
RO AR
Ar)\/N\(CH)a o CoH <

@)

1. H;Ns(O)R?

coupling agent and/or base  QH I?s 1\/©/Y
————— - )\/N

N Ar ~(CH), O
2. H )

2
where Y = _'E/\UN or /GCONHS(O)sz
fRRN Ve

CONHS(0),R?
Formula | compounds wherein Y is

[ QR
+~~C-N-C——CO,R"
! R* ,and R' and R*are as described above, may be prepared
by a sequence shown in Reaction Scheme 7. The lodo compound of Formula 7a may
5 be converted to the carboxylic acid of Formula 7¢ by palladium-catalyzed carboxylation.
This may then be coupled with an amino acid using standard peptide synthesis
techniques, deprotected and hydrolyzed to give compounds of Formula lc. This method

may be repeated to give Formula | compounds where Y is

O R

i1 1
N —G—CO3R

R* Rt , by an analogous sequence of reactions

___(t“

10 performed on the Formula {c compounds.

REACTION SCHEME 7
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1. Pd catalyst, e.g.,

P9 3 | Pd(OAc),,
Rey L T
aar {CHI O E{OH
7a 2. NaOH
Meow1
4/NXC°2R' base, activating agent,
P~g Ts COMH 1. o j¢ eg. EDCI, HOBT
(Rl AN f\/©/
Ar (CHa)y "0 2. NH,CI+HCI
Zc Hel
= EtOH
H,0
pg = TBDMS 0 &t
R' = lower alkyl R
IO SA T
1, R
N rR*
(R)a\ArJ\/ ?CHz)d 0
(lc)

Formula Id compounds of Reaction Scheme 8 may be prepared according to

Reaction Scheme 1 or 3, starting from the known Formula § compound (U.S. Patent No.

6,051,586) in which Y = NO,. Other Formula | compounds wherein Y is NR'R" may be
prepared from the nitro compound of Formula Id by reduction to |e followed by
dialkylation with the appropriate alkylating agents, such as R'-halo, R'-OTs, or R™-OMs
to If (Reaction Scheme7).

REACTION SCHEME 8
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OH g3 NO,
J
R /K/N ID/
Fhoar (CHala o
(id)
lreduction
OH ' g3 NHy
J
GV /K/N ij@/
A {CHl 0
(le) alkylation,
alkylation, e.g., halo-alkyl-halo
e.g., 2 eq R"-halo, base or halo-alkyl-O-alkyl-halo, efc.,
base
3 NR'R
o R oH g3 Het
el jSHee
Ar CH. R] N,
((If) o) O Rlanpy (CHlo
(9
Het= — N(j : : o)
et= ‘:‘ -
' T NS
N VAR
=N s 4 . :
) 2, :N NR' , efc

R’ = lower alkyl

Reaction Scheme 9 shows how other Formula | compounds in which Y is
S(O),,Ph—COzR1 and b is 0 may be prepared by diazotization of le and nucleophilic
displacement with a arylthiol to give arylthioethers of Formula Ih. Oxidation of the

5 Formula Ih compound with mCPBA or Oxone® gives the Formula Ii compound in which
Y is -S(0),Ph-CO,R" and b = 1 or the Formula lj compound in which Y is -S{O),Ph-
CO,R" and b = 2, depending on the number of equivalents of oxidant used in the
reaction.

Formula | compounds in which Y is SR' may be similarly prepared by methods

10 analogous to Reaction Scheme 9, by substituting HSR' in place of the arylthiol in the
first step.

REACTION SCHEME 9

a7
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OH g3 NH
I
‘R)E\Ar/‘\«/)”(‘cmm
e

1. HONO
=
278 )coR!

copper catalyst, e.g., CuSO,

——CO,
N 2
(R)a\Ar)\/ ICHaJa0 Z

(Ih)

l oxidizing agent, e.g.,

mCPBA
or Oxone

OH g? ID/S(O)h N
! ——CO.R!
(R)a\ArJ\/N‘(CHz)d o @ 2R

(), b=1

@

(i)b=2

The salts and esters of the Formula | compounds of the invention may be readily

prepared by conventional chemical processes.

GENERAL METHOD OF PREPARATION OF INTERMEDIATES

The starting materials required to carry out the above described reactions (e.g.,
epoxides 1a, chlorohydrins 1b, amines 2, amino alcohols 3, aldehydes 4, and carboxylic
acids §) are in many cases commercially available or may be readily prepared by

10 methods known to those skilled in the art. The following routes are exemplary of such
methods, but are not intended to be limiting in any way.

The epoxides 1a of Reaction Scheme 1 are commercially available or may be
prepared according to one of the many procedures described in the literature known to
those skilled in the art. For example, as described in WO 99/32475, the epoxides of

15 formula 1a may be prepared by the reaction of an aryl methy! ketone with a selective

halogenating agent such as NBS, followed by ketone reduction with, for example,

48

2004-532227

A 2004.10.21



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 |

(221)

WO 02/085891 PCT/US02/12940

sodium borohydride to a give a chlorohydrin 1b (a halo alcohol). Base-catalyzed
cyclization of this alcohol with, for example, potassium carbonate, gives the epoxides of
formula 1a. This method is general for the conversion of substituted methyl aryl ketones
of general formula (R),-Ar-C(=0)CHj to the corresponding epoxides of formula 1a.

5 The amino alcohols 3 may be prepared by ring opening of the epoxides 1a with a
nitrogen nucleophile, such as phthalimide, in the presence of a base to form an
intermediate which may be cleaved or hydrolyzed as described in WO 98/32475. This
sequence is general for conversion of epoxides of formula 1a to the amino alcohols of
formula 3.

10 Synthesis of aldehyde starting materials of Formuia 4 may be accomplished from
the carboxylic acid of Formula 5 by reduction with borane followed by oxidation, for
example, under Swern conditions as shown in Reaction Scheme 10. This method is
compatible with a wide variety of Y groups, although in some cases, a protecting group
may aiso be employed and removed in a subsequent step.

15

REACTION SCHEME 10
reduction, e.g.,

Y BHz Y
T O
RO, C™ O HOCH O

2

5 n
/ oxidation, e.g.,

¥ (COCl),
DMSO

Y

[¢]
4

The carboxylic acids of Formula 5 are generally available from the known
unsubstituted chroman carboxylic acid 5a (WO 99/32476) by various aromatic
20 substitution reactions at the 6-position of the chroman ring and further elaboration of
these products. For example, halogenation (e.g., iodination) of 5a gives the 6-iodo
compound 5b and nitration gives predominantly the 6-nitro analog 5c (U.S. Patent No.
6,051,586) as shown in Reaction Scheme 11.

25 REACTON SCHEME 11
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halogention, e.g.,

BTMAIC |
o ch12 Hoac MO

o
5c
Compounds of Formula 5 where Y is any alkenyl, cycloalkenyl, phenyl, naphthyl,
or a 5- or 6-membered heterocycle may be prepared by Suzuki coupling of a halo-Y
group to an iodo chroman boronic ester 12 prepared from the iodo chroman acid 5b.

5 REACTON SCHEME 12
I 1.ROH, H30 4?
HO,C 2. plnacol borane or
bispinacol borane RO —
Pd catalyst, e.g.,
5b Pd(dppf)Cl,
EtsN
1. halo-Y Y
Pd(dppf)Cly @/
Na,CO5 HO,C
2. hydrolysis
S5
halo =), Clor Br

R' = lower alkyl

The amine starting materials of Formula 2, in which d = 1, are generally available
by standard methods involving conversion of a carboxylic acid 5 to an amide of Formula
10 13. Reduction with borane or further conversion of the Formula 13 amide o the nitrile of
Formula 14 and then reduction by hydrogenation gives the desired Formula 2a
compounds. This sequence is shown in Reaction Scheme 13 for Formula 2 amines
wherein d = 1 and R%is H. Formula 2 amines in which R® is other than H may be
prepared by standard alkylation or acylation methods known in the art.
15

REACTION SCHEME 13
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1. halogenating reagent e.g.,

HO,C” ™0 2. NHj H,NOC™ "0

13

reduction, EtsN
e.g;y (CF4CO),0
Y Y
O e O
HoN reduction, e.g., NC~ ~O'
a

Q

H,, PIC

N

14

Formula 2 amines in which d is 2 or 3 may be prepared by standard

homologation sequences of a varisty of known intermediates where d = 1. For example,

aldehydes of Formula 4 can undergo an alkyl chain extension according to well known
procedures such as that described by Wittig et al., (Chem. Ber., 2514, 1962) and the
process may be repeated in order to prepare the acetic and propionic acid homologues
of Formula § by a method analogous to Reaction Scheme 13, to provide a variety of
Formula 2 amines in which d =2 or 3.

Formula 2 amines in which Y s other than hydrogen or halo may be prepared by
palladium-catalyzed coupling reactions on the N-protected amine of Formula 15a
followed by deproiection, as shown in Reaction Scheme 14. Formula 2 amines
prepared in this way in which the Y group is substituted by an acid, ester, alcohol,
ketone, sulfide, or nitro group may provide additional Formula 2 amines by manipulation
of those functional groups by directed hydrolysis, esterification, reduction, oxidation, or
reduction reactions of the Y group.
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REACTON SCHEME 14

-Cl 3
LY e |
pg-
HN {pg)20
g o 2 ©H)s O 135
2 base pg = protecting group

e.g., Cbz, BOC or CF4C(=0)-
1. pinacol borane or

bispinacol borane

Pd (dppf)Clz

3
EtN R Y
> pg-N_
2. halo-Y or TfO-Y (CH3j4 O
Pd (dppf)Cl, or
Pd (OAc)y; 15
Na,CO3
halo = Br, CI orl
Hs0" R® Y
—_— - HN /(j@/
(CHz)y O

2
Similarly, the amine 2c, after protection, may be directly substituted at the 8-
position of the chroman under Friedel-Crafts alkylation conditions to provide the
5 compounds of Formula 15 in which Y is any alkyl or cycloalkyl group. An example of this
where Y is an optionally substituted alkanoic acid group (15c) is shown in Reaction

Scheme 15.

REACTION SCHEME 15
3
N
CH O — |
(CHals base F3CTrN‘(CH2)d o
2 o

Z—3

H

15b
SCHs

SCH, '
P R® COR
Cl CO.R' FaC. N«
" . Y (cHdeO

Lewis Acid, e.g., ©O 15¢
SnCl, 15e

10 R’ =lower alkyl
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Alcohol intermediates of Formuta 11 in which Y is other than hydrogen or halo
may also be prepared from the iodo alcohol 11a by the previously described Suzuki
coupling methodology as shown In Reaction Scheme 16. This may be accomplished
either directly or via a 4-step sequence involving protection of the alcohol to 16a, for

5 example, as a f-butyldimethylsilyl ether, conversion of the iodide to the baronic ester,
Suzuki coupling to 16, and finally deprotection to 11.

REACTION SHEME 16

I
m TBDMS-C! ]
o

o
base  TBDMS”

11a

—_ 16a
1. Pinacol borane or
bispinacol borane
Pd(dppf)Cly
EtsN
2. halo-Y
Pd(dppf)Clp
Nay,COg3
halo = Br, Clori
(HO)B-Y Y
Pd(OAc),
KoCO3 O.
Acetone/H,0 TBDMS” O
16
/ HzO" or F~
ge e
HO. o
"
10 The halo-Y compounds used in Reaction Schemes 12, 14, and 16 where halo is

lodo, chloro, or bromo and Y is any alkenyl, cycloalkenyl, phenyl, naphthyl, or a 5- or 6-
membered heterocycle, are either commercially available or synthesized by standard
methods known to those skilled in the art. One such standard method is direct

halogenation of compounds of formula H-Y which are either commercially available or
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known in the art. Other methods include the functional group conversion of HO-Y or
HzN-Y compounds fo halo-Y or TfO-Y compounds by standard substitution methods.
Particular illustrations of this are the preparation of halo-Y compounds of
Formula 9b or 9¢, where Y represents an oxazole or a thiazole, prepared by direct
5 halogenation of the unsubstituted compound or by diazotization of a corresponding
amino group as shown in Reaction Scheme 17.

REACTION SCHEME 17
COR' . COR'
N 15, LIHMDS N
¢ I . THF < I .
07 R 78°C 07 R
7 %

_COR'
N, CO:R' (CHy)sCONO /N/ﬁc 2
Han— ) - o N
2 SNR7 CuBr» SOR7
18 CHACN

%
R' = lower alkyl

R'= lower alkyl or substituted pheny!

10
The heterocyclic intermediates 17 and 18 used to prepare 8b and S¢ are
accessible by standard methods from acyclic materials. Three examples of such
heterocycles are shown in Reaction Schemes 18, 19, and 20.
15 REACTION SCHEME 18

o
(o] ol
o #° _DBU
A
19 20
o
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REACTION SCHEME 19

SO,Cl, cl
—_— -
O~ O~

o 0O o 0
21 22
X
HoN™ NHy HoN~¢
o
18a ©
5 REACTION SCHEME 20
1. NaOMe
MeOH/Et,O
0°C °
G\KK,/ —_—
2. thiourea
MeOH
0
e

H2N’<

)
18b

Using a combination of the above Reaction Schemes and the knowledge of one
skilled in the art, all of compounds of Formula | may be prepared.
The following specific examples are presented to further illustrate the invention
10 described herein, but they are not intended nor should they be construed to limit the
scope of the invention in any way.

ABBREVIATIONS AND ACRONYMS
When the following abbreviations are used herein, they have the following meaning:

15 Ac0 acetic anhydride
anhy anhydrous
BH3; borane
BOC tert-butyloxycarbonyl
BTMAICI, benzylirimethylammonium dichloriodate
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n-BulLi
£-Buli
Chz
CDI
Celite®
Ci-M8
cone.
mCPBA
dec.
DBU
DMAP
DME
DMF
DMSO
EDCI
EtOAc
EtOH
Et,0
EtsN
HPLC ES-MS

HOBT
KOfBu
LiAlH,
LiBH,
LIHVMDS
MeOH
MSTFA
NaBH,
Na(OAc),BH
NMM
Oxone®

PhsP
Pd(dppf)Cl,
Pd(PPhs)s

(228) JpP
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n-butyliithium

t-butytlithium

benzyloxycarbony!

carbonyldiimidazole

diatomaceous earth filter agent, ® Celite Corp.
chemical ionization mass spectroscopy
concentrated

3-chloroperoxybenzoic acid

decomposition
1,8-diazabicyclo[5.4.0Jundec-7-ene
4-~dimethylaminopyridine

dimethoxyethane

N, N-dimethylformamide

dimethylsulfoxide
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
ethyl acetate

ethanol (100%)

diethyl ether

triethylamine

high performance liquid chromatography-electrospray mass
spectroscopy

1-hydroxybenzotriazole hydrate

potassium terf-butoxide

lithium aluminum hydride

lithium borohydride

lithium bis(trimethylsilyl)amide

methanol
N-methyl-N-(trimethylsilyl}trifluoroacetamide
sodium borohydride

sodium triacetoxyborohydride
4-methylmorpholine

potassium peroxymonosulfate, @ E.I. du Pont de Nemours & Co.,
Inc.Corp.

triphenylphosphine
[1,1™-bis(diphenylphosphino)ferrocene]dichloropatiadium(ll)
tetrakis(triphenylphosphine)paliadium(0)
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Pd(OAc), palladium acetate

rt room temperature

TBAF tetrabutylammonium fluoride

TBDMS tert-butyldimethylsilyl

TBDMSCI tert-butyldimethylsilyl chloride

TBDMSOTF tert-butyldimethylsilyl frifluoromethanesulfonate
THF tetrahydrofuran

TFA trifluoroacetic acid

TLC thin layer chromatography

Tf trifluoroacetyl

GENERAL EXPERIMENTAL PROCEDURES

HPLC-electrospray mass spectra (HPLC ES-MS) were obtained using a Hewlett-
Packard 1100 HPLC equipped with a quaternary pump, a variable wavelength detector,
a YMC Pro C18 2.0 mm x 23 mm column, and a Finnigan LCQ ion trap mass
spectrometer with electrospray ionization. Gradient elution from 90% A to 95% B over 4
minutes was used on the HPLC. Buffer A was 98% water, 2% Acetonitrile, and 0.02%
TFA. Buffer B was 98% Acetonitrile, 2% water, and 0.018% TFA. Specira were
scanned from 140-1200 amu using a variable ion time according to the number of ions in
the source.

Combinatorial/parallel reactions were carried out in 8-mL glass vials with Teflon-
lined screw caps, or in a polypropylene reaction block consisting of a 8x12 matrix of
ninety-six 2.0-mL reaction wells, with each reaction well incorporating a 15-45 micron
polyethylene frit. Reaction blocks of this type are commercially available as FlexChem™
reactor blocks from Robbins Scientific Corporation, Sunnyvale, CA. The reactor blocks
are sealed with rubber gaskets and a clamping device, and can be heated with mixing by
rotation in an oven (Robbins Scientific).

Example 1
Method A. Preparation of racemic 2-chloro-1-(3-pyridinyl)ethanol
OH

J

= Ci
X,

N

Sodium borohydride (198 mg, 5.2 mmol) was added to a 0°C suspension of 2-
chloro-1-(3-pyridinyl)ethanone hydrochloride (500 mg, 2.6 mmol) in ethanol (13 mL).

57



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 |

15

20

25

30

(230)

WO 02/085891 PCT/US02/12940

After stirring at 0°C for 1 hour, the reaction was adjusted to pH 5 with 1 N aqueous HCI.
The solution was concentrated in vacuo to remove ethanol, and the residue was
partitioned between dichloromethane and water. The organic layer was separated, dried
(NazS0,), and concentrated to provide the title compound as a crude material that was
used directly in following steps: 'H NMR (CDCls) 6 8.54 (s, 1H), 8.48(d, J=6.2Hz, 1

“H), 7.76 (d, J = 7.9 Hz, 1 H), 7.32-7.28 (m, 1 H), 4.95-4.91 (m, 1 H), 3.75-3.62 (m, 2 H).

Method B: Preparation of (1R)-2-chloro-1-(3-pyridinyl)ethanol

OH
Cl

S

=

N

To a cold {ice bath) solution of 3-(2-chloroacetyl)pyridine hydrochloride (120 g,
624 mmol) in 500 mL of H,0, was added NaHCO; (52.8 g, 624 mmol) slowly. After
addition, 500 mL of CH.Cl, was added, and this mixture was stirred for 10 minutes. The
organic tayer was separated, and the aqueous fayer was washed with CHaCl (2 x 150
mL). The combined organic layers were dried over anhydrous Na,SO,, the solids
removed by filtration, and solvent removed in vacuo at room temperature. Anhydrous
THF (600 mL) was added to the residue, and the resulting solution of this crude
chloroketone was kept cold {dry ice) under Ar, until used as described below.

In an oven-dried 5 L round bottom flask, a solution of (R)-(+)-2-(ct,c)-
diphenylprolinol (7.8 g, 31.2 mmol) in 600 mL anhydrous THF was stirred at room
temperature under Ar and to it, was added B(OCHa); (4.8 mL, 42 mmol), and the
solution was stirred at room temperature for one hour. BHsS(CHz)2 2M/THF (624 mL,
1.25 mol) was then added. After the solution was stirred at room temperature for 20
minutes, the cold chloroketone THF solution was then slowly added at a rate of 30
mL/hour at room temperature. After the addition, HPLC analysis showed the reaction
was complete providing 97% for the desired enantiomer of chlorohydrin. MeOH (200 mL.)
was added slowly and solution was maintained at a temperature below 20°C. The
reaction mixture was concentrated in vacuo below 40°C. The product was used without
further purification.
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Example 2
Preparation of (2R)-3,4-dihydro-2H-chromene-2-carboxamide

(@]
To a solution of (2R)-3,4-dihydro-2H-chromene-2-carboxylic acid (WO 99/32476)
(17.8 g, 0.1 mol) in anhydrous dichloromethane (170 mL), cooled in an ice-water bath

containing 4 drops of N, N-dimethylformamide, were added oxaly! chloride (13.4 mL,
0.16 mol) via a syringe in 10 minutes under argon. The resuiting mixture was then
stirred at room temperature for 15 hours. Solvent was removed in vacuo to afford the
acid chloride cleanly: "H NMR (CDCls, 8): 2.31-2.51 (m, 2H), 2,72-2.91 (m, 2H), 5.01 (t, J
=4.2 Hz, 1H), 7.04-7.06(t, J = 8.7 Hz, 2H), 7.03-7.06 (d, J = 6.9 Hz, 1H); 7.13-7.18 (t, J
=8.1Hz, 1H).

To a 2-L. 3-necked round-bottomed flask containing ethyl acetate (633 mL) and
ammonium hydroxide (158.2 mL), cooled in an ice-water bath with vigorous stirring, was
added a solution of the above acid chloride in ethyl acetate (159 mL) dropwise in 15
minutes. The reaction mixture was stirred for additional 20 minutes. The organic layer
was separated and washed with water (200 mL), brine (200 mL.), and dried over
anhydrous sodium sulfate. Removal of the solvent in vacuo afforded the chroman amide
as a white solid (16.9 g, 95% yield): 'H NMR (CDCl;, 5): 2.01-2.14 (m, 1H), 2.37-2.46
(m, 1H), 2.75-2.95 (m, 2H), 4.53-4.57 (dd, J = 9.3, 2.7 Hz, 1H), 5.75 (s, broad, 1H),
6.60(s, broad, 1H), 6.86-6.93 (m, 2H); 7.07-7.16 (m, 2H); CI-MS m/z =178 (M + H").

Example 3
Preparation of (2R)-3.4-dihydro-2H-chromen-2-yimethylamine hydrochloride

HoNH,C” :o: :

HCI
In a dry 1-L 3-necked round-bottomad flask were charged the amide of Example
2 (16.9 g, 95 mmol) and fetrahydrofuran (100 mL). The mixture was heated to reflux
under argon with stirring to obtain a clear solution. To this solution was then added
borane/dimethyl suifide complex (95 mL, 2M in THF) in about 30 minutes. After
completion of addition, the reaction was further refluxed for 1 hour. Additional
borane/dimethyl sulfide (80 mL) was then added to the reaction and the mixture was

further refluxed for 1 hour. Heating was removed and replaced with an ice-water bath to
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cool the reaction mixture to room temperature. Methanol (43 mL) was then added to the
reaction and it was stirred for 30 minutes. The reaction mixture was then concentrated
in vacuo to remove 140 mL of liquid. The residue was then treated with ether/HCI (1 M)
carefully to abtain a white suspension which was cooled in an ice-water bath for 30
minutes before vacuum filtration to obtain the product as a white powder (16.3g, 87%
yield): 'H NMR (DMSO-ds, 8): 1.60-1.77 (m, 1H), 2.00-2.08 (m, 1H), 2.65-2.85 (m, 2H),
2.95-3.20 (m, 2H), 4.20-4.30 (m, 1H), 6.75-6.85 (m, 2H), 7.04-7.09 (m, 2H); 8.30 (s,
broad, 3H); CI-MS m/z = 164 (M + H").

e

The amine HCl salt of Example 3 (16.3 g, 82.6 mmol) was dissolved in 1N

F3C—”—NHCH
o]

aqueous sodium hydroxide solution (91 mL) followed by extraction with dichloromethane
(90 mL X 3). The combined organic layer was washed with brine (50 mL) and dried over
anhydrous sodium sulfate. Removal of solvent in vacuo afforded the free base chroman
amine as colorless oil which was mixed with pyridine (14.2 mL) in dichloromethane (136
mL) under argon.

To this mixture cooled in an ice-water bath was then added trifluoroacetic
anhydride (23.3 mL}) carefully in about 10 minutes. Cooling bath was removed and the
reaction was stirred at room temperature for 4 hours. 1t was then poured onto crushed
ice (130 g). The organic layer was separated, washed with brine (50 mL), and dried
over anhydrous sodium sulfate. Removal of solvent in vacuo afforded the product
cleanly (19.7g, 92% yield): 'H NMR (CDCl, 5): 1.75-1.86 (m, 1H), 1.99-2.12 (m, 1H),
2.76-2.97 (m, 2H), 3.46-4.26 (m, 3H), 6.80-6.91 (m, 2H), 7.03-7.14 (m, 2H); CI-MS m/z
=260 (M + H"). The crude product was used for next step without further purification.

60



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 |

(233) JP 2004-532227 A 2004.10.21

WO 02/085891 PCT/US02/12940

Example 5
Preparation of ethyl (methvlsulfanyl)l(2R)-2-(3,3,3-trifluoro-2-oxopropyl)-3.4-dihydro-2H-
chromen-6-vilacetate

SCH3
O~
NHCH, o
FC— % ©
O
5 To a solution of N-[(2R)-3,4-dihydro-2H-chromen-2-ylmethyl]-2,2,2-

triflucroacetamide (Example 4, 12.96 g, 50 mmol) and a-chloro-2-(methylthio) acetate
(9.28 g, 55 mmol) in dichloromethane (75 mL) at 0°C was slowly added tin(IV) chloride
(55 mL, 1M in CH,Cl,) via a syringe. The mixture became yellbw rapidly and
precipitation started to form. After completion of addition, the reaction was stirred at
10 room temperature for 30 minutes. It was then quenched by addition of water (100 mL).
The organic layer was separated and dried over anhydrous sodium sulfate and
concentrated in vacuo to afford the crude product as a brown oil (diastereomeric
mixture): "H NMR (CDCls, 8): 1.30 (m, 3H), 1.76 (m, 2H), 2.18 (m, 4H), 2.90 (m, 2H),
4.20 (m, 5H), 6.65-6.79 (dd, J = 8.1, 7.8 Hz, 1H), 7.18 (m, 2H); CI-MS m/z =392 (M +
15 H"). The crude was used without further purification,

Example 6
Preparation of (2R)-6-bromo-3,4-dihydro-2H-chromene-2-carboxylic acid

Br

o]
20 Step 1. Preparation of isobutyl (2R)-6-bromo-3,4-dihydro-2H-chromene-2-carboxylate
Br
)\/om

O
To dichloromethane (2.2 L) in a round-bottom flask equipped with a mechanical
stirrer, argon gas inlet, and condensor were charged 255.8 g (1.092 moles, 98% ee)
isobutyl (2R)-3,4-dihydro-2H-chromene-2-carboxylate [prepared by esterification of (2R)-
25 3,4-dihydro-2H-chromene-2-carboxylic acid (WO 99/32476)], 156.3 g (0.55 moles) 1,3-
dibromo-5,5-dimethylhydantein, and 10.49 g (0.109 moles) methanesulfonic acid. The
mixture was stirred in the dark overnight at room temperature. The reaction mixture was
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concentrated to 700 ml and the solid hydantoin was filtered and washed ongce with 50 ml
of dichloromethane. The filtrate was concentrated to afford 355.7 g (104 % crude vyield)
of a light brown solid, which by H-NMR, contained residual hydantoin: "H-NMR (DMSO-
d6, 300 MHz) & 0.85 (d, 6H), 1.86 (m, 1H), 2.13 (m, 2H), 2.59 (m, 1H), 2.81 (m, 1H),
3.90 (d, 2H), 4.98 (t, 1H), 6.80 (d, 1H), 7.22-7.27 (m, 2H); EI-MS m/z 312, 314.

Step 2. Preparation of (2R)-6-bromo-3,4-dihydro-2H-chromene-2-carboxylic acid

Br

o]
The crude preduct from step 1 above (1.092 moles) was dissolved in THF (2.1 L)

and charged to a round-bottom flask, followed by 700 ml of methanol. A solution of
LiOH (32.76 g, 1.365 moles) in 700 ml of water was then added over five minutes,
resulting in a 10 degree rise in temperature. The reaction was stirred for five minutes
and a sample analyzed by HPLC indicated excellent conversion of the statting material.
After stirring for twenty minutes at 50°C, THF and methanol were removed in vacuo.
Water (1.1 L) was added to the resulting solution, which was then charged fo a round-
bottom flask. 1.4 L of 1N HCI was slowly added to the solution to precipitate the
product. The mixture was filtered to obtain 342 g of a white solid that was still wet.
Water was removed by azeotroping with 700 ml of toluene and the compound was
allowed to crystallize upon cooling from refluxing toluene to room temperature overnight.
Upon breaking up the solid crystal, the reaction mixture was filtered, and the solid was
dried in a vacuum oven overnight to obtain 185 g (66%) of an off-white solid: "H-NMR
(DMSO-d8, 300 MHz) 5 2.07 (m, 2H), 2.61 (m,1H), 2.78 (m, 1H), 4.81 (t, 1H), .77 (d,
1H), 7.21-7.25 {m, 2H), 13.08 (s, 1H).

Example 7
Method A. Preparation of (2R)-6-iodo-3.4-dihydro-2H-chromene-2-carboxylic acid

I
HOOCIO\/Q/

(2R)-3,4-Dihydro-2H-chromene-2-carboxylic acid (WO 99/32476) (26.7 g, 150
mmol), benzyltrimethyl-ammeonium dichloroiodate (50.1 g, 144 mmol), and zinc chloride

(25.3 g, 186 mmol) were stirred in glacial acetic acid (500 mL) under argon at room
temperature for 18 hours. The solid was removed by vacuum filtration and then washed
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with acetic acid (100 mL). The filtrate was concentrated in vacuo to obtain a solid which
was slurried in water (300 mL). The crude product was obtained as a pink solid after
vacuum filtration and dried (38.3g, 84%): "H NMR (DMSO-dg, §):1.95-2.10 (m, 1H), 2.60
(m, 1H), 2.70-2.80 (m, 1H), 4.79 (dd, J = 6.0, 3.9 Hz, 1H), 6.63 (d, J = 8.4 Hz, 1H), 7.36
(dd, J = 8.1, 1.8 Hz, 1H), 7.38 (d, J = 1.8 Hz, 1H). CI-MS m/z = 305 (M + H"). The crude
was used for next step directly. : :

Method B. Preparation of (28)-6-iodo-3,4-dihydro-2H-chromene-2-carboxylic acid

]
Hooc“"Eo\/@/

Using the same procedure described in for Method A and (2S)-3,4-dihydro-2H-
chromene-2-carboxylic acid as starting material, the title compound was obtained in 89
% yield: "H NMR (DMSO-ds) 8 1.95-2.10 {m, 1H), 2.60 (m, 1H), 2.70-2.80 (m, 1H), 4.79
(dd, J=6.0, 3.9 Hz, 1H), 6.63 (d, J= 8.4 Hz, 1H), 7.36 (dd, J = 8.1, 1.8 Hz, 1H), 7.38 (d,
J=1.8 Hz, 1H).

Example 8
Preparation of [(2R)-6-iodo-3.4-dihydro-2H-chromen-2-ylimethanol

ml
HO.
@)

To a solution of (2R)-6-iodo-3,4-dihydro-2H-chromene-2-carboxylic acid

(Example 7, 19.5 mmol, 1.0 eq.) in THF (45 mL) at 10°C was added dropwise a solution
of borane-THF complex (1M in THF, 23.4 mmol, 1.2 eq). The resulting reaction mixture
was stirred at 45°C for 1.5 hours and was then cooled to 10°C. Next, water was added
followed by saturated NaHCOj; solution. The resulting two-phase mixture was separated
and the aqueous phase was extracted with ethyl acetate. The combined organic
extracts were washed with brine, dried over anhydrous sodium sulfate, concentrated to
afford the product as a white solid in quantitative yield that was used without further
purification. GC-MS m/z 290 (M+)
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Example 9
Preparation of (2R)-6-iodo-3,4~dihydro-2H-chromene-2-carboxamide

|

[¢]
The crude carboxylic acid of Example 7 (30.4 g, 100 mmol) and CDI (19.5 g, 120
mmol) were stirred in N, N-dimethylformamide (300 mL) at room temperature for 2 hours

to obtain a yellow solution. To this solution was then added ammonium acetate (23.1 g,
300 mmol). The resulting mixture was stirred for 3 hours. It was then cooled in an ice-
water bath and water (400 mL) was then added dropwise to the reaction mixture to
obtain a fine white precipitation which was stirred for 12 hours. The solid was collected
by vacuum filtration, washed with water, and dried by suction (25.8g, 85%): 'H NMR
(DMSO-dg, 8): 1.75-1.90 (m, 1H), 2.00-2.15 (m, 1H), 2.55-2.80 (m, 2H), 4.43-4.47 (dd, J
=8.7, 3.3 Hz, 1H), 6.65 (d, J = 8.1 Hz, 1H), 7.35 (m, 2H). CI-MS m/z = 304 (M + H")

Example 10
Preparation of {(2R)-6-iodo-3.4-dihydro-2H-chromen-2-yiimethylamine
hydrochloride

1
HQNCHZ/[Oj@/

. HCI
The carboxamide of Example 9 (25.0 g, 82.5 mmol) was suspended in

anhydrous tetrahydrofuran (200 mL.) at reflux under argon. To this suspension was then
added borane/dimethyl sulfide complex (83 mL, 2M in THF) dropwise. The reaction
became a clear solution after the addition which was stirred at reflux for 1 hour.
Additional borane reagent (70 mL) was added and the reaction was further refluxed for 1
hour. Heating was removed and the reaction was cooled to 0°C with an ice-water bath.
Methanol (38 mL) was added slowly to quench the reaction. The reaction mixiure was
concentrated in vacuo to about 40% of its initial volume. The residue was then treated
with ether/HCI (1 M) to obtain white precipitate which was filtered, washed with ether,
and dried by suction (11.7g, 44%): "H NMR (DMSO-dj, 8): 1.65 (m, 1H), 2.00 (m, 1H),
2.75 (m, 2H), 2.99 (dd, J = 13.2, 8.1 Hz, 1H), 3.09-3.1
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Example 11
Preparation of benzyl [(2R)-6-iodo-3.4-dihydro-2H-chromen-2-vlimethylcarbamate

SUNTe .

o]

To a mixture of (R)-6-iodo-chroman-2-methylamine hydrochioride of Example 10
5 (8.3 g, 10 mmol) and benzylchloroformate (1.57 mL, 11 mmol) in tetrahydrofuran (30
mL) cooled in an ice-water bath was added slowly 1N aqueous sodium hydroxide in 20
minutes. The resulting mixture was stirred for 1 hour. The organic layer was separated
and concentrated in vacuo. The aqueous layer was exiracted with ethyl acetate (50 mL
X 2). The combined ethyl acetate layer was combined with the above residue and
10 washed with water (50 mL), brine (50 mL), and dried over anhydrous sodium sulfate.
Removal of the solvent in vacuo afforded the crude product as a white solid (4.2 g,
99%). "H nmr (DMSO d8) & 1.5-1.6 (m, 2H), 1.9 2.0 (m, 1H), 2.7 (m, 2H), 3.3 (m, 2H),
4.0 (m, 1H), 5.0 (s, 2H), 6.5 (d, 1H), 7.3 (m, 7H), 7.5 (t, TH).

15 Example 12
Preparation of tert-butyl [(2R)-6-icdo-3 4-dihydro-2H-chromen-2-ylimethylcarbamate

|
O Hm
e
(o]
[{(2R)-6-iodo-3,4-dihydro-2H-chromen-2-ylJmethylamine hydrochloride (Example
10, 3.52 g, 10.83 mmol) was dissolved in THF (20 mL), and treated with 0.91 g (10.83

20 mmol} of sodium bicarbonate in 2 mL of water, followed by the addition of 2.36 g (10.83
mmol) of di-t-butyldicarbonate. The resulting solution was allowed to stir for 16 hours at

room temperature. At this point the solution was concentrated in vacuo and the resulfing
residue was treated with water and extracted with ethyl acetate. The dried (Na,SQy)
ethyl acetate layers were concentrated in vacuo to obtain 4.02 g of product as a

25 yellowish solid; m/z = 389.8 [M+].

30
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Example 13
Preparation of tert-butyl(dimethyl)silyl [(2R)-6-iodo-3,4-dihydra-2H-chromen-2-ylimethyl
ether

L

A reaction mixture containing [(2R)-6-iodo-3,4-dihydro-2H-chromen-2-
ylimethanol (Example 8, 5 g, 17.2 mmol, 1.0 eq), tert-butyldimethylsilyl chloride (20.6
mmol, 1.2 eq), and imidazole (43 mmol, 2.5 eq) in anhydrous DMF (35 mL) was stirred

o
TBDMS”

at 27°C overnight. The resulting mixture was then cooled to room temperature, poured
into water, and extracted with diethyl ether. The organic extract was washed with water,
brine, dried over anhydrous sodium sulfate, concenirated, and purified by medium
pressure column chromatography (Biotage 408 normal phase silica gel column)
providing the product in 79% yield; m/z = 405 [MH].

Example 14
Preparation of fert-butyl(dimethyl)silyl [(2R)-6-(4.4,5,5-tetramethyl-1,3.2-dioxaborolan-2-

y1)-3.4-dihydro-2H-chromen-2-vlimethyl ether

9
Lo
TBDMS"O~"0

Argon was bubbied through a solution of tert-butyl(dimethyl)silyl [(2R)-6-iodo-3,4-
dihydro-2H-chromen-2-yllmethyl ether (Example 13, 11.1 mmol, 1.0 eq.) in dioxane (45
mL) for 10 minutes before Pd(dppf)Cl, (0.306 mmol, 0.03 eq.), triethylamine (33.4 mmol,
3.0 eq.), and 4.,4,5,5-tetramethyl-1,3,2-dioxaborolane (17.8 mmol, 1.6 eq.) were added.
The resulting reaction mixture was stirred at 80°C overnight. The mixture was then
filtered through a Celite® pad. The filtrate was concentrated and purified by medium
pressure column chromatography (Biotage 40S normal phase silica gel column,
hexanes: EtOAc = 10:1). The product was obtained as a pale brown waxy solid in 94%
vield. MH" = 405.3, retention time (LC-MS) = 4.79 min.
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Example 15
Preparation of methyl 4~(4.4.5 5-tetramethyl-1,3.2-dioxaborolan-2-yl)benzoate

/©/002Me
O“l,3

O
A solution of methyl 4-iodobenzoate (2.00 g, 7.63 mmol) in 30 mL of dioxane was

degassed with argon for 10 minutes. Then, 171 mg (3 mol%) Pd{(dppf)Cl,, 3.27 mL
triethylamine, and 1.47 g (11.45 mmol) pinacolborane were added. The resulting

solution was stirred at 85°C for 16 hours. The mixture was aflowed to cool to ambient
temperature, filtered through a pad of Celite®, and concentrated in vacuo to obtain 3.97

g of product which was used without further purification. m/z = 263 [M+H]"

Example 16
Preparation of methyl 4-[(2R)}-2-(hydroxymethyl)-3,4-dihydro-2H-chromen-6-ylJbenzoate

O

O o
HO. O
O

Method (1

Argon was bubbled through a solution of tert-butyl(dimethyl)silyl [(2R)-6-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)-3,4-dihydro-2H-chromen-2-ylfmethyl ether, Example
14, 2.47 mmol, 1.0 eq.) in toluene (60 mL) for 10 minutes. Next, Pd(dppf)Cl, (0.164
mmol, 0.07 eq.) and methyl 4-iodobenzoate (3.71 mmol, 1.5 eq.) were added in a single
portion. The resulting reaction mixture was degassed with argon for an additional 5
minutes before agueous NaxCOs (2 M, 26 mmol, 10.5 eq.) was added and the solution
was heated at 85°C overnight. The product mixture was allowed to cool to room
temperature, water was added and the iwo phase mixiure was extracted with ethyl
acetate. The combined organic extracts were dried over anhydrous sodium sulfate,
concentrated, and purified by medium pressure column chromatography (Biotage 40S
normal phase silica gel column, hexane: sthyl acetate 10:1). The purified product was
dissolved in THF (10 mL) and tetrabutylammonium fluoride (1 M, 5 mL) was added in a
single portion. The resulting mixture was stirred at room temperature for 1 hour. The
solvents were evaporated and the resulting residue was purified by medium pressure

67



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

20

25

30

(240)

WO 02/085891 PCT/US02/12940

column chromatography (Biotage 40S normal phase silica gel column, hexanes: EtOAc
=56:110 2:1). The product was obtained as a white solid in yield of 46% (two step yield).
MH"* = 299.2, retention time (LC-MS) = 2.79 min.

Method (2)

To a 5-L. 3-necked round-bottomed flask were charged 4-methoxycarbonyl
phenylboronic acid (72.0 g, 0.4 mol), potassium carbonate (124.4 g, 0.9 mol}), and water
(900 mL) to obtain a suspension. To this suspension was then added a solution of
[(2R)-6-iodo-3,4-dihydro-2H-chromen-2-ylimethanol (Example 8, 105.5 g, 0.36 mol) in
acetone (720 mL). The resultant mixture became a near homogeneous solution
(internal temperature rose from 20 to 28°C). Palladium acetate (1.5 g, 0.0067 mol) was
then added in one portion. The reaction mixture was then heated at 65°C under argon
for 2 hours. It turned into a suspension. Heating was removed and the reaction was
allowed to cool to room temperature. The solid (metallic color) was then collected by
filtration and dried by suction. The crude was then dissolved in chioroform (2 L) and
filtered through a pad of Celite® (100 g) under vacuum slowly to remove palladium.
Removal of solvent in vacuo afforded the desired compound as a white solid (90 g, 84%
yield): "M NMR (CDCls, §):1.82-2.12 (m, 3 H), 2.80-3.02 (m, 2H), 3.75-3.90 (m, 2H),
3.92 (s, 3H), 420 (m, 1H), 6.91 (d, J = 8.1 Hz, 1H), 7.33 (s, 1H), 7.37 (dd, J= 8.1, 2.7 Hz,
1H), 7.60(d, J = 9 Hz, 2H), 8.06 (d, J = 8.7 Hz, 2H).

Example 17
Preparation of methyl 3- -2-(hydroxymethyl)-3 4-dihydro-2H-chromen-6-yllbenzoate

Using essentially the same procedure as Example 16, Method (1), and
substituting the appropriate starting materials, methyl 3-[(2R)-2-(hydroxymethyl)-3,4~
dihydro-2H-chromen-6-yllbenzoate was prepared in yield of 68% (two steps). MH" =
313.1, retention time (L.C-MS) = 3.00 min.
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Example 18
Preparation of methyl 4-((2R)-2-{[(fert-butoxycarbonyl)aminolmethyft-3.4-dihydro-2H-

chromen-6-yl) benzoate

! CO,Me

S LI
o]

5 A solution of methyl 4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzoate
(Example 15, 1.67 g, 6.36 mmol) in 130 mL toluene and 27 mL 1,4-dioxane was
degassed with argon for 10 minutes. tert-Butyl [(2R)-6-iodo-3,4-dihydro-2H-chromen-2-
ylimethylcarbamate (Example 12,1.65 g) and 265 mg (3 mol%) Pd(dppf)Cl, were then
added, and the solution was degassed with argon for an additional 5 minutes. Finally,

10 26.5 mL of 2M aqueous sodium carbonate was added and the solution was stirred at
85°C for 16 hours. This mixture was then cooled to ambient temperature, filtered
through a pad of Celite®, and concentrated in vacuo. The product was then purified by
Biotage (100 % methylene chloride to 3% MeOH: methylene chioride) to obtain 1.40 g of
product. m/z = 397.9 [M+}].

15
Example 19
Preparation of methyl 4-J(2R)-2-(aminomethy!)-3.4-dihydro-2H-chromen-6-yllbenzoate
O co,Me
an L
- HCI
20 To a solution of methy! 4-((2R)-2-{[(tert-butoxycarbonyl)amino]methyi}-3,4-

dihydro-2H-chromen-6-yl) benzoate (Example 18, 0.94 g, 2.37 mmol) in 5 mL 1,4~

dioxane was added 1 mL of 4M hydrochloric acid in 1,4-dioxane dropwise. The resulting

solution was allowed fto stir at room temperature for 16 hours, followed by concentration

in vacuo. At this point, diethyl ether was added and the solid was collected to provide
25 587 mg of product as a white solid. m/z =298.2 [MH+].
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Example 20
Preparation of methyl 4-[(2R)-2-formyl-3.4-dihydro-2H-chromen-6-vlibenzoate

To a solution of 33 mg (0.425 mmol) dimethy! sulfoxide in 2 mL of methylene
chioride at -78°C, was added 0.14 mL (0.272 mmol) 2M oxalyl chloride. After the
solution had stirred at this temperature for 10 minutes, a solution of 50 mg (0.17 mmol)
methyl 4-[(2R)-2-(hydroxymethyl)-3,4-dihydro-2H-chromen-8-yllbenzoate (Example 16)
in 2 mL of methylene chloride was added dropwise and the resulting mixture was stirred
at -78°C for an additional 1.6 hours. At this time, 0.14 mL (1.02 mmol) triethylamine was
added to the mixture slowly, and then it was allowed to warm to room temperature over

15 minutes. The solution of desired product was used without further purification.

Example 21
Preparation of methyl 4-chloro-2-pyridinecarboxylate

Cl
4
\N OCH;

o]

To 50°C thionyl chloride (14.8 mL, 203.1 mmol, 5.0 eq.) was added dry N,N-
dimethylformamide (0.62 mL, 8.12 mmol, 0.20 eq.). The solution was stirred for 15
minutes before picolinic acid (5.0 g, 40.6 mmol) was added as a solid. The reaction was
immediately warmed to reflux. After 16 hours at reflux, the mixture was cooled to room
temperature and concentrated by rotary evaporation. The residue was diluted with
toluene and concentrated again. The resuling oil was poured into a molar excess of
methanol and stirred for 1 hour at room temperature. The methanol was removed by
rotary evaporation, and the resulting crude was partitioned between ethyl acetate and
water. The aqueous layer was adjusted to pH 7 with 1N aqueous sodium hydroxide, and
the layers were separated. The organic layer was washed with brine, dried (MgSQy),
and concentrated in vacuo to a dark oil. Purification by flash chromatography on silica
gel eluted on a gradient from 100:0 to 70:30 hexanes / ethyl acetate provided the title
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compound as a pale orange solid (3.5 g, 50%): 'H NMR (300 MHz, CDCly) 5 8.61 (d, 1
H), 8.10 (s, 1 H), 7.46 (d, 1 H), 3.98 (s, 3 H); MS m/z 172.1 (MH").

Example 22
5 Preparation of 4-chloro-2-pyridinecarboxamide

Z Vg

NH,
(e]
Using the same procedure described in Example 21 and substituting aqueous
ammonia (28%) for methanol, the title compound was obtained by filtration (1.91 g, 76%
yield): MS m/z 157.8 (MH"), retention time (LC-MS) = 1.08 minutes.

Example 23
Preparation of ethyl 2-chloro-3-oxo-3-phenylpropanocate

¢]
O~

o O
A solution of sulfuryl chloride (12.4 mmol) in toluene (5 mL) was added dropwise

15 via an additional funnel to a solution of ethyl benzoylacetate (12.4 mmol) in toluene
(20 mL) over 5 minutes at room temperature. The resulting mixture was stirred at room
temperature overnight. Water was added slowly and resulting two-phase mixiure was
basified with saturated NaHCO; and extracted with ethyl acetate. The combined organic
extracts were washed with brine, dried over anhydrous sodium sulfate, and evaporated
20 to afford 2.2 g (84%) of product as a pale yellow oil; MH* = 227.0, retention time (LC-
M8} = 2.77 min.

Example 24
Preparation of ethyl 2-chloro-4-methyl-3-oxobentanoate

. Cl
A Ao

25 o 0

Utilizing the method described for Example 23, the product was obtained in 67%
yield (crude). MH" = 193.0, retention time (LC-MS) = 2.45 min.
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Example 25
Preparation of methyl 2-amine-5-phenyl-1,3-thiazole-4-carboxylate
o]
-

(¢)

N
HN—¢ ]
2—%

A solution of 25 wt% NaOMe in MeOH (13.4 mmol) was added to a solution of
5 methyl dichloroacstate (13.4 mmol) and benzaldehyde (14.8 mmol, 1.1eq.) in diethyl

ether (8 mL) dropwise at 0°C. The reaction mixture was stirred at 0°C for 1 hour before
diethyl ether and brine were added. The organic layer was separated, dried over
anhydrous sodium sulfate, and evaporated to give a crude material which was dissolved
in MeOH (16 mL) containing thiourea (11.4 mmol, 0.85eq.). The resulting reaction

10 mixture was heated to reflux for 18 hours. The crude product mixture was concentrated
in vacuo, neutralized with 18M-NH.OH at which time the product precipitated as a white
solid. The product was washed with CH,Cl, (2x), water and was collected by filiration to
afford 1.88 g (70%) of product; MH" = 235.1, Ry = 0.18 (Hexanes : EtOAc = 1:1),
retention time (LC-MS) = 1.86 min.

Example 26
Preparation of methyl 2-amino-5-isopropyl-1,3-thiazole-4-carboxylate
[o]
O/

N
HZN—</S |

The title compound was prepared according to method of Example 25 in 88%
20 yield. MH" = 201.0, retention time (LC-MS)= 1.48 min.

Example 27
Preparation of ethyl 2-amino-4-phenyl-1,3-thiazole-5-carboxylate

N
HN— ]
SN O

o
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A solution of ethyl 2-chloro-3-oxo-3-phenylpropancate (Example 23, 9.73 mmol)
and thiourea (9.73 mmol) in EtOH (25 mL) was heated at reflux overnight. The resulting
mixture was concentrated in vacuo, neutralized with 18M-NH,OH, and extracted with
CH,Cl,. The organic phase was washed with brine, dried over anhydrous sodium

5 sulfate, and concentrated to afford a yellow solid that was washed with MeOH (3 mL)
and dried to afford the product in 89% yield as a pale yellow solid. MH" = 249.1, R;=
0.29 (Hexanes : EfOAc = 1:1), MH" = 249.1, retention time (LC-MS) = 2.37 min.

Example 28
10 Preparation of ethyl 2-amino-4-isopropyi-1,3-thiazole-5-carboxylate

N
HN—C
s o\/

The title compound was prepared according to method of Example 27 in 65%
yield. MH" = 215.1, R; = 0.66 (hexanes : EtOAc = 1:1), retention time (LC-MS) = 1.98
15 min.

Example 29
Preparation of ethyl 5-phenyl-1.3-oxazole-4-carboxylate

O
&
N SN
O
20 To a mixture of ethyl isocyanoacetate (8.74 mmol) and 1,8-

diazabicyclo(5.4.0)undec-7-ene (8.84 mmol} in THF (12 mL) was added a solution of
benzoic anhydride (8.84 mmol) in THF (2 mL) at 10°C with stirring. The resulting
mixture was maintained with vigorous stirring for 18 hours at room temperature. The
solvent was evaporated to afford a residue that was partitioned between EtOAc and

25 water. The organic extract was dried over anhydrous sodium sulfate and concentrated
to afford an amber oil which was purified by medium pressure column chromatography
(Biotage 408 normal phase silica gel column, hexanes : EtOAc = 6:1 to 4:1 to 2:1). The
product was obtained as a clear oll in 42%. MH" = 218.1, retention time (LC-MS) = 2.52
min.
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Example 30
Preparation of methyl 2-bromo-5-phenyl-1.3-thiazole-4-carboxylate
[0}
/

Q

N
Br—¢
r—<sl

To a dark brown solution of copper(ll) bromide (3.85 mmol, 3eq.) in acetonitrile
(5 mL} in a two-neck round-bottomed flask equipped with a condenser was added fert-
butyl nitrite (1.92 mmol, 1.5 eq.) slowly at room temperature. The resulting mixture was
heated to 60°C at which time a suspension of methyl 2-amino-5-phenyl-1,3-thiazole-4-
carboxylate (Example 25, 1.28 mmol) in acetonitrile (7 mL) was added dropwise. The
resulting reaction mixture was heated at 80°C for 3 hours, allowed to cool to room
temperature, poured to 1M NaOH aqueous, and extracted with EtOAc. The organic
extracts were dried over anhydrous sodium sulfate, concentrated, and purified by
medium pressure column chromatography (Biotage 40S narmal phase silica gel column,
hexanes: EtOAc = 5:1). The product was obtained as a pale yellow oil in 88%. MH" =
208.0, Rt = 0.74 (hexanes : EtOAc = 2:1), retention time (LC-MS) = 3.01 min.

Examples 31-33
Preparation of methvl 2-bromo-5-isopropyi-1.3-thiazole-4-carboxyate,
ethyl 2-bromo-4-phenyl-1.3-thiazole-5-carboxylate and
ethyl 2-bromo-4-isopropyl-1.3-thiazole-5-carboxylate

Using essentially the same procedure and substituting the appropriate starting
amino compound, the following bromothiazoles were prepared and characterized
according to method of Example 30:
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Table 2.
Starting "
Ex. MS . RT {min
Structure + Material Rf g
No. MHT | e e LC-MS)
N 0.51
31 | Br—=< ] 264.0 28 hexanes : 283
STNAO - EtOAG 6:1
o
o)
N o 0.65
32 r—< | 3121 26 hexanes : 3.46
S EtOAc 6:1
N 0.74
33 1 Br— | 278.2 27 hexanes : 3.54
'S o__ EtOAG 6:1
o)
Example 34

Preparation of ethvl 2-jodo-5-phenyl-1,3-oxazole-4-carboxylate

(—<\O J
N O~
le]

To a solution of ethyl 5-phenyl-1,3-oxazole-4-carboxylate (Example 29, 0.921
mmol, 1 eq.) in THF (7 mL) at -78°C was added a solution of lithium
bis(trimethylsilyl)amide in THF (1M, 1.11 mmol, 1.2 eq.) dropwise by syringe. The
resulting solution was stirred at —78°C for 1 hour at which time a solution of iodine (1.38
mmol, 1.5 eq. in 2 mL THF) was added dropwise by a syringe. The reaction mixture was
allowed to warm to room temperature and stirred at this temperature for 1.5 hours. The
resulting solution was poured onto 10% aqueous NaS,0; (15 mL) and extracted with
ethyl acetate. The organic extracts were washed with brine, dried over anhydrous
sodium sulfate, concentrated in vacuo and purified by medium pressure column
chromatography (Biotage 408 normal phase silica gel column, hexanes: EtOAc = 9:1).
The product was obtained as a pale yellow solid in 82% yield. MH" = 344.0, R; = 0,31
(hexanes : EtOAc = 6:1), retention time (LC-MS) = 3.01 min.
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Example 35

(1R)-2-Amino-1-(3-pyridinyl)ethanol dihydrochloride (U.S. Patent No. 6,051,586)
(5.73 g, 27.1 mmol), 1-hydroxybenzotriazole {(6.67 g, 49.3 mmol), 1-(3-
dimethylaminopropyl)-3-ethylcabodiimide hydrochloride (9.46 g, 49.3 mmol), and
triethylamine (13.8 mL, 9.98 g, 98.7 mmol) were added successively to a stirred solution
of (2R)-6-iodo-3,4-dihydro-2H-chromene-2-carboxylic acid (Example 7, Method A, 7.50
g, 24.7 mmol) in dichloromethane (100 mL). The reaction was stirred for 18 hours and
then diluted with dichloromethane (300 mL). The solution was washed with saturated
aqueous sodium bicarbonate (300 mL) and then the aqueous layer was back-extracted
with dichloromethane (2 x 100 mL.). The combined organic extracts were washed with
brine, dried over anhydrous magnesium sulfate, filtered, and concentrated in vacuo.
Flash chromatography of the residue over silica gel using 5-10% methanol/ethyl acetate
gave the product (7.80 g, 74%) as a white solid: 'H NMR (acetone-ds, 8):8.55(d, J=
1.6 Hz, 1 H), 8.44 (dd, J = 4.7, 1.6 Hz, 1 H), 7.71 (ddd, J = 7.9, 1.8, 1.8 Hz, 1H), 7.59 (s,
1H), 7.35-7.42 (m, 2 H), 7.27 (dd, J = 7.9, 4.7 Hz, 1 H), 6.63 (d, 9.6 Hz, 1 H}, 4.98 (d, J
=4.2 Hz, 1 H), 4.85-4.93 (m, 1 H), 4.53 (dd, J = 8.8, 3.4 Hz, 1 H), 3.38-3.70 (m, 2 H),
2.61-2.91(m, 4 H), 2.16-2.28 (m, 2 H), 1.85-1.99 (m, 1 H); mass spectroscopy gave m/z
=425,1 [M+H]".

Using the same procedure described in Method A, using (2S)-6-iodo-3,4-dihydro-
2H-chromene-2-carboxylic acid (Example 7, Method B) and (1R)-2-amino-1-(3-
pyridinyl)ethanol dihydrochloride (U.S. Patent No. 6,051,588), the title compound was
obtained as a white solid in 87 % yield. 'H NMR (DMSO-ds) 6 8.47 (d, J=2.2Hz, 1H),
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8.43(dd, J=6.6, 1.8 Hz, 1 H), 7.90 (t, J = 7.1 Hz, 1 H), 7.69-7.60 (m, 1 H), 7.40-7.37
(m, 2 H), 7.30-7.26 (m, 1 H), 6.66 (d, J = 9.1 Hz, 1 H), 5.66 (d, J = 4.6 Hz, 1 H), 4.72 (q,
J=56.0Hz, 1H), 452 (dd, J = 8.3, 3.3 Hz, 1 H), 4.12 (dd, J = 6.1, 1.8 Hz, 1 H), 3.36-
3.32(m, 1 H), 2.77-2.65 (m, 1 H), 2.58-2.52 (m, 1 H), 2.08-2.00 (m, 1 H), 1.85-1.73 (m,
1H). LC-MS m/z425.1 (MH"), RT = 2.07 minutes.

Example 36
Method A. Preparation of (1R)-2-({[(2R)-6-iodo-3.4-dihydro-2H-chromen-2-
(Imethyltamino)-1-(3-pyridinyl}ethanol

Borane-dimethylsulfide complex (2.0 M in tetrahydrofuran, 46 mL, 92 mmol) was
added dropwise (20 minutes) to a cooled (0°C) and stirred solution of (2R)-N-[(2R)-2-
hydroxy-2-(3-pyridinyl)ethyl]-6-iodo-3,4-dihydro-2H-chromene-2-carboxamide (Example
35, Method A, 7.75 g, 18.3 mmol) in tetrahydrofuran (300 mL). The solution was
warmed to reflux for 1 hour and then cooled to room temperature. The reaction was
quenched with addition of methanol (12 mL) and 2 M hydrochloric acid (95 mL), and
then the resulting solution was heated at reflux for 1 hour. The reaction was cooled to
room temperature and then the solution was adjusted to pH 9 using 1 M aqueous
sodium hydroxide. The mixture was diluted with brine (500 mL}) and the layers were
separated. The aqueous layer was extracted with ethyl acetate (2 x 200 mL) and then
the combined organic extracts were washed with brine, dried over anhydrous
magnesium sulfate, and concentrated in vacuo. Flash chromatography of the residue
over silica gel using 30-50% ethyl acetate/hexane afforded product (6.32 g, 84%) as a
waxy yellow solid: "HNMR (acetone-ds, 5): 8.59 (d, J= 1.9 Hz, 1 H), 8.44 (dd, J=5.0,
1.5Hz, 1H),7.77 (ddd, J = 8.0, 1.8, 1.8 Hz, 1 H), 7.25-7.39 (m, 3 H), 6.56 (d, /= 8.4
Hz, 1 H), 4.80 (dd, J = 8.4, 4.0 Hz, 1 H), 4.08-4.18 (m, 1 H), 2.67-3.00 (m, 10 H), 1.67-
1.82 (m, 1 H); mass spectroscopy gave m/z = 410.9 [M+H]".

7
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Method B. Preparation of (1R)-2-({[{25)-6-iodo-3.4-dihydro-2H-chromen-2-
vlimethyltamino)-1-(3-pyridinyl}ethanol

1
N NS
I s
N

Using the same procedure described in Method A using (2S)-N-[(2R)-2-hydroxy-
2-(3-pyridinyl)ethyl]-6-iodo-3,4-dihydro-2H-chromene-2-carboxamide (Example 35,

Method B), the title compound was obtained as a crude oil after quench and extractive
workup. The crude material was not purified before carrying on to the next step. LC-MS
m/z 411.3 (MH"), RT = 2.23 minutes.

Example 37
Method A._Preparation of tert-butyl (2R)-2-hydroxy-2-(3-pyridinyl)ethyl{[(2R)-6-iodo-3.4-
dihydro-2H-chromen-2-ylimethyl}carbamate

A solution of di-fert-butyl dicarbonate (3.46 g, 15.9 mmol) in tetrahydrofuran (20
+ 5 ml. rinse) was added to a cooled (0°C) and stirred solution of (1R)-2-({[(2R)-8-iodo-~
3,4~dihydro-2H-chromen-2-yljmethyl}amino)-1-(3-pyridinyl)ethanol (Example 36, Method
A, 6.20 g, 15.1 mmol) in tetrahydrofuran (75 mL). The mixture was stirred at 0°C for 1
hour, warmed to room temperature, and stirred for 18 hours. The solution was
concentrated in vacuo and then flash chromatography of the residue over silica gel using
ethyl acetate gave product (7.23 g, 93%) as a glassy white solid: 'H NMR (acetone-ds,
8): 8.57 (s, 1 H),8.48 (s, 1 H), 7.70(d, J=7.5 Hz, 1 H), 7.27-7.40 (m, 3H), 6,57 (d, J =
8.5 Hz, 1 H), 4.76-5.11 (m, 2 H), 4.17-4.28 (m, 1 H}, 3.42-3.75 (m, 4 H), 2.69-2.90 {m, 1
H), 1.94-2.06 (m, 1 H), 1.58-1.75 (m, 1 H), 1.41 (d, J = 7.6 Hz, 9 H); mass speciroscopy
gave m/z = 510.9 [M+H]".
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Method B. Preparation of terf-butyl (2R)-2-hvdroxy-2-(3-pyridinyhethyl{[(2S)-6-iodo-3,4-
dihydro-2H-chromen-2-ylimethyl}carbamate

0 HOJ !

N
Using the same procedure desaribed in Method A, with (1R)-2-({[{2S)-6-iodo-3,4-
dihydro-2H-chromen-2-ylJmethyl}amino)-1-(3-pyridinyl)ethanol (Example 36, Method B),
the title compound was obtained (55 % overall yield for the reduction to the amine and
protection as the carbamate). LC-MS m/z 511.1 (MH"), RT = 2.59 minutes.

Example 38
Method A. Preparation of fert-butyl (2R)»2-{[tert-butyi(dimethvl)silylloxy}-2-(3-
pyridinyllethyl{[(2R)-6-iodo-3 4-dihydro-2H-chromen-2-ylimethyl}carbamate

TBDMS\O ??C)\/D/I
[ﬁTkVN ?
I o
N

A mixture of tert-butyl (2R)-2-hydroxy-2-(3-pyridinyl)ethyK[(2R)-6-iodo-3,4~
dihydro-2H-chromen-2-yllmethyljcarbamate (Example 37, Method A, 6.35 g, 12.4 mmiol),
TBDMSCI (2.25 g, 14.9 mmol) and imidazole (2.10 g, 30.9 mmol) in DMF (10 mL) was
stirred at room temperature under argon for 24 hours. The reaction mixture was then
poured into a saturated NaHCO; solution (50 mL). The mixture was extracted with ether
(100 mL X 2). The ether layer was washed with water (50 mL) and dried over
anhydrous sodium sulfate. Removal of the solvent in vacuo afforded a near white syrup
which was purified by column chromatography (silica gel, hexanes/ethyl acetate (5/1,
viv)) giving the desired compound as a colorless oil. LC-MS m/z 625.0 (MH+), RT =

4.09 minutes.
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Method B. Preparation of tert-butyl (2R)-2-{[fert-butyl(dimethyDsilylloxy}-2-(3-
ridinvilethyl{f(2S)-6-iodo-3.4-dihydro-2H-chromen-2-ylimethylicarbamate

TBDMS\
O)V ~a (D/

Using the same procedure described in Method A, using teri-butyl (2R)-2-
hydroxy-2-(3-pyridinyl)ethyl{[(2 S)-8-iodo-3 4-dihydro-2H-chromen-2-ylJmethyl}carbamate
(Example 37, Method B) as starting material, the title compound was obtained in 65%
yield. LC-MS m/z 625.3 (MH"), RT = 3.54 minutes.

Example 39
Preparation of (1R)-2-({[(2R)-6-(3.4-dichlorophenyl)-3,4-dihydro-2H-chromen-2-
\Imethyi}amino)-1-(3-pyridinyf)ethanol

cl
oH |, O : Cl
X N Q

3,4-Dichlorophenylboronic acid {34 mg, 0.18 mmol), a solution of palladium

acetate (3 mg, 0.01 mmol) and triphenylphosphine (12 mg, 0.05 mmol) in toluene (1
mL), and 2 M aqueous sodium carbonate (1 mL) were added successively to a solution
of tert-butyl (2R)-2-hydroxy-2-(3-pyridinyl)ethyl{[(2R)-6-iodo-3,4-dihydro-2H-chromen-2-
ylimethyl}carbamate (Example 37, 60 mg, 0.12 mmol) in toluene (2 mL). The mixture
was heated (80°C) and stirred for 16 hours. After cooling the reaction was diluted with
dichloromethane (5 mL} and the layers were separated. The organic layer was
concentrated /n vacuo and the residue was dissolved in a solution of 4 M hydrogen
chloride in dioxane (4 mL). The solution was stirred for 16 hours and then concentrated
in vacuo. Preparative reverse phase HPLC of the residue using acetonitrile/water
afforded 10.3 mg (20%) of the desired product (retention time = 2.19 min.): "H NMR
(CD30D, 5): 8.71 (d, J = 2.2 Hz, 1 H), 8.59 (dd, J= 5.1, 1.5 Hz, 1 H), 8.11 (ddd, /= 7.9,
1.7,1.7Hz, 1H), 7.71(d, J= 2.3 Hz, 1H), 7.61 (dd, J= 7.9, 5.1 Hz, 1 H), 7.37-7.56 (m,
4 H), 6.99 (d, 9.2 Hz, 1 H), 5.22 (dd, J = 10.5, 2.9 Hz, 1 H), 4.43-4.54 (m, 1 H), 3.26-
3.55 (m, 4 H), 2.87-3.10 (m, 2 H), 2.11-2.22 (m, 1 H), 1.76-1.92 (m, 1 H); mass
spectroscopy gave m/z = 429.2 [M+H]".
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Using essentially the same method as described for Example 39 and using
Example 37 and the appropriate substituted phenylboronic acid as starting materials, the

following compounds were prepared and characterized in Tabie 3.

Table 3.
Y
= N (0]
»
N
Example Y MS H;'..:c
.
No. [M+H"] (min)
40 /@ 429.2 | 2.00
CF3
a1 /@\ 3952 | 203
< Cl
42 /@\ 406.2 | 1.86
< NO,
43 /@\ 3912 | 1.75
A OMe
CF3
44 /©/ 4202 | 207
45 /©/ 3752 | 1.94
CI
46 /©/ 3052 | 1.99
a7 O 437.3 | 227
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Example Y MS Hg#c
No. MHT | i
F
48 ;y[::j/ 3792 | 1.86
Sivie
49 /O/ 4072 | 198
Q
50 . > 4052 | 1.80
3 d
: I
51 :g::) © 4292 | 214
el
F
52 /@ 4132 | 204
< cl
OMe
M
53 /C[O e 4512 | 172
N OMe
54 4112 | 2.09
55 4112 | 215
s
56 /[} 372 | 177
e
57 //Q 367.2 1.74
s
58 /@ 4172 | 209
< N
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Example MSs HPLC
o Y ek | RT
: (min)
59 )‘@ 4012 | 204
IR
60 D 3752 | 1.92
cl
61 D 3952 | 1.95
62 )@\ 4392 | 206
N Br
63 /@L 4052 | 195
< OEt
Br
64 /©/ 4392 | 2.06
CFs
65 /@ 497.2 2.30
< CF3
ci
66 )@\ 429.1 2.20
% cl
HO
67 )@\ 4552 | 1.93
< Br
68 OO 4613 | 2.32
69 /©\/ 4202 | 1.99
3 NO,
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Example 70
Preparation of 4-{(2R)-2-[([(2R)-2-{[(1.1-dimethylsthy))(dimethyl)silylJoxy}-2-(3-
pyridinylethyli{[(1.1-dimethylethyl)oxy]carbonvl}amino)methyl]-3.4-

dihydro-2H-chromen-6-vI}-2-pyridinecarboxylic acid

| -0
I
i 0x O N OH
/SLO Y
S N 0
«
N

Argon was bubbled through a mixture of (1R)-1-(3-pyridiny}-2-({{(2R)-6-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl}-3,4-dihydro-2H-chromen-2-yllmethyl} amino)ethanol
(Example 81, 1, 0.50 g, 0.80 mmol) and methyl 4-chloro-2-pyridinecarboxylate (Example
21, 0.15 g, 0.88 mmol, 1.1 eq.) in toluene (2 mL), ethanol (2 mL), and 2M aqueous
sodium carbonate (2 mL) for 15 minutes. Triphenylphosphine (0.04 g, 0.16 mmol, 0.2
eq.) and palladium (1) acetate (0.01 g, 0.04 mmol, 0.05 eq.) were added, and the
mixture was stirred vigorously under argon at 85°C overnight. The reaction was cooled
and filtered through a pad of Celite® with the aid of ethyl acetate. The filtrate was
transferred to a separatory funnel where the layers were separated. The organic layer
was concentrated in vacuo to remove excess solvents, and the resulting oil was
dissolved in ethyl acetate. The ethyl acetate solution was extracted with a 1:1 solution of
saturated aqueous sodium bicarbonate and water. The aqueous layer was adjusted to
pH 4 with 1N aqueous HCI, then extracted with chloroform (2x). The combined organic
layers were dried (NazS0Os) and concentrated in vacuo to provide the title compound as
an orange oil (0.24 g, 48%): "H NMR (300 MHz, CDCl;) 5 8.62(d, 1 H), 8.55 (broad s, 1
H), 8.39 (s, 1 H), 7.78-7.66 {m, 2 H), 7.51-7.48 (m, 1 H), 7.42 (broad s, 2 H), 7.34-7.31
(m, 1H), 6.82 (dd, 1 H), 5.15-4.97 (m, 1 H), 4.24-4.12 (m, 3 H), 3.76-3.61 (m, 1 H),
3.46-3.30 (m, 1 H), 2.88-2.83 (m, 1 H), 2.05-1.95 (m, 1 H), 1.72-1.62 (m, 2H), 1.21 (s, 9
H), 0.86 (s, 9 H), 0.03 (s, 3 H), -0.15 (s, 3 H); MS m/z 620.3 (MH").
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Example 71
Preparation of 4-[(2R)-2-({[(2R)-2-hydroxy-2-(3-pyridinyl)ethyllamino}methyl)-3,4-
dihydro-2H-chromen-6-vi-2-pyridinecarboxylic acid
Z N

\] OH

N [¢]

4-{(2R)-2-[([(2R)-2-{[(1,1-Dimethylethyl)(dimethyl)silylJoxy}-2-(3-
pyridinylethyll{[( 1, 1-dimethylethyl)oxy]lcarbonyl}amino)methyl]-3,4-dihydro-2H-chromen-
6-yl}-2-pyridinecarboxylic acid (Example 70, 29 mg, 0.05 mmol) was stirred in an excess
of 4M HCI in dioxane at room temperature for 18 hours. The volatile components were
10 removed by rotary evaporation, and the residue was washed with dichloromethane.
After drying under vacuum, the title compound was collected as the tri-hydrochloride salt
(23 mg, 93 %): "H NMR (300 MHz, CD;0D) § 9.07 (broad s, 1 H), 8.90 (d, 1 H), 8.83-
8.78 (m, 3 H), 8.49(d, 1 H), 8.18 (t, 1 H), 7.94-7.89 (m, 2 H), 7.20 (d, 1 H), 5.52-5.46
(m, 1 H), 4.67-4.61 (m, 1 H), 3.76-3.57 (m, 2 H), 3.61-3.39 (m, 2 H), 3.10-3.05 (m, 2 H),
15 2.29-2.20 (m, 1 H), 1.95-1.83 (m, 1 H); MS m/z 406.2 (MH" of the free base).

Example 72
Preparation of methvl 4-[(2R)-2-({[(2R)-2-hydroxy-2-(3-pyridinyl) ethyllaminoimethy!)-3,4-
dihydro-2H-chromen-6-yll-2-pyridinecarboxylate

ZN

N ocH,

N. o}

20 N
Argon was bubbled through a mixture of (1R)-1-(3-pyridinyl)}-2-({{(2R)-6-(4,4,5,5-

tetramethyl-1,3,2-dioxaborolan-2-yl)-3,4-dihydro-2H-chromen-2-ylimethyl}amino)ethanol
(Example 81, 0.50 g, 0.80 mmol) and methyl 4-chloro-2-pyridinecarboxylate (Example
21, 0.15 g, 0.88 mmol, 1.1 eq.) in toluene (2 mL), ethanol (2 mL), and 2M aqueous

25 sodium carbonate (2 mL) for 15 minutes. Triphenylphosphine (0.04 g, 0.16 mmol, 0.2
eq.) and palladium (I1) acetate (0.01 g, 0.04 mmol, 0.05 equivalent) were added, and the
mixture was stirred vigorously under argon at 85 °C overnight. The reaction was cooled

and filtered through a pad of Celite® with the aid of ethyl acetate. The filtrate was
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transferred to a separatory funnel where the layers were separated. The organic fayer
was dried (Na;S04) and concentrated in vacuo. The residue was purified by flash
chromatography on silica gel flushed with ethyl acetate followed by elution with 95:5
chloroform/methanol. The coupling product was obtained as a yellow oil (63 mg, 12%);
MS m/z634.3 (MH'). The intermediate oil was stirred in 4N HCI in dioxane overnight at
room temperature. The reaction was concentrated in vacuo and the residue was
washed with dichloromethane to provide the title compound as the tri-hydrochloride salt
(32 mg, 77%): "H NMR (300 MHz, DMSO-ds) 5 9.51 (broad s, 1 H), 9.36 (broad s, 1 H),
8.95(s, 1H),8.89(d, 1H), 8.71(d, 1H), 8.62 (d, 1 H), 8.27 (s, 1 H), 8.10-8.06 (m, 1 H),
7.96-7.94 (m, 1 H), 7.70-7.65 (m, 2 H), 6.98 (d, 1 H), 5.42-5.39 (m, 2 H), 4.60-4.55 (m, 1
H), 3.91 (s, 3 H), 3.46-3.30 (m, 4 H), 2.94-2.88 (m, 1 H), 2.16-2.12 (m, 1 H), 1.83-1.68
{m, 1 H); MS m/z 420.1 (MH" of the free base).

Example 73

Into a solution of 4-{(2R)-2-[([(2R)-2-{[(1,1-dimethylethyl)(dimethyl)silylJoxy}-2~(3-
pyridinyl)ethyl{[(1,1-dimethylethyl)oxy]carbonyl}amino)methyl]-3,4-dihydro-2H-chromen-
6-yl}-2-pyridinecarboxylic acid (Example 70, 113 mg, 0.18 mmol) in dichloromethane (2
mL) was added trifluoromethylsulfonamide (30 mg, 0.20 mmol, 1.1 eq.), 1-[3-
(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (42 mg, 0.22 mmol, 1.2 eq.),
and N, N-dimethylaminopyridine (22 mg, 0.18 mmol, 1.0 eq.). The solution was stirred
overnight at room temperature before being concentrated in vacuo to remove volatile
components. The crude residue was purified by flash chromatography on silica gel
flushed with ethyl acetate followed by elution with 3:1 ethyl acetate/methanol. The
coupling product was obtained as a yellow oil (36 mg, 27%); MS m/z 751.2 (MH"). The
protected intermediate was stirred in an excess of 4N HCI in dioxane overnight at room
temperature. The reaction was concentrated in vacuo, and the residue was washed with
dichloromethane to provide the title compound as the tri-hydrochloride salt (19 mg,
61%): 'H NMR (300 MHz, CD30D) § 9.11 (s, 1 H), 8.89 (d, 1 H), 8.75-8.60 (m, 2 H), 8.34
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(d, 1H), 818 (t, 1 H), 7.92-7.74 (m, 2 H), 7.68-7.54 (m, 1 H), 7.20-7.08 (m, 1 H), 4.70-
4.60 (m, 1H), 3.74-3.59 {m, 5 H), 3.02-2.90 (m, 2 H), 2.24-2.16 {m, 1 H), 1.89-1.77 (m,
1 H); MS m/z 537.1 (MH" of the free base).
By employing the methods described in Example 73 and by using the compound
5 of Example 70 with the appropriate amide or sulfonamide as starting materials, the

following were similarly prepared and characterized:

Table 4.
Y
N
® ©
=
N
10
. Calculated MS | RT (minutes)
Example No. R’ Y W MH Lo.MS
. Cih
74 —CH, AN #82 | 4102 0.93
o
(R
75 \ XN 480.22 481.2 2.01
¢ °
F Sy
76 ﬁ SN 5162 517.2 2.18
< F °
—-80,CH, oy
77 ! e ) 48216 4831 0.75
=}
HegoH Ny
78 780, N ;;C&(MR‘ 510.19 511.2 1.03
S
F ~
A B
79 < JO/ /E/’Hr”n 56217 563.2 2.02
86, o
O™ [ L
a e R
80 e, T 574.19 575.2 173
15
87
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Example 81

Method A._Preparation of (1R)-1-(3-pyridinyl)-2-({{(2R)-6-(4,4.5.5-tetramethyi-1.3.2-

dioxaborolan-2-yl)-3.4-dihydro-2H-chromen-2-yllmethyllamino)ethanol

0)%
E
TBDMS~q ?W g
@/K/N o

.

N
5 According to the procedure of Murata et al., (J. Org. Chem. 62:6458, 1997), Ar

was bubbled into a dioxane solution (40 mL} of (tert-butyl (2R)-2-{[tert-
butyl(dimethyl)silyljoxy}-2-(3-pyridinyl)ethyl{[{ 2R)-6-iodo-3,4-dihydro-2H-chromen-2-
ylimethyl}carbamate (Example 38, Method A, 3.90 g, 6.126 mmol) for 10 minutes. To
this solution was then added Pd(dppf)Cl» (100 mg) and EtsN (4.0 mL), and then

10 pinacolborane (2.0 mL, 13.78 mmol, Aldrich Chemical Co.) was added slowly via
syringe. The reaction mixture was stirred at 80°C for 12 hours and allowed to cool to
room temperature. It was filtered through a pad of Celite® and concentrated in vacuo to
an oily residue. The residue was purified on silica gel with EtOAc-Hexane (1:4) as the
eluant to provide (11) (3.73 g, 97%): "H NMR (CDCls, 5): 0.1 (s, 3H), 0.10 (s, 3 H), 0.90

15 (s, 9 H), 1.32 (s, 12 H), 1.50 (s, 9 H), 1.60-1.80 (m, 1 H), 1.95-2.10 (m, 1 H), 2.80 (dd, 2
H), 8.30-3.50 (m, 2 H), 3.60-3.64 (dd, 1 H), 3.76-3.80(dd, 1 H), 4.20-4.26 (m, 1 H), 5.02
(bs, 1 H), 8.78 (d, 1 H), 7.40 (s, 1 H), 7.50 (m, 2 H), 7.75 (m, 1 H), 8.54 (m, 2 H); m/z =
625.4 [M+H]".

20 Method B. Preparation of (1R)-1-(3-pyridiny)-2-({[(2S)-6-(4,4,5.5-tetramethyl-1,3,2-
dioxaborolan-2-yl)-3,4-dihydro-2H-chromen-2-vljmethyl} amino)ethanol

o)%
B
g 0T

|

N

Using the same procedure described in Method A, with tert-butyl (2R)-2-{[tert-
25 butyl(dimethyl)silylJoxy}-2-(3-pyridinyl)ethyl{{(2S)-6-iodo-3,4-dihydro-2H-chromen-2-
yllmethyljcarbamate (Example 38, Method B), the title compound was obtained in 63 %
yield. "H NMR (DMSO-dg)  8.52-8.48 (m, 2 H), 7.72-7.67 (m, 1 H), 7.40-7.32 (m, 3 H),
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6.67 (d, J=8.2 Hz, 1 H), 5.09-5.00 (m, 1 H), 4.26-4.16 (m, 1 H), 3.56-3.38 (m, 4 H),
2.76-2.69 (m, 2 H), 1.95-1.89 (m, 1 H), 1.63-1.52 (m, 1 H), 1.25 (s, 9 H), 0.82 (s, 9 H),
0.00 s, 3H), -0.15 (s, 3 H). LC-MS m/z 625.4 (MH"), RT = 3.66 minutes.

Example 82
Preparation of methyl 2-[{2R)-2-({{tert-butoxycarbony)[(2R)-2-{[tert-

Argon gas was bubbled through a solution of (1R)-1~(3-pyridinyl)-2-({[(2R)-6-
(4.,4,5,5-tetramethyl-1,3,2-dioxaborolan-~2-yl)-3,4-dihydro-2H-chromen-2-
ylimethyl}amino)ethanol (Example 81,115 mg, 0.184 mmal) in toluene (5 mL) and
dioxane (1 mL) for 10 minutes and then Pd{dppf)Cl2 (10 mg) and methyl 2-iodobenzoate
(72 mg, 0.276 mmol, Aldrich Chemical Co.) were added and the mixture was bubbled
with argon for an additional 5 minutes. The mixture was treated with Na;C0O; (1.0 mL of
a2.0 Mag.) and the bi-phase mixture stirred vigorously under Ar at 85°C for 12 hours.
The cooled reaction mixture was filtered through a pad of Celite® and the filtrate was
extracted with EtOAc (2x20 mL). Concentration of the organic extracts in vacuo and
purification on silica gel using a gradient of 20-30% EtOAc/Hexanes provided the
product as colorless oil (61 mg, 52%); "H NMR (CDCls, 8): 0.01 (s, 3H), 0.20 (s, 3 H),
0.99 (s, 9 H), 1.59 (s, 9 H), 1.84-1.82 (m, 1 H), 1.98-2.10 (m, 1 H), 2.80-3.00 (dd, 2 H),

3.40-3.58 (m, 2 H), 3.80 (s, 3 H), 3.80-3.90 (dd, 1 H), 4.20-4.40 (m, 2 H), 5.02 {bs, 1 H),

6.78 (d, 1 H), 7.10 (bs, 2 H), 7.40-7.60 (m, 3 H), 7.90-8.00 (m, 3 H), 8.60-8.80 (m, 2 H);
MS: [M+H]" 633.3
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Example 83

dihydro-2H-chromen-6-yllbenzoate

A stirred solution of methyl 2-[(2R)-2-({{tert-butoxycarbonyl)[(2R)-2-{[tert-
butyl(dimethyl)silylJoxy}-2-(3-pyridinyl)ethylJamino}methyl)-3,4-dihydro-2H-chromen-6-
yllbenzoate (Example 82, 81 mg, 0.096 mmol) in MeOH (0.50 mL) was treated with HCl
in dioxane (1mL of a 4N solution in dioxane, Aldrich Chemical Co.) at room temperature
and stirring continued for 60 minutes. The mixture was concentrated in vacuo and
purified on silica gel using a gradient of 5-10% MeOH/EtOAc to provide 31 mg of
product as colorless oil (77%); "H NMR (DMSO-d, 8): 1.65-2.04 (m, 2 H), 2.60-3.10 (m,
8 H), 3.65 (s, 3H), 4.10 (dd, 1 H), 4.80 (d, 1H), 6.80(d, 1 H), 7.00 (bs, 2 H), 7.25-7.40
(m, 3 H), 7.42-7.52 (m, 1 H), 7.78-7.80 (m, 2 H), 8.52 (s, 1 H), 8.60 (s, 1 H); MS: m/z=
419.3 [M+H]".

Example 84

dihydro-2H-chromen-6-yllbenzoic acid

JBes
= N

To a solution of methyl 2-[(2R)-2-({[(2R)-2-hydroxy-2-(3-pyridinyl)ethyllamino}-
methyl)-3,4-dihydro-2H-chromen-6-ylbenzoate (Example 83, 60 mg, 0.143 mmol) in
THF (0.50 mL) and MeOH (0.50 mL) was added LiOH (1.0 mL of a 2.0 M aq solution),
and the mixture was stirred at room temperature for 2 hours. The mixture was diluted
with 1.0 mL H,O and purified via preparative HPLC (gradient of 100:0 0.1%
TFA/H,0:acetonitrile to 30:70 0.1% TFA/H.0:acetonitrile). The peak of interest was
collected and concentrated in vacuo to provide 41 mg of desired final product as a bis-
trifluoroacetic acid (TFA) salt; 'H NMR (DMSO-dg, 5): 1.68-1.80 (m, 1 H), 2.04-2.18 (m,
H), 2.72-2.90 (m, 2 H), 3.22-3.50 (m, 4 H), 4.58 (dd, 1 H), 5.41(d, 1H), 6.82(d, 1 H),

HO™ O

-

20
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7.02(d, 1 H), 7.04 (s, 1 H), 7.30-7.40 (m, 2 H), 7.50 (t, 1 H), 7.62 (d, 1 H), 8.01 (t, 1 H),
8.58 (d, 1 H), 8.82(d, 1 H), 8.90 (s, 1 H), 2.44 (bs, 1 H), 9.64 (bs, 1 H) MS: m/z = 415.2
[M+HT™.

5 Example 85
Preparation of Methyl 3-[(2R)-2-({(feri-butoxycarbony[(2R)-2-{[{ert-butyl(dimethyl)

silvlloxy}-2~(3-pyridinyDethyllamino}methyl)-3.4-dihydro-2H-chromen-6-yllbenzoate

Argon was bubbled through a solution of the compound of Example 81 (5 g,
10 8 mmol) in toluene (100 mL) for 10 minutes. Then, [1,1-bis(diphenylphosphino}-
ferrocene] dichloropalladium (1l) (460 mg, 0.56 mmol) and methyl 3-bromobenzoate
(2.6 g, 12 mmol) were added in a single portion. The resulting reaction mixture was
degassed with argon for an additional 5 minutes before aqueous Na,COj3 (2M, 40 mL,
80 mmol) was added and the solution was heated at 85°C overnight. The product
15 mixture was allowed to cool to room temperature, water was added and the biphasic
mixture was extracted with ethyl acetate. The combined organic extracts were dried over
anhydrous sodium sulfate, concentrated and purified with a Biotage column, gradient
10 — 30 % ethyl acetate / hexanes fo obtain 3.83 g (77 %) of the title compound. MH* =
633.5

20 Example 86
Preparation of 3-{(2R)-2-({{fert-Butoxycarbony|)[(2R)-2-{[tert-butyl{dimethyl)sitvi] oxy}-2-
3-pyridinyl)ethyllamino} methyl)-3.4-dihydro-2H-chromen-8-yllbenzoic acid

TBDMS\O l|30 OH
SR
L
N
25 The product from Example 85 (3.0 g, 4.8 mmol} was diluted with 10 mL each of

tetrahydrofuran, water, and methanol; 15 mL of 1 N sodium hydroxide (14.4 mmel) was
added; and allowed solution to stir overnight at room temperature. The solution was
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concentrated, water added, and neutralized with 1 N phosphoric acid. The aqueous
layer was extracted with methylene chloride, dried over anhydrous sodium suifate, and
concentrated in vacuo. Purified by Biotage in gradient 10 — 30 % ethyl acetate /
hexanes, then flushed column with ethy! acetate to 5 % methanol / sthyl acetate.
Yielded 2.3 g (78 %) of product. MH+ =619.6

Example 87

The product of Example 86 (100 mg, 0.16 mmol), 1-[(3-dimethylamino)propyl]-3-
ethylcarbodiimide (36 mg, 0.19 mmol), dimethylaminopyridine (20 mg, 0.16 mmol), and
methylsulfonamide (17 mg, 0.18 mmol) were dissolved in 2 mL methylene chloride and
stirred overnight at room temperature. The mixture was freated with 0.5 mL 4 M HCl in
1,4-dioxane was added, the solution stirred for 0.5 hours, concentrated to dryness and
the residue was purified by preparative HPLC to obtain the title compound (47 mg, 62
%). 'HNMR (CD;CN-d3) 5: 8.91 (s, 1 H), 8.76 (d, 1 H), 8.51 (d, 1 H), 8.07 (s, 1 H), 7.97
(t, 1 H), 7.88 = 7.83 (m, 2 H), 7.62 — 7.56 (m, 1 H), 7.50 — 7.47 (m, 2 H), 6.98 (d, 1 H),
5.46 (d, 1 H), 454 — 4.47 (m, 1 H), 3.52 (dd, 2 H), 3.37 (s, 3H), 3.39 - 3.25(m, 2 H),
2.99-2.90 (m, 2 H), 2.14 — 2.09 (m, 1 H), 1.86 — 1.79 (m, 1 H). MH+ = 482.2

Example 88
Method A. Preparation of 4-[(2R)-2-({[(2R)-2-hydroxy-2-(3-pyridinvl)ethyllaminotmethyl)-
3,4-dihydro-2H-chromen-6-yil-3-methylbenzoic acid
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Argon was bubbled through a solution of Example 81 (100 mg, 0.16 mmolf) in

" toluene (2 mL) for 10 minutes. Then, palladium acetate (2 mg, 0.008 mmol), 2-(di-fert-

butylphosphino)biphenyl (5 mg, 0.016 mmol), and methyl 4-bromo-3-methylbenzoate (55
mg, 0.24 mmol) were added in a single portion. The resulting reaction mixiure was
degassed with argon for an additional 5 minutes before aqueous Na,CO; (2M, 1 mL,
1.68 mmol) was added and the solution was heated at 85°C overnight. The product
mixture was allowed to cool to room temperature, water was added, and the biphasic
mixture was extracted with ethyl acetate. 1 mL of 4 M HCI / dioxane was added to the
combined organic extracts, stirred for 0.5 hour, and concentrated in vacuo. Then, 1 mL
of 1 N sodium hydroxide was added, stirred for 0.5 hour, filtered, and purified by
preparative HPLC to obtain 8 (7 mg, 11 %). MH"=419.3

Using the same procedure described in Method A with (1R)-1-(3-pyridinyl)-2-
({[(28)-6-(4.4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-3,4-dihydro-2H-chromen-2-
yllmethyl} amino)ethanol (Example 81, Method B), the title compound was obtained in
38 % yield: "H NMR (CD;0D) § 7.08 (d, J = 2.3 Hz, 1 H), 6.95 (dd, J = 5.1, 1.8 Hz, 1 H),
6.41-6.37 (m, 1 H), 6.30-6.28 (m, 1 H), 6.24-6.21 (m, 1 H), 5.94-5.89 (m, 1H), 5.60 (d, J
=8.0 Hz, 1 H), 5.50-5.47 (m, 2 H), 5.33 (d, J = 8.8 Hz, 1 H), 3,52 {dd, J=9.6, 3.6 Hz, 1
H), 3.38-3.33 (m, 1 H), 2.84-2.78 (m, 1 H), 1.78 (s, 3 H), 1.75-1.72 (m, 1 H), 1.68-1.60
(m, 1H), 1.43-1.33 (m, 1 H), 1.31-1.25 (m, 1 H}, 0.58-0.52 (m, 1 H), 0.32-0.23 (m, 1 H).
LC-MS m/z 419.2 (MH").
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Method C. Preparation of 4-[(2S}-2-({[2-hydroxy-2-(3-pyridinylethy(lamino}methyi)-3.4-
dihydro-2H-chromen-6-yil-3-methylbenzoic acid

[e]
o
2 OO
z Noe™No CHg
<

N
Starting with the (28)-6-iodo-3,4-dihydro-2H-chromene-2-carboxylic acid
(Example 7, Method B) and racemic 2-amino-1-(3-pyridinyl)ethanol dihydrochloride, and
using the procedures described in Examples 35-38 and Method A above, the title
compound was prepared. LC-MS m/z 419.2 (MH"), RT = 1.45 minutes.
Using the procedures outlined in Examples 69-88 and using the appropriate aryl
halides, triffuoromethanesulfonates, sulfonamides and/or benzoates, the following

compounds were prepared and characterized,
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Table 5.
Y
X N e}
L
N
. Calculated MS | RT (minutes)
Example R Y mw msnt | Lcms
IS ey
L PN N
89 A0, SN 481 4822 1.33
(DN N
20 - . X
Agon St 557 558.2 2.05
) K
o1 Ag0: % N, 557 558.31 2.01
o
Sl
92 s, A 573 574.2 1.98
F 1
93 < O/ “./©\,(N~Rr 561 562.2 2
86, S
a \ &H
94 . ©/ o N 577 578.2 2.15
Y] o
A
Cr o
g P N.,
95 Hggm Syt 591 5022 2.25
~ O
Q b" N,
96 . < R 644 645.2 224
r"so’zks - o
LA
4 4 N,
97 Neg>~" A 509 510.2 1.76
H
98 "R 509 510 175
As6, & -
A .CH R
9 “s6; 0 . /@j N 481 4822 1.14

9

&
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s Calculated MS | RT (mihutes)
Example R’ Y [M+H*"] LC-MS
N‘R
100 Hgg N W 543 544.2 1.88
0\ R
101 ,KSO@/ N N 573 574.2 1.86
2 T
F
R
102 ,<SD©/ . ,@i B 561 5622 | 189
o 131“
103 g, o 557 558.3 1.96
104 &g@ . /@j e 557 558.2 19
Cl R
105 /{SOQ/ . /@ig 577 578.2 2.02
3
=
106 . I /@i i 584 583,585 2.01
“Ssd, <
. o
X, R
107 -l /(j)L By 509 510 0.39
o
108 T )@* v 495 4% 017
N .
109 x}{l ) by 596 595,597 168
2 ¢l <
i
o o
110 g /@jtqr 616 617 1.89
T S X H
11 T /Oiﬁﬁ 636 637 1.16
iyl A
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. Calculated MS [ RT (minutes)
Example R Y MW [M+H LC-MS
; N= ]
R‘
112 \SOQ/ /@ 4 558 559 0.47
£ F .
1e} R
113 Y )@i b 549 550 1.78
9
-R
114 4,<SOJ\ ,/©)L N 509 510 2.04
s ;
115 LI /@i’gk 523 524 242
“8d, X
e .
116 ,<SOJ<F N 535 536 0.8
A ST
o
17 s /@*W’ 507 508 19
“. H
o, a
118 g gloh /@ﬁﬂw“’ 562 563 3.4
> H
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Table 6.

Z%_
o
I
<
ZT
O% _ i
X

Example MS HPLC RT
No [M+H]" |  (min)
CO,H
119 //Q 419.3 1.61

MeO CO,H
120 /:Q/ 465.1 1.37
OMe
COH
121 433 1.42
F COH
122 ;@i 457 1.68
N Cl
NHC(=0)Me
123 /@: 462 1.56
< COH
CO,H
124 //Q/ 439 1.1
Ct
COH
126 //©/ 435 0.92
OMe
O-i-Bu
126 /©/ 477.2
COOH
COH
127 /Q/ 537.3 2.30
4-t-Bu-Ph
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Example v Ms HPLC RT
No [M+H]" | (min)
CO,H
128 /Q/ 487.4 2.21
n-Bu-CH=CH
CO,H
129 /(©/ 479.2 1.74
MeO-(CH,),0
CO,H
130 /(©/ 463.2 1.86
a-Pro
CO_H
131 5 463.1 1.88
Pro
CO,H
132 /(©/ 475.2 1.95
cyc-PrCH,0
COH
133 /Q/ 477.2 2.08
-BuO
COH
134 /Q/ 491.2 217
n-PentO
OMe
135 /(©/ 435.2 1.66
COOH
OMe
136 /Q/ 449.2 1.87
COOMe
NO,
137 /(©/ 464.2 1.91
COOMe
NO,
138 /(Q/ 450.2 1.58
COOH

99



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

WO 02/085891

(272)
PCT/US02/12940
Example Y MS HPLC RT
No [M+HT* | (min)
139 419.5 1.68
140 405.2 1.68
141 419.2 1.91
142 406.2 0.79
143 458.2 1.95
OMe
144 . 479.3 1.55
CH,COOH
OMe
OH
145 N 465.3 1.13
CH,COOH
. NH;
146 @: 420.2 1.15
3 COCH
OMe
OMe
147 . 495.3 1.63
g OMe
COOH
COOH
148 /©/ 405.2 1.53
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Example Y ms HPLC RT
No [M+H]" |  (min)
CooH
149 b/ 419.2 1.55

F
150 /([:ij/COOH 4232 1.26
N COOH
151 A 406.2 0.62
TN
CH,COOH
152 /©/ 4193 | 158
153 /©\ 4192 1.69
{ CH,COOH
- COOH
154 A J 411.1 1.18
155 Q\ 4333 1.94
3 CH,COOMe
COOH
156 ] 4113 | 152
'S
COOH
157 N 4113 1.33
NS
N X
158 i 4063 | 062
> >cooH
159 4 Y coon | 3952 1.07
160 HOOC OO 455.3 1.99
l\llle
N,
161 Me—(" N 4513 | 1.7
.. 'COOEt J
101
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Example Y MS HPLC RT
No [M+H]* |  (min)

l\(le
N,
162 Mej_(N 4233 | 063
.. COOH
NGOt
v
163 AN 5006 | 2.27
N__COuH
a
164 ' ol@ 4724 | 199
o COE
165 N ' 5165 | 238
o COH
166 ; <\N / 488.3 | 1.96
Example 167

Preparation of methyl 4-[((2R)-2-{[(fert-butoxycarbonyl((2R)-2-(3-pyridinyl)-2-{[(1,1,2.2-
tetramethylpropyl)silylloxylethyl}amino]methyf}-3.4-dihydro-2H-chromen-6-

yl)methvllbenzoate

TBDMSO l?,
@)\/N o CO,Me

=

N

A solution of 100 mg (0.16 mmol) of (1R)-1~(3-pyridinyl)-2-({[(2R)-6-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)-3,4-dihydro-2H-chromen-2-yljmethyl}amino)ethanol
(Example 81) dissolved in 5 mL of toluene and 1 mL 1,4-dioxane, was bubbled under
argon for 10 minutes. Then, 10 mg (0.0122 mmol) of Pd(dppf)Cl. complex with
methylene chloride (1:1) and 54.98 mg (0.24 mmol) of methyl 4-(bromomethyl)oenzoate
(Aldrich Chemical Co.) were added, and the mixture was bubbled under argon for

another 5 minutes. Finally, 1.0 mL (2.0 mmol) of 2M aqueous sodium carbonate was
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added, and the mixture was stirred under argon at 85°C for 16 hours. Adter this time, the
mixture was allowed to cool to ambient temperature, filtered through Celite®, rinsed with
ethyl ether, and concentrated in vacuo. The product was purified by flash
chromatography using 30% ethyl acetate/ hexanes as the eluant to provide 77.2 mg of
product; MH+ 647.4.

Example 168

dihydro-2H-chromen-6-yllmethylibenzoic acid

A (o} CO,H

pZ

N

l

To a solution of 77.2 mg (0.11 mmol) methyl 4-[((2R)-2-{[(tert-
butoxycarbonyl)((2R)-2-(3-pyridinyl)-2-{[(1,1,2,2-tetramethylpropyl)silylJoxy}ethyl)amino]-
methyl}-3,4-dihydro-2H-chromen-6-yl)methyl]benzoate (Example 167) in 1 mL of
tetrahydrofuran was added 0.54 mL of 1M LiOH and 0.27 mL methanol. The mixiure
was stirred at room temperature for 3 hours after which point 0.5 mL of 1N phosphoric
acid was added to the solution. The mixture was partitioned between ethyl acetate (3 x
5 mL.) and water (5 mL). The organic layer was washed with saturated sodium chloride,
dried over sodium sulfate, filtered, and concentrated. To the residue was added 0.4 mL
of hydrachioric acid in dioxane. This solution was stirred at room temperature for 0.5
hour. The solution was then washed with water and concentrated in vacuo, followed by
purification by preparative HPLC (gradient of 100:0 0.1% TFA/H,0:acetonitrile to 30:70
0.1% TFA/H.0:acetonitrile) to obtain 16.4 mg of product as the TFA salt. MH+ 419.3.
"H NMR (DMSO d, 5): 8.89 (br. s, 1 H), 8.63 (s, 1 H), 8.57 (d, 1 H), 7.88 (dt, 1 H), 7.85
(s, 1H),7.82(s, 1 H), 7.50 (dd, 1 H), 7.32 (s, 1 H), 7.29 (s, 1 H), 6.96 (m, 2 H), 6.73 (d,
1H), 6.38(br. s, 1H), 5.08 (m, 1 H), 4.38 (m, 1 H), 2.76 (m, 1 H), 2.71 (m, 1 H), 1.99
(m, 1 H), 1.67 (m, 1 H).
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Example 169

Preparation of (2R)-N-{(2R)-2-hydroxy-2-(3-pyridinyl)ethyl]-6-nitro-3.4~dihydro-2H-
chromene-2-carboxamide

OH NO,
A Hm
Im &
(2R)-6-Nitro-3,4-dihydro-2H-chromene-2-carboxylic acid (4.1 g, 18 mmol) and

(1R)-2-amino-1-(3-pyridinyl)ethanol (5.0 g, 24 mmol) {both described in U.S. Patent No.
6,051,586) were suspended in CH.CI; and stirred vigorously. Triethylamine (9.2 mL, 66
mmol} was added followed by hydroxybenzotriazole (4.9 g, 36 mmol) and EDCI (6.9 g,
36 mmol), and the reaction was stirred overnight. After 18 hours, TLC showed no

remaining acid starting material, so the reaction was partitioned between water and
CH.Cl; and the organic layer was washed 3 x 100 mL of water. The organic layer was
washed with 1N HCI, which removed the product into the aqueous layer. This aqueous
layer was washed with CH,Cl, and the organic was discarded. The aqueous solution
was then basified and became cloudy with a white precipitate. The basified mixture was
extracted with 3 x 100mL of CH,Cl,.

The combined organic layer was concentrated, affording the product (4.5g) as a
light yellow foam. 'H NMR (DMSO-ds, 8): 8.4 (d, 2H), 8.1 (, 1H), 8.0 (m, 2H), 7.6 (d,
1H), 7.3 (m, 1H), 7.0 (d, 1H), 5.6 (s, 1H), 4.7 (m, 2H), 3.3 (m, 2H) 2.8 (m, 1H), 2.6 (m,
1H), 2.2 (m, 1H), 1.9 (m, 1H); LC/MS: m/z 343, MH" 344.

(2R)-N-[(2R)-2-Hydroxy-2-(3-pyridinyl)ethyl]-6-nitro-3,4-dihydro-2H-chromene-2-
carboxamide (Example 169, 1.0 g, 3 mmol) was dissolved in 15 mL of THF and borane-

dimethylsulfide complex (1.4 mL, 12.6 mmol) was added dropwise. The reaction was
refluxed for one hour after which TLC showed no remaining starting material. Methanol
(0.5 mL) was then added dropwise followed by 6N HCI (0.5mL) and the reaction was
refluxed an additional 1.5 hours. The solution was then cooled and diluted with water
and ethyl acetate, and adjusted to about pH 9 with 1N NaOH. The organic layer was
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dried and evaporated to afford the product (650 mg) as a yellow solid. 'H NMR (DMSO-
ds, 8): 8.6 (s, 1H), 5 8.5 (d, 1H), 5 8.1 (s, 1H), § 8.0 (d, 1H), 5 7.8 (d, 1H), 8 7.4 (m, 1H), &
7.0 (d, 1H), 8 5.6 (s, 1H), 54.8 (m, 1H), § 4.3 (m, 1H), § 3.2 (s, 1H), § 2.9 (m, 2H), § 2.8
(m, 2H), 3 2.1 (m, 1H), 1.8 (m, 1H); LC/MS: m/z 329, MH" 330

Example 171
Preparation of teri-butyl (2R)-2-hydroxy-2-(3-pyridinyi)ethv{[(2R)-6-nitro-3.4-dihydro-2H-
chromen-2-yllmethylicarbamate

X N O
=
N
(1R)-2-({[(2R)-6-nitro-3,4-dihydro-2H-chromen-2-ylJmethyllamino)-1-(3-
pyridinyl}ethanol (Example 170, 650 mg, 2 mmof) was dissolved in 12 mL THF, di-tert-

butyl-dicarbonate (440 mg, 2 mmol) was added, and the reaction was stirred and
monitored by TLC. Upon completion, when the disappearance of starting material was
observed, the reaction was partitioned between water and ethyl acetate. The crude
product obtained by concentration of the organic layer was purified by filtration through a
silica plug fo give 777 mg of material as a white foam. 'H NMR (DMSO-d,, 5): 8.4 (m,
2H), 8.1 (s, 1H), 7.9 (d, 1H), 7.7 (m, 1H), 7.4 {m, 1H), 6.9 (d, 1H), 5.6 (d, 1H), 4.8 (m,
1H), 4.4 (m, 1H), 3.5 (m, 4H), 2.8 (m, 2H), 2.0 (m, 1H), 1.6 (m, 1H), 1.2 (s, 9H); LC/MS:
m/z 429, MH" 430.

Example 172
Preparation of terf-butyl [(2R)-6-amino-3.4-dihydro-2H-chromen-2-yljmethyl[(2R)-2-
hydroxy-2-(3-pyridinyl)ethyllcarbamate
S N (o)
N
tert-Butyl (2R)-2-hydroxy-2-(3-pyridinyl)ethyl{[(2R)-6-nitro-3,4-dihydro-2H-
chromen-2-ylimethyl}carbamate (Example 171, 500 mg, 1.2 mmol) was dissolved in

|

degassed THF, and to the solution was added Pd/C (50 mg, 10%) under argon and
cooled to 0°C. NaBH, was dissolved in ethanol and added to the reaction slowly to
avoid excessive bubbling. After gas evolution had stopped, the reaction was warmed to
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room temperature and monitored by TLC. When complete, the reaction was cooled to
0°C and quenched by the addition of ice. The black precipitate was then filtered through
Celite® and the filtrate was concentrated in vacuo until cloudy. The filtrate was then
extracted with ethyl acetate and the crude material was purified via flash
chromatography to yield the product (30%). "HNMR (DMSO-ds, 8): 8.4 (m, 2H), 7.7 (m,
1H), 7.4 (m, 1H), 8.4 (d, 1H), 6.3 (s, 1H), 6.2 (d, 1H), 5.6 (d, 1H), 4.8 (m, 1H), 4.5 (m,
1H), 3.5 (m, 2H), 3.4 (m, 2H), 2.8 (m, 2H), 1.8 (m, 1H), 1.5 (m, 1H), 1.2 (d, 8H); LC/MS:
m/z 399, MH" 400

Example 173
Preparation of 3-{[(2R)-2-({(tert-butoxycarbonyh[{2R)-2-hydroxy-2-(3-

ridinyt)ethyllamino}methyl}-3.4-dihydro-2H-chromen-6-yllsulfanylibenzoic acid

x N '}
‘ 7
N

Utilizing a procedure reported by Schutze (EP 0067352 B2), a solution of 510 mg
(1.25 mmol) of Example 172 in 15 mL of acetone was cooled to 0°C, and 1.3 mL (2.5
mmol}) of 2N hydrochloric acid was added. Sodium nitrite (95 mg, 1.38 mmol} dissolved
in 1.3 mL of water at 0°C was added slowly to the reaction flask.

The resulting mixture was then allowed to stir at 0°C for 1 hour while 270 mg
(1.75 mmol) 3-mercaptobenzoic acid, 279 mg (1.75 mmol) copper sulfate, and 1.24 mL
water were mixed together at room temperature for 0.5 hour. After this time, the cold
(0°C) solution was added slowly to the room temperature solution. The resulting mixture
was stirred at room temperature for 16 hours. The reaction mixture was then added to
100 mL water and extracted 3 times with 25 mL ethyl acetate. The combined organic
phases were washed with water and brine, and dried over anhydrous sodium sulfate,
filtered, and concentrated in vacuo. The crude product was used without further

purification.
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Example 174
Preparation of 3-{[(2R}-2-({{(2R)-2-hydroxy-2-(3-pyridinyl)ethylJamino}methyl)-3.4-
dihydro-2H-chromen-6-yllsulfanvl}benzoic acid

To 670 mg (1.25 mrnol) of crude 3-{[(2R)-2-({(fert-butoxycarbonyl)[(2R)-2-
hydroxy-2-(3-pyridinyl)ethylJamino}methyl)-3,4-dihydro-2H-chromen-6-yl]sulfanyl}benzoic
acid (Example 173) diluted in 5 mL 1,4-dioxane, was added 0.5 mL of 6N hydrochloric

acid slowly. The resulting mixture was stirred at 45°C for 2 hours. After this time the

mixture was concentrated /i vacuo, dissolved in 2 mL of 1:1 methanol to water, and
purified by HPLC (0 — 70% acetonitrile/0.1% TFA) o afford 28.5 mg (5% yield) of the
desired product as the bis TFA salt. MH+ 437.3. "H NMR (CDCls, 5): 8.91(br. S, 1 H),
8.83 (d, 1 H), 8.56 (dd, 1 H), 7.89 (m, 1 H), 7.72 (dt, 1 H), 7.62 (m, 1 H), 7.49 (m, 1 H),
7.38 (m, 1 H), 7.31 (m, 1 H), 7.27 (m, 1 H), 7.24 (dd, 1 H), 6.90 (d, 1 H), 6.35 (br. S, 1
H), 5.07 (m, 1 H), 4.48 (m, 1 H), 3.32 (m, 4 H), 3.16 (m, 1 H), 2.78 (m, 2 H), 2.04 (m, 1
H), 1.71 (m, 1 H).

Example 175
Preparation of methyl 3-{[(2R)-2-({(teri-butoxycarbony))[{2R)-2-hydroxy-2-(3-
idinyl}ethvllamino}methyl)-3.4-dihydro-24-chromen-6-yllsulfanyllbenzoate

USSR

P

N

To 650 mg (1.25 mmol) of 3-{[(2R)-2-({(fert-butoxycarbonyl)[(2R)-2-hydroxy-2-(3-
pyridinyl)ethyllamino}methyl)-3,4-dihydro-2H-chromen-6-yl]sulfanyl}benzoic acid
(Example 173) dissolved in 10 mL 1:1 methanol/ethyl acetate, was added 3 mL of 2M
trimethylsilyl diazomethane dropwise. The resulting solution was then allowed to stir at
room temperature for 16 hours. The solution was then diluted with ethyl acetate,
washed with water and brine, and concentrated in vacue. The crude mixture was
purified by Biotage with 75% ethyl acetate/hexanes to obtain 223 mg (33% yield) of
product; MH+ §51.2.
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Example 176
Preparation of methyl 3-{[(2R)-2-({(tert-butoxycarbonyl)[(2R)-2-hydroxy-2-(3-

ridinyl)ethyl]lamino}methyl)-3.4-dihydro-2H-chromen-6-yllsulfonylibenzoate

o, 0
OH?Tth[:TST::rC%W
N
Oy

P

N
5 A solution of 0.5 mL (3.6 mmol) of trifluoroacetic anhydride in 2 mL methylene
chloride was cooled to 0°C, and then 0.11 mL (1.1 mmol) of 30% hydrogen peroxide
was added to the solution slowly, allowing the solution to stir at this temperature for 5
minutes. Then a solution of 200 mg (0.36 mmol) methyl 3-{[(2R)-2-({(tert-
butoxycarbonyl)[(2R)-2-hydroxy-2-(3-pyridinyl)ethylJamino}methyl)-3,4-dihydro-2H-

10 chromen-6-ylJsulfanyl}benzoate (Example 175) in 1 mL of methylene chloride was added
to the cold solution dropwise and the reaction mixture was stirred at 0°C for 1 hour,
followed by stirring at room temperature for 0.5 hour. The mixture was diluted with 10
mL ethyl ether and washed with 20 mL of 1N aqueous sodium hydroxide. The agueous
layer was extracted with ethyl ether, and the organic phase was washed sequentially

15 with 20% aqueous sodium sulfite, water and brine, dried over sodium sulfate, filtered,
and concentrated in vacuo to obtain 66.3 mg (21 % yield) of crude product; MH+ 583.2.

Example 177

20 dihydro-2H-chromen-6-yllsulfonyl}benzoic acid
[eXge]
OHH\JjjijﬁﬁK:Tc@H
>
N

To a solution of 66.3 mg (0.11 mmol) methyl 3-{[(2R)-2-({(tert-
butoxycarbonyl)[(2R)-2-hydroxy-2-(3-pyridinyl)ethyllamino}methyl)-3,4-dihydro-2H-
chromen-6-yllsulfonyl}benzoate (Example 176) diluted in 5 mL 1,4~dioxane, was slowly

25 added 0.05 mL of 6N hydrachloric acid. The resulting mixture was then stirred at 45°C
for 2 hours. The crude mixture was concentrated in vacuo, then purified by preparative
HPLC. The purified intermediate product was then treated with 0.8 mL of 2N sodium
hydroxide and allowed o stir for 36 hours and then concentrated in vacuo. The crude
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product was then purified by preparative HPLC (0-70% Acetonitrile/0.1% ag TFA) to
obtain 6.5 mg of product as the bis-TFA salf. MH+ 469.3 (free base)

Example 178
Preparation of 2.2-dimethyl-4-oxo-4H-1,3-benzodioxin-7-yl trifluoromethanesulfonate

To 2,4-dihydroxybenzoic acid (Aldrich) (10.0 g, 64.9 mmo!, 1.0 eq.) was added
trifluorocacetic acid (80 mL), trifluoroacetic anhydride (50 mL), and acetone (10 mL) at
0°C. The reaction mixture was allowed to warm up slowly to room temperature and
stirred for 48 hours. The mixture was then concentrated under reduced pressure. The
resulting residue was washed with saturated sodium bicarbonate (100 mL), extracted
with ethyl acetate (3x100 mL). The combined extracts were dried over magnesium
sulfate, filtered, and concentrated under reduced pressure to give crude product 9.2 g as
yellow solid.

The crude product was treated with trifluoromethanesulfonic anhydride (8.8 mL,
52.11 mmol, 1.1 eq.) in the presence of pyridine (50 mL) at 0°C for 8 hours. The
resulting mixture was then diluted with distilled water (100 mL), extracted with ethyl
acetate (3x50 mL), and washed with saturated sodium bicarbonate (60 mL) and brine
(100 mL). The combined extracts were dried over magnesium sulfate, filtered, and
concentrated under reduced pressure to give brown oil. Purification by flash
chromatography on a silica gel column (20%-40% ethyl acetate/hexanes) yielded the
desired product as a white solid (8.3 g, 40%). "H NMR (CDCly) 5 8.08 (d, 1H), 7.03 (d,
1H), 6.94 (s, 1H), 1.77 (s, 6H), GC-MS: 326 (M"), retention time: 7.557 min,
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Example 179
Preparation of tert-butyl (2R)-2-{[tert-butyl(dimethyl)silylloxy}-2-(3-pyridinyl)ethyK[(2S)-6~
(2,2-dimethyl-4-ox0-4H-1,3-benzodioxin-7-y1)-3,4-dihydro-2H-chromen-2-
yilmethyl}carbamate

>(/_ \L O I o
/SI‘o O\YO O/I/
(Nj)\/N o O

By using procedure described in Example 85, the compounds of Example 178

and Example 81 were coupled to provide the desired compound. LC-MS: 421.4 (MH"-

Boc), retention time: 1.54 min.

Example 180

3.4-dihydro-2H-chromen-6-ylibenzoic acid

To a solution of tert-butyl (2R)-2-{[tert-butyl(dimethyl)silylJoxy}-2-(3-pyridinyf)
ethyl{{(25)-6-(2,2-dimethyl-4-oxo-4H-1,3-benzodioxin-7-y)-3,4-dihydro-2H-chromen-2-
yllmethyl}carbamate (Example 179, 0.07 g, 0.104 mmol, 1.0 eq.) in tetrahydrofuran (3
mL) was added 4N hydrochloric acid in 1,4-dioxane (2 mL) at room temperature. The
reaction mixture was allowed to stir at room temperature for 16 hours. The mixture was
then concentrated under reduced pressure. Purification by HPLC afforded the desired
HCI salt as a white solid (0.005 g, 10%). LC-MS: 421.4 (MH"), retention time: 1.54 min.
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Example 181
Preparation of methyl 4-[(2S)-2-({(terf-butoxycarbonyl)[(2R)-2-{[tert-butyl(dimethyl
silylloxy}-2-(3-pyridinylethyllamino}methy!)-3,4-dihydro-2H-chromen-6-yl]-2-
hydroxybenzoate

O OMe
OH

oTBS O
PACS

| Boc
P

5 N
To a solution of the compound of Example 179 in methanol (10 mlL) was added

potassium carbonate (0.12 g) at room temperature. The reaction mixture was allowed to
stir at room temperature for 18 hours and then concentrated under reduced pressure.
The resulting residue was washed with distilled water (10 mL) and extracted with ethyl

10 acetate (3x10 mL). The combined extracts were dried over magnesium sulfate, filtered
and concentrated under reduced pressure fo afford the desired product as pale yellow
oil (0.68 g, 94%). LC-MS: 649.8 (MH"), retention time: 3.80 min.

Example 182
15 Preparation of methyl 4-[(28)-2-({(feri-butoxycarbonyh)[(2R)-2-{[fert-butyl(dimethyl)

silyljoxy}-2-(3-pyridinyl)ethyllamino}methyl)-3.4-dihydro-2 H-chromen-6-yl]-2-

isobutoxybenzoate
o}

O OMe

oTBS O OCH,CH(CHa)»
SN Mg

l Boc

P

N
To a solution of the compound of Example 181 {(0.097 g, 0.0015 mmol, 1.0 eq.)

20 in N, N-dimethylformamide (0.5 mL) were added 1-iodo-2-methylpropane (0.10 mi) and
potassium carbonate (0.10 g). The reaction mixture was stirred at 60°C for 16 hours.
The mixture was diluted with distilled water (2 mL) and extracted with ethyl acetate (3x2
mL). The combined extracts were dried over magnesium sulfate, filtered and
concentrated under reduced pressure to give the crude as clear oil (0.076 g, 74%). LC-
25 MS: 705.3 (MH"), retention time: 4.01 min.
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Example 183
Preparation of 4-[(28)-2-({[(2R)-2-hydroxy-2-(3-pyridinyl)ethyllamino}methyl)-3,4-
dihydro-2H-chromen-6-vll-2-isobutoxybenzoic acid
o

e
OH O OCH,CH(CHa),
X N Q

To a solution of the compound of Example 182 (0.076 g, 0.11 mmol, 1.0 eq.) in

methanol (1.0 mL) was added 1M lithium hydroxide (1.0 mL). The reaction mixture was
stirred at room temperature for 16 hours. The mixture was neutralized by 1N
hydrochloric acid and then extracted with ethyl acetate (3x2 mL). The extracts were
concentrated under reduced pressure to give white solid. To this crude was added 4N
hydrochloric acid in 1, 4-dioxane (1.5 mL) and the mixture was stirred for 3 hours at
room temperature. The resulting mixture was concentrated under reduced pressure to
give white solid. Purification by HPLC yielded the desired HCI salt as a white solid (15.7
mg, 26%). LC-MS: 477.2 (MH"), retention time: 1.97 min.

By using procedure described in Examples 182 and 183, the following analogs
were prepared.
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Table 7.
] COOH
OH O R
(e
P
N
" Calculated MS | RT (minutes)
Example R Mw m]]  Le-ms
WO
184 ¢ 234 435.1 1.45
o)
185 i ~7 443 449.1 1.73
186 O 462 4632 187
187 YN 478 4792 1.63
\/0
188 X j/ 462 4632 1.83
Example 189

Preparation of phenylmethyl 4-bromo-2-fluorobenzoate

Feaas

Benzyl bromide (0.86 g, 5.0 mmol, 1.1 eq.) was added neat to a solution of 4-

bromo-2-fluorobenzoic acid. (1.0 g, 4.6 mmol) and 1,8-diazabicyclo[5.4.0]undec-7-ene

(1.36 mL, 9.2 mmol, 2.0 eq.) in anhydrous acetonitrile (20 mL). The reaction was stirred

at room temperature for 18 hours before removing the solvent in vacuo. The residue

was diluted with ether and washed with water, saturated aqueous sodium bicarbonate,

saturated agueous ammonium chloride, and brine. The organic layer was dried

(MgSOs) and concentrated in vacuo to provide the title compound as a pale yeliow oil
that crystallized into long needles upon standing (1.4 g, 99%): 'H NMR (300 MHz,
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CDCly) § 7.82 (t, 1 H), 7.42-7.31 (m, 7 H), 5.35 (s, 2 H); GC/MS m/z 308/310 (M" and
M*Z).
Example 190
Preparation of phenylmethyl 4-bromo-2-(phenyloxy)benzoate
(o]

oans
5 <

Phenylmethyl 4-bromo-2-fluorobenzoate (Example 189, 260 mg, 0.84 mmol) was

combined with phenol (160 mg, 1.68 mmol, 2.0 eq.) and solid potassium carbonate (580
mg, 4.21 mmol, 5.0 eq.) in anhydrous N, N-dimethylformamide and was heated at 85°C
for 5 hours. The mixture was cooled and partitioned between diethyl ether and water.

10 The aqueous layer was separated and extracted with fresh ether. The organic layers
were combined, washed with brine (4x), dried (MgSO,), and concentrated in vacuo to a
crude oil. The crude was purified by flash chromatography on silica ge! eluted with 95:5
hexanes / ether to provide the title compound as a colorless oil that crystallized upon
standing (110 mg, 34%): 'H NMR (300 MHz, CDCls) § 7.84 (d, 1 H), 7.39-7.27 (m, 7 H),

15 7.17-7.10 (m, 1 H), 6.98-6.91 (m, 2 H), 6.85 (d, 2 H), 5.30 (s, 2 H); R;0.51 (4:1 hexanes
/ diethyl ether).

Example 191
Preparation of phenylmethyl 4-{(2R)-2-[([(2R)-2-{[(1.,1-dimethylethyl) (dimethyl}sitylloxy}-
20 2-(3-pyridinyhethyll{[(1.1-dimethylethyl)oxylcarbonvllamino) methyl]-3,4-dihydro-2H-

chromen-6-yl}-2-(phenyloxy)benzoate

A o X O @

Argon gas was bubbled through a solution of the compound of Example 81 (160

mg, 0.25 mmol) in toluene (5 mL), dioxane (1 mL), and aqueous Na,COs (0.5 mL of a
25 2.0 M solution) for 10 minutes. Pd(dppf)Cl(20 mg, 0.025 mmol, 0.1 eq.) and
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phenylmethyl 4-bromo-2-(phenyloxy)benzoate (Example 190, 110 mg, 0.27 mmol, 1.1
eq.) were added, and argon was bubbled through the mixture for an additional 5 minutes
before being stirred vigorously at 85°C for 3 hours. The reaction mixture was cooled and
filtered through a pad of Celite® with the aid of ethyl acetate. The filtrate was fransferred
to a separatory funnel where the water layer was removed. The organic layer was dried
(MgS04) and concentrated in vacuo to a crude oil. The crude was purified by flash
chromatography on silica gel eluted on a gradient from 100:0 to 70:30 hexanes / ethyl
acetate to provide the title compound as a colorless oil (69 mg, 34%): "H NMR (300
MHz, CDCl3) & 8.58-8.47 (m, 2 H), 7.96 (d, 1 H), 7.64 (dd, 1 H), 7.32 (d, 1 H), 7.27-7.20
(m, 10 H), 7.17-7.12 (m, 1 H), 7.00 (t, 1 H), 6.88 (d, 2 H), 6.72 (d, 1 H), 5.20 (s, 2 H),
5.11-4.90 (m, 1 H), 4.21-4.03 (m, 1 H), 3.73 (d, 1 H), 3.63-3.54 (m, 1 H), 3.42-3.14 (m, 2
), 2.81-2.70 (m, 2 H), 1.98-1.89 (m, 1 H), 1.68-1.60 (m, 1 H), 1.42 (s, 9 H), 0.83 (s, 9
H), ~0.01 (s, 3 H), -0.018 (s, 3 H); MS m/z 801.2 (MH").

Example 192
Preparation of 4-[(2R)-2-({[(2R)-2-hydroxy-2-(3-pyridinyl)ethylJamino}methyl)-3.4-
dihydro-2H-chromen-6-yl}-2-(phenyloxy)benzoic acid

o]
L™
JPesas
o |
N
Phenylmethyl 4-{(2R)-2-[([{2R)-2-{[(1,1-dimethylethyl{dimethyl)silyljoxy}-2-(3-

pyridinyl)ethyl}{[(1,1-dimethylethyljoxy]carbonyl}amino)methyl}-3,4-dihydro-2H-chromen-
6-yl}-2-(phenyloxy)benzoate (Example 191, 69 mg, 0.086 mmol) was stirred over a
suspension of 10% Pd/C (7 mg) in ethanol (5 mL) under a hydrogen atmosphere for 15
hours. Solids were removed by filtration through Celite®, and the filtrate was
concentrated /n vacuo. The carboxylic acid intermediate was collected as a colorless oil
(25 mg, 41%): "H NMR (300 MHz, CD;0D) § 8.66-8.58 (m, 2 H), 7.99 (d, 1 H), 7.92 (d,
1 H),7.58-7.54 (m, 2 H), 7.51-7.41 (m, 2 H), 7.37-7.34 (m, 2 H), 7.21-7.16 (m, 2 H), 7.10
(d, 2H), 6.86 (d, 1 H), 5.27-5.15 (m, 1 H}, 4.38-4.31 (m, 1 H), 3.86-3.54 (m, 4 H}, 2.96-
2.90 (m, 2 H), 2.13-2.00 (m, 1 H), 1.87-1.75 (m, 1 H), 1.56 (d, 9 H), 1.00 (s, 9 H), 0.18
(d, 3 H), 0.00 (s, 3 H). The carboxylic acid intermediate (25 mg, 0.04 mmol) was stirred
in an excess of 4M HCl in dioxane at room temperature for 18 hours. The volatile
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components were removed by rotary evaporation, and the residue was washed with
dichloromethane. After drying under vacuum, the title compound was collected as the
di-hydrochloride salt (16 mg, 80 %): 'H NMR (300 MHz, CD50D) & 9.04 (broad s, 1 H),
8.89 (broad s, 1 H), 8.77 (d, 1 H), 8.15 (t, 1 H), 8.00 (d, 1 H), 7.46 (d, 1 H), 7.38-7.33 (m
4 H), 7.14-7.08 (m, 2 H), 6.98 (d, 3 H), 5.45 (d, 1 H), 4.50 (t, 1 H), 3.76-3.55 (m, 5 H),
3.52-3.35 (m, 2 H), 2.99-2.85 (m, 2 H), 2.18-2.11 (m, 1 H), 1.85-1.75 (m, 1 H); MS m/z
497.2 (MH" of the free base).

By employing the methods described above for Examples 190-192, the following

were similarly prepared and characterized:

Table 8.

=z
-
N
R
Example R" Calculated] MS LC-MS
No. Mw [M+H+] | RT (min)
193 -F 514.19 515.1 1.88
194 ~Cl 530.16 531.2 2.01
195 -CH; 510.22 511.2 1.96

196 -OCHs 526.21 527.2 1.94

197 -CO;Et | 568.22 569.2 1.99

198 |-SOCH;| 574.18 5751 1.77
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Example 199
Preparation of feri-butyl benzyl{[(2S)-6-bromo-3.4-dihydro-2H-chromen-2-

Ylimethyl}carbamate

SOeN
Boc’N O

To a solution of N-benzyl[(2R)-6-bromo-3,4-dihydro-2/-chromen-2-yl]
methanamine (Example 217, 20.0 g, 60.2 mmol, 1.0 mmol) in tetrahydrofuran (200 mL)
was added di-ferf-butyl dicarbonate (14.45 g, 66.22 mmol, 1.1 eq.} at room
temperature. The reaction mixture was stirred at room temperature for 18 hours and

then quenched with distilled water (100 mL). The resulting mixture was extracted with
ethyl acetate (8x50 mL) and washed with saturated sodium bicarbonate (50 mL) and
brine (80 mL). The combined extracts were dried over magnesium sulfate, filtered
through silica gel, and concentrated under reduced pressure to yield the desired product
as colorless oil which was used without further purification (25 g, 100%).

Example 200
Preparation of fert-butyl benzyl{[(2R)-6-(4.4.5.5-tetramethyl-1,3.2-dioxaborolan-2-yl)-3,4-
dihydro-2H-chromen-2-ylimethyllcarbamate

To a degassed solution of the compound of Example 199 (15.0 g, 57.24 mmol,
1.0 mmol) in dimethyl sulfoxide (120 mL) was added bis{pinacolato)diboron (15.0 g,
57.24 mmol, 1.0 eq.), dichloro[1,1-bis(diphenylphospphino)ferrocene]paliadium(il)
dichloromethane adduct (1.46 g, 1.72 mmol, 0.03 eq.) and potassium acetate (17.0 g,
171.72 mmol, 3.0 eq.) under argon atmosphere at room temperature. The reaction
mixture was allowed to heat up at 85°C under argon atmosphere for 24 hours, The
mixture was then allowed to cool down fo room temperature and filter through silica gel.
The filtrates were extracted with diethyl ether (3x100 mL). The combined extracts were
washed with saturated sodium bicarbonate (50 miL) and brine (80 mL), dried over
magnesium sulfate, filtered through silica gel, and concentrated under reduced pressure
to yield yellow oil. Purification by flash chromatography on a silica gel column (6%-10%

17
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ethyl acetate/hexanes) yielded the desired product as yellow oil (13.5 g, 81%). LC-MS:
479.9 (MH"), retention time: 4.41 min.

Example 201
5 Preparation of fert-butyl benzyl{{(2R)-6-(2.2-dimethyl-4-oxo-4H-1,3-benzodioxin-7-yl)-
3.4-dihydro-2H-chromen-2-vllmethylicarbamate

o
48
Bn O o)<
N o

By using the procedure described in Example 85, the compounds of Example
200 and Example 178 were coupled to provide the desired compound. LC-MS: 529.9
10 (MH™), retention time: 4.36 min.

Example 202
Preparation of methyl 4-((2R)-2-{[benzyl(tert-butoxycarbonyl}aminolmethyl}-3.4-dihydro-
2H-chromen-6-yl)-2-hydroxybenzoate
o]

O OMe
Bn O OH
N o

By using the procedure described in Example 181, the title compound was
prepared. LC-MS: 503.7 (MH"), retention time: 4.51 min.

15 Boc

Example 203
20 Preparation of methy! 4-((2R)-2-{[benzvl(fert-butoxycarbonyl)aminolmethyl}-3.4-dihydro-

2H-chromen-6-yl}-2-{[(trifluoromethyl)sulfonylloxytbenzoate
[o]

O OMe
oTf

Jo
N o

By using the procedure described in Example 12, the compound of Example 202
25 was converted into the title compound. LC-MS: 635.6 (MH"), retention time: 4.48 min.

Boc’
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Example 204
Preparation of methyl 5-{(2R)-2-[(benzylamino)methyl]-3.4-dihydro-2H-chromen-6-yl}-4'-

methyl-1,1'-biphenyl-2-carboxylate
o
O OMe
LT
HN o

5 To a degassed solution of the compound of Example 203 (0.31 g, 0.49 mmol, 1.0

eq.) in toluene (1.0 mL) was added 4-methylphenylboronic acid (0.10g, 0.73 mmol, 1.5
eq.), dichloro[1, 1"-bis(diphenylphosphino)ferrocene]palladium(ll) dichloromethane adduct
(0.028 g, 0.034 mmol, 0.07 eq.) and 2M sodium carbonate (2.4 mL, 4.88 mmol, 10.0
eq.) under argon atmosphere at room temperature. The reaction mixture was allowed to
10 heat up at 80°C under argon atmosphere for 18 hours. The mixture was diluted with
distilled water (3 mL) and extracted with diethyl ether (3x2 mL). The combined extracts
were dried over magnesium sulfate, filtered, and concentrated under reduced pressure.
The resulting residue was then treated with 4N hydrochloric acid (1.0 mL) in
tetrahydrofuran (3 ml) and stirred at room temperature for 48 hours. The mixture was

15 concentrated under reduced pressure to give white solid. Purification by HPLC followed
yielded the desired product as clear oil (0.18 g, 77%). LC-MS: 578.0 (MH"), retention
time: 4.83 min.

Example 205

20

To a solution of the compound of Example 204 (0.18 g, 0.38 mmol, 1.0 eq.) in

isopropanol (4.0 mL) were added the compound of Example 1 (0.09 g, 0.57 mmol, 1.5
25 eq.) and potassium carbonate (0.16 g, 1.13 mmol, 3.0 eq.) at room temperature. The
reaction mixture was allowed to heat up at 95°C for 16 hours. The mixture was diluted ‘
with distilled water (6 mL.) and exiracted with ethyl acetate (3x6 mL). The combined
extracts were dried over magnesium sulfate, filtered and concentrated under reduced
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pressure. Purification by HPLC yielded the intermediate as a colorless oil. The pure
intermediate was then treated with 1M lithium hydroxide (1.0 mL) in the presence of
methanol (2.0 mL) and stirred at 80°C for 15 hours. The mixture was neutralized by 1N
hydrochloric acid and then extracted with ethyl acetate (3x2 mL). The extracts were
concentrated under reduced pressure to give white solid. To this crude in methanol (1
mL) was added palladium hydroxide (0.04 g) and ammonium formate (0.045 g) under
argon atmosphere and the mixture was stirred at 65°C for 14 hours. The resulting
mixture was filtered through celite and concentrated under reduced pressure to give
white solid. Purification by HPLC yielded the desired TFA salt as a white solid (10 mg,
10%). LC-MS: 585.3 (MH"), retention time: 2.35 min.

Example 206
Preparation of methyl 4-(benzyloxy)-2-{[(triflucromethyl}sulfonylloxy}benzoate

/@ECOOMe
BnO oTt

To a solution of methyl-4-benzyloxy-2-hydroxybenzoate (5.34 g, 21 mmol) and
pyridine (2.5 g, 31.5 mmol) in dichloromethane (100 mL) was added
trifluoromethanesulfonic anhydride (8.17 g, 29 mmol) slowly. The resulting mixture was
stirred overnight, washed with 1N HCI, brine, dried, evaporated to afford 4.3 g yellow
solid. (53% yield). "HNMR Chloroform-d § 4.01 (d, 3H), 5.17 (d, 2H), 6.89 (d, 1H), 7.2 (d,
1H), 7.30-7.41 (m, 5H), 8.10 (t, 1H). Rf = 0.37 ethyl acetate/hexane (1/9).

Example 207
eparation of 4-(benzyloxy)-2-isobutylbenzoate
COOMe

BnO'

To a condensed liquid 2-methyl-1-propene in THF (10 mL) at —78 °C was added
0.5 M 9-BBN (3 mL, 1.5 mmol), the mixture was allowed to warm up to room
temperature with stirring. The mixture was transferred via a syringe to a degassed
solution containing the compound of Example 206 (0.5 g, 1.3 mmol), Pd(dppf)Cl, (82
mg, 0.1 mmol), KzCO; (0.23 g, 1.7 mmol), water (2 mL) in DMF {21 mL). The resulting
mixture was heated at 60°C overnight. After removal of solvent, the residue was purified
by chromatography to afford the title compound (0.11 g, 31% yield). "HNMR Chloroform-
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d & 0.85 (d, 6H), 1.75-1.80 (m, 1H), 2.88 (d, 2H), 3.78 (s, 3H), 5.13 (s, 2H), 6.71-6.80
(m, 2H), 7.30-7.41 (m, 5H), 7.90 (d, 1H). Rf = 0.65 ethyl acetate/hexane (1/9).

Example 208
5 Preparation of methyl 4-(hydroxy)-2-isobutytbenzoate
COOMe

HO

A solution of the compound of Example 207 (0.8 g, 2.6 mmol), 10% Pd-C in
MeOH (30 mL) was hydrogenated overnight. The mixture passed through Celite® and
concentrated to yellow residue (0.5 g, 89% vyield). "HNMR Chloroform-d 3 0,90 (d, 6H),
10 1.82-1.90 (m, 1H), 2.89 (d, 2H), 3.90 (s, 3H), 6.73-6.80 (m, 2H), 7.88 (d, 1H). Rf = 0.41
ethyl acetate/hexane (4/6).

Example 209
Preparation of methyl 2-isobutyl-4-{[(trifluoromethyl)sulfonylioxylbenzoate
COOMe

TfO
15
To a solution of the compound of Example 198 (0.5 g, 2.4 mmol) and pyridine
(0.21 g, 2.6 mmol) in dichloromethane (50 mL) was added trifluoromethanesulfonic
anhydride (0.75 g, 2.6 mmol) slowly. The resulting mixture was stirred overnight, washed
with 1N HCI, brine, dried, evaporated to afford 0.51 g yellow solid. (64% yield). Rf = 0.63
20 ethyl acetate/hexane (1/9).

Example 210
Preparation of methyl 4-{(28)-2-[(48)-4-{[fert-butyl(dimethyl)silylloxy}-4-(3-

pyridinyl)butyl]-3 4-dihydro-2H-chromen-6-yl}-2-isobutylbenzoate

O COOMe
0TBS;0¢ C
("

L.
25 N
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The reaction mixture of the compound of Example 81 (1.3 g, 2.1 mmol), the
compound of Example 209 (0.7 g, 2.1 mmol) and potassium carbonate (0.9 g, 6.3 mmol)
in foluene (20 mL) was flushed with Ar for 5 minutes, and Pd(PPhs), was added quickly
to the reaction. The reaction mixture was refluxed overnight at 45 °C. After removal of

5 solvent in vacuo, the crude product was purified by silica gel chromatography to afford
0.32 g of white solid in 23% yield. Rf = 0.63 ethyl acetate/hexane (3/7), MS: m/z (M+1)
690.43.

2H-chromen-6-yil-2-isobutylbenzoic acid

COOH
™
X N (0]
/

N
The compound of Example 210 (0.3 g, 0.4 mmol) was dissolved in 4.0 M HCl in

dioxane (30 mL) and stirred overnight. After removal of the solvent, the residue was

15 dissolved in MeOH-THF (1:1) (26 mL). NaOH (0.6 g), water (3 mL) was added to the
solution and refluxed for 3 hours. After the reaction cooled to room temperature, 2N HGI
was added to pH = 3. White solid was formed and filtered to collect the white solid. The
solid was purified by HPLC to afford 0.15 g yeflow solid (50% yield). '"HNMR Methanol-d,
§0.93 (d, 2H), 1.81-1.91 (m, 2H), 2.20-2.25 (m, 1H), 2.91-3.08 (m, 4H), 3.35-3.41 (m,

20 4H), 4.53 (t, 1H), 5.43 (d, 1H), 7.03 (d, 1H), 7.43-7.50 (m, 4H), 7.95 (d, 1H), 8.09 (, 1H),
8.70 (d, 1H), 8.87 (s, 1H), 8.0 (s, 1H). R:= 0.21 methanol/dichloromethane (2/8), MS:
m/z (M+1) 461.30.

Example 212
25 Preparation of methyl 4-(benzyloxy)-2-(2-phenylethyl)benzoate

O COOMe
o @
To a solution of styrene in THF (50 mL), 9-BBN was added slowly, stirring at

room temperature for overnight. The solution was degassed for 5 minutes and the
compound of Example 206, Pd(dppf)Clz, and Et;N were added at once. The reaction
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mixture was heated to reflux for 3-4 hours. The solvent was stripped. Residue was
partitioned between EtOAc and H,O (100 mL/50 mL), aqueous layer was extracted with
EtOAc (2x100 mL). Organic solvent was dried over anhydrous Na»SO, and removed
under the reduced pressure. The crude product was purified by column chromatography
to give 0.40 g of the desired compound (25%). "H NMR {MeOH-d,,d ppm): 8.10-8.18
(m, 2H), 10.28-10.32 (m, 2H), 3.90 (s, 3H), 7.11-7.18 (m, 2H), 7.10-7.31 (m, 10H), 8.20-
8.91 (m, 2H), 8.01 (d, 1H). Rf = 0.51 (CH ,Cl zMeOH = 95:5)

Example 213

6-yll-2-(2-phenylethyl)benzoic acid

COOH
[
N

Using the procedures outlined in Examples 208-211, Example 212 was
converted to the title compound. MS [M+H]+ 508.2, Rf = 0.24 (CH 2C! ,:MeOH=95:5).
H' NMR (MeOD-d4,5 ppm): 1.64 (2H, d), 1.73-1.85 (1H, m), 2.07-2.10 (1H, m), 2.90-
2.96 (2H, m), 3.31 (2H, d), 3.36-3.56 (4H, m), 4.47 (1H, m), 5.38 (1H, dd), 6.95 (1H, dd),
7.13-7.46 (9H, m), 7.87 (1H, d), 8.03-8.05 (1H, m), 8.60 (1H, d), 8.82 (1H, br.s.), 8.95

(1H, br.s.)
Example 214
Preparation of methyl 4-{2-](2S)-2-({(ferf-butoxycarbony[(2R)-2-{[tert-butyl(dimethyl)
silylioxy}-2-(3-pyridinyl)ethyllamino}methyl}-3,4-dihydro-2H-chromen-6-yl] ethyl}benzoate

Using the procedure outlined in Example 212, methyl 4-vinylbenzoate was
hydroborated with 9-BBN and coupled with the compound of Example 38 to provide the
title compound. MS [M+H]+661.4, Rf= 0.43 (Hex:EtOAc= 2:1). H' NMR (CDCl; ,5 ppm):
0.12 (s, 6H), 0.67-0.72 (s, 9H), 1.43 (s, 9H), 1.55-1.59 (m, 1H), 1.81-1.95 (m, 2H), 2.68-
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2.93 (m, 5H), 3.15-3.72 (m, 4H), 3.80 (s, 3H), 4.01-4.21 (m, 1H), 4.91-5.02 (m, 1H),
6.55-6.60 (m, 1H), 6.70-6.78 (m, 2H), 7.25-7.38 (m, 3H), 7.60-7.73 (m, 1H), 7.83-7.92
(m, 2H), 8.41-8.58 (m, 2H).

Example 215

Preparation of 4-{2-[(25)-2-({I(2R)-2-hvdroxy-2-(3-pyridinyl)ethyl]lamino}methyl)-3,4~
dihydro-2H-chromen-6-yllethyl}benzoic acid

o
S

=
NS
Using the procedures outlined in Examples 208-211, the compound of Example
214 was converied to the title compound. MS [M+H]+ 432.2, Rf = 0.5 (CH ,Cl
2MeOH=7:3) H' NMR (MeOH-d4, 5 ppm): 1.66-1.80 (1H, m), 2.01-2.12 (1H, m), 2.82-
2.92 (6H, m), 3.18-3.30 (6H, m), 4.32 (1H, t), 5.10 (1H, dd), 6.72 (1H, d), 6.85-6.88 (2H,
m), 7.16 (2H, d), 7.48 (1H, dd), 7.84 (2H, d), 7.94 (1H, d), 8.51 (1H, d), 8.63 (1H, s}

Example 216

dihydro-2H-chromen-6-vilethyl}benzoic acid

(ﬁ)oi/n o O O OOH

Using the procedures outlined in Examples 208-211, the compound of Example
215 was converted to the title compound. MS [M+H]+ 432.2, Rf = 0.5 (CH ,Cl
%MeOH=7:3) H' NMR (MeOH-d4, & ppm): 1.66-1.80 (1H, m), 1.99-2.12 (1H, m), 2.80-
2.92 (6H, m), 3.18-3.30 (6H, m), 4.32 (1H, t), 5.10 (1H, dd), 6.72 (1H, d), 6.85-6.88 (2H,
m), 7.15-7.17 (2H, m), 7.46 (1H, dd), 7.81-7.85 (2H, m), 7.94 (1H, d), 8.51 (1H, d), 8.63
(1H, s)
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Example 217
Preparation of N-benzyl-N-{[(2R)-6-bromo-3.4-dihydro-2H-chromen-2-ylimethyl}amine,

In a 30 L reaction vessel, N-benzyl[(2R)-3,4-dihydro-2H-chromen-2-
yllmethanamine hydrobromide (2173 g, 6.5 moles, 1.0 eq.) was suspended in 11.4 L

formic acid. The suspension was cooled to 16°C, then bromine (1071 g, 6.7 moles, 1.03
eq.) was added over a 60 minutes, maintaining the reaction temperature between 15
and 16°C. After 70 minutes, a HPLC probe indicated the reaction to be complete. To
the reaction mixture was then added 15.6 L water (temperature increased to 21°C). The
light reaction mixture was then stirred for 30 minutes at room temperature, then the
product was filtered and washed with 3.9 L water. The 3.14 kg of light gray moist
product was then suspended in 9.75 L dichloromethane. To this suspension was added
13 L 1M NaHCOs. Foaming ensued and the suspension became a bi-phasic solution.
The aqueous phase was separated (14.5 L; pH=8) and the organic phase was washed
with 6.5 L water. The phases were separated and the organic phase evaporated at
45°C to yield 1820 g of N-benzyl-N-{[(2R)-6-bromo-3,4-dihydro-2H-chromen-2-
yllmethyl}amine.

Example 218
Preparation of 4-bromo-N~(2-pyrimidinyl)benzene-sulfonamide

N/
0\\ /p /j
S‘N/t\N
H

S
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A mixture of 4-bromobenzene sulfonyl chloride (3.0 g, 11.74 mmol) and 2-
aminopyrimidine (1.17 g, 12.3 mmol, 1.05 eq} in anhydrous pyridine (23 mL) was stirred
at 50°C for 17 hours. The reaction was quenched with 2N aqueous hydrochloric acid
(100 mL) and the resultant reaction mixture was extracted with ethy! acetate (2 x
150mL). The combined organic layers were washed with water (1 x 100mL) and brine (1
x 100mL.), dried (Na,S0Oy), filtered, and evaporated under reduced pressure.
Recrystallization from ethyl acstate — dichloromethane gave the desired product as a
white solid (2.95 g, 80%). LC-MS (ES MH* = 314/316); TLC (R; = 0.42, 75% ethyl
acetate — hexane).

Using the procedure outline in Example 208 and the appropriate amine and
sulfonyt chloride, the following sulfonamides were prepared.

JP 2004-532227 A 2004.10.21
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Table 9.
No. No. Structure

Ni=
.08 ) M
219 :/S‘N&K/F 226 o 1L
Bi

0 0 Hy
220 N 227 °«~S»,0 /Q/E
; o
A o
Br

-
: oo -
e} B "
//N
223 /@/ W 230 Br 0 ne
Br H

224 "f'f©/ 231 B