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[ mmEHCHTS I NMR (CDCl3) & 1.38 (4, J=6.9Hz, 3H), 2.94 (s,
[

“1H), 3.92 (s, 3H), 4.90 (m, 1H), 5.08 (d, J=8.6Hz, 1H), 7.05-7.52 (m, 3H) »20 mestx
"= w45 'H NMR (CDCls) & 1.55 (d, J=6.9Hz, 3H), 2.94 (s, 1H), 4.80 (m, 1H), 5.46
[

[ (d, J=3.0Hz), 7.05-7.52 (m, 3H).
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Oooogaod .
: ' NMR (CDCl3) 8 2.42 (s,

[ —
[ 3H), 2.52 (m, 4H), 2.62 (t, J=7.1Hz, 2H), 3.75 (m, 4H), 3.90 (s, 3H), 4.42 (¢, J=7.1Hz,

C2H), 6.17 (s, 1H), 6.55 (d, J=7.8 Hz, 1H), 6.90 (dd, J=T7.8, 8.0Hz, 1H), 7.10 ,
I: .

 J=8.0Hz, 1H).
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" (m, 2H), 3.55(m, 2H), 4.05 (m, 5H), 4.32 (m, 2H), 5.15 (m, 2H), 6.75 (d, }=7.8Hz,
E 1H), 7.15 (dd, J=7.8, 8.0Hz, 1H), 7.85 (d, J=8.0Hz,1H).
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" 1H), 7.00 (dd, J=7.8, 8.0Hz, 1H), 7.65 (d, J=8.0Hz, 1H).
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[ 3H), 3.89 (s, 3H), 3.92 (s, 3H), 6.63 (d, J=7.9Hz, 1H), 7.12 (dd, J=7.9, 8.0Hz, 1H),

E 7.66 (d, 1=8.0Hz, 1H), 8.84 (s, 1H).

Ooooooao

Doooo

0000000000000 O0000O0O0000

ooooo

>z

: [ >~cH,
Nx N

[ H

[ /0

rH3C

O

e T e e e e O o O o A
e T e e e e e O o A
Oo0oDooOoOOoOO0Oo0o0OQ
e T e e e e o O o A
e T e e e e O o O o A
e e O e O o s s R
o e e T O o O A
o e e T O o O s A
o e e T O o O o A
o e T O o A o R
o e e T O o O o R
o e e T O o O o A
o e e T O o O s R
o e e T O o O s A
o e T e O o A o R
o e e T O o O o R
o e e T O o O o R
o e e T e O o O s R
o e e T O o O o A
o e T O o A o A
o e T O o O o R
o e e T O e O o A
o e e T e O e O s R
o e e T O o O s R
o e e T O o O o A
o e e T T o O o R
o e e T O e O o R
o e e e O e O A
o e e T O o O o A
o e e T O o O o A
o e T O o O o R
o e e T O o O o R
o e e T O e O s A
o e e T O o O o A
o e e T O o O o A

I O o R o R
o O o R o R
e O e O o A
e O o O o R
e O o R o A

JP 2004-502642 A 2004.

.29

10

20

30

40

50



Ck
o

-
&

Oooooooogdg
Ooooooogd
OOoooooogd
OoOooooood
Oooooooogod
Oooooooogodg
Ooooooogd
OOoooooogd

OoOooOooo®@®

Ooooooooogogog
OOooooooogoQgg
O 0o 4dooooaog
OooooooooOodg
OoooooooogoQgog

OoooooooooDoooooooooao
Ooooooog?o

oo oo oooo0 o oo ooo o0 oo oooogodg
e e e e [ [
O
O
O
O

e e e e e [ [
e s e e e e [
oo oooooo oo oooo o oooooogodg

=]
Z 2

&
A
Z

'
Q

O
O
O
O
O

OoooooooQgooQgQd
OoooooogoQgogooQg
OoooooogQgogooQg
Oo0oooooggogog
OoooooooOooOgoo
OooooooogooQoogoo
OoooooogQgogooQg
OoooooogQgogooQg
Oo0oooooggogog
OoooooooOooOoo
OooooooogoQooOoo
OoooooogQgogooQg
Oooo0Ox ooogogogaog
OoDoUoooooag

e e e e Y e Y e O e O Y o A
e e Y Y e O O Y o A
oo o0 0ooooogao

Ooooooooooogao
Ooooooooogooogao

OoooooooOoogoo

[}

O O

OooooooogoQgg
OOooooooogogg

Oo0ooOoooogaod

[ |

0O O

Oooooooogod
Oooooooogod
Oooooooogd
OOoooooogd
OO0Dooooogd
OoOoo0oo0oooao

Oo0o0Oooogood
Oo0o00Oooogood
Ooo0Ooooogood
Ooo0OQg X ooooadd
ODOooodo=Tr oogodgd

(64)

Ooooobooood
Oooobooood
Oo0o0ooOoboooaod
Ooo0ooOo0Ooooaoo
OO0 ootdoooo
Oooo0ooogoog
OoooOoboooaod

OoDoU0ooooogodg
OoDoU0ooooogodg
OoDo0oooood
OoDoO0Ooooood
Ooob0ooooogd

O 0Ooo0oooo
OO x Oooo
O o0 ooao
oo ooaog
Oobooo
O o0 ooo
O ob0Oooao
Oob0Oooao
O o0 ooo

OoooUoooood
OoDoUoooood
OoDoUooooodg
OoDoUoooooag
DOoDoUoooooag

JP 2004-502642 A 2004.1.29

Oobooao
OobOooo
Oob0Oooo
Oob0Oooao
O o0 ooo
Ooobooao
OobOooo
Oob0Oooo
O o0 ooao
O o0 ooao

OoooUdoe oo
OooUoooog
OooUoooog
OoooUdoe oog
OooUoooog
OooUdoooog
OooUdoooog
OooUoooog
OoooUdoooTE
OooUooog
OooUdoooog
OooUdoooog
OooUoooaog

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

gbooobdoxDoad
oooooooooao
gooobooboab
gooboooboaoobodahb
oooooooooao

10

20

30

40

50



Ooo0ooooooo o0 oo oooOo0 oo oDoDooo0o oo oDoooo0ooooodg

O
O

O
O

O
O

OOoo0ooooao
OOoo0ooooao
OO0Oo0ooooao
OO0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooao
OOoo0ooooao
O O0Ooo0ooooao
OO0Ooo0ooO0oo0ooao
OOoo0oo0oooao
OOoo0ooooao
OOoo0ooooao
O Ooo0ooooao
OO0Oo0oo0oo0ooao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
O Ooo0ooooao
O O0Oo0gooao
O 0Ooo0ooOooao
O 0Ooo0oooao
O Ooo0oooo
O Oooooao
O O0Oo0gooao

T e Y Y Y O e O s O s [
Do ooOooOoOo0OO0OoOoogo-g
T Y Y Y O e O s s A
e e Y Y Y e O e O s O s [
OoooOXxoo0Oooogd
OoooO0Oooooogd
OoooO0Oooooogd
DOooo0Oooooog™g
DOoDoobooooogdg
Do ooO0Oooooogd
OoooO0Oooooogd
ODoooO0Oooooogd
Oooo0Oooooog-g
DoDoobooooogg
O oooO0Oooooogd
OoooO0Oooooogd
OoooO0Ooooood
Doooo0Oooooogd
ODooootbooooogad
oDooDoobooooogg

OoooooogogoaoQg
OooooogogoQg
Oooooogogdg
Ooooooooogoad
OooooooQogoQgQd
OoooooogogoaoQg
OooooogogoaoQg
Oooooogogodg
OoOooooooogoad
Oooo0oooOgooQgaQg
OoooooogogooQg
OooooogogaoQg
Oooooogogodg
OoOooooooOoand
OooooooQgoQgad
OooooooQgogoQg
OooooogogaoQg
Oooooogogog
OO0 ooooogogdg
OooooooOogao
OooooooQgoQgaog
OooooogoQgaoQg
OooooogogaoQg
Oooooogogodg
Oooooooogoogod

OoOooooooQojoooDooDoo0 oo oDooo oo oo oooooooDoDoDooooooooodg
e s e e ey e e |
[ s e s e e e ) e ) e A |
A s e e e s e e s ) e s e e A |
Oooooocoo|ooooooo0o oo oDoooo oo oDooooooDoDoooooooooood

Oo0Ooo0oooao
OoOoo0oooaoo
OoOoo0oooao
O 0Oo0oooo
O0Ooo0oo0ooao
O0Ooo0o0ooao
OoOoo0oooaoo
OoOoo0oooao
O0Ooo0oooo
O0Oo0oo0ooao
Oo0Ooo0ooao
OoOoo0ooaoo
OoOoo0oooao
OOoo0oooao
O0Oo0oo0ooao
I o A
Oo0Ooo0oooaoo
OoOoo0oooo
OOoo0oooao
OO0Oo0oo0ooo
O0Ooo0oo0ooao
OoOoo0oooaoo
OoOoo0oooo
OoOoo0oooo
OO0Oo0oo0ooo
O0Ooo0oo0ooao
O0Ooo0oooao
OoOoo0oooaoo
OoOoo0oooo
O0Oo0oooo
O0Oo0Oo0ooao
O0Ooo0ooaoo
OoOoo0oooaoo
OoOoo0oooao
O0Oo0oooo

O

O
O
O
O
O
O
O

O
O
O
O
O

]

(65)

O
(]

co oo U0oooooao
ODoooO0oooood
ODoooOO0Ooooood
ODooOo0O0Doooood™d
DOoDoobooooogg
ODoooO0oooood
OoODooQgXooooogod
ocoooPoooooao

JP 2004-502642 A 2004.

uod

O

O

0

ugoooaooboadd

O

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

O

o000 OgooOoooo
OoooooogoQgaoQg
OooooogogaoQg
Oooooogogaog
Oooooooogoad
OooooooQgogoaQd
OoooooogogoaoQg
OooooogogoaoQg

O

O

O

O

O

.29

O O0Oo0ooooao

b, obooboobooboboobooboobooboobooobobobooboodnn

oooooao
ooogoao

10

20

30

40



(66) JP 2004-502642 A 2004.1.29

[ £ 2
[ —
E EHEE | BE &M% S
[ sl (M+H)/
[ HPLC
[ REFRFR
[ ()
: B&U
[ &H
[
[ N FEYJY )2
[ ~H ? -1-2-@-ENFRY L]}
: LB TFN]-TH-A 2 F—N -3-
[ 5 ANAREHE R
[ 1, © <
| L
f 18 FSN | N-[[6- A pFS -2- A F ) 453.291
I (R F XD )
[ ~GH, . 4.44
[ TH=~A k=
[ © o -3-A ] AR ]-L- (A)
H PIZNTFISI=

[ )@[%:H, AFLIZFN
[ Hach
[
[
[ HE
[ 19 E5 |N-L[6- 4 hEo 2-xF-1- | 48036/
[ [2-(4-EARY =)L) ZFNL 1~ o4 (A
: o TH—1 2 F—L 2.94 (A)
[ ' 3-4 0N 1 ALERZL 1L

° SR I R,
[ H fed
: ne® A AFILIATA
[
[
[ e
[
L
000000

ooogao

10

20

30

40



(67) JP 2004-502642 A 2004.1.29

[
cf 20 SR Al Ay st 480.33/
~1-[2-4-FAFEY N
[ I%»lﬂk{yﬁ—w%- 3.09 (A)
: ANTANLEZN -~ _
o t CH, TIZAFSZUAFLIRAFL
[ H
[ "y
[ %
M
[
[ o
| TR e
)-1-(6- S
[ -mrmprEal-i- 94 (A)
: 0 4 (- FNRYZL) TFL ]
[ WO ~tH-f 2 K —JL -3~
: S AARFHE K
[ He 0 a
[ G
[ ]
; 22 FIN | T A RFL 2 AFL N 503.3/
[ [(19)-1- (G- # FIL -2~ 3.19 (A)
[ o /‘1 FARH SN T
[ L TFN]-1-[2-4-FAKRY =)
: B, TFNT - of v F—p -3~
e LA 3R
: \ A RES S K
: @
[
23 54 N([-E Foxs -3 | 46349
[ S-[2- G- EAAY ZIL) 273 (A)
[ TFA oA 2 F= 3= 1} &
[ o N ALKEZINIA-T7TZAT7S5 2
[ NH U
[ N—cn,
[ N
[ nqc'o é
: :
[ -
: 24 NoA &S NA[[7- A b - | 509.50/
[ Me 2- 4 F p -1-[2-(4- 3.15 (A)
[ 0 NG EAKRY L )TFL [-TH-
[ NS A2 F—b =3~ A LA AAR=L]
b N-AFN-L-Tz=pAFI
[ N
[ MeD \
N
[ )
[ (8]
U
0oooO0Do

gooag

10

20

30

40



(68)

JP 2004-502642 A 2004.1.29

[
[ 25 8 N-{[2,7- o AF 1 462.6/
. -1-[2-4-FNFY =) .
[ oy I~ lZF L1 = -3-1 L] 3.14.(A)
: 4 o AR ]-L-Jz=Z0T>5=
[ N AFLIZATI
[ MeQ \
N
[ &OB
[ —
[ 26 R YR 2036
_ s N
; [AS)-1-@3-AFN-1,2,4- 2.50 (A)
[ ° =0 TFHOT =N -5-AI)
[ oo )-TFI=NULITFN]-1-[2-
D—en, G-ELKRYZL)IFIL]
: “TH-A 2 K= -3-
[ Py ANLREHZ R
he
[ D
[
E 27 35 N_[[1_){9:)|/—5—(/\0:/3;)|, ) 333.2/
[ ~GH, Txo) -1 k= 2.77 (A)
-1 N AR 1-L-
E ° FIZIWTSZUAFLIATI
H
[ | "'/‘“ X
[
[ ¢
[ D
[
L W aEn N12- - 406.24/
[ AFATTZWITFLI-[2- | 330 B)
: ° @-ELKY=L) TFL]
[ N ~TH- 4 > F—p -3-
[ ) N_— ALRFH = K
[ )
[ C:‘
[
: 29 E % LAzt d 462.24/
ELFRIYZ=ZIL) TFIL]-N-
[ QN_Q = | 2F5rsry—n | 282(B)
: Ha A-AN)TIZN]AFN]
[ H “TH-o ¥ K=l -3~
[ ANLRELHIE
[ C)
[

O
gooogooad
ooogao

10

20

30

40



(69) JP 2004-502642 A 2004.1.29

[ 30 7N 2-AF N -1-[2-(4- 393.26/
[ _ ENLRYZL) ZFIL]-N-
: o [2-2-EYTZ) TFNL] 1.41 (B)
-1H- A > F—jL -3-
: { " ANARFHEF
[ Hy
[
[
: [:j
[
[ 31 S50 NL[7- # Fxs -2-AFpn-1- | 480.5/
Q (2-4-FELFRVZNL) ZFNL]
: FH-A 2 F—JL-3-1 ] 3.10(A)
[ o ‘;\(’\cm ALKR=ZNI-D-Zz=ZNFTS=
[ Y AFILTAFN
H
[ \ H,
[ HG O
[
: (]
[ —
[ 32 rEIE[EZ-x b —2—;%:;}:»—1]— 480.5/
“U-ELRY=L)IFL
[ F1H- A 2 F—JL =3- 1 )L ] 3.10(A)
[ o w, HALRZN]-D-Tz=n
[ N T3V AFLIRATI
[ \ "
[ He —©
[
[ [Zj
[
: 33 ¥ V-2 b 2270 495.6/
-1-[2-{4-FELFRY =)
[ IFLI-H-142F— 2.66 (A)
[ . -, | “FAnIThnf=n]
[ L-FOLUAFALIZFL
f .o &
[ H,¢ —P
[ ~
[ ®
; 34 P S| N-[[7-A FFS -2-2F 0 464.6/
[ -1-[2-4-ENLFRY =)
[ o “oH, IFL]-H-12F—0 2.72 (A)
[ i I V% =y |
: { " L-AFf= o AFLIZATL
Hgy
[ HE©
[
[ (:j
[
0
Ooo0ooooao

oooao

10

20

30

40



(70) JP 2004-502642 A 2004.1.29

35

N-[[7~ & B -2- AF
-t-[2-4-'NRY =0
IFn]-H-4 2 F—nr

“3-A R ThHE o ]-3-AFL
- AFLTIATA

446.7
3.12(A)

36

H
H
-~

N2 [[7- 2 by -2-2F0-1-
[2-4-EARY )T FIL]-1H
A K= =3- 1]
ALRZLT-NN-CAFRL

WA DT ZWNTFSZ s FER

493.4
2.97 (A)

37

H
H

A\
@)
SN0
o s
\ H
£ k‘

70
5
“LH,
0
E)

N

N-[[7- 24 bFFi -2 AF N
~t-[2-d-ELFBY =)
ZF]-H-14 k=1
“-a ]l Ao ]-L-
TrzNFTIL0-
DAFLTFLIATN

422.8
3.61(A)

38

N

N-[[7- A R 2 -2- A F N
-1-[2-G-enfmy =)
IFAL]-H-14 K=
e T I | B el D B
TS
IFLIAFIL

494 .4
3.28 (A)

39

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

% N
&

(IS)-N-[1-{E FaxL AF0)-
2-TINNTFN]-2-AFH
-1-2-@-ENLFRY /) TFN]
=1H- of 2 R U -3
ANEXRY R

422.31
2.60 (A)

L
oooooao
ooogao

10

20

30

40



(71) JP 2004-502642 A 2004.1.29

40

N-[[2- A F -1-[2-
d-ERYyZIL)TFL]-
-4 2 F=-3-1 1

ANFR NPT AT
AFLTRTFN

450.38
297 (A)

41

1,23 4-F 3 FDO-1-
[[2- 2 F N -1-[2-(4-
EARYZN) TFL]
“H-q 2 F—i-3-1 1]
Arf=iixs/ U

404.40
3.07 (A)

42

N-[[7- A RS -2-AF0
Y [ 2 {4 B AR )
TFN]-tH-»1 b — -3
AN THILEZNL ]~
ZIZITFS=
AFLITIFN

480.39
3.05(A)

43

T-A b -2-AF L -1-
[2- {4~ ENLHY =1L )
IZFN]-N-(1,33-FYLFNL
—EVOn 2211 ~T8
=2= A ) =1 of L Bl -3
ALERFXHEF

455.51
3.80 (A)

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

T-AbXL -2-AFN-3-
N-d-AFNL2z0)
IFL]-1-[2-{4-FEAFRY L)
TFN]-TH-o 2 F—il -3~

pal B e -

4374
3.26 (A)

O
oooooao
ooogao

10

20

30

40



(72) JP 2004-502642 A 2004.1.29
[
i 45 N | N-U-[2-@-EARY=) 4363
IFN]-H-1 38— A
[ 3o A ] A NARZI L (A
N ' AFLIATN
[
: [t \};
: ~
[ Q :|
[
Qe A F =1~ [2- (4~
[ ELRY =) TFL] 3.60 (A)
[ o M- 2 F=JL -3~ 1L ]
B H.G BRI -2 TF 5
. Xy n, AFNLITZAFN
[
[
: i
[
b1 47 g (O8)-0-[[[7- # +¥3-2- 486.5
= AF g ~1-[2-(4-
; O-Me EALRYZL) TFII-TH- 3.00 (A)
: NE Y AU B -3 L]
[ ANLE= NI TR/ ]-
N -FATzTONE
[ I AFLIXFI
[ N
: (0
N T L% b 5 A7 480.6
-1-[2-4d-ELR) =4
[ TFL 167 i1 = kg | 208 (A)
: o O-e AT AR I
[ NH B Tz IWTFSZ
[ N, N
[ Ma0
[ !
[ )
[ - 4665
| # FIM N7 A kR [
[ ENLFY L) IFNL]-1H- {A)
o CH, AUET—=-3-1 1]
[ 3 ANLAZLT-L-
[ i TIZ ATz
¥ AFRLTIZEN
[
P
[ HE j
[ o
[
0
oooooo

ooooao

10

20

30

40



(73) JP 2004-502642 A 2004.1.29

1= & -1-[2- (4~
ELARY ) TFL]-
-(1,3,3- R AFLELTD
2.2 ~F8 -2 A ) -1H
- LHE = -3

Pl % s s

440.6
(A)

N[ [0 A b S w2 {4
EMARY ) TFN]-1H-
A WwBT = -3-1 1]
ANA=N ]-R-

T2 R 3 F (amphetamide)

422.5
(A)

(oS)-0-[[[7- # ¥ -2
AFRL-1-[2-14-

EAFRY DL TFN]-1H-
A Bl =3~ S ]
ALKRZN]T R/ 1-2-
FFYV =T B
AFLIATFNL

487.2
2.44 (A)

T- A REL 2= AFN-N-[18)
A @ AFN)-F TV
-V IZALFR]-1-[2-14-
EAARY L) IFNI-H-
A K= -3-ANIAREH Ik
BEUT-A XL -2-AFHN-
N-[ (831~ A F )~
FESYUINL)

-V ATFA]-1-[2-4-
ENARY L) TFA]-H-
A= -3-hALBEEXHE F
(1:1iEs4)

503.6
(A)

N-[[7- A X3 ~1-[2- (4~
EARYZL) ZFAT-H
v W Bl =3~ A L ]
ApAm g ]-L-
PIZNTIZAFN
TRAF M

465.6
(A)

[

(™50

[

[

[

[

[

[

[

[ 51

[

[

[

[

[

[ —

: 52 N{/’?{ 3N
- by

[ I

[ { M

[ H,c ~® "

[

: .

[ 53 3N

[ o1,

[ . 8{’:}‘

[ H

i we? O

[ (LP

[

[

[

[

[ 54

[ o

[ R v

[ SN

: N Ay

[ MeQ \N

g »

a

ogooooad

ooooao

10

20

30

40



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

O

(74) JP 2004-502642
. 430.5
35 ” N-[[7- A 33 -1-[2-(4-
Q EAARY =) TFRLI-TH-
° A ET=IL-3-a 1] (A)
AREZN]-1-F2F0L
D TR
SR
6
56 7- A b FL -1-[2-(4- 439
ELRY 2N ) TFN N (A)
o 1,3,3-FUAFLES SO
N»}; [2. 211 ~FH 2 2= 4 JL)
~tH- oA > K= -3~
N AIREHEF
N
H3C'0 <,
Co
374.41
57 - AT -1-[2-{4-
< EARYZLS TFL] 3.28 (A)
o N N-(1,3,3- FY AF
SR ELom2.2.1]~T5y
R ~2~ 4 o )-1H-E 00— ~
Ly -AINKXHE F
M
-
. 370.28
58 (@ ;12,5;;;&9'-2;»«-[{1&)} ]
w AF 2 T I ZNIFN 64 (A
O “1-[2-U-EARY =) 264(A)
H ¥ l-1H-EFo—n -3-
S ARRFS S F
N
)
D
55 (25 527 —1;{2—] 414.26
- TFIL
IQ L1 EO— 10 ~3- 1 L] 249 (A)
0 o ALBZLI-L-Tr o TS
N "o AFLIRAFN
I R \CHQ,
N
N
»
Ooooooao

googao

A 2004.1.29

10

20

30

40



(75) JP 2004-502642 A 2004.1.29

[ —-
(60 2 AFN LRI 4 0 35631
w2 DL I ITF N ]-1-[2~
: 0 G-ELRU=A) TFA] | 2464)
[ N SIH-Eo—A -3-ALEFH I F
[ | S
[ NL‘\
[ N
[ <
o s N-[[5-TFn -2-AFL-1- | 42829
[ [2-(-FARY=ZAD TFIT | g Ay
[ “H-Eg—n -3-1 0] .
O n=co ;M ANLRZN -7z ZNT7T5=Y
[ H AFLLZFN
[ T
N
[ (-
[ N
: D
: 52 N-[ -[2?3 A3 1= [2- §4»~ 400.28
[ TR =) TFI
[ FIH-ED— -3- 4 0] 248 (A)
ANLENLIA-Tz=oNTFTS5=
[ AFLITAFIL
o N CO Me
[ H
[ T
N
[ —
[ N
: -
: 63 22 A% A1) -1+ @ 504.35
[ Fu 1,2, 4-
: oy A FrRSTU g sqn) | 10W)
D e -z iLzFN]-1-12-
[ 7 A-ELRUZA)TFN]-
: ' H-EO—)L -3 h L RF4 3 R
[ N
: >
87.30
E 64 VL0220 3
IFNL]-H-o ZHE S~ 33 (A
[ oM A AW T ANEZN]-L- 2.33(A)
o ° TEIZAFSZUAFN
[ NH B TAF N
Ny
[ (I
[ N
[ N
: o
L
Ooooooo

ogoogano

10

20

30

40



(76)

OoooUooooog
OoooUooooog

JP 2004-502642 A 2004.1.29

oad

[
65 ¥ N(-@-7x/s%oTFn) | 3942
“H-1 28— A4-1)L]
. ALK ]-Ll-2 =75 =24 2.87(B)
: o OCH; AFLTAFNL
E %LNHO
[ [
[ %
[ 0
| |0
[
N —s FS5U MLA-RUFL -1 35 U—pf 34429
: ) AR T g
PIZNTIZAFLIATIL| 2

[ OCH,
[ Q
: N ©
: 3

N
[
[
: CH,
[
0
0ooooo
slislslisls
0000000000000 000000000000000000000000000
ooooooo
Ooooo
[
[
[
[HZN —N
NG
L N
0000000000000 000000000000000000000000
0000000000000 000000000000
0000000000000 000000000000000000000000
0000000000000 00000000000000000000000
0000000000000 000000000000000000000000
0000000000000 000000000000000000000000
0000000000000 00000000000000000000000
0000000000000 00000x00000000000000000
0000000000000 000000000000000000000000
0000000000000 00000000000000000000000
0000000000000 000000000000000000000000
0000000000000 000000000000
Ooo0oo0
0000000000000 000000000000000000000000
sfisNsRsls Rl Rsls
0000000000000 000000000000000000000000000
0000000000000 0000000000000000 00000000000

10

20

30

50



Ooooooodg
Ooooooodg
OOoooooodg
O -0oooooodg
OOooooood

L B e B |

ooooo T

OoOooOoooo4o0oooooo oD ooDoDoooUo0oooDooooggooao

oo oooooogoe
OooODoooo4dodooooooo oo oDoDoooUoooDoDooggooao

OoIOoocooooooooogogoo®®

5
Z
1%

A

Z

OO0 oo ooo4dodoooooogoggogoao
Ooooooooooooooogooao
Ooooooooooooooogooao

OooI@Ooooooogooodg
OoonooooooooOooOonOod

I [y |

O

O oOooo
O Oooo
O 0Ooo
O 0ooo
O O0ooo
OO x O

Q
&

O

O
O
O
O
O
O
O

O
O

O0Ooo0oooao

OoOoooooao
OOoooooao
OOo0ooooao
OOoo0oo0oo0ooao
OoOoo0ooooaoo
OoOoo0ooooao
OO0Ooo0ooooao
O 0Oo0ooooao

OoooooQgdg

O Oooo

Oooooogogdg

O Oooo

Oo0oooogogdg

O 0Ooogo

OooOoo0ooooOodg

O 0Oooo

Oooo0oooQgdg

O 0Oooo

Oo0oooooQgdg

O Oooo

(77) JP 2004-502642 A 2004.1.29

Uxbogouobooboouobdoobd obooooboooboadaob
ooooooooboooooogoooooooboooooooao
gbooboooogoboobooboobooobooboobaodnb
gooao

ooooooobooOooocooooooobDboooo

0O Ooooogo
OoOoo0oo0oo0ooao
Oo0Ooo0ooooao
OOoooooao
O O0OoOooooao
OOo0ooooao
OoOoo0oo0oo0ooao
OoOoo0ooooaoo
O 0OooQgoooo
O Ooogooo
O O0OoQgogoao
O 0Ooo0oooao
O 0OooOoooo
O 0OooQgoooo
O Ooogooo
OO oQgogoao
O 0Oo0oo0ooao
Iy |
I [ |
[ Y |
O Ooogogog
I [y |
I [ [y |
I [ |
I [ O |
O Ooogogog

O

O

Oooooogogogdg
Oooooogogdg
OooOoo0ooooOgodg
OooooooQgdg
OOoooos

OOoooooao
OO0Oo0ooooao
O O0OoO0ooooao
OOoo0oo0oo0ooao
OoOoo0ooooaoo
OOoooooao
OOoo0ooooao
O O0Oo0ooooao
OOoo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooao
OOoo0ooooao
O O0Oo0ooooao
OO0Ooo0oo0oo0ooao
o0 OooOoooao
OOoo0ooooao
O 0Ooo0oooao

O 0Oo0oooo

O0Ooo0oo0oo0oao

OOoo0oooao

O Ooo0oooo

O 0Ooo0oooao

O 0Oo0oooao

gbooboooobooboobooboobooboobaodab
oooooooOoocooooooooobooooooooao
goboobooboogbooobooboobobobooboobonb

goboobooboobooab
gbooboooooodado
oooooooboooobano
gboboobooobooooaoaab

gooobooboboano
ugbooobooboboobooadhb
oooooooboboOoooogao
goooobaoao

O Oood

ugboooboooooboobooboao

10

20

30

40



Fﬁﬁﬁ
2=

Oo0oImooooooooooao
OO0 oImOooooooooooao
OO0 oImoooogogoooooao
OO0 ogiImoooogog4gogoooooao
Ooo0ooomoooooooooooao

L e T e T e R |

0O — —

OoooocoooooooooooDoooogoogooao
Ooooooo0ooooooooooDoooogogoQgogoaog
Oo0oooooo0ooooooo4ogoooDooooggogoao
OOo0o0oooo4dUoooDooo4dUooDoooogogogaog

O 0Oooo
O 0Oooo
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 0Ooo
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

-

N

S
Z

Z
H

Ooooooood
Oooooooodg
Oooooood
Ooooooogod
OOoooooogod
OoOooooood
Oooooooodg

Ooooooooodg

Ooooooooogoooao

O

oo ooooooQgodg

O
O

Oo0oooooogogodg

O 0Ooo0oooo
O Ooo0oooao
O O0Oo0gooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O Ooo0oooo
O O0Oo0gooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O Ooo0oooo
O Ooo0gooo
O 0Oo0oooao
O 0Ooo0oo0ooao
O Ooo0oooo
O Ooo0oooo
O Ooo0oooao
O O0Oo0gooao
O 0Ooo0ooOooao
O 0Ooo0oooao
O Ooo0oooo
O Oooooao

Oo0oooooogogdg

OO0 oooooogogg
OoOoooooooOod
OoooooooogoOog
Ooo0oooooogoogog
Oo0oooooogogdg
OO0 ooooooggdg
OoOoooooooOod
OoOoooooooQodg
oo ooooooQgodg
OO0 oooooogdg
OO0 oooooogdg

.CH,
HN Y

EXU

%Z_—
Z o

oo 0OooOoooo
Ooooooogod
Ooooooogod
OoOooooood
Oooooooodg
Ooooooood
Oooooood
Ooooooogod
O O0Oo0OooOoooao
OoOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
O Ooo0ooooao

O

O
O
O
O
O
O
O
O
O
O
O

(78)

Oooco0ooogoo

O
O
O
O

Oooooooodg

OO0 ooooooQgdg

oo oooooogdg

JP 2004-502642 A 2004.1.29

O Ooo0ooooao
O 0O0o0OooOoooao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
O Ooo0ooooao
O O0Oo0ooooao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
OOoo0ooooao
O 0Oo0ooooao
OO0Ooo0oo0oo0ooao
OOoo0oo0oooao
OOoooooao
OOoo0ooooao
O O0Oo0ooooao

ooooooooboooooooao
gboooboooboogoboobobooboao

oooooooboooooboao
gooooooooooooao

O o0ood

[}

O
OOoooooao

OOoooooao
OOoo0ooooao
O O0Ooogoooao
O O0OoOooooao
OOoooooao
OOoo0ooooao
OO0OooOooooao
OO0Oo0ooooao
O O0Oo0ooooao
OOoooooao
OOoooooao
OOoooooao
OOoo0ooooao
O O0Oo0ooooao

O

O 0OoOooo
O 0Ooo0ooOoao
O 0Ooo0ooo
O oOoooo
O 0Ooooo
O 0OooOooo
O 0Oo0ooOoo
O x OO0
O0ooao
O 0ooao
O U ooo

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

10

20

30

40

50



OO0 oImOooooo0 oo oooooooDoooQgogoQg
OO0 oiODooooo0 oo oooooooooogogoaoQg
OO ooooo0ooDooogogooDoDooogogaoQg
e 1 e e e ) e s s Y [ |
OoooOooooo0ooDooooooooooogoogao

OCoooogC T T T T T T T
Ooooooooooooooggog

Oooooooooooooggg
Oo0DoOooDooog4gogoooooggdg

Oooooooogogogoo®
o

OOo0oooooooooooooao
OooooooooooooogoQgg

Oo0oooogQgg

[}

Ooooooooooooooooooodg

O

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

Oooooooog

O Ooo0ooo
O Ooogooo
O O0Oo0gogo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O Ooogooo
O O0Oogoog
O 0Ooo0ooo

OOoo0ooooog
O0Ooo0ooooaog
OO0Ooo0ooooog
OOoo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooaog
OOoo0ooooaog
OO0Oo0ooooaog
OOoo0oo0oo0ooao
OoOoo0ooooao
O0Ooo0ooooaoo
OOoooooaog
OOoooooaog
OO0Oo0ooooog
O O0OoO0ooOos

O oo oooog

OOoo0ooooaog
Ooooooggdg

O 0O0ooooog

Ooooooooo

OooooooQdgadg

Oooooooo

Oo0oooogoQgdg
OooooogQgdg

Ooooooog

O oo oooog

Oo0ooooggg

OO0 ogooooog
O 0O x Ooo
Oobooo
O obOooo
Oob0Oooao
O o0 ooao

Ooooooggdg

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

OooOooooodgadg

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

Oo0oooogoQgdg

Oo0oooogQgdg

Oo0oooogoQgdg

Ooooooggdg

(79)

O 0ooog
O 0ooao
O 0ooao
O 0Oooao
O 0Oooao
O 0dooo
O 0ooao
O 0Oooao
O 0Oooao
O 0Oooao
O 0Oooo
O 0ooao
OO0 oOooo
O 0ooao
O0Oooao
O O0OOgogeo
O 0Oooo
O 0ooao
O 0ooao
O 0Oooao
O 0Oooo

OoOo0ooogoood

O

Ooo0oooogoQgdg

O 0Ooo0oooao
O Ooo0oooao
OOoo0ooogoao
O Oo0ooogoao
O 0Ooo0oo0oo0oao

Oo0oooogQgdg

Oo0oooogoQgg

Oooooogogdg

OoOo0oooogoood

OoooooQdgdg

O 0Ooo0ooo
O 0Ooogoo
O Ooogogo
O 0Ooogogog
O 0Oo0ooo
O 0Ooo0gooo
O 0Ooogooo
O Ooogogoog
O 0Ooogogog
O 0Ooo0ooo
O o0Ooo0ooo
O 0Ooo0gooo
O 0Ooogogoo
O 0Ooogogog

Oo0oooogoQgdg

JP 2004-502642 A 2004.1.

Oo0oooogoQgg

OoOoooooggdg

Oo0oooogogdg

O
O
O
O
O
O
O

Ooooooodgdg

Oo0oooogoQgg

Oo0oooogQgg

OooooogQgg

Ooooooggdg
OoOoOo0ooood
Oo0oo0oood
OooOoooos.

29

O
O
O

ooag
ogagad

O

OoOoo0ooood
OoOooooogod

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 s e R e e e ey s e s e Y o A |

O
O
O

O
O
O

Oooooooo0ooooooo00 oo oDooo oo oo oooo0ooooDoDoDooo0oooDoDoooogooooao

O OO

OoOoooooo0oooooo o0 oo oooooDoDoDoooo0oooDoDooogogooQ

OoOoo0oooaoo
OoOoo0oooao
O 0Oo0oooo
O0Ooo0oo0ooao
O0Ooo0o0ooao
OoOoo0oooaoo
OoOoo0oooao
O0Ooo0oooo
O0Oo0oo0ooao
Oo0Ooo0ooao
OoOoo0ooaoo
OoOoo0oooao
OOoo0oooao
O0Oo0oo0ooao
I o A
Oo0Ooo0oooaoo
OoOoo0oooo
OOoo0oooao
OO0Oo0oo0ooo
O0Ooo0oo0ooao
OoOoo0oooaoo
OoOoo0oooo
OoOoo0oooo
OO0Oo0oo0ooo
O0Ooo0oo0ooao
O0Ooo0oooao
OoOoo0oooaoo
O 0Oooo

O 0Oooo

O 0Oooo

O o0Oooo

O o0Oooo

O 0Oooo

O 0Oooo

OoOoo0oood
OoOoo0oooaoo
OoOoo0oooao
O 0Oo0oooo
O0Ooo0oo0ooao
O0Ooo0o0ooao
OoOoo0oooaoo
OoOoo0oooao
O0Ooo0oooo
O0Oo0oo0ooao
Oo0Ooo0ooao
OoOoo0ooaoo
OoOoo0oooao
OOoo0oooao
O0Oo0oo0ooao
I o A
Oo0Ooo0oooaoo
OoOoo0oooo
OOoo0oooao
OO0Oo0oo0ooo
O0Ooo0oo0ooao
OoOoo0oooaoo
OoOoo0oooo
OoOoo0oooo
OO0Oo0oo0ooo
O0Ooo0oo0ooao
O0Ooo0oooao
OoOoo0oooaoo
OoOoo0oooo
O0Oo0oooo
O0Oo0Oo0ooao
O o0Oooo

O o0Oooo

O 0Oooo

O 0Oooo

O OooOooo
O Ooooo
O OoOooo
O Ooo0ooOoo
O Ooo0ooo
O Ooooo
O Ooooo
O Ooo0ooo
O 0Ooo0ooo
O Ooo0ooOoo
O Ooo0ooo
O Ooooo
O OooOooo
O 0Ooo0ooOoo
O Ooo0ooOoo
O Ooooo
O Ooooo
O Ooooo
O OoOgoo
O 0Ooo0ooOoo
O Ooo0ooo
O Ooooo
O Ooooo
O OoOooo

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

OoOoo0oooaoo
OoOoo0oooao
O 0Oo0oooo
O0Ooo0oo0ooao
O0Ooo0o0ooao
OoOoo0oooaoo
OoOoo0oooao
O0Ooo0oooo
O0Oo0oo0ooao
Oo0Ooo0ooao
OoOoo0ooaoo
OoOoo0oooao
OOoo0oooao
O0Oo0oo0ooao
I o A
Oo0Ooo0oooaoo
OoOoo0oooo
OOoo0oooao
OO0Oo0oo0ooo
O0Ooo0oo0ooao
OoOoo0oooaoo
OoOoo0oooo
OoOoo0oooo
OO0Oo0oo0ooo
O0Ooo0oo0ooao
O0Ooo0oooao
OoOoo0oooaoo
OoOoo0oooo
O0Oo0oooo
O0Oo0Oo0ooao

Oooooood
Ooooooogod
OOoooooogod
OoOooooood
Oooooooodg
Oooooooodg
Ooooooogod
OOoooooogod
OoOoooOooood
Oooooooodg
Ooooooood
Ooooooogodg
Ooooooogod
OoOoooOooood
Ooooooood
Ooooooood
Oooooooogodg
Ooooooogod
OOo0Dooooogod

O 0Ooo0ooOooao
O 0Ooo0oooao
O Ooo0oooo
O Oooooao
O O0Oo0gooao
O 0Ooo0oo0ooao

OOoo0ooooao
OOoo0ooooao
OO0Oo0ooooao

O0Ooo0oo0ooao
O0Ooo0o0ooao
OoOoo0oooaoo
OoOoo0oooao
O0Ooo0oooo
O0Oo0oo0ooao
Oo0Ooo0ooao
OoOoo0ooaoo
OoOoo0oooao
OOoo0oooao
O0Oo0oo0ooao

(80)

O

O O0ooo

[}

(]

OoOoo0oooaoo
OoOoo0oooao
O 0Ooo0oooao
O0Oo0oooo

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

Oo0Ooo0oo0ooao
OoOoo0oooao
OoOoo0oooao
OOoo0oooao
O0Oo0oooo
O0Ooo0oo0ooao
OoOoo0oooao
OoOoo0oooaoo
OOoo0oooao
O O0Oo0oooo
O0Oo0oo0ooao
OoOoo0Oooao
OoOoo0oooaoo
OoOoo0oooao
O 0Oooo

JP 2004-502642 A 2004.

gbooooado

O O0ooo

O 0Oooo

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

O Oooo

O Oooo

O Ooogo

O O0ooo
O 0Oooo

O Ooo0ooo
O Ooooo
O Ooooo
O OoOooo

O 0Oooo

O Oooo

.29

O Ooogo

10

20

30

40

50



(81) JP 2004-502642 A 2004.1.29

A |
O@;| o4

gboobooboobooobooboobao
uoboooboobodooboobooboonb
oooooooobooooooooooao
goooboobobobogobooboonn
ugbobooboobooboobooboond
oooooooobobobouogg0ooooonob 10
O

OoooooooQgo|iooo
OoooooogoQgoiooao
OoooooogQgogo|iooao
Ooooo<*® »go
o OO OO0COO0Oo0OoOoOooi;Eod
Ooo0oo0oooogao
Oooooooogoog|g
OOoooooogog|g
OOooooood
OoOooooood
Oooooooodg
Oooooooodg
Oooooood
OOooooood
OoOoooOooood
Ooooooood
Oooooooodg
Ooooooodg
O O0Ooo0ooooao
O OoOgoo
O OoOooo

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

L 20
googbad
goodgan



(82) JP 2004-502642 A 2004.1.29

= 3

]
E e Es

fLahs

T—4
MS (M+H")

72

(3R)-2.3- Y Fa -5- A F N -3-4-
ENRYZLAFNLI-N-(2, 2,6, 6-
FhIAFALLIONFLIL) EDD
[1.2,3-71-1, 4-Ro JFH42-6-
ALBFHIF

454.39

73

N-IL(3R)-2,3- ¥ & Foa -5- A Fjb -3-
A-ENRIZNAFIL) BB (1,2,
3 F 1A AR TG XD -G ]
AR ]A-TZ TSI
AFILLRATFN

478.33

74

N-[[GR)-2,3-LE FDO -5- A F)l -3
A-ELKRYZNAFALEDD], 2 3-
Fl-1, 4R JAF P D61 ]
AR IA-FOLUAFNTIRFIL

494 .31

75

@BR-N-[2-4-F2/ Dz ) TFNL]-
2, 3- b F -5 AF A -3-4-
ERYZAAFL)EDQ[1L2,3-T]
-1, 4~ R ey

-G~ LA FHE K

435.29

76

BR-N-2,2-LAFns O 0F 0 ) -
2,3~ Fo-b-A 5L -3-4-
EARYZALAFLIEFOO1.2.3-F]
BRI o S
-f-hNREHE K

412.31

77

——NH

CHy

(BR)-2,3-Ck Fo -5- A F L N-[2-
AFL-1-(1-AFNLITFIL) TOENL]
=3-d-EABY L AFL) EFEO T,
2.3-F1-1,4- Ry -6
ALELHEF

414.32

78

HzG  CHs
HaG

0—CHg

N-T[{3R) -2, 3-UE FLi-5-AF N

-3~ {4~ FERFY AT ) FD
1.2, F 11 AR yFdxa0
“F- AT hALBEIILI-3-AFI -

L/ AFALTAFA

444.32

79

—m —m ~—m A @ @ @ @ @ @ @ @ @ @ ™@ ™@ ™@ & & & & & /& /& /s, /s /&, /e, o/ /e /e /e /e /e /e e /e e e e

(BR) -2, 3~k FO -5~ A FIJL -3~ (4~
R A F L) -N-(, 3,3

FUAFLES O[22 1] AT 52
-2-4f0) oo (1,2 3-F]1-1,4-
Aty Sy -6- AR E B

452.37

L
oooooao

googogoan

ugbooobdoobooboobooboobooboooboobobooboobooobooboboao

oooooooooooooooooao

googao

10

20

30

40



L T e T e T e T e T e T e T e R

(83)

JP 2004-502642 A 2004.1.29

)
o
O
Do0o0ooo
0oooo
[ B =__
iyl -NR;R2 E&Mm% T3
L EE MS (M+H")
“| 8o N-[[(39)-2,3- UL KO -6- A F )L -| 478.34
[ -U-ENLFRYZNAFL) EDOD
: o-crs [ [1,2,3-F 1-1,4- R JH 4T -6
Y FT1- - R JyFxyoy
[ v ~6-1N]
[ ALVRZN]-L-ZZ LTS
[ AFILIRATIN
HaC e 4.3
¥ ke (39-2.3- 5k ko 5 273 | P47
[ b ot | U-EARYZLAFIL)N-02,2,
[ - 6 6-FRIAFLLIOAFLI)
EFoo[l1,23-F1-1,4-
[ AUVTFZFHOL
[ 6-hNRFYFI R
[
| 82 (38)-2,3- Uk KO -5- 2 F . -3- | 237
C N A-ELRYVZNAFN)-N-(1,3,
N F-RUAFAELSDO[2.2.1]
[ ~TRL-2-40) 001,23
[ TI-L4-RoJdFxHo0  -6-
: ANLRFHE B
[
Dooooo
Doooao
0000000000000 000000000000000000000000000
0000000000000 00000000000000000000000oooao
0000000000000 0000000000000000
0oooo

)

\
ol
~__
=0
Z

goooboobobooboboobobooobooboboobooboooboboDbDao
gboobooboboobobobooboogdan

ooooao

10

20

30

40

50



?O
4

d

=

,_,
u o

[

O 0OooOgooo
O Ooogoo
[ Y
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooogoo
O Ooogoo
O O0OoQgogog
O 0Oo0ooo
O 0Ooo0ooo
O 0Ooogooo
O Ooogoo
O OooQgoaog
Y [ Y
O 0Ooo0ooo
O 0Ooo0gooo
O Ooogoo
O Ooogoog
O O0OoQgogog
O 0Ooo0ooo
O 0Ooooo
O 0Ooogoo
O Ooogoog
O O0Oogogaog
O 0Ooo0gooo
O 0Ooo0ooo
O 0OooOooo
O Ooogoog
I [ Y

O
O
O
O

OooooooQgogoao
O

oo o oooooogodg
OO0 o0 oooooogodg
OO0 o0 oooooogodg
OO0 oo ooooogdg
oo ooooooodg

/
§=o
=

o]

gat

Dﬁﬁﬁﬁ
)

OoooooogoQgg
Oooooooggg
OO0 oooooggg
OoooooooQgodg

O
O
O

OooooooooQgooao
O

Ooooooooooooano
OooDoooooooooaog
OoDooDoogogogooooaog
OO0 oDoDoogog4gogooooaog
Oo0ooooooooooao

O

log
X

C— - =

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

I Y o

O
O
O
O

O
O
O

Ooooooooooooodg
O

Oooooooooooooogodg
OooDooooooooooogdg
Oooooooooooooogod
OO0 oDoDooogog4gogoooooogod
Ooooooooooooood

(84) JP 2004-502642 A 2004.1.29

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

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

[ B |
O Oooo
O Oooo

[ O R |
O 0ooo
O 0ooo
O Oooo
O Oooo
O Oooo
O 0O oo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0Oooo
O 0Oooo
O Oooo
O Oooo
O oOooo
O 0o oo
O 0Oooo
O 0Oooo
O Oooo
O Oooo
O 0Oooo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O Oooo

]

0

oooooooobooooooooooooboobooooooooao
goooboobobooboboogobooboobooobobDbao
ubooboobobouobdobobouobooboooobooboboad
ooooooobooobooooooooooobooooooooooao

O 0Oo0ooo

Oooo0oooQogogoao
OooooooQgogoao
OoooooQgogoao
OooooogogaoQg
OO0 oooogoQgogaog
Oooo0oooQgogoao
OooooooQgogoao
OoooooQgogoao
OooooogQgogaoQg
OO0 oooogoQgogaog
OooooooOgogoao
OoooooQgogoo
OoooooQgogoao
OooooogoQgogaoQg
OO0 ooooggogaog
Oooo0oooOoogoao
OooooooQgogoao
OoooooQgogoao
OooooogQgogoaoQg
OooooogQgogaog
Oooo0oooOooOgoao
OooooooQgogoao
OoooooQgogoao
OO0 x oogogogaog
Do oUooooog

[ |
[ |
O d
O d
[ |
[ |
[ |
O O
O d
O d
[ |
[ |
O O
O d
O d
[ |
[ |
O O
O d
O d
[ |
[ |
[ |
O d
O d
[ |
[ |
[ |
O d
O d



L B e B |

&

O

oo oooooooQgogoo-g
oo ooooooogogoog
OO0 oooooogogog
OO0 oo oDooogogogodg
Oooooooooogoogo-g

O — — — =™

OO0 oo ooooo0 oo oooo o0 oo oooogoQgo-g

2

OO0 oo oDooo4o0 oo oooo Qo0 ooDoooggo-g
OO0 oo oODooo4o0 oo ooooo Qoo oDoooggog

T

OoOooOoooooooooooooooooogooodg

oo oI@omoooo o0 oo oooo o0 oo oooogogo-g

OooooooogogoQg

Ooooooooooooooogoooog

O

O 0Ooo0oooo
O Ooo0oooao
O O0Oo0gooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O Ooo0oooo
O O0Oo0gooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O Ooo0oooo
O Ooo0gooo
O 0Oo0oooao
O 0Ooo0oo0ooao
O Ooo0oooo
O Ooo0oooo
O Ooo0oooao

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

OooooooogoQgdg
OooooogoQgdg
OO0 oooogogdg
Oooooooogogd
OooooooogoQgdg
OoooooogQgo-g
OoooooogQgdg
Ooooooggdg
OoOoooooogodoad
OooooooogoQodg
OoooooogoQgdg
OooooooogQgdg
Ooooooggdg
Oo0Dooooogogdg
OooooooogoQgodg
OooooooogQg™g
Oooooooogh?o

oo ooooogooQgog
OO0 ooooogogogdg
OO0 ooooogogg
OoooooooOodg
OoooooooQgodg
oo ooooogooQgodg
Ooooooogoogdg
OO0 ooooogogdg
OoooooooOodg
Ooooooooodg
oo ooooogooQgodg
oo ooooogoogg
OO0 ooooogoogdg
OO0 oooooogdg
Ooooooooodg
oo ooooooQgdg
oo ooooogooQgg
Ooooooogogdg
OO0 ooooogoogdg
Ooooooooodg
oo ooooooQgodg
Ooo0oooooogg
Ooooooogogg
OO0 ooooogogg
Ooooooooodg
O 0Ooo0oooao

O 0Ooo0oooao

O 0Ooogoooao

%

O
O
O

(85)

|

O

O

Ooooooggg
OO0 ooooogogdg
OooooooogooQgd
OooooooogoQgdg
Ooooooogogdg
Ooooooggdg
Oooooogogdg
OooooooogooQgd
OooooooogooQgdg

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

JP 2004-502642 A 2004.

O
O
O
O
O
O
O
O
O

O
O
O
OJ
O
O
O
O
O

Oooooooog

OOoooooog

O oo oooog

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

Oooooooo

Ooooooog

Oooooooog

O oo oooog

.29

O Oo0ogooooog

10

20

30

40



L T e T e T e T e T e T e Y s T e, R e B |

0

N
N
o

NH

@

(86) JP 2004-502642 A 2004.1.29

ooooooooooooooooooboobooooooooboobOobooooooooao

O
Ooo0oooao
ooooao

[ o, /

[ E ©

[ L]

o0 "

O
Oo0ooOooOoon0oao
Oo0O0oooOooaoano
ooooodooan
Oo0o0oooOoa
Ooo0O0oooOooaoan
ooooodoodn
Oo0ooOooao

[ %y—-on

[ F B

[ N

[ A 8

[ N

- Q

L
Oo0oooDoOoonboao
Ooo0dO0oooOooaoan
Oo0ooOooOoon0oao
Oo0O0oooOooaoano
oo0ooooad
Oo0o0ooo0oo0oo0on0oan
Ooo0O0oooOooaoan
ooo
Ooo0o0oooOoa
Oooooao

O
O
O
O
O
O

O 0o oo
O 0Ooogoo
O Ooogo
O 0o oo
I Y [

O
O
O

ooooooobooooocoooooooboDboooboo
oooooooobooooooooooooboboooo

goooboboooboobooboooboobonb
u

oooooooboboooocooooooobDbooo
oooooooobooooooooooobDbooboo
ooooooobooooocoooooooboDboooboo

goooboboooboobooboooboobonb

10

20

30

40



(87) JP 2004-502642 A 2004.1.29

N

[
[ £ 5
[
[ SRS | HBE iteY4 &: ;)I")!
[ =
: = HPLC
[ ﬁ%ﬁfﬁﬁ
: (573)
[ BEU
: i
[ 85 % N-[[6- 48 -7~ 2 FXi-2- 2 F 1L ‘3‘9;’5'2;
[ NszMe “1-02-@-ER0U 24 ) T ]-1H- 254
: Y A -3 L] ALEZA I
E by TIZATIZV AFLIRFL
: Q
L 86 . 350.3/
o ?Ha 5_ ?)LTG _?_){ F#-‘f/—ﬁ. Z_i/}( ?)L 089 (B)
[ . N “1-[2-4-ERY )b ) TFAL J-H- ¥
[ jglg; A2 F—J-3-ANRXHE F
[ -0 8
i ¢
[
[ 472.47
&7 U lsopto s by xEn -1 3.22 (A)
[ ) 1 - U-EARY =) TEATN[AS, |
[ i 2813, 3- b AFLEL2O 2. 2.1]
N ANTHR D e ]-TH- A 2 F— ) -3-
[ ¢ AARFH 2 F
[ ¢
: 88 @D 5- 24D -T- * k¥ N-(2- 442.3/
[ hof ARFL Do) -2 AF N~ 2.63(A)
: A 1-[2-(4-FJHRYZA) TFI]
N -4 F—L-3-Anfxds K
[ o0
M-
[ Q}
[ 89 . 432.3/
Be 2040 =1 A B FHTe P AT N
E ° g Q-AF ALY OAFHZ )12 [2-U- | 1.63(B)
[ has™ EARY =) TFL]-TH-A D F=1
X 3 ANRFG I R
[ O 2
: Q
: () g% N-O-TFADz=n)-5-204m-7- | 4403/
[ O A R¥ -2-AF N -1-[2-4- 1.52 (B)
[
[
[
[

» ELRYZIL)
0 () IFL]-H-1 2 F— -3~
N AARXHEF
&
U
000000

goodgan

10

20

30

40



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

(88)

JP 2004-502642 A 2004.1.29

U

99 1-[[5- A4 D -T-2 b 223 | 4525
% -1-[2-G-F'NLRY =0 ) TF L ]-1H- 2.08 (A)
3 A K =3 A ] AR ]
3 § -1,2,3 4 FrIEFOX/ Y
&o
100 ,\Q’ S-TAT T-A REFL 2-AFH 474.4/
A -N-[ (1R, 28, 5R) -5- A F 1. -2-(1- 1.88 (B)
s AFLITFNL) LoO~TH L]
Ly “A-[2-U-FNARY D) TFN -
o 2 H-o 2 F—L-3-hALEFHEF
2
101 Q@ 5- DAL T- A k¥ -2 4803
o Sy AFL-1-[2-U-EARY Z) 2.28(A)
[ TFL]-N-[{18, 29 -2-
g o 7aN L FN]
< “IHe A 2 P fb -3
(«D) ANARFHFIF
102 . 3923
. S5-I 0 -T-A FES -2-AF N N-
. &" [R-1-A2FATOEN I-1-[2- - 1.24 (B)
[ ELARYDNL) ZFL -T2 F—p
Iy HANREY I F
103 N-[[5-# 00 -7-A k%245, | 5143
. “A-[2- 4~ BNHRY L) TFN -1 | 3.35 (A)
o A2 Kl =3- L] AR ]-L-
c.@% TIZATIZUAFLIATFL
104 >@ 5}— 7o m1 —gz— ;24%9%23 ) 488.4/
o T FN-1-[2-A-FEAKRY L
o T 1-N-( (1S, 25)-1. 3. 3 4.00(A)
» FUAFAELSD[2.2.1]
A AR -2- A N ]-1H- ‘
A F—=R-3-h L ExHE P
Q
105 SN 157 -UA RS2 AF -1 484.4/
A -EAARY ) TF N ]-N-[ {15, 2.46 (A)
B 25)-1,3,3-FUAFRLEL D [2.2.
1ATR w2 o o Tt A o F =l
o “-ANREHFEF
(
106 510.3/
N-[[5, T-SA FXS -2- A F L -1- 3.79 (A)
N [2-(4-EARY= L) TF) ]-1H-
y A F=-3-f]ANEL]-
-2 AFTS o AFILTRATIL
¢
9
oooooao

ooogan

10

20

30

40



(89) JP 2004-502642 A 2004.1.29

CT 107 >®\ 7“#/259};»1[2 @4- | 468.4/
[ N LAY TFUI-N-[(1S,28) -1, | 3.52 (A)
[ { 33-FUAFALELSDO[2.2,1]

Ly ANTR 2= ]-TH-1 =)L
: A - ANRFHEF
[ H
[ £0
| 108 -4 D T-A FFS 2-AFN 486.4/
[ -1-[3-d-FENFKY =)L) TOEL] 3.34 (A)

o -N-[(15,28)-1,3,3- FUAFALE LS DO
[ F { 2.2 11~F5 2 -2-4 L 1-H-1 > F—1
[ ' “-ANLREHEI K 10

N
[ Q
[ @)
(
goobooogano
DO00o0oao
gooboobuooboobtbooboobuooobboobbobbboUoboUobouUobboo
gooooobooboobtbooboobuoobboobbobbooboobooboboo
000000000000 00000000000
goobgoao
[ 20
(
[ A

NH
[
[ L N
O N
[‘\/Kl
: N
-
[ 0
g
gooooobootbogobtboobgoobuooboobbobboobooboobno 30
0o0o0oo
Q

( Q
[ »!
NN N
[ H
g
0000000000000 000000000000000000000000000
gooboobuoobboobboobgygU0bgg0bb0obbobboDbbooboobo o
gooooobooboobtbooboobuoobboobbobboobooboobbo
000000x00000000000000000000000000000000O0
gooboobuooboobtbooboobuooobboobbobbboUoboUobouUobboo 40
gooooobooboobtbooboobuoobboobbobbooboobooboboo
0000000000000 000000000000000000000000000
goobooboonn
000000
gooboboobuoobtoobtbooboUobuoUobtoobbuooDboUobUoUoboUobboo
goboobuooboobbooboobuooboao
0o0o0oo



O
a}

O - — — =
O
;Z‘J
o Zz

I

Oooooooogoogoooao
Oooooooogoogooao
Oooooooogoogooao
OO0 ooDooogogooao
OOoooooooogooao

jE-
)

[ T e T e R |

O

OoooooooogoQog
OoooooooogoQgog
Oooooooogogg
OO0 ooooogogg
OooooooooOodg

e
Q
Z\
zﬁzlo
ro

VAR

O Oooo
O 0Ooogo
O 0ooo

oo ooooooQgodg
oo ooooogoogog
O O0ooo

O o0ood
O oOood

0S0,CH;

[ I |

oo ooooooQgodg oo ooooogooe

O 0Oooo

O O

Oooooooog

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

O 0OooQgoooo
O OooQgooo
O O0OoQgogoao
O 0OooO0oo0ooao
O 0oo0goooo
O 0OooQoooo
O Ooogooo
O Ooogogoao
O 0Oo0oo0ooao
O 0Ooo0oooo
O 0Ooo0gooo
O Ooogoooo
O Ooogooao
OO oQgogoao
O 0Ooo0gooao
O 0Ooo0oooo
O 0OooQgoooo
O Ooogooo
OO oQgogoao

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

O Oooo

O oo oooog

O Oooo

O Ooogo x ooodg

O 0Ooogo

OoOoootdooao

O 0Oooo

Ooootdooao

O 0Oooo

OoooUooaog

O Oooo

O o0ooUooaog

O Oooo

O o0ooUooaog

O Ooogoo

OoOoootdooao

O 0ooo

Ooootdooao

O 0Oooo

OoooUooao

O Oooo

O o0ooUooaog

O Oooo

O o0DooUooaog

O Oooo

(90)

OO0 o0ooQg0dooao
Ooootdooao

O

O

O o0ood

O 0Oooo

OoOooodooao

O Oooo

O o0ooUooaog

O Oooo

O o0DooUooaog

O Oooo

OO0 o0ooOg0dooao
Ooootdooao

O

O

O Oood

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 0Oooo

OoOooodooao

O Oooo

JP 2004-502642 A 2004.1.29

Oo0ooUooaog

O Oooo

Ooo0Oooo
OooOoO0Oooo
OooUdooaog
Ooodooaog
Oooo0Oooao
Oooo0Oooao
Ooo0Oooo

O Oooo

O 0Ooogo

O 0ooo

O Oooo

O Oooo

O Oooo

O Oooo

gooaao
ooogoogao
googao
x Oooano
ooogao
gooagao
ooooao

ooogoogao

O Ooooo
O OooOooo

O 0ooo
O 0Oooo
O Oooo
O Oooo
O Oooo

10

20

30

40



L e T e T e T

o]

e
'

e}

=
=

)

5

4

o]

Y
p—

(91) JP 2004-502642 A 2004.1.29

O

U
0000000000000 D0D00000D000000000000000000000a0
00000 0000000000000 D0DO0D0000O0DO00O0D0Do0DoODO0O0Oo0DoDoDoOOO
000O0O00000DO0O0000D0DO0O00D0D0DDODO0O0O0O0DDODO0OO0O0D0DDODOOOoOOoDDDODOOO
0000000000000 D0O0DO0000DD0DO0,000,000000000DO00000¢0
000o00D0000D000000DO0000D0DD0D0000DD0DO0O0O0O0Do0DoOO0OoOoDoDooOOoan
0ooDo0o0ODO0OoOooooao
Ooooooo
0000000000000 0O0DO0000DD0DO00O0D0DDODO0OO0O0D0DoDoOOOoOOoDoDoODOoOOan
0000000000000 D0D00000D000000000000000000000a0
0000000000000 0D0DO0oO0O0o0DoDooooao
000O0O00000DO0O0000D0DO0O00D0D0DDODO0O0O0O0DDODO0OO0O0D0DDODOOOoOOoDDDODOOO
0000000000000 000000O0000D0O000000a0
oooooo
oooooao
0000000000000 00D0000D0D0D0000Do0DO0000Do0DoO0o0o0DoDoDoOon
0000000000000 0O0DO0000DD0DO00O0D0DDODO0OO0O0D0DoDoOOOoOOoDoDoODOoOOan
ooooooao
ooooo
[ 0
[ N
[ O N 0

A
[
[ N
o
[ 0
000O0O00000DO0O0000D0DO0O00D0D0DDODO0O0O0O0DDODO0OO0O0D0DDODOOOoOOoDDDODOOO
0oo0Do0o0DO0O0O0ooooaQg
oooooo
oooooao
0000000000000 00D0000D0D0D0000Do0DO0000Do0DoO0o0o0DoDoDoOon
000O000000O0000D0DO0DO00O0D0DO0DO0O0O0D0DO0DO0OO0O0D0DOoDoOOoOOoOooOaGDo
ooooao
[
[
[
[ 0, CO.Me
: H
[ \
L 0
[
[
[
[

10

20

30

40

50



O oOooo
O Oooo
O 0Ooo
O 0ooo
O O0ooo

OO0 ooooojogooooo
OO0 ooooojogoooo
OO0 ooooojogogoooo
OO0 oo oDoojogogooao
oo ooooooQgooOoooo

ooooo0oDoooooo0oooot T T T oot T T T
e e e O e e e e e O o o e s [ o R
e e e O e e e e e o O o e s s R

OooOooooooooogogood
OooOoooboooboooboooOoadd

OoooooooOooooao

O0Ooo0oooo

)

oooooao
gobooooao
ugoaodg

Oooooooogdg
Ooooooogd
OOoooooogd
OoOooooood
Oooooooogod
Oooooooogodg
Ooooooogd
OOoooooogd
OoOooooood
Ooooooood
Oooooooogd
Ooooooogod
OOoooooogd
O0o0Dooooogd
Ooooooood
Oooooooogod
Oooooooogd
OOoooooogd
OOo0Dooooogd
OoOooooood
Oooooooogod
Oooooooogod
OOoooooogd

oo o0ooooooooooooo

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

O0Ooo0oooao

O 0Oo0oooao

O0Oo0oo0oo0oao

O0Ooo0oooao

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

O0Ooo0oooo

O0Ooo0oooao

O0Ooo0Ooooog

O 0Ooo0ooo
O 0Ooo0ooOoo
O Ooo0ooo

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

(92)

O
O
O
O
O
O
O
O

|

[

JP 2004-502642 A 2004.

O
O
O
O
O
O
O
O
O
O
O

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

O
O
O
O
O
O
O
O
O
O
O

O
O

.29

oooooooooan

10

20

30

40



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

(93) JP 2004-502642 A 2004.1.29

O

O3N

(RiERA) OgN (BiEHB)

z

4
\}lYo
=
/ z,
I

) —
s
),

N
\_/z
¢

a

O O
[ |

OoooO0Ooooao
OoooO0Ooooao
OooO0Ooooao
OoooUdooogg
OooO0Ooooao
OooO0Ooooao
Ooob0oo

OooO0Ooooao
OoooUdooogg
O oot ooB

OooO0Ooooao
OoooO0Ooooao
OooO0Ooooao
Oooboooao
OoooUdooogg
OooO0Ooooao
OoooO0Ooooao
OooO0Ooooao
Oooboooao
Ooob0Ooooao
OooO0Ooooao
OoooO0Ooooao
OoooO0Ooooao
OooO0Ooooao
Ooob0Ooooao
OooO0Ooooao
OoooO0Ooooao
OoooO0Ooooao
OooO0Ooooao
Ooob0Ooooao
OooO0Ooooao
OoooO0Ooooao
OoooO0Ooooao
OooO0Ooooao

ooooooooooooool
Oooooooooooogdg
OooIoOooooooooogdg
OO0 oDIomoooooooooogd
Ooooooooono x ooogod

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

oOooooooooo X

OooDoooooboooao

O/

=z
T

\
(@]
IZ -

goooboboooboobooboooboobonb
U gboobobooboooobooboobad
goooooboOooooooooobobobooobad

Ooooooogoo

OooooooQogooooao
OoooooogogQgooooaog
OO0 oooogog4Qgooooaog
OOoo0ooooooooooao
OoooOoooOoooooaoo
OoooOoooogooooaoo
Ooooooog4Qgooooao
OO0 oooogog4Qgooooaog
OOo0oo0oOoooOoooooao
Ooooooooooooaoo
OoooOooooQoooooaoo
OooooooogQgg
OoooooogQgg
OO0 ooooogogdg
OooooooogoQgodg
OooooooogogoQgdg
OooooooogoQgdg
OoooooogoQgg
oo oooooggdg
OooooooogoQgodg
OooooooogooQgdg
OooooooogoQgg
OoooooogoQgg
OoDoooooggg
OoooooooOodg
OooooooogQgdg
OooooooogoQgg
OoooooogoQgg
oo oooooggg
OoooooooQgodg
OooooooogooQgodg
OooooooogQgg
OooooooogoQgg
Oooooooggg

OoooooogoQgogo?®®

OooooooooDoooogogooooao
oo ooooogogoooooooggg
O Qoo oooaogh?o
OojooooooooooooogoQgodg
OojooooooooooooogoQgg



L T e T e T e T e T e T e T e R

c)/

NH
|\
N
0
]

oo0o0oooooooao
gooooooooao
Ooo00oo0oo0ooooOoao
goooooooooao
doooooooao
Ooo0oOoooad
go0o0oodoogdan
gooooooooao
Oooooao
goooaoaad
Ooo0oooao

(94) JP 2004-502642 A 2004.1.29

obooobooboboooboboooboobooooobobDbao
ooooooobooooooouooooooobooocoooooooao
goooboobobooboboogobooboboogoboboDboao
uobooobooboobooboobobooboobooooobooboboad

ooooooobooobooooooooooobooooooooooao

10

20



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

502642 A 2004.1.29

10

20

30

40

(95) JP 2004-
#=6
l & ) T
?’WJ HHE L& T PLC
= EREEE (5
B &4
115 O T-A R E L 0= A F g -1-[2- | 4523/
% fin Q-0 ) TFA - | 383 (A)
[(15.28)-1, 3,3~ F U AF N
Ly Evon[2.21]~TH -2~
o0 AN]-H-A 2 F—p -3-
D N s -
116 >@\ A MHL--(2-A RF | 3992
s TFNI-2-AFL-N-[(S, | 472(A)
{ 28)-1,3,3- R AF N -
» ESoa2.21]~AT8w-
P -4 W 1-1H-o W F—jL -3-
b Al e =3 ,
117 T b b3 e A F H ] 432.3/
G-EUS=L-AFNL)- |408(A)
N-[ (1S, 29)-1,3.3- F U A F A
' -ELooR21I~T8 Y
o \\@ ~Z= A N 11~ oA 2 B Jl -3~
L., HLREHE B
118 >®\ T= A B & =2- 4 F L -1-[3- | 468.3/
- A-FENRY =) Tatfi] | 3.87(A)
-N-[ (1S, 28)-1, 3, 3-
[ FUAFALELSD[2.2.1)
P ‘\k ANTR L =2- AL ]-1H- k
N A= -3 AABRXHE R
Lo
119 Ny 1-[2-(CAFATEL) 412.4/
Bt J:*‘Hb]fT-)‘ ki -2- 3.79 (A)
AF N -H-E (1S, 2801, 8, 3-
FUAFLES D[22 1]
g ~TFR 2oL ]-1H- ;
e A2 F=-3-hREXHI K
120 0N T4 RF L -0- AF L -1-[2- | 4384
fir (-Foys=n)xFnL1-N|382(4)
4 ~[(15,28)-1.3.3- FYU A FiL
‘ ES2D (2211 ~F 80 -2-
Y %’”%’;ﬁ'f:ﬁ_”"&
0 HWARFHZ
121 N NN-STFN 7= 3 b F 3 -2 4544
o AFN-3-[11(18,28)-1.3,3- [ 451(A)
{ FUAFL-ELSD2.2.1]
L NTRL 24 L] TE/]
e AR ]-H-1 2 F=)L
(N\ ~~FRFFEF
122 >®\ 7~ A kL ~1-[{d-A % | 46153/
Y DI AFLT--AFN | 4.35(A)
. N-[ (18, 28)-1,3,3- U A5
3 -PLan 2.2 11~F%
ﬂ 2= A o 1-1H-+ 2 F— -3-
- o ALEEHIE
oooooan

goodgano



—m —m ~—m A @ @ @ @ @ @ @ @ @ @ ™@ ™@ ™@ & & & & & /& /& /s, /s /&, /e, o/ /e /e /e /e /e /e e /e e e e

(96)

JP 2004-502642 A 2004.1.29

123 451.4/
Y -2~ OAE LT FL)
Yt AL - AFA N | 25(B)
3 [(15.25) -1,3.3- FYAFL
Y Eoo[221]~T4% 0 -2-
- A J=1H-o 2 R = -3~
ANKFHE R
124 SO0 1-[2-[EX (1-AFATFN) | 9685
FE/ITFN]-T-4 h¥ | 3.86(A)
{ -2 A F U -N-[ (18, 28)-1,3, 3~
Ly FUAFAELYD[2.2.1]
ey, ?:’”i.‘/—Z—?:r;l;]—m—# .
R B N R B DI S
<
125 S 1-(2-T h¥LTFR)-T- | 4133
A AREL - A FN N 4.82 (A)
[(18.25)-1,3,3- F Y A F
Ly Eroo2211~748
A0 w2 A o Tl o o B gl -
by -AARFHE R
126 T A bES -2 AF L -1-[3- | 489.4/
CEEVIEFENE 2 5.22(A)
,%A;Q FOE R IN-[ (1S, 28)-1,3, 3
¥ ShYAFAELY T [2.2.1]
-~ { ATR Y -2-4 N ]-TH-
] A F=L i
k@ -3-HANAEREXHI
127 SN -4 bEL - AFn o= 4253
Xyt [(FFSEFD-2-T3z) | 474(A)
| AF N I-N-[ (18,281, 3, 3-
. FUAFLELSD[2.2.1]
0 \@ TR -2 ]-TH- \
oA 2 F—L -3~ REH T F
128 SO\ - A AL D= AF g, -1-[2- | 4524/
" H-AFA-2-E0U D) [ 392(A)
TFNI-N-[(18,28)-1,3,3-
' FOAFLES YD [2.2.1]
P ANTB 2= L ]-TH-
&/ A F—-3-hiREydz K
129 e} T b2 -2- A F L -1-(2- | 4614/
% T/ ELIFNLN[(18, | 5.04(A)
@ 29)-1,3,3- FUAF L
Evom221iads s -2-
- \@ AW T-H-A W B gt -3
ALRFHIF
130 >®\ -4 bEL -2 AF N -1 [ 4814/
= [%g;ﬁﬁajllj “EERS U2 387 (A)
h -N-{ (18, 28)-1, 3, 3-
B FUAFAESD[2,2.1]
N5 =21 L ]-1H-
@ A K= -3-hNREH3 K
L
Oo0o00O0O0
goooaoad
0 e e e e A O A B N A O
0000000000000 000000000000000000000000000
goooooooao
googad

10

20

30

40



HN
-\O ;}
N
-
L
gooaoad

googao
goodgan

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

[ e T e T e Y e R e |

O O
O O

oo ooooooood

Oooooogog?
Ooooooogogoogog
OO0 oooooggogdg

\ooooooogeoe

a}

ZTNZ, o

— = /= o/ /o
4

G

O

Do oooooooooo b
e e O e O e e e e O o O o A

o e e O e O e e e e O o O o B
e e e e A o R o R
e e O e o e e e o A o =

OoOoo0oooaoo
OoOoo0oooao
O 0Oo0oooo
O0Ooo0oo0ooao
O0Ooo0o0ooao
OoOoo0oooaoo

Oooooogogoos
OoOoo0oooao

Zi,

@] N
H
N

7))

JP 2004-502642 A 2004.1.29

ooooooooooooooooooboooooooooboDboOoooooan
oooooooao

OoooooooQgdg

O

O Ooo0oo0ooao
O Oooooao
O O0Oo0gooao
I [

O
O
O
O
O
O

O Ooo0ooo
O Ooogooo
O OoOgoao
O O0Ooo0ooao
O 0Ooo0ooo

O

O 0Ooo0ooOooao

O 0Ooo0oo0ooao
O OoOgoo

O x OO0
O 0Oooo
O0Oooo
O 0ooao

O

O O0Oo0gooao
O 0Oo0ooOooao

Oooogeo

O
O

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

O O

O o oo
Oooog
O ooog
O ooog
O oo o

O 0Ooo0oooao
O Ooo0oooo
O Ooo0gooo
O O0Oo0oooao

O 0Ooo0ooOooao

O
|

O o oo
Oooog
Oooog
Oooog
O oo o

O Ooo0ooOooao
O Ooo0oooao
O Ooo0oooo
O O0Oo0gooao

O 0Ooo0ooOooao

Oo oo
O o oo
O o oo
OO oo
O Ogoog
O o oo
Oo oo

O

O 0Ooo0ooOooao

O Ooo0ooOooao
O Ooo0oooao

O 0Ooo0ooo
O 0OoOooao
O 0OooOooao
O Ooo0ooo
O Ooooo
O 0Ooooo
O 0OoOooOoao
O 0OooOooOoao
O Ooo0ooao
O Ooo0ooo
O 0Ooooo

O o oo
s s [
s [ s [
O o oo
Oo oo

Oooog
Oooog
Oooog

10

20

30

40

50



(98) JP 2004-502642 A 2004.1.29

0000000000000 D0O000D0O0000O0
000000
ODo0Do0o0oooooan
0000000000000 D000000000000000000000000000A0
O
Oooooo
00000
[ # 7
[ =
|| L&m% T4
[ %ﬁgﬁi (M+H)YHPLC
[ REFRE ()
[ BEU
[ &4
[ @ F2-(A-EARY L TFIL] 44741
x S5 (RUFAFEL-N-[{(15,29) | 376 (A)
[ 132 -1,33-FYAFLESSD
[ Y [2.2.11~TF 82 -2-4 N ]-1H-
: N ; ESYV—NL-3-ALEFYE K
[ N
[ )
B & Q (29)-2-(# kxs Az )-1- | 2094
(S Yo | HI-2-U-EAKY =) 2.85(A)
[ N IFN - (N FLFHL)
[ “H-ES il =3-1 /]
! ArRznlgaysy
[ L}
[ 134 = 495.4/
\ N-[(2-v Do -6-
[ c./C%\F TAFOBTIZN) AFNL] 3.67 (A)
: o N-(1-AFpLFN)-1-[2-
Y @-BARYZA) IFILI-5-
[ N (A FAAED -1 \
: ™ ; B9V =it )3~ ANREYIF
| e
135 pe | 17[2-U-EBY LI IFL 478.4/
[ W | BN FLAFRL N[ T2 20 3,67 (A)
[ N Z-EY2zZi) AFL]-TH-
{ ESY—RL-3-ALRXHEF
[ MN'N
: (
N
[
@
[
L
Oooooo
0D0000o0ooooao
0000000000000 000000000000000000000000A0
0000000000000 D000000000000000000000000000A0
0000000000000 D000000000000000000000000000A0
0000000000000 D000000000000000000000000000
0000000000000 D000000000000000000000000000A0
0000000000000 D000000000000D000000000000D0O0ad
0000000000000 D000000000000000000000000000A0
0000000000000 D000000000000000000000000000A0
0000000000000 D00000000 0000000000000 00000O0
0000000000 x00000000000000000000000000000A0
0000000000000 D000000000000000000000000000A0

10

20

30

40

50



(99)

JP 2004-502642 A 2004.1.29

I e e 6 A O A A N A O
gooboobouooboobtbooboUobuoUobto0oobbUooDboUobUoUoboobooboao
godododddodooouooooooooao
goboooao
gooaogad
[
[ #= 8
[ >
L EREH - | dEE L&hs T3
[ B M+HY
HPLC &i%
: B (5)
[ BLU
[ &
[ 136 S~ _— 3702/
N 25-SF KO -6- 2 k¥
: Y S Engy =) | 238(A)
[ ~6 TFN]-2~-FOEN ~1H-
F B K 14,300 4 > K=
[ Enj S R 2
[
O
[ .
137 5 N/O -8 0RLF N -2, 5 39:922
[ = SEFO-6-4 RS 69 (A)
[ g S5-[2-(4-ERARY ZIL)
- J TFN]-H-E ) F [4,3-b]
: [:) A2 R=N-1-#F2
[
[ 138 a 2,5-UE FO-6-4 k%L | 4341/
[ =2 “2-(2-AFXLTI) 2.42 (A)
A bs ~5-[2-(4-FE LK =)
[ - IFNL]-H-EY ¥ [4,3-b]
[ g £ R=-1-F
[ O
L
goooaoad

ooooao

10

20

30



(100)

JP 2004-502642 A 2004.1.29

141 E N._Qs
()

IFA]-2-[CR)-
FrSEFO-3-75=1]
-TH-EY R 4, 3-bl4 v F—1

o e

139 P~ 386.2/
g 2.5-SE KO -6-A FEY
Q@ 9-0-A kR EL)5 | 215 (A)
B S ~[2-{d-ELRY =)}
TFN]-H-E1 F [4, 3-b]
N A2 F=L-1-F
)
140 Sy {2-TFpL-2.5-UEro-6- | 3562/
alP A RE 61214 2.14 (A)
N ELARY ) TFL]-H-
-/ B F [4,3-b] 42 F—1t
i B
J
25-LUEFoD-6-A REL 3982/
e [2 (4~ BB Y ) 2.21(A)

144 "
@

142 2 5-Sk Ko -6- 4 pxs 47621
o -2-[ (18 -2- 4 P& -1- 2.10(A)
(DJIZLAFH)IFR]
" -5-[2-U-FE LR D) TFIY
- FTH-EE U K [4,3-b] o 2 K=
@ “3“7?‘/
143 2.5-Uk Fo-6-4 b - [ 4951/
S-[2-U4-EARY =) 247 (A)
Qﬁi N IFN]-2-[7z=p (2-
J Uz AF 0 1-10-
o B F[4,2-0] 1 ¥ F—1
(:] ~t-F
446.3 7

L T e T e T e T e T e T e T e R T e T e T e T e T e T e, T e T e, T e, O e T e, IO e, T e T e O e T e R e T e R e B = B e e T e T e T e T s T e T e T e B e B s R e

147 éﬁbﬁ
Q@

A X b2 -
ELKY _n,) IFIN]
-1 K

{4, 3—b]lA 2 K—pi -1-3+24

S[2-U-EAKRYZA)TF ]| 2.94 (A)
N -2-[OAR-1-AFn-2-
¢ A 2 NIEFNL]-1H-
- o EVF43BIAF—n
[:;) “1“#)
145 w3  |25-UERo-6-ApFxs 4183/
r S5 [-G-EAKRY =) 2.80 (A)
= IFNI-2-(TTNAFIL)
N =TH-EY F [4,3-b] 4 2w F—i
J o o
146 o 2(,25—")!: E*“t"l/]—ﬁ— }£#9n2; 42421
-AFRLLIANKH =L
! S5 fo BRI 2L 296 (A)
< J TFN]-
SIH-EY R[4, 3-b] 4 o F—p
-4
2-[(2-TFLZ2zN) 432271
AFNI-2,5-DEFO -6~ |2 78(A)

U
googbad
goodgan

10

20

30

40



(101) JP 2004-502642 A 2004.1.29

: 148 o % 2-(2,3-Ck RO -1H-4 > 5| 44421
[ N -1-4))-2,5-Yk FA -6- 1.40 (B).
[ [ X s A RE -5-[2-4-
0 - HN ELRY L) TFL]-1H-
: [ EY K [4,3-b]
: () AV E—n-1-F>
Q)
[ 149 N . 4142/
- 2.5-oekFO-6-A R
[ ) NL/O 2-[1-(A RFLAFN) 1.23 (B).
C ay JoEn ]1-5-[2- 4-
A ELARYZI)TFIL]-
[ - g H-EYE[4,3-bl42 E=
[ N -1-7F
[ ®
[ 150 o Q 2,5-CE KO -6-A F¥F3-5- {4042/
[ . [2-@-EAKRY =)L) TFN]-| 2.52 (B)
[ N\ 2- 2z -1H-) F[4,3-
[ _d KT bl4 v F—n-1-#4>
[ »
[
[ (9]
151 460.2 /
[ 2-[4-0, 1-CAFILITFN)
o d< S1x=1-25-CF Fo-6- |3.42(A)
[ N A RFL 5-[2-(4-
[ N\ ENLFRY=NL)TFN]-1H-
: d EUR43-bl12E=0
g -7
[ N
: CJ
[ 152 9 4522/
2-[3-ZoO027z=))
[ i O |3l 7eezsm . s
[ P’ A R¥ L b-[2-4-
: H ELKRYZL) TFNL]-TH-
N EYE[43-b]lA42E—=i-1
[ [Oj —F
[ 0
153 2-[(4- 452.1/
[ — /Nl@ﬂ SO =)L) AFL]2,5- | 3.11(A)
: J Sk Fa-6-2 bFy-5-[2-
[ - H (A4-ELERY=ZL) TFLI-1H-
[ [N I:;j'_) K [4,3-b] 4 > K—n -1
[ O] T
154 %o~ 2,5-Uk FO-6-# k¥ | 370.3/
[ Q’{,} -2-(1-AFJIIFNL)-5- 2.41 (A)
[ 4 [2-U-FNLFRYZNL)ITFN]
: NH “H-E U R [4,3-b] 1 ¥ F—1L
: &) o
[ 155 Q h@ -[Q2,6-SAF LDz =) | 4322/
: % ﬁTQ'F’J' S PERD-6- 274(A)
v
[ -/ U-FELARYZIL) ITFI]
: { -TH-E1) F [4, 3-b]
[ (J AV FE=L-12F2
O
goo0ogod

goodgano

10

20

30

40



L T e T e T e T e T e T e T e B T e T e T e T e T e T e T e T e T e T e T e T e R e R T T e T e T e T e T e T e T e B T e T e T e T e T e B e B T S e T s PO e

(102)

JP 2004-502642 A 2004.1.29

156 . %(g-;%i\;n —6- 2 yf;g;;:g_g 448.2 {
VY :;\ - TN Y 200 (A
p{} -5-[2-(d-ENKRY =) WA
¥ IFLI-H-EY K [4,3-b]
r PR ES
157 S0( . oo v | 3983/
-(L2-UAFLTRENL -
Qﬁ; 2.5-UE FO-6-4 k¥ | 270(A)
-6 J “5-[Z-4-F KUY L)
i IFN]-H-EY K [4,3-b]
@ A2 F=-1-F
158 . D 2;59?§£za2?7§/ 4223/
‘ 2o N )2, 5T KO -6 )
Qﬁ A+ F3 -5-[2- (4= 293 (&)
A ENRY L) TFIL]-TH-
(::I I;_U F[43-b) 4 b= -1-
by
17 ;:fi -1 1-DUAFLIFN) B
a ~-[4-{1, 1-< LLIF)
o ShnAxgo 26 | STOW)
@)‘ DERFD-6-4 X -5-
-4y [2- (4~ FNLRY =)L)
g IFNI-H-EY F [4,3-b]
C A F=-1-F
160 g 1 -LranELNL -2, 5 410.3/
Y SERFD-6-A R 2.90 (A)
N -5-[2-U-ERARY =)
- IFAI-H-EY ¥ [4,3-b]
CJ A2 E=L-1-F 2
161 ~ 2.5-TE FR-6-Ap%s | 3843/
7 -2-(2-AFLTOEA )5 1271 (A)
- HN [2-U-EAKRY L) TFNL]
[ STH-E Y K [4,3-b] 4 > F—1b
® ~1-F
162 2,5-UkE FO -6~ A RF-5- | 4524/
5 [2-E-FEARY ) TFL]) | 3.52(A)
C}wj 2-(33,5- pYAFLLHD
- - = ~tH-
° =) -H-E Y F
E§ [4.3-b14 > K= -1-F>
163 o p\ 2,50k Ko -6-4 k-5~ 4243/
gkﬁg 2-@-ERAY =) TFA] | 3.14(A)
s J 2-(3-AF N oO~TF )
[ “H-EY K [4,3-b] 4 ¥ F—JL
[OJ -1-F
164 ‘2@ 25CE KD -6-A F&-3- [ 4787/
m A FL-5-[2-(4- 344 (A)
o ELRYZN) TFN]-2-
CD [(18,28)-1,3,3-
FUAFAE LS D{2.21]
~TE P b 11
EYF[4,3bl4Y F—n
~1-A
000000

googao

10

20

30

40



JP 2004-502642 A 2004.1.29

[
165 >Q . 466.6/
[ D 5~k RO -6-4 R& 3
: . -5-[2~ (4~:E)Iﬂﬁ Y= 1.61 (B)
" TFN]-2-(2,2,6, 6-
[ -/ FrRIEAFRLHOAFTH L)
: N - {H- t:"Uh[Hb]«rzb—Jb
() -
[
[ 166 o "b 2-[(2,6- 486.1 M+)/
[ i Y, sSHtpa2rop) AFLI1- | 313 (A)
[ Pa" 2.5-UE RO -6-4 kXS
o ~B-f2-(4-'AKRY L)
[ " IFA]-1H-Y F [4,3-b]
: @ I A .
[
Cl 167 B 2-[(2- 4622/
¢ ThHFLTzZ0) AFL]- | 311(A)
[ 2.5-UE RO -6-A FF-
[ bs 5-[2-{4~-FENRY =) TFL]
- H SIH-EY K [4,3-bl4 v F—i
L [:] -1-4
[
[ 168 y P 25V ko -6-4 FEi-2- {4483/
: 4 (- A% Tz A FL]| 275 (A)
: s S-[2-(4-EnRY L)
: (:] T3] -1H- £y $[4, 3-h]
L F—Jb-1-F2
RS : A@ {2 4362/
[ {4 InFOII=A) AFN] | 2.80(A)
[ d “2.5-Uk FO-6-4 X
A -5-[2-4-FAKRY 2
[ [N ITFH]-1H-) ¥ [4, 3-b]
: o AR 1o
[ 170 g MGF 2-[(3- 4363/
[ Qﬁ THADTIZN) AFIL] 2.84 (A)
» “2,5-CE Ko ~6- 2 FF
[ e S5-[2-(4- BARY =)
: S IFNI-H-EY K [4,3-b)
: o A s F""f’ﬂz -1-#
171 2-[(4- 436.3 /
[ y O INFOTIZA) AFL] | 2.82(A)
[ 4 ; -2,5-Ck FO-6-4 X
{ -5-[2-(4-FAARY ZI)
[ on IFL]-1H-t5) ¥ [4, 3-b]
[ P R
[ 172 o ﬁ@ 2?{55? e A fde;/ 4323/
" S-[2-AFATIZN
[ Q;b AF b 1-5-[2-4- 292 (A)
[ -/ EARYZAIFL]
[ N -tH-E U R[4, 3-8l 4 2 K=l
[ L ~i-A
0
oooooo

ogoogano

10

20

30

40



(104)

JP 2004-502642 A 2004.1.29

REE ; h@ 212 4522/
[ g}:@ FOOTI=N) AFN] 3.00 (A)
[ 2,5-CE RO -6 A &S
-/ ~5-[2~ (4= E AR =)L )
[ a x%m]ﬂitU%Mﬁ%l
[ (03 A2 F—Jb-1-F 2
[ 174 Q é %{[{ % {gl:f"ﬂ/iamél«; 446.3
F o RFa -6-
; W 2 RS b0 G- 14 (8)
[ =< J ELKRYZIL) TFNI-1H-
: { EYUE4,3b] 42 = -1
: [O] o
e 502.2 1
: o 0o A YRR AR Y NENS :
— IFN]-2-[{2-
[ ~ J (FYILADA RES)
[ N 2IZATAFA]-H-EY B
: () [4,3-b] 4 v F—j -1-F >
[ 176 o b 125Uk K064 bF-2- | 4482/
[ ~@ [(3- 2.83 (A)
[ %\/ A REOT AT S
[ - H R-d-EnRuzi)zFiL)
[ N IH-£y rl43-blr v F—n
: () -
[ 177 @R -1-FHEL D | 43748/
: NQ‘ (2.2.21 4552 3-4n] |123(A)
ay 20 5SRO b4 RES
[ P “5-[2- (- ENKRY =)L)
: H TFAL]-H-£Y F [4, 3-b]
[ N { ) F—')L’ _‘E—ﬂ“:/
[ e
178 . 46428 /
[ Q 2.5-Sk KO -6-A &
: 5-[-(@- A =)L) 3.46(A)
T\ s TFN]-2-[{IR, R -1, 3,
[ &4 ¥ FRUAFALESIDO
: o 2.2 11-~ 7585 24 1]
: EN) ~1H- I: ‘J 4, 3-b] A 2 F—H
. i
[ 179 2,5-CE Ko -6- 2 &L -5- | 464.58 /
[ S " 2-d-ErhRyzi)xzF ] | 346(4)
[ W 2-[(18,25)-1,3,3-
[ d FUAFLELSD
: -’ [2.2. 11-~TH Y 2-1 1, ]
[ N —w%§UF[&3¢LfyF—w
-1-F
[ )
O
Oooogooao

ooooao

10

20

30

40



(105)

JP 2004-502642 A 2004.1.29

10

20

30

40

[
i 180 2 5-SE KO -6- 48938 /
: S p A pE 5[0 (4- 1.19(0)
{ N ELRYIL)IF]-
i (M7 () | lmd-Euky=n)
: g N o | ZzzU]--EYE
? H [4,3-b] 4 2 F—n -1-
[ N:l *+
[
: 181 = 2.5-Ck KO -6-4 +¥ 3 5- | 466.45/
; o [2-(4-Enky = ) TFL]- | 1.68 (C)
[ N 2-[(1R,2S,5R)-5-14 Fji -2- '
[ i\ CHSH“ {1- .
[ _ AFLIFNL)2O0AFIN]
[ H STH-E U R [4,3-b] 4 2 K=
N L e

[ (J
[ 1%
[ 182 Ohfm 25Tk KO -6-2 ps - | 33222/

T - AF N -5-[2-U4- 0.94 (C}
[ 7 ELAYZA) TFIL]-1H-
[ ~0 EUF[43-bl14F=n

(J -1-7
[ N
[ )
: 183 1.5-F Fo-112-(4- 38431/
[ ] e ELFYZA) TFIL]S- 2.38(A)
[ al [(1R,2R)-1,3,3-
[ N FUAFAEL SO [2.2.1]
[ H ~NTH Y -2-4 L]-4H-
[ N E) R [B2elEY -4ty
[ G
E 184 Fo | 1 5-DE KO 5[ 368.27/

Q ArxLozon) AFL] | 0.94(E)
[ N ~1-[2- 4~ BNLHRY =)L)
[ al TFI )-4H-E 1K (3, 2]

N I: U i"L’ —4—71-:—’

[
I: Né
| G
[ 85 ~ e o 46064 /
[ N S-Sk Fo-1-[2-(4-

Q { ELRVIN)ZFN]- 2.81(A)
[ N [Tz 2-EYDZL]
: a¥ A5 J-4H-E ) R (3, 2]
[ N ) PR
f (
[
[ C
L
0oDoo0aDo
000000
0000000000000 000000D0000000D000000000000000
0000000000000 000000D0000000D000000000000000
ooao
00O



L T e T e T e T e T e T e T e R

=
T Y
e

O

Zi,
T

0
OooDDoDDOO0OO0O0a0
OoDoDDDO0ODOO0O0D0
OooOoDDoODOoOO0OO0O0a0
OoOoDD0ODDO0OO0OO0O0a0
OoDoDDDO0OO0OO0O00
OooDoDDoDOoOO0OO0O0a0
OoDoDD0DDO0OO0OO0O0D0
OooDD0DDO0OD0O0O0D0
OooDDoDDOO0OO0O0a0
OoDoDDDO0ODOO0O0D0
OooOoDDoODOoOO0OO0O0a0
OoooOo0oD
ODooo0o0
OooDoDDoDOoOO0OO0O0a0
OoDoDD0DDO0OO0OO0O0D0
OoD
ooo0oD

[

O

o

[ I AN /

[ N

[ o) H

-~

[

0
OooOoDDoODOoOO0OO0O0a0
oooo oo oo
OooOoO0D
DoooDoDOooooao
OoDoDD0DDO0OO0OO0O0D0
OooDD0DDO0OD0O0O0D0
OooDDoDDOO0OO0O0a0
OoDoDDDO0ODOO0O0D0
OoDO0o00, 00, O
OoOoDD0ODDO0OO0OO0O0a0
OoDoDDDO0OO0OO0O00
OooDoDDoDOoOO0OO0O0a0
OoDoDD0DDO0OO0OO0O0D0
OoO0DO

oo o oooooogoQgog
oo o0 ooooogoQgg
OO0 o0 ooooogogg
OO0 oo oooooggg

OooooooogooQgQd
OoooooogogoaoQg
Oooooogogoaog
Oooooogogodg

(106)

JP 2004-502642 A 2004.1.29

gobooobobooboboboobooboooooboooboaoadanb
ooooooooboooooooooooboooooooao
gobooobooobobogoboooboooboooboobodnb
goboooboboobooboboobooboooooboooboaadnnb
oooooooobooooooooooboooooooao
ooooboobobooboobooobooobobog
uoobooboobobobooboobooooobooboadnnb
oooooooobobooooooooooboooooooao
gobooobobooboboboobooboooooboooboaoadanb
ooooooooboooooooooooboooooooao
0D 00" 0000000000000 0O000000
goboooboooboboooboobooboooboobodnb
uoobooboobobobooboobooooobooboadnnb
gobooobooobobogoboooboooboooboobodnb
goobooboooooboooboad
uoobooboobobobooboobooooobooboadnnb
oooooooobobooooooooooboooooooao
gobooobobooboboboobooboooooboooboaoadanb
ooooooooboooooooooooboooooooao
gbobooooboobooouobooboboooboonb
goboooboboobooboboobooboooooboooboaadnnb
oooooooobooooooooooboooooooao
goboooboooboboooboobooboooboobodnb
uoobooboobobobooboobooooobooboadnnb

10

20

30

40

50



(107) JP 2004-502642 A 2004.1.29
goobodoagano
gooogao
[ ﬁ 9
(
T RE S fL&ams 7%
| == i (W+H) /HPLC
: (FIEEEI!
[ (%)
[ BLUEH
188 wo /N7 | 2.5-0E Fo-6-4 Ry 441.32/

: He 5 (DTS AFN )2 4.16 (A) 10
i [(15,28)-1,3, 3~
[ FUAFAEL SO [2.2.1]

~NTB L - L ]-TH-EJ K
[ [4,3-blq4> k= -1-F
(
l
(
[ 189 /N TV - TF L 2,5 Sk Ko -6- A bRy (44132
: &) -2-[{18,28)-1,3,3- 4.28 (A)
i Koo [ RUAFAEDSO
: \ / 02.21]1AFB Y 2-A L -IH-EU K 20
: (4,301 1 2 F=p -1~
[ M o
l
(
u
gooogao
(
[ 190 2,5~k KA -6-A hF3 -5- 442 .31/

- S AF L) -2-[ (18,
: 29)-1.3.3- FYAFILEL SR 3.13(A)
[ [2.2.1]1~F %2 -2-4 )L ]-H- 30
[ EY KR [43b]42 =i

1=ty
(
(
{
(
(
g
goobooogano
googoad
gooboobuooboobtbooboobuooobboobbobbboUoboUobouUobboo 40
gooooobooboobtbooboobuoobboobbobbooboobooboboo
gooobooboogobooan
gooboogano



(108) JP 2004-502642 A 2004.1.29

O/

\
(o]

Y
\Z

CO,H

ooooooooooooooooooboboooooooobobobooooooooao
oooooooao
oooooao

J

™

OOoo0ooooaog
OO0Oo0ooooog
OOoo0ooooaog
OOoo0ooooaog
OO0Oo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooaog
OOoooooaog
OO0Oo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooao
OOoooooaog
OO0Ooo0ooooaog
O0O0o0ooooog
OoOoo0oo0oooao

O 0Ooo0oooo

O 0Ooo0oooao

O Ooogooao

O O0OoOgogoao
OoOoo0oo0oooao
OoOoo0ooooao
OoOoooooao
OOoooooaog
OO0Oo0ooooaog
OoOoo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooao
OOoo0ooooaog
O0Ooo0ooooaog
OOoo0oo0oo0ooao
OoOoo0ooooao
OO0 x ooog
Oooodooag
Oooobooao

u o

goooboobobooboboogobooboboogoboboDboao
ogooad
oooooooboooooooooooao

Oo0ooI@mOoooogooooano
OO0 ooI@mOooo4gogooooog
O Ooogoijioo
OO ogogijoo
O 0Ooo0gooijinoo
O 0Ooo0gooijioo
OO o|;i;
O 0o o).
O O o|io;
O 0o oo,

O

O

O

O

O

O

O

O

O

OJ

O

O

O

O

O

OJ

O

O

O

O

O

O

O

O

O

O

L T e T e T e T e T e T e Y s T e, R e B |

(1)

O

Uy p000obobooboboboboobobooboboboboonn
gbogodgbobogbgogobooboobooobooobooboobooboooooboooad
oooooooooobooooooooooboobooooooooboboobooooooooao
goooboobobooboboobobooobooboboobooboooboboDbDao
ugboobdooboboobobooboobooobooboboobooboouobooboboao
oooooooooooooooouwbbOOCOO0OO0OO0OOOoOODOOOOOOoooOooao



[ T e T e T e T e T e T e T e T e O e R e T s O e T e T e Y e T e T e O e O e O e O e TR e T e, O e, O e O e O e R T e T e B e B |

(109)

[}
[}

JP 2004-502642 A 2004.

goooboooboboooooodaao goooooooooooooaoano
N e e o A B A O A I A N A MV R M A O
oo ooouoob0ooooodnb
O B B A B A B A B A B A N A N A N M A N AR A
N e e B A O A I A N A MV R A
goooooooooooooboboppbbbbbbpp bbb bon
0 e B B A O A I A I A N R MV R M N
gobooooobooooooooooo0oooooDooooooDooooodnb
1 I e I 0 O A A B O e W A W A N R W N A
dooooaoad
ogooooad
gooaoad
£ 10
1| Rus &M T
?"WJ - (LC/MS MH-+Y
= HPLC {£ #5578
(MBELU
&4

192 Br | 4-5pE-25UEkD-6-2 bxs A2

SlmiRn sl 2B
,25)-1,3,3-FUAFLEL YD wEREE , 19

[2.211~FA2 24 L]-THEYE | i

[4,3-b] 1 > k= -1-F 2 mg, 72% W% ).

193 Cl | 47805 S ro-6-4rxs (19822

E%E%TF??R?&)Iiwy} 3.10 (A)
29)-1,3,3- FUAFLESH D |
(2.2 T ~T%Y 2o g 1A gy g |REEER)
C[4,3-b] A F—=-1-F>

194 F o laontno 5ok Fo-6-2 pxs (18233 (REEH

SlwsiRTs T s | 2
28)-1,3 3- R AFLEL YD 2HRTA4 D

[2.2.1]~AF 52 2= L]-TH-EY K o T@;)

4,3-b] 14 > F—=n-1-F 2 :

195 [-CHyCH3| g-s 50 2 5-Uk ko -6-2 ks [19257
5-[2-@4-EAKRY =) TFA]-2-  |LTL(E)
ERLITIAEEDD, (memn o
2 0] v =2-14I]1-H-EV F ;
(4,314 S R 14 S mg, 48% I )

196 CN [4->TF/-25-SEFO-6-4 bx3 48943/
S @ ELRY L) T ]2 (170 B)
[(15,28)-1,3,3- FUAFLE LS DO
[2.211~FA Y 224 L1-TH-EY K
[4.3b] 4 K= -1-F2

197 -CH; | 4-IFNL-25-Ck |~|:| -6- b3 |478.51
~5-[2- (4- ;_Mw L)IFLI-2- [2.89(A)

(S 2915 0 kA FLEL D T
[2.2.1]~"FR Y -2 4 L1-TH-EY K
[4,3-b] 1 > F=n-1-F>
goooaoad
ooooga

OO0OooOooooog
O0Oo0Ooo0oooaog
OoOoo0oo0oooao
OOoo0ooooaog
OoOoooo=T d»g
OOoooooog

.29

oooooooooobooooooooooboobooooooobooboobooooooooao
ooooooooooooooooooboboooooooobobobooooooooao

10

20

30

40

50



ugbooboboooboonbd

oooooao

gooao
H

CO,Et

e B
I=

OO0 ooooooQgodg
OO0 oooooogodg
O Ooo0ooooao
O O0Oo0ooooao
OOoo0oo0oo0ooao
OOoo0ooooao
OoOoo0oooaoo
OoOoo0oooao
O 0Oo0oooo
O0Ooo0oo0ooao
O0Ooo0o0ooao
OoOoo0oooaoo
OoOoo0oooao
O0Ooo0oooo
O0Oo0oo0ooao

CO,Et

Iz

o — — — ™

T e s Y Y Y O Y e O s O s A
OooooOooOoOoOoOooOooOoogd
Y Y Y Y e O e s [ o A
O O S i O o [ o A
Oooooboooao
CDCooo0ooodg
Cooo0Oooog
Cooo0Ooooog
DCooo0o0Ooooo-g
Oooooboooao
CDCooo0OoooQg
Cooo0Oooodg
Cooo0Ooooog
CDCooo0Ooooo-g
Ooooboooo
Oooooboooao
Cooo0OoooQg
Cooo0OoooOg
CDCooo0Ooooo-g

O Ooo0ooOoo
O Ooo0ooo
O Ooooo
O OoOooo
OO oOgoo
O Ooo0ooo
O Ooo0ooo
O Ooooo
O Ooooo
O OoOgooo
O Ooo0ooo
O Ooooo
O Ooooo
O OooOooo
O OoOgooo
O Ooo0ooo

(110)

OO0 oOo0oooog
OoOoogobOoo

O O

O
O

OoooO0Ooooao
OOooOoO0oo
ODooo0Oooo-g
oo ootdoooog
Oooooboooao
Cooo0Oooodg
Cooo0Oooogo-g

O O

JP 2004-502642 A 2004.1.29

O Oooo
[ o R |
[ B R |

O

O

oooao
ogooad
oooao
oooao

oooag
oooao
oooag
ogooad

O Ooo0ooo
O Ooo0ooo
O Ooooo
O Ooooo
O OooOooo

g
O
g

O

[ I R |
[ B R |
[ B R |
O Oooo

O

O

O

xgdoooooooooao

gbobooboobooboonb
ugbooboooboobodaao
goooooooooobao
gbooooboobooboagnnb

10

20

30

40



COLEt
| N
N

\_\N
®

L e T e T e T

goaoaao

oooooU
OO oo O

gooao

COH
| N

e e e T e R s
=

~T
o

oo O0Ooooao
oo O0Ooooao
oo O0Ooooo
oo oooag
oo oooadd
OO O0Ooooao

OO0 ooooooogoooooog

DoooDooooDoDo0oooooDoDooooooooooot
OoOOooooOooooo oo oooooooDoDoooooooooaog
OOo0ooioOooo0oo oo oooooooDoDoooogogooooag
OO0 ooOooogooooDooo4ddoooDoDooogg xoooaog
O oo oOoDoDoDo0Do0o0o0o0o0oocooDoDoDoo0o0otdoooaoo
OO0 OooDoDoo0DoDoo0DoDoo0oDoo0ooooooboooao

O
O
O
O
O
O
O
O
O
O
O

OO0 oooooogoggooooog

OO0 OoDooDoogog4gooooog

Oo0oooooooogoooooao

Oo0oooooooooooo

OO0 oooooo4gogooooog

(111)

JP 2004-502642 A 2004.1.29

ooooboobobooboobobooo

gooao
gooao
gooaod
goaoaaod
ooogao
gooao

0

OO0 oooooogogooooog

OO0 oDooDoogog4Qgooooog

Oo0ooooooooooooa.o

Oo0ooooooogoooooano

O Ooo0ooos

oo O0Ooooao
oo O0Ooooao
oo O0Ooooo
OoOoQOoooao
oo oooad
oo O0Ooooao
oo O0Ooooao
oo O0Ooooo
OoOoQdoooao
oo oooadg
OO O0Ooooao
oo O0Ooooao
oo O0Ooooao
oo O0Ooooo
oo oooag
oo O0Ooooao
oo O0Ooooao
oo O0Ooooao
oo O0Ooooao
oo oooag

Oo0oooogQgdg

OO0 oooooo4gogooooog

T e Y Y Y O e O s s A
OO0 o0o0OxoOooDoooooo-g
DOoDooboooooood
OoooO0Oooooooogd
OoooO0Oooooooogd
Do oo0Oooooooogd

OO0 oo dooogogao

O
O
O
O
O
O
O
O
O
O

OJ
O
O
O
O
[
O
O
O
O

OooDoobooooad
OooooO0Ooooogo Qg
OoooO0Ooooo Qg
Oooo0Ooooo Qg

OoOoogo X

X O oOgoogodg

ooooYOo0Ooooo
ocoooUOoOoooo
ocoooU0O0Ooooo
ocoooPOoOoooo

O 0oooao
O O0Ooooo
OO0Ooooo
OO0Ooooo

O O
O O
O O
O O

oo OoOoooo
ooo P O0Ooooog
oooPOoOoooo
oo U OoOoooo
coooPOo0Ooooo
ocoooPOoOoooo

|
O
m|

oooao
ogooao

O
O

O
O

0000000000000 0000000000000000000000000
ooooooooo oot

10

20

30

40



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

O
]
O
O
O

|
O
m]

O
| //\2
O O O\//
O O
O O
O O

a
oad
oo
g o
gad
oo
uo
oad
oo
oad
oo
g o

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

OOoo0ooooogljgg
OO0 ooooogljgg
OoOoo0oo0oooogljod
Oooooooogljgg

O 0Ooo0ooooiio
O OooQgooooiio
O O O0goooiio
O 0Oo0oo0ooopi;m
O 0Oo0oo0ooopim
O 0Oo0ooooio
O Ooogooo
O Ooogogoao
O 0Oo0oo0ooao
O 0Ooo0oooo
O 0Ooo0gooo
O Ooogoooo
O Ooogooao
OO oQgogoao
O 0Ooo0gooao
O 0Ooo0oooo
O 0OooQgoooo
O Ooogooo
OO oQgogoao
O 0Ooo0goooao
O 0Ooo0oooo
O 0OooQgoooo
O Ooogooo
OO oQgogoao
O 0Ooo0goooao
O 0Ooo0oooo
O 0OooQgoooo

0000000
0000000
oo ooao

O
O
(]
(]
o

DooooDoooooooooooooolb
Ooooooooooooioogogoooao

Ooooooooooooioogogogogooao

Oo0oooooooooo oo oogogo

OoooocoooooooiooogoooOoao

Oooooooggoglg
Ooooooogogoglg
OOo0oooooggoglg
OoOoo0oooooQgoo|d
OooooooQgoo
OooooogoQgoao
OooooogogQgogoao
Ooooooggogao
Oooooooogoao
OooooooQgoao
OoooooogoQgoao
OooooogogQgoao
Ooooooggogao
OO0 oOoooogoQgogaog
Oooo0oooQgoao
OooooooQgoao
OooooogogQgoao
Ooooooggogoao
OO0 oooogQgogaog
OooooooQgoao
OooooooQgoao
OooooogoQgoao
OooooogQgogoao
OO0 ooooggogao
OooooooQgoao
OooooooQgoo
OooooogoQgoao
OooooogogQgogoao
Ooooooggogao
Oooo0oooogoao
OooooooQgoao
OooooooQgoao
OooooogogQgoao

Oooooooooooioodg
Oooooogoogdg

O 0Oooo
O Oooo
O 0Ooo
O O0ooo
O O0ooo
O 0Oooo
O Oooo
OO oo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
OO oo

O
O
O
O

(112)

SErefl 201)

O

O 0ooo
O O0ooo
O 0Oooo
O 0Oooo
O 0Ooo

O 0Ooo
O O0ooo

O
O
O
O
O
O
O
O

JP 2004-502642 A 2004.1.29

10

20

30

40

50



OooooooogogQgogooQo

(113) JP

2004-502642 A 2004.

—m — —m ~—m ~—m @ @ @ @ @ @ o™@ & & /& /& /& /s /s o/, /&, o/, /. /e /e /e /e /e e /e e e e e e e

0000000000000 00O0000O00000000000000
0000000000000 00Op00000000000000000
O000O0O0D0D0O0DO0DO0O0ODOOOOO0ODOOODODOOODOOOoOOoO
0000000000000 00O0000O00000000000000
0000000000000 DODOOOODODOOODODOODOOODOoO
0000000000000 0DO0O0O00OO0O0O0O0O0ODOOO0OOOoO0OoaO
0000000000000 000000000000000000000
O0000D00DO00OD0DO0ODODOOOOOOOOOO
00000
0000
% 11
o =— 47
| '“:. =] W% 7T 5‘-
iﬁiﬁﬁl MS (M+H)/
= HPLC &5
FFREl (43)
B&LU
H
202 XS |7-A bF L N-[(15)-1-(1- [#13V/
! AFNL-H-F k35— -5- [28T(A)
o | i AN)-2-
I IIFN]-1-[2-(4-
ENHRY =)L) TFNL]-TH-
A= -3-
ALRFEHI K
203 14 RS N DA F -1
2-U-EnKU=n) TF L]
FIH-A &Y — L -3-
ANARXHE K
394.52/
204 -4 &2 -1-[2-4- 2.80 (A)
ELFY=NL) TFIL]-N-
(ZTZJLAFIL)-1H-
A B J— -3-
ANARFHEE
409.51/
205 7- 2 bR -1-[2-(4-
ELRYZL)ITFNL]- 298 (A)
N-(2- 7z =LTFNL)-1H
A =) -3-
ANLREHI K

[

OO0Oo0oooogd
OO0Oo0Oo0ooogod
OoOoo0ooood
OoOoo0ooood
OOoo0ooood
O0O0Oo0oooogod




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

(114)

JP 2004-502642 A 2004.1.29

Oooooao
Ooooao
206 S |4 RFESN[as-2- 666
I N FenT e g my YA
A AZzoNAFL)ITFNL]
~TH, -1-[2-4-EnE&Y =)
IFNL]- !wa BT e 3
207 DN L -A R -1-[2-(4- 439,53/
ENL ?h'J =LY IFNLIN- |2ET(A)
[AS) -1~k FDO&H i -2~
(7= b%?»)l?w}
{ TH- A Az’w-;e -3~
;* i3] L«nﬁe
208 Fou S bl . 328.4%
e \ 1;;«_#/ N-[ (15, 28) s
R FYAFLELS D [2.2.1]
AT -2-4 L ]-1H-
\;« PRy oY S W £
H3R
209 T-AREL-NN-DAFL [220.26/
~H- A e H -3 272 (A)
HILRFHE P
210 7= A k&L -1-[2-(4- 423.20/
ELRYZNLIITFN] 1.49 (B)
~N-(3- T2 ATOEL)
“1H-A &=l -3~
d—u ALEXFFET R
" \‘e}
211 7-A bEL N-(1-AF - |$3739
@}j—C} I-ZrzmpTFoOrn)-1- 1.43(C)
o P2-4-ENLARYZR)TFI]
H ~tH-oA LA — L -3~
FIAREHE K
W
HSG)C3 Coj
Oo0o0ooan

goodgan

10

20

30

40



(115) JP 2004-502642
[ 212 e [
[ (LT -E2x=201-4- 1311(A
- AL)-T- 4 RE3 -1-[0- )
[ A-ELRYZL)IFL]-
[ > TH-A 2 & J— L =3
: o ALRES S K
H
| oy
[ woo *° N
[ -
[
= 2
| o213 EIN N 1A R ES LA -1-0- [
[ AFL-M-12H)—=L- |7
[ o Chs -4V )-2-TTZILITFN]
o -1-[2-U4-ENLFR) =)L)
[ (H IFN]-H-1 28 T—
: (N “3-ANARFHE R
: e
(
[ Q
(
[ T 414.34/
214 N-[@BR)-1-FHEL DO
[ [2.2.21F% %> -3-q41] [074(0)
: ° —7- A R ¥ -1-[2-(4-
H ELKRYZN) ZFIL]-H-
[ 3 125 )= -3- |
E o \ﬂN ALKRFHEF
[ <;;T)
(
e x50 | WOR29)-23-vErn  [B73V
( % W o7y 317~ 2O
: A XY -1-[2-(4-
[ ENLRYZIL)
: IFNL]
-1 & J— N -3-
[ ALR¥H3 K
[
[ e 437.31/
216 = N-[{1S5,2R)-2,3-2 k£ kDO
i FINV ) A LT 317 1220
[ A REL-1-[2-4-
0 - ELRYZL)IFN]-
: ¥ H-A 25— -3-
[ Y ANEFH=E B
(
L \"\
[ HE N
[ )
L
000000

googao

A 2004.1.29

10

20

30

40



—m —m ~—m A @ @ @ @ @ @ @ @ @ @ ™@ ™@ ™@ & & & & & /& /& /s, /s /&, /e, o/ /e /e /e /e /e /e e /e e e e

(116) JP

2004-502642

217 N-LES) -7 HES D (1)
0 #Q 22214748 v 3401 |"
=7- A kXS -1-[2-U-
{ " ELARYZ)L)ITFN]
> -H-4 25— -3-
" \_{J ANRFH S K
218 N4 (FLFLT S/ ) 46638/
—-&4, Zr=)] 1.11(C)
IFIL]-T-A X
-1-[2-(4-
o ELRUZNL)IFNL] 14
Q&n A E )= -3-
— ANLREHIF
H,Cﬁ
<)
219 1- A RE -1-[2-(4- 421.29/
ELRY L) IFILI-N- (135
o 2-Zzxz=nio07OEN)
N “MH-A % J—) -3-
3 ANLKREHE R
o \_C\D
220 sy FINN-[[7-A RS 1-[-¢4- (272
= =EJ[IE7I'\'J :)T)/I:H[b](—m 2.50 (A)
g §pon A UETI B AN
a ANBR=ZN]-3-E-FF VUM
(N YV L-TIZUAFLIRTN
HaG-© r)
N
0
221 ‘ 7- 4 k3o -1-[2-(4- 515,50/
& F ELRY L) ITFNL]-N- [355(A)
- [A-[3-(rU Dt tFL)
d -IH-ES Y=L -1-14 L]
o Jx=N]-H-A 25—
H “3-AIREHEF
N
e T
-
goooaoad

ooooao

A 2004.1.29

10

20

30

40



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

(117) JP 2004-502642 A 2004.1.29

222 7- A hE L -1-[2-(4- 445.53/
) O ENLRY=ZN) TFL]-N- [329(A)
) (- TALZNAFL)-
H-o 5T — N -3~
> ALAES S R
ne \_\
£ Nj
223 ne ToA R 1-[2- - 443,62/
HC CEMARY L) TFNLI-N- [3.26(A)
o Ha (2,2, 6, 6-
N FRESAFLLIOAFINL)
S -1H-A &/ — L -3-
ANARXSHE E
e
O
224 £ S.B_cu N-(2. 2- 401.54/
° My SiFpLLoacuFEL) 10O
H 1A FE L -1-[2- (4-
3 EILHRYZL) IFNL]-TH-
¢ A28 —=)L-3-
P - ALRFHE P
225 CH, T-A RE2L -N-AFJL-1- 319.29/
RN [0~ (- E kY =)L) TF |145(A)
" “H-4 &= -3-
h) HILARFH IR
H.,C £ H
a Cﬁj
226 *30 N-[[7- A F¥ -1-[2- 509.62/
,@H, d-FELRY=L)TFN] 3.00 (A)
s “H-A B T—L-3-A 1]
oy ° AnKE= L -L-
Y 2IZNTFTS=
“L1I-CAFLIFILIATIL
H,c’o \_C\Dj
0ooo0o0oao

ogoogano

10

20

30

40



(118) JP 2004-502642 A 2004.1.29

[ = 469.56/
227 FIN A R N-[(S,29)-2-
[ H,G ., EROxs i ’ 2.37 (A)
[ (A FETAFIL)-2-
[ ° oH JIZLIFNL]-1-
M [2-(4-FE &K _u/)::a‘-u/]
[ h? ;JH :I_I'gg = -3-
[ J 1% o s -
: u,c’“ \'_\ .
[ ®
[ - 429.54/
228 F3) | T-A X -N-[{IR, 25, 3R
[ HO\-"- 49)-3- (e FOFAFL) [324(A)
. 0. & Esso 2.2 11~F48 -
N -4 1-1-[2-{4-
[ 4 ELKRY L) TFIL]-1H-
[ N ;l;:/@:‘)—)__l./— -
[ P \_\ LARFHE R
HE
[ Q
[
. 453.59/
[ 229 = N-[[7-# F&3 -1~
: FIN N -w-Enk) =) T3 RO
¢ “H-A V&)=L -3-1 0]
[ 0 AnR=]-L-
[
» \_‘\
[ "
[ <
tlo230 -4 h¥ 3 -1-[2-(4- 415.16/
[ v ELAYZL) TFLIN- [231D)
[ ! [2-2-FT=L)ITFNL]
HG—0 -1H-1 Vﬁ‘)—\)b -3-
[ (7 ALRFHz K
[
: )
[
[ 231 1-A R ¥ -1-[2-(4- A35.22
l o EALRYZAL)TFIL]-N- |2.85(D)
: X (1,2,3,4-57 ~5kE Ko -1-
: L 2Ry
4y VA=) -3~
: et ANRFHE R
: »
[ —
[ 232 Q N-(1,3-Ro Sty — 43916/
N/\QO SS-A WA FIL)-T-4 Rx L (135D)
[ 4 H -1-[2-{4-FENLFRY =)L)
[ v IFNI-H-A28)—
[ HC-O H “3-ANERFHEE
[
[ O
[
[
oooooao

goodgano

10

20

30

40



(119)

JP 2004-502642 A 2004.1.29

[
23 ) A FES 1-[2- (4 288.26/
[ (%Jwiw .::'.;L;‘) j:;:‘}:\ibz] -N-[3-|1.30 (D)
R ey | 7 PR
[ o 1 BV 1A 8 —
[ WE -3-AARXYI K
N
| =5
N
[ Qg
[
234 N-[2-(FPEFALFES) 390.22/
o]
: Vot TFN]-1-A b= (16D
[ B (2-U- BAKY =)
[ W ) IFL]-1H-
[ 0 St
LR z K
: ()
[
[
o235 N-[[3,5- 531.18/
o ERX(RY20FoAFL)  [3.24(D)
[ N IR TAFN]T-A R
ak F1-[2-(4- EAKY =)L)
: " TF LA D H T
[ HC r) F3-A AR E K
[ N
: .
[ EARY LY TFL]N-  [1O4D)
Q (D [3-(-E~YS=n)
[ Z Joen]-1H-1 58—
—-ANREYE R
[
2
[ o
0
[
Ly 237 7";{ B3 N-[2-[ (4~ : ;85361%)
[ f = N v ey I By -3 30¢
Q ‘“(}- --F XU TFN ]-1-[2-
i s U-ELARY L) TFR]
[ Ak “AHof 2 B e jl
W ALAFHE K
[ tTaat]
[ (H
f )
[ 238 N-[[(1R) -2, 2~ 441,27/
[ Q L SiFLroaxoL]  [P200)
[ AFNFT-A FF -1-
[ N [2-(4-BARYZN)
6 IFNT-TH-
[ c|Hs N 3 H -
o A B = -3-
: ) ALK F
[
[
0
ooooono

googao

10

20

30

40



(120)

JP 2004-502642

[
239 -2 b N-(4- 2 by 48722
: O M1-EZ2z=)L]-3-410) [329(D)
: “1-[2-(d-ELKY =)L)
[ Q ITFLI-IH-1 25—
: Q BANARFHI R
N
[ ) \ H OCH3
N
[ N
[ HsCc-0 ‘)
[ N
E on 499.27/
240 N-(2 2-< 2= 070N ) :
[ Q O -7- A b¥ T -1-[2-(4- 3.21 (D)
[ @ ELRY L) TF I ]-1H-
, l ™, AT — )L =3
y ANREY S K
[ 3 )\ H
o
[
[
[ 241 O N-@,3-C2z=nFo) [499.27
: T~ A RES-1-[2- (- 3.20 (D)
Q ELARY=ZNL)ZFIL]-TH-
[ 3 M
[ sk AR TR
[ He-S )
[ N
[ )
[
242 -2 RE -1-[2-(4- de4.28/
[ 0 ‘ /
':?C ELRYZA) IFAIN (203 D)
: (N [BR-1-(T T =JLAFNL)
[ !N -3-EOY =)L 1-1H-
[ HyC~ H 3-ALEXH TR
[
[ O
[
i 243 Q - A k% -1-[2-(4- 464.29/
Q
[ :: ELRYZL) IFAIN- [201D)
: (N [(38)~1-
[ /N,N (TT=LAFI)-3-
HC-O Eoy =i ]-1H-
[ H T —I
[ 3-ANLEEHI R
[ ®
[
0
oo0ogood

ooooao

A 2004.1.29

10

20

30

40



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

L

(121) JP

2004-502642

244

-AFXS -N-G-AFN -
1-2x=)L-H-ESJ—) -
-4 N )-1-[2-4-
ELFRY=N)
IFNI-IH-A 5 )—)
-3-ANLAREHEF

461.23/
1.32 (D)

245

2-T2 kK, 3T k)-3-
[[[7-A &% -1-[2-(4-
ELFY=NL)TFIL]-TH
A E )= -3-4 ]
ALKR=ZL]1FTE/]1ELSO
[2.2.1]1~F R -5-T 2 -2-
HIVA o EE
IFILI—TI

469.26/
2.66 (D)

246

N-[[1-4-»OBOZ7z=p)
»nJOENL]AFN]
—7-A bF i -1-[2-4-
ELRY =) TFI]-TH-
1 E =) -3-
ALRFHE R

469.23/
3.05 (D)

247

N-[{IR)-2,3-< & FO -1H-
A oF-1-14IL]1-7-

A RERT -[2-14-
ELARYZN)TF)]-1H-
A4 273 T=N-3-
ANLAREHE R

421.22/
2.69 (D)

248

N-[(15)-2,3-¥t FO -1H-
AT -1-4 1 ]-1-

A ¥
-1-2-4-FENLFEY =)
IFNL]-H-14 25—
--ALRFHIF

421.19/
2.69 (D)

gooogooad

ooooao

A 2004.1.29

10

20

30

40



(122) JP 2004-502642

249

N-[1-[(6-Z N7 O-2-
FIRELZN) AFILI]4A
EARY S ]-7-A X
1-2-(4-EBNLABY ) TFN)
AH- A Y =) —3—
ANREXHIF

546.29/
1.68 (D)

250

7-A k&L -1-[2-(4-
ENLFY =) FI]-N-
(56,78-F >t FoO-1-
+ 2% L= )-1H-

A= -3ANLREFHS K

43522/
2.81 (D)

251

7- A FFL-1-[2-(4-
EIARY ZI)TFI-N-
-FF272z=ZILTFN
AH-A HE = 3
ANLRFHEF

423.19/
247 (M)

252

N-(12-2F KO -5-
FEFIZFLZNL)T-

A RF¥-1-[2-(4-
ENLFRYZII ) TFNI-IH-

A BT L-3ANBXFHE R

457.19/
2.89 (D)

253

7-A Fxi-1-[2-(4-
ENARY T F N -N-[4-(1-
EAYS=Z )2 =) ]-1B-

Sf o T—=L-3ANBXFHE R

464.27/
2.06 (D)

254

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

N-[2-(3,5-
CARFLTIZI)TFN)-
7- A FES-1-[2-(4-
ELRY ZMITFN]-1H-

A —-3ALEXYE R

469.26/
2.63 (D)

g
gooooad
ooooao

A 2004.1.29

10

20

30

40



(123) JP 2004-502642 A 2004.1.29

[
| 255 72 bEy—1-[2- (4— [$33V
Q FARYZA)IFIL] —N— 3.40(D)
: [[(1s.28—2,4,4—
[ z PUAFILLIA~NFLIL]
[ N AFN]I—1H—A2FT—
: T N —3—AAREFI K
o} H )
C o .
[ i
(| 256 N— (1782 FLAFL) 43331
[ i s 7 -4 hEy—1-[2—(a— [325D)
¥ EARY =) TFA]I—1H=
: H L o & —)L—3 —ANLREH 3 H
| —
: O
[
[ 257 e, 7 — A REL—N—[3— {AF,[452.28/
[ D N@ S AFI/)FoEa] —1—1.90MD)
[ [2—(4—FIFUZN)IFII]
Z —1H=A Y& —)L—3~—
[ G'Hié}*{m hLRAH 2 K
[ o]
[
[
: 258 I N— (3, 4—Ck Fa—2H— [453.23/
0 1,5—RuystiHariy— [2.61(D)
[ o T—AN)—7 A rFL—
: 1—[2—-(4—
N
[ 4 H EARYZNL)IFIL] -
[ o TH—A Y8 —)L—3—
: e HAREY S K
[ )
[ (
ryo2® 0 N-[2—[(vgRnE s Fab il
[ B —7 A REY—
o N O 1—[2—{4—FNLFRUZNL)
[ HeC™ H TFN]—1TH—A 2 E =)L —
: 3—ALRFHI K
: O
[ .
_ 1o (a_ [43724/
o0 N S S S PP Y5
O /R IFL] —N— :
: (4—JzZ)ULTFIL)—1H—
: z B J—L—3—HhNREH IR
[ CHs NNy pH
[ OIH ’
o]
[
[
[
0
Do0oooo

googao

10

20

30

40



L T e T s T e T e T e T e T e T e R T T e T e T e O e Y e T e T e T e T e, O e T e T e T e T e O e T e T e T e R T T T e T e T e T e T e T e R e B e I s |

(124)

JP 2004-502642 A 2004.1.29

261 HaQ -2 k%S NL(R 25, 5R)-5-  [443:30/
Hies! CH AT
] Q( | ren2-0-AFATFL 327(D)
N5 P OKs foaoa®s]--[2-
B A (4-F ARy =) TFIL]-H-
d N ALET—L I-HARSYE K
HsG™
(’g
9]
262 T A kA 12 (4 410.21/
O EARYZA) TFAIN-[2- |13 D)
/ 2-EPTL) TFL]-H
2 ) A DT BB RREY S R
s ""N\ M N
el
263 - A b -1-[2-(4- 410.19/
D EARYZL) TFEL]N-[2- (10D
Vi -y TF L]
Z (”(:} A DTl -3 ARRES T
G Wy g
e}
o
264 7 N-[3- (It 35— -1- 4y (41322
Q Q FRELIT-2 kE L -1-[2-04- | 152 (D)
THRYIN) ZF NI
z A= - hLREeE R
o, N-N
Real
265 N-(2 2-S 7z oA TFL)-]- [485.26/
Q O A R -1- [2-(- 3.03 (D)
EARY Y TF AL T-1H-
Q A UF S fh -G ANRESFE F
i H
e
Q
266 T A R E L 12 (4 439.23/
O FAAC) A TFN N[5 - 276 (D)
1-(1-F274%Lzi) TFN]-TH-
~ o A UHY— N B HLREFE K
He O ;N
oooooao

ogoogano

10

20

30

40



(125)

JP 2004-502642 A 2004.1.29

[
_ T e _ 1437.24/
[ 267 N A RS LR =14 5= PR
Tz FnoEnl-1-[2-
[ &/N G- LAY TFN]-H-
[ Z TUBI—iL-3-Aafid s K
[ H
A o
[ o] &
[ ‘
[
268 T4 bEL N[ -1- 2 F 1 - (43724
: Z:D Fozoutoeal-i-p-  |287(0)
[ (A=) 2 ) TF N ]~TH-
[ z LU= A LREHE B
H
[ g -
[ o,
[
[ 269 T-A b N[ 1= A F L 22 30925-2(‘;)
[ o O FIRLILTES)-FEY &
[ Q Q TF J 112 - F sk Y 2 L)
z " IFH =oAL B T —jl -
[ I 07y
Cﬂs
[
: .
[ 270 c N-[2-[ 2 (- AFATFu)  [432.29
Q B Do 7271 FN)-T-4 Ry - {1.32(D)
: " C_}“" : {2~ {4~ F LR 2l ) TFiL 1~
[ z ’ 8 TH-f 24— -3-
[ s N " ANLREHE K
[ ° \
[
C 571 T A R E L N-[(18)-2- £ b3 4453.27
[ Q -~z iFu) ¥} [267D)
o 1-[2-(4-FARY A TFII]-
[ z o " TH-of 2o 53— )b -3-
[ o, hew M AL REH S K
[ J ) y
: _
[ TSP 471.261
272 N[,V -7z =0 1-2-
[ 2;:? ANAFN)T-4 rEL - 3O5D)
[ 1 [2 (4B LR ) 2L )
[ z O IFN])-H-A W ET—h -
o —N H I-HadREyE R
[ NS
[ 9
[
L
DOooOooao

ogoogano

10

20

30

40



(126) JP 2004-502642 A 2004.1.29

[
[ 273 N-[4-(4-H DB 7T b 480.90/
- H-EO—-2-o L] 313(4)
[ Mo A AL [ (AL Y L)
[ ° TFN]-H-o T — -3
[ Qg\ HARFHE R
W
: o
[ H,C
: < B
L] 274 12345 bSEFo--[[-7- 22123
[ A RES -1-[2-U-F Lk Y =) )220 (A)
[ N TF N I T )l -3
: ARTHRRZL) Z 7y
[
[
[
L 2P H9-1-v7 s 2-Tzzn [P
: TFLIT-A b - [PERO
L Fen ENARY D) TFNL]-H-
[ Q—?\H £ UFT =L -3 A AREEE K
[ N
[ "‘SC‘OH
[
[ e
L] 276 o 1§ -2 &Y N-(- A F LT F A )347.28/
[ N CHs  i-[z-@-Easkyzu) TF]- {176A)
[ 7y = 25— -3~
N ANREYE K
[ HgC—O ‘)
[ N
[ @
[
c| 277 -2 k&Y N-[(19-1-(2-2 F {1131
[ o € NnCHs [T rESY—n-sqnyp- (1236
TN P ATIFAI-[2-4-
[ it EARG DAY TFL -
[ HaC-O . A T =)L -3-ANREH I K
[ N
[ &)
[
bo278 N-[(1S)~1-(7 £/ A=)~ ‘1‘5’221'2(53’)
: -7z AT TFNI-A RRL ST
[ 0 NH, | 1-[2-4- 'R U =L ) TF )L ]~
: NG A e E L 3
R A PP % o
[ N”N
[ Hyc-0 H
[
N
[ ()
[ 0
O
0o0o0ooo

googao

10

20

30

40



(127) JP 2004-502642 A 2004.1.29

[
[ 279 x5, NLO9--[L2-v7/TFL) |S05.29
72/ 1hnR=n] 2-2z=,1.14(C)
[ N TFN] -T- A RE L -1-[2-4-
[ EARY =) TFI]-1H-
[ b BT — )L 3-ALREY IR
: N
[ I
o \—\
[ HE
: ®
[ 10
: 280 A ey -0 389.26/
[ /w I ENLARY =) TFNL]-N- 1.10 (B)
l [[CR-T F5E KO-
[ Hou, -3 =] AFIL]-H-
[ - A ET— L 3-hIREGE K
, N "
[ EH \
[ 0
[
| 28l N w50 |W-Q6-SAF ATz ) 10
[ z’u “=AFPIFNLI]-T-2A L | 20
H A-[2-(-FEAKRY =)
: Z ) IFNL]-H-1 25 T—
[ G NN - ALREHE R
[ 0
[ o]
[
[ 282 - A k& —1-[2- (- £ LK ‘:2333;2(‘];’)
[ O Y=L} TFILIN-[(R)-2- .
[ HE ZxNFaE]-H-1 2
[ Z " FJ—L-3-ALRFHIF
NN
[ LIg” = .
[ o
[
[ 423.24/
283 T-A R -1-[2-(-FEARY (132 (B)
[ O HSC _ .
Y W ITFLIN-[28)-2-T
[ CNH ZATOENL]-H-A L E
[ /N J— - A LAREYE K
N
[ Hac—-o H
[
[ N 30
| ® )
[
[
0
Oo0oooO

googao



(128)

JP 2004-502642 A 2004.1.29

L 284 W SAFNT 57 1~ [a04.307
[ 2:? AFLIFN]-T-2 bEL-1- |0.87(B)
[ [2-@-FNRYZ)TFL]-
[ z H-oA &= -3-A 4
N X4 R
[ d -
[ Y
[ 3
[
r| 285 N-(DL 1T -ED 2= ] 471.2¢/
c O ANAFNYT-R b -1 (138 (B)
O Q [~4-'HR =N TF L]
[ b= A DA T =)L =3 AR
[ W@\{H N
[ L
[
[
ChHy 43727/
[ 286 N-{2-02 4&DAF L7z} 1.56 (B}
[ Q TF)N]-T-A R -1-[2-
[ N Gy B-FALRY N IFIL]
: F N o &=L =3- L
N A3 R
[ HC-O rJ
[ N
[ @
C] 287 e T X FF S -1-[2- Tk |467.26/
L
[ Q 7 Yzl ZFIL]N-L(18) - 1.40 (B)
[ el I | P | I:“}L}u'i?‘l
[ Z " o 2 BTl 3 LR
-t -
H 3 " FHE R
[ he® !
[
[
288 _ - A %Y -1-[2-(4-E Lk fzfdzg
: IV gy TFAN-[OR - 40 (B)
[ -JrxZaFora]-1H-
[ A T =i -3 A RS
[ $3R
[
[
[
N R e ?iﬂ%g)
[ H; 5 | YUz TFA N[0, .
[ X |23 FTOTI— 4o
[ I Wiz ] AFN]-
H-a D HET— -3-ANhk
: O\JN’\"'\* A NH FHIF
[
[ 0]
[
0
000000

googao

10

20

30

40



(129)

JP 2004-502642 A 2004.1.29

[
L| 2% - % RS -[2- (- E LR Y ??aféz(lls)
[ HN Sy TFAINLE-CRYD |
[ hABRAFFL ) T7z2i]
| AF -1 B T — L -
[ R “LN -HAREG T F
[ A5 0
[
r | 291 - A R -1-[2- (- LAY = 77;952}}{;
[ o LH by TF A IN-[[ES)-F - '
~CHy SERFO-2-2324] AF N0
[ " I e
[ v ALRESF R
[ Hie0 H -
: N 30
[ )
L] 292 -~ S0 | 72 hEL -2 E LR ?8%2(;
[ L Vo TFLIN-[Tx ’
c 2 '?Q ZH - U AFL]
o, wu b =H= oA ST -3~
[ d 3 REHEF
I: .
[
423241
[ 293 O T- A b F L N1 AF I - 1?3??72(13)
[ -7z T FN)-1-12
z ~U-EARYZA) IFN
: o Ny -l 25— =3 H1 0
[ a p . EE
: N en,
[
[ 204 o 430.25/
: O T R 292-(7 5/ AARE LIS (B)
Aryiapasxiigrl--A R+
[ 2 o & 1-[2-(d-E AR Y ZL)
[ o NN o IFN]-H-o & -3~
[ d : 3 ~ AildEdz F
H
[ Q
[
376.23/
[ 295 Gy @ T2 R N-I2-(AFNLT 0.84 (B)
[ Py B/ )2~ FUIFN]-
[ \ 1-2-d-Ensky ) x
[ FHl-H-A &S — L -3-
o ANREH I K
[ H/?/N\CH,
[
[
L
DO00O0Q0aOo

ooooao

10

20

30

40



(130) JP 2004-502642
[ 296 e NG TrEL oo |Asie
[ Q ) TFILI]-T-2 hFS -1-[2-(4- [1.59 (B)
[ EARUZL) IFN]-H-
[ oA LHT— ) --ANREHEF
[ GHa N’ﬂ NH
(a3
: )
[
[
[ 297 25, | 4HU0-A &Y -1-[2-04- 460.27/
[ Q ENARY =) TFIL]-H- 1.29 (B)
oA 2 ET— ) -3 )L ]
: ANLR=ZN]ITFTE/]-1-
[ PRy Syh LRy
[ IFLIZTI
[
[
[
: 298 " - A REY -1-[2-(4- 409.25/
N)‘=o EARY L) TFL]-N-[AR 133 (B)
: a AT ATFL -
[ — AT — L -3 ALRES T
[ N
-0
[ " NH
: C
1299 - % hE Y -1-[2-(4- 409.24/
: Q EHRY =) TFAIN-[S)y |1-32(B)
[ — " ’ -1-Z T 2T FL]-1H-
[ N AET—)L-3-ANLREHFI R
HaC—C H
[ N
t C
[
[ 300 - -4 k¥ -1-[2-(4- 439.24/
L
i Q FIV e pmuia)TELINL 129 B)
[ (IR 28)-2- & KAX L -1- 2 F L
: Z - Tz LTFIL]-H
H A HE = -3-ALREFHIE
[ .
: ay
[ .
[
t| 301 5 £50 [W(NFYE Fo 2y - 11628
[ Q o FHEY -4 N )-1- 2 ks [115(B)
[ 8 Vs, -1-[2-(4-FEARYZL) IF L]
[ o ﬁ ~TH-of 25— -3~
: 02 f \ ANREHI R
[ o]
[
[
0Dooooo

goodgano

A 2004.1.29

10

20

30

40



(131)

JP 2004-502642 A 2004.1.29

[
302 7- A p& S 1-[2-(4- 573.21/
: ’} EARYZL) TFAIN-[O9-12T B
[ @z brTo)FEL]
[ HANRZN]-2-T LT FN]
“TH o 20 8T o ol
: HUREY I F
[
[
L1 303 N N-[4-(24-ER (1.1 593.33/
[ /\2‘@ SAFLTAENL) D=/ 5] 212(B)
[ FFNIT-A REL--[2-(4-
EARYZN) ZF I I-H-
[ o " s ey B A AREY S F
[ :/\/\,G A
[ 3
[ He
[ HE
[ 304 o N-[[4-(1, 1= DA FHTF L) 45612;288/
[ ™ RO | S rm L A by (162 (E)
[ zA CHy [ A BAKY L) TFIL
: Z I-TH-of W& — L =3-
ALRFF IR
[ e Iy m
[
[
[ 305 0 HG N-[3-(T2Fp7asy-22- [|418.28/
N;?\\/““Cﬂs SAFATOCL]-T-A L& [083(B)
[ i/ )\iH CH -~ d-'ARY N} TFNA]
[ 4 N =1H-of = -3
[ e H HAREHST E
[ (
[
: 306 Hy T-A AL H-T1-( 391.25/
[ Q ARESAFL) AL ][ 115 (B)
[ (N %, | 2@ TRy L) TR
[ /N’N - T — L -3
[ HyC-O H AhREHE K
[ N
| $
: 307 N[(0-5 10 G- 52117
: /_\ Fr/ELT N ATFALT 1.64 (B)
[ ) - A RE L --[2- -
[ =y FEARG ) TFA]-1H-
= ; oA T F— )y =3 h AR Y E K
[ e
[ ?\LT:}
O
[
0
oooooao

googao

10

20

30

40



(132) JP 2004-502642 A 2004.1.29

[
[ 308 7—ARF¥L—1—-[2— (4— 42521/
’» D EARYZA)IFAI-—N— [135(B)
: K,N o (2=0z/FLIFI)—1H
[ z g —A T —IL—3—
[ e N y FILARES I R
[ o}
[ O
[
[ 309 N— (Loa7oEnsrFL) — |[401.28/
: Q 72 by —1—[2— (4—|1.38(B)
: H.C EARYZAL)IFL]—N—
z 8 JAEL—1TH—A V& —IL—
: CH, N—'N\ N\P 3—ANLBEEFHI K
[ o
[ \©}\§
[
[ 310 74 RExL—1—[2— (4-— |440.19/
[ Q EAARYZAL)IFAL]—N— [1.30(B)
[ o [(8—=rETT=L) AFN]
2 —1TH—A &Y= —3—
[ o . HARES T K
[ 9
[ o H’\Q)*%
[
[ 311 HE, N—[[4— (UAFATZ/) (43825
: O Moo, |Tz=A]AFA]—7— 0.91 (B)
ArEY-1-[2- (4-
[ 2 EARYZIL)IFIL]—1H
[ CH, N-—N H —AES——3—
[ 0 ) AARFHE R
[ Q
[
[
312 o N—[[4— 474.19/
: HY ‘\)Hz (F2/ZALT4=)0) 7z=0][125(B)
[ . 0 O [AFAI-T—AREL—1-]
[ 2—(4—F/RYZJL) IFI]
[ O\JN'\"N\/ H —1TH—A Y&V —)L—3—
N ANREFHIF
[
8]
[
[ 313 HO gy {N— (5—t Fafs—1, 5— [433.28/
[ HG O | SAFAAZLL) —7 - 1.26 (B)
[ N Abdkv—1-[2—(4—
\ H EARYZALYIIFL]I—1H—
: / N oA 2 FT—=)—3—
[ e N HALREHYE F
f ¢
( N
[ (O]
[
O
oooooao

googao

10

20

30

40



(133)

JP 2004-502642 A 2004.1.29

314

N—(2—LF/IFN)—T7—
Arx-t -2 (4~
EpshRYo Ly T FR]—1H—
A BT — -3~
ANBRFHEF

358.21/
0.92 (B)

315

7—AREV-N—[2-2FH
=1 = (1 =AFJLITF)N)
o]l -1—[2— (44—
TARVZA)EFL] -1 H-
oA 20 A AT vl G o
PR s -

403.29/
1.43(B)

316

7—ARXxL—1—[2—(4—
FHARYZ I IFNL] = N-—
(FRIEFO—1, 1-

VA F UG- —FT ) —1H
el 2 N e e 3
HLREHE R

423.11
0.95 (B}

317

N—(2—Z +FFLIZTFN)—7
—A bEFL—1~[2—{4~—
BARYZAIZFL]—T1H—
A F— o= 3~
ANBRFHIF

377,25/
1.09 (B)

318

N—[2—(1, 3—
R OF xS~ -5 -1 )
YEFR) T A R
—[z—{4—=nk)z i}
TFL] =1 H At 2 E )l
—3—-AhRFHE K

453.22/
136 (B)

319

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 Y e Y e B e T e T e T e T e T e B e T e B e B

F—AREL—_N-—[2—(1—
AFH—1H—-ZFI——4
— W} IFLT -1 —[2—
(4a—FpHRYZ ) IFL]—
T o e o 3
ALRFHIF

413.24/
0.8¢ (B)

L
oooooao
ooooao

10

20

30

40



(134)

JP 2004-502642 A 2004.1.29

[
[ 320 7—AbEL-N-—[2- (71— {41324/
o AF LT H g 2H il 5{0.81(B)
[ Q ALy TFA] -1 -[2~
[ Z y (4—FEhyzi)TFL]—
~ (\Q TH—A -3~
: P TN ! PARES I §
[
[
l 321 7oA b F L N [(4 409.23/
[ Hy AFRLTZzTi) AFLT~ 1.38 (B}
Q 1—[2—(4—
[ 2 EFARYUZAIZFL] —
[ CHs --N\ " 1 H““ff Rl — 3§ —
[ o\E%j>j§ hREHE R
[
[
322 N—[2— (UTFa7ss) 0428/
: - TR 7 Ay 1 OB
[ o~ [2— (4—ENLRYZNL)
[ i IFL]—1TH—A T T—)L
H&V —3—AAREYE
[ o
[ BTN o,
[ 323 . N—[2—-(2—snnyz=; #4318/
[ Q YIFA] =7 A hEY - |146(B)
e O B § [2—(4—FahRUziL)
[ fj‘ IFA]—TH—A o T—L—
[ O : 3—hAREHE K
: O
[
324 7—AbrEL—N=—[2— (343923
[ O AbELTrouyzFi]—1|1370)
[ —[2—(4—FARY /M)
: o ZM ('Q IFA] =1 H—o D F Y~
N B M ! 3—-hafRetz K
[
[ 325 o 7k bR N [ 2 (4 42324/
[ Q AFLTrAYIFNL]—1— 147 (B)
Z [2—(4—Filskyzi)
: oH, H-W (\Q‘c ITFh]—TH—A 28— —
[ J Ty 3-hNREHETE
[
[
bpo326 N—[3— (sTFnyss) (41827
( H TOEA] -7 -4 hEL—1 [084(B)
[ —[2—{4—FNRIZN)
IFLI—TH—AET—N
[ ' Tm —a—BAREFEF
| O
[ HE
[
u
Ooooooo

goodgan

10

20

30

40



L T e T e T e T e T s T e T s T e T s R e T e T T T s T s Y e T e, T e T e, IO e, TR e T e, T e T e TR e T e T e TR e TR e T e T e T e B s Y s B s B T T e T e T e T s T e T e B s |

(135) JP 2004-502642
327 ) N—I[(2,5— 431.18/
: CINAR Tz AFL]—|1.35(B)
Q {JH’ 7-Abrxo—1—-[2-(4—
Z ; EARYZAIIFL]I—T1H—
AT —= -3
f;‘"’jiS'}\{“ HILRES K
328 a N— [2 — [ 4 — 488.17/
H (7= Z0k=n) 7] |126(B)
) IFN]—-7—AbF—1—]
2—(4—FNLFRYZIL)IFIL
He O L -1 H—a &)= —3—
o™\, ANREFHI R
S "
329 N— (trans — 4 — 403.24/
O EREFLLonasi L) —7|102(B)
—AbEL—1—[2- (4-—
2 HH EARYZNL)IIFIL]I—1H—
g1 \O\’w £ F— =3 —
N ) ANREY I K
330 N— (1H—RYXA 24— 4352V
CH —2—ANAFNL) -7 — 1.07 (B)
N AbFL—1—[2—(4—
/ }\JH CH EARYZAIIFAL]—1H—
N of o ET—)—3—
HCO H HARES S F
331 ; N—(2,3— 415.27
ﬁ SAFLLIOAFEL)L) -7 — |1.52(B)
i H AbF—1-[2-(4-
e EARYZA)IFA]I—1H-
HeO £ UET——3—
ANREHEF
332 7—2 REL—N—[2— (1—|31626/
N AFNL—2—-FOYSZI) 0.84 (B)
N CH IFNL]—1—[2—(4—
T H EARYZA)IFL]I—1H—
NN AUES—)—3—
WOH HNRES S R
oooooao

googao

A 2004.1.29

10

20

30

40



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

(136) JP 2004-502642 A 2004.1.29

U

333 N—[{(1—IF)N—2— 416.26/
ﬁ PRy AFL]l—7— |0.86(B)
N H;C> AbFL—1—-[2-(4—
i H EARJZAYIIFILI—-1H
N —AVEJ—L—3—
HQOH ANRFHIE
334 7—2bEL—N—[3— (2—|43024
Q
Q N {#xv-i1-vnyszmu)  [106()
JaELl—-1—-[2—-(4—
2 § ENRVZAL)IFL]I—T1H-
CH s ""N\ NH AET—NL—3—
°\Eij>‘§ ALRESS R
335 N—[(1— 417.24/
—CH, @ EFRFLLIRAFLL) 1.29 (B)
A~ AFA]—7—AbEL—1—]
2—(4—FARYZN)IFN
I=1TH-A2&J—)—-3—
o N
:}O ANAREFHI R
336 £ N—[2— (4—smazz=) |473.20/
O 2y - (ernxuaFn)  |144B)
IFL]—7—ARFL—1—]
Z " 2= (4—FEARUZLIIFL
2"&5)*{&@1{% 1= 1TH—A V&Y= -3~
ANRFHIFE
CHa
337 N—[(1R)Y—1—¢( 405.26/
“ 4©_>_}” EREFSAFIL) —3— 1.28 (B)
o AFANTFL]I -7 A X -
N 1—[2—=(4—FNFRU=N)
1 — — ~ Y - —
N N Is_‘)l/] 1 H 24\\/54 =L
J _J 3—ANREY I K
HE—
338 7—AREL-N—-(2- 405.26/
Q ArFLIFAY—1-[2— ( |122(B)
Z ”? 4—FELRYZL)IFIL]—N
o, RN Y —-7n l:“u,—‘1 H—o 25 J—)
& ) L —3—-ALRFHEF
° o,
oooooo

googao

10

20

30

40



(137) JP 2004-502642 A 2004.1.29

339 7—AhEL—1—[2- (4 [$0L1Y
" ELRYZ A IFNL] ~N- ( |123(B)
R 2—FTZNAFLY—1H—
| 4UET— ) —3—
%L{:} ALKEHE R
O
340 7—A hEL—1~[2~ {4~ 39622
Z:} — ELAUZAYTFAT—N—{ [0B0(B)
" 2O AFN Y~ H -
2 A W=~ 3~

zl"ié"}\{“ hLREHZF

341 7—AREL—1—-[2— (4—|3562¥
D = FEAFGZAYIFN] N { |079(B)
NN B—EUDZAAFIL)—T1H—
Z oA L F e o G -

?t(%;»ﬁgH hnfEss K

342 7—AREL—1—[2— (4 47828
t} ARy Ly TFA] N |LOSB)
Z 1= (TN AFILG —4~
y ‘/© ERYSZL]—1 H—
%‘Q A e o B e
& ANEFHEF
343 N— (1, 2-¢7zzazsu[485.2

Z:D ‘D )7 —AbEy—1—[2~( |16E)

4 —FHFRYZH) TFH] ~

N M TH=—A &V ——3—
Hscﬂ\‘é)\{ O hrfLys |

344 HE 1y N—[(18, 28)—2~— 439.22/
Q E KRS~ —AF 2~ 130(B)

N O TLILEFN]—T—
7§ HHoH ApEy—1-[2- (4~
NN EARY =AY IFL]-1H
H A& R

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

L
oooooao
ooooao



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

(138)

JP 2004-502642 A

345

N—[(2,4—
Coo07zZ)YAFIL]—7
—ARFv—1—-[2—-(4-—
ENRYZNLIIFN]—TH=
o HEF—I—3—
ANRFHZF

463.14/
1.56 (B)

346

7—AbREL—N—-[(2—
AREXL TNy AFIL] -1
—[2—(4—FNAKRUZI)
IFL]I—1H—AET——
3—ANLRETEIF

425.20/
1.33 (B)

347

T—ArHF—N—[(2—
AFNLTZN)AFNL]—1
—[2—(4—FENFKYZI)
IFAL]I—1H—A &= —
3—ANIKRXGEF

409.22/
1.35 (B)

348

N—[(3, 4—

A RELTI DN AFL] -
T—Abr¥v—1—-[2-(4~-
ENARYVZIL)IFIL]—1TH—
oA ET—)—3—
AIRFHIF

455.19/
1.21 (B)

349

7—AkEL—1—-[2—(4—
FEARYZAIIFIL]-N-]
[3—(RYZLFBRAFIL)
ZTZAN]AFNL]—1TH—
A=) —3—
ANREFHIF

463.20/ -

1.49 (B)

350

7—AkEL—1—-[2—(4—
EARYZAIIFL]I-—N-—]
(18)y—1—(2—
FTIZELZN)IFIL]I—1H—
A wHET—)L—3—
ANLREFHEF

459.24/
1.54 (B)

gooogbad
goodgano

2004.1.29

10

20

30

40



(139) JP

2004-502642

351

N—[[{(1R,2R)})—2—
ErFEFLionaiiign
AFNL]—T—ArFL—1—]
2—(4—FNLRUZN)IFNL
I=1TH-A2&J——-3—
AREHE K

417.24/
1.27 (B)

352

N—[{18)—1—
(EFRELAFL)—2 2
—UAF)NLFOrNL] -7 —
ArFL—1-[2—-(4-—
ENLARYZNAIIFIL]I—1H
— A= —-3-
AILREHIF

405.26/
1.24 (B)

353

7—AREFL—N-[(18)—
2—AF)—1—[[{4—
—ktRZzZNYTFTER/]
ARz ] FaEL] —1-—
[2— (4 —FENLFRYZIL)
IFIL]—1H—A &=
—3—ANRFHIF

525.21/
1.48 (B)

354

7—ARFL—N—-[(18)—
3—AFIL—1—-[[(4-
—kBETZZZIITFTES]
ANRZNWL]ITFL]I—1-—1
2—{(4—FJRY=))
IFNL]—1H—ALET—I
—3—ANLREFHIF

539.23/
1.56 (B)

355

7—2AFEL—N—-[(18)—
1—AFLTOEL]—1—[

2—(4—FNHRJZNL)IFIL
]=1TH-A2&E/= =3 -

ANREHEF

361.24/
1.18 (B)

356

N—[2—(4a—-%4907xz=)L
Yy—1—AFLIFIL]—7—
ArFL—1-[2-(4-
FEARYZAIIFAL]I-TH-
A BT —=)IL—3 —
ANREFHZ R

457.20/
1.55 (B)

L T e T e T e T e T s T e T s T e T s R e T e T T T s T s Y e T e, T e T e, IO e, TR e T e, T e T e TR e T e T e TR e TR e T e T e T e B s Y s B s B T T e T e T e T s T e T e B s |

O
gooogbad
goodgano

A 2004.1.29

10

20

30

40



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

(140)

JP 2004-

357 7 -2 b#&—Nmims)mzf%zg
—(4—AREL—p— 99 (B)
FIRLIAYTFTES ] 1~
AFN—1—FFVITFL]—1
—f{z2—{4—nRYN}
IFAL] 1 H—A
3—-hhREHIF
358 g FSN |1 [[7 -2 hEL—1— [ 240223
O (4a—FAkRYZn) TFL]~ [090B)
Z TH—A wH S —b—3 -1 L]
L 'C%ﬁ“ ArRzpp]—L—
°é)\§”; H, =N R
359 N—[2— [ZTFA—(3— ‘;’6&3(‘[}{)
Q AFNLTINITESIIFN]T
I—7—Aprdi—1-[2—(
z " T 4—FNRY ) TFA] —
T TH—A & — 3 —
© Ojbm DLAREGE R
360 dc'd 7oA bFEL N~ [3~[{4 f%zg)
— A RFu—2-—FTFRLIN;
FES]-3—4FVTFaEN]
}NH oo [ 2 (4 LR D
o Y TFI] =1 Mo &L
4 H —3—AARESE R
NN
361 N-[2= EFofy-g- (48524
o, (:j A=A RELTEEL) 1.30(B)
S~ FAEA] =T —A bEL—1—
‘ (2~ (4~FARYZ4)
IFN]—1TH—4 L T—il—
o . 3—ANRFYEFR
g/}/\{;)@ﬁma
HD
362 7-AbFLv—1—-[2-(4- T%S;(g)
Sﬂ EARGIAFLIFAI-N— (|
g r FryEFR—2—AFY-3-
o= FIIN} =T H=A & T
h“g —3—hARFHI K
NC/”\O
L
Ooo0o0oooOoa

ogoogano

502642 A 2004.1.29

10

20

30

40



(141) JP 2004-502642 A 2004.1.29

‘[ 363 N—SoanELL—7— 42930/
: N AbES—N— (1 1.57 (B)
: LN AFLIFNL)-—1—-[2—-(4
[ Z o, —EARY=ZNLIIFIL]I—1H
[ . Ho~( —A VB —)L—3—
: e @ HAREY S K
[ o]
[
(| 364 a—[[7-AbExs—1—[2 [373.24
[ @ —(4—EAKY=L)TFN] |095EB)
N —TH=—AYF/=L=3—-1)
: z (~ 1AARZ AL ]TELKRY
[
Ha Nl \j
[ L S M
[ Q
[

[ 365 7—[[7—-AFxL—1—[2 |519.25/
[ @ @\ —(4a—FNFRYZNL)TFIN] (1.30(B)
N N . At

NN —1TH—A V&I —)L—3—
: z Q\( AN1HALRZL] -1 -
: SR © Jr-jL—1.3,8—
[ °\©)\‘g hUTFHRER[4 . B]FAY
[ —4—F
[
366 7 -2 pEy—N— (1—25 4027
[ O —a-eRyvzy-n-  [072®)
[ N AFJ—1—[2—(4—
[ 2 H’R ENARYZNLIIFIL]—1H—
[ P N £ BET——3—
: 0\©)‘\<0 Moy | AuRESI R
[
L 367 P~ N—l2- (AT e/ 1042
[ IFL]-N—IFL—7— :
CH,
[ K/N H,C—y ArFL—1-[2-(4-
[ Z 8 EARYZJ)IFA]—TH—
—H cH, oA ET—)—3 —
N/
: 2 1 HAREY S K
[ o}
[
L1 368 4—(2,3-CtEFO—2— 50524/
[ O ) AEY—1H— 1.26 (B)
[ N v RURALZHET——1—4))
[ Z (j o —1=[[7—ArFL—1—]
g PN N 2— (4—FELRUZL)IFL
: © O ]—1TH—AHFJ——3~—
: ANTANRZLIER YT
[
0
DOooOooaOo

googao

10

20

30

40



(142) JP 2004-502642 A 2004.1.29

369 A k&Y -N-2FL-1- 612V
oM \j [-@-Eufy =) zFal- |L14EB)
e N-ZaEL-TH-
N AET—I -3-ANRESEF
o
}\‘/\/CHQ
HC
370 1-[[7- * &L -1-[2-(4- 463.29/
PN ELRY= ) TFALI]-TH- 15T E)
N A HET— ) =3-1 )]
! ANRZL 14T L AF L)
S ExySy
o
371 - A RS 1[4 359"’2-2(%')
O EALRYZILYIFILI-N- '
N HG FaENL-N-[2-2-
Z New EUSZL) IFAI-1H-
o N \ AUET =L -3-ANREFHI R
)\ 7
1.8
49428/
372 0’» O~ 4-[[7- A b ¥ -1-[2-(4- 1.06 (B)
Q,N Q EARYZA)IFILI-TH-
AT =) -3-A 1]

AR ]-1-(4- 2 &L

%JCH T AFLERS DY
[a]

373 7- % b&E L -N-[2-(1- 467.29/
O A RELTTL)-I- 1.42 (B}
N A AFAIFIL]-N-4F/L-1-
Z HG -(4-FENFHYZIL)TFIL]-
oy TH-A 28— -3
Y o ANREFHIF
374 O o, N-JF)L-N-ITFIL-T- ?8397'2(%')
N AL -[2-A-FIFRY NN
; IFNL]-TH-
A E =)L 3-hIRFH I K
EHQ py Ot # R

L T e T e T e T e T e T e T e R T e T e T e T e T e T e, T e T e, T e, O e T e, IO e, T e T e O e T e R e T e R e B = B e e T e T e T e T s T e T e T e B e B s R e

U
googbad
goodgan



—m —m ~—m A @ @ @ @ @ @ @ @ @ @ ™@ ™@ ™@ & & & & & /& /& /s, /s /&, /e, o/ /e /e /e /e /e /e e /e e e e

(143)

JP 2004-502642 A 2004.1.29

375 . 499.26/
T- A R AL -1-[2-(4- 164 (B)
k, ERRYZBIIFAL]-N-
N (T AFNI-N-(2-
z DT FNI-TH-
Y AV E T 3 AAEET 5 F
] h\
0
W
376 N-(L3-Ruystey— (45323
™ B o J b N - ITF L T 1.32(B)
i A RE L [ G FARY 2L
Z on, YIFAI-TH -« L8 T—ib
{ S-ARRESI K
™M NQ
(+]
o] o*j
377 - TF ) -1-[[]-# Rx -1- [40L2¥
O (el by =y TF ] |135(B)
N “TH = oA & —ib =3- ]
Z ARzl gy ew
l, N
e Q
% e,
378 N-[(4-5mazz=n) 25 [49115/
o,
@ & I-N-TFAT-A by - |60
" R-G-E AR YDA TFL]
v “I Mo L
a S-hafEH3 K
/""“
HC L< ?—u
(o]
379 o, N-l2-7am-6- 489.20/
(;_) DAFATZZA) AF] 153 (B)
—~ L7- A b N = (1=
e - Dy, b F )L TF L) -1-[2-(4-
N LAY ZA) TFA]-1H -
a\ép °© W & — - 3 ~H L E R
380 ] 423.24/
o (\O -2 F:‘%V—N—%?‘}L-F 1'35(]3)
oy \) [2- (4B A Y ) TFI]
P AN-(2-F T TATFN)-1H -
Y A BT — b -3 A REHE R
ey
[#3
}\I/\/®
MG
0OO00oo0oao

ooooao

10

20

30

40



(144)

JP 2004-502642 A 2004.1.29

EED NTFL-T-% %5 45333
[ o wlw[2e (A= B AR ZN) L35 (B)
[ N IFu]-N-(2-
k,—N o 71/‘\3&5/13"» 1-1H-
[ z AE)=n-
: o |[FRLEEHIF
?Hﬂ _'—\ | e
[ o
(s
[
[
[ 382 (28)-2-( A F¥S AFN )  [403.25/
cf} 5 —(l-[{?—f;_sﬂw—f—[ag_— : 1.14 (B)
[ -ENAEY = TFNR
{.’N M- = -84 1]
[ z AnAznicoy sy
[
¢y Q
[ | S 'R,
[ o \C”u
[
[
383 AXHE R -1-[[7- 402.27H
: Py A RS -1-[2-4- 0.71 (8
[ L %bj; ) 2@15‘1 I%‘éb]
. oA &) — ) -3-
[ Z N Q PyS BN -4
[ oI AFL--1,4-CF7EE
( Q
[
[
384 9 N-TFA N-(-TFu-3- |$303Y
[ Q Eoyso)-7-2 k¥ (075(8)
[ z " —1-[2-4-F R =)
& TF N ] -1H oA 25—l
E ;r%»\gn ~T |FPAREYRE
¥,
[ e
REES 3725
( o N-ZFN-T-A FFL 1.47 (B)
O W2 AF LD
: L AF L 1-1°[2- 4
[ 2 ELRYZIL]TFIL]
cH, N—N ~1H~ 4 :{‘?’f—‘ﬁ/“
: ISP W -ANREFHI R
[ Lo,
[
L 386 1-[[7- £ R %3 —1-[2-{4- |46429
[ EARY L) TFIL] 0.92 (B}
) ~H-oA L H - -3
[ 4 (I
[ N : OI_-T-::]" !
[ o NwQ: Q EnTiy
3,
| ot
[
[

L
googbad
goodgan

10

20

30

40



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

(145)

JP 2004-502642 A 2004.1.29

387

N-THF ) -T- A %2 -N-
f2-4-AbFeoz=ni-1
—AFIFNI-1-[2-(4-
ELRYZAL)TFNLI-1H-
A )= -3-
ALAREHEF

481.28/
1.46 (B)

388

i~ F FX -N-AFNL -1

[2-(4-FARY =)

TFL]H-[2-2-EU D))
TF -4 8 — 1 -

~HLREHE K

42423/
0.72(B)

389

T-A R -N-(1-
AFLIFNL)-1-
2--TpRUZL)
IFNI-N-
(Dz=pAFN)-1H-
'{J’SI V= -
FhANRFYIF

437.257
1.44 (B)

350

N-TFJ-T- A FF
-1-2-d-EARY=0)

—tHof 2 & Sl -
FAIBRFHEF

IFNLI-N- (T LAFL)

423237
1.38 (B)

391

l S

[2-U-ErFRUL)
TFNL -1 & Sl ~
-4 I IHhAFR=N]

R RV

-5 -4-[[1- 2 %S -1-

402,27/
0.68 (B)

392

N-T[d- (UAFALTES]
DIl AFNL]-T-

-1-[2-4-FAAY L)
ITFILI-H-A 5 T—0 -
~ANRXTEF

ARFRL-N-(I-AFLTFNL

480.30/
1.03(B)

393

N TFJL -T2 R EL
N-(-A FFLIFN)
-1-[2-4-ENLRY =)

--ANREH3

m;»}4&4>§9—w'

391.2¢/
1.08 (B)

O
googbad

goodgan

10

20

30

40



JP 2004-502642 A 2004.1.29

[
394 N-[(-2OmD =) 457.49/
[ “ AFNL]N-TF -T- 1.56 (C)
[ 2 A RFD -1-[2- -
ELRYZAIIFNL]
[ S o ;;H _«'{;g;’:;if -3-
N LAREHI R
[
H,C \——\N
[ (LD
[
[
395 Jo i RS N 41121
[ Q ARESTroL) 146 (B)
[ Q A-{2-G-EAFY )
N OMe IFAI-MH-A 25—
: N SSTANAEE R
[ N
[ OMe L\
N
[
Q
: 396 ) 457257
[ N‘([i.?“t?l:)b}—zw 162(3}
% sks A -T- 4 kxR -1-[2- -
: ¢ EAKYZL) TFLI-IH-
[ N A= -3
AN ALRRYE K
[ N
[ "
[
397 -4 R AL -1-[2-@4- 38124
: Q 2asky-p)yTFEL]- [L36E)
[ O et N-Zx = ju -TH-
Sn A~ -3~
: N AREFHE K
[ OMe‘\
N
[
[ o
398 2-[[]- A b Fs 12~ [43925
[ B-Enky=pL) TFa] (1603
[ o SH-A = -3-1A ]
S ANBE=ZIL]IFR /]
: G REEHAFAIRT I
[
[ He ™ 8
[ Q
[
399 ‘ : 41120/
[ -4 bE N-(3-
[ Q’Q ArEvDzzp)-1-[2- [L39E)
° CA-EAR) L) IFA]
[ H C-H-A - -3
[ A HIREHE R
[ HyE e
[ Cﬂj
[
L
DOooOooao

ooooao

10

20

30

40



(147)

JP 2004-502642 A 2004.1.29

[ ", 41121/
400 X 1-A b &SN
: ! ArESTI o) -1-[2-  [134(B)
[ U-ELRY =N ) TFIL]
a M- 24— -3-
( H hAARGE R
[ h
[ Q
[
401 tr ey or 438.19/
[ o CRRRITTRAY pre
[ EARYZL)IFA]
[ ° “MH-o & = -3-
@ hLfxd s F
[ h:
: A
[ Q
[
402 7-A b EL -1-[2-4- 423.25/
[ EAR)ZA) IFL] 1.41(B)
[ o -N-(2.4,6-
NH RYAFLI ) -1H-
: N AET—N -3~
[ b ARRFHE B
om\
[ ™
: »
[| 403 N-(I-FEFIL -2 3- Uk Ko |64.27
-TH-4 2 F— ) -6- )L ) -7- |1.32(B)
[ Y ARED 1[0
[ o : EARYZIL)TFNL]
- i ~tH-o4 25— -3-
: 5 AR HT
[
[ HaG 2
[ !
[
404 Mely N-2 6-DA R TT=) ‘:4115.24;)
[ o R B 15 ¢
ELRUY_A ) ZF N
; g ome “MH- o DA Y= -3
[ N ANLKFSFS F
[ OMG)\\
N
: )
[ O
[
405 N-2.5-SAFATrmp) |02
; Q SR REL i L@
[ o TH, :EIDPFU:}Q}I-T*}!/}
[ H —TH-o 25— -3-
¥ ANRESE R
[
[ H L -0 2
: <D
L
DoOoooao

googao

10

20

30

40



(148)

JP 2004-502642 A 2004.1.29

[ . . [425.261
406 H.C A RFLN-(2-A ML
[ b b H LT el |V E)
[ o [2-(-EpnRY) =)
WooH,C IFL]-1H-4 50—
[ 5 --hARFHE R
[
[ oY
: <
[
407 7-A k¥ -1-[2- 471.30/
[
G-EpkYy =) zFL] [1O6G(B)
[ o N (T AFR)
H Zr A -4 L E =N
: b BAARFHE R
[
[ we Ci
: B
£ 409.23/
E 408 /_Q " R-Y- (9;5;;")’?‘ '3‘:)111 ?Zl(fﬁr ) 158 (B)
270 e T
[ M EARYZA) IFL]
™ L B 1 V2 Y By P S
[ wvofj HAREHE R
[ M.
[ [{)
[
[ 409.27/
[ 409 N-{2,4- A FNT T2/ )-T41 .43 (B)
A RE 1-{2-a-
[ v EARYZA)IFA]
[ W ~1H-A ) — L -3
-0 Al e S
f f
[ (Oj
[
L} 410 NoQ3-SAFRTIZN) | o
i ;iij ~7- 3 %3 -1 [2- (4- 139 (®)
ELAY ) TFI]
[ / ~IH- A A — 0 -3~
[ -0 HN ANEXHI R
[ N,
: C
: 411 \ T-A R -1-[2- 382.27
[ W-EAKRYZL)TFRL] 094(E)
[ -N-3-EYy =)
“MH-A 5 J— ) -3-
[ Pl e
3«
[
[ 8
[
[
O
Dooooo

googao

10

20

30

40



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

(149) JP 2004-502642 A 2004.1.29

412 ' T-A FEL-N-2-AF) 445.25/
C -1-F 24 L= )-1-[2- 1.39 (B)
nE G-ELRY=ZL)TFIL]
H -H-A 52— -3-
S ANFREAHI K
Hi -0 8
413 M3 T-A XL -N-@4-AF L - 39626/
o-ENT=n)-1-[2-(4- 0.97 (C)
5 ELRYZL) TFIL]-H-
N oA 25T =N -3-
W HLREHI R
OMe\
N
b
414 T-AREY N6~ 396.26/
e, AFNL-2-EYTZNL) 1.29 (B)
e U ERART =)
; IFAL]-IH-AVF =
Q:Z"J S3-ANRESE R
7P
-
415 N-(2-4 o0 -6- 429.18/
ARFxLTI=L-T- 1.41 (B)
H«C‘Q ARFT-1-[2-(4-
° u ELRIZNL)TFNL]
H -1H-1 25— -3-
¥ ANREHI K
e~ 5‘:
416 -4 RS N2 A Ry - (12027
b-AFILTT=J-1- 1.36 (B)
H=C'Q [2-(4-FENLARY =)
° ael ITFN]-H-A 5= -
no -ANLERXHEF
S
oo é
oooooad

ooooao

10

20

30

40



(150)

JP 2004-502642 A 2004.1.29

422 é@

HN-[4-A-E ) DA FN)
2 r b ]-H-A v E— N
=3-ALREFHEE

[
[ , }
=3 AN )T A b EY L704E)
[ o ~1-[2- {4~ EARY =)
[ 4 IFN]--A FT—0
: § S ANAFSEF
[ ne P g
[ Q:)
[
[ @‘“ oty T A b EL -1 [2-(4- 1.49 (B)
o BAFRY L) TFL]-
[ " WA 5 — N -3~
[ b HRESEF
[ e 7 e
[ B
| <
[ 419 N-(2-2F/ 2z )-T7- 40620/
@\g ARFL 1[04 i |L37¢B)
L ° ELRY=NL) TFN]
[ i A DB =) -3~
. FLARFHE R
[ ELIF ] -~ (5
)
[
L P 420 N-(-TOET o) 459,10/
[ Q S7-A R xS S-[2-(4- 1.52(8)
o B EARY L) TFNL]
[ 3 “H-of 28l -3
[ E, hiiRxdz K
[ H,E £ e
[ Q
[
[
421 N-(3-LFP/ D) 406.21/
[ L s —7- A b&S -1-[2-14- 1.40 (B)
[ ° ELRYZA)TFN]
; “H-A & — -3
[ h 2l i -
[ wp P 5
[ (ﬂ‘)
[
[ A FEL-I-[2- (- 472.26/
EARYZL) ZFN] 1.10 (B)
[
[
[
[
[
[

U
oooooao
ooooao

10

20

30

40



(151)

JP 2004-502642 A 2004.1.29

[
r| 423 N-2-TFATzzpn)-T- 409.24/
. g:z% A bF L --[-4-T ARy =) |142(B)
[ n Hs ITFL-TH-4 &YV — ) -3-
[ 3 AnHEH I K
[
[ H.C < 8
: -
[ 424 -4 k&L -N-[3-(1- 439.29/
[ . Ra AFATREL) Dz ]-l- |16 (E)
: 4 [2- (4 FARYZI) TFN ]~
S TH A W F =l =3~
[ HAREHTE
[ ¢
: O
[
425 N-@-FoEFzoL)-T- 459.10/
: Q’ﬁ A b 1[04~ Lk 1) =1 }f1.59 (B)
[ G ITFNT-TH-A &= -3
H - -
[ @ HiBFHEF
[ np (>
[
[ <
L1 426 7 A REL-N-(-% REy 42622
[ 9 =N 42 F I Ey Sz [1L16(B)
[ ¢ H o Ocn, [2-(4-x k) =) TF L]
NN “TH = o e )l =3
[ mcor) HARESZ K
[
A
[ [U]
L AT oy |TARAS NG e
[ QL ey 2= E P ) -1-[2- 8- 0.93 (B)
[ 7 N ELRYZAITFALI-TH-
[ i A=) -3-hRETE F
: e
N
[ »
[ C
[ 428 o 7N 7- 2 RE L -1-[2-(4- 382.22/
[ PN Tk TFL]-N- 097 (B)
[ — H BT~ H -
[ N A2 EV =B R AREY R F
-0
[
N
[ (Oj
[
[
L
Oooo0ooo0ao

ooooao

10

20

30

40



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

(152) JP 2004-502642 A 2004.1.29

L

429 y Chs -4 FE -N-[4-(6- 392.22/
o )\ AFN-2-EY T )-1- 1.14 (B)
N/“N [2-GG-FELFRYZLYIFIL]
4 H STH-A 25— -3-
e ANKEHEF
HyC~O H
[N
430 7N -2 kY -1-[2-(4- 382.21/
o EARYZNL)IFIL]-N- 1.08 (B}
N (2-EUYZ)L)-1H-
N AET— I 3-ALREH T R
HE £ e
-
431 N-[[5-(FeFALTE/)-7- |324.29
» A REY-1-2-(4-F kY =) |17 ©)
T IFLI-TH-AvFT—)L -3~
Oy ANTALR=ZL]-L -
Nt \ JIZATFIZVAFLIRTIL
M,c’o g
432 N -[[7- % F& 3 5[ 560.31/
. AFLANKZL) TR 1= (1140
MeO_SN e ([2-@-FARYZ0L) TF]
B H o STH-oA &= -3-1 L]
-0 N AR I-L -
’ FIZANTFTIZUAFILIRTI
N
)
433 N-[[5-7 3/ -T-* pF -1~ |482.3%
-E-FEAFRYZIL)TFI] 0.93(C)
g " IH-A Y HET =L -8 -1 L]
© §u ALKRZN]I-L -
HE 4 TJIZATFIZUAFAIRTI
HF - 5}
oooooao

ogoogano

10

20

30

40



(153) JP 2004-502642 A 2004.1.29

[
[ 434 . N —(5-2 £10 -9 445.3?5
[ ArEL Tz )14 ey PO
[ o -2 'ARY AT TFIL]
[ e SIH A T -3
[ '\/N AR -
[ Hae = )
: D
[
[ 435 L N-Q-480 -5 2F17z=|429:26
: ’ }oT- A b Y -1-[2- (4 1.49(C)
[ o FARYZA) TFA]TH -
[ H oA ET = -3-hREFFE R
[ rd
I: H,ﬂ ) Ne
[ P
[
[ 436 o N~ 5-SHEaT o)~ ‘;"gzéé’)
, Q AR --[2-4-FaRY AT
. o cs TELT-TH = W&l -
[ K FHANLRFHEF
[ ¥
[ M.,’C/O
[ [
: -
[
[ 437 N-G-ZFNLTxL)-T- ‘1“15;32&’
7N, A RES -1-[2-(- A2 (C)
[ . Oy ELRYZAL) TFL]-H -
[ A o B gl -3 F AR R R
[ &
[
[ wg g
[ t}
[
[
: 438 N2~ R A7) T ‘1“357‘2;‘3)
( Q F b 12 G B LA LN
[ o > TFN]-IH-o 5 T—
o B-HNAREYEF
[ -
[ M
[ ho O
[
[ -
[
L
Ooo00oo

goodgan

10

20

30

40



(154) JP 2004-502642 A 2004.1.29

[
[ 439 . N -[4- D40 -2- 467.35/
(ryzaAoaFa) 7z=a]134©)
. -1- A REF Y -1-[2-(4-
[ © ; EARY)ZNL)IFIII-TH-
[ $ HoOF A 2ET— N 3-hALREY 3 R
[
[ H,C -0 e
[ Q
[
[ 440 F N-U-TAaTcoj)-1- |399.30/
[ A h&E L -1-[2-4- 1.27(0)
[ o FARYZA)IFAI-TH-
C Dl A D E =L B-ANRFY S K
[ N
oue\
[ N
i Lc}
[
[ 441 -2 b AL —-[2- (4 465.35/
F Z 1.50 (O)
[ ’J ENWRYZN)IFI]-N-
o F B-(rY 207404 REL)
: H JzZNI-TH-A &)=
[ ) B-ALREHIFR
[
l Hg 8
N
| D
: -
: 442 T-A XY -N-[2-AF)I 437.38/
: 6-(1-AFATFNL) 7z=0] [133(0)
[ nE ’qﬂa -1-[2-(4-FENRY =N} ITFIL]
[ HOHE -TH-4 &Y —)-3-
[ Y ANREH T R
: P
[ Qj
[
[ | 443 . N-[2-#n1onA -5 483.31/
[ F (hyzntaxrFi) 2z=.](15%©)
-7 A R E S -1-[2-4-
: o T ENRYZIIIFN]-TH-
[ K A UET— L 3-ALREY R
[ »
[ e i
; B
[
[
L
0o0ooooo

googao

10

20

30

40



448 ;

EARIZAYIFILI-N-[2-
(YA XAFIL) 7z Z)L]
STH-A &Y= -3-
hANLREFH=E E

U
oooooao
ooooao

(155) JP 2004-502642

[
| 444 -4 REFY-N-[2-(- 1
[ AFATFL) Dron]-1- |30

o Hy [2-4-FEAFRYZIL)Y ITFII]
[ HoHe “TH - &Y —iL-3-
[ h HLREHIF
[
[ e ¢

N
[ Q
[
: 445 F N-(2-7RE-4-2).4n0 ‘1‘7379-2(2)
[ T )-T- A RES (- :
[ o G-FENLRIVZA)IFILI]-1TH-
[ NH  Br A ET— L -3-AIREGE K

“N
[ N
[ OME\
[ N
: ()
; 446 -4 b -1-[2-(4- ‘1‘65?;3(%’)
[ Q F ELRYZNL) IFIL]-N- .
[ o Y 2-(FUDAFEA REL)
[ H N ]-TH-A V&=L
[ ¥ - HAREFHE R
[ H:c’o e
[ {D
[
[
r| 447 ; N -[2- TR E -5~ -'1526951(2)
: F FUZAADOAFL) 7)) |
. g -1- A R E L -1-[2-(4-

[ N FEARYZA)IFAI-TH-
[ 3 A UET— L -3-ANLBREHIF
[ e 2
[ (_:>
[
[ . 449.28/
: T- A RES -1-[2-(4- 135 (©)
[
[
[
[
[
[

A 2004.1.29

10

20

30

40



—m —m ~—m A @ @ @ @ @ @ @ @ @ @ ™@ ™@ ™@ & & & & & /& /& /s, /s /&, /e, o/ /e /e /e /e /e /e e /e e e e

(156)

JP 2004-502642 A 2004.1.29

449 T- A kL -1-[2-(4- 423.30/
FRYZL)YTFLT-N-(2- 1.39 (C}
FAEALZZIN)-TH -
A FT— B hREYE R
450 N-(23-Sopnn7-=)) 449,19/
@‘“ - A R AL |- [2- (- 1.53(C)
Yoo © EARYZAYEFAI]-IH-
(;QZ;H AT =L 3-ALREFE F
ue? éi
~
451 N-[2-(L1-SAFATFL) (45136
ﬂg»ch H-AFN T IT-A MR 1.38 min,C
o " ~1-[2- {4~ ARY T Y TFI]
He AR - A BV -3
b ANREYE R
P
-
452 -4 k&L -N-2- 509.24/
"”a\fg;gé [(AFAFH) A FN]6- 1.28 (C)
¢ F (hyZnaAgtFi)I2z=n]
" “1=[2-@-F LR UL TFN]
J “tH-A &/ - -3
uo 8 ANRFHEE
-
453 7- A hE L -1-[2-(4- 464.36/
Q EARDILYEFLI-N- 1.31(C)
DR 2-(1-ERYSZL) Tz h ]
E;E; S H = LT -3
y hRREYE R
P(ac’g i
D)
454 Vil N-U-zFp-2-ysop) [410.26/
b T2 b & -1-[2- (4 1.09 (C)
o TARYZAIZIFALI-IH~
C;I%ﬁ AR T— 3 Bk A 3 K
¥ £ {i
S

gooogooad
ooooao

10

20

30

40



(157) JP 2004-502642 A 2004.1.29

[2-4-FARYZNLT TZ)]
“TH-A &= -3-
ANLREFHIF

455 o N-(2-70F -5- 4 F L7 == )L475.21/
Q JT- A RS —1-[2-(4 1.52 (C)
° . Br EBELRYZIIIFII-TIH -
@z‘ oA BT —)L -3-HIRESFE R
H L < Ne
456 AN N = (4, 6- & A F )b -2 410.26/
@" ’ Euszu) -4 pxs-1-  |1LOTQ
° [2-(4-FELFRYZL) TFI]
N TH-AVET = -3-
¢ HLREHE R
H,C'D 2
457 N-(6-TFL-2-Fys=,) (41023
Q/\Hs -J- A R E Y -1-[2-(4- 1.31(B)
° EFEARUZALIIFILI-TH-
(;qz—:' oA BT =) --HANRESEF
u,cj i
458 7- A Ry -1-[2-(4- 466.27/
Q ENLRYZNL)IIFIL]-N 1.52 (B)
[s]

1= A R EF Y -1-[2-4-
ENLRYZNLYIFIL]-TH-
oA BT —)L -3-HIRESFE R

459 - A hEY-1-[2-(4- 446.23/
Q ENARYZIL)IFILI-N- 1.55(B)
° 3 [2-0H-ERr—IL-1-4)
y“ © NI H-A Y E— L
-ANREHE R
Ry
460 Q N-2-T hFLTz)L) ‘-112554-233/)
o]

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

g
gooooad
ooooao

10

20

30

40



(158)

JP 2004-502642 A 2004.1.29

[
[ 461 N-@-7hAoTz=ni-1- 3992V
Q A k& —1-[2- (- 1.37 (B)
[ o EARYZA)LFA]-TH-
[ H A BT =L -3~ ANRFHEFR
[ '
L Hie 2
[ <::)
[
462 £ T A R AL |- (&m 53422
: ’ ELRYZNLYTFNL]I-N - 1.72 (B)
[ . [2-(4-E L7k = L) -5-
AN (FUDAFEAFLY Dz=A]
[
) AH-A v H =) -3
[ h A% S R
[ e \)
[ -
| 463 " N =(2,6- 02 F )L -4 ?Héz(g)
[ @»—4 BYS Do) T-A REL 1= |5
[ e [-{A-FARUZL) ZFN]
* STH = DR
: AAREY I §
[ s ® f
[ -
[
464 N-(6-F 2/ -2~ yu=j,) [397.28/
: QA -7- A b -1-[2-(4- 1.06 (B)
[ ° EARYZAIIFA]-IH-
[ 8 oA 2o A b =B
: 3 ALREHY T P
H L +
e
[ -
[ 465 : N - 6- 2T BE ~4- 557.11/
[ IhABTzo )T REL (124(0)
[ - S-E-a- ARy ) ZFN]
H S H o 2B -3
: S HAARES T R
[
[ He ej
: -
: 466 - & k&L -1-[2-(4- 424.29/
[ N . ELRY=L) TFNI-N- 1300
[ o Q’\4 ’ G- Fa -2~ EUP)
n U H o L -3
: 3 HAREH T P
[
[ ho ™ ()
[ &
[
L
oooooo

googao

10

20

30

40



(159)

JP 2004-502642 A 2004.1.29

[
467 N-[-(L1-UAF g [437.3Y
[ o o 1.40 (C)
Tz ]I A RFL - .
[ A 2-A-FARYZA) TFN]
[ WG “1H-4 & —-3-
: ¥ ANKES R K
[ H,c’ﬂ
t D)
[
[ 468 N-026-STaEZ7z =L i-7 [539.08/
&,Q S A RS -1-[2- (- 1.17 (C)
[ %y EARYZAITFA]-TH - 10
[ (:[%‘4 oA T fl =B PN REHE K
[
[ H,C'D 8
: -
[
469 N-(26-SonpTroLy-1- |449.18
[ m~4;;2 2 b AL 12 (4 1.15(C)
[ ° = THABRYZA ) TFLI-TH -
[ @ A E = B ANRESHEE
E e <§i 20
: B
[ 470 N-Q26Crmm-3- 463.21
[ @ ,{;}*‘“ AFLTTIN)T-4 b (12600
[ o o ~1=[2-A-FENBR G ZFN]
" SlH-A 2 E = -3
[ g HAREYF F
[ we © e
[ Q
[
471 N-2 6-STFAT =) )-7- 43730
: V@J‘ PR N, a 1.31(C)
[ o M TN )YTFILIIH - 30
[ @ A HT— - AAREYIF
[
[ e 8
: <o
[ 472 T-X kRSN -[2- A F A6 [S01.3U
c " . (ZzzptbFy) 7z=p] |[HA0K)
" “1=[2-{4-FNHRIZI) TFI]
! b “TH = WA T — -3
[ - ALRFHIF
[
S
[ 40
[
L
oooooano

ooooao



(160)

JP 2004-502642 A 2004.1.29

[
R M -4 hEL -N -6 ‘:4]'6'?%
S, (A XL AFNR)-2- A F 4L :
[ . -y E O ]-1-[2-(4-
[ p TBAARYZILFIFN]-TH -
. b LB — L - ARREYEF
HCJ e
I: k)
: -
- 411.26/
( 474 ne N ~(4 6= A F Jl p-
[ TS Eyzoma)-7-2 kay - [H04O
: S [2-(4- EAARY ZL) TFIL]
b “TH = UL -3
[ HAAEHI R
[ we éé)
[
s o (:L -2 h&S N (3 - ??ﬁg
[ % Nl xm oo )-i-[2-4- ‘
[ Fi R ARG Y IFL]-TH-
W oA BTy -3 N REHE E
[ . r)
[
N
[ [Gj
[
27
[} 476 T- A AL - N (2 3ss
, 1.20 (C)
[ AFNT :l::}lz)—1—[2—{4—
[ o 2H, EARUZNL)IFN]-1H -
H A T G- A NREHZ R
[ ¥
[
[ H G £ {
: B
[
277
L AT N-IF L -T- & hES -1-[2- Toigo?iq
[ . Q @-ELRYZA) TFL]-N- |
[ 5 DI -TH-A Y=
. et -3~ HNREHE ¥
-
[ H.E it}
[
: 478 T-A REY =N - A F I ~1-[2- 3953?
[ & (-FLA) L) TFH] LI
[ a J -N-TJzIil-1H-
“on, A E Ty 3-SR F
[ gz;Igg
[ I ?
[ ol
[ -
[
0
oooooo

googao

10

20

30

40



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

(161)

JP 2004-502642 A 2004.1.29

L

479 -2 REL-N—AFL-N- (40933
Q“’”z 3-2AFAT7zp)-1-[2-(4- (122 (O
] EARYZAYZFAI-TH -
@fz’ Ten, A E = 3-SR R R
a—q,c’o {3
o
480 T4 b ¥ -1-[2- (8- 471411
Q EARYZAYTFL]-N- 1420
a T -N-{I7x)LAFN}
LN N N VI A
o HARFFE F
e 8
-
481 N-{2-#OaTzo)-1- (32928
o o ArEL-N-AFp--[2- (1220
™ i, U-TNRG A TFI]
S~ “TH - WY=L -3~
AAEFHEF
H,,,::;"O 8
482 e N-SanFoEn-7- 359.23
AN A kAL -1-[2- (- F Lk ) = 138 (A)
Y YEFLI-UR - YL
S-hAREY R E
o
361.25/
483 © N-L2a7FiL-1- 20 (A
! 1.89(A)
"N AR -1-[2-(4-
S EARYZLYTFIL]-TH -
A VTl -3 AARES S K
nay
484 e FuESH |T-ZREL-N-[AR)-I- ?”’;f{ii)
N AFnTRER]--2-a- "
o ENRYZL) TFA]-TH -
B oA B =N - A nREY R R
H +»
>
Ooooooo

ooooao

10

20

30

40



L T e T e T e T e T e T e O e T e O e, TR e T e T e T e, O e T e, T e, T e, T e IO e O e T e O e R e B s B O e T e T e T e T e T e T e T e T s T s T e B s B e Y e T e Y

(162)

JP 2004-502642 A

483 cH, N-(2 2-CAF)ILFOENL) 375.29/
o LS -1-A R EY -1-[2- (- 2.23(A)
" ’ ELRYZL)IFIL]-TH -
¥ A VET— L -3-ANREY R
Hac’o 8
486 HC CE’ GH. N-(1L1-AFIFOEL) 37254'3(%
° -7- A R E L -1-[2-4- '
" ELRYZL)IFL]-TH -
¥ A UET— )L -3-hNREH IR
Y
-
487 o N-oa~nE-T- 389.28/
H A RF -1-[2-(4- 2.33 (A)
ks D FEARYZIYIFI]-TH -
A UET— )L -3-hNREH IR
H,c’o e
)
: : 389.28/
188 e S N-QB,3-TAFILTFNL)-T- 2.4 (A)
pa A kxS 1-[2-(- :
° ENLRY =) TFN]-1H-
" A5/ —=) -3~
¥ ANRxXHE R
|-|,<:’D 8
-
489 1o X RES N - (- 401,281
) H & AFNLLTONTLL)-1-[2- 2.46 (A)
N (A-FELFRYZJLIIFIL]-1H-
¢ LB — L -3-ALREH 2R
Hac/o 8
)
42527
490 o) N-(oansijLAFIL) 2.59 (A)
”\’<:> -T-A R -1-[2-(4-
\}“ EARYZNLIIFNLI]-TH -
A UET— )L -3-hNREH IR
ot ¢
oooooan

goodgano

2004.1.29

10

20

30

40



(163)

JP 2004-502642 A 2004.1.29

[
c 491 o N-(LHadaeniFn) D028
HANBEA “T- 2 b &Y -1-[2-(4- 187{A)
[ Y EARYZA) TFA]-TH -
[ oA Wb ~3-F AR EF
[ H,c’o e
[ Q
[
[ 492 oM, T-# p & -1-[2-(4- ;6;82{:)
[ ///’J BARUZAYIFR]-N- T
[ o ARuwF i -TH-oA 25—
" - ANEFHI
[ ¥
: P
( Q
[
347.23/
[ 493 o N-TF -T2 hF3-1-
2.08 (A)
[ AN, [2-(-FARYZL) TFI]
[ ¥ TH = WY=L -3~
ARSI R
[ Q
[
[ 494 373.00/
© N =18 BALF L I-7- 2.07 (A)
: b A k& -1-[2-(4-
[ \,N FBARYZN I TFH]-TH ~
[ of L ET— -3 H iz R
[ H.G
[ »)
[
[ 495 o N-TFL-T-4 h&i :153532"2(%
[ e, ~1={2- (4~ F LAY :,"LZ} -
§‘ ITFLI-TH-aA 5=
: - AREY R K
S
[ &
[ 496 0 -2 k&S 1-[2-U- i
( " Z TT(A)
N FEARYZIALIIFL]-N-
[ b ol -1 H-
[ PR BRI RER TR WY L 5 -l N
oA Y
[ N
: o
[
O
Oo0oooO

ogoogano

10

20

30

40



(164)

JP 2004-502642 A 2004.1.29

AFNLITFI)-1-[2-(4-
ENLRYZILYIFILI]-TH-
of BT — L -3- AR EHE R

491 “e 361.27%
GH, N-(0,1-2AFILITFI)-T- 2.03 (A)
° u A b -1-[2-(4-
H ) EARYZLYIFI]-TH -
¥ AL BT— N -3-hLEEY 3 R
P
498 Ha - oo —(9- 357.29/
e AFAIE A 227(4)
o tH,

L s e T e T e T e T e T e T s T s T e T s T e T e T s T e T e T e T e R e T e T e T e T e T e T e T e B A T |

499 " N-~FL T- 4 b&L -1 38262(%
° SIH =1 V= -3
" ANKEY S F
¥
ay
500 _ o N-tas) sty saagy,  [S53Y
O H\fo#j"/ TFn 1T 2 ks -2 [0
Nig ENARYZIL) TFAI-TH -
AT T— I -3-ANLREFHIF
0
]
goodogaoaad
000000
goooaoad

oboooboobooboobooboobooboaodao

oooooao
googoad
gooooad

10

20

30

40



(165) JP 2004-502642 A 2004.1.29

L

C

L

L

{

L

C

C

L

O

b, oboobobooboobooobooboboobobogb0oypb0O0obOobODbOao
oooooooooobooooooooooboobooop0oobobobODbOOOCOOoOoooooao
goooboooboboobobooboboobooboboobobooboboDbDao
unbooobdoobobooboboobobyp0ob0oboboboobobooboobonoad
oooooooooobooooooooooboobooooooooboboobooooooooao
gooooboooboao

goboodgbad

ogoggoao

gooogooad
goooboooboboobobooboboobooboboobobooboboDbDao
ugboooboobppbO0ooboboobobooobooboboooboobooobooboao
oooooooooooooooooooboooboooooooooobooobooooo oo
goooboobobooboboobobooobooboboobooboooboboDbDao
ugboobdooboboobobooboobooobooboboobooboouobooboboao
ooooooooooooooooooboboooooooobobobooooooooao
gbooobooboobooboobooboobooobooboboobooboooboobooboao
ooooooao

googbad

googoad

oooooao

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

LN

ooooooooooooooooooboboooooooobobobooooooooao

10

20

30

40

50



N
©

(166) JP 2004-502642 A 2004.1.

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

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

0000,00,00000000000000000000000000000000
0000000000000 000000000000000000000000000
0000000000000 000000000000000000000000000
0000000000000 000000000000000000000000000
0000000000000 000000000000000000000000000
0000000000000 000000000000000000000000000
0000000000000 000000000000000000000000000O0
0000000000000 000000000000000000000000000
0000

0O0o0o0oo

slslislisli=ls

0o0o0ooo

o/\|

I\/N
L.

0000000000000 000000000000000000000000000O0
0000000000000 000000, 0000000000, 000000000
000000000000 00000000000000000000000, 0000
0000000000000 000000000000000000000000000
0000000000000 0000000000000000000

0o0o0ooo

alslislisfi=ls

0o0oooo

o M

L

0000000000000 000000000000000000000000000O0
000000000000, 000000000000000000000000000
0O0p 0000000000000 000000000000000000000000
000000000000 000 0000000000000 00000000000
00000000 000000000000 0000000000000000000
0000000000000 000000000000000000000000000

U ooboooooooooobobooooooooboobooOobobooooooobooboDboOon
gooooooooooogogooooooboobobogogogoooooooboooooooooo
ooooao
oooooao

10

20

30

40

50



goodgoad

oooooao

L T e T e T e T e T e T e T e B = R i B e |

O

O

gooogbad

C— ™ ™ M/ /o

Oooooooogd
Ooooooogd

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

ooooooxT ol
e O e O o e O o R
OooOoOoOOoo

OooOooo0ogao
OoOooOoo0odgdao

[ |

o

Oo0Doooogogdg
Ooooooodgadg

OH

o

N

7/

=

”
|

.

NH

(167)

JP 2004-502642 A 2004.1.29

tooooooobOoooouooooooboooooptooboboDbDbODOObOOOOn
goobooboobooobooboboooboobooobooobobobooboooboaodnb
oooooooooOoooouooooobobOooooooobobobooooooOoao
goooboooboobooboboobogobgooboboobobobooboobonb
uooboobooboobooboobooboobooooobadan

oad

Cl

Oo0ooooQgg

O Oooo
O Oooo
O Oooo
O 0ooo
O 0Oooo
O 0Oooo

O
O

O
O

O O

gboboooooband
oooooooao
gooooogooan

oooooooao
oooooooao

gooagao
oooogao
googao

oooogao
ooagogao

gooagao
oooogao
googao

oooogao
ooogogao

gooagao
ooooao
gooogao

oooogao
oooggao

gooagao
ooooao
googao

0OO0O0Op O
00000

10

20

30

40

50



(168) JP 2004-502642 A 2004.1.29

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

goooooooooooooooooobooob0 boobboobbooboobooo
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
0000000000000 O0DO0OO0O0D0DDDOoOO0OO0OO0OOD" 000000000 O00O0aO
Ooooooad
ogoogooad
goooaoad
oooooa
10
I
)
0 20
L
1 s e e A B A R R e A W AR N W N A
0 e e A A O A N R N A O
I I I I T I I I I o I 6 R B A O A A R W A
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
0000000000000 D0D00O000DDD0O0OO0O0DD0OODDOoDOoOOoOooDoDoDoooo®oo
ddoddddduoououououoooogaoaao
Ooooooad
goooooonodaoo 30
goooaoad
o Re7
NH
N—cHg

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

N

F‘8,0 SN 40
[Oj (Ig)

L

goooboooboboooboboobgobogobgoobuo,00b0y,poboboDODO
unboooboobooboobooboobooobooobooboobooboobooobao
ooooao



(169)

JP 2004-502642 A 2004.1.29

[
[ & 12
[ | R F—4
[ REIES e 7 MS (M+H)Y HPLC
[ f%?#&#ﬁa% (43)
[ BEU &4
i 509 ~(CH.)4CH; “COMe 536.5/3.83 (A)
[ 510 -(CH,),CH; -CO;Me 508.35/3.45 (A)
[ 511 H .CO;Me 466.4/2.94 (A)
: 512 -CH,CH; “CO,Me 494.4/3 21(A) o
: 513 -CH, -CN 447.3/2.84 (A)
O
Oo0o0ooogoao
OoOoo0oooonoonoan
goooooooooooo0oooobooooootoooooooboooboooooonooao
Oo000o0oo0oao
Oooooao
: % 13
[
: 20
[
[
e HiE Fom
| TRPET MS (M+HYHPLC BRHE (4) 550
: EY)
: 514 480.2/3.20 (A)
[
[
[ wee, COMe
: ™ 30
[ N oty
| .
[ [
: ()
[
[
Oo0oo0ooaod
515 466.3/2.89(A)
2 )
o COMe

O



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

(170)

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

{1%) World Incelleccual Proper
Intemational Brrean

rganization

(43] Inlernatipnal Publication Dale
18 August 2000 (16.08.2001)

PCT

(IR

(I Incemational Poblication Number

WO 01/58869 A2

{51} Ingeenatinnpl Paten ) Classiligation” CATD 2109742,
G132, 41702, 23136, 207034, 23540, 403012, 407112,
L2, ATV, 98, AT30E, ASTIOZ, AT, 014,
ARIK 31740, 51415, 3516343

21y Intecnutivnal Applicativn Nuoher:  POTATR0104131
(22) Intermationzl Filing ate: 8 Febuary Z00] 108.02.2001)
(25 Filing Lauguage: English

(26) Fub

ativn Lisnguage: English
(3U) Priority Data:

RLELE 1L bicbrmary 2000 1110220000 Uik
Applicant (for alf dosignated States eveepr USE BRIS-
TOL-MYERS SQUIBB COMPANY [USUS] RO, Box
000, Lepwrenceville-Prinveton Road, Primceron, WTIE543 -
MO0 U8,

Inventors: and
Inventorsiapplicants ior £5 enlyh  LEFTHERIS,
Katerua [USAIS]; 92 Rid Deive. Skillnan, NT
8358 (L1S2. ZHAQ, Rukin [CAAS): 42 Manley Read,
Feonington, NI UB33d (U5 CLIEN. Bang-Chi [CNAIS]L
2% Narion |h ‘

Putvr [FBN
18901 1US). WU, Hong [1NUS): i
Tawerenceville. NI G364R [L1S). PANDIT, Chennagiri, R.
[IMATIS], 1264) Subrs Spriogs Porkway 8337, Sun Diege,
CA 92124 (US). WROBLESKL Sigphen [US/US], 1507
South Branch Drive. Whitehouse Station, NI 08800 1 11S).
CHEN, Ping [US/US] 21 Derby Chase Ceuarl, Belle

8] 2

NI ORSUZ (1751 HYNES, Joho, Jdr [USA15),
95 Dispuich Drive, Wadingion Cmssing, DA 18977
(US;. LONGPIIRE, Malinda [USAJS]: 1133 Talpea
Avenue, Bodingome, (A Y4014 (LX), NCRRIS, Derek,
L ICASLS). 37 Manley Roael, Pennington, KT 08534
(US;. SPERGEL, Stevea [UUSAS]: 1807 Jericho Driva,
Warrington, PA 18976 (11S). TOKARSKI, John [USAUS];
11 Walker Drive. Princensn, N1 U540 (LS.

{74 Agemy: ALGIERL AWo et al.: BRISTOL MYERS
SQUIBL COMPANY, RO, Box 00K, Lawrenceville-
Princetan Roaid, Princeton, N1 BR543- 3000 (IS5,

£81) Deshgnated States frodonafls AH AR AL AN XL AL
AL, BABH, B BR,BY, B2, CA, CHUON, UK, CULUZ,
DE.DE. M. D7, S, FL GRLGND, GRGTTL GM, R,
HU D TL.IN.IS, JE KE KO, KR KR BEZ LC LK LR,
LLLLY MA B, MOE VK, MNC MW MY ATA
NO, N7, PL.PT.RQL R 5T8 SE, SG. 518K 51, T, TM.
TR, TT.TZ, VA, TG, IS, U2, VK, Y17, Za, ZW,

i

Diesignared S1res prgionats ARIPU panent ((HH, GA,
KE, LS, MW, MZ, S, SL. 3Z, TZ. LG, ZW), Ewrasian
patent (AR, AZ. BY, KG. KZ. M, RU, T1. T, Turop=an

CH.CY.DE DK TS, TL TR, I GR, TR
L KELTRY, OAM e (BE, K1, CF
CG, CL CM, GA, G¥, GW, ML, MR, NE, SN, TD, TG .

Published:
—  wighond interiiond seanch repect wnd fu e regnehlishied
wpew receipr of thar veport

For nvo-lenser godes aagd other abbeervionions, »efor oo the "Ciuide
ance Nores e Codes sl Abbreviarions " opyaring o the begin-
ning of each regidar issue of the PUT (ezeite.

WO 01/58869 A2

(34 Tit

CANNAGDIOMRECTFTOR MO ATORS, THEIR PROCTSSES OF FREPARATION, AND UTSE OF CANNABI

NOOY RECEPTOR AOGDUTATOHRE FORCTREATING RESRIRATORY AND NON-RESRPIRATURY DISEASES

£57) Abstract Use of u comnpound Jor lwealing o respiralory diseyse in
2 mamimal whorsin e compound is a cannabinod recepror madulpror
is disclased. Componnds wscful as cannabinaid receptor modulators far
Inealing x ¥ le-artivation axsucrted
diseases comprise compounds of formula ([, in which A and B are i
trogen OF carbon, provided only one of & and B 13 nimogon: and Ky -Ra
are as defined i the spocification, whorsin R, with R may form a ring,
N ralior s Ry s may [mm 4 s smemibereed aryl or beloruars] ding.
| aptionaly having a substitnent R, forming a ring with R,
R.
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CANNABINGID RECEPTOR MODULATORS, THEIR PROCESSES OF
PREFPARATION, AND USE OF CANNABINDID RECEPTOR
MODULATORS FOR TREATING RESPIRATORY AND NON-
RESPIRATORY DISEASES

The present invention relates to compounds and compaesitions comprising
eamnabinotd receptor modalators, to processes for preparing sucl compounds and
compositions, and to the vse of cannabinoid receptor medulators o treating

respiratory and non-respiratory diseases.

Dehia-9 TIIC, the principle active component of marijuana, 15 a menber of 2
large family of lipophilic compounds {i.e., cannabinoids} that mediaie physiclogical
and prychetropic effects including immunosuppression, analgesiz, inflammation,
emesis, and intraccular pressure. Cannabinoids work through selective binding to G-
protein conpled cannabinoid receptors. Twe types of cannabinoid receptors have
been cloned including CB1 (LA, Matsuda ef af. Nature, Vol. 346 [1990], pp. 561-
564), and CE2 (8. Munra er @/, Nature, Vol. 3635 [1993], pp. 61-65).. The CB1

recepior 1s found mainly on cells of the ceniral nervous system, while the CB2

receptor is found mainly on ¢ells of the peripheral nervous system including colls

comprizging the immune system such as lymphaid eclls.

Compounds that reportedly bind to the cannalrinoid G-protein receptors are
disclosed in Buropean Patent Documents Nos, EP 0570920 and EP (444451
International Publications Nos. WO 97/29079, WO 99/02499, WO 98/41319, and WO
9412466; U.5. Patent Nos. 4,371,720, U.S. 5,081,122, U.5. 5,292,736, and U.S.
5,013,387; and French Patent No. FR 2735774, each of which is incorporated herein

by referance.

JP 2004-502642 A 2004.1.29
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Applicants have discovered that canmabinotd recsptor modulators including
cinnabinod receptor agonists are useful in treating respiratory disease, such as
chranie pulmonary obstructive disorder, emmphysenra, asthma, and broochitis. In ons

5  aspect of the invention, there Is provided the use of cannabinoid receptor modulators
in treating respitatory disease in & mammal comprising administering to satd mammal
an effective amount of at least one cannabinoid receptor modulator.  Advantageously,
the cannabineid receptor mradulator for this aspect of the mvention is a CB2-receptor

maodulator.

19 The present invention is also directed to compounds and pharmacentical
compositions conprising at least one cannabinoid receptor maedulator, and to the use
af at least one such compound 1w {reating respiratory and non-respiratory lenkocyte
activatiop-associsted disorders, wherein the compound bas the fomala (1)

B~—-.X“ ,lo|
(Rog7/7[ x4, “NE, R,
\T)Q(Hs)r

15 Ha a

or a pharmacentically-acceptable salt or hydrate thereof, in whick:

A and B are selected from carbon and nitrogea so that ring X defines a pyrrole,

20 pyrazole, or imidazole ring; wherein when A, is nitrogen, the group -
C(=0QJNR Ry is attached to aiom C-3 and Rs does not exist; and when A s
catbon, one of the group -C(=0)NRR» and Ry is attached 10 A and the other
of -C(=C)NR Rz and Rs is artached to atom C-3; and when B is carbon, (wo Ry
groups altached to B und atom C-3, respectively, optionally form 4 Fused 6-

25 membercd aryl or 6-membered beteroaryl having one heteroatom which is
nitrogen, wherein said aryl or heteroavyl has three or four groups Rs;

fisdar1; '
gislor2;
R, aud R; ave independently selected from hydrogen, alleyl, substitueed alkyl,

2.

JP 2004-502642 A 2004.1.29
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heterceyclealkyl, eycloalkyl, aryl, and beterocyclo; or Ry together with Ry or
R forms a five or six membered heterocyclo;

R, is hydrogen, alkyl, substituted alkyl, halerocycloalkyl, alkenyl, substituted alkeny],
alkynyl, substibrted allynyl, cyeloalkyl, ary}, heterocyclo, or atkoxy, or forms
& beterocyelo with cne of Ry

Ry is atlached to atom C-5 and optionally B and at each occurrence independent of
each other R is selected from hydrogen. allyd, substituted alkyl,
heteroeyeloalkyl, alkenyl, substited aikenyl, alkynyi, substituied alkynyl,
cyeloalkyl, aryl, heterocycle, hydroxy, alkoxy, amino, amdnoalkyl, cyuue,
halogen, alkylamide, XRaC(=0)Rs, aud $(O)Rin; or when B is carbon,
optionally two Ry groups taken together fowm a sia-membered azyl or
Deteroary! having three or four Rg;

Rs is attached 1o A or atom C-3 and is hydrogen, alkyl, subslitated alky],
heterocyctoalkyl, alkenyl, substituted alkenyl, alkoxy, avyl, or heterocyclo; or
Rs together with Rz formos a heterocyelo;

Ry at sach occurrence independent of cach other Rg is sclocted from hydrogen, alkyl,
substitueed alkyl, heterocycloalkyl, alkenyl, substitted alicenyl. alkynyl.
substituted alkynyl, aryl, cycloalkyl, substituied aryl, heterocycic, hydroxy,
alkoxy, amino, aminoalkyl, cyano, halogen, alkylamide, nitro, NReC{={}Rs,
S(O)R 10, -CE=01Rs, -CORs, -S{01NReR 10, -C(=0)NR$)O(Ry), -
C(=0)NRgRy, and -OC(=0Ryy; and/or one Re group together with R forms a
heterocyclo;

Rj and Ry at cach eccurrence independent of cach other Ry and Rq are selected from
Irydrogen, alkyl, substituted alikyl, heterocycloalkyl, alkenyl, substituted
alkeny], alkyoyl, substinrted alkyoyl, cyeloalkyl, ary), and heterocyelo; or Ry
and Ry togrether form a three-to-cight membered heteroeyelo; or Rg together
with R fobms a three-to-eight membered heterocyclo; and

Ripat each occurrence independent of each other Rp is seleeted from allkyl,
snbstitnted alkyl, heterocyclaalkyl, alkenyl, substituted alkenyl, alkynyl, and
suthstituted alkyoyl, or forms a heteroeyelo with Ry and wis 0,1, 2 ar 3.
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According v another aspect of the invention, there are provided
phurmacetica) eomposilions useful for treating respiratory disease comprsing an
effective amount of at least one cannabinoid receptor modulator aceording to formula
(1) in a pharmaccutically-acceptable carrier or modulator. In a further aspect of the
nvention, there are provided compounds useful as eannubinoid receptor modulators
and pharmacentical compositions comprising such cannabinoid receptor modnlators,
wherein the compounds comprise selected compounds according to forrmula (I, as
defined bereinafter. In a still further aspect of the invention, there Is provided a
process of preparing one or more intermediates to compounds of formula (1), and

pracesses for preparing compounds of formula (1),

The following are definitions of terms used in this specification. The mitial
definition provided for a group or term herein applies to that group or texm. throughout
the present specification, individually or as part of anather group, unless otherwise
indicated.

The term "alkyl" relers to straight or branched chain hydrocarbon groups
having I to 12 carbop atoms, preferably 1 to § carbon atorms. The expression "lower

alkyl" refers io alkyl groups of | to 4 carbon atoms.

The term “substituted alkyl” refers to an alkyl group as defined above having
one, bwo or three subsltuents selected from the group consisting of halo, cyano, nito,
amino, aminoalkyl, hydroxy, OR,, -SH, keto (=0), -Ci=0)H, -CO:H, -C(=0)(R,), -
COHR,), -SO3H. -S(Og2(Ry), -S(0%NR Ry, -C(=0INRIHR,), -CEOMNR,),, -
QC(=OR,, cycloalkyl, or aryl, wherein ai each occomrence each of the groups R, By,
are independently selecied from alkyl. substituted alkyl, beterocycloalkyl, alkenyl,
substituted alkenyl, alkynyt, substituicd allkyoyl, cycloalkyl, aryl, and heterocyclo; or

R, and Ry, taken together toom a three-to-eight membered heterocyclo.

When the ferm “alkyl” is used to suffix another grewp, such as in “arylalkyl”,
“heterceycloalkyl” or cycloalkylaikyl,” the torm defincs with more specifily at least
one of the groups that a substitated alkyl will contain. In other words, in these
instances the specifically-named gronps we bonded directly through a substituted or
unsubstituted alkyl chadn s defined above, For example, an arylalky] ineludes

4-

JP 2004-502642 A 2004.1.29
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venzyl, m¢ a heterocyeloalkyl includes asthyl-marpholizg or any other straight or
‘pranched hydrocarbon chain of 1 to 12 carbon atoms having a substituied or
unsubstituted heterocyclo as one of its substitients.

The term "alkenyl” refers to straight or branched chain hydrocarbon groups of
2 to 10, preferabiy 2 to 4, carbon atoms having at least ope double bond.  Where an
alkenyl group is bonded to a nitrogen atom, it is preferred that such group rot be
bonded direct]y through a carbon bearing a double bond. When reference is made to 2
substituted alkenyl, the alkenyl group will have onc to three substituents as recited

above for alkyl groups.

The term "alkynyl" refers to straight or branched chain hydrocarbon groups of
2 to 10, preferably 2 to 4, carbon atoms having at least one triple bond. Where an
alkynyi grougy is onded o a nitrogen atom, it is preferred that sach group not be
bonded directly through a carbon bearing a triple bond. A “substituted allynyl” is
substituted with one to three substituents as recited above for alkyl groups.

"The term "alkylene” refers to a chain bridge of 1 to 5 carbon atoms connected
by single bonds (e g.. -(CH,) - wherein x is 1 to 5}, which may be branched with 1 to
3 Jower alkyl groups.

The term "alkenylene” refers Lo a chain bridge of 2 o0 5 carbon atoms having
one or two double bonds conpected by single bonds and which may be branched with
I to 3 lower alkyl groups. Exemplary alkenylene groups inclede -CH=CH-CIF=CH-,
-CH,-CH=CII-, -CIL-CH=CH-CH,-, -C(CH,),CI1=CH- and -CH{C,Hg)-CH=CH-.

The term "alkynylene" refers to a chain bridge of 2 to 3 carbon atoms that bas
a triple bond therein, is comnmected by single bonds, and may be branched with 1 to 3
lower alkyl groups. Ex;smplary alkynylene groups include -C= -, -CH,-C= C-,
-CH{CH,)-C= C- and -C= C-CH(C,H;)CH,-. When reference is made to-a
substituted alkylene, substituted alkenylene, or subslituted alkynylenc, these groups

may have 1 (o 3 substitucnis as defined above for alkyl groups.

The tergn. “alkoxy” refers to the group QR., wherein the groop Ry is selected
from alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heterocyelo, substituted alleyl,
heterocycloalkyl, substtuted alkenyl, or anbstituted aflynyl.
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‘The torm “amino” refers to —NHa, and the term “aminoalkyl™ refers to —

NR R, wherein R, and Ry are independently sefected from hydrogea, alkyl,
substituted alkyl, heterocycloallsyl, alkenyl, substituted alkenyl, alkynyl, substituted
alkynyl, eycloalkyl, arvl, heteroeyclo, and —-C(=0)R.; or R, and Rz are taken together
to farm a thrce-to-cight membered saturated or unsaturated heterocyelo ring which
may have one to three sohstituents as defined below for heterocyelo groups. R,is
selected from. alkyl, substitnied alkyl, heterocycloalkyl, alkenyl, substituted allkenyl,
alkynyl, substituted alkyny!, cycloalkyl, aryl, and heterocyclo.

“The term “aliylthio™ refers to an alkyl or substituted alkyl group as defined
abave being further substituted with one of the groups —SH ar -5R,, wherein R.is
selectod from alkyl, substituted alkyi, heterocycloalkyl, alkenyl, substituted alkenyl,
alkynyl, substituted alkynyl, cycloalkyi, aryl, and hetorocyclo.

The tern “alkylamide” refers lo the group —C{=0)NRR,,, wherein Ry and R,
are independenl)y selected from hydrogern, alkyl, substituted alkyl, heterocycloalkyl,
alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, cycloalkyt. aryl, and
heterocyclo; ur Ry and Ry, taken together torm a three-to-cight membered beierocyclo.

'i?hc terms “ar” or "aryl” refer to aromanc cyclic groups, for example,

membered monocyche, 10 membered bicyclic or 12 membered tricyclic ring systems,

which contain 6 to 14 carben accms. Exemplary aryl sroups include phenyl, naphthyl,

biphenyl and anibracenyl. Whenever reference is made Lo an arvl group (neluding
withaut limitation in these definitions and in the claims), unless otherwise speeifically
indicated the aryl may have anc to three substituents selected from the group
consisting of R,, halo, cyano, nitro, amino, amincalkyl, hydroxy, OR,, -5H, -C(=0)H,
-COsH. -C{=0)R,), COxRy), -80zH. -S5(Dna(Ry). -S{ORNRRy, -
C=ONRIARy), -Cr=0IN{R ), and -OC(=0)R, wherein al each occorrence cach
of the groups R, Ry are independently selected from alkyl, substitated aikyl,
heterocyeloalkyl, alkcenyl, substituted alikenyl, alkynyl, substituted aflkynyl,
cycloaliyl, aryl, 2nd heterocyclo, or taken wgether form & substitmed or unsubstituted

heterocyclo,

The teom "eyeloalkyl” refers to fully saturated and partially unsamwated cyclic
hydrocarbon groups of 3 (o 12 carbon awms, Cyeloalkyl groups may be bieyclie,
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e.g., such as in bicycloheplane and bicyclooctane. Whenever reference iz made to a
cycloalkyl {including without limitalion in thesc delinitions and in the claims), unless
otherwise specifically indicated the cycloalkyl may bave one to threc substituents
selected from the group consisting of Ry, halo, cyano, nitro, amine, aminoalkyl,
hydroxy, OR,, -§H, keto (=Q), -C=0)H, -COH, -C{=0XR,), -COx(R,), -SO;H, -
5(OYoaRe), -S{ORNRRy, -C=0NRIOMR), -C(=C)N(Ro),, aud -OC(=0)R,,
wherein at each occurrence each of the groups Ry, Ry are mndependently selected from
alkyl, substituted allcyl, heteroeyeloalkyl, alkenyl, substituted alkenyl, allyoyd,
substituted alkynyl, cycloalkyl, aryl, and heterocyelo, or taken together form a
heterocyeln.

The terms "halogen” wnd “halo" refer to fluorine, chlorine, bromine and
iodine.

The terms "heterocyele”, “heterovyelic” or "heterocyclo” refer to fully
saturated or unsaturated, jacluding avomatic (Le “heteroaryl™) cyclic groups, for
example, 4 to 7 mambered menocyclic, 7 to 11 membered bicyclic, or 10 {0 15
membered tricyclic ring systerns, which have at least one hoteroatom in at least one
carbon atom-conlainisg ring, and each ring of the beterocyale is optionally substituted
as defined below. Each ring of the heterocyclic group containing a heteroziom may
have 1. 2. 3 or 4 hetercatoms sclected from nitrogen atoms, oxygen atoms andfor
sulfur atous, where the nittogen and sulfur heleroatorns may opticnally be oxidized
and the nitrogen hateroatems may oplionadly be quateraized. The heferocyclic group
may be attached at any heteroatom or earbon alom of the ring or ring systern. Bach
ring of the beterucyclic group muy have one or more {preferably one or two)
substitutents selected from R, halo, cyano, pitro, amino, aminoalkyl, bydroxy, OR,, -
SH. keto (=0), -C{=0}H, -CO-H, -C(=0)(R.}, -COHR,), -5CsH, -S(Dea(Ra)s -
S(O):RREy, -Ci=0)N(R)O(Ry), -C(=0)N(R,)z, -OC{=0}R,, wherein at each
ncenmence each of the groups Ry, Ry 2z¢ mdependently sclected from alkyl,
sobstituted alkyl, alkenyl, substinuted allkenyl, alkynyl, substitvted alkynyl, eycloaikyl,
aryl, monocyclic heterocycloalkyl or monoryelic beterocycio, or taken tugether form.

a heterecycln.
Exemyplary monocyclic heterocyclic groups include pyrrelidinyl, pyrrelyl,
pyrazolyl. oxctanyl, pyrazolinyl, imidazolyl, imidazolnyl, imidazelidinyl, oxazolyl,

e
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oxazolidinyl, isoxazeliny, isoxazolyl, thiazolyl, thiadizzolyl, thiazolidioyl,
isothiazolyl, isothiazolidinyl, furyl, tetrabydroforyl, thienyl, oxadiazolyl, piperidiny],
pipcrazinyl, 2-oxopiperazinyl, 2-oxopipcridiny], 2-oxopyrroledinyl, 2-oxoazepinyl,
azepinyl, 4-piperidonyl, pyridiny!, pyrazinyl, pyrimidinyi, pyridazinyl,
tetrahydropyranyl, sworpholioyl. (hiamorphelinyl, thismorpholinyl sulfoxide,
ihiamorphohayl sulfong, 1,3-dioxolane and teirshydro-1,L-dioxothienyl, tiazolyl,
trigeeinyl, aod the Jike. The lerm, “diszapine” refers to & heterocycle baving uf least

one seven atom ring with two nitrogen atoms in said seven atom ong.

Exemplary bicyelic heteroeyclic groups inchude indolyl, benzothiazolyl,
benzoxazolyl, benzodioxolyl, benzothienyl, quinuclidingl, quinolinyl,
tetra-hydroisoquinelingl, isoquinolingl, benzimidazolyl, henzopyranyl, indolizinyl,
henzoluryl, chromenyl, coumarizyl, benzopyraoyl, cinnolinyl, quinoxalinyl,
indazolyl, pyrrolopyridyl, furopycidinyl (such as furo]2,3-clpyridiny,
furo[3,2-b|pyridinyi] or fura[2 3-b]pyridinyt), dihydrotsoindalyl, dibydroquinazolinyl
(such as 3,4-dihydro-4-oxo-quinazolinyd), tetrafrpdroquinolivyl and the like.

Exemplary tricyclie heterocyclic groups include carbazolyl, benzidolyl,
phenanthrolinyl, acridinyl, phenanthvidinyl, xanthenyl and the like.

The term "heteroaryl™ refers to aromatic hoterocyelic groups.

Exemplary heteroacy] sreups include pymolyl, pyrazolyl, imidazalyl, oxasolyl,

isoxazolyl, thinzelyl, thiadiazoly], isothiazolyl, luryl, thieoyl, oxadiazolyl, pyriding,
pyrazinyl, pyrimidinyl, pyridazinyi, riazolyl, triazinyl, and the like.

When reference is made to specificaliy-named heterosyelo, such as 1,234
tetrahiydroquineline, teazaspirodecane, morpholine, piperidine, pyrolidine, thieay),
oxazole, and diazapine, and so forth, these rings may have one or more substituents as

defired above for heteracyelo groups.

The term “unsatorated ring” incjudes partially or fully unsaturated and
aromatic rings. When reference is made to an nnsaturated heterooyelo, this means at
feast one ring of the beterocyelo is unsaturated {partially or fully), i.e., in a bicyelic or
tricyclic heterocyclo, only one dog of the heterocyclo need he al least pactially

unsaturated to comprise an unsaiurated heterceyelo as defined herein.
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Included within compounds of formula (1) are those compounds where A and
B comprise carbon to define pyrrote-based compounds; where A s vitrogen and B is
carbon w define pyrazole-based compounds; and where A is carbont and B js nitrogen,
to define imidazole-based compounds, as further defined below. Ouwe skilled in the

field may make appeopriate selections to provids stable componnds,

Pyrrole-Based Componnds

Compounds of formula (1) include pyirole-based compounds useful as
cannabinodd receptor modulators having formula (1), and pharmaceutically-
acceptabic salts thereof:

LS a c“
/ MR, A,
R 2
I‘T A
Ry a

i which

one of R5 and the group —-C{(=0)NR,R; is attached to aton C-2 and the other
of Rs and the group —C(=0)NR4R;, is attached to atom C-3 of the
pytrole ring;

K and R; are independently selected from hydragen, alkyl, substituted alkyl,
beterocyclealkyl, eycloalkyl, aryl, and heicrocyclo; or Ry together with Ry
forms 4 beterocyedo; or Rz and Ry form a heterocycla and By is hydrogen,
alkyl, substituted alkyl, heterocycloalkyl, eycloalkyl, aryl, or heterocyclo;

R, is hydrmgen, alkyi, substitnted alkyl, heterocycloatkyl, alkenyl, substituted alkenyl,
aikynyl, substituted alkynyl, aryl, hetcrocyclo, or alkoxy, or forms 2
beteroeyelo with R;

Rao and Rap ate (1) selected from hydrogen, alkyl. substiuted alkyl, heterocyeloalkyl,
alkenyl, substitated alkenyl, alkynyl, substituled allynyi, aryl, heterocyclo.
hydroxy, alkoxy, amino, aminoalkyl, cyano, balogen, alkylamide,
NRgC(=0)Rq, and S{0).Rip; or (if) taken together form a fused six-membered
aryl ot heteroaryl baving threa os four R,
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R; is hydrogen, alkyl, substituted alkyl, heteroeycloalkyl, alkenyl, substituted alkenyl,
alkynyl, substitfuicd alkynyl, alkoxy, aryl, or bheterocyelo; or Bs is taken
together with Ry to form a heteracyelo;

Rs at each cecurrence is selected independently of cach other Rg fror hydrogen, alkyl,
substituted alkyl, alkenyl, substituted alkenyl, aikynyl, substituted alkynyl,
aryl, cycloatkyl, substitnted aryl, heterocyclo, hydroxy, afkoxy. aoing,
aminoalkyl, cyano, halogen, alkylauide. nitto, NRgC{=0)Rg, S(O),Rygy -
€(=0iRg, -CO:Rs, -S(O:NR:R:o -COINRHORs), -C(=Q)NR4Rs, and -
OC(=0R1g; or one grovp Rg forms a heterocyelo with Rz and each other Rg is
selected from hydrogen, alkyl, substituted alkyl, elkenyl, substituted alkenyl,
alkynyl, svbstiruted allcynyl, aryl, oycloalkyl, substituted acyl, heterocyelo,
hydeoxy, alkoxy, amipo, amiooalkyl, cyano, halogen, alkylamide, nitro,
NRsC{=0)Rg, S(OWRy,  ~C(=0)Rg, SCORz -S(0)RNRsRyy, -
C(=DN(RgIO(Ra), ~-C{=0)NRgRy, and -OC{=0R 14;

Ry and Ry at each oceurrence independent of each other Rg and Ry are selected from
hydrogen, alkyl, substitoted alkyl, heterocycloalky), alkenyl, substitated
alkenyl, alkynyl, substituted alkynyl, cycloalkyl, aryl, and beterocyclo; or Rg
apd Rp tuken together form a threc-to-cight membered hoterocyclo; or Ry
together with R4 forms a three-to-eighl memberad heterocyclo; and

Ry at euch cccurrence independent of cach other Ryp is selected (rom alkyl,

substituted alkyl, heterocycioalkyl, alkenyl, subsiituted alkenyl, alkynyl, and

substiluled alkynyl, or fonos a heteroeyclo with Ry, agd 25 0, 1, 2 or 3.

Accordingly, incloded within compeunds of formunla (1T} are cannabineid
receptor modulators comprising 2-carboxamide and 3-carboxamide pyrroles, e.g.,
compounds having formula (a} or {Ob), and phannaceutically-acceptable salts
thereof:

Fap, A5 Ray l
: “NR,R;
A\ /a
Ry </N ARs Rk/&\N Ry
}"3 (fla) nr 'l:‘s i)
_10-
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wherein

Ry aed Rz are: {j} independently selected from hydrogen, alkyl, substituted alkyl,
beterocycloalicyl, aryl, cycloalkyl, and beterocyclo; o {ii) taken together form
a heterocyclo that 1s unsaturated or selected from optiouatly-substituted
1,2,3,4-tetrahydreguinohue, triazaspirodecans, morpholine, pipetidine,
pyrrolidine, and diazapine;

R, is hydrogen, alkyl, substituted ailyl, helerocycloalky?, alkenyl, substituied alkenyl,
alleynyl, substituted alkynyl, aryl, or hetcrocyclo;

Re and Ry, are fondependently selecied from bydrogen, alkyl, substituted alkyl,
heteracycloalkyl, alkenyl, substimted alkenyl, allkynyl, substituted alkynyl,
aryl, heterocyclo, hydroxy, alkoxy, amino, amincalksl, cyano, halogen,
alkylamade, NRsC(=C)Ry, and S(0),R,0;

Rs is bydrogen, alkyl, substituied alkyl, heterocyeloalkyl, ulkeny!, substituted alkenyl,
alkynyl, substituted alkyny, alkoxy, aryl, or heterocyclo; and

Rio is alkyl, sebstituted alkyl, heterocycloalkyl, alkenyl, substituted alkenyl, alkynyl,
ot substituted alkyayl, snd 2is 0, 1, 2 o1 3.

With respect to campounds of forrmulae (TTa) and (ITh) wseful az cannabinoid
receptar modulators, 3-carboxamide pyrroles are preferred, Addiionally,
advantageously B, is alkyl, substituted alkyl, heterocycloalkyl, aryl, cycloaliyl, or
beterocyclo, and R, is hydrogen or C, jolkyl. R, s prefecably heterocycloalkyl
{particalarly morphelinylethyl}, and R, and R, awe hydrogen, halogen, lower allcyl, or
alkoxy {morc preferably Cpsalkoxy, OPk, or OBn).  Also preferred are those
carboxamide pyrroles where R, is —CHR, R, wherein R ;and R, are sclocted from
substituted alkyl, “COofalkyl), and alkylamide, or where R, and R,, together form a
eycloalkyl, an aryl, or a heterocyelo wherein said heterocyolo has seifur or at least one

of nitrogen and oxygen as its heteroatomi{s).

Further ineluded within ¢ompounds of formuda (I are compounds comprising
bicyelic or tricyclic ringed systems having formula (Ie) or (Od), and

pharmacentically-acceptable salts thercof:

11
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- — a
(Rs)"a/-':’ / R (HG)h—Mrt / /U“NB'HE
- N\"<’° R N\ )

[ :

NR(R,

or i
1e)

Ry Fo (e}

wherein J, L, M and () are carbon or nitrogen, provided that ouly one of T, L,
M and Qs nitrogen;
5 Ry, Ra, R, Rs and Rg are as defined above for comspoumds of formula ¢II),
provided that when R; forms a ring with one of Rg, Q is carbon and R is selected

independently of Rs; and & is 3 or 4.

In compounds of formula (II}, particularly (Tc) and (IId), when Ry and K;

together form a heterocyclo ring, advantageously said ring 1s unsaturated or is

10 selected from optionally-substituted 1,2,3 4-tetrahydroguinnling, triazaspirodecane,
motphaline, piperidine, pyreolidime, and diazapine. When Ry and Ry independently
comprise heterocyclo, advantageously said beterocyclo has as its helereatom or
heteroatoms either (i} sulfur or, (i) at Jeast one of nitrogen and oxygen. For sxample,
R, and Ry may independently comprise pyridine, pyrazole, imidazols, tetrazole,

15 oxazole, oxadiazole, thiophene, morpholine, and so forth. Advaniageously, Rs is not
phenyl when attached Lo atom C-3 and at least one Ry is alkoxy (preferably O-C;_
salkyl, OPh, or OBn}, and two Rg groups are not simuitaneously selected from amino

and aminoalkyl.
Further included within compounds of formulz (1ic) and (LId) are compounds
20 comprising tricyclic tinged systems having formuta (Te) or (1If), respectively, and

pharmacentically-acceptable salts thereof:
Rek ] | j’__ R
‘I\; / ‘\ " (HS)H-">1/ :
o M Y Q'
e L
Ryg [{5] or 43

]

-12-
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wherein T, L, M. and Q are earbon or nitrogen, peovided thal only one of I, L,
M and Q is nmitrogen; Ry, Ra, Rs, R, Re, Re, Rg and Ry arc as defined above for
compoonds of formula ([Ma) and (TIb); Ry and Rs selected independently of each
other are hydrogen, alkyl, substituted alkyl, heterocycloalkyl, alkenyl, substituted
alkenyl, alkynyl, substitated alkynyl. aryl, heterocyclo, hydroxy, elkoxy, amina,
aminoatkyl, cyano, halogen, allkkylamide, nitro, NRgC(=0)Rq, S(0),Ryq, keto (=03, -
CE=OMRy, -COzRg, -3{0)NEgR 1o, -C(=O)N{RgJO(Rs), -C{=0NRgRs, or -OC{=0)R 14;
i1320r 35 and 715 2 of 4. In compounds of fermula (1), including (1lx) through (Lie),
as they uppcer the groups J, L, M, and Q are preferably carbon; preferably R; is
substituted alkcyl and R; is hydrogen or C.aalkyi; B3 and Ryz are (CHaje-7 or —O-
(CHn 7., wherein 7 is CIlz, €OgH, amino, aminoalkyl, alkylamide, alkoxy,
heteroeyelo, aryl, or eycloalkyl, and nis 1 or 2; Rs aad Rys are hydmogen, halogen,
methaxy, of lower alkyl; and cach Rs is hydrogen, alkoxy, lower alkyl, or halogen.
More preferably, Rs and Rz ars morpheiinylC salkyl.

Pyrazole-RBased Compounds

Included within compounds of formula (1) are pyrazole-based compounds
usefid as cannabinoid receptor modulatoss having formula (710}, und

phaymaccutically-zcceptable salts theveof:

Q
Ran, ]
}— /\NH,RE
g
Rug /N
|
s ]

in which

R, and R; are (i) independently selected from hydrogen, alkyl, substituted alkyl,
heteracyeloalkyl, cycloalkyl, aryl, and beterocyelo; or {ii) taken together form
a heteroeyele,

R, is hydrogen, alkyl, substiuted allcyl, heterocycloalky?, alkenyl, substituted alkenyl,
alkynyl, substituted alkynyl; cycloalkyl, aryl, keterocyclo, or alkoxy; or [orms
# heterceyclo with R, ;

Rag and Rag are (i} selected from hydrogen, alkyl, substituted alkyl, heterocycloalkyl,
alkenyl, substituled alkenyl, alkynyl, substituted alkyeyl, aryl, heterccyclo,

13
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hydroxy, alkoxy, amino, amuncalkyl, <yano, hadogen, alkylamide,
MNRC(=0Rs, and S{O),Rip, or (i) aken together form a fused six-membered
aryl or hetercaryl having theee or four Re;

Ry at cach neenrrence is selected independeoty of each other R from hydrogen, alkyl,
substituted alkyl, alkenyl, substituled alkenyl, alkvnyl, substituted alkynyl,
aryl. cycloalkyl, substituted argl, heferocyelo, hydroxy, alkoxy, amino,
aminoalkyl, cyano, halogen, alkylamide, nitra, NReC(=CO)Rs, S(O)Kio, -
C(=0)Rs, -COzRs. -B{0)aNRiRyp -Cl=OIN(Ra)(Rg), C{(=0)NRRy, and -
QC(=0)R1y; or one group Rg forms a helerocyclo with Ry and cach other Rgis
sclected from hydrogen, alkyl, substituted alkyl, alkenyl, substimted alkenyl,
alkynyl, substitated alkyoyl, aryl, cycloalkyl, substituted aryl, beterocyelo,
bydroxy, alkoxy, amino, aminoalkyl, cyano, halogen, alkylamide, nitra,
NRC=0)Rg,  S(Q)Riy, -C=CO)Rs, COaRp,  -S(OpNRsRio -
C=0)N{Rg)ORg), -C(=0NRgRg, and -OC(=0)Ry;

Rs and Re at each ccowrrence independent of each other are selected from hydrogen,
alkyl, substitured alkyl, heterocycloalkyl. alkenyl, substiroted alkenyl, alkynyl,
substitated alloynyl, cycloalkyl, aryl, and heterocyclo; or Ry and Ry taken
together form & thres-to-eight mombered heterocyelo; or Ry together with Ry
forms a three-to-eight membered heterecycio; and

Rig 15 sclected from alkyl, snbstituted alkyl, hetesocycloalkyl, alkenyl, substituled
alkenyl, alicynyl, and substioned alkynyl, and e 50, 1, 2 0r 3.

Inchuded within compounds of formula (110) are compounds comprising

bicyclic ringed systems having formula (Ila};

tas)..vt—:_:z ’ﬁ‘m.ng
N

i
s (Il

wheremn I, L. M and Q are carbon or nitrogen provided that only one of T, L,

M and Q is mitrogen; Ry, By, Rg, Ro. and Ryg arc as defined ahove for compounds of

-4
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Jormula (NI Ry is hydrogen, alkyl, substituted alkyl, heterocycloatkyl, alkenyl,
substituted alkenyl, allkynyl, substituted allkynyl, acyl, heterovyclo, or alkoxy; Ry ai
cach ocelrrence is selected independently of cach other Ry from hydrogen, alkyl,
subslituled atkyl, alkenyl, substifuted wkenyl, alkynyl, substituted alkyayl, aryl,
cycloalkcyl, substibited aryl, heterocyclo, hydroxy, alkoxy, anmeo, aminealkyl, cyanoc,
halogen, alkylamide, nitro, NRgC=0)Re, 5{0)Riy, -C(=0)Rg, -CC:R;3, -
B{ORNRsRin, -C{=0)N(Ra)(Rs), -Ci=CMNRzRy, and -QU{=0"R o and ks 3 or 4.

Advantageously, in compounds of formula {[a), J, L, M, and Q are carbon.
In compounds of formavla (U1 and ([Ia), when R, and R together fomm a beterocycle
ring, advantapeously said ring 13 nosaturaied or is selected from optionally-substimted
1,2,3 4-tetvahydroquinoline, triazaspitodecase, morpholine, piperidine, pyerolidine,
and diazupine; when R and Ry independently comprise heterocyele, said heterocyclo
has as its heteroatom or heteroatoms either (i} subfur or, (i) &t least one of nitrogen
and axygen; and two Rs gronps are not simulianecusly selected from amino and

amino alkyl. Preferably, R, is substituted alkyl, and Ry is hydrogen or Cysalkyl; Ra

’ 15 merpholinyl € salkyl; Rs and Ry5 are hydrogen, halogen, methoxy, or lower alkyl;

and each Ry 18 selected from hydrogen, alkexy, lower alkyl, or halogen,

Also included within compounds of formula (1LL) are compovads comprising
bicyclic ringed systems having formula (Tb):

f
Fao <\NR|R2
\
7N,
o N”/
|

o

- l‘*n,, ()

whercin Ry, Ry, Rap, Re, Ry, and Rigare as defined ahove for compounds of
formula (TIT}; and B3 is selected from hydeogen, alkyl, substituted alkyl,
heterocycloalkyl, alkenyl, substitoted alkenyl, alkynyl, substitwted alkynyl, aryl,
cycloalleyl, substituted aryl, heterocyclo, hydraxy, alkoxy, amino, aminoalkyl, cyana,

15

JP 2004-502642 A 2004.1.29



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

(186)

WO 01/58869 OISO

halogen, allkylamide, nitro, NRgC{=0}Ry, 3(0)uR 10, -(=0)Rg, -COzRg, -
S(G):NReR10, -Ci=OINIRHDIRe), -Ci=0INFsRs, nd -OCH=0R 10 Preferably, Rz is
(CH)-7, wherein 2 is CHs, CO4H, amioe, aminoalkyl, alkylamide, alkexy, aryl,
eyeloalkyl, or hetetocyelo (preferably morpholingd), and r js 1 or 2,

Imidazole-Baged Compounds
Also included within compounds of formula (1) are imidazole-based

compounds having formula (IV), or phamaceutically-acceptable salts thereof:

i
N \ TR
Ha/< Rs
o
|
Ry avy

in which

R, and Ry are independently selected from hydrogen, atkyl, substiloted alkyl,
heterocyeloalkyl, aryl, cycloalkyl, and heteraeyelo; or taken together form a
heterocycio;

R, is hydrogen, alkyl, sabstituted allyl, heterceyeloalkyl, allenyl, substituted alkenyl,
alkynyl, substituied alkynyl, cycloalkyl, aryl, or beterwcyclo;

R4 15 hydrogen, alkyl, substituted alkyl, beterocycloalkyl, alkenyl, substituted alkenyl,
alkynyl, substituted slkynyl, aryl. heterocyclo, hydroxy, alkoxy, amiro,
aminealkyl, cyano, halogen, alkylamide, NRgC(=0)Rs, or S{O}Ru;

Rs Is hydrogen, alkyl, substituted alkyl, heterocycloalkyl, alkenyl, substituted alkenyl,
alkyyl, substituted alkyuyl, alkoxy, acyl, or heteroaryl; and

Ry is alkyl, substimted alkyl, heterocyeloalkyl, alkenyl, substitated alkenyd, allcynyl,
or substituted alkynyl, and #is G, 1. 2 or 3.

In componnds of formula {IV), advantageously I3 1s substituted alkyl (more
preferably CHRy7R;g, s defined herein); Rz is hydrogen or Craalkyl; Ry is ~-(CHayla -2,
wherein Z is CH,, COH, amine, aminoalkyl, alkylamide, alloxy, aryl, cycloalkyl, o
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P

A

Ieterocyelo (preferably morpholiayl), and 2 1s 1 or 2; and Rs and Rs are hydrogen,

halogen, methoxy, or lower atkyl.

‘When reference is made herein to compounds of formula (), such reference
includes compounds of formulae (W), {II0) and (IV). Componnds of formula (1)
include salts, prodrogs and solvates, The term "salt(s}" as employed herein denotes
acidic and/or basic sults formed swith inorganic andfor organic acids and bases.
Zwitterions {internal or Jamer salis) are included within the term "Salv(s)" as used
herern (and may be formed, for example, where the R substituents comprise an acid
moiety such as a carboxyl group). Also included herein are quaternary ammonium
salts such as allylammoniue salts. Phanmaceutically acceptable (£ e., non-toxie,
physiologically aceeptable) salts are prefecred, although other salts are contemplared
as within the scope of the invention as they may be usefol, for example, In fsolation or
purification steps eroployed during preparation. Salts of the compounds of the
formula (1) may be formed, for exumple, by reacting # compound of formula (T} with
an amount of acid or base, such as an equivalent amount, in a medinm such as one in

which the salt precipitates or in an aqueous medium followed by lyophilization.

Bxemplary acid addition salts include acetates (such as those fonned with
acetic acid or wihaloacetic acad, for exampie, triffuoroacetic acid), adipates, alginates,
ascorbates, aspartates, benzoates, benzenesulfonates, bisulfates, borates, butyrates,
citrates, camnphorales, camphorsulfonates, cyclopenianepropionates, digluconales,
dodecylsulfates, sibanesulfonates, fumarates, glocoheptancates, glysetophosphates,
homisulfates, heptancates, hexanoates, hydrochlorides, hydrobroraides. hydrofodides,
2-hydroxyethanesulfonates, lactates, malestes, methunesnlfonates,
2-naphthalenesutfonates, nicotinates, nitrates, oxalates, pectinates, persulfates,
3-phenylpropionates, phosphates, picrates, pivalates, propionates, salicylates,
suceinates, sulfates (such as those formed with sulfuric acid}, sulfonaies (such as
those mentioned herein), tartrates, thiocyanates, tolnenesulfonates, undecancates, and
the like.

Cxcmplary basic salls (formed, for example, where the B substituents
comprise an acidic moiely such as a cacboryl group) include ammonium safts, alkali
metal salts such ag sodivom, lithium, and potassiumn sulis, alkaline earth metal salts
such as calern and magnesiont salts, salts with organie bases {for exanple, organic

=17
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ainiges) such as benzathines, dicyelobexylamines, hydrabamives,
N-methyl-D-glcamines, N-methyl-D-glucamides, t-buly) amines, and salis with
amino acids such as argining, lysing and the lke. The basic nileogen—contatoing
proups may he quaterized with agents such as lower alkyl balkles (e.g. methyl, ethyl,
propyl, and butyl chlondes, bromides aod 1odides), dialkyl sulfates {e.g. dimethyl,
diethyl, dibutyl, and diamyl sulfates), long chain halides (e g. deeyl, lauryl, myrisey?
and stearyl chlorides, bromides and iodides), aralkyl iralides (. g. benzit and
phenethyl bromides). and others.

Prodrugs and solvates of the compounds of the invention are also
céniemplatad herein, The term "predmg” as eroployed herein denotes a compound
which, upon administration 1o a subject, undergocs chemical conversion by metabolic
or chemical processes to yield a compound of the fornmla (T}, or a salt and/or sclvate

thereof. Solvates of the compounds of formula {1} are preferably hydrutes.

All siereoisomers of the present compounds, such as those which may exist
duc to asymmetric carbons on the B substituents of the compound of formmla (T,
including enantiomeric and diastereomeric forms, are contemplated within the scope
of this invention. Individual stercoiscmers of the compaunds of the invention may,
for example, be substantially free of other isomers, or may be admixed, for example,
25 racemutes or with all other, or other selected, stereoisomers. The chiral centers of
the present invention can have the S or R conligmation as defined by the [UPAC
1974 Recommmendations.

Aceording to the invention, cannabinoid recoptor modulaiors, iehuding
compounds of forimula (I), are typicaliy employed as part of a pharinacentical
composition including a pharmaceutically-acceprable carrier for treating respiratory
and/or non-respiratory diseases. The pharmaceutical compositions compiising at Ieast
one cannabinoid receptor modulater for treating respiratory disease andfor comprising
compounds of formula (£}, may be formulated, for example, by employing
convenlional selid or liquid vebicles or diluents, as well as pharmaceniical edditives
of a type appropriate to Lhe mode of desired administration (for example, excipieﬁts,
binders, preservatives, stabilizers, flavors, ete.) aceording lo echuiues such as those

well known in the art of pharmacentical formulation,

-18-
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‘I'be cannabineid receptor moddators lor treating respiratory disease andfor
compauads of formula (I} may be adnunistered by agy sulable means, for example,
orafly, such a3 in the form of tablefs, capsules, granules or powders; sublingually;
bugeally; parenterally, such 4s by subcutancous, intravenous, mtrarmusculag, o
infrasteriral injestion or infusion techniques fe.g., as sterile injectable aqueaus or
non-aqueons golutions or suspensions); nasafly, such as by inhaiation spray; topicaily,
such as in the form of a cream or aintment; or rectally, such as in the form of
supposttories; and in dosuge ut formulations containing non-toxic,
pharmaceutjcally-acceptable vehicles or diluents. The cannabinoid recepior
madulalors may, for example, be adminisisred in a form suitable for immediate
release or extended release. Tmunediate release or extended relcase may be achicved
by the use of suitable pharmuceutical compoesitions comprising the cannabinoid
recepior madulators, or, particulacly in the case of extended release, by the use off
devices such as subcutaneous implants or osmotic purps. The canoabineid receptor

modulatars inay also be administered in the form of liposomes.

Exemplary compositions for oral administration include suspensivns which
may eontain, for cxample, merecrystalline cellulose for imparting bk, alginic acid
or sedium alginate as 2 suspending agent, methyleellulose as a viscosity enbancer, and
sweeteners of flavoring agents such as those known in the anl; and immediate release
tablets which may cantain, for example, microcrystalline celiulose, dicaleium
phasphate, starch, magnesinm stearate and/or {actose andfor other excipicnts, binders,
cxicnders, dismtegrants, diluents and lobricants such as thosc known in the arl. 'The
cannabinoid receptor modulators, including those for weating respiratory disease
and/or compounda of formula (0), may also be deliverad through the oral cavity by
sublingiral andfer buceal administration, Molded tablets, compressed tublets ar
freeze-dried czblets are exemoplary forms which may be used. Eremplary
composidons include those formulating the cannabinod recepior spodulators with fast
dissolving diluents such as mannitol, laciose, sucrose and/for cyclodextrins. Also
included it such formulations may be high moleenlar weight exelpients such as
celludoscs (avicel) or polycthylene glyeols (PEG). Such formulations may also
include an excipient to aid mucosal adhesion such as hydroxy propyl cellulose (1PCY),

bydroxy propyl methyl cellulose (HPMC), sodium carboxy methyl celluiase (SCMC),

-8
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maleic anhydride copolymer (.g., Gantrez), and agenis to control release such as
polyacrylic copolymer (e g., Carbopol 934). Lubricants, glidants, flavors, colaring

agents and stabilizers may also be added for ease of fabrication and usc.

Excmplary compositions for nasal aerosol or mhalaton adminisivation include
solutions n saline which may contain, for example, benzyl alcoho] or nther switable
preservatives, absorption prometers to enhavee hioavailability, and/ar other

solubilizing or dispersing agents such 43 those known in the art.

Exemplary compositions for parentoral adnuinistration include injectable
solutions or suspensions which may contain, for example, suitable non-toxie,
parenterally acceptable dilueats or solvents, such as inanniiol, 1,3-bulanedicl, water,
Ringer’s selution, an isotonic sedium chloride solution, or other suitable dispersing or
wetting and suspending agents, including synthetie mono- or diglycerides, and fatty
acids, incTuding oleic acid.

Exemplury compositions Tor 1eclal administration include suppositores which
may contain, for example, a snitable non-irntating excipient, such as cocoa butter,
synihetic glyceride esters or polyethylens glyeols, which are solid at ordinary
temperatires, but liquefy and/or dissolve in {be sectal cavity fo selease the drug.

Excmplary composilions for fopical adndnistration include a topical carder
such as Plastibase {mineral oil gelled with polycthylenc).

The sffective amount of a compound employed in the present invention may
b delermuned by one of ordinary skill ir the art, and includes excmplary dosage
amaunts for an adualt human of from about 0.1 0 100 mg/kg of body weight of active
compound per day, which may be adminisiered in a single dose or in the form of
individual Jivided doses, such as from | to 4 tmes per day. T will be understood that
the specific dose level and frequency of dosage for any perticular subject may be
varied and will depend upon a varicty of factors including the activity of the specific
compound emplayed, the metabolic stability and length of action of that compound,
the species, age. body weight, general health, sex and diet of the subject, the rode
and time of administration, rate of excretion, drug combination, and severity of the
pariicular condition. Preferred subjects for reatment include snimals, most prefecably

mammilian species such as humans, and domestic animals such as dogs, cats and the

20-
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like, subject te inflammatory, immunalogical, or respiratory cell-assaciated discases

and disorders.

Preferred Compounds
5 Particulardy prefermed compounds of the invention are compeunds of formula

{1} represented by the following siuctures:

4 1Y i Q. ! o, ? e
P "Ry H, B, Fige K.
e [ Tn o (R j { ® ™
B L Py B
Rea Fa
% P Fh R o
5 M e i 7y .
Py . u—n, Ty R
S u by
Rea Fa

- 9 .
3 B [+
. L‘N/‘ o a P
ro— \Jl\/\(u s el " R "
'*“r v m‘—'%r IM\}-H; 2 ‘”I\ Hries
0\,)\“ N

a Sk, RN

wherein:

R, and Ry are independently selected from hydrogen, alkyl, subsfitated slkyl,
heterocycloalkyl, cvetoalkyl, aryl, or hoterocyclo having at Hg heteroatom or
heteratoms either suifur or at least ooe of nitrogen and oxygen; or taken

15 together form a heterocyclo that is unsatorated or selected frouw optionally-
substitated J,2.3.4-tetrahydroguinoline, triazaspirodecane, marpholine,
piperidine, pyrrolidine, and diazapine:

R and Rz are (CHzje-Z or <0-{CHa) 2

R4, Rig, Rap and Rg at cach ocenrrence are selected from hydvogen, halogen, Crgalkyl,

20 eyano, nitro, hydroxy, alkoxy, and phenyl;

Ryis hydrogen, mcthyl, or ethyl;

Rg, 15 hydrogen or OR;, wherein Ry is hydiogen, Oy gatkeyl, arvl, or arylalicy;

Rz is hydrogen, halegen. ar alkyl;
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Z is CHs, COgll, amine, aminoalkyl, alkylamide, alkoxy, heterocycle, aryl, or
cyeloalkyl,

hisd;

fis 3y and

nislorZ

More preferred compounds are ithose represented by the above-referenced
structures, wherein

R, is substituted alky] or forms a heferocyclo with Ra that is unsaturated or selected
from optionally-substiteted 1,2,3,4-tetrahydroguinoline, iriazaspiredecans,
meorpiicline, piperidine, pyrrolidine, and diazapine;

Ry is hydrogen, methyl, eihyl, or propyl, or forms a helerncyelo with Ry that is
unsaturated or selected from optionally-substituted 1,2,3,4-
tetrahydroquinoline, triazaspiradceane, merpholine, piperidine, pyrrolidine,
and diazapine;

K3 and Ryp are -(CHy),y-Z;

Fa. Buy, Bup and Ry at each eccurrence are selected from hydrogen. halogen, Cy.alkyl,
hydroxy, and alkexy;

R 15 hydragen or methyl;

B is hydrogen or ORg, wherein R is hydrogen, Crgallvl, aryl, or arylalkyl

Rz is hydrogen, halogen, or Cypalkyl;

Z is heterocyelo;

nislor2;

fris 4, and

iis 3.

Further prefemed componnds are those represented by the above-preferred
structures, wherein
Ri i ~CHRi7R15;
Rz is hydrogen or methyl;
Ry and Rz are {CHa)-morpholing;
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Ry, Riq, Rap and Rg al cach oceurrence are selected fon hydrogen, Craallyl, hydroxy, -

and alkoxy;

Rs s bydrogen oi methyl;

Req is hydrogen or ORg, wherein Ry Is hvdrogen, Cr.salkyl, phenyt, or benzyl;

Ris 1s bydrogen, halogen, or Cy.4alkcyl;

Rz and Ry are (1) sclected 1udépcndcr1t]y Trom hydrogen and ~(CHo)-(CR2 Rap)-
(CHz)-W; or {ii) R,7and Ryg together form cyeloalky), aryl, or keterocyels
having as its hemmatcm or ieteroatoms sulfur or st least one of exygen and
nitrogen;

W at each occurrence is selecied independent]y from CHs, alkylamide, aminoalkyl,
alkylthio, alkoxy. bydroxy, eyano, -CCaRje, -C{=0)Ry, -Ci=UN(R19)O{Ryp),
~NE1o{C=0)Ryy, aryl, cycloalky), and heterocyclo having as its heteroatom or
heterpatems sulfur or at least one of oxygen and sitvogen;

Ry and Rag ate selected from hydrogen, alkyl, substituted alkyl, heterocycloalkyl,
alkenyl, substitvted alkenyl, alkynyl, substituted alkyuyl. eycloalksl, aryl, and
heterocyclo;

R2; and Raz ars bydrogen, alkyl, ydroxy, or hydroxyalkyl;

hisd,

is 3;

mis lor2;

sandzare Q. 1 or2; and

vigDorl,

Also preforiod are compounds &s immediately defined above where Ryz and
Rz are (1) -(CHz)~W, whercin W at each ocourrence is selected from -CHs, £
salkylthio, Cysalkoxy, hydroxy, -C0.H, -COCy alky, -C{=0IN{C4alky]ls, -
C=CHNTI(C L aalkyl}, ~Cl=0)NFicyeloalkyly, -C(=0JF, C{=0iNH,, -O(=0)Cy.
salkyl, -C=ON(C) sdkyDO(Crosalkyl), -NH{C=G)Cy galkyl, -N{Cyqalkyl(aryl), -
NH{=O)aryl, phenyl, invidazole, biphenyl, pyridine, pyrrolidine, thiophene,
pyrazole, inmidazolc, teirazole, oxazole, oxadiazole, and napthyl, whercin said group
W is optionally substituted with oee to four groups selected frum Craalkyl, hydroxy,

halagen, Cyaalkoxy, rifiuoromedhyl, amino, acelylaminn, heterocyclo, beneyl, or

23
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aryl; or (1) taken together form a three-to-cight membered eycloalkyl or bicy¢loalkyl
optionally substiiuted with one to four groups selected from Calkyl, Cygalkony,

aryl, eycloalkyl, and heterocyclo.

Methods of Prepuration

Compounds of formula (1}, cannabinoid receptor modulators illustrated in the
Examples hercinafter, and jntermediates for use in preparing Whe compeunds of
formula (T), may be prepared using the methods lustrated n the following Schemes
A throngh N. Schemes A and B and G through T show schemes for preparing
compounds of formula (T); schemes C through F show methods for preparing
compounds useful as cannabinoid receplor medulators and as intemoediates in
preparing compounds of formula (T); schemes K through M describe in more detail
inventive processes claimed herein for preparing compounds of formuda {1); and
scheme N illnstrates a general procedure for Pd catalyzed indule cyclizations useful in
preparing compounds of formula (I). For all of the schemes and compounds, the
gioups A, B, J. L, M. @, Ri—Re. Rys, and Ryg. are as described above for a compound,
of fomouia [, unless otherwise indicated. Suitable selections inay be made by one
skilled in the field of appropriate groups for cach of the groups X, R*, R, B, Ry, Ry,
or other groups generally referenced in these schemes. Solvents, temperatures,
pressures, and oiber reaction conditions also may readily be selected by one of
ordinary skill in the art. Al docupents cited are incorpurated herein by reforenee in
their eniirety, and abbreviations thut appear hercinaticr arc usced ip those schemes for
euse ol teference. Starting malerials are commercially available or can be readily
prepared by ane of ardinary skill jn the art,

The methods deseribed herein may be carcied out with starting matcrials
and/or reagents in solution or alternatively, where appropriate, with one or more
starting raaterials or reagents bound to 2 solid sopport (see (1) Thompson, L. A. and
Ellman, J. A., Chemical Reviews, 96, pp. 555-600 (1996); (2} lerredt, N. K., ef &,
Tetrahedron, 51, pp. 8135-8173 (1995); (3) Gallop, M. A. er «f, Journal of Medicinal
Chemistry, 37, 1233-1251 (19%4); (4} Gordan, E. M. ez &, Jounal of Medicinal
Chemistry, 37. pp. 1385-1401 (1994}; (5) Balkenhobl, F., et af, Angewandie Chemie
Intemational Edition in English, 35, pp. 2288-2337 (1994); (6) Balkenhohl, F. et af,
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Angewandte Cherie, 108, pp. 2436-2487 (1996); and (7) Sofia, M. 1., Drogs
Discovery Today, 1, pp. 27-34 (1996) 1,

Scheme A
2 i
® B_’\SYK or+ 1) base/X By (R@B_g J\XI\OH
_—
ﬁ A Fot R; Is nolH >
iﬂf\'ﬁ;)f K= halngen T Rk
2) Saponilication Ry @
{1
a
B’ |
% % NR R,
Aride bond A
CONEIoE
i l}lkﬁ{sh
Ry

&

Starting compound (1), wherein A and B are nitvogen or catbon and R¥ isa
carboxyl protecting group such as alkyl or acylalkyl, cat be treated with a base and an
alkylating agent. Exemplary bases include LDA, KiCOs, sodium hydride, and
sodinm/polassium. bexamethyldisilazide, and exemplary allcylating agents include
Rz where X15 a Jeaving group, such as a halogen or a tnflate, and Rj 1s preferably
alkyl, arylalkyl, eycloatkylalkyl, o heterocycloalkyl. Saponification with an aqueous
base such as LIOH then gives compound (2.

Compound €2) may be reacted with an amine using reaction conditions well
known in the art for peptide hond synthesis {see, for example, Rodanszky and
Bodanszky, The Practice of Peptide Chemistry, Springec-Verlag (1984); Bodanszky,
Principles of Peptide Synthesis, Springer-Verlag (1984)} to give a compound of
formula (T). Exemplary reagents Tor activating the carboxyl group of compound (2)
for seacting with. the amine include BOP chlovide, BOP reagent, HATU,
carbodiimides such as DCC and FDIC, efther alove or 1n combinaiion with 2
hydroxybenzatriazole.

Alrematively, cornpound (1) can be isolated and then treated with an
apprepriate amine n a nonprotic solvent such as THE or DMF in the prasence of base,

25
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for example, an orgapic base such as TEA, DIPEA, DBU, of sodivun/poigssivm

hexamethyldisilaside, or an inorganic base such as sodium, polassium or cesiunt

carbonate o sedivm or potassium hydride.

Alternatively, compound (2) mauy be prepared, [or example, by reaction

5 with thionyl chloride or axalyl chloride. followed by subsequent reaction with an

amine to provide a compound of formula (I3

Compound (1) is commereially availalzle or may be readily prepared by one
skilled in the field, or where A and B are carbon may be prepared as described below

in Scheme J.

B

(% CR*
A
E)\fks)r {1)

1

Amide bond
Touphng
HNR, R,

L]
o 3
1)Sapenifieation ﬂ% N,

—_— A R
2) aonide bond N
coupling, MRyR; (i) }l)\ms)f )

i

o
(Rogé_-ﬁg"\ NR, B,
l’\@ )

Starting compound (1) can be saponified foilowed by troatment with an

15 amine under standard amide bond forming conditions (described ubove in Scheme A)

1o give compound (4), Treatment of compound () with z suitable buse und an

alkylating ageot RaX. {as described above for Scheme A) gives a compound of

formula (1),

20
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1) (MeD),CEH-
Dblen

o} 2
R (Reky Rehy, 04 (R,
I
s RN NS RN
i ii Ny - i
M, M, Mo M. =
Q NH,

T N, ¢ N0, Q" TNO,
& (6) (7 ©
) Doc. heat DIR;-CHaNO,
% »BoLi, base
N et
o : 1) (MeO)-RsChMe:
(S_ﬁ ey NJLRS 2; PrL":‘.‘l?,' o ey
ATEA 9
BRI
Bah,;
| AN AN
Ti R,
M. s
¢ m
&3

base, /IOL

ClL OR*

or

NCKCOCTH,
2) KOH, MeOR*

R OR*
678
NS
i B,
M., # ~
¢ og
an

Sechemes C and D set forth methods for preparing pyrrcle-based fused

heterocylic compounds (1(F) which may be vsed as siarting materials (1) in Schemes

3 AundE, ie where two Ry proups form a fused riag. These compounds (10) muy be

used io form compounds of formula {1}.  Alternatively, compounds of formula (10}

may be nsed in Scherne H, below, to form compounds of formula () or (Je).

27
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Compaund () can be prepared alternatively from compounds (3}, {6), (7)
or (8} as follows: ’
(i} from compound (5) by trcatment with beta ketochloroguitides and a base
such as TEA followed by desulfurization using rancy nickel {Gassman ef 2l Journal
5 of the American Chemical Saciely, Vol. 96, pp. 5312-5517 (1974);
(ii} from compouzd (6] by treatment with an aniline protecting group such
as Boc follewed by treatrment with an organelithium such as sec-Buli and an o-
methyl hydroxamaie;,
(11) from compound (7) by reatment with a nitroalkane followed by
10 acetylation and hydrogenation; or
(iv} from cofﬂpouud (8) by weatment with an alkylamide dimethyl acetal
(such as N,N-dimethy) acetamide dimethyl acelal} followed by hydrogenavion,
Compound (9) can be converted to compound (10) by treatment with a
base such as methyl magnesinm bromide and an alkyl chloroformate such as ethyl
13 chloroformate.
Altermatively, componnd (9) can be converted t compound (10) by
treatrment with trichloromethyl acid chlorde and base such as colliding followed by
conversizn to an alkyl ester with an alkoxide (such as KKOH) and an alcohol {such as

MeOH).
20
Scheme D
(Rgh o) It i OFt A B 1 y-ome
]}\J.fLH o & FUTN Ry
M, 2 2) POMe). A Mo i} .
& TNO,
1] (1w
As an altemative to scheme C, compound (10) cun be prepared direcily
from compeound (7} by weatment with 2 Wittlg reagent such as (i) followed Iy
reduction/cyclization.
5]
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Scheme 12
L
Rgly~
M. g H
~f Tz
base, XCHCOR R
X =CLBr, OTs) l (13)
base, CO4, then TMSCHN,;
b cl. of base, CICO,R’ CO-R’
o __L: S8 or base, ROCO.R® P
=
M».O/ N,H {Ré)h-_’:;f_ﬁ
d | M. _H
B R
(11) R =Bocor C=0IR" R (12)
17 basze, (04,
2) amide bond NaNO; or
coupling tBuONG
AcOH
CONRR"
COR
P 1
Bedh=-I__ 177 Sy
M, o H Tk~ M
O TN LN
1'1 ¢ H {16)
(14)
NaNQ,; ot
+-BuOnO
AcOH Base, H;0
CONRTR" CO.H
1S Bage, H,0 g
5 i I
(Rs‘m-ﬁ__ N -5 _ \N
~F H M. e
H o N
(15) an

Schemes E and [ descrilbe methods for prepating pyrascle-based compounds
5 {17, which may used (o make compounds of formula (0 1o accordance with the
methads of Schemes A and B.

20
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w

13

Compound (17) can be prepared from compound (11) or compound (12), 2.g.,
via buse-vatalysed hydralysis of either compound (15} or compound (16).

Conrpound (11) can be convested to compound (14) via a one-carbon
extension sequence (e.g., carboxylution with base and a suitable agent followed by an
amide boud coupling). Compound {34) can be converted te sompound (15) upon
treatinent wAth & nitroso agent, such as sodivm. pitrite or tert-butyl mirite. Compound
12 can be converted to compomd (16) under the same conditions,

Compound (12) can be prepared from compound {11} or compound (13), i.e.,
from compound (11) via 4 one-carbon extension sequence (earboxylation with base
und a sujlable agent) or from compound {13) via 4 two-carbon extension sequesce.

(alkylation with base and 2 suitable agent,
Scheme F

o
1 13 N=01 I LO0COH
| MH - 2
R o ) HyB0y (RS)H“.L%—_ HCYSHCl,
M Py _— 5 —_
H

Ea
QNS0

8) an
COuH
I COHX
N St 1S
(R(i.b_‘\i—-v/ (B N
Mo 7 N, M 5
0 an

Alicrnatively to Scheme E, compound {17) can be prepared from compound
{14) as shown in Scheme F, i.e., by conversion of contpound (18} to compoand (19)
vi bage-catalyzed ring opening followed by diazatization, reduction of compougd

(19) to compourd (20), and ring closure of eompound (20) to give compound (17),

-30-
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Scheme &+
=05 £) M-proction =03 e
- 2) 1L, PA-C ot
/j;.,—\ R orBliry Ly 0
(Reki™ p S ——— R Y, PhipP, DEAD
N 6 > —_—
o Mo P‘{\\Rj or
r on P ity
R =Bn or Me; s
an X=0OR'orNR,R, 22) P =hoc, Acar
¢ other N-proteating
groups
Ce=0)X
1.
-
DNGRE, L7y
2) M1, Base Rk ,ﬂ" _\A\
—_— Pt Es
1
a R*
)
NRE,
MsO i
o
@3 24)
; g;{;ffﬁnm 1) Depromserion
31 Cyclization 4y Cyctization
g Rase, H,r)‘1
e 2) Amide bane
1 L= coupling
[ HAR Ry MR, R,
o —_—
R N -
N R (Kﬁ]h“;‘ .
&)
n
MRy,
(25) NR Ry

Compounds of formuls (fa) wherein A 1s nitrogen or carbon can be prepared

from compound (21) as shown in Scheme G, Compound (21) can be N-protected and

a1
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15

unmasked (romoval of O-henzyt or O-methyl) to give compound (22). O-alkylation
of compound (22) gives compound (23).

Compound {23) can be converted to compound (28) directly via 3 three-siep
sequence: 2} reaction with a suitable amine; b} removal of N-protecting group; and ¢}
eyclization under Milsunobu conditions. “Mitsunebu conditions” are known in the
field and defined in Oyo Mitsunobw, "The Use of Diethyl Azodicarboxylate and
Triphenylphosphive in Synthesis and Yrangformation of Natural Products”, Synthesis
(1981}, pp 1-28, which is incorporated herein by reference. Alternatively, compound
{23} can be converted to compound (25) via compound (24), Le., teatment of
compound (23} with a suitable amine followed by mesylation of alcohol moiety gives
compound (243, und removal of the N-protecting group of compound (24) foliawed
by ring closure gives compound (25}, -

Basc-catalyzed hydiolysis of eompound (25) followed by an amide bond

coupling reaction with a suitable amine provides compound of formula (1a).

Scheme H
o . o i
ek OR" ) Suponification {Rell, “H
L\J\ 2) wmide bong coupling |_-\J--. A
Bl SR mmRE & ok 2
M-Q" o oY
Ay R
(10} {Ib)
o M
1) n-Buli, RyCHO (Hﬂ)ﬂ\ Ris
2) aq. TIC1 i h
[
i e
R (Ic)

Scheme H describes the preparation of compounds of formula (Ic) starting
wilh compounds of formula (10} (see Scheme C}, and the methods of Schomes A and
E. Compound (10} can be saponified followed by treatment with an amine under
standard amide bond fosming conditions (described in Schere A) to give a compound

(Ib}, alse a compound of formula (I). Compound (Ic) can bc preparsd from

KN
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compound (T} by treatment with an organolichiom (such as u-Buli) followed by an
aldehyde derivative RyCHO, followed by weatment with an aqueons geid soch as FICI
(see, e.g.. Clark, R. D. «f af, Journal of Mediging! Chemistry, Vol. 36 (1953), pp.
2645-265T7) (“Clark™.

3
Scheme 1
SRR o
{Roh 1Rel
ok Rie N Ris
,\L‘h YA MBS, CHC, Py f
N H —— = Mgy B
Ay By
(Td) (I
NCS or SELECTFLUOR" BULG, By or THON
R . Ry
[N o !
LN n N N e
x~ 16 N s
NSy [ W
M. N b M,_Q/ N Flis
Ry Rz
(Ie) {1g)
X=CLF) R,5 =Me, B, CN

Scheme I illustrates methods for preparing compounds of formulae (Te},
(If), and (Ig) from compound (Id). Compound {Je) can he prepared from compound
@ {Id) by treatment with NCS or SELECTFLUOR™, Compound ¢If) can be prepared
from compound {Id) by weatment with MBS, Compound {§g) can be prepared from
compound (If} by treatment with an organolithium {such as t-Buli} followed by
treatment with an alkyl halide RygX or tosy) evanide (TsCN).
Comipomnd (Id) can be prepared from Scheme H, whergin Ry; s hydropen.
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Scheme
[} a
HO._-Fi . H
L
s N HN Ry e N7,
deg.C B R
(26) {27 =)
%, 1) Saponification S
P OR' 5 amide bond cougling | NH
RyMNHy F Y
Ry g7 Fa —_— » Ry ﬁ Fa
H
()
1
o]
Ag, N'H‘
f Y [
Ras b "
R15
(L}

(204)

PLTIUSOIM413

Pd(PPhy)s, 1,00,
mesitylene hromide

DMT, 150 C

13 n-BuLi, Ry4CHO
2} ag. HC}

Schems T deseribes the formulation of compounds of formula (Ih) and (4.

Cormnpound (28) can be prepared by heating a mixture compound {26) and (27).

5 Compound (1} can be prepared from compound (28) by treatment with & palladium

catalyst such as PA(PPhy)s, an inorganic base such as K3CO;, and 20 aryl bulide such
as mesitylene bromide {see, e.g., Aovagt, ef of. Tetrahedron etters, 37, 9203-9206

(1995)}. Compound (1) can be sapenitied followed by treatment with an amine under

standard amide bond ferming conditions (described sbove in Scheme A) 10 give a

it eompound of foroula (Th). Compound of formla () can be prepared from

compeund (Thy by treatment with an Grganolithiom (such as n-butyllithium} followed

by an aldelyde derivative RsCHG followed by ireatment with un aqueous zcid such as

HC1 (see, e.g Clark, cited above in Scheme FI).

-34-

JP 2004-502642 A 2004.1.29



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

(205)

WU 01/5HE6Y BPOT/USITAN413
Schene K
o J OH
{Ren B, o
I h R,
rﬁw\ AH i .
M. M o R
N
] {Fu}
Reh
1 N % (115)),\1\
i = _ A Spy —
SV N L
O, a B
) @
% _cxy
Rl (Bghy,
R s
SRy i R J—
Ly — 3
i TR
1Y Rz
(29} 30)
Oy KRR,
(12078
1':\‘*\ R
- g Ry
&N
It
U

Scherne IS, describes un inventive process for making compounds of foronrla
iy . Compound (Ta) may be produced by reacting compound (7) (see Scheane C)
with a nitro alkyl under appropeiate conditions such as in the presencs of a halide sait
{e.g. potassium fluoride) and a crown ether {e.g. [8-crown-6}.

Cempound (7a) can be converted to a leaving group such as wilh acetic
aphydride in sodium acstate and a fluoride-containing agent such as KF in the
presence of 18-crown-6 o give a compound (7b).

Compound (7b) ean be reduced under standard hydrogenation eonditions {e.g.
1I5/Pd/C) in a suitable solvent snch as EXOH/AcOB/RtOAC to provide compound (2).

Compound (9) can be treated with Rz-hatide in the presence of a base such as

NaOH and a suitable selvent such as DMSQ 10 form & compound of formufa (29},

JP 2004-502642 A 2004.1.29
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Cornpound ¢29) can be treated with triheloacety] halide {e.g. where the halide
iz chlaride) to give compound (30). In the case where Ry dees oot comprisc 4 basic
suhstituenl, a suitable base such as collidine and & suitable solvent such as DCE are

necessary to give compound (30). In the case where B; contains 2 basic substiment,

3 addition of an external base such as collidine is not needed.

Compound {30) ¢an be treated with ap appropriate amine (n the presence of a
stitable bese o form alp.ix]cs of formla {T), Alteenatively, compoand (30) can be
hydrolyzed to the carboxylate using & bage such as NaGH followed by stendard amide
hond conpling methods known in the art te form compoumds of formala (13).

10
Scheme ¥,
Reh
N
S
ey
o (28]
Meh
Rpy-%-CHy
@3
o P
[¢] . Q Mgk . m,
(Rgl; <o (Rek: o e,
l\ﬁ; b |\\ 4 = \J’A
I’ﬁ/ N'A e Eaai - \/J
o 0\) » 0 % CHo-Xy-Bay
R H Ry CHx ¥Ry
G5 (36) a
1s Scheme L shows ah inventive process for preparing compounds of farnwnla

(Ik}, wherein A is nitrogen or CR; as defined horcin.

The process comprises subjecling a compound (31) to alkylation {e.g. with
(R)-{+)-glycidol under standard Mitsunobu conditions {DEAD, PhaP)} to give
compound (32}, Allernatively, compornd (31} can be reacted with (R)-(-)-

2 epchalobydiin m base to give compound (32).

_A6-
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Compound (32) undergoes rieg opening in the presence of & aucleophile Ry~
X {or Ryi-¥3-H where H is hydrogen} wherein Ry is selected from alkylenc,
substituted alkylene, alkenylene, substituled alkenylene, cycloalkyl, aryl, and
heterocyele, and X; for X,-H} is any nucleophile which cun ring open n epoxide
ncluding, but not limited to afeohols, amines, thials, azides and carbon nucleophiles
to give compound (33).

Comgound (33} can undergo eyelization nnder Mitsunobu conditions (DEAD,
PP} to give compound (34). Altermatively, compound (33) can be treated with 2
sulfonyl halide to provide a sulfonate which can cyelize to form compound {34).

Covrpound {(34) cao be treated with trihaloscety] halide (e.g. trichioroacety]
chloride) under elevated temperatares (preferably from about 40 to 120°C) to give
commpound (35).

Compound {35) can be hydrolyzed under basic conditions to give compound
(36). Compound (36) can be coupled to an amine using standard armide hond
coupling techniques (EDCHOBT or acid chloride) to give corponads of formula
(IK).

Scheme M
RS CO.H e AN
(Rs)h“;-‘_. I ( n’)h\ 5 h‘-__
M"(J/ ¥HBor NHBoc —> Hog ™ B
3N (38) {39)
o Cr
CH.
CH: I beHa
1 o 1R N
g i WS Rg) “wootw
(Rl b i\“--. s "Hs
— SJFJTQ/ o L — M~Q/ N
H R. {Inn)
a 3
R
I -
o -\ 0OH ™ N
Rz " — . R |
G N N
— {
Ry B3
37
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Scheme M shows #a ipveniive process for imaking compounds of fermulae (11}
and (i),

The process comptises reacting compound (37) wilh zn alkyl lithium apd
earbon dioxade to form compound (38).

Camponnd (38) 15 reacted with a dialky! amine under standard amide bond
conditions (such as EDCL HOBt) to form compound (39).

Compeund (39) is treated with o nitvite such ag NuNO; in aqueous actd {such
as weetic acid) at elevated temperatures (preferably from about S0 to 140°C) to give
coympound of formula {I1).

Coampound of fonmula (1) is treated with Ry-halide in the presence of 1 base
such as sodium hydride to give a compound of formula (Jm), wherein Ry is other than
hydrogen.

Compound of formela {lin) is hydrolyzed under aguecus basic couditions to
form compound (41).

Campound (41} is couplied to an anine under standard amice bond conpling
conditions (¢.gz. COCHOBT or acid chloride) to provide compounds of formula (l).

Scheme N
TorBe T a N,
MO\R,OR
3
e g TR G, O
]
Br o Bm.
OR
ﬁg/gj o
-9 A0
(440) (@)
! Ry
o -
Pd(0AC),
o
T %
ArgP, TEA .y L N OR [ N
DMF H W
120°C, 10 A A 4

AR
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Scheme N shows 2 general procedure for Pd-catalyzed indole cyclizations that
can be used fo make compounds of formuia (o) or canrabinoid receptor modulators
or intermediates {435} for making compounds of formula (I).

A mixture of ortho-halo aniline (42) and beta-keto ester ($3a) or amide (43b)
(1.2 equiv) are heaied with azcotropic removal of water i the presence of an acid
catalyst for 24 h o give enawmides (44a) or (44b),

Pd-catalyzed cyclization of enamides (44a) or (44b) is carried out nsing 10-20
mole % Pd and 21-42 mole % phosphine ligand to give compounda (43) ar
compounds of formula €1o), Tri-ortho tolyl phosphine is the preferred Jigand.
Isalztion of the indoles can be performed by column chromatography.

Utility

Applicants have discovered that modulators to the cannabinoid receptor are
effective for treating respiratory discases. Respiratory discases for which cannabinoid
receptor mudulators are useful include but are not Jinojted to chronic pulmonary
obstructive disorder, emphysema, asthma, and bronchitis. Such cannabingid receptor
maodulators include cach of the compounds deseribed in the examplcs herein, }
including compounds of foxmula (I), as well as those compounds described Bxamples
1-2. 14-16, and 67-71 berein, Applicants” discovery that cannabinoid receplor
modulators are nseful for treating respiratory discases also pertaing to cannabinoid
receptor modulators previonsly identified &5 effective for other uses, such as
cannabinoid receptor modulators described in Buropean Fatent Documents Nos. EP
0570920 and EP (444451 ; International Publications Nos. WO 9720079, WO
9902499, WQ 08/41519, and WO 9412466; U8, Patent Nos. 4,371,720, U.S.
5,081,122, U5, 5,292,736, and U.5. 5,013,387, and French Patent No. FR 2735774,

Applicants also have discovered a group of novel cannubinoid receptor
modulators of formula {T} vscful for freating any cannabinoid-receptor mediated
disedses, includmg the respiratory diseases referenced shove and non-respiratory
diseases. Exemplary nog-respiratory caonabinoid receptor-mediated diseases include
transplant rejection, cheumatoid acthntis, meltiple sclerosts, inflanmatory bowel

disease, lupus, graft v. host disease, T-cell mediated bypersensitivity disease,

39—
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psoriasis, Hashimote's thyreiditis, Guillain-Barre syndroine, cancer, conlact
dermatitis, allergic rhinitis, and ischemic or reperfusion injury.

The compounds employed in the present invention for treatment of
respiratory or non-respiratory diseases stimulate inhibitory puthways in cells,
particularly in lenkoceytes, lung epithelial ecils, or both, and are ihus nsefol in treating
such diseases. As used with seference to the viilities described berein, the 1erm
“reating” or “treatment” encompasses preveation, partial alleviatioz, or cure of the
disease or disonder. “Leukocyts activation” is defined beremn as any or all of cell
proliferation, ¢ytokine production, adhesion proteln expression, and producton of
inflammatory mediators. “Epithelial cell ectivation™ 2 defined herein as the
production of any o all of mucies, eyiokines, chemeolkines, and adhesion prolein

CXprassion.

For example, CB2 receptor modulators are useful in treating a number of
diseases mentioned above (for example, the treatment of inflanunavory diseases),
since CB2 receptor madulators prevent monocyte/macrephage activation and the
release of inflammatory cytokines. The treatment of lenkoeyte-mediated diseases is
one particularly preferred embodiment of the present invention through use of the
compounds of formula (I). Cempounds which selectively inhibit leukocyte activation

and proliferation are preferred.

In addition, CB receptor modulators are useful in treating rospiratory
disorders. Such compounds block the activation of lung epitbelial cells by moetes
such as allergic agents, inflummatory cytokines vr smoke, thereby limiling release of
mein, cytokines, and chemokines. Another preferred embodiment of the present
invention comprises use of novel caunabinoid receptor modulator compounds w meat
eespiratory disease whereln the compounds seiectively jobibit ing epithelial cell

activarion,

The ¢cannabinoid receptar modulators for trealing respiratory disease or non-
respiratory diseases ig accordance with the present invention may be used with other
therapentic agents such as those deseribed below. Such other therapeutic agent(s)
may be administered prior to, simultanzously with, or folfowing the adminisiration of

the cannusbinoid receptor modulators in accordance with the invention.

JP 2004-502642 A 2004.1.29
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Exemplacy of stch atber therapeutic agents which may be vsed in
combination with cannabinoid receptor modulators include the [ollowing:
eyelosporing (e.g., cyclosporin A), CTLA4-[g, antibodies such as anti-ICAM-3, anti-
-2 receplor (And-Tac), ant-CD45RE, inti-CD3, anti-C3 {CGKT-3), anti-CDd,
2nti-C080, anti-CDA6, menoclonal antibody OKL3, agents blocking the teraction
between CD40 and ap39, such a5 antibodies specilic for CD40 andfor gp3? (i.c.,
CD154), fusion proteing constructed from CD40 anxd gp3® (CTD40Tg and CDSgp39),
inhibitors, such as nuclear translocation inhibitors, of NF-kappu B function, such as
deoxyspergualin {138G). non-steroidal antiinflammatory drugs (NSAIDs) such as
ibuprofen, sieroids such as prednisone or dexamethasons, gold compounds,
antipraliferative agents such as imetiotrexaie, FK506 (tacrolimus, Prograf),
mycophenolatc mofetil, cytotoxic drugs such as azathiprine and cyclophosphamide,
TNF-0tinhibitors such us tenidap, anfi-TNF wntibodies or soluble TNF weeptor such
a5 elanercept (Bobrel), rapamycin {sivolimus or Rapamwpe}, leflunomide {Arava), and
cyelooxygenase-2 (COX-2) inkibitors such as celecoxib (Celebrex) and rofecoxib
(Vioxa}, or derivatives theveot, anticytakines such as antillL~4 or 1L-4 receptor fusion
proteios and PIE 4 inhibitors such sy Ariflo, and the PTK. inhibitors disclosed ia the
following U.5. Patent Applications, incorporated herein by reference in their entirety:
Serial No. (09/097,338, filed 6/15/98; Serial No. 09/0594.797. filed 6/15/98; Serial No.
097173413, [iled 10/15/98; aud Serial No, 09/262,525, [iled 3/4/99, See also the
following documents and references cited therein and mcorpo.rated herein by
reference: Hollenbangh, D, Et A, “Cleavable CD407g Fusion Proteins ard the
Binding to Sgp39”, ). Immnunol. Methods (Netherlands), 188(7), pp. 1-7 (Dec 15
1295); Hollenbaugh, 1., et al, “The Human T Celt Aniigen Gp39, A Member of the
TNF Gene Family, Is a Ligand for the CD40 Recepior: Expression of a Seluble Form
af Gp34 with B Cell Co-Stinudatory Acriviny”, EMBO I (England), 11{12}, pp. 4313-
4321 (Dec 1992); and Moseland, LW, ef al., “Treatment of Rheumetoid Arthritis with
a Recombinunt Human Tanor Necrosis Factor Receptor (P75)-Fo Fusion Protein,”
New Bogland I, of Medicias, 337(3), pp. 141-147 (1997).

The above other therapeutic agents, when employed in combination with the

compeunds of the present invention, may be used, for example, in those amounts

41—
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indicated in the Physicians’ Desk Reference (PDR) or as olherwise detennined by onc

af ordinary shill in the art,

Use of the compuounds of the present invention as encompassed by formula ()
n treating leukocyte attivation-associated disorders is exemplilied by, but is not
limited to, treating a range of disorders such as: trunsplant (such s orgen trangpiant,
acute fransplant, Renotransplant or heterograft or homografl (such as 1s employed in
hurn teeatment)) rejection; protaction from ischemic or reperfusion njury such as
ischemie or reperfusion injury incurred during organ transplantation, wyocardial
infarction, swroke or other canses; transplantation tolerance taduction; arthrids {such
as rhenmatoid arthritis, psoriatic acthritls or osteoarthritis), multiple sclerosis;
respiratary and pulmonary diseases inchuding but not limited to cheogic obsauetive
pulmenary disease (COPD), emphysema, brenchitis, and acute respiratory distress
syndrome {ARDS); inflammatory bowel diseasc, including ulcerative colitis and
Crofin’s disease; lupus (syslemic lupus erythemetosis); grafi vs. host disease; T=cell
mediated hypersensitivity discases, inciuding contact hypersensitivity, doJayed-type
hypersensitivity, and glrien-sensitive cnteropathy (Celiac discase); psoriasis; contact
derooatitis (meludiog that due @ poison ivy); Hashimoto's thyroiditis; Sjogren’s
syndrome; Astoimnmune Hyperthyroidism, such as Graves' Disease; Addlizon's
disease (autoimmune disease of the adrenal glands); Autoimmune polyglandular
disease (also knowe as autoimmune polyglandular syndrome): antoimmune akopecia;
pernicious anema; vitiligo; autohmnwne hypopituatarism; Guillain-Barre syndrome;
other autoimmune diseascs; glomeruloncphritis; serum sickness; uticaria; atlergic
digeases such as respiratory allergies (astbma, hayfever, allergic rhinitis} or skin
allevgles; seleracienma; myeosis lungoides; acute inflammatory and respiratory
responses (sueh as acute respiratory distress syndrome and ishchermafireperfusion.
injory); dermatomyesitis; alopecia areata; chronic actinic dernatitls; cczena;
Behoet's disease; Pustulosis paimoplanteris; Pyoderma gangrenum; Sezary's
syndrome; atopic dermatitis; systemic schlerosis; and morphea. The term “lenkocyte
activation-associated” or “leakocyte-activation mediated” discase as used herein
includes cach of the above referenced diseases or disorders. In a particular
embodiment, the. compounds of the present invention arc nseful for treating the

aforementioned exemplary disorders irrespective of thoir etiology. The combined
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activity of the present compounds towards monceytes, macrophages, T-cells, ete. may

be useful in treating any of the above-mentioned disarders,

Cagoabinoid receptors ace uportant in the regulation of Fe gamma receptor
responses of monocytes and macrophages. Conpeounds of the present invention
inhibit the Fe gamma dependent production of TNF aipha m uman
monecytes/mucrophages, The ability to johibit Fe gamma receplor depoodeni
monoeyte and macrophage responses results in additional anti-inflammatory activity
for the present compounds. This activity is especialiy of value, for example, in
treating inflacimatory diseases such as arthrids or inflammatory bowel disease. In
particular, the present compounds are useful for treating antoixumune
glomerulanephritis end other instances of glomemlonephritis induced by deposition
of immune complexes in the kidney that trigger Fe gamma receptor responses leading

to kidoey damage.

Cannahinoid receplors are expressed on lung epithelial cells, These celis are
respensible for the seerction of mucins and inflanimatory eytokines/chemakines in the
lung and are thus iniricately involved in the generation and progression of respiratory
diseages, Cannabinold recepior modulators regulate both the spontaneous and the
stimulated produciion of both mucing and extokines. Thus, such compounds are
useful in treating respiratory and pulmonary diseases including, COPD, ARDS, and
bronehitis.

Canuabinoid receptors may be cipressed on gut epithelial cells and hetce
regulate cytokine and nmein production and may be of clinical vse in neating
inflammatory diseases related to the gput. Cannabinoid receptors are also expressed on
Jymphacytes, a subsel of leukocytes. Thus, canpabinoid receptor maodulators will
inhibit B and T-cell activation, proliferation and differentiation. Thos, such
compounds will be uscful in treating autoimmune diseases that involye either

antibody or cell mediated responses such as raultiple sclerosie and lupus.

In uddition, cannabinoid receptors regulate the Fo epsilon receptor and
chemokine induced degranulation of mast cells and basophils. These pliay importaat
xoles in asthioa, allergic rhinias, and other allergic disease. Fe epsilon receptors are

stimulated by [gE-antigen complexes, Compounds of the present invention inhibit the
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Fe epsilon induced degranulation responses, including the basophil cell line, RBE..
The ability to inhibit Fe epsilon receptor dependent mast cell and basophil responses
results in additional anti-inflammatery and anti-altergic activity for the present
compounds. [n particular, the present coropounds are vseful for teealing astbma,

allergic rhinitis, and other instances of allergic disease.

Membrane Binding Assay Using Huntan CBi or CB2

The: following assay bas been carried ont using the human canhabinoid

receptor expressed in CHO cells.

Radicactive tracer label (WIN 55,212-2 Mesylate [5,7-3H] for CB2, CP55,940
for CB1) and test compound are incubated togetler in a Y6-well tissue culiure plate.
All reagents are dissolved or resuspended i binding buffer (10mM HIEPES, pH 7.4,
LmM EDTA, SmM MpCly, 0.3% BSA). The reaction is initiated by ihe addition of
wenbranes (30 ug) froe CHO-KL cells expressing either CB1 or CB2), The plales
are incubated 2 hows with shaking at room temperature and the reaction 15 harvesisd
ona Wallac Filtermat B with 7 wash eyeles using wash buffer {10mM HEPES, pH
7.4,0.1% BSA). The filter is counted in & Betaplate scintiilation counter to ascertain
the cannabinotd inbibitory activity of the test compound (activity inversely
proportional to the anount of labeled WIN-55212-2 incorporated). Routinely the
radiolgbel was used al a concentration of 10 oM but the exact concentration of
reagenes and the amount of label can be varied as needed.

This assay is advaatageous as it can be conducted w4 96-wel| format that is
readily ancomated. Differeni labeled canirabinoid ligands can e substimited fnto the
assay. The recombinant cannabinoid receprors may be obtained from conunercial
sources and can be expressed in CHO or wsect cell culture (Spodopteru frugiperdu
cells).

Lell assays

{11 Monocyte™acrophace evtokine productiog

Freshly isolsted human monacytes, or the human menoeytic cell ine THP-1,
are incubated at 1 x 109 oells And in RPMI 1640 media containing 10%FBS with the

test compound for 30 mimtes and then stimulated by the addition of either

4
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lipopolysaccharide (1PS) or imnmune complexes (IC). Cells we tncubuted for 6 b ar
37°C at which time the cell supernatanis are removed and essayed for cytokines
(THE, IL- 1P, 11-6, IL-8) using commercially available ELISA kits. "Uhe cannabinotd
agonists inhibit the production of inflammatory cytokines.

(2} Activation of Lung Gpithelial Cells

Thie ability of the cannabinoids to inhibit mucin, chemokine/cytoking
production from lung epithelial cells is evalnated with human Iung epithelial coll lines
H292 and AS49. Epithelial celis are cultured overnight in 48 well microtiter plates in
cotplete RMPI 1650 (200 pliwell) at a density of 2 x 10° cellsinl. The mediz is
removed and eplaced with fresh media. Test componnds in 50l isotonic buffer are
added and incubated for 1 hoor at 37°C.  Cell activation is iriggered by the addition
of a stimulatory agent comprising one of EGE, smoke conditionad media, TNF- ot
TL-1B. Tn this assay, the IC5O for Win-33212-2 <20 meM. Adter & desired period of
time (.., 24h) the cell supernatants are removed, and assaved for mucin cyiokine and
chemokines by BELISA. The cannabinoid agonists inldbit mucin apd 1L-3 production
from lung epithelial cells.

In addition to Win-55212-2 (described in Prench Patent document FR.
2,735774 Al, incorporated herein), compounds of formula ([} demonsirated activity
in the above lung epithelial cell assay, particularly indole and indarole-based amina

acid esters described hercin.

3} T cell Proliferation Assays

The ahility of the cannabinoids to inhibit the proliferation of normal human
peripheral blood T cells that have besn stimulated to grow with apt-CD3 plus anti-
CD28 antibodies is evaluated. A 96 well plate is coated with 2 menaclonal antibody
to CD3 (such as 319-4), the antibody is allowed to bind, and then the platc js washed.
‘The untibody bound to the plate scrves to stimplate the cells. Nonnal human
penpheral blood T cells are added to the wells along with test compound plus anti-
CD28 antibody to provide costimulation. After 4 desired period of tme (e.g.. 3
days), the [311]-thymidine is added to the cells, and after forther incubation to allow

_45-
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incosporation of the label into newly synthesized DINA, the cells are harvested and

conted in a seintillation counter to measure cell proliferation.

4y Degrapulation of RBL-cells

RB. 2H3 cells are cultured overnight in complete MEM t o density of 1 x10°
cells! ml at 37°C in 120 ul medium. Test compounds in 50 pl isobonic buffer are
added and incubated for 2 hours at 37°C. Cell degranulation is tiggered by the
additinn of 25 pl DNP-BSA IgE complex (300 ng/ml BNP-BS A} apd incubated an
additional 30 min. ut 37°C. Fifty pl of the cell supermnatant from each well is rerooved
and placed in a second 96-well plate which contains 501 of substrate solution [90 ml
MAGA (hex) buffer (70 ml 0.2M NaPQ; 20 mt 0.4M Clicke Acid Menolydrate pH
4.5} + 135 ml d¥%0, 6135 g p-Nitropheoyl N-aectyl D-ghacosarninide]. The
reaction 1s stopped by the addition of 100 Wl NAGA step solution (0.2M Glycine,
0.2M NaCl, 0.2M NaOH]} and the plate read at 405nm on 4 microtiter plaie reader.
The compounds of the Examples horcin show a desired activity in the assays
described.

Examples
The following Examples illustrate ebodiments of the present invention aad
are not intended to brnit the scope of the claims.
Abbreviations
The following abbreviations arc employed bereinbefore and in the Examples:

Ph = phenyl

Bn=benzyl

t-Bu = ertiary butyl

Me = methyl

Et = ethyl

MeOH = methanol

EtOH = ethanol

Etz0 = diethyl ether

EtOA: = ethyl acetate

Pen = pentyl

Boce = tert-butyloxycarbonyl

BOP chlocide =bis-(2-0x0-3-0xazolidnyl)phosphinic chloride
Cbz = carbobenzyloxy or carbobenzoxy or benzyloyearbanyl
Chz-C1 = benzyi chioroformane

m~-CPBA = meta chloroperbenzeic acid

JP 2004-502642 A 2004.1.29
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hex = hexane(s}

Motph = morpholine or morpholinyl

RBOP reagent = benzotriazol-1-ylosy-tis (dimethylanine) phosphoninm
hexafluorophosphate

EDC or BBCT = 3-othyl-3"-(dimethylamino)propyl- carhodiimide
EDC.HCE = BDC hydeechlonide

DRU = 1,8-dazabieycio[3.4.0Jundec-7-enc

BCC = dieyelohexyloarbodiimide

ICY = 1,2 dichleroethane

DCM= dichloromethane

DEAD = diethyl azodicarboxylate

DIAD = diisppropyl azodicarboxylate

DIFEA = diisopropylethylamine

DMAHCI = dimethylamine hydrochloride
DMAF = 2-dimetbylaminopyridine

DME = 1,2 dimeihoz yethanc

DMEF = dimethyl formamide

DMSC = dinethyl sulfoxide

DIBALH = diisebutyl aluminum hydride

HATU = [O-[7-avabenzotriazol-1-y13-1.1,3, 3eirameth yluroninm)]
hexafinorophosphate

HOAc or AcOH = acctic acid

HOB'T or HOBT.H:0 = 1-hydroxybenzotriazole hydrate
HOAT = i-Hydroxy-7-azabepzotiazole

LA = hithium dijsopropylamide

NBS = N-bromosuccinimide

NCS = N-chlorosuccinimide

NMM = N-mmethyl morpholine

TFA = uiflooroacetic acid

TEA = ttiethylamine

THF = tewahydroturan

Cie3C0O;5 = cesium carbonate

BCl = hydrochleric acid or bydrochloride

KOCH = potassivm hydroxide

K:C0; = potassium parbonate

LiATH, = lithium aluminum hydride

LiOH = lithium hydroxide

1-Buli = n-butyllithium

t-Buli = t-butyllithivm

NaCl = sodium chloride

NaOH = sodiwm hydroxide

NaHC0; = sodium bicarbonate

Pd/C = palladium o earbon

PhsP = tripbenylphosphine

Pd(OAc): = Palladium acetate

PA(PhaF)y = tetrakis trphenylphosphine palladinm
A= argon

Nz = nitrogen

-47-
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DI = deionized

min = minute(s)

borhe = hour(s)

L = liter

ml = milliliter

L = microliter

g = gram(s)

mg = milligram{s)

mol = moles

minel = veiliimole(s)

meq = millicquivalent

RT =rmoom temperature

ret. t. = HPLE retention time (mintes)
sat or 5at’d = saturated

aq. = aqueous

TLLC = thin layer chromatography
HPLE = high perfarmance liqaid chromatography
LC/MS = bigh perfoumance liquid chromatography/ioass spectrometey
M5 or Mass Spec = mass spectrometry
NME = nuclear magnetic resonance.
mp = melting point

HPLL Conditions

When a letter is given in a parenthetical following the HPLC rctention times,
this reference denotes the WICL conditions. HPLC retention times were determined
using a linear elution gradient of mixtares of solvent A and solvent B (solvent A =
10% MeCH/I0% warter/0.1% TFA and solvent B = $0% McOH/10% water/0.1%
TEA) where the gradicnt begins with 100% solvent A and increases in a lincar rate to
100% solvent B over the specificd total elution time. All products were detecterd
using & 'V detector at a wavelength of 220 nm.

Conditfion A: YMC 55 OCS 4.6 mm x 50 mm Ballistic chrometography
column with a 4 minute total gradient elution time and a Pow rate of 4 mL/minute.

Condition B: YMC 85 Pro 4.6 mm x 33 mm Ballishc chromatography
column with a 2 minute tofal gradient elution time and a flow rate of 5 mL/minute.

Condition C:  YMC 85 Turbopak Pro 4.6 mm x 33 mm Ballistic
chromatoraphy column with a 2 minute total gredient elution tine and a {flow rate of

5 ml/minute.

4%
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Condition D:  ¥MC ODSA 5u Cl8 46 mm x 5) mm Ballistic
chromatagraphy cohrmn with a 4 minute totad gradient elution tive and a flow rate of
4 nL/minute.

Condition B:  YMC 85 Turbopak Pro 4.6 mm % 33 oy Ballistic chromalo-
graphy column with 2 2 minate total gradient elution tirme and a flow rate of 4
inl./minute.

Tables

In the tables, structures are provided for the compounds of the examples. In
$0r0E instances a nitrogen atom may be shown bonded to iwo groups; since nitrogen
Iras a valency of three, it should be understood in those instances that the nitrogen
group is also bonded to a hydrogen atom. A bond extending from a ring or chain may

denote 2 methyl group, as reflected by the compound names.

Example 1
5-paatyloxy-6-methoxyindole-2-carboxyiic acid

HCH,0,0
on

z:_g
=

H,c' O H

Al N-phenylsulfonyl 5-benzyloxy-6-methoxyindole .

A solution of 5-benzyloxy-6-methox yindole (990 5ng, 3.9 mmal) in DMF (3
mL}) was added to a solution of NaH (234 mg, 5.9 mmol, 60% in ¢il) in DMF {1 mL})
at 0°C. The ice bath was removad, and the reaction mixture allowed to stir at RT for
20 min. The reaction {lask was cooled (o 0°C and PhSO:C] (0.6 mi, 4.7 mmol) was
added w1a syringe. The 1ec bath was removed and the reachon muxtwee stivted at RT
for 24 b, Water (25 mL) was added and the aqueous layer extracted with Bt,O (4x50
ml.). The cembined organic extracts were washed with brine, dried over NapSO,,
filtered and concentrated in vacuo to give an oil. The residue was purifted by column
chromatography {25% then 40% EtAr/hex) to furnish N-phenylsulfonyl 5-
benzylox y-G-methoxyindole as a crystalline solid {1.38 g, 90%% yicld).

B. Ethyl N-pheny/sulfonyl 3-benzyloxy-6-methoxyindole-2-carboxylate

4G
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To 2 solation of conpound A (120 mg, ¢.3 mmol) in THF at 78 °C was
added nBuLi dropwise {140 pL, 0.35 nunol, 2.57M in her), and the renction mixturs
was stirred at 0°C for 20 min. The reaction mixture was rscocled to —78°C, CICO-EL
(37 pl, 0.38 mmol) was added, and the mixture was stirred for 45 min and then
allowed to warm to RT slowly. The reaction mixture was quenched with sat ag.
NH,Cl, diluted with water, and extracted into EtOAc (3x40 mL). The combined
organic extracts were dried over NSOy, filtered, and concentrated in vacuo to give
an oil. The residue was purificad by colume chrematography (25% EQAc/hex} to
furnish the above-tifled compound B as a yellow plass which was used disectly in the

next step.

C. Ethyl N-phenyisutfonyl S-hydroxy-6-methoxyindole-2-curbox ylate

Hydrogenolysis of Compound B in 1/] MeOH/LIOAc with 10% Pd-C/ s
ballaen followed by colomn chromatography {S0% BtOAc/hex) furnished the above-
titled compound C (77 mg, 58% yield).

b, Ethyl N-phenylsulfonyl 5-pentyloxy-g-methoxyindole-2-carboxylate

To a solution of compound C (38 mg, 0.17 mmol), K2CO5 (36 mg, .27 mimol)
30 DMEF (2 mL) was added 1-bromopentane (27 pl, 0.21 mowl), and ihe reaciion was
heated at 65°C for 18h. Ancther 30 uL of 1-bromopentane was added, and the
reaction was beated to 853°C for another 18h. The reaction was cooled. poured into
water {10 mL} and extracted with Eta0) (3x50 1s1.). The combincd organic extracts
were dried over MgSQy, filtered, and concentrated in vecno to give an oil. The
residue was purified by column chromatography (10% CtOAc/hex) to furmish the
above-titled compound 13 as a white erystalline salid (36 mg, 73% yield).

E. 5-Pentyloxy-0-methoxyindole-2-carbox ylate

Treatment of ethy! A-phenylsulfonyl S-pentyloxy-6-methoxyindole-2-
carboxylate (Compound D) with 3 N NaOH (0.3 mL) in EtOH (2 mL) at reflux for 24
h followed by the usval workup (as outlined above) afforded 5-pentyloxy-6-
methoxyindole-2-carboxylic acid.
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Example 2
1-[2-{Morpholing)ethyl]-3-methox y-2-indolecarbaxylate

€
me© A
N H
¢
(o]
5 A 1-[2-(Morpholine)etliyl]-S-methox y- 2-indolecarboxylate methyl ester

A sclution of methyl 5-methoxy-2-indolecarboxylats (36 mg, 0.17 mmol) and
N-(Z-chlorgethylmporpholine HCL {39 mg, 0.2 mmol) i1 DMTF (2 mL) at 0°C was
added to NaH (18 mg, (.44 mmol, 60% in cil) in one portion. The ice hath was
retnoved and the reaction mixture allowed to stir for I hat RT and then at 63°C for 16

19 b Water {2 mL} was added and the mixture was partitioned betwcén EiGAc and
waler. Upon extraction with FtOAc (3525 ml), the combined otganic extracts wore
dried over Nag8Q;, filtered, and concentrated i vgowe, The residuc was purified by
column chrcimatography (25% then 50% EtOAeMiex) to furnish the above-titled
componnd A us a white solid (32 mg, 58% yield).

B. 1-[2-(Morphelinolethyl]-5-methoxy-2-indolecarbox ylate

The muethyl ester from step A (31.2 mg, 0.4 mumol) was stitred in a mixture off
3N NaOH (0.5 mL} and BtOH (3 ml) for 20 h, acidificd with cone. HCIf pH 7.0
buffer, and exiracted into EIQAc. The eombined cxtracts were dried over Na,50,,

20 filtered, and cancentrated in vacws 1o yicld the compound of Example 2.

Exumples 3-12

51—
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The following procedure was used to prepare the compounds of Exarmples 3-
12 having formula {I1o), whersin the values for R i By, and B, are as shown in lable 1
below.
General Procedure

Ta & solutien of carboxylic acid (9.54 mmel), L-phenylalanine methyl estcr
(118 ma, 0.54 mmel), EDC (120 mg, 0.6 mmol), HOBT (82 mg, 0.6 mmaol) in DCM
{5 mll) was added DIPEA {280 pL, 1.6 mml), amd the reaction mixture was stirred at

RI for 7h. The reaction mixture was poured into DCM (50 ml) and washed with .

water (15ml.). The organic layer was dried over NagS0y, filtered, and concentrated in
vacup. The residuc was purified by column chromatography {25% then 40% then
50% EtOAc/hex) o furnish the appropriate amide.

TABLE 1
EX. Ra Rec Ry COMPOUNRD NAME - DATA.
) M5 (M+H)
NO and  HI'LC
ret, ¢
(min). and
: | condtions
3 ObMie OPen H N-[[6-Methoxy-S-(pentylioxy)- 438,27
1R-indal-2-yT]carbanyl) -1~ - 4.36 (A}
phenyialanine methy] sster
4 H OMe H W(S-Methoxy-1H-indal-2- A52.21302
ylcarbonyl]-L-phenylalanine (A)
methy) ester
3 CBn OMe b4 N-[[5-Methony-6- 459.3/3.3%
(phonytmeliony)-L B-indol-2- {A)
i yleathuny(]-L-phenylalaning
rgthy] ester
[ H OPen H N-[[5-{Pentyloxy}-1H-indol-2- 409.3/4 47
yllcacheny(J-L-pleaylakanine [A)
methyl ester
7 ' QPen Mo H N-{[5-Methoxy-G-{pentyloxy)- #439,3/4.2¢
1H-indol-2-yllcarbonyl]-1.- (A
phonylalanine methiyl ester
8 i OMe o N-[[5-Mothoxy-1-2-(4- 465.3/2.98
‘-\\ mopholioylethyl]-IH-ndol-2- | ¢A)
N vilcachonyl]-L-phenylalanine
(\) rethyl ester
o}
@ OMe H H IN-[{6-Methoxy-1H-indol-2- 352.53.70
yDearbonyl|-L-phenylalaning (A}
methyl ester ‘
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W | oMe A CH N6 Mothory-l-motnyl 1 | 366.2/3.87
indol-2-yljcarbonytj-L- (A}
phenylalanine methyl cater

11 Chie i g TN-[[6-Mettory-1{2-(3- 463.203.06

L-\ merpholingDethy - IH<inctel -2- | (A)
N ylearhanyJ-L-phenylakining
\} methyl ester
Q

1z jE BT NG E R

Marpholinylethoxy]-1H-indol- | (AY

FAiﬁxm}f

2-yllcarbonyl-L-plienylalanine
methyl ester

Exumple 133
1-{(&-Ethylmonpholinyl}-2-methyl-7-methox yindole- 3-carbox yiis acid

H,y(

O

i

OH
S,

CH.
¥ )

l
g

(

N.

A, 1-{2-Nitro-3-methoxyphenyl)-2-nitropropanot

To 4 2L round-botiomed flagk equipped with a magnetic sticrer and a Ny
bubbler svere udded 2-nitro-3-methexybenzaldehyde (125.7 g, 0.6939 mal),
nitroethane (73 g, 9,97 mol), 18-C-6 (18 g), sopropanol (420 10L) and KIF (20 g},
The mixliure was stirred at RT for 16h. The sobvent was removed under vactum lo

give an ofl, Tsopropanol (100 ml.) and water (250 mL} were added, The mittere was

placed under vacuum to give & slurry. The slurry was stirred fou Lh and filtered, The

-53-
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cake was washed with water (4x 100 mlL) and dried w give I-{2-nitro-3-
methoxyphenyl)-2-nitropropancl as & diastercomeric mixture tn a ratio of 3:2 (170.3
5, 96% yield). "H NMR for major isomer (CDCl3} & 1,38 (d, J=6.9Hz, 3H), 2.94 (s,
1H), 3.92 {s, 3H), 4.90 {m, 1H), 5.08 (d, 1=8.6Hz, 1H), 7.05-7.52 (m, 31}. 'H NMR
for minor isomer (CDCa) § 1.55 (d, J=6.9Hz, 3H), 2.94 (s, [H), 4.8G (m, 1H), 5.46
(d, =308z}, 7.05-7.52 {m, 311}

B. 1-(2-Nitro-3-methoxypbenyl)-2-nitrapropene

Te a 5L three-necked round-bottomed flask equipped with 2 mechanieal stirrer
and a N; bubbler were added 1-(2-nitro-3-methoxyphenyl)-2-nitropropanel (170 g,
0.66 mol), aceiic anhydride (450 mL), 18-Crown-6 {17 g) und KF (38.25 g}. The
reaction mixlure was stied at RT for 64h, then cooled in an ice-waler bath, Water
(2250 raL) was added slowly, The resulting slurry was stirred at O°C tor 2h and then
filtered, The cake was washed with DI water (3x25(0 mL} and suction dricd for 20h to
give 1-(2-nitro-3-meihoxyphenyl}-2-nitropropene (150.7 g, 96% yialdy, 'H NMR
(CDCl3) 6 2.30 (s, 3H), 3.95 (s, 3H), 6.94 (d, J=7.8Hz, 1H), 7.13 {d, J=8.5Hz, [H),
7.53 (pscudo 1, J=8.1Hz, 1H), 7.89 (s, IH).

C. 2-Methyl-7T-metboxyindole

To a 2L hydrogenation flask were added |-{2-Nitro-3-methoxyphenyl)-2-
niroprepene (44 i, 0.1850 mol), 10% PA/C (4.4g, -30% watexr wet}, EIOAc (600
mL), acetic acid (90 mL) and absolute EYOH (75 mL). The reaction mixtore was
hydrogenated at <60 psi for 3h and then filtcred. The cake was washed with EtOAc
3x100 riL). The filterate was concentrated to remove BtOAc and EiGH. DI water
(200 mL) was then added slowly, The resviting slurry was stirred for 0.5h at RT and
filtered. The cake was washed with 1:2 HOAC/H,Q (2530 mL) 114 HOAH0 (50
L), water (2x80 mL) and suction dried for 18h to give 2-methyl-7-methoxyindole
(83 g, 62% yield). 'H NMR (CDCly} 8 2.42 (s, 3H). 3.94 (5, 31}, 6.18 (pseudo t,
1=1.1Hz, LH), 6.57 (d, J=7.7Hz. 1H), 6.97 {pseude t, I=7.7Hz, IH), 7.12 (d, J=7.THz.
1H), 8.10 (5. 1H).

D I-f2-{4-Morpholino)ethyl)-2-methyl-3-methoxymethyl-7-ethox yindole

54
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10 a stirced suspension of N-(2-chluroethyl)moerpholine hydrochloride (13 g,
0.07 mol} was added (13.2 5, 0.2 mol} in 100 mL of DMSGC of 83% powdersd KOH.
After stinring for 10 minufes, (he reaction mixture was heated &0 100°C and then
stirmed ut thas (emperature for 3-5 b, The reaction mixture was cooled to RT and
dituted with 100 mL of water and 200 mL of ether. 'The organic luyer was scpurated,
and the aqueons Layer was extracterd with cther (22100 mL), The grganic layers were
conibined, washed with water (25100 L) and dricd over anhydrous Naz804 and
filtered. The solvent was removed under reduced pressuse te éi\’e the above:
compound D as a light yellow cil (13.59 g, 99% vield). 'H NMR (CDCl) 8 2.42 (5,
35, 2.52 6m, 4T7), 262 (1, 3=7. 111z, 2F0), 3.75 {m, 2H), 3.90 (5. 3H), 442 (t, I=7.1H,
2H), 6.17 (s, U, 6.55 {d, J=7.8 s, 10K, 6.90 (dd, J=7.8, 5.0Hz, LH). 7.10 (4,
J=8.0Hz, [H.

E. 1-[2-(4+Morpholinc)ethyl}-2-methyl-3-trichloroacetyl-7-
methoxyindole hydrochleride

To a solution of the methoxyindole from siep D (13 g, 0.048 mol) in DCE
(400 mL) was added wrichloroacetyl chloride (26 g, 0.14 mol). The solurion was
refluxed for 6-8 h and then cooled to RT. The resulting slurry was filtered, washed
with eiher (2x 100 mL) and dried to give the above-titled methaxyindale
hydrochloride (21 g, 94% vicld), "HNMR (CDCls) § 2.85 (s, 3H), 2.95 (m, 2H), 3.3¢
(m, 2H), 3.55(m, 211). 4.05 (m, 5H), 4.32 {m, 28, 5.15 (m, ZH}, 6.73 (d, I=7.8Hz,
18}, 7.15 (dd, J=7.8, 8. 0Hz, 1H), 7.85 (3, J=8.4011z,111).

F. 1-[(¢-Merphelino)eth yl1-2-methyl-7-methox yindole-3-carbox ylic acid

Ta a sotuticn of the componnd fror step E (19 g, 0,048 mol) in THE (100
mL) was added NaOH solution {100 L, 1N, 0.1 mol}, The reaction mixture was
sticeed about 1<2 b, The resulting slurry was filtered aod washed with ether
{2x50mL). The filtrate was transferrcd into a scparation funnel and the phases wero
scparatedl. The aqueous layer was washed with ether (26100 mL). The cake and
aqueous layer were combined and tie pll adjusted to 4 with HCH(6M). The slurry
was filtered, washed with ether (2x100 L), and the solid was dried to give the
above-titled carboxylic acid (15 g, 95% vield). 'H NMR (DMSO-dg) & 2.44 (5, 3H),

_55-
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2.58 (s, 2H), 2.72(s, 4FL}, 3.56 (5, 4H), 3.90(s, 3H), 4.42 (s, 2H), 6.67 {d, )=7.8Hz,
TH), 7.00 (dd, 1=7.8, 8.00%x, TH), 7.05 (d, J=8.0Hz, 1H).

Exuample 13b
2-Melbyl-3-methoryearbonyl-7-methoxyindole

0y _o.ca,
[ >cH,
H
0
s HC

A 2-Methyl-3-tichloroacetyl-7-methoxyindole
To a 2L round-bottomed flask equipped with a magnetic stirrer and a Ny
bubbler were added 2-methyl-7-methoxyindole (12 g, 74 mnol}, acetonitrile (125
1 L) and collidine (13 mL, 113 romol). The mixture was stirred to give 2 solution and
was cooled with an fee wazer bath. Trichloroacetyl chloride (14 mL, 112 nwnol} was
added. The cooling bath was remaved and the reachion mixlure stomed at RT loc 3h
1N HCI (500 ml.) was then added over 10 minutes. The resulting slurry was stirred at
RT for 30 minutes and filtered. The cake was washed with DI water (3330 mL) and
132 suction dried for 17h to give 2-meihyl-3-trichloroacetyl-7-methoxyindcle (22.8 g,
96% yield). "H NMR (CDCI) § 2,79 (5, 311), 3.96 (s, 3H), 6.71 (d, J=7.91z, 1H),
TAD G, T=7.9, .4Hy, 1113, 7.82 (¢, =841z, 11}, 8.92 (5, LH).

B. 2-Methyl-3-methoxyearbonyl-T-tnethox yindole

20 T'o a 1L round-botiomed flask equipped with a magnetic stirror and a Ny
bubbler were added 2-roetbyl-3-richloroacetyl-7-methoxyindole (22.8 g, 74.37
mmol) and McOH (150 mL). The mixture was stirred at RT to give a slurry. KOH
{42.5 wi%, 2 mL) was added and the reaction stirred for 5 min. HCI (0.1N, 500 mL)
wag added dropwise. The sluiry was stirred at RT for 1k and filtered. The cake was

25 washed with DT water (3x30 mL} and suction deded for 18h 1o give 2-methyl-3-
methoxyeurbenyl-7-methaxyindole {15 57 g, 96% vield). "M NMR (CDCly) § 2.71 (s,
3H), 3.89 (3, 3H), 3.92 (5, 3H), 6.63 (d, J=7.90, 13, 7.12 {dd, J=7 .9, 8.0Hz, 14},
7.66 (d, J=8.0Hz. 1H), §.84 (s, 1ML

36
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Example 14
2-Methyl-T-methoxy-G-azaiedole

5
[ Scu

m ’
B

o

HaC

Z-Methoxy-3-nitro-4-methyl pyridine (260 mg, 1.2 mmol) and
dimelhylacefamide dimethylacetal (0.5 mL) were heated at 130°C for I8 h. The
reaction mixture: was cooled and concentrated in vacue to a deep purple-red oil
Benzene (4 mL} and 10% Pd/C (23 mg) were added and the solution hydrogenated at
43 psi for 18h (Parr apparatus). The red coloration disappeared. The crude reaclion
mixture was purified directly by silica gel chromatography (20% BtOAc/hex) o

fumnish 2-methyl-7-methoxy-6-azaindole (112 mg, 57 % yield). LC-MS 163.1, M+H.

Example 15
2-Methyl-7-benzyloxy indole

N
SR

o

A, 2-Methyl-7-hydroxy indele

T a selution of 2-methyl-7-methoxy indole {814 mg, 5.0 nunzol) in CH:Cly
(20 mL) at 0°C was added BBry (15 mL, |5 mwol, IM io CH,;Cly), and then the ice
bath was removed and stiring was continued for 3 h. Tee was added and the reaction
mixture diluted with water (30 mL). The aqueous layer was estracted with BtOAc
(32100 mL), dried over NaoSQ,, filiered, and concentrated in vacus. The residue was
purified via passage through a short silica gel column (20% then 50% ElOAc/hex) to
afford 2-methyl-7-hydioxy indale as an unslable solid (99% yield).

w57
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B. 2-Methyi-7-benzyloxy indole
Ta the compannd from step A, acstone (15 mb) was added followed by henzyl
bromide (670 uL, 5.6 mmel) and Cs2C0; (1.8 g, 5,6 mmol) and the reaciion mixinre
stimed at RT for 18 h. A second aliquot of BeBr (140 UL} and CspC03 (380 mg) was
5 added and stivring contioued for 24 b, The reaction mixture was powred into EtOAc
and water, the layers wore separated, and the acueous fayer was further extructed with
EtQAc (3x50 mL). The combined organic extracts were washed with 1IN NuQH and
water and dricd over MgS0y, filtered, and concentrated in vacug. Purification by
calumn chromategraphy (hexanes then 5% EtQAc/hex) afforded 2-methyl-7-
10 benzyloxy indole as an vnstable solid (898 mg, 31% yield). "H NMR iwpure; 228.17,
M-+H.
Example 16
T-Methosy-1-meipholinoethyl indazole-3-carboxylic acid, sodivm salt
Q
0, = Na+

[

Y

2NE,

(

i5
A 3-Methoxy-2(tert-butyloxylamino]phenylacetic acid dimethyl
acetamnide
20 To a sclution of 3-methexy-2[{tert-butyloxy)amine]-phenylacetic acid (8.3 g,

30 mmol} and EDC.HCI (8.51 g, 44.4 mmol) were added i-hydroxyhenzoinuzole
(4.80 g, (35.5 wmol) and DMA.HCI (9.7 g, 120 mmol} in 90 mL of DMF al RT.
DIPEA (26 mL, 48 mmol) was added, and the resukting scution was stirred for 48 h
The reaction mixture was concentrated in wacwo and the resulting oil swas dissolved in

25 350 mL of DCM and washed with aqueoss 1 N NaOH (3 x 125 mL), 6 % aqnecus
citric acid solution (3 ® 100 mk), water (100 ml.), and brine (100 mL). After drying
over anhydrous sodium sulfute, the resulting solution was decanted and concentrated
on & retary evaporator i alford a reddish-orange ol s the crude product. This
material was dissolved in EtO (ea 100 mL) and reconcenteated on the motary

=58
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evaporator yielding « yellow solid that was subsequently triturated wiih two 35-mT.
portions of hexanes te remove any residual DME. The resulting solid was dried in
vacue o give the above-tlled compound A (7.1 g, 78% yicld) as a yellow sofid. LC-
MS (MEL" 309.2).

B. 7-Methor y-3-dimethylamido indazole

To astining solution of 1.3 g (4,12 mmol} of compound A In 4% aguecus
acetic acid at 93°C was slowly added an aqueous solution of 0.85 g {12.4 mmol} of
sodiumn nitrite in 1.4 ml of water over 21 After the addition was complese, HPLC
analysis showed nearly complete consumption of the substrate. The reaction mixture
was copled to BT and concenirated on a rotary evaporator, and the resulting solid was
suspended in approximately 30 mL of water. The product was collected by vaconm
filtration and washed with water (20 mL), then dried i# vacuo to afford the above-

titled compound B (0.74 g, 82%) as a yellow solid.

C. T-Methoxy-1-motpholinoethyl-3-dinethylamido indazole

To 4 RT selution of 0,55 g ¢2.50 mmeol) of compound B und 0.73 g(5.00
mmol) of 4-(2-chlotosthyllmorphelae in 5 mL of aphydrous DME was added 0.2 g
(5.00 mmol} of 60% sodium hydride dispersion in twa postions over 10 minutes. ‘The
reaction mixture was allowed to stir at RT for 14 h, then an additional 0.75 g (5.00
mmol} of 4-{2-chloroethyrorpholine was added, and the mixture was beated to
40"C for ap additional 2 h. The mixture was allowed to cool to R and slowly 10 mL
of warar was added. The mixture was extracted with FtOAc (4 x 30 mLy, and the
combined excracrs were washed with water (3 X 7 mL), brine {7 mL}, then dried over
anhydrous sodiun sulfate, decanted, and concentrated in vacuo o afford a yellow
liquid which partially solidified upon standing, This malerial was triturated with
three 20-mL pertions of hexancs and the remaining white solid was dried in vacwo to
afford 0.60 g (72%) of the ahove-tiled compound C. LC-MS (MH” 333.33.

D. 7-Melhox y- 1-morphoelincethyl indazole-3-carboxylic acid, sodinm salt
To 0.12 g (0.391 mmol} of componad C was added 0.5 mL of 3 ¥ aqueous

KOH and 0.5 mL of EtOH, and the resulting solution was heated at 80°C for 16 h

59
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then cooled to RT and concentrated. Lhe residue was dissolved in water (5 mL) and
bromght to a pit of 7 by addition of 1 M aqueous HCL then reconcentrated. The
resolling residue was redissolved in waler (5 mL) and made basic (pH > 10) by
adding a few deops of 1 N aqueous NaOH., “The agueous solution was concenirated
and the remaiing solid treated with foluene, the {oluene was evaporated and the
residue dissolved in methylene chloride (~10 mL). The resulting solution was dricd
aver sedium sulfate. filtered, and concentrated in vacwo to afford 0.079 g (0% yield)
of the above-titled carboxylate salt D as a white solid. LC-MS (MH* 306.2).

Examples 17-66
General Procedure

The compounds of Examples 17-66 as shown jn Table 2 were prepared with
the foilowing procedure. To a solution of carhoxylic acid (£.05 mmel, 159 mg) in 3
ml DCE was added thionyl chloride (0.15 mmel, 18 mg). The mixture was stimed at
RT under ¥, for 3k An amine {0.11 sunol) in 2 ml DCE was added, the mixtare was
stirred for 2 h, und acetic anhydride (0.1 mmol} was added. After 0.5 h, the reaction
was quenched with 0.5 N NaOJI aqueous sofution. The orgunic layer was subjecred
to cation exchange resin, the resin was washed with 20 ml MeQH, then 8 ml 2 M NH;

in MeCH, and the basic solution was evaporated to give the following amides:

60-
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TABLE2
FX. STRUCTURE COMPOUND NAME TDATA
Ms
™NO. (VLY
HPLC
rel. t
{min)
and
cat-
ditions
17 ) chial | T-Methoxy-2-methyl-N- 503.3/
== [(18}-1-(3-methyi-2- 3.14 (A)
o }W\ axazolyl}-2-phenylethyi]-1- )
i o ClH [2-(d-morpholinylethyl}-1H-
B indole-3-carboxamide
\N 3
Bt 5
18 7y el | N{[6-Methoxy-2-methyl-7- | 453.29%
= {pentyloxy}-1H-indol-3- 444
’ sllcarbonyl]-L-pherylalanine |
94 © methyl ester (A)
F
o J?I%ﬂu
. -
J/D
|:,cJ
19 Q ohirst | N-[[5-Methoxy-2-methyl-1- | 480.36/
[2-(4-morpholinyl)cthyl]-1H- 254 (A)
—h indol-3-y!Jcarhonyl]-L- ’
M 4 B phenylalanine methyl ester
g 4 H

-
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Chiral
o =Sy

N-{[6-Methoxy-2-methy]-1-
[2-{4-morpholinglethyl[-1H-
indol-3-ylearbonyl]-L-
phenylalanine roethyl ester

w0
3,09 (A)

21

ng-o

T-Methory-2-nsthyl-N-
[(18)-1~(S-oxazolyl)-2-
phienylethyl]-1-[2-(4-
morpholinyl)ethyi]-1H-
indole-3-carboxumide

7-Methoxy-2-methy!l-N-
[(18)-1-(5-methyl-2-
axazolyl)-2-phenylethyl]-1-
[2~{4-morpholinglethyl]- 1H-
indole-3-carbosamide

489.2/12.
04 (A)

5033/
3.19 (A}

(534

EIVARY
‘ ﬁ\l e,

. nge® é

Shiel | N-[[7-Hydroxy-2-methyl-1-

[2-{4-marpholinyi)ethyl])-iH-
indol-3-y1jcarbonyl]-L-
phenylulaninamide

465.49/
2.73 (A}

24

e Me
%y
o

=
&
e
\_

Q,

N-Methoxy-N"-[[ 7-methaxy-
2-methyl-1-[2-(4-
motpholinyljethy)]-1H-
indol-3-yljcarbonyl]-N-
nethyl-L-phenylalaninamide

56950/
215 (A)

62
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Iy _g"" N[ -Dimethyl-1-[2-(4- | 4626/ )
I N N
e morpholinylethyl]-1H-
Oy, indol-3-ylJearbonyl}-L- 34
[:Igj pheaylalanine methy! ester
kel
M.
&
26 | Ay T Methary-2methyl- - | 503060
[{1S}-1-(3-methyl-1,2 4~
0 n, | OnaCiOL Syl 2 25004
A phenylethyl]-1-[2-t4-
morpholinyhethyl}-1H-
P { indole-3-carboxamide
] Gril | N-{[1-Methyl-5-(pentylony)- | 333.2/
%\ 1H-indo!-2-yljcarbonyi}-L-
" phenylalanine methyl cster 27718
. J
ol
I
> : |
- S ‘ bt |
8 " 2-Methyl-N-[2-(4- 406.24¢
i rwethylphonylethyl1-102-G- | 4 30
" racipholinyhyethyl}- 1H- '
Q{v" indole-3-casboxamide
o,
]
;
25 ° "O\gﬁi Z-Mothyl-1-{2-(4- 46224/
4 4 | morpholinyljethyl]-N-[|4-
i, 123 hiadiczol 4 281 (B
- ylphenylimethyt-1H- !
~ indolc-3-carboxamide !
- 1
L
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30 2-Mcthyl-1-]2-(4- 303.26/ |
morpholinyDethyl]-N-[2-(2- :
pyridinyl)cthyl)-1H-indoje- 1AL} 1
S-carbaxamide
51 ! N-[[7-Methoxy-2-methyi-1- | 480.5/
' [2-{4-morpholinyljetbyl]-1H- ;
: indel-3ylJcarbenyl}-D- 310A)
phenyialanine methy} ester
32 N-[[7-Methoxy-2-methyl-1- | 480,57
[2-{4-morpholingtethyl]-1H-
mdol-3-y1]earbonyl]-DL- 3-104)
phenylalanine methyl cster
33 NC[[7-Methoxy-Z-methyl-1- 4956/
[2-{4-morpholinylethyl]- 1 H-
indol-3-yllcachonyl]-L- 206 (A)
tyrosine methyl ester
34 P E | NS[T-Methoxy-2-methyl-1- | 464.6/
[2-(4-merpholinylethyl]-1H- |
s b indol-3-y1]earbonyl]-L- LTLA)
" v metlsionine methyl ester
"
HE ==
@
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35 on N-[[7-Metbosy-Z-metbyi-1- [4467 ]
Hy 1 [2-(4-morpholinylerhyl]- 113
o Q}—“’o ot indol-3-yllcarbonyl]-3- 31208
wie O methyl-L-valine methyl ester
(ron
N
me®  §
36 St | NE-[[7-Methoxy-2-methyl-1- | 493.4
5, [2-(4-morpholinylethyl]-1H- !
& % T, indol-3-ylJearbonyl]-N.N- 2ITA) :
Q@ dimethyl-[-
g k] b phenylalininanide
S
(3
37 et WN-[[7-Methoxy-2-methyl-1- | 422.3
"y [2-(4-marphctinylethy]-1H-
2, g -,f“: indol-3-vl]carbonyl]-L- 341 ¢A)
woe phenylalanine 1,1-
iy dimethyleiliyl ester
g H
38 e N-[[7-Methoxy-2-mcthyl-1- | 494.4
[2-{4-morpholinyljethyl]-1L1- o
o E; T indel-3-yl]carbonyl]-L- 328 (A)
( vod phenylalanine sthyl ester
V?@
HE—T
L a {15)-N-[1-(Hydroxymethiyl)- | 42231
2-phenyleihyl]-2-methyl-i-
. u [2-(4morphotinyTethyl]-1H- | 25 (4
e indole-3-carboxamids
[: T ;e<, .
!

-65-
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0 | N-[[2-Methyl- [-[2-(4- 450.38
morpholinyl)ethyl]-TH-
", gﬂ‘ indol-3-yllcarbonyl]-T- 29T (A
= W phenylalanine methyl ester
e,
41 g 123 4-Tetahpdro-1-[[2- | 404,40
¢ methyl-1-{2-{4-
\M morphelinylethyl]-1H- 3074
i indal-3-
C yljcarbonyllquinoline
42 cial | N-f[7-Methoxy-2-methyl-1- | 480.39
[2-(4-rnorpholinyljethyl]-1H- .
a indol-3-¥f]catbonyl]-EL- 305 (A)
T e, phenylalanine methyl ester
- H
o
e H ’
()
13 o [: F-Methory-2-methyl- 142- | 455.51
{d-morpholinglethyl]-N-
OL / {1,3,3-trimethyl- 3.80(4)
WH hiryalo[2.2.1heptan-2-y1)-
I;\ CH, 1H-indole-3-carboxamide
et
Ly
a4 Ho | 7-Methoxy-2-methyl-3-[1- 437.4
5 {4-methylphenyllethyl]- 1-[2-
¥ % {4-motpholinyl}ethyl]- 1H- 3.26(A)
W, " indole-3-carboxamide
W, = L_\
=

665
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43 | N2 (4 436.3
! morpholinyl)ethyl]-1H- (4)
! o —en indazol-3-yl Jearbonyl]-L-
* phenylalanine methyl ester
hy
ED
46 e N-[[7-benzvloxy-2-methyl-1- | 555.7
[2-(d-morpholinylletiryl]-1H-
, indol-A-yilcarbongl]-L- 360 (&)
.2-:{ Vg phenylalanine methyl ester
R
a7 8 (0:8)--[[[7-Methoxy-2- 4865
| methyl-1-[2-{4- 9
: Q e morpholinylethyd]-1H- 300
@:CM “ indol-3-ylJcarhonylJaming]-
e ¥ 2-thiophenepropanoic acid
H\, methyi ester
&
43 N-[[7-Mcthoxy-2-methyl-1- | 480.6
{2-(4-morphbolinyl)etbyl]-6-
OMe ava-1H-indol-3-yl]carboryl]- 2.58 (A)
3, .
HH Y-phenylalanine methyl ester
0
M0
ED
49 o N-[[7-Methoxy-1-[2-(4- 466.5
morpholinyethyl]-1H- (A)
o G, indazol-3-yl]carbonyl]-L-
W0 phenylalanine methyd ester
g B
Hpﬂ %j
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7-Methoxy-1-[2-(4-
morpholinylethyl]-N-(1.3,3-
trimethylbicyclo[2 2.1 hepta
n-2-¥1}- | H-indazol-3-
carboxamide

440.6
(A}

51

N-[[7-Methoxy-1-[2-(4-
marpholinyliethy!]-1H-
indazel-3-yllearbonyl]-R-
amphetamide

422.5
A)

52

(e8)-0-[[[7-Methoxy-2-
motiyl-1-[2-(4-
morpholinylethiyl]-1H-
indul-3-ylJearbanyljaminol-
2-thiarolepropanoic acid
methyl estet

487.2
244 (A)

53

T-Methoxy-Z-methyl-M-
[{18)-1-(3-methyl)-
tetrazolyl)-2-phenylethyl]-1-
|2-¢4-morpholinylethyl]- 1H-
indole-3-catboxamide and -
Methoxy-2-methyl-N-[(15)-
1-(2-methyl)-tetrazolyl)-2-
phenyiethyli}-1-[2-(4-
morpholinyethyl]-113-
indole-3-carboxamide: (1:)
rxiure)

503.6
(A}

54

N-[[7-Methoxy-1-[2-(4-
marpholinyl)ethyl]-1H-
indeol-3-yljearbonyl]-L-
phenylalanine methyl cster

4556
(A)

e
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55 [ [ N-[[7-Mothoxy-1{2-{4- 430.5
i . % ! morpholmyDectliyl]-1H- n
! indazal-3-yl]carhonyl]-1- 6N
‘ naphthyl amide
S
36 ‘ """ T 7-Methoxy-1-[2-(4- 4306 |
- morpholingl)ethyl]-N-11,3,3- 4
: %_ P . trimethylbicyelo[2.2. 1 Thepta (
i = NH n-2-y1)- tH-indole-3-
- I ;‘ carboxamide
H,C i
9
57 § 2-Methyl-1-[2-(4- 31441
i !t morpholinylethyl]-N-{1,3 3-
e, i ”% trimethyibicyelo]2.2.11kepta 328(4)
C ¢ n-2-yl)- 1H-pymrole-3-
N carbuxamide
p—.
Y
-
58 /(@ 2.5-Dimethyl-N ({111 F70.28
methyl-2-phenylethyl]-1-[2- \
° ~H {4-morpholinyljethyl]-1H- 2.64 ()
TS pyirole-3-carboxamide
N
—
D
<‘O
59 f@ N-[[25Dimethyl-1-[244- | 41428
= morpholinyliethyl]- 1H-
Oy _yge? pyrrol-3-vljearbonyl]-L- 245A)
4 o phenylalanine methiyl ester
I CH;
N\’L—\
D
‘69,
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60 ’|:© I Methyl-N-[(1R)- [-methyl. | 356.31 |
2-phenylethyl}-1-[2-(4-
Ty morpholinyiethyt}-1He 246 ()
% pymefe-3-carbaxamide
(3
L‘\
S
(- i
a1 J\/@ N-[f5-Ethyl-2-methyl-1-[2- [42829 |
(4-morpholinyl)ethyl]- LEH- :
Cay iy 00 oMe pyerol-3-yljcasbonyl]-L- 288(A) ¢
4 A phenylalamne methyl ester
\/LN\_-\
"y
=1
62 | -T2 Methyl-14244- | 40028
morpholinylethyl]-11{- ,
o pymoldptembong] L | 248 )
a phenylalanine methyl ester
N Ve
S
K
bt
™
o ‘
63 = 2 Methyl N-[(18)-1-(3- 50435
= methyl-1,2.4-oxadiazol-5-
b " u:",_\,--—' yl)—Z—phe‘nylethyl]fl—E2—(¢ 31008
) " marpholinyljethyl]-15-
"'\L_\"‘ pyreele-3-carboxamide
&4 s NIz 387.30 |
Maorpholinylethyl - 1H- 2,33 (A)
o L‘om imidazol-4-ylJearbonyl]-L- | ™
" LN phenylalaning methyl ester
[
E}
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65 7 Crisl [ NL_([1-(2-Phonoxyethyl}-1H- [ 304.25 |
Q imidazal-4-yllcarbonyi]-L- 287 (3) ;

OCH, phenylalanine methyl ester

v
\/\go
Cﬁ\

< O N [(1 Penty] IH imidazot 4~ | 344.26
Wearbonyl |- Lphenylalaning | 4 40
g {)CH} methyl ester
N1 0
il

AN

Example 67
{R)-1-(3-Methyl-[ 1,2 Aloxadiazol-5-91)-2-phenylethylanine

HNT
.
5 Ox
Al (R)-[1-£3-methyl-{ 1,2 4Joxadiazol-5-y])-2-phenylethyl] carbamic acid
tertbutyl ester
343

To a sclution of N-Boc-L-phenylalanine 2.0 g, 7.5 mmol} in CH;Cls €20 mL)
at O°C was added DCC (780 mg, 3.8 mmol) in CHaCL (20 mL) via canoula. The
reaction. mixtare was stipred for th, the precipitate fUtered off, and the filierate
concentrated to drynese.  Acetamidoxime (195 mg, 2.64 nmol) and pyridine (26 mL}

15 were added and the reaction mixiore heated ar reflux for 1.5 h 2od then at RT for 16 h.
‘The reaction mixture was powred into EtOAc (50 ral) and washed with 10% ciwic

71—

JP 2004-502642 A 2004.1.29



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

(242)

WO 01/58869 OISO

20

acid (3 x 25 mb).  The orgamc layer was dried over Nap30s filicred, and
concentrated fn vacue. Purification by column chromatography (25% EtQActhex)
farnished  (R)-[1-(3methyl-{1,2 4Joxadiazcl-5-y1)-2-phenylethyl)  cwrbamic  acid
teribulyl cster (790 mg, 99% yield). 304.22. M+H.

B. (R)-1-(3-methyl-[1,2.4]oxadiaro)-5-y1)-2-phenylethylamine

To the carbamate from step A was added 4 W HC in dry dioxane {10 m1.) and
the mixture was stimed for 4 b, The reaciion mixture was conceruated to dryness,
dissolved in 10% HCI (100 mlL) and washed with CHaCls (2 x 30 mL). The aqueous
layer was made basic with 3N NaOH and exlracted with CHsCls (3 x 50 mL). The
combised organic cxtracts were dricd over NuySQa, filtlered, and concentrated in
vacuo to give the above-titled Example 67 (506 mg, 94% yicld). 204.18, M+H.

Example 68
4-Methyl-2-[[1-phenyl-2-L-amnojethyl Joxazole

HN" gy
i/
CHy

A. CBZ-L-Phenyl alanyl-1-amino-2-propanal

CBZ-L-Phenyl alanine {1 mmel, 300 mg), BOP reagent (1.5 mmol, 860 mg),
NMM (5 mmol, 570 mg} and 1-amino-2-propanc] (1.5 mmol, 113 mg) were mixed in
20 ml DMFE. The mixture was stirred and heated wo 50°C overnight, quenched with
EtOAc (30 ml), washed with NaHCO; (ag, Sat.), NaHSOs (aq, Sat.) and water, and
dried over Mg80, to give 330 mg of the above-titled compound A

B. CBZ-]-Phenyl alanyl-1-amino-2-oxo-propaoe

02 M COCla in CHLCly was added inio 5 mi meikylene chloride and cooled to
—78%C, then 0.5 ml DMSO was added dropwise and the mixture was stived for 0.5 4
at —78°C. 330 mg crude product from step A dissofved in 2ml DMSO and 4 ml

methylene chloride were added, and the reaction mixture was stirred for ooe hour at

12
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—78°C, then stirred at K1 for one bour. The mixture was added inte 20 m) methylene
chloride, washed with NaHC0O; and NaHSO, and water, dried uver Mg80y, and the
solvent was evaporated 1o give 340 mg of the above-titled compound B as a crude
preuct,

C. d-Methyl-2-[[1-phenyl-2-(CBZ)-L-amino]ethy)lexazele

Compound B was dissolved in POCI (10ml), and the roixlure was stiored at
RT under Nz overnight. The reaction mixture was carefiully poured into jeed 1N
NaOII solution, extracied with EtOAC, washed with brine, dried over MgSQa, and the

solvent evaported Lo give 312 mg of crude compound €.

D. 4-Methyl-2-[[ 1-phenyi-2-L-amina]ethyl]oxazole

312 mg of compound € way dissolved in MeOH followed by hydrogenation
by 10% PA/C as 2 catalyst at RT overnight. The mixture was fillered and evaperated.
The crude product was punified by cation exchange resin 1o give 10 mg of compound
> {Example 68} as & yellow oil,

Example 69
4- [[1-Phenyl-2-L-amino)ethyl Joxazole

A solution of trimethylsilylmethyl isocyanide (300 mg, 4.4 mmol) was cooled
0 —78°C in Kz. N-BuLi(1.6 M. 2.9 ml, 4.6 mmol) was added over 10 min, the
mixture was sirred for 15 min at —78°C, and a solution of Boc-L-phenylalanine (490
mg, 1.80 mmol) in THE (2 ml) was Inttoduced over 10 mis, Stirring was continued
at =78"C for 10 nun and the resction was warmad to 0°C for 25 min. After AcOR
0.26 ml, 4.6 minol) was added, it was concentrated to give 4-[[1-Phenyl-2-L-
aminolethylloxuzole (crode, 300 mg). This compound was dissolved in methyiens
chloride (3 ml), 4N HCl in 4ml dicxane was added, and the mixmure was stirred st RT

73
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far 3 b. Evaporation of the solvent, methylene chlotide addition, and evaporation
gave the above-titled compeund {100 mg, HCI form).
Example 70

1-[2-Phenyl-T-L-amipaJethyl-2 -methy! tetrazole and
1-[2-Phenyl-1-L-amino]ethyl-3-methy! tetrazole (1:1)

- ii EN
H:N 1 o N'CHS
NHNB HN I N

! N-N
CH3 and N

A Boc-L-Phenylalanyl amide

i-Butylchloroformate (0.66 ml, 5 mmal} was added to a solution of Boc-
phenylalagine (1.28 g, 5 mmoel) and NMM (©.55 ml, 5 mmel) i 25 mi of methylene
chloride at —20°C. After stirng for 20 min. al -20°C, 25 mi of 2M zminonia/MeOH
was added, After 5 min., the reaction mixture was partitionsd between EtOAe (100
ml} and wafer {100 ml). The organic layer was washed with satursted KHSO,
solutioa {100 ml), water (100 1), saturated NaHCO soluticn (100 ml) and brine
(10D ml). Drying (over Mg50,) and concentration afforded 1.33 g (99%) of product
A 28 a white solid,

B. [[2-Phenyl- | -L~{tert-butyloxyiaminoJethyl fnitrile

A mixlure of compound A (1,30 g, 4.9 mmel) and
(methoxycarbonylsulfamoyl)-teiethylannmonivm hydroxide, inner salt (1.7 g, 7.4
mmol} in 50 ml of THF was stirred | hir at RT, After removing the TIIF in vacuo, the
residue was filtered through a 5 x 5 em plug of silica gel and washed with BtOAe:Hex
(1:1). The filtrate was concentrated ;:U afford 1.19 g (999} of compound B a5 & white
solid.

C. 1-[[2-Phenyl-1-L-{tert-bulyloxtaminolethyl]-tetrasole
To a cooled {-78%C) solution of 1.8M diethylzluminum chloride in toluene

(8.6 ml, 15 mmol} was added dropwise over 15 min. 2 solution of compound B (1.19

S
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#. 4.8 mmol} and ézidotrimcﬂly}silanc {2.4 ml, 17 mmel) in 20 ml of methylene
chloride. After slowly wanming to RT, the reaction mixture was stirred for 18 hr. 5%
AcOH/MeOH (30 ml} was added in small partions with cantion to quench the
reqction mixture. After addition was complete, the resulfing mixture was partitioned
between CiOAc (150 ml) and water (150 ml). The organic layer was washed with
weer (150 ml) and brine (150 ml). Deying fover MgS04) and concentration afforded
884 myg (64%) of compound C as & white pawder.

D 3 and 2-Methyl-1-[[2-phonyl- 1-L-{tet-buiyloxy)aming]ethy -tetrazole

A mixture of compound C (400 mg, 1.4 mmol}, K»+CO5 (250 mg, 1.8 mmal)
and iodomethane (296 mg, 1.8 mmoly in 2 ol of CMIE was stirred for 3 hat R, Afrer
partitioning the reaction mixture betweey EtOAc (100 m}) and watey (100 mi), the
organic layer was washed with water (2 x 100 ml) and brine (100 ml). Drying
(Mg50,) and conceniration afforded 405 my (96%) of D, a 1:1 mixture of the above-

titled compounds as a light yellow solid.

E. 1-f2-phenyl-1-L-aminolethyl-Z and 3-methyd tetrazole

A mixture of D (400 mg, 1.3 mimol) and 4N HCLdioxane (3 wl; 12 mmol} m
10 1l of EtQAc was stirred for 18 hrat RT. Coneentration and tritaration with ethyl
sther afforded 300 mg {96%) of a 1:1 mixture of the compuunds of Example 70 as the
hydrechloride salt.

Example 71

(35)-2,3-Dibydro-S-methyl-3-(4-woerpholinylmethyl}-N-pyrrolo
[1,2,3-d21-1,4-benroxazine-6-carboxylic ackl chloride

75
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A, 2-Methyl-7-hydroxyindole

To Z-methyl-7-methoxyindele (3 g, 34 mmol} in CHaCly (100mL) coaled in an
ice balh was slowly added neat BBrs (9.5mL, 100 mmol). The rsaction mixture was
allowed to warm to RT and then stirred for an additional 12h. Alter cooling to -10°C,
the reaction was quenched by the addition of MeOH (32mlL) and the solveal removed
i vaean. The residuc was triturated with BlzQ and iltered to gmive 6.85 g (95%) of
compound A as light brown solid as the HBr salt, HFLC ret, t; 2,7 min (&),

B. 2-Methyl-7-((R)-2,3-0x01propyloxy indole

To compound A (2.3 g, 20 wmol) in LTI {40 mL) covled to 0°C was added
freshly distiiled (R)-(+)-glycidol (2.7 mL, 41 mmol) and PPh; (12 g, 45 mmol)
followed by slow addition of DEAD (7.4 ml., 47.0 mmoi). The reaction was allowed
to warm to RT and sticzed for an additional 121, then the solvent was removed in
vacyp and the crude mixiure purified by column chromatography to give 1.74 g
(42.4%) of compound B as a thick oil. HPLC ret. t: 3.3 ntin. Compound B &lso waz
abtained by reaction of corpound A in BEtOH wiih (R)-(-)-epichlorohydrin using
KCOy a5 base at 40°C to give 73% of product B after purification.

C. 2-Methyl-7-(3-morpholino-2-(3)-hydwoxy)propyloxyindale

To compound B (1.7 2, .6 mmol) in THF (5 mL) was added morpholine (8
ral} and the mixture heated to 60°C for 1.5h. After cooling o RT, water was added
and exlracted with EtQAc. The BIOAc was washed with saturated NaCl and dried
aver MgS0,. The solvent was remnved invacie 10 2 simall volume and the product
was crystallized with addition of B0, Filtration gave 1.65 g (67%) of compound C
as o pale sold. HPLC ret. £: 2.31 min {A).

D. 2-Methy)-7-[3-mrerpholino-2(8)-(methylsulfonyl))propyloxyindole

To compound {16 g, 548 mmol) m CLECL (30 mL} cooled fo 0°C was
added TEA (1.5 mL, 11 mmol} tollowed by sliew addition of methanesulfony!
chloride (0.6mL., 6.0 mmol). The reaction was stirred at 0°C for 0.5 h, then added to

ie cold waler and extracted with CHzCl. The organic layer was washed with

JP 2004-502642 A 2004.1.29
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sulurated NaCl then dried over MgSQs. The solvent was Femoved in vacus, then
anhydrous THE was added and removed iz vacuo 2 times. The crude material was
used immediutely in the next step wilh no further purification. HPLC zet. t: 2.6 min
().

E. (3%)-2.3-Dibydro-3-methyl-3-(4-morpholinylmethyl)-N-pyrrolo[ 1,2,3-
de]-1,4-benzoxazine

Tao NaH (400 mg, 17 muwol) in anhydrous THE (58 mL) coaled in an ice bath
was added crude compound D in THEF (50 1nl.) followed by the addition of DMF (20
mL}. The reaction was allowed to slowly warm to RT then stirred for an additional
th. The reaction mixture was cooled in an ice bath, then quenched with HOAc and
thie salvent removed in vacwe. Waber was added to the residue which was newtralized
with NaOH then filered to give 1.3 p (86.5%, 94.96%ee by chiral HPT.C} of
compound E as 2 erystalline solid. HPLC ret t: 2,207 mmin (A}

F. (33)-2,3-Dihydro-5-methyl-3-(d-morpholinylmethyl)-N-pyrrolo[1,2,3-
dej-1,4-benzoxazine-6-trichlnromethyl ketons ’

To compound E (1.18 g, 4.33 minol) in DCE (24 mL} was added
trichloroacetyl chloride (1.45 mi, 13.0 mmel), and then the mixture was beated fo
reffux for 1.5h. After the reaction was cooled fn an ioe bath, B0 was added and the
precipitate collecied by filtration 1o give 1.83 g (93%) of compound F as pale solid as
the HCI salt, HFLC ret. t: 3,1 min (A),

G. {35)-2,3-Dihydro-5-methyl-3-(4-morpholinylmethy]}-N-pyrrolo[1,2.3-
de]-1,4-benzaxazine-6-carboxylic acid

To compound F {1.8 g, 4.0 mmol} iv THF (40 mL) was added NaQH (2.77
mL, 50%aq), and the mixture sifrced at RT for L. After the solvent was removed dt
vacuo, water was added and extracted with €HoCl. The aqueona layer was hronght
{0 pIl 6 with HCL and the sclid collected by filtration te give 0.97 g (70.5%) of
compound G as a pale solid, HPLCrat. 1 1,96 min,

JP 2004-502642 A 2004.1.29



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

(248)

WO 01/58869 OISO

20

H. (35)-2,3-Dihydre-5-methyl-3-(4-morpholinvlmetbyl}-N-pyrrolo[1,2,3-
de|-1,4-benzoxazine-G-carhoxylic acid chloride

To compound G {033 g, 1.1 mmol) in CHzCl; (10 L cooled in an ice hath)
was slowly added oxulyl chloride (0.39 mL, 442 mmel) fallowed by I drop DMF.
The reaction was allowed 1o warm (e RT then stirred for an additional €.5h. B0 was
added to precipilate e product as the HCI salt which was collected by filtration o
give 410 mg [99.8%) of Example 71 as a light brown sohd.

Examples 72-82
General Scheme for the preparation of tricyclic amides

The compounds of Examples 72-82, whereln -NRJR;z have the values listed in
Table 3, were prepared 25 follows. Te Example 71 (40 mg, 0.11 mmel} in THF (0.7
mL} was added TEA (60 UL, $.43 mimol) followed by the appropriate amine (25.6
mg, 118 mmol), and the mixture was stirred at BT for 1h. The reaction was diluted
with BtOAe and extracted with water. The GtQAc was drjed vver NapS0, and then
the solvent removed i vacun. The residue was dissolved in CHgdz and 4N HC1 in
dioxane was added followed by EtO. The product was isolated by filtration as the
HCT salt,

TAELE 3

IEXAMPLEI -NR;R2 TCOM'P()UND NAME I'DATA J
. . |

NO. | MS O

78
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72

{3R)-2,3-Dihydro-3-methyl-3-(4-
morpholinylinethyl)-N-(2,2,6,6-
etramsthyleyelohexylpyerelo[ 1,2,
3-de}- 1 4-bepzosazine-G-
carboxamide

[é5a.36

N-[GR)-2.3-Dihydro-3-methyl-3-
(d-morpholioylmethyl)

pyrrele[ [,2,3-de]- 1.4-benvoxazin-
G-yl lcarhonyl]-L-phenylalanine
methyl ester

74

N-[[(30)-2,3-Dihydro-5-methyl-3-

(4-marpholinylmethyl
pyrrelofl,2,3-de]- 14-benzoxazin-
a-yllearbenyl]-L-tyzosine  methy?
ester

478.33

28431

(3R)}-N-[2-(4-Aminophenyllethyl |-
2 3-dilvydro-5-methyl-3-(4-
worpholinylmethyi)pyrrole[1,2,3-
del-1.4-benzoxazine-6-
carboxamide

L 435,29

(3R)-N22-Dimethyleyclapentyl)-
2,3-dihydro-5-methyl-3-{4-
morpholinylnethypyrrolo[ 1.2,3-
de]-1,4-henzoxazine-6-

|_carboxamide

77

(3R)-2.3-Dibydro-5-methy[-N-12- |

methyl-1-{1-methylethylpropyl]-3-
(4-morpholinyimethyl}
pyrrola[1,2,3-de]-1,4-benzoxazine-
-carboxamide

41231

41432

’»78

N-[[(3R)-2,3-Dihydro-5-meathyl-3-
{4-murpholinylmetiyl)
pyreola[1,2,3-del-1.4-benzoxazin-
6-yllearbonyl]-3-methyl-L-valine
methyl estex

T

444 32

(3R)-2,3-Dilydro-S-methyi-3-(4-
morpholioylmetiyl)-N-(i,3,3-
trimethylbicyclo[2.2.] Theptan-2-
yhpyrrolof1,2,3-del-1,4-
benzoxazine-6-carboxamide

452,37

Examples 80-82

79
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The following cumpounds were prepared following the procedure for
Examples 72-79 except the (8)-(-)-glycidel was utilized.

5]
% NR;R

g,
N

N
®

EX. NO.

COMPOLND NAME

DATA
MS (M+H")

20
"

N-[[(38)-2,3-Dihydre-3-methyl-
34~
morpholimylmethylpyrrolo[1,2,
3-de]-1,4-benzoxazin-6-
ylJcarbonyl]-L-phenylalunine
methyl cster

478.34

8L B

{38)-2,3-Dihydro-3-methyl-3-
(dmorpholinylmethyl}-N-
(2,2,6,6-
tetramethylcyelohexylipyrrole]
1,2,3-de}-14-benzoxazine6-
carboxamide

143430

B \;“Q

{35)-2,3-Dihydre-5-methyl-3-
{4-morpholinylmethyl}-N-
£1,3.3-
irimcthylbicyelo[2.2.1]beptan-
2-yhipyiolo[1.2,3-de}-1.4-
benzoxazine-§-carboxamide

145237

Example §3

2,3,4,5-Tetralyydro-6-methoxy-5-[2-(4-mospholinylethyl 1-2-{(18,25}- 1,3,3-
trimethyleyeclo(2.2.1]heptan-2-yl]- IH-pyridal 4,3-blindol-1-one
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»

AL 3-[1€18,28)-1,3,3-Trimethylbicyelo[2.2.1]heptan-2-ylantinepropanoie
acid methy? ester

A solutton of (8)-fenchy! amine HCI (1.0 g, 5.32 mmol} in dry MeOH was
cooled to 0°C {n a resealable tube. TEA .75 mL, 5.32 mumol) was added foliowed
by methyl acrylate (0.527 mL, 5.9 mmot}. The tube was scaled and the mixhure
stirred at RT for 5 days, The crude psaction mixiure was concentrated in vacuo and
used without further purification in the pext step. 240.2 (M+FH), ret. t 1.35 min (B).

B. 3-Oxo-3-[(3-methoxy-3-oxepropyl)[(15,25)-1,3,3-
trimethylbicyclol 2.2, 1)beptan-2-yl]amino] propanoic acid ethyl ester

\(kg:p

b

To = solution of the methy! ester from step A in CHaCly (25 mL) af 0°C was
added TEA {1.11 ml., 8 mmel}, foliowed stowly by ethyl 2-chloropropionaie (.84
ml., 5.85 mmol). The reaction vessel was allowed to warm te RT slowly. After 4t
15% KoC0q (6 m1.) was added and the reaction stireed rapidly for 15 min. The layers
were separated and the organic layer washed with IN HCI (15 mL). The organic
layer was dried over NepS0y, filtered, and concentated in vacue to an oil, The
restdue was purified by coluon chromatography (20% EtQAc/hex then S0%
EtQAGhex) to [urnish the above compound B as a clear oil (1,15 g, 62% yield
overall), 3532 (M+R), ret. .; 3.96 min (A).

8-
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C. 1-[(18,28)-1,3,3-Trimethylbicyclo[2.2. 1 lheptun-2-y{] -2 4-
piperidinedions

L5
g

A suspenston of NaH (130 mg, 604 in oil) in cyclohexane (7 mL) was heated
at reflus. A solution of the ethyl ester from step B (500 mg, 1.41 mmol) in tolaene (1
mL} was added dropwise via syringe over 1 h. The reaction mixture was heated at
reflux an additional Sh, and then allowed to cool and stir ovemnight. The solid was
filicred ofl and washed with hex (2 mL). The solid was then added to 10% AcOH
(11.3 mL} and heated at reflux for 4 b, The reaction mixture was allowed (o cool and
newtralized to pH 7 with difote NaHCOs. The aquecus solution was extracted with
CH;Cly (3%x35 mL), combined, dried {Na8O4), and concentrated in vacue. The
residue was purified by column chromatography (25% CtOAe/bex then 40%
EtOAc/hex) to fumnish the above compound < (177 mg. 50% yield). 250.2 (M+H),
rei. £ 3.49 min {A).

. 5,6-Difrydeo-4-{{2-odo-6-methoxyphenylamuza]-1-[(15,25)-1,3,3-
trimethylbicyclol2.2. 1 Theptan-2-yI1]-2( 1H}-pycidinone

9@&@

Ta a solvticn of 2-icdo-6-methoxy aniline and tie ketone from step C in
bonzene (3 ml) was added TsOH, HzOQ, and the mixiure was heated at reflux with
removal of water for Gh. The reaciion mixiure was epoled, poured into EtOAc (40
mL}), and washed with water {15 mTL). The organic layer was dried (MupSOs), filtered,
and concentrated in vacue. The residuc was purified by column chromatogzaphky
(25% EBiQAc/hex then 50% EtOAc/hex) to furnish the above compound D (104 mg,
615 yield).

_B2-
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. 2,3,4,5-Tetrahydro-6-methoxy-2-[(18,25)-1,3,3-
trimethylbicyclof2.2. 1 lheptan-2-y 13- 1I1-pyrido[4,3-blindol-1-one

To the iodo-substituted pyridinone from step D (75 mg, 0.156 mmol} in &
resealable lube was added 0.30 mi of a solution of Pd{0OAc), {20.1 mg, 0.089 mmol}
and wi-ortha telylphosphine (39 mg. 0.12 mmel) in DMFE (0,89 mL). The mixturs
was degasscd via three freeze pump thaw cycles, TEA was added (0.044 mL, 0.312
mumal), and the tube was scaled under My, The reaction tube was heated to 120°C for
6h, The reaction tube was cocled, EtOAc was added {2 mL). and the mixture was
stirred 10 open air for 1 b, The reaction was directly purified by column
chromatography (103% EiOAc/hex then 33% EtOAc/hex) to furnish the above
compound B (34 mg, 99% vield}. 333.3 (M+H), ret € 3.65 min (A).

F 2,3,4,5- Tetrahydro-6-methoxy-5-[2-(4-morpholinyl)ethyi}-2-[(18;28)-
1,3, 3-rimethylbicyclo(2.2. 1]heptan-2-y1]- 1H-pyrido[4,3-blindol- i -one

To a solution of the indole from siep E (15 mg, 0.042 mmol} in DMF (0.25
ml) was added 2-chleroethyl morpholine. HCT (2.5 mg. 0.051 mmnel) and NzH (5.2
mg, 60% in oil), and the reaclion was heated to 60°C overnight. The reaction was
ceoled to RT, and water (2 mlL) was added dropwise, The solids were collected to
yield the above-titled compound (Bxample 83} (-98% purity, HELC) (16,5 mg, 83%
yield). 466.5 (M+H), ret. £ 3.46 min (A). (See alse Example 2, step A).

Example 84

N-Ethyl-5-fluoro-T-methoxy-2-methyt- 1 -{2-(4-morpholiny] Jethyl]-
1H-indole-3-carboxamide

JP 2004-502642 A 2004.1.29
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&Iy

A, S-TFiuogo-7-methoxy-2-methyl- 1H-tndole-3-carboxylic agd methy)
esfer

(-

‘ 1
[
A

o

“Ihe above compound A was prepared from 2-bromo-4-flumo-6-methoxy
aniline and methyl acetoacetate according to the gencral procedure deseribed above
for Example 83, steps D and E. 235.0 (M+H), ret t- 3.64 min {A).

19 B. 5-Fluero-7-methoxy-2-raetiyl-1-[2-(4-marpholinylyethyl]- LH-indole-
3-carboxylic acid

'

s

s The gbove compound B was prepared according 1o the procedore n Example
2,sleps A and B. 337.2 (MAH), rt 1.74 (A}, ‘Ihe compound of Example 84 was then
prepared from, compound B aseording to the procedure described above for Bxamples
3-12. 364.3 (M+H), ret. t: 1.30 min (A).

F ' Examples §5-105
Compounds of Examples 85-108 as showa In Table 5 were preparsd fallowing

the same or similar procedure as deseribed for Example 84.

JP
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TARLE 5
EX. STRUCTURE | COMPOUND NAME DATA
(M+H)/
O HPLC
ref. b
(min.)
and
con-
o I ditions
83 | N-[[5-Fluore-7-methe: etlyl-1- | 498,27
?M, - [244-morpholinyllethiyl]- IH-indoi-3- | 3.25 (A}
Yt ! ylJearbonyl]-L-peenylalanine methyl
? | ester
%
)
86 | S-Fluoro-7-methoxy-N,2-dimethyl-1- | 350,3/
a B 1 [2-t4-marphalinyliethyl]- 1H-indole- | 0.89 (B)
™ ,’2;_ * S<arboxamide
DA
37 @ . 5-Fluorae-7-methoxy-2-methyl- 1-[2- 472.4/
& (d-morpholinylethyl]-N-[{18,28)- 322 (A}
fﬁ)& 1,3,3-trimethylbicyclol2.2.1 Jbeptan-
A 2-yl]-1H-indoje-3-carboxamide
Q .
88 % 3-Fluoro-7-methoxy-N-{2- 4425/
"Z;- h methoxyphenyl-2-raethyl-1-[2-(4- 263 (A)
morpholnyljethyl]-1H-indole-2-
Lo carboxamide
&
89 Q 5-Fluoro-7-methoxy-2-methyl-N-(2- | 432.3/
%y methyleyclohexanyl)- 1-[2-(4- 1.63 (B}
e morpholinyl)cthyl]-1H-indole-3-
A carboxamide
-
o
90 % N-(2-Ethyiphenyl)-5-fluoro-7- 440 3/
methoxy-2-methyl-1-[2-(4- 1.52(B}
\@% marpholinyljethyl]-1H-indole-3-
w2 carboxamide .
& . ]

JP 2004-502642 A 2004.1.29
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silcarhonyl]-L-phenylalanine msthyl
ester

a9 1-[[$-Flugro-7-methoxy-2-methyl-1- | 452.5/
b [2-(4-morpholinylethyl]- 1 H-indal-3- | 2.08 (A)
‘\%): wlcarbonyl}-1,2,3.4-
. tetrahydroquineline
O
100 i “S-Flora-T-methoxy-2-methyl-N- | 474.47
L m [(AR,28,3R)-5-methyl-2-(1- 1.88 (B)
€ wmethylethylleyelohexanyl]-1-[2-(4-
i R morpholinyllethyl]- I H-indole-3-
Q carboxamide
Tl % S-Fluoro-7T-methoxy-2-methyl-1-[2- | 480.3
. (4-morphalinyDethyl]-N-[(18,25)-2- | 228 (A)
phenyleyclopentyl]-1H-indole-3-
~0 carboxamide
102 { - S-Fuoro-7-methoxy-2-methyl M- 3923
1:‘ [{1R)-3-methylpropyl]-1-[2-{4- 1.24 (B)
?K merpholinyl}ethyl]-1H-indole-3-
f carboxamide
103 N-[[5-Chloro-T-mcthoxy-2-methyl-1- | 514.3
o | 2-{4-merpholinyljcthyl]- IH-indol-3- | 3.35 (A)
Xj“ ylJcurbonyl]-L-phepylalanine metlyl !
m\;’:\ ester
) %
104 ;@\ 5-Chloro-7-methoxy-2-methyl-1-[2- | 488.4/
AH {4-morpholinyl)ethyl]-N-[(15,25)- 4.00 (A}
L3 3-rimethylbicyclo2.2.1 Jheptan-
2 2-yl1-1H-indole-3-carbozamide
®;
1405 ;& 3,7-Dimethoxy-2-metiryl- 1-[2-(4- 484 4
W morpholinyljethyl]-N-[(18,28)-1,3,3- | 246 (A)
“‘;;‘; i trimethylbicyclof2. 2.1 ]heptan-2-yl]-
& 8 1H-mdole-3-carboxamide
3
I e
106 I N-[[3.7-Dimethox y-2-methyl-1-[2- 510.3/
wo | (4-morpholinyljethyl]-1H-ndol-3- 3.79(A)

-RA-

JP 2004-502642 A 2004.1.29
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[ _\@\ 7-Methory-2,5-dimethyl-1-[2-14-  [468.47 |

r:n morpbolinyliethyl]-N-[{15.28)-1,3,3- | 3.52 (A)
teimethylbicycla[2.2. { heptan-2-y]]-
o IH-indole-3-carboxamide:

108 : 5-Fluoro-7-methoxy-2-methyl- 1-[3 | 486.4/
. (4-morpbolicyDpropyl|-N-1(18,28)- | 3.34 (A}
-1 1,3, 3-srimethylbicyclo[2.2.1 Jhepten-
- 2-y1]- (H-indole-3-cachox amide

Example 109

6,7-Dibydis-7T-(4-morpholnylmethyl)-N-[(18,28)- 1,3,3-trimethylbicyclo
5 [2.2.11keptan-2-¥]-5H-pyrazolo[5,1-0]1,3 Jexarane-2<arhoxamide

A 5-(3-Butenyloxy)-1H-pyrazole-3-carboxylic acid ethyl ester

@-x

ey

To & solution of ethy] 2-pyrazelin-5-one 3 carboxylaie (337 mg, 3.43 mmel)
and 4 bromss-1-butene (0.35 mL, 3.44 mmol) in MeCN (13 mL) was added Cs;CQa
15 (112 g 3.44 mrol}. and the reaction mixfure was heated to 60°C overnight. The
reaction mixture was cooled and diluted with EtQAe (75 mL}, and washed witl water
(2x35 ml) znd brine (35 ml). The organic layer was dried (NaySOy), filtered, and

concentrated fr vacuo to an oil. The residue was purified via column clromatography

JP 2004-502642 A 2004.1.29
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{10%: EtDAc/hex then 25% EtOAc/ex) to furnish the alkylated product A (345 mg,
48% yield). 2111 OHITY, ret. 0 3.49 yun (A).

B. 6,7-Dihydro-7-(hydrexyrcthyl)-5H-pyrazolof 5,1-b][1,3loxazine-2-
H carboxylic acid ethyl ester

5

g

To a solution of the compound from step A (100 mg, 0.479 mmol) in CHyCly

10 (1 mlL} at 0°C was added m-CPBA (163 mg, 0.958 mimol), and the rexction mixhre
was allowed to warm o RT slowly. The reaction was stirred for 24h and the diluted
witt CHoClz (50 mL} and washed with dilute NaHCO, (1x20 mL). The agueous layer
was further extracted with CX,Clp (2x25 mL). The combined organic extracts were
dried {NaySO4}, filterad, and concentrated ir: vacuo 1o an oil. The residue was

15 purified via column chromatography (33% EtOAc/hex then 75% EtOAc/ex) to
furnish the above compound B (36 mg, $2% yield). 227.1 (M+H). re1. t: 2.48 min
(A).

<. 8,7-Dikydvo-7-[[(metylsutfonylox y)methyl]-SH-pyrazolofs, 1~
3] b1, 3)oxazine-2-carhoxylic acid ethyl ester

-
A

bﬂm,m

To a solution of the cou;pmmd from step B (69 mg, 0,31 mumol) in CH2Cla (2
25 mb) was added methancsulfony] ehlovide (0.036 mL, 0.46 mmol) and TEA (0.11 mL,
0.76 mmol}, and the reaction mixiure was stiired for Zh. The reaction mixture was
poured into CHyCla {25 mL), washed with water (20 mL} and dried (Na;SO4). The
organic extract was (Uisred and concentrated in vacue t furnich the above crude ethyl
ester C (92 mg, 99% yield), 303 (M+E), ret 1 1,10 min (B).
30
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1. 6,7-Dihydra-7-{4-morphalinylmethyl)-5H-pyrazolof 5, 1-
b1 1,3)oxazine-2-carboxylic acid ethyl ester

f; -
Q
Ta the compound from step C (95 mg, 0.21 mmal) in dey THF (0.5 mL)} was
added miorpholine (0,133 mL, 1,52 mmol) and the reaction was heated at reflux
overnight. The reaction mixmre was concenteated and purilied divectly by colurm

chromategraphy (50% EtCAc/hex then 2% MeOHICHLCly) to afford the above
compound I (83 mg, 93% yield). 206.3 (M+H).

E. 6,7-Dihyidro-7-(d-miorpholinylmethyl)-5E-pyrazolols,1-
b][1.3Joxazine-2-carboxylic acid

—-?_OH
ot
T
5
kD‘
To a solution of the esier from step D (83 mg, 0.28 mmol) in MeOH {0.6 mL.}
was added 3N NaOH (0.2 mL), and the reactton mixture was heated at reflux for 40
min. The reaction was cooled to BT and stired overright. The crude acid was
purified via column chromatography (5% MeOH/CH2C, then 20% MeOH/CHCI;
saturated with MR} The product fractions were collected and concentrated with
waler theee limes to give the above-titled free acid E (94 mg, 99% yield), rec. - 0.93
min (A).

F. 6,7-Diliydre-7-(¢-mompholnylmethyl-N-[¢15,25)-1,3,3-
trimethylbicyclol2.2,1Theptan-2-yl1-5H-pyrazale[5, 1-b][1,3]onasine-2-
carboxamide

The acid of step E was converted to the abovetitled carboxamidz using the
general procedure described above for Bxamples 17-66. 403.3 (M+H}, ret ¢ 1.73 min
®).

JP 2004-502642 A 2004.1.29
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Example 110

(293-1-[[6,7-Dibydeo-7-(d-morpholinylwetty])-SH-pyrazolo[S,1-b] [ 1,31
vxazin-2-yllcarbonyl]-2-(methex ymeth yDpyrrolidine

IQ_N P

o N 0

LA
~
)
o

The above-titled compound was prepared using the procedure described for
Example 109. 365.2 (M+H). ret, tt 1.48 min (B).

Example 111
N-[[7-Methoxy-2-methyl-1-[3-(4-morphalinylipropyl]- 1 H-indol-3-y1]
carbonyli-L-phenylalanine methyl ester

R
o
O‘/)

The above-titled compound was prepaced following the procedure described
for Bxarnple 13 osing N-{3-<chloropropyl)warpboline (Step F) followed by standard
hydrolysis (Step H) and amide coupling (see procedure described for Examples 17-

20 66). 494.3 (M+H), ret. i 3.2 min (A). ’

90-
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Example 112

F-[2-@-MarphalingDeth 11-5-0itro-N-[(18,25)-1,3,3-rimethylbieyelo[2.2. 1 Theptan-2-
ylI- LH-pyrazole-3-carboxamide (Tsomer A), and
5 1-[2-(-Maormpholinyljethyl - 3-wilro-M-[(18,25}-1,3,3-trirsethylbicyelo[2.2.1 lheptan-2-
¥1]-1H-pyrazate-S-carboxamide (Tsomer B)

{somar Al q,u’(‘v”‘\\ {lsamerE)
o

S - Lo

i}
Al 5-Mitro-N-[{15,28)-1,3,3-trimethylbicyclo[2.2.  heptan-2-y1}- 1H-
pyrazole-3-carboxamide
NH
[ %
o
15

To S-nitropyrazole-3-cacboxylic acid (159 mg, 1.01 ounol) was added

fenchylamine. HCI (226 mg, 1.2 rusal), BDC (249 mg, 1.3 minol) and HOBT {174
mg. [.3 mumol), in DMEF (3 mL) and CH;Cl, (3 mL) followed by DIPEA (0.53 mL,
3,00 mmol). and the reaciion mixtwe was heated to 55 °C for 16h. The reaction

20 mixtore was then cooled and water (25 mL) was added dropwise via addition fupnel,
and the muxtare was stixred for 30 min, The solids were filtered off and purified by
column chromatography (20% EtOAchex) to furnish compound A as a white solid
(218 mg, T4% yicld). 293.2 (M+H), ret. t: 3.2 min (A},

25 B. 1-[2-(4-Morpholinylethyl]-S-nitro-N-{(18,28)-1,3,3-
trumethylbieyelof2.2.1Jheptan-2-ylj-1H-pyrazole-3-carhboxamude
{Isomer A}, and 1-[2-(4+-Morpholinyletiyl}-3-nitro-N-[{15,28)-1,3,3-
trimethylbieyelo[2.2.1)heptan-2-91]-1H-pyrazole-3-carboxamide
{Izomer B)

§1-
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g &
‘?—NH o
KH
uw’(ﬁw ,[)_
-
(laomer A o (lsoemey BY
] \W

® !

To a solution of the pyrazote-3-carboxamide from step A (111 mg, 0.38

mrnol} in MceCN (3 mL) was added N-(2-chlorosthyl)morpholine. HCI (92 mg, 0.49
mmaol) and KzCG3 {157 mg, 1.13 mmol), and the reaction mixture was heated to 0°C

5 for 18 h. The reaction mixture was cooled and water was added (10 mL). After
EtOAc (3x25 ml) extraction, the cornbined organic extracts were washed with water
and brite, dried (NazSQy), filtered and concentrated In vaces. Purification by radial
chromatography (2% MeOH/CH2Cly) afforded the above two titled isomers. Isoiner
A, 4063 (MR, rer. & 3.19 min (A); Isomer B, 4063 (M+H]), ret. 1. 3.25 mun (A).

Example 113

7-Methoxy-2-meethyl-N-[(15,15)-1,3,3-rimethylhicyclo] 2.2, 1 Theptan-2-¥11-
1H-indole-3-carboxamide

Methyl Z-methyl-Tmethoxy indole-3-carboxylate (0.5 g) was dissolved in THE

{2ml) and MeOH (10 rd). 4N NaOH (10 ml) was added, and the mixture was
refhuxed for 6h, The reaction mixture was cooled and acidiffed with 1N HCI to pH

20 6.5 The solvent was removed under vacoum o give a yellow solid. CHzCl; (100mLY
was added and the mixture was stirred for 1h, filtered, and washed with addinonal
CHzCl to give 0.32 g vellow acid after the solvent was remeved. To the erude acid
were added CDCI (338 mg, 1.7? mmol), BOBET (23% mg, 1.77 minol), §-
fenchylemine hydrochleride (336 mg, 1.77 mmeol) and DM (10 mL). DIPEA (675

25 mg, 5.3 mmol) was added, and the reaction mixture was heated to 60°C overnight.

2.

JP 2004-502642 A 2004.1.29
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EiOAc {100 mL} was added, and the mixture was washed with NaCO4 (30mL, sat)
then bring {54 ml.}, and dried ever NagS04. After removing the solvent, the residue
was purified by column chromatography (25% EtOAc/hex) to give the above-titled

compound as a yellow solid (0.54 g). 3413 (M1}, ret. G 4.52 min (A).

s
Example 114
F-Methoxy-2-methyl-1-pentyl-N-[(15,25)-1,3.3-rimethylbicycle[2.2.1]
heptan-2-yi]-1H-indole-3-carboxamide
i0

Ta the eompound of Example 113 (14 mg, 0.04 mruol) in DMF (Imi) was
edded NaH (12 mg, 0.3 mmol), and the reaction mixture was stirred for 10 min. o-
15 Pentyl bromide {1lmg, 0.073 mmol} was added, and the mixtare was heated at £0°C
overnight. The sbove-titled compound was purified directly by preparative HPLC
(7.9 mg). 411.4 (M+H), rei. & 2.32 min).

Examples 118-130
20
The compounds of Examples 115-130 as shown in Table 6 were prepared

following the same or similar procedure as for Examples [13-114.
TABLE 6

43

JP

2004-502642 A 2004.1.29
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EX.NO. STRUCTURE COMPOUND NAME DATA
(M APLC
ret t (min.)
and can-
. ditiona
115 T-Methoxy-2-methyl-1-[2-(4- | 45257
o & piperidyl)eind] N-[().5,28)- 3RI(A)
1,33
Q-{ trimathylbicyclo[2.2. 1]heptan-
A f 2-y[- 15-indole-3-carboxamide
<
116 @ echaxy-1-{2- 393
2 methoxyethyl)-2-nreiby-N- 470N
[(15.28)-1,3,3-trimethyl-
2 hieyclo[2.2.1heptan-2-y1]- 1H-
f |) indole-3-curbuxamide
b
117 ! T-Methuky-2-methyl-1-(3- 432,37
gy pyridinyl-methy)-N-[015,25)- | 408 (A)
1.3, 3-trimoethyl-
bicyclio(2.2.1]heptan-2-yl}-TH-
indole-3-carhoxamide
113 ;,[1 T-Methoxy-2-methyl-1-[3-(4- 468.3/
% i norpholinylpropyl]-N- 3BT(A)
- 5; [{15,25+1,3,3
trimethylbicyclo[2.2.1]heptan-
A 24111 H-indole-3-carhpxamide
|9
)
119 >®\ 1-[2-(Dimethylaming) 41247
i sthyf]-7-nmthaxy-2-methyl-N- | 379 (A)
[(18,28)-1,3.3
@3‘ trimethylbieyclof2.2.1]heplan-
M 2111 H-indole-3-carvaxamide
b
120 F-Methory-2-uethyl-1-12-(1- 4389/
9 iy pywoiiclinylcthyl]-N-[{18,25)- | 2.82(A)
A’i}— 1_‘353. )
LA trimethylbicyelo[2.2. TTheptan-
& 5) 2-y1]-1H-indole-3-carhaxamide
121 @ NM-Diethyl-7-methaxy-2- 454,47
o methyl-3-[[[(18,28)-1,3,3- 4,51 (4)
,,«\,z teimetliyl-bieyela[ 2.2.1]heptan-
y‘r 2-yllaminalearbonyl]-1H-
o= F\ indole-1-aeetamide
122 _\,Gl F-Methaxy-1-[(4- P 4615/
i wathoryphenyllmetyl]-2- : 435 (8)
&“ welli b N-[(1528)133
trimethyl-bieyclof2.2. 1lheptan- |
4 Ny | 2 1H-indole-3 carboxamide |

4.

JP 2004-502642 A 2004.1.29
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123

5%

1 1-2-Cyclohexylethyl)-7-

- methoxy-2-methy}-N-
[(15,28)-1,3,3-
trirgethylbicycle[2.2. 1 Thopta
u-2-y1]-1R-mdole-3-
carboxamide

4514/
2.5 (B}

ﬁgﬁ;%gil

I-[2-{Bis(i-
nethylethyl)amino)ethyl}7-
onethoxy-2-metityl-N-
1(15,25)-1,3,3-
trimetitylbicyclo[2.2. 1Thepta
n-2-¥1]-1H-indole-3-
curboxamide

468,57
386 (A)

125

!
s

'

)o’\.-

1-(2-Fthoxyethyl)-7-
methory-2-methyl-N-
[(18,25)-1,3,3-

u-2-¥1]-LH-indole-3-
carboxamide

timethylbicyclo[2.2.1]hepta-

413.3/
4.32(A)

126

iz

4

7

[y
o

T-Methoxy-Z-methyl-1-[3-
(phenyl-methoxy)propyl]-H-
[(15.28)3-1.3.3-
trimethylbicyclo[2.2. 1]hepla
n-2-yi[-1H-indole-3-
carboxamide

489.4/
5.22(A)

27

f"ﬁgé{‘“

%
o
&

T-Methoxy-2-methyl-i-
(tetrahydro-2-
furenylyrocthyl-N-[(15,25)-

n-2-yll-iH-indale-3-
carboxamide

uirﬁeﬂ\ylbicyclo[z.z.I]hepta H
}

4233
474 (A)

123

g

2

P

9

Q\’\V

7-Methexy-2-methyl-i-[2-
(1-methyl-2-
prolidinylethyl]-N-
[(15,258)-1,3,3-
trimetitylbicyclo[2.2. 1]hepta
n-2-yll-1H-indole-3-
carboxamide

452,47
3.92 (4)

129

7-Methoxy-2-methyl-1-{2-
phenoxyethyl)-N-[(L5,25)-
L33
trimethyibicyclo[2.2.1Thepla
n-2-y1i- 1H-indole-3-
carboxamide

4614/
5.04 (A)

el

T-Methoxy-2-methyl-1-[3-
(4-methyl-1-
piperazinyl)propyl]-N-
1(18.28)-1,3.3~
trimethylbicyelo[2.2.1Thepta
-2-yij-1H-indole-3-
cacboxamide

8L
3.87 (A)

L35

JP 2004-502642 A 2004.1.29
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Example 131

S-Methoxy-1-[2-(4-morpholinyl)eshyl]}-N-[(15,28)-1,3,3-zimethylbicyclo
12,21 heptan-2-vi[-1H-pyrazole-3-cacboxamide

SN

SN
NH

Y

=
=

L]
=

]

-

e

8]

A S-Hydroxy-1-[2-{4-morpholinyljethyl]-1H-pyrazole-3-carboxylic acid

cthyl ester
4
0 ‘ "

5

H.80y (conc., 0.98 g, 10 mmol) was added dropwise into a suspension of
diethyloxalacetate sodivm salt (10 mmel} in 100 mL anhydrous ethyl ether, NaaSCs
was filtered off afler the addition. Bacess acid was rermoved by 30 ml KHCO, (sat.)

15 to ghve dicthyl oxacotate. 2-(N-macpholinyl)ethylhydrazine (1.45 g, 10 mmel) in 2 ml
EtOQH was added, and the mixfute was refluxed for 45 min. The solvent was removed

under vacuum to yield 2.1 g of the crude pyrazole-based compound A.

B. 5-Muthoxy-1-[2-(4-morpholinyl)cthyl]- 1H-pyrazole-3-carhoxylic acid

28 ethyl ester
-
0

¢
Q

JP

2004-502642 A 2004.1.29
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Ta a soltion of the componnd from step A (0.5 2, 1.85 muool) in MeCN (20
ml} was added 005, The reaction was sticred lor 30 min and methyt iodide (2.2
smnol) was added, aod ther the mixture was stimed overnight, The solvent was
removed, SO ml brine was added, #nd the mixiure was exiracted with FiQAc
(ZX50um0). The organic layers wore combined, dried, and coneantrated to give the

above compound B as 2 yellow oil.

C-E.  5-Methoxy-1-[2-(4-morphotinyljethyl[-N-[(15,28)-1,3,3-
trimethylbicyclo[ 2.2, [ heptan-2-yl]-1H-pyrazole-3-carboxamide

The ethyl ester of step B was hydrolyzed to the actd (step C), converted to the
acid chloride {step I}, and then coupled with amine (step B}, asing the procedures as
deseribed for example 71G, 71H, and examples 72-82, to yield the above-titled
compound of Example 131, 3914 (M+H), ret. i: 3.19 rmin {A)

Lixamples 132-135
The compounds of Examples 132-135 as shown in Table 7 were prepared

following the same or similar procedire as for Example 151,

7

JP 2004-502642 A 2004.1.29
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pyridinylioethyl]-1H-pyrazale-
3-carboxamide

TABLE 7
EX. NO. ! STRUCTURE | COMPOUND NAME DATA
: (M+H)/HPLC
ret. t{min.)
and
conditions
) 1-f2-(4-Morpholinylethyl)-5- | 447.4/
132 % i (pentyloxy)-N-[(15,28)-1,3.3- 376 (A)
{ trimsthylbicyclo[2.2. 1 |hoptan-
N 4 2-y11-18-pyrazole-3-
() carboximide
Q
133 }H"\ [28)-2-Mothoxymethyl-1-[[i- | 409.4f
S \(af [2-{4-morpholinyl)ethyl]-5- 2.85{A)
\/n/‘o’[ Bt (pentyloxy)-1LH-pyrazol-3-
é} yllcarbonyl]pyrmolidine
134 /Q‘F N+{(2-Chloro-6- 495.4/
o fluorophenyl ymethyl]-N-(i- 3.67 (A)
3"7” methylethyl)-1-f2-(4-
" morpholinylethyl]-5-
e ; (pentyloay)-tH-pyrazole-3-
ey carboxamude
. v
135 . | 1-[2-(4-Morpholinyljcthyl]-5- | 478.4/
%,\6‘ (pentyloxy)-N-[phenyl(2- 367 (A)

Expmples 136-183
‘Ihe compounds of Bxamples 136-185 as shown in Table 8 were prepared

usiag the following procedure:

Indole winide and pyrrole amide starling materials were prepated using the

pracedure as described for Examples 17-66. Ta a -30°C solution of the indole amide
or pyrrole amide subsirate {0.44 nunol) in 4 mL of anbydrous THF was added a 1.5 M

JP 2004-502642 A 2004.1.29
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stock solution of a-Buli in hexanes. After allowing the resulting mixtare to warm to
0°C over 45 min, the solutdon was cooled (o -30°C, and DMF (1.8 minwl) was added
dropwise, The mixture was stined &t -30°C for 15 min and then allowed to warm o
RY. The resuliing solution was transferred wia canonla under an Ar atruosphere into
well-stimred, degussed 10% aqoeows HCL (4 .m.L} al RT and warmed to 55°C for 17 b.
After removing the THF o a rotary evaporater, the resulting aqueous portion was
diluted with water (4 niL), and brought o pH of [0 by adding 3 3 N aqueous solution
of KOH. The mixture was extracted with DCM (3 x 20 mL), and the combined
organic extracts were washed with water (20 L} and brine {10 rol), then deicd over
anhydrous sodivm sulfate, fltered, and concentrated in vacues to afford the crade
produsts. The erude products were genarally purified by flash chromatography on
silica ged wsing FtOAc/hex solvent mixtures as the chant to provide the pure products
in 54-87% overall yield.

JP 2004-502642 A 2004.1.29

TABLE 8
EX, NO. STRUCTURE COMPOUND NAME DATA:
(M+H)/
HPLC ret.
time (min.)
and
conditions
136 2 N,r-/ 2.5-Dihydro-6-methoxy-5- | 3702/
3 2-(4-morpholinyljethyl]- 2.38(A)
- 2-propyl-1H-pyrido[4,3-
'll) blindol-1-one
-
137 Q 2-Cyelopentyl-2 5-dihydro- | 3962/
gl G-methoxy-5-[2-(4- 2.69(A)
_% morpholinyllethy]|-1H-
Y pyridof,3-Bindo-1-one
.
(]
138 q Q 2,5-Ditiydro-6-methoxy-2- | 4341/
% i (2-methoxyphenyl-5-[2- | 242 (A)
47 (4-morpholinyljethyl]-1H-

pyrido[4,3-blindol-1-one

0%-
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139 Q—&)’/‘Jﬁk 2,53-Dihydro-6-methoxy-2- | 356.2/
(2-methoxycthyl)}-5-12(4- | 215 (A)
g marpholinyl)ethyii-111-
rj‘/l pyrido[4,3-b]indol-1-one
.
140 i — 2-Bthyl-2 5-dihydre-6- 62/
i 'Sal methoxy-5-[2-(4 214 (A}
g W morpholinytjetayii- 1H-
H pyridof4,3-blindol-1-one
0
141 oy 2,5-Dihydro-G-methoxy-5- | 398.2
5)\—';_‘} | [2-(4-morpholinyDethyl}- | 2.21 (&)
p | 2-[(3R)-tetrahydro-3-
[:n\‘ fumnyl]—1[I~pyrid0[4,3«
e blindol-1-one 3
142 2.5-Dihydro-6-methoxy-2- | 476.2/
[{(18)-2-methoxy-1- 210(A)
: p—b {phenylmethyl)jeihyl]-5-[2-
- {4-merpholinyletayi]- tH-
L'f] pyridef4,3-blindal-1-onc
143 (_i« 2,5-Dihydro-9-methoxy-3- | 493.1/
Qﬁb j [2-(A-morpholioybethyl]- 247 (A)
b 2-[phenyl(2-
- pyridinylimethyl]-1H-
(5 pyridel4,3-blindel-1-cne
144 2,5-Dihydro-6-methoxy-3- | 446.3 ¢
[2-(4-morphalinyllethyl]- | 294 {A)
ot AR Ewethyl-2-
4y phenylethy]]-1H-
(hH pytidal4,3-blindol-1-once
)
145 ) 2,5-Dihydre-6-methoxy-5- | 4183/
Srhs |2-(4-morphalinyl)ethyl]- | 2.80 (A}
- 2-(phenylmethyl)-1H-
C‘] pyrido[4,3-blindo)-1-one
146 o Q 2,5-Dihydro-G-methoxy-2- | 424.2/
Sx(__j (2-methyleyclohexanyl}- 5- | 2.96 (A}
-4 X |2-(4-morpholinyljethyl])-
] |H-pyrido[4,3-b]indol-1-
C e ol B
147 },fp i 2-1(2-Bthylphenyl)methyl]- | 4322/
Cred 2,5-dinycro-6-methoxy-5- | 2.78 (A)
- [2-{4-morpholinyDethyl]-
i 21 1H-pyrida[4,3-blindol-1-

-100-

JP 2004-502642 A 2004.1.29
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T
ong -

% 2-(2,3-Dihydro- IH-inden- | d4d.2 4
p{} 1-y1)-2,5-dihydro-6- 140 (B,
rE

148

methoxy-5-[2-(4-
manpholingl)ethyl]- 1H-

LZJ pyride(4,3-b]indel-i-one
149 /(\/ _ [25Dibydro6mothoxy 2- | 4142/
% [1- 123 (B).
Q } (roethexymethy))propyl]-5-
e fj' [2-{4-movpholinyliethyl)-
K TH-pyrido[4,3-b)indol-1-
LD:] one
150 o Q 2,3-Dikydro-6-methoxy-5- | 404.2/
N {2-(4-merpholinyl)ethyl}- | 252 (B}
7% 2-phenyl-iH-pyrido{4.3- .
i HN blindol-1-one
. .
151 < | 214411 460.2 /
Dimethyletbyyphenyl]-2.5- | 342 (A)
Dt ) dilrydro-G-methoxy-5-12-
¥ (4-morpholinyl)ethyl]- [H-
- I pysidol4,3-blindol-1-one
- f"j
152 a R 4522/
'*“C’(o Chlorophenylymethyl J-2.5- | 3.06 (A)
d dibydro-6-methoxy-5-12-
'!’ (4-morpholinyiethyl]-1H-
on pyridol4,3-blindel-1-one
153 2 2[4 45217
W@" Chlorophonylimethyl]-2,5- | 3.11 (A)
4 dihydro-6-methoxy-5-[2-
_) {4-morpholinyl)ethyl]-1H-
[:j pyrido[4,3-blindol-1-one
154 é_f\ 2,5-Dibydro-§-methoxy-2- | 370.3/
Q (1 -mothylethyl)-5-[2-(4- | 241 (A)
- r‘ morphelinyljethyl]-1H-
Q pyrida(4,3-blindel-1-ohe
155 ,@ C e q2.6e T T [imad
3 Dimethylphenylmethyl]- | 2.74 (A)
- 2,5-dihydro-G-methoxy-5-
(u [2-t4-morpholinylethyl]-
| i pideld3-blindol-1- .
-10j-
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e

2.5-Dibydro-G-methoxy-2-
[
methoxyphenylethyl]-5-
[2-(4-morpholinyliethyl]-
1H-pyridof4,3-blindol-1-
one

448.2 1
290 (A)

2-(1,2-Dimethylpropyl}-
2. 5-dihydro-o-methoxy-5-
[2~(4-morpholinylethyl)-
1 H-pyride[4,3-blindol-1-
oie

39837
270 (A}

158

2-(Bicyclo[2.2.1]heptan-2-
y1-2,5-dihydro-6~
methoxy-3-[2-(4-
morphalinyljethyl}-15-

| pyrido[4,3-blindol-1-one

49237
293 (A)

139

2-[4-(1,1-
Dimethyleithyl)cyclohexan
¥l1-2,5-dihydro-6-
methoxy-5-[2-(4-
motpholinyl)ethyl]-1H-
pytido[4.3-blindol-I-one

466.6/
3.70 (A

160

2-Cyclohexyl-2,5-dihydro-
G-methoxy-5-[2-(4-
morphelinyl)ethyl]- LH-
pytidol4,3-blndol-1-one

41037
250 (A4)

2,5-Dilrydro-6-methoxy-2-
(2-methylpropyl3-5-[2-(4-
maorpholingl ethyl]-1H-
pyrido(4,3-blindol-1-one

343/
271(A)

162

2,5-Dihydro-6-methoxy-3-
[2-(4-morpholiny))ethyl}-
2-(3.3,5-trimethylcyelo-
hexanyl}-1H-pyrido[4.3-
blindol-1-one

452,44
352(A)

163

2,5-Dihydro-6-methoxy-5-
[2-{4-morpholinylethyl]-
Z-(3-methyicyclohexanyl)-
1H-pysidof4,3-blindol-1-
ong

42437
3.14{A)

164

2,5-Dihydra-6-meihoxy-3-
methyl-5-{2-{4-
morpholinyl)ethyl]-2-
[(18,28)-1,3,3-
irirnethylbicyclo[2.2. 1] hept

47877
3.44 (A)

-102-

JP 2004-502642 A 2004.1.29
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T

an-2-y1f- ' H-pyrido[4,3-
blindoi-t-one

|

165

2,5-Dibydro-6-methoxy-3-
[2-{4-morpholinyl)ethyl)-
242,2,6,6-
tetramnethyleyelo-hexanyl)-
IH-pyrido[4,3-b]indol-1-
one

[T
LE1(B)

166 'Fb

2-[{2,6-
DichloropbenyDmethyl}-
2,5-dihydm-6-methoxy-5-
[2-{4~morpholinyl)ethylj-
IH-pyrido[4.3-b)indol-1-
one

4806.1 (M+)Y
313 (A)

167

2-[2-

Ethoxyphenyl Jmefhyl]-2,5-
dihydro-6-methoxy-5-[2-
(4-menpholiny yetbyl]-111-
pyrida[4,3-blindol-1-one

46237
3.11 (A}

168 p
| ‘}’F\{N‘_b@«

2.5-Dihydro-6-methoxy-Z-
[(4-methoxyphenyl)-
methyl]-3-[2-(4-
merpholinyl)ethyl]-1H-
pyrido[4,3-biindol-1-one.

44B37
275 (A)

7159 %b,_b

170 E‘\f'ﬁj

2-[(3-

2-[(2-
Fluorophenylymethyl }-2,5-
dibydro-6-methoxy-3-[2-
(4-mcrphalinyljethyl]-1H-
| pyridol4,3-blindol-1-one

4362/ |
2.80 (A)

Fluoraphenylmethyli-2,5-
dibydro-6-methoxy-5-[2-
4-morpfioliny!cthyl}-1H-
pyride[4 3-hlindol-1-one

4363/ |
2.84 (A) !

i e

[
: Fluorophenyl)methyl]-2,5-
dihydre-G-methoxy-3-[2-
(4-roorphelinyethyi-1H-
| pyrido[4,3-blindol1-ome

T4363 7
. 2RL(A)

2.5-Dihydro-f-methoxy-2-
|(Z~methyiphenylymethyl]-
5-[2-(4-
morpholioyljethyl]-1H-
pyride(4,3-blindal-1-ope

43231
292 (A)

-103-
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173 4 ”\b 22 4522 ¢
‘gw Chloropherylmetbyli-2,5- | 3.00 (A)
a dibydro-6-methoxy-5-[2-
*. {4-morpholinyljethyl]-1H-
) pyridof4,3 Vindal 1-ons |
174 2-[(Z.6-Dimcthylphenyl)- 4463/
W ¥ methyl]-2,5-dihydro-6- 3.14 (A)
i methoxy-5-|2-(4-
(‘1 mospholinylethyl]-1H-
ol pynde[4,3-blindol-1-one
175 2,5-Dihydro-6-methoxy-3- | 5022/
Q}& [2-{4-morpholinylethyl]- | 3.22 (A}
e 2[2-
f (trifluoromethoxy)phenyl]
f“] methyl[-iH-pyrido[4.3-
blindol-1-onc
176 J} 2,5-Dihydro-6-methoxy-2- | 4482/
Loy |16 28314)
9:)\) methoxyphenyl)methyl]-5-
-4 [2-(d-morpholnyljethyli-
; [H-pyridol4,3-blindol-1-
[:j one
177 @ 2-[(3R)-1- 43748/
Q&E‘ ® | hnabicyelo[22. Zoctan3- | 123 (A)
¥1)-2.5-dikydro-6-
i H methoxy-5-[2-(4-
n morpholinyljethyl}-1H-
[uj pytidofd,3- blindal-1-one
178 . ?:? 2,5-Dihydro-6-methoxy-3- | 464.28 /
[2-(4-morpholinylethyl]- 3.46 {A)
@i ZIIR2R)1,3.3
H wimethylbieyelo[2.2.1]-
[ Nj beptan-2-yl]-TH-
o pyrido[4,3-blindol-1-one
179 2.5-Dihydro-6-methoxy-5- | 464.58 /
e Y [2-(4-morpholinyliethyl]- | 3.46 (A)
s i * 2-€15,258)-1,3,3-
i trimethylbicyelo[2.2.1Thept
an-2-y11-1H-pyridel4,3-
[:,j blindol-1-one

-104-
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181

2,5-Dihydro-S-methoxy-5-
[2-(4-morphotinylyethyl]-
2424
marpholinyt)phenyil-1H-
pyridof4,3-bindal-1-one

489 3R/
1.19(C)

2,5-Dihydro-6-methoxy-5-
[2-(4-morpholinyl}cthyl]-
2-[(1R,28,5R}-5-methyl-2-
(1-
methylethyDeyelohexyl]-
IH-pyrido[4,3-b]indol-1-
onc

182

2.5-Dihydso-G-methery-2-
methvl-5-{2-(4-
merpholinyijethyt]-1H-
pyrido[4,3-blindol-1-one

466457
168 (C)

‘342227 |

0.54 (C)

183

1.5 Dikydeo-1-[2-(4-
marphotinylethyl]-5-
[(1R2R)-1,3,3-
trimethyibicyclo[2.2.1]
heptan-2-y11-4H-
pyridef3,2-c]pyridin-4-onc

384.31/
2.38 (A)

184

1,5-Dihydro-5-[¢2-

methoxyphenylmethyl]-1-
{2-(4-morpholinylethyl]-
AH-pyridol[3,2-¢]pyridin-4-
ang

16827/
0.94 (E)

185

1.5-Difyydre-1-12-(4-
mprpholinyltethyl]-5-
[phenyl{2-
pyndioylmethyl]-4H-
pyrido(3,2-clpyndin-4-one

-1035-

4060.64 /
281(A)
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Example 186
2,5-Dihydro-6-methoxy-2-1{18,25}-1,3,3-trimethylbicyclo-
[2.2.1]heptan-2-y! - 11]-pyrido[4,3-blindol-1-one

.@

Q

=4
I

TS
M

b

To -Methony-2-methyl-N-[(18.29)-1,3, 3-rrimethylbicycief2.2. I heplan-2-

10 yl]-H-indole-3-carboxamide (Example 1133 €0.72 g, 2,11 romol) in anhydzous THE (4
mL} at RT was added 60% sedinm hydride dispersion in oi) (234 mg, 6.34 mmol).
The mizture was stivred for .5 h and DMAT (40 mg) was added followed by di-ter-
butylearbonate (2.3 mL, 1.0 M THF solution). After the addition was complete, the
regction mixture was stirred at RT for 10 min then quenched with sater (20 mL) and

15 extracted with BtOAC {200 ml), The organic layer was washed with water and brine
and then dried over anbydrous MgS0Q, ard concentrated in vacuso to afford the ciude
product. ‘The cnade product was farther purified by flash column chromatography on
silica gel to give Hxample 186 4s a light yellow foum {1.02 g,' ~100%), LC/MS MH"
441.32, ref. £ 4.21min (A).

WM Example 187

2,3-Dihydeo-6-methoxy-2-[(18,28)-1,3, 3-tmimethylbicyclo[ 2.2. T Theptap-2-yl]-1H-
pynido(4, 3-blindol-1-one

=z

24
e

3 -~

-10%-
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described above for Examples 136-185. LO/MS MH* 351.29, ret. t: 3.57 min (A),

Examples 188 ip {90

k3 The compounds of Examples 135 to 190, as shown in Table 9, were prepared

via slkylation of Gxample 187, as follows. To @ suspension of 2,5-Dihydro-6-
methoxy-2-[(18,258)-1,3,3-uimethyleycla[2.2. 1 heptan-2-yi]- LH-pyndo[4, 3-

blindol-1-one (20 mg, 0.06 rmol) and K205 (32 mg, 0.23 mmol) in 0.5 mL of TIVE

was added the appropriate alkyl bromide {0.11 rumel), and the mixture was stirred at
10 RT under Ar overnight. The reaction mixture was quenched with water {10 wL}, and

the. organic Jayer extrmcted with EiQAg (100 mL}, washed with waver and brine, then

dried over MgSQOyg and concentrated in vecre. The crade produet was further purified

by preparative HPLC to give the pure produets in 72-32% overall yield.

TABLE 9

5
EX.NO. | STRUCTURE |[COMPOUND NAME DATA:
MAHD/
HPLC ret. &
{min.) and
conditions
188 2.5-Dihydro-6-methoxy-3- 441.32.7
(phenylmethyl}-2-[f15.25}-1,3,3-  |4.16{A)
trimethylbicyclof2.2.11heptan-2-
vi]- LH-pyrido[4,3-blindnl-1-one
189 ol [5-Butyl-2,5-dihydro-¢-methoxy-2- |441.32/
w [(15,28)-1,3.3- 4.28 (A)
" |trimethylbicyclof2.2.1Theptan-2-
yl1-1H-pyridof4.3-blindol-1-one
e =1

-10%-

JP 2004-502642 A 2004.1.29



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

(278)

WO 01/58869 OISO

140 2,5-Dihydro-6-methoxy-5-(4- 442,31/
chml |pyridinylmethyl)-2-[£15,25)-1,3,3- |3.13 (A)
mimethylbieyele{2.2. 1Theptun-2-

e
Bl 4, vI]-1H-pyridof4,3-biindol-1-une
(Y-
'\f N

L@N

/
He

Example 191

1,2-Dikydro-6-methoxy- 1-ox0-2-[{18,28}- 1,3,3-trimethylbicyclo[2.2. 1 heptan-2-y1]-

5 SH-pyridol(4,3-blindole-5-propancic acid
SN
7 B /
N
s)
O
10-

X

i
Tho methyl estor q{}

- ‘\\m,c‘-h
187 using the appropriate alkyl bromide as described above for Examples 188-190.

Te a sclution of the methyl ester subsirate {65 mg, 0.15 mmol) in MeOH (0.5 L) at
RT wag added 3.0 M aguecns KOH (0,23 mL, 0.75 mmeol), and the mixtare was

was prepared from the compound of Example

15 warmed to 45°C overnight. The reaction mixture was diluted with water (10 mL) and
acidified to pH of 1 using | N aqueous HCL. The resulting mixture was extracted with
EtQAc (25 mlL x 4), and the combined organic cxiracts were washed with bring, drfed
over MgS0sy, and concentzated in vacuo. The crude product was further purified by
prepatative HPLC to give the above compound as a white solid (40 mg). LC/MS

0 MH 42331, ret. ©: 3.66 min.

-108-
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Examples 192-197

4-Substitnied-2,5-dibydro-6-methoxy-5-[2-(4-merphelinyl)ethyl]-2-[£15,28)-1,3.3-
trimethylbicyclol 2.2 I Theptar-2-y1]- 1H-pyridof4,3-bjindoi-1-ones

()

Cornpoonds of fermuia {T10), wherein, Ry has the values Listed in Table 19,
were preparcd as follows:

Examples 192-194: To a RT solution of 2,5-Djbydro-6-metihoxy-5-[2-(4-
morpholinyhethyl]-2-[(18,28)- 1,3,3-trinethylbicyclo[2.2. | Jheptan-2-y1l-1H-
pylidu[4‘3-b]iudul-l-ouc (Bxample 179} (30 mg, 54 pmaol} in chloroforn: (0.5 ml)
was udded NBS (11 mg, ¢4 pmwel) for Example 192, NCS for Example 193, and
SELECTFLUCR™ {or FExample 194. “The resalting mixture was sticred for 17 h,
concentiated i vacws, and the crude product purified by preparative HPLC.

Examples 195-197: To a -78°C solution of Example 192 (50 mg, 86 ymol} in
anhydrous THT {0.9 mL) was added a 1.7 M solution of -BulLi in pentane (112 1l
190 panol), and the resulting solution was stirred at -78°C for 10 min. To this mixture
was added ethyl lodide (8 L, 93 Pmol) for Bxample 195, p-toluenesulfonyl cyanide
for Example 196, and methyl indide for Example 197. The mixture was allowed to
warn to RT after stirdog at -78°C for 10 min. The reaction. mixture was quenched by
ardding 0.1 mL of MeQZ. and the mixture was concenrrated on a rotary avaporator 1o

afford the crude product which was purified by preparative HPLC.

-109-

JP 2004-502642 A 2004.1.29



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

WO 01/58869

(280)

PLTIUSOIM413

TABLE 10
EX. NO.| Ris  [COMPOUND NAME DATA:
(L.C/MS MH+)/
HPLC ret, t
(min.) and
Conditions
192 [E1 4-Bromo-2,5-dihydro-6-methoxy-5-  |S43.28/
[2-{4-morpholinyl)ethyl]-2-[(15,28)-  |1.72(E) (pale
1.3 3-trimethylbicyclo[2.2, 1Theptan-2- |vellow solid, 19
ylI-1H-pyrido[4,3-blindoi-1-00e g, F2% yield).
193 Cl 4-Chioro-2,5-dibydre-6-methoxy-5-  |498.22/
[2-(4-morpholinyl)ethyl]-2-[{18,28)- |3.10 (A) {pale
1,3,3-trimethylbicyclo[2.2.1]heptan-2- [yellow solid).
vi1-1H-pyrido[4,3-blindal-1-onc
194 ¥ 4-Fluore-2,5-dihydro-6-methoxy-5-[2-[432.33/
(4-merpholinyljetityl]-2-[(15,28)- ret. t: 2.93 (A}
1,3,3-trimethylbicyelo[2.2. [ Theptan-2- |[(off white solid).
y1]- IH-pyrido[4,3-blindel-1-one
195 | -CH,CHj |4-Etbyl-2,5-dihydro-6-methoxy-5-[2- 492,57/
{4-merphelinyl)ethyl]-2-[{18,25)- 171 (L)
1,3,3-trimelbylbicyclo] 2.2 1 heprae-2- ((white solid: 25
yI]-1 B-pyrido[4,3-Blindel- 1-one mg, 48% yield}
196 N |4-Cyano-2,5-dihydro-6-methaxy-5-[2-1489.43/
(4-morpholinyljethvl]-2-[{15,28)- 1.70 ¢(E)
1,3,3-trimethylbicyclof2.2. 1 Jheptan-2- |
yl]-1H-pyrido|4,3-blindul-1-one
197 -CH;  |[4-Methy)-2,5-dihydro-6-methoxy-3-  [478.51/
[2-(d-morpholinylethyl]-2-[(18,28)- 12,89 (A)
1,3,3-trimethylbicyclo[2.2.1 heptan-2-
yil-1H-pyrido[4,3-b]indel-1-ote

=110
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Example 19%
3-Methyl-1-{2-4-morpholinyl)ethyl]-53-phenyl-N-[(18,28)-1,3,3-
trimethylbicyclof2.2.1]heptan-2-yl]- 1H-pyriole-3-carboxariide

e
LN

. ,COQE‘
o
it

A nest mixture of 2-phenylglycinol (5.0 g, 36 mmol} and ethyl-3-
gminocroionate (4.2 mL, 33 mmol) was heuted ut 80°C for 16 b, and the resalting oi
wig cooled to RT, dissolved into DCM (10 mL), and filtered through a pad of silica

15 pel washing with 2 1:1 mixuuwe of HtOAc and hexanes. The resolting filtrate was
concentrated in vacns to afford compound A as a pure product (7.45 g, 90%}. LC/MS
MIT" 250.10, ret. t: 2.51 miu (A). '

=]

A degassed solution of the compound from step A (0.5 g, 2..0 mmol) and 2-
bromemesitylene (0.3 mL, 2.0 mmol) in 10 mL of aphydrous DME was added via
cannula o a reaction flask containing KCO03(0.6 g, 4.4 mmnol) and Pd(PPha)s (58 mg,

25 3.0 umel), and the resulting mixture was heated to 150°C for 5 b, After cooling to
RT, the mixture was diluted with water (30 mL) and extracted with EtOAc (3 x 40

-1
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20

25

mL). The comhined organic extracts were washed with water (3 x 20 miL} and brine
(20 mL), ther dricd over sodium sulfate, fiitered, and concentraled in vacuo. The
erude product was purified by flash chromatography on silici gel usipg 25% CiOAc
T hexancs ay the cluant to afford after coneentration in vacee compound B as a lan

s0lid (0.43 g, 94% yied), LOMS MH" 230,16, met. t: 3.23 min (A).

Compouced € was prepared from the compound of step B in 81% yield
following the procedure for Grample 2, step A. LOMS MH' 343.40, ret. t: 235 min
(A

D.
01
|

—
fi
&
To a solution of the compound from step C (2.5 g, 7.3 mmeol) in MeOH (6.3
ml.} was added 3N agueous KOH (6.5 mL), and the resulting mixture was beated in a
90°C oil bath tor 2¢ b then cooled o R, The MeOH was removed on a rotary
cvapmator and the remaining agueous porlion was diluted with water (total volume
~50 mL) and brought 1o a pH = 6 or 7 by slow addition of 20% aquecus HCL The
resulting mixtare was extracted with DCM (3 x 30 mL}, and the combined arganic
extracts were washed with brine (20 mL), dried aver sodiun sulfate, {iltered, and
concentrated ir vacuo to afford 2.1 g (92%) of compound D as a while solid. T.C/MS
MH* 31530, vet. t: 1.67 min. (A).

E. 2-Methyl-1-[2-(4-morpholinylethyl]-5-phenyl-N-{(13,25)-1,3.3-
timethylbicyclo[2.2, (Theptan-2-yI[- 1H-pymole-3-carboRamide (Example 198)

-112-
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A mixtuce of compound D (0.25 g, 0.80 mmol), EDCT (0,20 g, 1.0 mamol}, 1-
bydraxybenzotriazole (0.13g, 0.95 mmol}, DIPEA (0.55 mL, 3.2 mmol}, and (S)-
fenchylamine (0.20 g, 0.87 mmol} in 2 L of DMF was heated 10 60°C. for 15 1 then

cooled o RT. The mixiure was diluted with water (30 wl) and exuacted with EIDAc

w“

{3 x 30 ml.}. The cormbined organic extracts were washed with saturated aqueous
NaHCOs (3 % 15 mal.). water (3 x 15 oL}, aad brine (30 mLj, then dried over sodium
sulfate, filtered, und concentrated in vacws 1o afford the crude prodact. Purification
by flash chromatography en silica gel using 80-108% ErQ Ac-hexancs mixturs a5 the
eluant atforded Bxample 198 as an off-white solid (0.30 g, 83% vield). LCMS MET
10 430,74, ret. £ 3.32 min, (A).

Example 199

2-Methyl-1-[2-(4-morphelinyl)etiyl]-4,5-diphenyl-N-[(18,25)-1,3,3-
irimethylbicyelo[2.2.1 Jheptan-2-yl}- TH-pyreale-3-carhoxaonde

20 The compound of Example 195 was prepared following the procedure
described above for Exampls 198, LC/MS MB+ 526.74, ret. t: 3.680 min (A).

Examples 200 and 201
1,5-Dihydro-1-[2-(4-mormpholinylethyl] -2-phenyl-3-{{18,25)-1,3,3-
25 teimethylbicyeio[ 2.2, 1Theptan-2-yl[-4Y-pyrida[3,2-c]pyridin-4-one (Ex. 200}, and
1,5-Diydro-1-12 4-morpholjnyletiyl]- 2.3-diphenyl-5-[(15,28)-1,3,3-
trimethylbieyelo[2.2,1]heptan-2-y1]-4H-pyrida[3,2-cJpyridin-4-one (Bx. 201)

-113-
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e ]
i \_\N
Ay
Ex. 200
\__; (Ex 200}

(Ex 201}

The compoungs of Bxamples 200 and 201 were prepared from Examples 198
and 199, respectively, following the general cyclization procedurc described above for
Example 3. For Example 200, LO/MS MH* 415.42, rst. t 0.90 min (1), and for
Exarnple 201, LOAIS MET 535.60, rel. ©: 3,18 min (A},

w

Examples 202-50¢
The compounds of Examples 202-500, as shown in Table 11, were prepated

using the general procedure below.

19 7-methoxy- 1-(morpholinglethyljindazole-3-acid chloride hydrochloride salt
was prepated as follows. To 7-methoxy-1-merphelinoethyl indazole-3-carboxylic
2eid sodium salt (3.0 g, @ mmol) in anbydrous DCM (86 mL) ar RT were added DM
(0.04 l., 0.05 mmoal) and oxalyl chlaride {4.3 inL, 49 mmol). After shrring at KT
for 2 h, the solvent was removed in vacuo and the esulting pale yellow solid was

15 tritwrated with three 75 mb portiens of hexages. The resulting solid was dried in
vacue Lo alford 3.1 g (91%) of the erude acid chloride hydrochloride salt containing |
. NaCl. This crude material was nsed directly in the procedure below without any
further purification. LCMS (M+H) = 324.70, ret. t: 2.16 min (A).

20 General Procedure
To a slurry of an indazole acid chloride HE sajt (25 mg, 0.06 mmol) in 0.5
mL of DCE at RT were added 'LEA {28 pL, .20 mnol) and the amioe or aniline
substrate (.05 mmol). The resniting mixture was stirred at RT for 16 1 for the
aliphatic amine cases or 70°C for 16 h for the aniline cases. The reaction mixture was
25 diluted with chloratorn: {1 mL} and shalen with 1 N aquecus NaOH (0.5 mL}). The

organic layer was removed and concentrated in vacue fo afford the desived amide

114-
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products having satficient purity. Tn some cases, parification by flash
chromaicgraphy using sitica gel and EtOAc/hex solvent mixtures as the eluant was

necessary to obtain the pure products.

5 TARLE £1
EX.NO.| STRUCTURE COMPOUND NAME DATA:
[MS (M+HY
! HPIL.C ret.
i time (min.)
and
. — .. . _Cconditions |
202 i |7-Methoxy-N-(18)-1-{ l-methyi- [851.317
[ [H-tetmzol-5-y1)-2-phenylathyl)- |2.87 (A)
° i [-[2-{4-mompholinyl)ethyl]- TH-
& T induzole-3-carboxamide
S
2
W | o 7 7 Methoay-N N-dimetigl-1-[2- 353 407
L (4-marphalinyllethyl]-1H- 198 (A)
! ] indazale-2-carboxamide
H
Chie
)
o
204 7 Methoxy- 1-[2-0d- 204,52
nzawpirolingilethyl]-N- 2.80 {A}
(pheaylnetbyl}-L H-indazole-3-
car hoxamics
205 T-Mothosy-1-{2-(4- 409,514
morpholinylethyl]-N-(2- 298 (A)
phoemylethyl)-1H-indazole-3-
carhoxamide
118~
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206 7-Methoxy-N-{{18)-2- 266,60/
(melbylzoling}-2-oxe-1- 2.81 (A)
(pbenylmetbylethyl]-1-12-(4-
morphiolingT)ethyt] -1 H-indezale-
3-carbuzamide
207 i 7-Methoxy- 1-{2-(4- 439,53/
morphalinyljethyl |-N-[{[5)-1-  |287 {A)
N Inycvony-2-(plenylmathylethyt]-
T " LH-ludazolo-3-casboxanide
T
e Lb
i
208 N Cainl 7-Methaxy-N-1(15,25)-1,3,3- 328427
B trimochylhicyeiof2.2. ] heptan-2- [4.35 (A)
He o, y{1- 1H-induzole-3-cacboxamids
H
4,
"
e
200 o Hg 7-Methoxy-N,N-dimsthy[- 1H-  |220.26¢
(;8_»1 N inclazole-3-carbozamide 272 (A)
G,
HE 2
35 7-Mothozy-1-[2-(4- 423,204
marpbolinglethyl)-N-(3- 140 (13)
nhenylproy])-1H-inclarole-3-
cirhoxamide
211 T Merthoxy-N- |- methit-3- 431397
HE, I@ phenylpropy(-1-[2-(4- 1.43{C)
e morpholinylethyl]- 1H-indazole-
j‘: 3-curbuxamide
N
ne 1\\
-
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IN=([ 1,1 “Biphenyi]-4-31)7- 5T

| 212
Inpthoxy-1-[2-{4- 3110A)
imotplatinyDethyl]- 1 H-mdazole-
3-carhoxantick
D |
E n ‘
B 7 % j ‘
213 FAT 7 Methoxy W-((18)-1-{1-methyl- 603,267
1H-tmidazol-2-y0)-2- 1.17(8)
_M,E!h phenyleltbyl]-1-[2~(4-
" ‘morphotinglethyl]- H ndsale- |
~ A 3-carburamide J
- n
y : i
{ ) J
214 | NTGRYI- IEYPRIT
L Azabicyclo 2 2.2]octan-3-¢1)-7- (.74 {C)
o FQ metbosy- 1-[2-(4-
" ‘morphelinylycthyl)- [H-indazole- |
J-carbonaiuide
S
| 215 | ) ol [FTORZ Dibydro 18- [437.317
inden-3-v1]-7-methoxy-1-[2-(4-  |1.24 (C)
merpholmyhethyl]-TH-ndazele-
Sy 3-cacboxamide
W
o -
J
216 - [W-[(13,2R)-2,3-Dihydeo-1H- 437314
[inden-A-yf|-F-methoay-1{2-(4- |1.22{C}
Imorpholinyljethyl]-1H-indazale.
. " 3-carbuxamice
&
h:
A
' ne® &j |
-117-

JP 2004-502642 A 2004.1.29



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

WO 01/58869

(288)

PLTIUSOIM413

(illworomettyl)-101-pyrazol-1-
ylphenylj-TH-indacole-3-
cachoxamide

217 L |MT(3E-1- 41442 ‘
?\a Asabieyelol22 2octan3yI T |1UT (&) ‘
L msthony-1-{2-(4- ‘
H macpholinyf)ethyl]-1H-iadazole-
@ 3-carboramide
o i&) ‘
S ! N — _____*1
718 ApAES 45635
)fg_“ (AcetylaminophenyDemyl]-7- 111 (C)
' methaxy-112-(4-
|matphalinyl)ethyl]-1H-indazole-
«, 3-carluzanide
H
L;qu |
e
J {
. |
21 T-Methoxy-1-[2-{4- 421.29/
/\Q marholingl)ethyi]-N-(2- 135 (0)
o 2N rhenyicyciopropyl)- IH-indazole-
@; I-carburamide
]
b i&}
220 ol IN-[(7-Methoxy-1-[2-{4- 47425/
<y snotpbolinyl)atl]-[Elsudazel. |2.50 (4)
oot 3-yllearbonyl]-3-(4-thigzolyl)-L-
ﬂg_% ulaning methy] esker
]
wod
It
0
221 T Methory-1 a4 51as0r |
morpholinyethyl)-M-[4.(3- 3.55 (A)
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232 ! ]
e s
e ‘13

marpholinylyetoyl]-N-{1- 3.20 (A)
naphthalenylmetty i} 1H-
indazale-3-carboxamide

T Methory-1-12-(4- T

223

H

3

Lug \E‘}

|
S
|

x

| A -
274 ;
o ] gu,

7-Methoxy-1-[2{4- 447,62/
morpholinyDethy]]-N-(22,6.6-  [3.26 (A)
teleamethyleyelohexyl)- 1 EE-
ind2zale-3-carboxamicle

N-(2,2-Dimethyleyclopenty)-7- 40154

meihoxy-1-[2-(4- 3.10 (A)
nrorpholinylethyl }-1H-indazale-
3-cathoxamide

[ Methoxy-Nomethyl-1 (22 [319.297

nwrpholinylethyl}-1H-induzale- |1.45 (A}
3-curboxamide

(N [[7-Methuzy-1-[2-(4- |sov.62/
smtorpholinyDethyl]-18-indazal-  (3.00 (A)

3-ylleacbony(}-L-phenylalavioe
1.1-dimethylethyl ester
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227 . 7-Methoxy-19-[(15,28)-2- JaG9.560 !
ey bydroxy- L-fmethoxymethyll-2- 237 (A)
phenyletiyl]-1-[2-(4-
morpholiny etlyl]-1H-indazole- |
3-garboxamide ; l
228 T-Methoxy-IN-[{LR 28,3R.45)-3- [429.54/ |
{hydroxymethylbicyclol2.2.1]he §3.24 {A)
pran-2-yl]- 1{2-(4-
morpholeyljethyli-1H-indazole-
3-cachoxamide !
229 N-[1 7 Methoxy-1T2-(4- 453500 |
morphalinyl)ethyll-1H-indazol-  (2.15 (A}
3-y)]earhony[[-L-phonylalanine
230 - Methoay-1-[2-(4- 1516/
morpholinyl)ethyli-N-2-(2- 2.31{D)
thienyl kethyl]- I H-indueole-3-
carboxamide
1
23] T-Mcthoxy-1-[2-(4- 435,727
metpholingTsthyl]-N-(1,2,3,4- (285 (D)
tetraliwira- 1-naphthalenyl)- 1H-
mdazole-3-carboxamide
232 Fo(1,3-Bonzodionol-5-ylmethyly- (4301670 |

T-methoxy-1-[2-(4-

3-corboxamide
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233 Q_ F-Methoxy-1-[3-(4- 48R 267
morpholinyethyl]-N-[3- LGPy .
o (phenylmathexy)-2-pyridingl]-
% .{J‘:; 1H-indazole-3-carhaxamide
§
i
iy
0
234 N_{’ N-[2-(Acetylaming)othyl-7- |22
“'*/ . methoxy-1-[2-(4- L.66 (D)
C_} K wrorpholinyljethyl]- 1H-indazole-
J o™ 3-carboxamide
oo |
(Ej
233 H-[[3,5- 531,18/
Ris(trifluoromethyDpheayllmeth [3.24 (D)
y11-7-methexy-1-[2-(
marphalinyljethyl]- 1H-indazale.
3-carboxamide
| 236 7-Methoxy-1-[2-(4- 430,26/
morphalinyethyl]-N-[3-(1- 164 (D)
piporidinytipropyl])-1H-indazole-
J-carhoxamide
37 T-Mcthasy-H-[2-[{4- 48316/
|nitrophenyl)aminy]-2-oxoethyl]- |2.50 (1)
1-[2-(4-morphatinyljethyl]- 111-
indazole-3-carhoxamide
235 N-[[(TR)}3,3- 441,27/
”5 H Dimethyleyelohexyl]methy[-7-  [3.26 (D)
methoxy-1-[2-(4-
H morphotinylethyl]- IH-indazole-
H B2 3-carboxamide
GV A
Q-
o
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239 | O 7-Methary-N-(4-methosy(L.1- 148722
J bipheny(}-3-y))-1-{2-(4- 3.28 ()
! marpholinyfJethyl]-i TT-indazole-
‘ Q 3-cacboxatiide
—
‘ QcH
N
HeC- 2 H i
| 230 | N-(Z 2 Dihenylpropyl)- 1. 49920 |
J O mathoxy-1-[2-(4- 3.21 ()
1 f marpholiny [etiwl]-1if-indazole-
I z = 3-carboxamide
o
e
‘ o
241 | N-(3.3-Dighenylpropyl)-7- 499.27/
1 methoxy-1-[2-(4- 3.20(I0)
| o P mocphcliuyl)otyl]-LH-nduzole-
H = 3-carboxantide
“{ H
[ !
i Eg
'3
242 F-Methoxy-1-[2-(3- 464280 |
morpholinyfelbyl]-N-[GR)- 1. |2.03 (D)
N (phenylmethyl)-3-pyrolidingd]-
N 18 -ndzrole- 3-cacboxamide
G0 HN
Q
a4z | ’ . T Methaxy-1-[2-(4- YT
2 morpholinyDethyll- N-[(38).1-  [2.01{D)
H (phenylmethyl)-3-pymolidinyl]-
) 1H-nduzols 3 e boxaids
>
O (l
EN
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2444 GH,  [7-Methoxy-N-(5- methyl-1- 4R1 237
o rhenyl-(H-pyrazol-3-y1}-1-[2-(+ | 132 ()
a M morphotinyllethyl}-1H-indazele-
- N N 3-carboxamicie
h H
N, N'N
R H
®
" 245 (2-endo,3-endo)-3-[{[7-methury- 46926/
1-12-4-morpheliny Detkyl1-LH- 2,66 (D)
indarol-3-
¥l Jcarhonyifnninoibicyelo[2.2.1)
hept-S-ene-2-carbexylic acid
eyl ester
246 3-1E1-44- 469.23/
Chlorophenylleyslopropyl]methy 13.05 (D)
1]-7-methoxy-1-[2-(4-
motplteling ethyl]- 1H-indazole-
Scarhosam ide
247 N-[{1R)-2,3-Dihydro-1H-inden- (421.22/
1oy (I-7-meilosxy- 1[2-(4- 2.69 (D)
nmorpliclioyetlyl]- 1H-indazale-
S-carboxamide
T 248 ‘ INCT(1%)-3,3-Dbydrar 1B Anden- [421. 197
1-y1]-7-methoxy- 1{2-(4- 2.69 (D)

marpholinylethyl]-1H-indagole-
3-carboranides

-1%33-
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melboxy-1-f2-(4-
morphalinylthyl]-1H-indazole-
3-carboxamice

[™ 249 “"‘f WL TE-[(6-Elaoro-2- 54520
: L}N @ napithaleny Dmeibyl]-d- 1.68 (D)
1 Ny r |piperidingi] 7-methoxy- {244
H mophalinyEethyl]- H-indazols-
i 4 yl\rN -carboxantide
T
} 250 y F-Metnay-1-[2-4- 435227
' 2 Eb marphalinyDethyl]-N-(5,6,7,8-  (2.81 (1)
[ tetraliydro- 1 -naphthaleny-1H-
" indargle-3-carboxamide
| e )‘
]
9
L
251 7-Mothosy-1-[2-{4- 42319
D momholinylemy]}-N-2-0n0-2- 1247 (D)
phenylethyl)-1H-indazale-3-
z ?\@ {carboxsmide
g% y_ KM
O A
] ‘
252 NL(1,2 Dibydro-5- 457,197
'i ncenaphithylenyl)-7-methoxy-1- |28 (D)
[2-(4-morphotinyl)sthyl}-1H-
Ll indazole-3-carboxamide '
e
\ .
i !
. .
253 q 7-Melhoxy-1-12-(4- 46427/
roaephotinyl et |-N-[4-(1- 2.06 (1N
[ piperidinylipheny!]-1H-indazole-
3-carhoxamide
%
K
wet J
. |
354 N-T23,5 169 26/
Dimsthoxyplhenylsthyl}-7- 2.63 (I}

124
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Mass [ .~ T-Methosy-1-2-4- 45531
morpbolinylethy3-N-[[{18.25)- (3.40 ()
244
|teimethyloyclobesyl jooethyl]-1H-
indazole-3-carhozamide
| 356 (- AdamantymethyT-7- 453307
ruethosy-1-[2-(4- 325 (D)
| rearpholinyl)ethyl]-1 Heindazale-
2-carbaxamide
1
| R
257 7-Mefhoxy-N-[3- 452,28/
Hmethylphenyluminoiprapyl]-1- [1.90 (D)
[2-(4-morpholinyTethy -1 H-
indazole-3-carboxamide
" 258 " |N-3d-Dibydre 2015 433 23/
benzodivsepin-7-yI)-Tanethoxy- [2.61 (2)
1-[2-(4-morpholing Dethyl3-1H-
indazole-3-arhoxamide
259 I-[2- 30631/
[(Cyelohexylmeilylawine)methy |2.32 (D)
phenyl]-7-methoxy-1-[2-(4-
norpholinyethyl]-1 Fl-mdazole-
3-carbaxamide
260 7-IMethoxy-1-2-(4- 437.24¢
morpholiny]jetbyl[-N-(4- 295 ()
phenylbutyl)-1H-indazale-3-
carhuxamide
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261 s . 7 Methoxy-N-[([R,25,5R)-5-  [443.30/ |
a ?[methyl-2-{1- 3.27 (1) ‘
- W% W by [methylethyBeyelobonyl- 1-2-64- ‘
N H inocplioliny Dethyl]- | H-indazole- L
N 3-carboxaoide
Hyo=0 H
) |
4] —_—— _ .
262 T-Methaxy-1-[2-{4- FJ VAl A‘
C\; inorpholiny et} NA2-¢2- |15 ()
. pysidinyDetliyl]- 1Hfndazale-3- |
2 @ carboxamide I
1 |
el |
| !
63 T-Mothoxy-1-[2-(4- |aluTer
O marphaliny Jathyl]-N-{2-(4- 1.56(D)
! ! idinylethy!]- | H-indnzoie-3- ‘
z " carboxmide
T M |
=]
ij%o
264 o N-13-( | H-Tmidazal- [-yUpropyl]- [413.227
O Q F-methoxy-1-(2-44- 15240
5 d marphalinyDethyl]-1H-indazale-
Y 3-carboxamide
kS
O
o,
L
265 M-(2,2-Diplenylethn])-7- 435267
’} ) nothoxy-1-| 2-{4- 303 4%
=y marphctingetiyl]- IR-indazale-
z 3-carbuxamide
O
o
)
66 7-Methoxy-1-12-{4- 45923/
moephalinyTethyl | M-[118)-1-{1- [2.76 {3)
H naphthalenyl)ethyl}- LH- ndazole-
o +y 3-carboxunude
i N
et ¥
Q
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morpholinylethyl)}- 1 H-indazole-
|Fcarboxamide

267 | [7-Metbony-Ii-i LR)-Lmetayl-d- 427,24/
I D phenylpropy)]-1-[2-(4- 2.85 (D)
nocpholinyethyl -1 H-ndazofe-
z 3-carboxaoids
| T
| LI
e h N
R N |
268 | : T Medhory - [(157 Lmetiyl 3 43728
) phenylpropyl]-1-[2-(4- 287 (T
Imorpholinyethyl]-11T-indszole-
Z O ‘?Warbuxmﬂde i
We M
SE
&M,
269 T-Methoxy-N-[ I-methyl2-(2- 502,247
- naphthatenylaming)-Z-oxesthyl}- (2.5 (D)
D 1-2-(4-marpbolinyletrgt]- 1B
Z jindazole-3-carbusamide
v
;In,/—u I \2&«
‘ oH,
T 270 R N2 [Bis(I- 432,29/
Q we Uy melbylothylaminolethyl]-7- 1132 ()
' u }-n © methoxy-1-[2-(4-
Z £ 8 morphalinylethyl]- 1H-ndazole-
o - 3-carbuxamide
o
=)
271 FF-Mcory-t-[{ | 5)-2-melloxy- 433,27/ .
O 1-{2-phenylmethylletyl]-2-[2- |2.67 ()
(d-momholinyjethyi]-111-
z QP" indazole-3-carbogamide
272 TNA[1,1 Bipheryi}-2ylmethyls. 471 267
! [7-methoxy-1-f24- 3.05 (D)
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T s ey ¥y TR
pyrol-2-y1]-7-methaxy-1{2-(4- |3.13(A)
matpholinyJethyl}-171-indazole-
3-carboxamide
1,2,3,4-Teteabhydin-1-[[ 7- 421.23/
methony-(-[2-(4- 220 (A}
marpholinyDethyl]- L H-indazol-
3-y1JearhonylJguinoling
24-[{15)-1-Cyano-2-phenylethyl]- |434.25/
7-mothoyy-I-[2-(4- 1.23 ()
inorpholinyDethyl]- 1 H-indazole-
3-carboxamide
F-Methory-N-( 1-methylethyl-1- |347.287
[2=(doeepholinylethyl]- 1H- 176 (A
indazols-3-catboxamide

a7 7-Methoxy-N-T{L5)-1-(2-methyl- 491 31/
2H-tcirazal-5-y1)-2-phonylethy(]- |1.23 (B)
1-[2-(4-morphoLaylethyl]- 1H-
indazole-3-carboxamide

278 N-[(181- - Arinacarbonyly2- (45225 |
pbenylethyl)-7-methoxy-1-[2-(4- 11,21 (BY

[morphalinylethyl]- 1 H-indazole-

2 (NH? 3-carbuzamide
= # \0
L
SOk
HgG—0 I)
o
. |
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o7 N-[(1S)-1{7(2- 503,20/
Cyancethyljuninelcarbonyl]-2-  |1.14 (C)
pheoylethyl]-7-methoxy-1-[2-{4-
maornbalinyliethy])-1H-indizole-
J-carboxamide

) !
280 T-Mathaxy-1-[2-(4- 380.26/

I marphelinyljethyl]-N-[[{212)- LIG(B)

! . telenlydeo-2-furanyljmethy{]-1H-

I indazole-J-carhoxamide

3871 N-12-(2,6-Dimethylphenoxyl-F- 467,361
methylethyl]-7-methoxy-1-[2-(4- | 148 (B)
morphalinyethyl]- 1 H-indazole-
3-carhaxamide

282 7-Methoxy-1-12-(d- 423,24/
merpholinylothyl]-MN-[(2R}-2- {133 (B}
phenyipropyl |- IA-indazole-3-
carbaxamide

W
283 ? Methoxy-1-[2-(4- 42524/
/\-\Q morpholinylethy])-N-[(25)-2-  |1.32{B)
phenylpropyl]-i H-indlazale- 3-
carboxamides
4 .N
N
HaG~ I) l
EMj Ghiral |
i |
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254 - "N-[2-(Digwethylamiac)- [40430F
l y LI dicpetyiethyl]-T-methoxy-1- 0,87 (B)
“ [2-(4-merpholinyllethyL}-1H- [
z jindazole-3-carboxamide
"
g S 5 T r
Sog Ay L
| o " { {
283 r’\’ 71,1 Ripheny l] A-yImethyl)- 471267
Q 17-methoxy-1-[2-{4 1.58 (B}
morphohnyljeth)ll - 11-indazole-
— ) 3-cacbuxanide ‘
0', 4‘\ H f
° |
W_R - j‘(m{r I T
iDimethylptienylethyl]-7- 1.56 (B)
S methoxy-£-[2-{4-
i CHy 'morpholinylietliyl]-1Heindazale-
N’N 3= Arboxanide
L H
»
37 - wm [TMethoxy- (208 467280 |
Q macpholinyl)ethyl]-N-[(18)-1- 1.40¢B)
N phenylpropyl]-1H-tnduzole-3-
{ /@ varbosamide
‘N\ H
e \dL{\\fm_
288 T-Methoxy-1-[2{d- 423.25!
cien (morphalingfechyl]-H-[(I1R)-1- 140 (B}
Q |phenylpropyl]-1H-indazole-3-
z carhozamide
g H
e
oy
I8G 7-Methoxy-1-[2-(4- 423.25/

moipholimyDedtyl-N-1[4-(1,2,3- i1 31 (B)
s thiadiazol<4-y1)pheny!methyl]l-
[H-indaznke-3-carboxamide
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a0 | ’W&tﬁxﬁ'—p.@f T s
"™ marphaofing Dethyl1-N-([2- 1.48 (B)
2% (irifluoromethoxy)phenylTmetinl
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‘ | Imurph.ol.‘\nylju{hyl]—N‘[} 13000
Q’D?" (rifluoromethoxyphenyl]-TH-
| & ot indazele 3 corboxamide
| E%“'
. |
‘ u
e |
B N =t e s (e

mothylethypheayl]-1-02-(4- 1,33 (C)
morpholinyllethyl]- 1 H-indazole-
3-carboxamide

|
443 . WN-[2-Chlor5- 163317
{mifluoromethylphenyl]-7- L3910

methoxy-1-(2-(4-
marpholinylethyl]- 1 H-indazole-

H 3-carboxamide
| 5
P
<
i
-156-

JP 2004-502642 A 2004.1.29



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

WO 01/58869

(327)

PLTIUSOIM413

44| T T T Mielwsy N2 423347
methiylethylpbenyll-1-12-(4-  [1.34(0)
a W, ‘morphalinyljethyl]-1H-indazole-
HoWg 3-carboxamide
:;i ! I
ne _) ’ ’
&
S |
445 i e [N-(2-Bromo-4-fluarophenyl)-7- {477.27!
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‘ | o C« morpholiny Dethyl}-1H-indazole-
* 3-verboxanuds
| @%‘
i
| .0 |
| !
454 | N (G-Aminn-2-pyndinyl)-7-  |397.287 |
‘ “, |mulhcx_§ 1-[2-(4- |l.06 [£:3]
| o QJ |morphulmy{)e(hyl] 1li-indazole-
} | §‘b P-carbnmmidc |
‘ l we !
2
| | <,
| | _ _ _
Fags " (2, 6-Dibromo-4-fluocephenyl)-1557. 117
| I P F-nethoxy-1-[2-{4- 1.24 (C)
J ’ .3 |mnr|1haliny1)r,my1]k1Huindazn]c-
@ " [3-varboramide
b Q‘ﬁ; |
- -
J
466

Qﬂ,«

B carbexamide
: i

ooy

!7 Methoxy-1-[2-(4- 424,29/ !
morpholinyliethyl]-N-(6-propyl 1130 (C) f
I’J-pyudmy[)-lH-mdazcle—B- ’l

r———

-LaD-
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467 TN{2-(1,1- 43732
|Dime(hy]u!hyl)phr;ny!]-'.’- L.40{C)
lxl\alE1c1xy—1-[2-(4-
oorpholinyDetind -1 H-induazoke-
3-carboxamide

L L

468 X 530 08/
methoxy-1-[2-{4- L7 ()
mmurphiolinyethyl]-1H-indazels-
Icuchoxamide

469 'N-(2,6-Dichlorophenyl)-7- 449,18/
methoxy-1-[2-(4- 1.15(C)
morphulicyDethyl]-1H-indazole-
3-cacboxatmide

|
| |
|
— )

r 470 iNv(Z.ﬁ-Uichlaru—} 46321/
methylpheny).7-mathoxy-1-[2. 11.26 (C)
(&morpholingTethyi]- [H-
lindtarole-3-carboxamide |
i |

\

\ 1 '

! |
j

[ IN-(2,6-Diethiylpheuyl)-7- 437,30/

| mothoxy-1-[2-44- L3S
marpholinyljethyi)-1H-indazele- | |

# 3-carbaxamide

|

472 7-Mcthoxy-N-[2-methyl-6- A00.30/
(phenylmethoxyiphenyt-(-[2-(3- | 1.46 (C)

inarphalinyljetiyl)}- 1H-indazole-
3-carbaxamide

e

R

-16i-
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473 e 7-Methosy N-i6- ETECT
« (rnethoxymethyl)-2-metbyl-4- 1.16{C)
v pyrimidingl)-1-12-(9-
i marpialinyljethyl]- LE-indazale-
QgA 3-carbnzamide
s P
(-
474 g (4, b oty 2-pyrdingl)- (411,207
T, F-methony-1-[2-(4- 104 ()
E miecpholinyljethyl)-1 H-induzole-
@ " J-garbuaoides
¢
475 T-Methoxy-IN-{3-methyiphenyl)- |395.28/
2 CHy  |1-[2-(4-morphotizylethyl]-1B- 133 (C)
Q_(‘ — indozole-3-carboramide
N
)
G- r)’
M
476 T T T Methony N Zomethyiphenyl) (39537 |
1-[2-(4-morphelinyDethyl[-IH- - (1.20(C)
Q indazole-3-carboxamide
o .
" |
Y
477 N-Ethyl-7-methoxy-1-[2-(3- 409 277
matphaling Dety] 1-W-phenyl- 1.20(C)
T {F-indazole-F-carhoxamide |
@:2;..,3 |
e ? J
> |
T4TR T T T M ethony Nomethyi- I [ie 1393.33/
miacpholingyl)ethyl]-N-phenyl- LT ()

I H-indazrle-3-carbozamide

-laiz-
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476 | T-Methoxy -N-methyl-N-(3- 40533/
| g oy metlylphenyl)-1-[2-(4- 1.22{C)
| N ulurphcljlu!l)uLbyI'l»lHAjndazo]ef—
! Sa, 3-carboxiurtide
| ey
it
tH
<
430 r _________ T-hethoxy-1-((& 47141 |
\norphalinyT)ethyl)-N-phenyl - 1,42 63)
| Q (rhenylmethyl)- [H-indazofe.3-
| }"\7_© carboxamide
o
et O
< |
481 7 -(2-Chlorophenyl)-T-methoxy- 1429 28/ 1
. Q M- rmethyl- 1+ [2+(4- 1L2(C) |
e ‘morpholiovilcthyl]-LH-lndeacle- i
@C o 3-carboxamids ]
e g i
N |
482, S IN-Cyclopropyl-7-metboxy-1-[2- |358.2H
B \V (4-morpholinyTletyl]-1H- 11.58 (A)
\}4 indazole-I-carboaamide
W
O |
483 o N-Cyclobutyl-7-metioxy-1-[2- 361,25/
| N {4-marphotinyt letluyl1-10- 189 (A)
E lmrlaml&}-carbaxamidc
b
|
J wt 0 |
I | {ﬁ |
o R
[ -]
[asa |7 oy [Ty TR - 373297
i he },j ' imetbylpropyl]-1-2-(4- 1.94 (A)
{ ° marphnlingylethyl]- 1H-indazole-
] [;I:?ﬁ 3-carboxamide
we "
-163-
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f

485

morpholinyljetlyT]- LH-induzole-
F-carbaxdiide

TN~(2,2-Dimethylpropyl)y 7- |373.26/
metwsy-1-12-(4- 1223 (A)
lmurphoﬁnyl)ethyu-IH-iudaznfv— |
%Sw:bommid & |
i |
TP I Dincthylprepyly - 35530 |
ruetheryy-1-[2-(4- 224 (A}
[morpholinyl)ethiyl}-1H-indazole-
3-carbazamide
R, L]
i}_Q-Cyclehexyl-T-me.thnx}'-l [2- 380.28f
|¢s-meupholinyirathyy)- 1 - 233 (A)
|mdazole-3-varbox amide
ﬁ@?ﬁ@ﬁ-lﬁ@lﬁ\_ - +3§.§8i_
ot - To[2.(4- 7 24 (A)

7-Mestbors y=1¥-(2-
imethyloyclohexy)-1-(2-(4-
morphaliny Bethyl]- H-indazole-
3-carboxamide

4111 357
2,46 (A)

N-(Cyelohexylmethyl)-7-
methoxy- 1-{2-{4-
Iraorpholinyllethyl]- L H-indazole-
J-carbaxamide

184

425.27f
2.59 (A)
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T 49] N N-(Cyclopropylmathyl)-7- 37528
} : Y miathoxy- [-[2-{4- 187 (A)
i \’J morpholinyDedhyl]- LH-ndazole-
) ~ : 3-carboxamide
I e
i D
[ a52 o T-Mcthoxy-1-[2-0+ 361 26/
! ’ marpholinyethyl}-N-pentyl-1H- [2.38 (A)
| - indazole-3-catboxamide
| ead |
R
!
‘f 493 N N-Buiyl-7-metwry-1-[2-(4- 347.23)
morphelinyletiy]}- 1 B-ndozole- [2.08 (4)
I @:;’m ST [carkoxamide .
ke
7494 [ T T T T T Cyclopenist Treethoxy- 1~ |373007
Sy 12-{4-morpholinylethyll- IH- (.07 {A}
b ndazale-3-carboxataidy
e
T T NRthyl Tmethoxy-1 (248 - [0
< raorpholiny)ethyl]- IH-indazale- |L.52 (A)
s = 3-varboxamide
[ 3
we ™ e
4946 a ?-Methoxy-1-[2-(4+ 347.23/
il morpholinylete] -N-propyl- 1H- | 177 (A)
e, indazole-3-carbasauide
e = <) I

-165-
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497 (1, [-Dimethylethy!) 7 16127/
methony-1-[2-04 2.0% (A)
[ maorphaiiny ety ]-1 H-indizoie
[ [3-carboxuimidy
\ \
__ [ _____ R
198 F-Mthosy-R-2-meth bty T [- I357.20¢
[2-(d-morpholingDethyll- 1H- 237 (A)
( Fndazol&&—ca.rbaxamide
[ ! |
! !
| | 5
| [ |
! A
| 495 IN-Hexpl T-methoxy-1-[2-(4- 389,28/
I Imurpholinyllettyl]-1B-indivzole- 12.66 (A)
{ |3-carboxamide ‘
F r
|
| | ,
| /
| ! ﬁ
‘F SOn . o ‘TN-[{[S)-I-Cyclnbcxylulhylj—?- ‘14150.33\/
P g nisad nethony-1-[2-{4- 270 (A)
{ g %’N :’D Imurpho]inyl)ethyl]-]H-indnzn]e-f
] | B 13-carboxamide
e | :
I e 8
ug ]
| | ‘
! C:) | !
I 1 !
Examnle 501
o, F
N\
CHy
R
N
: N
H
5 A

The above compoeund was prepared following the proceduces previously
desoribed. ’
i Examplc 562

-166-
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T a suspeesion of Example 501 (0.3 g, 2.28 nimol) in CHCN (5mL) was
added KyCC; (0.945 2, 6.85 mmob) and benzy! bromide (285 pl., 2.39 nimal) and ¢he
sixture was heated to reflux for 2h,. Alter cooliog to RT, CHzClz (30mlL) was added
and the mixture filtered. The solvent was remaved in vecno and the residue

w

crystallized from BiG/Hexanc 1o give the compound of Example 502 as a pure
product (610 mg, 86.6%). HPLC ret. 1: 3.247min (A).

1a
Exarpple 503
o, [
N\.
CHy
DS
A
aH
13

Ta the compound of Example 502 {1.42 g, 4.59 mmol} dissolved in CH,Cly

(30mm11.) was added slowly BRrs (20 mL, 1M solution in CHzCl} at RT. The reaction
was stipred for 3h then slowly added to a stivred mixiure of lee water and CHCl,.
The pH of the mixture was adjusted to 3 with 11 NaOH, and the layers were

20 separated. ‘The agueous layer was extracted twice more with CH>Clz and then dried
over Mg50,. Adter removal of the solvent, the residue was purified by colunm
chromatography on silica gel with CHLCl; followed by 209%EiCAc/CH,ZCl; to give
5392 mg (43.7%) of thic above compound, HPLC ret. t: 2.883 min (A).

-167-
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Example 504

5 Ta the compound of Bxample 503 (787 mg, 2.67 mmol) dissoived in EtOH
{30mL) was added K3C0;5 (9.2 g, 66,6 mmol) followed by a porhion wise addition of
{R}-(-)-epichlorahydrin (4.2 miL, 53.4 mmol) al RT over a 3h period, To the reaction
was added CHzCls and the mixture filtered. The solvent was removed it vacio and
the residue dissolved in THE (4ml) followed by the additior of rampholine (4mL),

16 The reaction mixture was then heated 1o 60°C. When done, the reacting was pouted
inte saturated brinc and extracted twice with Bt0Ac. The B Ac was dricd over
MgS0; and then the solvert wwoved in vacre. The residue was purified by columa
cromatcgraphy with BLOAe and Z%MCOH."ELOA(; to give the above compound (990
mg, 84.6%) as a thick oil. HPLL ret. t: 1.9 min (A).

is Example 505
o M
N\.
‘CHy
\JN
N
H
0/\1 =}
L
OH
20 The compound of Example 304 (990 mg, 2.26 mmol) was hydrogenated i

MeOH (20mL) and concentrated HCT (2mL} with moist PA(OH)/C under S0psi Ha

for 12k The mixture was filtered and the selvent removed in vacuo. To the residue

~ 1&g
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wis added suturated NaHCOs and extracted 4 times with CHzCly, dried over MgSO,
and folvaped to give the above compound (678 my, 86%). HPLC ret. t 1.37 min (A).

Example 306
F%

\
CH,

Ta Bxample 507 (600 mg. 1,72 mmol) dissolved in THE (15mL.} cooled in an

ice bath was added PPhy; (994 ing, 3.79 minol} folawed by DEAD (623 ul, 3.96

mmol). The ice bath was removed and the reaction stirred for 15 min. The reaction
1 was diluted with EtOAc ard extracted twice with 1IN HC1. The HCI ayer was washed

with BiQAc then neutralized with LN NaOQI, saturated with NaCl and sxtracted 3

times with BtOAc, After deying with MgSOx, the solvent was removed and (he

residue dissolved in CHyCl; followed by the addition of 4N HCD in dioxane. The HCI

salt was filtered with CHaCly tinse to give the above compound (43 dmg, 69% ag HOI
15 salt). HPLC rex. & 13726 min (A).

Example 507

168
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To Exampie 506 (405 mg, 1.1 mmal) in TPA (2 mL} was added water {130
pL) and KOQIT (180 mg, 3.2 mmof}. The mixivre was heated to 90°C for 12h then
cotled in ice neutralized with 4N HCWdioxane and fltered. The IPA was removed in
vacuo and the residue dissolved in CHaCla, fillered, and the product previpiiated with

10 hexanc to give 277.5 mg (839%) of compound A, above, HPLC get, ©w 148 min (A).

To a suspenston of compound from step A (250 mg, 0.825 mmel)} in CHaClp
(10 rol) was #dded oxalyl chloride (288 UL, 3.3 mmeol} follewed by 1 drop of DMF.
The regction was stirred for 15 min then EtyO (40mL) was added and the product

20 filtered o give 276 mg (93.5%) of the above compound B as the HCE salt.

C. Example 507
To compouad B (80 mg, 0.22 mmol) in THF (1 mL) was added TBA (124 UL,
.89 mmol) followed by fenchel amine HCI (4).7 mg, 0.22 mmol). When dope the

=170
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solvent was removed in vacus, 1N NeOH was added and exlracted three fnes with
CHaCla. Afrer drying over Mg50a, the solvent was removed and the residue purified
by column chromaragraphy on silica gel with 25%EtQ0Ac/exane to give Brample
307 (582 mg, 60%). MS (MHT) 439, ret. 11 3229 min (A).

5
Exarple 508
10 Ta Example 507 (50 mg, 0.14 mmol) in THF (1mL) was added TEA (78 UL,

0.56 mmol) followed by cis-2-phenyleyclopentalamine (22.5 mg, 0.22 mmol). When

done, the solvent was removed in vacue, and 1N NaOH was added and extracted 3

jimes with CHRCly. Afier drying over MeSQs. the solvesl was removed and the

residue purified by columa chroratography on silica gel with 25%EtQAc/Hexate to
15 give Exaraple 508 (23 mg, 37%). MS (M+H* 447, ret. ¢ 2.912mmin (A).

Examples 509-513

o Ry7
NH
Sy
R
P R
n{o I\
()
9 (I}
-171-
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Cornpounds of Examples 509-513 having the formule (1) wherein Ra and Ry
have the values listed in Table 12, were prepared following the procedures previously
5 described above for Examples 202-300.

TABLE 12
EXAMPLENG. | Ry Ry DATA !
MS (M+H)Y |
HPLC ret. t. (min) |
amd conditfous !
568 ~(CHyCHy -COuMe 5365383 (Ay |
510 ] (CHnClh | COpMe | 50835345 (A)
-5 S P | -CO;Me 466.4/2.94 (A)
312 ~CH,CH; -CGyMe 494.4/3.71(A}
{ 513 -CH; -£N 447.3/2.84 (A} _J
Examples 514-313
10 Compounds of Examples $14-515 were propared following the procedures

provionsly described above for Examples 202-500.

TABLE 13

EXAMPLE NG-. | STRUCTURE | IDATA
MS (M+H)/HPLC ret. t. {(nin) and
cenditions .
514 480.273.20 (A)
o
.S
I
LI,
T

-1
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515

o
Mu o, é—ﬂ%‘ﬁ

-

L

4

466.3/2.89(A}
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CLATMS
We clatm:
L. A method for treating a respiratory disease in a mammal comprising

administering to said mammal a therapeatically effective amount of at Jeast one
5 compound, or salt or hydrate thereof, in which the at least one compound 35 a

sannalinoid receptor modulator.

2 The methed of clsim 1 in which the at least one compound, or salt or
hydrate thereof, is 1 CB2 receptor modulator for Blocking or substantially blocking

10 the activation of lung epithelial cells to treat the respiratory diseuse.

3, The method of clalm 2, in which the respiratory disease is selected

from chyonic pulmonary obstructive disorder, emphysea, asthia, and broachirs.

15 4. A method of treating a respiratory or non-respiratory leukocyte-
aciivation associated disedse in 4 mammal comprising administering (o said mammal
an effective amount of at least onc cannabingid receptor woedulator having the

formuls (D)

o d
[Uh S ey TNRR;
kN
-
|

He)r
ks )
20
or a pharmaceutically acceptabie salt or hydrate thereof, in which:
A and B are selected from carbon and nitrogen so that ring X defines z pyrrole,
pyrazole, or inmdarole ring; wherein when A is nitrogen, the group -
25 C{=O)NR. Rz is attached o atorn C-3 and R does pot exist; and when A s

carbon, ong of the group -C(=O0)NR, R, and Ry is attached to A and the other
of ~C(=0)NR, Ry and Rs is attached 10 atom C-3, and when B 15 carbon, two Ry
groups attached to B and awom C-5, respectively, opttonally form o fosed 6-

e
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25

3n

membered aryl ar §-membered heteraary] having one hetercatom which is

nitrogen, wherein said aryl or heteroaryl has thiec or four substituents Rg;

Fisfori;

gislor2;

R, und Ry are independently selected {rom hydrogen, alkyl, substituted alkyl,

heterocycloalkyl, cycloalkyl, aryl, heterocyclo, or alkoxyallkyl; or Ry together

willi iy or B formms » five or six membered heterocyclo;

R.is bydrogen, alkyl, substitated alkyl, heterncyelosiky!, alkenyl, substituted alkenyl,

alkynyl, substituted alkynyl, cycloslkyl, aryl, heterocyclo, or alkoxy; or forms

# heterocyolo with onc of R,

Ry is amached to atom C-5 and oplionafly B and at #ach vccumence independent of

Rs is

cach other Ry is selected fiom hydrogen, alkyl, substituted alikyl,
heterccyoloaikyt, alkenyl, substituted alkenyl, allcynyl, substituted aliynyl,
cyclealkyl, aryl. Geterocyclo, hydroxy, alkexy, amino, aminoalky?, cyano,
balogen, alkylmmide, NRgC(=0MRe, and S{OWRyp or when B is carbon,
optenally two R4 groups taken together form a six-membered aryl or
heteroary! having (hree or four Rg;

attached to A or mom C-3 and is hydrogen, alkyl, substimted aikyl,
heterocyeloalkyl, alkenyl, substituied alkenyl, alkoxy, aryl, or heterocyclo; or
R: legether with Rz forms a heterocyclo;

R at each oceurrence independent of each other Ry is selected from hydrogen, alkyl,

substitueed alkyl, beterocyeloalkyl, alkenyl, substituied alkenvl, alkynyl,
substituted alkynyl, aryl, eyeloalky), substituted avyl, heterocyclo, hydroxy,
alkoxy, amdno, amincalkyl, cyane, halogen, alkylamide, nitro, NRgC(=0)Rg,
S(OpRi =0y -COzRs, -S(O}NEgRy, -CEONROR:), -
C{=0}NR4Rs, and -OCE=OR0; anclor one Ry gronp together with Ry forms a

heterocyelo;

Rg and Ro at each occurrence independent of each other Ry und Ry are selected from

hydrogen, alkyl, svbstituted alkyl, beterocyclozlkyl, alkenyl, subsiituted
alkenyl, alkynyl, substituted alkynyl, cycloalkyl, aryl, and heterocyelo; or R
and Ry together form a threc-to-eight membered heterocyclo; or Rg together

with Ryg forms a three-to-sight membered heterocyclo; and

=175
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Eyp at each occurrence independenit of each ather Ry is selected from alkyl,
substituted alkyl, heterncycloalkyl, alkenyl, substituted alkenyl, alkynyl. and
substituted alkynyl, or forms a heterncyclo with Rg;, and
wish, 1,20 3.

w

5, ‘The mnethod of claim 4, in which the cannabinoid receptor modulator

has the fermnula:

of is 8 phanmuceutically accepiable salt or hydrate thereof, in which:

A is nitrogen or TRy

Q is nitrogen or CRyy and M is carbon or nitrogen, provided that only ane of M and Q
is pitregen,;

15 iis2ar3;

R; is (i) hydrogen, alkyi, substituted atkyt, hoterocycloalkyl, eycloalkyl, aryl, or a
heterocycle baving a sulfur heteraatons or at least onc of an oxygen and
mitrogen heteroatorn; or (U} taken together with By forms a heterocyclo that is
unsarurated or selected from optionally-substinzed 1,2,3,4-

20 tetrahydroquinatine, triazaspirodecans, morpholine, piperidine, pyrrolidine,
and diazapine;

Rz is (i) hydiogen or lower alkyl or (i) forms a heterocyclo witls Ry that is unsaturated
or selected from 1,2,3 4-tetrabydroguineline, triazaspirodecane, morpholine,
piperidine, pyryolidine, and diazapine; or Ry together with Ry forms & five or

23 six-membered heterocyelo;

R, is hydrogen, methyl, or ~CHR, +(CH,),-Z, in which Z is selected from CHy, CO,H,
aminoe, aminoalkyl, alkylumde, alkoxy, heterocycelo, aryl, or cycloalkyl;

Bs 18 hydrogen, methyl, or ethyl; or Rs together with Rz forms a five or six membered
heterocyelo;
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Rs is aftuched to any available carbon atom of ring Y and at each occurronce
independent of each other Re is selected from hydrogen. alkyl, substituted
alkyl, alkoxy, amino, aminoalkyl, cyano, and halogen, provided that anly one
Ry iz selected from amino and aminoalkyi;

Res 15 bydrogen, alkyl, alkoxy, or ORy3;

Ry ts hydrogen, C, calkyl, pheny!, benzyl, or the group ~CH,- which bonds to R, to
form a six membered hatorocyelo ting,

R4 s hydrogeo or when B3 is -CHy-, Ry is a bond; and

w0, L 2or3,

6. The method of claim 4, in which the cannabinoid receptor modulater

has the formula:
m ?L.Nfﬁz
et
?F\T/A
Fra RN/DH-'(Ci Haln,
r"]
o
or is a pharmaceutically acceptable salt or hydrate thereof, in which:
A is pifrogen or CRs;
R; is alkyl, substitated alkyl, aryl, or cycloalkyl;
Rz is hydtoget ar lower alkyl;
Rs is hydrogen, methyl, or etbyl;
R,,i5 bydrogen, C_alkyl, phenyl, benzy!, or the group <CH,- which bonds to R, o
[orm 2 six membered heterocyclo ring;
Ry4 is bydrogen or when Ry3 is -Cliz-, Ris Is 2 bond; and

nislorl.

7. A compound having the formula:
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Rae == ”‘nc‘l

MQ\ / )‘ \NRTRZ
o- P
|

Ry
or & pharrmaceutically acceptable salt or hiydrate thereof, in which:

3 A carbon of nitrogen; wherein when A is nitrogen, the group -C{=0)NR Rz is
attached to atom C-3 and Ry does not exist;, and when A is carbon, one of the
group -C(=01NR, Ry and R; is attached to A and the other of -C{(=0)NR R,
and Ry 18 attached to atom C-3;
G is pitoogen or CRe and 1, L, and M are cacbon or pitragen, provided that ooly one
1o of I, L, M and Q i nitoges;

R, and R; are independently selected from hydrogen, alkyl, substituted alkyl,
heterocycloalkyl, cycloalkyl, aryl, and beferpeyolo, wherein said helerocyelo
has for lis hetcroatom or heteroatoms sulfur or at least one of nitcegen and
oxygen; or Ry together with Ry forms 2 heterocyelo that is nnsatorated or

15 selected [rom optionally-substituted 1,2,3 4-tetrabydroquinoline,
tiazagpirodecans, morpholine, pipetidine, pyrrokidine, and diazapine; o Ry
together with Rs forms a five or six-membered heteronyelo:

R, is hydragen, alkyl, sebstituted alkyl, heterocycloalkyl, alkenyl. substituted alkenyl,
alkynyl, substitutcd alkynyl, cycloalkyl, aryl, hetcrocyclo, or alknxy; or forms

0 a heterocyclo with R ;

Bs iz altached to A or atom C-3 and is hydrogen, alkyl, substituted alkyl,
heterocyeloalky?, alkenyl, substituted alkenyl, alkoxy, or heterocyelo; or Rs
together with R, forms a five to six membered heterocyclo;

Ry at each gecurrence independent ol each other Rg is selected from hydrogen, alkyl,

5 subshituted alkyl, alkenyl, substituied alkenyl, alkynyl, substituted alkynyl,
aryl, eycloalkyl, heterocyelo, hydroxy, alkoxy, aring, aminoalkyl, eyaix,
halogen, alkylamide, aiteo, NRgC=0)Re, 5{0)R 1y, -C(=0)Ry, -CuRg, -
S(03NRyRy, -Cl=0N(R)HO(Rq), -C(=01NRgRs, and -OC(=0)Rp, provided

only one of said R; groups is selected from amino and amiroalkyl;
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Ry 18 selected from hydrogen, alkyl, substituted alkyl, alkenyl, substituted alkenyl,
alkynyl, substituied atkynyl, aryl, eycloalkyl, heterocyclo, hydraxy, alkoxy,
cyano, halogen, alkylamide, nitro, NRyC(=0)Rg, S{Q):R, 0, -Ci=0)R;s, -CORy,
“S{0LNF4R 0, -C{=0IN(Rs}O(Rs), -C{=0)NR 4Ry, and -OC(=0)R 1o or forms
a six-mernbered heterocyele with Ra;

Ry and Ry &t each occurmence selecied independently are selected from hydrogen,
alleyl, substituled alkyl, heterocycloallyl. alkenyl, substituted alkenyl, allynyl,
substituted alkyoyl, eycloalkyl, aryl, or heterocyclo, or Rg and Re together
farm a three-to-2ight membered hoteroeyelo: of Ry with Ry forms a dvrce-to-
cight membered heterocyclo; and

Rip at each occurrence independent of each other Bay is selscted from alkyl,
substituted alkyl, heterocycloalleyl, alkenyl, substituted alkenyl, alkymryl, and
substituted aileynyl, or forms a heterceyele with Rg; and

wis0,1,20r3.

g The compound of claim 7 having the formula:

) o
Rl = L
Rq, N/A

|
By
or a pharinaceutically acceptable salt or hydrate thereef, in which:

A is CRs or pitrogen;

R, is aleyl. substituted alkyl, heterocyelealkyl, eycloallkyl, aryl, or a heterocyclo
having as s hetercatom or heteroatoms sulfur or at least one of oxygen and
nitrogen; or I together with Ry forms a heterocyelo that 18 unsaturated or
selested from optionally-substituted 1,2,3.4-tetrahydroquinoline,
triazaspivodecane, morpholine, piperidine, pyrrolidine, and diazapine;

Rz 15 hydeogeo, lower alkyl, or phenyl, or forms a belerocyelo with 1, that is
unsaturated or sclceted from optionally-substituted 1,2,3.4-

tetrahydrequinaline, triazaspiradecans, morpholine, piperidine, pymrelidine,
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and dinzapine, or Ra together with R forms a five or six-membersd
Lekerucyclo;

R, is hydrogen, {CHR-(CHa)p2, or —O-(CHa -2,

Rjs Is hydrogen, methyl, or ethyl: or Rs together with R forms five or six membered

5 heterocyclo;

Re 15 attached to any available carbon atom of ring ¥ and at each oocurrence
independent of each other Ry is selected from hydsogen, alkyl, substiiufed
ulkyl, alkoxy, nitvo, and halogen;

R, is hydrogen. alkyl, hydroxyafkyl, or alkoxy, or farms a six-membercd heterocyelo

0 with Rig

R4 15 hydrogen or forms a six-membered heterocycle with Rea:

Z is hydragen, COzH, aming, aminoalkyl, alkylamide, alkoxy, heterocyclo, aryl, or
cycloalkyl;

1% 3; and

15 nisG, 2,3, ord

9. The compaund according to claim &, having the forraula:

=]
Rl /== B CHRAR
_(N.
N 4N

20 ar a phermaceutically-acceptable sult thereef, in which
Rz is hydrogen, meihyl, ethy!, propyl, or phenyl, or forms a six-membered
heterocyclo with Rs;
Rs at each ocourrence independent of cach other Rg is selected from hydrogen, €
aglkyl, alkoxy, nitro, and halogen:
25 R, is hydrogen, C) galkyl, hydroxyC)salkyl, or C\salktoxy, or forms & six-membered

heteroeyclo with Ry
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Ky7and Bg (i) independently of each other are (CRgjRa2)~W, or (ii} together form
aryl, heterocyclo, cycloalkyl or bicycloalky! oplionally sebslituted with one to
four groups selecied ftoin Crealkyl, Ciaalkory, aryl, cyclonlkyl, end
herernuryl;

W at each occurrence s selected from rydvogen, alkyl, alkylamide, aminoalky],
alkylthio, alkoxy, bydroxy, cyane, -COzle, ~C(=03R 0, -C{=IN{Rpu}(R20),
-NRig{C=01Rpy, aryl. cycloalkyl, and heterocyelo having as its heteroatom or
heteroutemns sulfur or al least coe of oxygen and nittogen;

Rie apd Rag are selected [rom hydrogen, alkyl, substituted alkyl, helerocycloalkyl,
alkenyl, substituted alkenyl, cvcloalkyl, aryl, and heterocyclo;

Rz -and Ry are independently hydrogen, alkyl, hydroxy, or hydroxyalkyl:

715 1 or2; and

5is0, 1,2, 3004

10, The compound acenrding to claim 9, o a pharmacentically-acceptable.
salt or hydrate thereof, in which:
Rais bydrogen;
Rs is hydrogen, methyl, or ethyl;
R4 is hydrogen: .
R, is benzyl und R,,is CO2R 5, or B, and R, together form 2 five-to-sight membered
cycloalkyl or bicycloalky! opfinnatly substitated with one o four Cy_aliyl;
Rys is hydrogen or Ciaalkyk and

nis 1.

11. The compound of claim 7 having the formula (i) or {ii):
(Rgh ,__(ENF{‘RQ {Re._ /= i N/—Ht
! Ose?
0\"‘}1 \N\c w  (Rg)y
(Gl ) or (Hh
F4 z

or a pharmacentical{y-acceptable salt or hydrate thereot, in which
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A 15 CRs or nitrogen;

Z is hydrogen. alkoxy, amino, aminoalkyl, alkylamide, or heteroeyclo;

R is alkyl, substituted alkyl, heterocycltoalkyl, eycloalkyl, or aryl;

R is hydrogen, methy!, sthyl, or propyi;

5 Rsis hydrogen, methyl, or eihyl:

Rg is aftached (o any avallable cabon atom of ving V and at each occurrence
independent of sach ether Rg iy selected from hydrogen, alkyl, alkoxy, nilro,
and halagen;

Bys at each ocourrence is hydrogen, halogen, alkyl, or cyano;

16 the bond linking atom C-3d and C-4d is a single or double band;
hisd

fis3;

JisZ2or4;and

nisl, 2,003,
%]
12 The compound of claim 11 having the formela (i) or (iv):
Rk’ N/CHH"R‘“
Yo R
N/
O\ISIHZH {iiiy ar
)
20
or a pharmacentically-scceptable salt or bydrate thereot, in which
Ri7and R (1} independently of each other are (CRzRaz)-W, or {it) together form
aryl. beteroeyclo, cycloalkyl or bicyeloaikyl optivnally substituted with one to
four groups selected from Cyalkyl, Cpgalkexy, aryl, cycioalkyl, and
25 hetercaryl;

W ul each ovcwrence is selected from hydvogen, alleyl, alkylamide, anzinvalkyl,
alkylthio, alkoxy, hydroxy, cyanc, -COoRyg, -C=0R, -C=0INR 10)0(Rag),
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-NR1o(C=0)Rap, aryl, cycloalkyl, and heterocydla having as s heteroatam or
hieteroatoms sulfur or at least one of oxygen and nitrogen; and
By and Ry are selected from hydrogen, alkyl. substituted alkyl. hetorocycioalkyl,
alkenyl, substituted alkenyl, eyclealkyl, aryl, and heterocycio;
Ry and Ry are independentiy hydrogen. alkyl, bydroxy, or hydroxyalkyl,
nislor2; and
s1s0,1,2, 35004
13, The campound according i claim 7, selected from (1)
(3R)-2,3-Trihydro-5-methyl-3-(4-merpholinylmeibyl -N-(2,2.6,6-
tetramethyleyclohexyDpyerolo[1,2,3-de]-1.4-benzoxazine-G-carboxamide;
N-[[(3R)-2.3-Dibydro-5-methyl-3-(4-morpholinyimethyl) pyrralo[1,2,3-de]-1 ,4-
benzoxaein-6-yllcarhonyl|-L-phenylalunine methyl ester;
N-[[{3R)-2,3-Dihydro-F-methyl-3-(4-morpholinylmethyl pyeeololl1,2,3-de]-1,4-
benzoxazin-G-yllcarbonyl]-L-tyrosine methy! ester;
{3R)-,3-Dihydro-5-methyl-3-(4-morpholinyanethyil-N-(1,3,3-
ifmethyibicyclo(2. 2. heptan-2-yhpyrrolof 1,2,3-dej-1 .4-benzoxazine-6-
carboxammide;
N-[[{358)-2,3-Dihydro-5-methyl-3-(4-morpholinylmeshyljpyreolof [ ,2,3-de]-1.4-
benzoxazin-6-yl]earbonyl)-L-phepylalanine methyl estor;
{38)-2,3-Dihwdro-5-methvl-3-(4-morpholinyloethyl)-N-(2,2,6,6-
tetramethyleyclohexypyrrolof 1,2,3-de[-1,4-benzoxazine-6-carboxamide;
(35832, 3-Dihydro-S-methyl-3-(4-morpbolinylmethyl)-N-(1,3,3-
trimethylbicyelo[ 2.2, t]heptan-Z-ylpyrrotol 3 .2,3-de]- 1 4-benzoxazina-6-
carboxaride;
2,3.4,5-Tetrahydro-6-methoxy-5-[2-(4-morpholinylethyl]-2-[(15,28)-1,3,3-
trimethylbicyclio[2 2. 1Thepran-2-y1]- 1 H-pyride]4,3-b)indol- 1 -one;
N-{[5-Ftuoro-7-methox y-2-naethyl-1-[2-(4-nxnphelinylJethyl]- 1 H-indel-3-
i Jearbonyl]-L-phenylalanine methyl esier;
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5-Fluoro-7-methoxy-2-methyl-1-[2-(4-marpholinyljethy!-N-[(15,28)-1,3,3-
trimetbydbicyclof 2.2, Uheptan-2- yl)-1H-indele- 3-carboxunmde;
3-Fluoro-7-methoxy-N-(2-metbox yphenyl)-2-rethyl- 1-[ 2-(4-morpholinyl)ethyl ]-1H-
indole-3-carboxanude;

N-(2-Ethylpheny))-5-fiuoro-7-methoxy-2-methyl-1-{ 2-(4-morpholinyl)ethyl] - 1 H-
indole-3-carboxanide;

1-[[3-Fluoro-7-methoxy-2-methyl- 1 -[2-(4-morpholinyl)ethyl]- 1 E-tndol-3-
yllcarbonyl}-1 ,2,5,4—tetrah3vdrnquinolim:;
5,7-Dimethoxy-2-nethyl-1-(2-(4-morphelingl)ethyl -N-{(18.28)-1,3,3-
irimethylbicyclo]2.2.1Jheptan-2-y1j- 1 H-indole-3-carboxamide;
5-Flooro-7-mathoxy-2-tnethyl-N-[{ 1R)- L-methylpropyl]-1-[2-(4-motpholinyljethyl -
1H-indole-3-cachoxamide;
S-Fluoo-T-methoxy-2-uethyl-1-[3-¢4-merpholinylipropyl[-N-{{18,28)-1,3,3-
trimefthylbicyela[2.2.1 Jheptan-2-y1 -1 H-indole-3-carboxamide;

6.7-Dihydro-7{ 4-morpholinylmethy!}-N-[{ 15,28)-1,3,3-trimethy] hicyclo

[2.2. Iheptan-2-yl|-SLI-pyrazolo] 5, 1-b] 1.3 Joxazine-2-carboxamide;
{28)-1-[[6,7-Dibydro-7-(4-morpholinylmethyl)-SH-pyrazole[5,1-b11,3]
axazin-2-ylJearbonyl]-2-(methox ymethypyrroliding;

N-[[7-Methoxy-2-metityl- i -[3-(4-morpholinyl)propylj- 1H-indol-3-y11
carbenyl)-L-phenylalanine methyl ester;
1-{Z-(4-Morpholinyilethyl]-5-nitro-N-{({5,28)- 1,3 3-trimethylbicyelo[2 2. 1 Theptan-2-
¥11-i H-pyrazole-3-carboxarmide;

1-[2-(4-Morpholinyijethyl[-3-pite-N-[(18,28)-1,3, 3-rimethylbicyelof 2.2, 1 heptan-2-
¥11-i H-pyrazole-5-carboxanude;
T-Mothoxy-2-methyl-MN-[(18,25)-1,3,3-trimethylbicyeloiZ.2. 1 [heptan-2-y1- 1H-
indole-3-carhoxamide;

T-Methoxy-2-methyl-1-peetyl-N-[(13,25)-1,3,3-trimethylbic yelo[2.2. 1 jbeptan-2-vl]-

IB-indole-3-carboxannde;
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7-Methoxy-2-methyl- 1-[2-14-pipesidyDethyl]-19-[(15.253-1.3,3-
wimethvibicyelo[2.2. ]heptan-2-yi}-1H-indole-3-carboxamide;
7-Methoxy-1-(2-methoxyethyl}-2-methyl-N-[(15,25)-1,3,3-trimethyl-
bicyclo{2.2.1heptan-2-y1]j- LH-indole-3-carboxamide;
T-Methoxy-2-methyi-1-(3-pyridinyl-methyl)-N-[{15,25)-1,3,3-tnmethyl-
bicyclo[2.2. 1]heptan-2-vi - I[-indole-3-carboxamide;
7T-Methoxy-2-methyl-1-{3-(4-morpholinyl}propyl]-N-[(15,25)-1,3,3-
rimethyiticyelo] 2.2 Uheptan-2-y11- 11-indole-3-carboxamide;
1-[2-(Dimethylaminoiethyl}-7-methaxy-2-methyl-N-(18,25)-1,3,3-
trimethyibicyclol2,2. 1 heptan-2-y11-1 H-indole-3-carhoxamide;
7-Methoxy-2-methyi-1-[2-( L-pyrrod idinylethyl]-N-[(18,28)-1.3 3-
trimethyibicyclol2.2. [ heptan-2-vi{]- 1-indole-3-carbox amide;
F-Metheny-1-[(4-methox yphenylmethyl]-2-melhyl-N-[{18,29)- 1.3, 3-vimethyl-
bicyelo2.2. 1 1keptan-2-31]- TH-indole-3-carboxamide;
1-(2-Cyclobexylethyl)-7-methoxy-2-methyl-N-[(18,253-1,3,3-
triwetbyibicyclo[2.2. 1 Jheptan-2-yi|-1H-indole-3-carboxamide;

1-[2-[Bis{ Lnethylethylaminc]ethyl]-7-methox y-2-methyl-N-[(1$,28)-1,3,3-
trimethyibicycing2.2.1 Jheptag-2-y13- 1 H-indole-3-carhoxamide
1-(2-Brhoxyethyl)-7-methox y-2-methyl-N-[{15,28)- 1,3,3-
irlmethyibicyclo[2.2. 1 Jheptan-2-y1}- 1 H-indoke-3-carbonanmide;
7-Meiboxy-2-methyl-1-[2-(1-metkyl-2-pyrrolidinyethyl - [(15,2531,3,3-
trimethylbcyclo[2.2. 1 lheptan-2-y1]-1H-indole-3-carboxamide;
T-Methoxy-2-methyl-1-(2-phenoxyethyl)-N-[(18,25)-1,3,3-
trimethyibicycin{2.2. 1 Jheptan-2-y11- IH-indole-3-carboxamide;
T-Methoxy-Z-methyl-1-[3-(4-methyl- L-piperazinyl)propyl]-N-[(13,25)-1.3,3-
tnimethylbicyclol2.2. 1 Theptan-2-y!]-1H-indoke-3-carhoxamide;

5-Methoxy- 1-[2-(4-morpholinyljethyl]-N-[(1§,28)-1,3.3-
inmethylbicyciof2.2. 1 Jheptan-2-y1])-1H-pyrazole-3-carboxamide;
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1-[2-(4-Morpholipyljethyl]l-5-(pentyloxy)-N-[(18.25)-1,3,3-

trimethylbieyclo{2.2. 1 Jhepian-2-¥)}- IH-pyrazole-3-carboxamide;
(23)-2-Methoxymethyl}-1-[[ 1-[2-(4-rompholinyJeibyd )-5-(pentylox - IB-pyrazol-3-
yllcarbonyllpyerelidine;

2,5-Dihydro-6-methox y-3-[2-(4-morpholinyl Jethyl]-2-propyl- T H-pyrido[4,3-blindol-
1-ome;

2-Cyclopentyl-Z, 5-dibyydro-6-methoxy-5-[2-(4-morpholinyNethyl]-1H-pyido[4,3-
blindol-t-one;
2,5-Dihydro-6-methoxy-2-{2-methoxyphenyl)-5-{2-(4-morpholinyliethyl]- 1H-
pyrido(4,3-blindol--one;

2,5-Dihydro-6-methoxy-2-{ 2-mcthox yettryl)-5-] 2-{4-morpholinylethyl]- 1H-
pyridof4,3-blindol-1-one;
2,3-Dihydro-6-methoxy-3-[2-(4-morpholinyl)ethyl]-2-{(3R)tetrahydro-3-furanyl]}-
1H-pyrido{4,3-hlindol-1-one;

2, 3-Dihydro-6-methoxy-5-[2-14-morpholinylethyl]-2-fl LR 1-methyl-L-phenylethyil-
1H-pyridofd,3-blindol-1-one;

2-(2,3-Dihydro- 1 H-inden-1-y1)-2,5-dihydro-6-methoxy-5-{2-(4-mmphelinylethyl]-
IH-pyrido{4,3-blindol- 1-one:,

2-{Bicyclof2.2.) Iheptan-2-yl)-2,3-dthydro-6-methaxy-5-{ 2-(4-morphelinylethyl ]-1TH-
pyeidol4,3-blindol-1-oue;

2,5-Dilrypdro-6-methoxy-5-[2-(4-marpholiayl ethy]-2-(3,3,5-frimethylcyclo-hexanyl }-
15-pyridol4,3-1jindol- 1 -ons;
2,5-Dihydro-6-incthoxy-3-methyi-5-[2-f4-nzorpholinylethyil-2-{(18,28)-1,3,3-
trimethythicyclo[2.2. 1 fheptan-2-y1j- 1 H-pyride[4,3-blindol-1-one;
2-[(2-Fiuorophenylymethyl]-2,5-0ihydro-6-methox y-5-[2-(3-morpholinyl)ethyl]-1H-
pyrido[4,3-b]indol-1-one;
2-((2,6-Diretbylpbenyl)-methyl]-2,5-dibydro-6-metiony-3-{2-(4-morpholinyDethyl]-
1H-pyridol 4,3-bjindol-1-one;
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2.5-Dihydre-6-methoxy-3-[ 2-(4-morpholiaylethyl]-2-{{ IR 2R}-1,3,3-
wimethylbicyclol 2.2.1]-heptan-2-yi]- 1 H-pyride[4,3-blindnl- 1-one;
2,5-Dihydro-8-methexy-5-[2-(4-morpholinyl}ethyl}-2-1{15,25)-1,3,3-
trimethylbicyclo{2.2. 1] heptan-2-v1}- IH-pyrido{4.3-blindcl- 1 -one;
L.5-Bihydro-1-|Z-{d-morphalinyl)ethyl]-3-[(1R,2R}-1,3.3-
irimethylbicyclof2.2.1]heptan-2-yl]-4E-pyridof 3,2-clpyridin-4-one;
1.,5-Dihydro-5-[{2-methoxyphenyl)methyl}-1-[ 2-(4-morphalinylethyl|-4H-
pyrido[3,2-¢[pyridin-4-ope;
2,5-Dibydro-6-methoxy-S-(phenyimethyl)-2-1(18,25)-1,3,3-
trimethylbieyelo[2.2.1Theptan-2-¥1]- 1 H-pyrido[4.3-bindol- L-one;
3-Buiyl-2,5-dihydro-6-methoxy-2-1(15,25)-1.3 3-trimethylbicyelof2 2. 1] heptan-2-yi]-
1H-pyrido[4.3-blindol-1-one;

4-Methyl-2,5-diydro-6-raethon y-5-12-(4-morpheliny ellyl[-2-[(18,28)-1,3,3-
trimetbylbicyelol2.2.11beptan-2-y11- 113-pyrido[4.3-blindol- L -one;
4-Fluore-2,53-dihydro-6-methoxy-3-f2-(4-merpholinyljethyl]-2-[(15,25)-1,3,3-
trimethvlbicyclofZ.2.1beptan-2-yI]- IH-pyridof4,3-bJindol-1-one;
2-Melbyl-1-[2-(4-mompholinglethyli-5-phenyl-N-[ 18,28)-1,3,3-
wimethylbieyelof2.2. 1 Jhepran-2-yi]-V H-pyorole-3-carbaxaryide;

2-Methyl- i-[2-(4-motpholinyljethyl]-4,5-diphenyl-N-[(15,28)-1,3,3-
timethylbicyclof 2.2. 1 fheptan-2-y1]-1H-pyole-3-carhoxamide,
1,5-Difyydro-1-[2-(4-morphelinyljethyl]-2-phenyl-5-1(1$,25)-1,3.3-
trunethylbieyelo[2.2. 1| heptan-2-¥]]-4H-pyrido[3,2-clpyridin-4-one;
1,5-Dihydro-1-[2-(4-morpholinylethyl]-2,3-diphenyl-5-[{18,23}-1,3,3-
trimethylbicyela[2.2.1]heptan-2-y1)-4H-pyrido[3,2-c]pyridin-d-one;
T-Methoxy-1-[2-(4-morphelinyliethy1}-N-(2,2,6.6-tetramethyleyelohexyl)- 1H-
indazele-3-carboxamide;

7-Methoxy- 1 -[2-(4-morpholinyljethyl [-N-[{3R)- | -(phenylmetlryl}-3-pyrrolidinyl]- 1 H-

indazole-3-carboxanide;
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sl

7-Methoxy-1-12-(4-morpholinyDelbyl-N-1(38)-1-{phenylmethyD)-3-pyreolidinyl]-1H-
indazole-3-carboxamide;
T-Methoxy-N-1(18}-1-(2-methyl-2H-1etrazol-5-y1)-2-phenylethyl]-1-[2-(4-
morpholinyljetbyl]- 13- mdazole-3-carboramide;
N-[(18)-1-(Aminccarbonyl)-2-phenylethyl]-7-methoxy- 1-{2-(4-morpholinyl}ethy!]-
TH-indavcle-3carbexamide;
T-Melloxy-N-{(2-methos yphenylmethyl]- 1-[2-{4d-morpholinyethyl]- 1 H-indazole-3-
cathoxamide;
7-Methoxy-N-(2-methaxyphenyl)-1-{2-(4-morphalinyl)ethyli-1H-indazole-3-
carboxamide:

7-Methoxy-N-(2-methoxy-3-methylphenyl}- 1-[2-(4-morpholinylathy!]- LEH-indazale-
F-varboxamide;

N-(5-Chloca-2-methoxyphengl)-7-methoxy- [ 2-(4-morpholinyletliyl]- (H-indazole-
3-carboxamide;

N-{4-Fluorophenyl)-7-methox y- 1-12-(4-marphelinyljerhyl]- 1H-indazole-3-
carboxamide;

T-Methoxy-N-methyl- N-(3-methylpheny)-1-[2-(d-morpholinyllethel]-1 F-indazole-3-
carboxamide;
N-([3-Methosy-2-methyl-1-[2-¢4-morphelinylyethyl]-1H-indol-3-yilcarbony!l]-L-
phenylalanine methyl ester;

N-[[6-Mathony-2-methyl-1-[2-(4-morpholboyljethyl - IH-indol- 3-yleabonyl -
phenylalanine methyl ester;

N-[{7-Hydroxy-2-methyl-i-[2-(4-morpholinyleihyl]-1 H-indol-3-wlcarbonyl)-L-
phenylalaninumide;
N-{{2,7-Dimethyl-1-[2-(4-morpholiayethyl]-TH-indal-3-yfcarbonyl]-L-
phenylalaniue methyl ester;
N-[[7-Methoxy-2-methyl-1-[2-(4-morphobuyi)ethyl |- 1H-indol-3-yi]carbouyl]-L-

tyrosine methyl ester;,
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25

N-[[7-Methoxy-2-methyl-1-[2-(4-morpholinyl Yethyl |- LH-indol-3-ylJcarbonyl]- 3-
methyl-T-valine methyl ester;

NA[[7-Methox y-2-methyl-1-[2-(4-morpholinyljethyl - 1H-Indel-3-yl}cabonyl ]-N,N-
dimnethyl-L-phenylafaninamide;

(18- N-[ 1 -(Hydroxymethy!)-2-phenylethyl]-2-methyl- 1 {2-{4-morpholinyhethy!- 1T1-
indole-3-cathoxamide;
N-{{2-Methyl-1-[2-(4-mogpholinytiathyl]-1 T -indol-3-y Jearhonyl]-L-phenylalapine
metityl ester;

N-[[7-Methoxy-2-methyl- 1-[2-(4-morpholimylethyl)- i H-indol-3-yljcarbonyl]-L-
plienylalanine methyl ester;
7-Methoxy-2-methyl-1-{2-(4-morpholinyijethyl]-N-(1.3,3-irimeth yl-

bicyelo[2.2.1 Theptan-2-yl)-1H-indole-3-carboxamide;

(a8)-o-[[[ 7-Methoxy-2-methyl- 1 -{2-{4-morpholinyljethyl]- | H-indol-3-
yllcarbonylamino]-2-thiopheneprapanoic acid metlyl esier;
N-[|7-Methoxy-2-methyl-1 -[2-(4-morphoiinyi yethyl |-6-aza- 1 H-indol-3-ycarbonyl}-
1-phenylaianine roethy| ester;

N-{[7-Methoxy- 1 -{2-(4-mogphotinyl)ethyli-1 H-indazol-3-yiicathonyll-L-
phenylalanine methyl ester;

7-Methoxy-1-[2-(4-morpbolinyDethyl[-N-{1,3_ 3-trimethyibicyclo[2.2.1 ] heptan-Z-y1)-
1H-indazel-3-carboxamide;

N-[[7-Methos y-1-2-(4-morpholmyfethyl]- 1 F-indazel-3-yl carbonyl]-R-
amphctamide;

{o5)-c-[[{7-Methox y-2-methyl- 1-|2-(4 -morpholinyt)ethyl}- | H-indol-3-
vilcarbonyllamiec)-2-thiszolepropanoic acid methyl ester;
7-Methoxy-2-methyl-N-f(15)-1-(3-methyl)-terazolyl)-2-phenylethyl j-1-[2-(4-
morpholinyljetivl]-1H-indole-3-carboxamide:

7-Methory-2-methyl-N-[( 1S)-1-(2-methyl)-teirazolyl)-2-phenylethylj-1-12-{4-
rnespholiny!jetlyl]-1-indole-3-carboxamide;
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N-[|7-Methox y- 1-[2-(4-morpholinyljethyi j- 311-indot-3-yi Jearbonyl]-L-phenylalamine
methy! ester;

N-[[7-Melhoay-[-12-(4-morpholiny Dethyl]- TH-indusol-3-yllcarbooyl |- L nupbtiyl s mide,
F-Methoxy-1-[2-(4-marpholinyethyl[-N-{1, 3. 3-wimethyibicyclof2. 2. 1 heptag-2-yki-
1H-indole-3-carboxamide;

2-Methyl-1-[2-(4-morpholinytethy{-N-( 1.3, 3~mmethylbicyclo[ 2.2, § Thepian-2-41)-
TH-pywrole-3-carboxamide;

2,5-Dinethyl-N-[{ 1R }- | -methyd-2-phenylethyl]-1-[2-(-morpholinyletivel - T H-
pyrrole-3-carhorantids;

N-[[2,5-Dirzethyl-1-[2-(4-morphelingl}ethyld- 1H-pyerol-3-vlcarbonyI]-L-
phenylalanine methyl ester;

N-[[2-Methyl-1-[2-¢4-morpholinyliethyl]- | H-pyrrol-3-y)lcarbonyl)- L-phenylal:nine
methyl ester;

2-Methyl-N-[(18)-1-(3-methyi-1,2,4-oxadiazol-5-y1)-2-phenyiethyl]- 1-[2-(4-
morpholinyl)ethyl]- 1H-pyrrole-3-carboxamide;
N-[11-[2-{4-Morpbolinyl)ethyl - 1 H-inidazol -4y jcarbounyl]-L-phenylalanine methy!
ester;

N-J[1-{Z-Phenoxycthyl)- | H-imidazol-4-yilearbonyl]-L-phenylalanine methy! esier;
and :

N-{(1-Penty!- 1H-imidazol-4-yl)carbonyi]-L-phenylalanine methyl! esier; and

(i) 2 phurmnaceuticail y-acceptable salt or hydrate thereof.

14. A compound having the formula:
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[
a—%"f "
IS
Aa 1
ﬁu(!'H

F
b

or 2 phagreacentically acceptable salt o hydrate ihereof, i which:

5 A is nittogen or CRg;

B is nitcogen ox CRap, provided that A and 3 are not beth nivogen;

Ry is ~CHE 1Ry g;

R; is hydrogen, lower alkyl, phenyl. or forms 2 five or six membered heterocyclo with
R,

10 IRy ks hydrogen, alkyl, aryl, or OR3;

Rap 15 bydrogen, alkyl, alloxy, amino, cyano, halogen, or.aryl;

Rs is hydrogen, methyl or ethyl, or forms 4 hewerocyelo with Ray:

R, 18 bydrogen, €, alkyl, phenyl, benzyl, or -C1L- which together with R, forms a six
membered eterocycle ring;

15 Ruais hydropen or when Rz is -CITy-, a bond linked to Ryy;

R7 and Ry, are (i) seleeted independently from hydrogen and -(ClIa)-(CRy R de-
(CH)-W; or (i) Ry and Rag topether form eyaloalkyl, aryl, or heterocyclo
having as its heteroatom ot hetzroatoms sulfur or at least one of oxygen and
Titrogen;

20 W at each occurrence is selected from Cil;, alkylamide, aminoalkyl, alkylthic,
alkoxy, hydroxy, cyano, -COsRiy, ~C(=0)Rqy, ~Cl=CN{R 1y )O{Rz), -
NR 15(C=0)Ryg, aryl, eyeloalkyl, and heterooyclo having as its heteroatom of
heteroatoms sulfur or 4t least onc of oxygen und nitrogen;

Rip and Rag are selected from hydrogen, alkyl. substituted atkeyl, heterooycloalkyl,

25 alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, eycloalky!, aryl, and
heteracycio;

Rz1and Ry are independently hydrogen, alkyl, hydroxy, or hydroxyalkyl;

-3
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sand tare O, 1 or 2; and

wisOorI.

15, Tie conpound sccording to claim 4, or & phurmaceutical by«
5 sceeptable salt thereof, in which
R; is “CHR12Rug;
Ry is hydrogen, methyl, ethyl, propyl, or phenyl;
Rz and Riy (i} independently of each other are (CHy)e-(CRy(Rap b (CHo-W, 0r (11)
together form a three-to-eight membered cycloalkyl or bicycloalky! optionally
18 substituied with one to four groups selected from Cy4alkeyl, C; alkoxy, aryl,
cycloalkyl, and heteroaryl, or together form oplionally substituled rapthyl,
tetrahydronapthyl, acenapthyl, dihydroindenyl, pyrazolyl, or benzodioxapinyl;
W al each ocourrence is selocted from -CHy, Chraalkylthio, Calkoxy, hydroxy.
cyano, “CORH, -COC) salkyl, -C=0IN(Chyalkyls, -C(=0)NL1(C,ualkyl), -
15 C=0NH{cycloalkyl), -C{=O3H, -C{=01NHa, C=0)Craatkyl, -Cl=OIN(Cy.
4alleylYO(C _sallcyl), -NE(C=0)C 1 galkeyd, -N(Cypalkyl Y phenyl}, -
MNH{{C=0)phenyl, phenyl, imidazole, biphenyl, diphenylC,.salkyi, pyridine,
pyrrolidine, thiophene, pyrazole, imidazole, tetrazole, oxazole, oxadiazole, and
napihyl, wherein said group W is optionally substituted with one to four C;.
20 42lkyl, hydroxy, halogen, eyano, Cr.qalkoxy, keto, riflucromethy, amino,
acetylamino. five-or-spi membered heterocyclo, three-ta-eight membered
cyeloalkyl, benzyl, or aryl; and
R3; and Rgp are lower afkyl, hydroxy, or Lydroxyalizyl.

28 16.  The compound according 1o claim 14, or a pharmaceuticatly-

ancepiable salt thereof, having the fornula:

g /i
4_)LN COR
H

R.’/\ \R

"N

)

o
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in which B is N or CH: and Rqq, Ry, and Ry are indopendently hydiogen or Cy.
salkyl.

7. The compound according to claim {4, or & pharmaceuticalty-
5 acceptable sall theweof, having the formula:

CHR;R,,

a
’LH
— / ‘\N

o

¢

18. A phamaceutical composition adapted for treating a respiratory
discase or.non-resplratory leakocyle-achivation ussociated disease in a mummal
10 comprising 2 therapeutically-effective amount of at Teast ane cannabinoid receptor

maodulator according to claim 7 and a pharmaccutically-aceeptable carricr or diluent.

19, A pharimaceutical composition for ireating a respiratory disease or non-
rcspiratory levkocyte-activation associated diseasc in a mammal comprising (i) onc or
15 more compounds aceording to claim 7; () one or more second compounds effective
for weating a lenkocyte-achvation assoclated disease 1o a roammal; and () a

pharmaceuticaliy-aceeptable carrier or diluent,

20. A pracess of prepuring a compound according o claim 7 having the
20 formaula (Jj):

O.  NIRy
(Beh,
ol
i L
M\‘f N
Hy
an
193
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in which Ky and Rs are selected independently of cach other, and when Q is CRg,, R
and Rg, are selected independently of cach other;

said process compeistng:
[V

el '
a) reacting compound (7) L\"\j\/u\ﬂ with a nitcoalkyl in the
1
g [

M.

Q" N0y

presence of a halide salt and a crown ether @ form a compound (7a),
(Rgly o8

N, N_’\“ﬁ ;

:‘} P NO, (T8
Q7 NGy

1) reacting the compotmd (7a) with acetle anhydride and a fluorine-containing

agent in  the presence of 13-crown6 o give a compound

(R
S e
M. NOy
& oy LCY

¢} reducing ihe compounl {7b) under hydogenation conditions in 2 solvent to

(7h),

i ®aln,
provide a compound {9, PR H
1] /—Bs
M., 2 9y
LI

d) tresting the compound (97 with an Rs-halide in the presence of a buse and a

Reh g
N EN
solvent to form a compoupd (293, o < Bs g
.

i
R
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) teating the compound (29) with ibaloacetyl balide optionally in the

Oy CX5
Ry
. . L\J“{“ N
of abase and a solvent to give a compound (30), o kg (30},
g7 N
preseace Ry
wherein X

is malide; and
f) treating the compound (3} with an amine in ihe presence of a base to form

5 the compound of formmala (T

21, A provess of producing a cormpound according 1o claim 7 having the

by (%)
- O\A"r’cu X,R ; ;

formmla (k) Lt wherein R; is  selected
independently of Rs, £ is 3, and Xi-Ry; i5 2 nucleophile selected to define Z, said

W procoss comprising:

Aoy
\ Syooen
a) reacting a compound of formula (31) N
OH

with (RB)-(+)-glycidol under Miwunobu conditions to give a compound (32),
Rsk
e
1T
N
|
i}
C’J o

G
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10

13

) reacting ifre componnd (32) with 4 nncleophile By =X {or Rai-¥—H where
Rgl
ﬁ\\
o
(I) (33)

bydrogen) to give a compound {33}, R](-XI-CHA\rI

T
N

His o

¢} reacting the compound (33) under Mitsupobu conditions to give a

{Kgh

(34}

O
compound (34), \‘J YRy XaRay

d) reacting the compound (34) with trihaloacetyl halide at a temperature of

(Reh .\f\ €0l
T a5
greater than 40°C w give a compound (35), N
O
about HehrX Ry

&) hydrolyzing the compound (35) under basic conditions to give a compound

(Rels
P
A 36)

(36}, 0\)%5-*3""“

5 and

f) reacting the compound (36) with so amine wuder amide bond coupling
conditions io give the compound of formula (Tk).
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22 A pmocess of producing & compound according io claim 7 having the

0
v I < N By
Rehi=Fh N Ry
NLQ/ N
A

{In}
foriula (Iny: Ry
5 compusing:
o b CBs
2) reacting a eompound of formula (37), Q" NEBo with

an alkyl lithivun and carbon divkide o furm a compound (38),

Fo ACOH
AN 2

12
Rep=3 (I8

-

P
" NHBoc

b} reacting the compound (38) with a dialkyl amine under amidc bond
S NS h
(R~ j:
M. (39)
10 conditions to form a compound (399, 1 NHBoo H

¢} treating the compound (39) with a piltile in aquenas acid ai a temperatarc of

ghowl grealer thun 50°C to give a compound of formula (I,
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a
CH
[} ~CHy
- N
I
Rely-2 o, @
My
LA

d} treating the compound of formula () with Rs-X o the presence of a base to
give a compound of formula (Tm),

o

A s
R I
RS | g oy
-
i _
(k)

AN
Ry

&) hydrolyzing the compomd of forrula (7ra) vnder aqueus basic conditions

&)

L & 7
-, N
¢ {4m
to produce u compound (40}, 3 L end
f) reacting the compound (40} with an amine under amide bond eoupling

conditions to provide the compound of formula (Tn).
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FURTHER INFORMATION CONTINUEG FROM  PCTISAS 210

1. Clatms: 4(in part),5,7(in part),18-22(ir pait)

compounds of formula figured in claim 5

2. Claims: 4(in part}),6,7(in part),3-12,13{in part),
18-22(in part)

comounds of fermula figured in claim 8

3, Claims: 13(in part),24-17,18-22(in part)

compounds of formula figured in ¢Taim 14
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Intornat coal Apm ication ko, PGT/US €1 /04131

FURTHER INFCRMATICN CONTINUED FROM  PCTISAY 210

Continuation of Box 1.2

Claims des.: 1-3,7(in part)

1 - Ctaims 1 to 3 relate to a method of treatment of 2 mammal body
defined by reference to a desirable characteristic or property, namely an
affective amount of a cannabinoid receptor modulator or a CB2 receptor
modulator

Thase claims cover all products having this characteristic or property,
vhereas the application provides support within the meaning of Article 6
BCT and/or disclosure within the meaning of Article 5 PCT for only a
limited number of such products. In the present case, the claims so lack
support, and the application so lacks disclosure, that a meaningful
search over the whote of the scope cTaimed in claims 1-3 is impossible.
Independent of the above reasoning, these claims also lack clarity
(Article 5 PCT). &n attempt is made to define the preduct by reference to
a result to be achieved. Again, this Jack of clarity in the present case
is such as to render a meaningful search over the whole of the scope
claimed in claims 1-3 impassihle.

2 - Claim 7 relates to an extremely large number of pessible compounds,
Due to many options, vartables, possible permutations, unitmited group
definitions and the two undefined factors § {for RS} and h {for R&} in
connection with the proviso in the definition of R6 which is not readily
romprehensibie, ctaim 7 lacks clarity and conciseness within the meanming
of Article & PCT to such an extent as to render a meaningful search of
claim 7 imposzible.

The applicant’s attention is drawn to the fact that claims, or parts of
claims, relating to inventions in respect of which no internationat?
search report has been established need net be the subject of an
internationat preliminary examination (Rule 66.1(e) PCT}. The applicant
is advised that the EPO policy when acting as an International
preliminary Examining Authority is normally not to carry out a
preliminary examination on matter which has not been searched. This is
the case irrespective of whether or not the ciaims are amended following
receipt of the search repart or during any Chapter 11 procedure.
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