(19) B FEREFT (JP)

JP 2004-531571 A 2004.10.14

WA R QRN () SHEBLESS

$5%2004-531571

(P2004-5315714)
43 AEE TMI65E10H 148 (2004, 10.14)

(51) Int.CL.” F 1 F—va—F (B%)

CO7D 213/36 CO7D 213/36 4C037

AG61K 31/341 A61K 31/341 4C0O55

AG1K 31/44 AB1K 31/44 4C063

A6 1K 31/4408 AB 1K 31/4406 4C0886

A6 1K 31/4433 A6 1K 31/4433

EERER AFBRK THREEFEREF (£ 182 H) BHEEICHES

Q) HEES #5$FE2003-500056 (P2003-500056) | (71) HEEA 500091335
(86) (22) HEEH SERL1455A8H (2002.5.8) R= ) = A ENNA LN TT—T
85 FURRSCIRHE FEERISELLB25H (2003.11.25) Ya—FAhANE Aa—FLA4Fv R
(86) EEEHBEE S PCT/US2002/014400 PAVHERE axFHv M 068
@7 EELHES W02002/096876 77 VoPZ74—F DwPsl)—
87 HEAMAB SERL144E12H50 (2002.12.5) o—F 900
(31) EAEEEHEE  60/293, 600 (74) {LEB A 100082005
(32) &5 H SERL134E5 A 250 (2001. 5. 25) #EL E HE
(33) EREETERE A EH (US) {(74) {RE A 100084009
(B1) fHEE EA (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM) £EA NI FR
,EP (AT, BE, CH, CY, DE, DK, ES, FI,FR, GB, GR, IE, IT,LU, MC,N| (74) {f¢FE A 100084663
L, PT,SE, TR) , AE, AU, BG, BR, CA, CN, C0, CZ, EC, EE, HR, HU, 1D fE+ FHH B
, 1L, IN, JP, KR, LT, LV, MX, NO, NZ, PL, RO, SG, SI, SK, UA, UZ, V| (74) {38 A 100093300

N, YU, ZA

FET ®HF EiE

B EICHE S

64) [READE] 1 b AAf AEBDS Y EX—E LT OANMNA— FRUTFH 1 FLED

GNHOOOD

oooooooMmboooooboooooooDooooe

OEOWOArOXO YD O

ogooooooobobobooooooooooooo
ggoooooooboobobooooooooooooo

ugogooooon

00000gooooooon

ggoogoooo

NN oj\

G\BﬁN/ Ar—X—Y—Z M
i

o4

gj 4 ¢
N/&N (1)
T



ugbooogboofod

(2)

JP 2004-531571 A 2004.10.14

OoO0o0ooogao

Doo)OO00O00

O0oogaod

E W

[G\E)]\N/Ar X—Y—Z

: H

[

[ (D

L

O0oogaod

EO O -0-0 -NH-O 0O -S-00000CO0O0ODODOOOO

6O O
gooooooooooooooOo0Oo0Qo0o0ogggoouotooooooooooooogogoo
goooogooogopoofooygoyoo ooy ooy oDy ougoog
goooocoocoouopouotoogoooo oo bbbt oDooobDo o oo
goooooooooooooooooo0ogogoootouoooooooooooogoogoo
goooocgo0oooofouotoogootoo oo pbootooyooooo oDty oooopDoo oo
goooooooooooooo0Q0Q0Qo0Qo0gggoooootuoOopooooooooooogogogoo
oo0ooobo0oo0ooDobooobOo0oooDooDoDooDoo0oDOo,4obo0obD-3-0bbO0DooOoaOo
ooooooooDooo[I3]ooooooD-2-0000000O00OODO0-3-0000000O0
oooooooooooobooooobo2,3-0000-1H-000000O00O0000O00O0
goooogogouoobuoououogoygoouopbuoboougouogooao
goooocoocoouopouotoogoooo oo bbbt oDooobDo o oo
goooooooooooooooooo0ogogoootouoooooooooooogoogoo
goooooo0ooooooooooooo0oooo0ooboooooooDoooos,4-0000 -2
H-OODO([1,4]00000000D00OC0DOODODOODODODODODOODODOOOOODOO0ODOO
googoogogogoooogogoooygoogopooopbogooyooygppDygpoDUoo oDy oo oo
gogooocgooooopouotooogo oo oo pbooto0ocyooooo Dottt oo o oo
gooooooooooooooOo0Oo0Qo0o0ogggoouotooooooooooooogogoo
O

ooooecobDicoRrRaoobbobbobblUbODOR,DbODDUODbUODODO
ArQd O

goooocgo0oooofouotoogootoo oo pbootooyooooo oDty oooopDoo oo
goooooooooooooo0Q0Q0Qo0Qo0gggoooootuoOopooooooooooogogogoo
googoogogogoooogogoooygoogopooopbogooyooygppDygpoDUoo oDy oo oo
gooboobuodobuoobbooboobbuoobuoobooi1lbo0bbRr,O0ORsODb DO
Ooooooooao

X g
ooooil0200000000010300¢C,.,00000¢C,.,0000000C,_,000
I e I A I I A I 0 Y A P M R A B I R W
Oo0oooooooDogooao
goooooooooooooo0Q0Q0Qo0Qo0gggoooootuoOopooooooooooogogogoo
googoogogogoooogogoooygoogopooopbogooyooygppDygpoDUoo oDy oo oo
000000 o0oDOoDoDoo0ooDOo0o0ooDOoo0DOoO3H-0000T([4,5-bJ0OO0D0DO0O0ODOOOOODOO
goobooouooboobtbooobogobgogobtoobo3tocCG,.,0000DocC.,00
oooobooooboooobooooooD-oooDob0-(C,.;,0bo0o0OoH)yoooooOoO
00000-(¢,.,0000000)000000NH,C0)IC,.,0000-5(0),0000
Oo0oo0ooooooooooooooao

10

20

30

40

50



3) JP 2004-531571 A 2004.10.14

yo O

ooooé, ,oooooobobobOobOoooooooobobooboi10obocobobooOoOO
gcoooNOOOS(O),0000D0O0DO0DO0O0CDODODODODDODDODOOYDODODODDODDOOOGO
ooooooooooboooogooooooboooooooooboobooboi10200000000

gooobooobgoboooboobooboobgooc,.,000b0b0DbDO01IODbOb0DOO
oboboobooboboobooobobooboobooooobado

20 0O
goooboobobooboboobobooobooboboobooboooboboDbDao
ugboobdooboboobobooboobooobooboboobooboouobooboboao
ooooooooooooooooooboboooooooobobobooooooooao
ocooooooopD2-00b0-0o0bpD2-00-5-00-0000T[2.2.1]00000000¢0C
oooooooooobooooooooooboobooooooobooDboobooooooooao
goooboooboboobobooboboobooboboobobooboboDbDao
ooooooooooooooooooobooboooooon,3-obococoooooonba,s-o
oooooooboii,4-0000000O0DODDODOOOO0OO0O0OO0OOODODDODOOOOOOOOOOO
goooboobobooboboobobooobooboboobooboooboboDbDao
ugbooobooboboobobouoboobooouobobobzoboboboOoobob1l

osoooooooc, ,00000C, ,000000C, ,00000-C, ,00000C,_,
ooo0O00O0O0O0O0O0OoOO0OO0O0O0DoeG.,.0000000000000000000-C,_,
ooooooooooo-c,.,000000000000000-C,. ,000000000
¢,.,00000000000000000000000000000000102000
ooooc, ,000000000000000-00000-(¢,.,0000)000000
oooooooo0ooc, ,0000-8(0),0000000-8(0),00000000000
opo1020000000C,.,00000000000000000000-00000-(C

,.,0000)0000000000000000000O0O00O00OO0n
00o0zoOOODOD1030O0ODODOOOOODOO-C, ,000000NODOODOODODOOD
ooooooc, . ,00000C, ,000000000C,.,00000C,.,00000C,_,
oooooc, ,.00000000D0O00C, ,0000C,.,0000-5(0),-000000C¢C
,.s0000-5(0),-0000000000000000000000000000000¢0
0000000000000 0000D00000D00000D00D00D102000000
oc, ,000000O0C, ,00000000000000000

00zoOOOOODODOOOODODOOOOOOOOD1030000000000000
0000000000000 O0O0OO0O0O0D0DO0OOOODODOoOoOoOoOoOOooOoCG,. 0000
c,.,00000000D0D0000D000;
0zoOODOOOOODOOOODODODOOOOOOOOOOOOONOOOODOOOOOO
¢,.,0000¢C, ,000000C, ,00000¢C, ,000000000000000
oooooooooooooooc,. ,00000¢C,.,000000C,.,000000
ooc,.,00000C, ,0000-S(0),0000000-8(0),000000000
0D1020000000C, ,000000000000000-00000-(C,._50
y0OOOOOODOOOOODOOOOOOoOo

0oooooo

0000000000000 D0000D00000O00000000000C,._;,0
0D10000C000O000O0D00D00D000ON0ODS(0),00000D0000D0O00
oooooc, ,,000000000010300¢C,.,,0000000000000
0000000000000 O0O00O0OO0O0O0O0OO

R, O
00
00
00
00

-

OoDoooogogooooodg

oooooooooooooooooobDobooocooooobooboboDobooOobond
ooooooooooooogooooooboobooUoooooobobobooOoo
oooooooooi1o30oc, ;00o0ooODo0ooco0oooooobooobonb
oooooooooooooooooobobooc,.;,0o0oo0oooboobad

Oooooooooooooogooooao
OooooooooPo0ooogood

g
g
O
a
u
O



4 JP 2004-531571 A 2004.10.14

gooooooooooaodoano
godooooooooooo0obooo0obooooootoooooooboooboooooonooan
oooobooouobouooobUollo3gboc,.;booopUobOoDOooDUoboboOobUoooboo
I T I T e I I I I Y o 0 N B B A B R O o A W N R B N R N NN
OOo0oo0oooooooo0aooaon
goooooooooooooooocoooooooooooDoooooooooooo
goooooooooooo0oooobooooootoooooooboooboooooonooao
gooboobuoobtoobtbooboobuoobbobobbuoobobbi1lo3bboc,.;0oo0bDbOo
goooooooooooooooooouoooto oo ooooooobooooooooo
ogc,.;,00bbooobuou0obtbouobobbouobooboooao

c; ,oUOooootboooboUooUobUoUooUobOoobOUobooDobUogooDoboobao
goboboobooobbooobooboio30ocG,.s0ob0o bbb bo0oUboUoboUobooao
Ooo0oooooooooo0oaoao
goooooooooooooooocoooooooooooDoooooooooooo
goooooooooooo0oooobooooootoooooooboooboooooonooao
gooboobigo3bocg,.;,0obopboobboobuoobuoobooao
Oooooooooooooodnonano

(O I I I I I I A A I A 0 B R A N O MV A W R O O
00o0o0ooo0oooDi10000D0D0000O0oo0oooooDoOONHDDOSO),0D0D0D0O0DOO0d
ooooooooooooo0oooobooooooooi1o0z20000000O00O0O0O0O0O0OO
gooboobobooboobtboobogobogoblogdbocg,.4,000bO0oU0ODbO0o0O11IDO
goooooooooooooooocoooooooooooDoooooooooooo
gooooooooooooooobooooootoooobooooobooooo-oo0oa0n
oo(¢,.;,000O0) o000l bo0o0ooD0oo0ooDo0obUoooDobooooan
goooooooooooaoodaooano;

OR,0R,00Rs0 O

O I I I I I o I B B A B B A W A N e A N e N N N N N NN N n N RN
gooboooc,.{000boboobbo¢, ,Oo0bDO0U0bo0U0b0DoDUoU0DbUOoUoboUob oo
goooooooooooooooooogoooouooooooooobooooogooOgoo
ooooooooooboooc,.,0000-S(0O), 000000 oDoDOooDOoooDooDoOooOonoaO
0o0o0o0bOoooDobOoooDooooon-so),oooaa
c0OOoO0obO0oU0obuUoRrR;bOODbObOODRDDbDOO

Oooogaod

[

[ FI!T H

[Ra\ N\f R/O N+

[R/N a \ﬂ/

o 0 RIE o

[

O

gobdRrR;00O0

R,O0O0R,ODODDO0DODO0DDOD0ODDODODDOCG w,O0D000D0ODU0ODDDODUOUDDOODOOO
go0oooo0ooocoOoooooooooooboboONTOODDOOODDODDODDODUODOOODOOOOGODODO
goooooooooooonOoooao
0D0O0OR,00ROIDDODOOODODOODOGC, ,0000000C, ,000000000C,.,0
ooooooDooe,. ,0000000000000C,.,0000000000000C,._,
goooooooooooo0oooobooooootoooooooboooboooooonooao
000000000000 D0D00D0DO0oD0OD0oDO0OoDOoOO0ODOnDpiperadinylDD0O0D0OOODOO
goooooooooooooooooouoooto oo ooooooobooooooooo
0o0o0o0bOO0oo0ooDoDbOoDoDO0oooDooODoooboOoooDoDbIL,3,4000000O0ODbDOO0



(5) JP 2004-531571 A 2004.10.14

0000000000000 00O0D0D0D0O0O0O0O0DDO0O0OO0O0DD0DOO0OO0OO0O0oOoOoaO
Oo0o0oooo0oob0oo0oooo0oooo0oooDo0oooDoo0oDo0oooo0oo0ooo0oob0ooobooOoondnb
0000000000000 000000000D0D0D00000000000000R0C,
S I I I e e A A I 0 B A N R B A M R WA
0000000000000 O0O0O0D0D0DDD0DO0O0O0DDDDO0O0O0DDDDOOoO0O0OoOoDOoOoaO
oooooooao;
ooobRrR,00R,0000D0ODOUO0ODD0DDODUO0DDODU0ODDODODDDUODDUOUODDOUODOUODODDOO
O (piperadinyl0 0 0 0000000000000 DO0DOODODDDDODOODODOODOOOO
0000000000000 00O0D0D0D0O0O0O0O0DDO0O0OO0O0DD0DOO0OO0OO0O0oOoOoaO
O0[10304]0000000O0DODOODDODODODOODODODOODDODODOODGOn
0000000000000 O0O0D0D0DDDD0O0O0O0DDDDO0O0O0DDDDOO0O0O0O0DOoOoaO
Oo0o0oooooboo0ooooooo0oooo0oooo0obO0oo0oooooooo0oobooobooOoaondnb
0000000000000 O0O0O0D0D0DDD0DO0O0O0DDDDO0O0O0DDDDOOoO0O0OoOoDOoOoaO
Oo00ooooOoOoao
Oo0o0oooo0oob0oo0oooo0oooo0oooo0oooDoooo0oooooooooob0ooooOoodnb
000000000000 DOO0O0O0D0DDDD0DO0O0O0DDDDO0O0O0DDDDODO0O0O0O0DOoOoaO
0000000000000 00O0D0D0D0O0O0O0O0DDO0O0OO0O0DD0DOO0OO0OO0O0oOoOoaO
Oo0o0oooo0oob0oo0oooo0oooo0oooDo0oooDoo0oDo0oooo0oo0ooo0oob0ooobooOoondnb
0000000000000 O0O0D0D0DDDD0O0O0O0DDDDO0O0O0DDDDOO0O0O0O0DOoOoaO
Oo0o0oooooboo0ooooooo0oooo0oooo0obO0oo0oooooooo0oobooobooOoaondnb
0000000000000 O0O0O0D0D0DDD0DO0O0O0DDDDO0O0O0DDDDOOoO0O0OoOoDOoOoaO
0000000000000 O0O0O0D0D0DODOO0OO0O0DOaO

I A e P I I 0 A M M R B R O WA

R0 000 000D0ODDODDDDDDDDDDODONDOOOOOODODODODODDDDOOOO
ooooooODOoDOoooooeeG. ,00000000100000000000000000
Ooo0o0oooooooooao

R,00000O0OC,. 0000000000000 00000O0O0OODODODODODOOOOOO
Oo0o0oo0oo0ooboooooon0oaaano

mO 0001020030000

00

WO Oo0oO O SsOO0Oa0o

00000000000 DDODOOO

oooooao

Oo0oao

R,J0000O0O0DODO

Oo0o0oao

[

[ Q F|i7

[ Ha\N N\e

[ Fl/

[ b C

U

R, 0000O00Oaao
EDO-NH-O0O0DODODOAO

wo oO

oono

gbooobooogoboadao

oogad
oono
Ar0 O

ood

ooooooooooooooooooboboooooooobobobooooooooao

10

20

30

40

50



(6)

JP 2004-531571 A 2004.10.

ugbooobooboboobobooboobooobooboboobooboogadnb
oooobiloouooRrq,00RsOD0OC0O0O0OOOOODODODODO

XO O

0000000000000 O0O0O00O00
0000000000000 DO0O0OoOO
0000000000000 O0O0O0O0O00n
ooooi030oc, ,00000¢C, ,00
-0o0o0oo-(c,.,0000)000000O0
0 NH,C(0)0C, ,000D0-5(0),000000000000000000

oad
20 0O
ooogao
gooag

Oooo0oooQgogoao
oo o oooooogog
OO0 ooooooogdg

O 0Ooo0ooooao
OO0 o0oogo

O

0000000000000 0000
0000000000000 D0O000
0000000000000 O0000
0000000000000 0000
-0ogooo-(¢,.,0000000)0000

uon

oodad
oood
ooaog
ogoao

oooooooooooouooooooboooboooooooobooboDoOon
gooooboooogobooobogoboobobooboboobob2-000-5
[2.2.1]0 00 0C0O000COODO0OO0OODODOOO0DOCDODOoOQOODOO

O
O
O
O
O
O

1-3

O

a
u
O
a
O

O0Ooo0ooooao
O 0OoOo0ooooao
O O0O0goooao
O O0Oo0oo0oooao
O0Ooo0oo0oooao

O

oogaod
oono
1,3-0
ogagad
oono
oo
oono

NH,OOOHO OO DOOODOODOOODO
000z0ODODOODODOOOOOOOOODOODODOOOOOOODOOOOODOOOOODOOO
ooo0O000O0O0O0O00COO0O0O0OO0OO0O0O0DOOoOoOoOoDOoOoOoOoOoooCG,.,000000C,
,00000000000000D00000D00ZOOODOO0O0OO0OO0DO0O0O0OO0O0O00O0O
ooooooNODOODOOOODOOOOC, ,0000C, ,000000C, ,00000C
,.,0000000000000000000O0000O0O00NDOoooo0onoG.,0000
oooooc, . ,00000000000C,.,00000C,.,0000-5(0),00
1020000000¢C,.,00000000
000000000000 O000n

OcC,.¢0O
Oodgaod
oodogaod
Ooooao
Odaao
Oooaod
GO O
0 d
oad
O d
oad
Ooad
ArQ
Xxa o
Oooogaod
0odoaod

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

O Ooogooao

g
g
O
g

O
O

OO 0ooOooogoao
OO0Oo0oo0oooao
O0Ooo0ooooao

-s(0),0 000000000000
0-00000-(C,.,0000)0
oooooao

a
O
a

O
O

O
O

O
O

0
0

4,O00000000

yo O
oooag

O
O
0

oooao
ooogao
ogooag
GO O 10

oogao
ooogao

O
O

0oo00
0000
0o00O
R,O000O

ooogao
ooogoao

O 0Oood

O
O

0000000000
Oooo0D-00000-(C,.,0000000)0
0000000000000 O000O0

O 0Oooo
O Oooo
O Oooo
O Oooo
O 0O oo

O 0o o0oo
O 0o oo
O Ooogoo

O0Ooo0oooo

0000000000000
0000000000000
0001,3-00000000
0000000000000
0000000000000
0000000001030 0
-00o0oo-(c,. ,0000)0

O
O
O

oogad
oono
1,4-0
ogdad
ooano
ogoao
ogod

uoano

14

O 0Ooogogog

O
O
O
O
O
O
O

Co

gooobooboobooboaodab
oooooooboooooogano
gooobooboboobonb
oo oRrR,00R 000000

0000000000000 000
ooooil1o0300¢, ,00000C¢C,
-0o0ooo-(c,.,0000)000
0O O NH,C(0)0C, (000 DO-5S(0),0

c,.,0000obobi1oooococooooobooNOOSODDODOOOODOOOODDODDOOD
oooyoooouoooooooooooooooobobooooooooao

10

20

30

40

50



20 0

oooooao
gooogooad
oooooao
g -5-00 -0
gooooad
oooooao
gooogbad

O

a
O
g
a
O
a
u
O

Ry
g

a
O
g
u
O

OOoo0ooooao
OO0Oo0ooooao
O O0Oo0ooooao

0Ooo0DOoo0oo
Ooooooo
010000 cO
C,.,00000
Ooo0oooo
0Ooo0DOoooo
0000000

a JP 2004-531571 A 2004.10.14

0000000000000 0000D0000D0000000000
0000000000000 0000D0000O0O00O00O0O0O0oan
0000000000000 D0000D00000D0000002-00
[2.2.1]0 0000000000000 0000CO00000O000

0000000000000 O0000D0O0O00O0O0O0O0O0O0O0O0Oan
oooooooooilo200¢, ,000000¢C,.,00000000
00O
zooooooooc, . ,00000C, ,000000C,.,0000000C,_.,00000

ooooooooc, ,0000000000C, ,0000C, ,000000C,.,000
0c,. ,00000000000000000000000

O0Ooo0Ooo0ooao
O0Ooo0oo0ooao
OoOoo0oo0ooao
OoOoo0oooao

ooooooooooao
gooag
ocoooooooooooooooooootbobooooooec, 4000000100000
oooooooooooobbOOCOCOOUOOOOODODODOOOOOOODODbOIO20000
gooooboooc, ,00b0b00ob01gboobooboooboboooboboDbao
coooooooboooo-oooboobobO-(c,.;,0000)00000D0001000D00OO0
gooooooboooooooooooboboooooooobooboDboodn

gboobooboobobogoboobooboobc.s0d
ooooooooNOOS(O),0D0O0O0O0CDOOODODOO
oooooooooooooooao

gbooboboobooogoboobooooboboobao
ugboobobouobooouoboobooooboaoobad
lo300¢C, ;00o0oooboboooboo0ooooobobooo0n

ooooooooooboooogoooooboboboooocG,.;,0b0b0b00Do0oOooooOooOoD

gooob booooboobooboogoc,.,00o0b0O0o0obDOobO

oooooooooooogoc,,200o0b0b000CO0OO0O0oo0oooOo0OO

00O0D00000-S(0),0000-8(0),0000000000000
0000000000000 O0000O0-S),0000

a

u

O

oo

orR,0000000
gooooboooag
goboooboonboad
ooooooooaon
gooooboooboao
ugbooobooodoboado
oooooao

oon

GO O
gooobooboogoboonn
gbooobobooobaoab
oooooobooooogoao
goooobooan
Ar001-00o004oboado
Xg o
goboooboobobogobooanb
ooooooobooooogoao
YO O

ogooad

gbooz2-0bo0bobogobooboboogoboooboobod
gos-0o0gobooboobooboooooboobooobodd
G0 01l0dRrR;000O0D0O0COCOO0OO0OODIDOOOROOR,O

gboobooboobooogobooboooooboonboao
oooooXxoOArO4-000000000O

~CH, -0 -CH,CH, -0 0-CH,CH, -0 -C(0)-0 -0-0 -S-0 -NH-CH, CH, -0 -N(CHz )-0 CH, (CN)CH, -
NH-CH, 0 O -NH-0O O O O
z0 O
0000000000000 0000D00000D00000D0000000000000

10

20

30

40

50



uo

X 0O0000d
O O

P Oo0Ooz
e e e e e e e e s e o R

OooooooQgoao
Oooooooggog-g

O @
O

O
O

0 R,
X0 O

oad

YO O

od
oad

z0 0O

o
oad

O

=
O

O Oooo
w

O

|
|

O

O

O
O

O
O

Cl_3|:|

R, O

O

|

O
O
O

O Oo0ooogoao
O0Ooo0oo0oo0oao
OOoo0oooao
OOoo0oooao
O Ooo0oooao
O Oo0oooao
O 0Ooo0oo0oo0oao
O0Ooo0oooao

oo ooo®®4gog=» O

O

o

OooooooogoQgd
OooooooogQg™g

D

O O
O O

00
R, O

O
O
O
O
O

O O
[ |
O O
O O
O O

[aN

DoooX®oo0oo
Doooooo o
oDooooo)

DoooooOogao
ODoooOoooao

oooooooao

-0CH,CH, -0 -CH,CH, -0 -0-0 CH, (CN)CH, -NH-CH, O -CH, -0

oooooooboooc,.;,0000
ooooooc,_ ;0000000
ooooooobooooooooano
obOoNOODODODODOOODODO
gooooaoaao
ooooooooooooooao
gboooboobooboogboo
ugbouoboobooooobaadod
gooooboobooooobaodod
oooooobooooogao
oooooooc,.s0ooogan
oooooooboooooogano
gbooobooboooboogboo
ubooboobooobooobaoad
ooooooboboooooooao
gooooboobooooobaodod
oogolo200R,0000OO0OO
g

ooooooboaenh D010 0RO
ogagad

ooaod

JP 2004-531571

oooc,.,0000

O

OOoo0ooood
OOoo0ooood
O Oooo
O Ooo

C,.,000

0O00C,. s

ooooao
goooao
googano

O
O

O OO

O O

O O
O

O

A 2004.10.14

gboogooboad

1004gagco
oooooao

O
O
O
O
O
O

ugoi1ioaad

ooooooooooboooooooooooao

-NH-CH,CH, -0 O -NH-O

uobo-4-0booobuoboobo-4-00000D00OOOOD-4-00000O0OO0
ocooouo-1-ooogooooboobooo0ooooooboobobooooooooao-
gbooooooboogan

tert-0 0 00sec-00000000000O00ODOD0OODOOOOODOAO

R, O

O

OooooooQgoao
oo ooooogoogog

O

O

(2]
Ooooooog ®®4dog o

oo ooo®dMoooogodg

o

O0Oo0Oo0oo0ood
LR i s R

D

oo
g o
oad

ooooao
ooooao
ooooo
R,O0ODODO
ooooao
0010 20

,.,0000

goooan

000
000
000
000
000
0 R O
000

gooooand

O0Oo0Oo0oo0ood
O0Ooo0o0oood
O0Ooo0ooood
OOoo0oooodg
O0OooOoooao

cOOoobODoODOoOb0OR;,0000200R,00R, 0000000000000
X0ooooooooooo-3-000o0o0ao

c,.,L0o0coooooooooboocboooooooao
oooooooooboooooooooooao

gbooboboobooooboobooad

oooooooooobooooooooooboon

10

20

30

40

50



€©)) JP 2004-531571 A 2004.10.14

R,00R,OCO000O0O0O0DOODDOCOOOC, ;0000O0DODO0OCOOO0OO0OO0OOODODODORO

00 OR,

oorR,0000O0DOOCOOO0OOOOOODODDODOOOOOOOODDOOOOOO

oboooboobooboooboobooonn
ooooobobbil10200R,0000D0O0OCOOOOO
bORsODC, ;0000000 0O0DO0O00O0DOORDO

Yo O

00 O -0CH,CHy-0 -CH,CH,-0 -0-0 -CH, -0 -NH-CH,CH,-0 O -NH-O O O O

000

z0 O
000000-4-00000000000-4-00000000000-4-0000000
OD0O0O0000O0-1-000000000000000

000000000000

Ooooooo

000
XOArOOYODODODOODOOOODOX0OOOODOOODOS3-,6-00000001-,4-0000
O

YOO-CH,-00DO000ODO

ReJ0DODDDDDOODODDODODO

ODo0O0O00O00O0O0O0O0o

0oo0o0oo

000

R,J0O0DODODODODODOO

0000

[

[R/OWNH-

[ da

[ O :

L

EDO-NH-O0O0 000D

wooooooao

000000000000

ooooooo

000

Ar0 O

0000000000000 D0000O0O000O0O0O0O00OO0O0O0O0DOoOoO0ONOoooOooan
0000000000000 0000D00000D000000000000000000
000000100 00R,O00RO000O0DO00C0ODODO0ODO

X0 O

0000000000000 D0000D00000D000000000000000000
0000000000000 D00D0OO0OO0O00D0OOO0O0O0DO0OOO0O0DOoOoO0ONOoooOooan
0000000000000 D0000D00000D00000D00O00O0D0O0O0OoOOOoan
oooooiosooc, ,00000¢C,_,00000000000000D00000O000
0D-00O000-(c,.,0000)000000-00000-(¢,.,0000000)0000

0 O NH,C(0)0C, ,0000-S(0),000000000000000000

AR
ogooad
oooao
-0 0 -0
good
ooogao

gboobooboobooobooboobooobooboooboooboboboobooboaodnnb
oooooooooOoooooooobbooooouoooooboo2-000-5
oodflz2.2.1]jo0ogoooobobobo0o0ogooooooobobooooooooo
gbobobooboobooboooobooboobobooboboboobooboadnn
oooooooobobooooouooooooboooooOoooooboobooooao

10

20

30

40

50



ooooao
ooooao
ooooao
ooooao
,0000
0 0 0OHO O

u
O
a
O
g
a

(10) JP 2004-531571 A 2004.10.14

00000000 001,3-000000001,3-000000001,4-00
000000000000 O0000000000000000000000
0000000000000 00000000D0000000000000
0000000000000 000000000001030000000C¢,
c, ,000000000000-00000-(C,.,0000)0000CONH,

0000000000000

000z0OODOODOODODOOOOOOOODODOOOOOOODOOOOODOOOOOOOO
ooo0O000O0O0O0O00COO0O0O0OO0OO0O0O0DOOoOoOoOoDOoOoOoOoOoooCG,.,000000C,
,00000000000000D00000D0ZOOOOOODOOOO0O0OO0OOOO0O0O0O
oooooNODOODOOOODDOOOC, ,0000C, ,000000C, ,00000C,.
,0000O00000O0000oo0o00ooo0o0ooooooooooooee,. ,00000C¢C
,.s,0o0ooooc, ,000000000O00O0C, ,00000C,.,0000-5(0),000
Ooo0O0-s),00000000000001020000000¢C,.,000000000
ooo0o000-00000-(c,.,0000)0000000000000000000

oogad

R,00C, ,c0000D00O0D0O0ODO0OODOO0OODODODOODODOCOODOI0O0DOO0ODO

goooOoNOOODOOOOOOOOOODOOOOOOOOODDOOO

O

ugoaodg

O
gooad
oooao
gooad
g o

O o o0oooooogogooo-g

oad
ArQ
Xxa o
ooooao
ooooao

0 O R 1 R |
O 0Ooo0gooOooao

g
3,
O
oon
O
g

O

0C,_ 0

a
O
g

O 0OooOoooao

O
O

[y |

O 0OooQoooo

O
O

ODoRrR,00¢C,.,0000000C,. ,000000000C,.,0000
oooo0O0o0O0o0O0O0O0cG..,000000¢C,.,00000000000
0000000000000 0000O00000O00O00O0O000O0
0000000000000 000000000000000000
0000000000000 000000000000000000
[1,3,4]00000000000000CD00000O00000O00000O000000O

O Oooo

O OooQgooo

O
O

O
O

ugboooooano

000O0C,. 0
ooooooao
0Ooo0DO0O0OoOo
0ooooooao
0ooooooao

O Ooooo

o, ,00o0ooococoouooooooboboobooouoooobooDbooOon
goooooooboooooooooooboboooooooooboDboon
gbobooogoobad

ogooao

gbooboboobobobogoboobooboobooboogoboboobDao
-2H-000[1,4]000CDODO00O0OCODDODO0OODODDODDODOODODODOOO
gooooobooocooooooobbooboboooooobobDboooo
oooooobobooooooooobDbOoboooeboil10DOR,O0O0O
ioooor,00R, 0000000000

ogod

gooooobooOoocoooooooboooboboooooobobDbooood
gobooooobogobgooobooboobobi1bs3bo ¢, ,0b0000D0C,

,000000000D00000D0O0000O0O0O0o0-00000-(C,..0000)000
00D0-00000-(C,. ,0000000)000000NH,C0)IC,._0000-5(0),0
0000000000000 O0O0O0O0

yo O
gooag

c,.,000oooocoonoilcooooooboobooboooNODOSODODOODOOOODDDOOD
oooooyooooooooooooooooooboooooooooooboDoao

z0 0O

oooooooooobooooooooooboobooooooobooboobooooooooao
ooooooooooooooooooboboooooooobobobooooooooao

10

20

30

40

50



(11)

JP 2004-531571 A 2004.10.14

ooooooooooboooooooooobooboooooooboobooboooooooe2-00
O-5-00-00001[2.2.1]00000000CDOO00ODODODDODOOODODODODODODODOO

ooooooooooooooooooboboooooooooboboooooooono
cooooooooobooooooooobio20o0cCc,.,0o0oooocec,.,000o0o0ooOo0OaO

oono

goooobooooao

z00ooooc,.;,00o0o0c¢G,.0bb0o0obooc,.;00o0ooDCcC . ;000o0oooooOoan

O

-

ODoooDooDoDooDoodoooeooooood

Oo0oo0oo0ooo oo ooo oo ooogo=™Odg

I e e [ e s ) [ I Iy
pe)
N

OO0 ooooooogdg
OO0 oooooogogog

O @
O

O
O

O

oon
oogagd
oono
Ar0 O
Xo o
oono
uon
yo O

oooooooooao

000000000000 O0C,. 00
$(0),0 000000000000

0Oooo0O0OooOoO
ooc, ,00000
Oooo0o0Oo0oo0OoO
0oo0o0O0oOooOoO
Oo0o0o0O0OooOoO
000000000
000000000
Oo0o0O0O00o0OoO

oboogilioogan
200000000
g goi1
uond
g -0
oon

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

u
O
a

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

O oOooo
O
OJ
O
O
O
O
OJ
O

S(0),0 000 0NO
0Oo0O0ooO0oooon

ooooooooao
oooooooDbao

10000R,00R,0

0oooooo
0000000000000 O0O0O0D0O0O0O
10000C00000000000000NdD
c,.,00000000000000000000000O000
0000000001030 0000000000000000
0000000000000 00D0D0O0DD0DOO0O0ODODOoOOodaO
,000000000000000000000000000
0Oooooooao;

0000000000000 O00O00O0D0DO0O0O0ODODOOO0daO
0000000000000 O0O0O00O00O0O00O000O00O
ooOoo0oO0oO0O0O0O0DO010300¢C¢, ,000000000000
0000000000000 O00O0O0D0DO0O0O0OC,.,0000
Oooooooo

O

00000000 0DOoO0DOoO0OOoOoOoOoOoOoOooooce,.,O00
0000000000000 00O00000O000O00O0O010
0000000000000 O0000D0O0000000C,.,0
0000000000000 O0O0O00O00O0O00O000O00O
0000000000000 0000O00000000000
0-(¢,.,0000)I0000000100000000000
0000000000 O0OoOaon;

oooooo
0oo0o0oO00O0O0O0DOoOoOoO0OoOoOoOoOooooooocc. ,O00
oooo00O0o0O0O0DO0OOoOO0OoOoOoooe,. ,00D000000
000000000000 -SO0)m0O0O00-S(0),000000
000000000000 O00000O00000-S0),000
R,00O0O0-00000-C, ,0000000000-5(0),00
¢, ,00000000000000O0D0O000O00000O00
00000

0000000000

0000

000000000000 O002-0000000000000
0000000000 005-000000000000000
000000000060 O0100R,O00000000000
00000

1-00000000

0000000000 O0O0O0a0

gobooobooobodaooboodgan

O

goooboboooboobooboooboobonb
UXgbArb4-000obnoonOad

10

20

30

40

50



uon

~CH, -0 -CH,CH, -0 0-CH,CH,-0 O

NH-CH,
z0 O
O

O

Oo0oooooogogg

X OO0 oo oooOooo oo

N

g
u
O
g
O
g
u
O
g

O 000000

@

O

O O 0O0O00o

D

OoOoooooo4o0oooooo oD ooDoDooo+=s,Po0o0oDooogogooao

OooooooogoQgg

O @
O
O
O
O O OO

O
o]
O

1
XO O

uon
yo O
oon

O -NH-

z0 O
000
000
000
R,O O

O
w

O

ub-NH-0000

0000000000000
000000000000
oooc, ,000D00000
00

0000000000000
0000000000 O0NDO
0000000000000
0000000000000
000000000000
0000000000000
0000000000000
002-0000000000
0000000000000

ooooooobooooog

-¢,.,0000000000 -

goooboooboaoboogan
oooooooboooooao
gooobooobobogan

(12) JP 2004-531571 A 2004.10.14

C(0)O -0-0 -S-0 -NH-CH, CH, -0 -N(CH3)-0 CH, (CN)CH, -

0000000000000 0DO0ODOODOOoOoOan
oooooooooooec, .,
00000000 O0O0O0O0zOoOC, 0000000

O
O
O
OJ
O
O
O
O
OJ
O
O

C,.,0000010000CcO
oooc,. 00000000
ooooooooc, ,000

O OO

gboooboooooboaoaoan
ooooooboOooogogao
gooog;0b0o0boo0gobao

OO0Ooo0ooooao
O O0Oo0ooooao
O O0Oo0ooOoooao
OOoo0oo0oooao
O0Ooo0ooooao
OO0Oo0ooooao
O O0Oo0ooooao
O O0Oo0ooOoooao
O0Ooo0oo0oooao

OoooooogogQgoo
I o

oooooo-2-0000000C000

ooooooo
S(0), 0 0 S(0),
Doooooo
ooooooo
000

oooc,_.,00000000-00
gbobooNoDoDoDbcec,.,000000
gobooobobooboooooboooan
ooooooooboooooogoao

¢, ,oooogooooc¢, ;00000000 -000obo-Cc,.;00o0bO00ODODOO

-0oooo-c,.,000000

00O0C,.,000D00000
0002,5-00000000

obobooboobooboobooboobob0gaiR,
ooooooooboooooooooooboooogod
gooobooboogb2-000-00000000 8-

-booooobobobDooo0oo0ouoooooboDbDboDOoboOc.;000D0DD00C,.,000

0000000000000
0000000000000
00C,.,00000
0000000000
0000
0000000000000
OR,0000D0O0000

gobooobooobodaooboodgan

_OCH2 CH2 _D —CH2 CH2 —D —O—D
oooaod

goooboooboaoboogan
oooooooboooooao
gooobooobobogan

tert-0 0O 0O O sec-0 OO O tert-0

ooooobobooocooooooooboooobooogo
oooooobooooooooooooobooogoo

0oc,.,000000000

ooocechoi1i0o0oRrR;,0000oooooOOO1I0D0O0

0000000000000 O000000
CH, (CN)CH, -NH-CH, 0 -CH, -0 O C(0)0 -NH-CH, CH, -0

0000000000000 O00000O000000
ooooooooooooooce . ,000000c,.,

obobogzooDc, ., 0000000000000

uoooooobooboooooooob-2-00000

10

20

30

40

50



OO

e e O s s B R
Oooo O O
Ooooo =
Ooooo m -

O 00 0o0od

Y

oooao
oooao

ooano
u oo

Oooooooogd
Ooooooooooooogogoooao

O
O
O
O

O

-0oogoo-Cc,.;,00o0o0oooobooan

(13) JP 2004-531571 A

oooooooooooooooooobo2,2-000000000
oooooao

oooooobDoooogao oooc,_,0000000
gbooobooboogobobood gooooooboban
N,N-O((OOoOoOOoOogoo)yooooooooooooooooo
oad

[
[ |
[ |
[ |
O d

ooooooooc, 000 -0oooo-c,.,000
00000000000
C,.,000D00000O000

O
O
O
2,5-00000o0ooooooan

O 0OoooO
O 0Ooo o

O
O
O
O

OO oo

oo2-000-00000

goooooao
u

c0oobDbDOoOObOR;,0010200RR,O00R, 0000000000000
XxbOoooOoooooooooobooooooooooobobDoooo

R,O0DOC, ,O

O
ooooao
-0o0oog
ogz2-00
ooooao
O

OoOoog™~™Od

O

Yo O

-0-0 -CH, -0
000

z0 O

0O 0O

oad

oad
ood

O Ooooo
O Ooo0oooao
O Ooogogog
s Y

O
XO Ar0 O YO

-0ooog-c,.;,000o0o0o0oano

oono
uond

OoooOoooooc,. .0 O
0

00000000 -4-00000000
O
O

C,.,000D0000000
DO0O0-100002-00
0D-00000-3-000
ooc,.,0000000

2,5-0 gboboooob-1-00000
3-0 0

0
O
O
O
O
0
0Doc)Dood

-4-00g0boo0ooobdodbu-4-000000000OO0O0O-4-000
uo-i1-cocoogooooobooboboc,.,0o0b0bDbOO0OO0OO0O0

ozobooc,.,.0000000000DO0O0

ooooooao
O

ooooooooXxooooooooos,6e-00000001,4-0

,o-0 0 o0oooboz2,5-0b0b0000

YO O -CH,-0O
OoDo0oo0ooo
O0D00oo
Oo0Do0oo0ooo
N-(5-tert-0
)-0O0 000
Oo0Do0oo0ooo
O00o0ogao
Oo0Do0oo0ooo
(5-tert-0 0O

0Doc)Dood
Doooooo
O

oo0o-2-0000-3-{3-[4-(6-O00000O0-4-00000O0-0000
-l1-00j]-coooy-0ooo0o)-2-0c00000-4-00-2-0000
oooooooooooooooooao

g

0O-2-0000-3-{3-[4-(6-000D00O0-4-00000-0D0D0O

oooao
gooo
ogooad

2004.10.14

ugoaod

O O g

ooooo
000O00R,
000000000000 O0O0O0On

oogagas-

0-000000O00000O0D0D0O0OO0O0D0DO0OOO0O0DG.,00000000000
0000000000000 D0O00O0O0D000O0O000000000R,00C;.,00
ooc,. ,000000000

go-0o0gogbo-Cc,.,00000ob0O0
oboobooboobooboobOdR,

oooaog-
goo-2-

-uboobd-4-00000000000
oooooobooboobooo-30000b04-0000
gbo-5-00o0obooboobooboobooboRrR,0b00b0O0obOoOoobooboognnb

oooao
oogao

ooooaz

g-3-00
-gboaao

-3-00)-

10

20

30

40

50



(14) JP 2004-531571 A 2004.10.14

oooobo-1-00]1-00003}y-0000)-000O0D0OO0OODODOOODRDO;

(5-tert-0 00 -2-0000-3-{3-[4-(6-00000DO-4-00000-0000-3-00)-
ooooo-1-00]-0000}-0000)-000o0bD0oooDooDoooonDao;
(5-tert-0 00 -2-0000-3-{3-[4-(6-000DO0O0DO-4-000O0D0-0000-3-00)-
oooob-1-00]1-00003}-0D000)-000O0DO2-0000-0D0000O00O0;
(5-tert-0 0 0-2-0000-3-{3-[4-(6-000000-4-00000-0000-3-00)-
oooob-1-00]1-00003}-0000)-0000DO0OODOODOODRO ;

(5-tert-0 00 -2-0000-3-{3-[4-(6-0D 0 000D -4-0D000DO0-00D0O0-=-3-00)-
oooobo-1-00]1]-00o0o0}y-0000)-0o0oDoDO2-000000-4-00-000
Ooo00o0oao

oo00o0ooo0ooooooobooooooboooooonOod

O00o0ooOoaaano

go0oo0oooo0oooooooo0oooo0oboooooooooooonOoanOoao

oooooogao
Oo0o0oooo0oob0oo0oooo0oooo0oooo0oooDoooo0oooooooooob0ooooOoodnb
go0oo0oooo0oooooooboooo0boooooooooOooonOoanOoao

oooogooad
Oo0o0oooo0oob0oo0oooo0oooo0oooDo0oooDoo0oDo0oooo0oo0ooo0oob0ooobooOoondnb
goooooooooooooooboooootbooooDo0o0oo0oo0-000o0o0onOooaon
Oo0o0oooooboo0ooooooo0oooo0oooo0obO0oo0oooooooo0oobooobooOoaondnb
oo0ooooo0oooooooo0ooo0oo0obooo0ooootoooo0oooobooobooooooanOooan
goooooooooooooooDbooooDo oo oDoooDboDob0DoDooooOonOoao
000000000 DOO0DO0DO0O0DD0OO0OD0DO0DO0ODODO0OO0DD0OO0ODOO0ODODOOCARDS) D ODOO
oo0oo0oooo0ooooooooooo0obooooootooooooobooobooooooanOoan
pgooooobooooooooooDbooooooooDoooboDobDoDoUoooOoOoan
O

oo0o0ooooao
Oo0o0oooooboo0ooooooo0oooo0oooo0obO0oo0oooooooo0oobooobooOoaondnb
oo0ooooo0oooooooo0ooo0oo0obooo0ooootoooo0oooobooobooooooanOooan
oooooogao
Oo0o0oooo0oob0oo0oooo0oooo0oooo0oooDoooo0oooooooooob0ooooOoodnb
oo00oo0oo0ooooooob0ooon0oboonOonoao

oooogooad

oo0ooooODoooDoMH)boooooooboooaoaDb

oo0oOoooaod
O00o00oo0oob0oo0oooo0obooo0obOooooobooossozu240 000D O0OOOOO
2,2,2-00 0000000000000 OOO0OOOOOOO0O0OOG0OaO

Ooooao

[

" ZYXAr CICO,CH,Cly  Zzyxar. j\ .CH,CCl

i NH, ———— N

i H

L

O

goooboooboobooboboobooooboobOoboO0oboOood 1ol 020 24
coooooooooooobooooooDoooooboogo@E)yoooooooooo
oogad



(15) JP 2004-531571 A 2004.10.14

Oooogad

[

[ W

[ ZYXAr j\ CH.CCI N, o M _A—x—y—z

C “N o ik ] — E I?I

[ H H

[

. @;

]

OOOOOEOON-HODOOOWOOOOOOOOOGHDArOXOYO OzODODOOGOoGooooao

Ooo0O0oo0ogoao

OoOoo0ooogao

go0ooogogod

oo0ooOood

Oo0oo0ooogaod

ooooogodd

O000002001050250000000000006e60/293,60000 000000000

OO

Ooo00oo0oogoao

goooooooooooooo0Q0Q0Qo0Qo0gggoooootuoOopooooooooooogogogoo

googoogogogoooogogoooygoogopooopbogooyooygppDygpoDUoo oDy oo oo

goooogo0oooopoodfoogooctooouo oo ooty oD oo uoouoog

Oo0oo0ooogaod

goo0ogod

Ooo0o0ogao

0Oo0o0o0D0DOoO((NHODODODOoOoODDODOO0-(IL-1) 0DODODODODODOODDODODOODOOD

goooocgo0oooofouotoogootoo oo pbootooyooooo oDty oooopDoo oo

goooooooooooooo0Q0Q0Qo0Qo0gggoooootuoOopooooooooooogogogoo

Oo0DO0o00oo0oooooDgoao

oo0ooOood

gooooooooooooooOo0Oo0Qo0o0ogggoouotooooooooooooogogoo

000000000 Dbo0oo0oo0oo0D0o00bU0oo0ooDOoo0D0DO0oboDUoo0DoDoDbOoOnoD(binarello,

C.A.0O, 1984, Rev. Infect. Disease 6:51)0 00000000 ODO0OOOOOOODOOO

goooooooooooooooooo0ogogoootouoooooooooooogoogoo

0o0oo0oDoo0ooDoDoDoo0ooDo0oDoooDoooDooooooono (Koeh, ACEO, 1995, J.
Invest. Med. 43: 28-38)0 0 00000000 ODODOODOODDODODOODODOOOODRDO

OO0O0oO(TCAH)ODODODODDODDODOODODODOOO((Tashiro, H.O, 2001 Mar, Co

ron Artery Dis 12(2):107-13)0 000000000 O0OD0DOCODDODODODOODOOOOODOOO

O0o0o0ooooooo
IL-1 0000000
gooooooooao
0O0o0O0ooo0oo0o
tibody"™ IBC Meeting
O0oo0ooooooo

OO0OOTNFOOOOOODODDODDOOODOOTNFaOOOOOODOODODAO
JododooooooDoooU0oU0oUoooooDooD-D0000000
0000000 D0DO0DO0DO0OTNFoODODOOOOODODODODODODODOOOO
0 Heath, P., "CDP571: An Engineered Human 1gG4 Anti-TNFa An
on Cytokine Antagonists, Philadelphia, PA, 19970 40 24-50 O
00o0ooo0oo0oDo0DDoDOoOoOO0OO0O0O0oO0oO0o0o0ODDOO0O0OdRankin, E.

c.c.0, 1997, British J. Rheum. 35: 334-342 O O Stack, W.A., et al., 1997, Lanc

et 349: 521-524)0 0O
oooooooooao
gooogbad

gboooboobooboobobOTNFa OO ODOTNFODOOODOOGO
ooooao

INFo DO O OQOQUOOOooOOTNaODODOODODOODOODODOOOODOODOODOTNFa O

oooooooooao

ooooooboobOoocoooooooboboOOoOOoOOoanTNF

10

20

30

40

50



(16) JP 2004-531571 A 2004.10.14

o 00000 0OO0OO0DO0OO0OO0O0O0OO0DO0OO0OO0DO0OO0OO0O0ODOOO0O0O0OOENbreld Immunex, Seattle,
wAOOOoooooDOooooooDooooopDooooooooooonIoooooooao
00000 Browerd , 1997, Nature Biotechnology 15: 1240)0 TNFo DO OO O OO
Ro 45-20810 (Hoffman-LaRoche Inc., Nutley, NJ)O DO ODOODOODOODOOORO
O 0000000000000 0OORo 45-208l0 000 IgGlO00 0O O0OOOQOAn
O0D00O00D0DD0D0DO00O0OD0O55 kba ODOTNFOOODDODDODODOODODOOODODOO
O RenzettiO , 1997, Inflamm. Res. 46: S1430 O

0o
IL-10 0000
OO00IL-100
Oo0oo0DO0o0ooo
ral 00000

O
O oOood

ubobooboobobogobooboobooboood
(IL-lra)J 00D0O0O0OOCDODDOODOOODOOODODOGO
OO0 (Antril, Amgen)O0 110D 0 O0O0CDOOO0ODOIL-1
ooooooooooao O (Dinarello, 1995, Nutrut
ion 11, 492)0O goboooboooboao gboboooooboogoboire-1
goooogoaao oboooboonboad googliL-10o0gbaoan
oooooooooooan oooooooooobano oooooobOoooogao
0
u

O Ooo0oooao
O O0Oo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0ooOooao
O Ooo0oooao
OO0oo0ooood
O 0Oo0oooao
O 0Oo0oo0oo0oao

(Chevalier, 1997, Biomed Pharmacother. 51, 58)0 omo)oooooooDoao
0o0oo0oDoooDobOoooDoooobooooaoano oooooDoooooaaao
000000000000 IL-100TNODODODDODODOODDODODONODODOO
oodoooNODODOoODOoDooDoooDooDoooDooDoooDoooDooDoooDonDan
(Evans , 1996, J Bone Miner Res. 11, 300) 00000 O0D0ODOODOOOOODOAO
-00Do0o0oDo0oooIL-1l000b00o0D0o0Do0o0DOo0o0DoDoo0DoDooDoOooOooOoan
0doooooooDooOoooDobOoooDoooooDoooDooooll-1000
ooonNnoooooob0o0o0ooDo0oDbO0oo0ooDOoo0Do0DOo0oDbOO0oo0DoDOoDbDOooOooDOoDaO
00000000 (McbanielO , 1996, Proc Soc Exp Biol Med. 211, 24)0O

Oo0oo0ogao
O Ooo0ooo
OOoo0oooao

oooocox-2000oooooboooooooobooboooooooonDb

ocoooooooOoooobOboOoOooobDOoOooOooDOOM.K. 0%BanionOd ,
Acad. Sci.U.S.A, 1992, 89, 48883)0 00 CO0CIL-1000D0DODOOOOOO
OoooooboODoDOoOOOoOgNSAIDsOOOooOocecoxboooooooooooao

oooooooooooooooooobDobooocooooobooboboDobooOobond
gooooooan

Ooooooogog© ogoao

OO0 oooDo 240400 ooodg

O
O
O
ooo0D0o0oooOoO0oO0oooObOO0ooooboDbDbOO0DOoooODOEoXx-2) b ooo0Ooao
O
O

I

O
ooooo(dBep)0go0ooDoDOoOOoOO0U0O0Oo0oo0oDoDDoDOoOOOOOlIIBbODOd
OO0Oo0DOoDoDOoIL-10IL-lra0 00000000 OD0DOODOOIL-1lraD 00 0O0OnO
ad IBDO OO DOODDODODODOODODOODOORDO (Cominellid, 1996, Aliment Pharmacol
Ther. 10, 49) 0000 000DDDODOOOOOODOODDDOR-O00O0D0O0OOOOOO0
o000 ooo0oUoU0UoUoUO0Do0DoDoO00U0UU0OoUUoODoODoDOoOoODoODUoUOoOoooOooOoao
oo0ooooooDoDoDooOoOoooolIL-l00000o0o0oo0ooDoDDoDoOO0OOOd (HoldenOo,
1995, Med Hypotheses, 45, 559)0 0 0 0 000 00O0DOCHIV)YDDDODDODOOIL-1000O
Oo0ooooooolIl-lra00000D0D0O0OCOHIVODOODOOOOODODDDDODOOOO
O0o0o0oo0oo0DoDoDooooO0ooooo((Kreuzerd , 1997, Clin Exp Immunol. 109, 54)0O
IL-10 0 TNFOOODDODDDODOOOODOOO0DO0DDDODOOOUOOOOoOoODOoDODODODOOOdOdIIL-
I0TNFOOOOOOOOOODODOO (Howells, 1995, Oral Dis. 1, 266)0
ooogooao
TNFoO ODIL-1p 0000000000000 O0O0oOOoDDODDODOOoDOO0DUOOUOODODODDOOD
0000000 DoDoDoOOo0O0O0O0O(ARDS) DO ODODOODOUOODDODOOOOOOOOODODOO
0000000 D0DO0o0DOo0O0O0oDO0OO0TNFaODIL-6000000000O0O0OODOOODOORDO
O00O000D0OO0O ((Terreginod , 2000, Ann. Emerg. Med., 35, 26)0 TNFa O O HIVO O O O
00o0ooooDDoDoooo0Oo0ooooDDooO (Lahdivertadd , 1988, Amer. J. Med., 85,

Oooooogoge oooooooooogoaoo
Ooooo=~oo0ooooodg

OoooooOooPoooooooooogogoaog

Ooooooog:

10

20

30

40

50



(17) JP 2004-531571 A 2004.10.14

280)00OO0O00O0DOOOOOOODOODOOODODODOODDODOOOODODOOTNFOODO
Oo0OO0O00O00OD0OO0OO0O0O0ODODDO0OO0O0OD0DO (Loffredad , 1998, FASEB J. 12, 57)0 TNFa O
gbooobooboobooboobooboobooobooboboobooboooboobooboao
ocoooooooOO0oooooObDO0O0oOoOboDbDOO0oOoo0ODbDO0OO0OD (HoldenO , 1996, Med Hyp
otheses 47, 423)0TNFo 0 DD DOOOOOOODOHU-2110000000D00000O00

0o0oooDoooDobooooaoadShohamid , 1997, J Neuroimmunol. 72, 169)0 0 0O O
0o0ooooooDoDooOOo0O0oo0ooo0oDoDoDoOoOO0O0Ooo0oOooOoooOIL-100TNFO O OO

Jododooooooo0oU00UooUooDoDoDooU0oU0UUoUoUoDoODoDoDOoOOo0DOoOOIL-100000
0000000000000 ooUooDoDoDoooooooOoooOoElhaged , 1998, Circula

tion, 97, 242)0
oooooao
oooooooooDOoOOCOO0oU0U0QoUoUooODbODDoDTINFODDDOOOQOOUOOUOODODDDOOO
0oo0o0ooODoooDoboooDoOM.A. Highamd , 2000, Eur. Respiratory J., 15, 281
Y OOODODOTNFo ODODOOODOOOODODDDODDOOOOOOO(N. Takabataked , 2000
, Amer. J. Resp. &#38; Crit. Care Med.,161 (4 Pt 1), 1179)0 0 0 O O TNFa O O O
0o0ooooooDoDooo00ooU0o0DoDoDoooUo00ooooDoDoDoooDooooooaon
ooodo (.M. FeldmanO , 2000, J. Amer. College of Cardiology, 35, 537)0 0 O
O 0O TNFa O O O (Borjesson , 2000, Amer. J. Physiol., 278, L3-12)0 0O O (LemayD ,
2000, Transplantation, 69, 959)0 0 00 0O O (MitsuiO , 1999, Brain Res., 844, 19
2) 0000000 goooopobooogogao
oooooao
INFO ODODDOOOODODODODODDODDODDOOOODOODODDODDDOOODODOOOODODODODRO
O (Abu-AmeO , 2000, J. Biol. Chem., 275, 27307)0TNFo DO OO OOOOODODDOOAO
0000o0o0oo0DoDoDooo0oO0oooooooooo Melchiorrid , 2000,0 Arthritis and Rh
eumatism, 41, 2165)0 INFo OO0 000 O0ODODDODOOOOOOODOODODDODODOOOOOOO
O 0O (Le HirO , 1998, Laboratory Investigation, 78, 1625)0
oooooao
oodoooooDoDOoOOoOOoOOoOog@Ns)oooooogogobopbpoobogogoggoooooao
OO00o0oooo((Choud , 1998, Hypertension, 31, 643)0IL-10 0 iNOSOD OO OO OO
0o0oooo0ooDoDoDOoOoOO0oUO0OooooooDoODOoOOoOOOgadgsinghd, 1996, Amer. J. Hyp
ertension, 9, 867)0
oooooao
IL-10 000000000 boobooooog0ogQ0gUgooooooooOolIL-10o0boDooOo
00000 (XuanO , 1998, J. Ocular Pharmacol. and Ther., 14, 31)0 IL-10 TNFO O G
M-CSFO OOODODDODODOUODOOooooDoDoDoooOooooooopoooooooooao
OO0 (Bruserud, 1996, Leukemia Res. 20, 65)0IL-100000COC0OO0O0OOOODOODOOGO
0o0o0oooooDoDooo00o0oo0ooDoDoooo00o0ooooDoDoDoooooOoooooaon
goooooo-1L,-1g0do0o0oo0o0000goooooDooo0o0oooooDoDaOg (Mullerndo
, 1996, Am J Contact Dermat. 7, 177)0I1L-10000000OCOO0OOOOOODOODOOGO
000000 o0DoDoDoDoo0o00ooo0oooDoDoo0o0oogd (Klugerd , 1998, Clin Exp Phar
macol Physiol. 25, 141)0 TNFO IL-10IL-60 0 IL-80 000000 O0OODODDODOOOOO
gooooooooooogOogogooooobooogOo0ogoooooobDoboboogogoooooo
OO 0d3d (Beisel, 1995, Am J Clin Nutr. 62, 813) 0 0 00000 O0ODOOO
gooooooooDooOOoU0oQgUgoooobooooogooo
O
gooooooooDoooQoOogouooooopoocoogIL-soooooood
ooooooooooooiIL-sgoobobDoobo0oU0oOooobobpobooobooo
oooliL-s0 0000000000 (Haradad , 1996, Molecular Medicine Toda
, 48200000 IL-80000O0D0OOOCOO0OUOOOODODODDODDODODODUOUOUOOOOOOD
oooooo@RPS) D 0ooooooobobogOoUOoQoooboboobooooooooooD

O Ooogooao
O 0Ooo0ooOoo

O
O
0
O
O
0

O OoOooogogo-g
o™~MOOoOooogao

10

20

30

40

50



(18) JP 2004-531571 A 2004.10.14

ugboobdooboboobobooboobooobooboboobooboouobooboboao
ooooooooooooooooooboboooooooobobobooooooooao
oboooboobooboobooboobooboaodao
ooooooooooooooooooobooobooooooIL-sococoooooooboDoOao
OoooooooDDoDOoOO0OO0OO0d Wintherd , 1998, Am J Rhinol. 12, 17)0O

IL-s0 00000000 ooobobobooobooo0ooooobooboobooooooooobboObon
oooao

gooogbad
oooooooooooliL-e000b0bODO0OCOCOO0OO0oOoooOoboDbDIL-e000O0O0OODODOO

oooooooDbDooOOoO0oO0oOoooooobooboOoUoOoOooooDoaO((Treond, 1998, Curr
ent Opinion in Hematology 5: 42)0IL-60 0000000000 DDOOODOOOOOO
oooogoao goodliL-e000COCUOOOAIDSODDODOOCOOUOUOUODUODODDDDODOOOOT
Oad Oood 000o0o0oDDooOCNSOD0DOoOOoOOo0DO0oDOoooooDoDoooooooooan
oo O0oano 000 (GruolO , 1997, Molecular Neurobiology 15: 307)0 IL-60 O O
od ood goooooobooooOogogogooooolIL-e00oobbboooooo
Ood 000000 ooDoDoDOoO0oO0oOood Ershlerd, 1997, Development and Compar
ative Immunol. 21: 487) 0000 000COOOOOOOODODOOOOOOIL-60000
ooooooooOooOO0oO0oOooooooboooOooOoggiarrso, 1997, Calcif Tissue
Int. 61, 16)0 000 0000DDODOOODOOOO0DODDODDDODOODODUOOODODODDDDODOOO
gooooooooOoOoOoOogooIL-eOCC0U0OTIL-e00DDOOCOOUOUOUOOODbODDGO
OO0o0ooo0oDoODOO0O0OAOd(Strassmannd , 1995, Cytokins Mol Ther. 1, 107)0 0 O
0 o A A o A A A i e A A I AP
OIFNa OO 0O0OO0O (Haydend , 1998, J Clin Invest. 101, 643)0IL-60 00 00 O
0o0o0oooooDooo0o0ooooooDoDooo0o0o0ooooDoDoDoooDooooooao
O
O
O

O
O
O
O

O Oooo

0oDoooDooDoooDooDoDbao(Simpsond , 1997, Protein Sci. 6, 929)0 IL-6
INFOOODODOODODODODOODODOODODOODODODOODODOoOOoODODOoOoOoDODoOoooooan

OOoo0ooooao

000000000 (ScholzO, 1998, J. Med. Chem., 41, 1050)0O

0oo0o0oo

GM-CSFO OO0 DO0OOODODDOOODDNOO0OO0ODDNDOOOONDOOOO0DOOOGM-CSFOOD
0000000000000 D0000O0O0O00OO0O0O0O0DO0OOODO0O0DOoODO0OoOOooan
0000000000000 D0000D00000D000000000000000000
00000000 O0O0GM-CSFODOOOOODODOOOOO (Masucci, 1996, Medical Oncolo
gy 13: 149)0GM-CSFO D AIDSD 00 OCOODO0ODOOOODO0OO0OOOODOOOOODDOOOO
O0O0O0O0O0O(HIV)DODODDODODODOODODOOO0OODOOO (Crowed , 1997, Journal of Leuk
ocyte Biology 62, 41)0 0000000000000 000000000000000O
0000000000000 OGM-CSFODODODO O (Lee, 1998, J R Coll Physicians Lo
nd 32, 56)0

Ooooo0oo

00000000y (IFNy)J00O0OO0O000C0CO0DO0O00COOO0OO0O0O0IFNy 000000
0000000000000 O00000000000000000000O000O0 (Parkman
, 1998, Curr Opin Hematol. 5, 22) 0 0000000000000 0000O00000
0000000000000 0O00O0O0O0GM-CSFOOIFNy 000000000 DO0O0O0O0
0000000000000 000000000000000O0(Burked , 1995, Leuk Lym
phoma. 19, 173)0 000 0000000000000 O0O000O0OO0O000OC0COO000O
O0OOINFy 00000000000 OO0000O000O0O0OO0 (Ablumunitsd , 1998, J
Autoimmun. 11, 73)0IFNy 00000 O OO MS)DODAIDSO D OODOCOODOOOOOOT
NFOIL-20 0 IL-60 00 0000000000000 O00000O00000000000
0000 (Martinod , 1998, Ann Neurol. 43, 340)0 000000000000 O0O000
0000000000000 D0000D00000D00000D00O00O0D0O0O0OoOOOoan
0000000000000 0000O00000O0000O0O0TNFOIL-100 INFy OO0

10

20

30

40

50



(19) JP 2004-531571 A 2004.10.14

ooo0D0oo0oo0oD0oDo0ooooDOoDo0Do0ooo0Do0D0Do0oooODoDo0DoDoo0oODoDOoDOoo0DoODDOoDoOooOooOao
ooooooooD0oo0ooooDOoUooooDoDOoDOooooDUooDoooODoDoDooDoDoDOooOoooao
0000000 ((cGeng, 1997, Heart Vessels Suppl 12, 76)0 000 0 0 0O 0O OO DO Vesp
ulaD DO OO ODODOOIFNYy OO0 0ODOmMRNADO OO O O (Bonayd , 1997, Clin Exp Immunol
342) 0 IFNy 000D 00000 O0DDDOOO0DO0DO0DO0DO0OO0ODDDOOODOOOoOoOoOao
0000000000000 00DO0IFNYy OD0DDO0OO0ODODO0ODO0OAO (Szepietowskill , 1997,

109,

Br J Dermatol.

137, 195)0000000CDOO000O0OODDOO0DO0ODODODDODOODODODDODOODOGO

0000000000000 0D0D0O0IRNy ODO0ODO0DODO0OO0ODO0ODO0DO0DO0OODODOO0DOOOOO0
00000000 (UdomsangpetchO , 1997, Am J Trop Med Hyg. 57, 501)0 0 00O OO
ooooooooD0oo0ooooDOoUooooDoDOoDOooooDUooDoooODoDoDooDoDoDOooOoooao
OIFNy 00000 O0ODODO0DO0ODODODOD0DODO0OO0ODDODODO0ODODDODODO0DOODODODODOoDoOoDoODoOOO
O00O00O0D0 (AkaikeO , 1998, Proc Soc Exp Biol Med. 217, 64)0 00000000
OO00O0(@HBV) DO ODDODODODODODODODODODODODODOODODODODOOODOOHHBYVOOODDO

uoboooboobooooobaodd

ooooooao

Immunopathol.
ooooooao
O00gnNooDo
ooooooao
o) Oooogdod
ooooooao
ooooooao
Biol Sci 352,
ooooooao
0 04dQdcba+O
ooooooao
ooooooao
ogdd
Oooad
oooooao

O0O0O0O0O0O0DD0DO0OO0OO0OOIRNY OTNFO DO IL-200 00O
00000000 O0OD0DO0OO0D0DOD0O0dC Chisarid , 1995, Springer Semin
17, 261)0IFNy 0D OO O0OOOOODODODODDODOOODOOOOOODOO
oooooooDoDoooOooooooDNO)CooooooDoDoDoDoDoOOoOo
00oo0ooDoDoDooo00o0o0ooo0oDoDoDoDooo0o0oooDoDoDDoDOoOOoOaO
0o0ooooooDoDoOo0OoOod (EvansO , 1996, J Bone Miner Res. 11, 30
0Oo0oooooDOoDOoOOIRNyY OIL-120000000000D0OD0O0O00O0O0OO
Jo0oo0oo0oo0ooo0ooo0o0oO0UooooooODooo0oU0oUoOooooDoDooOoao
NOO OO OOODODOGO (Alexanderd , 1997, Philos Trans R Soc Lond B

1355) N0 000000000000 DODO0DUO0O0DO0DO0DO0DO0OOoDoODDODOoOnnO
0000 (Kilbournd , 1997, Dis Mon. 43, 277)0 IFNy O 0O O O O O TH1
0o0oDo0D0o0ooDoO0OD0O0oooDoDOoDoooDoDoOOoDOo(BD)DODODDOODOOO
O 0O (Sartor 1996, Aliment Pharmacol Ther. 10 Suppl 2, 43)0 O O IgE
00D0D0D0O0oo0oDo0D0O0o0o0DoDo0DO0o0oo0DDO0DO0DOooDODO0Do0DO0oo0DoODOoDO0O0Oo

IFNy OO0 O0O0O0DDODCQCIgeD D00 00OO0OO0ODODDODDOOOOOOOOIRNyY OO
00000 (Teramotod , 1998, Clin Exp Allergy 28, 74)0O

Wo 017019860 O TNF-a D0 OO DODDOODOOOCDODODODODODDODODOODDODOODODODODOO

Oooooooooooooogooooao
Oooooooooooooogooooao

Oooooogogdg

MERRFO O MELASO
gbooobodoaobad

O

O 0Oo0oooao
O 0Ooo0oo0ooOoao
OOoo0oood

0

O

O

O

Oooooogdg

goooao

O

OoOoo0oooogod
OO0Oo0oooo
O0Ooo0oo0ooao
Oo0Ooo0oooao
O Ooooo

O

O

O

O

e e A A O A O N O O
Wo ol/019860 0 00000 O0DOODDODOODODOOOODODOODOGODRO
OHIVOODOOOODOODOODODOODODODOODODODOOoODOooDOoooooOo
aad godddddddododdduooooooooooooao
(domoic acid) D 000000 ODO0DO0ODODOOOOOOO
aoaad oad 0oooao
0oooao
HIV-O O
(Rett)O
0ooao
Ooooao
0oooao

O Ooooo
O O0OoOgooo

O
O
O
O
ooao

gogao
ooao

Oooooooodg
Oooooood
OoooooogoQgg
OO0 ooooogogdg
OO0Ooo0oo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooo
O Ooo0oooo
O Ooo0ooooao
O 0Oo0OoOooao
O 0Ooo0oooao
OOoo0ooooao
OOoo0ooooao
O 0Ooo0ooooao
O 0O0o0OooOoooao
OOoo0oo0oooao
OOoo0ooooao
OO0Ooo0ooooao
O Ooo0ooooao
O O0Oo0ooooao
O0Ooo0ooo0ooao
OOoo0ooooao
OOoo0ooooao
OO0O0o0ooooao
O O0Oo0ooooao
O Oo0oooogoao

gbooobooboobooooobooboobooboooouoboobooboao
O0OD0DO0D0O0OD0OD0ODD0ODO0OO0ODODODDOOOwWo 98/s5255800 00000000
0o0ooooooDooOoO0oO0ooooobDbDDoO0wo 9972309100000
-00000000000DO0O00O0D0ODD0O00ODDODOwWOo 997324630 00O
goooooboooobooooooooboboobooooooobobDboooo

O Oooo

10

20

30

40

50



(20) JP 2004-531571 A 2004.10.14

WO 007416980 D OO DOOODOp38 MAPDOOODOODODODOOODODOODODOGO
oad

»

o0 ON-O000O0DODO-N"-OD0O0O0O0O0DODDODOCOOO0OO0O00O0OO

O

O Oooo
O Oooo
O Oooo

2,360
ugood
ugoad
ooao
goo
uoad
gogao

O0Ooo0o0ooao
OoOoo0oooaoo
OoOoo0oooao

U
u
O
g
u
O

OoooooooQgoQge
O0Oo0oo0ooao
Oo0Ooo0ooao
OoOoo0ooaoo
OoOoo0oooao
OOoo0oooao
O0Oo0oo0ooao
O 0Ooo0ooao
Oo0Ooo0oooaoo
OoOoo0oooo
OOoo0oooao
OO0Oo0oo0ooo
O0Ooo0oo0ooao
OoOoo0oooaoo
OoOoo0oooo
OoOoo0oooo
OO0Oo0oo0ooo
O0Ooo0oo0ooao
O0Ooo0oooao
OoOoo0oooaoo
OoOoo0oooo
O0Oo0oooo
O0Oo0Oo0ooao
O 0Ooo0ooo

O
O
O
O
O
O
O
O

Oo0DoDooooUoooDooogogooao
Ooooooooooooooogoogoao

Oooopooooooooogogooao
oDoooooooooooooodg

O Oooo|;o
O Oooo|o
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O oOooo
O 0Oooo
O 0Oooo

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

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

~MOooooogoog

OooIOoooo0oooooo|jopoooooooooooodg
OooIoOooo4o0oooooogog| oo oDooooooooodg

OooooogogaoQg

OoNQoOooogogaog

L e T e T e Y e B e

=
H
M

L
ooogao
EDOD-0-0-NH-00-S-000000C00O0O0O0O00O0
GO O
oooooooooobooooooooooboobooooooooboboobooooooooao
ooooboobobooboboobobooobooboboobobooobao
ugboobdooboboobobooboobooobooboboobooboouobooboboao
ooooooooooooooooooboboooooooobobobooooooooao
gbooobooboobooboobooboobooobooboboobooboooboobooboao
oooooooooobooooooooooboobooooooobooDboobooooooooao
gooooooooobooogogoooooobooogogdnn,4qooooo-3-ooboobooOoO
coooooooooon3)oooooo-2-00b0o0OooopooOD-3-00000D0O0
ooooooobooooboooogooooboe2,3-0c000-1H-00D0O0CCOOO0OO0OO0OO0DODOOO
goooboobobooboboobooboooobao
ugboobdooboboobobooboobooobooboboobooboouobooboboao
ooooooooooooooooooboboooooooobobobooooooooao



(21) JP 2004-531571 A 2004.10.14

0000000000000 000000000000000000003,4-0000 -2
H-O0ODO([1,4]00000000000000000000000O0O0000O00000
0000000000000 O0000D00000D000000000000000000
0000000000000 000000000000000000000000000
0000000000000 D0000D00000D000000000000000000
O

000O0600100R,0000000000010000R,00R,000000000
Oooo0o0oo

Ar0 O

0000000000000 000000000000000000000000000
0000000000000 O0000D00000D000000000000000000
0000000000000 000000000000000000000000000
0000000000000 0000D000000000D010000R,00R, 0000
Oooo0o0o0oooo

X0 O

ooooil0200000000010300¢C, ,00000¢C,.,0000000¢C,.,000
0000000000000 0000000000000000000C,.,000000
000000000000

0000000000000 O0000D00000D000000000000000000
0000000000000 000000000000000000000000000
0000000000000 0000O003H-0000([4,5-b]000000000000
oo0oO00O0O00O0O0O0O0O0O0O0O0O0O0O0O0OOOOO0O0OO010300¢C,.,00000¢C,.,0
0000000000000 O000000000-00000-(¢,.,0000)00000
0-00000-(¢,.,0000000)000000NH,CO)IC, 0000-500),000
0000000000000 O000000

yo O

ooooc, ,,0000000000000000000000010000Cc00000
O00ONODODS(0),000000000000D00000000YDO0O0000O0000
0000000000000 0000O00000D0000000001020000000
oooo00oO0o0o0O0O0O0oO0O0OoO0OoOO0Ooil0oooe,. ,000000001000000
0000000000000 000000000000000

Oooo0o0oo

z0 O

0000000000000 000000000000000000000000000
0000000000000 O0000D00000D000000000000000000
0000000000000 000000000000000000000000000
000O0000D02-000-00002-00-5-00-00001([2.2.110 00000000
0000000000000 000000000000000000000000000
0000000000000 000000000000000000000000000
0000000000000 0000O00O0OO0O0O00O0O01,3-0000000001,3-0
000O00001,4-0000000000000000000000000000000
0000000000000 000000000000000000000000000
0000000000000 O0000D000000000000zZz0OOO0OO0OO0OO0OO0OO1

Ds3gooooooc, . ,00000¢, ,000000C, ,00000-C, ,00000C,_,
oooo0oO00O0O00oO0O0DOO0ODOoONG.,.00000000000000000000-C,.,
ooooooooooo-c, ,000000000000000-C,.,000000000
-¢, ,0000000000000000000000O0000000000102000
ooooc, ,000000000000000-00000-(¢,.,0000)000000
oDooooooOoooc, ,0000-S(0),0000000-8(0),00000000000
0Do01020000000¢C, ,00000000000000000000-000000 -(C

10

20

30

40

50



1-
O
O
O
O

I e e s e Y i i g

LSRN e e e e e e e e [ Y s Y |

(@}
w
e

Soooooo

O 0Oooo
O 0Oooo

(22) JP 2004-531571 A 2004.10.14

;0ooo0)oOooooooooooooooooboboooooooooao
ooooao

00zoOOOOO10300O0O0O0OOO0OO0OO00O-C,.,000
oooooc,.,00000¢C,.,000000000C,.,0
ooooc, ,00000000000C,.,0000C,._,0
,0000-5(0),-000000000000000000
0000000000000 0000000000000
c,.,000000C._,0000000000000000

O

-

OO0 ooooo4oooDoDoogog oo ooooogd

[

s Y o

(2]
OO0 ooooogooooog-®

OO0 ooooggogoao
OoooooooQgooao
OoooooooQgooao

O 0Ooooo

O
O

O0ONODOODOODOOOD
0000C,_ s00000C,_,
0O0O0-S),-000000C
0000000000000
0000010200000 0
0

z0 0000000000000 00000001030000000000000
0000000000000 0000D00000000000000C,.,0000

C,.eDOOODODOOOOODODDOODODRDO ;

O

z00o0o0ooOo0oo0coo0oo0oooooobooOoobooooooooNoObODbDDOOOOg

¢,.,0o0o0O0c, ,00O000O0C, ,00000C, ,000000000000000

O

O
-3
ooooooooooooooooooooooooooooboobooooooao

ooooooooooooooe, . 00000¢,.,000000C,.,000000
ooc,.,00000C,.,0000-5(0),0000000-5(0),000000000
0Dl020000000C, ,000000000000000-00000-(C,._50
0000000000000 000000

00000

0000000000000 0000000000000000000C,._,;,0
10000C00000000000000NDDOS(),000000000000
ooooc, ,,000000000010300¢C,.,,0000000000000
0000000000000 0000O0000

O

1
ooo0o0oooaon
00000000
10300¢C,.,00
ooo0ooooao

000
000
000
C, .0

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

O
O
O

ODooo0O0oOooo
10300¢C, 500
Ooo0o0oOooo

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

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

O
O
O
O
O
O
O
O
0
w
O
O
O
O
O
O
O
O
O
O

ogagad oogdd
oo oood

O O goooooooao

O O
oooooooao

O O

O O

Doooooooo
010300¢C, 50

)
O
O
O
0
O
O
R
4
O
O
O
0
O
O
0
4
O
O
O
0 gbooobogobao

O Ooogoo
O Oooo
O 0o oo
I [ [y
O O oo
O OO o

oo oono
uoano ugoad

OOo0ooooooooooooogooga-g
OO0 ooooooooooooaoo
Ooooooooooooodg
Ooooooo4gogooooodg
OO0 oDoDooo4gogooooodg
OOo0ooooooooooboood
Ooooooooooooodg
Ooooooooooooogdg

OooooogQgdg

O Ooogoo
O O0oo0ooo
O O0oo0ooo
O O0Oogoao
O Ooo0oono

oooO0oO00o0i10300¢,.,000000000000000000000
Oooooooo
Oooo0DOoOooo
Ooo0oooo
10300¢C, 50
ooooooo
ooooo
0100000000000 0000O00NHODOS(0),00000000
0000000000000 00010200000000000000
O
O

ooooooooboooooouooooobobooboogogao
ooooooooboooooooooooboboobooogoo
oooooooboobooooogoano

O

u
O
g
O
U
a gboobooboobooooboobooooobaoadao

O 0Oo0oo0ooao

ooooooooobooooilocoogoc,.,00b0o0bOD0OO0O0OO0100
oooooooooboooooooooooboooobooooooooao

OoOoo0oooao

10

20

30

40

50



(23)

JP 2004-531571 A 2004.10.14

oooooooooooouoooooooobo-o0a0
giooooooooooobooboboooooooao

uoboooboooboobooboobooooobadao
c,.,00o0o0ooobOOoOoocoooooboboDboonn

O-s(o),0o0oooogoooooooooooono

g
O
goooobooboboobobooobooboobonn
u
O

0-S(0),0 00O

ooooooooooc,.,,0000o0oooooboobooooooooao
cboogbooboooogooboONODODODODDODOODODODDODOO

(@}
w
O
O

OoooooooQgogogoo
Oooooooogog-g
OooooogoQgogaog

OO0 ooooogogog

oooao
oooao

OoooooooogogogogoOoo
Ooooooooogogogoo
Oooooooogogogoo
OooooogogQgogaoQg
OOooooogdg

O
O

O
O

O
O

o
o

1
o
O

O
0

|
O

0
O

oo

OoOoo0oooOodg

O 0Oooo

O
O
O
O

ood
oogdad

g
u
O
g
O

O
0

g
U
0
g
0

0
O

O 0Ooo0ooOoo

a
u
O
g
O

o
oad

00O
00O
00O
C, o0
00O

oo
oo

O 0Oo0ooOoo

O 0Ooo0ooo

O Ooooo

O Ooooo
&

O
O

O
O

Co.e 0 ODDDODOODODOCy.¢0O
OO0O0O0o0oo00D0DDDO0ODCy.s
ocooooooOoOoooooao
(piperadinylO D00 O0O0O0O
ocooooooooooooao
[1,3,4]0 000000000

oo
oo

gbooboboobobobogoboobooboobooboogoboboobDao

3040000 o0bOO0O0oOoooObODO0oDOooDbODbODU0O0oOobODbDOoDOoOoDboDbODOoOoQoDoODOO

gooooobooocooooooobbooboboooooobobDboooo
ooooooaon
oooogao

ooogao
ooogoao

oogaod
oono
uond

gogooooooooooobonn
oo(,.;,0000)d0O0OoDO00O0O
dododdddodoooooooaoad;
Oo0Do0oo0ooo
OR,0R,00R;0 O
C,,.{0O0O0OoOoboouoboonboonb
oooDoooc,.,000000000
goooooooooooooboao
gobobooooobobooce,.,00
OooDoooooDooooooood
cOODO0OoDO0obOoDuOobR;ODOODbUODODOORDO
Oo0Do0oo0ooo
aooao
; 0O R,
[ I
[Ha\ N /O
N R\ R;
[R/
e © X
[
O
goooaoad
gobdRrR;b0O0O
R.OOR, 00 OO
gooooooao
gogooooooooooobonn
OO0O0OR,00R,O0O0O0OODDOOO
Oo0o0obDuOoboboCcC,.s{0obouonbamnd
OooDoooooDoooooood
dodoooooooooooooao
gooooooooooooboao
OooDoooooDoooooood
goooooooooooooboao
gogooooooooooobonn
OooDoooooDooooooood
000000000 DODO0DDbDOO
OooDoooooDoooooood
gooooogaoao;
gobRrR,0b0R,O0000D0D0OO0O00RDO
O (piperadinylD 000 ODOODO
gooooooao
0 [10
ocooooooao
gooooooooooooboan
OooDoooooDoooooood
goooooooao
goooaoad
OooDoooooDoooooood
goooooooooooooboao
gogooooooooooobonn
OooDoooooDooooooood

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

ogagad

O
O

O
O

O
O

O

0

ooogoogao
ooogao
oooogao
ooogogao

gooobao

oad

oad
Oood
oad
oad

oo

oogaod
oo
oo
ogagaod

O

O 0Oooo
O o0Oooo

O
O

ooao
oo

oogaod
ogaod
ooag
ogagad

10

20

30

40

50



(24) JP 2004-531571 A 2004.10.14

pgooooobooooooooooDbooooooooDoooboDobDoDoUoooOoOoan
Oo0o0oooo0oob0oo0oooo0oooo0oooDo0oooDoo0oDo0oooo0oo0ooo0oob0ooobooOoondnb
godoooo0oooooooboooo0obooo0oooDo oo o oo o0ooDbooDoDboDoDooooOonOoao
Oo0o0oooooboo0ooooooo0oboooooooooodan
goboobuoobouobbuouobi1lo3sb0RgbbDboobooboaO
ReUooooooobooboobootboobbooboboboobooboooboo
gooboobuoobgooboc6,,0000O00oU0obD100DDbO0OU0UDbODOoDU0UDbDO0oO0obDOoooDoOao
oo0o0oooooooooao

R, 000000C,.,00b0CbO0U0b0oboUoboobobogopbDoooobogoboodob
O0o0oo0ooob0Ooooooo0oaaano 10
mO O 00 10 20 O 30 0 OO

oo

WO O 00O O SO0 0 O

gooooooooooooo0oooobooooao

Oo00oo0O0oo0ooo0oooooooonodo

Ooo0oOoooad

ooooobOoooDobOoooDoDbOoooDooooM)boobooooooooad

R, 00000 DOO0OO0

Oooo0oao

[ 20
.9 R

[ Ra\ N

[ /,N \6

[ Rb O

L

R, O0O0O0DO0O0ODOOO

EO O -NH-O 0O OO0 0O

woOooOoOoOOoooOooOOooooaoodano

Ooo0O0oooao

odooooDoooDooOoooDooDoooDoM))booooooooooan 30
ArQd O
oo0oo0oooo0ooooooooooo0obooooootooooooobooobooooooanOoan
pgooooobooooooooooDbooooooooDoooboDobDoDoUoooOoOoan
ooboo0loooDbRrR,00R;DDOIODDODODODDODODOAO

X O

Oo0o0oooooboo0ooooooo0oooo0oooo0obO0oo0oooooooo0oobooobooOoaondnb
oo0ooooo0oooooooo0ooo0oo0obooo0ooootoooo0oooobooobooooooanOooan
goooooooooooooooDbooooDo oo oDoooDboDob0DoDooooOonOoao
gooboio03oogc, . ,O00o0oocC,_,00000b00000D0D0D0DD0DDOUODOO0ODOO
00000 -(¢,.,0000)000000-00000-(C,.,0000000)00000 40

0 NH,C(0)0C, ,000D0-5(0),000000000000000000

oad

z0 0O

ooogao
gooag
-0 0 -0
oooao
oooag
good
ooogao

OooOoo0ooood
OooOoo0oood
Oo0oo0ooood

ooooooobooooboooooooooboboobooooooooboboDbooOoon
goboooboooboogobooobogoboobobooboboobob2-000-5
[2.2.1]0 0 00C0O000COODO0O0OO0OODODO0DO0O0OOCDOOoOQOODOO
goooooboooobooooooooboboobooooooobobobooodnd
gobooobooobogobooogoboobooboooboboboboobodnb
ooooooooo1i1,3-0o0oooooobo1,3-00o0o0oobooo1,4-00
goooooboooobooooooooboboobooooooobobDboooo 50



(25) JP 2004-531571 A 2004.10.14

0000000000000 000000000000000000000000000
0000000000000 00000000000000000001030000000
oc, ,00000¢C, ,000000000000-00000-(¢,.,0000)0000Co
NH,0OOHODO OO DOODODOO0O000DO
000z0OOODOODOODOOOOOOOOODODOODOOOOODOOOOOOOOOOOOO
0000000000000 000O0O00O0OO0D0O0O0O0O0O0O0O0OoOG,.,000000C¢,
,000000000000000000000zZ0O0OOO0O0O0OO0O0O0000O0O000O
ooooooNODOODOOOOODOOOOC, ,0000C,_,000000C, ,00000C
,010000000000000000000000000000000C,.,0000

1-

oc, ,J0000O00O0C, ,00000000000C,.,00000C,. ,0000-500),00
Ooo0o00-s(0),00000000000001020000000C,.,00000000
Oooo0O0000-00000-(¢,.,0000)00000000000000000000
Oo0o0O00oooOoO

Ooooo0oo

0000000000000 0000D0000D0O0@)0D000000O00oO0oaO

6O

0000000000000 D0000D00000D00000D00O00O0D0O0O0OoOOOoan
0000000000000 0000D00000D00000D0000000000000
0000000000000 D0000O0O000O0O0O0O00OO0O0O0O0DOoOoO0ONOoooOooan
0000000000 GODO100R,00000000010000RO00R,O000000
000

Ar0000000000

X0 O

0000000000000 D00D0OO0OO0O00D0OOO0O0O0DO0OOO0O0DOoOoO0ONOoooOooan
0Do00O000O0O0O0O00O0O0O0DO0OO0O0O0O0DOoOoOOoOoOoOoOoOolo0s0O0c,. ,00000C,
,000000000D00000D00000O000D0-00000-(C,.,0000)000
00D0-00000-(C,.,0000000)000000NH,C0)0C,.,0000-5(0),0

ooooooooboooboooooooao

yo O

ooogao
c,.,0000oo0b0i1loooococooooobooNOOSODDODOOCOOODOOODODDODOOO
oooyoooogogoooooooooogooooooboooooooooooo

20 0
ooooooooooooooooooboboooooooobobobooooooooao
goooboboooobooboobooboobooboobooboobobooobooobnn
oooooooooooooooooobooboooooooobooboobobooooooez2-00
-5-00-0000([2.2.1]0000000O0DDOOOO0OO0O0O0O0DODOoDDbDDODOODOOOO
gooobooooboobooboobooboobobooobooboooboobooobnn
oooooooooooooooooboio20o0c,.,oooooOcec,., 00000000
goooobooobooobao

ooooooooce, ,00000¢C,.,000000¢C,.,0000000C,.,00000
ooooooooc, ,0000000O00OC, ,0000C, ,000000C,.,000
0c,. ,00000000000000000000000

ooooo

R,O0D0O0CDOOO

0000000000000 D000O0D000OO0D0O0O0DO0OOODO0OOoOO0ONOoOcC,. 00
0010000Cc0000000000000NDODS(0),00000000000000
0c¢,.,0000000000000000000000000
0000000000000 0000D0000O0D0O0O0O0O0O0O0DO0OOO0O0OoDOoOOoOoan
0000000000000 0000D00000D0000D00000O00000Oo0oan

OooooooooNODooogoo

10

20

30

40

50



(26) JP 2004-531571 A 2004.10.14

oooooooooobooooi1ocsoo ¢, . ;,000ocooooboobobocboooooooao
coooooooboooboooogooooobobooouogoc¢, ;O0b0bO0b0O0O0oOooooOooaob
oooobobooogogbad

O

oo

gooooboooobogobgobooboobooboboogoboc, ,0bbo0obo01lobog
oooooooooooobbOCOCOOO0OOODOODODDODOOOOOODODODbD1IO20000
ooooooooc, ,0000000001000000CCOO0O0O0O0O0OODDODOOGO

O

OoooooooogoQog

00
e e e e e I s I
O00DO0O0000O00

OoOoooooooOodg
Oooooooooogog

O

OOoo0ooooaogo
O

@
O
O

O O

g
a

Ard O

O O
[ |

oo
g o

= O 0Oo0oo0
O O0oo0ooo
O 0Ooooo
O Ooooo
O Ooooo

XO O

O
O

oo
ooooao

O
O

YO O

O

oo

OoooooQgdg

O
O

Ooooooogdg

g
u
O

g
0
g
u
0

oooo-ooo0o0go-(¢,.;,00O0O0)YoDOOODOOO1IODOOOO
ugbobobooboboboobooboobooobaoodnb

00000 00O0O0O0O0oO0O0OoOooooe,. ,.0000000000
oooooOooo0OoOooooe,.,000000000000000
00O0D00000-S(0),0000-8(0),0 000000000000
0000000000000 00000-50),0000

0

ocoooooooooooo@Mmoooooooooopoo
oooooooobez2-0c00oo0gooooobobobooooooooDbaoO

ggos-0boo0o0oocooooooboobooboooooooooboao
goobooecbhi0DOdR,0O0b00O00O0DbDO0OO0ODIDO0D00OR,DO0OR,0O

O
O
O
O

uboboobooboboboobdoobooboobooboobooboodno
ooooooooDoODXoOArD4-000000000O

-CH,-0 -CH,CH, -0 0-CH,CH,-0 -C(0)-0 -0-0 -S-0 -NH-CH, CH, -0 -N(CHs)-0O CH, (CN)CH, -
NH-CH, 0 O -NH-O 0 O O
z0 O

O
O
C,
Ry
O

SJgoooPFoooooaono

O O o

0O
00O
0
0O
00O
00O
0O
00O
10 3

O

oo
uo

O O
O
O

|
OoOoo0oo0oogod

OooOoo0ooood
OooOoo0ooood

OoooooogQgoo
OO ogoogoog
0o @ O d
o
[ | [ |
[ |

O oOooo

g
u

O
O
O

OOoo0oooao
O Ooo0oooao
O Oo0oooao
O 0Ooo0oo0oo0oao
O0Ooo0oooao

[ Ry |

g
u

g
u

gooobao
ugoooagobad
ooogagd

O
O

0000000000000 0000O00O00OO
oooc, .0 ooc, ,000000000
c, ,00000000

O
O
O
OJ
O
O

O
O
O
O

oooao
00 O NO

ooooooo0o00c,.s0000010000cO
oooc, , 00000000

O
O
O
O
O
O
O
O
O

oooooooooooooao
goooao
gbooboobooboobad

O
O
O
O
(]
O
O
O

O
O
O
O
O
O
O
O
O

O0Ooo0oooao
O
O
O
O
O
O
O
O

O Oooo

O 0Oooo

O 0O O
OOoo0oooao
O Ooo0oooao
O

O

O
O
O
O
O
O
O
O
O
O
[
O
O
O
O
OJ
O
O

c,.,00000000D000

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

(]
O
O
O
O
O
O
O

C, 50O
000
000
000

00C,. 0
ooooo

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

oooooobooooogao

10

20

30

40

50



(27) JP 2004-531571 A 2004.10.14

ugboobdooboboobobooboobooobooboboobooboouobooboboao
ooooooooooooooooooboboooooooobobobooooooooao
ooooooobDDoDOoooooil10c20b0RsO 00 0DO0DOOOODDO
oooooooooao

googbad
cooooooooooooooooooDooo@MuoooooooooOoo

GO O
gbobooboobobooboboboboedbi1bO0ORrR,bO00D00DOODODOI1IDOO
Urm,0gRrR, 000000000

Xo o

0000000000000 0000D000000000000000000

yo O

0O O -0CH,CHy-0 -CH,CH,-0 -0-0 CH, (CN)CH, -NH-CH, O -CH, -0 -NH-CH,CH, -0 O -NH-O
000

z0 O
000000-4-00000000000-4-00000000000-4-0000000
000O0000D0-1-000000000000000000000000000000 -
c,.,00000000000

R,O0 O

tert-0 00 0sec-000000000000000D0O0000DOO0

R,00RROO0O0O0DODODDOOOODOCG ,0D000D00O0O0DODOODDODLDOODOO
ugbooobdoobooboobooboobooboooboobobooboobooobooboboao
ooooooooooooooooooao
gooRrR,00R,O00D000D00O00CO0DODO0OODODODDOODODODDODODODODDODODODGO
ubooboobobooboobooaoad
ooooobobbilo200R,000O0D0O0OCOOO0OO0

odorRO0C, 4,0000DO0O0O0O0ODO0DO0ODODDODDODOODODODODODODDODDDODODODOOOOOO
oooooao

goooobooognnb

gooooad
ocooooooobooooobooooobDoooo@Mmooobooooobobooono
cOhoobo0obboOR,bO00D200R,O0R, 0000000000000
xbooobooooooouoo-3-oooooao

R,00R,OCO00O0O0O0O0ODODODOODOOC, zj0000O0DODOCOCOOO0OO0OOOOODOODODRO
gbooRrR,00R,O00D0O0O0O0O0DODO0CODODOODDOODDOODOODOOODODOODOODODODOGO
ooooooooooooooooooao

obooboobi10o200Rs0 000D O0DODODODOO

bR OC, ;000000 O0OOO0O0ODOGDO

yo O

00oo0-0CH,CH,-0 -CH,CH,-0 -0-0 -CH,-0 -NH-CH,CH,-0 O -NH-O O O O

20 0
ucooooo-4-00oobobbOOCbOO0OU0-4-000000O0DODDDODO-4-DD0OD0O0CO0O0OO
oboooboob-1-obooboooboooboooboagdab

oooooooooao

googbad
gcooooooooooooooooooooooo@Mm)oooooooooooao
XOArODOYODOODODDODOOOOXoooooooooOos-,6-00000001-,4-00000
a

yOO-CH,-OOODODOAO

ReDODDODOOODOOOOOODORDO



L e T e T e Y e B e

O 0Oooo

O 0Ooooo

(28) JP 2004-531571 A 2004.10.14

gboobooaooaoad

ooooao
ocoopooooooooooooo@Muooooooooooooooo
oo

N-(5-tert-7F ) -2- A b ¥ -3-{3-[4-(6

N o 0 < N N()o SENT ) AL WA F-EY) V-3
LN% A O AN)»-F7HL-1-ft V]-vL 4 K}-7
; o @ TZNW)-2-ENT A Y b= N-2-F F

0 _0
-PE b7 IR
goooobouoobooboDooboDoonn
gooaoad
oooooDooooMbooooooad
gooogoao
g

10



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

(29) JP 2004-531571 A 2004.10.

P \ N-(5-tert- 7F )-2- X b X2 -3-{3-[4~(
' B-FEN T4 ) -4 WAFIN-E Y-
N o]
w g O N -4 N)-FT7HL-1-4 N]- LA K}-
r N NTON O 7xZNV)N N-VZFNFFTNT I
O H_O H H .

i
MY :ﬁ:

K

_ N-(6-tert-7F V-3-{3-[4-(6-> A F )V
VIS AFN-EYD-3-ANV)-FT %
Lo-1-4N]- LA F}-2-A hF-7
LZ))-N N - FNVFFHIT I K

—Z

~ N-=2 P N-N -(5-tert- 7F N-3-{3-[4-
(4-PAFNTFIIAFN-7 22)0)-F
THL-1-ANW]-DL A4 R}-2-A X
=7 2 ZW)N-AF)N-FFHPN7 3 K,

—=

N,N-2 2 2)v-N -(5-tert-7F L -2- X

@ q o O 'O P -3-{3-[4-(4- RV T -1-1 U X
WHL AL O FN-7 = NVy-F78 L -1-4NV]-™

O H_O H H

gooogbad
good

LA FF7220)-FFH V73 K,

N-(5-tert-7F )L-2- X b F 3 -3-{3-[4~(

O D AR YA R F =T =) )-

F7H5L 2 -1-4NV]-2 L4 K722V
)N -AFNW-N-Z2N-FFHNTF3I
F;

_ N-(5-tert-7F W-3-{3-[4-(6-Y A F )

| PIIAFN-EYZ-3-AN)-F74%
Vy-1-4 V]-o LA R}2-A p¥2-7
TZN)-2-ENT F ) -4 )-2-F F
V-7 PP I

14

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 |

(30) JP 2004-531571 A 2004.10.14

- N-(5-tert-7F )V -3-{3-[4-(6-2 A F )V
SN b T PIJAFN-BIOL-3-L))-F7%
U i ) Ly1=A V] L 1 K}-2-R R F -7
| Y O T IN)2 (4 A FN-ERS U -1-
)-2-AFXV-PL b7 IR,

=
R

Ao~ N-(6-tert-7F )u-2- A b & o-3-{3-[4-(
SR GRS RUE NS IS
AN-F7HL 14 V] L4 k)7
ISR Rg 2 ZV)2-(A A FN-ERS Y Uml-1 )
)-2-FFV-7 b7 Ik,

™ N-[5-tert-7F N -2-X b ¥ -3-(3-{4-[
~ OV L (A %D F TN T # ) oo
T;/,YEL e WAFN)-7 22 N-F T HL o140
g LA K)-7 222 ENT &Y -

-4 N-2-FFV-FE R E;

N-(5-tert-7F N -2- 2 b ¥ -3-{3-[4~(

O] 04—%1%»7%')‘/-4-»1’)1/)(%)1/—71

lej\ 1 O ZN)-FTHL LA W] LA KT
- NTN O )N N -DAFN-FFHINT IR

o, N (B-tert=7F 2= % 13 & -3-{3-[4~(
U ) esrEn7 50044 N 230
,57(]]\ ) VY34 N)-FTHL 1A W] L
- N O A F}722))-N N -DAFN-F F Y
V7 IR,

N-(5-tert-7F ) -2- A b F 2 -3-{3-[4-(

0 04—3&»7zu‘/—4—4)1/;4%)1/-71:»)
-F728L 2 -1-4N]-v L4 K}-7 2
WIN -AF V- FH VT 3 K;

\

—T
Oio
=

—z
Vo
-2

oooooao
ooogao



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

U

(31) JP 2004-531571 A 2004.10.14

P N-(5-tert-7F ) -2- X b F 3 -3-{3-[4-(
) . g QO-ENT Y U-4-A WAFIN-EY Y -
\’Hi e A NW)-FTHL-1-4N]-HL A k)
N N N — 3 -~ 1+
A O 7z NW)N - FI)N-FFH LTI R,
N-(5-tert-7F)-2- A b F1-3-{3-[4-(

) W een7 a0t pxF -y vo- o
| 1 O -4 NWY-FT7HLU-1-A V] LA k)
- ‘H‘q‘ N7 N O 7z Z)W)N N -URAFN-FFHNT 3
o] H P H H

K;

()

g, N (5-tert=-7F -2~ A b ¥ -3-{3-[4-(
! B-E Y U Y-1-f W AF-EY U -3-
G‘Tﬁ\ 1 O AV)-F7FL w14 V]l A K}-7
YY) N O TTN)-2-FFV-2-Ea ) YL -1-4 )b-
: 77 IR

—Z
I=Z

20

N-(5-tert-7"F ) -2-X b F2-3-{3-[4-(
. L 6~-ENT 2 ) 4L NVAFN-BYD -
ON\“)L 1 O 3AN)»-FTHLY-1-4 V]-H LA K}
) ) O 7 )V)-2-A X U-2-EO YU -1-4
-7 b+73I R,

gy, N-(B-tert=7F k=224 b 3 & -3-{3-[4-(
. N LSBENT A Y - WA F V- Y V-
OQ\H\ i O -4 N)-F T Ul ML A K}
T O A=Y NS o VR B R S A
d V-7 b7 IR

30

—_—
I—Z2

oooooao
ooogoao



(32) JP 2004-531571 A 2004.10.14
N-(5-ter‘t- TFN-2-A b F-3-{3-[4-(

ey o i VB ENT A DA W RF N ) P
A 3-AN)-FTH L w-1-4 N]-B LA )}
b | 7I:)l/)_z_jﬂi"‘}-Z‘EN'}T‘)\/'l"f

O H_O
NW-7 b7 3 F;

,\N(S -tert-7F ) -2- X b ¥ -3-{3-[4-(

Hoy o oFENT A ) AL NVAFN-7 22)V)
%NgN N{‘ﬁ ~F 75V 1A N]- LA KT

! - )1/) 2 FFV-2-ERSUL-1-f -TE

O H_O

o

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

L
goooboobobooboboobobooobooboboobooboooboboDbDao
uon
oooooao
coooooooOooooobooooooDOooooooogooooDoo@)ybooooo
oooooao
chhoobooobooobR,000DO0ODODOOBDO

oodogaod

[ O NH

RO

[ 0 :

[

O

EDO-NH-OOODODOAO

WO oooonoao

oooooooooao

ooogooao

oo0oooooDoDooooOooooooDoMooooooooooao

Ard O
Jdodododooo0ooDoooUoU0UoUoUUooDoDoo0o0U0UU0UOUUoUoODoODoDOoOoDoDUOooOooOooOooao
oo0ooooooDoDooOoO0OooUooDoDoDooOoU0Oo0oooOooDoDoDoooDoOoooOooOooaon
000000100 00R,00R;,0000O0O0CDOOOODODORO

Xxa o
oo0oooooDoDoDooOoO0o0ooU0oDoDoDoooOo0O0ooUooOooDoDoDooooOooOooooaon
Jododoooo0ooooo0oU0UooUooDoDoOoo0oU0UU0UUoUooUoODoODoDoOoDoDUOooOooOooOooao
oodooooooDoDooo0U0ooUooDoDoOoo0U0O0DoUooUOoDoODoDooDoODUoOooooOooOoao
oooooilo3noc,. ,00000C,.,00000000000DD0ODD0DOODOOOOOOO
o-0oooo-(CG,.;,0000)r00o0DoDoD-00000-(C,.;,0000000)00000

0 O NH,C(0)0C, ,0000-S(0),000000000000000000

000

z0 O

0000000000000 D0000D00000D000000000000000000
0000000000000 000C0D00D0D0O0O00O0OO0O0ONOoOO0O0O0Oo2-000-5
-00-0000([2.2.1]1000000000000000000000000O00000
0000000000000 0000D00000D00000D0000000000000

10

20

30

40

50



I [y |
Ooooooood

ooog
e e e o e e s e R

O

-3

(33) JP 2004-531571 A 2004.10.14

0000000000000 0O0DO0O0O0DO0O00OO0O0OO0O0O0OO0DODOODOoOOaO
00000000 0O001,3-000000001,3-000000001,4-00
0000000000000 0O0O0C0OO0OD0DO0O0DO0OO0OO0OO0O0OODODOODOoOOaO
0000000000000 0O0O00O0O0O0O00O0O0O0O0O0O0O0OO0O0O0OOao
0000000000000 D0DO0D0D0OODDOONOoODO0Oo1030000000C,
0c, ,000000000000-00000-(C,.,0000)00 00 CONH,

00000000 O0DO0O0O0O0a0

O

gzoboooooboobobooboobobouoboooboboobooooboo:b
goooooobooobooooooooobobobooouooooboDbce,.;o000o00c,
gboboobooboogobooboobooboozobooooboooooboooboonnb

oooooNOOOODOODOODODDOOOC, ,0000C, ,000000C,. ,00000C,.
,0000O000D00O00000O00oooo0ooooooooooooG,.,00000C¢C
,.,0o0ooooc, ,00000Qooooooec,. ,00000C,.,0000-S(0),000
ODoo0o0-s),00000000000001020000000¢C, ,000000000
ooo0O0O00-00000-(¢,.,0000)0000000000000000000
R,0O0C, ,,000000000000000000000000COO0010000000
Do0DONDODOODOODDOOODODDODOODODOOODODOOODODDOOODONOODOODOO

O

oooao

t
ogoao
ogoaod
ugoad
O

O
O
O
O
O oad

O Oo0oooDooooooogaog

O oOooogs>0O
O 0Oo0oo0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao
O Ooo0oooao

O
3,
O
oogagd
O
O

googao
goodgano

Cl_eD

O

O

O OO
O Ooo0oo
O 0o oo

O
O

oo
uo

oDoR,00C, ,0000000C,_,000000000C,.,00000
ooooooOoo0O0O0OoC.,0000O0O0C,. 0000000000
0000000000000 000O0O0000O0O0O0O00O0O0O0O0On
0000000000000 0000D00000D000000000
0000000000000 O000O0O0O0O0O0OO0O0O0OoOoOOoOooao
[1,3,4]00000000000000000000000000000000000O

g
u

,000000a0
00D0-00000-(C,.,0000000)000000NH,C0)0C,.,0000-5(0),0
0000000000000 O0000

YO O
ogooad

000O0C, {0
ooooooo
Ooooooo
0Ooo0Do0O0OoOo
OoooOooo

O 0Ooogooo

U, ;000000 O0CO0OO0O0ooooboboobooooooooboDboDOOodn
oooooooboooooooooobobobooooooooboDbDoOoon
oooooooao

oo

ooobooooobooooooo@my)boooobooboooooao

gboobobouoboobobouobooboobooboooboouoboooboaa
-2H-000[1,4]0000CDODO000DOCDODDODO0ODODDODDODOODODDODOOO
gboboobobooboooboboobooboobooobooboooboooboao
gooooooOoocoooooooobooOobooooecoil10O0OR;,O00O0
1obooRrR,00R,O000000000

ugoad

gbooboboobobobogoboobooboobooboogoboboobDao
goooooooooogooooooboobooi1os3ooc,.,O00000C¢C¢C
ocoobooooboooooobDOoOo-00o0ob00b0-(,.;0000)D D00

b, ,0000o0ooocooboilcooooobobDbDoONODOSOCOOOOOOODODODOOO
oooooyooooooooboobooogooooooboobooooooooooDoao

goodgano
20 0O

O

10

20

30

40

50



u o
gd
o

oo
g o
oad

-

[N

o [ e [ Y [ = A |

e [ [ i e Y Y O
N

e A e e e o e e Y

OoooooooogoQgog

@
O
O

O O
O O
[ |

oono
uon
Ard O
XO O
uon
ogagad

u oo
ood
g oo

-5-0 0 -0

oono
a oo
ood

OoOoo0ooood

O Ooo0oooao
O Oo0oooao

O

O

goooaooaoan
oooooooao
gooogoobooan

(34) JP 2004-531571 A 2004.10.14

ugboobobobooboobooobooobooboadan
oooooooboboooocooooooobDbooo
oooooooboboobooooooooobo2-00

[2.2.1]0 00000000 OCDOOO0OOCODOOOOODOOOGDOGDO

goooobooan
goooaooboaoaoan
oogd

gobooaoooobodado
gooooao
goooaoan
1000agco

C,_ 50
00

O
O

w
O
OoooooooQgdg

O 0Ooo0oo0ooOoao

O0Ooo0o0oood O 0Ooo0ooOoo

N

ooooeoeFFoOoOUOOoODUODoDUODooOooooooooodao
“ ~

O 0Oooo
OO oooooDooooo eoooooono

= O 0Oo0oo0
O O0oo0ooo
O 0Ooooo
O Ooooo
O Ooooo

OJ
O
O

OooooooogoQgodg

Ooooooooooo;, OOoooao
Oooooooogooooooggg

O
O

O
O

Oo0oooooogogdg
OO0 ooooogogdg

O

OO0 oDooooogogogoao

O

0000000000000 0DD0D0OO0DOO0OO
oDi0200¢,.,000000¢C,_,00000000

ooooooc, . ,0000C,.,000000C,_,00000C,. ,0000000000

0o0oodoooooDoDoDooOoO0ooooooDooDooOogooce.so0o
OoooooooDoooooNODOS(O),000O0D0DDODOOOOOOoan
0000000000000 oUooooDoDooo0O0oO0ooooOoooDoOOoaon
Oo0o1lo3000D0o0oooDoDooooDoDooooocecG,.;0o0o00a0
0oo0oooooDoDoDooOoo0oooooDoDoDoooooooooaon
JooooooDoooU00oUoUooooDoDooo0OoUOooOooOooooOOoOao
oo ;
0o0oo0o0ooooDoDoDooo0O0OoooooDoDoDoooooooooaon
JodooooooDoooUoU0UoUoUoooDoDoooDUoUoooooOooao
oooolo300¢,.;0000O0ooooDoDoDoooooooooao
0o0oo0ooooooDoDoooo0oocG.;,0000000O0O0O0oOo0Oa0n
O
ooooooooooooogoouoooe,.,00000010000
o000 O0U0UUoUOUoDODDODOoODOoOOoOUO0OUOUOU0DlO200O00O0O00O0a0O
ooooooooDoDooooooooooece,.,0000000001
JodooooooDoooUoU0UoUoUoooDoDoooDUoUoooooOooao
Ooo0oooooDoDoooooooooDoDoDooooooooao-o
0o0)oooDOoooolooooDOoooooODooooooDOooOoooao
oooooooao;
oooooooooooooooouoocecg,.,000000000000
ooooooooooooc, ,000000000O0O0O0O0O0O00O0O
oooooo-s(O)mo0o0g-s(O),00oDoDooo0O0OoooooOooDao
OoodoooooooDooooog-s(o),0ooao
-0oooo-c,.,000o0ooDoDoOO0OO-S0),00S8(0),00000NO
0000000000000 oUooooDoDooo0O0oO0ooooOoooDoOOoaon
O
oooooooooDooooM)hoooooooooooao
0odooUoooe2-00000dUoUooUooDoDoOoOo0DUUOoOooOooOooooOao
Ooo0ooos-000000o0ooUoooDoDoDoooOooooooDoDano
0o0o0goGeGOhOU0i10D0R,0 00000 D0ODDDODOI00D0OO0OR,00OR,O

oooooooao
oooooooao

ugboobobobooboobooobooobooboadan
UxXxooAro4-000O0DODODOO

10

20

30

40

50



yo O
ooogao

—CHZ—D —CHchz—D O—CHchZ—D &#GZ;C(O)D _O_D

H,-NH-CH, O O -NH-O O O O
z0 0O

0000000000000 O0O0O0O0
0000000000000 O0000
ooooooec.,000000000
ooo0oo

0Oo0oo0o00o

R,O0 O

0000000000000 O0000
0000000000000 ONDOOO
0000000000000 O0O0O0O0
0000000000000 O0000
0000000000000 O0O0O0O
01030 0000000000000
0000000000000 O0000
O0O0O002-00000000000
0000000000000 O0000
R,0 O

0000000000000 O000
ooo-c, ,0000000000-S(0),008(0),
0000000000000 O0O0O0O
0000000000000 O0O0O0O
0000000000000 O0000
R,0O0C,_ ,000000000C,.0
oo-00000-c, ,0000000
ooooooc..000000000
Oo0O0O0002,5-0000000000
00

Oo0o0O0O0oo0OoO
000000000

OO0OR,00C, 000
Oo0o0O0O0Ooo0o0o0an

0oo0o0oo
0000000000000 O0O0O
60 O

000000000000 D0000
OR,O00RO0O0O0ODOO0ODO

X0 O

0000000000000 000
Yo O

00 O -0CH,CH,-0 -CH,CH,-0 -0-0

Oo0-NH-O0 000
AR

ooooooboooooooooao
obooobooboobooobogan
uboobooboooboooboaoan

R,O0 O

O

OoOoo0oooogod
OoOoo0oooogod
OO0oo0oooogod
Oooo0oood
Oooo0ooogod
OoOoo0oooogod
Ooo0oooogod
OOo0o0oooogod
OooOoo0ooood

[ o A

O

u
O
g
O
g
u

(35)

O
O
O
O
O

goooooaao

goooano
gbooaoano
O

googao
ooooao
gooogao
gooaao

O
O
O
O

JP 2004-531571 A 2004.10.14

[ Ry |

-S-0 -NH-CH, CH, -0 -N(CH;)-0 CH, (CN)C

D0D0O0O00O0O0O0O0O0O00
oooooooooooc .,
oDzoOcC, ,00000000

Cl_SD
ogood
aond

00001000 0c0
C,.,000D00000
oooooc,.,000

oonf
uod
ogagaod

gooobooboab
gooooboobodahb
;000000 oao

-2-0000000C00O0

ooooc, . ,00000000-000
oooooNooooc,.,00000
gboooboooogobooboboDbDao
uboobooooobooboobooboad

o-boooo-¢c,.;,0000000¢0
I I I
gobooboooboobooboobao
oooz2-000-000000003-

o-00o0co0o0oooooboboOobooouoooobDbDoc.,000000C,.;,0000
gooboooboobobooboobooboobooooboobonb
uboboobooboboboobdoobooboobooboobooboodno
ooodc,.;, 000000000

oooooooobo@yoooocoooooooao

oogocechoil00R;,00O0O0O0O0ooOobODOOOi1I0000

ooooooooboooooooooooao

CH, (CN)CH, -NH-CH, O -CH, -0 &#62;C(0)0 -NH-CH, CH, -

ooooobobooocooooooooboooobooogo

ooooooooooooooce . ,0o00o0o0oc,;.,
oooOozooc,.,0000000000000

10

20

30

40

50



tert-0 0O 0O 0O sec-00 00O tert-0 00O
000000000 ooooooooonn

(36)

O O
O O

JP 2004-531571 A 2004.10.14

ooooooooooboboo-2-000000
oogooz,2-0000000000D0A0

ODo0O0O00O00O0O0O0O0o
R,0 O

oooo000oO0O0O0O0DOoOOO0OoO0DOoOOoOoODOoOoOoOoOooQoCG,. 00000000000
0000000000000 D0000O0O0O00OO0O0O0O0DO0OOODO0O0DOoODO0OoOOooan
O0O0O0OO0OONN-O0(OO0O0D0D0D00D0) 0000000000000 00000000
Oooooooo

Ooo0o0oo

rR,O0O0C, ,000000000C_,00000000-00000-C, ,00000000 10
oo-0o0o0oo-¢,.,0000000000000000000000000000O00R,
ooooooee. ,000000000000000000000000D00000D0O0an
O0O0O0002,5-0000000000000000002-000-00000000 3-
OoO0-00000000000000000000000G,.,00000000000
0000000000000 0000D0000000000000000R,00C, (00
oooooc.,0000O0o0Ooon

0000000000

0Oo0oo0o00o

0000000000000 O0000O00000O0O0@)IOO000D0DO0O0ONooOO

G0 000D000RO0D010200R,00R,0000000000000 20

X0 0ODODOOD0oDOODOODODOOOOOOOOoDODO0ODOoOOOoDOoOoooaOo
R,00C, ,000000000O0C, ,00000

oo-oboooo-¢c,.;,00o0o0oooao

O
oo-0o0o0o0o0-¢, ,00000000000000000D00000D0000O00O0R,
ooooooe.,000000000000000000-4-000000000000 -
2-00000000-100002-0002,5-000000000-1-00000000-2-
0002-000-00000-3-00003-000-000000-4-0000000000
ooooooooe,.,00000000000000000000-300004-0000
00O0O00-5-00000000000000000R,0000000000000000

O

Yo O 30
-0-0 -CH,-0 O &#62;C(0)0 00 O

z0 O

000O00D0-4-00000000000-4-00000000000-4-0000000
ooooO0ooo00-1-00000000000000¢C¢, ,000000000000000
ooooozooc,.,00O0O0O0O00O0O0O00O0

0000000000

Ooooooo

0000000000000 O0000O00000O00@)OO00D0D0NO0O0ONooOO
XOArOOYODODOOODOOODOOX0OOODOOOOO3,6-00000001,4-000002
,5-000000002,5-000000 40

YO O -CH,-0 O &#62;C(0)0 0 0 O
D0O00O0O0O0O000
0Dooooao
ODNo0o000000O000O00O0O0O@)00O0OO0OO0ONDO0OODO0DO0ODO0DODONDOOoDOoOoGod

gl

goodgan



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

O0Ooo0oooao
OOoo0oooao
O0Ooo0oooao
OO0Oo0oooaog
O0Ooo0oo0ooao

(37) JP 2004-531571 A 2004.10.14

(5-tert-7F ) -2-A b ¥ -3-{3-[4-(6-

W) ®noa st i s ey vo-3
LA O
HSC\O’U\P}J N’tL
H

ANY-F7HL-1-fN]-L A K}-7
TZN)-ANVNIUVBAF N ZT);

(5-tert-7F W-2-A b F-3-{3-[4-(6-

L RNT A A AT ) U3
k ANW)-FT78L 2 -1-AN]-L A K}-7
_w)ﬁ»n~/@4u7mew:z

00000000000
O
0Oo0o0O0O00oO0oOq@)oo
0O

O

N (5-tert-7FI-2-A + ¥ 3-3-{3-[4-(6-

Lo BNVT A -4t VA FIN-EY Y -3-
ANW)»-F7HL-1-4)]-wL 1 K}-7
T2 }-HIVISI ER2-A MR- F )
T A7)

N,\ (b-tert-7FN-2- A b -3-{3-[4-(6-

Lo ENT 2 Y L4 A RF)-EY Y -3-
AN)-F75Lr-1-f N]-TL A4 K}-2
TN VBT F N T 2T,

N (5-tert-7F Nn-2-X p*>-3-{3-[4-(6-

(Lo BT ) -4-f WAF - ¥ -3~
ANW)-FT7HLU-1-A V]-L £ K}
) )-HNWINI VER2-EINV T F ) -4
A N=-ZF NI A5 )N

ooooooobooooocoooooooboboDbooboo

10

20

30



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 |

\

e

L
oooooao
ooooao

j\'r'

o]

X

i
H

(38) JP 2004-531571 A 2004.10.14

N (5-tert-7F)-2- X b £ 3-3-{3-[4-(2-
\\L(\O ENT AN AR NAF - I T

j\N O G-t W)-F T H L U-1-A W]-" L 4 K)-

Tz ZN-AWNRI VBB a0 E)L
AFNWTZATFI;

(5-tert-7F)-2-A b X -3-{3-[4-(6-

U ) =noa vt WA F N ) o3
O AN)-FTIL -1-4 W]~ L4 k-7
Q £ Z)V)-HIVIN I Etert-TF AT AT

b
H

N

N (5-tert-7F -2- A b ¥ -3-{3-[4-(2-

| I\@ ENT A oA A NWAFN-EY I D~
S5-4 N )-F7FL2-1-4 V]-wL A K}

C] TN hSI VBT RSk k-7
52 -2-4 W AFIVITRF

(5-tert-7F)L-2- X b F-3-{3-[4-(6-

U U ®Mo 400t WA F LY ¥ o3
O ANY-FTHL-1-4 N]-B LA K}-7
Q ToN)-ANSIVERF RS FO-7 3

V2= AW AFNVIT AT,

(5-tert-7'F N-2- A b F-3-{3-[4-(6-
ENTZ A )AL NWAFN-EY D -3
AN)-FT7FL L -1-ANV]-L A K}-7
TN UEBI-AF)-En ) Y
V-2-4 WAFNTRTI;

(5-tert-7F N -2-A b F-3-{3-[4-(4-

+75V-1-AN]-T LA R}7 22
)-FIIIRI VEEL-AFN-OY V-2

i =
O =N
e
E E
o O U ENT A ) V4= W AFN-TF = =)))-
’?‘J\?‘ %

AWAFNVTZF),

10

20

30

40



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

(39) JP 2004-531571 A 2004.10.14

(5-tert-7F )b-2-A b ¥ -3-{3-[4-(4-

. (T ) #n7a 0ot g WAFN-7 2 =)
O, 1 0 THL YA N DA BT 220)-
rITrTQ PNV E2- LT Y YY1 VT F )

25 ),

(5-tert-7F I -2- A b F3-3-{3-[4-(6-

U0 = a 0ot v Agn-w ) vy-3-

[e) =
/“l‘\/\ j\ A 0 AN)-F7HLo-1-tV]-7L A R}-7
° E/o E E O TN -RIIST VEB-CAF NI -

IFITRT I,

(6-tert-7F ) -2-X b F 2 -3-{3-[4-(6-

o ) U =740 vt WA F - ¥ o3
g\/\OJLN 3O AN)FTHL V1A V-4 F}-7
J T QO =) AN S R-(2,5-U A F U B

oy r-1-4 V)-ZFIWTZXF)V;

I-z

[5-tert-7F)V-2-X b F 2 -3-(3-{4-[2-(

o}
| N‘W)k@ ENT A A RNVRZN)- Y IV
L1 It O - CE-ANI-FTHL 1A NPT LA K)-
/N\l/\o N TN O Tz I ANWNRI VER-PAFNT I
H/O H H

- 7N ZAT);

[5-tert-7F)V-2- X b F 2 -3-(3-{4-[5-(

O
| “‘j)‘r«() ENT F ) -4-ANKRZ)N)-EF ¥ -2-
L 1 U N7 CAN-FTIVL AN TLA k)T
/“1/\0 N NN TZNWV]-ANVRI V-V AFNT I -
H & H H

7T AT,

(5-tert-7FN-2-A b ¥ -3-{3-[4-(6-

N

(U =7 a0t t pzgn-ey v -3
1 1 ] AW)-FTHL Y14 N]-B LA k)7
TEYTYY ) =) DN V-V AFNT L2

° CAF-TOENTZT I,

-~

L

goboodgbad
ooooao

10

20

30

40



L T e T e T e T e T e B e R T e T e O e T e O e B e T e e T s O e O e T e, T e T e T e, T e T e, TR e, T e, T e T e T e N e TR e T e I e B s |

(40) JP 2004-531571 A 2004.10.

[5-tert-7FN-2-A b F-3-(3-{4-[6-(
ENT7H ) -A-FIIVRZN)-e Y Y-8
ANW)-F78 L -1-4 V-5 A R)-7
WIS VBL-AF B Y
V2L WAFINVIZZAT);

o 1 [6-tert-7F -2~ X b ¥ 2-3-(3-{4-[6-(
(SN ENTZ AU A=A ) ) Y L-8-

| i JOL O - K AW]-FT7HL 1= N}-TL A F)-7
2 I "N O T WIS VBEY AFNVANINEA
AR WAFINITRAT

N (5-tert-7FI-2-A + ¥ -3-{3-[4-(6-

(00 ®7a 0 a g W AF VB Y o3
ANW)-F7HL-1-4 ]- LA K}-7
TN I-ANINI VB AFINVHIIVISEA N
AF VT AT,

N (5-tert-7FN-2-A b F2-3-{3-[4-(2-
(T} ®ho a0 4t MrF LBy 3005
-4 NW)-FT7HZL-1-ANV]-B LA K}-7
TZW)-TNINT VEEAFIVANWINEAL )
AF WL 2T )

\
2-TI
D
>=o
.4
Z
>=o
=
\Y
s

. 2 [5-tert-7F ) -2- A b F3-3-(3-{4-[2-(
| *HLO ENT AU V-A4-HNVRZN)- Y IV -

R 1 O < 5-4NWV]-F7FL-1-4 L}l A F)-
Hf”Y\O N NN O Tz ZN]-ANINI VEEAIISEA I AF
0 H 0 H H )l/IZﬁ_‘)l/;
goo0oogooud

goodgan

14

10

20

30



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

U

w Q2
Y
/ﬁ
e
Gt

|Nj/\“<>0
H’N O/(L)LN/£\NJQI\NN
:} T O
1ol O
SRR PDSRRE

o]

AR

oooooao
ooooao

(41)

(5-tert-7F N -2- X h ¥ 3-3-{3-[4-(6-

LENVT AN Y -A-A WAFI-E) D -3-

AN)»-F 7L -1-4 )NV]-9L 1 K}-7

T2 )-ANWINI VBNV N AF )N

T A7)

(5-tert-7F -2- A b ¥ -3-{3-[4-(6-
-‘E)lx?z“)/ A-A WA FN-EY P -3-
AN)-FT7H L =1-4N]-oL A K}-7

M) ANINI CER2-F R -2-E )
Cu=l-A N-ZTFIIWNITZAFI;

(5-tert-7F N-2-X b ¥ -3-{3-[4-(5-
ENT7 A D A=A )V AF - -2
ANY-F22L-1-f N]-L A K}-7
LTIV )-HWIRNE VER2-F F - Y
=31 VLT ),

(5-tert-7F ) -2- A b ¥ -3-{3-[4-(5-
ENT A ) A AN AFN-ES -2~
ANYy-F 78 L -1-fNV]-7L 4 R}-7
TV )=HNINI VB ) VL -3-4 )L R
FI LT )

[6-tert-7FI-2- A b F 1 -3-(3-{4-[5-(
Y BT ) -A-HNERZNV)-ET DL -2-
CAN]-FIHL - LA R)-T

T ZIV]=ANWIN I B FH U014 N
AFWIAT);

JP 2004-531571 A 2004.10.

14

10

20

30



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

(42) JP 2004-531571 A 2004.10.14

(b-tert-7F)b-2-X b * -3-{3-[4-(6-
TIWTZ 2 - 4-4 N AFIV-EY T -3
AW)-F78 L o-1-ANV]-TL A F}-7
L) VERA XV )L-5-14 W
AFNWTAT);

(5-tert-7F )-2-A ¥ L -3-{3-[4-(6-

" ENTAY Y44 WAF - ) V-3

() AW F 75 LA N1 A K7

)i 1 O T -HNISI V) P U414 U R

@A" YY) FIVTRF;
Ne 2 H O H H

N (5-tert-7F )L-2-A b ¥ -3-{3-[4-(6-
5 | (Lo BENT AV A4-ANAF - P -3~
£ l 210 AN FT7HLY-1-AN]-IL A F}-7
YT = Z)V)-HNIS Y VIRR-(3-A ¥ U-E N 7
#1244 V)-TF VL RF);

P (5-tert-7F ) -3-{3-[4-(4-T AF N7 3
O N RF -T2 F T H L 14 W]
1 O ML A R}2-A R F -7 2 Z)L)-H )N
3 v ER = > - =
Q/\O N TN O IVETFFSERO-T5 L -2-f W AFN
H0 . TRAFI

(5-tert-7F )-3-{3-[4-(6-VF )V 7 3
N IATFAED YU N)-F T H L -]

1 § 0 AN L A K}2-R R ES-T 2 2))-
Y g ANINI VY AF IVANINEAL W AF N

- TAT);

| [5-tert-7F)-8-(3-{4-[4-(2- A F)L
O SN PI-FNToN]-F T AL -1
| 1 o ‘ ANWFIbA R)2-X bFI-TzZ)V]-

/N‘r(\o N I‘?l)Lle O FIWINI VBB AFNAIVNEAL W AF) .
0 HooH

TATWV;

gooogooad
ooooao

10

20

30

40



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

O
ooooaod
ooooaod
ocoood
(5-tert-00
)-0oooao
ooooaod
(5-tert-0O
ooooad
ooooaod
[5-tert-0O0
1-000 0
ooooaog
(5-tert-0O
ooooaod
Ooo
(5-tert-0O0
ooooaod
oooao
[5-tert-0
1-00 00
Ooo
(5-tert-0O0
ooooad
O
ooooaod
ooooaod
ocoood
ooooaog

I—=

)&\iaéo

(43) JP 2004-531571 A 2004.10.14

[6-tert-7F )NV -2- A b F 1 -3-(3-{4-[4-(
4-AFN-EXRSGDo-1-A NVAFN)-T7 =
g B v - R VS ER O Ty AV dl LB B

ZINW]-ANINI UER-A LT F)N

TAT )

[6-tert-7F ) -2- X ¥ -3-(3-{4-[4-(
I-FFV-114-FFENT7 2 2-4-14 )V A
FN)-Z7 2= N]-F78L -1-f N}

LA R)-ZxZ)V]-ANNIVEF RS
RE=-75 =2~ WAFIVLTAF);

gooooooboogan

ooooooboobooobooooooooao

-1-00]-0cooo0}y-0cooo)-oooooooobDOoOoo-000-2-00

00
0-2-000
-1-001-00
00
00-2-000
0-1-00 }-0

00-2-000
-1-001-00

00-2-000
-1-001-00

00-2-000
0-1-00 }-0

00-2-000
-1-001-00

O
O

O

O

a
u
O
oo0-2-0000-3-{3-[4-(2-0C0000D0-4-00D000-0000DO-5-00
O
g
a

-3-{3-[4-(6-000000-4-00000-0000-3-00)-
0}-0000)-000000000000-000-2-000

-3-(3-{4-[6-(000D000-4-00000)-0000-3-00
00)-0000]-0000000000000000000

-3-{3-[4-(6-000000-4-00000-0000-3-00)-
0}-0000)-00000000000000000000

-3-{3-[4-(5-000000-4-00000-0000-2-00)-
0}-0000)-0000002-000-00000-3-000

-3-(3-{4-[5-(0000D00-4-00000)-0000-2-00
0O0)-0000]1-00000000000-5-0000000

-3-{3-[4-(6-0 00000 -4-00000-0000-3-00)-
oy-0oogo)-ooooooboooooo-5-00O0O00oooboao

gobooobooboogogbao

O

oooooooobooobooooooooobooooooooooboboooooOoOoao

goooobooaoan

loooooooooboboooooooooobobobooooooooboobobooooogao
goooboooboboobobooboboobooboboobobooboboDbDao
ugbooobdoobooboobooboobooboooboobobooboobooobooboboao
ooooooooooooooooobooobooOooooobooooooooao
oyoooooooooooobooogoooooooobooobooooooooboboooOoo
uboobooboooboooboaoan

ooooao

O

10

20

30

40

50



[ [ L e e e e e e [

u
g
O
g

O

(44)

000
C, ,O
000
000
00O

O

O

00000
000
oc,.,00
00000
00000

0

JP 2004-531571 A 2004.10.14
gbooobooooobaoad
ooooooboooogao
gboooboooooboaooan
oooooobooooogao
gooooboooogobao

g” oo*“ o0oboooo” 0o

gooao

312000000 00000O0DODODO0OCOOOOOODODDOOOGO

gloooooOoOooo0ooooooboobooooooooanb

OO0Ooo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OoOoo0ooooao
OOoo0ooooog
OOoo0ooooaog
OO0Oo0ooooaog
OoOoo0oo0oooao
OoOoo0ooooao
OOoooooaogo
OOoooooaog
OO0Oo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooog
OOoo0ooooaog
OO0Oo0ooooaog
O0Ooo0oo0oo0ooao

OOoo0oooao
O Ooo0ooogoao

ooooobooOob4b080000000COCO0O0OSO006O000000O0
goooooooooobooOoOogooooobobobobooogooooobooboooo

Oooooooggogog
OOoo0ooooooOod
OoooooooogooQgoQg
OooooooogogooQg
Ooooooogogogoog
Ooooooogoggogg
OO0 oooooggogog
OoooooooogooQgod
OooooooQgoao
OooooogoQgoao
OooooogQgogoao
OO0 ooooggogao
OooooooQgoao
OooooooQgoo
OooooogoQgoao
OooooogogQgogoao
N OOOoOO0oOGQgdogaoQg

O
o

Oooooogogogaog

ugboobdoobobooboobad
ooooooooboooooooooo®
oboobooboobooboobao
oooooooooboooooooao
gboobooboobooboobao
goooano
oooooooooooogo* ooao
gboooboobooboogbao
g“ogogo” od
oooooooooooan
oboobooboobooboobao
oooooooooboooooooao
gboobooboobooboobao
uobooboobooboobooboao
oooooooooboooooooao
obooobooboobooboobao
ugboobdoobobooboobad
ooooooboooogao
gooogano

g*“ oooo”

g 0osbi10
uobooboobooboobooboao
oooooooooboooooooao
obooobooboobooboobao
ugboobdoobobooboobad
gooooobooooboooooooao
oboobooboobooboobao
oooooooooboooooooao
gboobooboobooboobao
uobooboobooboobooboao
oooooooooboooooooao
oo2-00-5-00-0000T¢
gboobooaooboooboad

ooooao

g“ 0ooboobog” 001040 0N
ooooosgi1400000D0D0O0C0O
gboobooboobooboobao
uobooboobooboobooboao
oooooooooboooooooao
obooobooboobooboobao
ugboobdoobobooboobad
[1,4]00000-3-0000000O0
oboobooboobooboobao
oooooooooboooooooao
goooooobood

goooano
oooooooooooogo* ooao
obooobooboobooboobao
ugboobdoobobooboobad
gooooobooooboooooooao

O 0Oooo

OOooooooogoQgoaog
OOooooooogoogog
OooooooQgogoao
OoooooQgogoaoQg
OooooogoQgogaog
OO0 oooogQgogaog
OooooooOgogoao
OoooooQgogoao

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

ioobooboobadaidg

Oooooooogoao
OooooooQgoao
OooooooQgoao

N
O
O

Ooooooogd
OOoooooogd

-0

2.,2.1]00000Q0Qooooobobobooooooooo

suoooooDoooooooooDbaoaso

00000000 O0O0o
OooOoOooo0o0Oooo
Doo0O0O0oO0o0o0oon
Oo0O0O0O00O0O0O0O0O0
Doo0OoOooo0o0ooo
Doo0DO0O0o0O0O0O0O0oo
[1,3]000000 -2-0

gbooooooboooboad

ooooooooooaon

ooooooooooaon

ooooooooooan
ooooooooooao

OoooooQgogoaoQg
OO0 oooogQgogaog

O
O

10

20

30

40

50



e e ey ) [ s e sy Iy |

e e e ey e e sy [ |

Ooooooo4ooooooioDogooooao
Oo0oooogog4UoooDooibo4gooooao

Oooooocooooooao

*OoDo0oo0ooooooooogooadg

OO0 oo oooogooooao

e e e e e e s s e
OO0 o0oooOoooo0ooDoooo o ooDoooooooooofdg

O 0Ooo0oo0oooao

(45) JP 2004-531571 A 2004.10.14

00000000000
0000000000000 0O000O000O00O0O00O00O000O00O000
0000000000000 0O0DO0O0O0OD0DO0O0DO0OOO0OaOn
000000000 0000 0000000000000 0000000
0Do0o0oo0ooO
D000O00O0O00* 000007 000ONOSOOPOODOODOCOODOOOD
0000000000000
0000000 00" 0O0* 000" 0000000000000 0000
000000000000 O0O00O000
000000000000 O00O0O00O0O0O0 000000’ 0000000
0000000 000000000’ 000 0000000 00000
000000000000 O00O00
0
O()O00DO00DO0DO0DO0ODDODODOOOOODOODOOODO " 000000000
0000000000000 0O000O0O0O0O00O0O0O0O0O0O0O0OO0O0O0OOaO
0000000000000 0O0O0D0OO0D0DO0O00OODOOO0O0OODOOODOoOOaO
0000000000000 0O0DO0O0O0DO0O00OO0O0OO0O0O0OO0DODOODOoOOaO
0000000000000 0O000O000O00O0O00O00O000O00O000
0000000000000 0OO0@)000O0DD0DO0ODO0DODODOODOONoOan
0
0000000000000 0O0DO0O0O0D0DO0O0OC0OO0O0OO0O0OODODOODOOOaO
0000000000000 0O000O0O0O0O00O0O0O0O0O0O0O0OO0O0O0OOaO
0000000000000 0O0O0D0OO0D0DO0O00OODOOO0O0OODOOODOoOOaO
0D0O00-p-000000000O00000O0DO0O0O0D0O0O0OCOODOO0O0O0OO
0000O0000-2-0000000000000000000000000
0000000000000 0O0O0C0OO0OD0DO0O0DO0OO0OO0OO0O0OODODOODOoOOaO
0000000000000 0O0O00O0O0O0O00O0O0O0O0O0O0O0OO0O0O0OOao
0000000000000 DO0O0O(@OO0D0OO0O0ODOON)DOD0OOODOOO

0000000000 )000O0O0DO0O0O00ON-(,-C,0000),'00000000
O
0000000000 0O0OODODOONOODODOODODODODOODOONoOan
0000000000000 0O0DO0O0O0DO0O00OO0O0OO0O0O0OO0DODOODOoOOaO
0000000000000 0O000O000O00O0O00O00O000O00O000
0000000000000 0O0O0C0OO0OD0DO0O0DO0OO0OO0OO0O0OODODOODOoOOaO
0000000000000 0O0O00O0O0000O000
0
0Do0Oo@)00DODO0DO0ODDONDONDO0OOODOONDO0OODODOODONDODOOOOOOoOan
0000000000000 0O0O0D0OO0D0DO0O00OODOOO0O0OODOOODOoOOaO
0000000000000 0O0DO0O0O0DO0O00OO0O0OO0O0O0OO0DODOODOoOOaO
0000000000000 0O000O000O00O0O00O00O000O00O000
0000000000000 0O0O0C0OO0OD0DO0O0DO0OO0OO0OO0O0OODODOODOoOOaO
0000000000000 0O0O00O0D0O0O0O0O0-00000000000
0000000000000 0DO0O0DC0OO0D0DO0ONDOODOONOODODOONOoOOaO
0000000000000 0O0DO0O0O0D0DO0O0OC0OO0O0OO0O0OODODOODOOOaO
0000000000000 0O000O0O0O0O00O0O0O0O0O0O0O0OO0O0O0OOaO
DOO0O0OO0O(TICA)IDDDODDODDDCODDDODOODDOODOO
O
0000000000000 0O000O000O00O0O00O00O000O00O000

10

20

30

40

50



(46) JP 2004-531571 A 2004.10.14
goo(ox-2) oooooDoooDOoooOoDbDOoOooceoXx-2000000DO0O0oDOoOOOOO
ooooooooD0oo0ooooDOoUooooDoDOoDOooooDUooDoooODoDoDooDoDoDOooOoooao
Ooooooog(M.K. 0"Baniond , Proc. Natl. Acad. Sci.U.S.A, 1992, 89, 4888.)0 O
0000000000000 D0D0DO0OO0OO0ODOOONsSAIDsOODOOocCcoOXooooooooao
0 e e e e A A O N A N A O
0 B B O B A B A M A
Oo0Do0oo0ooo
0 < e e B A B A B A B A B A A W A
I e e 6 A O A A N A O
0000000000000 (ARDS)DODDDODODODDDODDODODUODODODUODODODDODDODOODOGO
0 e e A O A B A
ooo0oO0oo0oo0ooDO0oo0ooooDOoooooDoDO0DOooooDOoDoDoooODoDoDOooDoDoDOoDoOoooOao
dodooooooooooooooooooao
goooaoad
oooo0oooooDOoo0ooooDOoUooooDoDO0DO0ooooDUooDoooODoDoDooDoDDOoDoOoooao
0 e e e e A B A A N A O
I e e 6 A O A A N A O
OooDoooooDoooo
goooaoad
ooo0oO0oo0oo0ooDO0oo0ooooDOoooooDoDO0DOooooDOoDoDoooODoDoDOooDoDoDOoDoOoooOao
0 e e e e A A O N A N A O
0 e e e e A O A B N A O
oooo0oooooDOoo0ooooDOoUooooDoDO0DO0ooooDUooDoooODoDoDooDoDDOoDoOoooao
0 e e e e A B A A N A O
I e e 6 A O A A N A O
ooooooooD0oo0ooooDOoUooooDoDOoDOooooDUooDoooODoDoDooDoDoDOooOoooao
0 e e A O A B A
00000000 O0sS00000000000DD0D0DO0ooDooDOoOooo0O0MODOOOW/w
YO OODoODOoooooOooooboooooOooooooooDoWwm/wyooooooooao
0 e e e e A O A B N A O
oooo0oooooDOoo0ooooDOoUooooDoDO0DO0ooooDUooDoooODoDoDooDoDDOoDoOoooao
aad
goodogaoaad
ooooooooD0oo0ooooDOoUooooDoDOoDOooooDUooDoooODoDoDooDoDoDOooOoooao
0 e e A O A B A
ooo0oO0oo0oo0ooDO0oo0ooooDOoooooDoDO0DOooooDOoDoDoooODoDoDOooDoDoDOoDoOoooOao
0 e e e e A A O N A N A O
000D o0DoDoooDOoDoDoooDOOeaplet) D ODODOODODODODODOODOODOODOOO
oooo0oooooDOoo0ooooDOoUooooDoDO0DO0ooooDUooDoooODoDoDooDoDDOoDoOoooao
000000000 DO0OOD0OOH.C. Ansel OO N.G. Popovish, OO OGO QOGODOO
O00O00OdDOQ0O (Pharmaceutical Dosage Forms and Drug Delivery Systems),d 50 ,Leal
O Febiger(1990)0 0000 O00O0ODODO0DO0OO0DODOUODODDDODODODOODODODODODOODOO
0 e e A O A B A
00000000000 O0DO0OO0770kgD 000 ODO1I01000mg/O0D00O0O0ODOOOORO
000000000 DbOD0DO0D0oo0Do0DOooODoDOooODOooDoDOobOozo0OMg/ OO0 OODODOO
0 e e e e A O A B N A O
oooo0oooooDOoo0ooooDOoUooooDoDO0DO0ooooDUooDoooODoDoDooDoDDOoDoOoooao
0 e e e e A B A A N A O
a
OoDo0oo0ooo

10

20

30

40

50



OoOoo0ooood
OO0oo0ooood
OO0Oo0oo0ooogod
O0Ooo0Oo0oood
Ooo0oo0oood
Ooo0ooood
OO0oo0ooood
OO0Oo0oo0ooogod

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

O

OojoooooogoQgogoQg
OojoooooogogoQgogoaoQg
OojooooooggogoQg
OO oooooggogdg
OoojooooooOoogoao
OoojoooooogoQgogogoQg

O OO

O

O

O

,5390

O 0Ooo0ooooao
O 0OooQgoooo

O

(Hoo-

O

O
O
O
O

0

O

O

O

od
oo
ood

09/611,1090
/283,6420 0 00O O
ooooooaon
G” O

O

O o0Oood

O

O

oooggao
ooogao

O
O

(47) JP

gobobooboobooboad
odd

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

goooao
oono
gooaoan

|
|

2004-531571 A 2004.10.14

oooooooooano
gooooooboooan

O O

oooooooooano
gbobooooboonn
gbooooobaoaoanb

o R |

(hoooooooobOoOooooObOoOooobOoOoDooDbODbOO0OOo

oooooooooboobooboooooooao
ooodooe,319,9210 0 0 0O 6,358,9450
09/698,4420 09/834,7970 0O 09/902,0850
ooooooooboooooooooao
ooooooooobooooooooooao
ooooooooooDooao

ooooooooboooboooooooao
oooao

g
O
g
u

gboooooboonboao
OoOO0OO0O0O00O0Oo9/714
obooobooDbDogoDbeo
goobooobooobodoaobad
Gm 0DoObOOO0OOoOOoOOog

ooooooboooobano

10

20



(48) JP 2004-531571 A 2004.10.14

FHiE A
G'—NCO
Conm, i j\
i S e
H H
lla G' = Ar-X-Y-Z (I} 10
RIZIDORIER &K
HiE B
1
G RRT _ G o
NH, NN
H H
2. G'-NH,
\V} G'= Ar-X-Y-Z (l)
la X I&IORIER A .
HiE C
CICO,Ph j\ o j\
Go G. _Ph v . .G
, ——  OyoT e Sy
H H H
lia Vv
G' = Ar-X-Y-Z (I)
RITIDETRE K
. 30
Vabr o)
CICO,Ph ﬁ\ G jf\
(Ex\NFE 2 (3‘\N 'D,Ph lla (S\N N,G
H H H
v Va
G' = Ar-X-Y-Z (I)
X IO RIER{K
goo0ogod 40

gboobotbiaogbooooboocommouoboobobooboboooboonbOTH
FOOCOoOooooooboOooouoooooobDbOoooooooboobboooogdd
O0o0ooo0oo0oDDO0OO0OTHFODO OO OOOOOO4500000D0D0DD0O20002024000
OCo0OD0O0O0OO0OD0OO0O0O0oo0ODODO0O0O0OO0/0000000000/MeOHOTHF/ZODO DO O OODO
EtOH/0 0 00 O0DODOO0OO0OO0OO0OooooooooOog0ogOogooooobooboogoooooao
ugbooobdoobooboobooboobooboooboobobooboobooobooboboao
OEONHO OOOOOOODODDODOOOOOO

gooogbad
ugboogbdbnagbooboooboobobooboocoboooboobooboobaadnn
ooooooooooooooooooboboooooooobobobooooooooao 50



ugbooogboofod

0 0 Na,$S0,0 000

(49) JP 2004-531571 A 2004.10.14

ubooboobobouobdobobouobooboooobooboboad

gooooboobooboobobobbooboobooooobooboao

O

I A Y A e I A W O M R M R W [ IS YO
O
O

ooooooooao

ooowvooTHFOOOODODOOOOOOoOooOooOODDODOOOoOooOoao

gooobooobooboooboobogoboobobooobobboboobobOoOobOTH
FOOOOOOoOoooo4s000DOO0OO0O0O200020240000000000000O00O00
oooooooooboooooooooobobooooOooooooooboooOoOoao
EONHO ODODODODODOODODOOOnD

O

N OO OoOoOooooogeooooooo

NS

Oooooooogd

11al O THF

Oooooooogd
Ooooooogd

Oo0oo0ogano

Oo0ooooooooooooogoQgdg
Oooooooooooooogoggooao
OO0 o0ooDooo4ogoooooogoggogoao

O

O

O

O

ogGe-co,HOOODODDODOOOOOooooooDODoOoooooooooTHFOO DO DO O

g
O
g
g

ooooao

Oo0ooooooooooooogoQgdg

O

ooooao
00O 1100

O

A O oo ooooooQgooao

g
a
O
g
u

g
u
O
g
u

O

O
O
0
4

O

g
O
g
u

gooooOoOOoOO0oooooooDbDOOODOoOoOoooooDbDOoObObooooooono
ooooooooooooooooooboooooooooboDboOoooooan
gooobooobooboobobooboobooboobobooboboDboao
oooooooobDoooooooooobobooboo0o0ouooo0oboDoDbDDO0ODbOG-N=C=

laDObODOo0obOooooboobooboobooboobooobooboboad
0 ooooooobooobooooooooooobooooooooooao

oooobooboboobdos-0o0obooboooboboboobaodo
ooooooobooooooouooooooobooocoooooooao
oossO O 00O O0DbO0OO0bDOobO0Oz2024a000 0000000000
a ugbooboooboooboooobivoOTRFOOOOOODOOO
oooooooOoocooooooooboobooooooooao
THFEO O OODOOooODool1ioooobOoOoDbOOODODaO?20
gboobobouobooboboouobobOdODbOEdNH

1
O
O
O
O
O
O
O
O
O gooooobooOoocooooooobobooooooooao

Ooooooggdg
Ooo0ooooogoao
O Ooooo

O
O
O
O

OooooooogogQgogooQg

<

HFO OO OooOOoOobOOoooobote-000000
gboobooobooboobooobooobooboDboao
goao ogossO000ODOO0OOCOODOOGDO?20 240 O
ogoaod gooobooboobooboobonb
U vVad gbooboobooboooobooadab
goao ooooooboooooooooooao
g
O

OoOoo0oooao
OOoo0ooooao
O O0Oo0ooooao
O0Ooo0ooO0oo0ooao
OOoo0oo0oooao

- Y Y A

(o]

a g gbooogTHFO OO OOOOOOOoD0OaOd
o0 O 020 oad gops-00ooobobooOPS-0000A0C
gboo3go0obobo0oo0obobo0o0obo0obobOu0ob0o0bOeEdNHD
goooboad

T
a
O
g
u
O
g
0

Oo0oooooogoQgog
OO0 oooooogogdg
OoOoooooooOodg
Oooooooooodg
O0Ooo0oooo

O oo ooooo o0 oo ooooooDooooQgooo
OooooogQgdg

gbOG-EHOD OO OODOOoOO0oDO0oDbO0oO0DbDO0ODbOE=ODOSOO0DbOOoObOOODbOO
gbooogoaao

lMaDOOOooooooOoOooooooooboboooooooooobobooooogodd

O

OOoo0oooao
OoOoo0oooogod

o’

O

OoOooo0oogoood

g
O
g
g
O
g
u
O

obooobooboboobooboobooboobooboboobooboDboao

colmiooilvde =Ar-X-Yy-z(OODOONHoooOOoOooooooooooao
ocooooooooooooo(@oDoomn)yooooooooboobooooao
gooobooogobooooboobooboobooooboviboboogobao
oc@oooooooooog)yboooo@noooooooooboooooao
ocobD1l,2-00(Q@OoOODO0OO0O0OO0ODOO)DOO(DPPE)DL,1"-00 (0O OO

10

20

30

40

50



(50)

JP 2004-531571 A 2004.10.14

00O00O0D0)IOO0OODO0(DPPF)0D1,3-00(0000000000)0000(DPPP)O
D0OO0O0OODPPPODODODCOON(DODOONONOONOOOND)IODODODOODOOOOOOOD
000000000000 O00O0O00O0O0O0O00O0O00ODMFODDO15000000000
DO0O0OoOVvVIIOODOOOVINIOODOOOO0O0OO0OO0O0O0O00O00O000O00I1IvOOo
0000000000000 000000000000OO000OO0NoO0oooooaO
0000000000000 0O0O0DONONCOONDOOONOODODOODDONOOODOOO

00000000
Oo0o0O0O0O0O00
oooo0oooao
YO OOOO(0)O
O0O0Xooo
ooo0o0o0oo0oo
Oo0o0DO0O0O0O00

Ooo0oo0oogoood
OO0O0oo0ooooao
OO0O0o0ooooao
OO0Oo0ooooao

G/ \ﬂ/ \x )n

HzNArz'X'Gz
X1

dodooiIxoooooooooooommoooooooooooboboboobooodo
gooooooooooooooodooDooboboobD oo booboooboodd
ogooooad
0o0doooooooXxXxiIooTHFO OO OO OOoOoODoDOOoao
O-10000000000-78000000t-000000
1oo0o0o0o0o0o0o0000000THFO O 1,4-000 0 0O
0oo0o0oo0ooOo0oo0ooDoboooDo(@obobooooooooboao
goilso0000O0oOooOooOoilo000000OO0OXIIoviIo oo
1000000000000 o0o0o0oImvooooooaoao
goooooobooooooooooooooorroao
ogooooad
agooadinl
ooooao
Hik E
0 Pd{Ph,),Cl, 0
DPPP
H,NXBr +
), NaHCOq HN__
" DMF X n
150 °C
Vi 1Y VIl
n=1-4
A#EBRIZC
hAT o) _
CH,Cl, FiE A
Vil R N
anaHCOs OCN
OOC = )n 0
IX
AHEF
1. t-BuLi Vi
Br-X-G,  — Bu,Sn-X-G, ——— >
2, | Pd(PPh
XI BuySnC Xil (PPhs)s
Gz:Y'Z
XL ATERK

ooooao

O

ogv
od
og
g xo

-500
oogx
oo
g 50
o XIl
oo

10

20

30

40

50



Ooooooooooooood
Ooooooooooooood

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

— O
= O

Ooo0ooojgoogodg

oooao
0000000000000 000000000
0000000000000 O0O0000000
0000000000000 00000000
00000 XIDODOOOO0ODOO0O0O0O0O0000
oooo
ool
0ooo
HiEG
0]
RNHR'
H_ N
G~ \TT/ ~Ar In . G
O 1EITHY
T2/t
X
n=1-4
AHikH
RNHR'
Br-X-CHO
Z2ITHY
XV FE/E
oooao
O
0
ooOoO0O00O0O0OO
0
0
O
oooao
oooo

OooooioogogQgogoaoQg

(51)

gboobooobooboobooboooboonb
goooooboOoooboooooooobooboon
gboobooobooobooboobooobooan
-000o0oooo0obbObOO0cO0OO0O00onof0anTHRO
gboooboooboogobooobooboooboonn
ooooOoooooDOooo@ooooogo)o
Xivo 0 00

O OooOoooao
O OoOoooao
O 0Oooooao
O Ooo0oooao
O Ooo0oooo

ooooao
Xxvo o oo

2004-531571 A 2004.10.14

Mniooogoogoogoad
ooooooooooan
gbooobooboobao
ooooooobooooand
gbooobooboobao
goooboooboobad

O OoOgooo

ooooooooooobon
oooooooooooano

xviogoooooobooobooooagd

ooooao

N(R)R'
NN
N
o
0
XV
-N(R)R' = -Y-Z
n=1-4

XVi

Br-X-CH,-N(R)R'

-CH,N(R)R' = -Y-Z

oooooooooboooooooooobobooouoOooooooboooboooOogoao
ooooooooobooboooooooooobobooooooooooboboobooOoogoao

IlHa(G-NH, OO OO OO0)oOooooOoooooooooooooooopooooao
oooooooooboooooooooobobooooOooooooooboooOoOoao

10

20

30

40

50



(52) JP 2004-531571 A 2004.10.14

5S-tert-000-2-0000-3-0000000 :

oad

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

g
g o
oad

000
FIE HNO,
r
HOAc O,N NO,
OMe OMe
Na,S.8H,0
-
cat. Aliquat 336 ON NH,
OMe
1
0000
00(sml)0 0000000000000 (15nL)004-tert-00 000000 (16.

4g,0.Imo) 000 0DDOOCOO0OOOODODODODDDODOOODODODODODODDODDDODOODOOOO

u
O
g
O
g

O
O

Oo0oo0ooood

0000000000000 0O0O0D0O0040000000000000000000
00008000 DODDNOODOODN200000000000000000000
0/0000000C000000O000D00O000O0D0O0D0300000000000
0000000000000 O0O0O00O00O0O00O0O0O0O0D0DO0O0OO0O0O0OO0O0OoOaOn
000002-000000000000000000000S5-tert-000-2-00
-1,3-00000000000 (18.99,750 )0

oooo

O Ooogogog

EtOAc(150mL)0 O 5-tert-0 0 0 -2-0 000 -1,3-00000000 (10.2g,0.04mol)0 O

uo
O Al
oo

DoOoO(oomL)IDDOCODODDD0DOOO0(19.29,0.08mol) 000000000000
iquat(0 000 )336(0.8¢,5000)0 0000000000000 00000000O
0000000000000 0000/0000000030000TLC(3:1 0000

Et0ACc) 0 0000000 ODOO0O0OOODODO0ODOoOoDODODODODOooODODDODODOoDODDODODOOGOGOD

O

g OO0 o0 oooooOoOooogooao

a
O
g
u
O
g
O
g
a
O
g
u
-te

0000000000000 0000O00000000000000EtoAcO OO0
0000000000000 0000O0000O0D00O00O0O00O00O0O0O0OooOoO
0000000000000 0000D00O000O0000000000000000
0000000000000 000O0O0D0O0O0O0O00O0OO0OO0O0ONDOoOoOoOoOoooOn
0000000000000 0000D00000D0000000000000000
0000000000000 0000D00000D0000000000O0000O00
0000000000000 000O0O0D0O00O0O00O00O0O00OoO0OOO0ONooOon
00000/00000000000000000000O0000C0DO000O0O0O000/
0000000000000 D0100000000000000000000000
0000000000000 D000O0D000OOO0O0O0DOOO0O0/000000000
00000 (2.69,300 )0

0o00O

0000

rt-0 0 0-2-0000-3-00000000000000

10

20

30

40

50



goodgano

T T e T e T e T s T e O e, O e, T s T e, T e, O e T e, T e, O e N e O e, B e B e |

L

oooooao
5-tert-000-2-0000-3-0000000CCCDODOAO0O)C300mg,1.-32mmol)0 1.0mLO O O
I I o 4 I s
26mmol) 0 0 0D0O0DO0OOCOODOOODODODODOODODODODODODDODODDODODODDODDOOODOGOD
OCoOoOOGn) 000000 DoDoOO0DO0OOoDoODOEExs5m)00000Na,S0,00000
ooooooooooooogoooooboooooooooboDbo0OoOOOO0OOOaob3onb
EtOAcO 0 0O Sio, 0000000 oooDoDoOoo0ou0oooooDboDbD22smgbOOCOOOO

-0 00000000 .80mmol,630 0 0)0O 30
SmLOEtOHO O D OO ODOODOO-000000(225mg,0.80mmol)0 O 2mLO EtOHO O O O

O

u
O
a
O
g
a
O
N -
u
O

(53) JP 2004-531571 A 2004.10.14

NH,HCO,
Me%?OCI ji Pd-C cat
0°C o~ N NG EtOH
NO, oRT | 2 500C
H OMe
10
0O
A,
H OMe
20
2

10000000 (25mg) 000000000000 0000O0(301mg,4.8mmol)0 0000
0000050000000 00000000000000000000000000
00D0O0000O0200mg(0.79mmol,990 0 0)0 000000000
0000000000000 000000000O00000000000000000
0000000000000 00000000000000000000000000
000000000000 O000

ooooao

ooooao
(3-000-5-tert-000-2-00000000)-2-000000-4-00-2-000 -0 40
ooooao

0000



(54) JP 2004-531571 A 2004.10.14

[

c _ —

: A

[ )

[ 20 eq. (CICO), 0 o}

: - —_—
Cl 2 equiv

Con o oA A

[ O\ o\ 0

[ L _

[

[

[

[ 0 I/\ Pd/C 0 K\

[ NH,+HCO,

L ON N T HN N

g H 0 2 H o)

[ ~ ~

[ 3

L

Ooo0o0oooao

OOoOoooOoDiomltO THFO D OO O S5-tert-0 00 -2-0000-3-0000000(0.229
,0.00mo) D0 C0DODOOOOCODOOO1IOMLOTHFOD OO O OCDOOODO(.7mL,0.02mol)

oogad
oono
uon
ogagad
oon

O
O

ooooooooboboOoooouoooooboooooooooobooooboooOooao
ooooolebbODoODOOOoO0OOoOoooan

UTHFO OO O oobobooboooboouobdoobobooboooobooboaa

O
O

oooooooooboooooooooooao
gboboobooboobi1smlOTHFO D OO DO O 15mLO THFO O D OO OO DO OO0

(0.17mL,0.002mo) 000 O00O0OCDODOO0OOOODOODODODODDODOOODODOODODODODOO

O

OOoo0ooooao
O 0Ooooo
O 0Oo0gooao

O

Oo0ooooooooooooao

Oood
oogagd

O

O
O

EtOAcO

uon
oogad
oono
uon
ogagad

gooobooboboobobobollebbobobooboooboboog
gbooobooboobooboooboobooboobooboboooboobao
THFOOODOOOOOOOOoOODOOODOOOoOooooooOoODOOoOOoOOooOooao

ooooooooooooUoooooooobooboooooooooNaCcIDOOd
odwmsSo,0oogoooooobooooooooooboobooooooooao

oooooooobooobooooooooobooooooooooboboooooOoOoao
OON-(5-tert-000-2-0000-3-000-0000)-2-000000-4-0O

OOoo0oo0oo0ooao

-2-000-00coooooooao

goooao

OCoOD0ODO0O0O0OO0OD0O0OO0O0O0O(0.18g,0.0005mole)d 15mLOCH;,CNOD 000 CDODOOOODOO
OO0OD0OO0O(0.259,0.004m0le)0 000 O0O00CDODO1000000000D00O00O(0.05g,10
oo)yoooooooooobooooogoooooboobooobooooooobooboobooo
ugboobooouoboobobooboboobooooboobooboooboonao
CHCNOODOODODOOOOoooooobobOoOooooooboboboDbOoOOOoEtcAcO OO

OO0OO0O0OEtOACcO0 00D O0DODDODOOODO0OO0OOOOODODOODODODOOoOOooOoOaD
oooooooboboOwsSo,0000000o0oooooboooboo0oOooooooboooOos

95 D U0O0DOO0OD30 EtCAcO 70 D ODDODDOODODODOODDODODOODOODOODOO

gbooboobooboobooboobooboobooooobaoaodanb
ooooooooboboOoooouoooooboooooooooobooooboooOooao
goo-0cgobooboboboobobooboboogoboobooobooobobnn
gbobobooboobooboooobooboobobooboboboobooboadnn
oooooooooaon

10

20

30

40

50



(55) JP 2004-531571 A 2004.10.14

oooooano
oooooao

1-

O

O — ™ ™ ™ M /@ ;s s e

N
<:'I:l
2 0O
-

O d

Ooooooog
O 0Ooo0ooooo

a
O
a

ooo0-4-[5-(oooo-4-00CCDHY0D-2-00J0D0D0O0D0-1-003YD0ODOO
oooao

HN/A‘g
1} t-BuLi
Wo K/ WN/\([J } t-BuLi
5 I k/ 2) Bu,SnCl
AcOH, Na[HB{QAc),]

I Br
HN \‘\
b
Bu,Sn 0 K/ o HN O

[Pd(PPhy),]

Br

HFOO5-000-2-0000000(1.76g)0 000000 (L.00mI)00 00
0(.60nl)0 0000000000000 O0O00O00DO0O0(3.28g)000
0000000000000 0O00000O000O0000((100nL)000

F
a
O
oboobobooDobo0ob0bDO0OEtOAcO DD DOODODOODODODODOO
u
O
a

O
O

(Na,$0,)0 0000000000000 0000O00000O0000O0
000000 2.09g(8.49mmol,840 0 0 )04-(5-000-2-000000)
00O

OooOoo0oo0odgao
Ooocoooogogoodg

oo ooooooogodg

O
T
a
O
a
u
O
a
O
g

g Oo0oo0ooooDoDaO.678g,2.76mmol)J10mLO OO THFO D DO OO OOO
-7s0JoooOoO0t-0c0o0Oo0ooo@.omL,000ob17MOO)OOCODOOOOO
oo-7yg0030000CDODOOODODODDOOOODODGO(C0.60mML,0.72g,2.2mmol)0 OO0 0O O
ooooosb00-780000000pH7O 00O (NaH,P0,/Na,HPO,sat.)0 00O O (10mL

ybooooooooDoooooDOoOoUoOoOOOEtOACOOODODODDODODODODDODOODODOGO

O

O 0Ooooo

O

9mmo 1) O

O
O

000000 (Na,$0,) 0000000000000 0000000000000O000
000000000 000O0O0.526g(1.15mmol,420 0 0)0 0000000000000
O
Ooo0oo
0000 (0.3999,0.874mmol)0 1-0 0 0-4-00 00000 O (0.2009,0.901mmol)d O
000000000000 O01mMO0001,4-00000000000000000000
00D0000@x)I000O00(MOO0D0O000O0000)I0000(0)(0.057g,0.04
0000000000000 00000000(@2x)I000000240 01000
O00O0O000O0O0O0O00D0EtAc00 0000000000000 (10nL)0
O

obooobooboboobooboobobobooboobobooobobDbeEt

ogagaod
oo

bAcODOOODOODOODOODOOODODDOOODOODWWa,S0,)ODO0O0O0DDODOOO0

g
a
O
a
u

1-

g
a
O
g
u
O

0000000000000 O0000O0O0D0D0OO0O0O0O0O0OO0O0ONDOoOOoOoooaoO
00000000 D00.314g000000000000000000000000
0000000000000

00

00

-4-[3-(000000-4-00)0000]1000000

O Ooo0oo0ogao
OoOooo0ogao

10

20

30

40

50



(56) JP 2004-531571 A 2004.10.14

goodgano

0
/J/ :] 1) t-BuLi
/©\ — /©\ i
2) BugSnCl
Br NH, Br N/A\7

FPrNEt, k/ 5

ﬂlii Br !iln 10
AL, m,

[Pd(PPhg),]

5

Oooooo
3-0000000 (3.0mL,4.7g,28mmol)02-0 000000000 (4.2mL,7.7g,33mmol)0 20
000000000000 0O0O0(15mL,11g,86mmol)0 0 0DMF(20ML)0 000000000
000001000 0000000000000000000000(800mL)000000Et
oOAc0 0000000 DDNDOO0ODDDNDOODDDOODOO0(Nay,S0,)0 000000000
0000000000000 00000000000000000002.9g(12mmol,430
00)04-(3-0000000)0000000000
4-(3-0000000)0000 00 (1.73g,7.13nmol)0 0 O THF(30nML)D 0 O O O -780 O
O0O0O0D0t-0000000(0.0nL,000001.7M00)0000000000000S3
000-780 0000000000000 00(1.90mL,2.28g,7.00mmol)0 0000000
O 0450 0 -780 0000 0 O pH70 O O O (NaH,P0,/Na,HPO,sat.)0 O O (10mL)O O
000000000000 O0O0Et0AcD 00000 DNDNOONONDNDONODNONDOO 30
0(Na,S0,)0 0000000000000 000D0D0O0O0ODNO0ONO0O0ODO0O0O0O
0000000 2.28g(5.36mmol,,770 0 0)0 000000000000 000
00
0000000000000 O000(1.499,3.51mmol)01-000-4-00000
0.69g,3.11mmol)0 20MLl0 00 1,4-0 0000000000000 0000000
(2x)00000O0(@MOOODO0O00O0O000)0O0000(0)(0.21g,0.18mmol)
000 000000000000 (@x)IODO00O000170010000 00
O0DODOEt0Ac0 00000 D0D0D00O0D0D0D0O0O(onL)0 000
0000000000000 0000O000000O00O000EtoAcO
0000000000000 (Na,$0,) 0000000000000 40
000000000000 O000000O00O0.363g(1.19mmol,380)

O 0Oo0oooo

g
g
O
g
u
O

O Ooooo

OoDoDooooooooooogogdg
O Ooooo

OoooooooooA~~Q0ooogoogo
Oooo0oOooooOodano

Oooooooooooooogogogdg
OOoo0oood

~

4-0000ooob-1-00)-2-0000-3-0DO000O0O0O0O0OOO
g

Do oD oooooooooooogoaog

O
O
OJ



(57) JP 2004-531571 A 2004.10.14

[
[ Pd cat.
[ Br 0 dppg
[ NaHCO, ‘ 0
[ He + —
[ N DMF N
t H 150 °C b
[
: 0
[

Boc- £ K49
[ LI ¥
[ NEt; ALY - H | N

100 oC =
[ O N
: ::>L\ /ji\ lllli' -
[ o) N 1} t+-BuOK
[ ,1| +BuOH
[ 12
[ 2) TFA-DCM
: AN
[ |
[ =
, Q@ N
[ H._ H
. N

I

[ H
[ 6
L
Oooooon

70mLO DMFO 2.0g0 1-0 00 -4-0 000000 O (9.0mmol,100)0 000000000
01.75mLl02-0 000000 -1-00 (18.0mmol,2.00 0)02.3g0 000000000 (27
.Ommol,3.00 0)0 0 186mg0 1,3-0 0 (000000 DOO0O00)0 000 (dppp,0.45mmol,
050 0)00000000000C0001500000000000000000316ng0
0-(00000O000000)000O001)DO000O0(0.45nmm0l,0.0500)0000
00D00000O00015000000000000000000000Et0Ac(150mL)
0000000000000 000O0O0D0O00O0O00O00O0O00OoO0OOO0ONooOon
0(MgS0,)0 0000000000000 000O000O0 100500 0EtoAcOO0 000
0sio,0 000D 0DODDOD0DODDOODDODNDOOD3-4-00000000-1-00
Yy0OOODODO-2-0000DMFOODO0D02.00000000(C0O000000O01:2,5.22mmol
00000000 ,5000000)0

oooooo

somL0 00 0 004.09g03-(4-00000000-1-00)000000-2-0000DMF(L:
2,10.4nmol,10 0)0 000 02.72g0 0 -tert-0 0000000 0O (12.5mmol,1.20 O)
0D1.5nl0 00000000 (10.4mmol,100)0 00000000000 O010000000
0000000000000 0000O0000.10KHCIODDOO(2x50mL) 00000000
0000000 (WgS0,)0 0 0000000000000 00O0000O0O001000Et0Ac
00000000 02.5g0000¢tert-000000000000(7-4mmol,710 0000
0)0

oooooo

1.6nl0 00 tert-0 000000 186mg0 00 tert-00 00000 OO (0.55mmol,10 O)
00D0O0052ul00000-3-0000000000(0.55mmol,10 0 )0 1.65nL0 0 OO

O o0Ooogog e

O
O
O
O

10

20

30

40

50



Oooooooodg

O

O
O
O
O
O
O

a1~
E’Dow
OO o x

O

O

OoooDoOoooOo
DooooOool.
EtOAc(2x 50mL)O
Ooooooooo
oooooooo
OooooooOo
OoooooooQO

(58)

JP 2004-531571 A 2004.10.14

35mg(0.11mmol,200 O OO0 O O)0O0OCODOOOODOO

oooao
oooao

tert-0 000000 (1.0M,1.32mmol,30 0 )0 0000000000000 O00000O
00000 MeOH(5mL)O HCIO OO (4.0M)0pHO 010000 OO0
5s0000000000000000NaHC0, 0000000000
00000000 pHO O 12000
000000000000 O0O0O
000000000000 O000
000000 (@)D 000 2no
0000ONaHC0, O OO OO OODO
soml)D 000000000 MgsSo,)D 000000
1000 Et0Ac0 00 D0O0O0O0D0O0OO0DO00O0OSio,O

O04NONaOHO DO OO0 D002
000 (MgS0,)D00D0O0DOO0
000000000000 O000
TFAD0DOO0O0O0DOO0O0O0O0DO
000000000000 O000
000000000000 000
000000000000 000

5-4-00ooooog-1-gog)-2(ooogooooboOo-3-0O0000)H)0OQ0DOO:
ooooao

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

O

gooogooad
25mLO000000DO0DODOO0O03.16g0DDO0DO0O0O0-3-0007mmol,100)000D0OD0OT7.
g 0 0 0D D DOOO0OO0OOOO0ODODO(38mmol,1.400)04.54nl0000000ODODO (32
.6mmol,1.20 0)000C0C0ON-O0O0QC-00OC
60mgd DMAP(4-0 000 OO O)H)ODDOO
gboooooboogobooboboobogonb
ugbooboooooboobooboogadnb

O

O

O 0Ooo0ooooao

O

O
g
u
O
g
O
g

O

?/’
N HC o Dibal-H
-~ . i -
A T THETal
DCC, NEt, L 78 °C
—_— . H —pe
CH,Cl, 0
cat DMAP
o
FfL |
o O
—— H\
1) tBuOK )
&
2) TFA-DCM
RT

gooooobooocoooooooaob
ooooooobooboooooooao
yboobloeoooooOOoOOoooobooOOooooobOOooooobobooooooboooooo

gboooobao
goaoaao

O

O 0Ooo0oo0oo
O Ooo0ooo

O

O O0Oo0oooao

gooooboaoaao
ooooooao
gbooobooao
gboooodoaan
15-250 EtOAcO
gbooooboaoan

O 0Ooo0ooOooao
O Ooo0ooOooao
O 0Ooo0oooao

o)
th
0

IO

Ooooooon
00000 25mL
0oooo0oo
0Ooooooo
sio,0 0000
0 (550 000

60mLO O O THFO 1.0g0 00 D0 0O O (6-28mmol,100)00 000 -7800 12.6mLO 1.0MO DI
BAL-HO OO ODODOOOODOOoOooooODOO(2.6mmol,2.00 0 )0 -7800 300000
OoooooonsombOMeOHO SOMLO O OOOOOOOOOODODDODOOOOOOOODODDOO
25omL0 00000000 ODOO0O0OO0ODOOOODOOOINOHCOIODDODDOODODODOO

10

20

30

40

50



(59) JP 2004-531571 A 2004.10.14

OCoOoODO0oO0oO0oO0ODO0OOd2x100ml0000D0O0O0O0CDOOO0ODODODRDOAONaHCO,O00O00OAO
ooobODO0DO0O0oo0ODODO0OO0ONa,S0,000000000000000D0ODDO000DO0DODDOOO
oooooooDoo-50MeoHD DO O DODODOODODOODDOODODODOODODODDDODOO
ocoooooooOoOoooobOoooooOobOoOoooDbDs-00obboDOoooboboDooono
O (200mg) 0O
ocooood
.6mLO O D tert-0 000 0D200mg0 tert-0 00000000 D0ODOOOCCMOODBO)(C0.5
mmol , 10 0)0 0000 ¢tert-0C0000O0O0O0DODOOOO200mgO3-00000D000
ooo 1.78mlO0 0000 tert-0000O00CDO(1.0M,2.78mmol,300)00000O0O
OooD 400 00 00D0O0O0O0O0OCO0ODONH,CIOD0O00CODOO0O0OODODOODODODODO
oo /MeOHO O O (3x 100mML) DO CO0OOOODOOOOOOODOOOODODMgSo,O
ooo OOOODO'HNMROOOODOODODODI10000000000000O000
Ooogaod O (300mg)04.OMmLOC 000 0O0DO0O0DODDOOCO4mLD1:10DDDOOOOOO
O :TFAO OCO0O0OD0O0O001.5000000000NaHCO;,00 0 O000CDOODO0OOOA4NDNao
HOODOOOODODOODOODOOODO/MeOHBx 100mML) D OO ODOOOCDODOODODOODOO
oooooooobooboWgso,) oooooooooobobooooooooDobooOooDoilods
OO EtOAcO OO O0OOODODOOODODDODODODODDODDODODOODDODOODODDODDODOODDODOO
OO0OD0O0O (35mg,0.11mmol,190 000 0O O )O
Oooooo
ooo0oO0oogo
4-[5-(4-0000DODOCO-1-DO)ODODD-2-0D0D000O]0DDODDO0OD0O0OAO:

ooooao
LOH
CBZNHBbH
Br Br
| = NaHMDS/THF \T[fijﬁ‘
~ DMSO N 0T cn DME, 2M Na,CO,
no” NV Nen PA(PPhy),, 90°C

oo oooee=0Ooogoaog

uo
oad
go
oad
oo
g o

CBZNH 0N @ HN O \ /0w
N\ 4 CN
N C.HsOH, 10% Pd/C N
C) e )

oooooao
DMSO(2mL)0 2,5-0 0000 0 O O (500mg,2.1mmol)03-00 0 -1-00 0 0 O O (270mg, 3.

lmmol)D IND DD ODODODODODCOODOOOOODODO(2.1nL,2.1mmol) D 000000000
000000000000 OEtOAcO 00000000 (2% 10mL)0 000 O O Et0AcO O
0000000000000 0OO0O0O0ODO0DO0OODDO0ODNOO0ODOODOODONDOOODOoOooOoaOn
D400 EtOAc/0 000 0O0O0DO0O0OO0OODDOOODDODODOOOOOOODODOODOOOOO
000000000000 O0D000200mg05-000-2-0000000000000000
00 (39.30 )0

Dooooao

DME(4mL)0 00O OO O (100mg,0.4mmol)0 0CBZ-0 00000000 O (Boc-00000
000000000000 O000O0O012)(200mg,0.62mmol)0 020000000000 (2m
LHOODO0DO0DO0DODODO0DO0OO0DODO0OD0D10000000000000000000000000
D000O0O0O0(omg)D0D0DD 0009004800 00000000000000
DOO0DO0OO0EtOAc0 00 O0D0D0O0O0O0DO0(x 10nl) D000 OO0EtOAcD 00D OO ODO0DOO
000000000000 O00O0O00O0O0O0O00400EtOAc/00O0O0DODOOOODOOOO

10

20

30

40

50



(60) JP 2004-531571 A 2004.10.14

0000000000000 D0000O000000007mg000000000000(3
90 )O

Oooooo

EtOH(5ML)0 00 OO0 O OO0 O (70mg,0.16mmol)0 00 00 00O O (263mg,3.2mmol)0 100 P
d/C(20mg) 0 0 000000 ODO0COODOODCOODOOODODDOCOODODONODOODOODOO
O0DO0OD0DO0OOMOHO OO OODOOOODOS00EtOAC/0 00 O0D0OCOOO0DOO0DODONDOD
0000000000000 0000D00000D0000015mg000000000 (31
0)O

Ooo0o0oo

0Oo0oo0o00o
[5-(4-00000000-1-00)0000-2-00]1-(00000000000-4-00)0
000000000000

0ooooo
" NH
2 Br
,OH LIAIH, z =
T . —t N~ Br [
NaOQAc THF — N/ N
S EtOH s s H

,OH
BocNH O B,
OH

X p
W o~ = e
. N \ / Q\C\S L e
DME, 2M Na,CO, Q N -
(PPhy),PdCl,, 909G
-
O

[ s s e e T e T e T e T s O s T s T e O s O s O e T s T e R e B e B |

2HCI
9

O
gooogooad
EtOH(1omL) OO OO DODDOOO-1,4-00000 (2.0g,17.2mmol) 00000 O0OOC0ODOO
Oo0o0oooooDe2.0g,28.7mmol)D 0 20mLO0 00 D0DOCOCOOOODODODOD(4.00,29.4m
mol)DOODODODODOOO3WODOODOOLOOODODODOODODODODODODODDODODODODODOOI15mL
oooooobooOoocooooooooboobooOoooOosobosspDoboooOonOonOe2.oghO
OoooooooDooss.70)O
OCoO0oDO0oOoo0ooo0O0OO0O0@omb)0 0T THRC2OML)OIMODO OO ODOODOOOODOOODOODOO
OCoO0ODO0O0oO0oo0ODoOO0OO0O0oo0OD0O0O0O0soomg,3.82mmol) D00 O0OC0ODOOO30000D00
OCOoO0D00O0O0OD0DO00OO0OQ0LAHOO/0CDODODOODODOOEtOACODODODDODOODOODOSR
40mg(760 )00 0 04-000000C0ODOO0ODOODOOODOGDO
googbad

000000 @nL)0O00000O(170mg,1.4mmol)002,5-0 0000000 (250mg,1.1
mmol)D D000 ODODOD110-1200 0500000000 00Et0AcI 00O O0ODOOO0O
0000000000000 D0O0O00OO00O0O00D000O00000O00O0O0S300CEt0Ac/O
0000000000000 O0O0O00O0O0O0O0D0DO0O0DO0OO0O0OO0O0O0OONO0DOODOOoOoOaOn
100mg0 00000000 O (33.30)0

10

20

30

40

50



(61) JP 2004-531571 A 2004.10.14

DME(4mL)OD 0 O O OO O (80mg,0.293mmol)0BOC-0 000000000 (0O001200)(
40mg,0.488mmol)0 0 2M0 0000000 L) 00O0(@OIOODOODODODOOD)IOOO
00000050 0000000000090 018000000000000000
EtoAc0 0 0000000000000 D00D0D0DO0O0O0O0O0OO0O0O0ODODOODOOOd

a
dodoooaoad
gooooaoaad
gobogoo
gooooaoad
gogoooaoaad
gooooooao
goooaoad
[5-(4-0 000
dodoooaoad
googad

[

[

[

f 1

[ N7 NH,
[

[

[ __<L_ o
A

[

[

[

L

goooaoad

O0O300Et0Ac/O0 000 0O0O0DDODDODDODOOODOO0DODOoDODbDDDODODOO
oooODOo0O0ooo0O11omgDb 000 OCDODOOO(86.00)0

(InL)D OO OO OO (35mg,0.08mmol)0 O 4MO HCI/O O O O O (0.6mL)0 O O

_OH
OH
AN O A

gb480 000000000 O0DO0OO0ODDOODODODODODOODODODODODGODRD
Oo0DO0O0O18mg(h50) 000000 OoOoOaO

oooo-1-00)oOOoO0o-2-00]1(oo0O0O0oOooboDbDObO-4-00)H)D0O00
ooao

o~ »

7
N —t—
DME, 2M Na,CO, H O N N/ NA, C2H;Cly, CHyCOOH

{PPh,),PdCl, Q NaBH(OAC),

Y

! Qi” o TFA/CH,C, H {ii’ o

5mLO DMED 0 2-0 00 -5-0 00 0 00 0O (250mg,1.44mmol)0BOC-0 000000000 (
0120 O )(688mg,2.4nmol)0 020 0 000000 (2.5ml)000(0 0000000
0)0ODODOOOOODOO(@om)DO0OD0D0O0O0ODDOOOD9e00180 000000

O

O Ooooo

O
g
u
O
g

O

ooao
ogoao
ooao
ogoao

.19mmo 1) 0O
9mmo )0 O

O 0Ooo0ooo

O

O
O
O
O
O
O

ooao
ooao
ooaog
Boc-0O
ooao
ooao

(98.50 )0
ooooo
ooooao
[5-(4-0 O

O

ooooao

Ooooooodg

u
O
a
O
g
a
O
a
u
oad
a

oad
oad

O
oo

~
N
co

DO0ODOD0EtAc0 000D D0D0O0OOODD0O0O0OONDDNONO0OONONONDOOO
400 Et0Ac/0 00000000 D0ONDCODODONOODONOOOODONOOD
00O0O0000370mg0 00000000 (76.40)0

(snL)0 000 OO0 (200mg,0.597mmol)0 0000000 OO0 (120mg,1
00 (0.2nL,3.58mmol)0 00 0000000000000 OO(380mg,1.7
0000000048000 00000Et0AC00D0O0NOONDNDOO0DOON
0000000 D0000O0O0O0O00O0O0500Et0Ac/00D0O0O000DOO0N
0000000000000 000000000O00120mgd Boc-0 000
.00 )0

000000000000 (@GBn)D000000D0000000@nl)000

300000000000 O0DO0O0OEtOAc(2O0ML) DD 00 O0DOCDOODODODOO

oooooooOoocooooooooooobomg OO DOO17000

oooo-1-0g)ooouo-2-00]-1-OCOO0O0Q0QooOobD-4-00)H)0O0OO

10

20

30

40

50



(62) JP 2004-531571 A 2004.10.14

o) Q
ot _ o oA -
H \ / NH, - N \ / N
N €,H,Cl,, CH,COOH N H N
' NaBH(OAC}, Q

TFAICH,CI, H,N O )—N
] ' ST
11
oDooooo

0000000 (6mL)005-(4-N-Boc-0 00 0D0O0D0)0DODD0-2-00000(00010)
(110mg,0.33mmol)0 1-0 0 0 -4-00 0 0 O (80mg,0.7nmmol)IJ 0000000 O (120mg,2.
ommol)D 00 D00OCODO0DOOOODDODODODOOO(220mg,1.03mmol)D 0000000000
960 0000 O0O0D0EtOAc000DD0DNDOO0ODDNONODODONDNODODNDNDNOODONODOO
O0D0O0000DO0OO0100MeOH/CH,CI,/0.10 TEAD DO OO ODODOOOOOOODOOOO
0000000000000 00000000DO00O00N-Boc-00060mg0 00 (420 )0
0000000000000 @GI)OODDD0OOO0DON0DOoOoDo@m)IDOOOODONOO
2.50000000000009ng0 00000000 (1000)0

Oooo0o0o0oo

oooooao
4-[5-(00O0C0CO0OO0O0O)OOOO-2-00000]1000000 :
ooooao
(Y
N
Br JR o N o 3
.3 eq. n-Bul.i H B H N7

Br

_é
o~
~
:<Z

Pd(PPh,),
O 2 M Na,CO,, DME

N

0 0]
(i S
N~ ™%
I s
HCl, *)zl'ﬂF:‘d':/

(O Neor CO

ﬁ/o\"/N‘H H’N‘H
0 12

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

C



(63) JP 2004-531571 A 2004.10.14

goboodgbad

-780 O O O THF(40mL)O O N-Boc-1-0 00 -4-0000 0000 5.5mmol) DO OOODON
-BuLi(47ymmo)0 00 CDODOOODODOD-OOO0O00O0-7800000000000-42000
OTHF2S5SmL) O OO ODODDODOODODODOC(5.64g,5%4.2mmol) 00000 OOCODOOODODO
OO0O0o0o0o0o0DOO0OO0OO0O0Og1e00DOOCOS0D0KCIDDODDOCODOOESM))ODDDCDOOO
150 000000C0O00NCIDDOOO0DODODOOOODODODOOODODDODOOODDOGO (3%
6omL) 0 00 0D0DO0DOOD0O0ODOO.5MONaOH(6x 30mL) D OO DOOOOOCDOOOODOODS3MO
HCI(O 3omL)O O pH20 OO D DODOOODOOOOODODDODO@Gx100mb)DODDODOOOOO

000000000000 MgS0,) 0 0000000000000 0NONDNONONO0ODOaD
00000(.39)0 0000000000000 10
Oooooo

000000 (0.70mmol)05-000-2-(000000-4-00000)0000 (0.70mmol)

Ooo0oooooDoE@2mL)b 2m0 Na,CO;(ImL)DCO D0 O0O0DODDODODDODOOODOOOOOO N
, 00150000 000pPdO0CDODOO0OOODODO8ODOI60 00 O0DODOOOODDODODODOO
OO0 @omL)D EtOAc(7SML) D 00D ODODO0DOCDODODODOOODOOODO oMLY D OODOO
ooooWgso,)oooooooooogouoooooobooobobooooooobobooOoD
ubooboobooooobaoad

OOoOD0OO0O@.50mmo)02nl0 0 0000000CDO0O0OOHRKCIDOODODO2.5mmol) DO DODOO
OCoOle000Q0CDOO0O0OOCDODODOOOODOOOODODOOGMH)DOOODOODoOODOD
OCoOOONaOHOOOOOODODODOOODDOOOODOOODODODODOODODOo00mg)O 20
gbooobooobooboobobogoboboobooboobobooobobono
goooogoaao

oooooao
1-[4-(6-000000-4-00000-0000-3-00)-00000-1-0071-3-[5-tert-
ocoo-3-(2-0O0Oo0O0oOooboboOoOooobo)-2-000000O0DO]1-0000

ooooao



[
E cocl,
[ NafiCH So M
" oN NH, 0°C  oCN NO, K\OJLITI NO,
E 0 O o H o O
[
[

NH4+ HCO2-
[ Pd-C 0
: EtOH 1
[ A0 N NH,
[ H O
[
[
i YN A
s Qtlhs oAk T
t j (
[ HN O CISCH2OJ\CI C'SC/\OJ\T O
: e H
[
[
[ N
: 2N k/o
- LR T
[ O NN
[ , LT a
E /o\//\OJLT NH, i
[ "
O
Dooooo
5-tert-0 00 -2-0000-3-0000000(0001)(1.20g,5.3nmol,10 O )0 100mLD
D0O00DO0DO0O0D0O00O0O000D0O00NaHC, 0000000000000 000000
D0O0000DDO0D200000000000000000(0000002W,10.6mL,
21.3mmol,40 0 )0 0000000000000 00000000000000300000
D0O00DO0000D0000000000000000000(GoN)I00000000
DO0O00DONa,S0,0 0000000000000 000000000000000000
D0O00DO000D0O000D000000000000
D0O00DO00O0DO00000000000O00000000000000000000
D0O00DO0D0O00000002-0000000000000000000000000
0000000000000 00000000000000000000000
DoDoooo
2.0nL0 0O THFO 0 2-000 000000 (79uL,1.0mmol,1.20 0)0 0 THFO 00 O O 0O
D0O00DDO0O0(0.833mmol,100)0 0000000000000 000000000
DO0O00DO0D0O0DO00D0D0000-250Et0Ac000O0DDNSi0, 00000000000
D000DO00000000000005-tert-000-2-0000-3-(2-0000000
D0O00D0)-1-0000000000(90mg,0.28mmol,330 0 0 )0
DO0O0O0DD00O0D0(90ng,0.28nmol,10 0 )0 5nl0 0 0 ECOHO 00 0 0 10nl0 00 0 O 0O
DO0O00DD0D0O0D0000 (104ng,1.64mmol,60 0)0 00000000 (100 ,90mg)0 O

(64) JP 2004-531571 A 2004.10.14

10

20

30

40

50



(65) JP 2004-531571 A 2004.10.14

0000000000050 000000000000100000000000000
00000000 O003x 2nl0MeOHO OO DOODODOODOOODODOOOODOOODOODOOO
0000000000000 0000O0000000000000O0 (82mg,0.28mmol,100
000)0000O0000000

Ooooooo

o0 08mLO OOTHFO 04-[5-(4-0000000)0000-2-00000]1000000(
000 12)(788mg,2.46mmol,10 0)02,2,2-0000000000000000 (0.36mL,2
.59mmol,1.050 0)0 0 0000000000000 O0OD0OD0OOOO00O0COOO0O0OONaH
0,0 0000000000000 00EtOAC(3x 50mL)0 00 000000000000
0000000000000 0000D000(WgS0,) 0000000000000 000
0000000000000 D0000000000000000000000O0(1.24g,2
.50mmol,0 00 (quant.)00)0 0000000000

0000000000000 00O0 (147mg,0.28mmol,100)0 000000000000
0 (0.14mL,0.78mmol,2.80 0 )0 O 1.0mlD O ODMSOD 0O O OO OO O OO (82mg,0.28mm
01,10 0)0 0000000000000 D000700000000000000000
O0O0OOO0DO0OO0EtACcO 00D D0O0OO0O0DNONDOONDNDNDOOONONONDOOODONODoOOooan
O0O0OOO0OOHPLCOOOOOOOODOD970000000000000000 (47mg,26
000)0

ooooooo

0oo0o0oo

(5-tert-0 00 -2-0000-3-{3-[4-(6-000000-4-00000-0000-3-00)-
00oO0O0D0-1-00]1-00003}-0000)-000000 2-000000-4-00-000
0000

ooooo

10

20



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

ooooooodNMNoooogogoogb

O,N

O,N

.y

(66)

Cl,Co
NH, O,N
0 CH,CI, O
aq. NaHCO,

0°C
N\j Pd-C N\/?
NH,CO,H a

H,N N~ o
EtOH |
50 °oC H

o Fo SAe
T

O

1,

ooooao

-tert-0 0 0O -2-

od
oad

gooaao
O
oo
4
O

oooao
oogao
ooogao
oooao

o
gd

.OmLO O O THFO

0O)OO1.0mLO
goooooao
EtOAcO O O O
ooooooao
gooogao

ugbooooado
ooooooao

DIPEA
DMSO
60 °C

138G

000O0-3-0000000(0001)(L.2g,5.3mmol
0 0 100mLO NaHC0, 0 OO O DO O0OO0DO0O0O0OO0ODO0OOO0OOOO0O0O0O
00O0O0(@O0O0002M,10.6m1,21.3mmol,4.000)0000000 0
0000000000 03000000000000000000000
O0Na,$0,0 0000000000000 0000D0000000000
000
000D04-(2-00000000)-000000(0.120mL,1.0mmol,1.2
THFOO OO OO0 DOO000(0.833mmol,100)0 0000000000
0000000000000 D0000D0O0000D00000O000Oo0-25
si0,0 0000000000000 000D00000O00000O000
(250mg,0.656mmol, 780 0 0 )0 0 O O

A

O

4
o

14

,10 0O )0 100mLO

(250mg,0.656mmol,10 0 )0 5mL0 0 DEtOHO O D OO 1omt0 0O 0 O O
00000 (248ng,60 0)0000 00000 (100 w/w,250mg)0 00 0 O

JP 2004-531571 A 2004.10.14

40

50



O 0Ooo0oooao
O Ooo0oooao
O Ooo0oooao

(67) JP 2004-531571 A 2004.10.14

oooooooso000OooooboboboboOoOooooobobobooooooooan
oooooooboboooooooooboDooO2mLlOMeoHO 3D OO ODOOOOOO
goooooobooboogoboobobooobooobooobooboobooboooban
(218mg,950 0 0)0D00O00COOOOOODOOOOOGDO

000 (115mg,0.326mmol,10 O )0 1OmLtO OO0 00O DO DOOO.75mLO O O DMSODO O
ooo0oooooOoOoooooOoooooDOoOooooODD0DO0O0OE73mg,0.326mmol,10

OoH)ooooooooDbDOOODO (0.160mL,0.913mmol,2.80 0 )00 0 O O O DMSO0(0.25mL)

aooao
agoono
ogooao
(53mg) O
oooao
aooao

(5-tert-

oooao
oogao

O 0Ooo0ooOoo
OoOoo0ooooao

g
g
O
g

gbooobooboogoboobobooboboobobobogboed b 750
ooooooboODODOOO0OEtCACOCO DD DD ODODDODDODOOOOOOOODOD
oooooooOooooooooooDbooodHPLCOODDDODDODOOOOO
g
O

0-2-0000-3-{3-[4-(6-000000-4-00000-0000-3-00)-
-1-00]1-00003}-0000)-0000000000000000

10



(68) JP 2004-531571 A 2004.10.14

CL,CO
oN NH, — = ON NCO T
CH,Cl, 0 THF
A9 ag. NaHCO, - RT
0°C

10

Pd-C

0 NH,CO,H o J\
O,N NJ\o/L HN N/lko

2 | EtOH
0 H 50 oC /O H

ClT_Cl o
j’\ HCl
o
H
DIPEA }
DMSO
60 °C
30
YN
!
P I )
o
H O. H H
~ 15
(] 40

goboodgbad
5-tert-000-2-0000-3-0000000(M@OO1)(1.29,5-3mmol,10 0 )0 100mLO
OooooooDoDDO0OD0ioombO NaHCO, OO OO ODDODDODDODOOODODOOODODDDDODODDO
ocoooooooOoOooobo@ooDbDOoaar,10.6ml,21.3mmol,4.000)0000000
gbobooboboogobooobgoboonb3gbooobouoboobooboobobod
ooooooobooNa,SO,00000000C0CO0O000O0O0O0O0DDODOOCOOOO0OooOonOaD
ooooooooooan
.OmLOODDTHFOOODDODODOOODOOODODODDDO(O.077mL,1.0mmol,1.20 0 )0 0O 1.0mL
THFO OO OOOODOOO(0.833mmol,100) 000000 CODDODO0DOODDODOOOOO
I I A O R B = /2o I I O A A WY 0% 50

on~NOoOood



(69)

JP 2004-531571 A 2004.10.14

I o o 0 A 6 A I @270
mg,0.710mmol,850 0 O )0 O O O

0Dooooao

00000000 (220mg,0.710mmol,10 0)05nl0 0 0 EtOHO OO OO 10mlO0 000 OO
000000000000 (269mg,600)0 00000000 (100w/w,220mg)0 0000
0000000000050 000000000000000000000000000
000000000000 O00O000O000O00O0002nO0MeOHD 3000000000
0000000000000 0OO0O0O0ODO0DO0OODDO0ODNOO0ODOODOODONDOOODOoOooOoaOn
0000 (189mg,950 0 0)0 000000000000 O00O0

000000 (82mg,0.343mmol,1.20 0 )0 10mL0 00000 OO O 0.75mL0 O O DMSOO O
000000000000 O00O000O00000000O0000O0 (150mg,0.285nmol,10
0)IODODODODODODOODOOOOO(0.139mL,0.798mmol,2.80 0 )0 00 O O O DMSO(0.25m
HOODODO0DO0DODODO0OODO0DODODO0OODDOODOODOODOODOONDOoOODODOoOOoOO75006
000000000000 O0OO0OO0O0OC0OEtAc0D 00D DNONONDNDNONONODDNONOOn
000000000000 O00O0O00O000O00O000O0000WPLCODODOOODOOOO
0 (29mg)0 0 O O

Doooooo

Dooooao

(5-tert-0 00 -2-0000-3-{3-[4-(6-000000-4-00000-0000-3-00)-
00O00O0-1-00]1-00003}-0000)-0000000000000

00000

= i N =
N L\V/o C1,CO N
NaHCO,

[
[
[
: H.N
[ 2 O CH,Cl,
0C
[
[
f il
THF ~
[ RT 0 N NH,
[ H O
[
[ O N K/o
| g e
[ ATV
[
[ H O H H
[ 16
O
gooogood

4-[5-(0000000)I000-2-00000]1000000 (00
ol,100)030ML0 00 D00CO0O0O00COOO020000000000
0000000000000 D0000O00000000000
O
O

.4mL,2.8mmol,4.00 0)0 0000000000200 000
0000000000000 (Na,$S0,)00D0D00D0D0D00O0
0000000000000 0O0O00O00O000O000000
0000D0-0000000000000000000S5.0nL000
-2-0000-3-0000000000000(200mg,0.79mmol,1.100)0 0000 O
0000000000000 0O000O00000O000O0000

12)(223.7mg,0.70mm
0 O NaHCO, O O O O
O(@oooooz2.0
oooDoooooao
Ooooooooao
Ooo

THFO O 5-tert-0O

O0Ooo0oo0ooao

sio, 0 O0DOO0OOoao

10

20

30

40

50



(70)

OCooDO0oO0ooo0OoOO0OO0oO0304mg000O0(r2000H)000CDOO0ODO0ODDOOODRDO/CH,C

JP 2004-531571 A 2004.10.14

NOODODODOOOODODODODOOOOOO'HNMROODOODOOOOOOODOOOE0OO
Oo0oooooDbDDoDOoOboo0oo0og192-19300000D0D0O179mg0 O 0O O

ooooooao
oooooao

N-(5-tert-0 0 0 -2-0000-3-{3-[4-(6-0000DO00-4-0000C0-0000-3-00
)y-ooooo-1-00]-000O03}-0000)-2-0000DD00-4-00-2-000-00000

0o

sfisNslsls

[ __ -

[ = N = N

[ O N Oc;colﬂl,ly N ‘\/})

E H,N O CHchﬂ/Hcos OGN O

[ oc/ 30493 O

[ _

[

: THERT/ ?:j

[ 185 "miu Y

[ o -

[

[ a

| T A

[ T A NN O

[ ~

L

sislslslsls
4-[5-(0000000)I000-2-00000]000000(00012)(0.1g,0.0003 mo
HDOODO0OODO0OOD @M DD0O0DO0D0ON0ODD/000000000000-50000
0000000000000 000(@OonL) 0000000000 000O0(0.5nL,000
0D020000)03ml0000000000000000000000000000000
0000000000 D01500000000000000000000000000000¢0
000D00030000000000000000000000000000000000
0000000000000 0000000000000000000(0 0035000
000D0D000)I000000000000000000000000000N-(3-00
O-5-tert-000-2-0000-0000)-2-000000-4-00-2-000-00000
0 (0O 03)(0.1g,0.0003mol)0 THF(1OML)D O D 0O DO0CO0OO0OODODOO0/0000
O0O0OSMLOTHFOOOODOODOODOODOO0OO0DO0O00O00O0O000000000000
0000000000180 0000000000000000000000000000
DEtOAc0 0000000000 DEtOAc0DO0ONONDNDNONDN0DN00N0NONDN0DN0OO0O
0000000000000 000000000000000000000000000
0000000000000 000000000000MeOHOOOOOOOO0DOO0OODO
0000000000000 00000000000000000000000
OoDoooO

00000000000

THPO 0 0 OO TNFO O 0 OO

gooooboooboao
ugbooogboofod

Uo0ooDoboobOob0OO0OTHPODODOODOTNFo DODODODODOORDO

ocoo@ooogw.

PrichettO ,

1995, J. Inflammation, 45, 970

oc)yoooooooooooooobooopooDbOoL-ooboDbDbOoooooDbDOoOoL-0D000

10

20

30

40

50



(71) JP 2004-531571 A 2004.10.14

ocoooooosam)ooOOO0OOODOOOODODO(@ODODOOSsSOO/MIH)ODODOO
OO0ODO(FBS,30)(cIBCO,0 00 O0ODO)DODOOORPMI 164000 00000000
ooooooobooDooooooooobDoboooooooooboooOooOooDoMsoOOnboDDOO
OCOoO0ODO0DO0O0OO0ODODO0OO0O0OO0ODOO0OOOCORPMI 1640000000 0000O0OTHP.10 O (2
10°0 0 /ml,0 0 OO ;American Type Culture Company, Rockville, MD)DO O 125p 10
ocooOO0oO0d2000Q0CO0ObMsSODODOO0OO0DODOOOODODDOOOeODODDODOODODOO
OO0ODO0OO0OD00ODO(Costar 3790;00)00000O0ODMSODOODODODO.200000
ooooooooos3og3rgosgco,00boooooooooboooooooooD
O (LPS;1p g/ml O O ;Siga L-2630,E.colil] 0 O00111.B40 0 0 -800 0 000 0O000OO0OH,
cOUObOimg/miO00CDOOO)OOOOD(MODO)DH,OODDO0O0O0O0O0DODOODODDOOO 10
OCoOoO0ogd2kop 000000000 CDOOODA@B02400H)0D00O000DOO0OO
OCOO0OO0O0OO0OO0OD0OOO0OS5001600rpm(400xg) D000 O0OC00ODOOOODODODDODODODODODOO

OO0 x oood

00000 oes0 0000000000000 00OOOnOaneELISAO O O (Biosource #KHC
3015, Camarillo, CA) DD O TNFo D OO DODDOODOOOD-80000000O0O0O0O0O00ODOO
OO0O0OHINIoOoODOoO)DODODOORDOSAS Software System(SAS institute, Inc., Car
y, NO)OOODDDDODODODODOO0OOOoODOoODOIC,,0000000TNFo ODODOS000000
oooDoooooDooooao

OoDo0oo0ooo

000000 o0DoDoDoo0oO0oooooDoDoDoo0OoooooDoDoOoICs,01ouMo D OO
Ooo 20
O0O00gao

Ooooooooooao

0000000000000 000O0DDO0D0DO0OO0O0DO0O0ELISADODODDODDODOODODOO
00000000000 ooDo0o0oo0oo0Do0Do0Do0oooDoDoDoDoo0oDo0Do0o0oo0DoDoDoDoOooao
OO0O0OO0IL-10GM-CSFO IL-600I1L-80 000000000 OOODOMDODOOJ.C. Lee
0, 1988, Int. J. Immunopharmacol., 10, 8350 O )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

(72)

(IZ) INTERNATIONAL APPLICATION PURLISHEDN UNDER THE PATENT COOPERATION TREATY (FUT)

{19] World Incellecsuzd Property Organizartian
Intecnational Burean

(43) lulernational Publication Dale

5 December 2002 ((15.12.24102) PCT

{19) International Publication Number

WO 02/0%876 Al

(513 Luteruatiooal Palent Classilieation™s  COTD 213738,
DUSE 2951 2 AGLR ALELIT ILARLS, AGIP 20
3TAN. COTC 275700, COTD 2 AR, 3
JOST 22, 20F0R, 212 JLHT S

(213 Tneernatipesl Application Number;  PCT/LSI2 14400

(23 Tatgroational g Datet Ry 2T adsas

ng Language: Hnglisk:
(26) Publicutiva Language; Finglisk

(3 Priarity Matn:

SO23.600 25 Moy 2001 250320017 US
Applicantst BDEHRINGER INGELHEIM PHARMA-
CEUTIC NG, [LSAIS], 900 RIDGEHURY ROAD
P Bos 368 Ripelicld ©T 06877 (U6 RAYMOND,
Hobert. P [USUSL BOGHRINGER  INGLELLEIM
PHARMACEL TIUALS, INU., 900 Ridpenury Kead, 16,
Rux 16k, R s

{72 Inventors: KILL{), Fier, ¥: ®i] Washington Koac,
Woudhery, CTOME S KAMAL Yietor, 19 Charcoul
Ridge Drive Sauth. Tanhuy, OT 03171 (1781 REGAM,

Johu, Rubinson, 287 Ruchingstone Acvinie, Laachao,
Y LOS3R (1 TSAN Michele,, L0525 Mepleshire
Crescent ST, Calgary, Albena TXIZ1 1CAL

{74) Ageuts: RAYMOND,, Robert, P. ¢
INGUELTIER PHARMACEUTICAL
brary Road, BO: B 358, R

al; BOFHRINGLR
INC 5 Ridga-
deefield. CT (G877 (1781,

(81) Desipouted Sales indwonal); AR AILBG, BR,Ca ON.
Cid CZ.EC.CL IR UL D, IL. IN. R, KR, LT, LY. MX,
MO, NE PLROL S0, SLSK VA UZ VNG YU ZA,

(R4) Mhesiganted SLates frogiomell
BY, KiG, KZ, b0 RUTI
CLL CY. BE, DK, IS, UL VR, GB, GH. I
KL, P SE TR,

Published:

W i o seareh roport
—  lief i expiration o e i dinit fb eononding the
¢ and 1o b vepnniished 0 thy ovent of recein af
antednenes

i

Fr svradetter coddes and ogher Ghivevicrions, refer fo e W irid-
e Yetes o Umdes and Abhreviations” appearing af the hogar-
wings f cadt regudar isvue of the PCT Gozeite

y—

o

o

[~

)

&

=

=

o

S ISR Ne
OJD\/"‘-D FN
hoy |,
= "'\"H

(54 "Titler UARBAMALT AN QXAMIDE COMPPOUNMIDYS AS INHIBITORS (OF CY TQRINIE PRODLUCTION

157 Abatraet: Disclosed e
swovelaromitic eosioands ol
m the Zumala (1r descibed herein,
whezeln G 1L W A oW and

7w disd N
cumpaurs are uselyl for reafing
cvtokine  medioted  diseases
o condifions smch as chrarw
nl anminry
Hclossd ure pharm
cumpesitioms contdning amd
pracessas of  mzking  sich
campeursls, A 1l ¢
= ple of the compaur
Foreamla (1 is tas

e

o

of

JP 2004-531571 A 2004.10.14



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 |

23

30

(73)

WONZ90HTS POTIUSIZ T4y

CARRBAMATE AND OX3MIDE COMFOUNDA AS INHIBITCRS OF CYTOKINE PRODUCTION

RELATFED APPLICATION DATA
This application claims benefii to US provisional applisation ne. 60/293,600 filed May
25,2001,

TECHNICAL FEID OF THE INVENTION

This invantion rzlates to novel compounds which inhibit production of cytokines
invalved in inflammatory processes and are thus useful for treating diseases and
pathologival conglitions involving inflammation such as chronic inflammatory disease,
This invention siso relates (o processes for preparing these compounds and 1o

pharmaceutical compositions comprising these compounts.
BACKGROUND OF TIIE INVENTION

Tumar necrasis factor (TNF} and interleukin-1 (11-1) are important biclogical entities
coflectively referred to as proinflammatory ¢ytokines, These, along with scveral other
related molcenles, mediate the inflammatory response associated with the immunological
recognition of infectious agenfs. The inflaminatory response plays an important role in

limiting and controfling pathogenic infections,

Elevated levels of proinflammatory cytokines ure also associated with a number of’
diseases of autoimmunity such as toxic shock syndrome, rtheumatoid arthritis,
osieoyrthrilis, diabetes and inflanumutory bowel disease (Dinarella, C.A., et al., 1984,
Rew, Infect, Disease 6:51). In these diseuses, ¢hronic elevation of inflammation
exacerbates ar causes ouch of the pathophysiology observed. For example, theumatoid
synovial tissue becomes invaded with inflammatory cells that result in desiruetion ta
cartilage and bone (Koch, AL, ef al., 1995, /. mvest. Med. 43: 28-28). Sludics suggest
that inflammatory changes mediated by cytekines may be involved in the pathogencsis of

restenusis alier peroutanecus irmsluminal coronary ungioplusty (PTCA) (Tashiro, 1., &

JP 2004-531571 A 2004.10.14
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af, 2001 Mar, Coron Artery Dis 12(2):107-13). An imporant and acoepied therapoutic
upproach for pulenlial druy inlervention in these diseases 15 the reduction of
proinflammatory cytokines such as TNF (also referred 10 in its secreted cell-free form as
THTFw) and IL-1f. A number of anti-cytokine (herapies are cuprently in clinical trigls.
Efficacy has besn demonsirated with 2 monoclonal antibody directzd against TNFain a
number of autoimmiune diseases (Eleath, P, “CDP571: An Engineered Hurnan TeG4 Anti-
TNFa Antibody™ TBC Meeting on Cytokine Anlugonists, Philadelphia, PA, April 24-5,
1997, These include the lreatment of thenmatoid arthritis, Crohn's disease and
ulearative colitis (Rankin, E.C.C.,  al., 1997, Brirish J. Rheurn. 13: 334-342 and Stack,
WA, ef al., 1957, Laucel 349: 521-524). The monoclonal antibody is thought to
function by hinding to both soluble TNFi and to membrane bound TINF.

A soluble TNFu 1eceptor has been engineered that interacts with TNFo. The approach is
similar to that described above for the monoclonal antibodies directed against TNFa;
both agents bind 1o soluble TNFa, thus reducing its concentration. One version of this
construct, called Enbrel (Immunex, Seattle, WA) recently deronstrated efficavy ina
Phase ITI clinical trial for the treatment of rhewnatoid arthritis (Brower ef @l., 1997,
Nature Biotechnolagy 15: 1240). Another version of the TNI'o: receptor, Ro 45-2081
(Hoffman-LaReche Inc., Nutley, NI) has denonstrated efficacy in various ammal models
ot'allergic jung inlammation and acute Jung injury. Ro 45-2051 is a recombinant
chjmeric molecule constructed from the sotuble 55 kDa buman TNF teceptor fused to the
Iinge region of the hewyy chain Tef31 gene and expressed in eukaryotic cells (Renzetti, ef
al., 1997, Inflamm, Res. 46: §143).

IL-1 has been implicated as an immunological effesior molecule in a large number of
discase processes. IL-1 receptor antagonist (IL-1ra} had been examined in humum
clinical trials, Lfficacy has hoen demortstzated for the treatment of theumatoid arthritis
{Antril, Amgen). Tu a phasc [N human olinicai trial TL-1ra reduced the mortality rate ity
patients with septic shock syndrome (Dinarello, 1995, Nutrution 11, 482). Osteoarthritis
is a slow progressive disease characterized by deslruction of the articular cartilage. IL-1

is detected in synovial Huid und in the cartilage matrix of ostecarthritic joints.
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Antagonists of IL-1 have been shown to diminish the degradation of cartilage matrix
compornieits in a varlety of experimental models of arthritis {Chovalier, 1997, Biomed
Pharmacother. 31, 58). Nilric oxide (NO) is a mediator of cardiovascular homeostasis,
neurotransmission and imimune funetion; recently it has been shewn to have important
effects in the modulation of bune remodeling. Cylokines such as IL-1 and TNF are
potent stimulators of NO production, NO is an Important regulatory molecule in bome
with cffeets on cells of the esteoblast and osteoclast lineage (Evans, et ., 1996, 7 Bone
Miner Res. 11,300), The promotion of beta-ccll destruction leading 1o insulin dependent
diabetes mellilus shows dependence on TL-1. Some of this damage may be mediated
through other cficctors such ag prostaglanding and thcomboxanes. 11.-1 can effect this
pracess by controlling the level of both cyelooxygenase 1T and indueible nitric oxide
syntheiase expression (MoDaniel ef ai,, 1996, Proc Soc Fxp Riol Med. 211,24).

Inhibitors of cylokine production are expectad to block inducible cyclooxygenase (COX-
2) expression, COX-2 expreasion has been shown 1o be increased by cytokines and it i
believed (o be the isofarm of cyclooxygzenase responsible for inflammation (MLK.
OBanion ef af., Proc. Natf. Acad. Sei 1.8 4, 1992, &9, 4888.) Accotdingly, inhibitors of
cylokines such as TL-1 would be expected fo exhibit efficacy against those disorders
currently treated with COX mbibilors such as the familiar NSAIDs. These disorders
includc acute ond chronic pain as well as symptoms of inflammation and cardiovascular

discase.

Elevation of several eytokines have been demonsirated during active inflammatory bowel
izeuse (IBD). A mucosal imbalance of intestinal IT.-1 and T1.-1ra is present in patienis
with IBD. Insufficicnt production of endogenous .-1ra may coniritmie to the
puthogenesis of IBD {Cominclli, er af, 1996, Aliment Pharmacol Ther. 11, 49).
Alzheimer discasc {s characterized by the presence of beta-amyloid protein deposits,
neurofibrillary tangles and cholinergic dystunction throughout the hippocampul region,
The structural and metabolic damage found in Alzheimer diseass is possibly dusto a
sustained elevation of IL-1 (Holden, er of,, 1995, Med Hypotheses, 43, 559). A role far
1L~ in the pathogenesis of hatnan immunodeficiency virus (HIV) has been identified.

JP 2004-531571 A 2004.10.14
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TL.- 112 showed a clear relationship to acute inflammatory cvents s well a3 to the different
disease stages in the pathaphysiolegy of HIV infection {Kreuzer, et afl., 1997, Clin Fap
Farunol, 109, 54), IL-1 and TNF are both involved in periodontal disease, The
deslructive process associated with periodontal disease may be due to a disrcgnlation of
both 1L-1 and TNF (Howells, 1995, Qraf Dis. 1, 266),

Proinflammatory cytokines such as TNFo and IL~1p are also important mediators of
septic shock und agsociated cardiopulmonary dysfunction, acute respiratory distress
syndrome (ARDS) and myltiple organ fuilure. In a siudy of patienis presenting at a
Thospital with sepsis, a correlation was found between TNFot and TL-6 levels and septic
complications {Terregino et al., 2000, Ann, Fmerg. Med., 35, 26). TNFo has also been
implicated in cuchexin and muscle degradation, associated with HIV infection
(L.ehdiverta ef al., 1988, Amer. J. Med., 85, 289). Obesity is assoviated with an increase
incidence of infeciion, diahctes and cardiovascular disense, Abnormulities in TNFo
expression huve heen noted for cach of the above conditions (Loffreda, et af., 1998,
FASER J. 12, 57). It has been proposed that elevaied levels of TNFa are invalved in
other cating rclaied disorders such as anorexia and bulimia nervesa. Pathophysiolegical
parallcls arc drawn belween anorexia nervosa and cancer cachexia (Holden, ez af, 19596,
Med Hypotheses 47,423), An inhibitor of TNYe production, ITU-2L 1, was shown ta
imprave the cutcome of closed brain injury in an experimental madel (Shohami, ¢f al.,
1997, J Neuroimmunol. 72, 169). Atherosclerosis is known to have an iflammatary
component and eytokines such as IL-1 and TNF have been suggestcd to promiote the
disease. In an animal model an 1L-1 receplor antagonist was shown to inhibit fatly streak
formation (Elhage e ul., 1998, Circulation, 97, 242).

TNFo levels are elevated in aitways of paticnis with chroniv obhstructive pulmonary
disease and it may contribute to the pathogenesis of this diseuse (M.A. Higham e al.,
2000, Eur. Respiratory J., 15, 281). Circulating TNFo. may also contribute to weighl [oss
associated with this disease {N. Takabatake ef al,, 2000, Amer. S Resp. & Crit. Cave
Med., 161 (4 P1 1), 1179). Blevated TXFu. levels have also been found ta be assuciated

with congestive heart failure and the level has been correlated with severity of the disease
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(A.M. Feldman et al., 2000, /. Amer. College of Cardiclogy, 33, 537). In addition, TNFo
has been implicated in reperfusion injury in lung (Borjesson er gl., 2000, Amer. J.
Physiol., 278, L3-12), kidney {Lemgy et al., 2000, Transplantation, 59, 859), and the
nervous system (Mitsui ez al., 1999, Brain Res., 844, 192),

TNFu. is alse a potent osteoclastogenic agent and is juvolved in bone resorplion and
diseases ivvolviug bone resorption (Aba-Amer ez o, 2000,.7. Bigl. Chem.. 273, 27307).
1t has also been found highty expressed in chondrogytes of patients with traumatic
arthritis (Melchior ef af., 2000, Arthritis and Rheumatism, 41, 2165). TINFa bas also
been shown to play a key role in the development of glomerulonephritis (Le Hir ez al.,

1998, Laboratory Investigation, 78, 1625).

The abnormal expression of inducible mitric oxide syuthetase (iNOS) has becn associatod
with hypertension in the spontaneously kypertensive rat (Chou of al., 1998, Hypertension,
31,643). 1L-1 has a role in the expression of iINGS and therefore may also have a vole In

the pathogenssis of hypertension (Singh er al., 1990, Awmer. J, Hypertension, 9, 867).

iL-1 has also been shown to induce uveitis i rats which could be inhibited with [L.-1
blockers. (¥nan et al., 1998, £ Ocedar Pharmacol. and her., 14, 31). Cytokines
facluding 1L-1, TNF and GM-CSF have been shown to stimulate proliferation of acute
myelogenous lcukemia blasts (Bruserud, 1996, Lewkemia Res. 20, 65). IL-1 was shown
10 be casential for the development of both irritant and allergic contact dermatitis.
Epicutaneous sensitization. can be prevensed by the udministration of an anti- [L-1
monoclonal anlibody before epicutaneous applicativn of an allergen (Muller, ef al, 1996,
Am J Contact Dermat, 7, 177). Data obfained from IL-1 knock out mice indicates the
critical involvement in fover fur fhis cytoldne (Kluger er al., 1998, Clin Exp Pharmaco!
Physiol. 25, 141), A variety of cytokines including TNF, [L-1, IL-6 and 1L-8 iniliste (he
scute-phuse reaction which is stereotyped in fever, malaise, myalgia, headaches, cellular
hypermelabolism and multiple endocrine and enzyme responses {Beisel, 1995, Am J Clin
Nuzr. 62, 813). The productien of these inflammatory cytokines rapidly follows trauma

or pathogenic organism invasion.
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Other proinflammatory eylokines have been correlated with a varicty of diseasc states.
IL-R correlates with influx of neutrophils into sites of inflanunation or injury. Blocking
antibodies agrinst 1L-§ have demonstrated a role for IL-8 in the weutrophil ussaciated
tissue injury in acute inflammation (Herada et al., 1996, Molecular Medicine Today 2,
487). ‘I'herefore, ai inbibitor of IL-8 production may be nscful in the treatment of
discages mediated predominantly by neutrophils such ag stroke and myocardial infarction,
along or following thrombolyiic therapy, thermal injury, adult respiratory distress
syndrame (ARDIS), multiple organ injury secondary to tranma, acute glomeruionephritis,
dermatoses with acute inflammatory components, acute purelent meningitis or other
centeal nervous system disomlers, hemadialysis, leukopherisis, gramulocyte transtusion
associated syndromes, and necrotizing enteroeolitis.

Ehinovirus iriggers the production of varfous preinflammatory ¢ytokines, predominantly
118, which results in symptomaic illnesses such as acute rhinitis (Winther e al,, 1998,
Am J Rlyiol. 12, 17).

Other diseases thal are effected by TL-§ melude myseardial ischemia and reperfusion,

inflanmtory bowel dissase and many athers.

The: proinflammutory cytokine [L-6 has been implicated with the aeute phase response.
1L-6 i3 a growih fuctor in @ number in oncological diseases including muliiple mycloma
and related plagmy cell dyscrasias (Troon, et af., 1998, Curreny Opinion in Hematolngy 5.
42). It has also been shown to be an important mediator of inflammation within the
central nervous system. Eleyuted levels of T0-6 are found in several neurelopical
dizorders including ATDS dementia complex, Alzheimer’s discase, multipie sclerosis,
systermic lupus erythematosus, CNS trauma and viral and bacterial meningitis (Gruol, «f
al., 1997, Molacwlar Neurobiology 15: 307). LL-6 also plays a significant role in
osteuporosis, In tauring models it has been shown to effect bone resorption and to induve
osteoclast activity (Ershler et ol 1997, Development and Comparative Impumol. 212
4387). Marked cytokine differences, such as 1L-6 levels, exist in yivo hetween osteoclasts

of normal bone and bone from patients with Paget's discase (Mills, ef 2/, 1997, Caleif
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Tissue Int. 61, 16). A number of cytokines have beewn shown o be involved in cancer
cachexia. The severity of key parameters of cachexia can be reduced by treatment with
anli IL~6 antibedies or with 1L-6 receptor antagonists (Strassman, ef af., 1995, Cvteking
Mol Ther. I, 107}, Several infectious diseases, such as influenza, indicate [1.-6 and IFN
alpha as key factors in both symptom fomation and In host defense (Hayden, er af.,
1898, J Clin fuvest. 101, 6G43). Overexpression of IL-6 has heen implicated in the
pathology of & number of diseases including multiple myeloma, rheumatoid arthritis,
Castleman's disease, psoriasis and post-menopausal osteoporosis (Simpson, et af., 1997,
Protein Sei, 6, 929), Compounds that interfered with the production of eytokines
including IL-6, and TNF were effective in blocking a passive culaneous anaphylaxis in

mice (Scholz er al., 1998, J, Med. Chem,, 41, 1050},

GM-CST is another proinflammatory cytokine w1f]1 relevance to a number ot therapeutic
discases, Tt influgnees not anly proliferation and differentiation of stem cells but alse
regnlates several other colls involved in acute and chronic intlammation. Treatment with
GM-CSF has been alicmpted in # number of disease states including bum-wound healing,
skin-graft resolution as well as cytostatic and radiotherapy induccd mucositis (Masucci,
1996, Medical Oreology 13: 149). GM-CSF also appears to play a role in the replication
of human immunodeficiency virus (HIV} in cells of macrophage lineage with relevance
to AIDS therapy {Crowe ef al., 1997, Jowwnal of Levkocyte Biology 62, 41). Bronchial
asthina {s characterized by an inflanmatory process in lungs. Involved eytokines include
GM-CSF amongst others (Lee, 1998, f R Coil Physicians Lond 32, 56).

Interferon y (IF'N ) has been implicated in a number of diseases. Tt has bean associated
with creased eollapen deposition that is a central histopathological feature of graft-
versus-host disease (Parkman, 1998, Curr Gpin Hemaiol, 3, 22). Following kidney
transplantation, a patient was diagnosed with acute myelogenous leukemia.
Retrospective analysis ol peripheral blood cytokines revealed elevated levels of GiM-CSF
and IFN v. These elevated levels coincided with a rise in peripheral blood whits cell
count (Burke, ef al., 1995, Leuk Lymphoma. 19, 173). The development of insulin-

dependent diabetes (Type 1) cun be correlated with the accumulation in pancreatic islet

JP 2004-531571 A 2004.10.14



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

20

25

(80)

WO N2/IM6H76 PCT/USDE L4t

cells of T-cells producing IFN y (Ablumunits, ef af., 1998, .S Autaimnuen. 11, 73). IFNy
along with TNF, IL-2 and IL-6 lead to the aciivation of most peripheral T-celis prior to
the development of lesions in the central nervous sysiem for dissases such as multiple
sclerosis (MS) and AIDS demeatia cornplex (Mutino ef &l 1998, Aun Neurol. 43, 340}
Atheroscleratic lesions result in arterial discese that can lead o cardiae and cerebral
infarction, Many aclivaled immune cells ace present in these lesions, mainty T-ceils and
mactophages. These cells produce large amounis of proinflammatory cytlokines such as
TNF, IL+1 and IFN y. Thesc cytokines ave (hought to be involved in promoting apaptosis

or programmed cell death of the surounding vascular smeoth muscle cells resulting in

the atherosclerolic lesions (Geng, 1997, Heart Vessels Suppf 12, 76). Allergic subjects
praduce mRNA specific for IFN ¥ following challunge with Vespula venom (Bonay, e
el 1997, Clin Exp Immunol. 169, 342). The expression of a number of ¢ytokines,
including TFN v has been shown to increase following a delayed type hypersensitivity
reaction thus indicating a role for IFN v in atopic dermatitis (Szepictowski, er al., 1997,
BrJ Devimatol. 137, 195). Histopethulogic and imounohistologic studies were
performed in cases of [atal cerebral malaria. Evidence for elevated IFM y amongst other
cytokines was observed indicating a role in this disease (Udomsangpetch et afl., 1957, 4m
J Trop Med Hyg. 57, 50i). The importance of free radical species in the pathogenesis of
various infectioys diseases has been cstablished. The nitric oxide synthesis pathway is
activaled in response to infection with cerfain viruses via the induction of
proinflammatory cytokines such as TFN y (Akaike, et al., 1998, Proc Soe Exp Biol Med.
217,64). Patients, chronically infected with hepatitis B virus (HBV) can develop
cirrhosis and hepatocellular carcinoma. Viral gens expression and replication in HBYV
transgenic mice can be suppressed by a posl-irunscriptional mechanism mediated by TFN
-+, TNF ang 1L-2 (Chisari, et ol., 1995, Springer Semin Immunopathol. 17, 261). TNy
can selectively inhibit cytokine induced hene resorption. ¢ appears (o do this via the
intermediacy of nittic oxide (NO) which is an importani regulatory molecule in hone
remodeling, N may be involved as a mediator of bone discase for such discases as: the
rheumatoid arthritis, tumor assoviated osteulysis and posimenopausal osteoporosis
(Bvans, of ., 1996, J Bane Miner Rex. 11, 300). Studics with gene deticient mice haye
demonsfrated that the 1L.-1Z depondent production of IFN vy is efitical in the control of

JP 2004-531571 A 2004.10.14



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

20

(81)

WO 246876 PLT/US02/ 14400

carly parasitic growth. Although this process is independent of nitric oxide the control of
chronic infection doas appear to be NO dependent (Alcxandor of al, 1997, Philos Trans
R Sac Lond B Biol S¢i 352, 13553, NO is an important vasadilator and convincing
evidenge exisls [or ils role in cardiovascular shock (Kilbourn, ef al., 1997, Dis Mon. 43,
277). IFN y i3 required for progression of chrozic intestinal inflammation in such
diseases as Crohn’s disease and inflammatory bowel disease (LBLY) presumably through
the intermediacy of CD4+ lymphocyies probably of the THI phenotype (Sattar 1996,
Aliment Pharmacol Ther, [0 Suppl 2, 43). An elevated lovel of serum IgE is associated
with various atopic diseases such as bronchial asthma and atopic dermatitis. The level of
1FN v was negatively correlated with serum IgE suggesting 2 role for [FN 7 in atopic
patients (Teramoto €7 «f., 1998, Clin Exp Allergy 28, 74),

WO 01/01986 discloses particular compounds alleged to having the ability to inhibit
TNF-olpha. The specific inhibitors disclosed are structurally distinet [rom the novel
compeounds disclosed in the present application disclosed hereinbelow. Certain
compounds diselosed in WO 01/01986 are indicated to be effective in treating the
following disesses: dementia associated with IIV infection, glaucoma, optic-neuropathy,
optic neuritis, retinal ischamiz, laser induced optic damage, Surgety or tranma-induced
proliterative vitreoretinopathy, cerebral ischemia, hypoxia-ischemia, bypoglycenia,
domoic acid poisoning, anoxia, carbon monoxide or manganess or cyanide poisoning,
luntington’s discasc, Alzheimer’s disease, Parkinson's disease, meningitis, multiple
selarosis and other demyelinating diseascs, amyotrophic lateral selerosis, head und spinal
cord tranma, seizures, cenvulsions, olivopontocerebeliar atropby, neuropathic puin
syndromes, diabetic reuropathy, HIV.related neuropatiy, MERRL and MELAS
syndromes, [eber’s disease, Womicke's encephalophathy, Kett syndrome,
bomovysteinuria, hyperprolinemia, hyperhomocysteinemia, nanketotic hyperglycinernia,
hydroxybutyTic amincaciduria, sufite oxidase deficicney, combined systems diseuse,
lead encephalopatlyy, TovTett’s syndrome, bepatic encephalopathy, drug addiction, drag

lolerance, drug dependency, depression, anxicty and schizophrenia.
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Compounds which modulate release of vne or more of the aforementioned inflammatory
eytokines can be usefitl in trenting disenses associated with release of these cytokines. For
example, WO 98/52558 discloses heteroaryl urea compounds which are indicated to be
usefu! in treating cylokine mediated discases. WO 95/23091 discloses another class of
urea compounds which are nseful as anti-inflummatory agents. WO 99/32463 relales Lo
aryl ureas amd their use in treating eytokine diseases and proteolytic enzyme mediated
disease. WO 00/41698 discloses aryl ureas said to be usciil in treating p38 MAF kinase

discases.

11.8. Pat. Mo. 5,162,360 discloses N-substituted aryl-N"-hcteroeyclie substituted urca
compounds which are desceribed as being useful for treating hypercholesteroleria and

atheroclerosis.

The work cited above supports the principle that inhibition of cylokine production will be
beneficial in the treutment of various diseass stajes. Some protein therapeutics are in laic
development or have heen approved for nse in particular diseases. Protein therapeutics
are costly to produce and have bioavailability and stability problems. Therefore a need
exists for new small molecule inhibitors of cytokine production with optimized efficacy,

pharmacokinetic and safety profiles.

BRIEF SUMMARYOF THE INVENTION

1In view of he wurk cited above there is & ¢lear need for compounds that inhibit cytokine

production in order to Wreal various discasc states.

1 is therefare an chject of the invention to provide novel carbamute and oxamide
compounds which inhibit the release of inflammatory cylokines such as interlevkin-1 and

tumar necrosis facior.

1t is a farther object of the invention to provide inethods for treating diseases and
pathological conditions involving inflammation such as chronic inflammatory diseuse,

using the novel compounds of the invention,

10
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Tt is yut a further objeet of the invention to provide processes of preparation of the above-

mentioned novel compounds.

DETAIL, v : INTION

In thic hroadest enerc aspect of the mvention, there is provided compounds of the

formula(ly:
“T
a. N _a—x—v—2
£y
H
o
wharein:

Eis

is g group chosen from -O-, -NH- and -3-;

G is:
phenyl, naphthyl, benzocycloburany!, dihydronaphthyl, tetrahydronaphihyl,

benzocycloheptany], berzocyclobeptenyl, indanyl, indenyl;

pyridinyl, pyridonyl, quincliny, dihydroguinelinyl, tetrabiydroquinoyl, isoquinelinyl,
tetrahydroisoquinoyl, pyridazinyl, pyrimidinyd, pyrazinyl, benzimidazolyl, benzthiazolyl,
benzooxazolyl, beazoluranyl, benzothiophenyl, benzpyrazolyl, dibydrobenzofuranyl,
dibenzofinanyl, dilydrobsnzothiophenyl, benzooxazolonyl, benzo[ 1,4]0xazin-3-onyl,
benzodioxoly!, benzo[1,3]dioxol-2-onyl, benzofiuran-3-onyl, tetrahydrobenzopyranyl,

11
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indolyl, 2,3-dilydro-1 H-indelyl, indolinyl, indolonyl, indelinonyl, phthalimidyl,
chromoy!;

oxctanyl, pyrrolidinyl, tetrahydrofuranyl, tetrshydrothiophenyl, piperidinyl, piperazinyl,
morpholino, tetrahydropyranyl, dioxanyl, tetramethylene sulfonyl, tetramethylens
sulfoxidyl, oxazolinyl, 3.4-dihydro-2H-benzal 1,4 Joxuzinyl, thiazclinyl, imidazolinyl,
tertrubydropyridiny|, homopiperidinyl, pyrrolinyl, tetrahydropyrimidinyl,
decshydroquinelinyl, decahydroisoquinolinyl, thiomorpholin, thiszolidinyl,
dilydrooxazinyl, dihydropyranyl, oxocunyl, heptacanyl, thicxanyl or dithiamyl;

wherein G is substitated by one Bz and farther substituted by one or mote Hy or Ry;

Ar is:
phenyl, naphthyl, quinolinyl, isaquinoliny], tetrahydronuphthyl, etmhydrogquinelinyl,
tefrahydroisoquinelinyl, benzimidazalyl, benzofuranyl, dihydrobenzofuranyl, indolinyl,
benzothienyl, dihydrobenzothienyl, indanyl, indenyl or indalyl each heing optionally
substituted by one or more Ry or Rs;

Xis:
a 54 cycloalkyl or cyclealkenyl optionally substitated with ong to two oxo groups or one
to three Ch.s alkyl, U4 alkoxy or 4 alkylumting ¢haing each being branched or

unbranchead;

aryl, fiacany?, thienyl, pyrrolyl, pyrazolyl, imidazolyl, pyridinyl, pyrimidinyl, pyridinonyl,
dihydropyridinonyl, maleimidyl, dihydromaleimidyl, piperdinyl, benzimidazole, 311-
imidazo[4,5-blpyridine, piperazinyl, pyridazinyl or pyrazinyl; sach being aplionally
independently substituted with one to three Ci alkyl, Ciaulkoxy, hydroxy, nitcle, amino,
mono- or di-(Cr 3 alkyl)amino, mons- of di-(Ch.a alkylamino)uatboayl, NHC(Q), Crg
alkyl-5(O)m o1 halogen;

¥is:

JP 2004-531571 A 2004.10.14
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a bond or a C.yp saturated or unsaturated branched or unbranched carbon chain, wherein
one or mote C atoms are optionally replaced by O, N, or 5(0)y, ; end wherein ¥ is
optionally partially or fully halogenated and eptionally independently substituted with
one to two axo groups, nitrile, amino, imine, phenyl or ove or more Cy alkyl optionally

substituted by one or more halogen atorns;

Zis:
aryl, heteroaryl selected from pytidinyl, piperazinyl, pyrimidinyl, pyriduziny!, pyruzinyl,
umidazolyl, pyrazolyl, triazolyl, totrazolyi, furanyl, thieny! and pyranyl, heterocycle
selected from tetrahydropyrimidonyl, ¢yclohexanonyl, cyclohexanolyl, 2-oxa- or 2-thia-
3-aza-bicyelo[2.2.1]heptanyl, pentamethylene sulfidyl, pentamcthylenc sulfoxidyl,
pentamethylene sulfonyl, tetramethylenc sulfidyl, tetramaihylene sulfoxidyl or
tetramethylcne sulfonyl, wralydropyranyl, tetrehydroturanyl, 1,3-dioxolanonyl, 1,3-
dioxanonyl, 1,4-dioxanyl, morpheline, thiomorpholine, thiomorpholine sulfoxidyl,
thiomorpholino sulfonyl, piperidinyl, piperidinony], pyrrolidinyl and dioxolanyl,
each of the aforementioned Z arc optionally substituted with one to three halogen, Cig
alkyl, Ci.y 2lkoxy, Ci. alkoxy-Cis alkyl, Cis ulkoxycarbonyl, areyl, Ciaacyl, oxa,
hydroxy, pyridinyl-C\.3 alkyl, imidazolyl-Ci.; alkyl, teltahydrofuranyl-C; 3 alkyl, nitrile-
i alkyl, nitrile, carboxy, phenyl whersin (he phenyl ring is optionally substituted with
one to two halogen, Cy alkoxy, hydroxy or meno- or di-(C) 5 alkyl)amina, Cy 4 alkyl-
$(0)., or phenyl-S{O),, whersin he pheny] ing is aptionaily sabstituted with one Lo two
halogen, C; s alkoxy, hydroxy, halogen er mono- of di-(Ch. alleyl)amino;
or Z is optionally substituied wiih one 10 lhree aming or amino-Cy alkyl wherein the N
atom i3 optionally independently mono- or di-substituted by aminoCy.salky!, Cr.aalkyl,
arylCpaalkyl, Cos alkoxnyC).z alkyl, C; s alkoxy, aroyl, Cyaeyl, Craalkyl-S(C)m- or
arylCoaalkyl-S(O)n- each of the afurementioned alkyl and aryl atlached to the wnino
group is oplionally substituted with one 1o twe halogen, Cys alkyl ur C:_5 alkoxy;
or Z is optionally substituted with onc to three aryl, heferocycle or heteroaryl as
hereinabove described in ihis paragraph each in tumn Is optienally substituted by halegen,

Cu.s alky! or Cy5 nlkoxy;

13

JP 2004-531571 A 2004.10.14



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

20

(86)

WO 02096870 PLT/US02/ 14400

or Z i3 hydroxy, halegen, nitrile, amino wherein the W atom is optionally indepcadeutly
mone- ot di-substituted by Craacyl, C: salkyl or CraalkoxyCraalkyl, C:eatkyl branched
or unbranched, C|¢alkoxy, Cisacylamine, nitrileCy salkyl, Ci¢ alkyl-8(O)m, and phenyl-
B()m, wherein the phenyl ring is opticnally substituted with one to two halogen, Ci.s

alkony, hydroxy or mono- or di-{Cs.; elkyljamino;

each Ry is independently:
Ci.10 alkyl branchied or unbranched optionally partiuily or luily halogenaled, wherein one
or more L atowms are optionally independently replaced hy O, N or §{0),,, and wherein
said C;.g alikyl is optiopally substitited with one to three Ca.ro cyeloalkyl, hydroxy, oxo,
phenyl, naphthyl,
orRy is
cyclopropyloxy, cyclobutyloxy, eyelopentyloxy, cyclohexyloxy, or eycloheptyloxy each
being oplionally pastially or fully halegenated and optionally substituted with one to three
5 ulkyl groups optionally partially or fully halogenated, mtrile, hydroxyCialkyl or
atyl;

phenyloxy or benzyloxy cach being optionally partially or fully halogenated and
optienally substituled with one to three C3 alkyl groups optionally partially or fully
halogenated, nitrile, hydrosyC;saliyl or aryl;

cyclopropyl, cyelohutyl, cyclopentyi, cyclohexyl, cycloheptyl, bicyulapenianyl,
bicyclohexanyl or bicycleheptanyl, euch being optianally partially or fully halogenated
and optionally substituted with une to three Cy 3 alkyl optionally partially or fully
halogenated, nitril, hydroxyC) salkyl or aryl;

Cs.1¢ branched or unbranced alkeny] cach being optionally pariially or fully halogenated,

and optionally substittted with one to threc Cs branched or unbranched alkyl, phenyl,
naphthyl,

14
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cyclopentenyl, cyclobexenyl, cyclohexadienyl, ecycloheptenyl, cyclobeptadicayl,
bicyclohexenyl or bicycloheptenyl, wherein such cyeloaliccnyl group iz optionally

substituted with one to three Cy alkyl groups;
ox0, nitrile, halogen; or

Cy.4 alkyny! branched or unbranched carbon chain opticnally partially or tully
halogenated, wherein one or more methylene groups are optionally replaced by O, NH or
S(0)m and wherein sald alkynyl group is optionally independently substituted with onc to
two oXo groups, hydroxy, pymoldiny!, pyrrolyl, letrabydropyranyl, onc or more Cy.4alkyl
optionally substitated by one or more halogen atoms, nitrike, morpholino, piperidinyl,
piperazinyl, imidazolyl, phenyl, pyridinyl, tctrazolyl, or mono- or di(Cyalkyllaming

optionally substitated by one or more halogen atoms;

each Rz, Ry, and Rsis
a {1 branched or unbranched alky] vptionally partially or fully halogenated, C: gacyl,
aroyl, Ci.s branched or unbranched alkoxy, such being optionally partially er fully

halogenated, halogen, methoxyearbonyl, ¢\ alkyl-8(0), branched or unbranched and
optienally purtially or fully halogenated, or pheny!-8{0)m;

R; which s covalently atiached to G, is
o] I?., “
R, N G -
Ry
R,
5 Q o o] :

wherein for Ra:

JP 2004-531571 A 2004.10.14
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R, and R, are each independently: hydrogen, a Cy.jp serurated or unsaturated branched or
unbranched carbon chain, wherein one of the C atoms is optionally replaced by Q or N
and optionally substituled by oxo;

or R, and Ry, are ench independently Cy 5 oyeloalkylCp g alleyl, phenylCosalkyl,
heteroeyeleCos alkyl or heteroarylCy ¢ allcyl wherein the Co 5 alkyl portion for each is
optionaily suhstituted by oxo and wherein the heteroeycle or heteroaryl moiety is chosen
trom morpholino, pyridinyl, piperadinyl, pipcrazinyl, pyrimidinyl, pyrazinyl, pyridazinyl,
pyrolyl, pyrrolidinyl, imidazoty!, pyrazolyl. thiazolyl, oxazolyl, oxazoyl,
11,3,4]oxadiazul, tdazolyl, telrazoly!, isoxazeolyl, isothiazolyl, quinolinyl, isequinolinyl,
indelyl, benzimidazolyi, benzoxazolyl, benzisoxazolyl, bonzpyrazolyl, quinoxalinyi,
quinazolinyl and indazolyl, sach Cay oycloalkyl, phenyl, heterceycle or hetercaryl is
aptionally substituted by Ci. alkyl, balogen, hydroxy, carboay, 9xo, mine, inino, nitro

or nitrile;

or I, and Ry iogciher with the nitrogen atom to which they are attached form a
marpholine. pyridinyl, piperadinyl, piperazinyl, pyrimidinyl, pyrazinyl, pyridazinyi,
pyrrolyl, pyrroliding, imidazelyl, pyrazolyl, thiazolyl, oxazolyl, oxazoyl,
[1,3.4]oxadiazol, triazolyl, tetrazolyl, isoxazolyl, isothiazolyl, quinolinyl, isequinolinyl,
indolyl, benzimidazolyl, benroxazolyl, henzisexazolyl, benzpyrazolyl, cionelinyl,
plerindiny], phthalazinyl, naphtlypyridinyl, quinoxalinyl, quinazelinyl, purinyl or
indazolyl,

or a fused heteroaryl selected from cyclopentenopyridinyl, cyclohexanopyridinyl,
cyclopentanepyrimidinyl, ¢yclohexanopyrimidinyl, cyclopentanopyrazioyl,
cyclobexanopyrainyl, cyclopentanopyridazinyl, cyelohexanopyridazinyl,
cyclopentanoquinelinyl, cyclohexanoquineliny), syclopentaanisoquinalinyl,
cyelohexanoisequinoliny, cyclkopentanoindolyl, eyclobexanoindolyl,
eyclopentanobenzimidazalyl, cyclobexancbenzimidazolyl, cyclopentanobenzoxazolyl,

eyclohexanohenzoxazolyl, cyclopentanoimiduzolyl and cyclohexanoimiduzolyl,

wherein each of the above is optionally substituted by enc to three R,
wherein Ry is chosen from oxe, balogen, nitro, hydoxy, carboxy nitrile, amina, imino,

guanidino, phenyl or {4 alkyl optionally substiteied by one or more halogen aterns;

15
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R; is hydrogen or C-.¢ branched or unbranched alkyl optionally partially or fully
halogenated,

misQ,1,20r3;

and

WisOor§

or the pharmacentically acceptable derivatives thercof.

In n first subgeneric aspect of the invention there is pruvided compounds ol ihe
formula(l) as described above and wherein:
Riis

R; is hydrogen;
E is -NH-; and
Wis O,

I ye1 another embodiment there are provided compounds of the forrnula(l) as described

immediately above and wherein:

Aris
aaphthyl, quinclinyl, 1soquinelingl, letrahydranaphthyl, tetrahydroquinolinyl,
tetrahydroisoquinolingl, indanyl, indenyl or indolyl cach being aptionally substituted by

one or mare Ry or Rz gronps;

Xis:
phenyl, furanyl, thienyl, pyreolyl, pyrazolyl, imidazolyl, pyridinyl, pyrimidinyl,
pyridinonyl, dihydrepyridinonyl, malcimidyl, dihydromaleimidyl, piperdinyl,
piperazinyl, pyridazinyl or pyrazinyl; each being opticnally independently substituted

17
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with onc to three Ci4 alkyl, Cy.¢ alkoxy, hydroxy, nitrile, amino, mong- or di-(Cy.
alkylamine, monc- or di-(Cy alkylamino)carbonyl, NHzC(D), )5 atkyl-S(0},, or
halogen;

and

Zis:
phenyl, hetercaryl selected from pyridinyl, piperazinyl, pyximidinyl, pyridazinyl,
pyrazinyl, imidazolyl, furanyl, thienyl and pyranyl, heferocycle selected from 2-oxa-3-
aza-bicyclo[2.2.1]heptanyl, tetrahydropyrimidonyl, pentamethylene sulfidyl,
pentamethylenc sulfoxidyl, pentamethylene sulfonyl, tetramethylene sulfidyl,
tetramethylene sulfoxidyl tetramethylenc sulfonyl, tetrabydropyranyl, tetrahydvofuranyl,
1,3-dioxolanonyl, 1,3-dioxanonyl, 1,4-dioxanyl, merpholice, (hiomorpholing,
thiemerpholine sulfoxidyl, piperidinyl, piperidinonyl, dibydrothiacoly], dibydrethiazolyl
sulfoxidyl, pyrrolidiny! and dioxolany] which are aptionally substimted with one te three
nitrile, Cy.3 alkyl, T\ 3 alkoxy, amino, mono- of di-(Cy . alkyl)amino, CCGNHz or OH;
ot Z ig optionally substituted by phenyl, heterocycle or heterparyl s hereinabove
described in this poragraph each in twen is opticnally subsiituted by halogen, Cy allyl ar
C) 5 alkoxy; ar Z is hydroxy, halogen, vitrile, amino wherein the N atom is opticnally
independently mono- or di-substituted by Cy.3 acyl, Cisalkyl or CraalkoxyCiaalkyl, Cr.g
alkyl branched or unbranched, Cy.¢ulkoxy, C 3 acylamino, niirileCy.q alkyl, Cys allyl-
(D), andd phenyl-S(O)m, wherein the phenyl ting is optionally substituted with one to

two halogen, Ci alkoxy, hydraxy or mono- or di<(C) 3 alkylyamino.

In yet still anather embodiment of the invention there is provided compounds of the

fonnula(1) as described immediately above and wherein:

Gis
phenyl, pyridioyl, pyridanyl, naphthyl, quinolinyl, iscquinclinyl, pyrazinyl,
benzothiophenyl, dihydrobenzofuranyl, dikydrobenzothiophenyl, benzooxazolyl, indanyl,
indolyl, indolinyl, indolonyl or indolinonyl, whersin G is substituted by one R and
further substituted by one or more Ky or Ra;
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Ar is naphthyl;

Xis
phenyl, imidazelyl, pyridinyl, pyrimidiny], piperdinyl, piperazinyl, pyridazinyl or
pyraziny! each being optiomally independently substituted with onc to three Ciaalkyl, Ci.
salkoxy, hydroxy, wlrile, ammino, mono- or di-(C,; alkyl)amina, mone- or di-(Cy.a
alkylamino)earbonyl, NH.G0), €y, 2lkyl-S(0)y, or halogen;

Y is:
a bond or
a C 4 saturated carhon chain wherein one or more of the C atoms is optionally replaced

by O, N ar § and wherein Y is optionally independenily substituted with niirile or oxo;

Zis:
phenyl, pyridinyl, pyrimidinyl, pyridazinyi, pyrazinyl, imidazolyl, dihydrothiazelyl,
dihylrothiazolyl sulfoxide, pyranyl, pynolidinyl, phenylpiperazinyl, tetrabydropyranyl,
tetrahydrofurany!, dioxelanyl, 2-oxa-53-aza-bicyclof2.2.1Theptanyl, morpholine,
thiomorphelino, thiomotpholine sulfoxidyl, piperidinyl, piperidinonyl, piperazinyl or
tetrahydropyrimidonyl each of whicl are optionally substituted with onc to twa Cy.p alkyl
or Cy.z alkoxy; or
7. is hydroxy, C, 3 alkyl, C.3 alkexy, Cy acylamine, Cy.a aligylsulfonyl, nitrile Ci.3 alkyl
or amine mono or di-substituted by Cy.3 acyl, C;.g alkyl or Cy 3 alkoxyC.; alkyl;

wach Ry is independently:
1.5 alkyl branched or unbrunched optiovally partially or fully halogenated, wherein one
or more { atoms are optionally independently replaced by 0, X or 8{0),,, and whercin
said Ci.¢ alkyl is optionally substitated with oxo,

cyclopropyl, cyclobulyl, cyclopentany!, eyelohexanyl, bicyclopentanyl or
hicyclohexanyl, each being apticnally pariially or fully halegenated and optionally
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substituted with one to three Cyzallcyl groups optionally partially or fully halogenated,
nitrile, hydroxyCr.aalkyl or phenyl;

oxD;

.y alkynyl opticnally partally or fully halopenated whercin one or more methylene
groups are opiionally replaced by O, and optionally independently substituted with one to
two oxo groups, hydroxy, Cy.qallyl optionally substituted by one or more halogen atems,
nifrile, or mono- or di{Cqsalkyl)amino opiionally substiteted by onc or more halogen

atoms;

each R, is independently:
a C1; alkyl optionally partially or fully halogenated, 4 alkoxy aptionally partially or
fully helogenated, bromo, ¢hioro, fluore, iethuxycarbonyl, methyl-3{O)x , ethyl-5(0),
cach optionally partially or fully halogenated or phenyl-5(0)n;

Tn vet # futher embodiment of the invention there is provided compounds of the

formula(l) as described immediately above and wherein:

Gis:
phenyl, pyridinyl, pyridonyl, 2-naphthyl, quinolinyl, isoyuinelinyl, dihydrobenzefiranyl,
indanyl, S-indely?, mdolinyl, indelanyl, or indalinenyl , wherein G is substiruted by one

R and further substituted by one or more Ry or Ry
Ar is 1-naphthyl;
Xis:
phenyl, imidazolyl, pyridinyl, pyrimidinyl, piperdinyl, piperazinyl, pyridazinyl or

pyrazinyl and wherein X is attached io the 4-position of Ar;

Y is:

ahond or
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-CHy-, -CHCHy-, 0-CH:GH;-, -0, -0, -8-, -NIH-CILCHy , -N(CHz)-,
CH»(CNYCH,-NH-CH; or -NH-;

Zis:
morpholinyl, thiomorpholiny, thiomerpholinyl sulfoxidyl, dioxolanyl, wtrahydroluranyl,

pyridinyl, Ci.3 acylamino, Cigdialkylamino, Ci.; alkylsulfonyl or nitrileC) 3 alkyl;

Ry Is:
Cy.5 alkyl optienally partially or fully halogenaied wherein one or more C atoms are
optionally independently replaced by O or N, and wherein said Cy_s alkyl is optinnally

substituted with oxo,;

cyelopropyl, cyckipenlany, cyclohexanyl and bicyclopentanyl optionaily substituted with
one to lbree methyl groups optionally partially or fully halogenated, nitrile,
hydroxymethy! er phenyl;

Ko is:
{14 alkony optionaily partially or fully halogenaled, bromo, chloro, fluoro, nitrile, nitro,
amino,;

and

R, and Ry, are each independently hydrogen, Cisalkyl, phenylCo.; alkyl optionally
substiluted on (he phenyl by Ci.galkyl, halogen, hydroxy, carboxy, oxo, amino, imine,

niteo or nilrile;

or R, and Ry together with the nitrogen atom to which they are attached form a
morpholino, piperidinyl, piperazinyl, pyridinyl, pyrimidiny!, pyrazinyl, pyridazinyl,
pytrolyl, pyrrolidinyl, imidazolyl, pyrazofyl, oxuzolyl, isoxazelyl and isothiazalyl,
each optionally substituted by one to two Rs;

21
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In yet still a furlher embodiment of the invention there are provided componnds of the

fornmula(T) as described immediatcly above and wherein:

Gisy
pheny) or pyridinyl wherein G is substituted by one R and furiher substinated by one or

more Ry or Ry;

Xis:
phenyl, imidazolyl, pyridinyl, pyrimidiny) or pyrazinyl;

Yis:
a hond, -OCH;CH;-, -CH;CHz-, -O-, CHa{ CN)CH-NII-CTp, -CH;-, -NH-CHCHz- or -
NH-;

Zis:
morpholin-4yl, thiomorpholin-4-y1, thiomorpholin-4-yl sulloxidyl, piperitin-i-yl,
dimetitylamine, tetrahydrofuranyl, pyridiny! or di-Cs. alkylamino;

R, is:
tert-butyl, sec-butyl, phenyl, or cyclohexanyl;

R, and Ry, are each independently hydrogen, & Uy alkyl, phenyl, benxyl whercin the
phenyl or phenyl portion of the benzyl are optionally substituted by methyl, halogen,

hydroxy, carboxy, amine;

or R, and Ry together witl the nitrogen atom to which they are ettached form n
morpholing, piperidinyl, piperazinyl or pyrrolidinyl,

cach optionally substituted by one 1o two Re;

znd Ry is Cy.qalkyl, halogen, nilre, nitle, hydoxy, carboxy or oxo.

22
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Ir yet still even a farther embodiment of the invention there is provided compounds of

the formula(T) as deseribed immeadiately above and wherein:
G is phenyl substituted by Ry and one to iwe Ry or Ry
X i phenyl or pyridin-3yl;
R, and Ry, are each independently hydrogen, a Cy 3 alkyl, phenyl or beneyl;

or R, snd Ry together with (he nitrogen atom 1o which they are attached form a
morpholine, piperidinyl, piperazinyl or pyrrolidinyl,
each optionally substimited by one to two Rg;

and Ry is C.zalkyl or halogen,

Y is:
a bond, -OCH,CH,-, -CHCHs-, -O-, -CH;-, -NH-CH,CH3- or -NH-;

A
morphelin-4yl, thiomorpholin-4-yl, thiomorpholin-4-y1 sulfoxidyl, piperidin-1-yl or

dimethylamino;

Tn still cven a further embodiment of the invention there is provided compounds of the

formule{I} as provided immediately above and wherein:

the attachment of X to Ar and Y is at the following X positions: 3-8-pyridinyl or 1-4-
phenyl, respectively;
Y is -CH;- and

Rs is methyl or efhyl.

23
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A preferred compound embraced by the first subgeneric aspect of the formuala(l) is:

N-(5-tert-Butyl-2-methoxy-3- { 3-[4-(0-morholin-4-

"y : ’1 ylmethyl-pyridin-3-y}-naphthalen-1-y1j-urcido }-phenyl)-2-
L\r““j\; fj-,: morpholin-4-yl-2-oxa-acetamide
s ho 44

10 or the pharmaceufically acceplable derivalives thereoll

In addtion to the abovementioned compound, the following compeunds of the formula(I)

15  may be madc by the gencral methods described in the specification:

N-($-tert-Bulyl-2-methoxy-3-{ 3-[4-(6-morpholin-4-
( \{/ :L'r\ O ylmethyl-pyridin-3-yl)-naphthalen- I-ylj-ureido} -phenyl)-
¢ ]i(g\ X, N N-diethyl-oxalamide;
PR
\@/ oo N-(5-tert-Buiyl-3-{3-|4-(6-dimcthylaminomcihyl-pyridin-3-
I yl)-naphthalen-1-yl-ureido}-2-methoxy-phenyl)-IN',N'-
)k,, diethy!-oxalamide;

r!:r@zmi/ N-Benzyl-N-(5-tert-butyl-3-{3-[4-(4-dimcthylaminomethyl-
I,

’I“]J‘v o " phenyl)-naphthalen-1-yiJ-ureido}-2-methoxy-phenyl }-N-
G L methyl-oxalamide;
()

i)\‘ - Aﬁ\o NN-Dibenzyl-N'-(5-tert-butyl-2-methoxy-3- {3-[4-{4-
J piperidin-l-yImethyl-phenyi)-naphthalen-i-yl]-ureido -
Tr\'n o ] phenyi}-oxalamide;

D W-(5-tert-Butyl-2-methoxy-3-{3-[4-{4-piperidin-1-yimethyl-

3 phenyli-naphthalen-1-yT]-ureido} -phenyl)}-N'-methyl-N'-
o henyl-oxalamide;
YTV Fhen

~L- - M-(5-tert-Butyl-3-{3-[4-(6~dimethylaminomethyl-pyridin-3-
A ¥ it yIFnaphthalen-1-yTureldo}-2-methexy-phenyl)-2-
i

motpholin-4-y]-2-oxo-acetamide;
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- N-(3-tcri-Butyl-3- {3-[4-(6-dimetivylmminomethy-pyridin-3-
L i ,z,'u y1})-naphthalen-1-yl}-ureido}-2-methoxy-phenyl)-2-(4-
R d)

methyl-pipcrazin-1-y-2-oxo-acetamide;

O N-(5-tert-Butyl-2-methoxy-3- {3-{4-(6-piperidin-1-ylmethyl-
‘rCl Tl é ri\ g@,w pyridin-3-y1)-naphibalen- 1-yl]-ureido}-phenyl)-2-(4-methyl-
DR AR iperazi ide;

piperazin-1-yl)-2-oxo-acetarnide;

™) N-[5-tert-Butyl-2-methoxy-3-{3- {4-[4-(1-oxo- 13-
. GH i & %o thiomorphalin-4-ylmethyl)-phenyl]-naphtholen- 1-yl} -
o NN e

ureido)-phenyli-2-merpholin-4-yl-2-oxo-acetamide;

11 N-(5-tert-Butyl-2-methoxy-3- {3-74-{4-thiomarphaiin-4-
,Ej)\ ylmethyl-pherylj-naphthalen- L-yij-urcido }-phonyl}-N', N~

- imethyl-oxalamide;
" ml dimethyl lanidy
4

/\; N-{5-tert-Butyl-2-methoxy-3-{3-[4-(G-thiomorpholin-4-

L ylmethyl-pyridin-3-¥1)- naphtha]en 1-yN-ureide}-phenyl}-

J‘ N N-dinwethyl-cxalamide,
¥

»; N-{5-lert-Buiyl-2-methoxy-3- {3-[4-(4-morphelin-4-
u '\,— ylmethyl-pbeny!)-naphthaten-1-yl1]-urcido | -phenyl)-N'-
/\"EJ[" riain‘ d methyl-oxalamide;

stliyl-cxalamide;

N-(5-tert-Butyl-2-methoxy-3- {3-[4-(6-morpholin-4-
%Cﬁ L% ylmethyl-pyridin-3-y1)»-naphthalen-1-y1]-urcide}-phenyl)-N-
u i

N, N'-dimethyl-oxalamide;

B N-(5-tert-Butyl-2-methoxy-3- {3-[4-(6-piperidin-1-yImethyl-
j. i t_, pyridin-3-yl)-naphihalen- 1-y1]-urcido} -phenyl}-2-0i0-2-
O‘li J Y ) pyrrelidin-1-yl-acctamide;

N-(s-mrr-Buryl-z-methoxy-z- {3-[4-(6-morphalin-4-
o T? ylmethylvpyridin-3-yl)-naphlhalcn-l -y1]-ureidod -plionyT)-2-

e N-(S-tert-Butyl-2-methoxy-3- {3-[4-(6-morpholin-4-
] ?j\ &J Q yimethyl-pyridin-3-yl)-napbthalen-1-yl] -ureide}-phenyl)-
- ?fi'

oxa-2-pyrrolidin-1-yl-ucetamide;
N-(5-tert-Butyl-2-methoxy-3-{3-[4-(6-morpholin-4-
»C(\G - ty y-3-43-{4-(6-morp

ylmethyl-pyridin-3-yi)-naphthalen-1-y1]-ureido | -phenyl)-2-
T % oxo-2-piperidin-1-yl-acetamide;

25
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~+ T N-(5-tert-Butyl-2-methoxy-3- {3-[4-(6-morpholin-4-
“\L’,\’ Fa 1 b ylmethyl-pyridin-3-y1)-naplithalen- 1-yl]-ureide}-phenyl)-2-
"'\ﬁ"&)‘q [ oxam2-piperazin- | -yl-acetamide;
- " P

-~ N-(5-tert-Butyl-2-methoxy-3-{3-[4-(4-morpholin-4-
SR

ey \% g ylmethyl-phenyl)-naphthalen-1-ylj-urcido} -phenyi)-2-cxo-
L D.Qwi 'in 2-piperazin-1-yl-acetamide
Er T

o the pharmaccutically accepiable derivatives lhereot.

In e second subgeneric aspect of the invention there is provided compounds of the

formula([) as described in the broadest generic aspoct above and whercin:
R; which iz covalently aitached to G, is

O NH-
-~
RO
o
E is -NH- and
WisO.

in yet anather embodinment there are provided compeunds of the formula(T) as deseribed

immediately above and wherein:

Ar is:
naphthyl, quinolinyl, isoquinolinyl, totrahydronaphtivyl, tetruhydroquinolinyt,
tetrahydroisoquinolinyi, indany?, indenyl or indolyl each being eptionally substitutcd by

one or moge Ry or Rs groups;

25
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phenyl, fivanyl, thienyl, pyrrolyl, pyrazolyvl, imidazolyl, pyridinyl, pyrimidinyl,
pyridinonyl, diiydropytidinonyl, maleimidyl, dibydromaleimidyl, piperdinyl,
piperazinyl, pyridazinyl or pyruzinyl; each being optionaily independently substimted
with one to three C) 5 alkyl, C,.4alkoxy, hydroxy, nitrile, amino, mono- or di-(Cy.s
alkylumine, mono- or di-(Cy.a alkylaminn)earhonyl, NHC(0), C s alkyl-8(0),, or
halogen;

and

Zis:
phenyl, heiervary! selected from pyridinyl, piperazinyl, pyrimidinyl, pyridaziny,
pyrazinyl, imidazolyl, furanyl, thieny! and pyranyl, heterocyele selected from 2-oxa-3-
azn-bieyclo[2,2.1]heptanyl, letrahydropyrimidonyl, pentamethylene sulfidyl,
pentamethylene sulfoxidyl, pentamethylene sultonyl, toiramethylene sulfidyl,
fetamelhylene sulfoxidyl tetramethylene sulfonyl, tetralydropyranyl, tetrahydrolurany?,
1,3-dioxolanonyt, 1,3-dioxanonyl, 1,4-dioxanyl, morpholino, thiomorpholine,
thiomorpholine sulfoxidyl, piperidinyl, piperidinonyl, dihydrothiazolyl, dihydrothiazolyl
sulfaxidyt, pyrrolidinyl and dioxolanyl which are optionally substituted with one to three
nitrile, Ci.a alkyl, Ci alkoxy, amino, mono- or di-{(C\.3 alkyljamine, CONHz or O,
or Z is optionally substituted by phenyl, hererocycle or hoteroary! as hereinabove
described in this paragraph eack in turn is optionally substimted by halogen, Ci3 alkyl or
(.2 alkoxy; or 7 is Tnydroxy, halogen, nitrile, amine wherein the N atom is optionally
independently mono- or di-substituted by Cia acyl, Cr.e alkyl o Cr.3 alkoxy(y s aikyl, €4
alkyl branched or unbranched, C, g alkoxy, Ci.s scylamino, nitrileC.4 alkyl, Cis alkyl-
S(0)m, and phenyl-S(C)y,, wherein the phenyl ring is optionally substituted with ene to

two halogen, C\.5 alkoxy, hydroxy or meno- or di-(Cy.a alkyhamina.

M, is a Oy suturaled or unsatarated branched or unbranched carbon chain, wherein one
ofthe C atoms is optionally replaced by O or N sl optionally substined by nxo;

or K, ts Ca.7 eycloalkyiCp.salkyl, phemylCag allyl, heterocyeieCo.; alkyl or heteroarylCo.y
alleyl wlherein the Cp s alkyl portion is optionally substituted by oxo and wherein the

heteracyele or heleroary! moisty is chosen from morpholino, pyridinyt, pipertdinyl,
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piperazinyl, pyrimidinyl, pyrazinyl, pyridazinyl, pyrrolyl, pyreoliding, imidazolyl,
pyrazolyl, thiazolyl, oxazelyl, oxazoyl, [1,3.4]oxadiazol, triazolyl, tetrazolyl, isoxazolyl
und isolhinzolyl, each Ca; cycloalkyl, phenyl, heterocycle or heteroary! is optionally

substituied by Cj. alkyl, halogen, hydroxy, carboxy, oxo, amino, nitro or nitrile;

In yet still another embodiment of the invention there is provided compounds of the

formaula(l) as described immediately above and wherein;

Gis
phenyl, pyridinyl, pyridonyl, naphthyl, quinolinyl, isequinolinyl, pyrazinyl, 34-dihydro-
2H-benzo[1,4]oxazinyl, benzothiophenyl, dihydrobenzofuranyl, dihydrobenzothiophenyl,
benzooxazolyl, indanyl, indolyl, indolinyl, indolony! or indolinonyl, whercin G is
substitated by one Rzand further substituted by one or more Ry or Ra

Ar is naphthyl;

Xis
phenyl, imidazolyl, pyridinyl, pyrimidinyl, piperdinyl, piperazinyl, pyridazinyl or
pyrazinyi each being optionally independently substituted with one to three Ciy alkyl, Ci.
salkoxy, hydroxy, nitrile, amino, meno- ot di-(Cy 3 alkylaming, mono- or di-(Cis
alkylamino)earboryl, NITC(0), C..g alkyl-$(()), er halogen;

Yis:
a bond or
a C).4 saturated carbon chain whearein one ar morc of the C atoms is optionally replaced

by (3, K or S und wherein Y is optionally independently subsiitated with nilvile or oxo;

Zis:
phenyl, pyridinyl, pyriroidingl, pyridazimyl, pyrazinyl, imidazolyl, dihydrothiazolyl,
dihydrothinzolyl sulfoxide, pyraoyl, pyriolidiny], phenylpiperazinyl, tetrabydropyranyl,
tetrahydrofuranyl, dioxolanyl, 2-oxa-5-aza-bicvelo[2.2.1Theptanyl, morpholing,

28
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thiomorpholine, thiomorpholine sulfoxidyl, piveridinyl, piperidinonyl, piperazinyl or
tetrahydropyrimidenyl each of which are optionally substituted with one to two Cyp alkyl
or C1.z alkoxy; or

Z is amino mone or di-substitted by C-3 a0yl, Cigalkyl ar Cy; allcoxyCy.y alkyl;

each Ry is independently:
Cy.5 alkyl branched or unbranched optionally partially or fully halogenated, whercin ane
or more C atoms are optionally independently replaced by O, N or S(O,, and whergin
said C).¢ alkyl is optionaily substituted with oxo, dioxolanyl, pyrrolidinyl, furyl or
phenyl each optionally subsdtuted with one to three halogen, Cys alkyl which is
optionally partially or fully halogenated, hvdroxy, nindle and Cy» alkexy which is
optionally partially or fully halogenated;

eyclopropyl, eyelobutyl, eyelopentanyl, cyclohexanyl, bicyclopentany! or
bicyclohexanyl, each being optionally partially or fully halogenated and aptionally
substituted with one to three Cy 3 alkyl groups optionally partially or fully halegenated,
nitrile, hydroxyC: salkyl or phenyl;

[0S

Cy.4 alicynyl optionally partially or fully halogenated wherein one or more methylune
groups are opticaally replaced by O, and upticnally indepetdently substituted with one te
fwo 0x0 groups, hydroxy, pyrroldinyl, pyrrolyl, fetrahydropyranyl, ;4 alkyl optionally
substituted by one or more halogen aioms, nitrile, morpholino, piperidinyt, piperaziny!,
imidazelyl, phenyl, pyridinyl, tetrazolyl, or mono- or di{Cy.yulkvl}amino opliopally

substiluted by one or mors halogen atoms;

each R, is independently:
a Ci.q alkyl optionally partially or fully halogenated, Cy.4 alkoxy optionaliy partially or
fully halogenated, bromo, chioro, fluore, methoxycarbonyl, methyl-S{0) , ctbyl-S(O)n
each optionally partially or fully halogenated or phenyl-8(0)m;
or Ry is mono- or di-Cy_sacylamino, amino-3(Q),, or 8{0)namino wherein the N atom is

mono- ar di-substituted by Cyaalky) or phenyl, nitile, nitra or amine;
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[n yet a firther embodiment of the invertion there is provided compounds of the

formula(l) as described immediately above and whercin:

Gis,
phenyl, pytidinyl, pyridonyl, Z-naphthyl, quinalinyl, isoquinolinyl, dihydrobenzofuranyl,
indanyl, 5-indolyl, indolinyl, indolomyl, or indolinonyl, wherein G is substituted by one

R; and further substituted by one or more By or Ry
Ar is L-naphthyl;

Xis:
phenyl, imidazolyl, pyridinyl, pyrimidinyl, piperidinyl, piperazinyl, pyriduzinyl or
pyruzinyl and whergin X is attached to the 4-position of Ar;

Y is:
abond or
-CHy-, -CIHCHze, O-CHaCH-, »C(0), -0-, -8-, -NHE-CH2CH;- , -N(CH;)-,
CHACNYCH,-NH-CH; or -NH-;

Zis:
morphulinyl, iomurpholiny], thiomorpho'iny] sulfexidyl, dioxnlznyl, 1strahydrofuranyl,
pyritinyl, piperaziny] cach optionally substifuted by Cia alkyl or Ci.z alkoxy; or Z I8 T

dialkylamina;

Ryis:
1.5 allcyl optionally partially or fully halogenated wherein one or more C atoms arc
optionally independently replaced by ( or N, and wherein said Cy 5 allcyl is optionally
substituted with oxa, dioxalanyl, pyrrolidinyl, furyl or phenyl eptionally substiuted by
Crzalkowy;

JP 2004-531571 A 2004.10.14
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cyclopropyl, cyclopentanyl, cyclohexanyl and bicyclopentanyl optionally substiluled with
one to three methyl groups optionally partiaily or fuily helogenated, nitrile,
Iydroxymethyl or phenyl; or 2-tetrahydrofuranyl substituted by methyl,

propynyl substituted hydroxy or tetralyydropyran-2-yloxy;

R:is:
is 1.4 alkoxy optionally partially or fully halogenaled, mone- or di-Ch.iacylamine,
amine-8{0), or $({1),, amine wherein the N atom is mono- or di-substituted by C,.;alkyl
or phenyl, brome, chloro, flucro, nitrile, nitro, amino, methylsulfony] opticnally partially

ar fully halegenated or phenylsulfonyl;

R, i3 ). alky] optionally substituted by Ci.a alkoxy, mono- or 81-Cy.3 alkylamino, mone-
or di-(7 3 alkylaminocarbanyl; or R, is heterocycleCg.a alkyl wherein the heterocycle is
chosen fiom morpholinyl, tetrahydrofuranyl, pyrrolidinyl, 2,5-dioxo-pyrrolidinyl,
piperidinyl, 2-axo-piperidinyl and 3~oxo-mesphalinyl, heteroarylCo.s alkyl wherein the
Cas alky] portion is optionally substituted by oxo and the hetervaryl is chosen from
pyridinyl, imidazolyl, pyrazolyl, thiuzolyl and oxizolyl or R, is Cag oycloalkylCoy alkyl.

1n yel still a further embadiment of the invention there are provided compounds of the
furmula(l) as Jdescribed immediately above and wherain:

Gis
phenyl or pyridinyl, whercin €7 is substied by ene Rqand further substituted by one or

more Ry or Ry;

Xis:
phenyl, imidazolyl, pyridinyl, pyrimidiny] er pyrazinyl;

Yis

a1
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2 bond, -OCTH;CHy-, ~-CHRCH;-, -O-, CHa(CN)CH-NH-CHa, -CHe-, =2{0), -NH-
CHyCH:- or -NH-;

Zis:
morpholinyl, thivmoerpholinyl, ithiomowpholingd sulfoxidyl, tettahydrofurany), pyxidinyl,
piperazimyl each optiomily substituted by Cy; alkyl or g alkoxy, or Z 15 Cis

dralkyfumina;

R is:
tert-butyl, sec-butyl, tert-amyl, phenyl, tetrahydropyran-2-ylaxypropynyl,
hydroxypropynyl, rihalomethyl, 2,2-diethylpropiony! or cyclohexanyl;

R, st
Cy4 alkoxy oplivnally partially or {ully halogenated, chloro, nitro, amine, nitrile,
methylsulfotylamino, diacetylamine, phenylsulfonylamino, N, N-

di(methylsulfonyDamino, methylsulfonyl or tribalomathylsulfonyl;

R, is Ty alkyl optionally substituted by C,.; alkexy, mono- or di-Cy allylamine, mono-
or di-Cy3 alkylaminocarbonyl; or Ry, is heteroeyeleC0-2 alkyl wherein the heterocycle is
chosen from morpholingl, tetrabydrofuranyl, pyrrolidingl, 2,5-dioxo-pyrrolidinyl,
piperidinyl, 2-oxo-piperidiny] and 3-oxo-morpholinyl, heteroarylC0.2 alkyl wherein the
heteroaryl is chosen from piperidinyl and oxazolyl or R, is Cs.s cycloalkyl Co. alkyl:

In yel still even a further embodiment of the invention thers is provided compounids of
the fornula{]) as described immediately above und whereln:
G is phenyl substituted by Ra and one {» wo Ry or Ry

X is phenyl, pyridinyl, pyrimidiny] or pyrazinyl;

JP 2004-531571 A 2004.10.14



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

20

(105) JP 2004-531571 A 2004.10.14

WO 246876 PLT/US02/ 14400

R, is Ci.aalkyl optionally substituted by C\.; alkoxy, mono- or di-Cya alkylamine,
naeno- or 4i-Cy.z alkylaminocarbonyl; or R, is heterocycleCh.z alkyl wherein the
heterovyele is chosen from morpholin-4-yl, tetrahydrofuran-2-yl, pyreolidin-1 or 2-y1,
2,5-dinxo-pyrrelidin-1-vl, piperidin-2-yl, 2-oxo-piperidin-3-yl and 3-oxo-morpholin-4-y1,
heteroary!Cy.z alkyl wherein the heteroaryl is chosen from piperidin-3 or 4-yl and oxarol-

31 or Ry is cyclopropylmethyl;

Y is:
O, ~CHa- o >C(0);

Zis
morpholin-4-yl, thiomorpholin-4-yi, thiomorphalin-4-yl sulfoxidyl, piperazin-1-yl cach

aplionally substituted by Ci.; alkyl; or Z is Cy.a dialkylamine.

In still even a further embodiment of the invendion there is provided campounds of the

formula(l) as provided immediately above and wherein:

the atrachment of X to Ar and Y is at the following X positions: 3,6 pyridinyl, 1,4
phienyl, 2,5 pyrimidinyl and 2,5 pyrazinyl, rcspectively,

Y is -Cllz- or =C(O.

Table I1 shows representative componds embraced by the sceond subgeneric uspect ol

the formula(L):
TABLE 1L

(5-tert-Butyl-2-tethoxy-3-{ 3-[4-(6-morpholin-4-ylmethyl-

H] O pyridin-3-y1}-nuphthalen-1-yl|-ureido}-phenyl}-carbamic
P i.,. ..qj-? acid methyl esier;
ha b4

33
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{5-lert-Butyl-2-methoxy-3- {3-[4-{6-morpholin-4-ylmelthyl-

. | 0 pyridin—B-yl)-naphﬂlalc-u-l-yl]-urcidu}—phcuyl)-carbamic
"N" o acid isopropyl ester;

{5-tert-Butyl-2-methoxy-3- {3-|4-{6-morpholin-4-ylmethyl-
n 0 pyridin-3-yl)-naphthalen- 1-yl]-ureido} -phenyl)-carbamic
u»f"v‘:l* Y ) acid 2-methoxy-cthyl ester;

{5-tert-Butyl-2-methoxy-3- {3-[3-(6-morpholin-4-ylmethyl-

° K Al pyridin-3-yl)-naphthalen-1-yl]-ureido} -phenyl)-carbamic
iy ._j. acid ethyl ester;
b b

{5-tert-Butyl-2-methoxy-3- {3-[4-{6-morpholin-4-ylmecthyl-
Q,V[ " g Q pyridin-3-y1)-naphthalen-1-yl]-ureido} -phenyl)-carbamic
T acid 2-morpholin-4-yl-cthyl ester

or the pharmaceutically acceptebic derivatives thereof.

In addtion to the abovementioned compounds, the following compounds ol the formula(l)
may be made by the gencral methods described in the specification:
:\L: Nﬁ {5-tert-Butyl-2-methoxy-3- {3-[4-(2-morphelin-4-ylmeihyl-
N ) pyrisidtiv- 5-y1)-naphthalen 1-ylj-ureido) -phenyl)cacbartic
’Y‘L Ao acid cyclopropylmethyl ester;

(5-ten—Buwl—2-melhoxy-3— {3-]4-(6-morpholin-4-ylmethyl-

pyddh‘l-B—yl)—naph(halen— L-y1)-urside} -phenyl)-carbarnic acid
>\,1 lerl-butyl vster;

(5—ten-Butyl—2-merhoxy~3- {3-[4-(2-morpholin-4-yimethyl-

/;L pyrimidin— S-yl)-naphthalen- 1-yii-ureido} -phonyl)-carbamic
(f" i oy ¥ acid tefrahydro-Taran-2-ylmethyl ester;

L ,,Al {5-tert-Butyl-2-methoxy-3- | 3-[4-(6-morpho lin-4-yimethyl-
i et L pyridin-3-yl)-naphthalen- 1-vl]-urzide} -phenyl) -varbemic
g acid tetrahydro-turan-2-yhnethyl ester;

(S-tert-Bulyl-Z—methoxy-3— {3-[4-(6~-morpholin-4-yImethyl-
pyridin—3 -yl}-naphthalen-1-y1]-ureido } phenyl}-carbamic acid
Jf" oj‘ J\f\ﬁ :’% 1-methyl-pyrrolidin-2-ylmethyl ester;
~ (5-tert-Butyl-2-methoxy-3- [3-[4-(4-motpholin-4-ylinethyl-
I L4 phenyl}-naphthalen-1-yl)-weido}-phenyl)-carbumic acid 1-
. f\ui Afh g methylpyrrolidin-2-vimethyl sster;
Eow b
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(5-tert-Butyl-2-methoxy-3- {3-[4-(4-merpholin-4-ylmethyl-
phenyl}-naphtbalen-i-ylj-ureido}-phenyl)-carbamic acid 2-
pymolidin-1-yl-ethyl? ester;

{5-tert-Butyi-2-methoxy-3- {3-[4-(6-morpholin-4-yimethyl-
pyridin-3-yl}-naphthalen- 1-yl]-ureido} -phenyl}-carbamic acid
2-dimethylantino-ethyl ester;

(5-tert-Butyl-2-methoxy-3-{3-[4-(6-morpholin-4-yimethy!-

e pyridin-3-yD-naphibalen-1-yij-ureido}-phenyl)-carbamic acid

g@iéﬁ&?”“

2-(2,5-dioxo-pyrolidin- |-y1)-cthyl ester;
[S-tert-Butyl-2-methoxy-3-(3- {4-]2-(morpholine-d-carbonyl)-
) pyrimidin-S-yI]-naphthalen- | -y1} -ureide)-phenyl]-carbamic
acid 2-dimethylamina-propyl ester;

[5-tert-Butyl-2-methoxy-3-(3- {4-|5-{morpholinc-4-carbonyl)-

3 pyrazin-2~yl]-paphthalen-1-y1}-urcido)-phenyl]-carbamic

o ey
**wi:@“sizq k

acid 2-dimethylamina-propyl ester;

{S-tert-Butyl-2-methoxy-3- [3-]4-(6-morpholm-4-ylmethyl-
pyridin-3-y1}-naphthalen-1-yl]-ureido} -phenyl)-carbamic acid
2-dimethylamino-2-methyl-propyl cster;

[5-tert-Bulyl-2-methoxy-3-(3- {4-[&-(morpholing-d-carhonyl)-
pyridin-3-yl]-naphihalen- 1-yl}-ureido)-phenyl]-carbamic acid
1-methyl-pipcridin-2-yimelhyl esier;

15-tert-Butyl-2-methoxy-3-(3- {4-[6-(morpholine-4-
carbonyl)-pyridin-3-yl]-naphthalen- 1-y1} -ureido)-phenyl]-
carbamic scid dimethylcarbamoylmethy! ester;

(5-tert-Butyl-2-methoxy-3- { 3-[4-{f-morphaolin-4-ylmcthyl-
pyridin-3-y])-naphthalen-1 -yl]-ureido}-pheny!)-carbamic
acid methylcerbarmoylmethy! ester;

(S-tcrt-B utyl-2-methoxy-3-13-[4-(2-morpholin-4-ylmethyl-
p}Tin}jdiﬂ- S-yh-naphihalen-1-yl]-ureido} -phenyl)-carbamic
acid methylearbamoylmerhy] ester;

[3-tert-Butyl-2-mothoxy-3-{3- {4-[2-(morphaline-d-carbony!}-

pyrimidin-5-yll-naphihalen- Lyl} -ureido)-phenyl J-carbamic
acid carbamoyimethyl ester;

35
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(3-tert-Butyl-2-methaxy-3- {3-[4-(6-norpholin- 4~ yimethyi-
pyrid'm—3 -yi)-naphthslen-1-yT]-ureido} -phenyly-carbamic acid
cirbamoylmethy] ester;

o~ (S-tert-Butyl-Z-methoxy-3- {3-[4-(6-morpholin-4-ylmetlyl-
S pyridin-3-yi)-naphthalen-1-y1]-ureido}-phenyl)-carbamic acid

2-gxo-2-pyrrolidin-1-yl-ethyl ester;

(5-tert-Butyl-2-metheny-3- {3-{4-{3-merpholin-4-ylmethyl-
pyrazin-2-y-naphthales-1-y1]-urcide ) -phenyl)-carbamic
acid 2-oxo-piperidin-3-yl estery

(5-tert-Butyl-2-methoxy-3- { 3{4-(5-morpholin-4-ylmethyl-
pyrazin-2-yl}-naphthalen-1-yl]-ureido} -phemyl}-carbamic
acid pyridin-3-ylmethyl ester;

[5~tert-Butyl-2-methoxy-3-{3- {4-[5-(morpholinc-4 -
carbonyl)-pyrazin-2-yl}-naphthalen-1-y1 } -urcido}-phenyl}-
carhamic acid oxazol-3-ylmethyl ester;

{3-tert-Buty!-2-methoxy-3-{3-| 4-(6-morpholin-4-ylmethyi-
pytidin-3-yi)-naphthalen-1-y1]-ureido] -phenyl)-carbamic
acid axazol-3-ylmethyl cster;

(5-tert-Butyl-2-methoxy-3-4 3-[4-(6-murpholin-4-ylmechyi-
pyridin-3-yl)-naphthalen-1-yll-ureido} -phenyl)-carbamic
acid pyridin-4-ylmethy| csier;

(5-tert-Butyl-2-methoxy-3- { 3-[4-(6-morpholin-4-ylmethyl-
pyridin-3-yl)-naphthalen-1-ylj-ueeido) -phenyl)-carbamic
acid 2-{3-oxo-morpholin-4-yl-cthy] ester;

(5-tert-Butyl-3- {3-{4-(4~dimcthylaminomethyl-phemyl}-
naphthalen-1-yl]-ureida}-2-methoxy-phenyl)-curbamic acid
tetrahydro-tiran-2-ylmeshyl esters

{5-tert-Butyl-3- {3-[4-(6-dizibylaminomethyl-pyrdin-3-y1)-
naphihalen-1-yl]-ureida] -2-methoxy-phenyl)-carhamic acid
dimethylcarbamoylmethyl ester;

{5-tert-Bulyl-3-(3~ {4-[4-(2-dimethylamine-ethyl)-phenyl]-

naphthalen- 1 -y1}-urcido)-2-methoxy-phenyl |- carbarmic acid
dimethylcarhamoylmethy! ester;
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j/ ~yy  [3-tert-Buryl-2-methoxy-3-(3- {4-[4-(4-merhyl-piperazin-1 -
o LT j‘w d ~*~  ylmethyl)-phenyl]-naphthalen-1-y1} -ureido)-phenyl]-
Y carbamic acid 2«methoxy-ethyl ester;

(-l {5-tert-Butyl-2-methoxy-3-(3- {4-[4-(1~ox0-114-
i 2 \(\'I:O, ~~=  thinmorpholin-4-ylmethyl)-phenyl]-naphthalen- 1-y1}-

Cye H i m ureido)-phenyi)-carbemic acid tetrahydro-furan-2-yimethyl

- ester;

or the pharmaceutically acceptable derivalives thervof,

From the above-listed eompounds, the following arg preferred;

(5-tert-Butyl-2-methoxy-3- {3-[4-(2-morpholin-4-vimcthyl-pyrimidin-5-y1)-
naphthalen-1-yl}-ureido }-phenyl)-carbamic acid tetralivdro-furan-2-yimethy!
ester;

(5-ferl-Buty] -2-nethixy-3- [3-[4-{6-morpholin-d-ylmethyl-pyridin-3-y-
naphthalen-1-yl]-ureido}-phenyl)-carbamic acid tetrahydro-furan-2-ylmethyl ester;

[5-tert-Bartyl-2-methoxy-3-(3-{4-[6-(1norpholine-4-carbonyl)-pyridin-3-y1]-
naphthalen-1-yl}-ureido)-phenyl]-carbamic acid dimethylcarbamoylmethyl cster;

(5-tert-Butyl-2-methoxy-3- {3-[4-{6-merpholin-4-ylmethyl-pyxidin-3-yl}-
naphthalen-1-yl]-ureido}-phenyl)-carbamic acid methylcarbamoylnethyl ester;

(5-tert-Butyl-2-methoxy-3- {3-[4-(5-morpholin-4-ylmethyl-pyrazin-2-y1)-
naphthalen-1-ylj-ureido}-phenyl)-carbamic acid 2-oxo-piperidin-3-yl ester;
| 5-tert-Butyl-2-methoxy-3-(3« {4-[ 5-{morpholine-4-carbonyl)-pyrazin-2-y1]-
naphthalen-1-yl} -ureido)-pheuyl]-carbamic acid oxazol-5-ylmethyl csicr;

(5-tert-Butyl-2-methoxy-3- {3-[4-(6-morpholin-4-ylmethyl-pyridin-3-y[}-
naphthalen-1-yl]-urcido}-phenyl)-carbamic acil oxazol-5-ylmethyl ester

or the pharmaceutically acceprable derivalives thereof.

1o 4ll the compounds disclosed above, in the event the nomenclature is in conflict with
the siruchire, it shall be understond that the compound is defined by the structure.

Any compounds of 1bis invention confaining one or more asymmetrie carbon atoms may

oCoLr gy ragemates and racemic mixturgs, stngle cnantiomers, diastereomeric mixtures
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and individual diastereomers. All such isomeric forms of these cormpownds are expressly
included in the present invention, Gach stereogenic carbon may be in the R or §

configuration, ot a ¢ombination of configuratians.

Some of the compounds of formula (I) can exist in more than one tautomeric form. The

invention includes all such tantomers.

All terms as used herein in this specification, unless otherwise stated, shall be understood
in their ordinary meaning as knowu in the art. lior example, “C_jalkoxy” is a Cy.salkyl
with a lerminal oxygen, such as methoxy, ethexy, propoxy and butoxy. All alkyl, alkenyl
and alkyny] groups shail be understood as being branched or unbranched where
structurally possible and unless otlierwise specitied. Other more specific definitivos ure

as follows:

The tern “aroyl™ as used in the present specification shall be understood to mean

“henzeyl” or *naphthoyl”.

The term “carbocyele” shall be undersioed w imean an aliphatic hydrocarbon radical
onlaining from thres to twelve carbon wems, Carboeyeles include hydrocarbon tings
vontaining from thres to ten carbon atums, These carbooycles may be gither aromalic
and non-aromatic ring systems. The non-aromatic dng systems muay be mono-or
polyumsaturated. Preferred carbecycles inelude but ate nut limited ta cyclopropyl,
eyclobutyl, cyclobutenyl, syclupentyl, cyclopentenyl, cyclohexyl, cyclohexenyl,
eyclohepianyl, cyclohoptenyl, phenyl, indanyl, indenyl, benzocyclobutanyl,
dihydromaphtiyl, tetrahydronaphthyl, naphthyl, decaliydronaphthyl, benzocycloheptanyl
and benzoeyeloheptenyl. Certain terms for eyeloalkyl such us cyclobutunyl and

cyelobutyl shall be used inerchangeably.
The termn “heterocycle” refers fo a stable nonaromatic 4-8 membered (but preferably, 5 or

§ membered) monocyelic or nonarematic 8-11 membered hicyclic heteracycle radical

wihtich muy be either saturated or unsaturated. Hach heterocycle consisis af carbon atems
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and onc or more, preferably from 1 to 4 hetervaloms selected [rum nitrogen, vxypen and
sulfr. The heteroeycle may be attached by any atom of the cycle, which resulls in ihe
creation of a stable structure. Unless otherwise stated, heterocyvies include but are not
limited to, for example oxetanyl, pyrrolidinyl, tetrabydrofuranyl, tetrahydrothiophenyl,
piperidinyl, piperazinyl, morpholinyl, tetrabydropyranyl, dioxanyl, tetramethylenc
sulfonyl, tetramethylene sulfoxidyl, oxazolinyl, thiazelinyl, imidazolinyl,
tertrahydrapyridinyl, homopiperidinyl, pyrrolinyl, tetrahydropyrimidinyl,
decahvdroquinolinyl, decahydroisoquinelinyl, thiemerphelinyl, thiazolidinyl,
dihydrooxazinyl, dihydropyranyl, oxocanyl, heptacanyl, (hioxanyl, dithianyl, malcimidyl
of 2-0xa- or 2-thia-5-az4-bicycla[2.2.1Thepiany] and benzo or pyridinoe fused derivatives

thereof,

The term “heteroaryl” shall be understood (o mean an aromatic 3-8 membered
monocyclic or 8-14 membered bicyclic ring confaining 1-4 heteroatoms such aa N.O and
&. Unless otherwise stated, such heteroaryls mclnde: pyridinyl, pyridonyl, quinoliny,
dihydroquinolinyl, tetrahydroquinoyl, isoquinolinyl, tetrabydroisoquinoyl, pyridazinyl,
pyrimidinyl, pyrazinyl, benzimidazolyl, benzthiazelyl, benzothienyl, benzoxazolyl,
benzofuranyl, benzothiopheny!, bengpyrazolyl, dihydrobenzofuranyl,
dihydrobenzalhiophenyl, benzaoxazolonyl, benzo[ 1,4]Joxazin-3-onyl, benzodioxolyl,
benzo[1,31dioxol-2-onyl, tetrabydrobenzopyranyl, indolyl, indolinyl, indelonyl,
indolmonyl, phikalimidyl, and the mono or multiply satirated and benzo or pyridine

fuscd derivatives thercof.

The tenn “aryl” us used herein shall be nnderstood to mean aromatic carbocycle or

heterouryl as defincd herein.

Terms which are analogs of the above cyclic muieties such a8 aryloxy or heteroaryl
amine shail be understood te mean an aryl, helerouryl, heterotyele as delined above

attached to it’s respeciive group.

All of the above-defined terms, where chemically possible, shall be undersinod ta be

optionally halogenated with onc or more halogen atoms as defined bejow,
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‘The term “halogen” as used in the present speeification shall be understood o mean

bromine, chloring, fluerine or iodinc.

The term “heieroatom” as used herein shall be undersiood to mean atoms other than
curbon sachas O, 1, 8 and P.

Az used hevgin, “nitrogen” and “sulfur” include any oxidized form of nitrogen and sulfur

and the quaternized form of auy basic nitrogen.

The compounds of the invention are only those which are centemplated 1o by ‘chernically
stable’ as will be apprecialed by thnse skilled in the art. For example, a compound which
would have a ‘dapgling valency’, or a *carbanion’ are not cemponnds contemplated by

the invention,

The invention includes phammaceutically acceptable derivatives of compounds of formula
(I). A “"phamaceutically acceptable derivative” refers 10 any phamaceutically
aceeptable snit or esier of a compound of this invention, or any other compound which,
vpon adniinistration (v 4 patient, is capable of providing (directly or indirectly) a
cumpuund of this invention, a pharmacologically sclive melaboiite or pharmacologically
aetive residug thereof. A pharmacologically active metabolite shall be understwod w
mean any eompoeund of the invention capable of being metabolized enzymatically or
chemically. This includes, for example, hydroxylated or oxidized derivative compounds

of the formula(l}.

Pharmaceutically acceptable salts of the compounds of this invention inchade these
derived from pharmacsutically acceptabl inorgunic snd urganic acids aad bascs,
Faxamples of suitable acids include hydrochloric, hydrabromic, sulferie, nitric, perchloric,
fumaric. malcic, phospharic, glycoliv, lactic, salicylic, succinic, toluene-p-sulfuric,
tartaric, acetic, citric, methanesulfonic, fannic, benzoic, malonie, naphthalene- 2-sulfuric

and benzenesulfonic acids. Other acids, such as oxalic acid, while not themselves
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pharmaceutically accoptable, may be employed in the preparation of salis useful as
intermediatcs in obtaining the compuunds of (his invention and their pharmaceutically
acoeptable acid addition salts. Salts derived from appropriate bases include alkeli metal

{e.g., sodium), alkaline carth metal (e.g.. magnesium), ammonium and N-(C1-Cy

a]kyl)4+ sulls,

In addition, the compounds of this invention include prodrugs of compounds of the
formwia (I). Pradrugs include those compounds that, upen simple chernical
transformation, are modified to produce compounds of the fnvention, Simple chemical
transformations include hydrolysis, oxidation and reduction, Speeifically, when a
prodrug of this invention is administered to a patient, the prodrug muy be transfurmed

into a compeund of the invention, therchby imparting the desired pharmacological eflect,

METTIODS OF USE

In accordance with the invention, there are provided methods of using the compounds of
the formula {1). The compounds of the invention effectively block inflammatory cytokine
production from cells. The inhibition of cytokine production is an aftractive means for
preventing and treating a variety of cytokine inediated diseases or conditions associated
with excess cytokine production, e.g., diseuses and pathological conditions invelving
inflammation. "t'hus, the compounds of (he invention are useful for the treatment of such
conditions. ‘These encompass diseasey including, but not limited to, rheumatoid artheitis,
osteoarthrits, traunulic arthritis, multiple sclerosis, Guillain-Burre syndrome, Crohn's
discase, ulceralive colitis, psoriasis, graft versus bost disease, systemic lupus
erytheratosus, glomerulonephritis, reporfusion injury, sepsis, bone regorption diseuses
ingluding ostcaporosis, chronic obstructive pulmonary disease, congestive hearl failure,
Alzhcimer’s disease, atherosclerosis, loxic shock syndrome, asthma, contact dermatitis,
percutancous transluminal corenary angioplasty (PTCA) and insulin-dependent diabetes

mellitns.
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In addition, the compounds of the invention being inhibitors of cytokine production axe
expecled to block inducible cyclooxypenasc (COX-2) exprossion. COX-2 expression bas
been shown (o be increased by cytokines and it is believed to be the isoform of
cyclooxygenase responsible for inflammation (M.K. O’Banion er af., Proc. Nati. dcad.
Sei 7.5 4, 1992, 89, 4888.) Accordingly, the present novel compounds would be
expected 1o exhibit efficacy against those disorders currently treated with COX inhibitors
such as the familiar NSATDs, These disorders inelude acule und chronic pain as well as

symptoms of nflanymation and cardiovascular disease.

As discussed in the Background of the Invention, IL-8 plays a rale in the influx of
neuirophils into sites of inflammation or injury. Therefere, in a yei furiber aspeet of the
invention, the compounds of the invention may be useful in the treatment of discuses
medialed predominantly by neutrophils such as siroke and myocardial infazetion, alene or
following thrombelytic therapy, thermal injury, adult respiratery distress syndrome
{ARDS), multiple organ injury secondary to trauma, acute glomerulonephritis,
denmatoses with acute inflammatory components, acute purulenl eningifis or other
central nervous sysicm disorders, hemodialysis, leukopherisis, gramilncyte transfusion

associated syndromes, and nourotizing entrerocalitis.

For therapeutic use, the sompounds ot the invention may be udministered in any
conventional dosage form in ay conventional manner, Routes of adminisiration include,
but are not limited to, infravenously, intramuscululy, subcutaneously, intrasynovially, by
infusion, sublingually, transdenmally, ozally, topically or by inhalatian. The preferred

modes of administrution are aral and {ntravenous.

The conpounds of this invention may be administerad alone or in combination with
adjuvants that eahance stability of the inhibitors, facilitale administraiion ef phannaceutic
compositions containing thern in cersain embodimenls, pravide inereased dissolution or
dizpersion, increase inhibifory activity, provide adjunct therapy, and fhe like, including

other active inpredients. Advanagoously, such combination therapies utilize lower
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dosages of the conventional therapeutics, thus avoiding possible toxicity and adverse side
elfects incwrred when those agems are used as monotherapies, Compeunds of the
invention may be physically vombined with the conventional therapentics or other
adjuvants into 2 single pharmacentical composition, Adventagecusly, the compounds
may then be administered together m a single dosage form. Tn some embodiments, the
pharmaceutical compositions comprising such combinations of compounds contain at
lcast zhont 5%, bul more preferably at least about 20%, of a compound of fornwia (1)
(wfw) er a combination theteof, The optimum perceniage {w/w) of w comnpound of the
jnvention may vaty and is within the purview of those skilled in the art. Alteraatively,
the compounds may be administered separaiely (either serially or in paraliel). Separate

dosing allows for greater flexibility in the dosing regimc.

As mentioned abave, dosage forms of the compounds of this invention include
pharmaceutically sceeptuble carriers and adjuvants known to those of ordinary skill in the
art. ‘These carriers and adjuvants include, for exampie, ion exchangers, alumina,
aluminum slearale, Tecithin, serum proteins, buffier substances, water, salts or cleetrolyres
and celluloss-based substances. Preferred dosage forms include, rabler, capsule, caplet,
Tiquid, selution, suspension, emulsion, lozenges, syrup, reconstitutuble powder, granule,
suppository and ransdenmal patch. Methods for preparing such dosage Jorms are known
{sec, for cxample, H.C. Aasel and MG, Popovish, Pharmaceutical Dosage Forms and
Drug Defivery Systems, 5th ed., Lea and Febiger (1990)). Dosage levels and
requirernents ure well-recognized in the art and may be selected by those of ardinary skill
in the art fiom available methods and techniques suitable for a particular patient. in some
embodiments, dosage levels range from about 1-1000 mg/desc for a 70 kg patient.

. Although one dose per day may be sufficient, up to 5 doscs per day may be given. For

oral duses, up to 2000 meg/day may be required. As the skilled artisan will nppreciate,
fower or higher doses may be required depending on particular factors. Far instanee,
specific dosage and treatment regimens will depend on factars such as the patient's
general healih profily, the severity and conrse of the patient's disorder or dispesition

thereto, and the judgment of the treating physician,
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1n order that this invention be more fully understood, the following examples are set
forth. These examples are for the purpose of llustrating preferved embodiments of this

mvention, and are nol 10 be construed as limiting the scope of the invention in any way.,

The examples which fallow arc illustrative and, as recognized by one skilled in the art,
particular reagents or conditions could be modified as needed for individual compounds
without undue experimentation. Starting magerials used in the scheme below ave <ither
commercially available ot easily prepared from commercially available materialz by
those skilled in the art.

GENERAL SYNTHETIC METHODS

The invention additionally provides for meihods of making the compounds of the formula
(I}. The vompounds of the invention may be prepared by the general methods and
examples preseiited below, and methods known to thase of ardinary skill in the art.
Further reference in this regard may be made to US patent nos. 6,319,921 and 6,358,945,
U8 application nos. 09/714,539, 09/611,109, 09/698,442, 09/834,797 and 09/902,085,
and US provisional application no. 60/283,642. Each of the aforementioned are
incorporaled herein by refercnce in their entircty,

In ull schenes “G” in the formulas shown below shall have the meaning of *G™ in the

Tortuula (1) of the invention deseribed hereinabove.

The compounds of the invention may be prepaced by Method A, B, C or D as illustrated
in 8cheme I, preferably Method C.

Scheme ©
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[n Method A, a mixture of an arylamine of formula ITa and an arylisocyanatc of formuis
HE is dissolved in a non-protic, anhydrous seivent such 2s THF, cther, toluene, dioxare or

ethyl acetate, The preferred solvent is TIIF. The mixlure is stirred at between © - 45°C,
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preferably at 25° C, for 2-24 b, and the volatiles are removed. Purification of the residue
by recrystallization from an appropriate solveni such as ethryl acetate/hexanes, ethyl
ueetate/MeOH, THI/petroleum ether, BIOIwater or by silica gel chromatography, using
for cxample, hexanes and ethyl acetate as eluents, provides the product of formwla I (L =

NH) or precursors thereof.

In Method B, an arylamine of formula Ia is dissolved in a halogenated solvent, such as
methylene chlonide, chloreform or dichlorocthane. The preferred solvent is methylene
chloride. The mixtarc 13 diluted with aquecus alkali, snch as sodium bicarbonale or
potassiwit carbonate, cooled in an ice bath snd phosgene is added. The mixiue is
vigarously stirred for 5 - - 30 min, with 10 min being preferable. Thc organic layer is
dried, with agents such as Mg50, or Na,S0;, and the volatiles removed to provide the
orresposding isocyanate. The isocyanate and arylamine [V are mixed in a nos-protic,
anhydrous solvent such as THF, ether, toluene, dioxane, methylene chioride or ethyl
acetate. The prefared sofvent is TITF. The mixlure is stivred at herween 0 - 45°C,
preferably st 25°C, for 2 - 24 h, and the volaiiles are removed. Pusification of the residue
by recrystallization or by silica gel chromatography, as above, provides the product of

formula I (E = NH} or precursors thereof,

The regaircd isocyanate may also be preparsd from the carboxylic acid G-COH by
reaclion with a chleroformate, such as ethyl chloroformale, in the presence of a suftable
base, such as tricthylamioe, in a suiluble seivent, such as THF at about © °C. The
resulting mixed unbydride is treated with an aqueous solution of sodium azide. Ileating a
solution of the resulting acyl azide in a suitable solvent, such as toluene, at about reflux,

resuits in & Curtivs rearrangement, providing the isocyanate G-N=C=0 fi situ,

Tn Methed C, an arylamine of formula Tla iz dissetved in a suitable solvent such as a
halogenated solvent which includes methylene chloride, chloroform ar dichlaroethane.
The preferred solvent is methylene chloride, A suitable base such as tricthylamine may
be added, followed by an alkyl or ary! ehloroformate, such as f-butyl chloroformate or
phenyl chloraformate (shown), The mixture is stirred at hetween 0 - 83" C, preferably at

reflux temperature, for 2 - 24 b, and the volatiles are removed providing carbamate V.
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The carbamate and arylamine TV are mixed in a non-protic, anhydrous solvent such as
TTIF, ether, toluene, dioxane, methylenc chloride or cthyl acctate. The preferred solvent
is THE, The mixture is stirred at between 0 - 110°C, preferably at reflux temperature,
for 2 - 24 b, and tho volatiles are removed. Purification of the residue as above provides
the produet of formula T (E = NH) or precursers thereof. This process can also be

performed in the reverse sense as illustrated by Method D,

In Method D an arylamine of furmuta 1V is dissolved in & suitabic solvent such as a THF.
A suitable alky! or aryl chloroformaale, such as &butyl chloroformatc or phenyl
chloroformate {shown), is added. The mixiure is stirred at between 0 - B5° C, preferahly
at 0° {, for 2 - 24 h, at which time the reaction is quenched with aqueous, saturated
sadium bicarbonate. Extractions with a suitable solvent, such as ethyl acetale, provide
carbamate Va upon concenlration. The carbamate and arylamine ITa are mixed in a non-
protic, anhydrous solvent such as THF, ether, toluene, dioxane, methylene chieride or
ethyl ncelate. The prefereed solvent {s THF. The mixmure is stirred at between 0 - 110°C,
praferahly at 0°C, for 2 - 48 1, in a sealed tube. PS-trisamine and PS-isocynate resins are
added, and the reaction mixture was sheken for 3 days. Filtration and concentration

provides the produst of formula I (E = NH) or precursors thercof,

By using the appropriate starting material (G~EH), the above methods may also be used

to prepare compounds of {ormula I with B=0or 8.

Arylamine intermedistes of formula La are either commercially available or can be made
by methods known o those skilled in the art. Some of these methods are illustrated in the

Synthetic Examples section.

Methods by which some intermedistes IIT and [V, G° = Ar-X-Y-Z (Scheroe 1} may be
prepared are described below, and also illustrated in the Synthetic Examples section, In
Method E (Scheme 1I), a bromosrylamine VI, which may be commercially available or
casily prepared by oue skilled in the art, is reacted with a cycloalkenone V1T in the

presence of a Transition metal catalyst, for cxample a palladium(IT) catatyst such as
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bis(tripkenylphosphine}palladium(L} chiaride, in the presence of 2
bis{triphenylphosphinc) chelator, such as 1,2- bis(diphenylphosphino)ethane (OPPE),

1, 1I’-hia(diphenylphosphino)ferrocens (DI'PEF) and 1,3-bis(diphenylphiosphine)propans
(DPPP), preferably DPPP, and a base, preferably sodion bicarbonate, in a suitable
solvent, preferably DMF at a temperatare of about 150 °C to provide VIIL. VI may then
he used {as V) in Mcthed B {Schete I), or sonverted to isocyanate EX by reaction with
phosgeng or a phosgene equivalent in the presence of a base, such as sedium bicarbenate
in & guitahle solvent such as dichloromethane, at a temperature of about 0 °C, and used
(as I11) in Method A. The resulling product X may be medificd further by methods

known by onc skilled in the art to obtain the desired compound of formula L

In Method F, bromide X[ is reacted with a strong base, such as #~butyl lithivm, ina
suitable solvent, such as THE, with {ributyitin chloride at # temperature of about -50 °C
10 100 “C, preferably about —78 °C to give XI1. X111s then reacted with VI in a suitable
solvent, such as THE or | 4-dicxans, in the presence of & transition metal catalyst,
preferably tetrakis(hiphenylphosphine)palladivm(0), at a teraperature of about 50 °C to
150 “C, preferably aboul 100 °C and in a sealed tube, providiag X1 XTI may then be
used (as 1V} in Method B or C (Scheme T), or converted to the corresponding isocyanate
as described in Method E, and used (as I in Method A.

Scheme 11
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9 Pd(Ph,);Cly o]
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H;NXBr + - i
), NaHCO, HN.
" DMF X n
1500
Vi Vi VIt
n=1-4
Methed B or C
9]
phosgene Q
H,Cly Method A
vl ——-—» . H_A.
aqNaHCO; oy | G ‘W’ X In
0°C X b 0
X x
Method F
1. t-Buli vl
BrX-G, BuSn-X-G, —— HyMNAr,-X-G,
d{PPh.
Xl 2_BuSnCl Xit Pd(PPhy), X1l
Gy=Y-Zor
a precursor

Methods by which ¥ and 7. moay he joined to X are known in the arl, and two are
jitusirated in Scheme 11T As illusirated by Method G, i one desires a product in which Y

5 inchudes an amino nitrogen bonded to X, an X containing a ketone may be reacted with a
Y-Z ¢containing 4 teyminal primsary or secondary amine under reductive amination
congditions. For cxample, ketone X is combined with a primary or sccondary amine, in a
suitable solvent such as T11V. An geid, such as acetic acid, is added, followed by o
suitable reducing ageni, prefezably sodium cyanoborchydride or sedium

10 ({triscetoxy)borohydride, to provide the desired product X1V,
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Method F illustrates a procedure for obtaining a methylens group for Y und u primary or

secondary amine for Z.  An X group bearing an aldekyde and a halogen, preferably

bromine (XV), may be reacted with 2 pmary or secondary amive under reductive

amination conditions as described in Method G to pravide XVI. This intermediate may
then be used as dascribed for XI in Method I

Scheme 1T
Method G
o}
G’H\H/H“Ar hn
w]
X
n=1-4
Method H
Br-X-CHO

XV

RNHR'

reductive
amination

RNHR'
[

raductive
amination

N(R)R'
l
G’H\H/H‘Ar e
o]
XV
-N{RIR' = -Y-Z
n=1-4

Br-X-CH,-N(R)R'

XV

-CHN{RIR' = -Y-2Z

The synthesis of additional intermediates corresponding to TV and 'V may be

accnmplished by metheds similar to those described in the lterature or known to those

skilled in the art. Some of these methods arc caemplified in the synthetic examples

below,
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- EXAMPLE

Intermediates [a (G-NHp, Scheme 1) inay be commercially avaiable or prepared by
metheds known to those skilled in the art, Examples 1-3 provide representative

5 procedures by which these inlermediates may be synthesized.

EXAMPLE 1

10 S-ter-Butyl-2-methuxy-3-nitroaniline:

fuming HNO,
—_——

HOAC oN NO,
OMe OMe
Na,S.9H,0
sal. Aliquat 336 ON NH,
Me
1

15 [uming nitic acid {130 mL) wag placed in a round bettom (lask. A sclution of 4-reré-
butylanisole (16.4 g, 0.1 mol) in acctic acid (15 mI') was placsd in an addition fannel and
added dropwise to the flask. The flask wus intermittently immersed in a water bath to
nwintain the teroperature below 49°C thronghout 1he addition. Onee the addition wus
completz, the reaction mixture was heated fo #9°C, and maintained at fhat temperature for

20 2 h. The reaction mixture was cooled to ambient temperature, and then poured onto an

5l
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iec/water mixture. A white solid soon tormed, and the mixiure was stirned for 30 min.
The solid was isolated by vacuum filtration, and the filter cake was washed with water.
The solid was dried on the filter. Recrystallization from het 2-propanc! provided S-rars-
butyl-2-methoxy-1,3-dinitrohenzene as white crystals (18.9 g, 75%).

To a suspension of 5-fert-butyl-2-methoxy-1,3-dinitcobenzene {102 g, 0.04 mol) in
EiDAc (150 mL) was added in a single portion a selution of sodium sulfide nonahydrate
(19.2 g, 0.08 mol) in water {200 mL). Aliquat® 336 (0.8 g, 5 mole %} was added in a
single portion, and the (wo-phase mixre was brought to a reflux. All solids dissolved,
and the mixture became red/orown. After shout 3 h, TLC (3:1 hexanes:FuOAL) revealed
almest complete loss of startwg material. The minture was filteysd warm through 2 pad of
diatomaccous carth to remiove insolubles, and the filter vake was washed with fresh
EtQAc, The clarified two-phase mixture was separated, and the organic layer was washed
with sodium carbonate solulion, followed by water and then saturated sodium chloride
solutton. After dryipg over mapgnesinm sulfatc, the solution was concenfrated under
veduced pressure to a (hick, dark oil. This oil was extracted three times with refluxing
hexanes, leaving behind a dark residue, The orange extract deposited some more dark oil,
trom which the warm supemnatant wus decunted. The resulting orange sclution was
heated back o reflux, and {reated with bhoth activated charcoal and distomaceous carth.
The solution was filtered hot, and the filter cake washed with hot hexanes. Re-heating the
orange filtrate resulied in a clear solution, Quickly cooling the solution in an ice/aceione
bath and scratching the Hask with a glass rod resulted in the deposition of an
nrange/yetlow precipitate. The suspansion was allowed o coul for | k, amd thea fiticred.
The filler cake was washed with a small portion of cold hexanes, and then dried on the

filter, providing the tifle compound as a yellow/orunge puwder (2.6 ¢, 30%).

EXAMPLE 2

S-tert-Butyl-2-methoxy-3-methylearbamoylaniline:
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NH,HCC,
Moot j\ Po-G cat

0eC o N MO,  EtOH

HN NG, foRT | = 50 oC
OMe OMe
0
N W
H Me

5-teri-Butyl-2-mcthoxy-3-nitroaniline (Example 1) (300 mg, 1.32 mmol) was dissolved

5 in 1.0 mL anhydrous p)ﬁ'idinc and cooled to 0 "C under incrt atmosphere. Mcthyl
chlorofarmete (97 microl, 1.26 mmol} was then ndded in one portion via syringe. The
mixture was lefi fo stir and slowly, warm to rovm temperature overnight, then yuenched
with water {5 ml.). The product was extracted with ether (3 x 3 mi.) and dried over
Na;80,. The crude solution was filtered and the volatiles removed in vecuo. Puritication

te by column chromatography on Si02 using 10-30 % EtOAc in hexanes as eluent atforded
225 my of the desired nitro-carbamate {0.80 mmol, 63 % yield).

The above nitro-carbamate (225 my, 0.80 mmol) dissolved in § mI. FiOH was added o a
solution of 14 % palladium on carbon (225 mg) in 2 mL BtOH, Ammonivm formate (301
15 mg, 4.8 mmol) was added and the mixture was heated to 50 °C for 1 h. The mixture was
then cooled, filtered through a pad of diatomaceous earth, and the solvent removed i

vaciio providing 200 mg (0.78 mmol, 99 % yicld) of the tille compound.

53



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 |

(126)

WO N2/IM6H76 PCT/USDE L4t

The sume general procedure outlined above may be used to prepars other desired alkyl or
arv! carbarmoyl anilines by substituting the apprapriate alkyl or aryl chlorofonmate for

methyl chloreformate,
EXAMPLE 3

N-{3-amino-5-fert-bufyl-2-methoxyphenyl-2-morpholin-4-yl-2-oxo-acetamide:

B N
20 ey, {CICO), a J I:Dj

i 2
N NH, o P NJ\E,CII 2 equiv
o oo J

L
: -

PdiC

| - ? L:::? NH,“HGO | = i &:::T
O.N P ”/L\n/ _— - HgN/ = ﬂ)l\ﬂ/
0\ (o] ~ s}

3

Under a mitrogen purge, 5-tert-butyl-2-methoxy-3-nitroaniling (0.22 g, 0.001 mol)
dissolved in 10 mL THF was added dropwize fram an addition funnel into a solution of
oxalyl ehleride (1.7 mL, 0.02 mol) in 10 mL THY, The mild exotherm was controlied by
slow addition mte. After the addition was complste, the reaction mixture was stirred 16 h

al ambient tcmperaturc.

The THF and excess oxalyl chloride were removed under reduced pressure. Tolucne was
added to the residue and removed under reduced pressure two times to remove remaining,

traces of oxalyt chloride
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The resulting oil was disscived in 15 L THF under a nittogen purge. A solution of
morpholine (0.17 mE, 0.002 mol) in 15 mL THF was added dropwise trom an additivn
funnel, causing an exotherm and & previpitate of morpheline hydrochloride. After the
addition was complete, the suspension was allowed to stir 16 b at ambient temperalure,
The mixture was then hriefly broupht to reflux. The suspension was cooled to ambient,
and salids removed by filtration. The solid was washed with fresh THF, and then the
filtrate was concentrated /n voctio. The residue was partitioned between water and cther,
The aquecus layer was washed twice with [resh ether, and the combined ether layers
were washed with waler and then with satnrated NaCl solution. After drying over MgS0-
4, sulvenl was removed (o obtain the crude product as an oil. This material was purified
by use of medium pressure chromatography on silica gel, eluting with a gradient of erhyl
ucetale in hexanes to provide N-(5-tert-butyl-2-methoxy-3-nitro-phenyl)-2-morpholin4-

yl-2-oxo0-acetamide.

The above intermediate (.18 g, 0.0005 mole) was dissolved in 15 mf. CHCN under a
nitrogen purie. In a single porfion, emmonium formate {0.25 g, 0.004 molr) was added,
followed hy 10% pulladium on carbon (0.05 g, 10 mofe %). The resulting suspension was
heated to reflux for Lvo h. An aliquol indicated complete conrversion of starting maleral.
The reaction mixture was filtercd hot through a pud of distvmaceous earth, ‘The filter
cake was washed twice with hot CllaCN, Solvent was removed under reduced pressure
to obtain an amber oil. This was partitioned between waler and E1QAc. The aqueous
layer was washed twice with fresh EtOAc, and the combined organic layer was washed
first with water and then wilh saturated sodinm chloride solution, Afler drying over
MgS0,, solvent was removed under reduced pressure, The tesulting oil was puritied by
medium pressure chromatagraphy on silica gel clutiing with a gradient of 5 EtDA¢:95

hexanes geing o 30 EtOAc:70 hexanes) providing the title compound as a semi-solid,

The same reneral procedure ourlined shove may be used tu prepare olher desired oxo-
acetamide intermediates by substituting the appropriate amine for morpholine, As would
e known by one skilled in the art, one may use u sultable tertiary amine base such as

tricthylamine in place of excess amine being voupled.
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EXAMPLE 4
1-Amino-4-[5-(merpholin-4-ylmcthylfur-2-yl[naphthalen-1-yI§ urea:

HN

Yy o ()0 /E\y\v\] [

gt e ged Lo 2)BuEncl
AcOH, Na[HB{OAC),]

Br
ISCIPS e s

HN
{PAEPh 1

s

BugSn

‘['o 2 mixture of 3-bromo-2-furaldehyde (1.76 g) aud morpholine {1.00 ml) in 40 L
ayhydrous TIIF at room temperaturc was added acctic acid (0.60 mL) followed by
sodinm friacetoxyborohydride (3.28 g). The mixture was stirred at room temperature for
3 hoand then poured into a saturated solution of sodium bicarbonate (160 mL). After
slirring vigorously far § min the layers were separated and the aqueous layer was
extracted with EtGAc, The combined organic layers were washed with brine, drisd
(N&:80Qy), filtered and evaporated to dryness, Purification of the residue by flash
chromatography afforded 2.09 g (8.49 mmel, 84% yield) of 4-(5-bromao-2-
furylmethyl)morpholine.

The above intermediate (0,678 g, 2.76 mmol) was dissolved in 10 mL unhydrous THF
under inert gas atmosphere and the solution was cooled to at -78°C. s-Butyllithium (4.0
mL of a 1.7 M solution in pentane) was added dropwise and the solulion was stirred af -
T8EC far 30 min. Tributyltinchloride (0.60 mL, 0.72¢, 2.2 mmol) was added and the
solution was stirred for another 30 min a1 -78°C. pH7 Buffer (NalH;PO/Na,HP() sat.}
was added (10 mL) and the mixture wag warmed to reom temperature, The layers were

separated and the aqueous layer was extracted with EtQAc. The combined organic layers
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were washed with brine, dried (Na;80y), filtered and evaporated to dryness, Purification
of the residue by flash chromatography afforded 0.526 g (1,15 mxmol, 42% yield) of the

(ributylstannane interinediate,

The above inlermediate (0,399 g, 0.874 mmol) and 1-amino-4-bromonaphthalene (0.200
8, 0,501 mmol) were dissolved in 10 mL anhydrous 1 4-dioxane in a scalable tube under
inert pas atmosphere. The soluiion was degassed aud purged with nitregen (2x).
Tetrakis(triphenylphosphine)palladivm(0) (0.057, 0.049 mmol} was added and the
aolution was degassed and purged with nitrogen again (2%}, The fube was sealed and
heatcd to 100°C for 24 h. Afler cooling to room temperature the mixmre was diluted with
LtOAg, satirated aquecus potassium carbonate solution (10 m} was added and the
mixture was stirred for 1T at room temperature, "The mixture was filtered over
diatomaceous earth and the layers were separaied, The aqueous layer was extracted with
EiQOAe. The eombined organic layers were washed with brine, dried (Naa804), filtered an
evapotated fo dryness. Purification of the residue by flash chromiatography afforded
0.314 g of a yellow oil, which conlained the title compound alotig with tributyltin

bromide. This mixture is sujtable for use in Merthods A-D withouwt further purification.

LXAMPLE §
1-Asino-4-[3(morpholin-4-yl}phenyljnaphihalene:
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/©\ > - /@ i
2) BugSnCl
ar NH Br N

. FPNEL @

| o .

[PdiPPi)]

3-Dromoaniline (3.0 mL, 4.7 g, 28 mmiol), 2-bromoethylether (4.2 mL, 7.7 g, 33 mmol)
and diisopropylethylamine (15 mL, 11 g, 86 mmol) were dissolved in anhydrous DMF
{20 mL} under inert gas azmosphere and heated to 100°C for & h. ARer cooling 1o roomt
temnperatuze the mixture was poured inwo water (300 mL) and extracted with ExAc, The
combined organic layers were washed with brine, dried (Ka;80,), filtered and evaporated
o dryness, Purification of the residve by flash chromatography efforded 2.9 g (12 mmal,

43% yield) of 4-(2-bromophenylymorpholine,

4-(3-Bromophenylimurpholine (1.73 g, 7.13 mmol) was dissolved in anhydrous THF (30
mL} and cooled to -73°C. 1-Butyllithinm (10,0 mL ofa 1.7 M solution in pentane) was
added dropwise and the solution was stirred at -78 °C for 30 min. Tributyltinchloride
(1.80mL, 2.28 g, 7.00 mmol) was added and the solution was stirred for another 45 min
at—78 °C. pH 7 Buffer (NaHPO./MNa,HPO, sat.) was added (10 mL) and the mixtute was
warmed t room temperature. The layers were scparated and the aqueous layer was
extracted with ELOAc, The combined organic luyers were washed with brine, dried
(Na;S0y), filtered an cvaporated to dryness, Purification of the residue by flash
chromatography afforded 2.28 g {5.36 mmol, 77% vield) of the tribulylstannane
intermediate.
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The above intermediate (1,49 g, 3.51 mmol) and |-amino-4-bromonaphthalene (0.69 g,
3,11 mimol) were dissolved in 20 mL anhydrous 1,4-dioxane in a sealahle tube under inert
zas atmosphere. The solution was degased and purged with nitrogen (2x).
Tetrakis(triphenylphosphine)palladium(0) (0.21 g, 0.18 mmol) was added and the
solution was degassed and purged with nitrogen again {2x). The tube was sealed and
heated 10 100 *C for 17 h, After coeling to raom temperature the mixture was diluted
with EtOAe, saturated aqueons potassinm carbenate solution (L0 ml.) was added and the
mixtore was stirred for | b at room temperature, The mixoure was filtered over
diatomaceaus carth and the layers were eparated. The aqueous layer was extracted with
EtQAc, The combined organic iayers were washed with brine, dried {Na:SQx), filtered
and evaporated te dryness, Pyrification of the residue by flash chromatography afforded
0,363 g (1.19 mmol, 38%) of title compound.

EXAMPLE 6

5-(4-Amincnaphthalen-1-yl)-2-pyridin-3-ylmethylphenol:

38
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Boc-anhydride
NEt; toluene , H | o
100 °C o o) N/
- Sl —
O N 1) LBUQK
A +BuCH
reflux

2) TFA-DCM

To a tube containing a soluiion of 2.0 g of l-aminu-4-hromonaphthalene (9.0 mmol, 1
cquiv.) in 70 mL DMF were added 1.75 mL of 2-cyclobexen-1-onc (18.0 mmol, 2.0
cquiv.), 2.3 g of sodium bicarbonate (27,0 mmol, 3.0 equiv.) and 186 mg of ,3-bis-
(diphenylphosphino)propane {dppp, 0.45 mmol, 0.05 equiv.}. A streamn of dry nittogen
gas was bubbled through the mixture for 15 min, then 316 mg of bis-
(triphenylphosphine)palladium(TI) chloride (0.45 mmol, 0.05 equiv.) was added and the
tube was sealed. ‘The mix{ure was heated at 150 °C for & h, then conled to ambient
temperature, diluted with EtQAe (159 mL) und filiered through diatomaceous earth. The
mixture was washed with walgr, then brine. The arganic layer was dried (Mg80y),
Gltered and concenirated. The crude of] was purified hy column chromatography on $i0;

nsing 10 to 50% EiDAc in hexane mixtures a3 eluents to give 2.0 g of o thick liquid
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congisting of 3-(4-aminonaphihalen-1-yNeyclohex-2-enone and DMI (molar ratio 1:2

respectively, 5.22 mmol of naphthylamine, 58% of theoreticul yisld),

To a solution of 4.0 g of 3-(4-aminonaphihalen-1-yljcycloxex-2-enone : DMF (1: 3, 10.4
mmol, 1 equiv.) in 50 mL toluene was udded 2.72 g of di-ters-bulyl dicarbonale (12.5
mmol, 1.2 equiv.) and 1.5 mL tricthylamine (10.4 mmol, 1 equiv.). The mixture was
heated to 100 °C overnight, then cooled to ambient temperature. The teastion mistors
was washed with 0.1% asqueous HCI (2 X 50 mL}, waler, brine, drisd (Mg80,), filtered
and concentrated. The crude praduct precipitated and was washed with 16% GtOAc in
hexanc o afford, after filtration, 2.5 g of desired terr-butyl carbamare (7.4 mmol, 71% of

theargtical yield).

"T'a a sohwtion of 186 my ol the above /er-buty] carbamate (0.55 mmol, 1 equiv.) in 1.6
mL anhydrous ferd-butanol was added 52 uL. of pyridine-3-carboxaldehyde (0.55 minol, 1
equiv.y and 165 mL potassium ferr-butoxide solution (1.0 M, 1.32 mmol, 3 equiv.j. The
mixtyre was heated to reflux vvernight, then cooled. MeOH {3 mL) and HCI solution in
dioxane (4.0 M) were added until pH ~ 1, the reactien was then stined for 1.5 hat
ambient femperature. The mixture was then quenched with saturated NalTCO; aqueous
solution and cxtracted with BtOA (2 x 50 mL). The aqueous layer was treated with 4 N
NaCH agueous solution until pH ~12 and extracted 2 more times. The combined organic
cxtracts were washed with brine, dried {MgSQy), filtered and concentrated to afford a
mixture of crude products, including naphthylemine still profected as the carbamate. The
residue was lherefore laken up in dichloramethane (3 mL), treated with 2 il TFA and
left stirring over a weekend at ambient temperature. The mixture was quenched and
neutralized with saturated agueous NaHGC(h, extracted with dickloromethane (3 x 50
mL), dried (Mg80a) and filtered. The volatiles were reruuved iz vecuo and the crude
produet purified by volumn chromatogruphy on Si0z using 50 1o 100% EtDAc in hexane
eluent mixlures giving 35 mg (0.11 mmol, 20% of theoretical yicld) title compound.

EXAMPLE 7
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5-(4-Aminonaphthnlen-1-yl)-2-(tetrahydrefuran-3-ylniethyliphenol:

-
HCI
._ Dibal-H
THF-Tol
DCC NEt, (_? =78 ¢C F?*H
L CHZC\—
cat DMAP

Q,

) H g
(0]
o] o O o
S —= A
[8) N 1) +BUDK
| {-BUCH
H rafiux

2) TFA-DCM
RT

I—=
X

35 Toasclution of 3,16 g of tetralydro-3-tureic acid (27 mmol, 1 cquiv.) in 25 mL

anhydrous dichloromethane was added 7.85 g of dicyclohexylcarbodiimide (38 nmnol,
L4 equiv.) and 4.34 mL tricthylamine (32.6 mmol, 1.2 equiv.). N-methyl-
melhanolamine hydrochloride was then added, followed by 60 mg of DMAL (4-
dimethtylamino)pyridine. An cxothermic reaction ensued and a further 25 ml, of

10 dichloromcthane werc added. The mixture was stirred at ambient temperature overnight,
then filtered trough diatomaceous earth and concentrated. The residue was treated with
ethier and the white solid filtered off and removed, The solvent was removed from the
mother liquor and the residue purified by column chromatography on 8i0); using 15-25%
TtDAc in hexanes as eluent mixiures to provide the desired amide: as a colorless oil (55%

15 of theeretical yield) that siill contained 109 of dicyelohexy] urea, This was used without

further purification in the next reaction.

To a solution of 1.0 g of the above amide (6.23 mmol, 1 equiv.) in 60 mL anhydrous THE
al 78 °C was added 12.6 mL of 1.0 M DIBAL-H solution in toluene dropwise via

20 syringe (12.6 mmol, 2.0 equiv.). After stirring 30 min at —78 °C the reaction mixture was
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quenched with 50 mL MeOH and 50 mL water, The reaction mixture was transferred 1o 4
separatory funnel and 250 mL ether were added. 1 N HCL aqueous sohation was added
until all the solids had dissolved. The layers were separated and the agueous portion was
extracted further with 2 x 100 mL ether. The combined organics were washed with
saturated aqueous NaHCO; solution, then bring, dried over NagSQ,, filtered and
concentrated. The crude product was purified by chromatography on silica gel using 0-
5% MeOH in dichloromeihane ag eluent mixtures. The desired 3-fetrabydrofurcic
aldehivds was obtained as a very volatile, impure colorless oil (200 mg).

Ta a solusion of 200 mg of fers-butyl naphthy! carbamate (Example 6) (0.59 mmol, 1
equiv.}in 1.6 mL anhydrous fer-butanol was added 200 mg of 3-tetrahydrofuraic
aldehyde from above (excess) apd 1,78 mL polassium Zert-butoxide solution in fur-
butanol (1.0 M, 1,78 mmol, 3 equiv.), The mixture was heated to 40 °C overnight, then
caoled and qeenched with NH4Cl saturated agueous solution. The product was extracted
with a dichloromethane/M¢OH mixture (3 x 100 mL). The combined extracts were
washed with brine, dricd over MgSQ., and concentrated. 'H NMR analysis revealed that
only 10% of the enone was consumed, The residue (300 mg) was dissolved 4.0 ml.
dichloromethane and treated with 4 mL of a 1 : 1 mixjure dichlyromeihane : TFA, The
mixture was stirred for 1.5 h, then neudralized with saturated NaHCOs aqueous solution,
busified wilh 4 N NaOH selution and extracted with dichloromethanc / MeOH (3 x 100
ml). The combined organic extracts were washed with brine, dried (Mg80u} and filtered
and concenitated, The crude product was purified by column chromatography on silicu
gel using 10 to 50% EtJAc in hexane eluent mixtures to give the tille compound {33 g
0.1t mmol, 19% of theoretical yield).

EXAMPLE 8

d-[5-(4-Aminonaphthalen-1-y)pyridin-2-yloxy[butyronitrile:
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O N €zHOH, 10% FdiC O
T
8

To 2,5-dibromopyridine (500 mg, 2.1 rimol) and 3-cyano-1-propanol (270 mg, 3.1
mmol) in DMS0 (2 mL} was added 10 sodinm hexamethykdisilazide (2,1 mf., 2.1

mmol). The reaction was stired at Toom temperature overnight. EIOAc was added to the

or Br
i o NSHMDSITHF ﬁ
Ea D50 ¥ R

N Br

reaction and the mixture was washed with watcr {2 x 10mL). The EIOAe fraction was
dried ver anhydrous sedium sulfate and evaporated on a rolary evaporator, The crude
product was puritied by Jash column chromatography over sifica gel using

40U Et0Ac’hexanes to give 200 mg of 5-bromo-2-cyanopropyloxypyridine as a pele
vellow solid (39.3%).

‘T'o 1he above intermediate (100 mg, (.4 mmol) and CBZ-protected naphthylboronic acid
(prepared as deseribed for the Boe-analog Example 12) (200 mg, 0.62 mmol) in DME (4
mL) was added 2M sedium carbonate salution (2 mL). The solution was purged with
nitrogen for 10 min and to this was udded palladivim tetrakistriphenylphosphine (20 mg).
The reaction was heated at 50°C for 48 h and thew cooled to room temperature, BtOAcC
was added to the reaction and the mixlure was washed with water {2 x 10 mL). The
EtOAc fraction was dried over anlrydrous sodium sulfate, filtcred and concentrated. The
crude product was purilied by Nlash column chromatography over silica gel eluting with

40%1itOAcrhexanes to give 70 mg of the desired coupled intermediate (39%).
To the above coupled intermediate {70 mg, 0.16 mmeotl) in EtOH {5 mL) was added
cyclohcxene (263 mg, 3.2 mmot) and 10%Pd/C (20 mg). The reaction was heated under

nitrogen overnight and cooled to Toom temperature. The reaclion was filtered over

64

JP 2004-531571 A 2004.10.14



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 |

(137)

WO N2N968T6 PCTAISO2/ 1440

dialomaceous carth, washed with MeOH and concentrated, The crude product was
purified by flash column chromatography over silice gel eluting with 56%
EtDAcMexanes to give 15 mg of the title componnd (3194).

5
EXAMI'LE &
[5-(4-Aminunaphthalen-1-yD)pyridin-2-y1}-(tetrahydrothiopyran-4-yl) amize
dihydrochloride:
10
OH
NH, g
B
NHZOH LiAlH, \(::LB, i 1 =
TeoRe Il — T LA
57 EOH B S H
S
LOH
BochH: .

aH o

\ “KV< CD o i
H W A HG HCldigxane
DME, 24 Na,CO, Q
(PRh,1PAC, SFC

N
et

ZHCI

"To tetralydro-1,4-thiopyrons (2.0 g, 17.2 mmol) and hydroxylamine hydrochloride (2.0
15 g, 28.7 mmol) in EtOH {10 mL) was udded sodium acetate trihydrate (4.0 g, 294 mmal)

in 20 mLL water, The reaction was heated at reflux for 3 b, cooled to room temperature

and concentrated to 15 mL on a retary cvaperator, The residue was eonled in an ice-bath

and Glisred to give 2.0 g of the oxime product as a white sulid m.p. 80-83 'C (83.7%).
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To 2 dry flask containing TH¥ (20 mL) and 1M lithium sluminium hydride in diethyl
cther (19 mL) at room temperature, was added the oxime from above (500 mg, 3.82
mmol}. The teaction was heated at reflux for 3 h, caoled to room temperature and the
excess LAFT was quenched with iceAwater, Extraction with EIOAc and concenlration gave
340 mg (76%) of lhe desired 4-aminotetrahydrothiopyran.

To the aboye amine {170 mg, 1.4 mmol) in. dry pyridine {1 L) was added 2,5-
dibramepyridine (250 mg, 1.1 mmol) and the reaction was heated at 110-120 °C for 5
days. The reaction was extracled with BtOAc, washed with water, dvicd over anhydrons
sodium sulfate and concentrated to give the crude product. The crude product was
purified by flash column chromatography over silica gel using 30% EtOAc/hexanes as

eluent to give 100 mg of pure product {33.3%).

Tu the above intermediate (80 mg, 0.293 mmol) and BOC-prolecied naphthylboranic
acid (See Frample 12) (140 mg, 0.488 mmol) in DME (4 mL) was added 2 M sodium
carbonate (2 mL) and bis(tiphenylphosphine)palladiun chloride (15 mg). The reaction
was heared at 90 °C under nitrogen for 18 h and cooled to room temperature. The
reaction was extracied with BtQAc, washed with watcr, dred over anhydrous sodium
sulfate and concentrated fo give the crude product. The crude product was purified by
flash column chromatography over silica gel using 30% EtOAc/hexanes as eluent to give
11{t mg of the coupled intermediate {86.0%)

To the coupled intcrmediate (35 mg, 0.08 mmeT) in dioxane (1 mL) was added 4 M
FICYdioxane (0.6 mL). The reaclion was stirred at room temperature for 48 b, Addition
of dicthyl cther gave the prochuct as the hydrochloride szl which was filtered, giving 18
mg {55%) of the title compound.

EXAMPLE 10

|5-{(4- Aminonaphthalen-1-yDpyridin-2-ylj-{tetrahydropyran-4-yI} amine
dibydruechloride:

66

JP 2004-531571 A 2004.10.14



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

20

(139) JP 2004-531571 A 2004.10.14

WO N2/IM6H76 PCT/USDE L4t

oH
Boch ;«87.‘»}‘%‘
V4 7<3 _{o u{\j o

] Col

ﬁ g -

L WK, DM, 20 oo, i O e ke, o000
[PPighPCI, Q HaBHOACK

o~ = TFACH,C = \
M0 e O

10

To 2-amino-5-hromopyridine (256 mg, 1.44 mmof) und BOC-protected naphthylhoronic
acid (see Example 12) (688 mg, 2.4 mmol) in 5 mL DME was added 2 M sodium
carbonate €2.5 mL) and bis{triphenylphosphine)paliadium chloride (30 mg). The reaction
was heaiad at 90 °C under aitrogen for 18 h and conled to room temperature. The reaction
mixture was extracted with E¥0Ac, washed with waler, dried aver ankydrous sodiam
sulfate and concentrated, The residue was purified by flash celumn chromatography wver
silica pel eluting with 40% BtDAc/haoxancs to give 370 mg coupled inlermediale

(76.4%).

To the above intermediate (200 mmg, 0,597 mmol) and tefrahydropyranone (120 mg, 1.19
nunel} in dichlorogthane (5 mL) was added glacial acelic zeid (0.2 mL, 3.58 mmol) and
sodium triacetoxyborohydride (380 mg, 1.79 mmol). The reaction was stirred &t room
temperature for 48 h and then extracled with BtOAc, washed with water, dried over
anhydrous sedium sulfate and concentrated. ‘The residuc was purified by flash column
chromatography over silica gel using 50% EtOAc/hexanes as eluent to give 120 mg Boe-
protecied title componnd (48,0%).

The Boc-protectsd title compound was divsolved in dichlorometbane (3m1) and treated

wilh friflucroacetic acid (1 mL). The veaction was stivred for 3 h and concentrated, The

residue was dissolved in BiQAe (20 mlL), washad with sadiumn bicarbonate soluiion, dried

a7
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over anhydrous sodium sulfate coneentrated to give 90 mg of the title compound 17
(98.5%).

EXAMPLE 1!
5
[5-(4-Aminonaphthalen-1-yl)pyridin-2-yl]-(1 -methylpiperidin-4-yl) amine:
o ¢
g_ﬂ s o:O_ 04 =
N " 4 pn
Q Y e CH.Th, CHECOR Q fo HO\
Q NuBHIDAT] Q
TRAICH, LY, H,Nﬁﬂ
11
10

To a mixture of 5-{4-N-Bog-aminonaphiliypyridin-2-ylamine (Example 10) (110 mg,
33 mmol) and 1-methyl-4-piperidone {80 mg, 0.7 mmol} in dichlovocthane (5 mL) was
added glacial acetic acid (120 mg, 2,0 mmol) and sodium triacetoxyborohydride {220 mg,

15 1.03 mumoel). The reaction was stirrgd at room temperaturc for 96 h and then extracted
with BtOAc, washed with water, diled over anhydrous sodium sulfate and concentrated.
The residue was purificd by flash column chromatography over silica gel using
10%MeOH! CHzCly/0, 1%ATEA as elucnt ta give 60 ing of the N-Boc-derivative of the
title compound (42%).

The above intermediate was dissolved in dichlorumethane (3 mL} and treated with

taflworoacetic acid (1 mLY. The reaction was stitred for 2.5 h and then concentrated to

give 94 mg of the Litle compound {100%).
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EXAMPLE 12

4-[5-{Aminonaphthyl}pyridin-2-ylmethylJmorphaline:

ar Lo O

1.3 eq. p-Buli HOOTRT e

2. B(OMe), |
3, 5% HCl OO =
Br
A N,
oyt Tyt
o PA(PTh,),
o 2 M Nay©0;, OME

N,

&
O

N 4
=Z

o
=
HCI, dioxane

.
O e - O
*O@/N\” ey
12

To a stiered solution of N-Bog-1-amino-4-broino naphthalent (15,5 mmoel) in anhydrous
TIIE (40 mL) at-78 “C was added n-Buli (47 mmol). The resultant yellow-green
solution was stirred at =78 “C for two h then was transferred (v a solution of

trimethylborate (3.64 grams, 54.2 mmol) in anhydrous ‘TEF (25 mL) at—42 °C. The
reaction was allowed Lo warm w0 room temperature overnight as the bath warmed. After
stirring for 16 h, 3% aqueons HCL was added (25 ml) and the mixture was stirod for 15
min. The aqueous layer was saturated with NaCl and the layers were separated. 1he
aqueous portion was extracted with diethy] ether (3 x 60 mL) snd the combined organics
were extracted with 0.5 M NaOH (6 x 30 mL). The combined hasic extracts were
acidified to ~pH 2 with 3 M HC1 (~30 mL) and the suspension was extracied with diethy!
ether (3 x 100 mL). The combined cthereal extructs were dried (Mg804), filtered and the
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salvent was removed to aftord the boronic acid a5 u beige solid (2,3 g) which was used

witheut further purification.

This boronic acid {0.70 mmol) and 5-brome-2-(morpholin-4-yimethylpyridine (0.70
mmol) were dissolved in & biphasie muxture of dimethoxyethane (2 mL) and 2 M ag.
NarC03 (1 mL). The reaction was purged with a stream of N3 for 15 min, the Pd
catalyst was added, and the mixture was heated at 85 OC for 16 h. The reaction was
cooled fo room temperatre and was pastitioned between water {10 mL} und LtOAc (75
ml). The layers were separated and the organic portion was washed with brine (20 mt),
dried (MgS04), filtered and the solvent was removed to afford s brown salid. Column
chromatography afforded the product as a beige solid.

This material (0.50 mmol) was dissolved in 2 mb anhydrons dicxane aid FCLwas added

(2.5 mmol), The solution was stitred at roem iemperatare for 16 b, To the resultant

suspension was added diethyl cther (5 m.) and the mixture was chilled to 0 °C.
Neutralization wath ag, NaOH and filtration afforded the title compound as a light brown
solid (100 mg).

The following are representative examples of methods in Scheme I for preparing
compounds of formulal

CXAMPLE 13

1-|4-(6-Marphelin-d-ylmethyl-pyridie-3-yD-aaphthalen-1-y1l-3-[S-fere-butyl-3-(2-
methuxyethylearbamoyl)-2-methoxyphenyl]-urea;

7
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5-tert-Butyl-2-methoxy-3-nitroanilinc (Example 1) {1.20 g, 5.3 mmol, 1 equiv.} was
5 dissolved in 100 1. anhydrous dichloromethane. An equal volume of a satucated,
pqueans NaHCO, soluiion was added and the mixture was cooled to 0 °C, while
vigorously stirring. Afier 20 min stiring was stopped, and a sclution of phoesgene (~2 M
in toluene, 10.6 mL, 21.3 mmol, 4 equiv.} was added in one poriicn via syringe to the
organic layer. Stirring was resumed and afier 30 min at 0 "C, the mixture was ransferced
10 to a scparatory funnel, The aqueous layer was separated and extracted once with

dichloromethane (50 mL), The combined organics were dried over Nag30., the solution

JP 2004-531571 A 2004.10.14
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was filtsred and the yolatiles removed in vaceo. The corresponding isacyanate was

obtained and was used in the next stcp without purification.

The next steps were run on a parallel synthesizer, using fhe above isocyanale and a
variely of commercially available alcohels. The sequence of steps is exemplificd for the
derivative resulting from reaction with 2-methoxyelhanol, The sequence described may

alse be run in a non-paralle] fashion in conventional glassware,

2-Methoxyethanol (79 ul, 1.0 mmel, 1.2 equiv.) in 2.0 mL anh, THY was trealed with a
solution of the zbove isocyanate (0.833 minol, 1 equiv.) in THF and the mixture was
stirred under nitrogen overight. The solvent was then removed in vacue and ibe product
was purified by flash chromatography on 8i0; eluting with 0-23% EtOAc in hexanes. 5-
tert-Butyl-2-methoxy-3-(2-methoxycthylearbamoy)-1-nitrobenzene was thus obtained
(90 mg, 0.28 mmol, 33% yield).

The above nitrobenzene {90 mg, 0.28 mmol, 1 equiv.) was dissolved in 5 mL shsoluls
EtOH and placed in a 10 mT. reaction vessel. Ammonium formate (104 my, 1,64 mmol, 6
equiv.} and palladium-on-carbon (10 %, 90 mg) were added and the mixture was heated
1o 50 °C ynder nitrogen. Heating ard stirring were continied for 1 h, then allowed to cool
and the reaction was filtered. The reaction vessel was rinsed with 3 x 2 mL MeOH.
Supernatant and washings were combined i 2 vial and the selvems were removed in o
vacuun cewrifiuge oven. The comresponding aniline was thus obtained (82 my, 0.28

romal, 100% yield) end was used without purification.

4-)5-(4-Aminonaphthylpynidin-2-ylmethyJmorpholine {Example 12) (788 mg, 2.46
nmol, | equiv.) in 8 mL anh, TITF af 0 °C was treatcd with 2,2 2-lrichloroethy!
chloroformate {0.36 ml, 2.5% mmol, 1.05 equiv.) and the mixture was stirred and
allowed to slowly warm to room temperature overnight, The miixture was then quenched
swith saturated aqueous NaHCO: and the product extracted with BtOAc (3 x S0 mlL). The
combined organic extracts were washed with water, then brine. They were then dried

(Mg80y), filtered, and the solvents were removed in vacuo. The trichlorocthyl carbamate
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wag thus obtained as a Fight pink solid {1.24 g, 2.50 mmol, guant. yleld) and was nsed

withoul purification.

The trichioroethyl carbamate (147 mg, 6.28 mmol, 1 equiv.) and diisopropylethylamine
{0.14 mL, 0.78 mmol, 2.8 equiv.) were added to the aniline intermediate from above (82
mg, 0.28 mmol, 1 equiv.) i 1.0 mlank. DMS0. The mixture was stitred and heated o
75°C overnight. The mixture was then cooled, filtered and the reaction vessel rinsed wilh
EBiOAg, Volatiles were remaved in a vacuum centrifuge oven overnight and the residue
wag purified using an automated preparative reverse-phase HPLC system. The title

compound was cbtained in =97 % purity {47 mg, 26 % yicld).

EXAMPLE 14

(5-tert-Butyl-2-methoxy-3-[3-{4-(6-morpholin-4-ylmethyl-pyridin-3-yl)-naphthalen-
L-yl]-ureido}-phenyl)-carbamic acld 2-morpholin-4-yl-ethyl ester
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5-ters-Buiyl-2-methoxy-3-nitroaniline {Cxumple 1) (1.2 g, 5.3 mmol, | equiv.) was
dissolved in 100 mL methylene chloride and 100 mL of a suturated solulion of NaHCOs
was added. The mixture was cooled in an icc bath, and wilhout stirring the mixture,
phosgene (~2 M in toluene, 10.6 i, 21.3 mmol, 4.0 squiv.) was added via ayringe in one
portion to the organic layer. The reaction mixture was vigorously stirred for 30 min at 0

°C, then it was transferred fo a separatery funnel, and the orgenic layer was collecled and

JP 2004-531571
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dried over Na;S0s. The solution of isocyanaic was concentrated in vacie and used as is

in the next step.

4-{2-Hydroxyethyl}-morpholine (0.120 L, 1.0 nmmol, 1.2 equiv.} dissolved in 2.0 mL
avhydrons THF was added to a solution of the above isocyanate (0.833 mmol, 1 cquiv.)
in 1.0 mL THF and the mixture was stirred at room temperature overnight. 'The solvent
was then ramoved in vacuo and the residue purified by column chromatugraphy on Si0;
nsing 0-25 % BtCQrAc in hexanes eluent mixtures providing the desived nitrophenyl
carbamate (250 mg, 0.656 mmol, 78 % yield).

The above carbamate (250 mg, 0,656 mmeol, 1 cquiv.) was dissolved in 5 ml absolte
ErOI1 and transferred €a a 10 mL reaction vessel. Ammoniunr fuomale (248 g, 6 cquiv.)
and palladinm-on-carbon (10% w/iw, 250 mg) were added und the mixtire was heated to
50 under inert atmosphere. Afler one h heating was stopped and the vessel was
allowed to conl. The mixture was filtered, the supernatant being colleeted in a vial. The
reaction vessel was rinsed 3 times with 2 mL MeOH, the washings being collected in the
vial. The vial was placed in 2 vacuum centrifuge oven (o remove the solvent. The
resulting anilinc (218 my, 95% yield) was used in the subsequent step without

purification.

The above aniline (115 myg, 0.326 mmol, I equiv.) was placed ina 1¢ mL reaction vessel
and was dissolved in 0,75 mL anhydrous DMSQO. The trichloroethy] carhamaie
hydrochloride intermediate (173 mg, 0.326 mmol, | equiv.} and diisopropylethylantine
(0.160 mL, 0.913 mmol, 2.8 equiv.) were added. DMSO (0.25 mL) was nsed to wash
dewn all reagents and ensure proper mixing. The reaction vessel was heated at 75 °C for
6 b, then cooked to room temperature. Using 2 little EtQAc, the contents of the reaction
vessel were then transferred 1o a vial and placed in a vacuumn centrifuge oven to remove

all solvents, The title compound (53 mg) was oblained pure after preparative TTPLC.
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EXAMPLE 13

(5-ter i-Buiyl-2-methoxy-3-{3-[4-{6-merpholin-d-ylmethyl-pyridin-3-yl-naphthalen-

1-yl]-ureido}-phemyl)-carbamic acid isopropyl ester

cl,c0o OH
™ ON
CH,Cl;

THF
aq. NaHGOa
Pd-C
R LI
—_— S
ON N0 con M NTTo
/0 H 60 9C /O H
= N
Cl { Cl T ‘N 6]
O
Y
H
DIPEA
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60 °C
T N
Y
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S-feri-Butyl-2-methoxy-3-nitroaniline (Cxample 1) (1.2 g, 5.3 mmol, I equiv.) was
dissolved in 100 mL methylene chloride and 100 ml. of a saturated snhition of NallCO;
was added. The mixture was cooled in an ice bath, and without stirming the mixiure,
phosgene (~2 M in lolyene, 10.6 ml, 21,3 mmol, 4.0 equiv.) was added via syringe m one
portion to the organic layer. The reaction mixture was vigorously stired for 30 min at 0
°C, then it was transferred to a separatory funnel, and the organic layer was collceted and
dried over Nag804. The solution of isocyanate was concenirated /i vacue and used as is

in the next step.

Isopropyl alcohol (0,077 ml., 1.0 mmol, 1.2 cquiv.) dissolved in 2.0 mL anhydrous THE
wag added to a solution of the above isocyanate (0.833 mmol, 1 equiv.) in 1.0 mL TIIT
and the mixtare was stirred at room temperaturc overnight. The solvent was then
removed in vacuo and tlie residue purified by column chromalography on 8i0- using 0-
15 % EtOAc in hexanes ¢luent mixtures providing the desired nitrophenyl carbamate
(220 mg, 0.710 mmol, 85 % yield).

The above curbamate (220 mg, 0.710 mmol, 1 eyulv.) was dissolved o 5 mL absolute
EtOH and franslerred o a 10 ml reaction vesscl. Ammonium [efmate (269 mg, G oquiv.)
and palladium-on-carbon (10% w/w, 220 mg) were added and the mixture was heated to
50 "C under inert almosphere, After one h heating was stopped and the vesscl was
allowed o coul. The mixture was filered, the supernatant being collected in a vial. The
reaction vesgel was rinsed 3 times with 2 mL McOH, the washings being collected in the
vial. The vial was placed in a vacuum centrifuge oven to remove the solvent, The
resulting aniline {189 mg, $5% yield) wus used in the subsequent step without

purification.

The above aniline (82 mg, £.343 mmal, 1.2 cquiv.) was placed in 2 10 mL reaction vessel
and was dissolved in 0,75 mL anhydrous DMSO. The trichioroethyl carbamate
hydrochloride intermediate (150 mg, 0.285 mmol, | equiv.) and dilsopropylethylamine
{0.135 mL, 0.798 mmol, 2.8 equiv.} were added. DMSO0 (0,25 mL} was used to wash
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down al) reagents and ensure proper mixing. The reaction vessel was heated at 75 °C for
6 h, (then cooled 1o room temperatore. Using a little EtOAc, the contenis of the reaction
vesscl were then transferred to a vial and placed in a vacuom centrifuge oven to remove

all solvents. The title compound (29 imng) was obtained pure after preparative HPLC.

EXAMPLE 16

(3-tert-Butyl-2-methoxy-3-{3-[4-(6-morpholin-4-yimethyl-pyridin-3-yl-naphthalen~

1-yl}-ureida}-phenyl)-carbamic acid methyl cster

= N il N"\‘L
R IN @ CcLCco = E\l K/

o
H

4-15-¢ Aminunapli iy Dpyridin-2-ylmetyllmorpholine (Example 12) (223,7 my, .70
mimol, 1 equiv.} was dissoived in 30 mL dichloromethane ond stimed with a saturaled
nquecus suhution of NaHCO; while conling to  °C for 20 min. Stirring was stopped and
phosgene (~2.0 M in tolune, 1.4 ml.. 2.8 mumoi, 4.0 equiv.) was udded to the organic
layer in onc portion via syringe. Stirring was resumed, vigorously, for 20 min. The
mixture was then transferred to a separatory funnel and the organic layer was collccted,
dlried {MNap3C4) and filtered. Most of the solvents {excapt toluene) were then removed i

vaepo to affurd 2 dark yellow solutivn that was used without purification in the nexl step.
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Ta the naphthyl-isovyanate solution from above was added the 5-fert-butyl-2-methoxy-3-
methyleacbamoylaniline {200 mg, £.79 mmol, 1.1 cquiv.) in 5.0 mL anhydrous TIIE,
ander inert atmosphere. The mixture was lefl stirring overnight, then the solvent was
removed in vacuo. The crude product was purified by column chrematography en 5i0- to
afford 304 mg of a foam {72 % yield). This purified material was r¢erystatlized from
ether/CH5CN mixtures to afford a white solid, which was dried under high vacuum at 60
°C until no ether was present by 'H MR, providing 179 mg title compound, mp 192-193
°C.

EXAM] 1

N-(5-terr-Butyl-2-methoxy-3-£3-[4-(6-morphalin-4-yimethyl-pyridin-3-y1)-
waphthnlen-1-yl] -ureido}-phenyl)-2-morphofin-4-yl-2-oxn-acetumide

i
‘/\ N C 0,CONakuns
o
J i CHTLNAHTD,
| = 0C20mn

THF/RTHER

Y

mﬁp
DS
t,uﬁ,(ﬁ/

9A®'

Sl i
t"”\g’“u’ I u)k‘ﬂ’ﬂ

4-[5-(AminonaphthyDipyridin-2-yimethyl jmorpholine (Fxampls 123 (0.1 g, 0.0003 mol)
was dissolved in methylene chloride {10 mL}, aud the solution was cocled to -5 °C inan

jcefacetone buth under 4 nitrogen purge. A sulurated sodivm bicarbonate solation (10

7%
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mL}) was added in a single portion. Phosgene (0.5 mL of a 20% solution in toluene) was
added to an addition funncl, along with 3 mL of methylene chloride, This solution was
added dropwise 1o the rapidly stirring two-phase reaction mixture over 15 min, causing a
slight exotherm and u yellow color. Stirring was continued another 30 min, whereupon
the lower organic phase was separated. The aqueous layer wus washed twice with fresh
portions of methylcne chloride, and the combined organic layer was dried with
magnesiom sulfate, Volatiles were removed /s veene (maintaining the bath temperature
below 35 °C). 1o provide a solution of the isocyanate in toluene. N-(3-arnino-3-reri-butyl-
Z-methoxy-phenyl)-2-morphelin-4-yl-2-oxo-acetamide (Example 3) (0.1 g, ¢.0003 mol)
was dissolved in T1IF (10 mL). The isocyanate/loluene solution [rom above was placed
in ag addition funvel, along with 5 mL THF, Under a nitrogen purge, this solution was
added dropwise 1o the reaction mixture. The reaction was stirred 18 h at ambient
temperature. Volutiles were removed in vacuo and the residue was partitioned between
water and TtOAe. The aqueous layer was washed Lvice with fresh FtOAe, and the
combined organic luyer was washed with saturated sodium chloride, and then dried pver
magnesium sulfate. Solvent was removed ir vacuo, and the residue was purified by
chromatography (silica gel colummn, clution with a gradient of McOH in methylenc
chleride). Appropriate fractions were combined, and solvent was removed in vacuo to

provide the Hide cempuund,

ASSESSMENT OF BIOLOGICAL PROPERTIES

Inhibition of TNF Production in THP Cells

The inhibitien of cytokine production ¢an be observed by measuring inhibition of TNFo
i lipapolysaccharide stimulated 'LHP cells (for example, see W. Prichett er al., 1993, /.
Siftammarion, 45,97 All cells and reagents were diluted in RPMI 1644 with phenol red
and L-ghitamine, supplemented with additional L-ghitamine (total: 4 mM), penicillin and
streptosyein (50 unitsinl cach) and feial bovine serum (FBS, 3%) (GIBCQ, all cone.

8
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final). Assay was performed under sterile conditions; only test compound prepatation was
nonsterile. [nitial stock solutions were made in DMSO foRowed by dilution inlo RPMI
1640 2-fold highcr than the desircd final assay concentration. Confluent THIM! eells
{2x10° cellg/ml, final cone.; American Type Culture Company, Rockville, MD) werc
added 1o 96 well polypropylene round bottomed culture plates {Costar 3790; sterile)
containing 125 pl test compound (2 fold concentrated) or TYMSO vehicle (controls,
blanks). DMSO concenliution did not exceed (.2% final. Cell mixmre was allowed to
preincubate Lor 30 min, 37°C, 5% €O, prior to stimulation with lipepolysaccharide (LP'S;
1 ug/ml final; Siga 1.-2630, from E.coli serolype 0111.B4; stored as 1 mg/ml stock in
endoluxin screened distilled Hz0O at -80°C). Blanks (unstimulated) received [LO velticle;
final incubation volume was 250 pl. Ovemnighl incubation (18 - 24 hr) proceeded as
described above. Assay was terminaled by centrifuging plates 5 min, room temperature,
1600 rpm {400 x g); supemnatunis were transferred to clesn 96 well plates and stored -
£0°C until analyzed for human TNFo by a commercially availuble CLISA kit (Biasource
HICHC3G15, Camarillo, CA). Data was analyzed by non-linear regression (Hill equation)
to generate a dose response curve using SAS Software System (SAS instinute, Inc,, Cary,
XU0). The caloulated IGsp value is the concentration of the test compound that cansed a

50% deereasc in the maximul TNFu production.

Preferred compounds including those from the synthetic examples ahove were evaluated
and had ICsp < 10 uM 1 ilis assay,

Inhibition of ather cylakines

Ly similar methods using peripheral blood monoceytic cells, appropriate stinuli, and
commercially zvailable ELISA kits for other method of deteotion such as
radioimmunoassay), for a particular cylokine, inhibition of TL-1, GG M -CSF, iL-6 and
JL.-§ ¢an be demonsirated (for example, see J.C. Lee ef 4l , 1988, Fut. S
Inmunopharmacol.. 10, 835).
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‘What is Claimed is:

1. A compound of the formula (I):

whetrein:

Eis
is 2 group chosen trom -O-, -WH- and -8-;

Gis:
phenyl, naphthyl, benzocyelobutanyl, dilydronaphthyl, retrahydronaphtliyl,
benzocycloheptanyl, benzocyclohepienyl, indanyl, indenyl;

pyridinyl, pyridonyl, quinolinyl, diydroquinclinyl, tetrahydroquinoyl, isaquinolinyl,
tetrehydroisoquinoyl, pyridazinyl, pyrimidiny], pyrazinyl, benzimidazolyl, benzthiazolyl,
henzooxazolyl, benzofuranyl, benzothiophenyl, benzpyrazolyl, dihydrobenzofuranyl,
dibenzofuranyl, dihydrobenzothiophenyl, benzooxazolonyl, benzo[ 1 ,4]oxazin-3-onyl,
benzodioxalyl, benze[1,3]dioxol-2-onyl, benzofuran-3-unyl, tefruhydrobenzopyranyl,
indolyl, 2,3-dihydro-1H-indoly], indoliny, indolonyl, indolinonyl, phthalimidyl,
chromoyl;

oxetanyl, pyrrolidinyl, tetrahydrofuranyl, tetrabydrothiophenyl, piperidinyt, piperazinyl,
murpholino, tetrabydropyranyl, dioxanyl, tetramethylene sulfonyl, tetramethylene
sulfoxidyl, exazolinyl, 3,4-dihydro-2H-benzo[ 1,4 ]oxazlnyl, thincolinyl, imidazolinyl,
tertrahydropyridinyl, homopiperidinyl, pyrrolinyd, tetrabydropyrimidingd,
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decabydroquinolinyl, decahydroisequinolinyl, thiomorpholine, thiazolidiayl,
ditydrooxarinyl, dihydropyranyl, oxocanyl, heptacanyl, thioxanyl or dithianyl;

wherein G is substituted hy ane Raand further substituted by one or more Ry or Ra;

Aris
phenyl, naphthyl, quinolinyl, isoquinolinyl, tetrahydronaphthyl, tetraliydroguinoliny!,
tetrahydroisoquinoliny, benzimidazolyl, benzofuranyl, dihydrobenzofuranyl, indeliny,
benzothianyl, dihvdrobenzothienyl, indanyl, indenyl or indolyl cach heing eptionally
substituted by one or more Ry or Rg;

Xis:
a Cs-g cycloalky] or cycloalkenyl optionally substituted with one to two oXo groups ot anc
to three Cpqnikyl, Ci . nlkoxy or Ci 4 alkylamin chaing each heing branched or

unbranched;

aryl, furanyl, thienyl, pyrelyl, pyrazolyl, imidazolyl, pyvidinyl, pyrimidinyl, pyridinonyl,
dihydropyridinonyl, maleimidyl, dihydromaleimidyl, piperdinyl, benzimidazole, 3H-
imidazo[4,5-b]pyridineg, piperazing!, pyridazingl or pyrazinyl; each being optionally
independently substitoted with one to three ) 4alkyl, C\_salkoxy, hydroxy, nitrile, amino,
mane- or di-(Cy.; alkyl)amino, mono- or di+(C) 3 alkylamino)carbonyl, NH2C(0), Ciq
alkyl-5{(F}m or halegen;

Yis
a band or'a 'y raturated or unsatarated branched or unbranched carbon chain, wherein
one or more C atoms are optienally replaced by O, N, ot S{0)x ; and wherein Y 15
optionally partially or fully halogenated and optionally independently substituted with
one to two oxo groups, nitrils, amino, imine, phenyl or one or mare .4 alkyl optionally

substituted by one or moere halogen afoms,
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Zis:
aryl, heteroary] selected trom pyridiny!, piperazinyl, pyrimidinyl, pyridazinyl, pyrazinyl,
imidazolyl, pyracolyl, triazolyl, tetrazolyl, furanyl, thienyl and pyranyi, heterocyele
seleeted frum tetrabydropyrimidonyl, cyclohexanenyl, cyelohexanolyl, 2-oxa- or 2-thia-
S-aza-hivyclof2.2. | Theptany], pentamethylene sulfidyl, pentametizylene sulfoxidyl,
peiitaniethylena sulfonyl, tetramethylene sulfidyl, tetramethylene sulfoxidyl or
tetramethylenc sulfonyl, tetrahydropyranyl, tetrahydrefuranyl, 1,3-dioxolanonyl, 1,3-
dioxanonyl, 1,4-dioxanyl, morpholine, thicmorpholing, thismorpheline sulfoxidyl,
thiomorpholine svlfonyl, piperidinyl, piperidinonyl, pyrralidinyl and dioxolanyl,
each of the aforementioned Z are optionally substiteted with one to three halogen, ..
alkyl, Cyg2lkoxy, Ci; alkoxy-C:.3 alkyl, Cy.¢ alkoxycarbonyl, aroyl, Ciaacyl, oxo,
hydroxy, pyridiny1-Cy.y alkyl, imidazolyl-Cy.3 alkyl, wetrahydrofuranyl-C 1 alkyl, nitrile-
Cyzalkyl, nitrile, carboxy, phenyl wherein the phenyl ring is optionally substitated with
one t¢ two halogen, Cig alkoxy, hydroxy or moae- or di-(Cy.; alkyljamizo, Ci.g alkyl-
S(Om, or phenyl-8(0), wherein the phenyl ring is optionully substituied with one to two
halogen, () 4 alkoxy, hydroxy, halogen or mono- or di-(C..; alkyDamino;
or Z is optionally substituted with one to three amino or amino-Cy.; alkyl wherein the N
atom {s optionally independently mano- or di-substituted by aminoC).galkyl, Craalkyl,
ary1Cyaalkyl, Cps alkoxyCy.; alkyl, Ci-salkoxy, aroyl, Craacyl, Craulkyl-S{Qy- of
arylCy.aalkyl-S{O)- each of the aforementivned alkyl und aryl allached io the amino
gronp is optionally substituted with one to twe halogen, ). alkyl or (05 alkoxy;
or Z is optionally substituted with onc 1o three aryl, heterocycle of heteroaryl as
hereinabove described in this paragraph cach in turn is uptivnally sabstituted by halogen,

Cy.g alkyl or C5 alkoxy;

or 7. is hydroxy, halogen, nitrile, amino wherein the N atom 1s optionally independently
mono- or di-substitnted by Cysacyl, Cialkyl or CraalkoxyCy_salkyl, C\ ¢alkyl branched
or unbranched, €y salkoxy, Cr.aacylamino, nitrileC qalkyl, Cyg alkyl-S{O)m, and phenyl-
S(0)m, wherein the phenyl ring is optionally substituted with one Lo two balogen, Cig

alkoxy, hydroxy or mone- or di-{Cy.3 alkylumino;
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cacll Ry is independently:
Cy.p alkyl hranched or unbranched optionaily partially or fully halogenated, wherein one
or more C atoms are optionally independently replaced by O, N or S{O), and wherein
said Cy.yp alkyl is aptionally substituted with one to three Cs. -eaycloalkyl, hydroxy, oxo,
phenyl, napiithyl,
orRyis
oyclopropyloxy, cyclobutyloxy, eyclopentyloxy, cyclohexyloxy, or eycloheptyloxy each
heing optionally pattially or fully halogenated and oplionally substitted with one to three
Ch.aalkyl groups optionally partially or fully halogenated, nitrile, hydroxyClalkyl or
aryl;

phenyloxy or benzyloxy each being optienally partially or fully halogenated and
optionally substituted with one to three Cy alkyl groups optionally partially or fully
halogenated, nitrle, hydrogyCalky! or aryl;

cyclopropyl, eyclobutyl, cyclopentyl, cyclohexyl, eycloheptyl, bicyclopenianyl,
bicyclohexany! or bicycloheptanyl, each heing optionally partially or fully halogenated
and aptionally substituled with onc to thiee C1.3 alkyl vptionally partially or fuily
halogenated. nilrile, hydroxyCy yalkyl or aryl,

310 hranched or unbrancad alkenyl each being optionally partially or fully halugenated,
and optivnally substituted with one to three Cys branched or unbranched alkyl, phenyl,
naphthyl,

cyclopentenyl, eyclohexenyl, cyclohexadienyl, cycloheptenyl, cycloheptadicnyl,
bisyclohexenyl or bicycloheptenyl, wherein such cycloalkeny! group is eptionally
substituted with one to three Cr.; alkyl groups;

ox0, nitrile, halogen; or

Ca.s alkynyl branched or unbranched carbon chain optionally partially or fully
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halogenated, wherein one or more methyleng groups are optionally replaced by O, NI or
S(O}hy and wherein said alkyny} group is optienally independently substituted with one to
o uxo groups, hydroxy, pyrroldinyl, pyrvelyl, tetrahydropyranyl, one or merc Cy4 alky!
oplionally substituled by one or more halogen atoms, nitrile, morpholino, piperidinyl,
piperazinyl, imidazolyl, phenyl, pyridinyl, tetrazolyl, or mono- or d{Cy.qalkyDamine

optionally subztituted by one or more halogen atoms;
each My, Ry, and Rsis

a Cy  branched or unbranched alkyl optionaliy partially ot fully halogenated, Cygacyl,
arayl, Cy.4 hranched or unbranched alkoxy, each being optionally partially or fully
balogenated, halogen, methoxycarbonyl, Cy.4 allgyl-5(Ch, branched or unbranched and
aptionally pactially er fully halogenated, ar phenyl-8(0)w;

Ry which is covalently attached io G, is
R, i Ff?
N N
a N %‘
Rn/
e or

R(oer+
o .

wherein for Ra:

R, and Ry, are each independently: hydregen, a C.1p saturated or unsaturated branched or
unbranched carbon chain, wherein one of the C atoms is optienally replaced by O or W
and opticnally substituted by oxo;

or R, and Ry, are each indopendently Cy7 cycloalkylCy s alkyl, phenylCo g alkyl,
heterocycleCo.galkyl or heteroarylCo.s alkyl wherein the Co alkyl portion for each is
oplivnally substituted by oxo and wherein the heterocycle or heteroaryl moiety is chosen
from morpholine, pyridinyl, piperadinyl, piperazinyl, pyrimidinyl, pyrazinyl, pyridazinyl,
pyrzolyl, pyrrolidiny!, imidazolyl, pyrazolyl, thiazolyl, oxazolyl, oxazoyl,

[1,3.4 |oxadinzol, triazolyl, tetrazolyl, isexazoly), iscthiazolyl, quinolinyi, isoquinolinyl,

84

JP 2004-531571 A 2004.10.14



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 |

w

25

(159)

WO N2/IM6H76 PCT/USDE L4t

induolyl, benzimidazolyl, benzaxazeiyl, benzisoxazolyl, benzpyrazolyl, quinoxalinyl,
quinazolinyl and indazalyl, cach Cy.7 cycloalkyl, plenyl, heterocycle or heteroaryl is
optionally substituted by Cy.; aliyl, halogen, hydroxy, cacboxy, oxo, amina, imino, nitro

or nitrile;

ot R, and Ry together with the nitrogen atom i which they are attached form a
morpholine, pyridingl, piperadinyl, piperazinyl, pynmidinyl, pyrazinyl, pyridaziny,
pyrrolyl, pyrolidinyl, imidazolyl, pyrazolyl, thiazolyl, oxazolyl, oxazoyl,
[1,3.4]oxadiazol, triazolyl, tetrazolyl, isoxazolyl, isothinzolyl, quinolinyl, isoquinolinyl,
indolyl, benzimidazelyl, henroxazolyl, benzisoxazolyl, benzpyrazolyl, cinnolinyl,
pterindinyl, phthalazinyl, naphthypyridinyl, quinoxalinyl, quinazelinyl, purinyl o

indazolyl,

or a fused heteroaryl selected [rom cyclopentenopyridinyl, eyelohexanopyridinyl,
cyclopentanopyrimidingl, cyclohexanopyrimidityl, eyclopentanapyrazinyl,
cyclobexanupyrazinyl, cyclopentanopysidazinyl, cyclohexnnupyriduziny,
cyclopentaroquinalinyl, cyclobexanoquinalinyl, vyclopentanoisoquinolinyl,
cyclohexanoisoquinalinyl, eyclopentanoindolyl, cyclohexanoindelyl,
cyclopentanobenzimidazalyl, eyclohexanobenzimidazolyl, cyclopentanobenzoxazalyl,

cyclohexanobenzaxazolyl, cyclupentanoimidazolyl and cyclohexanoimidazalyl,

wherein each of the above is optionally substitnted by one to three R,

wherein Bg is chosen from oxo, Lalogen, nitro, hydoxy, carboxy nitrile, amino, imino,
guanidino, phenyl or Cy4 alky] optionally substituted by one or mors halogen atoms;
Ry is hydrogen ot Cy.sbranched or unbranched alkyl optionally partiaily or fully
halogenated;

mis0, 1,2 or3and

WisOor8
or the pharmaceutically acceptable devivulives thereof.
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2. The compound according to claim 1

wherein:

R is

R?
|
R
~ [\
L
R !
R; is hydrogen,
Eis -NII-; amd
WisO.

3 The compound according to claim 2 wherein:

Aris:
naphthyl, quinolinyl, isoquinelinyl, tetrahydrenaphthyl, tetrahydroquinolinyl,
tetrahydroisequinelinyl, mdanyl, indenyl or indolyl cach being optionally substituted by
one or morc Ry or s groups;

Xis:
phenyl, furanyl, thienyl, pymolyl, pyrazalyl, imidazolyl, pyridinyl, pyrimidinyl,
pyridinonyl, dihydropyridinonyl, maleimidyl, dihydromaleimidyl, piperdinyl,
piperazinyl, pyridaziny] or pyraziuyl; each being optionally independently substituted
with one to three Cy_yalkyl, Cy alkoxy, hydroxy, nitrile, amine, mono- or di-{Cis
alkylumino, mono- or di-{C) 5 alkylaminc)carbonyl, NH((0), Cy.4 allyl-8(0)s or
halogen;

any
Zis:

it
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phenyl, hetercary! sclected from pyridinyl, piperazinyl, pyrimidinyl, pyridazinyl,
pyrazinyl, imidazoly], furanyl, thieny! and pyranyl, heterocycle selected from 2-oxa-5-
ara-bicycio[2.2.1]heptanyl, tetrahydropyrimidenyl, pentamethylene sulfidyl,
pentamethylene sulfoxidyl, pentamethylene sulfonyl, tetramethylenc sulfidyl,
tetramethylene sulfoxidyl tetramethylene sulfonyl, tetrabydropyranyl, tetrabydrofiucamyl,
1,3-dioxclanonyl, 1,3-dioxanenyl, 1,4-dioxanyl, morpholine, thiomorpholino,
thiomorphelino sulfoxidyl, piperidinyl, piperidinonyl, dihydrothiazolyl, dihydrothiszolyl
sulfoxidyl, pyrrolidinyl and dioxelunyl shich are oplivnally substituted with one to three
nitrile, C,3 alkyl, C1; alkoxy, amino, mono- or di-(C;.; alkyl)amina, CONH; or OH;

or Z is optionally substituted by phenyl, heterocyele ar heteroaryl as hereinabove
described in this paragrraph each in tumn is optionally substituted by halogen, Ci.3 alkyl or
C,.3 alkoxy; or Z is hydroxy, halogen, nitrile, amino wherein the N atom is optionaliy
independently mone- or di-substituted by Ch.yacyl, Crgalkyl or Cy.3 alkoxyCis alkyl, Cig
alkyl branched or unbrunched, Cy alkoxy, Ci.z acylamine, niteileC) 4 alkyl, Cig alkyl-
5(10)0,, and phenyl-8((w, wherein the pheayl ring is optionally substited with one to

two halogen, C1.; alkoxy, hydroxy or mono- or di-(C1.2 alkylamino.

4. The compound according ie claim 3 wherein:

Gis
phenyl, pyridinyl, pyridonyl, naphthyl, quinolinyl, isoquinolinyl, pyrazinyl,
benzathiophenyl, dihydrobenzofuranyl, dihydrabenzothiophenyl, benzooxazolyl, ndanyl,
indoly!, indoliny, indolonyl or indolinenyl, wherein G is substituted by one Ry and
further substituted by ane or more Ry or Ry

Ar is paphthyl;
Xis

phenyl, imidazolyl, pyridinyl, pyrimidinyl, piperdinyl, piperarinyl, pyridaziyl or
pyrazinyl each being optionaily independently substituted with one to three g alkyl, Ci.
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salkoxy, hydroxy, nitrile, amino, mong- or di<{C. 5 alkyl)amino, mene- or di-(Cs
alkylamine)carbonyl, NH>C{Q), C).g alkyl-8(C¥), or halogen:

Yis:
a bond or
a C; 4 saturated carbon chain wherein one or more of the C atoms is optionally repiaced

by O, N or § and wherein Y is optionally independently sabstituted with niirile or oxo;

7 is:
phenyl, pyridinyl, pyrimidinyl, pyridazinyl, pyrazinyl, imidazolyl, dihydrothiazolyl,
dihydrothiazolyl sulfoxide, pyranyl, pyrrolidinyl, phenylpiperazinyl, tetraliydropyranyl,
teirahydrofuranyl, dioxolany!, 2-oxa-3-aza-bicyclo[2.2.11heptanyl, morpholino,
thiomorpholino, thiomorphotine sulfoxidy!, piperidinyl, piperidinonyl, piperazinyl or
tetrahydropyrimidony! each of which are optionally substituted with one to two Cy.z alkyl
or Cy.3 alkoxy; or
Z is hydroxy, C .3 alkyl, Cy alkoxy, Cis acylamino, C.; alkylsulfonyl, nikile C, 5 aliyl
or aning mono or di-substituted by Cy.y acyl, Clsalkyl or CiaalkoayC alkyl,

wach Ry is independantly:
Cy: alkyl branched or unbranched optionally partially or fully halegenated, wherein one
or more C atoms ate optionally independentiy replaced by O, N or 8(0)y,, and wherein

said Cu.s alkyl is optionaliy substituted with oxo,

ayclopropyl, cyclobutyl, cyclopentanyl, cyclohexanyl, bicyclopentanyl or
biovelohexanyl, cach heing optionally partially or fizlly halogenated and optionally
substituted with ane to threc Cy 3 alkyl proups optionally partially or fully halogenated,
nitrile, hydroxy(C,.salkyl or phenyl;

oxo;

Co.c alkyny] oplionally partially or fully halogenated whercin one or mare methylene
groups are optionally repiaced by O, and optionaily indepandent]y substitated with one to
tWo nxo groups, Iydroxy, Cia alkyl optionally substituted by one or more balogen atoms,
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nitrile, or mono- or di{C1 salkyl)amino optionally substiluled by one or more halogen
atoms;
and

each Ry is independently:
a (.4 alkyl optionally partally or fully halogenated, Cy.4 alkoxy optionally partially or
fuily halogenated, bromo, chloro, flusro, methexyearbonyl, methyl-8(0) , ellyl-8{0)n
cach optionally parlially or lully halogenated or phenyl-5(0)m.

5 The compound according to claim 4
wherein:
Gist

phenyl, pyridinyl, pyridonyl, 2-naphthyl, quinelinyl, isoquinolinyl, dihydrobenzofuranyl,
indanyl, S-indolyl, indolinyl, indolonyl, or indolinonyl , wherein G is substituted by onc

Rj and further substituted by one or more Ry or Ry
Aris l-naphthyl;

Xis:
phenyl, imidazolyl, pyridinyl, pyrimidinyl, piperdinyl, piporazinyl, pyridazinyl or

pyrazinyl and whetein X ig arrached to the 4-position of Ar;

Yis:
a bond or
~CH;-, CH2CH;-, O-CH;CH;-, -C{0)-, -O-, -8-, -NH-CH;CHy- , -N{CHy)-,
CHz{CN)CHp-WH-CH- or -NH-;

Zis:
morpholinyl, thiomorpholinyl, thiomerpholiny] suifoxidyl, dioxolanyl, tetrabiydrofuranyl,

pyridinyl, Cy.3acylamino, Ci¢dialkylamino, Cp 3 ulkylsulfonyl ar nitrileCy 3 alkyl;
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Ry is:
C..5 alkyl aptionally partially or lully halogenated whersin one or more C atoros are
opticnally independently replaced by O or N, and wherein said C..5 allcyl is optionaliy
substituted with oxo,;

cyclopropyl, cyclopentanyl, cyclohexanyl and bicyclopentanyl optionally substiiuted with
one to three methyl groups optionally partially or fully halogenated, nitrile,
hydroxymethyl or phenyly

R is:
C); alkexy optionally partially or fully halogenated, bromo, chloro, flucro, nitrile, mito,
aming;

and

R, and Ry, ave ¢ach independently hydrogen, Ciosalkyl, phenylCy.s alkyl optionally
substituted on the phenyl by €\ ulkyl, balogen, hydroxy, carboxy, oxo, amine, imino,

nitro or nitrile;

or R, and Ry, together with the nitragen atom to which they are attuched form o
morpholino, pipetidinyl, piperazinyl, pyridinyl, pyrimidinyl, pyrazinyl, pyriduzinyl,
pyrrelyl, pyrrolidinyl, imidazely], pyrazolyl, oxazolyl, isoxazolyl and isothiazolyl,
each oplionally substituted by ong to two Kg.

4. The compound aceurding te claim 5, wherein:
Gis

phenyl or, pyridinyl whercin G is substituted by one Raand further sabstituted by one or

more Ry ar Ry}
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Kis
phenyl, imidazolyl, pyridinyl, pyrimidinyl or pyrazinyl;

¥is:
a bond, -OCH,CHj-, -CHaCllz-, -0-, CHy(CN)CH-NH-CH;, ~CHa-, -NH-CHaCHa- or -
NH-~;

Zis:

morpholin-4yl, thiomorpholin-4-yl, thiamorpholin-4-y1 sulfoxidyl, piperidin-1-y),
Uimethylamino, tetrabydrafuranyl, pyridinyl or di-Cis alkylamino;

Ry is:

tert-butyl, see-butyl, phenyl, ur eyclohexanyl;

R, sud Ry, are each independently hydrogen, & Cro alkyl, pheuyl, benzyl wherein the
phieny! or phenyl portion of the benzyl are opiionally substituted by methyl, bhalogen,

hydroxy, carboxy, amine;
or R, and Ry, together with the nitrogen atom to which they are attached form a

maompholing, piperidingl, piperaany] or pyrralidiny,
each aptionally substituted by one o two Rs;

und Ry is . alkyl, halogen, nitro, nilrils, hydexy, catboxy ar axo.
7. The compound uceording to claim 6 wherein
G is phenyl substituted by Ry and one to two R, or Ry;

X is phenyl or pyridin-3yl;
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R, and Ry, are each independently hydrogen, a Cy3alkyl, phenyl or benzyl;

or R, and Ry togetiier with the nitrogen atom to which they are attached form a
morpholino, piperidinyl, piperazinyl or pyrrolidinyl,

each optionally substituicd by one to lwo Rg;

and Re¢ is Ciaalkyl or halogen;

Y is;
a hond, -OCH>CHy-, -CH3CHa, -O-, -CHa-, -NH-CILCIL- or -NH-;
znd

Zis

morholin-dyl, thiomerpholin-4-yl, thiomorphalin-4-y1 sulfoxidyl, piperidin-1-yl or

dimethylamino.

8. ‘I'he compound aceording to claim 7 wherein:

the attachment of X to Ar and Y is at the following X positions: 3-,6-pyridinyl or [-,4-

phonyl, respectively;

Y is -CHz- and

Rg is methyl or ethyl.

9. The compuumd aceerding 1o ¢laim | wherein:
Rais:
R /OTNH_
2
o
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Eis -NH- and
Wis Q.

10.  The compound according to claim & wherein:

Aris;
naphthyl, quinolinyl, isoquinolinyl, tetrahydronaphthyl, tetrabydroguinelinyl,
tetrahydroisoquinelinyl, indanyl, indenyl or indoly! each beinj; optionally substituled by

ong or more Ry or Rs groups;

X is:
pheny!, furanyl, thienyl, pyrrolyl, pyravolyl, imidazolyl, pyridinyl, pyrimidinyl,
pyridinonyl, dihydropyridinonyl, maleimidyl, dihydromelcimidyl, piperdinyl,
piperuzinyl, pyridaziny] ar pyrazinyl; each being optionaily independently substituted
with one o thece Ciaalkyl, Ci alkoxy, hydroxy, nitrile, amino, mone- or di-(Cry
alkyl)amino, mono- or di-(Cy.3 alkylarnino)carbonyl, NILC(O), Cy.¢ alkyl-5{0)m of

halogen;

Zis:
phenyl, heteroaryl selected from pyridinyl, piperazinyl, pyrimidinyl, pyridazinyl,
pyrazinyl, imidazolyl, furanyl, thienyl and pyranyl, heterocycle selected from 2-oxa-5-
aa~bicyelo[2,2.1Theplunyl, tetruliydropyrimidenyl, pentamethylene sulfidyl,
pentamethylene suiloxidyl, pentamethylene sulfonyl, tetramcthylene sulfidyl,
tetrametisylenc sulfoxidyl tetrametbylene sulfonyl, tetrahydropyranyl, tetrahydrofuranyl,
1 I-dioxolanonyl, 1,3-diosanonyl, 1.4-dicxsayl, morpholing, thiemorpholiro,
thiomorpholine sulloxidyl, piperidinyl, piperidinonyl, dihydrothiaralyl, dibydrothiazolyl
sulfpxidyl, pyrralidiny] and dioxolanyl which are optionally substinnted witl one to thrse
gitrile, Gy alkyl, Cy.3 alkexy, amino, mono- or di-{(Cy.3 alkyl)amine, CONI, or OH;
or Z is optianally substituted by phenyl, heterocycle or heteroaryl as hereinabove
described in this parapgraph each in turn is optionally substituted by halogen, € alkyl or
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JP 2004-531571 A 2004.10.14



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 |

25

30

(168)

WO N2/IM6H76 PCT/USDE L4t

Cy 3 alkoxy; or Z is hydroxy, halogen, niirile, smino wherein the N atom is optionally
independently mono- or di-substituted by Cy.; acyl, Cygalkyl or Cy; alkexyCi.y allyl, Crs
allyl branched or unbrumched, €,.¢ alkoxy, Cy.3 acylamina, nitrileCy 4 alkyl, Cy.5 alkyl-
S{(Mn, and phenyl-8{Oy, wherein the phenyl ring is optionally substiteted with one to
two helegen, Ch.s alkoxy, hydroxy or mono- or di-(Cy; alleylyamino;

and

Ry is 2 14y saturated or unsaturated branched or unbranched carbon chain, wherein one
of the C atoms is optionally replaced by O or N and optionally substituted by vxo;

or R, is Cy cyeloallylCy g alkyl, phenylCo s alkyl, heterocycleCo.; alicyl or heteroarylCys
alky] wherein the Cysaliyl portion is optionally substituled by nxo and wherein the
heterocycle ot heteroaryl moiety is chosen from morpholine, pyridinyl, piperidinyl,
piperazinyl, pyrimidiny!, pyrazinyl, pyridazinyl, pyrrolyl, pyrrolidinyl, imidazolyl,
pyrazolyl, thiazolyl, oxazolyl, oxazoyl, [1,34]oxadiazol, triazolyl, totrazoly!, isoxazoly!
and isothineolyl, sach Cyy cyeloalkyl, phenyl, heterooycle or heteroaryl is optionally
substituted by C1.¢ alkyl, halogen, hydroxy, carboxy, oxe, anino, nitrd or nitrile.

11.  The compound according to claim 10 wherein:

Gis
phenyl, pyridinyl, pyridonyl, naphthyl, quinolinyl, isoquinolinyl, pyrazinyl, 3,4-dihydro-
2H-benzo[ 1,4)oxezinyl, henzathinphenyl, diydrobenzofuranyl, dihydrobenzothiophenyl,
bhenzooxazolyl, indany!, indolyl, indeliny!, indolonyt or indoliuenyl, wherein. G is

substituled by one Ry and turther substituted by one or more R or Ry;
Ar i3 naphthyl;

Xis
phenyl, imidazolyl, pyridinyl, pyrimidinyl, piperdinyl, piperazinyl, pyridazinyl or
pyrazinyl each being optionally independently substituted with one to three Ciy alkyl, €.
salkoxy, hydroxy, nitrile, amino, mono- or di-(Cy.y alkyl)amino, mono- or Ji-(Cr.z
ulkyfurnina)carbonyl, NILC(O), Cr.s alkyl-8(0)m ot halogen;

%
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Y is:
a bond or
a C1.y saturated carbon chein wherein one or more of the C atoms is optienally replaced

by O, N or § and wherein Y is optionally independently subslituted with nitiile or oxo;

Zis:
phenyl, pyridiny], pyrimidinyl, pyridazinyl, pyrazinyl, imidazolyl, dihydrothiazalyl,
diliydrothiazolyl sulfoxide, pyranyl, pyrrolidinyl, phenylpiperazinyl, tefrahvdrepyranyl,
tetruhydrofiranyl, dioxolanyl, 2-oxa-3-aza-hicyclo[2.2.1Theptanyl, morpholino,
thiomorpholine, thiomorpholino sulfoxidyl, piperiding, piperidinonyl, piperazinyl or
fetrahydropyrimidony] eavh of which are eptionally substitated with one to two C)2 alkyl
or Cy.; alkoxy; or
7. is aminoe mono or di-substitated by Ci; acyl, Crealkyl or C..; alkoxyChs alkyl;

each Ry is independently:
.5 alkyl branched or unbranched optionally pastially or fully halogenated, wherein one
or more C atoms are oplionally independently replaced by O, N or 8{0)m, and wherein
said .5 alkyl is optionally substituted with oxo, dioxalanyl, pyrrolidiny!, fury! or
phenyl each optionally substituted with one to three halogen, Ci.s alkyl which is
uptionaliy partially or fully halogenated, hydroxy, nimile and Cy.; alkoxy which is
aptionally partially or fully hulogenaled,

cyclopropyl, eyclobutyl, eyclapentanyl, cyclobexanyl, bicyelopentanyl or
bicyelohexanyl, each being vpiionuily partiully or fully halogenated and opticnally
substituted with oue to three Cr.g alky] groups optionally partially or fully halogenated,
nitrile, hydroxyCysalkyl or phenyl;

oxo,

Cz.4 alkynyl vptionally partially or fully halogenated wherein one or more methyiene
groups ate optionally repliced by O, and optionally independently substituted with onc to
{wo uxe groups, hydroxy, pyrroldinyl, pyrrolyl, fetrahydropyranyl, C: alkyl optionally

o7
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substituted by one or more halogen atoms, nitrile, morpholino, piperidinyl, piperazinyl,
imidazolyl, phenyl, pyridiny!, tetrazolyl, or mono- or di{Cy.zalkyl)amino optionalty
substituted by one or more halogen atoms;
and

each Ry is independent!y:
1 Ci.s alkyl uplionally partially or fully halogenated, Cy.. alkexy opticnally partialty or
[ully halogenated, bromo, ehlero, fluora, methoxycarbonyl, methyl-S(O)u , cihyl-5(0),,
each aptionally partially or fully halogenated or phenyi-8{0)n;
or Ry is mone- ar di-Cy_;acylaming, amina-5{0),, or 8{0)namine whercin the N atom is

mono- or di-substituted by C:aalky! or phenyl, nitrile, nitro or amino,

12, The compound accerding to claim 11 wherein:

Gis:
phenyl, pyridinyl, pyridonyl, 2-nuphthyl, quinolinyl, isequinclinyl, dihydrobenzofuranyl,
indanyl, 3-indolyl, indulinyl, indalanyl, or indolinonyl, wherein & is substituted by one

K and furither substituted by onc or more By o5 Ry
Aris 1-naphthyl;

Xis:
phenyl, imidarolyl, pyridinyl, pyrimidinyl, piperidinyl, piperazinyl, pyridazinyl or
pyrazinyl and whereln X is attached 1o the 4-position of Ar;

Y is:
abond or
CHge, “CHoCH-, O-CILC -, 5C(0), -O-, -5-, -NH-CHyCHa- , -N(CHa)-,
CHz(CMNICEH-NH-CHs or -NH-;
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s
morpholinyl, thiomorpholinyl, thicmorpholiny] sulfexidyl, dioxolanyl, tetralydrofuranyl,

pyridinyl, piperaziny! each optionally substituted by Cy; alkyl or Cy; alkoxy; or Ziis Cis
dialkylaminc;

R, is:
Cy.5 alky! optionally partially or fully halogenated wherein one or more C atoms are
optionally independently replaced by O or N, and wherein said Cy.5 alkyl is uptionally
substituted with oxo, dioxolanyl, pyrrolidinyl, furyl or phenyl optivnally subsiituted by
C.; alkoxy;

cyclopropyl, cyclopentanyl, cyclohexanyl and bicyelopenianyl optionally substituted with
one to three methyl groups optionally partially or fully hatogenated, nitrile,
hydroxymethyl of phenyl; or 2-tetrabydrofuranyl substituted by methyl;

propynyl substituted hydroxy or tetrahydropyran-2-yloxy;

Ry is:
is C1.e alkoxy optionally partially or fully halogenated, mono- or di-Cj.yacylamino,
amino-S{0)y or S(0)x amino wherein the N atom is mono- or di-substituted by Ci.aalkyl
or phenyl, hremao, chlore, fluore, nitrile, nitro, amino, methylsulfony! oplionally partially
or fully halogenated or phenylsulfonyl;
and
R, is C)4alkyl optionally substituted by C.; alkoxy, mono- or di-Cy.; alkylamitio, mono-
or di-C,.; alkylaminocarbonyl; or Ry is heterpeyoleCaa alkyl wherein the heterocycle is
chosen from morplolinyl, tetrahydrofuranyl, pyrrolidinyl, 2,5-dioxe-pymalidinyl,
piperidinyl, 2-vxo-piperidiny] and 3-oxo-raorpholinyd, heteroarylCo 5 ullyl wherein the
Cp 3 alloyl portion is optionally subsiituted by oxo and the heteroury! is chosen frm
pyridinyl, imidazolyl, pyrazoiyi, thiazolyl and oxazolyl or Ry is Cag eycloalkylCoa alkyl.
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13, The compound according to claim 12 wherein:
Gis:
pheayl or pyridinyl, wherein G is substitated by one Rzand further substituled by one or

more Ry or Ra;

Xis
phenyl, imidazelyl, pyridinyl, pyrimidinyl or pyrazinyi;

Yis!
a bond, -OCILCIL-, -CEHLCHo-, -O-, CIL(CNJCH,-NH-CHs, ~CHy-, =»C(C(), -NH-
CI3:CIL- or -NH-;

Zis:
morpholinyl, thiomorpholinyl, thiomerpholinyl suifoxidyl, tetrabydrofiranyl, pyridinyi,
piperazinyl each optionally substituted by C).; alkyl or Cy.z alkexy; or £ 18 Crx

dialkylaming;

R, is:
tert-butyl, seo-bulyl, tert-amyl, phenyl, tetrabydropyran-2-yloxypropynyl,
hydroxypropynyl, tribaiomethyl, 2,2-diethylpropionyl or eyclohexanyl;

Ry is:
C14 alkoxy optivnally partially or fully halogenated, chlora, nitro, amina, nitrile,
methylsuifonylamine, diacetylarine, phenylsulfonylamino, NN-
di(methylsulfonyljanyina, methylsulfony? or trihalomethylsulfonyl;
and
R is €. alkeyl optionally subslituted by C)_; alkoxy, mono- or di-(*) 3 alkylamino, mone-
ot di-C).3 alkylaminocarbonyl: or R, 1s heterooyleCO-2 alkyl wherain the heterocyele is
chosen from morphilinyl, tetrahydrofuranyl, pyrrolidinyl, 2,5-dioxo-pyirolidinyl,
piperidinyl, 2-oxo-piperidinyl and 3-oxo-merpholinyl, hetcroarylC0-2 alkyl wherein the
heterearyl is chasen from piperiding] and exazolyl or Ra is Cas cycloalkyl Cos 2Tkyl.
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14, The compound according to claim 13 whersin:

G is phenyl substituted by R and one to two Ry or Ry,

X is phenyl, pyridinyt, pyrimidiny] or pyrazinyl;

R, is C: s alkyl optionally substtuted by Cy3 alkoxy, mono- or di-Cy 3 alkylamina,
mono- or di-C.3 alkylaminocarbonyl; or R, is heterocycleCo.s alkyl wherein the
heteracycle is choson from marpholin-4-yl, tettahydrofuran- 2-yj, pyreolidin-1 or 2-yl,
2,5-dioxo-pyrolidin-1-yl, piperidin-2-yl, 2-oxo-piperidin-3-y1 and 3-oxo-morpholin-4-yl,
heteroarylCy alkyl wherein Lhe heteroaryl is chosen from piperidin-3 or 4-yl and oxszol-

3-y1 o1 K. is cyelopropylmethyl;

Yis:
-(3-, -CHs- or =C(O});
and

Zis

morpholin-4-yl, thiomorpholin-4-yl, ihiomorpholin-4-yl sulfoxidyl, piperazin-1-yl cach

optionally substituted by Cy.2 alkyl; or £ is C)2 dialkylamina.

15, The compound according te cleim 14 wherein:

the attachment of X (0 Ar and Y is at the following X positivns: 3,6 pyridinyl, 1,4
phenyl, 2,5 pyrimidinyi and 2,5 pyrazinyl, respectively;

Y is -z or =C(O).

101



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 |

w

20

(174) JP 2004-531571

WO N2/IM6H76 PCT/USDE L4t

16. A compound wherein the compound is
N-{5-tert-Butyl-2-methoxy-3- {3-[4-(6-morpholin-d-ylmethyl-pyridin-3-yl)-naphthalen-1 -
yl]-ureido}-phenyl)-2-morpholin-4-yl-2-vxo-avetamids

or the pharmaceutically acceptable derivatives thereof,

17. A compound chosen from
(5-lerl-Butyl-2-methoxy-3- {3-[4-(f-morpholin-4-ylmethyl-pyridin-3-
yli-naphthalen- 1 -yl-vreido} -phenyl)-carbamic acid mothyl ester;

(3-tert-Butyl-2-methoxy-3- {3-| 4-{b-morphalin-4-yimethyl-pyridin-3-
v1}-naphthalen-1-yl)-urcido} -phenyl}-carbamic acid isepropy! ester,

{5-tert-Butyl-2-methaxy-3- {3-J4-{6-morpholin-4-yImethyl-pyridin-3-
yl)-naphthalen-1-yl]-ureido } -phenyl)-catbamic acid 2-methoxy-ethyl
csler;

{5-tert-Butyl-2-methoxy-3- {3-[4-(6-rnorpholin-g-ylmethy-pyridin-3-
yl}-naphthalen-1-yl}-ureido} -phenyl}-cacbamic acid ethy] ester;

(5-tert-Butyl-2-methoxy-3- {3-[4-(6-morpholin-4-ylmethyl-pyridin-3-
yl1}-naphthalen-1-yl]-ureidn} -phenyl)-carbamie acid 2-mompholin-4-yl-
ethyl ester

or the pharmaceutically acceptable derivatives thereof.

18. A pharmaceutical composition comprising a pharmaccutically effective amount of

a compound according 1o claim 1,

19. A methad of treating a cytokine mediated diseasc or condition which comprises
administering io a paticnt in need of such weatment a therapeutically sffective amuunt of

a compound according to claim 1.

20.  The method according {o claim 19 wherein cytokine mediated disease or condition
is selected from rheumatoid arthritis, inflammatory bowel discase, sepiic shock,
esteoartheitis, Crohn's disease, ulcerative colitis, multiple sclerosis, Guillain-Barre

syndrome, psoriasis, graft versus host disease, systemic lupus erythematosus,

A 2004.10.14
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percutangous transjuminal coronary angioplasty, diabcies, toxic shock syndrome,
Alzheimer’s discase, acute and chronic pain, contact dermatitis, atherosclerosis, tranmatic
arthrit’s, glomcruloncphritis, reperfusion injury, scpsis, bone resorption discascs, chronic
obstructive pulmonary disease, congestive heart failure, asthma, stroke, myocardial
infarction, thermal injury, adult respiratory distress syndrome {ARDS), multiple organ
injury sccondary to trauma, dermatoses with acute inflammatory components, acute
purulent meningitis, necrotizing entrerocolitis, syndromes asseciated with hemodialysis,

leukopherisis and gramilocyte ransfusion,

21.  The method according to claim 20 wherein the discase is selceted from
theumatoid arthiritis, ostcoarthritis, Crobm's discasc, psoriasis, uleerative colitis,

ostecporosis, chronic obstructive pulmenary disease and congestive heart failure.

22, The method according te claim 21 wharein the disease is selected from
theumatoid arthris, Cruhn's disease, psoriasis, chronic obstructive pulmonary disease

and congestive heart failure,

23. A melhod of making a compound of the formula(l) according to ¢laim !,

comprising:

2) reacting an arylamine with 2,2,2-richloroethylchloroformate in a suitable
halogenated solvent with a suitable base at 0 — 85°C for about 2 - 24 hours:

GIGO,CH.C j)\
ZYXAr\NH i ZYXAr..N ACH,CCI,

2 | S
H
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b) isolating and subsequently reacting the prodyct of step a) with an arylamine shown
below in 4 nen-protic anhydrous solvent at 0 — 110°C for about 2 — 24 hours, 1o

produce a compotnd of the formula (7):

Y
G-NH, )L Ar—X-—¥-—T
ZYXAr. j\ LCH,CC! N
N e ;II

1
H
s
wherein E 1s N-IT, Wis O und G, Ar, X, Y and 7 are as defined in claim 1.
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