JP 2004-509845 A 2004.4.2

(19) BFREREHFT (JP) N NE. - N ()] ()L ELARES
$5722004-509845
(P2004-5098454)
43) &FkE FR165E4F2H (2004.4.2)
(51) Int.CL." Fl F—va—F (B%)
CO7C 233/36 CO7C 233/36 4C023
AG61K 31/16 AB81K 31/16 4C031
AG1K 31/165 AG1K 31/165 4C036
AG1K 31/168 AG1K 3l/166 4C037
A61K 31/17 AB81K 31/17 4C0O55
FEMK KWK TRETMK A (£ 1585 BEECHS
21 HEES $FER2002-500833 (P2002-500833) | (71) KB A 500023990
(86) @2y HEH ER13F5H31H (2001.5.31) AF4 P22 FE2—TFT4wIA
(85) BRI E SERCI4EE12A 2H (2002.12.2) A &
(36) HEEH EEE S PCT/US2001 /017795 TAVHERE 73b2 98103
87 HELHES W02001/002218 R TR, Ab—y YOz /-
(87 EEAHA ER13FE12A6H (2001.12.6) A 4010, ZA—bF 220
(Bl) EBEETERSEST 09/584, 175 (74) LA 100086586
(32) @5 TR 1265531 (2000, 5.31) #E+ 2B BE
(33) WAEIETEE  KE (US) (DRAE —a52-Lh Pod Tr—iayy

TAVHERE 73 b 9807
2, 9w RSy, 196 7oz
a— IXf— 19334

Bt BT <

(54) [READER] BRARVBEHAL LTOFARY 7 L DS

(57)0 000

uobooboobOoobOoobOoooOoboooboooooobooOoobooOobooOoboodg
oooboobOoobDoooboooobOooooooobooooooooooooboboobooo
ooobooobOoobOoobOoobOoooOoobooOoobooobOooobooobooOobooobood
oooODoo0obDO0ooDbDOooDbDooboobOooDbDooDbDOoOoDO



e R e [ [ A [
e e e e e e e A [

Oo0oooooo0o oo oooo oD oo oDoooo0ooDoooogoggoao

Oooooooooooooogogoao

00O o

oo ogogogooooo
OO0 oooooogogogao
Ooooooooogoogooo

00O 00O O

00O O

O oo o0 ooooogog o "5o0o

O o 9\g Qg 500
OooooooDoooOoo oo o oo oo oooooooogogoogoao

O O g

O 0Ooooog
OoOooogoo

Oooooooooo0ooDooooo0oooDoDoooo0oooooooQgogoao

Oo0oooooo o ooDoooooooooog

O

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

(2)

JP

2004-509845

2004.4.2

10

20

30

40

50



e R e [ [ A [

Oo0oooooooooooogogoooao
Oo0oooooooooooogoooao
OOo0oooooooooooogogoooao
OO0 oooDoogog4oooDooodgogooao
Oooooooooooooogogogoooao
Oo0oooooooooooogogoooao

OOoooooo0ooooooo0 oo oDooooooDoooogoQgoao
OOooooooooooooo0 oo oDooooooDooogogoao

OooDoooogogooooood
OO0 o0DoDooogog4gogooooood
Ooooooooooooood

Oooo0oooQgdg

OoDoDooooooooogdg
OO0 Oo0DoDooogogooooogd
Ooooocoooooooogod
Ooooocoooooooogdg

O0Ooo0oo0ooao

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

O 0Oooo

O
O
O
O
O
O
O
O

O
O
O
OJ
O
O
O

O Oooo

O Oooo

O oOood

O

O O0ooo

O O0ooo

O
O
O
O
O
O
O
O
O
O

O Oooo

O Oooo

O Ooogo

O oOood

O O0ooo

O Oooo

O Oooo

O Oooo

O Ooogo

O 0ooo

O O0ooo

O O0ooo

O Oooo

O
O
O

JP

O

2004-509845

ooogao

O
O
O
O
O
O

O
O
O
O
O
O

O
O
O
O
O

O
O
O
O
OJ

2004.4.2

10

20

30

40

50



O
O
O
O

O
O
O
O

e e ey [
e e ey e e e e e R [y [ [
e e e e e [ e [ [ |
e e e e e e e e e e e e e e s [ |

o000 oDoogogUoooDooooU U oDoDooUoU4dUoooDooooggogoaog
Oooooooooo0 oo oooo o0 oo ooooo0ooDooooQgogoao
Ooo0ooooooo o0 oo oooo0o o0 oo oDoooo0 oo oooogoQgoo
Oo0oooooo o0 oo oooo o0 oo oDoooo0ooDoooogQgoao
Oo0oooooooooDooooo oo oDoDoooogooDoooogoggoao
OO0 ooooo0o oo ooooUoo oo oDoDooogooDooooggogoao
e e e e e e s [ Y o

Oo0oooooogoooooiiboogoood
OooocoooooooooinooonoOoadd

O 0Ooo0ooo|i;o
O 0Ooooo|i;o
O Ooooo|i;o
O Ooogooo|io
OO o0gogog
O 0Ooo0ooo
O 0Ooo0ooo
O Ooo0ooo
O Ooogoo
O Ooogoo
OO oOgogo
O 0Ooo0ooo
O Ooo0ooo

O Ooo0ooo
O Ooooo
O Ooooo

O Oooo

O oOood

O O0ooo

toD oo o0 oo oooo o0 oo ooooOooooooogdg

Ooo0ooooooo o0 oo oooo0o o0 oo oDoooo0 oo oooogoQgoo
Oo0ooooooo0ooDoooo oD ooDoDooo4o0ooDoooogogQgoao
Oo0oooooooooDooooo oD UoooDoDoooogooDoooogoggoao
e e e e s [ Y o
e A e e e s Y ) Y o
Ooooooooo o0 oo oooo0o o0 oo oD oo oo0 oo oooogoQgoo
Ooooooooo o0 oo oooo0o o0 oo oDoooo0 oo oooogogQgoao
OOooooooooooDoooo oD ooDoDoooo0ooDoooogogQgoao
Oo0oooooooooDooooo oo oo oDoooogooDoooogoggoaog
OO0 ooooooQoUooDoooUoo oo oDoDooUoo4ooDooooggogoaog
OooooooooooooooooooDoooooooooooQgogoao
Ooooooooo o0 oo oooo0o o0 oo oD oo o0 oo ooooQgoo
Ooo0ooooooo o0 oo oooo0o o0 oo oo oo oo oooogogQgoao
OOoooooooQoooDoooo oD oo oDoooo0ooDoooogogQgoao
Oo0oooooo oo oDooooo oD UoooDoDoooogooDooooggoao
OO0 ooooogog0oUoooDoDooUog Do oDoDoDoUooUooDooooggogoaog
Ooooooooo o oo ooooo0oooDooooo0ooooooogoao
ey e e ) e [ R sy [ Iy |
Ooo0ooooooo o0 oo oooo0o o0 oo oDoooo0ooDoooogoQgoao
OoOo0ooooooo0Qo oo ooooo oD UoooDoDoooo0ooDoooogoggoao
Oo0oooooooooDoooUoo oD ooDoDoooogooDoooogoggogoao
OO0 o0oooogogoUoooDoDooUo U UoooDoDooUogUooDooooggogaog
Ooooooooo o0 oo ooooo0 oo ooooo0oooDooooQgoao

O 0Ooo0oo0ooao

O O0ooo

O Oooo

O Oooo

O Ooogo

O oOood

O O0ooo

O Oooo

4)

O 0Oooo
O oOooo
O 0Oooo
O o0ooo
O o0Oooo
O 0Oooo
O oOooo
O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O o0Oooo
O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo

O Oooo

O Oooo

O Ooogo

O 0ooo

O O0ooo

O O0ooo

O Oooo

O Oooo

JP

O Ooogo

O

O 0Oooo

2004-509845

oooooao

O O0ooo
O O0ooo
O Oooo
O Oooo
O O oo
O O0ooo

O O0ooo

"o oo0o o0 oo oooo o0 o0 oD oD oo oo oo ooooQgogoo
Oo0ooooooo o0 oo oooo oD oo oDoooo0ooDoooogogQgoao
Oo0ooooooo oo ooooo oD UoooDoDoooo0ooDoooogogQgoao
Oo0oooooooooDoooUoo oD UooDoDoooogooDooooggogoao
e e e s [ Y o

O 0Oooo

2004.4.2

oogao

O oOooo
O 0Ooo

O 0Oooo
O Oooo
O Oooo
O Ooogo

10

20

30

40

50



e R e [ [ A [
e e e e e e e A [
e e e e ) [ |
e e e e e ) e e e e e [ B s [ |

O

I e e A Iy o
o ooOoooOhoo oo o oOhoo OO0 o0 O oo oLODoooOooD oo ooOoooOoooOoooooooooOooOoan

OO0O0Oo0oo0oooao
OOoo0ooooao
OO0Ooo0ooooao
O 0Oo0ooooao
O O0Oo0OooOoooao
OO0Ooo0oo0oooao
OO0o0o0ooooao
OOo0o0ooooao
OO0Oo0ooooao
O O0Oo0ooooao
O 0O0o0ooooao
O0Ooo0oo0oooao
OOoo0ooooao
OOo0oo0ooooao
OOoo0ooooao
O O0Oo0ooooao
OO0Oo0oo0oooao
OO0Ooo0oo0oooao
OO0Ooo0ooooao
OOo0o0ooooao
O Ooo0ooooao
O O0Oo0Oooooao
OO0Oo0oo0oo0ooao
OOoo0oo0oooao
OO0O0o0ooooao
OOoo0ooooao
OO0Oo0ooooao
O O0Oo0Oooooao
OO0Oo0oo0oo0ooao
OO0Ooo0oo0oooao
OOoo0ooooao
O Ooo0ooooao

O
O

I e e e e s

I e s e e e e s s I

I e e e s e e e s s e o

e [ e e e s e s s e Y

I e ) ) R ) e e ) Iy I B

OoOoo0ooooOooo o0 oo oooo o000 oD oD oo oo o oo ooo0ooooooo

OoOooooooooooooo0 oo oDooo o0 ooDoDooooooooooQgodg
Ooooooo0ooooooo0 oo oDooo oo oDoDoDooo0ooooooQgdg
e e e ) e e e s [ s [ |
OOo0o0ooooo0oUooooooU0UoDoDooUoo Do oDoDoDoggUggoooooggdg
e A e e e e s e e e s e A s s [
Ooooooooooooooo0o oo oDooooooDooooooooooOodg
OoOooooooooooooo0 oo ooooo0ooDoDooooooooooQgodg
OoOooooooooooooo00 oo ooo o0 oo oDooooooDooooQgdg
OOooooooUooooooo0 oo oDoDooo oo oDoDoDoogooooooogogdg
Oo0ooooo40oUooooooU0UoDoDooDUo DU oDoDoDoggUggoooooggdg
OoooooooooooooooooooooooDoooooooooood
Ooooooooo0oooooo0o oo oooooooDoDooooooooooOodg
OoOoooooo0ooooooo0 oo oDoooo0ooDoDooooooooooQgdg
Ooooooo0ooooooo00 oo ooo oo ooDoDooooooooooQgdg
OOooooooUooooooo00 oo oDoooo oo oo oDoDoogogooooogogdg
OO0o0ooDoo40oUoooDoooUgUoDoDooDUoo LoD oDoDoDoUgUgooooogdg
OooooooooDooooooooDoooooooDooooooooooOod
Ooooooooo0oooooo0o oo oDoooooooDoDooooooooooOodg
OoOooooooooooooo0 oo oooo0ooDoDooooooooooQgodg
OoOOoooooooooDoooo00UoooDoDooo oo oooDoDoDooooooooooQgdg
OOoooooo0oUooooooo0 oo oDoooo oo oo oDoDooogooooogoggdg
e A e e s e e ) e s s A s [ s [
OooooooooooooooooDoooooooDoooooooooooOod
Ooooooooooooooo0o oo oDoooo0oooDoooooooooooOodg
OoOoooooo0ooooooo0 oo oooo0ooDoDooooooooooQgdg
OoOOoooooo0oooooooo00 oo oDooo oo oo oDoDoo4ogooooogoQgdg
OOoooooo0oUooooooo00UoDoDoDoooo oo oDoDoDoogggooooogogdg
e A s e e e e e ) e e A s s [ |

%)

JP

O

2004-509845

oooooao

2004.4.2

oogao

O O0Oo0ooooao
O O0Oo0Oooooao

10

20

30

40

50



e R e [ [ A [
e e e e e e e A [
e e e e ) [ |
e e e e e ) e e e e e [ B s [ |
e e e e e e e e e s [ |
) R [ R e e [ A B [

Oo0ooooocoooooooo4gogooooao

OoOOo0ooooooooooDoooo0 oo ooooooooooogdg
Oo0ooooooooooDoooo0ooDoooooooDoooogdg
OOo0oooooooooDoooo0ooDoooooooooogdg
OO0 ooooooooDooo0ooDoDooooooooooogdg
OO0 o0ooooUdUoooDoouUogdUoooDoDooooUoUoooooogdg
OOo0oooooooooooooo0oooDooooooooooogodg
OOo0oooooooDooDoooo0o oo oooooooDoooogdg
Oo0ooDoooo0oooDoooo00ooDoooooooDooogdg
OOo0oooooooooooooo0ooDoDooooooooogdg
OO0 ooooUoUoooDoooDoooDoDooogUooooooogdg
OO0 ooooUdUoooDoouUoodUoooDoDooUoUoUoooooogdg
OOo0oooooooooooooo0oooDooooooooooogodg
OoOo0oooooooooDoooo0 oo ooooooooooogdg
Oo0oooooo0oooDoooo0ooDooooooooooogdg

Oo0oooooooooooogogooooao

Oo0ooooooooooooogooooao

Oo0ooooooooooooo4gooooao

OoOooOoooDoooDooogoooogooogao

Oooooocoooooooogogooooao

Oooooooooooooogogooooaoo

Oo0ooooooooooooo4gooooao

Oo0oooooooooooo4gooooao

OOo0oooooogoooDooodgooooao

OoOooOoooDoooDooogoooogooogao

Oooooocoooooooogogooooao

Oo0ooooooooooooogogooooaoo

~
(o]
o/

Oooooooooooooo4gooooao

OO0 o0ooOoDooo4o0 oD oDoDooo oo oDoDooogogooooao
e s e [ e e s e I A
Ooo0oooooooooooooooooDoooooooooao
oo o0ooooooo0 oo o ooo o0 oo oDoo oo oOooooo
e s e e e e I
Oo0oo0oo0Dooo o I oo ooUooooUooooooogog
OO0 o0ooODoooo0 oo oDooo oo oDoDooogogooooao
e s e e [ e s e I A
Ooo0oooooooooooooooooDoooooooooao
oo o0o oo oooo0 oo oD ooo o0 oo oDooo4go0ooooo
e e e e I
e s e e e e e I
OO0 ooo4o0 oo oDooo oo oDoDooogooooao
e e e s e [ e s e Y O A
oo ooooooooooooo o oo ooooogoooooao
oo o0o oo oooo0 oo oD ooo o0 oo oDoo oo oOooooo
e s e e e e I
e e e e e e
OO0 0ooODooo4o0 oo oDooo oo oDoDooogogooooao
e e s e [ e e Y I A

Oo0oooooooooooogooooao

Oo0oooooooooDooog4gooooao

Ooo0ooooooooooooogogoooaoao

Oooooocoooooooogogooooao

Oooooooooooooogogooooaoo

Oo0ooooooooooooo4gooooao

Oo0ooooooooooooo4gooooao

(&
e

Oo0ooooogogooooDooogdgooooaog

Ooo0ooooooooooooogogooooao

2004-509845

Oooooocoooooooogogooooao
Oooooooooooooogogooooaoo
Oooooooooooooogooooao
Oooooooooooooo4gooooao
Oo0ooooogogoooDooodgooooao
Oooooooooooooogogoooaoao

Oooooooooooooogogooooaoo

2004.4.2

Oooooooooooooogogooooaoo

Oo0ooooooooooooo4gooooao

OOo0oooooooooooogooooao

Oo0ooooogogUooooDooogdgooooao

10

20

30

40

50



Ooooocoooooooogdg
Oooooooooooogdg
Oooooooooooogdg
Ooooocogogooooogdg
OO0 O0OoDoogogooooogd
Ooooocoooooooogodg
Ooooocoooooooogdg
Oooooooooooogdg
Ooooooooooooogdg
OO0 oDoDooogooooogdg
OO0 Oo0ooDoogogooooogd
Ooooocoooooooogd
Ooooooooooooogdg
Ooooooooooooogdg
OooDoooooooooogdg
OoDooDoogogooooogd
Ooooooooooooogod
Ooooocoooooooogod
Ooooooooooooogdg
Oooooooooooogdg
OoooDoooooooogdg
OoDoDoDoo4gogooooogd
Ooooocooooooood
Ooooocoooooooogod
Oooooooooooogdg
Oooooooooooogdg
Oooooooooooogdg
OoDoDoDoogogooooogd
Ooooocoooooooogod
Ooooooooooooogdg

e e R e [y [ [

e e ey e sy s e e I |
e e e e B ey e I |
e e e e e e s e s e e I |
e e R e ) e e ey e s e A s e e o |
[ Y = [ [ e e e Y Y [ |

Oooo0oooQgdg

O
O
O
OJ
O

O
O
O
O
O

OO0 oooooooooDooooooooool|o
OOo0oooooooooDooooooooooli™
OOo0oooooooooDoooogogoooooaoli™g
OO0 o0DooooooooDooogogogooooaolig
OO0 0o ooogog0oo0ooDooogoooooaol-g
OOo0ooooooooooooooooooolo
OOo0oooooooooDooooooooool™
OO0 oooooooooDoooooooooaoli™g
OOo0oooooooooDoooogogogooooao
OOo0ooooooogoooDoooogogogooooao
OO0 0o ooogoggooUooDooogoggooooao
Oo0ooooooooooooooogoooooao
Oo0ooooooooooooooooooao
OOo0ooooooooooooogooooooao
OOo0oooooooooDoooogogogooooao
OO0 ooooooooooDoooogoggogooooao
Oo0oooooooooooooooooobooao
OOo0ooooooooooooooooooao
Oo0oooooooooooooooooooao
OOo0oooooooooDoooogoogooooao
OOo0oooooooooDoooogogogooooao
OO0 oooooogogoooDoooogoggogooooao
OOo0oooooooooooooooooobooao
OOo0ooooooooooooooooooao
OOo0ooooooooooDoooooooooao
OOo0oooooooooDoooogoogooooao
OOo0oooooooooDoooogogogooooao
OO0 oooooogogooDooogoggogooooao
OOo0ooooooooooooooooooao
Oo0ooooooooooooooooooao

OoooooQgdg

OooooogoQgdg

Oooooogogdg

Oooooogoood

|

Oooo0oooOodg

OooooooQgdg

OoooooQgdg

OooooogoQgdg

Oooooogogdg

Oooooogoood

|

OooooooOodg

OoooooQgdg

~
~
o’

OoooooQgdg

OooooogogoQgdg

Oooooogogdg

OooOoo0ooooOodg

Oooo0oooOodg

OooooooQgdg

OooooogooQgdg

Oooooogogogdg

(&
e

Oooooogogdg

I [ |

2004-509845

OooooooQgodg
OooooooQgdg
Oooooogoogdg
Oooooogogdg
Oooooogogdg
OooOoo0ooooOodg

OooooooQgodg

2004.4.2

Oo0ooooooOoooooao
Oo0ooooooooooao
OO0 ooooogogogoooao
OO0 ooooogogogooooao

Oo0oDooOooo o0 oo ooogogooooo
OO0 oooooo4o0ooDooogogoooo
OO0 ooODooo4o0ooDooogogoooo
OO0 Do oDoooo4Qg0ooDooogogoooao

OooooooQgdg

OooooooQgdg

Oooooogoogdg

Oooooogogdg

10

20

30

40

50



Oooooogd
OOooooogd
OoOoo0oo0ooood
Oooooooogdg
Oooooooogdg
Ooooooogd
OOooooogd
OOoooooogd
OoOoo0oooogod
Oooooooogod
Ooooooogd
Ooooooogd
OOooooogd
OOoooooogd
OoOooooood
Oooooooogd
Ooooooogd
OOoooooogd
OOoooooogd
OoOoo0oooood
OoOoooooogod
Ooooooogd
Ooooooogd
Oooooogd
Ooooooogd
OoOoo0oo0ooood
Oooooooogod
Oooooooogd
Ooooooogdg
Ooooooogd
OOoooooogd
OoOoo0oooood
Oooooooogd
Oooooooogd
Ooooooogd
OOooooogd
OOoooooogd

Oo0oooooooooooooogodg
Oo0oooooooooooooogodg
Oo0ooooooooooooogd
Oo0oooDooogooooooogd
OO0 oDooDooogggoooooogod
Oo0oooooooooooood
Ooooooooooooooogodg
Oo0oooooooooooooogodg
Oo0oooooooooooooogdg
Oo0oooDooogogoooooogd
OO0 oDooDooogoggogoooooogod
Oo0ooooooooooooogodg

Ooooooooooooooogooao
Oooooooooooooogooao
Oooooooooooooogogooao
Oo0oooooooooooogoggogogoao
OO0 oDoooo4gogoooDoooggogoao

|

a

OOo0oooooooooooooogoga-g

Oooooooooooooogooao

SO o0o0oogoogodg

Oooooooooooooogogooao
Oo0ooooo4ooooooogogogogoao
OO0 o0ooooodggogoooDooogogdgogooao
Ooooooooooooooogogooao
Ooooooooooooooogooao
Oooooooooooooogooao
Oooooooooooooogogogoao
Oo0ooooo4gogoooooogogogoao
Ooo0ooooooooooooogogooao

Ooooooooogogogogoao

e R e e [y [ A B [
e e e e e e e R [ A [
e e e e [

e e e e e e s sy e e e e e A o B
e e e e e e sy s e e Y o B
Ooojoooooo o0 oo oooo0 oo oDooo oD oo oDooo oo oDoDooooooooo

O
O
O
O
O
O
O
O
O

Ooooooooooooogodg

(=

~
oo
o/

Oo0oooooooooooooogdg
Ooooooooooooooogdg
OO0 oooDooogogoooooogd
Ooo0ooooooooooooood
Ooooooooooooooodg
Oo0oooooooooooooogodg
Oo0oooooooooooooogdg
Ooooooooooooooogd
OO0 oooDoooggooooooogd
Oooooooooooooood
Ooooooooooooooogodg
Ooooooooooooooogodg

Ooooooocoooooooogogooao

tOoo0o oo oooooooQgodg

Oooooooooooooogooao
Oooooooooooooogogooao
OO0 ooooogogoooooogoggogoao
Ooo0ooooooooooooogooao
Ooooooocoooooooogogooao
Oooooooooooooogooao
Oooooooooooooogogooao
Oooooooooooooogoggogooao
OO0 ooooogogoooooogoggdgogoao
Ooooooocoooooooogooao
Oooooooooooooogogooao
Oooooooooooooogooao
Oooooooooooooogooao
Oooooooooooooogoggogogoao
OO0 o0Doooogogoooooogoggdgogooao

O Ooo0ooo

(&
e

2004-509845

Oooooooooooooogod
Oooooooooooooogod
Oo0Dooooogoggogoooooogd
Oo0oooooooooooood
Oooooocooooooooogod
Oooooooooooooogodg
Oooooooooooooogodg
Oooooooogooooooogod
OO0 oDoooogog4gogoooooogod

2004.4.2

10

20

30

40

50



e e e R e [ [ A B [

e e e e sy
e e e e ) s
e s e e e s e A o
e e e e s e e ) s R o

Ooooooood

Oooooooooooogdg
Ooooooooooooogdg
OoDoDooooooooogdg
OO0 Oo0DoDooogogooooogd
Ooooocoooooooogod

OooooooQgoao
OooooogoQgoao
OooooogogQgogoao
Ooooooggogao
OO0 oOoooogQgogaog
OooooooQgoao
OooooooQgoao
OoooooogogQgogoao
OooooogQgogoao
Ooooooggogao
OO0 oOoooogoQgogaog
OooooooQgoao
OooooooQgoao
OooooogoQgogoao
OooooogogQgoao
Ooooooggogao
Oooo0oooOgoOoao
OooooooQgoao
OooooooQgoao
OooooogoQgoao
OooooogogQgogoao
OooooogQgogao
OooOoo0oooOgoOoao
OooooooQgoao
OooooooQgoao
OooooogoQgoao
OooooogQgoao
Ooooooggogao
OooooooOgoOoao
OooooooQgoao
OoooooogoQgoao
OooooogogQgoao
Ooooooggogoao
OO0 ooooggogao

OoooooooooooooooooooooogooooOoao

O 0o oo
O Ooogo
O Ooogoo
O O oo
I O [
I [ I [y
O 0o oo
O Ooogoo
O Ooogo
O O oo
I Y
O 0o oo
O 0Ooogoo
I [
O Ooogoo
I ) [
O 0o oo
O 0o oOoo
O Ooogoo
O Ooogoo
I [ [
O O oo
O 0o 0o o
O 0o oo
O Ooogoo
O Ooogoo
I [ [y
O O ogo
O 0o oOo o
O 0o oOoo
O 0o oo
O Ooogo
O 0o oo
O O ogo

Ooooooooooooooogoooao
Ooooooooooooooogoooao
Ooooooooooooooogoooao
OO0 ooDooo4oooooogogogoooao
OO0 O0DoDoogogUoooDooogogogoooao
Ooooocoooooooooogoooao

O0Oooos
O Oooos
O Oooos

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

O o0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O oOooo
O oOooo
O Oooo
O 0Ooo
O o0ooo
O 0Oooo
O oOooo
O oOooo
O Oooo
O 0Ooo
O 0Oooo

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

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

Ooooocoooooooogdg
Oooooooooooogdg
Ooooooooooooogdg

OoooDooo4ogooooogoggoooao
OO0 O0DoDoogog4oooDooo4gogogoooao
Ooooooooooooooogogoooao
Ooooooooooooooogoooao
Ooooooooooooooogoooao
OoooDoooooooooogogogoooao
OO0 ooDoooo4ogooooogoggoooao
Ooooooooooooooogogoooao
Ooooooooooooooogoooao
Ooooooooooooooooooao
Ooooooooooooooogoooao

O Oooos
O Oooos
OoooQgov

€))

O
O
O
O
O

OoooDoooooooogdg
OoDoDoDoo4gogooooogd
Ooooocooooooood

JP

O
O

O
O

2004-509845

Ooooooooooooooogoooao
Ooooooooooooooogogoooao
Oooooooo0ooooooogoooao
OoooDoooooooooogogogoooao
OO0 oooooogog4ogoooooogogogao
Oooooooooooooooogogogoao
Ooooooooooooooogogogoao
Ooooooooooooooogogogoo
Ooooooooooooooogogoao
Oooooooo4oooooogogoao
OO0 ooooogog4gogooooodgogogao

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

2004.4.2

10

20

30

40

50



e R e [ [ A [

Oo0ooooooooooDoooo0ooooDooogogo

Ooooooo0oooooooo0ooDooooooooao

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

OoooooooooooDoooooooooooogogooao

a

=]

Oo0ooooooooooooooooooao

O 0Ooo0oooao
O 0Ooo0oooo
O Oooooao
O OooQgooao
O O0Oo0gogoao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Oooooao

Ooooocoooooooogdg
Oooooooooooogdg
Oooooooooooogdg
Ooooocogogooooogdg
OO0 O0OoDoogogooooogd
Ooooocoooooooogodg

O O

O

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

O Ooooo
O Ooooo
O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooao
O 0Ooooo
O Ooooo
O Ooooo
O 0Ooooo
O 0O oOooo
O 0Ooo0ooo
O 0Ooooo
O 0Ooooo
O Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo

OooooooQgooQgQd
OooooooogogoaoQg
Oooooogogaog
Oooooogogaodg
OOooooogogodg
Oooo0oooogoogod
OoooooooQgoQgoQg
OooooooQgogoaoQg
OooooogogaoQg
Oooooogogdg
OO0 ooooogogdg
Oooo0oooOoQgd
OooooooogoQgQg
OoooooogogoQg
OooooogogaoQg
Oooooogogog
OoOoo0ooooOoogoad
Oooo0oooOoogod
OooooooQgoQgQg
OoooooogogaoQg
OooooogogaoQg
Oooooogogdg
OoOoo0ooooOod
Oooo0oooOooQgQd
OoooooogogoQg
OooooogogaoQg
OooooogogoQg
Oooooogogog
OoOoooooogoad
OooooooOoogoaQd
OooooooogogoQg
OooooogogoaoQg
OooooogogoQg
Oooooogogodg

O
O
O
OJ
O

|

O

Ooooooooooooao
Oo0ooooooooooao
Oooooooogoooooao
OO0 ooooogogogoooao
OO0 oo ooogogogoooao
OOo0ooooooooOooooao
Oo0ooooooOoooooao
Oo0ooooooooooao
Oo0oooooogogogooooao
OO0 ooooogogogoooao
OOo0ooooooooOooOoobooao
OOo0oooooooooooao
OoooooooOoooooao
Oo0ooooooOoooooao
Oo0oooooogogogoooao
OO0 ooooogogogoooaog
OOo0ooooooooOooooao
OOooooocooogogoooao
OoooooooOoogoooao
Oo0ooooooooooao
Oo0ooooogogooooao
OO0 ooooogogogoooao
OOo0ooooooooOooooao
OOooooocooooooao
Oo0ooooooOoooooao
Oo0ooooooooooao
OO0 ooooogogogoooao
OO0 ooooogogogooooao

O 0Ooooo
O 0O oOooo
O 0Ooo0ooo
O 0Ooooo
O 0Ooooo
O Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo.o
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo

[

O

(10)

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

JP

2004-509845

2004.4.2

10

20

30

40

50



e R e [ [ A [
e e e e e e e A [
OO0oooooooooDoooo0 oD oo oDoooooooDoDoDoooooooao I:I|I:I Ooooooooooooogdg
e e e e e e ) e e e [ B s [ |
e e e e e e e e s e R e e e B s s [
e e ) R [ R e e A [

OO0O0Oo0oo0oooao
OOoo0ooooao
OO0Ooo0ooooao
O 0Oo0ooooao
O O0Oo0OooOoooao
OO0Ooo0oo0oooao
OO0o0o0ooooao
OOo0o0ooooao
OO0Oo0ooooao

Oooooooogod

O Ooooo
O Ooooo
O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooao
O 0Ooooo
O Ooooo
O Ooooo
O 0Ooooo
O 0O oOooo
O 0Ooo0ooo
O 0Ooooo
O 0Ooooo
O Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo

O0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooao
O Ooo0oooao
O 0Oo0oooao
O 0Ooo0oo0oo0oao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O Oo0oooao
O 0Oo0oooao
O 0Ooo0oo0oo0oao
O 0Ooo0oooao

O 0Ooo0goooao
O 0OooQgoooo
O Ooogooo
O Ooogogooao
OO oQgogoao
O 0Ooo0oo0ooao
O 0Ooo0goooo

O Ooo0ooOoo
O Ooooo
O Ooooo
O Ooogoo
OO o0gogog
O 0Ooo0ooo
O 0Ooo0ooo
O Ooo0ooo
O Ooogoo
O Ooogoo
OO oOgogo
O 0Ooo0ooo
O Ooo0ooo
O Ooo0ooo
O OooOooo
O Oogoao
O 0Ooo0ooo
O 0Ooo0ooOoo
O 0Ooooo
O Ooooo
O OooOooo
O Ooogoo
O 0Ooo0oo0oo
O 0Ooo0ooo
O Ooooo
O 0Ooo0ooo
O Ooogooo
O Oogoo

O0Ooo0oo0ooao
OoOoo0oooaoo
OoOoo0oooao
OO0Oo0oooao

SO o0o0ooogodg
|I:JI:II:II:II:II:II:II:I

O

OOooooogd
Oooo0ogoood

O OoOgooo
O Ooo0ooOoo
O Ooo0ooo
O Ooooo
O Ooooo
O OoOooo
OO oOgoo
O Ooo0ooOoo
O Ooooo
O OooOooo
O Ooooo
O OoOooo
O O0Oo0ooo
O Ooo0ooOoo
O Ooooo
O Ooooo
O OooOooo
O OoOgooo
O O0Oo0ooo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O OoOooo
O O0Oo0ooOoo
O Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O OoOgooo

OoOooooood

SO o0o0ooo0godg
Ooooooogd
Ooooooogd
Oooooogd

O

O Ooooo
O Ooooo
O OooOooo
OO oOgoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O OooOooo
O 0Ooo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O 0OoOooo

O0Ooo0oooao
O0Oo0Oo0ooao
O0Ooo0oo0ooao
O0Ooo0Oooao
O0Ooo0oooao
O0Ooo0oooao
O 0Ooo0oooaog
O0Oo0oo0ooao
O0Ooo0oo0ooao
O0Ooo0oooao
OoOoo0oooo
O0Ooo0oooao
O0Oo0oooao
O0Oo0oo0ooao
O0Ooo0oooao
OOoo0oooao
OOoo0oooo
O0Ooo0oooao
O0Oo0oooao
O0Oo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
OOoo0oooao
O0Oo0Ooogoao

O 0O ogo I:I|D O
OO0o0oo0oo0oooao
[ | I:I|I:I O OO
OO0Oo0ooooao
OO0Oo0ooooao
O O0Oo0ooooao
OO0Oo0ooooao

(11

[ |
Q OO OO
|
I [y |
I [ [ |
I [ |
I [ |
O Ooogogoog

OoOooOoo =200
OO0O0o0ooooao

S B T |

[ |
[ o R |

L I R R |

JP

[m}

d OooOooog o O 0oo0oooao
O O0ooo O

O O oo

50O

O 0Oo0ooOoao
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo

00O

[ B |

I [ |
Q OO OO
O 0Ooogoogog
O 0Ooogogog
OO ogogog
Iy |
I [ |
I |
[ Y |
O Ooogogog
Y s Y |

2004-509845

e S R R |

OO0o0ooooao

L B R o |
OO0Oo0ooooao
O O0O00ooooao
OO0Oo0oo0oooao
OO0oo0ooooao
OO0Oo0ooooao
OO0Oo0ooooao
OO0Oo0ooooao
OO0Oo0oo0oooao

[ |
[ I R |

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

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

2004.4.2

O 0O oo

10

20

30

40

50



e [y e e R e [y [ [
e e e e e e R [ A [
e e e e e ) e e e [ B [ |
e e e e e s e s e e e e e [ B s s [
e e e e e s e e e e e e s [

Ooooooooogooao

Ooooooooo oo ooooo oD oo oooo0o o0 oo ooooooooooodg

Ooooooooooooao
Oo0ooooooOoooooao
Oo0oooooogoogogoooao
OO0 ooooogogooooao
OO0 Oooooogogogoooao
OOo0ooooocoooOooooao
Ooooooooooooao
Oo0ooooooooooao
Oooooooogoooooao
OO0 ooooogogogoooao
OO0 oo ooogogogoooao
OOo0ooooooooOooooao
Oo0ooooooOoooooao
Oo0ooooooooooao
Oo0oooooogogogooooao
OO0 ooooogogogoooao
OOo0ooooooooOooOoobooao
OOo0oooooooooooao
OoooooooOoooooao
Oo0ooooooOoooooao
Oo0oooooogogogoooao
OO0 ooooogogogoooaog
OOo0ooooooooOooooao
OOooooocooogogoooao
OoooooooOoogoooao
Oo0ooooooooooao
Oo0ooooogogooooao
OO0 ooooogogogoooao
OOo0ooooooooOooooao
OOooooocooooooao
Oo0ooooooOoooooao
Oo0ooooooooooao
OO0 ooooogogogoooao
OO0 ooooogogogooooao

O 0Ooo0goooao

O0Ooo0oo0ooao

O
O
O
O
OJ
O
O
O

OooooooooQgodg
oo ooooogooQgdg
OO0 ooooogoogg
OO0 oooooggdg
OO0 oooooogdg
OoooooooOodg
oo ooooooQgodg
oo ooooogooQgodg
OO0 ooooogoQgdg
OO0 ooooogoogdg
OO0 oooooogdg
OoooooooOodg
OooooooooQgodg
oo ooooooQgg
OO0 ooooogoogg
OO0 oooooggg
Oooooooood

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

O Ooooo
O Ooooo
O OooOooo
O 0OoOgooo
O 0Ooo0ooOoo
O Ooooo
O Ooooo
O Ooooo
O OooOooo
OO oOgoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O OooOooo
O 0Ooo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O 0OoOooo

OOoo0oooo

OOoo0oooo

O0Oo0oooao

O OoOoo0oo0odao

|

O

O0Ooo0oo0oo0oao

O0Ooo0oooao

O0Ooo0oooo

O Ooogoo
O Ooogoo
OO oOgogo
O 0Ooo0ooo
O Ooo0ooo
O Ooo0ooo
O OooOooo
O Oogoao
O 0Ooo0ooo
O 0Ooo0ooOoo
O 0Ooooo
O Ooooo
O OooOooo
O Ooogoo
O 0Ooo0oo0oo
O 0Ooo0ooo
O Ooooo
O 0Ooo0ooo
O Ooogooo
O Oogoo
O O0Oo0ooo
O 0Ooo0ooOoo
O 0Ooo0ooo
O OooOooo
O Ooogooo
[ Y

]

O

O

(12)

Oooo0oooOodg

OooooooQgdg

OooooogooQgdg

Oooooogogogdg

(&
e

Oooooogogdg

I [ |

2004-509845

OooooooQgodg
OooooooQgdg
Oooooogoogdg
Oooooogogdg
Oooooogogdg
OooOoo0ooooOodg

OooooooQgodg

2004.4.2

OooooooQgdg

OooooooQgdg

Oooooogoogdg

Oooooogogdg

10

20

30

40

50



oooooooobooooooogao
obooobooboboobooboodd
oooooooobooooooogoao
gooogobao

g
ooooooooboDoooooogao
obooobooboboobobog
uobooboobobooboaoobood
oooooooobooooooogao
obooobooboboobooboodd
oooooooobooooooogoao
gooogobao
obooobooboobooboood
ooooooooboDoooooogao
obooobooboboobobog
uobooboobobooboaoobood
ooogao

gooogbad
oooooooobooooooogoao
obobooboobooboobobod
obooobooboobooboood
ooooooooboDoooooogao
obooobooboboobobog
uobooboobobooboaoobood
oooooooooao

gooogbad
oooooooobooooooogoao
obobooboobooboobobod
obooobooboobooboood
ooooooooboDoooooogao
obooobooboboobobog
uobooboobobooboaoobood
oooooooobooooooogao
gooogbad
oooooooobooooooogoao
obobooboobooboobobod
obooobooboobooboood
ooooooooboDoooooogao
obooobooboboobobog
ugboodagbad
odoogooooooofogoggogagd
obooobooboboobooboodd
oooooooobooooooogoao
obobooboobooboobobod
obooobooboobooboood
ooooooooboDoooooogao
obooobooboboobobog
uobooboobobooboaoobood
oooooooobooooooogao
obooobooboboobooboodd

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

O0Ooo0oo0oo0oao

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

O0Ooo0ooo0oao
OOoo0oooao
OOoo0oooao
OOoo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O0Ooo0oo0oo0oao
OOoo0oooao
OOoo0oooo
O Ooo0oooao
O Oo0ooogoao
O 0Oo0oo0oo0oao
O0Ooo0oo0oo0oao
OOoo0oooao
OOoo0oooo
O Ooo0oooao
O Oo0ooogoao
O 0Oo0oo0oo0oao
O0Ooo0oo0oo0oao
O Ooo0oooao
OOoo0oooaoo
O Ooo0oooao
O Oo0ooogoao

OooOoo0ooood
OooOoo0oood
Oo0ooood
OoOoo0oooogod
OoOoo0oooogod
Ooo0Ooo0Ooood
OooOoo0oood
Oo0o0oood
OoOoooood
OoOoo0oooogod
OoOoo0oooogod
OooOoo0Ooood
OooOoo0oood
Ooo0oo0oood
Oo0o0ooood
OoOoo0oooogod
OoOoo0oooogod
Ooo0Ooo0ooood

O 0Ooo0ooo
O 0Ooo0gooo
O 0OooOgooo
O Ooogoog
Y [ Y
O 0Oo0oo0oo
O 0Ooo0gooo
O o0Ooooo
I [
O Ooogoog
[ Y
O 0Ooo0oo0oo
O 0Ooo0gooo

SO0 o0o0o0gooOooao
OooooooogooQgdg
OooooooogoQgg
OooooooogoQgg
OO0 oooooggg

O0Ooo0oooao

(13)

O0Ooo0oooo

OOoo0oooao

O 0Oo0oooao

O 0Oo0oo0oo0oao

SO0 o0 o0oooogo
OoooooooQgodg
OooooooogooQgg
OooooooogoQgg
OoooooogoQgg
Oooooooggdg
Oooooooogodg
OooooooogoQodg
OooooooogoQgg
OoooooogoQgg
OoooooogoQgg
OO0 ooooogogdg
OoooooooQgodg
OooooooogoQodg
OooooooogoQgg
OooooooogoQgg

[ I R |

O0Ooo0oo0ooao

O0Ooo0oooao

O0Ooo0oooo

O OooOooo
O Ooogoo
O 0Ooo0oo0oo
O 0Ooo0ooo
O Ooooo
O 0Ooo0ooo
O Ooogooo
O Oogoo
O O0Oo0ooo
O 0Ooo0ooOoo
O 0Ooo0ooo
O OooOooo
O Ooogooo
[ Y

JP

2004-509845

oooooao

oo

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

O

O

0

O

O0Ooo0oo0oo0oao
O Ooo0oooao
OOoo0oooaoo
O Ooo0oooao
O Oo0ooogoao

2004.4.2

gagaod

O

O

L R

m]

0

OO0 oooooggdg

10

20

30

40

50



e R e [ [ A [

SO ooooooooogoQgoo

e e e e e e e [
e e e e e e e ) e e [ B [ |
e e e e e e e ) e e s [
e ) R R e e [ [ A B [

OooooooooQgooao
oo ooooooQgooo
OO0 oooooogooao
OO0 oooooogogogooao
OO0 oooDooogogogogoao
Ooooooooogooao
OoooImooooQgooao
oo oo ooooQgooo
OO0 oo oooogooao
OO0 oooooogogogogoao

OoOo0ooooooo0 oD ooDoooo00 oo oDooooD oo oDoDooo0ooooodg
OO0 oDooooogogogoao

O
O
O
O
O
O
O
O

O
O
O
O
OJ
O
O
O

OooooooogoQgQg
OooooooogoQgdg
OOooooogljgg
OOooooogljgg
OO0 o0ooooogljgg
OoOoo0oo0oooogljgd
Oooooooogljgdg
OoooooogQg™g
Ooooooggog
Oooooogogdg
OO0 oooogogdg
OooooooogooQgd
OooooooogQg™g
OooooooogoQgdg
Oooooooggdg
Ooooooggg
OoOooooooQgd

OoOoo0oo0oooao
OoOoooooao
OOoooooao
OOoo0ooooao
O O0OoO0ooooao
OOoo0oo0oo0ooao
OoOoo0ooooao
OoOoooooaoo
OOoo0ooooao
OOoo0ooooao
O O0OoO0ooooao

Oooo0oooQgdg

O0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooao
O Ooo0oooao
O 0Oo0oooao
O 0Ooo0oo0oo0oao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooao

OoooooQgdg

OooooogoQgdg

Oooooogogdg

Oooooogoood

O0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OoOoooooaoo
OOoooooao
I:J|I:l O OooOooo
OO0 oooao
OoOoo0oo0oo0ooao
OOoooooaoo
OOoooooaoo
O Ooooooao
O O0Oo0ooooao
O0Ooo0oo0oo0ooaoo
OoOoo0oo0oo0ooao
OoOoooooaoo
OOoo0ooooaoo
OO0Ooo0ooooao
O O0Oo0ooooao
OOoo0oo0oo0ooao
OoOoo0oo0oo0ooaoo
OoOoooooao
OOoooooaoo
O O0Ooo0ooooao
O O0Oo0ooooao
OOoo0oo0oo0ooao
OoOoo0oo0oooao
OoOoooooaoo
OOoo0ooooao
O O0Oo0ooooaog
O 0OoO0Ooooao

I:ll:l|l:l
O OO
OJ
O
O
O
O
O
O
O
O
O
O

O
O

O Ooogogog
OO oQgogog
I [y |
I [y |
[ |
O Ooogogoog
|
I [y |
I [ [ |
I [ |
I [ |
O Ooogogoog
OO ogogog
O 0Oo0oo0oo
I [y |
I |
I [ |
O Ooogogoog
OO ogogog
O 0O o0ooo
I [ [ Iy |
I [ |
[ |
O Ooogogog
OO ogogog

O
O
O
O
O
O
O
O

SO 0o0o0oogodg
OoOoo0ooooao
OoOoooooaoo
OOoooooao
O Oo0ooooao
O O0Oo0oo0oo0ooao
OoOoo0oo0oo0ooao
OoOoo0ooooao
OoOoo0ooooaoo
OOoooooao
O Oo0ooooao
O O0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OoOoo0ooooao
OoOoo0ooooao
O Ooooooao
O Oo0ooooao
OO0Ooo0oo0oo0ooao

Oooooooogooao
oo ooooooQgooo
OO0 ooooooQgooo
OO0 oooooogogooo
OO0 oDooooogogogogoao
Ooo0oooooooOgoOooao
Oooooooogooao
oo ooooooQgooo
OO0 ooooooQgooao
Oo0oooooogogooao
OO0 oooooogogogogoao
Oo0oooooooOgoOooao
OoooooooQgooao
Oo0ooooooQgooo
OO0 oooooogooao
OO0 oooooogogogooao
OO0 oDooooogogogoao
Oo0ooooojoogoOooOoao
Oo0ooooooQgooao
oo ooooooQgooo

(14)

Ooooooooo

O

I:II:II:II:II:II:II:I|I:J
Ooooooog

O
O
O

O oo oooodg

JP

O Oo0oogoooooog

Ooooooooog

2004-509845

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

Ooooooog
Ooooooog
Ooooooodg
O oo ooooog
O Oo0ogoooooog
Ooooooooog

O O

Oooooooog

O 0Ooo0goooo
O 0Ooo0oooo
O 0OooQgooo
O Ooogooo
O O0OoQgogoao

2004.4.2

Ooooooog

goao

O

Ooooooodg

OoooooogooQogooao
OO0 oooooogooao
OO0 oDooDooogogogogoao

O

O Ooooooog

0

O 0O0oooooog

10

20

30

40

50



[ [ e e e I [ O |

OO oo0oooooooo0ooooooogoogoooao
e e e e s e e [ [ [ o

OOo0ooooooo0ooDoooooooooogdg
Oo0ooooooo0ooooooogooooao

O Ooogoo
O Ooogoo
O O oo
I ) [
O 0o oOoo
O 0o oo
O Ooogo
O Ooogoo
O O oo
I O [
I [ I [y
O 0o oo
O Ooogoo
O Ooogo
O O oo
I Y
O 0o oOoo
O 0o oo
O O oo
O O oo
Y I
I I [y
I I [y
I I [y
O O og o
I I i A |
I A |
I I [y
I I [y
O O og o
O O g o
I I i A |
O 0Oood
O 0O oo
O 0O oo
O O og o
O O g o
I o A |
O 0Oood

0O 0O oo

e e e e ) e e ) e Y I
e e e e A e e e e e e e s s e Y I

[ Ry

Ooo0ooooOooo o0 oo oo oo0 oo oD o oo oo oo oD oo o0 oo oDoD oo o o0 oo oooogoQgoo

O O
O O
O O

oo
O
]

oo ooooooQgogooo
OO0 ooooooQgogooo
oo oooooogogogooo

SO0 ooOo0ooOoooo

Oooooooooooooogdg

O0Ooo0oooao

O Ooooo
O Ooooo
O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooao
O 0Ooooo
O Ooooo
O Ooooo

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 oDoOo0ogoQgoo

OOoo0ooooao

O O0ooo

Oooooooggogoao
OO0 oDoDoooggogoao
Ooooooooogooao
Ooooooooogooao
OoooooogoQgooao
OoooooogogQgooao
Oooooooggogooao
OO0 oDoooggogoao
OooooooooQoooOoao
Oooooooogoooao
OoooooogogQgooao
OoooooogogQgooao
OoooooogQgogoao
OooooooooOooOooOoao
OooooooooQgooOoao
OooooooogooQgogoo|o
Ooooooogogogogoo|io
Ooooooogogogoo|io
Ooooooggogoao
OoooooooOooOooOoao
OooooooooQogooOoao
OooooooooQgooao
OoooooogogoQgoooao
OoooooogogQgogooao
OO0 oooooggogooao
OooooooooOooOooOoao
OooooooooQogooao
OoooooogoQgooao
OoooooogogQgooao
OoooooogQgogooao
OO0 ooDoooggogoao

OOooooooooooooogd
OO0 oDooDooogoooooogd

Ooooooooooooooogodg

O O0oogo
O O

B0

I Iy o Iy
O 0o oo

Ooooooooooooooogdg

L S R i R |

OO0 oo oDooogogoooooao
OO0 oDooDooogogoooooao
OO0 0o oDooogogooooao
Oo0ooooooooooooao

oo oooooogoogogooQg

o 0o =90
5O
O 0o oo

[ |

O Oooo
O 0O oo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0oo o
O 0Oooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0O oo

[

O O oo

O o

O G

t o oo o oooooogdg

OO0 oDoooooogooooooo
OO0 oooDooogogoooooo
OO0 Do oDooogogoooooao
Ooo0oooooooooooooao
Oo0ooooooooooooao

[ |

(15)

O 0Oooo

O 0Oooo

O 0Oooo

JP

2004-509845

O O0ooo

O Oooo

I I |

OO0 oo ooooooooooo

O 0Oooo

SO0 ooOoOgooooo

OO0 oo oDooogogogoooooo

O 0Ooogoo

O 0Oooo

O O0ooo

e S R |

OO o0o4goQgooo
Ooooooooooooooao
oo ooooooooooooao
OO0 ooooooogooooooo
OO0 oo ooooogooooooo
OO0 oo oooogoooooo
OO0 Do oDooogogoooooao
Oo0oooooooooooooao
Oo0ooooooooooooao
oo oDoooooogooooooo
OO0 ooooooogooooooo
OO0 oo oooogogogoooooao
OO0 Do oDooogogoooooao

O d

O O0ooo

O
O
O
O
O

2004.4.2

Ona oo
O5n;| oo
O5n| oo
O O0ooo
O O0ooo
O5;| oo

O
O
O
O
O
O

O
O
O
O
O

O

O

10

20

30

40

50



Ooooooooooooogdg

O o0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O oOooo
O oOooo
O Oooo
O 0Ooo
O o0ooo
O 0Oooo
O oOooo
O oOooo
O Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O oOooo
O oOooo
O 0Oooo
O 0Ooo
O o0Oooo
O 0Oooo
O oOooo

O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Ooo
O 0ooo
O 0Oooo
O 0Oooo
I
Y A
i A

O o0Ooo0ooao
O Ooo0ooo
O Ooooo
O 0Ooooo
O 0OoOooo
O 0Oo0ooao

Ooooooooooooogodg
Ooooooooooooogodg
Ooooooooooooogodg
OO0 ooDooogogooooogod
OO0 o0ooDooogogogooooogod

O
O
O
O
O

O
O
O
O
OJ

e e e R e [ [ B [
e e e s e e ) e R [y [ A [

ey e e s B

OooooOoo4o0D oo oooooooooDoDooogogogogooao I:I|I:l OO0 ooooogogooooaog
s e s e e s e e e e ey e e s s e Y o
OooooooooooooooooooDoDooo oo oDoDooooooDoooooooooao

O oOooo|;o
O Oooo|;o
O oOooo|o
O 0o oo|o
O O oOoo|o
O o0Oooo
O o0Oooo
O oOooo
O oOooo
O 0Oooo
O 0Ooo
O o0Oooo
O 0Oooo
O 0Oooo
O oOooo
O 0Oooo
O o0ooo
O o0Oooo
O 0Oooo
O oOooo
O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O o0Oooo
O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O oOooo
O 0Ooo

Ooooooogod
OO0 ooooogod
Ooooooood

O0Ooo0oo0ooao
OoOoo0oooaoo
OoOoo0oooao
OO0Oo0oooao
O 0Oo0Oooo
O0Ooo0oo0ooao
Oo0Ooo0oo0ooao
OoOoo0oooao
OoOoo0oooao
OOoo0oooao

Ooooooooogogoooao
oo ooooooQgoooo
OO0 oooooogoQgoooo
OO0 oooooogoggQgoooo
OO0 oooDooogoggQgogoooao
OO0 oo oDooogogdQgoooao
Oooooooogoooao
OO0 ooooooQgoooo
oo ooooooQgoooo
OO0 oooooogoggQgoooo
OO0 oo oDooogoggQgogoooao
Oo0oooooooogooOoooao
Oooooooogogoooao
OO0 ooooooQgoooo
OO0 oooooogoQgoooo
OO0 oooooogoggQgoooo
OO0 oo oDooogoggogoooao
Ooo0oooooooogooOoooao
Oooooooogogoooao
oo ooooooQgoooo
OO0 ooooooQgoooo
OO0 oooooogoggoooo
OO0 oo oDooogoggogoooao
Oo0oooooooogoooao
Oo0oooooogoooao
oo oooooogoQgoooo
OO0 oooooogoQgoooo
OO0 oooooogoggQgoooo
OO0 oo oDooogoggQgogogooao

O
O

O 0Oooo
O oOooo
O Ooooo
O 0Ooo0ooog
O 0OoO0ooo
O 0Ooo0ooOoao

O O

OO oOgoo
O Ooo0ooOoo
O Ooooo
O OooOooo
O Ooooo
O OoOooo
O O0Oo0ooo
O Ooo0ooOoo
O Ooooo
O Ooooo
O OooOooo
O OoOgooo
O O0Oo0ooo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O OoOooo
O O0Oo0ooOoo
O Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O OoOgooo

O oOooo
O Oooo
O Oooo
O Oooo
OO0 e

L R
L R B
O 0Ooooo
O 0Ooooo
O 0Oo0oo0oao

O
O

(16)

O 0O oo
O oOooo
O oOooo
O Oooo
O 0Oooo
O Oooo
O 0o oo
O oOooo
O Oooo

O
O

O o0Oooo
DDEII:I‘
O 0Ooo0ooao
O 0Ooooo

JP

OO oo
Y o =

2004-509845

O
O
O

[ |
[ I R |
[ O R |
[ I Ry |

O 0Ooo
O 0Oooo
O O0ooo
O 0Oooo
OO oo
O Ooodg
O 0Oooo
[ Ry |
[ Ry |

O
O
O
O
O

O
O
O
O
O

2004.4.2

OJ
[

O

OO oo
OO oo

10

20

30

40

50



OooooooDoooDoooOoo oo oooooooogao
OoooooobooooooooooooooooooOooOoano

O0Ooo0oooao
O0Ooo0oooo
O0Ooo0oooao
O0Ooo0oooao
OO0Oo0Oo0ooao
O0Ooo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao

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

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

Oooooooodg
Ooooooood
Ooooooodg
Ooooooogod
OOo0Dooooogod
Ooooooood
Oooooooodg
Oooooooodg
Oooooood
OOoooooogod
Oo0Dooooogod
Oooooooodg
Oooooooodg
Oooooooodg
Ooooooogod
OOoooooogod
Oo0Dooooogod
Oooooood
Ooooooood
Oooooooodg
Ooooooogod
OOoooooogod
OoOooooood
Ooooooood
Oooooooodg
Ooooooodg
Ooooooogod
OOoooooogod
OoOooooood
Ooooooood
Oooooooodg
Oooooooodg
OoOoooooogod

O Ooo0ooo
O Ooooo
O Ooooo
O OooOooo
O O OB

|

O Ooo0ooo
O Ooo0ooo
O Ooooo
O Ooooo
O OooOooo
OO oOgoo
O Ooo0ooo
O Ooooo
O Ooooo

OoooooooooIOhoooo0o oo oo oooo0oooDoDoooooooooogodg
OoOooooooooIOhoooo0o0 oD oo oooo0o oo oDoooo0Doooooogdg

[

—

Oo0oooooogoooao
Oo0ooooooQgoooao
Oo0oooooogoQgoooao
OO0 oooDooogoggoooaog
OO0 oooDooogoggoooaog
Ooooooooogogoooao

Oooooooo00ooDooooo0ooDoDooooooooao
O ooooo4o0ooDoooo oo oDoDooogogooooao

DDDDDDDD‘

it

O OooOooo
O OoOgooo
O O0oo0ooOoo

O
O
O

O

O Oogooo
O O o0gogaog
O Ooo0oono
O Ooooo
O Ooooo
O Ooooo
O OoOgoo
OO o0goog
O Ooo0ooOoo
O Ooo0ooo
O OooOooo
O OooOooo
O Oogoo
O O0Oo0ooo
O Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O OoOgoo
O O0Ooo0ooo
O 0Ooo0ooOoo
O Ooooo
O Ooooo
O Ooooo
O O o0goo

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

ma || 275 I E e s

OOoo0oo0oooaoo
OoOoooooao

O
O

O Ooogooo
O OooQgoos

OO oQgogoo
I [

O

O

O 0Ooo0goooo
O 0OooQoooo
O Ooogooao

O O o

a

O
I I B

O

O 0Ooo0ooOooo
O 0OooQgoooao
O 0Ooogoooo

I o

a7

0O Qg

O
O OoOgoo

O O

O Ooogogoao

O o0ood

OO oQgogooao
O 0Ooo0oooo
O 0OooQgooo
O 0OooQgooao
O Ooogogooo
OO ogogoao

O 0ooo

O 0Oooo

O Oooo

O Oooo

JP

I O o

O O0ooo

O 0OooO0ooOoos

2004-509845

O Oooo
O Oooo
O Oooo
O Oooo
Ooo0ood
O O0ooo

O
O
O
O
O
O

O 0Ooo0goooo
O 0Ooo0oooo
O 0OooQgooo
O Ooogogooo
OO oQgogoao
O 0OoO0oo0ooao
O 0Ooo0goooo

I [ o

O Oooo

O
O

2004.4.2

O 0Oooo

O O

O Oooo

O 0OooQgooo
O OooQgogoo

O Oooo

OOo0o0oooogod

O 0ooo

I I B

10

20

30

40

50



(18) JP 2004-509845 A 2004.4.2

oggag
oo

O oogao
O

ooogao

O

O

O

oooag
ooogao
gooao
gooad

oonf
aond

Oooooooogod
Ooooooogd
Ooooooogd
Oooooogd
O O0Oo0ooooao
OO0Oo0oo0oooao
O0Ooo0oooao
O0Ooo0oooo
O0Ooo0oooao
O0Ooo0oooao
OO0Oo0Oo0ooao
O0Ooo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Oo0Oo0ooao
O0Ooo0oo0ooao
O0Ooo0Oooao
O0Ooo0oooao
O0Ooo0oooao

O 0Ooo0oooaog

O 0Oo0Oo0ooo
O0Ooo0oo0ooao
O0Ooo0oooao
OoOoo0oooo
O0Ooo0oooao
O0Oo0oooao
O0Oo0oo0ooao
O0Ooo0oooao

O O0Ooo0ooo

O 0Ooo0ooOoo

HEOEBLESR

~ayv vrunk vk x by TRENTATE
AF K vrunTFALE PAE L= AV Fu AT AT LE
TF N voairsFk FAE VT &

AR vorm )=k AFNFAE AT =&
AV Farrk vrniyuEk E MY TAFE AT R

TFNE ~F UV IrENT A& Py ZanAFLE

[

[

[

[

[

[

[

[ A 7FE 2 —~F R TFNF I MU T mEAFAR
tert-7 F K 3—~FUNE AV TaErFLE TUREK

[ _yFLE TUNE g TRy UE

[ 2—NyFALKE oo T HARFY I FE

[ s—=xvFrt 7EFL=vs% T RTINE N-AFAHAEFY I FE

[ ®ARYFLE FarsrX)ysk HFNAT I FE NN-VAFAHVEFH I FE
[ vraRUFE RETRAANEY v I EAINVEXFNVE N-ZFAIAEXFY I P

[ vrsuZ/uELE EFes v AFNTAFAE NNV FAANEZRPI FE

vouTFALE A MRVE TFNERTNE

O

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

O

O

O

Ooo0oooooo o0 ooDooooo0 oo oooogoooao
Oo0ooooooo0ooDoooooDooDooooQgoooao
Oo0oooboooooooooooooDoojoogogoolioo
OoOo0ooioOoooo0ooDooooooooDooioogoggogoo;io;oo
OO0 ooODoogogggoooDoDooUgogUooUooDoDoioDogogogogoioo
Ooo0ooooOoooooooooo o oooooogoo;o;o
oo o0 oooooogooooooi;m
OO0 oo oooogogooooo
OO0 oo oooogooooo
OO0 oo ooooggooooao
OO0 0o oDooogog4gogogoooao
OOo0oooooooogoooooao
OO0 oo ooooQogoooooo
OO0 oo ooooQgooooo
OO0 oo oooogooooo
OO0 0o oDooogoggogoooao
OO0 o0 oDooog4gooooao
OOoooooooooooao
OoooooooQogooooaoo
OO0 oooooQogooooao
OoooooogQgooooaog
OO0 ooDooogog4Qgooooaog
OO0 Oo0oDooogog4gooooao
OOoooooooooooaoo
OoooooooQogooooaoo
OoooooooQogooooao
OoooooogQogooooao
OO0 ooDoogog4Qgooooaog
OOo0oo0ooooOoooooao
OOoooooooooooaoo
OoooooooQogooooao
OoooooogoQogooooao
OoooooogogQgooooaog
OO0 oDoDooogog4Qgooooaog
OOo0oo0oooooOoooooao
Ooooooooooooao
OoooooooQogooooaoo
OoooooooQogooooao
OoooooogogQgooooaog
OO0 o0oDooogog4Qgooooaog

O 0Oooo
O Oooo
O Oooo
O Oooo
O 0O oOgo
O 0Oooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0O ogo
O O0ooo
O Oooo
O Oooo
O Oooo
O Oooo
O 0O oo
O O0ooo
O 0Oooo
O Oooo
O Oooo
O Ooogoo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O Ooogo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O Ooogo



OoDooooooooooooo0 oo oDoooo0oooDooogogoao
OoDoOoooooooooooo0 oo oDoooooooDooogogoao

O
O
O
O
O

OoOooooooogoQo|g

OoOooooooogoQg|g

Oo0oooooogog|g

OOo0oooooogoglg

Oooo0Oooogooii™
Ny Iy I I

OoOooooooogoo|g

e I [y

oo oioOooooo oo o oo o o0 oo ooooogooIn;ooo

O 0Ooogoooio;o
O 0Ooogoo|i;o
O Ooogoo|io
O Ooogogoo|o
O O ogogo|o
O 0Ooo0gooo|io;o
O Ooogooo|io;o
I [ |
I [ O |
O Ooogogog
OO oQgogog
I [y |
I [y |
[ |
O Ooogogoog
|
I [y |

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

OoooooooogogoQgoog
OoooooooogoQgdg
OooooooogoQgog
OOooooooogogg
OO0 ooooogogg
OoOoooooooOodg
Ooooooooogogog
OooooooogoQgog
OooooooogoQgg
OOooooooogogg
OO0 ooooogogg
OoOooooooogogodg
OoooooooogoQgog
OoooooooogoQgg
Oooooooogogg
OOo0ooooogogg
OoOoooooooOod
OoOoooooooOodg
OooooooogoQgog
OoooooooogoQgg
Oooooooogogg
OOoooooogogg
OoOoooooooOodg
OoOooooooogoQgodg
OoooooooogogoQgg
OoooooooogoQgg
Oooooooogogg
OO0 oooooogogg
OoOoooooooOod

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

O

e [y e e [ e R e [ [ A B [
e e e e e e e e e [ [ A [

OooiIOoocoooooooogooooao

OooiIOoooooooooogooooaog

OoOooDOoooDoooDooobooooogogoogao

Ooooooocoooooooogogooooao

O 0o o).

O 0o oo

O o oo

O 0o oo

o

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

OoOo0ooooooogoQgi|g

OOo0oooooogog|g

OOo0oooooogoglg

Oooo0Oooodgooii™
Ny Iy I I I

O

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

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

OoooooooogooQg|g
OooooooogQgodg
OoooooogoQgdg
Ooooooggg
OoOooooooOoad
OooooooogoQgdg
OooooooogoQgdg
OoooooogQgg
OooooogQgdg
Ooooooggdg
OoOoooooogogoad
OooooooogoQo™g
OooooooogoQgdg
OoooooogoQgdg
Ooooooogogdg
Ooooooggdg
OoOoooooogogoad
OooooooogoQodg
OooooooogoQg™g
OoooooogoQgdg
OooooogoQgdg

(19)

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

JP

O

2004-509845

oooooao

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

Ooooooooodg
oo oooooQgdg
oo ooooogooQgdg

O

2004.4.2

oogao

OO0 ooooog

O Oooo
O 0Ooo

Oo0oooooogoogdg
OO0 oooooggg

O
O
O
O

10

20

30

40

50



oooooao
ooogoao

o
r
=

OH
n 148
1to 12

L e T e T e T e R e |

-
=
I

O

Ooo0oo0oood
Ooo0ooood
OoOooooogod
OoOoo0oooogod
OOo0o0oooogod
Oooose Oowv

Oooo0oood
Ooo0ooood

0O 0O

OooooooQgogoao
OooooooQgogoao
OoooooQgogoao
OO0 ooooggogaog
Oooo0oooOooQgao
OooooooQgogoao

O0Oo0oooao

Oo0ooood

=

O 0o o).
O 0o o).
O o o|o;o
O 0o oo
O O oo
O 0o o).
O 0o o).

Ooooooooooooooooooooooooao
O 0o o).

Ooo0ooooocoo o0 oo oooo0oooooogooao
Oo0oooooooDooooo4o0ooooooQgooao
Oo0oooiobooooooooo4ogooDoooogooao
OoOo0ooopoooUoooDoooo4gdoooooogooao
Oo0oDooOoU0UoooDoDoDooo4dUooDooogogogoao

T
ra
>
=)
\\
a
I

 E and Zisemers

ooooobaoao

googogao

O

(20) JP 2004-509845 A 2004.4.2

ooooooooOoooooooooobooboooooan
gbooobooboobogobooboboouoboggbOobognb
gbooboboobooboobooobooboooboooagadnb
ooooooooOooooooooooboboooOooao
gobooboobobobooboboboobooboooboodnb
ugboobooboboobodoobooboobooboadnb
gooooooao

ooooooooOoooooooooobooboooooan
gbooobobooobooogoobooboboobooboonnb
ugbooboobooboobooboooboooboooaadnb
Dooooo0”" 0000000000000 000000
gobooboobobobooboboboobooboooboodnb
ugboobooboboobodoobooboobooboadnb
goooooooOobooooooooobobooogooao
ugbooboooboooboobooooobooboooboog b
ooooooooOoooooooooobooboooooan

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

gogag

ooooooao
oooogoao

O O

gbooboboobooboobooobooboooboooagadnb
ggoooooboocooooooooao

Oooooooogod
Ooooooogd
OoOoooiooogod
OOoooio;ooogd
O Ooio;oooao
O OooOono;ooao

10

20

30

40



(21) JP 2004-509845 A 2004.4.2

TH,N

: OH HN R\
R R T};]>) n

151 152

o — — — ™

O
O
O
O
OJ
O
O
O

00O

O oo gogoo
O0Ooo0oo0ooao

OoDoooooogogoao
OooooooooogooOoao

O0Ooo0oo0oooi™
O0Ooo0ooooi™
O0Ooo0ooooi™
O0Oo0ooooi™
O 0Oo0Oo0oooi™»
O0Oo0oo0oo0ooi™
O0Ooo0oo0oooi™
O Ooio;ooooi™
O Ooo;ooooi™
O Ooo;ooooi™g
O 0Oo0Oo0oooi™
O0Ooo0oo0oooi™
O0Ooo0oo0ooao
O0Ooo0oooo
OOooooao
O 0OooOoooao
O 0OoO0Oo0ooo
O0Ooo0oo0oo0oao
O0Ooo0oo0ooao
O0OooOoooo
O0OooOoooao
O0OooO0oooog
O 0Oo0ooo0oao
O O0oo o

O0Ooo0oooao
O0Oooooo
O0OoOoooao
O 0Oo0oooao
O0Ooo0oo0ooao
O0Ooo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
O 0OoOoooaog

ODoOoooOogeoQooao
Ooooooooogogogoao
Oooooooogogogoo
Oooooooogogogao
OO0 ooDooogogogao
Ooooooooogoogogoao
Ooooooooogoogoo
Ooooooooogoogoao
Oooooooogogoao
OO0 ooooooogdg
oo oo oDoooogdg
Ooooooooogodg
OO0 oOoooOooOoooOodgee
oo ooooooogodg
OO0 ooooooogdg
OO o ooooogdg
oo oo oDoooogdg
Oooooooooogodg
O Oooooooogodg
oo ooooooogdg
OO0 ooooooogdg
OO0 ooooooogdg
OoDODoDoooe oogg
oo ooooooogodg
oo ooooooogodg
oo ooooooogdg
OO0 ooooooogdg
OO0 ooooooogdg
Ooooooooodg
oo ooooooogodg
oo oooooogodg
OO0 ooo©wooogodg
OO0 ooooooogdg
OO0 oo ooooogdg

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

OO0 ooDoooUooooDoDooUogUoooDoooogogdg
tO0ooo0ooooOoooo oo oo ooogooogao

oono

oggag
goooboooboboobooboooboogoboooboobooobooDbodnb
ugbobooboobooboboobooboboboobooboooboooboooboadnb
000000000000 00D0O00DO0” 000000000000 O0000
oboooboooboooboooboooboooboooboooooboooboooboaodnb
000000000000 0000° 0000000000000 0O0000
goooobooobobogoboto0,0obboobooboobooboobonb
000000000000 0O0000O0000° 000000000000
ooooooooboboooooooooobboooooooooobooobodnd
ooooboooboobooobooboboooboobobnn

oo oooooo o0 oo ooo oo oo oD oD oo o0 oo oDoDoDoo0D oo oDooo4o0ooOooooao
oo oooooo0 o0 oo oooo0o oo oDwoDoooDoooDoDooooDooDoDoooogooooao
e e e e e e o

e e e e e e e Y o A

OO oOoooogx-

o5 oo
O
O
O
O
O
O
O
O
O
O
O
O

10

20

30

40

50



e R e [ [ A [
e e e e e e e A [
e e e e [ |
e e e e e s e e e e e e e [ B
e e e e ) e e e e e e e e e e e e e A s
) [ R e e [ [ B i

O O0Oo0oo0oooii@m
O 0Ooo0oooo
O Oooooao
O OooQgooao
O O0Oo0gogoao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Oooooao
O Oogooao
O O0Oo0oogoao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooo
O Ooogoooo
O Ooogooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O 0Ooo0oooao
O 0Ooogoooao
O Ooogooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O Ooogooao

O0Ooo0oooao
O0Ooo0oooo
O0Ooo0oooao

OooooooogoQooo
OoooooogoQgogooQg
OoooooogQgogoaoQg
Oo0oooooggogog
OO0 oDoooggogg
OoooooooOoogoo
OooooooogogoQoogoo
OoooooogoQogogoaoQg
OoooooogQgogooQg

Oooooooooogogoao
Ooooooooogogogoao
Oooooooogogogogoao
OOo0oooooogogogaog
OO0 oooooogogogaog
OooooooooogoOoao
Ooooooooogoogogoao
Ooooooooogogogogoao
Oooooooogoogogoao
Ooooooooggogoaog
OO0 oooooogogogaog
OooooooooQgoOoao
OoooooooogooQgoo
Ooooooooogoogoao
Oooooooogogogogoao
OO0 ooooooggogaog
OooooooooogooOoao
Oooooooooogoogoao
OoooooooogoQgoao
Oooooooooogoao
Oooooooogoogogoao
OO0 oooooogogogaog
OooooooooOooOoao
Ooooooooogogoao
Ooooooooogogogoao
Ooooooooogoogoao

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

O
O
O
O
O

O OoOooo
O O o0goo
O Ooo0ooo
O Ooo0ooo
O Ooooo
O Ooooo
O Oogooo
O O o0gogaog
O Ooo0oono
O Ooooo
O Ooooo
O Ooooo
O OoOgoo
O O0Ooo0ooo
O Ooo0ooOoo
O Ooo0ooo
O OooOooo
O OooOooo
O Oogoo
O O0Oo0ooo
O Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O OoOgoo
O O0Ooo0ooo
O 0Ooo0ooOoo
O Ooooo
O Ooooo
O Ooooo
O O o0goo

OO o|;;,
OO o|i;
OO o).
OO o|;i;
O O oo

O
O
O
O
OJ

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

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

Oooooogogdg
OO0 ooooogogdg
Oooo0oooOoQgd
OooooooogoQgQg
OoooooogogoQg
OooooogogaoQg
Oooooogogog
OoOoo0ooooOoogoad
Oooo0oooOoogod
OooooooQgoQgQg
OoooooogogaoQg
OooooogogaoQg
Oooooogogdg
OoOoo0ooooOod
Oooo0oooOooQgQd
OoooooogogoQg
OooooogogaoQg
OooooogogoQg
Oooooogogog
OoOoooooogoad
OooooooOoogoaQd
OooooooogogoQg
OooooogogoaoQg
OooooogogoQg
Oooooogogodg

(22)

JP

2004-509845

O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo.o
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo

OO0 o oooooogodg
OO0 oo ooooogodg
OOoooooooodg
oo ooooooogodg
oo o0 oooooogog
oo o0 oooooogg
OO0 o oooooogdg
OO0 oo ooooogdg

O O
O O
O O
O O
O O
0O O

O
O
O
O
O
O

O
O
O

2004.4.2

10

20

30

40

50



Ooooooooooooooi.;d

OoooooooQgodg

Oo0ooooooQgooooolo

O 0Ooo0oooao
O 0Ooo0oooo
O Oooooao
O OooQgooao
O O0Oo0gogoao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Oooooao
O Oogooao
O O0Oo0oogoao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooo
O Ooogoooo
O Ooogooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O 0Ooo0oooao
O 0Ooogoooao
O Ooogooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao

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

OO0 ooooooQgoooolo

Oooooooo0oObhoooo0o o0 oDoDooogogbooDoDooo0 o0 ooooogoglioo
e s e e e s e e e e e I [ o
s s s e e e e e e s e e e ey e A s ) s I O

OooooooooQgool|oo

O Ooooo
O Ooooo
O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooao
O 0Ooooo
O Ooooo
O Ooooo
O 0Ooooo
O 0O oOooo
O 0Ooo0ooo
O 0Ooooo
O 0Ooooo
O Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo.o
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo

O

OO0 oooooogoQgoooolo

OO0 oooooogoggoooolo

O O0Oo0goos

OoOooo0oogoooii™g

O

Oooooooogogoooolo
OoooooooOooooolio
OoDooooogooQooooolio
Oooo<TTogQogoooao
OoooooogogQgoooao

O Ooo0oo|i.
O Oooo|i;o
O Ooogoo|io
O OO oo
O O og oo

I [ o Iy
I [ o Iy
I o Iy

e [y R R [ [ A [
e e ey e e e R [ e [ A [

Oooomooooogogljgog
Oooomoooooggljgog
OO0 oo ooooggl|jgog
Oooonoooooogl|jo o

O 0o o).

O 0o oo

O o oo

O 0o oo

o

O 0o o).

O 0o o).

O
O
O

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

Ooooooooogooogo

O

Oooooooogooooao

Oooooooogoooao

O
O
O
O
O
O
O
O
O
O
O

(23)

OoooooogooQooooao

Ooooooogogogogoooao

OoDooooogogQgoooao

OoooooooOooOoooOoao
OooooooogooooOoao

OoooooooQogoooao

OoooooogoQgoooao

OoooooogQgoooao

JP

OO0 ooooggoooao

OooooooogooOoooOoao

2004-509845

Ooooocooogogoooao
OoooooooQooooao
Ooooooogogogoooao
OoooooogQgoooao
OO0 oooogQgoooao
OooooooogooOoooOoao

O Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo.o
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo

O
O
O
O
O
O

O
O
O
O
O
O

O
O
O
O
O
O

Ooooocooogooooao

O
O
O
O
O

O
O
O
O
O

2004.4.2

OoooooooQooooao

OoooooogogoQooooao

Oooooooggoooao

OO0 ooDoogQgoooao

10

20

30

40

50



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

OO0 oOoDooo4Qo0UooDooogog QoD ooDoooggo-g

e s e e e s s Y |
Ooooooooooooooooooooooogogooao

OTT O0oooooQgooao
OoooooooQgooao
OooooooogoQgooao
OO0 oooooogoggooao
OO0 oooooogoggogoao
OoOoooooooQgoOo®®

OooooooogoQgo®®

O

Ooooooooogoogoao
Ooooooooogogogoao
Oooooooogogogoo
Oooooooogogogao
OO0 ooDooogogogao
Ooooooooogoogogoao
Ooooooooogoogoo
Ooooooooogoogoao
Oooooooogogoao
Oooooooogogoao
OO0 ooDooogogogao
Ooooooooogoogoao
Ooooooooogoogoo
Ooooooooogoogoao
Oooooooogogoao
OoDooooogogoao
OooooooooogooOoao
Ooooooooogoogoao
Ooooooooogoogoao
Ooooooooogoogoao
Oooooooogogoao
Ooooooogogogao
OooooooooogooOoao
Ooooooooogoogoao
Ooooooooogoogoao
Ooooooooogogogooo
Oooooooogogoao
OO0 oooooogogogao
Oooooooooogoao
Ooooooooogoogoo
Ooooooooogogoo
Oooooooogogogoo
Oooooooogogoao
OO0 ooDoooogogogao

O
O
O
O
OJ
O
O

O
O
O
O
O
O
O

|

O
O

Ooooooooogooao

Ooooooo:uv
OOooooogsv

e e R e e [y [ A B [
e e e e e e [ [ A [

e e e e s e sy R e [ Y I

OOo0oooDoooo0ooDooogjoooooaog:oe

OooooooDoooDooobgoooomoogao

Oooooocoooooooog|ooooao

Oo0oo0oo0oooaol™
OOoo0ooooaoli™
OO0Ooooooaoglig
O 0Oo0ooooaoglig
O O0O0o0ooooaoglig
Oo0oo0oo0oooaol|™
OO0oo0ooooaol™
OOoo0ooooaoli™
OOoo0ooooao
O O0Oo0ooooao
O O0O0o0ooooao
O0Ooo0oo0oooao
OOoo0ooooao
OOoo0ooooao
OO0Ooo0ooooao
O 0Ooo0ooooao
OO0Oo0oo0oo0ooao
OOoo0oo0oo0ooao

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

O
O
O
O
OJ
O
O
O
O
O
OJ
O
O
O
O
O
O
O
O
O
O
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 Ooooo
O 0Ooooo

|

OO0 ooooooggogoao
Oooooooogooao

Ooooooooogooao
Ooooooooogooao
Oooooooogoogooao

O O ogo

(24)

OooooogQgdg

OooOoo0ooooogoad

Oooogao

Oo0oooooogooao

OoooooooQgooao
OoooooooQgooao
Oooooooogogooao
OO0 ooooooggogoao

O

OoOoo0oooaoo
OoOoo0oooaoo
OOoo0oooao
OO0Oo0ooogoao
O0Oo0oo0ooao
O0Ooo0oooao
OoOoo0oooaoo
OoOoo0oooao
OOoo0oooo
O0Oo0oooo
O0Oo0Ooo0ooao
Oo0Ooo0ooao
OOoo0oooao
OoOoo0oooao
OoOoo0oooao
O0Oo0oooo

JP

U OO ooooooao
T OooQgogo.
OoooooQgogB

O
O

2004-509845

O
O
O
O
O
O

[ B |
I B |

o
Ooooooooogooao

T Oo oo oooooggog
OO0 ooooooggogogoao
OOooooooogooao
Oo0ooooooogooao
Oo0ooooooogooao
Oooooooogooao
Oo0oooooogoggooao
OO0 oooooogoggogoao

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

2004.4.2

10

20

30

40

50



e R e [ [ A [

Oooooooooooooogogoao

Oo0ooooooo o0 oo oooo0 oD ooDoDoooo0ooDoooogQgoao

e e e e ) [ |
e e e e e ) e e e e e [ B s [ |
e e e e e e e e e s [ |
) R [ R e e [ A B [

O 0Ooo0ooo
O 0Ooogoo
O Ooogoo
O O0Oogoog
O O0OoQgogaog
O 0Ooo0ooo
O 0Ooo0gooo
O 0Ooo0ooo
O Ooogoo
O 0OooQgogoog
Y [ Y
O 0Ooo0ooo
O 0Ooo0gooo
O 0OooOgooo
O Ooogoog
Y [ Y
O 0Oo0oo0oo
O 0Ooo0gooo
O o0Ooooo
I [
O Ooogoog

oo oooooogogogoo
OO0 oooooogogoo
OO0 o ooooogogoo
OO0 oooooogogoo
OO0 0o oDooogogogao
Ooooooooogogogoo
oo oooooogogoo
OO0 oooooogogoo
O oo ooooogogoo
OO0 oooooogogoao
OO0 oD ooDooogogogao
Ooooooooogogoo
oo ooooooogogoo
OO0 oooooogogogoo
OO0 oooooogogoo
OO0 o0 ooooogogogoo
Oooooooooogogooo
oo oooooogogoo

O0Ooo0oo0ooao

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

OooooooogoQgg
OooooooogoQgdg
OooooooogoQgg
Oooooooggg
OO0 ooooogogg
OoooooooQgodg
OooooooogoQgdg
oo ooooogoQgg
OoooooogoQgg
OoooooogQgdg
OO0 ooooogogdg
OoooooooQgodg
OooooooogooQgdg
OooooooogoQgdg
OooooooogoQgg
Oooooooggg
OoooooooOoadg
Oooooooogoodg
OooooooogoQgg
OooooooogoQgg
OoooooogoQgg
Oooooooggdg
OoooooooQgodg
OooooooogoQodg
OooooooogoQgog
OooooooogoQgg
OoooooogoQgg
OO0 ooooogogdg
OoooooooQgodg
OooooooogoQodg
OooooooogoQgg
OooooooogoQgg
OoooooogoQgg
OO0 oooooggg

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

OOoo0oooo

OOoo0oooo

O0Oo0oooao

OoOoo0oo0odao

O0Ooo0oo0oo0oao

O0Ooo0oooao

O Ooo0ooo
O Ooogoo
O Ooogoo
OO oOgogo
O 0Ooo0ooo
O Ooo0ooo
O Ooo0ooo
O OooOooo
O Oogoao
O 0Ooo0ooo
O 0Ooo0ooOoo
O 0Ooooo
O Ooooo
O OooOooo
O Ooogoo
O 0Ooo0oo0oo
O 0Ooo0ooo
O Ooooo
O 0Ooo0ooo
O Ooogooo
O Oogoo
O O0Oo0ooo
O 0Ooo0ooOoo
O 0Ooo0ooo
O OooOooo
O Ooogooo
[ Y

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

]

O

O Oooo

(25)

O Oooo

O Oooo

O Ooogo

O 0ooo

O O0ooo

Ooooooooogogogoo
Oooooooogogooao
Oooooooogogogoao
Ooooooogogoao
Ooooooooogoogooao
Ooooooooogoogooao
OoooooooQgooao
Oooooooogogoao
Oooooooogogoao
OoDooooogogoogao
Ooooooooogoogooao
Ooooooooogoogooo
OoooooooQgogooao
Oooooooogogooo
Ooooooogogoao
OoooDooogogoao

O O0ooo

O Oooo

O Oooo

JP

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

O Ooogo

O 0Oooo

2004-509845

O
O
O
O
O
O

O O0ooo
O O0ooo
O Oooo
O Oooo
O O oo
O O0ooo

O
O
O
O
O

O O0ooo

2004.4.2

O 0Oooo

O Oooo

O Oooo

O Ooogo

10

20

30

40

50



e ey R e [y [ A [
e s ey e e e R [ [ |
e s e e e e e e [ B [
e e e e s e e e e e e e [ B [ |

Oooo0ogoood
Ooo0oo0OoOoo0onObdd

) ) ) e e I B
OoooOoooOhoo oo o oOoo O oo oOoo O oooOoooOooobOoooooooooOoooand

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

OooooooooogogooQg
oo ooooooogogooQg
oo oooooogogoo-g
OO0 ooooooggogog
OO0 oo oDooogogogdg
Oooooooooogoogoadg
OooooooooogoogooQg
oo ooooooogogooQg
OO0 oooooogogog
OO0 oooooogogggog
OO0 oo oDooogogogdg
Oooooooooogoogo-g

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

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

Ooo0ooooQodg

S [ O

O 0Oooo

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

O
O
0O

Ooooooogdg

OoDoooooooooogdg
Oooooooooooodg
Oo0oDooogogogoooodg
OO0 oDooo4Qgooooodg
Oo0ooooooooood
Oo0ooocooooooodg
Oooooooooooog
Ooooooogooooog

Ooooooogdg

OOooooogdg

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

Oooo0oogoood

|

OOoo0oooOod

Ooo0oooQgodg

Ooooooogdg

Ooooooogdg

OOooooogdg

OO0 ooooogogogooao
OO0 ooooogogogoao
OoooooooQgooao
OooooooooQogooo
Oooooooogoogoooao
Oooooooogogogooao
OO0 ooooogogooao
OoooooooOoOgoOooao
OooooooooQgooao
Oooooooogoogogooo
Oooooooogoogoooao
Oooooooogogogooao
OO0 ooooogogooao
OoooooooogoOooao
Ooooooooogoogooao
Oooooooogoogoooao
Oooooooogoogooao
Oooooooogogogooao
OO0 ooooogogooao
OoooooooOoogoOooao
Oooooooooogoooao
OooooooogooQogooao

O

OoOooogoood

OOoo0oooOod

OoooooooQgogoQg
Ooooooogogogoog
OoooooogogogogoQg
Oooooooggogog
OOoo0oooooOooOod
OooooooooQoogoQd
OooooooogogoQg
OoooooogoogogooQg
OooooooggogoQg
OOooooooggogg
OOoo0oooooOooOod
OooooooooQgoogoodg
OoooooogogogoQg
Ooooooogoogogoog
OooooooggogoQg
Oooooooggogg
OoOoo0ooooOooOod
OoooooooogoogooQg
OoooooogoQgogoQg
OoooooogogogogooQg
Oooooooggogog
OO0 oooooggogog

Ooo0ooooQgodg

(26)

Oooooogdg

Ooooooogdg

OOooooogdg

OOoo0oooood

OOoo0oooOodg

OooooooQgodg

Oooooogdg

Ooooooogdg

JP

O OO

Oooooogdg

[ |

OoOoo0ooooodg

2004-509845

oooooao

oo

[ |
[ |

O0Ooo0oo0oooao
OOoo0ooooao
OOoo0ooooao
O Ooo0ooooao
O 0Oo0ooooao
OO0Oo0oo0oo0ooao
OOoo0oo0oooao
OOoo0ooooao
OOoo0ooooao
O Ooo0ooooao
OO0Oo0ooooao

O
O

O

O
O
O
O
O
O
O
O
O

O

0

O

2004.4.2

gagaod

O

OoooooogogogogooQg

O

Oooooooogogogooao
OO0 ooooogogooao

0

10

20

30

40

50



OOooooogd

O

27)

O
O

oo ooooogogoo
OO0 ooooogogooo

O 0OoO0ooooi-g
O 0Ooo0ooo0ooi.

O 0Ooo0ooo|i.o
O 0Ooo0ooo|i;o
O Ooo0ooo|i;o
O Ooooo|io
O Oooogo|io

O 0Ooo0ooo|i.;o
O 0Ooo0ooo|i;o
O 0Ooo0ooo|i;o
O Ooo0ooo|io
O Ooooo|io
O OoOgoogo|o

OO0o0oooogglg

O

O 0Ooo0gooo|i.;o
O 0Ooogooo|i.o
O 0Ooogooo|i;o
O Ooogoo|i;o
O Ooogoo|io
OO ogogo|io
O 0Ooo0ooo|i;o
O 0Ooo0ooo|i;o
O 0Ooooo|i;o
O Ooogoo

O 0OooQgogoog

]

O 0Ooo
O 0Ooo0ooo
O 0OooOooo
O 0Ooogoo
O 0OooQgoog
O OooQgogog
O 0Oo0ooo
O 0Ooo0ooo
O 0Ooooo
O 0Ooogoo
O Ooogoog
O OooQgogog
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooogooo
O Ooogoog
I Y [ Y
O 0Oo0ooo
O 0Ooo0ooo
O 0Ooooo
O 0Ooogoo
O Ooogoo
O O0Oogogaog

O O|g
O O|g

]

(]

O
O 0Ooo0oooi;o

O Ooo0gooo|io
O Oooogoo|io
O 0Ooo0ooo|i.;
O 0Oooo0oo|i.;o
O 0Ooo0ooo|i;o
O Ooo0ooo|i;o
O Ooogooo|io
Y Y
O 0OoOoo0oo
O 0Ooo0oo0oo
O 0Ooo0ooo

O

JP

O0o0oo0oooogogogig
Oooo0ooooQgo|o

Oo0oo0oo0oooaol™
OOoo0ooooaoli™
OO0Ooooooaoglig
O 0Oo0ooooaoglig
O O0O0o0ooooaoglig
Oo0oo0oo0oooaol|™

e e e s e e s e e e

e e [ e s e e s e e s o [

e e e s e e R [
e e e e e e e e ) e e e e e B s [ |

OO0 oooDooggogoooolg
Oo0ooooooooOoooool|o

O Ooo0ooOoo
O Ooooo
O Ooooo
O Ooogoo
OO o0gogog
O 0Ooo0ooo
O 0Ooo0ooo
O Ooo0ooo
O Ooogoo
O Ooogoo
OO oOgogo
O 0Ooo0ooo
O Ooo0ooo
O Ooo0ooo

O
O
O
O
O

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

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

O

O Ooo0ooo|i;
O Oooooim
O Oooooimo
O OooOoooio
O Oo0goo|io
O 0Ooo0ooOooOoi;m
O Ooooo|i;o
O Oooooim
O Oooooimo
O Oooo= | o

|

O Oogoao
O 0Ooo0ooo

O 0Oo0ooOooOo|i;
O 0Ooo0oooOo|;.;m
O Ooo0ooo|i;o
O Oooooimo
O Ooooodf

O 0Ooooo
O Ooooo
O OooOooo
O Ooogoo
O 0Ooo0oo0oo
O 0Ooo0ooo

O Ooogoodf
O O0Oo0ooo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O OoOooo
O O0Oo0ooOoo
O Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O OoOgooo

O

2004-509845

oooooao

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

O d

o
O 0o oo
O 0o oo

X O Oooo
O 0Ooo0ooo
O Ooogooo
O Oogoo
O O0Oo0ooo
O 0Ooo0ooOoo
O 0Ooo0ooo
O OooOooo
O Ooogooo
[ Y

2004.4.2

oogao

O 0Ooo
O 0Ooo

[ |
O

o
O Ooogoo
I [ [

O

10

20

30

40

50



oo oooooooo o oo ooo0oooogooao
L e e [ |

SO0 oOoQgooooog

OO0 oooooogogoo
OO0 ooooDooogogogo
Oooooooooogogoo

SO oo oooooogdg

SO oo gQgooooog

OoooOoooOoooDoo oo oo ooOoooooogogoogao

O oodgo

Ooooocooooooooogod

Oo0ooooooooooooooooooooOodg

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

O
O
O
O

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

O
O
O
O
O
O

O
O
O
O
O
O
O

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

[m}

OoooooooooooQgdg

Oooooooooooooogdg
Oo0oooooogoooooogdg
OO0 oDoDooogogooooooogodg
Ooooooooooooood

O
O
O
O
O

Oooooooooogoo

O

Oo0oooood
Oo0oo0oooogod
OoO0oo0oooogod
OO0o0o0oooogod
Oo0Ooo0oood
OO0Oo0oood
Oo0oooood
Oo0o0o0oooogod
OO0oo0oooogod
Oo0Ooo0Ooood
Ooo0Ooo0oood
OO0Oo0oood
O0Ooo0ooooo
O0Ooo0oooo
O0Oo0oooo
O0Ooo0oo0ooao
O0Oo0o0ooao
O0Oo0oooao
Oo0Ooo0oooao
O0Oo0oooo
OO0Oo0oooo
O0Ooo0oo0ooaoo
O0Oo0o0ooao
O0Oo0ooaoo
Oo0Ooo0oooaoo

O O

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

O
O
O

00O
O oOooo

O

[m]

O O o

O Oood

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

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

0O
00O
O OO
[ i R |

(28)

O

Oooooooooo0ooDooooo0o oo ooooogogooao

OO0 ooooooooooooaoo

e e e e e s ) e e e e e [ [

T OooOoQo0oOoIomoooogoggogogooao

Y o

O =

O 0Oo0oo0oo0oopi.m
O 0Ooo0oo0oo0oopim
O 0Oo0ooooim
O Ooo0oooopim
O Ooo0ooooio
O O0Oo0OoOoooio
O 0Ooo0oo0oo0oopi.m
O 0Ooo0oo0oo0ooim
O Ooo0ooooim
O Ooo0oooopim
O O0Oo0ooooiio
O O0Oo0OoOoooiio
O 0Ooo0oo0oo0oopi.m

I I

O O |.

O Ooo0ooooim
O OoOgoo

[}

O

O 0Oooo

O O0Oo0gooao

O
O
O
O
O
O
O

O 0Oo0oo0ooao

O 0Ooo0oooao
O 0Ooo0oooo
O Ooo0oooao
O Ooo0oooo

O

JP

[ R |

[}

O

O

O 0Ooo0oo0ooao

2004-509845

O
O
O
O
O
O

O
O
O
O
O
O

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

O
O
O
O
O
O

O 0Ooo0oooo
O 0Ooo0oooo
O Ooo0goooo
O Ooo0gooo
O O0Oo0gooao
O O0Oo0oo0ooao

O
O
O
O
O

O

O
O
O
O
O

O
O
O

O
O
O
O
O

[ I |

[}

O
O 0Ooo0oooo

O Ooo0oooo

O
O

2004.4.2

O

e I R

OO oo
O 0O oo

[}

O0Oo0oooo

O

[}

10

20

30

40

50



e R e [ [ A [

I e e s e e ey
e e e e e I Iy
e e e e e ) e s ) e Y I
e s e e e e ) s e s ) e e Y

Oooooooooooo0ooQgooogao

Ooo0oooogogQgoo
OoooooogQgoo
Oooooggoao
Oo0ooogoQgogao
OooooooQgoao

O0Ooo0oo0ooao
OoOoo0oooaoo
OoOoo0oooao
OO0Oo0oooao
O 0Oo0Oooo
O0Ooo0oo0ooao
Oo0Ooo0oo0ooao
OoOoo0oooao
OoOoo0oooao
OOoo0oooao
OO0Oo0oooo
O0Ooo0oo0ooao
Oo0Ooo0Oooaoo
OoOoo0oooao
OoOoo0oooao
OOoo0oooo
O0Oo0oo0ooao
O0Ooo0oo0ooao
OoOoo0oooaoo
OoOoo0oooaoo
OOoo0oooao
OO0Oo0ooogoao
O0Oo0oo0ooao
O0Ooo0oooao
OoOoo0oooaoo
OoOoo0oooao
OOoo0oooo
O0Oo0oooo
O0Oo0Ooo0ooao
Oo0Ooo0ooao

OOo0oooooooooooooooooooodg

O

OoOoo0oo0oooao
OOoooooao
OO0Ooo0ooooao
OOoo0ooooao
O 0O0o0ooooao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
OOoo0ooooao
O O0Oo0ooooao
O O0O0o0ooooao
O0Ooo0oo0oooao
OOoo0ooooao
OOoo0ooooao
OO0Ooo0ooooao
O 0Ooo0ooooao
OO0Oo0oo0oo0ooao
OOoo0oo0oo0ooao
OOoo0ooooao

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

O
O
O
O
O
O
O
O
O

Ooo0ooooooo o oo oooo0ooDooooogooao
OOo0ooooooooD oo ooo4o0oooooogooao
Oo0ooooooooooooo4ooooooogooao
Oo0oooooooooooooodoooooogogogooao

OO0 oDooDoogog4oooDooodgogooao
Oooooooooooooogoogoooao
Oo0oooooooooooogogoooo
Oo0oooooooooooogogogoooao
Oo0oooooooooooogogoooao
OO0 oooDooooooooogogooao
OO0 0DooooggoooDooodgogooao
Oooooooooooooogogogoooao
Oooooooooooooogogoooao
Oo0oooooooooooogoooao
Oo0oooooooooooogoooao

OO0 oooooogogogogoao

O 0OoOooo
O 0Ooo0ooao
O 0Ooooo
O Ooooo
O Ooooo
O 0Ooooo
O 0O oOooo
O 0Ooo0ooo
O 0Ooooo
O 0Ooooo
O Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo.o

O
O
O
O
O
O
O
O
O

(29)

ogagad

O Ooo0oooao
O 0Oo0oo0ooao
O 0Ooo0ooO0ooao
O 0Oooio;ooo
O Oooio;oooo
O Oooio;ooo

O 0ooo

O 0ooo

O
O
O
O
O
(]
O

O O0ooo

O O0ooo

OoOoo0oooaoo
OOoo0oooao
OO0Oo0ooogoao
O0Oo0oo0ooao
O0Ooo0oooao
OoOoo0oooaoo
OoOoo0oooao
OOoo0oooo
O0Oo0oooo
O0Oo0Ooo0ooao
Oo0Ooo0ooao

JP

O
O

O O oo
O 0o o).
O O0ooo
O 0Oooo
O Oooo

O

2004-509845

oooooao

O
O
O
O
O
O

0O og
o |
O Oooo
O Oooo

O

O 0o oo

O 0o oo

O 0o oo

O O oo

O 0o oo

O 0o oo
O Oooo
O Oooo
O Oooo
OB OO
O 0Oooo

O 0o oo

O 0o oo

O 0o oo

O O og|o

O 0o oo

O 0o oo
O O0ooo
O Oooo
O Oooo
[ e I I |
O O0ooo

O
O
O
O
O
O

O

O Oooo

O Oooo

O

2004.4.2
oogao
gooao
gooad
ooogao
gooao
good
oogao
gooao
gooad
ooogao
gooao
good
oogao
gooao
ooogao
gooao
oooag
ooogao
gooao
gooad
ooogao
good
goaoaao
ooogao
gooao
gooad
gooao
good
gooao
oooag
gooao
gooad
gooao
gooao
gooao
oooag

10

20

30

40

50



e R e [ [ A [
e e e e e e e A [
e e e e ) [ |
e e e e e ) e e e e e [ B s [ |
e e e e e e e e e s [ |

Ooo0ooooooo0ooooooo0DooDooooooDoDoooooooooooooooao
Ooo0ooooooo0ooDoooo o0 oo oooooooooDoDooo0o oo oDooooooooao

O 0Ooo0ooOoo

O
O

O
O

O oo =20
O 0Ooooo

A ey e e e s v e Iy

Oo0o0oooooo0oooooo oo ooooo oo oooDoDoooooooDoDoDooogoooooao

O Oooo

00O

O O o

O Ooooo
O 0OoOooo
O 0Ooo0ooao
O Ooooo
O Ooooo
O Ooooo
O 0Ooooo
O 0OoOooo
O 0Ooo0ooao
O 0Ooooo
O 0Ooooo
O Ooooo
O 0OooOooo
O 0Oo0ooo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O 0Ooooo
O 0Oo0ooao
O 0Ooooao
O Ooooo
O Ooooo
O Ooooo

A sy e e s s e Y I

) ) ) ) R sy I B A

O Oooo

Ooooooooo0ooooooo0DooDooooooDooDooooooDoooooooooao
Ooo0ooooooo0ooooooo0D oo oooooooooDoDooo oo oDooooooooao
OOo0ooDoooo0oooooo0o oo oooo oo oooDoDoooooooDoDoDooogoooooao
e e e e e Y I
e e s e e e s e e e e Y I
e e s e e e e e e e s e Y I

Ooo0ooooooo0oooooo o0 oo oooooooDooDooooooDoDooooooooao
Ooo0ooooOooo0ooooooo00 oo oooo oo oDoDooo0oooDoDooooooooao
OOo0o0oooooo0oooooo oo oooo oo oooDoDoooooooDoDoDoooooooao
OO0 o0oooooo0ooooooo oo ooDooo oo oooDoDoooDoooDoDoDoogogooooao
e ) e e e s e e e e e Y I

OOo0oooooooooooooogoogoad
Ooooooooogooao

OoOoooooao
OOoo0ooooaog
OOoooooaog
OOooOooooaog
O0Ooo0oo0oo0ooao
Oo0Ooo0oo0oooao
OOoo0ooooao
OOoooooaog
OOoooooaog
O0Ooo0ooooaog
OO0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OoOoo0ooooao

O

(30)

O
O
O
O
O
O
O
O

O 0ooo

O 0o oo
O 0o oOoo
O O oo
I o I [ |
I o I [
I s o I
I Iy
I o Iy |
O Ooogoo
I I
O O oo

O

O o0ooo
O o0Oooo
OO oo
O O oo
O 0O oo
O 0O oo
O 0O oo
O 0O oo
O 0Oooo
O 0Oooo
O oOooo

O

O 0Ooo
O 0Oooo
OO oo
OO o|io;o
OO oo
O O oo
O 0o oo
O 0o o|;i;
O 0Oooo
O oOooo
O 0Oooo

O

O O0ooo

O 0Oooo
O 0Oooo
O O oo
O O oo
O O oo
O 0O o).
O 0o o).
O 0o oo
O 0Oooo
O Oooo
OO oo

JP

2004-509845

ooogaod

O

O 0o oo

O 0o oo

O 0o oo

O O og|o

O 0o oo

O 0o oo
O O0ooo

O Oooo
O Oooo
O 0o oo
O O oo
O 0o o).
O 0o o).
O 0o oo
O 0o oo

O

O Oooo

O

O Oooo
O

O Oooo
OO oo
O 0Ooo

[}

O
O
O
O

0o O R A e B

O

O O0ooo

O 0o oo
O 0o oo
O 0o oo
I [ I I
O 0o oo
O 0o oo

O 0Oooo
O oOooo
O 0Oooo
O oOooo
O o0ooo
O o0Ooo

O o0Oooo
O oOooo
O oOooo
O Oooo
O o0ooo
O o0Ooo

o0 0O 0O

O Oooo

O oOooo
O Oooo
O 0Oooo
O oOoodg
O oOoodg

oo OO

2004.4.2

O Oooo

O Oooo
O 0Oooo
O o0oodg
O oOoodg

goao

O

O 0Oooo

O 0Ooo0oooao
OOoooooaog
O0Ooooooaog

O

O O0ooo

0

O O0ooo

10

20

30

40

50



e R e [ [ A [
e e e e e e e A [
e e e e ) [ |
e e e e e ) e e e e e [ B s [ |
e e e e e e e e e s [ |
) R [ R e e [ A B [
e e [y e [ R e e [ [ B [
e e e e e e R ey [ A [
e e e e e e e e B [
e e e e e s e ) e s [ e e [ B s [ |
e e e e e s e e e e e e e e e B s s [ |
ey ) ey [ e [ Ry e [ [ A [
e e R e [ [ A [
e e e e e e [
e e e e e e ) e e e ) e e e [ [
e e e e e s e e s e A o B
e e e e s e e R e e [ e e I

JP

2004-509845

2004.4.2

10

20

30

40

50



Ooooooooooooooo oo oo ooooooDoDoooooooooogodg
OoOooooooooooooo0o o oDoDoooo0o oo oDoooo0Doooooogdg

OOoooooo4o0ooooooooooDoDoooogooooao
OOoDoDooDooo4o0ooooooooooDoDooogogogoooao
OO0o0ooDooo0ddoooooUogUDoooDoDooogooooao

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

tOooo0o0oooooooo o oo ooo0oooogooao
Oooooooo0ooooooo0ooDoooooooooao
Oooooooo0oooooooDooDoDooooooooao
OOoooooo4o0ooooooooooDoDoooogooooao
OOo0ooooo40ooooooooooDoDooogogogoooao

O 0O O

SO oogo0g oo oDoDoooggUoooDooogogogao
OooooooooooooooooDoooooooooao
Ooooooooo0ooibhoooo0ooDoooooooooao
Oooooooo0ooI@ODhoooo0ooDoDooooooooao
OOoooooo4o0ooIODhoooooooDoDooogogooooao

O oOonod

“Oo0ooo0 oo ooooogogoooooogogoao

OoOooooooo0ooDoooDoo oD gooobooogogoogogoog

OOoooooooOoooooao
Oooooooogooooaoo
OooooooQogooooaoo
OoooooogQgooooao
OO0 oooogog4Qgooooaog
OOo0oo0ooooOoooooao
OOoooooooOoooooao

OooooooogoQgg
Oooooogdg

O Oooo

O

O Oooo

O
O
O

O
O
O

JP

O O0oogo

O

O O0ooo

2004-509845

oooooao

2004.4.2

O O0ooo
O 0Oooo
O Oooo
O Oooo
O Ooogo
O O0ooo

[ |
[ |
O O
O O
O d
0O O

O
O
O
O
O
O

O O0ooo

O
O
O
O

O
O
O
O

O Oooo

O Oooo

O Oooo

10

20

30



(33) JP 2004-509845 A 2004.4.2

ooogao ggooao

H1
[ e Ki(M) R’ Hik©
3 0.080 20 1
" ARVEDY M
TS o iy K;=700 pM 4 -9 N /\/\/E\/\/‘)‘
Ead ¥ w
N H
™ 0010 460 913
N'-FHF LRI )
u
ngS'z’v\/\gN\/\;NNN’\/‘ﬁ
E 0010 210 13
y of I
K/Q%MWM'\NMN
° 3
6 0.005 720 | 13
2 " H
R LI N |
(SaoL) H L
o
7 0.10 3.6 3
8 0.110 37 2
TER ) Ty>h—1 rRy7sv)
3 0340 2.7 [
i 0.050 >10 5
i 6.190 24 15
a RUTIVORYRHOBE : Ki [$512 7 —3—— =Y EFRTAvEDLREL:
b [EEMIETEOMBE  RIZICS0 L &M EIKR) DICS0 L& +DFMO)ITH T 5 Bl&
¢ EEPERERT) OBSEHRT
4 7 URYyF oA L YA

B 271
" o 3 -
¥ ; * W Ki(M° | R Bk
i Ki (M) ( R i z ® . 066 n 15
12 H " 0.150 43 15 N ¥ M
I N A
N AN 1 N o )
C@,H ?‘/\/\E/\/\/ " be ¥
5] 0250 62 2
[ " o 5058 >3 5 P ! i
H, M;\/\/**@\/ﬁp/ o IMEN\’ W
Y Y &
p7) [FE] 10 15
] a 0.037 W 7 i o @
i g "»z@l H N AN N
oy Y l(\/\r/\/\/ %
" " = H
33 W ') 0.067 3 3
EE [ 37 3 PPN S
0 § )
4 Y
#oom £
e
o L % 180 ] B
1] P 0.08 23 15 He M
-1 H N AN /
N N N AN N . T(\/\?(\N K
h h st H H & Yo
S 27 N 6650 59 5
ER R 043 31 5 . 'S
N H )
: R /\/\/"\/\/N—S—O
“_N/‘\/‘\T/\/\/"\/\/“\H ¥ ! [
i)
t 3 ] 0.05% 53 15
i¥] M o 0.083 40 17 " e b
) 1 I =
K SNAAN b~
H?(\/\h [ &E‘/\A iH(VV {
i 5 5076 B 5
6] . 024 =18 1 TRy
W [ ¥ H, ,(\/\/’k/\,"‘f‘@\/
/\/\/’I‘\/\/“‘g o L(\/\L é: 1
) ) I
4 4 o
— L T [X¥TY >0
% X Iy [FH] 0 17 ¥ H "o
N\N/\/\r\/\, ! CWAPN N AN
= \ T{W v
H H
o _
BT 31 0.083 >12 12
2t 0038 10 17 X e
‘,_Q H A ASANAAT
K ] [} s}
g Lo it
" # L] o—




* e Ki (M) R F
32 H 0.093 21 17
N Loorke M
N T2 T e _
b b
33 " 5o 017 14 15
1 |
LS T L P
" H /\/\/\/3
37 0.120 1.0 15
It
e L ey
A " O~
35 [~ 0.041 33 13
oo
e
" 3 W
36 H 061 >2 17
1 < )
PL,‘,/‘\/\,(\/\/"\/‘\/
i )
H H
37 7 0.150 24 17
M %4 °
[ S T e
ke M o p
38 0.140 Lo 17
H o < )
! N
H.?(\/\'N'\/\A/\/'*‘L" }_<—/
H H 0
39 0.500 1 7
" o
ot
b W s :
(3] G086 | 18 17
R N ad
Hogr oy SN
" H
al 0200 1.0 17
Y
W ) d
OO NLQ%L
LA o)
2/4
# i Ki(M*{ R° ik
52 g [l [ 0097 33 B
_Q_i_,:r\/\,:wwm_
"
53 W T8 10 15
N OSSN
U
54 o 7 ] [y Ex) 15
\./\/ﬁj‘,/\/\i/\/‘\/”\./\/“w
EREY X35 >l 4
j&%MﬁleNMN
56 H H 0.190 d
) I}
H
Y"\/\/“\N\N/\/\N:
) H
Q H
57 ? r [I}%] 170 1?)" N
@..@,@1?7’\’\(\’\’"\’\’”“
T H
£ Y 0050 185 13"
i b
7 { Ay,
£33 Bl 13
e 535
.
T ¥ i)
€@ 51 13
H H " IB {
HM»«NW.' 4
)
43 0300 10 13
1 IS
»}NW\Z’V\S Y
= 2/6

(34)

JP 2004-509845 A 2004.4.2

# ™ Ki(M)° R’ %%
2 - 0110 11 14
QR R~~~y
Wow Neet) ¥oH
“&NW.\\O
3 0.033 76 17
" ° [ ]
N e VLN L
" 1
44 0.073 39 13
L
' T
r 0052 30 13
%"M’\FWN\‘M
s G082 G 3
o
7\ _g b "
A~
Q‘g,:\/\/m X,
AT |~y 21 63 13
¥oom 9
R e e
W g K
5 5079 B 13
S gy
@SW”Y B R T
H o H H
25 o v " 0.067 32 15
1 i
@_‘i—@z{\/\f\/\/“\/\/&n
il
o
30 ] 0, [ 0.12 1.0 17
3 f\/\"(\/\/s\/\/&“
H
7,083 is B
st F ] T I
) % @ § ;W
<:? 1
F o o H
B 2/5
[ e Ki (M) R® %"
62 >20 13
,\,TVJW Aok
63 0.050 >1 13
¥ i
_Q_?”MJ\,M,?WNN
H
6 ] 0,048 13
¥
Xorw/\inm,{wm
] " |
i
65 l 6012 13
OO Ry |
H
66 | <~ 0018 27 13
s, H H ~A
§ : o H 07 K] 13
H"\/\/N\/\/\?(\/\,\JK/KH
ook
[ o - o110 >44 13
¥ M
\‘% oy H o Ny !
H o H H
&9 )i,'\/\)L/\/\ [X7] I 15
/\”E WSy
d b
70 [ 0,033 3122 13
T e
‘1\"/\/\"/\/\)\/\) -t
4 ) A
7 a - 0.160 >15 13
N~~~ NN H
P




# \ g K| R s
72 - 0.031 >100 13
9 H
Ej}“_\/v\“. NN gy H
H ° H “ "
73 |7 o094 >1 13
74 0300 0 13
75 [ED >I 13
76 0.040 10 13
7 0.093 T s
T8 K 0.6 13
o
J\,,Ji.,‘ :\./\./z\/\./\ -
7/\./\,?
79 ENC 0.047 1 13
N Wy I
’(}‘MA\/\/NNNVH
[ ]
0 P i )< 0258 13
AL,
:;’\/\:a
3t o 00698 153 13
H H H
C‘-@'a Ny~ NNy
H H
= 2/8
W i ) R® FEC
(7] 0.300 T i3
H H
LN . 4 !
;[?,J Y NEMN{“
53 081 T B
"
BN NS P
R B
Bz 0.042 1 13
95 N 0.050 T 13
)
H\N N/\./\N/\/\/N\/\/“‘H
4 )
% 0034 1 3
T 1 1 5
H’“\)'\N/\/“N"\/\/NWN\H
el
E7] 0.027 T 13
m‘-\/m/ﬂ\"»\/\,,/\/\jw"*
A} A "
58 0180 2 q
8a |
) /
r\/\/\/\/’\/\/“\,
N X

JP 2004-509845 A 2004.4.2

gooogano

MeOH
T
MF

D

N)OKC/F

)
H

o

P NN NP Vg 2

H
)

o,n\©\ ° @,NO:
N
oj{\‘kv'\ 0’ H

)
H

1eq

H

)
N\WHTNW

B 34

22¢eq

1~10

n=

# e Ki(M | R Fx*
a2 H 0097 S5 i3
z oy
i
H M
5] c 0.183 13
L e *w"mj\u
o v 0.036 532 13
I N M
T T
5 ' B 0.048 6.5 13
EY R N
% 4
86 57 0.091 13
H. H [}
H\N/\_/\N’\/\/N\/\/"‘:\';N)\ok
H H o
W 0.034 >1 13
87 7 N
N\NMNNVM\/\JT@)\A(
N N
FE T w 0014 >3 13
‘d 2 N "
- NS
o Oe :/\/\/\g o ¥ o
% - N 0020 1 13
N
n bl
)
e " o 0077 13
n.“,\/\M"‘W o-H
4 4 !
91 Ob 0.037 1 13
B " a
Mgy N .{ADJ<




JP 2004-509845 A 2004.4.2

(36)

goooao

ooagogao

s B

1
| ! H u
o_N N M oo
/#x /w\ SIS /4\ 4._\ /H /\\... z‘p/\/\,,r\/\/z\/\/z‘:
" H b \
H

YR

Ol~l =

oy o g0,
CHPON . o Y o
W0t oH
“on No o 0

gooogano

googao

L&

WRHBLONT 5K UL

i o
N /\/ﬂ\,/\/n\g\z/..\./\/x\/\/\../\/\x;

ZI~I=u

o o
. u | i wen
XZ/(\/\,/\/\./u\/\/n\ ﬂ\/\/u\/\/\ R Y

9 &
wdg-BA-
1511 WO
u wen
Nxx/\/\../\/\/n\./\\/u\fmy
L
wdg-wio-T ,wwwrw_ﬁ_m._

22, MO

o " | )
. 0 - A S
CNGENG /\/\/n\/\/u p k

b

i e



JP 2004-509845 A 2004.4.2

37

goooao

ooagogao

\mwﬁa, gty
S S 1< cpw imw_x 29.8'65 (2201

| ® .

J)\/X/\/\f\/\ !
| _osz vaw ve0 Yaw ; 8v95'vBE [£504
0 van|

33\5“}@

ooz oy VaW| BVED Vaw " 5895'207 [€401
A Y

L d S
ot . vaw [l van . 8167208 {660}
€0g<| Yaw 0}< vLpG'LOY |8EQ)
004 . VOW! Y800 1eEgesh {4801

05 yawn. 92°0]
00g< : van ot S48 1Y |EE0L
£800|
008<| 85°8| VaW! 610 5625°48€ [2€04
0501 _ow3aBniqweyz yeH|  HaiE < SHIME [ 3 EE ) Y ai
i NH—UAN ASL ASLOYE—— IN
V6 &

8 &

6321 Q1 (S

. \ e .
P u\/\/\../\/\,/h\/\/\/qu\/\/u\/\/\u/\/\.}_
|

9gzLal 8}

o
y u
NN H\/\/\../\/\../ﬂ/\/\F P u\/\/\u/\/.\ i

9gcLal 4S8

o
" " u
[ x\/>\zr/>\x1 N N
H i H
3

gooogano

L343

E1ZL

]
1
! . wive  |beL
g do A i
| ~ Y M gzes oz
~,
— Y %%v svooc |poz
_00gs) [ £-od SO
ogg<! 005« ~ epw  zszo, wan] T Mw gaziy  |sovt
wi< 2510
i
| o~ “
co< epul Q\J Y eveeroct laan
[ I5LH !
T |
001 pal T sz
1L
. . £800 van| Y
0501_OR3Q BNIQReiZ IeH|_ #ail< S Hisr Dl FHR<EE 7] E <l
0801 TEAN AL AELiEE—— N
(28 )veE
Sy wa] I
20E] 2-002a] !
T0z =54
B “epw 21'0] VaW. .,mgw?(‘((f‘Q n,= ebOp LGy 7011
I W[
o€ 2098 |
S| eod _
0z| B | Bpwy «162°0) YON| _.mmm.qu_fmcv
; ] ,\ 080°0) vaW T
OUA?.\(L..,LJ
o5t . v epw| 2000 van . 2029°0v¢ |osoL
A | epu
| ]
| S
& cod| 4890 vau! i cesoaey |szor
69| we)
vre Zoow)
,,,,, [ god T -
gt |
51, epu 610 van %J» Oy vogsvy laio)
LE00) van ]
TSN B i
DN U Y .
g vz epus 10 \ﬂ\/nﬂmxﬂ : £vL1 108 (2404
+591 0]
F S i
o iy
051, EIL epw|  ,9140) van] ST s1ee°02y [os0n
3
00e< ost epu 10 vaw @wﬁ\,\fh)\/\r\(ﬁ v95'908 6201
o} <
050(| Ow-a Buqeyz jer|  HBIH < SEIRET M ) [BEE ] a
ARGl ASL S LB —— IN

00000

(RB)VveE



JP 2004-509845 A 2004.4.2

goooao

(38)

ooagogao

(RB)veR (2Y) g6 @

- ol e P Ik | ERa Y
1\ 10 van; T £085'96€ [9301 001< oot epus 17 van| . =K. [BrEB06S {8605
i i 00zk 755 opul |
SR . - N . | [SEPURON BT Ve
Y B L 0z S vTS epuw 1180°0] vaw| * “ 4 8/688'GSY {LE0L
68) epuy van Oy ggsee [soor teeh vl van
- i van
et I 1660°0 VAN
. PR e POV SUSUN SN T
| _0aL< BPW W\I\r\/\ v465°LO¥ |GYOL I 06} §'9¢| epw .vmoL VaWN| ‘ \NQ.«»Q 9rYB'¥6S 1960L
I8 I i
Sy /\(Jﬂ/@ fAW./W\/\(((H 2
00e<| 9z'g) YA 05z YA 52YT0LE |2Z0L .
6L Ve vam | [
- - Zr0 ZL0V| . H(T )
02< epw SP86'0E9 {860k
s . R 9L0°0] syinq|
Z180' ﬁ, 6T 1H|
sz & vaw 10 \g)»\(,ﬂ ; : e1200] VON
_van #0 van| T s6:.924r 600t ETTET ~anl
Tz T o€« = SV £33 Momo «mn,
— oee 0z epl [ED Van| e [RE
0S¥, .mw.c BpW|  £0°0-2500°0| epw mmMN“ h.n_ou_‘O‘
Goi< ot VEZ-GNVAR] €L 03hZ00 Epun| T VL0 V|
+B£00D) 00| T £-0d
+28L0D; vaw - 16600°0) an
2100 PR ) oot 0960 epw 19100 epu o~ Hr~~et, [ 2sezeza osor
<6EE00 €0d | — Y] mu¥
L0 ZL1Y| O 73 epw| YVYYCTYYY jeiey (8801
_.,(/\ﬂ\,\%:)mz)\(nn. | 00E4] k epui €18 epuil L((h)\.%ﬂ\ﬂ\/\,)u{. STOSELE 5901
014 zz LEZ-HN-YOW e LEZ-ENVAN n_w) 22608vs (200 O 001¢ _ epu STy ssior feos
050l Owaa Brig el sieH| e < SEIRE o FEm<es | ET LG al DSO1| oW ST el JIeH| S GHir < S B T g 2 BEY aj
— T h® Gl ASL AS LB —— IN O I L it ded crd keSS W
a6 = O (R%) 96R”
[ pra [T T
|
1< epu VEV'BSY rms
. 0e< 0E<| s epw 08 < VAW 29G2°90¢ (8904
€70| van ,
1
; og< oe<| . opw| 0100 van| 3380'25¥ (00}
,\h\/\/\/\/\/\Jy%u . k4 wieg .
L S5L0TL [AVEL e ]
van L9 . - S
\R/\)\ﬂ/\/\/._ /2 - epu A YaW: 2846059 (9901
" 1 oe<] 08 Bpw 8.0 vaw, £656'2E9 3901
1< van - __|esos-zee |1sey : § 7
u 003<| 00}« EBpw 0¢ <. VAW £L04 0LS |[P90L
" vess'0Ly |BYEL 81 eput| 88| vam, x‘,.\,s.g}.\(,?—@ 9994055 J£904
o G = ~ [NV VAl -
= N 186 epus WuZLy|
4 . 2v60°0
i asasanss SN
00g< 00€<] eput {To09'84¢ |Ob2L
- v e . e
,\,/\/\f\/\,.\/\/m\q/@ ) _oge 2] eow| 568000 £1559/5 |10t
1% vaw & 2625'v9E |geTt
"
O :
;V./\/\ﬁ\/\/w\/\/ N\NO . oo o0+ _epu 8600 voLg'6eY (080
o Loy -
T pre0e_ (L2t O E epw +5°9) wan
[ osor __owaaBniqiey3 yen < S HREr RS ] BN [ E¢ ar 0501 OWA BN o8I JPH| g < S BTG N < 2
[ - ARGl AL ASLOHE——IN O (F—qrh ASLAsLleE—— N
O



JP 2004-509845 A 2004.4.2

goooao

(39)

ooagogao

o0 ooe< BT T Van] T T
ooe<| . 00E< epus €0< vam v.\(,wQ)\H.ZJ\,?;ﬁﬁh 8ev5ise To: B . 4 T
ve| BT ; -
| oae<| Ay epw| | poco0 vaw V\(ﬁ\,\d\/).\ﬁ\/\(rm} 1989°86¢ (0011 . _ - 4. s~ there, [eroepro ,ovﬂ
o o = Ardrmnny o
00E<| 553 epul| _ sg5000 van| Yo e oot | . [eeevsev |siel
001 ‘ Pl 5800 van 1 [
_)ML/\L a&.ﬁ . ) \f)\ﬂ((g?),.\n\/A ) |1985°BYE |S0EL
68 god! £060°0_ vaw _,wﬁe(, LR LU£8°058 |251L A AOA,. erp |
T & GOBS €LY 18621
0gy < 00| 3 . BPW 981D YOW| x((rl.a{q MY [eoss see leviy
[T G| e-d 95200 WaW -
- aooiq o _sws epw Labb0°0| wan] et R oge g foyy . ot )\/\.r\(ﬂﬁ(@ﬂ
00 S0, epls - S P SR L5 vaw) ¥ 1 eeegzee 192
OSSO SN 3
008<, FAT4 e-od =4910) vaw] " e AAU eeog'ey |SELL E(JF\((PW .
os< vl ol 41300 van 009505 _lyser
! [N 0 e *
00e< ze9) epu 40 van* 9161629 |6211 Lo
: o
, 8erog YO O [sevvee (v
. Nuw ) 1 M.v
208< zu eow| 9200 w K [erswors lvzn gro| vaw x((r\(,ﬁ(/m(ﬁ 6815°65€ |vb2L
58600 Sving :
: - ! - e o O L(./F\/\fﬁ/)mr\/)b« ﬁ .
055 ) ] GeL00) Van . . ’ A g
5621 ozg| -~ van 2100 __ vaw|rrtreelorto [sevesse jezny | 0O ArPOECy |EVEL
' | 268°0] Yaw
. ) ]
vz won] T I Ivogsevs e O ) 28200 Van E}&g 9792619 |LvE)
| 0501l owac bruq wei3 jer|__ e < S aredar o FHE<IH B} EE 1 R R =L | N £ 3 D R . LU 3 al
'IT A RT . = (| . (B —UAh ASLASLONEE—— IN
(W) 26w O (7%) 9@

R €Ll . £-d
14890°) _
0l<| S Ep w »(J)\%Q(ﬁn_
o1 Ve P I 551 epu| T £€£9°26€ |6E2t
20 d
[ Sie Bpu| 02 B
008,
o0cs; £2d : L - e (@ L) I
005<] SE P se2 epul Le vam 262698 Jacz)
oge<] = 008< 89 o4
7
3 e
ook P81 00g 9, epw 59500 van, 6544°008 [pez)
. o oo el 00g<] 50 o 258100 van|
— 1 o] s . epw|  .coe00 vaw vene-2es [eeey
pAA4 {44 ; £-0d|
) . P 1900 .
088 L 17 2 epw be
6.0 vau! oty nN 6812695 (1111 :
- opg< - 00E< ¢-od R I
1 -
col epu 2910 vaw J)J\((Lﬁ T SBLEIE |10L 008« o0e< epw sgz00;
QoE<] 119 epul L X 008< 008 Epw Wnt ,
, N o< <
toe< ot eodl _ £62070) vam|* <<4<&<<ibw ZLELE 10U bo¢< LvZ] e-od
, ; L fuﬁ
£99000) 092D , _ooe< o0g<| . epu 1900 vaw " Y eeraTie (e
- 951070) N ! 0 00¢<] ooed £-od I
I 250400} Yan | ' .N..
T - 50400 £0d | O Doc< o0e<] epuy co vow M e naad vl T
i G8Y007) van [ - 93r] _ €| &0d
] . X ouiTy
o9 o epw| 610 Y 65l & epwl £hL00 wan] . ooz 1200 [so11
[seTNe]iE] PO JeH YR B | Ol FB<%d 5 O F < EEe O Feim<E B 1Y di
. (Rl ASd AELEE—— IN A AT AN T Y
(R%) g6 O (2%) g6



JP 2004-509845 A 2004.4.2

goooao

(40)

ooagogao

00E< 602] £0d - I

00Es &g vaw| 1220 van| [ 263 H0P_|SBLE
00E< 616 £0d .
oo b
oog< 268 vaw| _ sse0 vaw a/)rw..ﬁ%,. SPZOGLY [56LL
00€< 0oge[ - g-od
| ooe< 00} [
)
) ,‘éﬁﬂﬂwﬁ
| __ oog< vaw|  save vaw a2 9569067 (8811
008« £-0d]
| _ ooe< o eoex Bpw  gLp0 TEVSBLE [BLLL
00g< ov _ _tod
0084 goes| _ _eow| @00 weretie ol
0o€< orl ¢-2d
PN PN
o0g< oog< Epu 91700 a7 % eveese [ods
00E< orl eod VOW
-
00e< o0g< epw) @140 vaw J)\/ﬁ?)\n%dww lzevseLe il
00E<| ICED €-od VawW !
™ i i
ooe< o0e< eow|  gup00 vaw] 1™ ﬁ(Lf\/}p}Ld@, zeveeLE (9211
07| i ¢-od

[ T ]

: _«w\/\ﬂ\/& )u(ﬁ}i
veyo Vaw M L6L4'L08 (864}
DIl SRl <<% e | sLg | [
WFENLOSL AT L S LS5 B — =IN]

(2% )06 HE

b2 N
02 o eewl e _van 290958 lesth
[ gog< ol

0501 OW4 Brug 19943 yieH SR < SEW S WRIB <EG ) 5L | aj
FUWE S AUSEY AS4 /s L B — IN|

(28) a6 B

gooogano

08v [ €04 .
adont . J\J\fm.mﬁ(/ﬁ/\(«((ﬂ
WA A,
0g< e VN ﬁ/)m(,ﬁ__ 1BLY'108 |2611 .
00g< 008<| epul i< vaw 1302425 [0ssh
001< 587| €-0d [ £80°0 vaw
o0L<| 0ok Yan] _ 2vbo Sring| Ty
00e<] o ; —ood) 6000 £0d ] ﬁ«rp\.ﬂq»\%((r -
i 1 £1600 van o vionsey |zor
00e< o0e<| epuil L9300 vaw| N\()“/\L/\/\/p\/\uz eyzrese |Lon) /_\Oh\(,mx((r\(_y
* T £81'0 v Y s185°668 [BSHL
' s e e L
001<| epw| L£400) vaw| 7 Y 2sv282_|ogkl it
" { B gm0 vam, v168'10p |S5HE
's . o .
. .VH/\\»vr\ Y
001<| w0 vaw| 162¥L08 978L . it
2680 vau| . %10
)
- 820 van YT |vossere [zank e -
006<] - £0d| 0 VG| ; e
A .
| ooe< 00e< waw| _ v90 vaw| T |ossere (e ] .
0810 van| B 004< 00L<] epw| L8600 V82LL8Y |1L)
B "
”_./\/\&/\/\/Bu/ur y "
YaWl 2910 vau| zeaevve [ovLl
T [Tewdvom N .
o0e<] 78 epu| - 8200 vaw| " T ocavagy |1zl
0v0°0f Yaw . 00k< 08 epw
00014 518 2 O 7| \ ] P I,
;é(ﬁ._ n
008 8l epu| 5200 von| ¥ Y zensare |veol [ )
B 00E<| bex <4 g-od
o o -
oot apu (JWJ\(/_.)J 16L7°L0E [160L O 004 o] 270 vaw
0501| OWIa BIG 10043 HPH| Sl < SHiis i < W BLE al —osoll GRIGEa PRI Al <SG < F B | i
RIS A A (RN I IR = - SR TR T N
J6 B O as @



JP 2004-509845 A 2004.4.2

goooao

(41)

ooagogao

2]
o Vaw
. Yaw .
LY £od| Van|
00E< —_oes eod|’ €0d - 0 N A
’ F)\,(/Q))\x;
008< 5Ly vam vaw Y |soeaoes |20z
00€< 508 £0d _ .
L%F))w)\(ﬂ((r.
oog<| . 859 VOW) £5700 van| o " everesz [se11
00¢< (5134 £-0d. BE'D] VAN,
, Qquﬁ);.llwbxr
. 00e< - oe vaw| _ /e10 vawg S H rEvALe [98L)
00€<| - _aoe<| i ¢-od
0oe< COEs: Bpw)  ,92500 6¥ZF'eLT [BLLE
£1¥500L (6521 0084 I £9d
‘ SUUY
o0e<| 96 vawl 8200 van| - w%\,\rr?) Leze'sor [e/bb
SY29Sly |tezt QuE< 581 €d| 10| van
o i\d(/nmf/n\((»,\(f ice |
R - mwmm g“mm ﬂm__n so00) o vaw| & zol Ly
s‘r\./\m)\a\/\(ﬂ((r
00€< 00< BpW|  GEEOD) Yan| . |SYOEEE [¢OLL
Jrzigany [seen | o< g od | ]
P i 001 001« epui| 05- 612 vaw
A o O [ — ) 591 £o0] e8r00 van
o o | g
0521| oW4a Briq 108y3 yeH| YRl < BBNE hi| wmm<e® | T — ] 008< 5z8) epw|  sczo0 vaw ’
[ <K <¥ E 1 = , — ST ==
] TR, TSR TS A B IN O oo os_..amannm_m._mxu SO < SIS DI mip <7 R T
(W) ac @ O (28) 16 @
a6 B
Adnn, K.Dxx
! — 19v00 —__omna
—— s1bL08S |1EzL [ €30]_ 1500 vaw|
00E< °5°E| £9d| 6010 Sving
£049'26¢ (6121 00g< e : VanW[___6rio £0d]
| Doee 29 _ god i aoe< se 7] 50| 26600 van
T
oge< .89 epw| L0010 van| M " 1825108 |261L
08¢ 84 e pEOLD vaw £245°€6E |902) " a0e<] 00E< ” ¢-ad
00g< aot<| 90 \ POV PPN At
00E< 008< epw|  /$0'0 van| A zLLvoEe [vS1L
L Q0L i 605207 |g02L — - SN
| ost] 691 £-0d]| o T
00L< epwl L0 _van L625'6YE _[BbLL
» 00e< 15 _ £-0d
 00E<] 6'9€ Yaw 1610 . vaw| 26e0°0ck 1021 " ooe< g1l epu]
ooee ta8 £ 0001<| 1618 Pl
00€< 28] _ £9d b Ak
[ __ 0ves< Ly Vaw - xxuxﬂ3)p3> ey
.
.
ooe<| - 04§ god|  gze00 VaW] L0SK'OLE |LELL
! - 504 0] VON
P
. ! ' 632 [STLL
| 00€<] 262 Yaw|  eenp| Yan 205000 |00Z) 004< - MW 200 wan| 1Y 1 BLBEBST |
00f< o743 — 008<}
= = 0001<] S0Vl eod_ - 1400 van
X N Bpw
0O agg| vr'g i P —
. .\/\/H\/\/\_/\/\rI
00e<| Sl wan O
0501] OWAa Briq eI en| el <2Eim Rl <A )
| 030l L e st . ; 5'89¢ 5604
W/ S IUSEY IS S (MEE LN 00e<| €% epw £400 vaw 209
= 0501 OWA Briq 108y3 gon| Ll < @Rkt DI Wl <E —wm | =i al
(28) @6 & O i I e A AR T T




JP 2004-509845 A 2004.4.2

goooao

(42)

ooagogao

1 ot 507 VaW]__zaoo] .- ZLLY
B e A
S
A,
1095°08¢ laoeL | 0z s Van| 010 waw]"” E Zoeogry |0LOL
0¢<] 560 R e-od : ' /M\WP
. Moy 5
N e ooe< ] ~ van Oi< vaw|” " % 4 __|sosgoyy o0k
. . p
0g<| gl epu| vzl Van gle'see |1zEy ) f.\/\/\f\u o
_oog<| 1€V, Bpu| G500 van|_. W i
n0e<| : epu 09) zuy d 688r'205 |£00)
0s VAW
oog<) o'g| £2d|  zev0'o van 986Y°0LE_[vZ8) .
008< (54 £-od R %
. |
. . -
004 0'g| : epw| 910 van, 2av'282 {02z . g%
00g<| 10°g| £-0d az 2| or'L epw| W $9L8°9by |00}
ooy van|
3
00€<| £0'6 vaw|  £8v0| van|” VBLY'LOE (9641 . %
“00t< ey £-0d - Py
nog< 6191 vaw N . wneg Ty x4 AN i SL6E°8LE (5001
00g<| LS4 £-0d o,
A TRy
SRR N . - M...
0e< Fine) YW} 42200 van ™ |zo0g'6re |6kl .
PP todl” 90 Van 00g< wngoL vam y Yan wa - |p609'LTY |E0OL
- 1 ¥ O Z4LV, 80’ TLLY
L PN 0 i Y q
0ze, vam| wWni< vawt T im/Q QostELE (8811 O v\/J)\{((rmmw‘;
052l ow-a b 10843 kK ¥Ry < SHIME ' [ L 2B By ) 009 N 0Z| Yaw 6E0° vaw  |SOEQ'SEY {LOOL
| FER/SL—OYXH ASLASLONWE— N O 05011 oW Brig108y3 JeH H o< EEWE D] R <% % BEY al
16E . ASLANAY s L (R E— N
O H6 [
Gai< ¥0°€] god I
00L< 08y, epw|  660°0) Yaw “ _|evegrase |ooer | 9 u
00e<| - 00E< €-0d] | 1 He, b/x
U SSUSE § ) i
.
008< 0084 W gl van| IBLOPIE |262)
008< o £2d
00001<| o Epu g0z'shl |55l
L £-9d
o0e< o0g< vpw|  £z0TC YOH| . [zo0g'gie (oger |
00« 0, £ g
" i
e < Ty : Ep 9244018 |0LE)
o0e< 18 BPW LT Yaw il - zsosaie lozeL | TrvY o'gl) 50
ooe<| 2 €ad O -
. ,;f?ﬁgw\ﬁ%g O
00< X : w o * |orep
a9 ep! 1o vaw i Ipghre0e ;EN_ 008< 55 epw LEE9BLY |VOEL
_ O 0591 OWaQ Brug Pooud JieH| el < EEImE o e <E E) LG al
0521| OW4aa Biq 10843 sieH| YR < S HIR & - I RIS <F 0 EXE | a FEYFER/SL ASLASLOYRE— LN
FHA/ L — PYX ASAL AT ANE— LN O
(W) 76 @ O 96 B




JP 2004-509845 A 2004.4.2

(43)

goooao

ooagogao

oy VaN_ vl v m,m??z.‘ o912y |3zl
4
Aﬂ\/\/z\/\/a\Z
ooe<| van oL< van, UL 0 T lszeveee luzor
- S, {
kel m "
o ) van| ez van m Y lsersves oo
@] " ¥
.,U/xm\./\/\./\k\/\;,;
cose vaw ey van T ogsee lezor
: ™
o R S
05 Yan van, m A 7 lezss zov |veor
ZilY
¥
2z vaw| __teo| van I lsossosy ezor
o
!
ont van|  oe< vaw 1eze6le [020
[ 75 L Y|
og 52 vaw 20 vaw| ¥ 5195268 [eL0L
H
# o]
S SN T
W ¥ .
ozt vow| _oeq epu =/ lessceiz Jator
0501 OWJ0 /g el ser | ERiBE< SEImE | FH< TE -2 ai
m— NS LR A5 LRE— N

(2B)H6 R

L ZL1Y]
05| zh vaw 18V van 929078 |£101
€l vaw Ol< van| 18992y 8101
0€<| wad)|
B 2-008%)]
i 0e<| e-ad] 9L TLLY.
51 vaw| 62 Vaw 1869687 |510)
) . VoW i< van| ve0g'Lzy {710l
vEl FAAY
o] fa) vaw o] vaw| S9E9'GEY (EL0L
054 | . vaw; Q< Vaw ¥609'L3F |2L0L
0 [ Vaw!
) . I,
,.}\,w s /\/\ﬂnwm
09 09| VAW 8900 van| w0 [6669'5EY |01
0591t GN3a Brug 1083 yien S < SHMH | NMEET T <1 Ei EEaY aj
1 | ASLAFAY S A0 RE— -IN

gooogano

googao

S
ﬂ/\/\/\/\u W
004 Bpul. 1 vaw By % veeLpEr 1601
97| weg |
|24 20080 |
861 ¢-od T
0z 687 epw| 62800 van|
3 |
03 e van|  sz00 VW, Tg\T}\/H})}\Lr Zava'syy |voL
- 1 it
N PGNP N
0084 og oWl .10 von O T liogzve [zgor
9100 YO
. L
00e< 59 L van| &tk vegigy [is0l
75200 Van
ovL %44 YOW!  8cio van|
H
A
o0g< epw g4 vaw T lvaooeay Jevos
'
MWN.szﬁ((,(/\wx
__oos< v epw)  izvo) van| £ lsgos00v |avoL
1200 Vaw —
SN OO S
011 e epw| g0l waw ook ™ lvgesreny [svor
6% wad)
0g< 20082
g, £-5d] 228070 van
i -
3 I
8s| 269 epl vro vaw mfui‘ﬂz) O usezy (gvol
050 1 OWig Brtisosy | sranm < mavm o e <ew EL) BiG (o]
LTLE‘I.\'! = NS LAY AR LA N
(R¥) H6 R
I PN T vaw
obL e ep| o1y vau|
T [
I o Lo
81 e _vaw| _ szme van| Y * lesvaszy Jsvol
[ waw
oeL-a| YOW
08l 0e> epw T0e0°0: Yaw
o8t 3 vaw|  .9s10 van aD\FQHT T lezvss vl
g3 g-od]
V6] I eply
vl _ed R
. 0Eg 9zl B
64°0] 3 Wao|
vot Z-00ED)| -
79 &od
1
2l 56 van|  geog) vaw
|
00g<] yan| ¥3°0) vaw|
ag| i3 Bpa |
PO
e
0g £> YO ¥2°0 YA il GOSE'¥PY |PEOL
0oe<| o> van| e van zsse°e6E (1601
80 vaw ve0o'gey
rE - YO 1BZS62E
] SRR <% [IR-ES ajj
NS LAY 75 L (R E— N

(28) H6 B



JP 2004-509845 A 2004.4.2

(44)

goooao

ooagogao

vy
,.»./\/\.r\/\/‘\/\/,rm 2 3
T [seesere [oget
0501, _OWda Bnig 308))3 yeH ¥ o< S HIMEE ] Ui <E% i) =+ ai
ASLAEANY Az A (ERE— N
(2B) H6 R
o0es 008< spuwl 720 van
s epuw 610 . van
091 epw|  vs0 van| V
I TR
| epw £800] van Jx(f)»\(.?m\@_ #089'/65 [SOLL
089'/55 SOLL |
v 1
85 e epw| 2500 va| fén\(L((,HhYﬁO YEQ'BBY |S0ML
oY
n | gl epul 4 826927 _|880)
ovt epw £<
i ))O\/\/\,
00k < van i |oozgsey |siny
vaw| o< van P T )
0e< a9 .
0g<| Z-0eD)]
0g< -4
T Epul
JO.%A.(Q;;\%,)TF
1180285 0201
a
NSLARAY A3 0 WE— TN

(R H6 &

gooogano

googao

A A,
rderti b
£<] van 7 lees16s ) 662,
001< %6 epui| 0600 Vaw "
?Fﬁaiu\ﬁ.az)}n
001<] o £-0d|7290'0 VAW ﬁ 8118655 | (eam) g0})
L,
. ,
vaw ‘% YSYO'LYS B0
ko O “
oo gl vaw| 1 vaw Y i.@;p esrr608 | (mean) 2v0L
b0 ZLY
,v((h\(/u\(/”\f
St z8 van!| o) YaW g 908S°LZY (eaan) 1201
0301 OW40 bruq wou3 eH| el < SEIEE DIl FEm<E% ET) B al
[ WO ASLOYHE— -IN
6 B
[ ¥
A (\/\'/H\ >!1 'y
n
4 |pzessie Joser
€| TLLY| - —
g VAN ze VN "
:
_ ZLyze lyool
050l QW0 BuaPay3 JleH] YW < mEmE N £ g =
- =
AELWE— LN CASLNYEE— LN
16 &




ogoooao
E 10
A m
HIN\/\/N(v)N\/\/NHz H'NHNNNMNHz
X X H
111a 112a
HzN\/\,N(v)NWNHz H'NHN\/\/\N'\/\NHz
111b x A,
HN NGNS NH, HNGN NN,
: H
* 113 x 114
x=1~4
X
HoH :
(N())(/\'N\/\/NH2
x=0~3
H,N 115
Oooooano
SJ
e PR
R™ g lign RYTEY
SfkE® LIE S, DIER
R R
H Gly HS™ Cys
~CH4 . Ala S5 " Met
HaN
>— Val B{\ Asn
HoN
ﬁ/\ Leu 2 "g/\/ Gln
\J\ . lle HOT(\ Asp
o]
@A Phe HO
o T(\/ Glu
. e}
Tyr AN
H0’©/\ H.N Lys
HNT O
1 Trp
N H
H HZNH:N Arg
HO™ Ser
N
OH I .
Py Thr ﬁj\/ His
[;Lw°” Pro
H ©

=12

(45)

Oo0oo0ooao
o \/\/"\/\/\N/—\/\m«,
T gamun
L-Lys-Spm
‘)(” u "
g ﬂ/N\/\‘/n\/\/\N/\/\NN‘ S "
' gamnw D it
D-Lys-Spm e & 1380

" L-lys-Spm FA73IF

R

WO

! u
n N
o SN,

S u
e A \/\,/\n/\/\m
L& 1391 °

L-Lys-Spm (x5 )L 73F) L& 1392

L-Lys-Spm (a-AF )L}

x=1~3
¥=0~3

"
g "\Iﬂ"\)/n\/\/\"/\/\NN
s i .
L& 1393~1405
L-Lys-Spm (£ Y73F)

B 11

googao
" o
: [e]
HzN/\/\gf\/\,N\/\,NHZ + q\oﬂ\/\/\,ﬂ{v& S,
o b H;__ZH
HN, _NH
)i
CH,Cl, o
H Q H
HzNWNNNVNMNW" S,
H H 4 Hy LH
HN_ NH
il
o
E13

OzN HN__NH

H
O. . oS
HZNME’\/\/NWNHZ + /@’ \5(\’/;_‘51 ZH
)i

o]
(FIRYYF&LY)
MeOH

. H H
HoN TSNS N AN tr,. oS
: H \g/\/HuH
HN_ NH
i
o

JP 2004-509845 A 2004.4.2



JP 2004-509845 A 2004.4.2

(46)

goooao

ooagogao

aae< 8L
008< g
00g< 6.2

0501 OW=0 g 1ea)3 JeH

9960°0

58500

€iz'o

" zvo
cod 2600

epll 8820°0

BOW  6/0°0
O <2WHIF o

vaw
vaw

Bele0Ls 62l

ovoR'Ple 9BZL

LIER'BES Gleh

PO P 4
IR
", PN
[ SEL67029 19ZL

by b i
_:zr.\/\x/\/\\_ﬂx.\/\m..A
[NPNPNPNN PNp

" M $052'98y 9EEL
Y < < iy

VAN Ao © 7 @p9gs  z60l
s BLE o]

¥R <EB

EYU - WEE LMY A

ANt
E4)

CR@IEE )N FUL\ RINA N ZENT —E—31 v

gooogano

googao

EXRY7ILFER: HRE

ERRYTILHHE: RE

i

AFE

ID

D

Z
~ 3
N
w
~
~
£
o
o
©)
o
2
o
1

1283 757.1225

1289 542.8587

o ]
¥ 2
= ©
-
@
~
~ N
= 0
g 8
= As
I =
° 5
©
Q
@
@
o
0
w
o
=]
I3
-

1289 598.9671 4;"\“4\4-!\/-!‘

UGN 3% SO
ey

B 16 (&%)

1267 701.0141 ét

1268 799.2037

-
7L
g WW
£..4

1269 743.0954

L

o
i

N

Lo

17



(47)

ogoooao
ERRYFIUHERL: B
D SFE &
1285 7150412 4 on
. 'Nf\/\zﬂ\/\r"\/\/"Y“\F 2
zLVLNmNNkk
17 (&%)
OooOooan
QN o
DN\G\OU /©/N° @\DJ\/\/\/\rn

E18

JP 2004-509845 A 2004.4.2



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

oooooooooooano

~
«
®
v
~
o
N
S~
—
=
@]

=

(48)

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

{19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
6 December 2001 (06.12.2001)

PCT

OO

(10) International Publication Number

WO 01/92218 A2

(51) International Patent Classification>  CO7C 311/00

(21) International Application Number: PCT/USO1/17795

(22) International Filing Date: 31 May 2001 (31.05.2001)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
09/584,175 31 May 2000 (31.05.2000) US

(71) Applicant: ORIDIGM CORPORATION [US/US];
Suite 200, 4010 Stone Way North, Seattle, WA 98103
(US).

(72) Toventors: VERMEULIN, Nicolass, M., J,; 19334 -
196th Avenue NE, Woodinville, WA 98072 (US). O'DAY,
Christine, L.; 4404-B 216th Street S.W., Mountlake
Terrace, WA 98043 (US). WEBB, Heather, K.; 5705
Seaview Avenue, NW, Seattle, WA 98107 (US). BURNS,
Mark, R, 226 Northwest 184th Street, Shoreline, WA
98177 (US). BERGSTROM, Donald, E.; 3416 Hamilton
Street, West Lafayette, TN 47906 (US).

(74) Agents: LAU, Kawai et al.; Morrison & Foersier LLP,
Suite 500, 3811 Valley Centre Drive, San Diego, CA
921302332 (US).

(81) Desiguated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR. BY, BZ,CA, CH, CN, CO,CR, CU,
Cz, DE, DK, DM, DZ, EC, EE, ES, H, GB, GD, GE, GH,
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KB KR, KZ,LC,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK,
SL,TI, TM, TR, TT. TZ, UA, UG, UZ, VN, YU, ZA, ZW.

(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, 8D, SL, SZ, TZ, UG, ZW), Eurasian
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European
patent (AT, BE, CH, CY, DE, DK, ES, FL, FR, GB. GR, IE,
1T, LU, MC, NL, PT, SE, TR), OAPI patent (BE, BI, CE,
CG, CL, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG).

Published:
—  without international search report and to be republished
upon receipt of that report

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

(54) Title: NOVEL POLYAMINE ANALOGUES AS THERAPEUTIC AND DIAGNOSTIC AGENTS

K
g ot
1

.
g

il
) :,l_:/\»ﬁ/\/\,ﬁwm.
e 1 3

sutfonamids
amtee

/
2

-
1l 3

Nos = UG PN P,

S T

Spermidine
Ki=700 uth

N'-Acetylsgermi
;=170 oM

N'-Dansylspermine
0 it

2

4

——— ;
"Head Group™  “Linker” "Polyamins”
(57) Abstract: Novel "bisp " inhibitor ds of p transport are disclosed. These compounds are useful phar-

maceutical agents for treating diseases where it is desired to inhibit polyamine transport or other polyamine binding proteins, for
example cancer and post-angioplasty injury. These compounds display desirable activities both for diagnostic and research assays

and therapy.

JP 2004-509845 A 2004.4.2



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

(49)

WO 01/92218 PCT/USO01/17795

NOVEL POLYAMINE ANALOGUES AS THERAPEUTIC AND
DIAGNOSTIC AGENTS

FIELD OF THE INVENTION

The invention in the field of chemistry and biochemistry relates to the synthesis and
use of novel polyamine transport (PAT) inhibitor compounds with pharmacological or
agricultural uses and as probes for biochemical assays or for purification of selected
polyamine binding targets. As drugs, these compounds are used to freat disorders of
undesired cell proliferation, primarily cancer, alone or combined with other agents such as

polyamine synthesis inhibitors.

The invention also relates to the synthesis and use of such novel polyamine
compounds as part of combinatorial libraries. These libraries are used to discover
compositions that inhibit PAT and/or that bind to a cellular polyamine transporter (PATT).
Various members of these libraries or compounds discovered through use of the libraries

have utility as drugs, agricultural chemicals, and as probes.

BACKGROUND OF THE INVENTION

Decades of research. on the myriad of biological activities that the polyamines,
putrescine, spermidine and spermine play in cellular processes have shown the profound
role they play in life (Cohen, S.S., “A Guide to the Polyamines” 1998, Oxford University
Press, New York). As polycations at physiological pH, they bind tightly to and strongly
modulate the biological activities of all of the anionic cellular components. Specific and
sirong interactions have been associated with DNA and RNA together with their associated
chromatin proteins (Tabor, H. et al. 1,4-Diaminobutrane (putrescine), spermidine, and
spermine. Ann Rev. Biochem. 1976, 45, 285-306; Matthews, H.R. Polyamines, chromatin
structure and transcription. BioEssays, 1993, 15, 561-566). Spermine has been shown to
fonction directly as a free radical scavenger that protects DNA from insulis by reactive
oxygen species (Ha, H.C. et al. Proc. Natl. Acad. Sci. US4, 1998, 95, 11140-11145).

Specific interactions of multicationic polyamines with microtubules has been recently

JP 2004-509845 A 2004.4.2
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shown (Wolff, J. Promotion of Microtubule Assembly by Oligocations: Cooperativity
between Charged Groups. Biochemistry, 1998, 37, 10722-10729; Webb, HX. et al., J.
Med. Chem. 1999, in press). Allosteric regulation of membrane-bound enzymes including
acetylcholinesterase has been shown (Kossorotow, A. et al. Regulatory effects of
polyamines on membrane-bound acetylcholinesterase. Biochem. J. 1974, 144, 21-27).
Polyamines have a direct influence on many neurotransmitter receptors and ion channels
(Carter, C. The Neuropharmacology of Polyamines, 1994, Academic Press, San Diego,
CA; Williams, K. Interaction of polyamines with ion channels, Biochem. J., 1997, 325,
289-297). Specific polyamine binding sites have.alse been demonstrated for the NMDA.
réceptor complex (Ransom, R.W. et al. Cooperative modulation of ["H]MK-801 Binding to
the N-Methyl-p-Aspartate Receptor-Ion Channel Complex by L-Glutamate, Glycine, and
Polyamines. J. Neurochem. 1988, 51, 836-836; Williams, K. et al. Minireview:
Meodulation of the NMDA receptor by polyamines. Life Sci. 1991, 48, 469-498).

Many stimuli involved in both normal and neoplastic growth activate the polyamine
biosynthetic pathway. A great number of multidisciplinary studies have shown that the
intracellular concentrations of the polyamines is highly regulated at mamy steps in their
biosynthesis, catabolism and transport. The fact that cells contain such complex apparatus
for the tight control of the levels of these molecules shows that only a very narrow
concentration range is tolerated. Ornithine decarboxylase (ODC), the rate-limiting enzyme
in polyamine biosyﬁthesis, catalyzes the production of putrescine from its precursor
ornithine. This enzyme, with a very short biological half-life, is one of the most inducible
mammalian enzymes known (Russell, D. et al. Amine synthesis in rapidly growing tissues:
ornithine decarboxylase activity in regenerating rat liver, chick embryo, and various tumors.
Proc. Natl. Acad. Sci. USA . 1968, 60, 1420-1427). Many biological stimuli involved in
cellular growth have been shown to induce this enzyme and a distinct growth advantage is
gained by induction of ODC (Alhonen-Hongisto, L. etal. Tumourigenicity, cell-surface
glycoprotein changes and ornithine decarboxylase gene pattern in Ehrlich ascites-carcinoma
cells. Biochem. J. 1985, 229, 711-715). An increase in the activity of ODC has been
associated with tumor growth (Jamne, J. et al. Polyamines in rapid growth and cancer.
Biochim. Biophys. Acta 1978, 473, 241-493; Scalabrino, G. et al. Polyamines in
mammalian tumors. Part I. Adv. Cancer Res. 1981, 35, 151-268; Scalabrino, G. et al.
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Polyamines in mammalian tumors. Part II. Adv. Cancer Res. 1982, 36, 1-102). Feedback
inhibition of ODC activity is mediated by ODC-antizyme protein. Following elevation of
polyamine concentrations, a polyamine-stimulated +1 frameshift of the ODC-antizyme
mRNA reading frame causes elevation of this ODC~inhibiting protein (Hayashi, S. et al.
Ornithine decarboxylase antizyme: a novel type of regulatory protein. 77BS, 1996, 21, 27-
30; Matsufuji, S. et al. EMBO Journal, 1996, 15, 1360-1370). The ODC-antizyme protein
binds to ODC with high affinity to form an inactive complex that is then tagged for
degradation in an ATP-dependent fashion by the 26S proteosome (Heller, J.S. et al. Proc.
Natl. Aced. Sci. USA. 1976, 73,1858-1862; Murakami, Y. et al. Ornithine decarboxylase is
degraded by the 268 proteosome without ubiquitination. Nature, 1992, 360, 597-599).
ODC-antizyme also represses the polyamine uptake system of cells (Suzuki, T. et al.
Antizyme protects against abnormal accumulation and toxicity of polyamines in omithine
decarboxylase-overproducing cells. Proc. Nutl. Acad. Sci. USA. 1994, 91, 8930-8934).

The polyamine catabolism pathway is important to prevent the toxic effects of
excess polyamines on cells (Seiler, N. Functions of ﬁolyamine acetylation. Can. J. Physiol.
Pharmacol. 1987, 65, 2024-2035; Seiler, N. Polyamine oxidase, properties and functions.
Progress in Brain Res. 1995, 106, 333-344). This pathway is used by the cell to
interconvert the various polyamines and to eliminate excess polyamines before they reach
toxic levels. This pathway introduces no additional carbon precursors into the polyamine
pool.

Polyamine transport into mammalian cells is energy and temperature dependent,
saiurable, carrier mediated and operates against a substantial concentration gradient (Seiler,
N. et al. Polyamine transport in mammalian cells. fnt. J. Biochem. 1990, 22, 211-218;
Khan, N.A.; Quemener, V. et al. Characterization of polyamine transport pathways, in
Neuropharmacology of Polyamines (Carter, C., €d.), 1994, Academic, San Diego, pp. 37-
60). Ample experimental proof exists that polyamine concentration homeostasis is
mediated via this transport system. Changes in the requirements for polyamines in response
to growth stimulation is reflected by increases in the trénsport activity. Stimulation of
human fibroblasts to cell proliferation by serum or epidermal growth factor was followed
by an 18-100 fold increase in the uptake of putrescine (DiPasquale, A. et al. Epidermal

growth factor stimulates putrescine transport and ornithine decarboxylase activity in
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cultures human fibroblasts. Exp. Cell Res. 1978, 116, 317-323; Pohjanpelto, P. Putrescine

transport is greatly increased in human fibroblasts initiated to proliferate. J. Cell Biol.
1976, 68, 512-520). Tumors have been shown to have an increased rate of putrescine
uptake (Volkow, N. et al. Labeled putrescine as a probe in brain tumors. Science, 1983,
221, 673-675; Moulinoux, J-P, et al. Biological significance of circulating polyamines in
oncology. Cell. Mol. Biol. 1991, 37, 773-783). Inhibition of polyamine biosynthesis in cells
in culture by a-difluoromethylomithine (DFMO), a well-studied mechanism-based
inhibitor of ODC, causes 2 substantial depletion of intracellular putrescine and spermidine
with resultant cell growth inhibition. Upon supplementing the culture media with
exogenous polyamines this depletion causes transport activity to rise several-fold (Bogle,
R.G. et al. Endothelial polyamine uptake: selective stimulation by L-arginine deprivation or
polyamine depletion. 4m. J. Physiol. 1994, 266, C776-C783; Alhonen-Hongisto, L. et al.
Intracellular putrescine deprivation induces uptake of the natural polyamines and
methylglyoxal bis(guanylhydrazone). Biochem. J. 1980, 192, 941-945). The cells then
returned to their original rate of growth.

Several experimental lines of evidence support the conclusion that increased
effectiveness of ODC inhibition can be obtained by interfering with the polyamine transport
apparatus. A mutant L1210 leukemia cell line was shown to have greatly reduced
polyamine transport activity following selection for resistance to methylglycoxal
bis(guanylhydrazone) (MGBG@), an extremely cytotoxic AdoMetDC inhibitor that is taken
up by the same transport system as the polyamines. Mice inoculated with these cells had a
much greater response to DEMO treatment (87% increase in median survival time; 13 of 40
mice cured) than mice inoculated with the parental cell line (22% increase in medjan
survival time). See Persson, L. et al. Curative effect of d,1-2-difluoromethylomithine on
mice bearing mutant 11210 leukemia cells deficient in polyamine uptake. Cancer Res.
1988, 48, 4807-4811. A significant source of exfracellular polyamines is produced by the
microbial flora in the gastrointestinal tract (Sarhan, S. et al. The gastrointestinal tract as
polyamine source for tumor growth. Anticancer Res. 1989, 9, 215-224). When this source
of polyamines is removed by decontamination of this flora, DFMO’s previous moderate
growth inhibitory effects on Lewis lung carcinoma cells or L1210 zenografis is markedly
potentiated (Hessels, J. et al. Limitation of dietary polyamines and arginine and the
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gastrointestinal synthesis of putrescine potentiates the cytostatic effect of a-

difluoromethylornithine in L1210 bearing mice. fnt. Symp. Polyamines in Biochemical and '

Clinical Research, Sorrento (ltaly), 1988, Abstr. P105). An additional source of
polyamines is from dietary sources (Bardocz, S. et al. Polyamines in food; implications for
growth and health. J. Biochem Nutr. 1993, 4, 66-71). By feeding a polyamine-free diet to
DFMO-ireated nude mice the MCF-7 human breast cancer zenografts contained greatly
reduced levels of putrescine in comparison to DFMOQ treatment alone (Levéque, J. et al.
The gastrointestinal polyamine source depletion enhances DFMO induced polyamine
depletion in MCPF-7 human breast cancer cells in vivo. Anticancer Res. 1998, 18, 2663-
2668). In additional animal models, complete polyamine deprivation also enhanced
DFMO’s growth inhibitory effectiveness (Moulinoux, J.P. et al. Inhibition of growth of the
U-251 human glioblastoma in nude mice by polyamine deprivation. Anticancer Res. 1991,
11, 175-180; Quemener, V. et al. Polyamine deprivation enhances antitumoral efficacy of
chemotherapy. Anticancer Res. 1992, 12, 1447-1454; Chamaillard, L. et al. Polyamine
deprivation prevents the development of tumour-induced immune suppression. Br. J.
Cancer 1997, 76, 365-370).

The Polyamine Transporter (PATI)

The increased demand for polyamines by rapidly growing, transformed cancer cells
is only partially met by an increased rate of synthesis. To exploit this increased need for
polyamines, synthesis inhibitors have been sought. Additionally, lowering polyamine
concenirations can result in aberrations in chromatin structure leading to cell death or
inhibition of proliferation (Quemener, V. ef al., Anticancer Res. 14:443-448, 1994; Porter,
C. W. et al., Cancer Res. 53:581-586, 1993). It has become increasingly apparent that the
initial disappointing results observed in the clinic with polyamine synthesis inhibitors arises
from compensatory increases in transport of polyamines by a specific active fransport
system (Seiler, N. ez al., Int. J. Biochem. 22:211-218, 1990; Seiler, N. et oL, J. Biochem.
Cell. Biol. 28:843-861, 1996). The promising results observed in cell culture with a suicide
substrate inhibitor of ornithine decarboxylase, «-difluoromethylornithine (DFMO), or with
an inhibitor of S-adenosylmethionine decarboxylase, methylglyoxal bis(gnanylhydrazone)
(MGBG) did not transfer to human clinical trials (Schecter, P.J. et al., In Inhibition of
Polyamine Metabolism. Biological Signij and Basis for New Therapies; McCann,

s
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P.P. et al,, eds; 1987, pp 345-364). Since the only two avenues for carbon transfer into

polyamine pools are syothesis or transport, simultaneous inhibition of both of these
pathways is considered by the present inventors to be a promising anti-cancer therapeutic
approach.

A stdy confirming the validity of this chemotherapentic approach vsed transplanted
murine L1210 leukemia cells that were deficient in PAT. Mice transplanted with the wild-
type L1210 cancer cells (with intact PAT) died after 12 days, even when treated with
DFMO. In contrast, DFMO mice transplanted with PAT-deficient L1210 cells lived longer
than 60 days (Ask, A. et al., Cancer Lett. 66:29-34, 1992). These authors also showed that
treatment of mice harboring wild-type L1210 cells with a combination of (1) DFMO (2) a-
low polyamine diet and (3) antibiotics (which decrease polyamine production by gut flora)
resulted in prolonged survival compared to treatment with DFMO alone.

Augmented PAT into cancer cells promotes cell killing. I.L. Holley et al. (Cancer
Res. 52:4190-4195, 1992) showed up to a 225-fold increase in cytotoxicity of a
chlorambucil-spermidine conjugate compared to chiorambueil alone. A series of
nitroimidazole-polyamine conjugates were also effective (Holley, I.L. ef al., Biocherm.
Pharmacol. 43:763-769, 1992). Others showed that mice infected with a multi-drug
resistant strain of malaria were cured by treatment with a chloroquinoline-putrescine
conjugate (Singh, S. er al, J. Biol. Chem. 272:13506-13511, 1997). Thus, the effectivencss
of cytotoxic compounds could be enhanced by their conjugation with polyamines. These
effects may have been due to the exploitation of the PAT system to deliver these

compounds into cancer cells.

The gene for the polyamine transport protein has been cloned from Escherichia coli
and recently from yeast (Kashiwagi, K. et al. J. Biol. Chem. 1990, 265, 20893-20897;
Tomitori, H. et al. Identification of a gene for a polyamine transport protein in yeast. J.
Biol. Chem. 1999, 274, 3265-3267). The genes for the mammalian transporter await
identification. The transporter from E. colf has been crystallized and its X-ray structure has
been determined (Sugiyama, S. et al. Crystal structure of PotD, the primary receptor of the
polyamine transport system in Escherichia Coli. J. Biol. Chem. 1996, 271, 9519-9525).
‘This structure represents one of only a few but growing number determined for spermidine-

binding proteins. Since this structure was determined on a prokaryotic species its use in the
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design of mammalian transport inhibitors was deemed to be of limited value. Despite this,

several insights were obtained and used through analysis of this structure. In addition to
the expected presence of carboxylate residues positioned to form salt bridges with the
protonated amino groups of spermidine, numerous aromatic residues, especially tryptophan
residues appeared to strengthen hydrophobic interactions with the methylene groups of the
substrate. Additionally, 2 H,O molecule was positioned at one end of spermidine substrate,
providing stronger interactions with the ionic residues in this position.

Several researchers have studied the ability of polyamine analogs to inhibit the
uptake of *H-spermidine into cells. Bergeron and coworkers studied the effect of addition -
of different alkyl group substitution on the terminal nitrogen atoms of spermidine or
spermine analogs (Bergeron, R.J. et al. Antiproliferative properties of polyamine
analogues: & struo’turé—ac’tivity study. J. Med. Chem. 1994, 37, 3464-3476). They showed
larger alkyl groups diminished the ability to prevent uptake of radiolabeled spermidine.
They later concluded that increases in the number of methylenes between the nitrogen
atoms decreased the ability to compete for *H spermidine uptake (Bergeron, RJ. etal. A
comparison of structure-activity relationships between spermidine and spermine
antineoplastics. J. Med. Chem. 1997, 40, 1475-1494). Of greater importance to the present
work was their conelusion that the polyamine transport apparatus requires only three
catiomic centers for polyamine recognition and iransport (Porter, C.W. et al. J. Cancer Res.
1984, 44, 126-128). Two groups analyzed literature examples of the polyamine analogs
ability to inhibit *H spermidine uptake into L1210 cells by CoMFA and QSAR methods
(Li, Y. et al. Comparative Molecular field analysis-based predictive model of structure-
function relationships of polyamine transport inhibitors in £1210 cells. Cancer Res. 1997,
57, 234-239; Xia, C.Q. et al. QSAR analysis of polyamine transport inhibitors in L1210
cells. J Drug Target. 1998, 6, 65-77).

Polyamine Traosport (PAT) Assays

There is no known high-throughput assay for measuring PAT. A radiochemical
assay is used for biochemical analysis of transport and has been used to study PAT in yeast
and a variety of mammalian cells (Kakinuma, Y. et al., Biochem. Biophys. Res. Comm.
216:985-992, 1995; Seiler, N. e al., Int. J. Biochem. Cell Biol. 28:843-861, 1996). See, for
example Huber, M. ef al. Cancer Res. 55:934-943, 1995.

7
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The radiometric assay uses radiolabeled polyamines such as pufrescine, spermidine

or spermine, but, due to the low signal, large numbers of adherent or non-adherent cells are
required. Additional care is required with spermine due to its non-specific adsorption to
cells and plastics. Cells are mixed with the test compounds and the radiolabeled polyamine
to initiate the assay. The cells are incubated for 1-60 minutes, depending on cell type. The
assay is terminated by removal of the medium and cooling the plates to 4°C. The cells are
then washed with cold medium three times, dissolved in 0.1% sodium dodecyl sulfate and
the radioactivity in solution is then determined by scintillation counting. This assay is
difficult to scale up to a high throughput procedure due to the low signal from the
radiolabel and the handling requirements inherent in procedures with radioactivity.

A great number of polyamine amide natural products have been recently been
discovered in the venom of arthropods such as spiders and wasps. These acylpolyamine
analogs have been shown to have specific and strong interactions with the neuromuscular
Jjunctions of insects (Moya, B. et al. Syntheses and neuropharmacological properties of
arthropod polyamine amide toxins. Neuropharmacology of Polyamines (Carter, C., ed.),
1994, Academic, San Diego, pp. 167-184). With this capability these toxins give the insect
predators the ability to paralyze or kill their prey. Most of these natural products have the
common molecular features of a polyamine moiety (many with structurally diverse
polyarmine analogs) connected through an amide with an aromatic amino acid structural
analog. Simpler synthetic analogs have been sought that attempt to maximize interactions
with either crustacean neuromuscular synapses or mammalian glutamate receptors (Asami,
T. et al. Acylpolyamines mimic the action. of Joro spider toxin (JSTX) on crustacean
muscle glutamate receptors. Biomedical Res. 1989, 10, 185-189; Raditsch, M. et al.
Polyamine spider toxins and mammalian N-methyl-D-aspartate receptors. Structural basis
for channel blocking and binding of argiotoxingss. Fur. J. Biochem. 1996, 240, 416-426;
Tsubokawa, H. et al. Effects of a spider toxin and its analogue on glutamate-activated
currents in the nippocampal CA1 Neuron after ischemia. /. Neurophys. 1995, 74, 218-225).

Cif:ation of the above documents is not intended as an admission that any of the
foregoing is pertinent prior art. All statements as to the date or representation as to the

contents of these documents is based on the information available to the applicant and does
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not constitute any admission as to the correctness of the dates or contents of these

documents.

SUMMARY OF THE INVENTION

The present invention is directed to various polyamine analogues and derivatives
and their use as drugs, as agricultural or as environmentally useful agents. The invention
defines sites and structures within these compounds that are key to their binding (and
polyamine binding) to membrane (and sofuble) proteins, particularly the PATr.

The compositions of the present invention include polyamine derivatives substituted
at one or more positions. Monosubstituted polyamines are preferably substituted at a

terminal nitrogen, but may be alternatively or additionally substituted at internal nitrogen

" and/or internal carbon atoms.

A preferred embodiment is a highly specific PAT inhibitor with pharmaceutical
utility as an anti-cancer chemotherapentic. These include polyamine derivatives comprised
of two linear polyamines linked to each other. The two polyamines may be identical or
different and may be substituted at an internal carbon and/or nitrogen atom. Preferably, one
terminal position of each polyamine is used in the linkage. The other terminal position may
also be substituted.

Prefetred substiments are structures that increase binding affinity or otherwise
enhance the irreversibility of binding of the compound to a polyamine binding molecule,
such as the PATT, an enzyme or DNA. Such additional substituents include the aziridine
group and various other aliphatic, aromatic, mixed aliphatic-aromatic, or heterocyclic
multi-ring structures. Reactive moieties which, like aziridine, bind irreversibly to a PATr
or another polyamine binding molecule, are also within the scope of this invention.
Examples of reactive groups that react with nucleophiles to form covalent bonds include
chloro-, bromo- and iodoacetamides, sulfonylfluorides, esters, nitrogen mustards, efc. Such
reactive moieties are used for affinity labeling in a diagnostic or research context, and
subserve pharmacological activity as sites within a drug that inhibit PAT or polyamine
synthesis. The reactive group can be a reactive photoaffinity group such as an azido or
benzophenone group. Chemical agents for photoaffinity labeling are well-known in the art
(Flemming, S.A., Tetrahedron 51:12479-12520, 1995). Photoreactive compounds for

cancer treatment are also known in the art.
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More specifically, a polyamine analogue or derivative of the invention includes one
that binds to a polyamine-binding site of 2 molecule and/or inhibits polyamine transport,

and has the formula

Ri-X-Rp
wherein
R; and R; are each a polyamine, or analogue or derivative thereof; and

X is a linker moiety connecting the two pelyamines.

Polyamine analogues or derivatives, preferably having a reactive group at one end,
may also be employed as assay or biochemical probes.

Additional substituents which may be present on the polyamine portion of
analogues or derivatives (with or without a reporter group), are structures which increase
binding affinity, or otherwise enhance the irreversibility of binding of the compound to a
polyamine binding molecule, such as a PATr, an enzyme or DNA. Such additional
substituents include the aziridine group and various other aliphatic, aromatic or heterocyclic
multi-ring structures.

A reactive mojety, which, like aziridine, can bind irreversibly to a PATr or another
polyamine binding molecule is also contemplated. Examples of groups which react with
nucleophiles to form covalent bonds include chloro-, bromo- and iodoacetamides,
sulfonylfluorides, esters, nitrogen mustards, efe. Such reactive moieties are used for
affinity labeling in a diagnostic or research context, and subserve pharmacological activity
as parts of drugs that inhibit PAT or polyamine gynthesis. The reactive group can also be a
reactive photoaffinity group such as an azido- and benzophenone group. Chemical reagents
in photoaffinity labeling are well-known (Flemming, S.A., Tetrahedron 51:12479-12520,
1995). Moreover, photoreactive compounds for cancer treatment are known in the art.

The polyamine analogues and derivatives of the invention may be categorized in a
variety of ways. One category of polyamine analognes and derivatives is the
bispolyamines, which may be viewed as analogues or derivatives containing two linked
polyamines, which may be identical or different. In preferred embodiments, the individual
polyamine groups are linear and have two terminal amino groups. Examples of such

pelyamines include the naturally occurring polyamines: putrescine, spermidine, and

10
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spermine. One terminal amino group in each of such polyamines may be used in the
linkage between the two individual polyamines. The remaining terminal amino group may
be left as an amine group or further derivatized.

Bxamples of polyamines for linkage into bispolyamines include N'-dansylspermine
(also termed monodansylspermine or MDS (1), N'-dansylspermidine (also termed
monodansylspermidine or MDSd, N'-[(N°-dansyl)-6-aminocaproyl}spermine (termed
DACS, 4), N'-[(N*-dansyl)-6-aminocaproyl]spermidine (DACSd), N'-[(N*-5-(4-
chlorobenzamidomethyl)thiophene-2-sulfonyl)-6-aminocaproyl]spermine § or N'-[(N°~(2-
dibenzofuransulfonyl)-6-aminocaproy!]spermine 6.

Additional polyamines for linkage into bispolyamines include N'-acyl aminoacid-
spermine conjugates. These include natural and non-natural amino acid amides of spermine
which are by themselves very effective polyamine transport inhibitors. Examples of such
polyamines include L-Lys-spermine (compound 1202), L-Val-spermine (compound 1157)

and L-Orn-spermine (compound 1224).

More polyamines for linkage into bispolyamines are acyl polyamines, such as N'-
monosubstituted. Monosubstituted polyamines can be further classified info categories
such as amides, sulfonamides, N'-monosubstituted amines and other. Among the amides,
further classification info those without linkers, those with linkers, amino alkyls, and amino
acid head groups is possible. The amino acid head groups can be further categorized as
those that are protected, natural a- amino acids, non-natural o-amino acids, and amino acid
derivatives.

Omnce a polyamine analogue which inhibits polyamine transport at a desirable level
has been identified, it can readily be further optimized by structural and functional *
comparisons with other polyamine analogues in the same or different categories to improve
its utility. Examples of such improvements include, but are not limited to, increased
inhibitory activity, enhanced metabolic stability, enhanced specificity, ease of handling and
administration, binding affinity, non-incorporation into cellular polyamine pools, and
decreases in side effects.

The present invention is also directed to a pharmaceutical composition useful for
treating a disease or condition in which the inhibition of polyamine transport is desirable,

comprising a composition as described above and a pharmaceutically acceptable excipient.
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The pharmaceutical composition may further include an inhibitor of polyamine synthesis;
preferably DFMO. Other combinations include the above pharmaceutical composition and
one or more additional agents known to be useful for treating said disease or condition

This invention also provides a method for treating a disease or a condition in a subject
associated with undesired cell proliferation and/or which is treatable by inhibition of
polyamine transport, comprising administering to said subject an effective amount of a
pharmaceutical composition as described above. The undesired cell proliferation may be
associated with proliferation of cells of the immune system, cell of the vascular neontima,
tumor cells or with undesired angiogenesis. Preferred diseases to be treated as above iﬁclude
cancer or post-angioplasty injury.

Thus the analogues and derivatives of the invention, alone or in combination with
other agents, may be used for the treatment of cancer and other diseases of unwanted
cellular proliferation, including angiogenesis and post-injury cell growth. Preferably, such
treatments act by inhibiting PAT, deoxyhypusyl synthase, or cell growth or by the induction
of apoptosis. As such, they may act by cytostatic and/or cytotoxic mechanisms. The
analogues and derivatives of the invention, individually or in combinations with or without
other agents, may also be used to treat hypertension, osteoporosis, Alzheimer’s disease,
ischemia, autoimmune diseases, psychosis, depression, strokes, cardiovascular disease,
infection with microorganisms or parasites, plant pathogens including fungi. Cellular
processes susceptible to inhibition by the analognes and derivatives of the invention, alone
or in combination with other agents, include those involving nucleic acids (DNA or RNA), -
such as replication, transcription or translation. The analogues and derivatives of the
invention may also be efficacious as anti-diarrheal, anti-peristaltic, anti-spasmodic, anti-
viral, anti-psoratic and insecticidal agents.

The invention is also directed in part to rapid and efficient testing of many such
analogues and derivatives for their transport into cells. By creating a database of structure-
activity-relationships (SARs) of such analogues and derivatives, the invention identifies
elements that are key for polyamine binding to membrane proteins such as PATr or soluble
proteins. With such information, the invention pernrits predictions as to the transportability
and activity of novel polyamine analogues and derivatives.

The polyamine analogues and derivatives of the invention may also be employed as
assay or biochemical probes. A preferred assay method employs a polyaniine analogue or

12
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derivative with a moiety that serves as a detectable label (a “reporter”), preferably a
fluorophore, most preferably the dansyl group, or another substituent that can be detected

through a variety of means, including by ELISA. A preferred assay method employs an
analogue or derivative immobilized to a solid support.

The present invention is also directed to a series of polyamine analogues useful in
diagnostic compositions. Methods for the synthesis of such compounds are also described.

Details concerning SARs databases, the use of polyamine analogues as assay
probes, and diagnostic compositions are set forth in PCT/US98/14896.

The invention further identifies elements that are key for polyamine binding to
membrane proteins such as the PATr (PATr), and to soluble proteins.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows the structure and activity relationships (SAR) between spermidine,
MDS and DACS. X; values are the inhibitory constants obtained in a PAT inhibition assay.

Figure 2 is a tabular representation of a large number of chemical structures 3-98
that were tested for their effects on cell growth. R, an index of growth inhibitory activity, is
the ratio of the growth of cells in the presence of the test compound to the growth in the
presence of the compound plus DFMO. The K, (inhibition constant) reflects a compound’s
inhibition of PAT in cell culture. These biological effects provide a basis for SAR analysis.

Figure 3A shows a representative synthetic route for the preparation of
bispolyamines of the invention. In this synthetic scheme, a bispolyamine containing two
N'-'Boc-spermine polyamines is produced by linking the spermine derivatives with 4-
nitropbenyl ester. The crude product from this reaction, after removal of the methanol
(MeOH) and dimethyl formamide (DMF) solvents by evaporation and/or high vacuum, can
be dissolved in either water or 50% MeQH/water for purification by column
chromatography such as with a cation exchange column. Elution was with a gradient
ranging from 0 to 1 or 2N NH,OH.

Figure 3B shows the same representative synthetic route as Figure 3A but with a
further step of removing the N'-'Boc protecting group with 3M HCL

Figure 4 shows representative synthetic routes for the preparation of p-nitrophenyl

activated esters by conversion from the corresponding acid chlorides.
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Figure 5 shows a representative reaction for the protection of a terminal amine
group in spermine by treatment with di-tert-butyldicarbonate.
Figure 6 shows preferred polyamine analogs of the invention that may be linked to
form a bispolyamine.

Figure 7 shows the general structure of bis-amide dimers of spermine linked by an

aliphatic or aromatic di-acid chain.
Figure 8 shows preferred linked bis-amide dimers of spermine.

Figures 9a to 9 contain tablés classifying a large number of N'-monosubstituted
polyamines which may be used to form bispolyamines of the invention.

Figure 10 shows four classes (111-114) of conformationally restricted polyamine
analogues, and at the bottom, a stereochemically defined, internaily cyclic polyamine ‘
analogues (116) that may be used in the preparation of the bispolyamines of the invention.

Figure 11 shows compound 1202 L-Lys-spermine and variations of that compound,

which may be used in preparing bispolyamines of the invention.

Figure 12 lists amino acid-polyamine conjugates where the amino acid moiety may
vary in chirality. These amino acids may also be used to form bispolyamines of the
invention.

Figures 13 and 14 show the synthesis of biotin modified polyamines N
[(N®-(biotinyl)-6-aminocaproyl)]spermine and N'-(biotinyl)spermine, which may be used in
preparing the bispolyamines of the invention.

Figure 15, panels A and B, is a schematic illustration showing the possible sites for
modifying a polyamine to create an “immobilization handle” and a *reporter handle”
combination. These modified polyamines may be used in the present invention to produce
bis-polyamines.

Figure 16 is a table of preferred deprotected bispolyamines of the invention.

Figure 17 is a table of preferred protected bispolyamines of the invention.

Figure 18 shows some activated esters suitable for preparation of bispolyamines.

DETAILED DESCRIPTION
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The present inventors have designed novel compounds for therapeutic uses and have
devised tosts using such compounds as probes for measuring PAT and polyamine binding
in an efficient, high throughput assay. Using the novel methods, they have screened for and

discovered compounds with high affinity for the PATT that inhibit uptake, both
competitively and non-competitively. Such compounds are useful as drugs in a number of
diseases, particularly cancer. They can also be used as a component of novel drug
combinations with, for example, a polyamine synthesis inhibitor such as DFMO (which
inhibits ornithine decarboxylase) or with other agents. The compounds of the present
invention are also useful in other diseases or conditions in which polyamines play a role as
described above, and have agricultural and environmental uses.

The inventors found that formation of a bispolyamine from individual polyamines
give it advantageous properties as an inhibitor of PAT or as a probe in an assay of PAT and
for drug screening. Such chemical modification does not destroy the effective binding and,
in fact, may enhance the affinity of the derivatized polyamine for the PATr. Hence, these
compounds are useful for discovery of inhibitors of pelyamine uptake.

Definitions

As used herein, the term “polyamine” includes putrescine, spermine or spermidine,
as well as longer linear polyamines, branched polyamines, and the like, which may have
between 2 and about 10 nitrogens. Also included in this definition are polyamine
derivatives or analogues comprising a basic polyamine chain with any of a-number of :

functional groups bound to a C atom or a terminal or internal N atom. A polyamine

derivative may include a terminal linker or spacer group between the polyamine core anda -

derivatizing function.

A “head group” is defined as a moiety bonded either directly to the polyamine or
attached to a linker that is bonded to the polyamine. It is preferably an aromatic or
heterocyclic group, although aliphatic groups or aroalkyl groups are included. Thus, a head
group may be a fluorescent moiety, which also serves as a “reporter.”

An “inhibitor” moiety or group is a chemical group derivatizing a polyamine that
(1)(causes the derivative to bind to the PATr with higher affinity than does a native
polyamine and/or (2) by other means blocks the uptake of a polyamine (or a probe of this

invention) into a cell or a subcellular PATr preparation. The inventors disclose herein
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compounds that efficiently inhibit PAT in MDA-MB-231 human breast carcinoma cell and
other cells. A number of different types of such inhibitors have been synthesized; various
of the synthetic schemes are disclosed herein.

A “reporter moiety” is a chemical moiety forming part of a probe which renders the
probe detectable (either directly or, for example, through enzymatic ephancement) and
hence permits the determination of the activity of the PATr to which the probe binds. A
reporter is defectable either because it itself emits a detectable signal, or by virtue of its
affinity for a reporter-specific partner which is detectable or becomes so by binding to, or
otherwise reacting with, the reporter. In a preferred embodiment the polyamine analogue is
immobilized to a solid support which enables removal of the analogue and any

interacting/binding molecules from a complex mixture.

The various inhibitor compounds disclosed herein are identified by various
mumerical designations, including a counting scheme (using values from 1 to 166 and
above) and an identifier number scheme (using four digit compound numbers alone orin -
combination with an “ORI” or “Ori” identifier). Irrespective of what identifying scheme is
used, the identifier merely represents the actual molecular structure of the compound

involved and imposes no limitation on said compound.

Qverview of Structure-Activity Relationships (SARs)

The PAT iphibitors were developed by modification of the natural substrate of the
transporter, spermidine. The present inventors discovered that introduction of a
3-amidopropyl group to the diaminobutyl part of spermidine produced a significantly better
transport inhibitor as shown in Figure 1. The optimal amido or sulfonarnide substituent
was found to be 2 medium sized aromatic group, leading to the invention of N'-

dansylspermine (MDS) as both a transport inhibitor and a transport assay reporter molecule.

MDS has increased binding affinity to cells compared to spermidine and N'-
acetylspernune. Significantly enhanced inhibition of cell growth and PAT resulted from
the introduction of a 6-carbon atom linker between the atomatic “head” group of MDS and
the polyamine core. This new molecule, N'-[(N%-dansyl)-6-aminocaproyl]spermine (or
DACS) 4, is one of the most potent PAT inhibitors known. In its interaction with -
biological systems, DACS shows many of the desired properties set forth above. The
present inventors have studied DACS and other related analogues extensively.
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The SARs around DACS 4 as a lead compound have been explored extensively as

shown in Figure 2 (in particular, compounds 73-98). As discussed above, changes were
made in each of several regions of DACS, and effects on transporter binding were
measured. The impact of changing the aromatic “head” group was explored by
synthesizing a number of different activated 4-nitrophenyl esters with different aromatic
and non-aromatic N-sulfonamides at the distal amino end. Another series of “headless™
analogues were synthesized to explore the importance of the hydrophobic aromatic
grouping. In sum, the present inventors have designed and synthesized a large number of
compounds that efficiently inhibit PAT. As described herein, all mono, di and multi-

substituted polyamines with the various substituents are intended for use as drugs.

N'-substituted polyamine analogues may be prepared as described in related
applications U.S. 09/341,400 and 09/396,523, which often presents representative reactions
with spermine as a non-limiting example of a polyamine core for use in the present
invention. The preferred mono-protected polyamine intermediates for use in preparing
bispolyamines were the amino terminal tBoc derivatives produced according to Blagbrough
et al., (Tetrahedron Lett. 35:2057-2060, 1994), using di-ferz-butyldicarbonate in
tetrahydrofuran.

Lead polyamine analogue compounds may be further modified to produce analognes
for the production of bispolyamines. For example, following structural explorations around

the amide, sulfonamide or urea substituent, it was determined that introduction of a six

_carbon, straight chain aliphatic linker between the polyantine core and the head group led to

a 10-fold increase in binding to the PATr (see Figure 1). Given the high affinity this
compound, DACS 4, to its biological target, it was selected as a lead compound for further
modification. Methods for the further derivatization of this lead compound is described in
related applications U.S. 09/341,400 and 09/396,523.

A fruitful general approach to realize selectivity of binding to a target (e.g., protein)
of interest has been to synthesize conformationally or stereochemically defined analogues
of a binding molecule. By significantly reducing the number of possible rotomers or
conformations a molecule can adopt, one can attain increased binding to the desired site.
Since the molecule no longer has to search the entire “conformational space,” its energy of
interaction with the target increases many times.
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Others have tried to solve the selectivity problem with polyamine analogues by
synthesizing conformationally restricted analogues. Ganem replaced the butyl portion of

spermine with 2-butene and 2-butyne diamino derivatives (Ganem, B., J. Org. Chem. 1987,

52, 5044-5046). Rajeev, K.G. et al., J. Org. Chem. 1997, 62, 5169-5173, incorporated a
stereochemically defined, conformationally restrained pyrrolidine ring into the spermine
backbone (Fig. 10; 115, x=1) Brand, G. ef al., Tetrahedron Lett. 1994, 35, 8609-8612,
synthesized cyclopolyamine analogues of spermidine and spermine. See, for example
Figure 10 (113, x= 3, 4, and 5). The present inventors extended this work by producing the
other analogues shown in Figure 10. These analogues are synthesized using variations of
known methods. The analogues where x = 1 are produced by reacting spermine or N,N’-
bis(3-aminopropyl)-1,3-propanediamine with formaldehyde as described by Ganem, B.,
Ace. Chem. Res., 1982, 15, 290). The primary amines are protected as N-tBoc derivatives
for the analogues 111 and 113. Acid deprotection. then gives the desired products. The
derivative 112, where x = 1, was also synthesized Ganern.

Analogues 111 and 113 (Figure 10), where x = 2 to 4, were produced by reductive
alkylation. N', N'*-Bis(tBoc)spermine was reacted with the dialdehyde, OHC(CHz)x.2CHO
and NaBH; in EtOH. Compounds 112 and 114 were made by the same procedure on a .
suitable N' N*-bisprotected spermine derivative.

Stereochemically defined, internally cyclic structures (Figure 10, 115) are
synthesized using an intermediate aldehyde produced from the corresponding alcohol. This
protected alcohol can be oxidized to the aldehyde using Swern conditions. Aldshyde
extension by the Wittig reaction with formylmethylene triphenylphosphorane, followed by
reduction (overrednced alcohol can be reoxidized to the aldehyde using pyridinium
chiorochromate) and reductive amination/cyclization completed the sequence to make the
analogues where x = 2. By Wittig reaction with 3-bromopropyl triphenylphosphonium
bromide, deprotection and intramolecular a]kyl.;tivc cyclization, the analogue where x =3
can be produced. Either stereoisomer can be produced by starting with L- or D-ornithine.
Polyamines containing a guanidinium group are synthesized according to Iwanowicz, E.J.
et al., Synthetic Comm. 23 1443-1445,1993.

The natural polyamines, including putrescine, spermidine and spermine, are

mcorporated into the compositions of this invention by coupling them to various “head”
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and “linker” groups. Other naturally oconrring polyamines that can be employed similarly
include: N'-acetylspermine, N'-acetylspermidine, N*-acetylspermidine, N'-
guanidinospermine, cadaverine, aminopropylcadaverine, homospermidine, caldine
(norspermidine), 7-hydroxyspermidine, thermine (norspermine), thermospermine,
canavalmine, aminopropylhomospermidine, N, N°-bis(3-aminopropyl)cadaverine,
aminopentylnorspermidine, N*-aminopropylnorspermidine, N*-aminopropylspermidine,
caldopentamine, homocaldopentamine, N*-bis(aminopropyl)uorspermidine,
thermopentamine, N*-bis(aminopropyl)spermidine, caldobexamine, homothermohexamine

and homocaldohexamine.

The metabolic stability in vive of monosubstituted polyamine analogues is increased
by modifying these compounds to resist enzymatic degradation. For example, substitution
of the terminal primary amine group with an alkyl group would achieve this by preventing
oxidative metabolism. This invention also includes compounds with alkylated secondary
amino groups. N-alkylation of the amide nifrogens slows down proteolytic degradation.

An additional method to prevent metabolic degradation of amide bonds is to
produce the thioamide derivative. Figure 11a shows these changes implemented into
compound 1202 L-Lys-spermine conjugates before its use in the bispolyamines of the
invention. Combinations of these changes are also encompassed as part of the present

invention.

The foregoing changes can be achieved by a number of synthetic routes.

Substitution of carbon atoms o to secondary nitrogens and acylation of nitrogens can also -

slow degradation by polyamine oxidase. Such chemical modifications may minimize
potential pharmacological side effects of these compounds.

Alternatively, methyl groups can be introduced o to the terminal amino groups of
spermine (Lakanen, J. R. ef al., J. Med. Chem. 35:724-734, 1992). The 1,12-
dimethylspermine analogue 121 was very resistant to normal metabolic degradation. This
compound is easily coupled as part of a bispolyamine.

Polyamine analogues of 4 with acetyl (47), N-ethyl (35) and o-dimethyl (66)
substitution have been syntbesized and shown to have K;’s (for the MDA-MB-231 cell
PATY) of 2100, 41, 18 M, respectively.
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Detectably labeled polyamine derivatives can be synthesized using radiolabeled **C-

spermine or other radiolabeled polyamine as starting material.

Various polyamine analogues alkylated at internal carbons can also be synthesized.
5-carboxyspermine, tetra tBoc-5-carboxyspermine and its acid chloride are synthesized
according Huber, H. et al,, J. Biol. Chem. 271:27556-27563, 1994, The resulting acid
chloride can then be reacted with various nucleophilic reagents to produce carboxy-
substituted polyamine analogues following removal of the tBoc group. These analogues
can then be coupled to the reagents that donate the Linker and/or head group. Alternatively,
the carboxy intermediate can be reduced to an intermediate that is used to synthesize
numerous analogues. Such analogues are of interest in the present invention as alkylating
agents (e.g., internal aziridine W@iﬂe derivatives) or as enzyme-activated irreversible
inhibitors of enzymes involved in polyamine biosynthesis, utilization and degradation (e.g.,
spermine synthase, deoxyhypusine synthase, polyamine oxidase). Any enzyme that acts on
the substituted carbon atom will generate a highly reactive intermediate that can alkylate the

enzyme’s active site residues.

Many polyamine derivatives are available commercially, and these can easily be

derivatized further to make the polyamine analogues of the present invention.

Preferred bispolyamines

Preferred bispolyamine compounds include those praduced by linking polyamine
analogs as presented in Figures 2 and 9a to 9 as well as derivatives thereof with
pharmaceutical utility as an anti-cancer, anti-viral, anti-microbial, or anti-fungal
chemotherapeutic. Particularly preferred compounds include those presented in Figures 16-
and 17 as well as derivatives thereof.

The further derivatization or optimization of bispolyamine compounds having a
desirable activity may be achieved by structural and functional comparisons with other
bispolyamine analogues and derivatives of the invention to incorporate particular structural
clements of other analogues into the compound being optimized. The structural elements
will be selected based on the expectation of improving functionalities such as, but not
limited to, inhibitory activity, metabolic stability, specificity, handling and administration,
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binding affinity, non-incorporation into cellular polyamine pools, and decreases in side
effects.

The resultant compounds modified by the introduction of such structural elements
may be of any structure, including those within the liraits of the bispolyamine analogues
and derivative structures defined herein. Stated differently, the resultant compounds may
have one or more additional atoms or functional groups and/or removal of one or more
atoms or functional groups after optimization, resulting in a compound either within or
beyond the limits of the bispolyamine analogues and derivative structures defined herein.

Multiple iterations of optimizing compounds with preferred activity may be
conducted to further improve the bispolyamine analogue.

The design of some bispolyamine analogues and derivatives of the invention was
driven by séveral requirements of any compound that would act in concert with an ODC
inhibitor in a combination therapy to deplete cellular polyamines through both the
biosynthetic and transport pathways. Such compounds need to be good inhibitors
extraceltular uptake of polyamines (putrescine, spermidine, and spermine) while not being
themselves substrates for the transporter or for maintenance of cellular polyamine levels. If
such were substrates of the transporter and could function as the natural polyamines (or be
metabolized to polyamines), the compounds would defeat their purpose of depleting

cellular polyamine levels.

In addition to the use of amino acid groups, the bispelyamine analogues and
derivatives of the invention may comprise a polyamine with a head group linked to a
polyamine where coupler such as -C(=Q)NH-, -S(=0),NH-, -NHC(=0)-, -HNS(=0),-, -
HNC(=0)NH-, -HNC(=S)NH-, O-C(=0)NH-, -O-, -S-, -CH;- or -NH- is used to combine
the “head” group and the linker moiety.

Head Groups

1. General Description

As stated above, bispolyamines of the invention are composed of polyamine
derivatives that are linked together via terminal amino groups. One example of polyamine
derivatives that may be made part of a bispolyamine are polyamine lead compounds

derivatized with a head group.
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‘The general construction of the lead compounds shown below indicaies the

connections between the head group, linker and polyamine:

Head Group ﬂ‘ Coupler; H LinkerH Coupler;

where coupleryis -C(=0)NH-, -S(=0),NH-, -NHC(=0)-, -HNS(=0);-,
“HNC(=0)NH-, -HNC(=S)NH-, O-C(=O)NH-, -O-, -S-, -CHy- or -NH-; and
coupler; is -C(=O)NH-, ~S(=0);NH-, -HNC(=O)NH-, -BNC(=8)NH- or -NH-

A number of coupling chemistries can be used to combine the “head” group and the linker

mojety. Types of “head” groups are disclosed below as are additional groups that can be
substituted onto these head groups.

The coupling between the polyamine and linker will be described below before
description of the linkers. What follows is the definition of the head groups.

The structural diversity of preferred head groups is very large, and most organic
groups that can be covalently attached to an amine are potential candidates. The following

table provides guidance regarding the intended head groups but is by no means is intended

to be limiting. Additional examples of head groups suitable for use in the polyamine
analogues of the invention include those in coluran “R2” of Table 1 in Dhainaut et al. -
(1996) “New purines and purine analogs as modulators of multidrug resistance.” J. Med.
Chem. 39:4099-4108, which is incorporated herein in its entirety as if fully set forth. Mono
and multi-substitutions on the ring structures of the head groups are also intended.

LIST OF HEAD GROUP SUBSTITUENTS

halogen cyclohexyl ethoxyl propyl ester
methyl cycloheptyl propoxyl isopropy! ester
ethyl cyclooctyl thio cyano
propyl cyclononyl methylthio isocyanato
isopropyl cyelodecyl ethylthio triflnoromethyl
butyl hexyl propylthie trichloromethyl
isobutyl 2-hexy} butylthio tribromomethyl
tert-butyl 3-hexyl isopropylthio azido
pentyl allyl nitro Acetoxy
2-pentyl vinyl amino Carboxamide
3-pentyl acetylenic acetamide N-methylcarboxamide
neopentyl propargylic formamide N,N-dimethylcarboxamide
cyclopentyl  homopropargylic catboxylic N-ethylcarboxamide
cyclopropyl  hydroxyl methyl ester  N,N-diethylcarboxamide
cyclobutyl methoxyl ethyl ester
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2. Aromatic Groups

Aromatic groups include phenyl naphthyl, 1-, 2-, or 3-biphenyl, indenyl,
acenaphthylenyl, anthracenyl, phenanthrenyl, phenalenyl, triphenylenyl pyrenyl,
diphenylmethylenyl, erc.

3. Heterocyclic Groups

Heterocyelic groups include pysrolidinyl, piperidinyl, piperazinyl, morpholinyl,
biphenyl, furanyl, pyrrolyl, 1,2-diazolyl, imidazolyl, 1H,1,2,3-triazolyl, 1H-1,2,3,4-°
tetrazolyl, thiazolyl, oxazolyl, 1,3 ,4-thiadiazolyl, pyridinyl, pyrimidyl, 1,2-diazinyl, 1,4-
diazinyl, 1,3,5-trizinyl, dibenzofuranyl, acridinyl, 2,1,3-benzothiadiazole, isoquinolinyl,
quinolinyl, benzufuranyl, isobenzofuranyl, 1,3-benzodiazinyl, phenazinyl, phenoxazinyl,
phenothiazinyl, pyran, chromenyl, xanthenyl, indolizinyl, isoindolyl, indolyl, purinyl,
phthalazinyl, naphthyridinyl, quinoxalinyl, quinazolinyl, cinnolinyl, ptericinyl, carbazolyl,
B-carbolinyl, phenanthridinyl, acridinyl, perimidinyl, phenanthrolinyl, isothiazoly,
furazanyl, indoliny), isoindolinyl, quinuclidinyl, and biotinyl.

4. Aliphatic Groups
This class includes straight-chain, branched and cyclic hydrocarbons attached to the

linker. The group includes C,.1q alkanes; Cs 1o alkenes containing 1 to 3 unsaturations; Cs.
10 alkynes containing 1 to 3 unsaturations; branched Cs.jo alkanes, alkenes and alkynes;
polycyclic aliphatic hydrocarbons and steroid-like ring systems that inclnde Cy3 cycloalkyl,
adamantyl, camphoryl, cholesteryl, efc.

5. Miscellaneous-

a. DNA intercalators:

Coupling an intercalator to the polyamine will yield an agent with much higher
affinity for nucleic acid targets. Examples of intercalating agents amenable to this use are
acridine, 9-aminoacridine, proflavine, acﬁnoxﬁycin D, daunorubicin, doxorubicin,
negalamyein, menogaril, ellipticine, BD-40, amsacrine, acodazole, 2-pheylquinoline
carboxamide, crisnatol, nitracrine, pyrazoloacridine, mitonoafide, ametantrone,
mitoxanirone, oxanthrazole, bisantrene, echinomycin. For a review of DNA intercalating

agents see Baguley, B.C., dnti-Cancer Drug Design 1991, 6, 1-35.
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b. Biochemical conjugates

Drug selectivity is achieved by targeting specific cells or enzymes/receptors on
cells. The following biochemicals are candidates for coupling to polyamines for producing
a selective pharmaceutical agent: steroids, prostaglandins, phospholipids; enzyme cofactors
including nucleotide containing molecules such as NADH, AcetylCoA, AdoMet, flavin,
tryptophantryptophyl quinone (TTQ), etc.

An additional series of head groups comprises polyamines conjugated to

polyethylene glycol (PEG) or O-methylated PEG (abbreviated MeOPEG) polymers of

various sizes.

6. Multiple Ring Head Groups

Head groups can vary from simple alkyl substitutions to multi-ring and multi-single-
ring substitutions. Some of the structural variations are schematically represented in Figure
15 of U.S. Patent Application 09/341,400.
Linker Group

1. General Description

The linker portion of polyamine analogues for use in bispolyamine compounds can
be represented by a general structure with an amino group at one end and an acid group on
the other. One group of linkers contains diamino groups that are bonded via a urea linkage
to the polyamine and via an amide, urea or sulfonamide linkage to the head group. The
head group can also be bonded through other couplings such as ether, thioether and C-C
bonds. The schematic structure shown above (in the section labeled “Head Groups, 1.
General Description) shows the function of the linker moiety connecting the head group to
the polyamine and possessing a desired length and combination of steric, conformational
and hydrophobic properties. Also shown are the possible combination of coupling
methods. Each coupling method can be used in combination with any of the three methods
in Figure 3 of U.S. Patent application 09/341,40d at the other position to result in a wide
array of desired properties.

The linker group can have a range of properties that are reflected by the number of
variations discussed below. Changes in the linker structure will be affect the properties of
the whole polyamine analogue such as hydrophobicity, hydrophilicity, distance between
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head and polyamine portions, steric arrangement of head and polyamine portions,
conformational properties, solubility and electronic properties.

2. Aliphatic Straight Chain Linkers
A series of linkers was been synthesized to test the effect of different distances

between head group and polyamine. This series is most simply represented by the straight-

chain aliphatic linkers having various carbon chain lengths shown below as compound

148).
e}
H,N.

n 148
n=1to12

The present inventors discovered that linker length had dramatic effects on the PAT
inhibitory activity and the cell growth inhibitory activity. A low K is optimal for Cs linkers
in the presence of an aromatic head group. However, in the absence of a head group,
differences in growth or transport inhibitory activities have not been dramatic. Thus,
“headless” compounds have K;s in the order of about 25 uM but have more attenuated
inhibitory effects cell growth (breast cancer cell line) most likely due to their ability to
actually be transported. A prostate cancer cell line is more powerfully inhibited by these
“headless” inhibitors. The C3-headless compound had dramatic effects on cell growth.

The synthetic route to this series of compounds, starting with various polyamines
and head groups, is represented by the DACS 4 synthetic scheme depicted in Figure 9 of
U.S. Patent Application 09/341,400). The amino group is protected by the N-"Boc group, -
and the carboxylic acid is then activated by forming the p-nitrophenyl ester. After acid
deprotection of the N-'Boc group, the amino group can be reacted with an acid or
sulfonamide chloride of the desired head group. After purification, direct reaction with the
polyamine of choice in methanol gives the desired product. This can be purified by either
(1) reverse-phase silica gel chromatography using 2:9 MeOH/0.5 N HCI or (2) cation-
exchange chromatography over BioRex 70 resin (NH; form) using a linear gradient of from
0 to 2N NH,;OH.
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3. Unsaturated straight-chain aliphatic linkers
Varying degrees of unsaturation (alkene and alkyne) together with the geometric
isomers of the alkene derivatives can be intreduced into the linker moijety as depicted below
(149 and 150). These variations allow introduction of conformational restraint into the
final product.

a
o
n m n m
149 150
E and Z isomers
where n=0 to 7 and m=1 to 4
4. Carbon-substituted and cyclic aliphatic linkers
Branched chain and cyclic saturated aliphatic linker groups impose conformational

restraint on the desired polyamine analogue. Compounds 151 and 152 below illustrates this

class of structure.
9 R
HeN OH HZNT\
R /} ) n
n HO,C
151 152

where n=1-10; R and R’ vary independently and can be H or CHa(CHz)m, and where m=1 to
10.

5. Chiral carbon-substituted amino acid linkers

Great structural diversity can be incorporated quickly into the polyamine analogues
by using any of the large number of chiral amino acids that are available commercially.
-Many of the chiral amino acid intermediates are also available commercially, including -
some N-'Boc protected amino acids and some N-Boc protected amino acid p-nitrophenyl
esters. Figure 12 (153) illustrates a varicty of derivatives that have been produced by this
method. These amino acid-polyamine conjugates contain variable chirality in the amino
acid moiety. The amino acids can also be used as “linkers” to other N-substituted “head
groups”.

An additional thousand a-amino acid analogues known in the art can be used to

form polyamine adducts. These are very easily incorporated into the present invention
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through synthetic sequences desctibed in Figures 8 and 9 of U.S. Patent Application

09/341,400. Several key examples are; t-butylglycine, ornithine, o-aminoisobutyric acid,
2-aminobutyric acid, c—aminosuberic acid, 4-chlorophenylalanine, citrulline, §-
cyclobexylalanine, 3, 4-dehydroproline, 3, 5-diiodotyrosine, homocitrulline, homoserine,
hydroxyproline, B—hydroxvaline, 4-nitrophenylalanine, norleucine, norvaline,
phenylglycine, pyroglutamine, B-(2-thienyl)alanine, efc. Several important p-amino acids
are easily incorporated into the present invention through the chemistry discussed above. A
key example is B-alanine, efc.

Both stereoisomers of the natural J.-amino acids (L= S) or D-amino acids (D=R)

can be used in this invention. Because each isomer can be used individually, the structural

diversity of the analogues is markedly enhanced.

6. “Headless” linkers

The desired biological properties do not always depend upon the presence of a head
group. Hence, 4 large series of so-called “headless” derivatives, containing a polyamine,
and linker without a head group were synthesized and tested. These derivatives are made
by reacting the active ester (p-nitrophenyl or N-hydroxylsuccinimide) of the N-"Boc amino
acid with the polyamine of interest. The resulting N-'Boc protected derivatives are then
purified by cation-exchange chromatography over BioRex 70 (NH, form) resin using a -
linear gradient from 0 to 2N NH,OH. The "Boc group can then be cleaved by acid
treatment. Both the tBoc and acid deprotected derivatives can be tested for biological
activity. The full series of amino acids discussed above, together with other derivatives

have been synthesized.

Reactive, Irreversible Polyamine Transport Inhibitors

A. Alkvlating Reagents-

1. Aziridines

Polyamines substituted with fluorophores and other bulky end group were found to
have the intrinsic property of high avidity binding to the PATr. This suggested that, in
addition to utility as a diagnostic or research tool, they are useful as therapeutic agents for
treating diseases or conditions wherein it is desirable fo inhibit PAT. Their inrinsic affinity
for other polyamine targets such as DNA broadens even further the scope of their
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therapeutic utility. Correspondingly, bispolyamines containing such modified polyamines
are expected to display the same activities.

In a preferred embodiment the polyamine core is substituted with the aziridinyl
group. Aziridinyl-substituted polyamines react with nucleophilic groups in target binding
complexes (receptors, transporters, enzymes and nucleic acids). In addition they can be
exploited to bind other reactive moieties to polyamines. These mono- and di-substituted
polyaniine analogues are useful as drugs because of their inhibition of (a) the PATr, (b)

polyamine synthesis and (c) reactions that use nucleic acids as substrates,

In another embodiment, a reactive group other than aziridine is introduced into a
polyamine already substituted with a head group and a linker. This reactive group allows
the labeled polyamine to bind covalently to an appropriate nucleophilic site on a polyamine-
binding target molecule such as the PATr. Compounds of this type are used to covalently
label receptors, enzymes or nucleic acids; thus, the modified polyamine serves as an affinity
label that is useful in diagnostic assays and as a fool to isolate a polyamine binding target.
Again, such compounds used as drugs will treat diseases or conditions which are
ameliorated by blocking PAT or DNA-polyamine interactions. By virtue of the relative
irreversibility of their binding, such conpounds can be used at lower doses or at decreased
frequency compared to compounds known in the art.

Disubstituted polyamines are synthesized by using the appropriate amine protecting
groups on the polyamines. Reagents for the stepwise fuctionalization of spermine are
known (Bergeron, R.J. ef al, J. Org. Chem. 53: 3108-3111 (1988); Byk, G. et al.,
Tetrahedron Lett. 38: 3219-3222 (1997)). Bergeron et al. (supra) described the use of four
independent amine-protecting groups: benzyl, t-butexycarbonyl, trifluoroacetyl, and 2,2,2-
trichloro-t-butoxycarbonyl. Conditions that allow the selective removal of each protecting
group were alse desctibed. These reaction conditions allow independent and selective
derivatization of each nitrogen of spexmine. Thus this invention includes derivatization of
monofunctionalized spermine with a linker/head group on any one of the four nitrogens and
the synthesis of polyamine analogues with more than one functionalized nitrogen.

Methods to introduce an azitidine group fnto spermine (Li et al, J. Med. Chem.,
39:339-341 (1996) and jnto derivatives of spermidine (Yuan et al, Proc. Am. Assoc. Cancer
Res., 34: 380 (1993) are available.
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2. Other Reactive Groups

Other useful moieties that can be added instead of the aziridine group and that react
with nucleophiles to form covalent bonds include chloro-, bromo- and iodoacetarnides,
sulfonylfluorides, esters, nitrogen mustards, efc. }

The chemically reactive 2-haloacetamide group can easily be introduced into any of
the polyamine analogues by reaction with the appropriate 2-haloacetic acid halide. Other

chemically reactive groups are described below.

B. Photochemically Activated Reagents

The use of photochemically activated functionalities on biologically active
molecules is a well known (Fleming, S.A., Tetrahedron 51:12479-12520, 1995). Inthe
polyamine field, Felschow e? al. attached an azidobenzoic acid moiety to spermine and
examined the interaction of the resulting adduct with cell surface proteins (Felschow, DM
et al. Biochem. J. 328, 889-895, 1997, Felschow, DM et al., J. Biol. Chem. 270:28705-
28711, 1995). Since their photoprobe had an apparent K; of 1 uM versus spermidine for
the PATr, the photolabeled proteins described were a mixture of polyamine binding’
proteius. One of the most potent PAT inhibitors of the present invention, DACS, has aKi
of <10 nM, which indicates an affinity 100 times higher than the compound reported by
Felschow ef al. Therefore introduction of a photoactivatable group to this molecule holds
great promise in the isolation of the PATr protein(s).

1. Azide

Substitution of the dimethylamino group in dansyl chloride by azide produces a
photochemically reactive chemical group. The preparation of 1-azido-5-naphthalene
sulfonyl chloride has been described (Muramoto, XK., Agric. Biol. Chem., 1984, 48 (11),
2695-2699), and it is also available commercially from Molecular Probes Inc. (Bugene,
Qregon). Introduction of this compound into the synthetic scheme for DACS is
straightforward and merely requires substitution for dansyl chioride.

This azido derivative, would enable isolation and characterization of the PATr
protein(s), and would also find use as an irreversible, photoactivatable drug molecule.

2. Digzitidines
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Substitution of a diaziridine group on the head group would accomplish many of the
same goals as noted above.
3. Diazo Groups

Polyamine analogues with photoactivatible head groups are made using
p-nitrophenyl 3-diazopyruvate, a reagent for infroduction of a photoactivatable
3-diazopyruvate group to an aliphatic amine. This agent is also available from Molecular
Probes, Inc. The desired derivative is made by reacting this reagent with the free amino, p-
nitrophenyl activated linker precursor, purifying the linker/head group intermediate, and

reacting it with the polyamine.

Analvytical and Diagnostic Uses

The bispolyamine analogues and derivatives of the invention may also be used as
reporter molecules and probes to assay other pharmacological targets, including soluble:
proteins, as described in PCT/US98/14896, which also describes the use of reporter head
groups and polyamine transport assays. »

TESTING INHIBITORS OF POLYAMINE TRANSPORT

Through screening bispolyamine compounds made by the various synthetic routes
described above, several compounds were found to effectively inhibit polyamine transport.
“R* values were calculated as the ratio of the ICsp in the absence of DFMO, or other
polyamine synthesis inhibitor, over the ICs in the presence of DFMO, or other polyamine
synthesis inhibitor. An “R” value of 1 reflects a polyamine transport inhibitor that shows
no change in the presence of a polyamine synthesis inhibitor, suggesting that the transport
inhibitor fails to inthibit the transporter or is not specific for the transporter.

As expected, the presence of a polyamine synthesis inhibitor enhances the inhibition
of cell growth by the bispolyamine transport inhibitors of the invention when used alone. A
large enhancement reflects a good transport inhibitor that is specific for the polyamine
transporter because it suggests that the transport inhibitor does not interact significantly
with other cellular components. Preferred transport inhibitors of the invention will have

“R” values of above about 2, but more preferably above about each of the following: 5, 10,
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50, 100, 200, 300, and 400. Most preferred are compounds with “R” values of above about

500, above about 1000, or above about 10,000. Since significant “R” values may reflect
conditions where neither the transport inhibitor nor the polyamine synthesis inhibitor alone
are able to result in growth inhibition, the combination of the two may be considered to
result in a synergistic effect, which varies according to the specificity of the transport
inhibitor in combination with the specific synthesis ithibitor used. Such effects are not
readily predictable in advance because the magnitude of inhibitory activity and degree of
specificity are individual to each transport inhibitor.

The “R” values of the invention may also be considered in relation to the ICso
values of this invention’s polyamine transport inhibitors in the presence or absence of a
polyamine synthesis inhibitor. Such a consideration provides useful information regarding
the potential usefulness of the transport inhibitor as an active ingredient. Preferred is a
review of the “R” value versus the ICs value in the presence of a polyamine synthesis
inhibitor. This is useful because if that ICsq value is too high, the transport inhibitor is
unlikely to be a viable active agent because of the necessary high concentrations needed for
inhibitory activity. This requirement for 2 high concentration would not necessarily be
negated even by very high “R” values. Thus inhibitors of the invention are preferably those
that exhibit a ICso value of about 100 pM or less when used in combination with 2
polyamine synthesis inhibitor. More preferable are inhibitors that exhibit ICso values, in the
presence of a polyamine synthesis inhibitor, of less than about each of the following: 75,
50, and 25 WM. Most preferred are compounds that exhibit ICs values, in the presence of 2
polyamine synthesis irthibitor, of less than about 10, less than about 5, less than about 1,
less than about 0.5, less than about 0.1, less than about 0.05, and less than about 0.01 pM.
Using both a kinetic measure and a biological assay, the present inventors observed

high correlation between the inhibition of PAT and growth.

PHARMACEUTICAL AND THERAPEUTIC COMPOSITIONS

The bispolyamine analogues and derivatives of the invention, as well as the
pharmaceutically acceptable salts thereof, may be formulated into pharmaceutical
compositions. Pharmaceutically acceptable acid addition salts of the compounds of the
invention which contain basic groups are formed where appropriate with strong or )
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moderately strong, non-toxic, organic or inorganic acids in the presence of the basic amine
by methods known in the art. Exemplary of the acid addition salts that are included in this

1

1 1
fonate.

s
fonate,

invention are maleate, fumarate, lactate, oxalate, meil
benzenesulfonate, tarirate, citrate, hydrochloride, hydrobromide, sulfate, phosphate and
nitrate salis.

As stated above, the compounds of the invention possess the ability to inhibit PAT
or polyamine synthesis, properties that are exploited in the treatment of any of a number of
diseases or conditions, most notably cancer. A composition of this invention may be active

per se, or may act as a “pro-drug” that is converted i vivo to active form.

The compounds of the invention, as well as the pharmaceutically acceptable salts
thereof, may be incorporated into convenient dosage forms, such as capsules, impregnated
wafers, tablets or injectable preparations. Solid or liquid pharmaceutically acceptable
carriers may be employed. Pharmaceutical compositions designed for timed or delayed

release may also be formulated.

Preferably, the compounds of the invention are administered systemically, e.g., by
injection. When used, injection may be by any known route, preferably intravenous,
subcutaneous, intramuscular, intracranial or intraperitoneal. Injectables can be prepared in
conventional forms, either as solutions or suspensions, solid forms suitable for solution or
suspension in liquid prior to injection, or as emulsions.

Selid carriers include starch, lactose, calcium sulfate dibydrate, terra alba, sucrose,

talc, gelatin, agar, pectin, acacia, magnesium stearate and stearic acid. Liquid carriers

include syrup, peanut oil, olive oil, saline, water, dexftrose, glycerol and the like. Similarly,

the carrier or diluent may include any prolonged release material, such as glyceryl
monostearate or glyceryl distearate, alone or with a wax. When a liquid carrier is used, the
preparation-may be in the form of a syrup, elixir, emulsion, soft gelatin capsule, liquid
containing capsule, sterile injectable liquid (e.g.,  solution), such as an ampouls, or an
aqueons or nonaqueous liquid suspension. A summary of such pharmaceutical
compositions may be found, for example, in Remi 's Phar ical Sciences, Mack

Publishing Company, Easton Pennsylvania (Gennaro 18th ed. 1990).
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The pharmaceutical preparations are made following conventional techmiques of

pharmacentical chemistry involving such steps as mixing, granulating and compressing,

- when necessary for tablet forms, or mixing, filling and dissolving the ingredients, as

appropriate, to give the desired products for oral or parenteral, including , topical,
transdermal, intravaginal, intranasal, intrabronchial, intracranial, infraocular, intraaural and
rectal administration. The pharmaceutical compositions may also contain minor amounts
of nontoxic auxiliary substances such as wetting or emulsifying agents, pH buffering agents
and so forth.

Although the preferred routes of administration are systemic, the pharmaceutical

composition may be administered topically or transdermally, e.g., as an ointment, cream or - -

gel; orally; rectally; e.g., as a suppository, parenterally, by injection or continuously by
infusion; intravaginally; intranasally; intrabronchially; intracranially intra-aurally; or

intraccularly.

For topical application, the compound may be incorporated into topically applied
vehicles such as a salve or ointment. The carrier for the active ingredient may be either in
sprayable or nonsprayable form. Non-sprayable forms can be semi-solid or solid forms
comprising a carrier indigenous to topical application and having a dynamic viscosity
preferably greater than that of water. Suitable formulations include, but are not limited to,
solution, suspensions, emulsions, creams, ointments, powders, liniments, salves, and the
like. If desired, these may be sterilized or mixed with auxiliary agents, e.g., preservatives,
stabilizers, wetting agents, buffers, or salts for influencing osmotic pressure and the like.
Preferred vehicles for non-sprayable topical preparations include ointment bases, ¢.g.,
polyethylene glycol-1000 (PEG-1000); conventional creams such as HEB cream; gels; as
well as petroleum jelly and the like.

Also suitable for topical application are sprayable aerosol preparations wherein the
compound, preferably in combination with a solid or liquid inert carrier material, is
packaged in a squeeze bottle or in admixture with a pressurized volatile, pormally gaseous
propellant. The aerosol preparations can contain solvents, buffers, surfactants, perfumes,
and/or antioxidants in addition to the compounds of the invention.

For the preferred topical applications, especially for humans, it is preferred to
administer an effective amount of the compound to a target area, e.g., skin surface, mucous
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membrane, oyes, efc. This amount will generally range from about 0.001 mg to about 1 g
per application, depending upon the area to be treated, the severity of the symptoms, and
the nature of the topical vehicle employed.

The compositions of the invention be given in combination with one or more
additional compounds that are used to treat the disease or condition. For treating cancer,
the polyamine analogues and derivatives are given in combination with anti-turmor agents,
such as mitotic inhibitors, e.g., vinblastine; alkylating agents, e.g., cyclophosphamide;
folate inhibitors, e.g., methotrexate, pritrexim or trimetrexate; antimetabolites, e.g., 5-
fluorouracil and cytosine arabinoside; intercalating antibiotics, e.g., adriamycin and
bleomycin; enzymes or enzyme inhibitors, e.g., asparaginase; topoisomerase inhibitors,
e.g., etoposide; or biclogical response modifiers, e.g., interferon. In fact, pharmaceutical
compositions comprising any known cancer therapeutic in combination with the polyamine
analogues and derivatives disclosed herein are within the scope of this invention. Most
preferably, the present compounds are administered in combination with a polyamine
synthesis inhibitor such as DFMO.

The pharmaceutical compositions of the invention may also comprise one or more
other medicaments such as anti-infectives including antibacterial, anti-fungal, anti-parasitic,

anti-viral, and anti-coccidial agents.

Typical single dosages of the compounds of this invention are between about 1 ng
and about 10 g/kg body weight. The dose is preferably between about 0.01 mg and about
1g/kg body wt. and, most preferably, between about 0.1 mg and about 100 mg/kg body wt.
For topical administration, dosages in the range of about 0.01-20% concentration of the
compound, preferably 1-5%, are suggested. A total daily dosage in the range of about 1-
500 mg is preferred for oral administrat

as the number of variables in regard to an individual treatment regime is large, and
considerable excursions from these recommended values are expected and may be routinely
made by those skilled in the art.

Effective amownts or doses of the compound for treating 2 disease or condition can
be determined using recognized i vitro systems or in vivo animal models for the particular
disease or condition. Tn the case of cancer, many art-recognized models are known and are

representative of a broad spectrun of human tumors. The compounds may be tested for
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inhibition of tumor cell growth in culture using standard assays with any of a multitude of
tumnor cell lines of human or nonhuman animal origin. Many of these approaches,
including animal models, are described in detail in Geran, R.I. ef al., “Protocols for
Screening Chemical Agents and Natural Products Against Animal Tumors and Other
Biological Systems (Third Bdition)”, Canc. Chemother. Reports, Part 3, 3:1-112.

Synthetic Methods

The synthetic methods necessary to produce the polyamine analogues and
derivatives for the preparation of bispolyamines of the invention, including parallel library
synthesis and combinatorial approaches, have been described in PCT/US98/14896.

Additionally, this invention provides synthetic methods whereby bispolyamines may
be readily produced (see Figures 3A and 3B as well as examples below). Briefly, the
method uses Boc protected polyamine derivatives as starting substrates that are linked to
form bispolyamines. These bispolyamine products are then purified by ion exchange
chromatography. Elution of the products permits recovery and availability for optional

subsequent deprotection.

Having now generally described the invention, the same will be more readily
understood through reference to the following examples which are provided by way of
iltustration, and are not intended to be limiting of the present invention, unless specified.

EXAMPLE I
Screening of Polyamine Analogues in Transport and Growth Assays

The effect of a number of potential PAT transport inhibitors on PAT and growth of

MDA cells is summarized in Figure 2 (3-98). The ratio “R” is the ICsp for polyamine alone *

relative to the 1Cso for the polyamine analogue combined with an ODC inhibitor. This
value of “R”, indicates the relative level of “synergism™ between the polyamine analogue
and ODC inhibitor. Under the growth assay conditions, the ODC inhibitor alone shows no
inhibition.
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EXAMPLE II

Ki determinations and structure activity relationships
The bispolyamine analogues and derivatives of the invention may be evaluated for
their ability to inhibit the uptake of spermidine into MDA cells in culture. Joro spider toxin
JSTx-3 is available from Calbiochem; 1-Naphthylacetylspermine is available from RBL
Deoxyspergualin was a generous gift from Paul Gladstone. K;s were measured for the

bispolyamine analogues in Figure 16 and the results are shown therein.

EXAMPLE IIT
ICsq against MDA cells with DEMO and spermidine

A cellular assay was developed to highlight the ability of the amino acid/spermine
amides to work in concert with the ODC inhibitor DFMO in the presence of added 1 pM
spermidine. In this assay, no growth inhibition is observed with DFMO alone because the
cells are able to utilize the spermidine added to the culture media even when polyamine
biosynthesis is inhibited. Thus inhibition of uptake of the exogenously added spermidine
by any of the tested analogues or derivatives results in observable growth inhibition due to
polyamine depletion.

Results with some deprotected bispolyamines are shown in Figure 16.

EXAMPLE IV
Synthesis of bispolyamines

The substrates for synthesizing bispolyamines may be prepared by a two part
process: synthesis of a linker moiety and synthesis of monoprotected polyamines.

Exemplary linkers are prepared by converting the corresponding acid chlorides to p-
nitropheny! activated esters using 4-nitrophenol. See Figure 4. Examples of such actjvated
esters are shown in Figure 18. These are purified by recrystallization in EtOH/CH,Cl, (10-
30% EtOH) and dried under high vacuum.

Polyamines may be protected by methods well known in the art. For example,
spetmine (3 equivalents or “eq”) is monoprotected with di-tert-butyldicarbonate (1 eq)
which is slowly added over a 1.5 hour time frame to a solution of spermine in
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dioxane/water with NaOH (1 eq). See Figure 5. Aﬁe‘r stirring for 24 houwrs, the solvent is
evaporated and the compound purified over a Bio-Rex cation exchange column (45x 2.5
cm).

Synthesis of bispolyamines may be by the reaction scheme shown in Fignre 3A,
where p-nitropheny! activated esters are reacted with protected spermines.

For example, to a flask of 2.2 eﬁuiva]ems of N'-'Boc-spermine in 10 mL methanol,

1 equivalent of 4~nitrophenyl ester dissolved in 5 mL DMF and 10 L of MeOH was added
drop by drop with stirring for three hours or overnight.

A second equivalent of the 4-nitrophenyl ester may be added as a solid and allow to
stir for an additional 3 hours. The solvent was evaporated and the DMF removed under
high vacuum. The crude product was originally redissolved in water and purified over a
Bio-Rex cation exchange column (45 x 2.5 cm).

Optionally, 50% MeOH/water may be used as the solvent for improved solubility of
the bispolyamine. The compounds were eluted with a gradient ranging from 0 throngh 1 -2
NNHOH. The appropriate fractions were pooled and the solvent evaporated to produce
the bispolymer.

N'-'Boc-spermine has been coupled to the eight paranitrophenyl esters shown in
Figure 18, including the succinyl (n = 2) linked dispermine. 1have purified six of these
compounds using Bio-Rex cation exchange chromatography. The crude product is
generally a mixture consisting of two spots when analyzed on thin layer chromatography
(TLC). Both spots migrate higher thsz‘-‘Boo-spermjne with one generally migrating
close to the solvent front and the other migrating somewhat higher than N'-'Boc-spermine
but this varies with the p-nitrophenyl ester.

In general, this spot migrates higher as n increases in value. In the case where n=
10 (dodecanedioyl derivative) the two spots migrate very close to each other near the
solvent front. The purification of compounds with greater n values are generally eluted
with a 0to 1 or 1.5 N NH4OH gradient.

One exception, however, is the succiny! derivative which consists of four reaction
products on TLC. This derivative was successfully purified using 50% MeQH/water
instead of water as solvent. .

For removal of the N'-Boc protecting group, 5 mL of 3M HCl may be added to the
above reaction conditions followed by stirring for one hour.
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'H and **C NMR spectra for the t-boc protected bispolyamines have been completed
except for ORI 1268 where only a 'H was completed. Likewise, 'H and °C NMR spectra
have also been obtained for the deprotected final products ORI 1236, 1288, 1289, 1290.
Mass spec analysis has been completed for ORI 1288 and ORI 1290.

EXAMPLE V
Polyamine transport inhibition by bispolyamines

Most of the spermine dimers that have been tested provided very good X; for
transport inhibition with values under 75 nM. ORI 1236 was the most potent inhibitor with
a K; of 22 nM. This value is comparable with the K; for ORI 1090 ( between 10- 22 oM for
MDA cells). .Only ORI 1275 had a X; that was above 100 nM (X; = 219 nM). The results
were generally mirrored in the growth inhibition assay. All of the compounds where
synergistic with DFMO with ICses of 10 pM or Jess. The most potent growth inhibitor was
ORI 1288 followed by ORI 1286 > 1236 > 1289 > 1290 > 1275 > 1299.

‘Without being bound by theory, it appears that shorter linked spermine dimers are
slightly more potent than the longer chained analogs. Because there was not a more
dramatic difference in activity between the analogs, it is suggested that there is a fairly large
degree of tolerance for the length of the aliphatic linker in a transporter’s polyamine
binding site. This also supports the finding that there is some leeway in linker length of
PTI inhibitors such as 1202 and 1090. These bispolyamine molecules may interact in
similar fashion with respect to the transporter as ORI 1202 and ORI 1090.

It was observed that ORI 1236 in combination with DEMO gave a maximum
growth inhibition that was less than the ORI 1202/DFMO control. This suggested that ORI
1236 may partially rescue from polyamine depletion. Subsequently, ORI 1236 was found
to partially rescue from DFMO. Almost all other bispolyamine compounds tested except
for ORI 1287 gave a maximum growth inhibition that was Jess than the ORI 1202/DFMO
control. ORI 1236 and 1290 have been re-tested and only ORI 1290 displayed rescue

All references cited herein are hereby incorporated by reference in their entireties,

whether previously specifically incorporated or not.
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Having now fully described this invention, it will be appreciated by those skilled in
the art that the same can be performed within a wide range of equivalent parameters,
concentrations, and conditions Withol’lt departing from the spirit and scope of the invention
and without undue experimentation.

‘While this invention has been described in connection with specific embodiments
thereof, it will be understood that it is capable of further modifications. This application is
intended to cover any variations, uses, or adaptations of the invention following, in general,
the principles of the invention and including such departures from the present disclosure as
come within known or customary practice within the art to which the invention pertains and
as may be applied to the essential features herein before set forth as follows in the scope of
the appended claims.
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WHAT IS CLAIMED IS:
1. A polyamine analogue or derivative that binds to a polyamine-binding site

of a molecule and/or inhibits polyamine transport, which analogue or derivative is a

bispolyamine.

2. An analogue or derivative according to claim 1 wherein said bispolyamine
comprises at least one N'-monosubstituted polyamine that is an N'-monosubstituted

putrescine, spermidine, or spermine.

3. An analogue or derivative according to claim 2 wherein said N'-

monosubstitution comprises an amide linkage. .

4. An analogue or derivative according to claim 2 wherein said N'-

monosubstitution comprises a sulfonamide linkage. .

5. An analogue or derivative according to claim 2 wherein said N-

monosubstitution comprises an amine.

6. An analogue or derivative according to claim 3 wherein said N-

monosubstitution further comprises a linker moiety.

7. An analogue or derivative according to claim 3 wherein said N'-

monosubstitution firther comprises an amino alkyl moiety.

8. An analogué or derivative according to claim 3 wherein said N'-

monosubstitution further comprises an amino acid head group or derivative thereof.
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9. An analogue or derivative according to claim 8 wherein said amino acid
head group is protected, a naturally oceurring amino acid, or a non-naturally occurring

amino acid.

10. A polyamine analogue or derivative according to claim 1 wherein said
analogue or derivative is selected from the compounds listed in Figure 16.

11. A polyamine anajogue or derivative according to claim 1 wherein said

analogue or derivative is selected from the compounds listed in Figure 17.

12 An analogue or derivative according to claim 4 wherein said N'-

monosubstituted polyamine is selected from the compounds listed in Figure Sh.

13.  Ananalogue or derivative according to claim 3 wherein said N'-

monosubstituted polyamine is selected from the compounds listed in Figures 9a-9¢.

14, An analogue or derivative according to claim 8 wherein said N'-
monosubstituted polyamine is selected from the compounds listed in Figures 9d-9g.

15.  An analogue or derivative according to claim 1} wherein said N'-

monosubstituted polyamine is selected from the compounds listed in Figures 9a-9£.

16.  Ananalogue or derivative according to claim 1 wherein said analogue or
derivative further comprises a reactive moiety that is capable of forming covalent bonds

with a ntucleophilic site on a target molecule.
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17.  Ananalogue or derivative according to claim 16, wherein said target

molecule is a protein or a nucleic acid.

18.  An analogue or derivative according to claim 16, wherein said target

molecule is a cellular receptor or other cell surface molecule.

19. A composition useful for treating a disease or condition in which the
inhibition of polyamine transport is desirable, comprising
a polyamine analogue or derivative according to any one of the preceding claims

and

a pharmaceutically acceptable excipient.

20. A composition useful for treating a disease or condition in which the
inhibition of polyamine transport and synthesis is desirable, comprising the corposition of

-claim 19 and an inhibitor of polyamine synthesis.

21. A composition according to claim 20 wherein said inhibitor of polyamine
synthesis is difluoromethylornithine (DFMO).

22 A composition according to claim 20, further comprising, in combination
with said composition, one or more additional agents known to be useful for treating said

disease or condition

23. A method for treating a disease or a condition in a subject associated with
undesired cell proliferation and/or which is treatable by inhibition of polyamine transport,
comprising adminstering to said subject an effective amount of a polyamine analogne or

derivative of any one of claims 1-18.
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24. A method according to claim 23 wherein said undesired cell proliferation
is associated with proliferation of cells of the immune system, cell of the vascular

neontima, tumor cells or with undesired angiogenesis.

25. A method according to claim 23 wherein said disease or condition is cancer

or post-angioplasty injury.

26. A method for treating a disease or a condition in a subject assocjated with
undesired cell proliferation and/or which is treatable by inhibition of polyamine transport
and synthesis, comprising adminstering to said subject an effective amount of a polyamine
analogue or derivative according to any one of claims 1-18, and an inhibitor of polyamine

synthesis.

27. A method according to claim 26 wherein said inhibitor of polyamine
synthesis is difluoromethylornithine (DFMO).

28. A method according to claim 26, further comprising one or more additional
agents known to be useful for treating said disease or condition.

29. A method according to any of claims 23-28 wherein said administering is
performed orally, parenterally, topically, transdermally, intravaginally, intranasally,
intrabronchially, intracranially, intraocularly, intraaurally, or rectally, or by injection.

30. A method according to claim 29 wherein said administering by injection is

intravenous, subcutaneous, intramuscular, intracranial, or intraperitoneal.
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& PCT/US98/14896
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X WO 99 54283 A (UNIVERSITE LAVAL ET AL) 1,19,20,
28 October 1999 (1999-10-28) . 23,26,27
page 7, line 14 - page 8, line 2; claims
1-12, 15—-18, 21-43

X G.J. ATWELL ET AL: J. MED. CHEM. , 1-3,86,
vol. 29, no. 1, 1986, pages 69-74, 23-25
XP000891842

the whole document

_/__

Calegory * | Chatlon of document, with indication, where appropriate, of the rolevant passages Relevant to claim No.
X WO 99 03823 A (ORIDIGM CORP) 1,10,
28 January 1999 (1999-01-28) 16-30
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*Q* document referring to an oral disclesure, use, exhibition or document Is combined with one or more other such docu-

3

<Z

other maans. ‘monts, such combination being obvious to a pelsun siilied
*P* document published priok to the Internationa! filing date bul inthe an.
later than the priority date claimed *& doeument member of ihe same patent family

Date of the actual complation of the international search Date of maling of the internalional search report
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Name and maillng address of ths ISA Authorized officer

European Patent Office, P.B. 5818 Patentiaan 2
NL = 2280 KV Rijawiific

Tel. (+31-70) 340-2040, T. .
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pages 1580-1581, introduction; page 1581,
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X C. Q. XIA ET AL: J. DRUG TARGETING ,

vol. 6, no. 1, 1998, pages 65-77,
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page 71, compounds 31, 39, 41, 34, 38, 40,
44; page 73, compounds 60, 61
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page 543, scheme 2, compounds 8-12
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21 March 2001 (2001-03-21)

page 10, Tines 6-26; page 16, Tines 47-49;
page 23, Tine 54 - page 25, line 15;
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lernational application No,
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Box | Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet)

This Intemational Search Report has not keen establishad in respect of cartain claims under Article 17(2)(z) for the following reasons:

Claims Nos.:

because they relate to subject matler not required to be searched by this Authority, namely:

Atthough claims 23-30 are directed to a method of treatment of the
human/animal body, the search has been carried out and based on the alleged
effects of the compound/composition.

Claims Nos.:
because they relate to parts of the International Application that do not camply with the prescribed requirements to such
an extent that no meaningful Intemational Search can be carried out, specifically:

see FURTHER INFORMATION sheet PCT/ISA/210

3. [] ciaims Nos.

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box il Observations where unity of i ion is lacking (Conti ion of item 2 of first sheet)
This International Searching Authority found multiple lions in this i icztion, as follows:
1. As ali required addltional search fees were timely paid by the applicant, this International Search Report covers all

searchable claims.

2. D As all searchakle clalms could be searched without effort justifying an adcitional fee, this Authority did not Invite payment
of any additional fae.

3. [ ] s only some o the required addiional search facs were fimaly paid by the applicant, tis International Search Report
covers only thase claims for which fees were pid, specifically claims Nos.:

4, D No required additional search fees were imely paid by the applicant. Consaguently, this Intemational Search Report is
restricted 1o the invention first mentioned in the claims; It 1s covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant's protest.

D Mo protest accompanied the payment of additional search fees.

Form PCT/ISA/210 {continuation of first sheat (1)) {July 1998}
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FURTHER INFORMATION CONTINUED FROM  PCTASA!/ 210

Continuation of Box I.2

Present claim 1 relates to bispolyamine compounds defined by reference to
a desirable property, nameiy the ability of these compounds to bind to a
polyamine-binding site of a molecule and/or to inhibit polyamine
transport. The claim cover all bispolyamine compounds having this
property, whereas the application provides support within the meaning of
Article 6 PCT and/or disclosure within the meaning of Article 5 PCT for
only a limited number of such bispolamine compounds. In the present case,
the claims so Tack support, and the application so lacks disclosure, that
a meaningful search over the whole of the claimed scope is impossible.
Independent of the above reasoning, the claims also lack clarity (Article
6 PCT). An attempt is made to define the bispolamine compounds by
reference to a result to be achieved. Again, this lack of clarity in the
present case is such as to render a meaningful search over the whole of
the claimed scope impossible. Consequently, the search has been guided
those parts of the application which do appear to be sufficiently clear.
The search has mainly related to bispolyamine compounds consisting of
two, optionally N-monosubstituted, polyamine moieties selected from
putrescine, spermidine and spermine (cf. claim 2), Tinked together via a
h’nkigg group derived from a dicarboxylic or disulfonic acid (cf. figures
16-17).

The applicant’s attention is drawn to the fact that claims, or parts of
claims, relating to inventions in respect of which no international
search report has been established need not be the subject of an
international preliminary examination (Rule 66.1(e) PCT). The applicant
is advised that the EPO policy when acting as an International
Preliminary Examining Authority is normally not to carry out a
preliminary examination on matter which has not been searched. This is
the case irrespective of whether or not the claims are amended following
receipt of the search report or during any Chapter II procedure.

JP 2004-509845 A 2004.4.2



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

INTERNATIONAL SEARCH REPORT

(155)

tional Application No

1v1/US 01717795

Patent document Publication Patent family ‘ Publication

cited in search report date membar(s) date

WO 9903823 A 28-01-1999 AU 8496898 A 10-02-1999
EP 1001927 Az 24-05-2000
JP 2001510181 T 31-07-2001
KO 9903823 A2 28-01-1999
us 6172261 Bl 09-01-2001

WO 9954283 A 28-10-1999 WO 9954283 Al 28-10-1999
AU 7131698 A 08-11-1999
CA 2304557 Al 28-10-1999
EP 1003715 Al 31-05-2000
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