JP 2009-52017 A 2009.3.12

(19) BFREREHFT (JP) X M A EA) (1) s A RS
15B82009-52017
(P2009-52017A)
(43) ABME  FR21£3H 128 (2009.3.12)
(51) Int.CI. F1 F—=a—F (%)
CO9B 5500 {2006.01) CO9B 55/00 CSPA 4C063
boep 1/32 {2006.01) DOsP 1/32 4C0O83
Do&6P 3/08 {2006.01) DOSP 3/08 4HO57
DO6P 324 mov DO8BP 3/24 B
CO7D 401/14  (2006.01) CO7D 401/14
SEER KWK BREOW 5 OL NEBLE (£ 151 B) BEECHES
(2l HEES $$EE2008-105143 (P2008-105143) | (71) HEEA 391023932
(22) B TE204E45 148 (2008. 4. 14) oL
(1) I iEFRET 0754454 F7ZAENRY, Va uv4{ivi 14
(32) ®scH SERR1954H 130 (2007.4.13) (74 1R A 100064908
(32) @ETEE 77> FR) #B+ HH IR

(74 {RE A 100089037
FET ER

(74) REE A 100108453
FET L BE

(74 {RE A 100110364
FELT FL OFAE

(72 #EE TAvz - FEWE
TFLYA-94210-% - UrL—X -
H-A =R ERA- V2T TS
37

BRRICHL <

(54) [READERR] RV AFA T/ REKEL FZVALEW. Ths 28LREERY. RURENE

(570
O

OoooooogoQgoo
Ooooooogogoo

OO0 ooooggogao
Oooooogogooao
OoooooogogQgooo
OoooooooogooOoao
OOooooogQgogoao
OooooooQgoo
OooooooQgoo
O o0Doooogogaog
Ooooooogogoo
OooooooQgogoo
O 0o0Dooooogogaog
Ooooooogogoog
OoooooooQgogoo

oooooOooooboooooboooooooooao
oooooOoooooboooooboooooooboooo
oooooOooooboooooboobooooooooaon
oooooOoooobooooboooooooooan
oooooOoOooooboooooobobooooooooao
oooo
oooooOoooobooooboboooooooooan
oooobOooooboooooboooooobooooao
oooooboooo

10



) JP 2009-52017 A 2009.3.12

gooooogao

0000
000000000000 0000D0000000000000000000000
OoDoDoooooao
00
R, /X\[X

Ne_ @ d
N/%[—Wr—z
(Rz)m Fle R An
s ° (I}

0oo0oa0o

0, 000000000000000000000O00A0

o000
N e
An ) .

i
d

(Ry)o \
(1)
An 2.

R./gij
(Ry)p K
{5)

000

“"oD,000000000000

0000

0000000000000 000D00000D00000D000000000000, 0

0000000000000 0000000000000D000000000000000

0000000000000 000D0DO0O0O0OO0DDO0OO0O0, D00, , 0000000000

0000000000000 000000000000000000000

0000000000000 00D0DO0O0O0DDO0OO0OD0,D00,000000000

0000000000000 O0OO0, 000000000, 00,000000000

0000000000000’ 00, 0000000 00000000000 0O00O0

0000000000

0000000000000 00D0DO0D0O0DDO0,0000,000000000000

0000000, 00,0000000000

0000000000000 000D0000D0DO0,0000000000000000

000000, 00,000000000

0000000000000 000D0D0000D0D0000000000

0Oo0o0o0o0ooDoa0

00, 00,0000000

00, 00,0000000000000000O

000000 DO0O0O000an

0000000000000 000D0000D0DO0000DD,O00,0000000000

0000000000000 00D0DO000DDO0OO0OO0DDO0OO0,00,00000000

10

20

30

40

50



O Ooooo
OO0 o0oooogoogdg
OOoo0ooood
O 0O o0OooB

b oo ODooo4o0ooDooogoQgoge

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

Oooooooooooo0 oo oDooo0DooDooogogoooodg

Oooo0oogoood

Oo0ooooQgoooaoo

O O0Oo0ooood

()

O 0Oooo

OooocoooooooooooOoooOo
Ooo0ooooooooooogooogoo

|

Ooooooooooooooooooogogoogoo

Oo0ooooooooooogoQgs

OoOoooood
O O o0OooB
O Oooo

O 0Oooo

O Oooo

O Oooo

O 0Oooo

O Oooo

O Oooo

O Oooo

O 0Oooo

O Oooo

O O0ooo

O Oooo

O 0Oooo

O Oooo

O oo oooogdg

OO0 Do oDoogogoooooggog

Ooooooooooogogoao

[

O

[

O

(]

O Ooo

OO0 oDooog4U0oooDoog4goooao

O
O
O
O
O
O

O

OoOooe O

O

Ooooooogogooood

Oooooooogdg

Oo0ooDooooooogogoao

OoooooQgogao

O
O
O
O
O
O
O
O
O
O

O O0Oo0oooogod
OoOoo0ooood

O Oooo

OooDoDoo4gogooooogd
OooooooogoQgoo

O OooOooo
O Ooooo
O Ooooo
O Ooo0ooo
O
O
O

O
O

O o

O

O
O
O
O
O
O

(]

O
O
O
O
O
O
O
O
O

Ooooooooooooaoo

O oOooo

[ O R |

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

Oooooodgogoao

OoOoo0ooogHXe

OoOoo0oo0oood
O Ooogoo

Oooooooooooogogoooao.o

O 0Oo0oood

O O

OO0 ooooogogoo

OoOoo0o0oood
OOoooood
OoOoo0oo0oood
OO0Ooo0ooood
OoOoo0oo0oood
O OoOoooBQ

Oooo0ooogooao

OoooooOos

O
O
O

(]

Oooooo4oooooogoggoooao
Oooooooooooogogoooao
Oooooooooooogoggoooao
Oooooooooooogogoooaoo

O
O

O

O

Ooooooogdg
oo ooooQgoob
Ooooooogooooogo
OoooOoooo

O O0Oo0ood

O

(]

= |

]

O

OB

O

O
O

€))

O 0Oooo
O Oooo
I o

O O0Oo0ooO0oo0oao

Oooove o

OooOoooogogoB

O

Ooooo -
O

O o

O

O Oooo
O oOood

O
O
O
O
O

OoOoooood
Oooooogoood

O
|
O
|

OJ
O
(]
O

O Oooo
O 0O oo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O Oooo
O 0Oooo
O Oooo
I o

[ |

O

O

Oooooogogao

O Oood
O o0oo 0o

OOo0ooogogaog
Oooooogogoao

JP 2009-52017

O
O
O
O
O
O

O d
[ |

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

O
O

O
O

O Oo0oooao
O O0Oo0oooao

O Oooogoo
O 0Ooo0oooao
O Ooo0oooao

OoooooQgogoao
m]

OO0 ooogogaog

O
O
O
O
O
O
m)

O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo

2009.3.12

O Oooo
O 0Oooo

10

20

30

40

50



bOooOo oo o BbgoOooo

|

o on;

0O

|

O O0oOoooodg

oo o oooooogoooooogdg

i I |
) A A A

O O

OOoooooo

OoOoRr ODoogQgoHs Do oogooooo- gogHE

oo ooooooooDooogoogogXe

O oo
) e A A A

O o

O

OO0 oooooooooogogQgg
OO0 oDoDoogogooooogogg

O
O

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

Ooooooogooooao

O OooB

Oooooooo0ooooogogooooaoo

O0Ooo0ooood

OO0 oDoDoogog4UogooDoogogogoooao

O Ooooo

oo oooooogoQgog

(]

O

O
O Oo0Ooooogod

Ooooooogogoooao
OOooooodgogooao
Ooooooooooao
OOoooDoogogooB

OoooooooooOoaoo
Oooooogoooao
Ooooooogooooao
Oooooogoooao

Oooooooooooogodg

O OoOoooao

O
O
O
O
O
O
O
O

O

OO0 ooooogogoao

OO0 ooooooooooQgg

O 0OoO0oooogoos

O 0Oooo

OO0 oooooooooogoQgog

O Oooo

O

O

O Ooooood
O O0Oo0ooooB

OoDoDooogogogoooogdg

O Ooogoo

O0Ooo0oooao

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

O

Ooooooogoogoao
Ooooogogoao
Oooo0ooogoogoao

O

O0Ooo0ooood

O
O
O
O
O
O

O Ooooood
OOoo0ooood
O Ooo0ooood
OOoooood
OOoooood
OOoo0ooood
OOoo0ooood
OOoo0ooood
OOo0ooood

O0Ooo0oooao
O0Ooo0oo0ooao
O0Ooo0oooao
O0Ooo0oo0ooao
OOoo0oooao
O0Ooo0oo0ooao
OOoo0oooao
O0Ooo0oo0ooao

OOooooogdg
Oooo0ooogoogoao

OoooooooQgoogoao

Ooooogogao
OoooooOoogao
Ooooogogao
OoooooOoogao
Oooooogogao

O 0o oo

o

O
o

O
O
O
O

O O0ooo

O Oooo

O
O

O 0o oo

O Oooo

O
O
O
O
O

O 0Oo0ooOoo
O Ooooo
O 0Oo0ooOoo
O Ooooo

Oo0Ooo0oo0oood

OOoooood

O 0o oo

O Oooo

O

O 0Ooo0oo0oao

[

O 0o oo

OooOoo0ooood
O0Ooo0oo0oood

O Oooo

O 0o oo

L [y |

O 0Ooooo

OoOoooood
O 0Oooo
O Oooo

]
]

[ I B

(]

O oOood

O

O
O

O Oooo

JP 2009-52017

O
O
O

O 0Oooo
O
O
O
O

o8 O 0O
[ I B
O O oo
O Oooo
O 0o oo
O Oooo
O O
O
O
O
O
O

O
O
(]
O
(]

O
O
O

2009.3.12

10

20

30

40

50



o0 o0DOoDoooo0oDooooogoooooo

0O
ey Iy

O 0Oooo

o o

O

Ooooooooooooooooogodg

Ooo0oooooQgs

Oooooooogooogoo
OoooooQgooo- o

O 0O oO0Oo0oof

O O
O O
[ |
O
O
O
O O o

O
OJ

Oooooooooooogooao

OO0 ooooogQgoood

O O

OO0 oooogoogdg
OooooooQgdg
OOooooogoogdg
OooooooQgdg
OOooooogogdg
Oooo0oooQgdg
OOoo0oooogogg
Oooo0oooQgdg
OOooooogogg
Oooo0oooQgdg
Oooooogogdg
OoOoo0oooQgdg
OOooooogoogg
OoOoo0oooQgdg
OOooooogogg

I o

Oooooooooooooobooooogogoogoo

O

OoOo0oo0ogoao

OooooooDoooooooooogQgoo

OoooooooooooQgdg

OO oO0Oo0oof
O 0Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O OoooQ

OOo0o0oooogd

O 0O oo
oo ooDooooooooogogo-g

OOooooggdg

O d

O OoooB B

O
O

OOoooood
O O0o0ooood
OOooooodg
O Oo0oooao
O 0Ooo0oooao
O Ooo0goooao

O

O O

O -
OoooooooQgooooao

O oD ooooogogooo

O 0Ooo0ooo

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

O
O
O
O
O
O
O
O
O

OoDoDooo4ogooooogdgoooao
Oooooooooooogoooao

[ |

OOo0oOoogQgoooaogd
Oooooooooooogogoooao
Ooooooo0ooooogdQgoooao
Oooooooooooogoooao

oo
OoOoo0oooogd
OooOoo0ooood

O

O oOoooao

O Oo0ooooogd
Ooooooogodg

]

- O OooQgoe -
O go o

OOoo0oooaog

O 0Oooo

O o0Oooo

OooOoo0ooood
OoOoo0oooogd
OoOoo0ooood
O 0Ooooo

O
O

O OO

O OooOooo

O oooooogdg

)

[ | OoOoo0ooodgadg
O 0Oooo

O Oooo

O B

O 0Ooo
O 0Oooo
O ood

O Oooo

O

O O

O 0O O

s o

O 0Ooo
OOoo0oooaoo

Oo0Ooo0ooood

O 0OoOoo

O
O
O
O
O
O
O
O
O
O

O
O

Ooooooogdg
OoOoo0oooodgadg
OO0Oo0ooood

[ i Ry |

O O0ooo
O Oood

OoOoo0oo0odgdao
OOoo0oooaoo

|

OoOoo0oo0ogoaod
Ooooooogd

O O OB

O

O 0Oooo
OO oo
O oOooo
O O0Ooo
O 0Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Ooo

O
OJ
O
OJ
O

OO0 oooogogdg
OooooooQgdg
O 0O0Oo0ooogs
OO0Oo0oood

OoOoo0o0odao

[ |

OOoo0oooaoo

O 0Ooo

JP 2009-52017

O
O

O Oo0oooog

O

O 0Ooo

OOoo0oooaoo

OOoooooggg
OooooooQgdg
OOooooogogdg
OooooooQgdg

O OooOooo
O Ooooo
O Ooooo
O 0Ooo0ooo
O Ooooo
O 0Ooo0ooao

O
O

O
O

2009.3.12

gooano

O

O

O

O 0Oooo
O 0Oooo

O

10

20

30

40

50



Oooooogogoao

e s ey e e [ e v e e I o

O 0OoO0Oo0ooof
O0Ooooo

O
O OO

e e s e e e e e e ey e e e A s s [ e I

Ooooooooooooo0o o0 oDoDoooo oD oDoDooo0ooooDoosy ODooooogoQgs

O Ooooo

Ooooooooogogoogao

OoooogoQgog®e

O Ooogooe

Oo0ooooddoooouUoUdUoooDoogg4QgoOoooe oo

O

O 0O0o0ooooaog

I e R ey e e [ I

Oo0oooQgogao

O 0OoooB

O Oooo
O0Ooo0oooaoo

OO oooooogoogoao Oooooooooooooooooao:e
O Oo o o

o R |

[

OooooooQgoge

O OooOooo

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

OoooooQgogoao

|
m]

O
O

OO0 ooDoogogoooDoogogogoooaog
Oo0oooooooooooooooo
OO0 oooogogoooooggooao

OOo0oooooQogoooo

O 0Ooooo

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

O 0Ooo0ooao

Ooooogg=2 Ooood

O Oooo
O 0Oooo
O Oooo
O 0Oooo
O 0Oooo

Oo0ooooOogogoooaoo

O 0Oooo

OO o0ooOooo

[ Ry |

OoO0oo0oooogod

OoooooogQgoao

OooooooQgoo
Ooooooogogoo
OOoo0oo0oood

O
O
O

(6

000
00,

O Oooo

O

O
O
O
O
O
O
O
O
O
O
O

O
O

JP 2009-52017

O
O

O
O

O

ogogoao

O
O
O
O

O
O
O
O

O

O

2009.3.12

gooano

O
O
O
O

10

20

30

40

50



I R e v e s e B

I ey e e A Oy

OoooooooooooQgooood

O

OoOo0oogogoogao

Oooooogogooo

0o
O OoOoooe o

O

O

O
[

O
O
O
O
O
O
O

OooooooogogoQgooo
OO0 ooooogogooao

O
O

O
O

O
(]

Oooooooooooooooogogoogao

OoooDoooooooogogooao

OO o0ooo

O O0OoOooooog
O 0OooOgoo
O O ogoo
O 0Ooo0gooo
O O ogoo
O 0Ooo0gooo
O Ooogoo

O
O

O 0Ooooao
O 0Oo0ooood
OOoo0ooood
OOo0ooood
OoOoo0ooood
OOoooood
OOoo0ooood
OOoo0ooood
OOoo0ooood
OOoo0ooood
OoOoo0ooood
OOoooood
OOoo0oo0oood

(]

]
O

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

O Oooo
O
O
O
O
O
O
O

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

O

O

O

P

O 0Ooooo
O 0Oo0ooOoao
O Ooooo
O 0Oo0oo0oo
O 0Ooooo
OO oO0ooog
O 0Ooooo
O 0OoOooo
O 0Ooo0ooo
OO oO0ooo

O
O
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

JP 2009-52017

m]
|

O O0Ooo

O 0OoOooo
O 0Ooo0ooo
O OooB

O 0Ooo0ooo
O OooOooo
O 0Ooo0ooo
O OooOooo

2009.3.12

O 0Oooo
O

10

20

30

40



(8) JP 2009-52017 A 2009.3.12

goooooano
Rm\ k
v/
WXQD_—%_'M N NA”

(e) )
Ooo0oo0oao
oo,000, 000000000, 00,0000000,00,00000000
ocoooob,o0op,ooooobbboooooooo, bbby, 000oo0oooboobo,, 00
gpooooobbbooooooooobbbboooooooboobobboboooooooan
goocooboooooooooobbooooooooooboboooooooonang
I I I e I 1 A N oy B A W
Oo0oo0ooooOooooOoooao
oooob,000000o0o0o0ob0boo0oooooooobbobooooooooobooOoao
gooooooooootbooooooooobooooo0ooaooao
ooy, 00000000 OOOODDOO0OODO0oO0OOooOOooODbODbObOODOoDOooOooOooooDbDOO
ooooobboooodoyb0o 000000000, 000000000C0O0O0DOOG
s, 00,000000000000O0DO0,LO0D0,00000000,00,000000
ocoocooobooooooooooobobbtoy,oo0ypbobobobbbboooooboy0bODbg O
ocoooobbooop,ooypO00OODO0ODO0DO0OO0GO0Go0by,O0DbOy00000O0OODODOO
gooooooooooooooooobooooooooooooooooooon0onooano
gooooooooootboobooooooooooooao
gooooooOoooooo0ootbooooboo0obooboo0obooooooooooooOoodno
gooooo0ooooooo0oooooootoooooooooooboDfoooooooo0onoao
O
goooooooooooooobooboobooboooboooooooao
ooocoobbobooooooooobbbooooooy0bODbbObOO0DOoooooboooboao
gooooooooooooooooooooooooooooboooooooooOonooan
oooooooooooooootootooooobooboobooooobooooooooOoooao
Ooo0oooooooooooooooooooodn
goooobooodgypobogpO00Db00000,00,000000000000O0O00
ugogoboooooboooobooooobbooobbooob 00y bbOO0O0oOon0an
ooocoobbooooooo,O0by000000O0CODODDODODOODODOOOOODODOOGO
goooo00oooooo0o0ooooooooooaoao
goooooOooad
ooocob,00000oooooobobboboooooooobbobobooooooooobooao
Ooo0oo00000ao
oooo0o0oo0oao
goooooooooooooootootoooooobooobooooobooooooooOooooao
goooooooooooootootoooo0otboobooboo0oboooooooooooOooooao

10

20

30

40



Oo0o00o0oOoao
R, R,
~
N (Rl GAN
N
N
AT N
. An m/\ N
~ \N+ An
N+

€))

An

/N‘

N

Ry)e

2009-52017 A 2009.3.12

R1
e

An

10



(10) JP 2009-52017 A 2009.3.12

OoDoooo
Ry
i ]
An [ . (Ralny } An
N N-N N R, R,
N -
VLl Qe
An N N—N\ N N-N\
An,N“_
- f AN N
/S|I An N AN N
S \
|
R, f
R, /@(Rgm
- (R N
N (Ryn r‘\I\
Ny — i An
N
P An /l RTTRGhAN \N+ /N..N/ = An
o+ An S+
S N N

?i
N .
~g A5 /Fl:"'
-~ |'
R,
R,
& Ry
. Ry, ! " I An
4 An - N \N+ /N., N/

~N
o 1 TR \.N, /N..N/ \N+
S 4 An (Rzlm
N

(Rahn

10

20

30

40



JP 2009-52017 A 2009.3.12

1)

goooogag

10

20

An

30

40

~ +N>f\\\/ &\\



JP 2009-52017 A 2009.3.12

(12)

goooogag

10

An

An

= pad
%@
.
o
- L
-~
=z
i
=z
[ \|\|\.
~z7 "z
.
<L

20

An

30

40

.
<=
=
£ \uf\;/\/;\n/\k
x g S <
|@ i £
¥/
__ N\ 4
/
AE
o
\ \..u...N\
- =
z o \N+N\/l\/.l\n/\\\_
AN A <
= <
\ 4
~
< .
/ c N\u+N
o Na L= \...l...N\/\/\\n/k
= <
\Nm \|\|\ -
+N
\_#
=
\.u..N\./\I/\N/&
o ~E c =z
2 < /\_ c
~ <
el
/
SN
/



(13)

JP 2009-52017 A 2009.3.12
Ooooooano
Ry
/ R, o
An N

A

i Ry

N+ b N= N\ N (Rz)m (Rz)m
\ NSNS

>
o |
A
=
Y
ZJ—/J
~
;’ \%
P/
-
A}
=
/
2N
\z g:
I
=
\

An

R
An \ b An (R
N N\ !
1
(\_r:* N\’
A E;
: O
b
\ N
An \ »
N, An An N
g ﬂ_N}’* An Ny
A ‘ (i
/\ N 20
—8j \
N\
R
' R, R,
-~
N — An ~
Ry,
i © @ LA e,
N
o Al —d t VRN
] ron R Z
\N+ N+ An

N \N"
R, 30
An \N},
N1-

An \NN}+
N
g"Nl’ An
N N
- - § ¢
N§ An " An —8i An
Y

b
Ng 40
N\ /Sl\ SI\



(14) JP 2009-52017 A 2009.3.12
Oo0o00o0oOoao
Rﬂ
Rm
s An
P \'N\ \l No
" T
>+
N
Ryl
An
Ry 10
An N\,,
N \N+
An\\,,
N+
N
\ L2
\} N An
N An g
—5i
\ 20
-3
/\
R,
R, R
/ N
An N Rm An & /I\N\
Sl Ty
\ N (Rl)m S N-./
H N = N
N© NN
AN
Ry 30
An
> C "
3 i
Q_N" ) \NJL N‘b
An Nﬁ An \N+
p;
L2
N N
/
\ An ) N7
! W
2
N 40
coboocoo,0o0,O0b0o0obob0oooboobobooooooooboooobobooDoboooo
Oo0ooooOooaoao
Oo0oooooa
000000 o0oo0ooO0b0O0oo0oo0ooooobo0o0oo0ooooOoob0fOoooooobobooooooDobono
Oo0o0o0oo0oo0oo0oooOooOoooo0oooOoobo0oooooob0foooooooboooao
Ooo0oooooa
00000 ooob0o0ooo0ooooboDf0ooooooboooooo0obn
00000000 oO0o0OO0oo0oO0ooo0o0o0bOO0ooooooobooao
Oo0o00oo0oo0ooooo0oooooobofooooooooooaoaon 50



O
O

I I B |
O

Oo0Doooo4ogooooogooog
O O
O O

O 0Ooooo
O 0OoOooo
O 0Ooooo
O 0OooOooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Oo0ooOoao
O 0Ooooo
O 0Oo0ooOoao
O Ooooo
O 0Oo0ooOoao
O 0Ooooo
O 0Oo0oo0oo
O 0Ooooo
OO oO0ooog
O 0Ooooo
OO oO0ooo
O 0Ooooo
O 0OoOooo
O 0Ooooo
O 0OoOooo
O 0Ooo0ooo
O 0OoOooo
O 0Ooo0ooo
O Ooooo
O 0Ooo0ooao
O Ooooo

Ooooooooooooogogooo
O 0Ooo0ooao

Ooo0ooooooooooooood

O

ey ey ) Y [y
Oooo0Oo0oo0oood

Oo0oooooo0oooooo0 oD oDooooUooDoDoooooooogooao

OO0 o0ooDoogogoooooogogdg
Ooo0ooooooooooogoQgg
OO0 oDoDoogogogooooogogdg

O Ooooo
O OooOooo
O Ooooo
O OooOooo
O Ooooo
O OooOooo
O Ooo0ooo
O OooOooo
O Ooo0ooo
O Ooooo
O Ooo0ooo
O OooOooo
O Ooo0ooao
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Oo0ooOoo
O Ooooo
O Oo0goo
O Ooooo
OO oOooo
O Ooooo
O OoOgooo
O Ooooo
O OoOooo
O Ooooo
O OooOooo
O Ooo0ooo
O Ooooo
O Ooo0ooo
O Ooooo
O Ooo0ooo

O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O 0Oooo
O Oooo

O
O

OoooooogoQgoo
O
O

[ e e e [ [y o s o B
s e Y
oo oooOoQgoooo
oo oooQgo4Qgogoooo
Oooooogogogao

O
O
O
O
O

O

O
O
O
O
O
O

O
O
O
O
O
O

O

ogoao
gooooao
WO 95/15144
W0-95/01772
EP-714954

O
O

O
O

gooono

O
O

O

O
O

(]
O

O
O

Py
pad
/

(Ry)m |

goono

O
O

O
O

O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O

[

O

JP 2009-52017

2009.3.12

10

20

30

40

50



(16)

O 0oo0bbO00Dooooooboboooooooooan

JP 2009-52017 A 2009.3.12

oooao
R, ;
An \‘,Nm"a N . Ras, _ /d/
PN ;@‘/ ")
(R;)a s S Aa
. (Ry)o An Ryo he
(1} (2} (4)
An ar An as, N a
(Ryp' N Ry)p N (Rylp .
4 e A e
(5} (6) (7) (8)
000
“"D,000000000000
oooao
0000000000000 DO00O0O0DO0OD0O0O0ODOO0OoO0ODODOoOoOO
0000000000000 0000000000000000000000
0000000000000 DO0OD0O0O0DODO0OO0DO0,00,,0000
0000000000000 DO000O0DO0D00O0ODO0OO0O0OO0ODODOoOD
0000000000000 DO00oO0O0ODO0O0O0O0ODO0, 0000000
0000000000000 D0O0,000000000,00,00000
0000000000000’ 00D,0000000’ OOO0ODODOOD
DoooDOoooood
0000000000000 D0000DO0OD00,0000,000000
0000000, 00,000000000
0000000000000 DO0D0O0O0DO0ODO0O0, 0000000000
000000, 00,000000000
0000000000000 D00000D000000DO0O0DO0O0DOO0DaO
Ooo00oDOoDoDoOoo
0O0,00,00000000
00,00,00000000000000000
0DO000DO00DO0O0DOO0O0O0
0000000000000 DO0O0O0O0ODO0ODO0O0ODOO0O0,00,000
0000000000000 0000000000000000, 00,0
0o
0000000000000 DOoOOoO0
000, 0,000000,000,0000000000000000
Oo0o0oo
0000000000000 DO0ODO0O0OD,D00,000000000000
;0000000000000 00OD0O0OO0O0DODOO0DOODOO0DOODO0
0000000000000 D000000000000000000000
0000000000000 D00000DO0D000DO0O00O0DODOoOD
0
0000000000000 0000000000000000000000
ooooao
0000000000000 DO0O0O0O0ODOD’ ODO00OO0ODO0ODO0ODO, O

O
O
O
O
O
O

O Oooo
O 0Oooo
O Oooo
O 0Oooo

O Oooo
O 0Oooo

10

20

30

40

50



O oo ooooog

A e e ey e [ [ [y

S |

e |
s s e e e e e A e e Y o

O

OO oOooo
OooooooQgg

OOoooogds

Oo0ooooo0oooooo0oooDooo4gogoooog O Oooog o

[
) e [y

Oooooooooooooggose

O

O

Ooooooooooooooogogoogoo

Ooooooo0ooooogQgoBe

O OoooB o

O Ooooo

OO0 ooDooogogogoooooggg

OoooooooooogQgaoQg

e s e e e e R s e s |

Ooooooooooogos »o Oooove O

OooooogQgoQg

OO0 ooDooogooooggog

Oooooooo0oooooooooao

O

O0Oo0oooog
I B

OO oo

OooDooooooooggdg
Oo0oooodQgooaoo

O Ooooo

O oOoooo

O oOoooo

O oOoo0ooo

O

O

O

O
O

OB

O

O Ooo0oooaog

O OoooB

O
O
O
O
O
O

O

O
O
O
O
O
O
O
O
O

Oooooooooood

Oooooooooooogooao

O O

O Oooo

OO0 ooooogogog

OOoooDooggooo
OoOo0oDooooo0 oo ooo o0 oo oooQgooo

O o

O oOoooo
O 0O oOoo

O0Ooo0oooao
O 0Ooooo

O O0ooo

O

O

O Oooo

Ooooooogogooao

OooooogoQgogRe

O
O
O

O

O
O
O
O
O
O
O

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

O oOoooo
OooOoo0ooo
O oOoooo
O 0Ooo0ooo
O oOoooo
O 0Ooo0ooao
O oOoooo
O 0Ooo0ooao
O oOoooo
O 0Ooo0oo0oao
O oOoooo
O 0Ooo0oo0oao
O oOoooo

I B
OOooooaog
I o B
OOoo0oooaog
O0Ooo0oo0ooao
O O0Oo0oood

O 0Oooo

oo ooooooQgogoo

OoooooQoooo

O Oooo

OooDoooooooo4ooooooggQg
OoooooooooooooooogogQgQg

O

O 0Oooo

O
O

O Oooo

Oooooooooooogoooodg
OoooooooooooooooogoQgadg

O
O

O O0ooo

O Oooo

OoooooggQg
OoooQ0oooQgoo
OOo0oooogQgoooo
Ooo0ooOgoos

O 0Oo0oooo

O oOooo

oo c

O

]

O 0Oooo

O

O

O

O Oooo

O oOooo

O
O

O 0Oooo

O0Ooo0oo0ooao
N I i
oo o0ooooQgoo

O

O o0Oooo

O Oooo

O

O 0Oooo
O

[

O O

O

O

O 0ooo

O

O
O
O

O
OJ
O
OJ
O

O Oooo

Oo0o0oooogdg
Oooo0ogoood
Ooooooogdg
OO0 oooogdg
Oooooooogdg
OO0 oooogdg
Oooooooogdg

(]

O 0Oooo

O 0ooo

O
O
|
O

O
O
O
O

]

O Oooo

[ I B

O 0O oo

(]

O o0ood

[
|

[ i R
O 0Oooo

O Oooo

JP 2009-52017

OJ
O
O
O
O
O

o8B O 0O
oo OO
O Ooogo
O O0ooo
O Oooo
O O0ooo
O O
O
O
O
O
O

O Oooooao
OOoo0oooao

O Ooogoao
O0Ooo0oooaoo
O Oooooaog

O

oo 0o
O OO
O OO
O O
O O
O O
O ]

O 0Oooo
O OO
O 0Oooo

(]

O 0o oo

2009.3.12

O 0o oo

O 0o oo

O 0o oo

O 0o oo

10

20

30

40

50



0O

o o

|

0O

DO ooooogdg

o0 oooooooooooggog

e |
I e ) e A A A

OoooooooooogogQgoao
OooooooooooogoXe

OoooooQgg

O 0Ooooo

Oooooooo0oooooooos googdo

[

Iy ) A A A |

Oooooogogoao
Ooooogogoao
Ooooooogoogoaoo
Ooooogogoao
Ooooooogoogoao
Ooooogogoao
Ooooooogoogoao
Ooooogogoao
Oooo0ooogoogoao
Ooooogogoao
Ooooooogoogoao
Ooooogogoao
Oooo0oooOoogoao
Oooooogogoao

Ooos

O
O
O

OJ
O
OJ

O
O
O
O
O

oo oooooogogooo

I Y o

Ooooooooooooooooodg
Oo0DoDoooUogooooogogoooodg

O 0Ooooo

OoOo0o0oooogd

oo oooooogogooo

oo oooooooooodg

OO0 ooooogogoao

Oooooogogooao
OoooocooooooQgogao

OOoo0ooogs

O 0Ooo

O
O
O
O
O
O
O
O
O
O

O
O
O
O

oo oooooogogoo
OO0 ooooogogooR

OO0 oooogog4gogoooodg

O 0Ooooo

O
O
O
O
O
O
O
O
O
O

oo oooooogoogooo

oo oooogogo
O oo ooogogog
Oooooooogogo

Ooooooogoo O

O
O
O

OO0 ooooogogoo

O O0Oo0oooao
O O0Oo0oo0ooo
O Ooo0oooo
O 0Oo0oo0ooao
O O0Oo0oooo
O 0Oo0oo0ooao
O O0Oo0oooo
O 0Oo0oo0ooao

oo oooooogogoo

O
O
O
O
O

OO0 ooooogogogoo

Ooooogogaog
Ooooooogoogo

Oooo0ooogogooao

O

Ooooooogdg
Oooooooodg
Ooooooogdg
Oooooooodg
Oo0oooooogg

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

O

O
m]

O
O
O

O
O

O Ooo0ooao

[ i Ry

(18)

Ooooo- Ooogoao

O O

oo

Ooo0Ooo0ooood
Oo0oo0oooogdg

O
O

= Ooooooogoogooao
O OoooQ Ooogoogogoao

O
O

O O0Ooo0ooo

O

O

O
O

Ooooogobf OooQgoog

O
O
O
O
O
O
O
O

Oo0ooooogdg
Oo0Ooo0ooood

Oooooogogoao
OoOoo0oooogooao
OoOoooogd

o Oo0oooggdg

O O0OoOgooo

Oo0oooogodg
O 0Ooo

O
O

[ i |

O O

O
OJ
O
OJ
O

O

O Oood
O 0o O

[

O
O

OO0 ooogogoao
Ooooooogoogoao
OO0ooooghs
OoOoooogd

JP 2009-52017

OJ
O
O

0O o
O O

OJ
O

O O
O O

O oOooo

O

O
O
O
O
O
O
O
O
O

O 0Oooo

O Oooo
O O0ooo
O Oooo
O O0ooo

Ooooogogoao
Ooooooogoogoao
Ooooogogoao
Ooooooogoogoao

O OooOooo
O 0Ooooo
O OooOooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooo

O
O
O
O
O
O
O
O
O

O
O
O
O
O
]

O
O
O
O

O
O
O
O
O
O

2009.3.12

O

10

20

30

40

50



DO OooQooooo

A A A

o o o oQn
OoOoooooOoooooooooooooooooooDoo0oooDooooooooooooooooo

Ooo0ooooooooooo040oDooooo oD oDoDoooooooDoDoooooooooQgg

O 0Oooo

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

O 0Ooo
O 0Oooo
O 0Oooo

O 0O oo

O Ooo
Ooo0oooooooooooogoQgdg
OoDooDoogooooaog

e s e ) ey e e s e e Y |

O
O
O
O
O

O
O
O
O
O

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

O
O
O
O
O

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

O Oooo

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

O
O
O
O
O
O
O

O Oooo

Ooooooogogogoao

O Ooogooe

O Oooo

OO0 oDoDoogogoooooogoggg
oo ooooooooooQgog

O Oooo

O 0Oooo

Oo0ooooogoggogooao

O

O d

O
O
O
O
O
O
O
O

O Oooo

OooooooooooooQgog
OO0 ooooogooooooggg
OooooooooooooQgaog

OOoooood
OOoooood

O 0Oooo

O Oooo

O 0Oooo

O Ooooo
O 0Ooo0ooao
O Ooooo
O oo o

O Oooo

O 0Oooo

O Ooo0oooao

O Oooo

OOoo0ooood

O 0Oooo

(19) JP 2009-52017

O Ooooo

O oo

0O O
o -
O O
O O
O O
O O
O O
O O
O O
O O
O
O
o
O

0000000000000 O000
0000000000000 0
00,00000

D000, 00,,0000000
0000000000
0000000000000 000
0000000000 000000
0000000000 000000

O
O
O
O
O
O
O

O
O
O
O
O
O
O
O

OJ
O
O
O
O
O
O

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

O

O

O

O

O

O

O

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

O
O
O
O
O

2009.3.12

10

20

30

40

50



OoOOoooooo0oooooo0DooDoooo0DoDoDooooUoooDoDooogogooooaog

Ooooooo0oooooggoge

O 0O oo

OO0 0o oodooooo4dgoooeE ogogogoao

OO0o0ooooghs

O o

|

Ooooooooogooogoo

Oooooo4o0ooooooooos googog

O oo

OoooooogoQgoo

Oooooogogooao

Ooooooogd

Iy ) A Iy

OooooooogoQgoge

O O

Oo0oDooo4Qgoooooggoge
OoooooQgoooaoo

OoOoooogHXe

O Ooooo

Ooooooo0oooooQgooob

O Ooooo
O OoOgooo
O Ooooo
O Oogooo
O Ooooo
O Ooooo
O 0Ooo0ooo
O Ooooo
O 0Ooo0ooo
O Ooooo

OoDoDooogogogoo=sE oogodg

I Y o

O oo

OO0 ooDoogoooos

O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O

O

Oooooooo0oooooo0 oo oooo0 oo ooooooooogoQgdg
Oo0o0ooooddooooodooDooUooUUUoooDoDooUoooooogogdg

Ooooooooooooogogs

Ooo0oooQgogoao
OOo0o0ooogo-gogao
OoooooQogogoao

O
O
O
]
O

OooooooQgooao

O Oooo

Oooooodg®? ODooogogogoao

OOoo0oooog
O0Ooo0oooao
OOoo0oooog
O0Ooo0oooa.o
O Ooo0oooaog
OooQooos

O Ooooo
O Ooo0ooo

O
O
O
O
O

O 0Oooo

O

O
Ooo0oo0ooooQgod

OoOoo0ooogd

Oooooooooooogooao

OoooDoooooooogogoao

OoooooogogH

O
O
O
O
O
O
O

OooooooQgdg

O o0Ooo

(]

O
Ooo0ooogogs

OooOoo0ooood
OoOoo0oooogd
OooooOooos

OoOoo0oooogd
OooOoo0ooood
OoOooooogd

Oooooo4oooooogogono

O
O

Oooooooooooogooao

O
O
O
O

[ i Ry

[

OO0 ooooogoooooogg
OoooooooooooQgoo

OOoo0oooog
O0Ooo0oo0ooa.o
O 0Oo0oood

O

O Ooooo

O
O
O
O

O

ooogo c

O Ooooo
O 0Ooo0ooo

O
O

OO0 oDoooo4ooooogg

O 0Oo0ooOooao
O Ooo0oooo
O 0Oo0ooOooao
O O0Oo0oooo

O

O

O
O

O 0Ooo0ooooao
O Ooo0ooooao
O O0Oo0oo0oooabo
O Ooo0ooooao
O O0Oo0oo0oo0ooao
O Ooo0ooooao
O O0Oo0oo0oooao
O Ooo0ooooo
O O0Oo0Oooooaog
O Ooo0ooooao
O O0Oo0ooooog
O Ooo0ooooaoo
O O0Oo0ooooaog
O Ooo0ooooao
O O0OoQgooo
O 0Ooo0oooo
O OooQgooo
O 0Ooo0oooo
O Ooogooo
O 0Ooo0oo0ooo
O OooOgoooo
O 0Ooo0oo0ooao

O Ooo0ooo

(20)

oono
oo

oo goo
O 0Ooo0ooo
O Ooooo

O
O

O 0Ooo0oo0oao
O 0Ooooo

O
O

O O

O O

O 0Oo0oo0ooao

Oo0Ooo0ooood
Oo0oo0oooogd
O O0OoOooB

O 0Oo0oooo
I I s o

O
O
OJ
O
OJ
O
OJ
O
O

O d

O 0Ooo0oooo
O O o0gooao
O 0Ooo0oooo
OO o0oooao
O O0Oo0oooo
O O0Oo0gooo
O 0Ooo0oooo
O Oo0gooo

O

Ooooooogd
OOo0o0oooogd
OooOoo0oooogdg
O 0Ooooo

JP 2009-52017

O

OooOoo0oooogod
OOoo0ooogd
OooOoo0ooooQgod
OOoo0ooodg
[y B
OOoo0ooog
I B
OoOoo0ooog
I B
O OooooB

goooao

O 0Ooo0ooao
O OoQgooao
O 0Oo0oooo

2009.3.12

gooano

O 0Ooooo
O 0Ooo0ooao
O Ooo0oooo
O 0Oo0oooao

O
O

O

OoOoo0ooondo

10

20

30

40

50



oo Ooooog

ey e e ey e s [

O

[ |

OO0 Ooo0oogao

I Iy [y I B

oo oOooooog

OO0 Ooo0oogao

O

0

(1)

JP 2009-52017 A 2009.3.12

ooooobObOo0oo0oDoooooooObobboooooooooboboboboood

O

0

ugogoboooooboogoobooooboboooby00oboboooooboaa
oooao

NN
Moo
}<%7;N\S»/

(R,)o
(1)
0000
L, 000,000
0000
00000000
00000000
alln
0000000,
00000000
00000, 00
0,00,000
00000000
00000000
00000000
00000000
00000000
00000000
00000, 00
0’ 000000
00000000
0DooO, 00,
0000
0ooo0ooao
o, 00,0000
, 00,0000
00000000
00000000
00000000
00000000
0,0,0000
0000
00000000
00000000
00000000
00000000

O Oooooo-o Ogoo O

I

O 0Ooooao
O Ooooo
O 0Ooooo

O

O

O 0o oo

An

(Ryp’

O
O
O
O
O

O 0Oooo
O Ooo0oooao
OoOoo0ooood

OOoo0oooogod
OO oo

O 0Ooo
O o

OoooooOoogse
]

Ooooogogao

O Ooooog
O 0Ooo0ooao
O OooOooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooOoao
O Ooooo
O 0Ooo0ooOoao

|
|
O O
O O
O O

O O oo
O 0o oo
O 0o oo
O 0o oo
O 0o oo

O
O
O
O

O

O 0o oo

O oOooo

O

O Oooo

OooooocOoogoao

O 0o oo

Oooooogogao

O Oooo
O 0ooo
O Oooo
O 0Ooo

I o

s
Ooooogs

O 0o oo

O
O

O

O Oooo

O

OoOooo0oogooodg

i I

OooooooQgogXe

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

(]

O Oooo

[
O

Ooo0ood

[ |

[

O
O
O

O Oooo

O 0Ooo
O 0Oooo

O
|

OJ
O

I Y o [
O 0o oo

O d

O O

I Y o [

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

O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O

O 0o oo

O O oo

O 0o oo

I [ o [

O Oooo

O O oo

O 0o oo

O 0o oo

I o

O 0o oo

O 0o oo

10

20

30

40

50



Oo0ooooo4o0ooDooo 4o ooooogQgog

Oo0ooooooooDooooooooaod

O 0Ooooo

OO0 0o oogogdgooDooggUUooosE Ogogoooao
OOoocooooooonOono

O oOood

OO0 0o oodooooogodgooaonb

O

oo oooooogogHe

O Oo0OgooB

OooDooooooooooooooogogQgogoao
OO0 O0DooodoooooggooDoooggogog

OooDoooo0oooooQgoooo

Ooooooooooooooogoogoog

O oOoooo

[

oo oooooooooogoQgg O

O 0Oooo

e I R i O 0Oo0oooog

O Oooo

O 0OoOoooB
O Oooo

OO0 Ooooodoooooggoooooggogog

OoOoo0oood
OO0o0oo0oooogod
Ooo0oood
O0Oooooao
O0Ooo0oo0ooao
O0Ooo0oooaog

O

O

O

OOoooood
O O0OoOooood
OOoooood
O O0Oo0ooood
OOoo0ooood
O Ooo0ooood
OOoo0ooood
O Ooo0ooood

O 0Oooo
O

O

O Oooo

O Oooo

O Ooooo
O oOoooo
O Ooooo
O oOoooo
O Ooooo
O o0Ooo0ooo
O oOoooo
O oOoo0ooo
O oOoooo
O oOoo0ooo

O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O

O Oooo

O Oooo

O Oooo

O Oooo

O 0Oooo

O O0ooo

O Oooo

O Oooo

O O0ooo

O Ooo0ooo

O O0ooo

O Oooo

O Oooo

O O0ooo

O 0Oooo

O 0Ooo0oooo
OOoooood
OoOoo0ooood
OOoo0ooood
OoOoo0ooood
OOoooood
OOoo0oo0oood
OO0Oo0ooood
OOoo0oo0oood
OOoooood
OO0Ooo0oo0oo0ood

O Oooo

O Oooo

O
O

O

O 0Oooo

]

O O0ooo

O Oooo

oo o
I Ry |
O oOoooo

O
|

O

O O

]
O Oooo

(]

O O0ooo

O
O
O
O

(]

O
O
O
O

(]

(22)

O Oooo

O O O O0ooo

[

O
]

O Oooo

I I o

O O
O oOoooo
O 0Oo0ooo
O oOoooo
O O0Oooo
O oOoooo
O Ooooo
O oOoooo

O Oooo

O Oooo

|
O

|
]

Ooo0ood

O ood

O Oooo

O Oooo

O 0Ooo0oooo

(]

O
O
O
O
O
O
O

Ooo0ood

O 0O oo
O Oooo

OO o0Ooog
O 0Ooo0oooo
O 0O o0gogoo

O

O Oooo

JP 2009-52017 A

O Ooogo

O 0O oo

O Oooo

O Oooo

O 0Ooooo
O O0OoQgooao
O 0Ooo0oooo

O O oo

[
O

O O0ooo

2009.3.12

O

goooo, 0o
gooodoooan
gooooooao
gooooooan
oooao

gooodogogoan
gooooooao
goooogooao
gooooaooan

,0o0aooooano
goooogooao

0,0000,0
0oooooooao
oooooooao

gooooooan

10

20

30

40



ogogoano

(23)

JP 2009-52017 A 2009.3.12

R, NR, N\R7 NRT
(QH), (OH) (MeC), (MeO}r
oooDoooooobooooooan
oooooao
oooooboboooooooobbobooo,ooooyb0,00
oo o0b0000000O0OOCODODDOO0ODO0DO0O0oooDoOp0O0,00
oo o0b0000000000000000000000000
ooooooodoad
oooooao
ooooobboo0ypdp 00000000000 O0oOOO00O0nn0
gobobooooooboooooobobooooaoan
oodon
N N N N
(OH), (OH), (#eC), (M=0y, (OH),

godooboboooobobooobooao
Ooooooao
o000, 0000000000000 00000O0O000O0
0
oooooao
ooooobbooo, 00 00000000000D000,5 O
00000, 00,0000000000000000, 00,
dodoobobooooboboboouobobooobobooooooaodad
L, 000000
ooobooooooao
00,00,00000000,00,00000000000
gooooboooboooodo
oo, b00, 0000000000000
ugb,o0dypbbbooobboooobbooad
oodooobooooboboooboooodad
ooooboboooooooobbooouo,0o0g 000000
gooooooobooooobooob, b0y 0000000
dodoobobooooboboboouoboboooboboboooobooaodad
goo0ooo0oooobooo0oooob oo oooooboooooao
gobobooooooob oo b oo ooob0ooooao
ooo,o0b0,000000C0COO0ODO0DO0O0O000
ooooobbooooooo, bbb, 0000oOoooOoDbODDbDbOOn
oooooboboooooobo;b0b0, 000000000000
b,y b0b000oobboad
ooo,o0b0,000000COO0ODODDOOO0O0O0
oooDoooooobd
ooooooada

O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O

O Ooooo
O Oogooao
O Ooooo
O Ooooo
O Ooooo
O Ooogooao
O Ooooo

O
O
O
O
O
O

O Ooogo

O
O

O 0o oo

O Oooo

O 0o oo

10

20

30

40

50



OooooooooooooooOoooOoooOoooOhoooDoDoooOooooooDoooooooooooOoooOod
e ) e A A

OooooooogooQgooao

e s e e e e B s s

Oo0ooooddooDoouUo4dUoooDoogg4QgoOoooe oo

O

O O

OO0 ooDoogoQgog:e

OoooogoQgog®e

O Ooogooe

s I

O OoOgogo

O Oooo

O O

Oooooooooooooooooao:e
O Oo o o

OO0 oDooogooood

O0Ooo0ooodg

O
O

O

O
O
O

OooooooQgoge

O OooOooo

OOoooood
O0Oooooogd
OoOoooogd

O0Ooo0oooogd
OoOoo0oood
O0Ooo0oooogd
OoOoo0ooogo

OOoo0oooogod
OOoo0ooood
OOoo0oooogod
Oo0Ooo0ooood
OOoo0oooogod
OoOoo0ooood
OoOooooogod
Oo0Ooo0ooood
OoOooooogod
Oo0Ooo0Oo0oood

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

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
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 ooDoogogoooDoogogogoooaog
Oo0oooooooooooooooo
OO0 oooogogoooooggooao

OOo0oooooQogoooo

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

O 0Ooo0ooao

Ooooogg=2 Ooood

O Oooo
O 0Oooo
O Oooo
O 0Oooo
O 0Oooo

Oooooooooood

O 0Oooo

OO o0ooOooo

[ Ry |

OoO0oo0oooogod

OoooooogQgoao
OoOoo0ooooQgoo
Ooooooogoggoao

O
O
O

OOoo0oo0oood

(24)

O Oooo

O

O
O
O
O
O
O
O
O

O 0Ooogoo

[

O0Ooo0Oo0oood

(]

O Ooo0oooao

]

O
OJ
O

O
O

O O

O gQ
O Ooo0oooao
O Oo0ooogoao
O Ooo0oooao
O Oo0ooogoao
O Ooo0oooao
O Oo0oooao
O Ooo0oooao
O Ooo0oooao
O0Ooo0oooao
O Ooo0oooao
O0Ooo0oooao
O Ooo0oooao
O 0Ooo0ooo0oao

JP 2009-52017

O
O
O
O
O
O
O

OJ
O
O
O
O
O
O

O
O
O
O
O
O
O

O

O
O
O
O
O

O
O
O
O
O

O
O

2009.3.12

O
O

10

20

30

40

50



Ooooooo4o0ooooo400oooDoooDoooDoDoDo DU oDooo LoD oDoDoo0oDoDooogooao

OO oo

O O
[ i Ry

e s e e A e e e ey e e s e ) s e s e Y o

O 0Oo0Oo0ooof

OooooooQgooo
Oooooooooooooogooogoo

Oo0oooooo0ooooogoQgoood

OoooooooDooooooooogogH

(]

OO0 ooooo4Qgoooaogos

Ooo0ooooooooooogoooog

O O0Oo0oood

OO0 ooooooooooQgog

OO0 oDooooo0ooooOoooooodg
OO0 ooooogogogoo

e s e e A

O o0 oooogogoo

O O o

Oo0DoDooo4dooooogogogog

Ooooooooooodg
OO0 oooogogdQgoooB

OooooooQgdg

O

O
O
O
O
O
O
O
O

O oOoooo
O0Ooo0oooogod
OoO0oo0oood
O0Ooo0oooogod
O0oo0oood
O0Ooo0oooogod
OoOoo0oood
O0Ooo0oooogod
OoOoo0oood
O0Ooo0oooogod
OOoo0oood
OOoo0oooogod
Oo0Ooo0ooood

O

O O u

O o

O
O
O
O
O
O
O
O

O OooOooo

O O ogo

O

O 0o oo

O

Oooooooooood

[ e I B

OO0 oOoogQgoooaogd

O O0ooo

O
O
O
O

Oooooo-o o g

O

[
m|

O O ogo

OooooggQg

O 0o oo

OooooooggX
OO oO0ooof

O
O

O
O

O Oooo

O O

(25)

oooboObo0oooooooob 00g
oooobobooooooooyO0Oy 0O
goobooao

ugogobobooooboooobooogdao

gooboooobbooooboboogao

gooobooobobobooooboboboogoao
gooobooooobobobooooooogao
,oouooboboooobodooobao

ooooooogono

O oOoooo
O o0Ooo0ooao
O oOoooo
O 0Ooo0ooao
O oOoooo
O 0Ooo0ooao
O oOoooo
O O0OoogoB
O oOoooo
O 0Ooooo
O oOooog o
O Ooooo
O oOoooo
O 0O oo

OJ
O
m]
O
O
O

O 0Oooo
O O oo
O 0o oo
O 0o oo
i o
O Oooo
O 0o oo
O Oooo
O 0o oo
O Oooo
O oOood
O Oooo

O

O

O

O

O

O

O
O
O
O
O
m|
O
O
O
O
OJ
O
OJ
O
O
O
O
O

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

000000, 00,00000000
0000000000000 00000
0000000000000 00, 00
00000000000, 00,000
0Doo0o0,00,000000
0000000000000 00000
0000000000
0000000000000 00000
0000, 000 000000000

o
O
O
O
O
O
O
O
O
O

[
O

O

O
O
O
O
O
O
O
O

O
O
O
O
O
(]
O
(]

O oOoooo
O Ooooo
O oOoooao
O oOoooo

O 0Oooo
O Oooo

JP 2009-52017

2009.3.12

gooano

O

O 0Oooo
O 0Oooo
O Oooo
O 0ooo

O

O 0Oooo

0

O

O

10

20

30

40

50



OO0 oooooo0oooooo0 oo ooo0oo0DoDoDooogooooaog
OO0 000D oodooooUogddUooDoDoUgUUoDoDooggogoooaog
OOo0ooDoooo0oooooo0ooDoooo0oDoooogogoooaod

O OO

[

O O
m|
O

O O0OoOoo
Ooooogogoao
Ooooooogogooao

O gowv

O 0Oooo

O

O
Ooooooogogooao

Ooooogogoao

O 0Ooo

OooooooogogoQgooao
O oo o

OO0 ooDooggogoo

OO0o0oo0oooogd
O Ooooo
O O0OoOooo
O Ooooo
O OooOooo
O 0Ooooao
O OooOooo
O

Ooooooo0ooooodQgoooao
O
O
O
O
O
O
O
O

OoOooooooO4oooDOoooD oo oD oo o oo oooooogogoogao
Oooo0oo0oogoad

O

O

O

O

O

O

O

Oooooogogoao
Ooooooogoogogoao
Ooooogogooao
Ooooooogoogooao
Ooooooogogooao
OooOoo0oooogoogao

Ooooooogogao

Oooos

O

(26)

o
Ooooooogogao
Ooooo0oogoood

O Ooo

O
O
O
O
O
O
O
O
O

OO oo

|
]

|
|
O
O

O
|
O
O

1
I

e

R
( 13)t

(b

)

R R

\_/

An
(d)

An
(e)

IS
%N N An(

f)

Ooo0oo0ogao

od

JP 2009-52017

O
O
O
O
O
O
O

O
O
O
O
O
O
O

O
O
O

O
O
O

2009.3.12

O
O

O
O

, 000, ,000000000,00,0000000,00,00000000
0000, 00,000000000000000,00,00000000, 00
0000000000000 00000000000000000000000000
0000000000000 000000000000000000000000,

10

20

30

40

50



OoOoo0oooo

OooODooooooooo0oooDoooQgooog

Ooooooo0ooooogooao

27

Upp0b0000000000O0000000,00,0000
Oo0o0oo0oooooooboooa
ooobb,00000o0coobObobboooooooooDbao
Oofdoo0ooo0oooooooooooooooooooooao
UpgbOootobboooobbooooboooobbooao
0000000000, 00,0000000, 00,00
oo, b0b000o0o0o0oooobbobbbo,00p0o00O00O0O0O
uooboboooooboooobbooo,b0b0yp00b0000
00000000, 00,00000000000, 00,
Ofdooooooooooooooooooooooooao
Oofdoo0ooo0oooooooooooooooooooao
goooooooouoouoooooooooooooooao
0000000 o0ooob0oo0ooo0ooooboooooon0odd
goooodoooouoouoouoooooooooooooao
ooobObOO0OO0DO0oDooooooOobobbooooooyOo0bODbO0
Of0o0o0oo0ooooooooooooooooooooOooao
oodooodoooooooooooooooooooooao
Oo0o0oo00oo0ooo0ooooooooooobonOoao
000000000, 00,0000000,00, 000
Oodoooo0oooooooooooooooooooooan
uoobbooooobboodoybby0oobobobooobboo
Oo0o0oo00oo0oo0oo0ooobooo0ooooooboooa
Ooo0ooa
uoooooooob 00y, p00obooooonnb
Oo0o0oo00oo0oo0oo0ooobooooo0oooobooooooonOoao
Oooao

R,

Hr | e

| R An

Rg (a) % (b)
Oooao
0,000000000,00,0000000,0040
0,00,00000000,00,00000000000
ooob, 0000000000 b0o0oooooooobao
ooooooooooooooooooooobogann
O,y 0000000 OCOOOODODOO0OO0OO0ooOooOooo,g b0
cooobboooooooo;b0b0,0000o0oobODbOaO
ooooodga
Oo0o0oo0O0oo0oo0oo0oooo0oo0ooo0oooobooooooon0odao
Oo0o0O0o0oooooooooooOooan
Oofdoooodoooooooooooooooooooooao
0000000 o0oobo0oo0oo0oo0ooooboooooon0od
000000000, 00,0000000,00,000
Oo0o0oo0o0oooooobooooaoao 00 Ooo0ooooOooa

JP 2009-52017

OO oQgooo
O 0Ooo0oooao

I o

OJ
O
OJ
O
O
O
O

O
O

O 0Oooo
O Oooo

O

O
m]

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

O

goooano

O O

O
O
O
O
O
O
O
O
O
O

O
O

O 0Ooo0oooo
O OooQgooo

I i

O O

O
O
O
O
O
O
O

O OooOgoooo

A 2009.3.12

[ I |

O

O
O Ooo0goooo

O 0Ooo0ooOooao

O
O

O 0Oo0ooOooao

10

20

30

40

50



Ooooooogg
OO0 oooogogHse

Oooo0Oo0oo0oood
Oooo0ogoood

OO oo

O 0Oooo

OOooooogogg

(28) JP 2009-52017 A 2009.3.12

oogoboooooboboooooooooobobboooobobooooboboooao

goobObobooooooooobbooooooooobbobooooogg o

uogobobooooobbooooobooooobobbooobobooooobobooado

gogoobooooboboboogoooboboooobboooboboogoobDbooo
ooobobooooobobbooooboogoonb



goooogag

(29)

JP 2009-52017 A 2009.3.12

R1
R, R
k ~ (R,
~y N
[l\] (Rz)m (Rz)m [‘Iv]\
N Z | An
N
2 | An = | i VRGN > /N..N/ = An
\N+ \N+ An \N+
By,
R1
An .
An _T_ .
d —N+— —N_
An _T_ [ An |
R‘I
!/
N R,
A”[ . (R ; An
N N-N
N N R, R
" (Ryhn An !
N© NN ! /
N N (Ry) N, R
LN, @: - o
An N . NT NN
An,N*_
- J/ An N
S .
I - An/N_____ An/NL
/?' \ \
R, R
®Ron - (Ro)m
S~
N Ry '."
NS “ An Ny
N |
~ An m“ ~ \N+ /N“N/ = An
“\N+ \N+ An \N+
R,
R1
An +
An TNT
o N = f o TN
It g
~a
~a - )?i

10

20

30

40



JP 2009-52017 A 2009.3.12

(30)

goooogag

10

N\
£
o
- / >
Z . z—
d A\\'\l\‘_
\ 4/

20

30
40

Y
~£
<
- /
) 2 e
=
- H\H =
Y
\'m
- o
P
/@/_N\ \u,,N\,//\./ﬁﬂ.\
=
n \N|\|\||\\ = |
[
T +N
& n
<
£
R2
o o
/@/N\ SN

An



JP 2009-52017 A 2009.3.12

G

goooogag

e
x £ \\|\|\\ =
w p z 3

10

\nm Ve N\.//\./.ﬁm\.

_ ™~

=
)
- / =
o = ST g
= = p=d _,/
7K K'\|\\ 5

20
30

[
<<
£
- @
R}
|
§N\ 2=
| =
= /M
L
~T Tz
\—/
|
o

An



ooooOooao
R,
= \N’N\
<)
N
An
An
N
ﬂ_)
?
—Si
\
J
An
(>~

,/i An
N, .~
NN
(R
R,
Al N
n \ Y
N+
—8j
\
R1

An

(32)

JP 2009-52017 A 2009.3.12

10

20

30



(33) JP 2009-52017 A 2009.3.12

oooooad
R, R,
N o An \ Rl
: (Rl GRI
N -, N+
7 har i No
= i An | (R, An
T \N+ An & +I

N N
An b)) }. y
&N" <\_N An \ N+
N An
2
N
An g AngN A '
p L »
&N\i ﬁ—N+ N’
\ N \
R,
R R
o N 1 ;
[N: ‘N-N\ C:NH R), (R,
N: ‘N-N\ mNpN\
|
- An
= An
Y +] No, »
N} N Z N
An y;
L 1
% "
N N
N5 An &:}
N
Ng An \N}, .
N An N
n
—5j § &N*\ An N\”
,\ ¢ &N"

10

20

30

40



JP 2009-52017 A 2009.3.12

(34)

goooogag

o o
— N
[
o
Rz 5T
=
Y R LN I
£ f=d
% < v
A, H,V _— Z
=
4
AN
!/
~E B
¢
\ \U+N\<¢lnm”
Z i \...ﬂN\r/\/I\N/M |
T = z
& /\|\|\\ ==
c
= <
‘=
N\ 4
~E =
R“. =€
z N\..,,N\/.\\/f\ ) |
=
72 A__....“ /u“_
— z
=
\ -
<1
\H+N\\/\/.&.\n
~
N\ﬁN\/\\/\N& |
= £ e
_— z
=

30

40



(35)

JP 2009-52017 A 2009.3.12

goooooano
R1
R, oy
A N/ Ry DA TN
n[’. (R An WN
N Y / =+ AN = An
\ N R |
)_,_.\\ (R, \N+ /N,,N/
N N-N
. An Rl
N N
An\\,, \} R,
N N N
An N An \\”+
O :
N §
N N
i )
N
7 N
\N
Oo0o0ooogao
ooooobb,0o0p0oo0oo0oobbbobooooooobbbboooooooooboao
goooooOooad
Ooo0ooooao
goooo0O0oooooooouooooooouoooooooooooo
gooooaod
)=, AcOH

MNH; (T}q ft

H
RN

(Rz)rRS

1- NaNQ,, HCl, H,0, 1h, 0-3°C R
1 Q}‘
2- Zn, AcOH, EtOH R
{Rapm

1eq Teq

- @(Rm

HA

Re ocatar N R,

HA = Wl G T 58EHRRE

ShFF e KTV DOER

R1
R, LG-RD-LG @: N /@R m
@l mw S ads
HA Rym 80°C N RNy R R
|17 R JRD
LG An R-N—R
— —— R
LG-mimsE -
RD=_1fi%: FA—THoThR{THRVWRIZS £t

6 DERD A 23— E e, ATt
%éﬁ@ﬁ%ﬁ?%é:&ﬂﬁ%é

10

20

40



goooogag

Synthesis of dicationic hydrazone:

[ ; R‘l
@#’NW (o 80°C
N Ra Rs

Ooooooooogooogano
OooobooooooooOoogoao
Ooooooooogooogano

OO0 oo oooooooooogdg
O
O
O

|
|
|

Ooo0ooooogogoQgogoo

OoooooooOoooOoooooooOoooooooooboooooooOoad
e ey A Ay |
Ooooooooogodg

OooooooooooooooonOood
Ooooooooooooooogogogooogoadg

Oo0oo0Ooo0oooad
OoOoo0oo0ogoaod

LG-RD-LG
5eq HA
Ni-
\
r AT LRD
LG

L=
RD=F—TH-T3}
72 Th B AR

O
O
O
O
O
O
O
O
O

O
O
O
O
(]
O
O
O
O

O Ooooo
O OooOooo
O Ooooo
O OooOooo
O Ooooo
O Ooooao
O Ooo0ooao
O Ooooo
O Ooo0ooao
O Ooooo
O Ooo0ooao
O Ooooo

O
O

O
(]
O

O

(36) JP 2009-52017 A 2009.3.12

(R
Joar o8
~ ot “

N R \ (?;;)\? N (R
N X

R N R 1\\1 R, Rg

°s RD
J

fn RNR g

R\ /RD

H—ThoThR< THEWVWR TS EHT
6 DED A L A— ST, AEEfMEZE
EREDEBEBR THDHIENTED

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

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

gooboooobboooobooooboboo
gogoboooobbooooobooooobooboad
,Jodoooooooboooooooooooboao
gooboooobbooooboooooboboboo
gagad

10

20

30

40

50



OoOo0ooooo0Qo0ooooo0o o0 oo ooo0 oo oDooooUoooDoDoooooDooogQgog

O
O

O
O

OO0 oDooodooooogogogoao
Ooooooo0ooooogooao
OO0 oDooo4dgooooogodgogoao
Ooooooo0oooooQgooao
Oo0Doooo4gogooooogogogoao
O O Ooooo
O Ooogoo

(37) JP 2009-52017 A 2009.3.12

oogobooooboboooad

ooooObOOO0oo0ooooooobbboooooooooooboao
goobooboooooboogooboooobobobooobbogoao
ggooano

oooooogoob ottt ,wOOOoooooooobao,

, ooooobooooooooo,gooboboooobboogdao
ooooObOobOo0ooooooooobobobobooooooooooboao
goooboooooboboogogobooooboboooobobogao
oooboooobbooooooooooooogao

oooobObObOO0oo0ooooooobObboooooooooobooboao

O
O

g
t
O
g

O

[ |

O 0o oo

O 0o oo

O 0o oo

coooobooooooooob ,oooobbooooooooo o L,o,
, 0 oooooooooooooooboboooobooobobobooobobooooDbno

gogoooboooooooooooboooooobooooobobooooobooooboboooao

O
ooooao
gooooad
gooboand
ooooOoao
goobod
gooooad
ooooOoOao
goobooo
goooan
gogoboad
ooooOoOao
goooano
gogooand

O O ogoog
O 0Ooo0gooo
O Ooogoo
O 0Ooo0gooo
O Ooogoog
O 0Ooo0ooo
O OooQgoe

O 0Ooo0gooo
O Ooogoo
O 0Oooo
O oOooo
O 0Ooo
O oOooo
O 0Oooo
O oOooo
O 0Ooo
O 0Oooo
O 0Ooo
O 0Oooo
O 0Ooo
O 0Oooo
O O0Ooo
O 0Oooo
O 0Ooog
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Oooo

gooobooooooboogooboooobbood

goonoan

ooooobooooooooooboobobobooooooooobobooooo,o,
,Jdodoooobboboboooooooobbboboooooooobobobobooooooan

oooobOobOOoO0oDoooooooOobobbooooooocoobbbobooooooboooobooao
oooobOobOoOooooooobObbOoooooooobbboooooooboooDboo

gooooad

10

20

30



(38)

JP 2009-52017 A 2009.3.12
gooooao
VHFAEE FT DR | P
R B 4 R N R,
TN R, Br’\g:\-r N/ N @1 Q_r\’] N [}l\ '&(R
Lhor o e h O S g,
[NI . Rs (RZ]m 80°C N RB R5 ) RG RS
8 AT .
Br Br
N+ 8r 10
B 3
r &&
FUREEUTOTFIVCERBTED
S N’*
NN Y et N,
N
Oo0o0oao
. R Rom .
A—nFFv DY nFAvike K770 R b& S YR
Ran B LN [ N Rar 20
R Bra~~Br R R, NNo~"N"N s Rs  Br Re Ry
i R N* A = RX
A B
NH \ (Rym 80°C R, \Rs 5eq
R R, Toluene - N Br N
Br L\? ﬁ-bf
Br i N X
N
(o (o
RURNEUTOT I TRETEZ FHHTiERhvY 2 M)
- o~ N i —
I\IJ‘\/\/\-N, w /N’\/\’N‘- ,JN’\’N? 30
- “j ~—
N O\ s NN
N\
BRBIFALDPIRGTF FFHFF UL K3 0DEK o
- R R 4 R
R B, /* [;‘ Br~ / [;‘
A R N N
N NNQ’ 1 [’*‘“{’NN\ Ry E HNN Ry
[N}S{é \R (R2)m N RS R5 N RG RS
- \
Br ° 0 N~N_N- RX 40
+ « Br
N, Br N
Br () C) -
N N X
/ (. R
/N\ —-N--... -
| R X
BUREEUTOT I CEBTES

N o
e@kﬁN N_N-_ N-

50



(39) JP 2009-52017 A 2009.3.12
ooonoD
ooocoobboooooooooboboboboooooooobobbooooooooobooboao
ooooobboooooooobbboboooooooobobbbooooooooobooboao
ooooDao
oooao
ooocoobobooOoooooooobOboboboooooooobbbooooooooooboao
ooocobbOooooooooobbbooooooooooD
ooonon
oooooboobooOoooooooooboboboboooooooobbbooooooooobooao
oooobobooooooooobobooooooooobDbbooooooboboobeoo
oooobobooooooooboboobooooooobbbboooooboobooDboboao
ooocoobooboooooooooboboboboooooooobbboooooboobooooboao
ooooobboooooooobboboboooooooobobbbooooooooobooboao
ooocooboDobooooao
ooonon
ooocoobobooOoooooooobOboboboooooooobbbooooooooooboao
ooocooDobooooo
,doooooooobboooooao
ocooooooO0oooDOoooopO0OODbOoOOODODO0OODODbDOODOO
ocoooooo0oooDOoobooobOopObOOoOOO0OOO0OO0DDOODDOODOODOO

ocoooOopoOOOoOOOO0CO0O0ODODUO0OODOoOODODODOODDODDOO

10

20

OooooooooooooooOoooOoooOoooOhoooDoDoooOooooooDoooooooooooOoooOod
e ) e A A

OoooooooooooooDooogQgaog-

| R R o> B o~ iy o)

goooooooooooooDooooobooopoboOooOooDoDOooDODO

goboooobobbooobooobobbooobDboo
goooooooooOoooDooooooopoDooopOoOoOoDoDOooDOO
ooao
oooooboopOoOoooOooobbOoOoOooooboooboboobooOoo
a goooooooopoOO0OoODOobobOO0OoOoOooODUOooODDOooOODOooDOoOonO
,oouooboboouooooooooad
ocoooooopOoODO0OOOOOOOODODODODODDODODOODOOD
ocoooOopoOO0OoOO0OO0CO0O0oDODUOODDOoOoODOoOoODOooODDUOoDDOOd
goobooboooobboogooobbooooobooooao
goocooooboao

gooooooboboao

gooooooboboad

,Joooooooboboao
oooopOhOO0O0O0O0OoOoODOODbDDODOOoOoOoooOoOO

Oooooooe
OO0 QOg™®
OOoo0ooood
O 0O0o0ooood
OOoo0ooood

T O -doOgoo
O 0Ooo0oooo
O O o0gooao
O 0Ooo0oooao
O O0OoQgooo
O 0Ooo0oooo
OO oQgooo
O 0Ooo0oooo
O OooOgooo
O 0Ooo0oooao
O OooOgoooo
O 0Ooo0oooo

cooooopO0OO0OOOoO0OoO0ObODO0OODOODbDOOOODODODODO
oooooboboOooooooooobobbooooooooobobboboood

S,y ooooooooooboooooboooooboboooobobooobobooao
coooooooooooogoop.,.ybbooooooooogoooooOooao
ooao

,Zwy ooooooooooobooooooooobobooooboboooboboo

O ™[O

ooocoobOobooOobooooooooobobOobooooooooobobobobOooooonn
ooooObObOO0oooooooobbooooooooobDbbOon
ooooboooooooooobobboboooooooooDbao
ooocooobooooooooooobobobboooooooooobao
ooocobObOO0OO0oDoooooooboboooooooooanb



e e e Y Iy

(40) JP 2009-52017 A 2009.3.12

O ooooooooooopO0OobDO0OOo0DbDOCODO0OODO0OOoODUODDODOOODODOOO

O pooOO0O0cO0oO0ooOO0oOoObDOoO0OoOobODO0OOoODOooboOoOnn

O Oo0ooo0oooOOopOO0OOO0OO0ODOOOODODODODOODOODOODO

O Ooooo

O 00000000000 DbO0O0ODO0OOb0O0OO0O0O00DdODWO 957151440 WO-95/01772
O EP-7149540 D D OO O0OODDODODOO0ODO0OO0OO0OO0OOOoOODOODOODOoOooooooODbOaO
O oooDaD

O oono

ooobODbOO0OO0DO0ooooooobooboboooooooooDboan

o, 00ooooobboooogoooobbbobooooooooboD)looooboao
O

O

O

O

O

O

O

O

Di

OoooooQgg

oooooooooan

uogoboboooobbooobboooobbooobbooooboboooobobooOoao
O
gogoobooooobobooooboboooobboooboboooobobogoao
uggao

O 0OooQgoo

000000 Colour Index International, 3rd EditionD OO 0O 0O O O O
a oooooad

perse Red 170

Acid Yellow 90O

Acid Black 10

Basic Red 2200

Basic Red 760

Basic Yellow 570

Basic Brown 160

Acid Yellow 360

Acid Orange 70

Acid Red 330

Acid Red 350

Basic Brown 170

Acid Yellow 230

Acid Orange 240

Disperse Black 90

Ooooao

0’ 0o0ooo0oooDoooo)ooooooooDoooopoOooooDooOoan
0o0o0ooDoOo0o0oooODoOOo0o0oDoDoODO0oo0oooDoODOo0o0ooDoODoDOoOoooODoDOoOoooDoaOd
O
a

OoOoo0oOodgdao

O 0
a g
u U
O 0
g g
a g
S

oooooDooooao

O
OoO0o0o0DooooDoooDoooDooooao
Disperse Red 150
Solvent Violet 130
Acid Violet 430
Disperse Violet 10O
Disperse Violet 40

I B
O 0o Qg
O o0ood

|
|

Disperse Blue 10
Disperse Violet 80
Disperse Blue 30
Disperse Red 110
Acid Blue 620
Disperse Blue 70



oooao

Ooooooo0ooDooo4oD oo ooo oo ooDoooogooooaog

OoooooooooooooooogQgQg
OO0 o0Doo4-odU0oooDoo4Uogoooooggdg
Oooooooooooogoooao

Oo0Dooogogooooogogaog-
OoooooooooogooQgdg
OO0 oDoogogogooooogogg

OoooooQgooao

0

Basic Blue 220

Basic Green 10
Acid Blue 90
Basic Violet 30
Basic Violet 140
Basic Blue 70
Acid Violet 490
Basic Blue 260
Acid Blue 70

0ooo0o0Q0oO
OopOOOO
0000000
OOpOOODO

Disperse Violet 150
Basic Blue 990
goooooodoao
gooboboodoao
ooooDoDooood
goooooodoao
OoopgOoOOOOO0OaO
ooooDoDooood
O, 00000 ,vy O
ogoooao
gooboboodoao
Basic Blue 170
Basic Red 20
ggooono
ooooDoDooood

O Ooo0ooooaog
O Ooo0oooooo
O O0Oo0ooooaog
O 0oo0ooooao

(41) JP 2009-52017 A 2009.3.12

t
goobooooobbooooooooooooogado
goocoooOboobooooooao

gooooo

,0o0oooooooooobanb

goooao

goooooobbooooboboooonb

gooodoaooan

ooocooboOoooooooooboboboooooooboao

gooboobooooobboooobbooooobbooobobooooono
ocoooooooopoDoooooopoOO0oOobogoooooOooDO
,aooaoooodd
ooooOobobOo0ooooooo~ooooooobo*ocoboobbbOobooog
,O0ooooooodad

ugogooosoodogogoan
,00ooooooooao
gooobo ~obobood
gooooogao
oo ~oooooooao
gooooooboao

ugodgobbooooboooobbooooboboooooan

‘oogoooboogoooboogoobobooooboboooo,g

ooocooObOoOoO0oOoooooooobbbobooooooan
00O

uogobobooooobbooooobooooobbooooboobooooobbooado

OO0 oooodogoao

OooooooQgooao

Oo0oooodgogoao

Oooooooogodg

Ooooooogdg

Oooooooogodg

Ooooooogdg
O 0Ooo0ooo

O

,0oooooobobo.,pboo0gooboooobobooao
ugooooooobooo,coogbobboooobbooaa

, 0 o0oooooob ., bboo0oooboboooooboboo
goooooooooogo ,ogbobooooooboan

goocoobOobOoboooooooobbooooao
ooooobooboboooooooobooobobooogoo

O Ooogooao
O 0Ooo0ooo

ooocooboOoooooooooboboboooooooboao

10

20

30

40

50



e e e Y Iy
Oo0ooogoggoooo»®»™UiUooooodUoooooo4dUoooooUUoooDooooUUoooooogooooogogogoao

v e Y Iy
e s e R e e ) e ) e e e s e s Y Y Y
e ey I
e s e e e R e ) e ) e e s e s Y Y

Oooo0oooQgdg
Oooooogogdg

Ooooooogogooaoo
Ooooogogoao
Ooooooogogogoao
OooOoogogoao
Ooooooogogooao
Ooooogogoao
O 0Oooo
O Oooo
O O0ooo
O Oooo
O 0Oooo
O Oooo
O 0ooo
O Oooo
O 0Ooo
O Oooo
O 0O oo
O Oooo
O 0O oo
O Oooo
O 0Oooo
O Oooo
OO oo
O Oooo
O 0Oooo

O Ooooo
O OoOooo
O Ooooo
O Oooo
O O0ooo
O Oooo
O 0Oooo

O
O
O
O
O
O
O

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

O

O 0Oooo
O 0Ooooo
O Ooogoao
O 0Ooo0ooo
O Ooogoao

O

gooooao
goooood
gooooad
oooooao
goooood

oo ooooogogogoo

OoooooogQgog-
Oooooggdg
OooooogdgQg
OOooOo©wooggdg
OooooogodgaQ
Oooooggdg
Oooo0ooogoQgQd

O O
O O
O O
O O
O O
[ |
O O

O Oooo

O

O
O
O
O
O
O
O
O
O
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

O Oooo

O

O O0ooo

O

O Oooo

O

O 0Oooo

O

(42)

O Oooo

O

,0o0oooooao
0o0,00000
oooooOo,O00
,0000000000000
oooooao,o
,00O0O0OB O

O 0Oooo

O

O Oo0ogooo
O O0Oo0oooo
O Oogooao

O Oooo

O

O 0ooo

O

O Oooo

O

O 0ooo

O

00
00
00
00
0B
00

O Oooo

O

O o0ood

O

O

O Oooo

O

JP 2009-52017 A

O 0O oo

O
O

O

O Oooo

O

2009.3.12

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

O O oo
O Oooo
O Oooo
O Oooo
O Oooo
O O0ooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo

O
O
O
O
O
O
O
O
O
O

gooooooboao

googoboooooboboooobooobo,oo0boboooooban
ugobooooo,goobood
ooobboOoooooo,ood
gooooboooobboogao
,Jo0ooopoooooooao
ooooObODbOO0OO0o0oooooan
gogoobooooobbooogao

gboobooboooobboooobobooooboooobboooao
oobooooooooOoooobobooooooopOOOO
gooooooboboooobobooooboboooobbooo

Oooooggdg

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
OJ
O

OoooooogodgQd

Ooooooggdg

OoooooogodgQd

Oooo©wogodgodg
I |

OoooooggQg

O

I sy |

OoooooggQg

O

O0Oo0Oo0ooao

OoOoooood
O0Ooo0oo0oood
OoOoooood
O 0O0o0oooogod

O

O 0Oo0oooo

O
O
P
O
O
O
O

B
O
O
O
O
B
O

gooboooooboboboooooobooooobbooooboboo,cooooan

yuooooodoagao

O OooOoooaog
O Ooo0oooao
O Ooo0oooaog
O Ooo0oooao
O Oooooaog
O 0Ooo0oooao
O Ooo0oooaog
O0Ooo0oo0ooao
O Oooooao
O 0Ooo0oo0ooao

OJ
O
™
O
O
O
O
O
O
O

10

20

30

40

50



OOoooooaog

O

[ ey e ) o

(43)

JP 2009-52017 A 2009.3.12

0oobDoO0o0ob0oDbDbDOeceB 1026 9780 0GB 1 153 19600 0 00 DODOO0OO
,2Jooouooboboouooobboouoboboooooboooobooooobaob
oo, J0oo0oooocobbbob0ooo0ooooobbboboooooooonn

ooobODbDoOO00oDo0oooobobobODbO0oO0oDO0oo0ooo0oO0ODn0OERR 280130800000

ooooooooao
ooooobooooo

goooo.,pbooocoooooooobooogooboooobo,goboboboo0ooobboooao
ocooooooboo ,0ocooopOobOO0oOoOoOob0b0OoOO0oOoDbDOobObDOob0OoDOoDbODOoOoO
ooooooobooooobooobOooboboooboopO0OO0ODbDO0ODODDODOODODODODODDOO
gogoooboooooboboogooboooobbooobboooobobnn
gooboand
ocoooooobooooobooobooboobobooobooDbDOo ,0Ob0b0OoppO0OODbDOO
gooooo ,00o000"0ooobooogooboo0 ., 000 o0boboooobbooo
*ooocopoOOoooOoooooooo 00000 DODODODDOO0DODODODODOO
oooo,.0o"00oooooooboboboboooooooobbboooooo,orTobao
gooooogoooboogo ,o"bogbobooo0oobooooboboooobDbooao
o, 0o"ococooooogooboooobobooooboooobooooob,oToo
gogoooo,obocogogo~gobobodoocooboooooboboooobobooaao
g, 000000, 0oooooobbboboooo,0o0ooooocoobbbobood
od gooooooboao
g U
o0 goooooobobobooooooooobbobooooooooobobbooooo
od gooboboooobobooooooboooboboooobbooobbooooobonon
ad gboboboooobbooooooooooboooooobboooooboooooan
OO gooooooboobobooooooooobbobooooooooobobboboooao
0O oobooooooooOooooobobooboooobOoobOOooooobooDoDopO
g gboboboooobobooooooboooooobooooobbooooobboooooan
g gbboboboooobbooooobooboad
o0 0
od gooboooobobooooobooooboboooobbooobbooooban
g gbobooooobbooooobooooobobooooobboooobboooooan
00 oooocobOboobooooooooobobbooooooan
od g
g gboboboooobbooooooooooobooooobboooooboboooooan
ud U
0O 0
od g
ud
o0
g
g
OO
gd
O

e s e e s e e R Y >
OoooOoooooooooooooooooooboo0ooOgoao

0

g

t
oooooobooo,.0bbb00ooooboao
gooboooob ., 0bboo0oooboboogao
a g, 0gooooooobbooooboboooano
,doouoobooooboboouobboooooao
ooooobobooooooooooboooo,obbao
gooooooob ., 0obbooobbooooan
goobo.,0booocoboboboocoobboooooan
goocooobOboboboooooooooboboooo
goooboooooboboo,co0ooboboogao
gooobooooo,0goooooobooboogao
oooooboooooooooooooooao,o

OoOooo0ogongo-.
Ooo0oo0oo0oooano

O
g
g
u
O
g
g
O

Oooooodgoooao
OoooooooQgooo
O oo ooogogog

OoooooOooQgoano
Ooooogogao

goooooooban
,aooooooaaoad
goooooboooaod
gooooooban
goooooooan
ooobo.,goooooao

,0oooooooog,d
,0oooooooodg ,od
ooooObOOoOO0oO0oDoooooan
ocooOobO,.0coco0b0b0O0O0O0ooo ,0o0o0o0o0ooooobbboooooooooboao
,0oooooooooogooboooobobooooobooooboobooooboobo ., b0boboo
uogobboooooobooooobbooooobooooobbooo4ooboboooooboOoao
ooooOO0O ., 00000000000 OCOODDODOO0OO0OO0OO0OO0OOOODODODDOOOOO

10

20

30

40

50



OoOoo0oooo

(44) JP 2009-52017 A 2009.3.12

oooooboooooooo,pooobooobbbooooooboobobooboooo
,Jodoooooooobobooooooocoobboboooo,0b0o0o0oo0oooao
ooooboboooooooobo,pooooobboooooooobboobooo
ooobDbooooo

00

Oo0oO0OD0OD0OO0000O0O0O0O0ODO0¢0O000DE 23593990 JP 88-1695710 JP 05-631240 EP

Ooo0oo0ogao
O 0oo0oo0oo
I B

Ov703750 0 0 00 O0OOWO 9e6/i5vyes50 00D oo poOoOoOoooooo,0,0,oooobDaO

gooooooooboooooobooobo,o,ooobboocoobboooobboooooan

oo, 0,0o0o0o0o0o0o0oooooobOo,0cO0b0b0O00O0000,0000o0ooooobooao

goooo ,0,0b0bo0o0g0ooboo0ogobobobooooboboooobbooobobooooobao

goobooooobobooooobooooobbooa

gooodadad

OD0DO00OD0DO0O0OO0O0ODODODOODODE 38438920 O DE 41339570 0 O O O O O O WO 94708

9690 WO 94/089700 FR-A-2 733 7490 O ODE 195 43 9880 0 00 0D0O0O0ODOooOooaoOo,
gcooooooooooobooooooo ,0oboboooooobDogpOOob0O0DOoDODOOO
ooooooo,0b0o0o0o0o0oo0ooooboobbO ., 00000000000 O00O0an
goooooooo,0ooooooobob ., obboo00oboboo0ogogobobo,bbo0ooobab
gogoobooooooooooooboooo ,ogbobooooobbooooobbooooDbaon
oooobOoboOo0oDoooo ., 0oo0oooocobbboboooooooobbbooooooao

e e e e vy e |

goocoooboboooooooooobbo,ocb0bbb0b0ooooooboobbboboooo

gooooooooboobo ., oboooooboboogooboboooobobbooooobbooooban
oc.,.00000o0bogoboopO0O0DbDO0OO0DODO0OOO0O0DDODOODOODODOOODOD ,ODOO
ocooobobooooooooobbbotoooogo ,0ooooooobbbooooooao-
goooboboooooobooogoooboo,bo0o0g0oboboo0ooobobbooobbooobab
unoooooo ,ooooooocooobooocooboocoobobbooooobooooonb,o
oooobOobooOoo0ooooooobooboboboooooooobbbOooooo ., 00o0o0ooo0oaon
gooooooooobooogooboboooobooobobooobobbooobnoD
oo, goobobooogooooooob,go,0g0bobooooobboooobbooooban

gogooooouobbooooobo,bboooooboooobobboooouobooooboao

oooooo,.oooooooo0oooOpOoOOO0obOO0OO0ODODO0OODDOODDODOODODODODODOO
gooboboooobobooooboooobDbo

gogooand
oooobObOO0OO0oDo0oooooooOobObbOooooooocobobbbobooooooooobooao
gogoooooooooogooboooobooobbooooboboooobDbooo
gooooad

ooooaon
goooboooooboooooboboooobooobbooooboboooobbooo
goooobooooobooooobooooobooooboboooobobooooboboooao
uogoboboooooooooobobooooobooobobooooboooobbooodo
oooobODbOO0o0Do0ooooooobobbOooDooooooobDboboO0oan

goooano

uoooooo,0coocooooocoobobooco ., 0obobooocoobobooooboboooao
ocoooooo ,0co0o0co0oo0o0ooDbDOoobobOoobo,000bD0DbDbODO0ob0OOpOOODDOO
ooooboobOoOooooooobobobooooopUOoOoOobODbDDbOoOoDOoOooooooDbDOoO
ooooooo ,oo0ooooooobobooo,0c0oboboo,bb00o0oobboooobaon
oooobOobOOoO0oDoooooooOobobbooooooocoobbbobooooooboooobooao
oooopooOOoooOoboO0ooobOO0oOoDbOO0 , 0000000 DO0ODO0DODO0OO0D00eOOO
gooobooooobooooooboooooboooobobooooobobooooboboooao
gogobooboooooooooobobooooobodouo-oobobbooobbooooDbaon
ooooboboboooooooooooboo,co0bbb0oo0ooo,0o0o0o0oo0oooooobooao

10

30

40

50



e e e Y Iy

Oooocooooooooooogoo
OooocoooooooooooOoooOo
Ooo0ooooooooooogooogoo

Iy ) Iy
OoooOooooooooooOooooooooooooooooogooa.o
e R e e e e e e e B [ o~ A o

Ooooooooooooo0oooooQgoooo

OO0 ooDooggooao

OoOoo0ooood
OOooooogod
OoOoo0ooood
OOooooogod
OoOoo0oood
OOoo0oooogod
OoOoo0oood
OOoo0oooogod
OoOoo0oood
OOoo0oooogod
OoOoo0oood
OOoo0oooogod
OoOoo0ooood
OOoo0ooood
Oo0Ooo0oood
OOoooood
Oo0Ooo0Ooood
OoOoooood
O0Ooo0Ooood
OOoooood
O0Ooo0oooogod
OoOoooood
O0Oooooogod
OOoooood
OOooooogod
OoOoo0ooood
O0Ooo0oooogod
OoOoo0oood
OOoo0oooogod
OoOoo0oood
OOooooogod
OoOoo0oood
OOoo0oooogod
OoOoo0oood

Oooooogogoao

Ooo0ooooooooooogooQgodg
OO0 oo ooogogoooooogdg

Oo0oooogogdooDoogogUoooooooggog

Ooo0oooQodg
OoOoo0oooogdg
Ooo0o0o0oooOodg
OoOoo0ooogogdg
Ooo0oo0oooQodg
OoOoo0oooogdg
O O0Oo0ooo

O
O

O
O

O Ooo0ooo

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

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

O
O
O
O

O
O
O
O

O Oooo
O Oooo
O Oooo
O Oooo

O
O
O
O

o8B O 0O

O

O Ooooo
O OooOooo
O 0Ooo0ooao
O OooOooo
O 0Ooo0ooao
O OooOooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooOoao
O Ooooo
O 0Oo0ooOoo
O Ooooo
O 0Oo0ooo
O OooOooo
O 0Oo0ooOoo
O Ooo0ooo
OO oO0ooog
O Ooooo
OO oO0ooo
O Ooooo
O OoO0ooog
O Ooooo
O OooOooo
O Ooo0ooo
O OooOooo

O
O
O
O
O
O
]
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O O

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

OoOoo0ooogdg
OooO0Oo0ooodg
O O0OoooQ

O O

Ooo0oo0ooood
Oo0oo0oooogdg
OooOoo0oooOodg
OoOoooooQgdg
OooO0oo0oooodg
OooOooooogdg
OooO0Oo0oooOodg
OoOoo0ooooQgdg
OooO0Oo0ooooadg
OoOo0o0ooooQgdg
OO0oo0oooogd
Oo0o0o0oooQgodg
OO0Oo0oooogd
Oo0o0oooQgodg
OO0o0o0ooogoogd
OooOooooodg
OO0o0o0ooogogdg
Ooo0Oo0ooOodg
OoOoo0oooogdg
OooOoo0oooodg
OoOoo0oooogdg
Ooo0Oo0ooodg
OoOoo0oooogdg
Ooo0o0oooOodg

(45)

JP 2009-52017 A 2009.3.12

,ooogooooooooooobodo,od
goocoooobooooooooooooao

goao

O

O

O

gogdg

O

O

O

t
u

U
U

goooano

O

0

O

0

O

O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo

O
O

O

10

20

30

40

50



OO ooo

I e ey e e s [y

(46) JP 2009-52017
gooooobobobobobobobobobuobuobobobobob
gooboooobobooooboboouoboboooobobooooboooono
goooboooooobooooboboooobooooobobooooboboooonob
googoao
ogooano
Ra\ /Rb

N W-N
e hS
Rc d(II)
ooobobooooooooobb, 00,000 OoODbODbOO0Ob0OO0OO0O0Oo0Onn
ooobb, 00000000, 000000000000000000
g, obobooouobob 00,0000 bobboooobbogado
goooano
gooobobobobobobobUobUobUobUobUobUobuobuoboob
goooboobobobobobobobobobobobobobobonb
od
gooboo
goooboobobobobobobobobUobUobuobobobuobob
ooooan
gooobooooooboooobobooooboooobobooooboooonob
goobobobuobuobuobobuobobuobono
godgoad
gooobooooooboooobobooooboooobobooooboooonob
goooboobobobobobob0obUobUobUobUobUobuobuoboob
gogoad
goooan
gooooobobobobobobobobo0obob0obUobUobUobUobuobobono
g o
godgoad
gooboooobboooobbooooboooobao
googboao
ugoooboobobobobobobobobobobobobobobonb
gooobooooooboooobobooooboooobobooooboooonob
googoad
goobooooobooooboouooboooobobooooboooono
gooobooooooboooobobooooboooobobooooboooonob
goooboobobobobobobobUobuUobuobuobUobobuobonb
goooboobobobobobobobobobobobobobobonb
gooobooooooboooobobooooboooobobooooboooonob
goobobobobobobobobobUobUobUobUobuobobobonb
goooboobobobobobobobobobobobobobobonb
ooonond
goooboobobobobobobo0obU0obU0obUobUobUobUobuobuoboo
gboboobobobobobo
gogoad
gooobooooooboooobobooooboooobobooooboooonob
gooobobobobobobobUobUobUobUobUobUobuobuoboob

OoOoooood
OOoo0ooood
OoOoo0ooood
O0Ooo0ooood

2009.3.12

oooao
oooao
gooao

O 0Ooo0oo0ooao

10

20

30

40

50



OooDoooooooooooooogogooao

Oooooooooooaog

Oooo0oo0oogoood

OooOoooooooooooooogoooogao

(47)

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

O

O

Ooo0ooao
Oo0o00oo0oo0oo0ooobo0oooooooboooooonoandnd
000000 o0ooob0o0oo0oo0oooooboooooaodnd
goooooooooooooooooooooonoao
goooooooooooooooooooooooao
Oo0oooooa
Ooo0ooao
goooooooooooooooooooooooao
000000 ooobo0ooooooobooooooaodnnd
goooooooooooooooooooooooao
OooooooooonOoodd
Ooooao
0000000 oob0o0oo0oo0ooooobooooooandnd
O
0ooao
O00oao
oo
0[5]0 000 1-(6-{3-[4-(IH-0 00 0 00 -1-0 0 10
1-0030000)-1-{E)-[000@DO00)I 000
O0o0ao
Oo0oao
N i K= OH, H20 . P“ILN B oy
[y : . [;j/ i —
Mo AT 1 as nows

Compound 1 Compound 2 Compound 2

O
O
O

Br
EN =N
E*H’Ws,-af HO N 2

1 EtOM or MaCN
Campound 4 reflux, G h

“Hy M

ooobobDi100o2000000000
oooao
O

Compound 5

JP 2009-52017 A 2009.3.12

O Oooo
O O0ooo

O O
O O
O O
O O
O O
O O
[ |
O O
[ |
O O
O O
O O

0]-1H-0 0000 O -3-0
000} OoOoOoOOoOOOO

Br
H'W.JBY

5

Compound 4

samiD OO d4.7midOmmoDNO1-0 00 -1-0000000O00M0CO0O0O0O0oooDOooaOo
cooooooOoooOooo2somiDOCO0OCOOoODDOOOOOOODODODODO
omlDDO0O0DOO006.8g4OMmoNI4-0 000000000 OO0O[2]00000
ooooooooobobOooobboooobobooobbbooobobooobDboo
oooooOoboooooooboos3sywooooobobooboooooooooboobooooo

oooao

goooooooboboogooboboogoboboboosxoogbobbooobobooooobao
ocooo[@EUoooobi1o3gd00opooooooooon

aggoano

10

20

30

40

50



(48) JP 2009-52017 A 2009.3.12

ONMRO OOODODDODOODOODODOOODODDODODODOCODEBIDOOO

ooocooao

ogoao
OoOO0o000oo0oopDUoooDOooU0ooDoooDOoOo2somMIDOO0DOOCODOODOOOo.590
coo@EocoooobiomiC1,6-000000C0O00O0O8OUODOOOOO4.50000000
ooocooboboooooooobbboboooooooobbbooooooooooboao
gooooao
goobobooooobooooobooobobobooobbooooboboooobobooooonan
OoOO00@Muoooobo7y7sg0 0000 DODODODODOOOD

goooogao

ONMRO OOODODDODODODOODODOOODODDODODOCODMIODOOO

gooodadad

ogoo

coomiC OO O0OO0ODODODODOOOODOI414.59,9mmo)0 1790 1,4-00 (-0 0 DO O

Oo)IODO@ommoDD 0O0ODCOODODODCOODODOCOODODDOCOOODOOO2s0mIC 00000
0000000000 0700000000000000000000O0000O0000
000000000000 000O0000O00D0D0OO0O0O0O0OO0O0O0DO0O0O02.590000[5
Joo0oO

0Dooooo

ONVRO OO OOOO0OOOO0ODOOOODOCOOOOCOOOO[5]0000

ooooo
O0O0O0O000([9]00001-(6-{3-[4-(AH-0 000 00-1-00)000]-1H-000
00-3-000-1-0030000)-2-{E)-[000(@O000)I0000]0003IO0
00000000000

0o00O

= / MEOH HZO r/\,/\/\fBT m] /@
Lot O (2 e
N iy 0°CatAT,3h N

H NH, K} cat., 80°C, 5 days

OO ooo

Br

Compound 6 Compound 1 Compound 7 Compound &

Yo S
N+‘ /N“I\l,l 2Br

Br- -

iyﬁ\ﬁvN¢N

N
MeCN, reflux, 4h (\j}

Cormpound &

]
G

Compound 9

goboboodoe0oobDbOOO
goooaao
ooo

10

20

30

40

50



(49) JP 2009-52017 A 2009.3.12

OsmiDOO0O4.7ml@Ommo)0 1-0 00 -1-000000C0C00[1]0000000000
000000000000 00O02s0mMIDO 0000000000000 O000C0O0O040mi0
0000000000 06.8g(Mommo)02-00000000000000([6]00000
000000000000 000D0O00O0OD030000000000000000000
000000000000 000O000O0O0O0O00D0O0O0O03000000000000
00O0000013.3g0000([7]0 00000

0Doo0O00oOo

ONVRO 0ODOOODOOOOODOOOODOCOOOOCOOOO[7]0000

0Dooooo

000

000000000000 000O0000O00O00O02s0mMID 000000000000
OKI6OMg)D D OO O O20mI01,6-0 0000000000 005.22g(20mmol)I 000 [

7]0800050000000000000000000000000O0000O00000GO
000000000000 000O0000D00D0OD0O0O0OOO0DNOD0OO0ONOoOoOoOoao
00000000000 O0000O00000.80000([8]0 00000

ooooo

NVROOOOODODODOOODOODOOOODOOOOODOOOODO[8]0O00O

ooooo

00

20mMI0 0 0000000000000 O0[8](1.69,3.2mmol)d 6g0 1,4-0 0 (1-0 00 O
O)D OO0 @mo)IODDDODC0OODDOD0DODODODODONODODOODODODOo20mIO0O0O000
000000000040 000000000000000000000000000
0000000000000 0000000000000000 (MeOH/CH,CI1,=1/1000
1/10)0 1.2g0 0 00 [9]0 O O O

ooooo

NVROOOODODODODOOODOODODOOOODOOOOOOODO[O0O00O

ooooo
O0O0O0O000([13]00001-(6-{3-[4-(IH-000000-1-00)000]-1H-000
00-3-000-1-003000)2-{E)-[000(@O000)I0000]0003}O
00000000000

Ooooooooooooogoooao

10

20

30



(50) JP 2009-52017 A 2009.3.12

ooooao
| ey
x , : BB =N" N—l\k
O O AT
N NH,  EtoH, AcOHcat. =N N-N AcOET
© 80° C, 12h A reflux, 15
Br
Compound 10 Compound 1 Compound 11 Compound 12
: 4
@\/N @ f o o
) B I @’\’\«ij N 280 N
. _N
MeCN / EtOH 2 @
70°C,12h
Br : [ I}
N
Compound 12 Compound 13
gbobobobioocooooooadg
Ooo0oooano
ooaod
g2omiD 00 O00O0O00O1.0/gCommo)d2-0 00 000000O00O00O0D0ODOO[10]0 1.229(1
Ommol)O 1-000-1-00000000D0 MO O0OO000ODDOOODDODDODOOODODDOOOg
gooooz2somiDO0000O0OO00DO0DO3O0D00O0DO0DOoDOOos8onoDl120000000
goooon
oooobODbOO0O0D0oOooooobODbObOO0oO0oOoooOooNaHCO;0 00 000pH8O O O0OODO
000000 oooo3mooooooooooDooDooDooDooooooooooaodan
0o0o0ooDoo0o0oooDoDoo2g0000[[11oooadag
ooooon
ONMROODODDODOODODDDODODODODDDODOODDDODOOOI oo oao
oooooan
ood
000000000000 0D0DD0O0O0O0DDODDoODOoOOooOoDz:omMIOOO0O00DO0OOOOD1smIO
OoooDD0OO0O2.1gommol)D OO O [11]0 24_4g(lo0mmo)O 1,6-0 0 0 OO OO O O 80
I Y A A N 0 O I R B e W A B e N N N NN NN NN NN NN NN RN R
I R A I A W A W A B A W A A W N R N IR N
I A A 4 I A At 610 1 I e W/ 4 X0
dodooo[[Q2ocooo0oooooooooooooodd
ooooon
ONMROODODDODOODODDDODODODODDDODOODDDOOOI 2o ogoao
Ooo0oooan
ooaod
gz2omiOD 000000 OOSmMIDO0DDOO0OODDODOOODDOOODODOOOOOII2]1(1-59
,2.7mmol)0 5.1g0 1,4-0 0 (A-OC 000D OHYODODO @mmoDO D0 ODODOOOOOOO
odooooooooozsomiDO00D0O0O0OO0O0ODOv7oO000D0ODOO120000000000
I R A A B A W e A W N N I N R N
O0OO0O0O0O0000D0DO (eOH/CH,CI,=1/71000 O 1/710)0 1.1g0 O 0 O [13]0 0 0 O

10

20

30

50



(51) JP 2009-52017 A 2009.3.12

0Doo0o00oo
ONVRO OODOOODOCOODODOOOOOOOOOOOOO[3]0000

0DoO0o00oo

00000000 [17]0 000 1-(6-{3-[4-(1H-0 00000 -1-00)000 J-1H-00 O
00O0-3-000-1-003}000)4-{E)-[00O0@O00O0)I00O00]0003O0
DoO00O0OO0O0O0O0oO0d

000

od

N/
W A
O N° Brao~o~—g, N

\ ! -
N+ .N—O EtOH. AcCH N (Seq) @ Br
| N AN 0°C then 65°C = Toluene, 80°C N
L . 4.5 hours
N
Compeund 14 Compound 1 Compound 15 compound 16

Br

\

>
N
]
'-.N+

23r
- MeCN, 70°C, 12h N
Br A .
N
Br N
W
compound 16 Compound 17

ggbbobodooboooagooan

gooocooao

gogao

D10 00ON-O00D0O0C0CDOO0DO0O0D00(8.76g;0.4800mol0 000 IPHDOODOODODOO

O

Oo0oDooooooooooogdg

OoOoo0oogogaDo
[ I o [y

0

Oooo0oogoood

oo
OO0
00O
130

ocooooooOoooosomiO000oODOO0oOoODOO0O1.5mMIOD0O0DO
gogoobobboooobbooobbooob1lmob4-000DDOO
(51.5g;0.4808mol0 0 00 [M4PDOO0O0D0OO0DOOCOODODOODODODO

O
O
0
oes00D0O00O0O0DOODODOOD0OOO)ND

O

000-0(@/3)0000000000000000000000000
000000000000 00000000000000000000
083.990 000 [15]0 00O

OoooooQgogoao
O oD oooogogog
oo ooooQgogoo
OO oOgoo

O OO

O O

O

NMROODOOOOODOODODOCOCODOOODODOOOO[Bs0000

oooao

0 [15](80.1g,0.379mo)0 0 00 000000000000 OO3I0000000
25omID 0 0000000000000 O800O0O0O07omIDOOOO0O01,6-0
DO0O0O0@.94mol)0 000100 000000000000000000000A4.5
0000000000000 000O00000

10

20

30

40

50



gaddg

Oooo0ogoood
O O0Oo0o0oa.

oggoao

ooooaon
OO0

oo oooooogoQgog

(52)

JP 2009-52017 A 2009.3.12

OoooOOoooboOozoomiDODOOCODOOODODODOO10OMIDOOOODODOODODOGO
oo0oooO0oooonooooooboDoobooobobO0ooODO0ooDbDOooboDbODOooO0ooOoDbOan
ooooboooooooboobobooooooooooDbbooooooboobooboDb oo
somlDOOODOOOO0ODOODODOOOODOOO0OODODODODDODOOODOODODODDODODO
O000OD0O0ODOO0OO0OO0ODO0ODb0O00Do9. 1900006000000

NMROOOOOODODOODOCOCDODOOODODOOOO[elooODO

OsomID 00 0000000000000 O([16](1.6g,3mmol)d 5.7g0 1,4-0 0 (1-0 O

00O0O0)IO0O0@mmol)D 0000000000000 0O0O000O0O00250mi000 0
000000O00000001200000000000000000000000000
0000000000000 000000000000000000000 (MeOH/CH,CL,,
=1/1000 O 1/10)0 1.05g0 0 0 O [17]0 00 O

gooocooao

ONMROOODOOODDODDOOOODOOODODDDOODOOMQnMI7ACODOO

gooooaag

00000000 [21]00003-(6-{3-[4-(H-000000-1-00)000 J-1H-0 0 O
000-3-000-1-003}000)-1-000-2-{B)-[000(@O000)000O0]0
O00}1H-000000-3-00000000000

Oo00o0o0oao
/ N J
N -
N/ o} ; [EtOH, AcOH cat. ,Nf ,N_N, Br BT [ \
[:k_< + <:>"N | »— N
N H NH, 80C,5h N 80C.5h o
Br
Compound 18 Compound 1 Compound 19 Compound 20
/ /
Nes -
f ! 3 NN
N~ Y
[N+ y &N\/\/\Nﬁ EN+
N .
: 3
Br MeCN, reflux, 6 h 2
¥ N~y
Compound 20 Compound 21

gooboboooisoooooooan
gooooaad
ooao

OsomiID 00 O000002.29(0mmoN01-000-2-000000000000000C0
18]0 2.44g(20mmo)0 1-0 00 -1-0 0000000010 0000000000000
0000000000 O020mMID00DO0C0O000C0O0300000000080000000O
0D500000000000000000000000000000000000000

000000000000 00040000([19]0000

10

30

40

50



(53) JP 2009-52017 A 2009.3.12

ooooonoD
ONMRO OOOODOOCODODODODOOODODOODOOOMOuOoDOO
goooooao

000
0000000000000 000000000O00250mI000000000CDO 1.1g(5m
mol)J O O O [19]0 12mI(80mmol)0 1,6-0 0 0 00 0O O D080 00000050000
0000000000000 0000000000O0000000D0D0O0o0o0o0OO0O0On
0000000000000 0000000C0O0O000000000000000000
02.1g0 000 [20]10 00O

OooooQooO0

ONMROOOOOOO0O0D0O0D0D0DO0ODOOOOOOOOO0O0([20]0000

OooooQooO

00O

O7omlIO0000000000000O0O[20](1.29,2.6mmol)0 590 1,4-0 0 (1-0 O O
000)DO0O0@emmo)D 0000000000000 00000000250mI0 0000
00000000000 060000000000000000000000O00000
0000000000000 00DO0O0O0O0O0O0O0O0O0000000D0D0O0O0O0O0OO0O0On

0000000000000 000000000000000000000 (MeOH/CHLCI,
=1/1000 0 1/20)0 1.02g0 O 0 O [21]0 00 O

O0oo0O0O0O

ONMROOOOOOODD0D0O0D0DODDOOOOOCOOOODO0[21]0000

OooooQooO

000000 D0DO0[25]00003-(6-{3-[4-(H-000000-1-00)000 J-1H-0 0 O
000-3-000-1-003}000)-1-000-2-{E)-[000QOO00)C0O0O00]
003}-1H-3,1-000000000-3-00000000000

ooooo

! /
/ / / @N‘-—J’N-N
N O / EtOH N NN BB @
g O, o by oo
N H NH, 60C,18h N 100 G, 5h

Br

Br

Compound 22 Compound 1 Compound 23 Compound 24
! /
[ ’ i
- N, NN
o CL o
+ o~ = N
N ~ @ LN—-\’\—N@-N 23['“
Br
MeCN, reflux, 24 h
Br éij+
Nesa~
Compound 24 Compound 25

gobobooo2z2200000000

gooodadad

ooo

gsomiD DD O0OO0OO0OZ2.4g(15mmo)01-0 00 -2-000000C0OD0ODO0O0O0O0OTI[22]0C1
8g(lsmmoH)O0 1-0 00 -1-00000O0O0COMQM@MIoCo0O0O0ooDOooboOooooooooDOo
OcoOooOoooO0o2somiDO0CO0O0O0O0OOCDeOOO0O0OOODO1BO0DOO00OOO0OOODO



OOoooooaog

(54) JP 2009-52017 A 2009.3.12

goooobooooobooooobooooobooooboboooobobooooboboooao
000000 D0OO000O0obO00oDbDOob0O0s.99g0 000230000

ooooao

NMROOOOOODODDODDODUOOODUOOODODDOODOOO[ER23]0b000

gooboand

oo
Oooo0DDDbOO0O0DO0oOooooobDDbOoOooooUooo2OMIDOO0ODDOOOOS3 9904

.7mmol)0 O O O [23]0 23m1(147mmo)0 1,6-0 0 0 0000001000 0000 OO 500

O
g
a
u
O
g
u
O
g
a
O
O
g
u
O

0000000 C0OO0D000000000000000OO000000000000000
0000000000000 000000000000000000790000 [24]0
00

00000

NVROOOODOODOODOODODOOOOOOODOOODO0O0O0O0O0([24]0000

00000

00

oomiID D 000000000000 OO [24](1.59,3mmol)0 5.7g0 1,4-0 0 (1-0 O O
0O0)OO0O0@mmeDI D0 0000000000000 O0O0ODO0O0O2somi0DO 000
0000000 C000024000000000000000000000000000
000000C0C0OO0D00000000000000C0O0000001.1g00 00 [25]0
0O

00000

NVRO DO DODOODDDODOOODODOCOOOOD0O0O0O0O0O0[25]0000

00000

NB:1,4-0 0 (-0 00 0O00)HYO0OOOOO

O

OOoo0ooood

O
O
O

oooOao

N NaOH, toluena, water, (nBu),N+Br- 2 —N
\ Br 1 y 1 N N
[N> + oSN o 2 /\/\/N"\Q

Reflux, 32 hours

2eq.

2omiC 00000 100mIO 0000 35.2g0 000000 (0.52mol)0 5490 1,4-0 0 O

000 (0.26mol)0 100g0 0 0000000 (2.5mo)05.15g0 0 0000000000
0000 (.016mo)0 0000000000000 COCOO0O0O000N0N0NDNDDSs32000
0000000000000 00000000000O0O0000020mI000000
0000000000000 000000000000048g0 0000000000
00000
00000

NVROOOOODODOOODOODOOOOOOOOOODOOOOOOOOOOOOO
ooooo
0000000 [27]100 O

10

20

30

40



goooano

(55) JP 2009-52017 A 2009.3.12

- O
A K
ZN Na
/ )
| “
\N+ \N+ Br_
Br DMPU
90°C, 8h
Br M. Br
x
~
Compound 16 Compound 27
oooooao

D10mIODMPUD 0 OO0 O OO0 O [16](29,3.7mmol)0 1-0 00000 O O O (0.7g,3.7mmo
HDOODOC0OO0DO0DO0OO0OO0O0OO0OO0OOOO0DOOOOOOO2s0mMIDOO0O0O0O00DO00OO900000
DpoooeoDO08IOIONOONONDODONONDOCOONONONOONONONOOONONDOOODONDOOOOOO
0000000000000 0000000000O0000D00NDOODONOooOoooooaO
000000000000 00O0O000O0O00O0O0O0002.5g0000 (2710000

ooocooao

ONMROOODOOODDODODOOODOOODODDDOODOOERZACODCO

gooooao

00000000 [28]00001-(6-{3-[4-(3-000-1H-000000-3-000 -1-00
YIOO]-1H-0O0O0O0OO0OD0-3-000-1-003}000)-4-{(E)-[0 00 O0O00)IO
000000 000000000000 04-0000000000000

Oo00o0o0oao
\I\IJ/CJ \Nﬂ]
N ﬁ =N
—0
N X
5 AN R

compound &

NN

o

compound 28

gooooao

0000000000000 000000C00Ssm0O0000000000GC0O0I[5](0.12
3g,0.2mol)0 000 p-000C0 000000 (0-1499,0.8mmol)0 1.5mI0 DMPUD O O O O
Oso 0000008001200 0000000000000000000000000¢0

10

30

40



0[28]0 00O
00000

gooboand

OoOoo0oooo

(56) JP 2009-52017 A 2009.3.12

oooDDbDbOO00DO0oo0ooooobDbobOb0oDooo20000000000000O0.09790 O

NMROOOOOODODDODODDUOODODUOOODODOODOOI[2800000O

000000020 0004-{E)-[000(@OO0D0)IO0000]000 }-1-{6-[3-(

4-{3-[3-(00000000)I000]-1H-000000-3-000-1-00 3000 )-1H-
000000-3-000-1-00]10000300000000000000000

ogoooao
\w;/@ \NQ
ZN 2N
= DMPU, 85°C, 48 h. =
s+ >s|/\/\01 -
N 2Br | Kl N 281
cl”
N N
L Lo
NH N.
N7 W\LN/% .
N
=/ M’\’\Si:
compound § compound 29 /
goooboao

000000000000 000000000s5mO000O0000O000O00O[5]€0.12
3g,0.2mmol)0 (3-0 000000 OO0D00)I OO0 (0.121g,0.8mmo)0 00000 O
000000 O0O001.5mIODMPUD 000009000000 0900480 000000
000000000000 0000000O000000000000000000000
000000000000 0000.081g0 000 [29]0 00 O

oooooao
ONMROODODDDODOOODDDOOODDDOOODDOOOI2o]0000
Oo00o0ooOoao
0o0dooDooooo[@B1uoooil-[6-(3-000-1H-ODOO0O0ODODO-3-000-1-00)0d
oooo]2{B-[000@uooo)ooooooooyyoooooooooooaoa-
ooooooooooooao
ooooao
=~ I
5N+- ey a Sy 8 N '
Br Br 3
DIPEA, CH,CN DMPU, 80°C, 9 h,
reflux, 3 h —@—ﬁ—~
Br N
N
$J
Compound 12 Campound 30 Compound 31
Ooo00o0ooOoao
ood

10

20

30

40

50



OoDo0o0oo0DooDoooDooao
79,5mmoD)0 0 000 O O (3.

(57) JP 2009-52017 A 2009.3.12

oopooooocOo2smiD00O0QCO0O0O0O0DOODI[21(2-2
40g,50mmo)0 O 30OmMID 0 0000 OO0O0O11.49g00000

ooobOobOo0oo0ooooooobobo3swoobboboooooooobbboooooono
000000 DO0oo0O0DOoo0ooDO0oo0DOo0O((THR/MeOHD 4:-1)0 2.0g0 O O O [30]0O
OoooO0oooOoooobooooOooosomIiDO0O0OoODOUO2mMICOO00COODOOOO
0000001200000 00000O0O00O0O0DODO0OODODODDODODOOODODODGO[S0]
goodobil.egu0ODOO0OO0OO0ODDOOO

goonoan

NVRO DO ODODOODDODODOODOOCOOOOD0O0O0O0O0O0([30]0000

00000

00

0000000000000 0000000SmMID 000000000000 [30](0.0
89g,0.2mmol)J 0 00 p-0 000000000 (0-1499,0.8mmol)0 1.5mi0 DMPUD O O O
DosOO0O0O0OD0O0s8IDOON0NODCOCOODNONDDNDNDNDNDNONDNOOOOOOOO
0000000000000 000000200000000000000000000
00000O0.061gd0 00O ([31]0000

OooooQoO

ONMRO OO OOO0D0O0O00000O0OO0OO0OOOCOOO0O0O0([B81]0000

000000

000000000820 0002-{(E)-[C0D0(@OO00)I0O000]00O0 }-1-(6-{3
-[3-(00000000)I000]-1H-000000-3-000-1-003¥ 000)J00
0D0O0DO0O00O00000000

OoooooogoQgoao

Oo0o0oao
|\/j\/ ’@
o SO
'\N+ P N\"[l I
Br- ~—~—~ DMPU, 95°C, 36 h. Br~
-+ ; —_—
/Ts ct "
N .
N < J c
Y !
N >
Compound 30 ,_,s\r‘ Compound 32
goooooano

0000000000000 00000000SmMIDO0O000000000O0O0 [30]¢0.0
88g,0.2mmol)0 (3-0 0000 OO )@ 0000 )I00 (0.121g,0.8mmol)0 0 0000 O
O0O0O0O00O01.5mMIODMPUO 00 0009000000090 03600000000
0000000000000 00000000000000000000000000
0000200000000 00000000([32]000000.074g00000000
000

00000

ONMROOOODODD0O0000O0O0O0OO0OOOCOOOO0O0O0([382]0000

000000

000000000 [B4]00001-000-3-[6-(3-000-1H-000000-3-000 -1
-00)D0O0O0-2-{B)-[000@O0D0)I0000]0003¥1H-3,1-0000000
00-3-00000000004-0000000000000

O Ooooo

10

20

30

40



goooano

(

58)

JP 2009-52017 A 2009.3.12

Br

Compound 2&

/ /
G, e
Br-

10 eq. DIPEA, D.1 eq. KT
MalN, reflux, 6 h

2- Dawex, RT, 24 h.

<

Compound 33

DMPU, 80°C, ¢ h.

o Ot 057

{ompound 14

Oooooao

Oooo
OooooDooooooo
03g,4mmol)0 0 0 O 0O O O
Oo0Do0oo0oDooooooo
OooooDooooooo
OoDOooo0Dooooooo
0O 0O 0O 34g0 DOWEXO O O O
240 0 0 00DO0o0OoOoo0oa0
OoDOooo0Dooooooo
O00O0D0)HOo

OoDoooo

O

ooDoooo

Oooo

O

OCoOooOoooOooz2somiO0000O00D0O0ODOODI[24]1C2.
(2.72g,40mmoDHO0 O 3OMID D0 O0O0D0OODOCOMMIOOOODO
Oo0O0o0oO0ooDOoDoOEermg,0.4ammo)D 0000030000
goomiO0D0O0oOOooOOOOO0OoDODOoooOOoooooooao
ooobObO0OO01.8go00boobObOO0OO0OO0OoooooooOOan
ooooDD3omOO0o0oooobDbooOooooooooboboao
oogobobooooobobobooooboooooboboooobbooodo
OCOoOO0O0O0O0ODODO0OD0ODODOO0OO0O0DOo.86g0 000 [83]000 (O

NMROOOOOOODOODOCOCODOOODODOODOOIE3DOOOn

Oo0oo0oooDOoooooO0oooDOoooOoosomID0O0DOO0ODODOOO0OODOIE33](.0

99g,0.2mmol)0 0 00 p-0 000 000000 (0-1499,0.8mmol)0 1.5mi0 DMPUD O O O
oosOOO0O0O0DODs8UIDOON0NONCOCOO0ONONDDNDNNDNDONONOOOOOOOO
0000000000000 000000200000000000000000000

0 0.065g0 O
goooooaon

00 [34]000 0

ONMRO OO ODODDODODUOODODODOODODDODODDOCOOEB40O0DOO

gooodaad

0000000008510 0001-000-2-{(E)-[000(@O0O0O0)I0000]000
}-3-(6-{3-[3-(0000D0D0O00)I0O00]-1H-000000-3-000-1-00300
0)-1H-3,1-000000000-3-00000000

goooano

Compound 33

R
D

+ >ﬁfm\//\o

CMPU, 95°C, 36 h.
R e e
Kl

cl

"

Compotind 36

10

20

30

40

50



(59) JP 2009-52017 A 2009.3.12

Dooo0QoO
0000000000000 00000000SmID0000000000O0DO0 [33]¢0.0
99g,0.2mmol)0 (3-0 0000 OO )@ 0000 )I00 (0.121g,0.8mmol)0 0 0000 O
0000000 1.5mIODMPU0 D DD D0DD0OO0OO0OO0O0OO900360 0000000000
0000000000000 000000000O0000000000000000 2
00000000000 0000([35]000000.087g0 00000000000
00000

NVRO 0D DODODDDODODOOOOCOOOOO0O0O0O0O0O0[3]0000

0000

O

00O

00000000 0000000000

00

oo oDooooooooo
O 0Oooooogod
O Ooo0oooo

O 0Ooooo

O

TAFAL (C8,/,C10:50/50) RV FAai N (2) 120¢g
6 0 %KWEK
& J— 200¢g
R)=FLrF)a—A (8EO) 400 60¢g
APV TFT A a— ) 40 g
S K 1000 g &T27%H

ooocooODbOO00a0pH9.s
oooao

kT rEe=r s (NHJAC 1) 54g
TUE=T (2 0%KEK) pH=9. 5¢75HEE
(#40ml)

fRL MK 1000ml &¥A5EH

goooogoobanpH?
agogoano

KH::PO 0. 026mo 11
Naz:PO. 0. 041mol /1
R8N 500ml &TAKM

gogao
uggao
HO9 .50
gogao
gogao
ooo
goo

0000000000 CGx 103mol/DO00 000000000 OpPH7ZOOODP
000000000000 000O0000O00009%00000000O00
00D0O0(D 0000001g000)I0D0000300000000000
000000000000 000O00000

OoOooo0oogoo
Ooo0oo0oo0ooono
OoOooo0ogoao

oooooObOO0oo0oogag

10

20

30

40



(60) JP 2009-52017 A 2009.3.12

0o0o0Oo
pH7Y pH9. 5
e -2y
@ A B £a i
/N\N NS
= N+\
MeSO,-
fb&#r 1 : Basic Yellow 87 10
(AZHOFEA)
k&#s5 Ba Ba
i Badk
R’ 35}
fe&t 9 HREE REA
REl R
-3 -3}
{f&¥1 3 e et 20
&1 7 gl A,
T HaM
Ba Ba
fb&%2 1 B, A
&% 2 5 i e
feem2 7 Ef RE
HEtE M
e, 3D
fb&42 8 B B 30
e M
e B
b2 9 B B
Bt S =R
B B4
&3 1 HE He
12&843 2 ARG HEE
k&4 3 4 HEMA HEA
k&#3 5 ) P 40
000000
0o0oo
0000000000000 OBasic Yellow 8700 0000000000000 000O
000000000 OCM 2002 MINOLTACO O O O )(1Hluminant D65)0 0 0 00 0 O O O
0o0ooO0O00
000000
0000000000000 00000
DDDDDDDDDDDDDDD
00" 0000000000000 00000000 50



Lol B R |

OO0Oo0oooo

Oo0ooOooooood

O
O
|
|
|

|

0Oooooo
s 0% ooo

(61)

oooao

JP 2009-52017 A 2009.3.12

P,o0o0%,o0%0co0o0®,o00,0%00%°"

ooo® g ooo" ,o000000000000000" 009 000
“,000 0000000007 00000000000000000000
O
00000
00000 0
000
pH c* DE*
&4 1 40. 25 30. 5
ka2 7 59 45. b6
=g/ 35. 6 26. 05
fea¥2 7 48. 4 35. 35
00000
00000 0000000000000 O0000D0O00000000000
00000 00000000000 O0O0aO0
00000
00000 0000000000000 0000000000000000
00000 00000000000 DO0O0O0OD0DOO0OO0ODO0OO
00000
0D0D000 0
000
LOEDY ¥/ —& (BOEKD%)
fbadn 1 20-30
a7 0-10

10

20

30



(62)

JP 2009-52017 A 2009.3.12

gooooooaoo

(1) Int.Cl.
OooOoO 233/64
ooOooO 235/14
OooooO 401/06
oooo  8/49
oooo o 5/10
oooo  8/22

(2006.01)
(2006.01)
(2006.01)
(2006.01)
(2006.01)
(2006.01)

(72000 0Ooooooodoo
ugboobobooooobobboooouoobobbooooobooboooooobobooogooon
gooooobooooooooooooo

OOO0O0((@O) 4C063 AA03 BBO3 CC25 DD12 DD14 EE10

ooOO OO 4C083 AB082 AB292 AB332 AB411 AC102 AC152 AC851 AC852 AC911 AC912

AD042 AD21 CC36 DDO6 EE26

gooo oo

OO0 OO 4HO57 AA02 BAO1 BAO9 CAO7 CB45 CB46 CCO2 DAO1 DA21

oo
0000 233/64
OD00O0 235/14
OD0O0O 401/06
gooo  8/49
ooog 5710
ooog  8/22

gooo
gaoo
oooo
gooo
agooo
oooo

gooooboooood
goooo
goooo
goooo
goooo
goooo
goooo



(63) JP 2009-52017 A 2009.3.12

gooooooanb

POLYCATIONIC MONOCEROMOPHORIC HYDRAZCNE COMZPOUNDS, DYE
COMPOSITIONS CONTAINING THEM AND DYEING PROCESS

The pregent application relates O polycaticnic
5  monochremophoric hydrazone compounds, and to compositions
for dyeing human keratin fibres containing such compcunds.
It also relates to a dyeing process invelving such a

compesiiion and alse te multicompartment devices.

10 Tt is known ©practice to dye keratin fibres, and in
particular human keratin fibres such as the hair, with dyc
compositions containing direct dyes. These compounds are
coloured and colouring melecules that have a certain
affinity for the fibres. It is, for example, known practics

15 to  use direct dyes of nitrckbenzens, anthraquincne,
nitrepyridine, 8Z0, xanthane, acridine, azire or

triarylnethans type or clse aromatic direct dyes compzising

a hydrazone function.

20  Unlike the colourings obtained using oxidation dye
precursors which develop the colour actually within the
fibre, by means of a condensation preocess in an =zalkaline
oxidizing medium, direct dyes do not penetrate deeply Into
the kera=in fibre, but remain located rather at the surface

25 or 1n the fikre cleose to the surface.

Thus, *~he colourings that result from the use of dirsct dyes
are temporary or seml-permanent colourings since the nature
of the interactions which bond the direct dyes fto the
30 keratin fibre, and their descrption from the surface and/or
from the core of the fibre, are responsible for their poor
relative fastness with respect to repeated shampocing, for
example. Moreover, these dye-~fibre interactions may cause
difficulties during use, in particular with regard to the
35 uptake of the dye in the Zfibre, which can result in
insufficiently homogensous colourings and/cr in changes ZIn

colouring.

Tt has been discovered that it is possible, surprisingly, to
40 increase the afifinity of cationic, moncchromophoric

hydrazeone dyes and also their fastness with respect to light
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or shampooing, even on sensitized hair, by substituting them

with one or more cationic groups.

These objectives and others are achicwved by means of the

5 present invention, the subject of which is therefore
polycationic, monochromophoric hydrazone compounds of
fellowing feormula (I), tautomeric Fforms therzof and alsc

addition salts thereof with an acid and solvates thereof:

N a d
|?|/ ‘\l-—Wr -z
R,lm
( 2) Rs Rﬁ An

10 cI)
in which:
Wy represents a hetercaromatic radical of Zollowing
formailae (1) to (89):
15
%\ - . . .
a . K ’ R .
An Jp— . ,\Ef “‘ J'\\d . N ey
L Moy 2 PN an PN
}\/N d - o An / . * ‘-&
Ryo” T N S s 0o A
3 R (R = An ®yo S Ryo jﬁf
(1) (2) {3) {4)
a a/‘ _-"xé ' a -
An . An . "
| [ €Y
Rap (Rop =M (Ryp ) (Ryp
N N N AN N An
) L e it
(5) (6} (7) (8}
where:
* the radical R; represents:
- & hydrogen;

20 - an optionally substituted C.-Cyy alkyl radical,
opticnally interrupted with onc or more hetercatoms
and/or with one or more groups comprising at leas:
one heteroatom, preferably chosen frem oxygen,
nitrogen, sulphur, CO, 30 and S0C;, or combinations

25 thereof; the alkyl radical comprising ne nitro,

nitrese, seroxo or diazo Zunction;
- an alkylcarbonyl radical (R-CO-} in which R

represgents a C,-C, alkyl radical;
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ar alkyisuiphonyl radical (RSO:;~) in which R
repressnzs a C.-C, alkyl radical;

ar  arylsulphonyl radical (R'S0,-) in which RT
repressnts  an  optionally substituted ovhenyl or
benzyl radical;

a (di)(alkyl)aminosulphonyl radical ((R),N-S0,-) in
which the R radicals irdependently represent a
hydrogsn or a C,-C; alkyl radiczl;

a {(di}{alky_l}aminocarbonyl radical ((R),N-CC! in
which the R radicals irdependently represent a
hydregen or a C;-C, alkyl radical;

a halogen atom preferably chosen frcm bkromine,

chlerine or fluorine;

oY)

nydroxyl group;

i

C1-Cy alkeoxy group;

ol

C-Cy (polylthydrozxyalkoxy group;

a hydroxycarbonvl group:

an alkexycarbonyl  group (RO-CQ-) ir  which R
represants a C;—C; alkyl radical:

an alxy_carbonvyloxy radical (RCO-0-) n which R
regresesnzs a C—-C. alkyl radical;

ar optionally substituted aryloxy group:

ar. NRsRy group in which Ry and Ry represent,
irdepandently of one another:

a hydrogen atom;

a C1~2; alkyl radical, optionally carrying at least
one hydrezyl or C.-C; alkoxy group, it Dbeing
possibls Zor said alkyl radicals to optionally
form, with the nitrogsn atom to which they are
attached, a saturated or unsaturated, o¢optiocnally
substituted, opzionally aromatic heterocycle
cortaining from 5 to 7 ring members, opticnally
comprising another hetercatom  which may be
identical to or different from nitrogen;

a phenyl radical; an aminophenyl radical; a 4-N,N-

diethylaminophenyl radical; a methoxyphenyl
radical;
an alkylcarbonylamine group (RCO-NR'-) in which the

R radical represents a C;-C; alxyl radical and the
R'" radical represents a hydrogen atom or a C,-C

alkyl radical;
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a urelde group (M(R),-CO-NR'-) in which the R and R'
radicals, independently of one ancther, represent a
hydregen atom or a C;-C, alkyl radical;

an  alkylthio greup (2-5-) in which the R group
represents a C;-C. alkyl radical;

an akalsulphonylaminb group (RS0,-NR'-) in which
the R' radical represents a hydrogen atom or a C1—Cy
alkyl radical, and the R radical represents a C,-C,
alkyl radical;

a Qyano group;

a triflucromethyl group (CFi);

radicals R; and R;, which may be identical or

different, represent, independently cf one another:

a nalogen atom;

an optionally substituted C,-C;; alkyl radical,
optionally interrupted with one or more hetercctoms
and/or with one or more groups comprisirg &t least
one hetercatcm preferably chosen from oxygen,
nizrogen, sulphur, CC, SO and S50,, or combinations
Lhereof; the alkyl =radical comprising no nitro,
nitrozo, peroso or diazo functions;

a hydroxyl radical;

a C—Cy alkoxy radical;

a C;—Cy (poly)hydroxzyalkoxy group;

a hydrdoxycarbonyl radical;

an a_kozycarbony® radical (RO-CO-) irn  which R
represents a C;-Cy alkyl radical;

an alkylcarbonyloxy radical (RCO-0) 1in which R
represents a C:-C, alkyl radical;

an optionally substituted arvlexy radical;

an optionally substituted arylaminoc radical;

an amino radical optionally substituted with ons or
two C-Cy alkyl radicals, which may be identical or
different, optionally carryving at least one
hydroxyl or C;—C; alkozy group, it keing possibls
for said alxyl radicals to optionally form, with
the nitrogen atom to which they are attached, a
saturated o¢r unsaturated, optiecnally sukstituted,
optiscnally aromatic heterocycle containing from 5

to 7 ring members, opticnally comprising another
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hetersatom which may be identical to or different
from anitrogen;

- ar alkxvlcarbonylamino radical (RCO-KR'-) in which
the R radical represents a C.-C. alkyl radical and
the 2R' radical zrepresents a hydrogen or a C1-Cy
alkyl radical;

- a (di) (alkyl)aminocarbonyl greup IR} -N-CO-) in
which the R radicals, independently of one another,
represent a hydrecgen or a C.-Cy slkyl radical;

- a3 ureido radical I[N{R),-CO-NR'-) in which the R
radicals, independently of one another, represent a
Cq=C, alkyl radical, and R' represenls a hydrogen ox
a ¢~ alkyl radical;

- a (d.){alkyl)aminesulphonyl radical ((X);N-80;-)} in
which the R radical represents a hvdrogen atom or a
C-—Cy alkyl radical;

- an alkylthio radical (R-s-} in which the R radical
represents & ;-Cy alkyl radical;

- an alkylsulphonylamino radical (R30,~NR'-} in which
the R radical represents a C;~-C, alkyl radical, and
the R' radical represents a hydrogen atom or a C1—Cy
alkyl radical:

- an alkylsulphcnyl radical (RSO,—] in which the R
radical represents a C.~Cy alkyl radical;

- a cysno radical (-CN};

a trifluoromethyl radical (CFi};

* Two adjacent radicals R, can form, with ons another and
with the carbon atcwrs to which they are attached, a
substituted or unsubstituted, aromatic or neonaromatic

(heterc)cyclic radical comprising 5 or & ring members:

* pone of the radicals Ry or Rs can form, with the nitrogen
atom to which it iz attached and with a radical R; located in
~he ortho—position with respect to the NR;Rg group, 2
substituted or unsubstituted, saturated or Tunsaturated

heterocycle comprising 5 or 6 ring members;

%+ The radicals R; and Eg can Zorm, with ths nitrogen atoem to
which they ars attached and each with a radical R, _ocated in

the ortho-position with respect to the NR:Ry groug, a
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subslkiluted or unsubstituted, saturated or unsaturated

heterocycle cecmprising 5 or 6 ring members;

* m is an integer between 0 and 4; when m is less than 4,
tke unsubstituted carbon atom{s) carries (carry) a hydrogen

atom;

* ¥, independently ol one ancther, rspresent(s)] N or CRy;

* o is an integer betwesn 0 and 2; wnen o is lssz than 2,
tha unsubstituted carbon atom(s) carries (carry) a nydrogen

atom;

* Tyo adjacert radicals R, can form, with one another and
witk the carbon atoms to which thesy are attached, a
substituted or unsubstituted aromatic ring comprising 6 ring

members;

* The radicals Ry, which may be identical or differencz,
represent:

- an coptionally substituted C.-C;; alkyl radical,
epticrally interrupted with one or more helteroatoms
and/er with one or mors groups comprising at least
one hetercatom, preferably chosen freom oxygen,
suiphur, €0, 30 and 80;, or combinaticons thereof;
<he alkyl radical comprising no nitre, nitroso,
peroxo or diarze function;

- & C1-C: trimethylsilylalkyl radical;

- an optionally substituted phenyl radical;

- an cptionally substituted benzyl radical:

* The radical Rs represents:

- a hydrogen;

- an aptionally substituted C.-Czx alkyl radical,
opticnally interrupted with onz or more hcterocatoms
and/or with one or more groups comprising at least
one hetercatom, preferably chosen from oxygen,
nitregen, sulphur, CO, SO and 33,, or combinations
thereof; the alkyl radical comprising no nitro,
nitreso, peroxe or diazo fanction;

- an opticnally substituted shenyl radical;
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- an optionally substituted benzyl radical;

- an alkylearbenyl radical (R-CC—) in which R
represents a C~C. alkyl radical;

- ar slkylsulphonyl radical (RSO, in which R
represznts a C:-Cy alkyl radical;

- an arylsulphonyl radical ({R'SQ0;~) in which R’
represents an optionally substituted phenyl or
berzyl radical;

- a (di){alkyl)amincsulphonyl radical ({(R] N-S0;-} in
which the R radicals 1ndependently repressn. a4
hydrogen or a C.—-C; alkyl radical;

- a (di)(alkvl)aminocarbonyl radical ({R),N-CO-) in
which the R radicals Independently represent a

hydrecgen or a C;-C, alkyl radical;

* Ry can forrm, with a radical BR; located in the ortho-
position with respect to ths NR: group zand with the nitrogen
atom substituted with R, a substituted or unsukstitoted,
saturated or udansaturated heterocycle comprising 5 or € ring

members;

* The radical Rg; represents:

- a hydrcgen atom;

- an optionally substituted C--C.z alkyl radical,
opticnally interrupted with cne or more heteroatoms
and/or with one or more groups comprising at least
one hetercatom, preferably chaosen Ifrom oxygen,
nitrogen, sulphur, CC, $C and 392;, or combinations
thereof; the alkyl radical comprising nc nitro,
nitroso, peroxec or diazo functilon;

- an amino radical optionally substituted with one or
two ,-C, alkyl radicals, which may be idertical or
different, optiorally carrying at leastl one
hydroxyl or C;—-Cp; alkoxy group, it being possible
for said alkyl radicals to optionally form, with
the nitrogen atom to which they are zttachead, an
opTionally substituted, saturated or unsaturated or
aromatic heterocycle comprising 5 or 6 ring
members, optionally comprising at least one other
hate~oatom which may be identical to or dilferent

from nitrogen;
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- an alkylcarbenylamine radical (RCO-NR'-) in which
the B radical respresents a C;-Cy alkyl radical and
the R' radical represents a hydrogen or a ©1-Cy
alkyl radical;

- a urelde radical (H{R);CO-NR'-} in which the R
radicals, independsntly of one another, represent a
C—C; alkyl radical, and R' represents a hydrogen or
a 0,-C, alkyl radical;

- an alkylsulphonylamino radical (RS0,-NR'-} in which
the E radical represesnts a 2;-Cy alkyl radical and
the R' radical represents a hydrogen cor a C;—C,
alkyl radical;

- a hydroxycarbonyl radical [(HOCC-}:

- a =0, alkoxycarbonyl radical (RO-CO—-);

- an optionally suhstituted phenyl radical;

- an optionally subkstituted benzyl radical;

* p iz an integer between 0 and 3; p' is an integer between
0 and 4; when p is less than 3, or p' 1is less than 4, the
unsubstituted carbon atom(s) carries (carry)} a hydrogen

atom;

* The bond a links the hetsrcaromatic racical W; to the

carbon atom of the CR; group:

* % represents a C,-Cp alkylene radical comprising at least

one guaternized nitrogen atom;

* the bond d links ths cationic group(s) Z to a nitrogen

atom of the hetercaromatic radical Wy;

* the electroneutrality of the compounds of formula (T)
being ensured by one or more cosmetically acceptable anions
An or a mixture of cosmetically acceptable anions 2n, which

nay cr may not be identical.

Similarly, a subject c<f the invention is compositicns for
dyeing human kerat:n fibres, 1in particular the hair,
comprising ons or more monochromcphoric hydrazone cempounds

of formula {(I] described above.
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Ancther subject of the pressnt inventicn lies in & process
for dyeing human keratin £fibres, consisting in carrying out

the following steps:

- 3ald dye composition 1s applied to the keratin
fikbres,
- 1z 1s left te act for a period of time sufficient

to obtzin the desired effect.

It also relates to a multicompzrtment device with a first
cormpartment conzalnince & ccrposition according to  the
invention and a second compartment containing a compesition

comprising at least one oxidizing agent.

According to a variant of the invention, the device
comprises a first compartment containing a ccmposition
comprising one or more polycaticnic monochromophoric dyes of
formula {(I), a second compartment comprising at ls=ast one
oxidation dye precursor chosen from ons or more oxidation
bases opticnally asscciated with one or more couplers, and a
third compartment containing a composition comprising at

least one oxridizing agent.

It has keen notsd that the compounds comprising a hydrazone
function delfined above, 1in addition to che advantages
relating tTo their affinity with the fibre, alsc make it
pessikle, with <olours that may rangs up to purple, to
broacden the c¢oleour range conventionally achieved with such

dyes.

They are alsc stable under lightening alkalire conditions.

Morecver, “hese compounds can constitute syntheasis
intermediates for dyes comprising several chrarophores

linked to one another by one or mora linker arm{s).

However, other features and advantages of the presant
invention will emerge more clearly on reading the

description and the examples which will be presented.
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In the subseguent text, and unless otherwise indicated, the
limits delimi%ing a range of wvalues are included in this

range.

Yor the purpese of Ethe present invention, and unless

otherwise indicated:

- An alkyl radical is linear or branched.

- an alkyl radical c¢r the alkyl part of a radical is said

to be M"substituted" when 1t comprises at least one
substituent chosen from the groups:

* hydroxyl,

*C,—C, alkoxy, C;-C. (poly)hydroxryalkoxy,

e 2amino optionally substituted with one or more C-Cy
alkyl groups, which may be identical or different,
optionally carrying at least one hydroxyl group, i1t
being possible for said alkyl radicals to form, with
the nitrogen atem %o which they ars attached, a
heterccycle comprising 5 or & ring members, and
optionally comprising at least one other hetercatom

which may or may not be different from nitrogen.

- An ary! or heteroaryl rsdical or the zryl or helercaryl

part cf a radical is sald to be "substituted” when it

comprises at least one substituent carried by a carbon atom,

chosen from
s 2 (C,-Cie, preferably C;—Cy, alkyl radical optienally
substituted with cne eor more radicals chosen frcm the
radicals: hydroxyl, Ci—-Cs alkoxy, Ca-Cy
(poly)hydroxyalkoxy, acylamino, amine supstituted wilh
two C;-C, alkyl radicals, which may be identical cr
diffarent, optionally carrying at leasl one aydroxyl
group, or it being possible for the two radicals to
form, with the nitrogen atom te which they are
attached, a heterocycle comprising 5 or 7 ring members,
preferably 5 or 6 ring mermbers, and optienally
comprising ancther hetercatcem which may be identical to
or different from nitrogen;
¢ a halogen atom such as cnlorine, flucrine or

bromine;
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a hydroxyl groups

e a -2, alkomy radical; a C,-C, (polylhydroxyalkoxy
radical;

s an amino radical optiocnally substituted with ons or
two C,-C., alkyl radicals, which may be identiecal or
different, optionally carrying at least  one
hydroxyl or amino group substituted with two
optionally substituted C,-C, alkyl radicals;

e an a-kylcarbonylamino radiecal (-NR-COR') in which
the B radiczl is a hydrogen atom or a C;—Cy alkyl
radical optionally carrying at Isast one hydrozyl
group, and the R' radical is a Ci=C; alkyl radical;

. a (di) (alkyl}aminocarbonyl racical ((R].N-CO) in
whicl: *he R radicals, which may bke identical or
different, represent a nydrogen atom or a Ci=Cy
a’kyl radical optionally carrying at least one
hydrexyl group:

» a hydroxycarbenyl radical (HOCC-);

» an alkoxycarbonyl radical (R0-CC-) in which the R
radical represents a C,-Cy alkyl radical;

» an alkylsulphonylamino radical (R'SO;-NR-) in which
the R radical represents a hydrcgen atom or a C1-C:
alkyl radical opticnally carrying at least on=
aydroxyl group, and the R' radical represents a Ci—
¢, alkyl radical or a ochenyl radical;

s+ an aminosulphonyl radical ((R);N-30,-) in which the

R radicals, which may be identical or different,

represent a hydrogen atom or a G-y alkyl radiecal

ootionally carrying at least one hydroxyl group.

- The cyclic or heterocyclic pars of a nonaromatic radical

or & (heterolcyclic radical is s3id to be substituted when

it comprises at least one substituent carrisd by =a carbon
atcm, chesen from the groups:

o hydroxvl,

e C,-C, alkoxy, Cp,-C; (poly)hydroxylalkoxy,

e alkylcarbonylamino  (RCO-NR'-) in which the R?
radical is a hydrogen atom or a ,-Cy alkyl radiczl
opticnally carrying at least ons hydroxyl group,
and the R radical is a C;-C; alkyl radical or an

amino radical substituted with twos C,-C, alkyl
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grouns, which may be identieal or differenrt,
optionally carrying at least one hydroxyl group, it
being poszible for sald alkyl radicals to form,
with the nitrogen atom te which they are attached,
a heterocycle comprising 5 or 6 ring mermbers, &and
cptionally comprising at least one other heteroatcm

which may or may not be different Zrom nitrogen.

As incdicated previously, a first subject of the invention
consists of compounds corresponding to  asbhovemantioned

formala (I).

Rccording te a variant of the invention, the polycationic
compounds  are such that W, represents a heteroarematic

radical of formulae below:

R N ~.
A 4\}1 a . An .,
n ,./—\)/ :
42: L /@
AN (Ry)p :
(R3)0 ," J d

(1) (5)

The radicals R: and Ry, o, p'y a and d having the same

meanings as indicated above.

In accordance with an advantageous embodiment of the
invention, the pelycationic compounds of forrmula (I) are

more particularly such that the radical R; is chosen from:

- a hydrogen;

- a ;-C. alkyl radical, optionally substituted with
one or more radicals, which may or may not be
identical, chosen from the radicals hydrozyl; C.-C;
alkozry; C;-Cy (poly)aydroxyalkoxy; amino substituted
with one or fTwo -C; alkyl(s) which may or may not
e identical; thio (-8H); C;=-C; thiocalkyl (-RS); (Ci-
C.)alkylsulphinyl; (S:-Csyalkylsulphonyl;

- an alkylcarbonyl radical {R-CO-) in  which R
represents a C.—Cy alkyl radical;

- an alkylsulghonyl radical (RS0,-) in which R
represents a C;—Cy alkyl radical; an arylsulphonyl
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radical (R'30;-) in which R? represents an
optionally sukstituted phenryl or benzyl radical;
a {(di){alkyl)amincsulphonyl radical ((R):N-50,-} inr

which the R radicals independsntly represent

0}

hydrojen or a C.-Cy alkyl radical;
a (di){alkyl)aminoccarbonyl radical {(R):N-CC-}) in

which the R 1radicals independently represent

M

hydrogen or a C,-C, alkyl radical;
chlorine atom;

hydrozyl group;

C~Cy alkozy group;

C,—Cy hydroxyalkexy group;

ooonopowoW

hydrozycarbonyl group;

an alkoxycarzonyl group {RO-CO-} in which R

represents a C,-C, alkyl radical;

an alkylcarbonyloxy radical (RCO-0-) in which R

represents a C;—-C., alkyl radical;

an optionally substituted aryloxy group;

an NBRsR¢ group 1in which R; and Rs represent,

independently of one another:

* a hydrcgen atom;

*» a ;-C,; alkyl radical optionally carrying at least
one hydroxyl or -C; alkory group, 1t being
possible feor said alkyl radicals to opticnally
form, with the nitregen ztem to which they are
attached, a saturated or unsaturated, optionally
sukbstituted, optionally  aromatic  heterocycle
comprising from 5 to 7 ring members, and
optionally comprising another heteroatom which
may be ident:ical to or different from nitrogen;

¢ a phenyl radical; an aminophenyl radical; a
4-N,N-diethy_aminophenyl radical; a methoxyphenyl
radical;

an alkylcarbonylamino greoup (RCO-NR'-) in which the

R racdical represents a C.-C; alkyl radical and the

R' radical represents a hydrogen atom or a C;-Cy

alkyl radical;

an alkylsulchonylamino group (RSO,-NR'-) in which

the R' radical represents a hydrogen atom or a C,-C;

alkyl radical, and the R radical represents a Ty

alkyl radical.
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Preferably, ths radical R; is chosen from:
- 4 hydrogen;
-~ a ;-C; alkyl radical opticnally subostituted with a
hydroxyl or C;-C» alkoxy groug;
a chlorine atomy
a hydrozyl group;
- a Ci-Cy alkoxy group;
a C;-C4 hydrozyalkoxy group;
a hydroxycarbonyl group;
- an alkoxycarbonyl droup i RO-CO-) in which R
represents a C1-C; alkyl radical;
- an unsaubstituted arvloxy group:s
-~ an NR;Ry group in which R, and Ry represent,
indep=ndently of one another:

* a hydrogen atcm;

s a2 C;-Cy alkyl radical optionally carrying at least
one hydroxyl or C;-C; alkoxy group, it being
possible for said alkyl radicals to ootionally
form, with the nitrogen atom to which they are
attachad, a saturated or unsaturated, optionally
sukstituated, optionally aromatic heterccycile
cemprising  from 5 te 7 ring members, and
cpticnally comprising another hetercatom which
may ke identiczl to or different from nitrogen;

*» a phenyl radical; a 4-N,N-disthylaminophenyl
radical; a methoxyphenyl radical;

- an alkylcarbonylamine group (RCO-NR'-} in which the
R radiczl represents & C;-Cy alkyl radical and the R'
radical represents a hydrogen atom or
a C-C, alkyl radical;

- an =zlkylsulphonylamino group (RSO,~NR'-] in which
the R' radical represents a hydrogen atonm or a C.—C;
al<yl radical, and the R radical represents a Ci-C,

alkyl radical.

In accordance with a particularly preferred embodiment of
the inwventicn, R. represents a hydrogen, a chlorine, a
hydroxyl, a methyl, an ethyl, a 2-hydroxyethyl radical, a 2-
methoxyethyl radical, a methoxy, a hydroxycarbonyl group, a

methoxycarbonyl Jroup, an amino, {di)methylamino,
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{tri)ethylamino or (dii-2-kydroxyethylamine group, a

pyrrolidone group, a phenylamino, 4-methoxyphenylamino,
d-aminophenylarino or 4-N,H-diethylaminopherylamino groug, a
group (CH280,—NH-) or a

methylcarbonylamine group (CH;CONH-) .

methylsulphonylamine

Acoording to an advantageous variant of the irventicn, when
R. represents =z radical -NR;Rs, then one of the radicals R, or
Re forms, with the nitrogen atom to walch 1t is attached and
with a radica. R; locatsd in the ortho-pesition with respect
to Lhe NRRs substituted

group, a saturated or unsaturated,

or unsibstituted heterocycle comprising 3 or 6 ring members.

20

Thus, according to this variant, the -NR;Ey group, wizh the
aromatic ring optionally substituted with a hydroxyl or
methoxy, can form one of the following groups:
N
‘_</ A\ /_\ { o / A N) 7 R\ N‘
Ry R; \R7 = R,
[OHY, (OH), {MeD), (NMeOY,

where r 1s 0 or 1.

According to ancther advantageous variant of the inventicn,
ther the two radicals Ry
which they

located in the ortho-

whan R, represents a radical -NRsRg,

and Rg form, with the nitreogen atom ©ToO are

aztached and each with a radical R,

vosition with respect to the -NRRy group, a saturated or
unsaturated, substituted or unsubstituted heterocycle
comprising 5 or 6 ring members.

For example, the ~NR;Ry group, with the aromatic ring
optionally substituted with a hydroxyl or a methoxy, can

form one cf the following groups:

—w< gzm '—5; EE% — g;%
(oH), {CH), (MeO),

-~ is 0 or 1.

pas

‘MeO},

N
(OH) .

where
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Bs regards the radicals R; and Rs, the latter, indenendently

of ons another, are chosen mere particularly from:
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a chlorine atom;

a O;-Cis alkyl radical optionally substituted with

onc or more groups, which may or may not be
identical, <chosen f{rom hydroxyl, ©€;-C; alkoxy,
amino, thic, Cy—Cs {(diYalkvl)amino, Ci-Cy
alkylsuluhonylamino and Z:-Ca allkylsulphonyl
radicals:

a hydroxyl radical;

a ¢;-C, alkoxy radical; a C;~-Cy hydroxyalkoxy Jgroup;

a hydroxycarbonyl radical;

a {C,-C,Yalkoxycarbonyl radical;

a (C;-Cglalkylearbonyloxy radical;

an optionally substituted aryloxy radical;

ar amine radical optionally substituted with ons or
two C;—-C4 alkyl radicals, which may be identical or
differant, optionally carrying at least one
hydrexzyl or C,-C, alkexy group, it being possible
for said alkyl radicals to optionally form, with
the nitrogen atom to which they are attached, a
saturated or unsaturated, opticnzlly substituted,
opticnally aromatic heterocycle comprising 5 or 7
ring members, and optionally comprising another
metercoatom which may be identical tc cor different
frem nitrogen; or with one or two phenyl,
aminophenyl, N,N-diethylaminophenyl or
methoxyphenyl radicals;

a (C-—C;)alkylcarbonylamino radical;

an aminocarbonyl radical, a (C;-Cy) (diyalkyl-
aminocarbonyl group;

an aminosulphonyl or (C1-C,) {di)alkylaminosulphonyl
radical;

a (C;-Cilalkylthio radical;

(¢;-Cyialkylsulphonylamine radical;

cyano radical;

phenyl radical;

triflucorcrethyl radical;

thio radical;

{9V 1T T R VR

{Cy-Cy) alkylsulphonyl radical.
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ly, the radicals R; and R, irndependently of one

are chosen from:
a chlorine stom;

a C;—Cp alkyl radical opticnally substituted with

cne or nore groups, which may or may not be
identical, c¢hosen from hydroxyl, C;-C; alkoxy,
amino, thio, Cc.-C, {(diyalkyl)amino, C1-Cs

glkylsualphonylamino and Cq1-C; glkylsualphonyl

radicals;

& hydrozyl radical;

a C;-C, alkoxy radical;

a (C;~Cy)alkoxvearbonyl radical;

ar. opticnally substituted sryloxy radicel;

ar amino radiczl opticnally substituted:

» yith one or two C;-C; alkyl radicals, whish may be
identical or different, opticonally carrving a
hycroxyl or C,-C; alkeoxy group, it bkeing possible
for said alkyl radicals to optionally form, with
the nitrogen atom to which thay are attached, a
szturated or unsaturated, optiornally substituted
heterocyzle comprising 5 or 7 ving members;

= with one or two phenyl, ariinophenyl or
methoxyphenyl radicals;

a (¢ -Cpalkylcarbonylamine radical in which the

amino function is unsubstituted or substituted with

a C-C, alkyl radical;

a hydroxycarbonyl radical;

an aminocarbonyl radical;

an amincsulphonyl or {C;—Cy) (di)alkylamirosulphonyl

radical;

{Cy-Cylalkylsulphonylamine radical;

@

{C;-Cylalkylsulphonyl radical;

o}

{C1-C.lalkylthio radical;
phenyl radical;
triflucromethyl radical;

thio radical.

preferably, the radicals Ry and Ry, independently of one

ancther,

represent a chlorine atomu a methvyl, ethyl,

2-nhydroxyethyl or  2-methoxyethyl  radical; a hydroxyl
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radical; a methoxy or ethoxy radical; a methylsulpheonyl

radical; a methylcarbenylaning radical (CH;CONH=-) ¢ a
hydrexycarboryl radical; an aminec, (diymethylamino,
{(di)ethylaminc or {di)-2-hydroxyethylamino radical; a

pyrrolidino radical; a methexycarbonyl or ethoxycarbonyl
radical; a phenyl radical; a methylsulphonylamine radical
(CH,80,NH-); a 4-methoxyphenylamino or 4-aminophenylamino

radical.

Ir accordance with & particular variant of the invsntion,
two adjacent radicals R; form, with one anolher and with the
czrbon atoms to which they are attached, an optionally
aromatic, substituted or unsubstituted cyclic radiecal
comprising & or & ring menbers. More parzicularly, the
aroratic group formed in the context of this wvariant 1is an

unsubstituted phenyl ring.

According to an advantageous variant of the invention, two
adjacent radicals R, form, with cne another and with the
carbon atcms to which they are attached, a substituted or
unsubstituted arcmatic ring with 6 ring mnenbers. More
particularly, the aromatic group ZIormec in the context oI

this wvariant i1s an unsubstituted phsnyl ring.

As regards the radical Ry, it more particularly represents:

- a ,-Cs, preferably C,;-Cs, alkyl radical optionally
substituted with a radical chosen from hydrozyl, Ci—
C. alkoxy, amino optionally substituted with one or
two -C; alkyl radicals;

- a ;=24 trimethylsilvlalkyl radical;

- a phenyl radical spticnally substituted with one or
Lwo groups chosen from chlorine, a  hydrozyl
radical, an amino radical;

- & benzyl radical optionally substituted with one or
two groups chosen from chlerine, a hydroxyl

radical, an amino radical.

pPrefersbly, the radical 3, represents a methyl, ethvl,
prepyl, butyl, pentyl, hexyl, heptyl, octyl, 2-hydroxyethyl,
3-methoxypropyl, d4-chlcrophenyl, phenyl, benzyl or 3,4-
dihydrozybenzyl radical.
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&s regards the radlcal Rs, it more particularly represents:

- a hydrogen;

- & ¢;-Cg alkyl radical optionally substituted with at
least one hydroxyl droup, with at least ocns Ci-Cp
alkory group or with at least cne hydroxycarbonyl
group;

- a ovphenyl radical optionally substituted with at
least one halogen atom, such as chlorine, bromine,
icdine or fluorine; or with at least one aydroxyl
and/or amine group;

- a benzyl radical opticnally substituled with one or
more aydroxyl(s) and/or amiro(s);

- a {C.-Cyyalkylcarbonyl radical;

- a {C;~Cyyalkylsulphonyl radical.

According to a particularly preferred ecmbodiment, the
radical Rs represents a hydrogen atom, a methyl radical, an
ethyl radical, a 2-hydroxyethyl radical, a 2-methozyethvl
rzdical, an acetyl radical (CH;CO-), a methylsulphony.
radical (CH,8C,—), a phenyl radical, a benzyl radical
optionally substituted with one or more hydroxyl(s) or

amino(s) or a comkination therecof.

Tn accordance with an even more particular variant of the
invention, Rs represents a hydrogen atem; a methyl radical; a
2-hydroxyethyl radical; a CH,CO- radical; a CHs50,— radicaly

or ar unsubstituted benzyl radical.

Re can alsc form, with a radical R; located in the ortho-
position with respect to the Rs group and with the nitrogen
atom subkstituted with Rs, a saturated or unsaturated
heterccycle ocomprising 5 or 6 ring members, which 1is
unsubstituted or substituted, preferably unsubstituted or

substituted with a methyl radical.

tn formula (I', the radical R; preferably represents:
- a hydrogen atom;
- a C;-C, alkyl radical optionally substituted with
one or more radicals chosen from hydroxyl, Ci~C»

zlkoxy, Co-Cy {poly)hydroxyalkoxy, amino C4—Cs
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(di)alky_amino, thio {-SH), (C;-Cyvalkylsulphinyl,
(¢;~Cyyalkylsulphonyl zand (C,—Cyithicalkyl radicals;
preferably, a ©-C, alkyl radical optionally
substituted with a aydroxyl radical;

an amine grcup optionally substituted with one or
more <,-C; alkyl radicals, which may be identical cr
different, optionally  carrying at least one
hycroxyl group;

an alkylcarbonylamine group (RCO-NR-) in which the
R radicals represcnt, independently of one another,

a C;-0, alkyl radical;

an alkylsulphonylamino group (RSO,-NR'-] in which
the K and R' radicals represent, indepcndently of
one ancther, a hydrogen atom or a C-Cy alkyl
radical;

a hydroxycarbonyl radical (-CCOH);

a C;-C; alkoxycarbonyl radical;

a phenyl radical optionally supstituted with cne or
more radicals chosen from hydroxyl, C.-Cp; alkoxy, Ca-
C, ipoly)hydroxvalkoxy, amino and C,-Cp
(di)alkylamino radicals; preferably, & phenyl
radical opticnally substituted with a radical
chosen from hnydroxyl and amino radicals, or &
combination thereof;

a benzyl radical optionally substituted with one cr
more radicals ¢nhosen from hydroxyl, C,-C; alkory, Cx=
C, (poly)hydrozyalkoxy, arrino and C1=Cy
(di)alkylsmino radicals; preferably, a bernzyl
radical optionally substituted with a radical
chosen from hydroxyl and amine radicals, or a

conbination thereof.

Even more preferzbly, the radical Rs represents:

a hydrogen;

a methyl, ethyl or Z-hydroxyethyl radical;
an amine radical;

a hydroxycarbonyl radical;

methozycarbonyl radical;

[3}]

methylcarbonylamino group (CHsCO-NH-);

41

u

rethylsulphonylamino group {CH330,~NH=-) ;
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- a phenyl radical opticnally substituted with a
hydroxzyl and/er amino group or a corbination
therenf;

- a benzyl radical opticnally substituted with a

5 hydrozyl and/or amino group or A comblnaticn
thereof.

Lven more particularly, Rg rspresents a hyd-ogen atom.

10 The polycationic compounds according to the inventicn are
more particularly chosen from the compounds  for which Z
represents a (;—Cy alkylene radical:

-~ Interrupted with cne or more Jroups, which may or may not

15 be icentical, corresponding to the following formulae:

RQ
_g__w% %N&N_
? 1 \4Ej An
Rq An(a) ( ﬁ% (b)
e . NG
NN n N\_/N An
A B\
{c) (d)
R1D\9 k
ij:>_-}" An —%_N N An
(e) (f)
In which:
- Ry and Ryp, independently of one ancther, represent a
20 C1-Cy alkyl radical; a C;—Cs; monohydroxyalkyl
radical; a C,—Cs; pelyhydroxyalkyl radical; a (Ci-
Csialkoxy (C1=Cslaliy- radical; an aryl radical such
as phenyl which is optionally substituted; an
aryialkyl radical such as benzyl which  is

25 opticnally substituted; a Ci1=Cs aminealkyl radical

in which the amine is substituted with ocone or two
c,-C, alkyl radicals which may be identical or
cifferent: a (C-Ce)alkylsulphenyl radical;

- two radicals Rg can form, togsther with the nitrogen

30 atom %to which they are attached, & saturated or
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unsaturated, optiocnally substituted ring comprising
5, & or 7 ring members;

- Ry, which may be identical or different, represent
a hydrogen atom, a halecgen atom chosen from
bromine, chlorine or Zluorine, a C-C; alkyl
radical, a C-—-Cg monohydroxyalkyl radical, a C;-Ce
polyhydroxyalkyl radical, a Cy-Ce alkoxy racdicsl, a
C¢.-C, {(dijalkylamino radical, a hydrozycarbenyl
radical, a -0 alkylcarbonyl radical, a C1—Cs
thicalkyl —adical, a (C,—Cslalkylthio radical, a (Ci—
(e)alkylsulphonyl radical, a benzyl radical which is
opticnally substituted, a pheny radical which Zs
opticnally substituted with one or moze radicals
chosen from methyl, hydroxyl, amino and methoxy
radicals;

- An is an organic or inorganic anion or =a mixture of
organic or inerganic anions;

- < is an integer between 0 and 3; if t < 3, then the
unsukstituted carbon atoms carry a hydrogen atom;

- v is an integer equal to 1 or 2, preferably equal
to L

2- and optionally interrupted with one or moxe hetercatoms
or groups comprising at least cone hetercatom or corbinations
thereof, such as, for example, oxygen, nitrogen, sulphur, a
-CO- grovp, an —50,- group; orn the condition that there is nwo

2z0, nitro, nitreso or percxo group or bond in the group Z7;

3- and opticnally substituted with one or move radicals
~hosen freom the radicals: hydroxyl, Ci=Cp alkoxy, C.-Cy
(poly) hydroxyalkexy, amirno substitnuted with one or two G6-C;
linear alkyl croups optienally carrying at least one

hydrozyl, (Ci-Cj)trialkylsilyl or imidazols group.

preferably, % represents a C;—Cap alkylene radical:
1- interrupted with one or two groups, which may or may not

be identical, corresponding Lo the following ferrulae:
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4| e

{R,,)
: ") * (b)

%.

A e—Z — A

In which:

- Ry, independently of one another, represent a Ci=Cg
alkyl radical; a €;-C; monohydroxyalkyl radical; =a
(0,—Ceralkoxy(Ci-Cslalkyl radical; a phenyl radical,
a benzyl radical;

-  two radicals Ry can form, together with the nitrogen
ator te which they sre attached, = saturated or
unsaturated, optionally substituted ring comprising
5 or & ring members;

- Ry, which may be identical or different, reprasent
a hydrogen atom, a C;—C: alkyl radical, a Cy—Csg
monohydroxyalkyl radical, a C.-Ces alkoxy radical or
a -2, {(diYalkylaminc radical;

- An is a cosmetically acceptable organic o
inorganic anion or a mixture of cosmetically
acceptable organic or incrganic anions:

- t is an integer between 0 and 3; if t < 3, then the
unsukstituted carbon atoms carry a hydrcgen atom;

- v is an integer equal to 1 or 2, preferably equal

to 3

7- and optionally substituted with a radical chosen from the
radicals: hydroxyl, €,-C, alkoxy, C,=Cy hydrcxyalkoxy, amino
substituted with one or two €3-C; linear alkyl groups
optionally carrying a hydroxyl, (C,-C3Ytrialkylsilyl or

imidazole groun.

according to an advantageous wvariant of the invention, the
polycationic cempounds acceording to the inventien are such
that X represents CR;, the radicals R., which may or may nct

be identical, besing defined as above.

More particularly, the polycationic compounds according to
fhe invention correspond %o the following formulas: the
rautomeric forms thereef and also the additicn salts thereotf

with an acid and the solvates thereof:
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R1
@(Rz)m
‘W
N2
/l An
~d An
AN N - |
N
(Rl
R1
An —N=— .
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In which formailae, Ri, Rz, m and An have the same meanings as
those indicated above, and R represents a hydrogen atom or a

5 methvl radical.

These compounds can be synthesized accerding to ons of the

reaction schemes below:

- R
H - NalNO, HOI HO, 1h, 0-3°C JNH, 0 Eﬁt“‘”"]'ACDH N ,Gf 1
Rt i e (i
- . N
(RrR, 2 AN ACOREIH R/ Ry Re goaar W R R
teq 1eq
HA = heterocycle
10 corresponding to W1

Synthesis of dicafjonic hydrazone.

()\rN @,R LG-RD-LG @ . g R Q\< /@(Rgm
HA YN . .
) N L

N R
m  80°C
N R, Rs m Teluene
I
LG An R—I}JLR An
R
LG =leaving group R. which may or may not be identical, can also
RD = divalent radical form a saturated, unsaturated or aromatic

heterocycle comprising 5 of 6 ring members
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Synthesis of dicationic hydrazone.

(R
LG-RD-LG 2’“@ R, " /@1
R 4
O, (o) (AN R,
@\(’N‘N o 80°C N R \ R 1 e R ‘Rs
N R, Rs Toluene ,\RD 5 s /‘:ZQD °
LG An R_TLR An
R _-RD
LG = leaving group T
RD = givalent radicals wpich R
may of may not ba idanticzl iR, which may or may not be identical, can also

form a saturated, unsaturated ot aromatic

heterocycle comprising 5 or B ring members

Tt should be noted that the divalent radical RD is chosen
according to the nature of the graup Z; LG is in gensral a
halogen atom such as bromine or chlorine, or mesyl or tosyl

groups; An originates from this leaving droup LG.

To ootain a tricationic compeund, a compound comprising a
leaving group, for instance halogenated compounds, can bz
reacted in a manrer known to those skilled in the art, and
reacted with the final compound of the second dicationic
compounds synthesis. As a result, a gquaternization of the

terminal amine function would be carried out.

The first step of hydrazine synthesis, if this compound 1is
not commercislly available, can be carried out in a kncwn
mannher by reacting, in a filrst step, the corresponding aminc
witn sodiurm nitrite, in an acidie aqueous mneditm. In a
second step, a zinc-based catalyst is added, in the presencs

of acctic acid and ethanol.

Convantionally, this reaction 1is carried out abt 2
temperature of between 0°Cc and 13°C, preferably between C

and 2°C.

T+ is not necessary to isolate the product obtained from the

reaction medium.

A first step of condensation of a hydrazine derivative with
a hetercaromatic ketore or aldchyde igs subsequently carried

sut in a manner known to those skilled in the arct.
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he reaction is advantageously carried out in the presence
of a catalytic ameount of acid, ZIor instance acetic acid,

paratoluenesulphonic acid, citric acid, eftc.

This reaction is normally carried ocut at a temperature of

petwsen 0°C ard 100°C, preferably between 0°C and 80°C.

Conventionally, Lhe reaction iz carried out in the presence
10 of an appropriate solwvent, among which mention may be made
of water, alcohols such as methanol or ethanol or
isopropanol, dichloromethane, dimethylformamide,
tetrahydrofuran, 1,3—dimethyl—2—oxohexahydropyrimidine, N-
methylpyrrolidone or sulpholane. A compound that 1is a
15 precursor of the units of formalae (1} te (8) 1is thus

obtained.

A quaternization reaction of the heterocyclic nucleus 1s
subsequently carried out.

20
More particularly, this step consists in =rcacting ths
product resulting £from the preceding step with a large
amount (in general 5 to 10 equivalents) of a derivative
having twc Lesaving groups (noted ILG-RD-LG on the reection

25 scheme) .

By way of example, this derivative may be an optlonally
substituted o,w-dihaloalkyl, such as 1, 6-dibromohexane, 1,5-
dichloropertane or 1,5-diicdohexane, or a dialkyl sulphonate
30 or diaryl sulphonate such as 4-[ (methylsulphonyl) oxylbutyl
methanesulphonate or T-{[(4-
methylphenyl}sulphonyl]oxy}heptyl 4-methylbenzenesulphenate.

This reaction is normally carried out at a temperature of

35  betwesn 50°C and 130°C, preferaply between 60°C and 110°C.

Cenventicnally, the reaction is carried out in the absence
or in the presence of an appropriate solvent such as, fox
example, 1,2-dichlorcethane, toluens, 3,4,5,6-tetranydro-

40 2 {1H)-pyrimidinone {DMPU) , dimethylformamide (ML) or
N-methyloyrrolidone (NMP) .
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In the final step, the resulting product is reacted in the

presence of a miclsophile (tertiary amine).

The tertiary amine, noted NRj in the reaction scheme, 1is &
greup that is a precarsoer of the cationic group of forruls
(2), (b), f{cy, (d)y, (e} oI (fy, and can, Iirter alia,
correspond to imidazols, to methylimidazole, to 1-[4-(ZH-
imidazol-1-v1)bulyl]}-13-imidazole, or to a tertiary amine
such as trimethylamine, triethylemine or

N-methylpyrzolidene.

This reaction is normally carried out at a temperature o

between 50°C and 130°C, preferably between 60°C and 116°C.

Conventionally, the reaction iz carried out in the presence
of an appropriate solvent such as, Loz example,
dimethyl formanide, butanol, 3,4,5,6-tetra-
hydro-2 {1H} -pyrimidinone (DMPU}, N-methylpyrrolidone (NMP)

or sulphclane.

By way of more particular but nonlimiting examples, the
following steps can also be carried out, depending on
whether it is desired to obtain di-, tri- or tetracationic
compounds comprising cations which may or may not be

identical:

Synthesis of dicationic hydrazone:

R Fé N ?4 R
Br R b 1
eyt T Ot S
- Se N N j R
[N»—-(/\N < q E H/ th (R [ H N Ry
N R Rs am BO°C N Ry 8 Ry Rs
8 Toluene -
Br Br
B
Br N? r

iR,
The same reaction can be carriad out with the following amines:

N £ e e,
N b
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(R
Synthesis of idertical-cation tricationic hydrazane: ,R», ?
Br- i
( 2)r [ }t{
R4 R Br‘\.N\.Br R1
J 1
N, N 5eq i
O, 2 [5\
NoL M geee Fe6 R,
e Ry Toluene - N Br
Br \K
N
7
E‘N
The sarne reaction can be carried out with the following amines (list nol exhaustive):
‘ I N N N’\/\,N /\N’\IN
_N"-w
Yoy o AN
N

Synthesis of different-cation tri- and tetracationic hydrazone:

JP 2009-52017 A 2009.3.12

i\:r& N
N .
[N (Ram

RN A
Br RG R5
N Br
b
ﬁ"N
.
N

R / R, - /R4 R,
R Vo g O
MR S GG S g W
N}\{é \ 2)m N RG R5 . N RB RE
Br_ i} 5 N e RX
NN
* B - Br
N, Br N
Br [N] [NJ %
4 R
N N -
h X
The same reaction can be carried out with the following amines:
N\ ! \
(»N‘)\/«N N_N-~ N-
5!
Another subject of the present invention consists of =a
compositicn for dyeing human keratin fibres, in particular
zhe hair, comprising, in a cosrmetically acceptable medium,
one or more polycaticonic compouncs of formula (I} as
10 described above, as direct dye(s).
More sarticularly, the composition  according to the
inventiocn comprises from 0.001% teo 10%, preferably 0.01% to
10%, by weight of compound(s) of formula (I) relative to tha
15  total welght of the composition.

The dye compesition 1n accordance

also contzin one or more additional dircct

with the invention can

dyes cther than
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the polyecationic compounds of formula iI), it being possikble
for thesz additional dyes in particular to be chosen [rom
neutral, =zcidic or cationic nitrcbenzene cyes, neutral,
seidis or cationic aAzo direct dyes, neutral, acidic cr
cationic quinone, and in particular anthragquinone, direct
dyes, azine direct dyes, triarylmetnane direct dyes,
irdoamine diract dyes, tetraazapentamsthine-type dyes, and

nztural direct dyes.

Among the benzere-based direct dyes that can be used
acccrding to the invention, menticn nay bke made, in a
nonlimiting menner, of the following compounds :
- 1,4-diamino-2-nitrobenzene,
-  1-amino-2-nitro~4- (B-hydroxyethylamino)benzene
-  1-amino-2-nitro—4-bis(B-hydroxyethyl)amincbenzenc
- 1, 4-kis(B-hydroxyethylamino)-2-nitrobenzens
- L*ﬁ—hydroxyethylamino—2—nitroé4—bis(B—
hydrexyethylamine)banzens
-  1-p-hydroxysthylamirc-2-nitro-4-aminebenzene
- l—B-hydroxyethy;amino—2—nitro—4—(ethylj(ﬁ—
nydroxyethyl)aminobenzene
-  1l-amino-3-methyl-4-f-hydroxyethylamine=-6-
nitrobenzene
-  l-amino-z-nitro-4-p-hydrogyethylamino-5-
chloxchenzene
- 1,2-diamino-4-nitrobenzens
- l-amino-2-B-hydrozyethylaminc-5-nitrobenzenes
- 1,2-bis(P-hydrozyethylamino)-4-nitrcbenzene
-  1l-amino-2-tris (hydroxymethyl)methylamino—5-~
nitrobenzerc
-  1-nydroxy-Z-amino-5-nitrcbenzene
- 1-hydroxy-Z-amino-4-nitrobenzene
- 1-hydroxy-3-nitro-4-aminchenzene
-  1-hydroxy-2-amino-4, 6-dinitrobenzene
- 1-P-nydroxyethylory-2-fi-hydroxyethylamino—5-
nitrobhenzene
- 1-methoxzy-2-P-hydroxyethylamino-5-nitrobenzene
- 1—B—hyd:oxyethyloxy—3—methylamino-é—nitrobenzene
- l—B,y—dihydroxypropyloxy—3—methylamino—4—nitro—

benzane
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- 1—B—hydroxyethylamino—4*6,y“dihydroxypropylcxy—Z—
nitreobenzene

- I—B,v—cihydroxypropylamino—4—trifluoromethyl—2—
nitrobenzene

5 - 1—B—hydr0xyethylaminof4#trifluoromethyl—Q—nitro-

henzene

- 1—B—hydroxyethylamino—3-methyl—2—nitrobenzene

- 1—B—aminoethylamino—5—methoxy—2—nitrobenzene

- l—hydroxy~2—chloro—6—ethylamino—é—nitrobenzene

10 - 1—hydroxy—z—chloro—6—amino—4—nitrobenzene
- 1—hydroxy—6-bis(B—hydroxyethyl)amino—3—nitrobenzene
- 1-p-hydroxyethylamino-2-nitrobenzene

- 1-hydroxy-4i-B-hydroxyethylamino-3-nitroberzene.

15 Zmong the azo direct dyes that can be used according te the
invention, mention may be made of the cationic azo dyes
described in patent applications WO 35/13144, Wwe-95/01772
and EP-714954, the content of whick is an integral part of

the inventiocn.

20
among these compounds, mention must particularly ke made of
the following dyes:
- 1,3—dimethyl—2~[[4—(dimethylamino)phenyl]azo]—1H—
imidazolium salt, in particalar chlorids,

25 - 1,3*dimethyl~2—[(4—aminophenyl)azo]ﬂlH—imidazolium

salt, in particular chloride,
- l—methyl—é—[(methylphenylhydrazono)methyl]pyridinium
salt, in particalar methyl sulphate.

30 Among the azo direct dyes, mention may alsc be made cf the
following dyes, described in the Colour Index International,
2rd Edition: '

~ Disperse Red 17

- Acid Yellow 32
35 - Acid Black 1

- Basic Red 22

- Basic Red 76

- Basic Yellow 57

~ Basic 3rown 1€

40 - Acid Yellow 36

- Acid Orange 7
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- Acid Red 33

- Acid Red 35

~ Baslc Brown 17

- Acid Yellow 23

- Acid Orange 24

- Disperse Black 9.

Mantion may =21so0 be made of 1-{4'-aminodiphenylazo) -2~
methyl-4-bis (B-hydroxyethyl)aminobenzene and 4-hydroxy-3-(2-
methoxyphenylazo) -1l-naphthalenesulphonic acid.

Among the guinene direct dyes, mention may be made of the
following dyes:
- Disperse Red 15
-~ Solvent Violet 13
- Acid Violet 43
- Disperse Viclet 1
— Disperse Violet 4
~ Disperses Blue 1
- Disperse Violet 3
— Dispersce Blue 3
- Disperse Red 11
- Agcid Blue 62
- Disperse Blue 7
- Basic Blue 22
- Disperse Vieclet 15

- Ba=zic Blue 2%

and also the following compounds:
- 1-N-methylmorpholiniumpropylamino—4-
hydroxyanthraguinene
- l—aminopropylamino—4—methylaminoanthraquinone

- l-amineprooylamincanthraguinons

1

S-B—hydroxyethyl—l,4—diaminoanthraqainone
- 2-aminocethylamincanthraguinone

- l,4—bis(B,y—dihydroxypropylamino)anthraquinone.

among the azine dyes, mentlon may be made of the follcwing
compounds :

- Basic Blue 17

— Basic Red 2.
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Among the trisrylmethane dyes that can be ussd according to
the invention, mention may be made of the following
compounds:

- Basic Green 1

- Acid blue 8

- Pasic Vielet 3

- Basic Vio.et 14

- Basic Bluc 7

- Acid violet 49

- Bzsgic Blue 26

- Acid Blus 7.

Arong the irdeoamine dyes <that can be used zccording t¢ the
invention, mention may be made cf the following compounds:
—2-P-hydroxyeth yamino-5- [bis- (B-47-
hydroxyethyl]amino]anilino—l,4"benzoquinone
—Z—B—hydroxyethylamino—B—(2’—methoxy—4'—amino)anilino—
1, 4-benzogquinone
—3—N—(2’mchloro~4’—hydroxy)phenylacetylamino"6—methoxy4
1, 4-benzoguinoneimine
—3—N~(3’—chloro—4’—methylamino]phenylureido—6-methyl—
1, 4-benzoguincnaimine
~3-[4' -t~ {ethvyl, carbamylmethyl)aminc]ghenylureido—6-

methyl-1, 4-benzoguinoneirine.

Among the tetraazapentamethine-type dyes that can be used
according teo the invention, menticn may be made of the
following corpounds: 2—{(E)—{{E)—[(1,3—dimethyl—1,3~dihydro—
2H-imidazol-2-ylidene)hydrazono]methyl}diazenyl)-1,3-
dimethyl—1H—imidazol—3—ium chioride, 2—{ (BY—-[(12)-N-{1,3-
dimethyl-1,3-dihydro-2H-imidazol-2-
yiidene)ethanehydrazonoyl]diazenyl}—l,E#dimcthyl-lH—
imidazol-3-ium chloride, 4-methoxy-2-((3)-{{1E)-1-[{2E)-{&~
methoxry-1l-methylpyridin-2 (1H)-
ylidene)hydrazono]ethyl}diazenyl)—l—methylpyridLnium
chloride, 1—methyl—2—((E)—{(1E)-1—[(2E)-(l—methylpyridin—
2(1H)—ylidene)hydrazono]ethyl}diazenyl)pyridinium chloride,
1—(2~hydroxycthyl)—2-[(E)—((lE)-l—{(QE)—[l—(Z—
hydroxyethylipyridin-2 (11} -
ylidene]hydrazono}ethyl)diazenyl]pyridinium chloride, 1-



10

15

20

25

30

35

40

(101) JP 2009-52017 A 2009.3.12

methyl-E—({E)—{(E)—[(ZZ]—(l—methylpyridin—Z(LH)—
ylidene)hydrazonolmethyl}diazenyl)pyridinium chloride, 1=(2-
hydroxyethyl)—Z—[(E)—((E)—{{ZE)—[1*(2—hydroxyethyl)pyridin—

2(lH)_ylidene]hydrazono}methyl}diazenyl]pyridiniuw acetate.

Among the natural additional direct dyes that can be used
according to the invention, mention may be made of lawsconsg,
juglone, alirarin, purpurin, carminic asid, kermesic acid,
purpurogallin, protecatechaldenyde, inaigo, isatin,
curcumin, spinulosin and apigenidin. Use may also be made of
extracts or decocticns containing these ratural dyes and in

particular henna-based poultices and cxtracts.

The additioral direct dyels) preferably repressnt(s,
appreximately from 0.001% to 20% by weight of the total
weicht of the ready-to-use composgition, and even more

preferably approximately from 0.0053% to 10% by wsight.

The compositisn of the present invention can =zlso comprise
at least one oxidation base as a mixture with at least one

coupler, which are oxidation dye precursors.

3y way of example, if it is (are) present, each coxidation
base can be chosen from para-phenylenedismines,
bisphenylalkylenediamines, para-aminophsnols, crtho-
aminophercls, heterccyclic bases, and ‘ts (their) addition

salt (s} with an acid.

among para-phenylenediamines, mention may be made, by way of
example, of para—phenylenediamine, para-toluylenediamine,
2-chloro-para-phenylenediamine, 2,3-dimethyi-para-
phenylenediamine, 2, 6-dimethyl-para-phenylensdianine, Z,6-
diethyl-para-phenylenediamine, 2,5-dimethyl-para-
phenylenediamine, M, N-dimethyl-para-phenylenediamine, N, N-
diethyl-para-phenylenediamine, N, N-dipropyl-para-
phenylenedizamine, 4-amino-N,N-diethyl-3-methylaniline, N,N-
bis(B—hydonyethyl)—para—phenylenediamine, 4-N,N-bis (B~
hydroxyethyl)amino—z—methylaniline,
Q—N,N—bis(B—hydroxyethyl)amino—Z—chloroaniline,
2—B—hydroxyethyl—para—phenylenediamine, 2-fluoxro-para-

phenylenediamine, 2~isopropyl—para—phenylenediamine,
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N—(ﬁ—hydroxypropyl)—paraﬂphenylenediamine, 2-hydroxymethyl-

para—phenylenediamine, N,N-dimethyl-3~-methyl-para-
chenylenediamine, N, N-{ethyl, p~hydroxyethyl)-para-
phenylenediamine, N-{p,vy-dihydrexypropyl) —para=
phenylenediamine, N—(4‘—aminophenyl)~para—phenylenediamine,
N*phenyl—paraﬂphenylenediamine, Z-Pf-hydzozyethyloxy-para~
phenylenediamire, 2-B-acetylamiroethyloxy-paraphenylene-
diamine, N—(ﬁ—methoxyethyl)—para-phenylenediamine, 4-

amirophenylpyrrelidine, 2-thienyl-parashenyleneriiamine, 2-pB-
nydroxyethylaminc-5-aminotoluene and 3~hydrozy-1-(4'-
aminephenyl)pyrrolidine, and addition =salts thereof with an

acid.

Among the para—phenylenediamines mentioned above,
para-phenylenediamine, para-toluylenediamine, 2-isopropyl-
para-phenylenedianine, 2-PB-hydroxyethylpara-
phenylenediamine, Z—B—hydroxyethyloxy—para—phenylenediamine,
2, 6-dimethyl-para-phenylenadianine, 2,6-diethyl-para-
phenylenediamine, 2, 3~dimethyl-para—-phenylenediamine,
N,N"bis(B—hydroxyethyl)—paraphenylenediamine, Z-chloro-para-
phenylenediamine and 2—B-acetylamincethyloxy-para-
phenylenediamine, and addition salts thereof with an acid,

ars particularly preferred.

Rmong bisphenylalkylenediamines, menticn may be wmade, by way
of examgle, of N, N'-bis (B-hydroxyethyl) N, N'-bis (4'-
aminophenyl)-1,3-diaminopropanol, N,N'-bis (Phydroxyethyl) -
N,N'-bis!4'-aminophenyl)ethylenediamine, N, N'-bis {4~
aminophenyl)tetramethylerediamine, N,N'-bis(f-hydroxyelthyl)-
N,N‘-bis(4ﬂamin0phenyl)tetramethylenediamine, N,N'-hisid-
methylaminophenyl)tetramethylenediamine, N,N'-bis{ethyl)-
N,N'—bis{4'"Emino—3'*methylphenyl)ethylenediamine and 1,8-
bis (2, 5-diaminophencxy) -3, 6-diocgaoctane, and addition salts

thersof with an acid.

Among para—aninophenols, menticr may be mnade, by way of

example, of para-amincphencl, 4—amino-3-methylphenol,
4-arino-3-Fluorophencl, 4-amino-3-chlorophencl, 4—aminoe-3-
hydroxymethyiphenol, 4-amino-2Z-methylrhenol, d-aminc-
Z-hydroxymethylphenol, g~amino-2-methoxymethylphenol,

d-amino—2-aminomethylphenol, 4-amino=2- (p-hydroxy-
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ethylanincmethyl)phenol and 4-amino-2-fluorophenol, and

addition salts thereof with an acid.

Arong  ortho=-aminophenols, menticn may be made, by way of
example, of 2-aminophenol, 2—amino-5-methylphenol, Z-aminc-
é-methylphenol and S5-acetamidc-2-aminophenocl, and addition

salts thereof with an acid.

Imong heterocyclic bases, mention may be made, by way of
exanple, of pyridine derivatives, pyrimidine derivatives and

pyrazolas derivatives.

rmorg the pyridine derivatives, wention may be made of ths
compceunds descrioed, for example, in patents GB 1 026 978
and GB 1 153 198, such as 2, 5-diamincpyridine, 2-{4-
methoxyphenyl)amino—3—aminopyridine and 3,4-diamincpyridine,

and addition salts thersof with an acid.

Other pyridine oxidation bases that can be used in thoe
present invention are the 3-amincpyrazolo[l, 5-alpyridine
oxidation baces or addition salts thereof described, for
exanple in patent application FR 2801308. By way of
example, mention may be made of pyrazololl,5-alpyridin=-3-

ylamine; 2—acetylaminopyrazolo[l,5—a]pyridin“3~ylamine; 7=

morpholin-&—ylpyrazolo[1,5-a]pyridin—3—ylamine; 3-zmino-
pyrazole[1l,5-alpyridine-2-carboxylic acid; 2-methoxy-
pyrazolo([l,5-alpyridir-3-ylamine; (3-aminopyrazolo[l, 5~

alpyridin-7-yl)methanocl; 2~ {3-aminocpyrazolo[l,5-a|pyridin-5-
v1)ethanol; 2—(3“aminopyrazolo[l,5-a]pyridin—7—yl)ethanol;
(3~aminopyrazolo[l,5-alpyridin-2-yl)methanol; 3,6-
diaminopyrazololl,S-alpyridine; 3, 4-diaminopyrazele[l, 53—
alpyridine; pyrazelo[l,5-alpyridine-3,7-diamine; T
morpholin—4—ylpyrazolo{1,5—a]pyridin—3—ylamine;
pyrazolo[l,5-alpyridine-3, 5-diamine; 5-morphoiin—4-
vlpyrazolo [1,5-alpyridin-3-ylamine; 2-[(3-aminopyrazcloll, 3-
a]pyridin-S—yl)—(Z—hydroxyethyl)amino]ethanol; 2~[(3-
aminopyrazolo[1,5—a]pyridin—7—yl)—{2—
hydroxyethyl)amino]ethancl; 3—aminopyrazolo[l,S—a]pyridin—Sw
0l; 3Z-aminopyrazolo[l,5-alpyridin-4-ol; 3-aminopyrazolo[Z, 5=
ajpyridin-6-cl; 3-aminopyrazolo [1,5-alpyridin-7-0l; and

additiocn salts thereof with an acid.
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Among Lhe pyrimicine derivatives, mentior may be made cf the
cempounds  described, for example, 1in patents DB 2359398;
JF B8-169571; JP 05-63124; EP 0770375 or patent apolicaticn
WO 96/1576%5, such as 2,4,5,6—tetraaminopyrimidine,
é—hydroxy—Z,5,6~triaminopyrimidine, 2-hydroxy-4,5, 6—
trisminopyrimidine, 2,4—dihydrcxy45,6—d:aminopyrimidine or
2,5,6-triamincpyrimidine, and zddition sa’ts therecf with an
acid and tautomeric forms thereof, when a tautomerlc

equilibriam exists.

Among the pyrazole dsrivatives, mention may be made of the
compeunds describad in patents DE 3843892 and DE 4133937 and
patent applications WO 94/08269, WO 54/08970, TR-A-2 733 749
and DE 195 43 888, such as 4,5-diaminc—i-methylpyrazele,
4,5—diamino—l"(B—hydroxyethyl)pyrazole, 3,4-diaminopyrazole,
4,5—diamino—l~(4‘—chlorobenzyl)pyrazole, 4,5-diamino-1,3-di-
methylpyrazole, 4,5—diamino—3-methyl-l—phenylpyrazole, 4,5-
diamino-1-methyl-3-phenylpyrazcle, 4-amino~1,3~dimethyl-5-
hydrazincpyrazole, l—benzyl—4,5—diamino—B*methylpyrazole,
4,5-diamino—3~tert—butyl—l—methylpyrazole, 4,5-diamino-1-
tert—butyl-3-methylpyrarzole, ¢,5-diamino—-1- (B-hydroxyethyl} -
3-methvlpyrazole, 4,5—diamino—l—ethyl—3—methylpyrazole, 4,5-
diamino-l-ethyl-3-(4'-methoxyphenyl)pyrazole, 4,5-diaminc—1-
ethyl-3-hydroxyunethylpyrazole, 4,5-diamino-3-hydrozymnethyl-
1-methylpyrazole, 4,5-diamino-3-hydrogymethyl-1-
iscpropyvlpyrazols, 4,5-diamino-3-methyl-1-isoprepylpyrazole,
4—amino-5-(2'-aminoethyl)amino-1,3~dimethylpyrazole,

3,4,5%5-triamircpyrazole, 1-methyl-3,4,5-triaminopyrazole,
3,5—diamino—1_methyl~4—methylaminopyrazole or 3,5-diamino-
4—(B—hydroxyethyl)amino—l-methylpyrazole, and addizion salts

thereof with an acid.

The additional oxzidation base(s) optionally present in the
composition of the invention 1s (are) in gencral present in
an emount ranging approximately from 0.001% to 20% by weight
of the total welght of the dye composition, prefarably
ranging from 0.CC5% to 6%.

If the composition according to the invention contains at

least one additional oxidation base, it also contains one or
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more couplers conventionally used for dyeing keratin fibres.
among these couplers, mention may in particular be made oI
reta-chenylenadiamines, meta-diphenols, naphthalene

couplers, heterocyclic couplers, and addition sa’ts thersof.

By way of example, mention may be made of 1,3
dihydroxybenzene, 1, 3-dihydrogy-2-methylbenzene, 4chloro-
1, 3-dihydroxybenzene, 2, 4-diamino=-1-(B-hydroxy-
ethyloxy)benzene, 2—amino—4~(B—hydroxyethylamino)—1methoxy—
benzenes, 1,3-diaminobenzens, 1,3-bis(2,4-diamino-
phenoxy)propans, 3-ureideaniline, 3-ureido-1-
dimethylamincbenzene, sesamol, 1—B—hydroxyethylamino~3,4—

methylenedicxybenzens, a-naphthol, 2-methyl-~l-naphthel, &-
hydroxyindole, 4-hydrozyindole, i-nycroxy-N-methylindole, 2-
amino~3-hydroxypyridine, 6-hydroxybenzomorpholine, 3,50~
diamino=2, 6—dimethoxypyridine, 1N- (B-hydroxyetnyl)amino-3, 4-
methylenedioxybanzere and 2,6-bis (hA-

hydroxyethylamine) toluene, and addition sa’ts thereof.

In the composition of the present invention, if it is (they
are) present, the coupler (s} is (arc) generally present in
an amount ranging approximately from 0.001% to 20% by weight
of the total weight of the dye compositicn, preferably

ranging from 0.005% to &%.

In general, the addition salts of the oxidation bases and of
the couplers tnat can be used in the contexl oI the
invention are in particular c<hosen from additicn salts with
an acid, such zg hydrochlorides, hydrobremides, sulphates,
alkylsulphonic acids in which the linesar or branched alkyl
part is C;-C¢ such as methylsulphonic acid for example,
citrates, succinates, tartrates, lactates, tosylates,
cptionally stbstituted arylsulphenic acids such as, for
example, benzenesulphonic acid or para-toluenesulphonic

acid, phosghates and acetales.

The cosmetically acceptable medium is a cosmetic medium
generally composed of water or of a mixture of water and at
“east one organic solvent for sclubilizing the <ompounds
which would not be sufficiently water—-scluble. By way of

organic solwvent, mention may, for example, be made of C.-C.
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lower alkanols, such as ethanol and ‘sopropancl; polyecls and
polyol cthers, such as 7-kutexyethanol, propyleneg glycol,
propy_ene  glycol monomethyl  ether, diethylene glycol
monocthyl ether and diethylene glycol monomethyl ether, and
aiso aromatic alcohols such as benzyi alconol or

chenoxyethanol, and mixtures thereof.

The sclvents are preferably present in proportians
preferably approximately hetween 1% and 40% Dby weight
relative to the totzl weight of the dye compositicn, and
even more preferably approximately petweer 5% and 30% by

welight.

The dye composition in accerdance with the invention may
alse contain varicus adjuvants cornventionally used 1n hair
dyeing compogitions, such as anionic, caticnic, non-ionic,
amphoteriz or switterionic surfactants or mixtures thereo?,
anionic, cat‘onic, non-ionic, amphoteric or zwitterionic
polymers or mixtures thereof, inorganic or organic
thickeners, and in particular anionic, vcationic, nen—ienic
and amophoteric polymeric associlztive thickeners,
antioxidants, penetrating agents, sequestering agents,
fragrarces, buffers, dispersants, conditioning agents, for
example wvolatlle or non-volatile, modified or urmocdified
silicones, film-forming agents, ceramides, preserving agents

and opacifiers.

The above adiuvants are generally present in an amount for
cach of between U0.01% and 20% by weight relative to the

total weicht of the compesition.

of course, those skilled in the art will take care toc select
this or thesz opltionally additicral compound (s} 1in such a
way that the advantageous properties intrinsically
associated with the dve composition in accordance with the
invention are rot, or are not substantially, impaired by the

enviszgsd addition(s).

The pH of the dye composition in accordance  wWitn the
invention is generally approximately between 3 and 12, and

preferably approximately between 5 and 11. It can be
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adjusted to the desired value by means of acidifying or
basifying agents usually used for dyeing keratin fibres, or

alternatively using standard buffer systems.

2mong the acicifying agents, mention may be made, by way of
example, of inocrganic or organic acids, such as hydrochloric
acid, orthophosphoric acid, sulphuric acid, carboxylic
zcids, such as acetic acid, tartaric acid, citric acid or

lactic acid, ard sulphonic acids.

rmong the basifying agents, mention may be made, by way of
example, of agueous ammronisa, alkaline carbonates,
alkanolamines such as monoethanclamine, diethanolamine and
triethanolamine and derivatives thereof, scdium hydroxide,

potassium hydroxice and the compounds of formula (II; beleow:

Ra\ /Rb
N
/s N

R
Rn d{II)

in which W is a prcpylene residue ooptienally substituted
with a hydrozyl group or a C--C; alky: radical; R,, R,, R and
R4, which may be identical or different, repressent a hydrogen

atom or a C;—C: alkyl or C;—Cy hydroxyalkyl radical.

The dye composition according teo the invention may be in
various formg, such as in the form of liquids, creams, gels,
pastes or any other form suitable for dyeing keratin fibres,

and in particular human hair.

The precess oI the present invention is a process in which
the composition according to the present 1nvention as

defined above is applied to the fibres.

pccording to a specific embodiment, the compositien of the
invention is applied to the keratin fibrss in the presence
of an oxidizing agent for a period of time sufficient to

obtain the desired lightening.
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The »xidizing agent can be added to the composition of the
invention Jjust at the time of use, or iz may be used
starting from an oxidizing composition containing it, which
is applied simultaneously with or secguentially to the

composition of the invention.

nccording te a specific embodiment, the compositicn
according fo the invention comprises at least onc oxidation

Cye precursor.

The mixture obtained is subsedquently applied to the keratin

fibres.

After a leave-in time of between 3 minates and 1 hour, and
preferably between 5 and 3C minutes, the keratin fibres are
preferably rinsed with water, optionally washed with

shampoo, rinsed with water agzin, and then dried.

The oxidizing agsnts convertionally used for dyeing keratin
fibres are, for example, hydrogen peroxide, urea peroxide,
alkaline metal bromates, persalts such as perborates and
persulphates, peracids, and cxidase enzyres, ameng which
mention may be made of peroxidases, 2-electron
oxidoreductases such as uricases, and 4-elsctron o¥igenases
such as laccases. According te a specific embodiment, the
composition contains an oxidizing agent of peroxide ftype
and/or an oxidizing agent of persalt type, for example a
mix-ure of nydrogen peroxide and persulphates, hydrcgen
percxide alone or the persulphate alone. In accordance with
a particularly advantageous embodiment, the oxidizing agent

iz hydrogen peroxide alcne.

The oxidizing composition may also contain various adjuvants
conventionally used in compositicns for dyeing Lhe hair and

as ds=fined above.

Ancther subject of the invention is representad Dby a
multicompariment device comprising a first compartment
containing a dye compositicn as defined above and a second
compartment contalning a composition comprisirg at least one

oxidizing agent.



10

15

20

25

(109) JP 2009-52017 A 2009.3.12

According to 2 variant, the device comprises a first
compartment ccntaining a composition comprising one or more
polycationic dyes of formula (I} but no oxidation dye
precurser (base, coupler}, a second compartment comprising 2
composition comprising at least one oxidation dye precursor
chosern from ons oF more oxidation bases, opticnally
associated with one or more couplers, and a <third
compartment containing a compesition comprising at least one

oxidizing agent.

The information thal has been given with respect to the
nature of the dyes and of the ingredients that can be used
in this field remains valid and reference may be made to the
corresponding parts of the description. Thus, the
compositions of the first, gsacond and third compartments can
each comprise the conventional additives of tha dys
compositions that can be used for dyeing human keratin

fibres.

The following examples scrve to illustrate the invertion

without, howewvar, being limiting ir nature.

EXAMPLE 1

Synthesis of compound [5]: Syrthesis of 1-{6-{3-[4-(1H-

imidazol-l—yl)butyl]—1H—imidazol—3—ium—l—yl}hexyl)—4—{(E)—
[methyl(phenyl)hydrazono]methyl}quinolinium dibromide
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ﬁﬁ

Compound &

NB: Compounds 1 and 2 are commercially available.

Stage 1

4.7 ml (40 mrol) of l-methyl-l-phenylhydrazine [1] 1in 8 ml
of water ars gtirrad at 0°C (temperatare of the reaction
medium) 1in a 250 ml three-necked flask equipped with a
thermometer and surmounted by a cendenser. 6.8 g (£0 mmol}
of 4-guinolirecarboxaldehyce [2] in 4C ml of methanol are
subsequently added slowly while maintaining thes reaction
medium at 0°C. The latter is subsequently brought slowly to
amblent temperature. The reaction is subsequently left at
amblent temperature for 32 hours, during which fTime a yellow

precipitate appears.

The precipitate formed 1s subscquently filtered under
vacuum, washed 2 times with water, and then drisd under a
szrong wvacuum. 10.3 g of a yellow powder correspending to

compound [3] are obtained.

The NMR spectra and the mass spectra are in accordarce with

the expected product [3].

Stage 2
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19 mi of 1,6-dikromohexzans are stirred at B80°C, in the
presence of 0.3 ¢ of compound [3], in a 250 m)l three-necked
flask equipped with a thermometer and surmounted by a
condenser. After reaction for 4.5 hours, Lhe dark orangc-
coloured reaction medium i3 subseqguently brought to arbient
temperature. A precipitate gradually forms during the

cooling.

Said precipitate 1is stbsequently filtered under vacuum,
washed with toluene, and then dried under a strong wvacuum.
0.775 g of an orange powder corresponding to compound [%] is

chtained.

The NMR spectra and the mass spectra are in accordance with

the expected product [4].

Stage 3

The intermediate [4] (4.5 g, 5 mmol) and 17 g of 1,4-bis(l-
imidazelyl)butane (20 mmal; aolublilized in 90 ml of
acetonilrile are stirred at reflux, in a 250 ml three—necked
flask equipped with a thermcmeter and surmocunted by a
condenser. After reflux for 7 hours, the reaction mixture is
~ooled and then concentrated; the residuc obtained is
subsequentiy purified by alumina column charomatography, to

give 2.5 g of compound [3].

The NMR spectra and the mass spectra are in accordance with

the expected product (51.

EXAMPLE 2
Synthesis of compound [9]: Synthesis of 1-{6-{3-[4-{1H~

imidazol-l-ylibutyl —1H—imidazol-3-ium-1-ylihexy ) -2-{(E)~
[methyl{phenyl)hydrazono]methyl}quinolinium dibromide
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L/ C MeOH, H,O l/z‘\\ = - ‘ pr——-Br @fj\//N\ /@
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Compound & Compound 1 Compound 7 Compound 8
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S & ‘
@Q\JN JJ 2B
N N r

Br - =
I}\]}JN——\/\_.N\,,N (
MeCN, reflux, 4h [\IN?E
Br
Compound 8 ’%
N
W
N
Campound 9

NB: compound & is a commercially available cempound.

3tage 1

4.7 nl {40 mmecl) of 1-methyl-1-phenylhydrazine ([1] in 8 ml
of water are stirred at 0°C, in a 250 ml three-nscked flask
eguipped with a thermometer and surmeounted by a condenser.
Ssubsequently, 6.8 g (40 mmol] of 2-quinelinecarnoxyaldehyde
[&] aplubilized in 40 ml of methancl are then added slowly.
Subsequently, the reaction medium is stirred for 3 hours at
ambient temperature. A precipitate gradually forms during
the reactiocn. This precipizate is subsequently Filtered off
under vacuum, washed three times with water, and then dried

under a streng vacuum. 10.3 g of compound [7] are cotainsd.

The NMR spectra and the mass specira are in accordance with

the expected product [7].

Stage 2
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5.22 g {20 mmol) of the intermediate [7] solubilized in
20 ml of 1,6-dibromohexane are stirred at g0°c fer 5 days,
in the presence of a catalytic arecuri of Kl {60 mg), 1in a
250 ml three-necked flask equipped with a thermometer and
surmounted by a condenser. After reaction, the reacticn
mediwa is cooled to ambient temperatare. A pracipltate
¢cradually forms during the cooling. This precipitate is
stbsequently =Ziltered off wunder vacuum, washed with ethyl
acetate, and then dried. After flash silica column

purification, 0.8 g of compound [8] 1s cbtained.

The NMR spectra and the mass spectra are in accordance with

the expected procuct [B].

Stage 3

The intermediate ([81 (1.6 g, 3.2 mmeol), and & g of 1,1~
bis{l-imidazolyl)butane (32 mmol) solubilized in 20 mi of
acetonitrile are stirred at reflux in a 250 ml threa-necked
flask equipped with a thermcmeter and surmounted by a
condenser. After refluxz for 4 hours, tne reaction medium is
cooled and then concentrated, the residue obtained 1is
subsequently purified by alumina column chronatography
(MeOH / CH,Cl; = 1/100 to 1/10), to give 1.2 g of ceompound
[21.

The NMR spectra and the mass spectra are in accordance with

the expected product [2].

EXAMPLE 3

Synthesis of compound [13]: Synthesis of 1-(6={3-[4-{1H~-

imidazol—l-yl)buty11—lH—imidazolﬂ3—ium—1—yl}hexyl}-2—{(E)"
[methyl(phenyl)hydrazono]methyl}pyridinium dibromice
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Compeound 12 Compound 13 )

NB: Comgound 10 1s a commercially available comrpound

Stage 1

1.07 g (1C mmol) of 2-pyridinecarboxaldehyds [10] and 1.22 g
{10 mmol) of 1-methyl-l-phenvlhydrazine [1] in 20 ml of
ethanol are stirred at 80°C for 12 h, iIn the presence of 3
drops of acetic acid, in a 230 ml Lthree-necked flask

equipped with a thermometer and surmoeunted by a condenser.

Aftar concentration of the reaction medium, =a residue 1is
obtained; said residue is neutralized to pH 8 with a
saturated solution of NaHCO; and then extracted threse times
with ethanol acetate. The organic phases are combinad and
then dried over magnesiun sulphate, filtersd and evaporated,

to give 2 g of product [11].

The NMR spectra and the mass spectra are in accordance with

tre expected product [11].

Stege 2
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2.1 g (10 mmol) of intermediate [11] and z4.4 g {100 wmol)
of 1,6-dibromohexans in 15 ml of ethyl acetats are stirred
2t €0°C for 15 h, in a 250 ml three-necked flask equipped
with a thermometer and surmounted by a condenser. The dark
yellow-coloured reaction mediam is subsequently brought to
arbient tempe=-ature. A precipitate gradually forms during
the coonling. This precipitate is subseguently filtered off
snder vacuum, washed with ethyl acetate, and then dried.
After flash silica column purification
(methanol/dicklerometnane: 1/30 to 1/10), 2.5 g of a dark

yellow powder corresponding to compound [12] ars obtained.

~he NMR spectra and the mass spectra are in accordance with

the expected product [1l2].

Stage 3

The intermediate [12] (1.5 g, 2.7 mmol) and 5.1 g of 1,4-
bis({l-imidazolylibutane (27 mmol) solupilized in a mixture
composec of 20 ml of acetonitrils and 5 ml of ethancl are
stirred az 70°C, in a 230 nl three-nccked flask equipped
with a therroreter and surmeunted by & condenser. After
reflug for 12 hours, the reaction mixture is cooled and then
concentrated; the residue obtained is subsequently purified
by alumina column chrematography (Ma0H / CHyC1, = 1/100 to
1/10}, to give 1.1 g of compound [13].

The NMR spectrz and the mass spectra are in accordance with

the expected product [13].

EXAMPLE 4
Synthasis of compound [17]: Synthesis of 1-{6-{3~[4-{1H-

imidazol—;—yl)butyll~lH—imidazol—3—ium—1—yl}hexyl}—4—{(E)—
{Hethyl(phenyl)hydrazono]methyl}pyrldinium dibromide
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g5: Compeound 14 is a commercially available compound.

Stage 1

One equivalent of N-methylphenylhydrazine (58.7¢ g;
0.4809 mol, compound [1]} is diluted in 50 ml of ethancl, in
a three-necked flask surmounted by a condenser, and 1.5 ml
of acetic acid are added. The reaction medium is then
stirred at 0°C. Using a drooping funnel, 1 eguivalent of 4-
pyridinecarbcxaldshyde (51.5 g; 0.4808 mol, compound [14])
is added. After addition of the &zldehyde, the reaction
medium is heated at 65°C  (oil bath terperature) for

13 hours.

The reaction medium is subsequently poured into a water-ice
(1/3) mixture. The mizture is then stirred. After stirring,
the oily residue results in a yellow powder being obtained.
This powder is then filtered off and then wasned several
times with water. After drying, 83.2 g of compound [153] are

obtained.
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The NMR spectra and the mass spectra are in accordance with

the expected product [13].

Sstags 2

Compound [15] (80.1 g, 0.379 mol) iz diluted in 250 mi of
toluens, in a 3-litre throee-necked flask surmounted by a
condenscr. The mixture is brought to 80°C and a sclution of
1, 6-dibromohexane (1.94 mol) in 750 ml of toluene is added
in 10 minutes. A precipitate forms during Che reaction.
after reaction fer 4.5 hours, the reaction madium is cooled

and then filtered.

purification: The precipitate obtained is washed with 200 ml

of +oluene and then 100 ml of petroleum ether. This
precipitats 1z subsequently solubilized in 1 litre of
dichleromethane and then extfacted with waler. The organic
phase is washed ¢ times with water, dried over magnesium
sulphate, filtersd, and then concentrated. A brown oil is
obtained, which is taken up with 50 mlL of toluene. & yellow
precipitate is obtained, which is separated by filtration
and then dried, to give 95.1 g of compound [16] ir. the form

of a yellow powder.

The NMR spectra and the mass spectra are in accordance with

tne expected product {16].

Stage 3

The intermediate [16] (1.6 g, 3 mmel) and 3.7 g of 1,4-
biai{l-imidazelyl)butane (30 mmol) solubilized in 50 ml ¢f

scetonitrile are stirred at reZflux in a 250 ml three-necked
flask equipped with a thermometer and surmounted by a
condenser. After reflux for 12 hours, the reaction mixture
is cooled ard then concentrated; the residue obtained is
subsequently purified by alumina column chromatography
(MeOH / CH,Cl, = 1/100 to 1/10), to give 1.03 g of compound

(171-

The KMR spectra and Lhe mass spectra are in accordance with

the expected preduct [17].
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EXAMPLE 5
[21}:
imidazol—l—yl}buty11—1H—imidazol—3—ium—l—yl}hexyl)—?—methyl-

Synthesis of compound Synthesis cof 3—({6-{3-[£- (11~

2~{(E)—[methyl(phenyl)hydrazono]methyl}—1H—imidazol—3fium

dibromide
NN
l\{ o] / EtOH, AcOH cat. ,hi' N-N/ Br/\/\/‘vBl’ [ §_¢
< + @—N | A
N H NH, B80OC,5h N 8¢, 5h .

Br

[Compound 18
/ /
EN}JN-
N
Br

Br gtmi/\/“ﬁjy

Compound 1 Compound 19

/ /
= N
Y N\/\\/\Nq [ 1‘_’)\ b
)
23r7

MeCHN, reflux, 6h

Compound 20

Compound 20 Compound 21

N3: Compound 18 is a commercially available compound.

Stage 1
2.2 g (20 mmol) of l-methyl-2-imidazolecarboxaldehyde [18]
and 2.44 g (20 mmol) of 1-methyl-l-phenylhydrazine (1] din

50 ml of ethanol are stirred at 80°C, in a 250 ml three-
necked flask equipped with a thermometer zrd surmounted by a
condenser, ir the presence of 3 drops of acetic acid. after
reaction for 5 hours,
and the

cbtained is washed with diethyl ether. After drying, 4 ¢ of

the medium is brought back to ambient

temperature solvent 1is concentrated; the powder

compound [18] are obtained.

The NMR spectra and the mass spectra are in accordange with

the expected product [12].

Stage 2

JP 2009-52017 A 2009.3.12
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1.1 g {5 mmol) of intermediate [12] and 12 ml (20 mmol) of
1, 6-dibremchexane are stirred at 80°C in a 250 wl three-
neckad flask equipped with a thermometer and surmounted by a
condenser. Afier heating for 5 hours, the reaction mixture
is cooled to ambient temperature. A yellow precipitate
gradually forms during the cooling. This precipitate i=
subsequently filtered off, and then washed with ethyl
acetate and, finally, dried urder a strong wvacuur, bto give

2.1 g of compcund [20].

The NMR spectra and the mass spectra are in acccrdancze with

the expected product rzol.

Stage 3

The intermediate [20] (1.2 4, 2.6 mmol} and 5 g of 1,4-
bis(l-imidazolyl)butane {26 mrol) solubilired in 70 ml  oF
scatonitrile are stirred at reflux in a 250 mnl three—-necked
flask equipped with a thermemeter and surmounted by &
condenser. After reflux for % hours, the reaction mixture is
cooled and then concentrated; the residue obtained 1is
subsequently solubilized in water and then extracted with
dichloromethans. The agqusous phase 1is concentrated. The
powder obtained is purified by alumina column chromategraphy
{M=a0OH / CHyZl, = 1/100 to 1/20), to give 1.02 g of compound
[21].

The NMR spectra and the mass spectra are in accordance with

the expected product [21].

EXAMPLE 6
gynthesis of compound [25]: Synthesis of 3-(6-{3-14-{1H-

imidazol—l—yl)butyl}—lH—imidazol—3—lum—1—yl}hexyl)—l—methyl—
2"{(E)—[methyl(phenyl)hydrazono]mcthyl}—lH—3,l-benzimidazol—

3-ium dibromide
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Compound 22 Compound 1 Compound 23 Compound 24
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MeCN, reflux, 24 h

Br €)+
3 N\/\/\N’\\

.

Compound 24 Compound 25

NB: Compound 22 is a commercially available compoand.

Stage 1

2.4 g (15 mmol} of 1-methyl-2-formylbenzimidazole [22] and
1.8 g (15 mmol) of 1-methyl-1-phenylhydrazine [1] in 50 ml
of ethanol are stirred at 60°C in a 250 ml three-nacked
flask equipped with a <zhermometer and surmounted by a
condenser. After reaction of 18 hours, the =reacticn medium
is brought back to ambient temperatures and then poured over
an ice bath; a precipitate appears. This precipitate is
subsequently filtered off, and then washed with water and,
finally, dried. 3.9 g of compound [23} are obtained.

The NMR spectra and The mass spectra are in accordance with

the expected product [23].

Stage 2

3.9 g (14.7 rmmol) of intermadiate 23] ard 23 ml (147 mmol}
of 1,6-dibromohexane are stirred at 100°C in =z 250 ml three-
necked flask equipped with a thermometer and surmcunted by a
corderser. After reaction for 5 hours, the reaction medium
is conled to ambient temperature. A yellow precipitate

gradually forms during the conling. This precipitate 1is
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subsequently filtered ofZ, washed several times with ethyl

acetate, and then dried. 7 g of compound [24] are obtained.

The NMR spectra and ths mass spectra are in accordance with

the expected product [Z4].

Stage 3

The intermediate [24]1 (1.5 g, 23 mmol) and 5.7 g of 1,4-
bis(i-imidazolyl)butane (30 mmol) =solubilized in 920 ml of
acetonitrile are stirred at reflux, in a 250 ml three-necked
flask equipped with a thermometer and surmounted by a
condenser. After refiux for 24 hours, the zreaction migture
ie cooled and then concentrated; the regidue obtained is
subsequently purified by aluminz ¢olumn chromatography, to

give 1.1 g of compound [231].

The NMR spectra and the mass spectra are in accordance with

the expected preduct [Z3].

NB: 1,4—bis(1—imidazolyl)butane synthesis

N
NaOH, toluene, water, (NBU), N+Br- 2
E \> + B ' 4 N “d —
Br o N !

Reflux, 32 hours
2eq.

35.2 g of imidazole (0.52 mol), 54 g of 1,4-dibromnobutane
(0.26 mol)y, 10C g of sodium hydroxide (2.5 mol), 3.15 g of
tatrabutylammonium bremide (0.016 mel) in 240 ml of toluene
and 100 ml of water are stirred at reflux for 32 hours, in a
round-bottored [flask surmounted by a condenger. RAfter
coeling, & product crystallizes. This product is filtered
off and recrystallized from 200 ml of water. Afiter drying
under an active vacuum, 48 g of a belge powder corresponding

to the compound are obtained.

The NMR spectra and the mass spectra are in accordance with

the structure of the expected compound.

EXEMPLE 7
gynthesis of compound [271:
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Joer DMPU
80°C,8h
Br N7 Br
}v-
&
~
Compound 16 Compound 27

The intermediate [16] {2 ¢, 3.7 mmocl) and 1l-methylimidazole
(0.7 g, 2.7 mmocl} solubilized in 10 ml of DMPU are stirred
at 90°C in a 250 ml thrce-necked flask equipped with a
thermometar and surmounted by a condenser. After 8 hours at
90°C, the reaction mixture is cooled and then poured over a
solution of ethyl acetate; a precipitate appears. This
precipitate is then filtered off, solubilized with a small
amount of methanol and again precipitatad by adding ethyl
acetate. The precipitate is then filtered off, and then

d-ied under vacuum to give 2.5 g of compound [27].

The NMR spectra and the mass spectra are in accordarnce with

the expected product [27].

EXAMEPLE 8
Synthesis of compound [28] : 1-(6-{3-[4- ({3 methyl-1H~-

imidazol"B—ium—l*yl)butyl]-1H—imida2cl—3*ium—i—yl}hexyl}*4—
{ (B} {methyl{phenyl)hydrazono]mathyl]quinolinium dibromide

and 4-methylbenzenesulfonate.
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comaonnd 5 compound 28

In a 50 ml tarse-necked flask eguipped with a thermcmeter
the intermediate [5] (2.123
g, 0.2 mmole), (0.14% g, 0.8
solubilized in 1.5 ml of DMPU anc

and surmounted by a condenser,
methyl p-toluene sulfonate
mmole) are stirrec at
go°cC.
Aftex guc,

12 hours a-c the mixture is coocled and poured

over ethyle acetate | a viscous orange oil appears. The oll
ig washed 2 times with ethyle acetate and dried under wvacuum

o give 0.097 g of ccmpound [28].

The NMR spectra and the mass spectra are in accordance with

the expected product [28].

EXBMPLE 9
Synthesis of [29] 4-{{E}-

[methyl{phenyl)hydrazono]methyl}-la{é—[3—(4—[3—[3—

compound

(trimethylsilyl)propyll—1H—imidazol—3—ium-l—yl}butyl)—13-

imidazol—Bmium—l-lehexyl}quinolinium dibrcmide and

chloride.

JP 2009-52017 A 2009.3.12
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in a 50 ml three-necked

flask equipped with a thermometer

and surmounted by a condenser, intermediate [5] (0.123 g,
0.2 mmole), (3-chloropropyl) (trimethyl)silane {0.121 g, 0.8
mmole) and a catalytic gquantity of potassium iodide are

solubilired in 1.3
after 4% hours at 95°C,
over ethyle acetate.
purified by alumina column

of compound [28].

ml of DMPU and stirred at 85°C.
the mixture 1is coocled and poured

A wiscous orange oil appears which is

chromatography, to give 0.081 g

The NMR spectra and The mass spectra are in accordance with

the expected product [28].

EXAMPLE 10

Synthesis of compound

[31]:

1-[6-(3-methyl-1H-imidazol=-3-

ium-1-yl)hexyl]-2-{(E)~

[methyl {phenyl)hydrazonolmethyl}

pyridinium bromide and t-methylbenzenesulfonate.

o, O
N+‘ /N.N oy s H
- \
Br
DIPEA, CH.CN

reflux, 3 h
.

Br

Compound 12

g Q
Sy

2| —0—
Br d

DMPU, 80°C, 9

O\/Q
<\H

/ CompoJng 31 J

Compound 30

Stage 1
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In a 25 ml thres-necked flasx equipped with a thcermometer
and surmourted by a condenser, intermsdiate [12] (2.27 g, 5
mmoles), imidazole (3.40 g, 50 mroles) are stirred in 30 ml
of acetonitrile and 11.4 g of diiscopropylethylamnine.

5 After 3 hours reflux, the reaction medinm is coecled; the
solvent is evavccrated and the <c¢btained residus is
chromategraphied (THF / MeOH: 4:1) to give 2.2 g of compound
[30] and some impurities.

The product is then suspended in 80 ml ¢f ethyle acetate and
10 2 ml of methanol. After 12 hours stirring at ambient
temperature, the yellow powder is filtrated and dried under
vacuum to give 1.6 g of a yellow powder corresponding to

compound [30] .

15 The WMR spectra and the mass spectra are in accordance with

the expected product [30}.

Stage 2

20 In a 50 ml thres-necked flask equipped with a thermcmeter
and surmourted by a condenser, inlermediate [30] (0.082 g,
0.2 mmole), methyl o-ftoluene sulfonate {(0.2£49 g, 0.8 mrols)
are sclubilized in 1.5 ml of DMPU and stirrsd at 80°C.
After 9 houars at 80°C, the reaction medium 1is cooled and

25  poured over ethyle acetate; a wviscous vyellow oil appears
which 1s washed 2 times with ethvle acetzte. The obtained
vellow oil 1s then dried under wvacuum to give 0.081 g of

compound [31].

30 The NMR spectra and the mass spectra are in accordance with

the exgected product [31].

EXAMPLE 11
Synthesis of ceompound [32]: Z2-{(E})-[methyl (phenyl)hydrazonoc]

35 methyl}-1-(6~-{3-[3-(trimethylsilyl) prepyl]-1H-imidazol-3-

ium-1-yllhexyl)pyridinium bromide and chloride.
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Compound 30 51~ Compeourd 32

In a 50 ml three-necked flask, esquivped with & thermomster
and surmounted by a condenser, compcund [30] (0.088 g, 0.2
mmole), (3—chlorocpropyl) (trimethyl)silans (2.121 g, 0.8
mmole} and a catalytic guantity of potassium iodide are
solubilized in 1.5 ml of DMPU and stirred at 95°C.

After 3€ hours st 95°C, the reaction medium is coocled and
poured over ethyle acetate. A solid resicue appears, which
is filtrated under wacuum, then washed 2 times with elayle
acetate and dried under vacuum to give 0.074 g of a yellaw

powder corresponding to compound [32].

Tre NMR spectra and the mass spectra are in accordance with

the expected product [32].

EXAMPLE 12
Synthesis of compound [341: l-methyl-3-[6- (3~methyl-1H-

imidazol—3—ium—1—yl)hexyl]—2-{(E)—{methyl(phenyl}hydrazono]
methyl;—-1H-3,1-benzimidazol-3-ium chloride and 4

methylbenzenesulfonate,

/
T A CL NN 7 @ W
C;EE A %\ e NN go
B- 10 eg. DIPEA, 0.1 eg. KI DMPU, 80°C. g h.
MeCN, refux, & h
2- Dowex, RT, 24 h, 2 ct / 3 ﬁ—ﬂ
N
Bt Wi N
Compourd 24 [ompoiad 13 Compound 34
stage 1

In a 250 ml three-necked flask, equipped with a thermometer

and surmounted by a condenser, compound [24] (2.03 g, 4
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mmoles), imidazole (2.72 g, 40 mmoles) are mixed with 30 ml
0Z acctoritrile, 7 ml of diisopropylethylamine and a
catalytical quantity of potassium iodide (67 wg, 0.4 mmole).
After & hours reflux, the reaction medium is cooled and
poursd cver 300 ml of ethyle acetate. "he resulting
pracipitate is filtrated, washed with ethyle acetate and
finally dried under vacuum to give 1.8 g of a yellow powder.
The powder is then sclubilized in 20 ml of methancl with 34
g of a DOWEX anion exchangs resin. The resulling mixture is
then stirred at ambient temperature during 24 hours.

“he mixture is then filtrated and the reaction medium is
concentraled under vacuum. The resulting solid is purified
by silica gel chromatography to give 0.86 g ¢f compound [33]

{yeliow solid}.

The NMR spcctra and the mass spectra are in accordance wilh

the expected product [33].

Stage 2

In a2 30 ml three-necked flask equipped with a thermometer
and surmounted by a condenser, compound [33] (0.099 ¢, 0.2
mncle), methyl p-toluene sulfonate (0.149 g, 0.8 mmole) are
sclubilized in 1,5 ml of DuMPL and scirred at 80°C.

After 9 hours at 80°C, the reaction medium is coocled and
poured over ethyle acetate. A viscous vyellow o0il acpears
which is washed 2 times with ethyle acetate. The vellow oil

is then dried under vacuum to give 0.065 g of compound [34].

The NMR spectra and the mass spactra are in accordance with

the exvecled product [34].

EXAMPLE 13
Synthesis of compound [35]: 1-methyl-2-{(E)-[methyl (phenvyl)

hydrazone:methyl}-3-(6-{3-[3- (trimethylsilyl) propyl] -1H-
imidazol-3-1lum—1-yl}hexyl)-1H-3, l-benzimidazol-3—ium

dichloride
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Compound 33 Compound 35

In a 30 ml thres-necked flask equipped with a thermomster

and surmountecd with a condenser, compound [33] (C.099 g, 9.2
mmolea}, (3—chloropropyl) {trimethyl)silans (0.121 g, 0.8
mmole) and a catalytic quantity of potassium iodide are

solubilized in 1.5 ml of DMPU and szirred.

After 36 hours at 95°C, the reaction medium is zocoled and

poured over acetate. A yellow preciopizate

which is filtated

ethyle appears

nnder vacuum, washed 2 times with =athyle
acctate and then dried under wvacuum to give 0,087 g of a

yellow powder corresponding to compound [35].

The NMR spsctra and the mass spsctra are in accordance with
the expected product [35].
EXAMPLE 14

Examplas of dyeing

The dyeing compositions are prepared according to the

following preportionsg:

Sclution 1

50/50)
60 %

Alkyl (CB/C10 120 g

polyglucoside (2) in a

aqueous soluticn

JP 2009-52017 A 2009.3.12

FEthancl

200 g

Polyethylene glycol (8 ED)

400

50 g

Benzyl alcohol

40 g

Demineralized water

gsp 1000g
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Sclution 2 : Buffer pH 9.5
Ammonium chleride (NH,CL) 54 g

Armonia (20% agueous soluticn) gsp pH=9.5

{approx. 40 ml)

Demineralized water gsp 1000 ml

Solutien 3 : Buffer pH 7

KH.PO 0.026mel/1
Na,FOy 0.041mol/L
Demineralized water gsp 500ml

The dyeinyg composition are cbtained ky solubilizing the
direct dye mentionec below (5%107°'mol/1l) in solution 1 and
by adding an equlvalent volume of solution 2 or 3 (pH7 or
pH 2.5).

Each composition is apolied onto locks of natural hair with
90% of whice nair (lg of hair for 6 g of soluticn) .

After 30 minutes at ambient Lemperature, the locks of hair
are r.nsed, washed with a stzndard shampeo, rinsed agaln

and dried.

The results are in the table below:

pH7 pH 9,5
@ vellow Yellow
chromatic chromatic
My A -
2 N
MeSO,”
Compound I : Basic Yellow 87
(not according to the
invention)
Compound 5 Orange Orange
chromatic chromatic
intense intense
Compound 2 Reddish Raddish
yellow yellow
chromatic chromatique
intense intense
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Compound 13 Yallow Yellow
Compound 17 Yellow Yellow
chromatic chromatic
intense Intense
Compound 21 Light yellow Light
yellow
Compound 25 Yellow Yellow
Compeound 27 Yellow Yellow
chromatic chromatic
intense intense
Compeound 28 Orange Orznge
chromatic chromatic
intensze intense
Compound 29 Orange Orange
chromztic chromatic
intense intense
Compound 31 Yellow Yellow
Compound 32 Light yelliow | Light yellow
Compound 34 Light vellow | Light vellow
Compound 35 Light vellew | Light vellow

Comparative experiments

The color of the locks hair obtained by compound I (Basic
Yellow 87 net acgording to the inwventien) and by compound
27 is measured by using a spectrophotometer CM 2002

MINOLTA®, (Illuminant D&3).

Chrematicity 1s calculabted acceording to the following
formula:

C* = | a*? + b*2 ]1/'3

The higher the wvalue of C*, the more chromatic is the

resulting the color.

The dye wuptake 1is also calculated according to the
following formula:

DE* = [ (L¥ = L¥)2 + (a7 = a*1)2 + (b% — b*)? 177
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Wherein IL*,, A*, et b*; correspond to the coellficlients of
the undyed hair and L*., a* =t b correspond to  the
coefficients of the dyed hair.

The higher the wvalue of DE*, the more important is the

aptake of tho dye.

The following results are cbtained:

-

pH c* DE *
Compound I 7 40.25 30.5
Compound 27 7 59 45.5
Compound I 9,5 35.¢ 26.035
compound 27 8,5 48.4 35.35

The color obtained with compound 27 is significantly more
chromatic and the uptake <f the dye is more important than
in the case of the color obtained from cempound I, for both

values of pH.

Then, the locks of halr are submitted to a test of shampoo
fastness which consists in carxying out 10 shampoos {washing
ard rinsing) .

The resulting color is then measured in the Lab system, as

previously described.

The results are given below:

After 10 shampoos

(% of loss of color)

Ceompound I 20-30
Compound 27 0-10 ) _J
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1. Polycationic hydrazone compounds of following formula
{(I), tautomeric forms thersof and also addition salts
5 thereof with an acid and solvates therecf:
R, /X\Ix
N a
N7 ‘§|—‘W1-d—z
(Rgm F]*’; R An
SR B (1)
in which:
10 W; represents a heteroaromatic radical of following

formulae (1) to (8):

b
3
=
%
o
L]
A
o
x
5
A;U
e
|
AN

. “‘l ,’ ...‘ N \“
\\", + s @
") : (Ryo m | e (Rﬂ)c’/@_’(ff’ 5

(1) (2)

An N An ar, " a s,
(R3)p' (Ra)P/@‘ (RJ)P/@
N N An N An
mE ¢ e

(5) (6) {7) (8)

where:
15 * the radical R, represents:

- a hydrogen;

- an optionally substituted C;-C; alkyl radical,
optionally interrupted with one or more
heteroatoms and/or with one or more Jroups

20 comprising at least one hetercatom, preferably
chosen from oxygen, nitrogen, sulphur, CO, SO and
S0,, or combinations thereof; the alkyl radical
comprising n¢ nitro, nitroso, peroxo or diazo
functions;

25 - an alkylcarbonyl radical (R-CO-} in which R
represents a C;-C; alkyl radical;

- an alkylsulphonyl radical (RS0,-) in which R

represents a C;-C; alkyl radical;
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an arylsulphonyl radical (R'S0,-) 1in which R
repregents an optionally substituted phenyl or
benzyl radical;

a (di) (alkyl)aminosulphonyl radical ({R},N-50;-}

in which the R radicals independently represent a

hydrogen or a C;—C, alkyl radical;

a (di){alkyl)aminocarbonyl radical {(R);N-CO-) 1in

which fthe R radicals independently represent a

hydrogen or a C.—-C; alkyl radical;

a halcgen atom preferably chosen from bromine,

chlorine or fluorine;

a hydroxyl group;

a C,-C, alkoxy group:;

& C-C, ipoly)hydroxyalkoxy group;

a hydroxycarbonyl group;

an alkoxycarbonyl group (RO-CCO-} in which R

rapresents a C;-C; alkyl radical;

an alkylecarbonyloxy radical (RCO-0-}) in which R

represents a C;-Cy alkyl radical;

an optionally substituted aryloxy group;

an NR;R; group 1in which Ry and Rs represent,

independently of one ancther:

¢ a hydrogen atom;

* a C.-C, alkyl radical, optionally carrying at
least one hydroxyl or C;-C; alkoxy group, it
being possible for said alkyl radicals to
optionally form, with the nitrogen atom to
which they are attached, a saturated or
unsaturated, optionally substituted,
optionally aromatic heterocycle contalining
frem 5 to 7 ring members, cptionally
comprising another hetercatom which may be
identical to or different from nitrogen;

* a phenyl radical; an aminophenyl radical; a 4-
N, N-diethylaminophenyl radical; a
methoxyphenyl radical;

- an alkylcarbonylamino group (RCO-NR'-) in which

the R radical represents a C;—-C, alkyl radical and
the R' radical represents a hydrogen atom or a G-

¢, alkyl radical;
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a ureido group (N{R);-CO-NR'-) in which the R and
RT radicals, independently of one another,
represent a hydrogen atom or a C-Cs alkyl
radical;

an alkylthio group (R-S-) in which the R group
represents a C;-C; alkyl radical;

an alkylsulphonylamino group (RSO;-NR'-) in which
the R' radical represents a hydrogen atom or a C;-
C, alkyl radical, and the R radical represents a
C1=C, alkyl radical;

a cyano group;

a trifluocromethyl greoup (CE:}:

radicals R, and Rz, which may ke identical or

different, represent, independently of one another:

a halcgen atom;

an cptionally substituted €;-C;; alkyl radical,
aptionally interrupted with one or more
heteroatoms and/cr with one or more dJroups
comprising at least one hetercatom preferably
chosen from oxygen, nitrogen, sulphur, CO, SO and
30,, or combinations thereof; the alkyl radical
comprising no nitro, nitroso, peroxe or diazo
functions;

a hydroxyl radical;

a C.-C, alkoxry radical;

a Cy,—Cy (poly)hydroxyalkoxy group;

a hydroxycarbonyl radical;

an alkoxycarbonyl radical (RO-CO-) in which R
represents a C;-Cy; alkyl radical;

an alkylcarbonyloxy radical (RCC-0Q) in which R
represents a C;—C, alkyl radical;

an optionally substituted aryloxy radical;

an cptionally substituted arylamince radical;

an amino radical optionally substituted with one
or twe C-Cy alkyl radicals, which may be
identical or different, optionally carrying at
least one hydroxyl or C,-C; alkoxy group, it being
possible for said alkyl radicals to optionally
form, with the nitrogen atom to which they are

attached, a saturated or unsaturated, optionally
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substituted, cptionally aromatic heterocycle
containing from 5 to 7 ring members, opticnally
comprising another hetercatom which may be
identical to or different from nitregsn;

- an alkylcarbonylamino radical (RCC-NR'~) in which
the R radical represents a C;-C; alkyl radical and
the R' radical represents a hydrogsn or a Ci;—Cq
alkyl radical;

- a (di)(alkyl)aminocarbonyl group ((R);N-CO-} in
which the R radicals, independently of one
another, represent a hydrogen or a C;-Cy alkyl
radical;

- a ureide radical (N(R},-CC-NR'-) in which the R
radicals, independently of one another, represent
a {~C, alkyl radical, and R' represents a
hydrogen or a C;~C, alkyl radical;

- a (di) (alkyl)aminosulphonyl radical (({R]):N-30;-)
in which the R radical represents a hydrogen atom
or a C;-C; alkyl radical;

- an alkylthio radical (R-S-) in which the R
radical represents a C.-C, alkyl radical;

- an alkylsulphonylamino radical (RS0O,-NR'~} in
which the R radical represents a C,-C; alkyl
radical, and the R' radical represents a hydrogen
atom or a C.—C, alkyl radical;

- an alkylsulphonyl radical {RSO,-) in which the R
radical represents a C;-Cy alkyl radieal;

- a cyanc radical (-CN);

a triflucromethyl radical (CFi);

* Two adjacent radicals R, can form, with one ancther
and with the carbon atoms to which they are attached, a
substituted or unsubstituted, aromatic or nonaromatic

(hetero)cyclic radical comprising 5 or & ring members;

* one of the radicals R; or Rg can form, with the
nitrogen atom to which it is attached and with a radical
R, located in the ortho-position with respect to the
NR;Rg group, a substituted or unsubstituted, saturated or

unsaturated heterocycle comprising 5 or & ring members;
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* The radicals R; and Ry can form, with the nitrogen atom
te which they are attached and each with a radical R;
located in the ortho-position with respect to the NRsRg
group, a substituted or unsubstituted, saturated or

unsaturated heterccycle comprising 5 or 6 ring members;

* m is an integer between 0 and 4; when m is less than
4, the unsubstituted carbon atom{s) carries {carry} a

hydrogen atom;

* ¥, independently of one another, represent(s) N cor

CRy7?

* o is an integer between 0 and 2; when o is less than
2, the unsubstituted carbon atom{s) carries (carry} a

hydrogen atom;

* Two adjacent radicals Ry can form, with one another
and with the carbon atoms to which they are attached, a
gubstituted or unsubstituted aromatic ring comprising 6

ring members;

* The radicals Ry, which may be identical or different,
represent:

- an opticnally substituted C.-Cz;; alkyl radical,
optionally interrupted with one or more
hetercatoms and/or with one or more groups
comprising at least one hetercatom, preferably
chesen from oxygen, sulphur, CC, 350 arnd 30,, or
combinations therect; the alkyl radical
comprising no nitre, nitroso, percoxo or diazo
function;

- a C;-C,4 trimethylsilylalkyl radical;

- an optionally substituted pghenyl radical;

~ an optionally substituted benzyl radical;

* The radical Rs represents:
- a hydrogen;
- an optionally substituted C;-Cz; alkyl radical,
optionally interrupted with one or more

hetercatoms and/or with c¢cne or more groups
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comprising at least one hetercatom, preferably
chosen from oxygen, nitregen, sulphur, CO, 50 and
80,, cr combinations thereof; the alkyl radical
comprising no nitro, nitreso, peroxo or diazo
function;

- an optionally substituted phenyl radical;

-~ an optionally substituted benzyl radical;

- an alkylcarbonyl radical ({R-CO-} in which R
represents a C;-Cy alkyl radical;

- an alkylsulphonyl radical (RSO,-} in which R
represents a C;-C, alkyl radical;

- an arylsulphonyl radical (R'S80;-) in which R'
represents an opticnally substituted phenyl or
benzyl radical;

- a (di)(alkvyl)aminosulphonyl radical ({R},N-50;-)
in which the R radicals independently represent a
hydrogen or a C;—C. alkyl radical;

- a (di) (alkyl)aminoccarbonyl radical {(R) ;N-CO-) in
which the R radicals independently represent a

hydrogen or a C;-C, alkyl radical;

* Ry can form, with a radical R; located in the ortho-
position with respect to the NRs group and with the
nitrogen atom substituted with Rs, a substituted or
unsubstituted, saturated or unsaturated heterocycle

comprising 5 or 6 ring memoers;

* The radical Rs represents:

- a hydrogen atorm;

- an optionally substituted C;-Ci;s alkyl radical,
optionally interrupted with one or more
hetercatoms and/or with one or more groups
comprising at least one heteroatom, preferably
chosen from oxygen, nitregen, sulphur, Co, 30 and
80,, or combinations thereof; the alkyl radical
comprising no nitro, nitreso, peroxo Or diazo
function;

- an amino radical optionally substituted with one
or two C;—-C, alkyl radicals, which may be
identical or different, opticnally carrying at

least one hydroxyl or C;-C, alkoxy group, it being



10

15

20

25

30

35

40

(138) JP 2009-52017 A 2009.3.12

possible for said alkyl radicals to optionally
form, with the nitrogen atom te which they are
attached, an opticnally substituted, saturated or
unsaturated or aromatic heterccycle comprising 5
or 6 ring members, opticnally comprising at least
one other hetercatom which may be identical teo or
different from nitrogen;

- an alkylcarbonylamine radical (RCO-NR'-} in which
the R radical represents a C;—C, alkyl radical and
the R' radical represents a hydrogen or a C;-Cy
alkyl radical;

- a ureido radical (N(R),CO-~NR'-) in which the R
radicals, independently of one another, represent
a ©€;-C; alkyl radical, and R' represents a
hydrogen or a C;-C; alkyl radical;

- an alkylsulphonylamino radical (RSC,-NR'-) in
which the R radical represents a C,-C; alkyl
radical and the R' radical represents a hydrogen
or a C--Cy alkyl radical;

~ a hydroxycarbonyl radical (HCOC-):

- a C,-C,; alkoxycarbonyl radical (RO-CO-);

- an opticnally substituted phenyl radical;

- an opticnally substituted benzyl radical;

* p is an integer between 0 and 3; p' is an integer
between 0 and 4; when p is less than 3, or p' is less
than 4, the unsubstituted carbon atom(s) carries {carry)

a hydrogen atom;

* The bond a links the hetercaromatic radical W; to the

carbon atom of the CRs group;

* % represents a C;-Cy; alkylene radical comprising at

least one quaternized nitrogen atom;

* the bond d links the cationic group(s) Z to a nitrogen

atom of the hetercaromatic radical W;

* the electronautrality of the compeounds of formula (I)

being ensured by one or more cosmetically acceptable
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anions An or a mixture of cosmetically acceptable

anions An, which may or may not be identiecal.

Polycationic compounds according to the preceding

claim, characterized in that R, is chesen from:

a hydrcgen;

a C.=Cy alkyl radical optionally substituted with a

hydroxyl or C€,-C, alkoxy group;

a chlorine atony

a hydroxyl group;

a C;-C, alkoxy group;

a C;-C, hydroxvalkoxy group;

a hydroxycarbonyl group;

an alkoxycarbeonyl group (RO-CO-) in which R

represents a C;-C, alkyl radical;

an unsubstituted aryloxy group;

an NBR;Rg group in which Ry and R; represent,

independently of one another:

¢ 3 hydrogen atom;

s a C-C, alkyl radical opticnally carrying at least
one hydroxyl or C;-C; alkoxy grcup, it being
possible for said alkyl radicals to optionally
form, with the nitrogen atom te which they are
attached, a saturated or unsaturated, optionally
substituted, optionally arcmatic  heterocycle
comprising from 5 to 7 ring members, and
optionally comprising another heteroatom which
may be identical to or different from nitrogen;

e a phenyl radical; a 4~N,N-diethylaminophenyl
radical; a methoxyphenyl radical;

an alkylcarbonylamino group (RCO-NR'-) in which the

R radical represents a C;-C, alkyl radical and the R’

radical represents a hydrogen atom or & C;-Cy; alkyl

radical;

an alkylsulphonylamino greoup (RSO,-NR'-) in which

the R' radical represents a hydrogen atom or a C;-Cp

alkyl radical, and the R radical represents a C;-C;

alkyl radical.
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Polycationic compounds according to any one of the
preceding claims, characterized in that R; and Ry,
independently of one ancther, are chosen from:

- a chlorine atom;

- a C;-C; alkyl radical optionally substituted with
one or more groups, which may or may hot be
identical, chesen from hydroxyl, C;—-C; alkoxy,
amino, thic, C,—-C, ({di)alkyl}amino, Cq1~Ca
alkylsulphonylamine and C1—Cs alkylsulphonyl
radicals;

- a hydroxyl radical;

- a ¢ -C4 alkoxy radical;

- a {c.,—Cy)alkoxycarbonyl radical;

-~ an optionally substituted aryloxy radical;

- an amino radical opticnally substituted:

e with one or two C.-C4 alkyl radicals, which may be
identical or different, opticnally carrying a
hydrozyl or C.-C; alkoxy group, it being possible
for said alkyl radicals to optionally form, with
the nitrogen atom to which they are attached, a
saturated or unsaturated, opticnally substituted
heterocycle comprising 5 or 7 ring members;

= with one or twWo phenvl, amincphenyl or
methoxyphenyl radicals;

- a [(C;-Cytalkylcarbonylamino radical in which the
amine function 1s unsubstituted or substituted with
a C,-Cy alkyl radical;

- a hydroxycarbonyl radical;

- an aminccarbonyl radical;

- an aminosulphonyl or (C;-Cs} (di)alkylaminosulpheonyl
radical;

{C,-Cy)alkylsulphonylamino radical;

(C:-CzYalkylsulphonyl radical;

(C,—Cy)alkylthio radical;

phenyl radical;

trifluoreomethyl radical;

1
AR VO R (VR N R

thio radical.

Polycationic compounds according to any one of the
preceding claims, characterized in that two adjacent

radicals R, form, with one another and with tThe carbon
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atoms to which they are attached, an optionally
aromatic, substituted or unsubstituted cyclic radical

comprising 5 or 6 ring members.

Compounds according to one of the preceding claims,
characterized in that twe adjacent radicals Rs ZLorm,
with one another and with the carbon atoms to which
they are attached, a substituted or unsubstituted

aromatic ring comprising é ring members.

Compounds according to one of the preceding claims,

characterized in that the radical R, represents:

- & C,-Cy, preferably C;-C¢ alkyl radical optiocnally
substituted with a radical chosen from hydrozyl, Ci-
C. alkoxy, amino opticnally substituted with one or
two C.-C» alkyl radicals;

- a C.-C; trimethylsilylalkyl radical;

- & phenyl radical opticnally substituted with one or
two groups chosen from chlorine, a hydrozyl
radical, an amino radical;

- a benzyl radical ocoptionally substituted with one or
two groups chosen from chlorine, a hydroxyl

radical, an amino radical.

Polycationic compounds according to any one of the

oreceding claims, characterized in that R represents:

- a hydreogen;

- a C.-C; alkyl radical optionally substituted with at
least one hydroxyl group, with at least cne C,-C;
alkoxy group or with at least cne nydroxycarbonyl
group?

- a phenyl radical cpticnally substituted with at
least one halogen atom, such as chlerine, bromine,
iodine or fluorine; or with at least one hydroxyl
and/or amino group;

- a benzyl radical opticnally substituted with one or

more hydroxyl (s) and/or amino(s);

a (C,-Cy)alkylcarbonyl radical;
- a {C;~Cy)alkylsulphonyl radical.
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Polycationic compounds according to any one of the
preceding claims, characterized in that Rg forms, with
a radical R, located in the ortho-positicn with respect
to the Ry group and with the nitrocgen atom substituted
with Re, a saturated or unsaturated, substituted or
unsubstituted heterocycle comprising 5 or € ring

merrbers.

Polycationic compounds according to any one of the
preceding claims, characterized in that Rg represents:
- a hydrogen;

- a methyl, ethyl or Z-hydroxyethyl radical;

- an amino radical;

a hydroxycarbonyl radical;

a methoxycarbonyl radical;

- a methylcarbonylamino group (CH:CO-NH-);

a methylsulphonylamino group (CH;SCy—HH-};

a phenyl radical optionally substituted with a
hydroxyl and/or amine group eor a combination
thereof;

- & Dbenzyl radical optionally substituted with a
hydroxyl and/er amino group or a combination

therecf.

Polycationic compounds according to any one of the
preceding claims, characterized in that Z represents
cationic %, the latter adwvantageously represents a Cp-
Cyo alkylene radical:

1- interrupted with one or more groups, which may or

may not be identical, corresponding to the follcwing

bt
E#J An

R (o)
(Ria)y

Rm Rm
7 \ i/

(/ ¢ An NN An
N—N
WOV TN

formulae:

RB
A

|

Ry An(

a)
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RTO N
\ 7 *
jxigjj:>__}_ An ._%—Njéﬁn An
(e) ()
In which:

e R, and R.;, independently of cne another, represent a
C;-Cy alkyl radical; a Ci=Cs monchydroxyalkyl radical; a
c,-C; polyhydrozmyalkyl radical; a (C--Cglalkoxry (Ci—
Ce)alkyl radical; an aryl radical such as phenyl which
is optionally substituted; an arvlalkyl radical such as
venzyl which 1is optionally substituted; a Ci—Cg
aminoalkyl radical in which the amine 1s substituted
with one or two C;-C, alkyl radicals which wmay be
identical or different; a (C;~Cglalkylsulphonyl
radical;

e  two radicals Re can form, together with the nitrogen
atom to which they are attached, a saturated ox
unsaturated, optionally substituted ring comprising 5,
6 or 7 ring members;

e 1R,;, which may be identical or different, represent
a hydrogen atcm, a halogsn atom chosen from breomine,
chlorine or fluorine, a C.-Cs alkyl radical, a Ci1-Cs
monohydroxyalkyl radical, a C,-Cg polyhydroxyalkyl
radical, a C;-C¢ alkoxy radical, a c,-C, ({(dijalkylamino
radical, a nydroxycarkonyl radical, a C,—Cs
alkylcarbonyl radical, a C.-C¢ thioalkyl radical, a
(C1-Cs)a_kylthio radical, a (C1-CsYalkylsulphonyl
radical, a2 benzyl radical which is optionally
substituted, a phenyl radical whicn is optionally
substituted with one or more radicals chesen from
methyl, hydroxyl, amino and methoxy radicals;

e Aan is an organic or inorganic anion or a mixture of
organic or inorganic anions;

e t is an integer between 2 and 3; if € < 3, then the
unsubstituted carbon atoms carry a hydrogen atom/

e v is an integer egual to 1 or 2, preferably egual

to 1;

2—- and optionally interrupted with one or Iore
hetercatoms or groups comprising at least one

hetercatom or combinations therecf, such ag, for
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example, oxyden, nitrogen, sulphur, & ~-CO~ group, an -
S0,- group; on the condition that there is no azo,
nitro, nitroso or psroxco group o bond in the greoup %

5 3- and optionally substituted with one or more radicals

chosen from the

(poly)hydroxyalkoxy,

C,-Co
one hydroxyl,
10
11. Polycationic
preceding claims,
CRs-
15

12. Polycationic

preceding claims,

radicals:

nydroxyl, Ci—C alkoxy, C»—Cy

amino substituted with one or two

colmpounds

compounds

linear alkyl groups optiocnally carrying at least

(C,-Cy) trialkylsilyl or imidazole group.

according to any one of the

characterized in that X represents

zccording to any one of the

characterized in that they correspond

+5 the following fermulae, tautomeric forms thereof and

slso addition salts th

therecof:
20

R, R,
S /i;

\ GAN
N

N
-~ \N,, An

—
N+
H\ )
+
|

An

(RZ)m

areof with an acid or solvates

1
jel
N
N
/| An
= An
""-N+ /N-.N/ ‘
S
N
Ry
R1
An —T— .
an TN
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In which formuilae, R., R, m and An have the same
meanings as those indicated above, anc R represents a

hydregen atem or a metnyl radical.

12. Compositieon for dyeing human keratin fibres,

comprising, in a cosmetically acceptable medium, one or
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more polycationic compounds of Formula (1) accerding to

any one of Claims 1 to 12.

rrocess for dyveing human keratin “ibres, charac-erized

in that the following steps are carried out:

- Lhe dye composition according to Claim 123 is
applied te the keratin fibres,

- it is left Lo act for a period of time suff:cient
to ohtain the desired effect.

Multicompartment device, characterized in that it
comprises a first compartment containing a compositicn
as defined in Claim 13 and =z second compartment
conzaining a composition comprising at least one

oxidizing agent.
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The present application relates to specific polycationic
monochromophoric hydrazone compounds of follewing Formula
(I):

R
1 /X\X

E
N a
: ‘T/‘tT—ﬂNrd—i
R.im
R R, R A

5

1

in which W, represenzs a hetercarcmatic radical comprisirg 5
¢r 6 ring members, ovotlonally condensed with an arcmatic
ring comprising 6 ring members, comprising a guaternized
nitrogen atom and optionally another hetercatom which may or
may not be identical to nitrcgen; X, which may or way not be
identical, represent a nitregen atom or a CR; group; Z
represents a cationic group comprising at  least  ore

quaternized nitrogen atom.

The present invention similarly relates te compositions Ior
dyeing human keratin fibres cemprising such compounds, to a
dyeing process invelving such a composikion and tfo

multicompartment devices.

2 Representative Drawing

None
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