JP 2004-524201 A 2004.8.12

(19) BFREREHFT (JP) 22 | F 4 |A) ()L EARES
153%2004-524201
(P2004-5242014)
43 AEE  FR1658H 128 (2004.8.12)
(51) Int.CL." Fl F—va—F (B%)
B41M 5/2% B41M 5/26 Y Z2ZH111
G11B 7/24 G11B 7/24 516 5D0O29
G11B 7/2% G11B 7/26 531 5D121

EERR AWK FHREEWERE (&3l R)

Q) HEES $5EE2002-586340 (P2002-586340) | (71) HEE A 591063187
(86) (22) HEEH SERL144E3A 208 (2002, 3. 20) AN FTIZFz o/ FELTLT
(85) BRI B ERY155E0A 268 (2003. 9. 26) FAVERLEME —7IAZ—EY (
(86) EEHERES PCT/EP2002 /003086 B L)
@87 BEELHES W02002/089128 D—-51368 Leverkusen,
87 HELHAB SERLI4EEILATH (2002.11.7) Germany
(31) BEEEEE 101 15 227.2 (74) {LIEB A 100061815
(32) ®%&H ERE1353H28H (2001.3.28) #ELT XF HE
(33) EAETER }4 % (DE) (74 fRE A 100094798
(31) BAEEEES 101 36 064.9 #ELT L FE
(32) B%R SERL13EETA 258 (2001, 7. 25) (74 A 100099483
(33) EAETER k-1 (DE) #E+T AF HE
(31) EAEEEES 01130527.3 (74) {RE A 100114850
(32) ®%&H ERE135F12H21H (2001.12.21) #EHt TAENL 7V I A=A
(33) ERETERE BR M 4sFRE T (EP) Vb
BAIEICHR S

64 [RAOEMN] BHEPICRAELEME LT THENIV TV ERFERTHRET — ARIEBRGE

(57)00 00

0000000000000 0000000000000000000000000000
0000000000000 0000000000000000000000000000
0000000000000 0000000000000000000000000000
0000000000000 0000000000000000000000000000
0000000000000 0000O000000000000000000000000
0000000000000 0000000000000000000000000000
000000000O00000000



(2)

OooDOoDDDOO0OaO
OooOoO0D
OOoO0O0DD0DD0OO0OD0O0O0D0O0O00O0O0O0O0OO0O0ODOaO
OODO0D0DD0DD0OD0ODD0D0DO0O0O0O0OO0OO0OO0OO0O0ODODOD
OoOOO0D0DDO0OO0OD0OO0O0O0O0O0O0O0O0OO0OO0O0ODOaO
OOoDO0O0DD0DD0D0OO0OD0O0D0D0O0O0O0O0O0O0O0O0O0DOOaO
OOoDO0D0DD0DD0O0D0D0D0DO0O0O0O0O0OO0OO0OO0O0DDOD
OOoOO0DD0DDO0OO0OD0OO0O0O0O0O0O0O0O0OO0O0OO0ODoOaO
OoDO0D0DDDOD0DO0O0O0O0O0000O0
OooOoO0D
OooOoDDDOoOOoOO0OO0a0
OoO0D

[

[ X3

[ %;r——ﬁs

[ N7 + N—K o,

[ R1

[ Ay

L
OoO0D
OoOoDOoOOoDOoODDoODOOOOO0aO
OoOoO

[

[ RT F;S

[

[ N\RS

[

: (),

[ Be

[

[

[

[ R

[ x*

: /2/7\3\/#

[ x! f\f (i),

[ r?

[

[

[

[

f ]

[ R‘!T

N vy,

: L+

[ R

0
OooOoO0D
o ooooooo0o0aon
o"oooooooooooo”oooo
o 000000000000 000

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

JP 2004-524201 A 2004.

.12

10

20

30

40

50



Ooooooooooooooodg

ooooooo T TTooooooooooo

OoooooogogoaoQg

OooooogQg

[}

L B A |

e e L I B i B |

[ ]

00O
SO oDoogQgoooo

]

L R |
L I R |

OO0 oooooogogog

O Oooo

O OoOoos

SO 0O0o0ooggogo-g

O

[ i R |

O Ooogogog

Oooooogogo

o0

OOoooooogod

L R

(mp

OO0 ooooogogooooodg

HO o og o

00O
OoooooooQogogoo

oo oooooogogo

Ooooooogoogoo [ Ry O OO

Oooooo®@v

OooooooOogod
Oooo0oooQgogoQd

O oogao

a

O0Ooo0o0oood

Oooogao

O

OO0 ooooooQgogogoo

O O0OoQgoo

Ooo0ooooooogoggogooQg
OOo0ooooooggogooQg

I o

SO 0Oo0oodg

OooOoo oo 0O ogooo

Oo0Ooo0oooao

(=

[}

Ooooooogd

O
O

a

I e I B
I I

OO0Oo0o0ooogod

[}

O 00 oodg

O
O

Ooooooogdg

Oooooooooogoogoo

O 0Oo0oaod
I I o

O 0OooQgog .o

[}

O oo oo
O o0ooao
O o

(=]
a

I Yy [ o

Oo0Ooo0ooOooao
OO0oo0ooood
OO0oo0ooood

O O o0goo

0O 0o g o

00O
OoOo0ooo0ooogoQgOd

o O

O O

O 0Oooo

o9 O od
Ooo0ooooo

O

o

O

O OooOoooo
O 0OoOgoooo

O

O

O
Oooo0oOoogoogogOo

OooooooQgogoo
OoOoo0ooogogoOd
OoOooooogogho

OO0 ooooooQgogooao
OO0 oooooogogooo

O Ooo0oooao

O

OooooooooOgoogood

O
O
O

L R A

O O oo
O o0OooOod
o

O
O

Ooooooood

O

O
OoooooooogogoQgogooQg

Ooo0ooooooogogogogooQg
Ooo0ooooooggogog
OooooooooOgooOgoOd
OooooooooQgoogoao
OoooooooogogQgogoaoQg
Ooo0ooooooogoggogooQg

O

[ R I
Oo0Oo0oooogoao
O O0Oo0ooooao

I [ o

O

O

(]
O

~
w
~

Ooooooggogs
Oooo0oogoo Qoo .o
OooOoooogod

0O oo
O 0Ooo

=

|
o

O
O

[ W i R |
I O o

O
O

O

Oo0ooOoooogod

oo oOooogooo

T o

]

O oo

G

U OO0goOgooo

I T

Y [ I

O

O
O
O
O
O
O
O
O

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

O

OOooOoooooogoodg

Oooo0oogooogoOoO
OoOoo0oogoogoO

Ooogo

O
O
O
O
O

OoooooooOoogoQo

O0Ooo0oooao
OO0oo0ooood

o

I O o
OooOoooogQgogdg
OOo0oOooooogoodg

[

JP 2004-524201 A 2004.

O Ooogoo
O Ooogogoo

()

|
m]

Oooogo

O Oooo

O

OoooooogogoO
Ooooo0oogogod
Ooooooogooe

[ |

O o

O O oo
o

O

O 0Oooo

[ i I

O

O

u
O
a
O
g
a
O
g
u

I R |

Oo0oo0ooooogoQgogoog

Oo0ooogo

O, 000

OO0Ooo0oo0ooaog

O Ooogogoog

O 0o oo
O 0o oo

]

O
O

OooOooooggogog

OoOoo0oooooOooOoo

o

[ B R |
O oOooo
O Oooo

I [y |

]

O
O

O
OJ
O

Oo0oo0ooooogQgoogooQg
Ooo0oooogQgogoaoQg

O o

(]

.12

O Oooo

O o

10

20

30

40



[ T e T e R |

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

Ooooo0oDooDo0ooooo BT T T

oooooo T T

[}

O

L B 00O

OoooDoooogooooodg
OO0 ooooogogogooood

O OooOooo

L R I

O

O oOooQg 90g

[}

O

00O

Oo0Ooo0oooao

OooooooooOodg
Ooooooooogogogog
Ooooooooogogog
OOooooooogoQgg
OO0 oooooogogg
OoOooooooooOodg
OoooooooogogoQgog
OoooooooogoQgog
Oooooooogogg
OO0 oooooogogg
OoOoooooooOod
OoooooooQgog
Ooooooooogogg
Oooooooogogg
OO0 oooooogogg
OO0 ooooogogg
OoooooooogooOodg
OoooooooogoQgog
OoooooooogoQgoog
Oooooooogogg
OO0 ooooogogg

L S R o

N i R R |
OO0 oooOoooQgoogoooo
OO0 oo oOoooQgooooo

O 0o oo

O o 9o
OooOoooooQgadg
Ooo0O0oo0oood

O O

SO0 o0ogogoooao

O 0o oo

O

Oo0Ooo0oooao

[ S R

O oo oooog

Oo0oo0oooogod

L R
oo ooooooOoogoooo

Ooooooooo

0

0o
O oOood
)

O 0OooOooog

s

a

OJ
O 0Ooo0ooao

O
O
O
O
]

SO o0ooo0oao
oo o oooooog

O Ooogo

|
O oOooo

Ooo0oo0oood

o

[}

OO0 o oooooog
OOooooooood
OO0 oooooood
oo o oooooodg
Oooooooogd

O 0Ooogoog

O

O

Ooo0o0ooogod
Oo0Ooo0Ooood
OoO0Oo0Ooood
O0O0o0oood

O o ooooogdg

(4)

O oD oooooogdg
OoooooooQgod

O Oooo

[ ]

O
OooOoo0Oo0oogood

O oo oooooQgd

O oOooo

O o

3

oo oooooogd

OO0ooogodao

OO0 ooooogdg

O o0oogoo
O oOoogoo

O oD ooooooggdg
OoooooooQgod

JP 2004-524201 A 2004.8.12

]

e I R

Ooooooooodg
oo ooooooQgodg
Ooo0oooooogg
Ooooooogogg
OO0 ooooogogg
Ooooooooodg
oo oooooQgdg
oo ooooogooQgodg
OO0 ooooogogg
OoooooooOodg
Ooooooooodg
Ooooooog
U0 0o o
OO0 oooooggdg

O Ooogoog
O Ooogoo

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

OO0 oooooogd
I [ [
Y [
O 0o o0googoo
O 0o oo
O Ooo o
O Oooo
O OO0
O O0oo O
OO oo
O oOoo o
O Oooo

OoooooooQgd
O 0Ooo0oogoo

gbooobooobooboogoboo
gboooboobooboooboaoadab

oboboo,o0o0bo0o,0o0boonb

10

20

30

40

50



(5) JP 2004-524201 A 2004.8.12

o"ooooooao
o" " 000000000000 D0D0O0DO0O00
00" 000000000000 0D0000000000000000000000
000000
0000000000000 O0O0O0O0O0O00a0
0000
[ 14
[ R [ R}'
[ [N/ t‘{xg\j r{R
R13 =+
E }q‘ R® (VI),
8
[ An- R
[
[
[ 15 7
[ R S
s
[ /> Ny R
[ f\{-t— N \
[ R1 Rﬁ (VH):
[ 4
[ Aﬂ' R
[
[
[ R®
/
7
[ —N R
N\+ N N\
[
: R’ r° (v,
bl
[ An- R
[
[
[ R16
[ |
: R”/NYS R’
[ l N 5
- :
W /
E B N
: R - 1),
[ A R®
L
0000

0" 000" " 0000000000000 00D0000000000000000000
goooboooboboobobooboboobooboboobobooboboDbDao
uoboooboobooboobooobooboooobooboboooboobobao

10

20

30

40



O

C— — /o

Ooooooo0ooooooooooDooooooooooogodg

OoooooogogQgooao

A [ O

=]
L o R A

00O
00O

L R |
L I R |
SO0 000 o0ogogos

OoOooooooooogoooogoog

L o [ |
OOoooooogod

00O

O

O

O O oo

O oOooo
O 0Oooo
O 0Oooo
O 0Oooo

OO ogogoQg

O o0oogo

Ooo0oOQ0oooog @4

= =

A [ Y |
i I R i R
oo o oooooogdg

I [y |
[ [ |

SO0 oo oOoooogogog
Oooooooogogg
Oooooooogogg

00O
O
O

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

0

]

oo oo ooooogogg
OooooooooogoogoOd
oo ooooooogoQgQd
oo ooooooogoQgQd
oo o ooooogog-g
oo o oooooggdg
OooooooooogoogoOd
oo ooooooogoQgQd
oo ooooooogoQgQd

O oOoogooo
O Ooogogooo
O 0Oo0oo0ooao
O 0oo0gooo
O 0Ooogooo
O 0OooQgooo
O Ooogogooo
OO oQgogoo
O 0Ooo0gooao

Oooooogoogdg

O 0OoO0oooo

O

|

OOo0oo0oooQgdg

[}

O Ooooo
O Ooogoo
O O0oo0ooo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O 0oo0ooao
O O0oo0ooo
O Ooooo
O Ooooo
O Ooooo
O 0Ooogoo
O O0oo0ooo
O Ooooo

O

O

-

O Ooo o
O 0o oo
O 0o oo
O 0Ooood
O Ooo O
O Ooo o
O 0o oo
O 0O oo
O 0ooo
O Oooo
O Oooo
O 0o oo
O 0Oooo
O 0ooo
O 0Oooo
O Oooo

(6)

O Oooooo
O 0OooQgooo
O Ooogooo
OO ogogoo
O 0oo0goooao

JP 2004-524201 A 2004.8.12

O Ooooo
O 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 oo
O d
[ |
[ |
[ |
O O
O d

O 0oo0goooo
O 0OooQgogoo
O Ooogogoog
OO ogogog
I [y
I [ [ |
s [ [ |
O Ooogogog
OO ogogog

10

20

30



€]

0Oo0o0Q
[ 14
[ R S R3
[ S
R !\{ + N /”\
E R X &,4§4
!
[ A Rs
[
[
[ R15 &
[ S R
[ %N 3
W X
[ N o+ Nl I§
[ }Qi X1 /R"
[
!
[ Arr R
[
[
[ R2
i / .
[ n—N R
[ )N 5
: “—
[
[
[
[
[
[
[
[
[
[
[
[
[
[

I L
O Ooogoo
OO oOgoaog

JP 2004-524201 A 2004.8.12

X,

XD,

(m’

(XTI),

" DOoo0DO0O0D0O00O00O000O0D0O00O000O0D0O00O00000O00000
ugboogboouoboboobobouobooboobooboboooboobag

g
]
gooobooobooboogobooooboobooboooboboboonb
g

S0,

?

g o
gooooan

10

20

30

40

50



Oo0ooooooo0ooDoooooDooDoooogoooao

[}

L R [ [ |
00O

00O
00O

e S

90O 0O o0
OO0 ogogo0ooooooogoggoooao

OOo0ooooooooooboooOod

OO0 oooooogogogogooQg

SO o0oo0oogoQgoogoo-g

O

(]

O Oooo
O O oOgoo

O Oooo

O 0Ooogo

SO o0oo0ooggogo-g

OO 0Ooogo Qg

O 0ooo

Ll R R |

Oooooo fooogooog
LA R i I
Oooooooogogg

O Ooooo

O 0Oooo

SO oo Ogoogoaog

00O

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

SO0 oo oooogoooogoao

OoDoooooogogogo
OooooooooogoOoo
Oooooooooogoo
Oooooooooogogoo
Ooooooooogogogo
Ooooooooggogo
Ooo0oooooooogoOgoo
Oooooooooogogoo
Ooooooooogoogogoo

O Oooooo
O OooOoooo
O O0Oo0oo0oo0oano
O 0Ooo0oooOoano
O Ooo0oooo
O Oooooo
O OooOoooo
O O0Oo0gooo
O 0Ooo0oooOoano

OoooooogQgogoaoQg

O

OO0 oooood

O 0Ooo0oooao

[}

O 0oo0oooao
O 0Ooogoooo
O Ooogooo
Oo0oo0oood
O 0oo0oooao
O0oo0oooao
O Ooogooo
O Ooogogoo
O 0oo0ooo
O 0oo0gooo
O o0Ooo0ooo
O 0Ooogoo
O Ooogogoo
O 0Ooogogo
O 0oo0ooo
O o0Ooo0gooo

[}

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

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

O

O

O

O

(8)

O 0Ooo0oooo
O Oooooo
O Oooooo
O Ooo0oooo
O 0Oo0ooO0ooOoao

JP 2004-524201 A 2004.

O 0Ooogooo
O O
O d
O O
O O
O O
O O
O d
0O O
O O
O O

O
O
O
O
O
O
O
O
O
O
O

O
O
O
O

O 0Ooo0oooo
O Ooooo
O Ooooo
O Oogoo
O Ooo0ooo
O Ooo0ooo
O Ooooo
O Ooooo
O OoOgoo

O
O

O
O

.12

10

20



goodgano

L T e T e T e T e T e T e e T e R e B T T e T e T e T e T e T e TR e T e N s Y e T e T e T e T e T e T e T e T e T s T e B B i

I L |
O Ooogooo
O O0OoOgoaog

[}

O

O

(9) JP 2004-524201 A 2004.8.12

R1 \Rm (m)a
R
A
R15 s
oY
}21 N\Rw (XV),
R’S%
Amr
Rz
/
NN
N
IL/> \
i
R N\Ru (XVD),
- R
Rm

1N AN (XVID),

Doo” " 0000000000000 D0O00000O0D0O00O0000000

ubooboouobobooboobouoboobooboobobooobooboaa
ooooooooobooboooooooobobooooooooobooOoDoOon

R
0

""" popoo""poDo0D0D000000000D0D0O0ODOOODOOODODODOOOD

2

3

10

20

30

40

50



Oo0oooooooooooogogoooao

[ e T e T e Y e R e |

O

Oooooooooooooo0ooooooogoooao

00O
00O

L B B
L I R
L s [ s [ I |

0O
oo oDoooooooQgoao

OO0 oooooogogogogooQg

OooooooooDooooo00ooDoooogoogoooao
OOoooooooooDooo4ogooooooogogdg
OO0 o0ooood4UoooDooo4ggUooooooogdg
OoooocoooooooooooooooOodg
Ooooocoooooooooooooooodg

O [}

O

O O oo

O Ooogooo
O O0Oo0gogo

OO oQgogoo

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

O
O

SO0 oo0oogoog
Ll I R I
oo o ooooogogg

O 0Ooogoooo

00O
00O

O oD ooooooogogogo
Ooooooooogogoo
oo oooooogogoo
oo oooooogogoo
OO0 o ooooogogoo

O 0OooQgoooo

Oooooooooooooodg

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

O Ooogoo
[ Y
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooogoo
O Ooogoo
O O0OoQgogog
O 0Oo0ooo
O 0Ooo0ooo
O 0Ooogooo
O Ooogoo
O OooQgoaog
O 0Oo0oo0oo

O
O
O
O
O
O

O
O
O

O

OO0 oooooogogogo
Ooooooooogogooo
oo oooooogogoo
oo oooooogogoo

O OooQooooao
O OooQgoooao
O 0Oo0ooO0ooaogao
O O0Oo0oo0oooao
O O0Ooo0ooooao
I [ |
[ Y |
Y s Y |
O 0O o0oogoo
I [y |
I [ |
I [ |
OO ogogog
O 0O o0oogoo
I [y |
O 0OooQgogoo
O Ooogogoog
OO ogogog
I [y
I [ [ |
s [ [ |
O Ooogogog
OO ogogog

O

O O

O

O 0o oo
O O og o
O 0o oo
O 0o 0o o
O 0o oo
O 0o oo
O O oo
O O g o
O 0o oo
O 0o o O
O 0o oo
O 0o oo
O O og o
O 0o 0o o
O 0o oo
O 0o oo
O 0o oo

(10)

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

O
O

@,

O
O
O

(]
O
O
O
O
(]

[

O
O
O
O
O
O

]

JP 2004-524201 A 2004.

O

O
O
O
O
O
O

.12

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

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

e A s e e s e e e e ey e A s [
Ooooooooo0ooooooooooDoooooooDooooooooooodg
OoOoooooo0o0oooooo oo oDoDoooo0 oo oDoooo0ooDoooogdg

OO0 oo oDooodgQgogooao

O 0Ooo0oo0oooao
O 0Ooo0ooooao

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

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

Oooooogdg

OoooooogoQgogoaoQg
OoooooogQgogaoQg
Oo0oooooggogodg
OoooooooOooOgoo
OooooooogooQoogoo
OoooooogoQgogoaoQg
OoooooogQgogooQg
Oo0oooooggogog
OoooooooOooOoo
OooooooogoQoogoo
OoooooogogQgogoog
OoooooogQgogooQg

O 0OooOgooo
O Ooogoo
[ Y
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooogoo
O Ooogoo
O O0OoQgogog
O 0Oo0ooo
O 0Ooo0ooo
O 0Ooogooo
O Ooogoo
O OooQgoaog
O 0Oo0oo0oo
O 0Ooo0ooo
O 0Ooo0gooo
O Ooogoo
O Ooogoog
O O0OoQgogog
O 0Ooo0ooo
O 0Ooooo
O 0Ooogoo

O OooOooo
O Ooooo
O O0OoOgooo
O Ooo0ooOoo
O Ooo0ooOoo
O Ooooo
O Ooooo
O OoOgoo
O Ooo0ooo
O Ooo0oono
O Ooooo
O Ooooo
O OoOgoo
O O0Ooo0ooo
O Ooo0ooOono
O Ooo0ooo
O OooOooo
O OooOooo
O O o0goaog
O Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O O oOgooao
O Ooo0oono
O Ooo0ooo
O Ooooo
O Ooooo

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

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

Ooooooggdg

Oooooogogdg

OooOoooooOodg

OooooooQgodg

OoooooQgdg

Oooooogoogdg

OOooooogogdg

OooOoo0ooooQgodg

OooooooQgodg

OoooooQgdg

OooooogooQgdg

Oooooogogdg

Oooooogogodg
OoOooooooOoand
OooooooQgoQgad
OooooooQgogoQg
OooooogogaoQg
Oooooogogog
OO0 ooooogogdg
OooooooOogao
OooooooQgoQgaog
OooooogoQgaoQg
OooooogogaoQg
Oooooogogodg
Oooooooogoogod
OoooooooQgoQgQd
OooooogogaoQg
OooooogogaoQg
Oooooogogog
Oooo0ooooogogoad
OooooooQogoQgQd
OoooooogogoaoQg
OooooogogoaoQg
OOooooogogdg

(11)

O
O

OooOoo0ooooOgoadg
O>00000oo0g
OooooooQgdg

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

OooooogooQgdg

OoOooooogogdg

O

|

O O0Oo0ooooao
OoOoo0oo0oo0ooao
OoOoooooao
OoOoo0ooooaoo
OOoooooao
O Oo0oooogoao
OOoo0oo0oo0ooao
OoOoo0ooooao
OoOoooooaoo
OOoo0ooooao
O Oo0ooooao
OO0Ooo0oo0oo0ooao
oo >>000ooO
OoOoooooaoo
OOoo0ooooao
OOoo0ooooao

[

JP 2004-524201 A 2004.

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

I Y o [
O OO o
O 0o oo
O 0o oo
I [ [
I Y [

10

20

30

40

50



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

Oooooooo oo oooooooDoooogogoooao
OoooooooDooDoooooooDoooogoooao
OoooooooooDooooooooDoDooogogogoooao
Oo0o0ooooUogUoooDoDoDoUgUooDoDooogogooao

O Oooo
O Oooo
O Oooo
O 0Oooo

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

OOoo0ooooao
O0Ooo0ooooao
O O0Oo0ooooao
OO0Oo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
OOoo0ooooao
O 0Oo0ooooao
OO0Oo0oo0oooao
OO0Oo0oo0oooao
OOoo0ooooao
OO0Ooo0ooooao
O O0Oo0ooooao
OO 0OoOoooao
O0Ooo0oo0oooao
OOoo0ooooao
OO0O0oo0ooooao

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

Ooooooooo0oooooooooooooogoao-g
O

OoOooooooo0oooooooooooogogogoogoaoQg

~

X

A

Anr

=

a

+

W
N—K

oooooooao

oo

@,

(12)

O
O
O
O
O
O

O
O
O
O
O

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

O0Ooo0oooao
O0Oo0Oo0ooao
O0Ooo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
OOoo0oooao
O0Oo0Oooo
O0Ooo0oo0ooao
O0Ooo0oo0ooao
OOoo0oooao
O0Ooo0oooao
O0Oo0oooaog
O0Ooo0oo0ooao
O0Ooo0oooao
OOoo0oooaoo
O0Ooo0oooao
O0Oo0oooao

JP 2004-524201 A 2004.

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

.12

10

20

30



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

ooooooooooDoooooooooool’

I o

[}

O 0o0oogdg

0O /g o o0ooo
oo ooOogooooo

]

"o oODocooooooogdg

O

O OooOooaog

]

Oooo0oogooogoogo

0O o0 oog
oo

[ i R |
O 0o o

o0 o0ogQg "\ o0oooo

00
Ooooooooooooooogodg

O 0O O
OooooooogoQgo®

[

]

OooOoo0oo0oood

O Oooo

Ooo0ooooogoogdg

SO oo gQgooooog

O

O oo oo =

O 0Oo0oooao

[ ]

|
=]

e I R
e I B R
OooooooogoQgodg

Ooooooggoao
o

O
O

O

O

OO0 o0ogogogo

O
O

Oo0oooogogg

O o

O ogove oo
I Y o

oo
Ooo0ooooogg

m]
Ooo0oooogogg

|
o

[}

OoOoo0oo0ooao

O (|

O O
O 0ooo

Ooooood
OoOooooogod
OOooOoooogod
OO0Oo0Ooood
OoOoo0Oo0ooao
O Ooooo
I o

O Odood

OJ
O
O
O
O

O

O

O 0Oooo
O 0Oooo
O 0Oooo
O Oooo

00 oog

[ i R |
O O o

0O 0o g

Oo0Oo0oo0oooogao
O 0Ooo0oo0ooao

(13)

(11D,

(v},

O
O oOooos
O 0Ooo0oof
O ooao

O Oood
O 0Ooo
O 0Oooo
O 0Oooo
O O ogo

|

[
o

|

o0 0O oOov
e R o R |

O
o

O

O ooao

O Odood
O 0Ooo
I o

Y o
O 0Ooooo
O Ooooo
O Ooooo
O Ooood
O oOoood
O 0Ooooo
O 0Ooooo
Ooooo®®

OJ
O
O
O
O

I o

O Oooo
O Oooo
O 0Oooo
O O0Ooo
O 0Oooo

JP

2004-524201 A 2004.8.12

O Oooof
O
O
O
O
O
O
O

OJ
O
O
O
O
]
OJ
O
]
]
O

10

20

30

40

50



OOo0oooooooDooDoooooooooodg

[ e T e T e Y e R e |

O

OOo0oooooooooooogogoQg

00O
]

O oOooo

Ooooooooogoos

O
O
O

Oooooooogogoog
Oooooooggogog
OO0 oooooggogdg

O
O
OJ

O
O
O

O

O

OO0 oooooogogoooooao

OO0 oDooDoogogoooDooodgoooao

Oooooooooooogo

Iy

O0Ooo0o0oood

[m]

O
OooooooogoogooQg

Ooo0oooooooooooogogooo®

O

O 0Ooo
O O0ooo

O O0ooo
O 0Oooo
O 0Oooo
O 0Oooo

Oo0oooogoQgg

O 0Ooo0oooo
O0Ooo0ooood
OO0Oo0oooodg

O o
OoooooooogoogoQg
Oooo0oooogogogooQg
Oooooooogogogogoog
Oooooooggogg
OoooooooooOod
OoOooooooogoogooQg
OoooooooQgogoQg
OooooooogogogooQg
Oooooooggogog

=
O

O

O

Oooooogogdg

O
O

O

[
Ooo0ooo

Ooooooggdg

O

OooOoooooQdgdg

O 0Ooo0oo0ooao

O

O 0Ooo o

O

Ooo0oooogoQgdg

[ o I

O

OoooooogoQgog

O 0Ooo
O O0ooo
O O0Ooo
O o0ood

O
O

O
O

O

OOoooooaog
OO0Oo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooao
OOoooooaog
OO0Ooo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0ooos

O

O

O
O

O

O 0Oo0oo0ooao

O

O

O
Oooo0ooooooQgooQgoQg

OooooooogogogoQg

O

O
O

OoOoo0ooooao
OOoo0ooooaog
OOoo0ooooaog
OO0Oo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooaoo
OOoooooaog
O0Ooo0ooooaog
OoOoo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooaog
OOoo0ooooaog
OO0Oo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OOoo0ooooaog
OOoooooaog
OOoooooaog

O Ooo0oooo
O0Ooo0oooogod

[m}

[ =

[m]

O
OoOoo0Ooos

O
O

O

O 0Ooo
Ooooooooo
Oooo0ooooooQgogoQg

OooOooOooo®s-

O

O

JP 2004-524201 A 2004.

DoooO0, 00,

O

O Oooo

O

OoooOoooooggogog

O 0OooOoos

0

O 0OoOooo

O

O

O
O

Oooo0ooooooQgoogoQd
Oooo0ooooooQgogoQg

O ooao

O

O

(]
O

O Ooooo

a

O

Oooo0oooogogogoQg
OooO0ooooggogg

O

O

O
O

O 0Ooo

(=

O Oo
O oov

O

0

O 0Ooo0ooOooao

OoOoo0oooooQgogdg

O
O

O Oooo

[ I R

O

O
O

.12

OO0o0ooooog

O

10

20

30

40



L B e B |

-

[ T e T e R |

Oooooooogoogoooao
Oooooooogoogooao
Oooooooogoogooao
OO0 ooDooogogooao

O

[ e T e T e R |

Oo0ooooooooooooaoo

OoOoo0oooaoo

O oo o 00O

Oo0oooooogogoooooaog
OO0 oooDooogoggogoooooao

O Ooo0oooao

L R A

[}

O oo =20
OOoo0oooo

Oooooooooogoogo-g
oo ooooooogogoo-g

L R o A

e R |
OO0 o oooooQgoooooo

Iy |

O

(]

0O o
O0Oo0oo0ooao

OoooooogooQgogoog
Oooooooggogog
OoooDoooggogog
OOoo0ooooooOooOod
OooooooogoogooQg
Ooooooogogogogoo-g
Ooooooogogogoog
Oooooooggogdg
OOoo0ooooogooOod
OoooooooogooQg
OooooooQgogo-g
OoooooogogogogooQg

OoooooooQogoOoooao
R s [ I |

O Oooo

L I R B
L R R

OoooooooQooOooOooOoao

Oooooogdg

O

O 0Oooo

OOoo0ooooOod

»

o O O =N o
OoOoooO i

]

0O 00O oo
OooooooogOoog

O 0Oooo

00O

O Oooo
O oOoooo
O 0Ooooo
O 0Ooooo
O O0oooo
O 0Ooooo
O oOoooOoo

O OO
=]

O

OoooooogQgoog
OoOooooooogoOoOd
OoooooooogooOod
OooooooogoOodg
OoooooooQgogo
Oooooogogo
OO0 oooogogogo
OooooooQogogoo
Oooooooogogoo
OoooooQgogOo
Oooooogogogo
Oooooogogogo
OooooooQogogoo
Oooooooogogoo

O Ooooo
O Ooooo
O OooOgoo
O O0oo0ooOod

V)

Ooooooggdg
Oo0Dooooogogdg
OooooooogoQgodg
OooooooogQg™g
OoooooogoQgdg
Ooooooggdg
O0o0Dooooogogdg
OooooooogoQgdg
OooooooogQgdg
OoooooogoQgdg
OooooogQgg
OO0 oooogogg

O Ooo0oono

(15)

OO oo
O 0OooOooo

O

O 0o oo
O oOoooo
O 0OoooOoo
O 0Ooooo

JP 2004-524201 A 2004.8.12

O

L R R
L B B

OooooooogQgdg
OooooooogQgdg
Oooooooogogdg
Ooooooggdg
O Ooo0ooo

OooooooogoQgdg
Oooooooogod
OoooooogQgdg
OOoooooggag

O O
O O
O d
O O
O O
O O
O O
O d
0O O
O O
O O
O O
O d

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

u
ooooooboboooooooao
gooobooboboobonb

ooy O0b0ODbODDO, 00000

10

20

30

40

50



Ooooooooo0o0oooooo oo onDoDoooo0 oo oDoDoDoo0oo0ooDoDooogv

[}
OO Ogo

]
e [ e e e s e e e O R

[}

OOooooooo0oooooo oD oo oDooooooDoDooogoggooao

a

OOo0o0ooDooo4o0oooooooooooDoDoooUooooDoDoooggogog

Ooo0ooooooo o0 oo oooo0o0 o oD oD ooo o0 oo oDoooooooood
Ooo0ooooooo o0 oo oooUo0 oo oDoDooo0 oo oDoo oo ooooofd

I [ [y |
O 0Ooogogoo
O 0Ooogogoog

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

OooooooogQgb-s O oDooooo® ooogodg

O
O
O

O
O
O
O
O
O
O
O
O
O
O

OOo0ooDooo4o0ooDooooooooooogodg

OO0 o0ooDoogogoooooogh?o

OOoooooogd

OooQoooogo

O 0Oooo
O 0Oooo

Oooooooogod

OooooooooooDoooogogooooao

o
Oo0oooooooooooooooooooao

Ooooooooooooooooooooao

I I o
O OooOgod

[

OooooOgooo
OoOoo0oooooooooooooogao

Ooooooooooooogo

=

O
O

[ ]

O
O

Ooooooooogooooogd

[ ]

Ooooooooooooooogd

Oo0oooooooooooooogdg

Oooooooogogoao

O o

Oooooooogh?o

(16)

O
O
O

OoOooOoo0oo0oood

Ooooooooogooog?o

Oo0ooooooooooooooooooao

OO0 oOoooogaod

O

Ooooooooogoogoao

[

O

Oooooooogd

Ooooooooogoooo®

OOo0oooooooooDoooogooooao
OO0 oooooggoooooogogooooao

Ooooooooooooooogo

O O0oo0ooo

OooooOooooooooooogooooao

O

JP 2004-524201 A 2004.8.12

0000000000000
0000000000000
D0O0O0O0O0O0O00O0O0O00
DO,00,,0000000
000,00, ,00000
0D,00000000000
Do00O0O00O0O00O0O0O0O
00,00, ,000000
0000000000000
0000000000000
DO0O0O0O0O0O0O0, 00,0
0000000000000
00000000, 00, 0
0000000000000
Do00O0O00O0O00O0O0O0O
D00O0O0O0O0O00O0000
0000000000000
0000000000000
D00O0O0,00,,000
D000O00O0O00O0000
0000000000000

10

20

30



OoOoo0oooaoo

O

00O
OoOoo0oooao
O0Oo0oooao

O 0Oooo

O
O
OJ

an

R s 7
I /: N\\ fRE
13 N + N [\K
R R°®
Arv R’
R S R

=3 R®
Rﬂ
A
R2
/
N R’
=4
“\N/: N\\N ;g
+
\R' N\RS
An Rs
R16
!
R7-NN -5 R’
5
L7 R
N+ N N
vy \ s
R R
a2
R

O

[ Ry |
O 0Ooo o

Q

2

3

O

JP 2004-524201 A 2004.

(VI),

(VID,

(VIID),

(IX),

.12

uobooboobooboobooboobobooboobooboooboboobooboodan
oooooooooooooooooobDobooocooooobooboboDobooOobond
gooobooboobooboobooboobooboboobao

ooooooooobooboooooooooboobooobocooooooobooDbOOon
oooooooobooooboooooooobDbooocooooooobDbooOooo

10

20

30

40

50



Oooooooo oo oooooooDoooogogoooao

L R B

[ ]

o o
e S B R i |

00O
00O

L B B

L I R
L s e e Y o A

Oo0oDoooooooooogoogo

Ooooooogoooooao

00O
O Ooogogog

O

O

O Oooo

O 0Ooooo
O 0OoOooog

OO oOooo

e

00O
I [

O 0Oooo
O Oooo

oMo

SO0 oo0oogoog
Ll I R I
Oooooooogogg

O 0Ooooo
O Ooooo

SO 00 ooogao

00O

SO OooO0ooogoaog

Oooooooogogogo
Ooooooooogogogooo
Ooooooooogogogoo
Oooooooogogogoo
Oooooooogogoo
Ooooooogogoo
OoooooooogoogooOoo
Ooooooooogogoo
Ooooooooogogoo

O0Ooo0oooao

Oooooood

O

O Ooo0oooao

O 0Ooo

O o

O 0Ooo0oo0ooao

O

O
O
O
]
O
O
O

O 0o oo
O O og o
O 0o oo
O 0o 0o o
O 0o oo
O 0o oo
O O oo
O O g o
O 0o oo
O 0o o O
O 0o oo
O 0o oo
O O og o
O 0o 0o o
O 0o oo
O 0o oo

O OooOoooao

(18)

O
(]

O 0Oo0Oo0oo0oano
O0Oo0oo0ooao

O
O
O
O
O
O

O0Ooo0oooao

O0Ooo0oooao

O OooOoooao

O 0OoOoooao
O 0Oo0oo0oo0oao

O0Ooo0oooao

JP 2004-524201 A 2004.

ugboobooaooboodoboad

OOoo0oooao

OOoo0oooao

O 0OooOoooao

O 0Oo0oo0oo0oao

O0Ooo0oooao
O Ooooo
O OooOooo
O Ooogoo
O 0Oo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O OooOooo

O
O
O
O
O
O
O

.12

10

20



L T e T e T e T e T e T e T e R e T e T e T e T e T e O e T e TR e O e T e O e T e T e T e T e T e T e T e T e R e e T e T e R |

O0Ooo0oooao
OooOooo =20
OOoo0oooao
O 0OoOoooaog
O 0Ooo0ooOoo

(19) JP 2004-524201 A 2004.8.12

14
R S Rg
| ,; N\ S
R'" l\{ + N /”\ .
1 X! ?:/R (X),
An r*
RS 5 R
l 1 /}*N\ 3
\f\{ + \N / J\
4
R’ XN R XD,
L
An- R
RZ
M RS
[ / N 3
\ X
N o+ \N 2 |
\1 1 R“
R X N~ (XID,
s
An R
R‘lﬁ
' g
FQWK’N\\rﬂfS R
| />-:~s
2\ x*
N, N /11\ .
k! XN R ),
[

A =3
 DOUDO0O00DO0OO0O0O0OC0OO0DODOOOOOODOOOOOOOOOOOaO
DO0000OD0D0O0DO0OO0O0OO0OODODDOOODODODOOOOODODOODOO
O0000000O000000D000O0000000O0000a0
O

e



Ooo0ooooooooDoooooo00 oo oooooooDoooQgogoaoQg

[ ]

0O o oogdg
00O

00O
0o

L R B

L R
Do gogooooogogoooood

OO0 oooooogoogog
Oooooooooooogod

O

SO0 o0ogoooo

(]

Ooooo o©

O
OJ
O
O

O
O
O
O

O 0OoOooo

OO o0o4dogoooo

0O 0 o0oogo

0O oo g

OO 0Oooogoao
OO0 0o o g
Oooooooogogog

O 0Ooooo
O Ooooo

SO O0O0ooQgoogao

0O

o oD oo ooogogooogoaog

Ooooooogogoo
Ooooooooogooo
Ooooooooogogooo
Ooooooooogooo
Oooooooogogooo
Ooooooogogoo
Ooooooooogogooo
Ooooooooogooo
Ooooooooogooo

OOoo0oooao
O 0Oooooao
O 0Oo0Oo0oo0oao
O0Oo0oooaod
O0Ooo0oooad
OoOoo0oooao
O Oooooao
O 0Oo0Oooao
O0Oo0Oo0ooaod

OooooooogoggogooQg

O

OO0 oooogogg

O0Ooo0oooao
O0Ooo0ooo0oao
OOoo0oooao
O Ooo0ooooo
Oo0ooOgood
OO0Oo0ooo0oao
O0Ooo0oooao
O Ooooo
O Ooooo
O O0oo0ooo
O O0oo0ooo
O Ooooo
O Ooooo
O Ooooo
O OooOgoo
O O0oo0ooo
O Ooooo

O

O

O
O
O
O
O
O
O

O Ooo o

O 0o oo

(20)

O
O
O
O
O
O
O
O

O 0ooo
O 0ooo

O oOoo o

O Ooo o

O 0o oo

O O oo
O O0ooo

O Oooo

O0Ooo0oooad
O0Ooo0oooao
OoOooooao
O 0Oo0oooao
O0Oo0Oo0ooaod

JP 2004-524201 A 2004.

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

O Ooo o

O 0o oo

O 0O oo

O O0ooo

O Oooo

O0Ooo0oooaod
O Ooooo
O Ooooo
O 0Ooooo
O 0Oo0ooOoo
O 0Ooooo
O Ooooo
O Ooooo
O Ooooo

O Ooo o

O
O
O
O
O
O
O

.12

10

20

30



L T e T e T e T e T e T e T e R e T e T e T e T e T e O e T e TR e O e T e O e T e T e T e T e T e T e T e T e R e e T e T e R |

00O
O Ooo0oooao
O O0Oo0gooao

O Oooo

[}

(21)

|

R13

5
/> N\\
ok

An-

N + N

O

a
|
oo
g
SO,
gd
0 ]

JP

XVD,

(XVID,

2004-524201 A 2004.8.12

Doo®” " 0000000000000 0O00000O0D0O00O0000000
goooboooboboobobobooboobobooboboobooDbDao
ugboooboobobooboboobooboobooboobooobaoado

"poo”"" 00000000000 O0ODODDOOOODOODODODOO

10

20

30

40

50



R e e ey R [ [y |

ol i e o Y

Oooooo®@
I O o
O Ooood
Ooooogo
o o

00O
00O

L B B
L I R
L s [ s [ I |

0O
oo oDoooooooQgoao

Oooooo®@

O [}

O

O O oo

e o Y 1 O A

Oo0o0oooog40oUoooDoDoogg4goooaogoe

OO oQgogoo

OO0 oOoooogQgogao
OooooooQgoao
OooooooQgoao

O > 0O0d
0O oo

[
O oo

Oooooogoo

O gD
o oo
O oo

oo ooogo

Oooooocooooooao
Oo0oooooooooao

SO0 oo0oogoog
Ll I R I
oo o ooooogogg

O 0Ooogoooo

O Oooog >o

00O
00O

O oD ooooooogogogo
Ooooooooogogoo
oo oooooogogoo
oo oooooogogoo
OO0 o ooooogogoo

O 0OooQgoooo

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

a

[}

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

O o0Ooo0oogoog
Oooooooodg
oo ooooodg
oo o0ooooOooao
Ooo0oo0ooooOooaog
> O 0o0ogoooo

O

O

O d
O d
[ |
O O

[}

O
O
O

O

O

O

> O 00ogoooao

a

OoOoo0Oooogod
OoO0o0o0oood
Oo0Ooo0oood
OoooOo>>000O

O O oQgoos
R Y O o
I Y o
O OoOooo

Oo0ooOgo>000
I o

o

OO0 oooooogogogo
Ooooooooogogooo
oo oooooogogoo
oo oooooogogoo

O OooQooooao
O OooQgoooao
O 0Oo0ooO0ooaogao
O O0Oo0oo0oooao
O O0Ooo0ooooao

a

O OO
[ I R |
O OO
[ R |

o

a

o

a

a

o
Oo0ooOood

o

I Ry |
I R |
[ o R |
[ B Ry |

O 0o oo
O O og o
O 0o oo
O 0o 0o o
O 0o oo
O 0o oo
O O oo
O O g o
O 0o oo
O 0o o O
O 0o oo
O 0o oo
O O og o
O 0o 0o o
O 0o oo
O 0o oo
O 0o oo

Ooooooodg
Oooooood
Oooooood
O oOo0o>000O

O o oo

]

(22)

O
(]

Oooooood
OoOoooooogod

]
]

(]
O

O

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

O oO0oodg
O 0Ooo
O 0Ooo
O 0Ooo

O
O
(]
O
O
O
O
(]

I [ |
[ Y |
Y s Y |
O 0O o0oogoo
I [y |
I [ |
I [ |
OO ogogog
O 0O o0oogoo
I [y |
O 0OooQgogoo
O Ooogogoog
OO ogogog
I [y
I [ [ |
s [ [ |
O Ooogogog
OO ogogog

Oo0oOO0Ooogao
O0Qg>00oogao

[}

O
O

O
OOoo0ooogod

OOoo0oood
OO0Ooo0ooood
OoOoo0Oo0oood
Ooo>>>0O0

[}

O o0onod

[ ]

O
O
O

OJ
OoOoo0oooogod

I B o
Oooo0Oooogod
OooOoo0Oooogod
OoOoo0ooogod
OoOoo0o0ooogod
Oooogo>>>00O

O

[}

Oo0oogo
Oo0oogoo
O 0ooo

[ ]

O

(]

O

JP 2004-524201 A 2004.

[ ]

O

O O

o

O o

O O

o

I o

O O

o

O o

O O

O Oooos

O
O
O
O
O
O

O0Ooo0Oo0oo0ood
OooOoo0o0oood
OOoo0ooo0ood
OooOo>00go

I o

O

O 0O oo

O

O O oo

O

o

O O

O Ooood

[ R |
[ o R |

.12

I B o

O ooo

10

20

30

40

50



e e e e e e e e e e e e e e e e e e e e et e e e e e e e e e e e e e e e e o Y e e o Y o

e e e e e e e e s |

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

e e e e 1 e O

e > [ Y O O

[ e e e e I o

Oo0ooooTT oo oo ooooooooooQgogoQg

i s B B o B e

e [ e e e e s e o o

O

O

O

O
O oe

O
O
O
O
O
O

O
O
O
O

O oOooo
O Oooo
O 0Ooo
O 0ooo

O 0Ooo0oooo
O Ooo0oooao
O O0Oo0gooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O Ooo0oooo
O O0Oo0gooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo

O Oooo

O 0o oo

OdO<sc oo=T O

O Ooogoo

O

O 0O oo

O
O
O

O O0ooo

Oooooo =2 o000

O
O
O
O
O
]
O
O
O

O O0ooo

OoOo>00®o0oo0oTOd

O 0Oooo

O Oooo

O oo
O ov
O ov
O ov

O
O
O
O
O
O

O Ooogo

[ o

O 0O OOgoao
[ |

O O0ooo

O 0o oo
O 0o oOoo

O O0ooo

O

p

O Oooo

oo ooo 2 0000

O Ooooo
O 0Ooooo
O 0Oo0ooOoo
O 0Ooo0ooao
O 0Ooooo
O oOoooo
O Ooooo
O 0OoOooo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooOoao
O 0Ooo0ooo
O oOoooo
O 0Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O 0Ooooo

O Oooo

«

(9]
EIIIDI:ID

O O 0ooog

O Ooogo

(23)

O 0o oo

OooOoooe

O
(]

O 0ooo
O O0ooo

DDDD;DDDD
OOoOoogoe oooadg

OooOooao e

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

O O0ooo

O Ooogoo

O Oooo

OooOooe=eoOoogood
Ooo0OoOoogeogoooad

OooO0ooaog -
O 0Ooo

O Oooo

[}

O
O
O
O

|

O

O o0ood

O 0o oo

O O0ooo

= O 00O

o

O Oooo

JP 2004-524201 A 2004.

Ooo0OoOoogeogood

O Oooo

O 0o oo

2

O 0Ooo

O Oooo

Ooo0OoOoogeogood
OOo0ooOgweoood

O 0Ooo
O 0Ooo
O 0Ooo
O 0Ooo
O 0Ooo
O 0Ooo
O 0Ooo
O 0Ooo
I R > |

O 0O oo

3

O O0ooo

O 0o oo
O 0o oOoo

> I R R
— O 0oo

O

O O0ooo

O Oooo

O Oooo

O O oo

I [ I Iy
O 0o oo
O 0o oOoo
O 0o oo
I Y I [y

O O0ooo

O O0ooo

O 0Oooo

O Oooo

.12

gboooobooobad

O Ooogo

10

20

30

40

50



OooooooQgoQgaog

e e e A B

o e e e e e e e e e [ e e [ . e e i

I e e e e o e e s e e e O s e s e i O |

Ooooooogogogoooao
OO0 oDooogogooooao
Oooooocooooooao
Oo0oooooooooao

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

OO0 oooogogdg
OoooooooOgoad

OO0 o0DoDoooddUoooDoooUoUooooDoooggooao

OOoo0ooooOod

Oo0oooooooooooooogoQgdg

e e e e e e e e e e e e e < e e e e Y e e Y o [ o

O Ooo0ooo
O Ooogooo
O O0Oo0gogo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O Ooogooo
O O0Oogoog
O 0Ooo0ooo
O 0Ooo0ooOoo
O Ooo0ooo
O Ooooo
O Ooogoao

Oooo0oooQgdg

O 0Ooogooog
[ Y |
OO ogogog
I [y |
I [y |

[ |

O
O
O
O
O

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

I [y |

I [ I |

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

O
O
O
O
O

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

O
O

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

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

(24)

(]
O
O
O
O
O
O
O
O

|

O

JP 2004-524201 A 2004.8.

O
g
U

O
g
u

O
a
u

O
a
u

ooao
ogogao
ooao
ooao

Nitto
Oooad

O
O

O
O

O
O

O
O

ooagd
ogdad
ooaod
oodad

Denko
Oooao

O
O

O
O

O
O

O
O

O
O

12

O Oooo

DA

O
O

ooooooao
nitriteJ OO0 0000

10

20

30

40

50



(25) JP 2004-524201 A 2004.8.12

goboooouoboooobuoobobooboocooobooboobooboonao
oooooooboobooooogao
g oo

O 0Oooo
O 0Oooo
O Oooo

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

OooooooDooo>oob

oo oooooogogo

ooooo® > gU
OooOooOoOOo
OoOooOoO 0o
OoOoOoOOO-o

O O
[ |
O O

O
O
O

OO0 oooooogogoe

OO0 oooDoooggo

st

Mwwzi\ ° EV S N P
s

N 10

O
O
O
O
O
O
O
O
O

20

OoooooooogoOooao
OoooooooQgoOooao
OoooooooooQgg
O0Ooo0ooooao
O O0Oo0Oooooao
OO0Oo0oo0oo0ooao
O O0Oo0oo0oooao
OO0O0o0ooooao
O O0Ooo0ooooao
O 0Oo0ooooao
O O0Oo0oo0oooao
OO0Oo0oo0oooao
OO0O0o0ooooao
O 0Ooo0oooo
O Ooogooao
O O0Oo0oogoao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O 0Ooo0oooao
O Ooogooao
O O0OoOgogoao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooo
O Ooogooao
O O0Oo0gooao
O 0Oo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooogoooao
O O0OoQgooao
O 0Oo0ooOooao
O 0Ooo0oooao
O 0Ooo0oooo
O oOooQgoooao
O O0OoQgooao

@

P
ot
zﬂ}’}f\
)

clo,

gooooooboogan 40
gobooooobdaoad

ooooooao
gooooboboooobooboobooboooooboobobodd

gboooboobobogoboobobo

O0Ooo0oo0oo0ooOoao
OOoooooao



JP 2004-524201 A 2004.8.12

(26)
E 2 K Av A € | g | BAY
[ @J C/A / [nrnl) ,Umol h’l“ﬂ /mn
N+
[ N\ ] cm /o
: R
[ C‘)\ /CHJ
0",.:‘»"-5 ] e /
[ 2 AL CH,080y | 508 | 36570
T /
[ H igc!
[
[ C\j
[ 3 " /g“ Clos 602 | 79750 | 21
[
[
CH N
| | 5
H,C 7\ s -
L \N/AS)\ by |CO 580 | 56200
/
[ H,C
[
: TH,
[ R
: 5 N/{s)\ " o, 582 | 56800
[ A
- )
[ " /@\ /CHS -
: 6 o N ClO, 610
: CH,
[
[ CN
[ 7 " j}' \ /CHZ Cio,; 588
[ s~
c CH,
[ ?2?-15
[ N
: Cat,
: 8 " BE, 590 | 47900
[ HN,_ CH,
: 80,
L
oooooo

oooag

10

20

30

40



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

JP 2004-524201 A 2004.8.12

e

17 Nc\/\ R
/(S

27)
X2 K An Armax E hap- | ALY
] CAP{—— fam"| /Vmol | Ao | /nm
AN
R1 cm /nm
TN
’ i
9 " t}ﬂ BF, 590 | 52100
o
(2
%
N\
10 " /©/ CH, |BR; 600 { 56010 | 24
?H;
N
1 " )©/ 1 BE, 589 | 56680
oN
e
" g\é -
12 /@r \L BF, 568
9]
13 /LN /E K\ " Clo; 583 | 60260
AL °
w
/L /gw‘iu oH "
3
14 /IN\ S)\ Clo, 602 | 59430
CH,
oA,
I\ .
. - 1 2
15 /_\N/LS)\ CIO, 599 {67110 | 23
?H;
]
16 " /@’ \‘\ clo,; 587 | 82300 10
O
5% : " vilely 606 | 74560 | 239

O

goboodgbad
ooogao

10

20

30

40



JP 2004-524201 A 2004.8.12

(28)
[ ¥2 K An A £ M- | ARD
[
[ @j CAN / /ﬂmn { Vmol lmo /am
+
[ \R1 cm fom
[ ) Nicrg A,
[ NC - M.
: 18 \/\?,/QS P ~oH, | Ciof 606 | 77260 | 21%
[ H,C
[ HTo "
: i
19 " “\O PFs 592 | 77300
[
[
H
[ |
L | 20 z D/Nj\ BF, 587 | 72570
[ CN
: CH, CH,
[ NC N, i
[ \/\N/Q }\ N
[ 21 s BE, 601 | 82610
[
[
: CH,
N—N;
o | -
2|4 N s g PFy 599 | 56320
[ S,OH
[
[ ,CH:s ?Ha
[ ?jm,‘\\h ﬁ"‘ca
|z K\N’LS)\ Q ;| BF, 597 | 63100
O
[ )
[ ~ e
[ N—MN, \/’
o] o2e ] A N BF, 597 | 76600 12
o\// 5
[
: cH, it
[ N—N: N
| o2 “/45\ D/ \)\ cI0; 588 | 54700
N
: K/OH
[
0
OoooQoao

ooogao

10

20

30

40



(29) JP 2004-524201 A 2004.8.12
E X2 K Ax Aoz > Ay | ARD
[ {1 C/Al?/’—_ fmm"{ /Vmol | Ay | /um
[ \;-1 cm /om
. CH, H,
[ N—N4. N
[ /B 42%
26 BFy 526 | 53970

[ N 18
[ !
[ CH,
[ (\CN
[ 27 " N CIOs 492 | 52100
[
[ Oh
[ 28 " s~ N By 460
[ CHy
[ /CH3 ?H:
| . “
E 29 CzHﬁ/AN oS 538

|
[ CHS
[ /CH3
: NNy
[ 30 NC/\/Qh}\ » oy 534

I
[ CH,
[
[ CH, )
[ 31| /f &"\ Q . O CIos 465

!

[ 5 B
[ CH, /ﬁ
: N N o, 495
: 32 i/ »\ CH, 4
: O,N 5
[ /CH:, ?H:i
[ N N,
S »’f\ )g cH, {Clo; 590
[ S
[
Ooooooo

good

10

20

30

40



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

o ol

[}

]

Oooooooooooooogodg

(30)

JP 2004-524201 A 2004.8.12

X3 K AL [ A | & | Aur | 827
11 CAN 7 fam® | /Vmol | Ay | /om
+
\R1 cm /nm
HCONH,
34 @\—y\ . CiOs 593
s
CH, H
H,C\’QN?+ ?Zs
O S»\ \{‘:Zﬁs
35 BF, 586 | 62000
N /CHs
~s6,
(o
36 " D/N\L BE, 601 | 67750
N
[
M
37 " 1 CH.S8Os | 607 | 71480 15
ON
CH,
GCORN
el O
oY "
38 5 BE, 591
HRA
“‘50@
"DooooooOoOOOOOO00
"AMNDODOANgoooooONoggogopooO
"DoooDoDo0oo
“nDooooooao
00
0000000000 ODODODO0DO0OO0OOOO0O0O0OOOOODODDOOOOoOOao
00000000000 DO0DO0DO0DO0O0OO0O0O0O0OOOOOODOOOOOO0O0aon
0000000000000 D0DO0O000O0O0O0OO0OODDDODOOOOO0O0aOn
0000000000 ODODODO0DO0DOOO0O0OOOOOOODODOOOoOoOoOOao
000000000 D0D0D0DO0DO0O0O0O0O0O0O0O0OOOODODODOOOOOO0O0aon
0000000000000 D0D0O0O00O0O0O0ODDODODDODOOOO0O0O0aOn
0000000000 ODD0DO0DO0DO0O0O0OO0O0O0O0OOOOOODOOoOOOOoOO0aon
0000000000 D0DD0DOADOOOOOOOODODODODODODOOOOOOOO
0000000000 ODODODO0DO0OO0OOOO0O0O0OOOOODODDOOOOoOOao
00000000000 DO0DO0DO0DO0O0OO0O0O0O0OOOOOODOOOOOO0O0aon
0000000000000 D0DO0O000O0O0O0OO0OODDDODOOOOO0O0aOn
0000000000 ODODODO0DO0DOOO0O0OOOOOOODODOOOoOoOoOOao
0000000000000 O0ODO00OO0DO0DODOO0,O0000000000
0000000000000 D0D0O0O00O0O0O0ODDODODDODOOOO0O0O0aOn

OooooooooooooQgodg

OooooooooooooQgdg

Oooooo>00o000n0oaog
OoDoDooo4ogooooogdg

10

20

30

40

50



(31) JP 2004-524201 A 2004.8.12

1 e e I 1 0 B A N O A A A AR A WA W A
L I I I e e I I I I I I 0 O M A B A M R WA
I I e I 1 I I B o 0 0 R B A B A B A A N N A W A N AR B N A
goobooooobbouoobpy, 000000 Db oD bOoUobOoUoboUoobooboo
Ooooao
ogoogooad
dodoodddoooouououooououoooooooooooooao
oooooooboao
ogooooad
0 e B B A O A O A MV A A N A
ogooooad
0 B B A B A B A B B O A B e N A N A N A A
oooao
2R O
(BRICEY)
RER @
H8BE O
(%}:‘;U)
REIB @)
(i%‘%llia:ﬁ))
BERE| (5)
& L (6
oooao
ik a1
ﬁ#ﬁﬁ(u)‘
REE (13)
EEE Y
R (15)




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

(32)

ugbooobooodoboado

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

(19) World Intellectual Property Organization
Tniernational Bureau

{43) International Publication Date (10) International Publication Number
7 November 2002 (07.11.2002) PCT WO 02/089128 Al
(51) Tnternational Patent Classification”: G11B7/24, (81) Designated States (narional): AE. AG, AL, AM, AT, AU,
CO9B 29/033, 29/36, 23/16, 44710, 44/18, 44720 AZ,BA, BB, BG, BR, BY, BZ, CA, CII CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GI],
(21) International Application Number:  PCT/IPO2/03086 GM, HR, HU, 1D, IL, IN, IS, JP, KLi, KG, KP, KR, KZ, LC,
LK, LR, 1S, LT, LU, LV, MA, MDY, MG, MK, MN, MW,
(22) International Filing Date: 20 March 2002 (20.03.2002) MX, M7, NO, N7, OM, PH, PT, PT, RO, RU. SD, SE, SG.
- i SI SK, SL. TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ,
(25) Filing Language: English VN, YU, ZA, ZM, ZW.
{26) Publication Language: Linglish . )
(84) Designated States (regional): ARTPO patent (GIT, GM,
(30) Priority Data: KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
101152272 28 March 2001 (28.03.2001) DE Lurasian patent (AM, AZ, BY, KG, KZ, MD, RU, 1), TM),
101 36 064.9 25 Tuly 2001 (25.07.2001) DE Luropean patent (AT, BIi, CH, CY, DI, DK, IS, UL, IR,
01130527.3 21 December 2001 (21.12.2001)  EP GB, GR, I, TT, LU, MC, NI, PT, SE, TR), OAPI patent
02003812.1 20 liebruary 2002 (20.02.2002)  LP (BF, BI, CF, CG, CL, CM, GA, GN, GQ, GW, ML, MR,

NE, SN, TD, TG).
(71) Applicant (for ail designated States except US): BAYER
AKTIENGESELLSCHAFT [DE/DE]. 51368 Lov-  Declaration under Rule 4.17:

erkusen (DL). — as (o applicant’s entitlement 10 apply for and be granted
a patent (Rule 4.17(i)} for the following designations A,
(72) Toveators; and AG, AI, AM. AT, AU, A7, BA. BR. BG. BR, BY, BZ.
{75) Inventers/Applicants (for US only}: BERNETH, Horst CH, C¥, CO. CR. CU, CZ, DE. DK, DM. DZ, EC. EE. ES,
IDL/DE; Lirfurter Str. 1, 51373 Leverkusen (DL). KL GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
BRUDER, Friedrich-Karl [DIZDL]: Un de Siep 34, KG, KP. KR K7, 1.C, LK, LR, 1.8, 1T LU, LV, MA, MD, MG,
47802 Krefeld (D). HAESE, Wilfried [DE/DE]; Ose- MK, MN, MU, MY, M7, NO. N OM, P11, PL P1. RO, RU,
naver Str. 32, 51519 Odenthal (DE). HAGEN, Rainer SD.SF. SG, S1. SK, ST T/, TM TN, TR, TT. 77, VA, UG,
IDE/DE]: Damaschkestr. 2a, 51373 Leverkusen (DE). 7, YN, YU, Z4. 2, ZW, ARIPO patent (G, G, KE, LS,
HASSENRUCK, Karin |DL/DL: Schicheoweg 28, MW, M2, 8D, SL, SZ, 12, UG, ZM, ZW), Eurasian potent
40468 Dissseldort  (D1).  KOSTROMINE, Serguei % BY, KG, K7, D, RU, TJ, TM), Furopean paient
[RU/DE]; Katharinensir. 28, 53913 Swistial (DE). LAN- (AT, BE. CI1. CY, DE. DK. FS. FI. FR, GB, GR. IE. IT, LU},
DENBERGER, Peter [DE/DEJ; Litbecker Str. 1, 50668 MC, NI, PT. SF. TR), OAPI patent (BF. BJ. CF. CG. CI,
Kéln (DE). OSER, Rafael [DE/DE]; Buschstr. 171, 47800 CM, GA. GN. GO, G, ML. MR, NE, SN, TD, TG)

Krefeld (D1i). SOMMERMANN, Thomas [DIZDL]; Al-
lenberger-Dom-Str. 69, 51467 Bergisch Gladbach (DI, )
STAWTTZ, Josef-Walter [DF/DE], Am Tlagen 1, 51519  Published: )
Odenthal (DE). BIERINGER, Thomas [DEDE]; Am with international search report
Pijtizchen 25, 51519 Odenthal (DE).
For two-letter codes and orher abbreviations, refer io the "Guid-
(74) Common Representative:  BAYER AKTIENGE-  ance Notes on Codes and Abbreviations” appearing at the begin-

=] SELLSCHAFT; 51368 Leverkusen (DE). ning of each regular issue of the PCT Gazette.

=

ﬁ (54) Title: AN OPTICAL DATA STORAGE MEDIUM CONTAINING A DIAZA ITEMICYANINE DYE AS TIIE LIGIIT-AB-

v SORBING COMPOUND IN THL [INFORMATION LAYLR

(=2}

g (57) Abstract: An optical data storage medium ining a diaza v dye as the ligh bing compound in the infor-

= mation layer A b's Lra ¢ 1An oplical data storage medium containing a preflerably ransparent substrate which has optionally already
been coated with one or more reflecting layers and onto the surface of which a information layer, optionally one

or more reflecting layers, and optionally a protective layer or an additional substrate or a top layer are applied, which dara storage
medium can be recorded on and read using blue or red light, preferably laser light, wherein the information layer contains a light-ab-
3 sorbing compound and eptionally a hinder, characterized in that at least one diaza hemicyanine dye is used as the light-absothing
compound.

002
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An optical data storage medium containing a diaza hemicyanine dye as the
light-absorbing compound in the information layer

The invention relates to a preferably once recordable optical data storage medium
containing a diaza hemicyanine dye as the light-absorbing compound in the infor-

mation layer, and to a process for its production.

Recordable optical data storage media using special light-absorbing substances or
mixtures thereof are particularly suitable for use in high-density recordable optical
data storage media which operate with blue laser diodes, and in particular GaN or
SHG laser diodes (360 - 460 nm), and/or for use in DVD-R or CD-R discs, which
operate with red (635 - 660 nm) or infrared (780 — 830 nm) laser diodes, and the
application of the above-mentioned dyes to a polymer substrate, in particular

polycarbonate, by spin-coating or vapour deposition.

There has recently been an enormous growth in the sales of recordable compact discs

(CD-R, 780 nm), which represent the technically established systen.

The next generation of optical data storage media - DVDs - is currently being
introduced onto the market. By using shorter-wave laser radiation (635 to 660nm)
and a higher numerical aperture NA, the storage density can be increased. The

recordable format is in this case the DVD-R.

Today, optical data storage formats which use blue laser diodes (based on GaN, JP
08191171 or Second Harmonic Generation SHG JP 09050629) (360 nm to 460 nm)
with a high laser power, are being developed. Recordable optical data storage media
will therefore also be used in this generation. The achievable storage density
depends on the focussing of the laser spot in the information plane. The spot size is
proporiional to the laser wavelength & /NA. NA is the numerical aperture of the

objective lens used. The aim is to use the smallest possible wavelength A for

JP 2004-524201 A 2004.8.12
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obtaining the highest possible storage density. Based on semiconductor laser diodes,

390 nm are presently possible.

The patent literature describes dye-based recordable optical data storage media which
are equally suitable both for CD-R and DVD-R systems (JP-A 11 043 481 and JP-A
10 181 206). In order to obtain high reflectivity, a high modulation level of the
readout signal and sufficient sensitivity diring recording, use is made of the fact that
the IR wavelength 780 nm of the CD-R is located at the base of the long-wavelength
slope of the absorption peak of the dye and the red wavelength 635 nm or 650 nm of
the DVD-R is located at the base of the short-wavelength slope of the absorption
peak of the dye. In JP-A 02 557 335, JP-A 10 058 828, JP-A 06336 086, JP-A
02 865 955, WO-A 09917 284 and US-A 5266 699 this concept is extended to
cover the working wavelength range of 450 nm on the short-wavelength slope and

the red and IR range on the long-wavelength slope of the absorption peak.

In addition to the above-mentioned optical properties, the recordable information
layer consisting of light-absorbing organic substances must have a morphology
which is as amorphous as possible, in order to keep the noise signal during recording
or reading as small as possible. For this purpose it is particularly preferable, when
applying the substances by spin-coating from a solution or by vapour deposition
and/or sublimation, to prevent crystallization of the light-absorbing substances during

the subsequent top-coating with metallic or dielectric layers in vacuo.

The amorphous layer of light-absorbing substances should preferably have high
thermal stability, since otherwise additional layers of organic or inorganic material
applied by sputtering or vapour deposition onto the light-absorbing information layer
form blurred boundaries due to diffusion and thus have an adverse effect on the
reflectivity. In addition, if a light-absorbing substance has inadequate thermal
stability at the boundary to a polymeric substrate, it can diffuse into the latter and

again have an adverse effect on the reflectivity.

JP 2004-524201 A 2004.8.12



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

10

15

20

25

30

(35)

WO 02/089128 PCT/EP02/03086

-3.

If the light-absorbing substance has too high a vapour pressure, it can sublime during
the above-mentioned sputtering or vapour deposition of additional layers in a high
vacuum and thus reduce the desired layer thickness. This in tum has a negative

effect on reflectivity.

The object of the invention is therefore to provide suitable compounds which meet
the high demands (such as light stability, a favourable signal-to-noise ratio, damage-
free application to the substrate material, etc.) for use in the information layer of a
recordable optical data storage medium, in particular for high-density recordable

optical data storage formats in a laser wavelength range of 340 to 680 nm.

Surprisingly, it has been found that light-absorbing compounds from the diaza hemi-
cyanine group of dyes are particularly suitable for satisfying the above-mentioned

requirement profile.

The invention therefore relates to an optical data storage medium containing a
preferably transparent substrate which has optionally already been coated with one or
more reflecting layers and onto the surface of which a photorecordable information
layer, optionally one or more reflecting layers and optionally a protective layer or an
additional substrate or a top layer are applied, which data storage medium can be
recorded on and read using blue or red light, preferably laser light, wherein the
information layer contains a light-absorbing compound and optionally a binder,
characterized in that at least one diaza hemicyanine dye is used as the light-absorbing

compound.
Blue laser light is particularly preferred.

The light-absorbing compound should preferably be thermally modifiable. Pref-
erably the thermal modification is carried out at a temperature of <600°C,
particularly preferably at a temperature of <400°C, very particularly preferably at a
temperature of <300°C, and in particular at a temperature of <200°C. Such a

JP 2004-524201 A 2004.8.12
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modification can for example be the decomposition or chemical modification of the

chromophoric centre of the light-absorbing compound.

A diaza hemicyanine of the formula (T} is preferred

S
SN
A
Y
N Nk o,
Nt
R
An-
in which
K represenis a radical of the formulae (II) to (IV)
R7 $5
8
R an,
RB
Dy
S
1>\N/
XA
&
m,
RH/ :T:
R12 (IV)
10

X' represents Qor S,

2004-524201 A 2004.8.12
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X% represents O, S, CH or N-R?,
x> represents N, CH or C-CN,

Rl, R® and R"? independently of one another represent Ci- to Cys-alkyl, Cs- to Cs-
alkenyl, Cs- to Cs-cycloalkyl or C7- to Cyg-aralkyl,

A together with X* and the C-atom bound therebetween represents a five-
memtbered aromatic or quasi-aromatic heterocyclic ring which can contain 1
to 4 hetero atoms and/or can be benzo- or naphtho-fused and/or substituted by

non-ionic radicals,

R? , RA, R® and RS independently of one another represent hydrogen, Ci- to Cre-alkyl,
Cy- to Co-cycloalkyl, Cr- to Cyg-aralkyl or a heterocyclic radical or

NR’R* or NR°R® independently of one another represent a five- or six-membered
saturated ring which is attached via N and can additionally contain an N or O
atom and/or be substituted by non-ionic radicals,

R’ represents hydrogen, Cy- to Cig-alkyl, Cy- to Cyg-alkoxy or halogen or

R7 and R® form a two- or three-membered bridge which can contain an O or N atom

and/or be substituted by non-ionic radicals,

R® represents hydrogen, Ci- to Cs-alkyl, Ci- to Cie-alkoxy, halogen, cyano, Ci-
to Cy-alkoxycarbonyl, 0-CO-R', NH-CO-R'?, 0-S02-R"* or NH-SO-R",

R’ represents hydrogen, Ci- to Ca-alkyl or Ce- to Co-aryl,

JP 2004-524201 A 2004.8.12
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RI? represents hydrogen, C;- to Cig-alkyl, Cs- to Cr~cycloalkyl, C;- to Cig-aralkyl,
Cy- to Cyg-alkoxy, mono- or bis-Cy- to Cys-alkylamino, C¢~ to C\g-aryl, Cg- to
Cio-aryloxy, Ce- to Cyo-arylamino or a heterocyclic radical,

R represents hydrogen, Ci- to C-alkyl or Cs- to Cyo-aryl and
An’  represents an anion.

Suitable non-ionic radicals are for example Ci- to Cy-alkyl, Ci- to Cs-alkoxy,
halogen, cyano, nitro, Ci- to Cy-alkoxycarbonyl, Ci- to Cs-alkylthio, Cy- to Cy-

alkanoylamino, benzoylamino, mono- or di-C;- to Cy-alkylamino.

Alkyl, alkoxy, aryl and heterocyclic radicals can optiomally contain additional
radicals such as alkyl, halogen, nitro, cyano, CO-NH,, alkoxy, trialkylsilyl, trialkyl-
siloxy or phenyl, the alkyl and alkoxy radicals can be straight~chain or branched, the
alkyl radicals can be partially halogenated or pethalogenated, the alkyl and alkoxy
radicals can be ethoxylated or propoxylated or silylated, adjacent alkyl and/or alkoxy
radicals on aryl or heterocyclic radicals can together form a three- or four-membered

bridge and the heterocyclic radicals can be benzo-fused and/or quaternized.

The ring A of the formula
x2
CA>—‘ 0
N

particularly preferably represents thiazol-2-yl, benzothiazol-2-yl, benzoxazol-2-yl,
benzimidazol-2-yl, imidazol-2-yl, pyrazol-3-yl, 1,3,4-triazol-2-y1, 1,3,4-thiadiazol-2-
yl, 1,2,4-thiadiazol-5-y1, 2- or 4-pyridyl or 2- or 4-quinolyl, wherein the afore-
mentioned rings can each be substituted by Ci- to Cg-alkyl, C)- to Cs-alkoxy,

fluorine, chlorine, bromine, jodine, cyano, nitro, Cy~ to Cg-alkoxycarbonyl, Ci- to Ce~

JP 2004-524201 A 2004.8.12
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alkylthio, Ci~ to Ce-acylamino, Ce- to Cyo-aryl, Cs- to Cjg-aryloxy, Ce- to Cio-
arylcarbonylamino, mono- or di-Ci- to Cg-alkylamino, N-Cy- to Cg-alkyl-N-Cg- to

Cie-arylamino, pyrrolidino, morpholino or piperazine.

In a particularly preferred form the diaza hemicyanines used are those of the formula

o
in which

the ring A of the formula
X2
( A?' ™
N

represents thiazol-2-yl, benzothiazol-2-yl, wherein X* represents S and the afore-
mentjoned radicals can each be substituted by methyl, ethyl, methoxy, ethoxy,
chlorine, cyano, methoxycarbonyl or ethoxycarbonyl, or represents 1,3,4-triazolyl or
1,3,4-thiadiazolyl, wherein X° represents N-R? or S, respectively, and the afore-
mentioned radicals can each be substituted by methyl, ethyl, phenyl, methoxy,
ethoxy, methylthio, ethylthio, amino, anilino, dimethylamino, diethylamino, di-
propylamino, dibutylamino, N-methyl-N-cyanethylamino, N-methyl-N-hydroxy-
ethylamino, N-methyl-N-phenylamino, di-(cyanethyl)amino, di-
(hydroxyethyl)amino, cyanethylamino, hydroxyethylamino, pyrrolidino, piperidino,

morpholino or a radical of the formula

K represents a radical of the formulae (II), (UI) or (IV),

JP 2004-524201 A 2004.8.12
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X! represents O or S,
X*  represents N, CH or C-CN,

R', R? and R independently of one another represent methyl, ethyl, propyl, butyl,
pentyl, hexyl, benzyl, phenethyl, phenylpropyl, allyl, cyclohexyl, chloroethyl,
cyanomethyl, cyanoethyl, cyanopropyl, hydroxyethyl, 2-hydroxypropyl,
methoxyethyl or ethoxyethyl,

R®, R?, R® and R® independently of one another represent methyl, ethyl, propyl, butyl,
pentyl, hexyl, benzyl, phenethyl, phenylpropyl, cyclohexyl, chloroethyi,
cyanomethyl, cyanoethyl, cyanopropyl, hydroxyethyl, 2-hydroxypropyl,
methoxyethyl, ethoxyethyl, methoxycarbonylethyl, ethoxycarbonylethyl,

acetoxyethyl, propionyloxyethyl or a radical of the formula

Y

and R® and R® can additionally represent hydrogen or

2

NR’R* and NRR® independently of one another represent pyrrolidino, piperidino, N-
methylpiperazino, N-ethylpiperazino, N-hydroxyethylpiperazino or mor-
pholino,

R’ represents hydrogen, methyl, methoxy or chlorine or

R’} R® represent a -(CHy)z-, -(CHz)s-, ~C(CH3)-CH,-C(CHa),- or -O-(CHy),- bridge,

R represents hydrogen, methyl, methoxy or chlorine,
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R’ represents hydrogen,
R'"  represents hydrogen, methyl or phenyl and
An"~  represents an anion.

Suitable anions An” are all monovalent anions or one equivalent of a polyvalent
anion. Preferably the anions are colourless. Suitable anions are, for example,
chloride, bromide, iodide, tetrafluoroborate, perchlorate, hexafluorosilicate, hexa-
fluorophosphate, methosulphate, ethosulphat, Ci- to Cjp-alkanesulphonate, Ci- to
Cip-perfluoroalkane sulphonate, Ci- to Cio-alkanoate optionally substituted by
chiorine, hydroxyl or Ci- to C4 alkoxy, benzene sulphonate, naphthalene sulphonate
or biphenyl sulphonate optionally substituted by nitro, cyano, hydroxyl, Ci- to Cas-
alkyl, perfluoro-Ci- to Cs-alkyl, Ci- to Cy-alkoxycarbonyl or chlorine, benzene
disulphonate, naphthalene disulphonate or biphenyl disulphonate optionally
substituted by nitro, cyano, hydroxyl, Ci- to Cy-alkyl, Ci- to Cy-alkoxy, C;- to Cq-
alloxycarbonyl or chlorine, benzoate optionally substituted by nitro, cyano, Cy- to
Cy-alkyl, Ci- to Ci-alkoxy, Ci- to Cs-alkoxycarbonyl, benzoyl, chlorobenzoyl or
toluoyl, the anion of naphthalenedicarboxylic acid, diphenyl ether disulphonate,
tetraphenyl borate, cyanotriphenyl borate, tetra-Cy- to Cho-alkoxyborate, tetra-
phenoxyborate, 7,8- or 7,9-dicarba-nido-undecaborate(1-) or (2-), which are
optionally substituted on the B~ and/or C-atoms by one or two C;- to Cjz-alkyl or
phenyl groups, dodecahydro-dicarbadodecaborate(2-) or B-Ci- to Ciz-alkyl-C-
phenyl-dodecahydro-dicarbadodecaborate(1-).

Bromide, iodide, tetrafluoroborate, perchlorate, methane sulphonate, benzene sulpho-
nate, toluene sulphonate, dodecylbenzene sulphonate and tetradecane sulphonate are

preferred.

JP 2004-524201 A 2004.8.12
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Tn a very particularly preferred form the diaza hemicyanines used are those of the

formulae (VI) to (IX)
14
R s 4
Wt al
13 N + N
R N
R R
An R
R1s s 7
5
Ty 4
N + N
\R1 RE
g
An R
R2
/ 7
N
N 5
| /> N\\ /R
N + N l\k
R R
A R
R1E
3 v
R~ S R
5
7\[ />_ Ny R
N+ N F\{
| 6
R R
Anr R
in which

(42)
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VD,

(VID,

(VIID,

(X)),
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R and R? independently of one another represent methyl, ethyl, propyl, butyl, pentyl,

hexyl, benzyl, cyclohexyl, chloroethyl, cyanomethyl, cyanoethyl, hydroxy-
ethyl, 2-hydroxypropyl, methoxyethy], ethoxyethyl or a radical of the formula

R

R® and R® independently of one another represent methyl, ethyl, propyl, butyl, pentyl,

2

hexyl, benzyl, cyclohexyl, chloroethyl, cyanoethyl, hydroxyethyl, 2-hydroxy-
propyl, methoxyethyl, ethoxyethyl, methoxycarbonylethyl,” ethoxycarbonyl-
ethyl or acetoxyethyl or

NR’RE represents pyrrolidino, piperidino or morpholino,

R’ represents hydrogen or

R7; R® represent a -(CHy)z-, -C(CHs)-CH;-C(CHz)z- or -O~(CHz),- bridge,

R® represents hydrogen,

R%, R and R'¥ independently of one another represent hydrogen, methyl, methoxy,

chloro, nitro or cyano,

R!® and R independently of one another represent methyl, ethyl, propyl, butyl,
pentyl, hexyl, benzyl, cyclohexyl, chloroethyl, cyanoethyl, hydroxyethyl, 2-
hydroxypropyl, methoxyethyl, ethoxyethyl, methoxycarbonylethyl, ethoxy-
carbonylethyl, acetoxyethyl or phenyl and

R'  additionally represents hydrogen or
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NR!R represents pyrrolidino, piperidino or morpholino, and

(44) JP 2004-524201

PCT/EP02/03086

An"  represents tetrafluoroborate, perchlorate, hexafluorosilicate, hexafluoro-

phosphate, iodide, rhodanide, cyanate, hydroxy acetate, methoxy acctate,

lactate, citrate, methane sulpbonate, ethane sulphonate, benzene sulphonate,

toluene sulphonate, butylbenzene sulphonate, chiorobenzene sulphonate, do-

decylbenzene sulphonate or naphthalene sulphonate,

wherein all alkyl radicals can be branched.

In a very particularly preferred form the diaza hemicyanines used are those of the

formulae (X) to (XIH)
R™ s -
I) N_/TK
R' N\ + N j(\
R XN R
An- }%3
R s R
\©:/> Nl
v
R’ X' ',\I/R
An R
FZ
NN RY
| 2 G
AN X
l\{+ N /1.lL u
R’ X N/R
,3
A R

X,

(XI),

A 2004.8.12
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75
l
RW/N
N\ZF_“_*}\
J\

A

(X1,

in which

R' and R* independently of one another represent methyl, ethyl, propyl, butyl, pentyl,
hexyl, benzyl, cyclohexyl, chloroethyl, cyanomethyl, cyanoethyl, hydroxy-

5 ethyl, 2-hydroxypropyl, methoxyethyl, ethoxyethyl or a radical of the formula
x! represents O and
10

x? represents CH or
x! represents S and
15 x3 represents N, CH or C-CN,
R® and R* independently of one another represent methyl, ethyl, propyl, butyl, pentyl,
hexyl, benzyl, cyclohexyl, chioroethyl, cyanoethyl, hydroxyethyl, 2-hydroxy-
propyl, methoxyethyl, ethoxyethyl, methoxycarbonylethyl, ethoxycarbonyl-

20 ethyl or acetoxyethyl or

NR’R* represents pyrrolidino, piperidino or morpholino,

JP 2004-524201 A 2004.8.12
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S14-

R’  represents hydrogen,

R", R'" and R" independently of one another represent hydrogen, methyl, methoxy,

chloro, nitro or ¢cyano,

R'S and R independently of one another represent methyl, ethyl, propyl, butyl,
pentyl, hexyl, benzyl, cyclohexyl, chlorosthyl, cyanoethyl, hydroxyethyl, 2-
hydxoxypropj/l, methoxyethyl, ethoxysthyl, methoxycarbonylethyl, ethoxy-
carbonylethyl, acetoxyethyl or phenyl and

R'S  additionally represents hydrogen or

NR!*R' represents pyrrolidino, piperidino or morphofino, and

An~  represents tetrafluoroborate, perchiorate, hexafluorosilicate, hexafluoro-
phosphate, iodide, rhodanide, cyanate, hydroxy acetate, methoxy acetate,
lactate, citrate, methane sulphonate, ethane sulphonate, benzene sulphonate,
toluene sulphonate, butylbenzene sulphonate, chlorobenzene sulphonate, do-
decylbenzene sulphonate or naphthalene sulphonate,

wherein all alkyl radicals can be branched.

In a very particularly preferred form the diaza hemicyanines used are those of the
formulae (XIV) to (XVII)

14

R S
tl:gf—%
R" I\{ + N
RI

An-

\ N\R12 (XIV),

JP 2004-524201 A 2004.8.12
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R R
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in which
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XV,

(XVI),

(XVID),

R!, R? and R'? independently of one another represent methyl, ethyl, propyl, butyl,

pentyl, hexyl, benzyl, cyclohexyl, chloroethyl, cyanomethyl, cyanoethyl,

hydroxyethyl, 2-hydroxypropy), methoxyethyl, ethoxyethyl or a radical of the

formula

R
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R, R™ and R'® independently of one another represent hydrogen, methyl, methoxy,

chloro, niiro or cyano,

R'S and R independently of one another represent methyl, ethyl, propyl, butyl,
pentyl, hexyl, benzyl, cyclohexyl, chloroethyl, cyanoethyl, hydroxyethyl, 2-
hydroxypropyl, methoxyethyl, ethoxyethyl, methoxycarbonylethyl, ethoxy-
carbonylethyl, acetoxyethyl or phenyl and

R additionally represents hydrogen or
NR'®R!7 represents pyrrolidino, piperidino or morpholino,
R represents hydrogen, methyl or phenyl and

ep Ly.

An"  represents tetrafluoroborate, perchlorate, hexafluorosilicate, hexafluoro-
phosphate, iodide, rthodanide, cyanate, hydroxy acetate, methoxy acetate,
lactate, citrate, methane sulphonate, ethane sulphonate, benzene sulphonate,
toluene sulphonate, butylbenzene sulphonate, chlorobenzene sulphonate, do-

decylbenzene sulphonate or naphthalene sulphonate,
wherein all alkyl radicals can be branched.

In a very particularly preferred form the diaza hemicyanines used are those of the
formulae (IX), (XII) and (XVID).

For a recordable optical data storage medium according to the invention which is
recorded on and read using light from a blue laser, such diaza hemicyanine dyes are
preferred whose absorption maximum Amgxz is in the range from 420 to 550 nm,
wherein the wavelength A1z at which the extinction on the short-wavelength slope of
the absorption maximum of the wavelength Amuc is half the extinction value at Mmaxzs

and the wavelength A0, at which the extinction on the short-wavelength slope of the
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absorption maximum of the wavelength Amex is a tenth of the extinction value at
Amaxzs are preferably in each case no further than 50 nm away from each other,
Preferably such a diaza hemicyanine dye does not display a shorter-wave maximum
Amaxt at @ wavelength below 350 nm, particularly preferably below 320 nm, and very
particularly preferably below 290 nm.

Preferred diaza hemicyanine dyes are those with an absorption maximum Amae of

410 to 530 nm.

Particularly preferred diaza hemicyanine dyes are those with an absorption maximum
Amaxz O 420 to 510 nm.

Very particularly preferred diaza hemicyanine dyes are those with an absorption

maximum Amaxz 0of 430 to 500 nm.

In these diaza hemicyanine dyes Ay and Aisio, as defined above, are preferably no

. further than 40 nm, particularly preferably no further than 30 nm, and very particu-

larly preferably no further than 20 nm away from each other.

For a recordable optical data storage medium according to the invention which is
recorded on and read using light from a red laser, such diaza hemicyanine dyes are
preferred whose absorption maximum Ama is in the range from 500 to 650 nm,
wherein the wavelength Ay, at which the extinction on the long-wavelength slope of
the absorption maximum of the wavelength Amax is half the extinction value at Amaxz,
and the wavelength A1/10, at which the extinction on the long-wavelength slope of the
absorption maximum of the wavelength Ama is a tenth of the extinction valve at
Amaxz, are preferably in each case no further than 50 nm away from each other.
Preferably such a diaza hemicyanine dye does not display a longer-wave maximum
Amax3 at 2 wavelength below 750 nm, particularly preferably below 800 nm, and very
particularly preferably below 850 nm.

JP 2004-524201 A 2004.8.12
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Preferred diaza hemicyanine dyes are those with an absorption maximum Amex of

530 to 630 nm.

Particularly preferred diaza hemicyanine dyes are those with an absorption maximum

Amax2 0f 550 to 620 nm.

Very particularly preferred diaza hemicyanine dyes are those with an absorption

maximum Amaxz2 of 580 to 610 nm.

In these diaza hemicyanine dyes A1, and Ao, as defined above, are preferably no
further than 40 nm, particularly preferably no further than 30 nm, and very particu-
larly preferably no further than 20 nm away from each other.

At the absorption maximum Amy, the diaza hemicyanine dyes have a molar extinc-
tion coefficient € of >30000 V/mol cm, preferably >40000 Vmol cm, particularly
preferably >50000 I/mol ¢m and very particularly preferably >70000 Vmol em.

The absorption spectra are, for example, measured in solution.

Suitable diaza hemicyanines having the required spectral properties are in particular
those in which the change in the dipole moment Au = |p; - p.l, i.c. the positive
difference between the dipole moments in the ground state and the first excited state
is as small as possible, i.e. preferably <5 D, and particularly preferably <2 D. A
method of determining such a change in the dipole moment Ap is described, for
example, in F. Wiirthner et al,, Angew. Chem. 1997, 109, 2933 and in the literature
cited therein. Low solvatochromism (methanol/methylene chloride) is also a suitable
criterion for selection. Preferred diaza hemicyanines are those whose solvato-
chromism AA = Amethylene chloride - Amethanoil; 1.€. the positive difference between the
absorption wavelengths in the solvents methylene chloride and methanol, is <25 nm,

particularly preferably <15 nm, and very particularly preferably <5 nm.

JP 2004-524201 A 2004.8.12
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Diaza hemicyanines of the formulae (I) and (VI) to (XVII) are known, for example,
from BE 825 455,DE-OS 1 044 023, DE-OS 2 811 258, DE-OS 1 163 775,

Another part of the invention are diaza hemicyanines of formula (I), wherein K
means a radical of formula (III) and the other residues have the above meaning.
Another special part of the invention are diaza hemicyanines of the formulae (X),
(XT), (XII) or (XIII), wherein the residues have the above meaning.

The light-absorbing substances described guarantee sufficiently high reflectivity
(>10%) of the optical data storage medium in the unrecorded state and sufficiently
high absorption for the thermal degradation of the information layér upon spotwise
illumination with focussed light, if the wavelength of the light is in the range from
360 to 460 nm and 600 to 680 nm. The contrast between the recorded and
unrecorded areas of the data storage medium is effected by the change in reflectivity
in terms of the amplitude as well as the phase of the incident light as a result of the

changed optical properties of the information layer following thermal degradation.

The diaza hemicyanine dyes are preferably applied to the optical data storage
medium by spin-coating or vacuum coating. The diaza hemicyanines can be mixed
with other dioaza hemicyanines or with other dyes having similar spectral properties.
The information layer can contain additives in addition to the diaza hemicyanine
dyes, such as binders, wetting agents, stabilizers, diluents and sensitizers as well as

other constituents.

In addition to the information layer, the optical data storage medium can contain
other layers such as metal layers, dielectric layers and protective layers. Metals and
dielectric layers are used, for example, for adjusting the reflectivity and the thermal
balance. Depending on the laser wavelength, the metals can be gold, silver or
aluminium, etc. Dielectric layers are, for example, silicon dioxide and silicon nitride.
Protective layers are, for example, photocurable surface coatings, adhesive layers and

protective films.

JP 2004-524201 A 2004.8.12
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Adhesive layers can consist of a pressure-sensitive material.

Pressure-sensitive adhesive layers consist mainly of acrylic adhesives. Nitto Denko
DA-8320 or DA-8310, which are disclosed in the patent JP-A 11-273147, can, for

example, be used for this purpose.

The optical data storage medium has, for example, the following layer assembly (cf.
Fig. 1): a transparent substrate (1), optionally a protective layer (2), an information
layer (3), optionally a protective layer (4), optionally an adhesive layer (5) and a top
layer (6).

Preferably, the optical data storage medium assembly can contain:

- a preferably transparent substrate (1), onto whose surface at least one
photorecordable information layer (3), which can be recorded on using light,
preferably laser light, optionally a protective layer (4), optionally an adhesive

layer (5) and a transparent top layer (6) are applied;

- a preferably transparent substrate (1), onto whose surface a protective layer
(2), at least one information layer (3) which can be recorded on using light,
preferably laser light, optionally an adhesive layer (5) and a transparent top

layer (6) are applied;

- a preferably transparent substrate (1), onto whose surface optionally a
protective layer (2), at least one information layer (3) which can be recorded
on using light, preferably laser light, optionally a protective layer (4),
optionally an adhesive layer (5) and a transparent top layer (6) are applied;

- a preferably transparent substrate (1), onto whose surface at least one

information layer (3) which can be recorded on using light, preferably laser
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light, optionally an adhesive layer (5) and a tramsparent top layer (6) are
applied.

Alternatively, the optical data storage medium has for example the following layer
assembly (cf. Fig. 2): a preferably transparent substrate (11), an information layer
(12), optionally a reflecting layer (13), optionally an adhesive layer (14) and an
additional, preferably transparent, substrate ( 15).

The invention also relates to optical data storage media according to the invention

which are recorded on using blue or red light, in particular laser light.

The following examples illustrate the subject matter of the invention:

2004-524201 A 2004.8.12
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Examples
Example 1

4 g of 2-amino-5-(diisopropylamino)-1,3,4-thiadiazole were dissolved in 40 ml of
glacial acetic acid. 8 ml of 85% by weight phosphoric acid and 6 ml of 48% by
weight sulphuric acid were added dropwise at 10°C. 6.8 g of nitrosylsulphuric acid
(40% by weight in sulphuric acid) were then added dropwise at 5°C over a period of
30 mins.. After 4 h at 0-5°C the pitn'te excess was destroyed with amidosulphonic

acid.

This diazotized product was added dropwise at 10°C over a period of 1 hour to a
solution of 5 g of 2-morpholino-4-phenylthiazole in 30 ml of glacial acetic acid, a pH
of 3 being maintained with a 20% by weight aqueous soda solution. After stirring
overnight at a pH of 3.5 the mixture was filtered off with suction and the residue was
washed with water. The solid was stirred into 100 ml of water and the mixture was
adjusted to a pH of 7.5, filtered off with suction once again and the residue was
washed with water. After drying, the crude product was dissolved in 100 ml of
toluene. By slowly adding 400 ml of hexane with stirring, the product was
precipitated, filtered off with suction, washed with hexane and afterwords with water
and dried. 3.7 g{41% of theory) of a violet powder of the formula

s
/i\ ° % \S/ {:if

N

was obtained.

JP 2004-524201 A 2004.8.12
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M.p.=155°C

Amax (dioxane) = 531 nm.

2.3 g of the above azo dye were dissolved in 20 ml of glacial acetic acid. 1.3 g of
dimethyl sulfate were added and the mixture was stirred at 70°C for 5 hours. After
cooling to room temperature 200 ml of water were added. The solution was extracted
with 50 ml of toluene and afterwords with 100 ml of chloroform. The chloroform
phase was evaporated to dryness. The resulting violet dye was solved in 30 ml of
methanol. 0.6 g of lithium perchlorate were added. After stirring over night the
precipitated product was filtered off with suction, washed with methanot and dried.

1.5 g (53% of theory) of a violet powder of the formula

CHy
N—N +
/L 7\
N/QS)\R\ . I\{/\O
va =
clo,

was obtained.

Amax (methanol) = 592 nm

&= 30100 I/mol cm

Solubility: >2% in TEP (2,2,3,3-tetrafluoropropanol)
a glassy film

2004-524201 A 2004.8.12
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Diaza hemicyanine dyes which are also suitable are listed in the table:

Ex. NG X Anm Amax. g M- | BAY
C/AN} /o |/ Vmol | Ay | /am
\-“1 cm /am
R
3
o i~
2 /Zb)“\ Q 4 O CHy0S05™ | 508 | 36570
N Ny N
! /
H HG

3 " /@/‘\j clo; 602 | 79750 | 21%

N
4 | /( p. s L, |aor 580 | 56200
5

s
L
5 N/( ) " Cloy 582 | 56800

Ao
6 " Cloy 610

7 . 7\ on, |COF 588

8 " BE, 590 | 47900
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Ex. X2 X An oax s Az | AND
CAN\Z‘—‘ fom” | /Vmol | Ao { /am
\+1 cm /nm
R
HQC\ H
|
9 " . 20 |BFy 590 | 52100
SS
[
CH,
&
10 " )©/ “CH, |BFy 600 | 56010 | 24%
o
N. .
11 " /©/ \L BF, 589 | 56680
oN
(\CN
12 " /Q/NI BE; 568
CN
ey,
13 //LN(ES)\ " Cloy 583 | 60260
~ I
N—N N,
T o CH,
14 /& s clo; 602 | 59430
CH,
e
" . o
15 j:” /Sﬁ\ ClO; 590 |67110 | 23
i
N,
16 " /@r 1 clos 587 | 82300 10
CN
17 M ,{k\: " cloy 606 | 74560 | 239
e,

JP 2004-524201 A 2004.8.12
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Bx. X2 K An Amax € Apr- | ARD
C/AP/—' fm? | /Vmol | Ao | /am
\+‘ cm /nm
R
N./*CHJ ?ZHS
NC, — N
18 \/\N/zs»\ e, |cloy 606 | 77260 | 217
oy
(N
i
19 " /(5/”\0 PFs 592 | 77300
H
[
L .
20 " /©/ \L BE/ 587 | 72570
CN
CH, CH
e N— rl,s
A
21 s BF, 601 | 82610
o
—N:
i
2 HO}/\N S)\ “ PF¢ 599 | 56320
%OH
= [
B s
CH, -
23 //\N/QS)\ la | BF, 597 | 63100
o
S
=N
24 //\Nisk /@/“\) BF, 597 | 76600 12
o
NCCHQ z"’a
N—
25 /(s)\ /@ 1 1o, 588 | 54700
CN
Lo

JP 2004-524201 A 2004.8.12
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Ex. X2 K An y— & - | AND
C/A >/ /am" | /1/mol | Ay | /am
N+
\ , cm /fom
R
CH, oty
Vm’ib' " 429
26 BE, s26 | 53970 |
,i‘ 18"
CH,
(\CN
27 /@/N\L clo; 492 | 52100
CN
28 s N Br 460
CH,
NiCH3 :\i“a
7\ i
29 C?-Hs/zlil)\ clo; 538
CH,
" N:’CH:‘
30 NC/\/(N»\ cloy 534
&n,
CH,
B ’—<\ I oo
31 / »\ : ClOy 465
s H
CH
se /\
32 f/ §*\ Mo, |Clof 495
ON"Ng
CH, o
N N
33 Q »-*\ /©/ “cH, |clor 590
S

JP 2004-524201 A 2004.8.12
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Ex. X2 K An A & Ay | ARY
C/A 73 fum® |/ 1/mol { Ay | /om
N+
N\ ) cm /nm
R

34 @CNH " cios 593
M )

BE, 586 | 62000

35

36 " Q/NI BF, 601 | 67750
CN

37 N \|\ CH;805" 607 | 71480 15

ol o
38 s BE, 591
HN\Sq@

in methanol, unless indicated otherwise.

2
) AN = |Amethytene chioride = Amethanol|

» on the short-wave slope

4 on the long-wave slope



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

20

25

(61)

WO 02/089128 PCT/EP02/03086

-29-
Example 39

A 4% by weight solution of the dye of Example 27 in 2,2,3,3-tetrafluoropropano!
was prepared at room temperature. This solution was applied by means of spin-
coating to a pre-grooved polycarbonate substrate. The pre-grooved polycarbonate
substrate was produced in the form of a disc by injection-moulding. The dimensions
of the disc and the groove structure corresponded to those usually employed for
DVD-R's. The disc containing the dye layer as the information carrier was vapour-
plated with 100 nm of silver. Then a UV-curable acrylic lacquer was applied by
spin-coating and cured using a UV lamp. Using a dynamic recording test setup
constructed on an optical bench and consisting of a diode laser (A = 405 nm) for
producing linearly polarized light, a polarization-sensitive beam splitter, a A/4-plate
and a movably suspended collective lens with a numerical aperture N4 of 0.65
(actuator lens), experiments on the recording (wiiting) and reading of data were
carried out. The light reflected from the reflecting layer of the disc was coupled out
of the beam path with the aid of the abovementioned pelarization-sensitive beam
splitter and focussed onto a four-quadrant detector through an astigmatic lens. Ata
linear velocity of V' = 2.6 m/s and a recording (writing) power of P, = 132 mW a
signal-to-noise ratio of C/N = 42 dB was measured. The recording power was
applied as an oscillating pulse sequence, the disc being irradiated alternately for 1 ps
with the abovementioned recording power P,, and for 4 ps with the reading power P,
~0.44 mW. The disc was irradiated with this oscillating pulse sequence until it had
turned completely a single time. Then the marking produced was read with a reading
power P, ~ 0.44 mW and the abovementioned signal-to-noise ratio C/N was deter-

mined.

Optical data storage media were obtained analogously using the other examples from

the above table,

JP 2004-524201 A 2004.8.12
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Claims
1. An optical data storage medium containing a preferably transparent substrate

which has optionally already been coated with one or more reflecting layers

5 and onto the surface of which a photorecordable information layer, optionally
one or more reflecting layers and optionally a protective layer or an additional

substrate or a top layer are applied, which data storage medium can be

recorded on and read using blue or red light, preferably laser light, wherein

the information layer contains a light-absorbing compound and optionally a

10 binder, characterized in that at least one diaza hemicyanine dye is used as the

light-absorbing compound.

2. An optical data storage medium according to Claim 1, characterized in that

the hemicyanine corresponds to the formula (I)

15
XZ
D
\Y
(N a + \N—K o,
\R‘
Arr

in which

K represents a radical of the formulae (II) to (IV)

@,
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( & ~ (),

av,

x! represents O or S,

X2 represents O, S, CH or N-R%,

5
X3 represents N, CH or C-CN,
Rl, R” and R independently of one another represent Ci- to Cyg-alkyl, Cs- to
Cg-alkenyl, Cs- to Cy-cycloalkyl or Cs- to Cys-aralkyl,
10
A together with X* and the C-atom bound therebetween represents a
five-membered aromatic or quasi-aromatic heterocyclic ring which
can contain 1 to 4 hetero atoms and/or can be benzo- or naphtho-fused
and/or substituted by non-ionic radicals,
15
R3 R% R® and RS independently of one another represent hydrogen, Ci- to
Cyg-alkyl, Cs- to Co-cycloalkyl, Cs- to Cis-aralkyl or a heterocyclic
radical or
20 NR’R* or NR°R® independently of one another represent a five- or six-

membered saturated ring which is attached via N and can additionally

contain an N or O atom and/or be substituted by non-ionic radicals,
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tepresents hydrogen, Ci~ to Cjg-alkyl, Ci- to Cje-alkoxy or halogen or

R” and R® form a two- or three-membered bridge which can contain an O or N

atom and/or be substituted by non-ionic radicals,

Rr® represents hydrogen, Ci- to Cie-alkyl, Ci- to Cjg-alkoxy, halogen,
cyano, Ci- to Ce-alkoxycarbonyl, O-CO-R'®, NH-CO-R', 0-S0,-R"®
or NH-SO»-R™,

R® represents hydrogen, C;- to Cs-alkyl or Cs- to Cip-aryl,

R  represents hydrogen, Ci- to Cyg-alkyl, Ca- to Cy-cycloalkyl, Cs- to Cye-
aralkyl, Ci- to Ci¢-alkoxy, mono- or bis-Ci- to Cjs-alkylamino, Cs- to
Cyp-aryl, Cs- to Cyo-aryloxy, Ce~ to Cyp-arylamino or a heterocyclic
radical,

R represents hydrogen, Ci- to Cs-alkyl or Cg- to Co-aryl and

An” represents an anion.

3. An optical data storage medium according to Claim 2, characterized in that in
the formula ()

the ring A of the formula

X2
Ch— o
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particularly preferably represents thiazol-2-yl, benzothiazol-2-yl, benzoxazol-
2-yl, benzimidazol-2-yl, imidazol-2-yl, pyrazcl—}-yl, 1,3 4-triazol-2-y1, 1,3,4-
thiadiazol-2-y1, 1,2,4-thiadiazol-3-yl, 2- or 4-pyridyl or 2- or 4-quinolyl,
wherein the aforementioned rings can each be substituted by Ci- to Ce-alkyl,
Ci- to Ce-alkoxy, fluorine, chlorine, bromine, iodine, cyano, nitro, Cy- to Cg-
alkoxycarbonyl, C;- to Ce-alkylthio, C;- to Cg-acylamino, Cs- to Cyg-aryl, Ce-
to Cyp-aryloxy, Cs- to Cyo-arylearbonylamine, mono- or di-C)- to Cs-alkyl-
amino, N-C;- to Cs-alkyl-N-C¢- to Cjg-arylamino, pyrrolidino, morpholino or

piperazino.

An optical data storage medium according to one or more of Claims 2 to 3,

characterized in that the diaza hemicyanine corresponds to the formula (I),
in which

the ring A of the formula
X2
Gy
N

represents thiazol-2-yl, benzothiazol-2-yl, wherein X represents S and the
aforementioned radicals can each be substituted by methyl, ethyl, methoxy,
ethoxy, chlorine, cyano, methoxycarbonyl or ethoxycarbonyl, or represents
1,3,4-triazolyl or 1,3,4-thiadiazolyl, wherein x? represents N-R? or S,
respectively, and the aforementioned radicals can each be substituted by
methyl, ethyl, phenyl, methoxy, ethoxy, methylthio, ethylthio, amino, anilino,
dimethylamino, diethylamino, dipropylamino, dibutylamino, N-methyl-N-
cyanethylamino, N-methyl-N-hydroxyethylamino, N-methyl-N-phenylamino,
di-(cyanethyl)amino, di-(hydroxyethyl)amino, cyancthylamine, hydroxy-

ethylamino, pyrrolidino, piperidino, morpholino or a radical of the formula

JP 2004-524201 A 2004.8.12
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K represents a radical of the formulae (IT), (IIT) or (IV),
x! represents O or S,
x? represents N, CH or C-CN,

10 R', R? and R independently of one another represent methyl, ethyl, propyl,
butyl, pentyl, hexyl, benzyl, phenethyl, phenylpropyl, allyl, cyclo-
hexyl, chloroethyl, cyanomethyl, cyanoethyl, cyanopropyl, hydroxy-
ethyl, 2-hydroxypropyl, methoxyethyl or ethoxyethyl,

15 R3, R‘, R’ and RS independently of one another represent methyl, ethyl,
propyl, butyl, pentyl, hexyl, benzyl, phenethyl, phenylpropyl, cyclo-
hexyl, chloroethyl, cyanomethyl, cyanoethyl, cyanopropyl, hydroxy-
ethyl, 2-hydroxypropyl, methoxyethyl, ethoxyethyl, methoxy-
carbonylethyl, ethoxycarbonylethyl, acetoxyethyl, propionyloxyethyl

20 or a radical of the formula

O

and R? and R® can additionally represent hydrogen or

2

25
NR’R* and NRR® independently of one another represent pyrrolidino,
piperidino, N-methylpiperazino, N-ethylpiperazino, N-hydroxyethyl-

piperazino or morpholino,
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(67)

PCT/EP02/03086

R’ represents hydrogen, methyl, methoxy or chlorine or

R’; R® represent a -(CHa)y-, ~(CHz)s-, -C(CHz)-CH,-C(CHs)z- or -O-(CHa)-

bridge,

R® represents hydrogen, methyl, methoxy or chlorine,

R® represents hydrogen,

R represents hydrogen, methyl or phenyl and

An’  represents an anion.

An optical data storage medium according to one or more of claims 1 to 4,

characterized in that the diaza hemicyanine corresponds to the formula (VI) to

Ix)
RM S 4
| /> Ny /RE
13 N + N
RE N
An R
R15 s R7
5
T &
N + N I\
\R1 R®
An R’

VD),

(VID,

JP 2004-524201 A 2004.8.12
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-36-
RZ
/ v
NN
5
| /> N\\ /R
N + N N
K e (vim),
8
Any R
R16
I
wv“\r$ !
| )—w R®
\
N \N /
ke R (),
8
An- R
in which

R! and R? independently of one another represent methyl, ethyl, propyl, butyl,
pentyl, hexyl, benzyl, cyclohexyl, chloroethyl, cyanomethyl, cyano-
5 ethyl, hydroxyethyl, 2-hydroxypropyl, methoxyethyl, ethoxyethyl or a

radical of the formula

R

10 R® and R® independently of one another represent methyl, ethyl, propyl, butyl,

2
B

pentyl, hexyl, benzyl, cyclohexyl, chloroethyl, cyanoethyl, hydroxy-
ethyl, 2-hydroxypropyl, methoxyethyl, ethoxyethyl, methoxycarbonyl-
ethyl, ethoxycarbonylethyl or acetoxyethyl or

15 NR®R® represents pyrrolidino, piperidino or morpholino,

JP 2004-524201 A 2004.8.12
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-37-

represents hydrogen or

R’; R® represent a -(CHa)a-, -C(CHz)-CH,-C(CHs)z- or -O-(CH,)p- bridge,

RS

represents hydrogen,

R", R"™ and R" independently of one another represent hydrogen, methyl,

methoxy, chloro, nitro or cyano,

R'® and R" independently of one another represent methyl, ethyl, propyl,

Rl 6

butyl, pentyl, hexyl, benzyl, cyclohexyl, chloroethyl, cyanoethyl,
hydroxyethyl, 2-hydroxypropyl, methoxyethyl, ethoxyethyl, methoxy-
carbonylethyl, ethoxycarbonylethyl, acetoxyethyl or phenyl and

additionally represents hydrogen or

NR'RY represents pyrrolidino, piperidino or morpholino, and

A

represents tetrafluoroborate, perchlorate, hexafluorosilicate, hexa-
fluorophosphate, iodide, rhodanide, cyanate, hydroxy acetate,
methoxy acetate, lactate, citrate, methane sulphonate, ethane
sulphonate, benzene sulphonate, toluene sulphonate, butylbenzene
sulphonate, chlorobenzene sulphonate, dodecylbenzene sulphonate or

naphthalene sulphonate,

wherein all alky] radicals can be branched.

6. An optical data storage medium according to one or more of Claims 1 to 4,

characterized in that the diaza hemicyanine corresponds to the (X) to (XIIT)

JP 2004-524201 A 2004.8.12
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-38-
R“‘j:s RS
' /> N\ X3
R N\ + \N /
4
R’ XN R ),
!
Anm 3
R‘S S RS
/> N G
L v
R’ X' N/R XD,
An 143
RZ
N R}

L (XI,
A F’e“
I,R'E
R|7/N 3 Rg
| />——N 3
\ X
N s N ]
\ 1 1 R4
R XN (XTI,
An éa
in which

R! and R? independantly of one another represent methyl, ethyl, propyl,
butyl, pentyl, hexyl, benzyl, cyclohexyl, chloroethyl, cyanomethyl,
cyanoethyl, hydroxyethyl, 2-hydroxypropyl, methoxyethyl, ethoxy-

ethyl or a radical of the formula

A 2004.8.12
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(71) JP 2004-524201 A 2004.8.12

PCT/EP02/03086

-39.

R

X' represents O and

2

>

X represents CH or

X' represents § and

X3 represents N, CH or C-CN,

R® and R* independently of one another represent methyl, ethyl, propyl,
butyl, pentyl, hexyl, benzyl, cyclohexyl, chloroethyl, cyanoethyl,
hydroxyethyl, 2-hydroxypropyl, methoxyethyl, ethoxyethyl, methoxy-
carbonylethyl, ethoxycarbonylethyl or acetoxyethyl or

NR’R* represents pyrrolidino, piperidino or morpholino,

R’  represents hydrogen,

R, R" and R" independently of one another represent hydrogen, methyl,

..

methoxy, cloro, nitro or cyano,

R'® and R independently of one another represent methyl, ethyl, propyl,
butyl, pentyl, hexyl, benzyl, cyclohexyl, chloroethyl, cyanoethyl,
hydroxyethyl, 2-hydroxypropyl, methoxyetlyl, ethoxyethyl, methoxy-
carbonylethyl, ethoxycarbonylethyl, acetoxyethyl or phenyl and

R'®  additionally represents hydrogen or



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

WO 02/089128

(72)

PCT/EP02/03086

- 40 -

NR!“RY represents pyrrolidino, piperidino or morpholino, and

A

10

represents tetrafluoroborate, perchlorate, hexafluorosilicate, hexa-
fluorophosphate, iodide, rhodanide, cyanate, hydroxy acetate,
methoxy acetate, lactate, cifrate, methane sulphonate, ethane
sulphonate, benzene sulphonate, toluene sulphonate, butylbenzene
sulphonate, chlorobenzene sulphonate, dodecylbenzene sulphonate or

naphthalene sulphonate,

wherein all alkyl radicals can be branched.

7. An optical data storage medium according to one or more of Claims 1 to 4,

characterized in that the diaza hemicyanine corresponds to the formula (X1V)
15 to (XVID)

R

15

13 N +

R14
S
I />— Ny
\

. .
o
l\{+ N

1

N
R' N N\R1z Xy,

11
Arv R

R N xV),

11
Anr R

2004-524201 A 2004.8.12
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-4]-

R N\R1 2 XVI),

R' SR (XVID),

in which
R!, R? and R'? independently of one another represent methyl, ethyl, propyl,
butyl, pentyl, hexyl, benzyl, cyclohexyl, chloroethyl, cyanomethyl,

5 cyanoethyl, hydroxyethyl, 2-hydroxypropyl, methoxyethyl, ethoxy-

ethyl or a radical of the formula

R

10 R, R™ and R independently of one another represent hydrogen, methyl,

2

methoxy, chloro, nitro or cyano,

R'® and R" independently of one another represent methyl, ethyl, propyl,

butyl, pentyl, hexyl, benzyl, cyclohexyl, chloroethyl, cyanoethyl,

15 hydroxyethyl, 2-hydroxypropyl, methoxyethyl, ethoxyethyl, methoxy-
carbonylethyl, ethoxycarbonylethyl, acetoxyethyl or phenyl and
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42

RS additionally represents hydrogen or

NR'®R' represents pyrrolidino, piperidino or morpholino,
5 R represents hydrogen, methyl or phenyl and

An" represents tetrafluoroborate, perchlorate, hexafluorosilicate, hexa-
fluorophosphate, iodide, rhodanide, cyanate, hydroxy acetate,
methoxy acetate, lactate, citrate, methane sulphonate, ethane

10 sulphonate, benzene sulphonate, toluene sulphonate, butylbenzene
sulphonate, chlorobenzene sulphonate, dodecylbenzen.e sulphonate or

naphthalene sulphonate,

wherein all alkyl radicals can be branched.
15

8. Diaza hemicyanines corresponding to the formula (I}

\
NO + N—K ,

20 in which R', A, X K amd An™ have he meaning of claim 2.

9. The use of diaza hemicyanines in the information layer of recordable optical
data storage media, wherein the hemicyanines have an absorption maximum
Amaxz in the range from 420 to 650 nm.
25
10.  The use of diaza hemicyanines in the information layer of recordable optical
data storage media, wherein the data storage media are recorded on and read

with a blue laser light.

2004-524201 A 2004.8.12
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12.

~43 -

A process for producing the optical data storage media according to claim 1,
which is characterized in that a preferably transparent substrate, which has
optionally already been coated with a reflecting layer, is coated with the
hemicyanines, optionally in combination with suitable binders and additives
and optionally suitable solvents, and is optionally provided with a reflecting
layer, additional intermediate layers and optionally a protective layer or an

additional substrate or a top layer.

Optical data storage media according to claim 1 which have been recorded on

using blue or red, in particular blue light, and especially blue faser light.

JP 2004-524201 A 2004.8.12
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Disc assembly
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(optional)
protective layer (2)

information
layer (3)

(optional)

protectivg layer (4)

(optional))
adhesive| layer (5)

top layer}(6)
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information | layer
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reflecting  layer
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