JP 2007-107002 A 2007.4.26

(19) BFREREHFT (JP) 22 S 5 A |A) (1) s A RS
$5B82007-107002
(P2007-1070024)
43 BB FR19EAH 268 (2007.4.26)
(51) Int.CL. F1l F=7I2—F (%)
CO8G 69/48 mov CO8G 89/48 4J001
CO8G 69/42  (2006.01) CORG 89/42 41002
co8G 73/02 GHEOU CO8G 73/02 41043
CO8L 101/02  (2006.01) CO8 L 101/02

FEMER RBER BREOH 20 OL HNEFLE (& TR

@) HEmES 19 BE2006-278688 (P2006-278688) | (71) HEEA 598067245

(22) HEEH SERGISEEL0F 128 (2006.10.12) A=A FITYH— ~I— FELT %

31) BEIEERES  102005049301.7 Th Twh R¥avr¥rAE— ATh

(32) #5eH SEEEITELI0H 128 (2005.10.12) v

(33) EEEERE kA v (DE) kA4 VEEEME, ~—EA D—464
83, T—RiA¥abF—k14

UFFTE M Tod03EEHE (74 RIEA 100078732

1. 70> #EL RE #

(72) BEAE H—ANnA Y NIRRT ATA
KA VEREHE, ~—t146487,
STy b F—E230

(T2) 3BT AFT¥Y TLwAAN
KA VELEFNE, ~—EL46487,
EAYwkr—abF5—E11

BARRIZA

(c4) [FBEADEBM] LADY—F 2T 20T I N EFER) ~—

(57)0
O 00000
00000
00000

ooooaod

gbobgoboobooooboobaobd
oooooobooooboooon
gboboooooooobooboboo
ooooooboocoboooao

OO oo
OO oo
O 0O oo
O 0Ooo
O 0ooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
OO oo
OO oo
O O0Ooo
OO oo

gboobooooobobobobooobooboobobod

o'oo?’o ‘oopoo‘o,000000
D00000O0000O0000000O0000O0000 10

Oooooooogogg
O
O
O
O

Oo0oooooogogg
Oooooooogogg

OooooogoQgaog
OO oo
O 0O oo
O 0O oo
O 0ooo

O 0ooo
(]
O
O

O Oooo

ugod

oo oooooogogogooQg
OO0 oooooogogogodg



OooooooogogoaQg

O

Ooooooooooooodg

N
Ooo0ooooQgodg
O Ooooo

OoOoooooao
O

O

OOoo0oood
OoOoo0oood

gooad

(2) JP 2007-107002 A 2007.4.26

0
0
0000000000000 O000O000O000O00000000000000
00000000
oooooDoo,0,000'0o0?00000% 0000 0,000000

0
0

*noofooooofoooo®ooo,00’000'000O0,0,00000

‘'booooooo®ooootooDoo0,d,0000O000°O0
'o0oo0Do0o0o0,0,0000000° 00000000000 OO0’ OO®%0DO,

,000,000000000°%00
o’oooo‘ooo0’'oDoDO0O0OO0ODOODOODOD,DD0,,000000000,00,,

oooooooo,00,000O0O00O0O0ODOODO0ODOODOOO0OD,00,,00000
0000000000000 0O0O0O0O0O0OO0OOOO0an
‘oooooo,00,,0000000000000,00,,000000000,00

O

O0Ooo0oooao

0000000000 00000O00000' 000000000000000
o,0,,000000000O000,,00000000000O00,00,,000
ooooooooo0ooooooo,0o0,,00000000000,00,,00
ooooooooo,00,,00000000000000000,00,,000
ooo,00,,00000000000000,00,,000000000000
000000000000

‘opopoo,00,,00000000,00,,000000000000000000

,00,,0 0000000000000 O0O0O0,00,,00000000

oo®oooo,00,,0000000000000,00,,0000000000,00,,
oooooooooooo,o,,000000000,00,,0000000000000
,0o0,,00000000O00O0O0OO0O0DO0DO0OODO0OOO0O0,00,,000000000
,00,,00000000O00O0O0O0DODO0O0,00,,0000000000000000
,0o,,0o0o0ooooooo,00,,00000000000000,00,,000
0000000000000 00000000000

00000000000 O0OoOoOooOo®on
‘nopoo,00,,000000000000O0,00,,00000000000000
s,00,,0000000000

0000000000000 D00C0O000O000O0O00O00DO0O0ODO0O0OoaO
0000000000000 O000O0O00O0O00O0O0O0O000O00O00

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

Oooooooo0ooooooooooooogodg

O
oo

.0 0,0

0000
o000
0000
0000
'Do°®o
000
ooao
ooao
000
ooo
1|:||:|2
000
ooo
000
ooao

ogodd
oodd

oo ooooooQgoooo

O Ooooo

O O

g
a
O

‘oo‘o
0000
0000
0000
0000

*no‘*o
oooao
Oooaoao

BODODO
0000
00

oo'ooooooOD,O
0D,000,000000

O

*opofo
0000
o000
0000
0000

*no®o
0oooao
Oo0aoao

ogonond
ogonoad

O

'booooD0o®0ooOoODDOOO0O0O0O0OO0O0ODOOD
0000000000000 0DO0O0OD0O0OO0OO0O0DaO
0000000000000 O0DO0O0OOO0OO0ODaO
D000D000D00O000O0O0DO0OO0OOoOOOOoOaOn
0000000000000 0D0O0O0O0D0O0O0D

'Dopooo0o0®0O00DO0DO00D000D0O0O0O0O00D
Do00,00,,00000000000000000
0000000000000 O0O00D0O0O0O0O0aO

Osd 000000000 O0O0ODODDDDDDOO
uoobooobooboobooboooboobaodaa

0o aooodaao 000000000 O0OO0’ oo’ oo®ooao 6

ooofon

10

20

30

40

50



oad

D000DO0D00O000
0D°0D000,00,,0
0D'000,00,,00
o®ooo,00,,00
Do0O00DO0O00O000
D00D0DO0O00O000
Do0O00oDO0O00O00o
DO000a0

0

Oooooooooooooogooooao

ooo,0000000

O

‘D000D,00,g0
*booo,00,,0
DO0o0O0O0O0O000
000000000
DO0o0O0o0Oooo0aQ
Dooao

'Doooooo,o
,000,000000
‘noo‘ooooao

[ e Y Y g
oo ooooooogr

O
O
O

O

O
O

OO0Ooo0ooooao
OOoo0ooooao
OO0O0Oo0ooooao
OO0O0Oo0ooooao

oo®ono

O
O
o*oooo,00,,000000000,00,,00
oooo0oo00O0O0o0o0O0O0o,00,,0000000
O
O
O
O

oooooooooo0o0,00,,00000000
,00,,0000000000000000000
o,00,,0000000000CDO0O0O0O,00,,00000000000000000

,00,,0000000000,0

0,,0
000
00O
000
O

000
000

'Doobooo,0,0000000°0

3) JP 2007-107002 A 2007.4.26

pofoDoooDoooooooo,0nf,,000000O000,00,,000000

ooo0o0O0O0O0s00,,0000
00

,00,,00000000000
ooo,00,,00000000

O
0
‘oooooo,00,,00000000,00,,0000000000000000
0
0

ooooo00oo0o0oo0o0o0o0oo,00,,0000
00000

,00,,00000000
0000000000

ooooooooooooooboboboo0bOoao
oooooooooooooao

0000000000’ 00" 0O0®000 6 U

‘goofooopooOooooooo,0n,, 000000000 ,00,,000000

oooooooooooo,0o0,,000000000
‘noppoooo,00,,00000000,00,,0000000000000000
ooooooooooo,0o,,000000000,00,,0000000000000
,00,,00000000000O0O0O0O0DOOODOOOO0,00,,000000000
o,0o0,,000000000O0O0OO0O0OD,00,,00000000000000000
oo,,0000000000,00,,00000000000000,00,,0000
0000000000000 O0O00O0O0O0O0O0O
‘opoo,,00,,000000000,,00,,0 0000000

O
O
o*ooopo,0o0,,00000D0O0O0O0,00,,00000000004,00,,0000
O
O

oooooooooooooboDooan

gooaoao
goodad

O

ooooooooooooooobbbobooobobooooooOoao
oooooooooooooobobbDboDbDDao

,0ogoooogbsooooooooboooo oo 0o ‘mono 6

ooo®ono

ooooooo,0ocg,0o0oobobDbDbODO,00,00000000

00000000000 000,,00,,000000000
‘osoopooo,00,,00000000,00,,0000000000000000
ooooooooooo,oo,,000000000,00,,00000000000°0

O
O
on*ooo0oo,,00,,000000000,,00,,0000000000,,00,,00
O
O

o,00,,00000000000OCO0ODOODODOODOOODD,00,,000000000
oo,00,,00000000000O0D0O0,00,,00000000000000000
,0o,,00000o0oooo,00,,00000000000000,00,,00000
0000000000000 000O000O0000
oo*oooo,,00,,000000000,,00,,00000000
oo’ooo0oo,00,,00000000000000000000

10

20

30

40

50



OoooooooogoQgog

I [ e [ A Iy Iy
Ooooooooogog

O

Iy e e e e [ e e R
N

~
O Ooooo
O 0Ooooo
O 0Ooo0oooao
O 0Ooo0oooao

O Oooo

oooooboooboao

0°00000000000 o U

D' 00000000
OoOoooDoOoooaOo
ODoo0o0o0oo0O0oooaOo
OoDO0o0oOoO0O0oooaOo
OoOooooOoooao
oooooog,O,o
O

000000000

O 0Ooo0oooao
O 0Ooo0oo0ooao

ooooaoooad

(4)

*oooo,00,,000000
DO000000O00000000
0000000000000 O0O0O0O0D0O0D0O0D0O0D0O00O00O00O00O00O0oO0aO
0000000000000 D0O0ODO0ODOD0O0O0O00O00O00O0O0

oooao

g
u
ooad
oo
O

g

a

O0Ooo0oooao
O0Ooo0oooao

A I I R I
I Ry |
Oooo0oooQgdg
OoooooooQgodg

O
O
N

‘ooood®ono

'Dooooooo®ooootoooO,O
'Dooboooo,0,0000000°00
D,0,000,000000000%00
‘opooo‘ooo0’'oDO0OODOOODOODOD,00,,000000000,00,,
0Do0O00DO000O0,00,,000000000000000000,00,,00000
0000000000000 O0O00O000O000000

*obooooo,00,,0000000000000,00,,000000000050
0000000000000 O000O00O0' 0000000000000
,00,,000000000,00,,0000000000000,00,,
0DoO00DO000O000O000O000,00,,00000000000,00
oooo0Do0o0oo0o00,00,,00000000000000000,00,,
ooo,00,,00000000000000,00,,0000000000

gooaad

JP 2007-107002 A 2007.4.26

Dooao
'0oo0Do0oO0DO00DO0D0O0DO0,g0,,00000000000,0,000,000000
,0,0000000°000‘0000000000000000000000000®0
ogooooo®ooo,,000o00o0o0oo0®oo0oD,,00000000,,000000
0000000000000 0O0D0O0DO0ODO0ODO0ODOO0OO0O0O0O0O0O0O0O0OOaO
0000000000000 0O0D0O0D0O0D0O0D0O0D0O00O000000000000
DO00DO00O00O00O00O00aO0

Dooao

00000000000 O0OOoOVvVINIDOODO0OO0DO0OoO0ooon
oo,0o00’coooo®oooofo,000,00000
Do,000%0co0o0o00®0o0o00f0,0000%00VITNIO
0D00O00OVIODOOIXO0ODO0D0DO00O00O00O0000O000000000aOgvin
Dooooo0,00000000000000VIOODODOIXOOODO0ODO0oODO0ooOoaO,
D000000000000O0O0O0O0OD0O0OD'0000000O00O0D0O00O00
0Do0°00000000O000,000VI0
0D0,00000000000'00000000000,001X0
oog'oooo0Do0oo0oooooo,0,0000000°0000000000 000
DO0O0DO00O00O0OVIOOOOVIIODOOODO0O0DO0D0DO00DO00O0000000000

'0000000O0D0O0D0OVIOODOOOOOVNIOOOOOOOO0DOO0DO0OD0DO00O00

O

VIO
VIO

000000000000 O00O0O000
00000000000 0000O000
00000000000 D0O0O0O0O0O00
Oooo0o0O00oooo
oo*ooo0o0fo,000000

OoooooooQgdg

n,00,000'0o0o0o0,0,00000
,0O0DoDDoDoo®o
Dooooooooooo' oo oob

n‘oooo,00,,00000000,00,,0000000000000000000
,00,,00000000000CO000DO00,00,,00000000

oo®oopoo,00,, 0000000000000 ,00,,0000000000,00,,
oooooooooooo,oo,,000000000,00,,000000000000

10

20

30

40



e R ey [ s R s [y |

e e [ e e e i

Oooooooo0o0oooooo00 oo oDooo oD oo oDoDoDoDoo0 oo oDoDooo0oooDoooogoQgog

(5) JP 2007-107002 A 2007.4.26

oo,,0000000000000000O00O0O0O0OoO0Do0,00,,00000000
o,00,,000000000O00O0O0O0D0DO0,00,,000000000000000
o,0o0,,000000O00O0O0O0,00,,00000000000000,00,,00
0000000000000 00000000000

00000000000 O0OoOoOooOo®on
‘nopoo,00,,000000000000O0,00,,00000000000000

O

"o OO0 oOoooOooogo

i [ R e e e e e e e e e e e e A e e e Y o A s O |
Ooooooooooooao

Ooooooo0oooooooooooao
"o oo Ooooooooooogogodg

O

O 0Ooo0ooo

,00,,0000000000
0000000000000 0C0O0O00000D0O00DO00OO0O0O0ONooOooO
00000000000 0000D000000D00000000000

oobooooooboooboaoaoan

o,000’00000®oooofo,000,0000
viDDO0DO0D0DO00oDO00oO0OoO00oO00oOO00O0o0oo0ooooD,00000000
DOooO0o0O0O0O000,00000000000O0D0DO0D0DOOoDOooOoooo'o

oooooood

O

DSDDDDDDDDDDDZDDDVID

EIEIEII:IEIEIEII:IEIEII:II:IZIZIZEIDDDDDDSDDDDDDDDDD’ uoano

DO00O00O0OVINIDOODOO0OOO0OO0DO0OO0O0OO0DO0OD0DO0OD0DO0OO0O00O00O000'00
oooogovioooooooviioooooooooooooobDbDbDooao

oooooood

ooooad

DSDDDDDDDDDDDZDD

' oDOooooao
DOooDOooOoo
DO0oDO0oooo
DOooDOooOoo
O

DO0OooOoviig
,00D0%’0000
ooovioOoOoaOo
ooviooooao

O oOoooo

ooooooad
ooooooad
ooobooooao
uobodoaood

ooooooao
o*ooooto
ooooooao

gvio

gvirg
oooooooooooooobbboooano
gooooobooobooboobooboo
uooboooboobooobad

0O
L,LO0o0oDo®oovino
ooooovINioooooooo,0o00a0

ooobooobo,oooboocoboocoboocoboocoboooboad

ooooooooooooooao
DSDDDDDDDDDDDZDDDVID
1DEIIZIIZIEII:IEII:IEII:IDDZDZDDDDDDD5DDDDDDDDDD’ uoano

OvVIDOOOVNIDOOOOOOOODOODOODODODO0OD0DO00O00O00O000'00
oooogovioooooooviioooooooooooooobDbDbDooao

oooooood

ooooad

SDDDDDDDDDDDZDDD

' DooDOoooo
DOooooooao
DOooo0ooooao
DOooOooooao
0o

DO0OooOoviig
,00D0%’0000
IXO0ODODODOODo
DO0O0O0IX0oOo

ooooooad
ooooooad
ooobooooao
uobodoaood

Doooooo
o*oooo‘o
ODoo0ooO0o
Doooooo

viQd

viigd
oooooooooooooobbboooano
gooooobooobooboobooboo
uooboooboobooobad

0O
L,LO0o0o0Do®oovino

ooIXoooovinoooooooo,oao
0D,000000000000000000

'0000000O0D0O0DO0O0O0n
2|:||:|EIDDDDDDDD7DDDDDDDDDDD2DDDIXI:I

DEII:IEIDEII:II:IEIDDDZDZDDDDDDDSDDDDDDDDDD’ ood
OOVvVIOOOOVIIODOODOO0OOO0OO0DO0OO0O0OO0O0OO0DO0O0O0O0DO00DO00DO00'00

10

20

30

40

50



e R ey [ s R s [y |

O0Ooo0oooaoo

Ooo0ooooooo0o Qo0 oo oooo0 oo oDoDoooo0 oo oDoooo0oDoDoDooooooooodg

OO0 oDoDoDoOooDo<oOogoooogogogogadg

O 0o oo oooooooooooogoogoao

Oooooooooooooogooooao

OoooooooooooooQgoao
OooooooooooooogogQgoao
OoooooooooooooQgogoao
OoooooooooooooQgoao

N
O
O
O
N
O
O

Ooooocooooooooogooooao

OoooooooooooQgdg

O
O
O
O
O

(6) JP 2007-107002 A 2007.4.26

D0O00OVIODOOO0OOOVIIOOOOO0O0O00O0000000000000
D00D0DO0O00O0O00O00
00000000000 ,O

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

O O
O O
O O

Oooooooooooooogodg
O O
O O
O O

O
O
O

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

ooad
O
O

O
O

O
O

O
O

O
O

O 0Oooo

O
O

O
O

O
g
a

O O0ooo

O
g
a

O 0Oooo

O
O
O

viQd
oad

O

O
O
O
O

O
O
O
O
O
O

O
O
O
O
O
O

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

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

oooooao
ooooogoag

viniooaoao
*nooo‘o
*‘nooo‘o

viQ

gviio
ogooao
gooad
oooad

O
O
O
O
O
O
O

goooobao
goooboooboad

O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo

O

O

O

O

O

O

O

(]
O
(]
O
O
O
O

O
O
O
O
O

uoano
ogodad
gooooooaoand

O
O
O
O
O
O
O

ooooood
ooooooao

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

O
O
O
O
O
O

goboooboobooboobooboobao

viigooooooooooobooobooobaoao
gobodavibooboooboboooooboooad
ooooooooooooooobobbboDbooao

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

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

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

00
oooo,00000
L0000°%00vIng

‘Coooo0oo0Ooo0O0O0O0OD0O0,00,000000000,00,,0
s00,,000000000000000000,00,,000000

O

O
oooooooooooooooobobboboooan

O

,,00000000,00,,000000000000000000¢0

,00,,00 0000000000000 0O0D0D0,00,,00000000000000

O

O Ooo0ooo

oono
ogooad

g
a
O
a
u
O

ooooooooooooooboooboooobobooooooooooooao
oooooooooooooobbbooboooobobooooooooooooao

10

20

30

40

50



e R ey [ s R s [y |

e e ey e ey sy [ |

OoOooooooooooooooooDoDoooooooooaoo
OoooooooooooooooDoDoooooooooaoBo
OoOooooooo0ooDooooooDoDoooooooooaoo
OoOooooooo0oooooooooDoDoooooooooaono

OooOoo0oood
OooOoo0oood
OooOoo0oood
OooOoo0oood
OooOoo0oood
OoOoo0oood
OooOoo0oood
OooOoo0oood
OooOoo0oood
Oooo0oood
Oooo0oood
OooOoo0oood
OooOoo0oood
OooOoo0ooood
OooOoo0oood
OooOoo0ooood
OooOoo0ooood

OOo0oooooooooDoooooooooodg
OOo0oooooooooDoooooooooodg
Oo0oooooooooDoooooooooodg
OOo0oooooooooDoooooooooodg

O Ooo0ooo
O Ooo0ooo
O Ooo0ooo
O Ooo0ooo
O Ooo0ooOoo
O Ooo0ooo
O 0Ooo0ooOoo
O Ooo0ooo
O Ooo0ooOoo
O Ooo0ooo
O Ooo0ooOono
O 0Ooo0ooOoo
O 0Ooo0ooOoo
O 0Ooo0ooOono
O Ooo0ooo
O Ooo0ooOoo
O Ooo0ooo
O Ooo0ooo
O Ooo0ooOono
O Ooo0ooOono
O Ooo0ooOono
O Ooo0ooo
O Ooo0ooOono
O Ooo0ooOoo
O Ooo0ooOono
O Ooo0ooo
O Ooo0ooo
O Ooo0ooo
O Ooo0ooo
O Ooo0oono
O Ooo0oono
O Ooo0oono
O 0Ooo0ooo
O Ooo0ooo

O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O 0Ooo0oooao
O0Ooo0oooao
OOoo0oooao

O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Oo0oo0ooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao

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

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

Oooooooooooooogod
Oooooooooooooogodg
Ooooocooooooooogodg
Ooooocooooooooogodg
Oooooooooooooodg
Ooooooooooooood
Oooooooooooooogodg
Oooooooooooooodg
Oooooooooooooodg
Ooooocooooooooogod
Ooooocooooooooogod
Ooooooooooooood
Ooooocooooooooogodg
Ooooocooooooooogodg
Ooooocoooooooood
Ooooocoooooooood
Ooooocooooooooogod
Ooooocooooooooogod

OooOoo0oood
OooOoo0oood
OooOoo0ooood
OooOoo0ooood
I B
OooOoo0ooood
OooOoo0ooood
OooOoo0ooood
OooOoo0ooood
OooOoo0ooood

O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0gooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooao
O 0Ooo0ooao
O 0Ooo0ooao
O 0Ooo0ooo
O 0Ooo0oogoo

)

O 0Oooo
O 0Oooo

OooOoo0oood
OooOoo0oood
OooOoo0ooood
OooOoo0ooood
I B
OooOoo0ooood
OooOoo0ooood
OooOoo0ooood
OooOoo0ooood
OooOoo0ooood
OooOoo0ooood
OooOoOo0ooood
I B
OooOoo0ooood
OooOoo0ooood
OooOoo0ooood

JP 2007-107002 A 2007.

ugooad

O O
O O
O O

O

O 0Ooo0ooo
O 0Ooo0ooOoao
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooOoo
O 0Ooo0ooOoao

O0Ooo0oo0oo0oao
O0Ooo0oo0oo0oao
O0Ooo0oo0oo0oao
O 0Ooo0oo0oo0oao
O 0Ooo0oo0oo0oao
O0Ooo0oo0oo0oao

.26

10

20

30

40

50



O OOoDOooooLooooooDooooooogoao-g

Oo0ooooooo0ooDoooooDooDoooogoooao

O

N
Ooo0ooooooo0oooooo o0 oo oDoooo0oooDoooogogoooao

OOoo0ooooao
O Ooooo

Ooooooooooooooooooodg

OOoo0oooao

(8) JP 2007-107002 A 2007.4.26

00000000000 0000O0O0000
000000000000 0000O000

0000000000000 0O0O0O000000

00000000000 0000D00000

0000000000000 0O0O0O0O0O0O

000

00000000000

0o

00000000000 0000D0O0000O0D0O0000O0O0O0000O0O0O0an
000000000000 000D0D00000D000000D000000000
00000000000 0O00C0O0O0000O0D0O00DO0O0OOO0O0O0DOoooOooan
00000000000 0000D00000

Oo0O0O0O0O0OoO0OoO

00

00000000000 0000D000000D000000D000000O000
0000000000000 0C0O0O0D0O0O0OOD0O00DOoOO0OOO0ONONDOooooOoan
ooooooao
ooooooo,0,000'0o0?00000°0000%0,000000

O

o’oooooooofooooooo,0n0’0o0o0'oo0o0oD,0,00000

oooooooo®oooo'oooo,0,00O0DO0O0D0D,00'000000,0,
0D0000°00000000000000 OO0’ 00%00040,000,000
Dooo®oo
‘opo’opo‘ooo0’oDOOODOOODODODOD,DD0,,000000000,00,,
0Do0O0D0DO000O0,00,,000000000000000000,00,,00000
0000000000000 O0O00O000O000O00
*obooooo,00,,0000000000000,00,,000000000400

0000000000 00000O0000' 000000000000 000
,0o0,,000000000,00,,0000000000000,00,,00
oooooo0oOooo0ooooooo,0o,,00000000000,00,,0
ooooooooo,00,,00000000000000000,00,,00
ooo,00,,00000000000000,00,,00000000000

O
g
a
O
a
uobooobooboooboad

o‘oooo,00,,00000000,00,,000000000000000000
,00,,0000000000000000O00,00,,00000000

oo®oooo,00,,0000000000000,00,,00000000000,00
,,0ooooooooooon,0o0,,000000000,00,,00000000000
oo,00,,00000000O00O0O0OOOOOOOOOD,00,,0000000000
o,00,,000000000O00O0O0O0DOO0,00,,00000000000000000
,0o,,0o0o0ooooooo,00,, 0000000000000 0,00,,00000

O

OooooooogogQgogooQo
OooooooogQoogoo

I o B

Oooo0oood
OoOoo0oood

000000000000 000000000
000000000 O0O0O000O0O00'00
‘tooo,00,,0000000000000,00,,0000000000000

,00,,0000000000
0000000000000 0C0O0O00O0O00O0O00DO0OO0OOO0O0ONooOoO
0000000000000 0O0D0D0000O0O0D0O0OO0OO0O0O0O0Dn

'oo?oooo‘oo®oo®oo’oo®o0®o0D DoOOOOOOOO
0000000000000 00000D0000000000000000

O
O
O
O
O
O
ooooooooooooooboobobboboooobobooooooooooooao

10

20

30

40

50



Ooooooooooooooodg

"O 0D oOooooDooooooogoogoao

O

Ooooocooooooooogogoao

—
N

O

I e e s e e e s A Iy
O0Ooo0oooao

oo ooooooQgoooo

e [ e [ [

Ooooooooooooao
OooooooooQgogoao

O

'Do’o0
0000
o000
0000
0000

'DD’o
0000
o000
0000
o000

‘oo‘oo
oDoooo
Ooooo
oDoooo
Doooo

o*oo‘o
Doo0ooo
oDoooo
0,000
O

€))

*opofoao
Doooo
Ooooo
oDoooo
Doooo

o°0oo
Doo0ooo
OoOp OO
Ooooo

‘'booooofoo
DoO0ooOoo0oao
Doo0oooooaOo
Doo0oooooao
DoO0ooOoo0oaOo

oD'oooooD?®o
Do0O0o00oo0o0aOo
OooDDOoODOoOO00s3b
OD0e 0D0O00DO0O

O 0Ooo0ooao
O 0Ooo0ooo
O 0Ooo0ooOoo
O 0Ooo0ooOoao
O 0Ooo0ooOoao
O 0Ooo0ooo

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

JP 2007-107002 A 2007.4.

26

O 0Ooo0ooao
O
O
O 0Ooo0ooOoao
O 0ooo

Dooo
10 0 1s
DO0e O
Dooo

ooooooo,0,0000000°00000000000000000,,00,,

ooooooooog0,000,00000000,0,0000000000° O
oD®oo0Do00,0,000,000000000°%°00000
OO0

O

O

O Ooo0ooo

O 0Ooo0oooao

0000
‘ltooo,00,,000000000,00,,0000000000,00,,0000
ooo00O00000O0O000,00,,000000000000000,,00,,00
ooooo,0o0,,000O00OO0O0O0OO,,00,,0000000000000000
00000000000 0000D000000000000O00,,00,,00000
oooooooo®0o00, 000000000
0000
*0ooo,00,,000000000000000000000000000O000
0000
0000
‘0oDo0D,00,,0000000
oo,,000000000,,00
0o,,000000000000
Ooooo0O0Oooo
0000

‘00o00,00,,0000000
0,00,,0000000000

Iy |

uooooobooobooobooobooobooboaoan

ooooooooooao
oooooooooooooao
ooooooooooao

oodad

ogoad

oooooood

oooooooag
oooooooo

,0,0000000°00000000N1I0000000

g,goobodogofoad 00110

0000000000000 O0O00O0O00®’000000°%00

ooooDoooo,0,000'00°00000°% 0000

oooag

oooag
oooo

gooad

ooogad

O

O

O

ooo‘oooooooooooooo,00,,000000000,00,,0000
ooooooooooooo,oo,,000000000,00,,000000000
0000000000000 00O0O00000000D00OO0O00O0O00O0O00,O00,
oooo0O000,00,00000000000000000%00%C0000000

,00,,00000000000000000
ooO00O00O00O0O0O00O0OOoO0OO0O0,, 000
n,,0oooooooo,,00,,000000

ooooono®

DooDoOo0ao
Oo0ooo0a0
*ooooo'to
o'ooooo,

girioooano

10

20

30

40

50



Ooooooooooooooooooodg

N
Oooooooooo:®©

O 0Ooo0oooao
O oOoooo

O

O

OooooooooooooogoQgdg
OooooooooooooogQgg

Oo0oooooooooodg

Ooooooooooooood

O

O

(10) JP 2007-107002 A 2007.4.26

*booooDoooo,0,000'00%00000%0000%0,0000°% 001110
DoDooDOoOooDoDoooDoooooo®ooooo‘oooo®ooo,oo?ooot
0Do0,0,0000000'000000°00000000NKWOO0000O00O0O00O0O

O

O

‘boooo‘oooo®ooDo,0o0’0o0o0'DoooD,0,0000000'0000

O 0Ooo0oo0oooao
O 0Ooo0ooooao

oo,0,000'00%0o0000%0000%0,0000°% 000 1vVO0

00

0000000000000 O000O000O000O000O00000000000
0000000000000 O000O000O000O000O00000000000
oooooDoo,0,000'0o0’0o0000000D00,000000

0

o°ooofooooo‘oooo®ooo,0D0’000'00D00,0,00000

'boopoooo®oooo'ooooD,0,0000000°0
'00o0Do0oo0o00,0,0000000°00000000000° 00’ 0OD0%000O,

oobo,000000000 oo

‘noopo‘ooo0’'ODDO0OODOOODOODODOD,DD0,,000000000,00,,
0oO00DO0O00O0s,00,,0000000000000000O00O0,00,,00000
0000000000000 0O00O000000000

*nooooo,00,,0000000000000,00,,000000000400

O

OoOoo0oooaoo

0000000000000 DO0O0OO0O0OO0’ 000000000000 0O0O0
,0,,000000000,00,,0000000000000,00,,000
ooooooooooooooo,o0o,,00000000000,00,,00
oooooooo,00,,0000000000000000O0,00,,000
oo,00,,0000000000000O0,00,,000000000000

O
O
O
O
O
oooooooooooao

‘nopoo,00,,00000000,00,,000000000000000000O0
,00,,0000000000O000O0O0O0O0,00,,00000000
oo®oooo,0n0,,000O000OO0OOOOOO,00,,0000000000,00,,
oooooooooooo,o,,000000000,00,,0000000000000
,0o0,,00000000000O00O0O0O0OO0O0DODO0DO0,00,,00000000000,
oo,,0000000000O00O00ODO0DO0,00,,00000000000000000,0
on,,0ooooooooo,o00,, 0000000000000 0,00,,0000000
00000000000 00000000

00000000000 Ooooooo®on
‘oopoo,00,,0000000000000,00,,00000000000000

O

OoooooooooooQgdg

oo,00,,0000000000
00000000000 0000000000000000000000000
00000000000 000000000000000000000

DoOo0oOoOovINIOODoDO0O00O000O00a0
, 000000000000 0,000,00000

, 00000000 0o0o00‘0,000°%C00VINO
DOVvVIDOOODIX00 O

‘0ooo0o0O0Ooo0O0Ooo,0o00vio
,00000000000°00000000000,001xX0
DoOoVvINIDODO000O000,010000000000000000I1X00
0D00,000000000000000000O000O000O000'000
Doo0oo0oon

00000000 0o0oo0,d,00000O00°00000000000° 00

"o oOo0O0o0ooOooogo
OooooooQogoQgoaQd

10

20

30

40



e R ey [ s R s [y |

e e ey e ey sy [ |

e e ey e s [y |

e [ sy |

OoooooooQooooao

(11) JP 2007-107002 A 2007.4.26

ugboboooboobooboobooboobooviboooviiaodao

Oo0oooooogooQodg
O0Ooo0oooao

O
oad

OoOoo0ooooao
OoOoo0oo0oooao
OoOoooooao
OoOoo0ooooao

Oood
oad

O
O

O
O

00000000000 ,000VI0

ooooooooooovig
000'000000000000VIDOOOOOOOVvVIIOOOaO
oooooooooooooao
oooooooooooooooobbobooboooooooao
oooooooooooooobobbboboooobooooooao
O

oooooad

O

ooooooooooooviooooooooooao

, 000000000000 0,000,000000
000000000 00,0000000000VIO
00000000 D0%0000000000000VIDOO0OOOOOOOO,O
0000000000000 000O000O000O00'00000000000

O

uo

1I:|DDDI:IDDDI:IDDDZDZDDDDDDDSDDDDDDDDDDD’ oad
oooooooooooooobobboDboooooovioooogviioao
5DDI]DDDI]I]DDI]ZDDIZIVIDD

Ooooooog

O

OO0 ooooooQgogooo

O

O0Ooo0oooao
O0Ooo0oooao
Oo0Ooo0oooao
O0Ooo0oooao
O0Ooo0oo0ooao

OooooooQgodg

O
oo

O 0Ooo0ooo

O

OoooooooQgogooQg

oad
Ood

O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooo0oooao
O0Ooo0oo0ooao

O

O

goooooooveilo
0D00'0000D00000000VIDOOOOOOOvVIIOOOaO
oooooooooooobobooOoano
gooboooobooobooobooboobooboobooboo
uobouobdoobooboobooboobooboobooda
O

oad

oovINIDOO0DO0O00O000O0O00O000OVvVIOODOOoOO0O0aOo
, 00000000 0o0o00*0,000°%00VINIO

00000000000 ,000VI0
vinngoooooooo,00oo0o0oooooooooviooooooooooao,
0000000000000 O000O000O000O000'0000000000
DO0O000
'0o0oooo0o0o0o0o0ooo,0,0000000°%°00000000000° 00
0000000000000 O000O000000VIOOOOVvVIIOOO
0D°000O000O000O00,000VIOO

ogoood

00000
, 00000000 00o000,000°%00VInNO
,00D00ooooooo’00000o0ooooo,0000on

oooooboaoooaviig
000'000000000000VIDOOOOOOVIIOOOaO
gooooobooobooboobooanb
uobouobdoobooboobooboobooboobooda
ooooooooooooooobbbobooobobooooooOoao
g

oo

vitioooooooooooooooimIXxaooooood

vilnigcoooooodo,goboobobooboboooooaomixboooooooooa,
0000000000000 0O00O0OD0O0ODO0D0O0O0O0'00O0D0O00O00O00

10

20

30

40

50



OoOoooooo0oooooooo0 oo oooooDooDoDooooooooodg

N
Ooooooooooooooaogo

O0Ooo0oooao

Ooooooooooooooooooodg
Ooooooooooooooooooodg

O 0Oooo
O 0Oooo

Oooooooooooooodg

OoooooooQooooao
OooooooooQgooao

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

O
O

O

gooad

(12)

JP 2007-107002 A 2007.4.26

‘00000000 O0O00aO 0, 0000000 00000000000 OO
oooooooooooooooboboDboooooviooogviiooao
0°00000000000 ,00000an0n

O

O
O

O 0Ooo0ooo
O0Ooo0oooao
Oo0Ooo0oooao
O0Ooo0oooao
O0Ooo0oo0ooao
O0Ooo0ooao

O

oooogaod

goooao
goodaad

O Ooo0ooo
O Ooo0ooo

ooad
ood
ood
ooad

oo

'00000000D0O0D0OVIOODOOOOOvVIIOOOaOo
ooooooooooooooao

gooboooboobooboobooboonb
uobouoboobooboobooboaodnb

O

O 0Oooo
O 0Oooo

O

oooooooooooooooobaobvl
oooooviioooooooooooo

oooooooooooooboboboooano

vilboooooooooooouououooooooooooobbobboboooao
oooooooooooooooboboboooobobooooooviooooooano
ooooooooooooooboboobooooobooooooooooooooao

O

0000000000000 O000O000000
0000000000000 O000O000O00VIOODOODOD0DO0O000000000
'oooDoo0,0,0000000°0000000’ 00 DO0%00040,00
0000000000000 00000
o’oooo‘o,000,0000
D‘oooo0O0O0O0O0O0O0DOO0,0O0,,000000000,
0,00,,000000000000000000,00,,00

ooooooad
ooooooad
gooooooao

0opoDD0DO0O0D0O0O0O,O

‘Dpooooo,00,,0000000

Do,000%000
ooDo’00%00
.,,00000000
ooooooooao
DooooOoo0oaOo
Ooooooooao
0000

ooo

000

ooao

ooao

000

ooo

D00D0DO0O00O0O00000
,0,,00000000050
0000000000000
0000000000000
0000000000000
*oooo,00,,000000
,00,,0000000000O0O0O0O0O0DODODOD,00,,0000000000,00,

a
O
g
a
O
a

ooooooooooooooboboboo0bOoao

ogod
gvig
ooano
o
120
oo
o
oo
g o

O 0Ooo0oo0ooao

O

O
a
O
g
a
O
a

ooano

0oo,00,,000000000,00
0’ 0000000000 00000
oooooooooo,00,,000
000000000000 O0O0O0O00O
000000000000 O00O0O00

o,00,,000000000000O

,oooooooooboooooob,0ob0,,0b000000COO0OO0O00OO0O0O0O0O0O0OO00OO
ocooooooooooooo,0b0,g000D00O00D0ODO0DO0OO0DDODDODOODQODODOpAO

oooooooboe0ooobobobDbODODODOO,0000000
oooooooooooooobobbbboooobbooooao

Oo0oooogoQgdg

Ooo0oooogoQgdg
O oOoooo
O 0Oooo

ocooooooOosd

O

€

O

O
O
O
O

gooooano

ooooad
ooogoad
ooooad
oo’ od

O o0Oooo
O 0Oooo

O
O

‘bopoooo,00,,0000000000000,00,,0
oooooo,00,,000000000000000000
000000 VvVIIODOODOOO0OO0O0DO0O0O0O0000a0

oogagvliio

10

20

30

50



(13) JP 2007-107002 A 2007.4.26

oooo0oo0o0’ oo0foo0o:0,000,000000000°%000000

oo®oooo,00,,0000000000000,00,,00000000004500,,
oooooooooooo,o0o,,00000000000,,000000000000
0,00,,0000000000000000000000O0000000000000
00000000000 0000D00000D0O00000D00000000000
00000000000 00000000000000000000000000
,00,,00000000000400,,000000000000000,00,,

O

Oooooooo0oDoooooo0o0 oo oooo oD oo oDoDoooUoDoooDoDooo0oo0oDoDoooogogogooao
OooooooooDoooooo00 oo oooo oD oo oDooooUoDoooDoDooo0oo0oDoDoooogogogooao

O

I e R e e s e s e I |
e [ [ e e e e e e s e [ By [ B |
[ e e e R [y s [ |
OoOoooooooo0oooooo00 oo oDooooD oo oDoDoDoDoo0oooDoDoDooo0oooDoooogoQgog

OoooooooQgoao
Ooo0oooogooQgoo
Ooo0oooogoQgoo
Ooo0oooogoQgoo
Ooo0ooooQgoo

O0Ooo0ooao
O0Ooo0oo0ooao
O0Ooo0oooao
O0Ooo0ooao
O0Ooo0ooao
O0Ooo0o0ooao
O0Ooo0oo0ooao
O0Ooo0o0ooao
O0Ooo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0o0ooao
O0Ooo0o0ooao
I o A
O0Ooo0oo0ooao
O0Ooo0oo0ooao
O0Ooo0oo0ooao
O0Ooo0oo0ooao
O0Ooo0oo0ooao
O0Ooo0oo0ooao
O0Ooo0oo0ooao
O0Ooo0oo0ooao
O0Ooo0oo0ooao
O0Ooo0oo0ooao
O0Ooo0oo0ooao
O0Ooo0oo0ooao
O0Ooo0oo0ooao
O0Ooo0oo0ooao
O0Ooo0Ooo0ooao

O

O
O
O
O

O
O

O
O

O
O

Ooooocoooooooogdg
Ooooooooooooogodg
Ooooooooooooogdg

OO0Ooo0ooooao
OOoo0oo0oooao
OOoo0ooooao
OOoo0ooooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooo0ooo

a
u
O
a
O

ooooooooo,00,,0000000000,00,,000000
,00,,0000000000000000000000000000
0oo,00,,000000000000000000Rp0O0OO0O00O000
00000« 000000000 D000,00,0000000e 000
00000000000 00000000000000000

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

O

O

O

I [ [y
O 0o oOoo
O

Oooooooogd
Oooooooogd
Oooo0oooogod
Oooooooogod
OoOoo0oooood
OoOoo0oooogod
OoOoo0ooooogod
OoOoo0oooogod
Ooooooogoogoao

OooOoX*o0oo0oooooao

I Ry |

Ooo0ooooQgoo
OooooooQgoo
OoooooogoQgoo
Ooooog C
Oo0ooooooodg
Ooo0oooogoQgoo
Ooooocoooooooogodg
Ooooooogoogoo
Ooo0ooooQgoo
Ooooog C
Ooo0ooooogoQgoao
OoooooogoQgoao
Ooooooogoogoo
Ooo0ooooogoogoo
OoooooogoQgoo
Ooo0oooooQgoo
OooooooQgoao
OoooooogoQgoo

O 0Ooo0ooOoao
OooooooQgoao

oooad oooag
HuntsmannO O O OO0 O0O00OO0OO Jeffamineld
0oooooooooooooooDoooaoao
00000 oooooooooooooooao
0o0oo0oooooooooooooooooao
oooad

Oo0oooooogoogodg

oodad O
JeffamineO RO
oooooggad
oooooogd
ooooood

;gouoboooooooo,bcoboboooboobobooboooboooboad

,00,,000000000,0
’ O

;20000000000
O

O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooOoo
O 0Ooo0ooOoo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooOoao
O 0Ooo0ooo
O 0Oooo

O
O
O
O

O 0Ooo0oooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0ooo
O0Ooo0oo0oooao
O o0ooo
O 0Oooo

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

10

20

30

40

50



e R ey [ s R s [y |

OoOooooooo0oooooo0o oo oDooooo0 oo oDoooo0oooooogdg

Oo0oooogoQgdg

oo ooooooQgooooo
OO0 ooooooQgoooo
OO0 oooooooQgooooo
OO0 oo ooooQgoooo
OO0 oo ooooQgoooo

Oooooooo0oooooooooDoDooooooooao
Oooooooooooooooo0oooooogoogoao

OOoo0oooao
O0Ooo0oooao
O Ooo0ooo
O Ooo0ooo
O Ooo0ooo
O Ooo0ooo
O Ooo0ooo
O Ooo0ooo
O Ooo0ooo
O Ooo0ooo
O Ooo0ooo
O Ooo0ooo
O Ooo0ooOoo
O Ooo0ooo
O Ooo0ooo
O Ooo0ooo
O Ooo0ooOoo
O Ooo0ooo
O Ooo0ooo
O Ooo0ooo
O Ooo0ooo
O Ooo0ooo
O Ooo0ooo
O Ooo0ooo
O Ooo0ooo
O Ooo0ooOoo
O Ooo0ooOoo
O 0Ooo0ooo
O Ooo0ooOoo
O 0Ooo0ooo
O Ooo0ooo
O O0oo0ooo
O Ooo0ooOoo
O Ooo0ooo
O Ooo0ooo
O Ooo0ooo

Oo0oooogoQgg

Oooooooooooooogogoao
Ooooocooooooooogogoao

Ooo0oooogoQgdg

Ooooog<aog

Oo0oo0oood
OooOoo0oood
OooOoo0oood
Ooo0oo0oood
OooOoo0oood
Oo0oo0oood
Oooo0oood
Oooo0oood
OooOoo0oood
Oooo0oood
OooOoo0oood
OooOoo0oood
OooOoo0oood
OooOoo0oood
OooOoo0ooood
Oooo0ooood
OooOoo0ooood
OooOoo0ooood
OooOoo0oood
OooOoo0oood
OooOoo0ooood
OooOoo0ooood
1 B
OooOoo0ooood
OooOoo0ooood
OooOoo0ooood
OooOoo0ooood
OooOoo0ooood
OooOoo0ooood
OooOoo0ooood
OooOoo0ooood
OooOoo0ooood
OooOoo0ooood
OooOoo0ooood

OoooooooQogoQgQg
OoooooooQgoQgao
OooooooQgooQgQg
OooooooQogoQgao
Oooo0ooooQgooQgQg
OooooooQgooQgQg
OooooooQgooQgQd

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
]

OoOoo0ooooaoo
O O0oOooOoogao
OoOoo0oo0oooao
O € Ooooogao
OoOoo0oo0oooao
OoOoo0oo0oooao
OoOoo0oo0oooaoo
OoOoo0ooooaoo
OOoo0oo0oooao
OoOoo0oo0oooao
OoOoo0oo0oo0ooao
OoOoo0oo0oo0ooao
OoOoo0oo0oooao
OoOoo0oo0oooao
OOoo0oo0oo0ooao
OoOoo0oo0oo0ooao
OoOoo0oo0oooao
OoOoo0oo0oo0ooao
OoOoo0oo0oo0ooao
OoOoo0oo0oo0ooao
OOoo0oo0oo0ooao
OoOoo0oo0oooao
OOoo0oo0oo0ooao
OoOoo0oo0oo0ooao
OoOoo0oo0oo0ooao
OoOoo0oo0oo0ooao

oo ooooooQgodg

O

OoooooooQgooao
OoooooooQgooao
OoooooooQgooao
OooooooooQgooao
OooooooooQgooao
OoooooooQgooao
Oooooooogoogooao
Ooooooooogooao

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

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

O O0ooo

O O0ooo

OooooooQgdg

O O

O O0ooo

Ooooooooogooao
Ooooooooogogooao
Oooooooogoogooao
OooooooooQgooao
Oooooooogoogooao
Ooooooooogooao
OooooooooQgooao
OoooooooQgooao
Ooooooooogooao

O O0ooo

O O0ooo

(14)

O O0ooo

O O0ooo

O O0ooo

O 0Oooo

O O0ooo

O O0ooo

O O0ooo

OooooooQgodg

O O

Ooooooooogooao
OoooooooQgooao

JP 2007-107002 A 2007.

O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O

O 0Ooo0ooOooao
O 0OooO0oo0ooo
O 0OooO0oo0ooao
O 0Ooo0ooOooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooo
O 0Ooo0oo0ooao
O 0OooO0oo0ooao

OooooooooOodg
OooooooooQgooao
OoooooooQgooao
Ooooooooogooao

O oo oOoooOooQgog
Ooooooooogooao
OooooooooQgooao
Ooooooooogooao
Ooooooooogooao
Ooooooooogooao
OoooooooQgooao

O
O

w
o

O
O

.26

O

OO0 Oo0o0oooogoogodg

10

20

30

40

50



e R ey [ s R s [y |

e e ey e ey sy [ |

Oo0oooooooooDoooooooooodg
Oo0oooooooooDoooooooooodg
OOo0oooooooooDoooooooooodg
OOo0oooooooooDoooooooooodg
OOo0oooooooooDoooooooooodg
OOo0oooooooooDoooooooooodg
OOo0oooooooooDoooooooooodg
OOo0oooooooooDoooooooooodg
OOo0oooooooooDooooooooood
OOo0oooooooooDoooooooooodg
OO0 oooooooooDoooooooooodg
OOo0oooooooooDoooooooooodg
OOo0oooooooooDoooooooooodg
OOo0oooooooooDooooooooood
OOo0oooooooooDooooooooood
OOo0oooooooooDooooooooood
OOo0oooooooooDoooooooooodg
OO0 oooooooooDoooooooooodg
OOo0oooooooooDooooooooood
OOo0oooooooooDooooooooood
OOo0oooooooooDooooooooood
OOo0oooooooooDooooooooood
OOo0oooooooooooooooooood

Oooooocoo0ooooooo0oooDoDooooD oo oDoooooooDoDoDooooooooogdg

e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e Y e e O s [

OoooooooogogoQgog
OoooooooogogQgg
OooooooQogoQgQd

Ooooooooogogog
OoooooooogogQgog
OoooooooogogQgog
OoooooooogogQgog
OoooooooogogoQgog
OoooooooogoQgog
OoooooooogoQgog
OoooooooogooQgdg
OoooooooogoQgodg
OoooooooogoOog
OooooooooQgog
OoooooooogoQgog
OoooooooogoQgog
OoooooooogoQgodg

Ooooooooo0oooooo o0 oo oooo0o oo oDooooDooDoDooooooooodg
e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e Y e e O s [

|

O
g
g
O
g
u
O

OooOoo0oood
OooOoo0oood
OooOoo0oood
OooOoo0oood
OoOoo0oood
OooOoo0oood
Oooooooodg

O
,00ooooooD®o
oooD®0oo0O00D,00

O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0gooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooao

O
O

O
O

O
O

O
O

,,0000
,00,,000000000000,0
ooooo,00,,00000000000000000000000000000
00000000000 0000D000000D000000D00000000000
0000000000000 0C0D0O0D0O0O0OO0O00DO0OO0OOO0O0ONOoOoOoOoOoooao
oooooooooooooooo,no,,0000o0ooonoono,00,, 0000
ooooooooo,00,,00000000000000000,00,,00000

O OO

(15)

O
O
O
O

O
O
O

O
O
O

ZZD

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

Ooooooooodg

OoOoo0oo0oooao

O

O O0ooo

O O0ooo

Ooooooooodg
OooooooooQodg
OoooooooQodg
Ooooooooodg
Ooooooooodg

JP 2007-107002 A 2007.4.

O

oo oooooo oo o oooooQgoooo
oo oooooo oo o ooooogoooo
OO0 ooooooo o oooooogoooo
OO0 ooooooo oo ooooogoooo
OO0 ooooooo o oooooogoooao
OO0 ooooooo oo ooooogoooao
OO0 ooooooo oo ooooogoooao
OO0 ooooooo o ooooooQgoooao
OO0 oooooooooooooogoooao
Ooo0ooooooooooooooogoooao
Oo0ooooooooooooooogoooao

O

O

Ooooooood

OoooooooOodg
Ooooooooodg
OoooooooOodg
Ooooooooodg
OoooooooOodg
OoooooooOodg
OoooooooOodg
OoooooooOodg

O

O

O

O

ooooooao
,00,,00000000
oo,00,,000000

N
(op]

oooooooooooboooooboobooboobooooboooan

oooao
ogoond
oooad
oooao
oooand

0s0,0

10

20

30

40

50



oooad
ooogad

O
O
O
O

i
OO0 oo

O
Oooo,

R
m -

Ooo0ooooooo o0 oo oooo0o o0 oo oDoooo0 oo oooogoQgoao

Oo0oooooooooDoooooooooog

‘"I:II:II:IDDDDDDDfDDDDDDDDDDDDDD

oad
Oood

-
O O

OoooooooQgogooQo
OooooooogooQoogoo
Ooo0oooogooQgoo
Ooo0oooogooQgoao
Ooo0oooogoQgoao

s e [ e e e e e [ e s e e e e e i
Ooo0oooogoQgoo

OoOoooooo0ooooooo00 oo oooo oD oo oDooooooDoDoDooooooooaono

Oo0oooogoQgdg
Oo0oooogoQgg

O o0ooogoog-@

u
O
a
O
g
a
O
a
u
O
a
O
5

O0Ooo0ooood
OOoo0oood
OOoo0ooood
OOoo0ooood
OoOoo0oood
OOoo0oood
OOoo0ooood
OOoo0oood
OOoo0oood
OOoo0ooood
OOoo0oood
OOoo0o0oood
OOoo0o0oood
OoOoo0o0oood
OoOoo0oood
OoOoo0oo0oood
O0Ooo0oo0oood
OoOoo0o0oood

O

O

OooooooogooQoogoo
Ooooooooogogog
Ooooooooogogogog
Ooooooooogoog
Ooooooooogogodg
OoooooooogogQgog
OoooooooogoQgg
Ooooooooogoogog
OoooooooogooQgog
OoooooooogoQgog
OoooooooogooQog
OoooooooogogQgodg
OooooooOooQgoaQg

DoOooOao
,00D0%00
‘noo

1o o0ooo
ooopoooooo,0,000'oo’ooooo®
oooo'oooooo,0,00O00O0O0O0,000
D,0,000,000000000% 1000000

vigd

OooooooooQgooao
OooooooooQgooao

O

Ooooooooogoog

Ooooooooogoogooao
Ooooooooogoogoao
Ooooooooogoogoao
Ooooooooogoogogoao
Ooooooooogoogogoao
Ooooooooogogogoao
Ooooooooogoogogoao
Ooooooooogoogoao

(16)

Inooooooo'oooDoooo
‘DoooooOoOoOoooviio

O

O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0ooOooao
O 0Ooo0oo0ooao
O O0Ooo0ooo

O 0Ooo0ooo

O O0Ooo0ooo

O

0000000000000
o’oooo‘o,0o000°%0

000
000
00O
alalalis
, 00,0
0o00O
OooOo
0000

I [ |

O

O
g
a
O
O
u
O

Oo0o0o©wooQgdg
Ooo0ooooQgdg

Ooo0ooooQgdg

Ooo0ooooQgdg

Ooo0oooogoQgdg

OoooOg®™ooog

O 0Ooooo
O 0Ooooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O OoOogg
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooOoo
O 0Ooo0ooOoo

O
O
O

O
g
a
O
a

e i R s |

(e}

JP 2007-107002 A 2007.4.26

OoooooooooQgooao
OooooooogoOooao
OooooooooQgooao

= O 0Oo0oo
O 0Ooo0ooo

]
w

OO oDoooooogog-e
Oooooooooogodg

‘0,0
000
0Doo
0DoOo

Oooooooooogoogoo-g
OooooooooogoogooQg
OooooooooogoogooQg
OO oDoooooogog:*
Oooooooooodg
Oooooooooodg
Oooooooooodg
Oooooooooodg

I Ry |

O
O

ugo,,goo0oooooocooocooboo,0b,,0b0cobooobooobooodan
ooooooooooooooobbb,00,,00000000O0O00O000C
poOOO0OO0COO0OOO0DOdIOODODOOODUOeDODODODDODODOODDOO
oodbde0oooooboboboDbODbODOOOOOOO0OO0OOOoOoooooooan
gooooboooboobooobooobooboonn

ooovioooooooooobooooooooooooooooooao
goooobooooboooviooboooboobooboobooboobao
gobooobooobovioboobobooboobooboobooboobad
0000000000000 D0O0OD0O0O0O0O0O00O0NO000'00o00an >0
00°0000000VIDODO0OOO0O0DO0O0DO0OO0DOO0OO0ODODO0O00O00O
0000000000000 0O0D0O0OD0OO0ONOOO0'0o00O0n 0,000
gooooobooooboooobooboobooboobooboobooboo

ooooao
goood
gooad
oooogoag
goood

gooad

‘0 oo
o' oot

virio o oo

g
O
g
g
O

‘DppooooOooOoOOO0O0O0,00,, 000000000,
,00,,00000000000000DO0O000,00,,00

Ooo0oo0ooano
O00ooao
;004,40

O00aonoe
Ooo00ooao

gooad

10

20

30

40

50



(17) JP 2007-107002 A 2007.4.26

EIEIGI:IEIEI|:|1|:||:|30|:|EIEIEIEIEIEID3DD22DDDDDDDDDDDDDDDDDD

Oo0oooooooo0ooDooooooooooogodg

4

oo,,0000000000O0OO0D0O0O0OOO,00,,00000000

oDoo0o0O0°00000000000,000VID
o*oooooo,00,,0000000000000,00,,0000000000,0
,,0 0000000000000 0D00OO0O00O0O0O0’ 00000000000 O000
nooooo,o0,,000000000,00,,0000000000000,00,,00
0000000000000 00D00000D000000D0000000000000
0000000000000 00D000D0O0OO0O0O0NO0DO0OOO0O0DNOoOOoOoOoO0OooooO
00000000000 00000D0000000
oooo®*oooo,0o,,0000O0O0O0OOO0O0,O00,,000000000000
o,00,,0000000000000O00O0O0O0O0OOO0O0,00,,00000000¢0
n,00,,0000000000000O0DO0,00,,0000000000000000°0
ooooooOoOoO0O0O0O0OOoOO0O0O0DOoOo,0O0, 0000000000 O0O000O0
O0opOO0DOOODODDDOODSdOONDNONODODODODNeOODNONDNOODOOODOO,O

6
g

u
O
a

g
a
O
a

0000000« 0000000000000 D00000O0D00000O0O00000
ooooooo

ooooooooooo®oooooooo®oo0on,0oD,, 00000000000
,00,,0000000000000D0D000O0D0O0,00,,000000000000
0000000000000 00O0O0000OVNIDDOOOODO0O0O0OO0OO0O0Oooao

0000000’ 0O0O0O000O0VIHO
o000’ 0o0o0®0o0040,000,000000000°%0000

*opopopo,00,,0000000000000,00,,0000000000,00,,
oooooooooo,o0,,000000000,00,,0000000000000

00,000 obooooobooooooboobobbooboboboooboobooboOoobao

Ooooooo0ooooooo0ooDooooooooao

Ooooooooooooooogogooogao-s

O
a
O
g
a

00000000000 0000D000000D000000D00000000000
ooooO000oo0o0O0O00OoOoOoO0OoO0OoOoOoOoOoOooOoOooooo,0o,,000
oooooo,o0o,, 0000000000000 D0O0,00,,0000000000
oooooo,o0o,,0000000000,00,,00000000000000,
,,0 0000000000000 0000D000DO00O0D0O00DD0DO0OOO0O0ONooOoao

ooD,,0000000CDO0O0O0O0ODOO0OO0OODODOBODOOODODOODODODSdODODOO
b0 0000 o0boo0obOoo0obO,00s0000000eD00O0D0O0O0DOODOO
ugboboooboobooboobooboobooboao

ooogad
goovinioooooooooooooboooobooobooobooobooboooboodoa
ooooooooooooooooboobooboboooooooooooooooooooao
goooooboooooooboooboobooboobooboobooboobodg
uoooboooboooboocobooboocoboooboocobooboooboooobovinioaoadao
oooooooooooooooboboboboooooooooooooooooooao
goooooboooobooobooboobooboobooboobooboobod
uoboboobooboooboobooboobooboobooboobooboOodd
ooooooooooooooobobobobobooooboooooooooooooooao
oooooooooboooobooooboooboobooboobooboobooobooda
oooooooooooooooobobooboboooococooooooooviIniooooao
goooooboooooooboooboobooboobooboobooboobodg
uooobooooboooboocobooboobooobooboobooboobooboodd
ooooooooooooooobobooboooooboooooooooooooao
oooad
uoboboobooboooboobooboobooboobooboobooboOodd
ooooooooooooooobobobobobooooboooooooooooooooao

10

20

30

40

50



e R ey [ s R s [y |

e e ey e ey sy [ |

e e ey e s [y |

Oooooooo0oooooooDooDoooooooooodg

O< OoDoooDoDooOooDoDoOoooDoDoOoooDoDoooooogogoo

O

Oooooooo0ooDoooooooooog

Ooooocooooooooogooooao

Oo0oooogoQgg

O
O

OoooooooooQgoao
Ooooooooogogoao
OooooooooQgoao
OoooooooooQgoao
Oooooooooogoao
Oooooooooogoao
OooooooooQgoao
Oooooooooogoao
Oooooooooogogoao
Oooooooooogogoao
Oooooooooogogoao
OoO0oeoOoooQgoao
Oooooooooogogoao

O
O

OOo0oooooooooDoooooooooodg
O
O

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

O

vinio
uoano
oodd
ooano
oogd

OoOoo0ooooaoo
OoOoo0ooooaoo
OoOoo0oo0oooao
O 0Ooo0oo0ooao
O Ooo0ooo

O

O
O
O

O O
O O
O O

O Ooo0ooo
O Ooo0ooo
O 0Ooo0ooo

vinio
u

O 0Ooo0oo0ooao

vinio

O
O
O

O
O
O
O
O
O
O

O
O
O
O
O
O
O

O 0Oooo
O Ooo0ooo

O

OoOoo0oo0oo0ooao
OoOoo0oo0oooaoo
OoOoo0oo0oooaoo
OOoo0oo0oooaoo
OoOoo0oo0oooaoo
OoOoo0oo0oo0ooaoo

O

O
O
O
O
O

O

O

ood
vitlrg
ood
ooad

a
u
O
g
O

viQ

O
O
O
O

O 0Ooo0goooao
O 0Ooo0oo0ooao
O 0OooO0oooo
O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooo0oooo
O 0Ooo0goooao
O 0Ooo0goooao
O 0Ooo0goooao
O 0OooO0oooao
O 0OooO0oo0ooao
O 0OooO0oo0ooao
O 0Ooo0goooao
O 0Ooo0goooao
O 0Ooo0ooOooao
O 0Ooo0oo0ooao
O 0OooO0oo0ooao
O 0OooO0oo0ooao

O
O
O
O

InIoooo0oo0o0'oo0ooao
*0Do0DO0D0DO0O0O0O0O00VvVIHD

O

OoooooooQgoao
Ooo0oooogooQgoo
OooDooogoo<agdg

Ooo0oooogoQgoo
Ooo0ooooQgoo
OoooooogoQgoo
Ooo0oooogoQgoo
Ooo0oooogoQgoao
OoooooogoQgoo
Ooo0oooogoQgoo
Ooo0ooooogooQgoo
OooooooQgdg

O

O

OooooooQgdg

(18)

uoano

oo ooooooogodg
oo ooooooogodg
oo ooooooodg
oo ooooooogodg
oo ooooooogodg
oo ooooooogodg
oo ooooooogodg
oo ooooooogodg
oo ooooooodg
oo ooooooodg
OO0 O0ooooogoag
oo ooooooodg
oo ooooooogodg
oo ooooooodg
oo ooooooogodg
oo ooooooodg
oo ooooooogodg
oo ooooooodg
OOoooooooodg
oo ooooooodg
oo ooooooodg

a
u
O
a
O

Oooooooogoogooao
Ooooooooogogooao

a
u
O
a
|

O O o
O Oooo

O

O 0Oooo

O 0Oooo

JP 2007-107002 A 2007.4.

ooano
vinio
ogogad
ooano

O 0Oooo

O 0Oooo
O 0Ooo0ooao.o
O 0Ooo0ooo.o
O 0Ooo0ooo

Noooooooto
‘OooooOoOoOVIDOOODODODDODOOOOODODDDODDOOOOOODODOODOaO

OoooooooQoogoao

Ooooooooogooao
OoooooooQgooao

OooooooogoQoogoo

©

OooooooooQgooao
Ooooooooogoooao
OooooooogoOoogoo
OooooooogoOoogoo
OoooooooOoogoo
OoooooooQoogoo

O

O

O
(2]

OoooooooQgooao
OoooooooQooOgoo
OooooooogoQooOgoao
OoooooooOooOgoao

w
O
O
O

oo

O

O

26

uobooboobooobad

ooano

Dooovioo
'Dooooao

Doo0ooOo
0D,0,0000

0000000000000 0O00O00O0O0O0NI0o0o0'oo0ooan 0,000
0000000000000 000000000O0D0O0D0O00O0O0O0O00an

0ooOoO
00000
00000
00000
0ooooao
00000
,0O00OO
oooo0
OvIig O
0ooooO
0ooooao
00000
0oooo0o
00000
0oo0oO0oO
00000
00000

10

20

30

40

50



O 0Ooo0oooao

e e s R

N
Oooooooooooooo0ooDoooooDowoooogoQgoQg

OoDoooooooooodg

u
O
a
O
g
a

O OO
[ i Ry

Ooooooooog??
O
OooooooooQgodg
OooooooogogQgdg

(19)

uboboooboooboobooboooboaadd

ogodad
ood

O

VOO OOo
‘gopopo[@o‘ooooooo,00’000'00O0O0,0L,00D00000'00000
oo,0,000'00’0o0000%00O00'0,0000°%00 1vO0

,00000DO00oD,0000000000’ 00’ 00%000,0

'Doooooo,Dn

oo

O

Oooooooodg

ood,000000

IXO OO0

Oo0ooooooodg

OooooooogQgg

OooooooogQgg
OooooooogogoQgg

*ocooD,0

,00OoDDDoDoDooooo'o

OooooooQgoao
OooooooQgoao
OoooooooQgdg

CcOo0oOooOooooogg
oo™ oooao

0O,000%00
‘nodo

OooooooogooQgdg

Oo0ooooooogoooao

30|:|

Oooooooogod

o’'oooo,o

O

O 0Ooo0goooo
O 0Ooo0oooo
O 0Ooo0goooo
O 0Ooo0oooao
O 0Ooo0oooao

O

O

O

O

O

JP 2007-107002 A 2007.4.26

0000000000000 000VIIIOOOOO00O000
00000000000 O00000O00O0
ooooof‘o,0000%00VvVInNO
‘O0o0o0DOoO0O0DO0O0O0O0O0Oo,00,,000000000,0
s00,,00000000000O000O00O00O0,00,,000

O
g
a

O

O

O

O
Oooo0oooOodg

O 0Ooo0oo0oooao
O o OooQd

O

ooad
oo
ao

[
(e}

O 0Ooo0oo0oooao
Ooooooog

‘oo

OOoo0oo©®wOdoao
Oooo0oooQoogoao

Ooooooog

Oooooooog

Ooooooood
Ooooooood
Oooooood

O OooOgogao

O

O
g
a
O
a

O

O
g
g
O
a

O

oooooooooooooooao
ooboooboobooboobao
uooboboobooobdoa,obn,sdn

OoODOoO0osésDO0OO0DDOODODE O
oooboooboooboobooobao

oooooooooooooooao

gooooooand

,00,,0000000000000000000
,00,,000000000000CDO0O0D0ODO0,00,,0000000
000O0O000,00I1x0
oo0o00,00,,0000000000500,,
,00,,0000000000000000000
00000000000 00000000000
0000000000 000000000000
0,00,,00000000000000000
00000 000000000000,00,0
00000000000 0000D0000000

oooo,00,,0000000000000,00,,0000000000000
ooo0o0,00,,000000000000000000000000000
0000000000 O0VvVIOODOOO0aO
ooo0°000000O00O0O0Oo,000
*oooooo0,00,,00000000
000000000000 O0O0O0
,00,,000000000,00
0
O
0
O

O

OoOoo0oooaoo

g
a
O
a
u
O

O oOoooo

°c0O 00O ogooao

D0O00O00O00O00O00O00O0
00000000000 O00a0
DO00DO00O00O00O00O00aO0
boooD,00,,000000
,0o0,,0000O00O0O0O0O0o0Ooooooon,0o,,0000000000,00,,
no,00,,00000000000000000DO0O0DO0O0
oooo0,00,,000000000000000000R O
DO00O00O000«O000O0D0O0D0O0DOO0O0,00,0000
0000000000000 D0DO0OD0O0D0O00O00O00000O0

oooooad
gooogoao
goodaoan
e 00000

ugoodaoan

Ooo0,00

ooad
ooad
06 O
ooad

uoano
2,00

O

‘noo

oooooooooooooao

vitd
oo
oo
120
oo
g o
g o
oo

OooOoo0oood

O0Ooo0ooo0oao

O

0,00,,000000000,00
© 0Oo00o00O0O0O0OoOoOoooan
oooooooooo,00,,00
00000000000 00000
00000000000 O0O0O000O

,00,,000000000000

cooooooooooy,oo,,000000o0ooooooao

10

20

30

40

50



(20) JP 2007-107002 A 2007.4.26

oooooo,00,,00000000000000000000O0
000000000000 0VNIOOODOOO0ODO0OO0OO0DO0OO0O0DO0000000
000000 000O000O00vVIo

oooooo’ oofooo,0,000,0000
,00,,0000000000000,00
oooooo0,o0,,000000000,0

Dfoooooooo®oooo
oooo.00,,000000
oooooDooo,00,,00

0s
O
oo

ooooooooooooobobooooan
goooooboooobooobooboobao
ugbobooobooboooboobooboad

o,00,,00000000000000O0,

0,00,,0000000000,0
ooooo

O

OoOoooooo0ooooooo00 oo oooo oD oo oDoooo0ooDoDooogoooao
OoOoooooo0ooDoooooo00 oo oooo o0 oo oDoDooo0DooDoDooogoooao
OoOoooooo0ooooooo00 oo oooo o0 oo oDoDooo0ooDoDoooQgoooao
Oooooooo0ooDoooooo0 oo oooo oD oo oDoooo0ooDoDoooQgoooao
Oooooocoo0o0 oo oooo0o0 oo oDooo oD oo oDoDooo0ooDoDooogogooao

O oOooo
O o0Oooo
O o0Oooo

Oooooooo0ooooooo0 oo ooooooDoooogogQgoao
Ooooocooooooooogooooao

O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O 0Ooo0oooao
O0Ooo0oooao
OOoo0oooao
OOoo0oooao
O0Ooo0oooao
O 0Ooo0oooao
O Ooo0oo0ooao
O0Ooo0oo0oo0oao
O0Ooo0oooao
O0Ooo0oo0oo0oao

O

Ooooocooooooooogooooao

<
O

I Ry |
I Ry |

v
Ood
oad
oad

OooOoo0oood

Ooooocooooooooogooooao

Ooo0oooogoQgdg

g
g
O

Ooooocooooooooogooooao

Ooo0oooogoQgdg

oo

oo

.0 0,0

oad

Ooooocooooooooogooooao
Ooooocooooooooogooooao

1 X0

oooooooooviiooao

oad

OoooooooooooooQgogogoaoQg
Oooooocooooooooogooooao
Oooooocooooooooogoogoao

>

oo

oad

>

Ooooocooooooooogooooao

oo

O

Oooooy
o e R
Oo0ooao

Ooooocooooooooogogoooao
Ooooocooooooooogoogoooao
Ooooocooooooooogoogoooao

ooano

(]
O0Ooo0oooao

O
g
u

N
Oooooooooogoao

® OO oOoogooog
OOoo0oo0oooaoo

O 0Oooo
Oooooooooogoao
Oooooooooogoao

Ooooocooooooooogooooao
Oooooocooooooooogogoooao
Ooooocoooooooogogoooao
Oooooocooooooooogogoooao

O Ooo0ooo
O0Ooo0ooo0oao
O0Ooo0oo0oo0oao
O0Ooo0oo0oo0oao
O0Ooo0oo0oo0oao
O0Ooo0oo0oo0oao
O0Ooo0oo0oo0oao
O0Ooo0oo0oo0oao
O0Ooo0ooo0oao

oooad

Ooooocooooooooogoogoooao
Ooooocooooooooogoogoooao
Ooooocooooooooogoogoooao

ooano

oad
oo

O

a
O
g
a

O Ooogd
O Ooo0ooo

Oooooocooooooooogoogoooao
OOoooooooooooooQgogoaoQg
OOoooooooooooooQgogoaoQg
OOoooooooooooooQgogoaoQg
OoooooooooooooQgogoaoQg
OOoooooooooooooQgogogaoQg
OOoooooooooooooQgogaoQg
OoooooooooooooQogogoaoQg
OOo0oooooooooooooQgoogoaoQg
OOo0oooooooooooooQgogoaoQg
OOo0oooooooooooooQogogaoQg
OooooooooooooooQgogoaoQg
OOo0oooooooooooooQgogoaoQg
OOo0oooooooooooooQgogoaoQg

oo

000000000000
000000000000
,00,,0000000000
00000000
,00,,0000
00,00,,00
00O0D00e OO

O

g
O
g
a

O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooao
O 0Ooo0ooao
O 0Ooo0ooao
O 0Ooo0ooo

oo

O Ooo0ooo

O
g
O
g
a

oo

O

O

O

O

goooaoan

O O0ooo

goooaoan

IXO0ODOO0OO0OO0OO0OO0OoOoODoOI1IXxoooao

'00000O00O0O0OVvVINIODODOO0DO00O0000000000
gooooboooboooboooboaoadan
DDDlljDDDDDZDZDDDDDDDSDDDDDDDVIDDD
oooboooboobooobooboobooboobooboonnb

gvinitgooad

oooooooooooobobbDbooao

IXboooboobooboobooboobdoaoao

10

20

30

40

50



(21) JP 2007-107002 A 2007.4.26

uoano
ooad
ooano
ooad
oono

uoano
ooad
ooano
ooad
oono

O 0Ooo0oooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oo0ooao
O0Ooo0oooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
Oo0Ooo0oo0ooao
O 0Ooo0oo0ooOoao
O0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
Oo0Ooo0oo0ooao
Oo0Ooo0oo0ooao
O 0Ooo0oo0ooao
I [y |
I [y |
I [y |
O
O
I [y |
I [
I [y |
I [y |
O 0Oo0oogoo

O
Vooooooo'ooooooo' OO0
*0Do0DO00DO00O0O0O00VvVIHD
O O

O
O
[ee)
O
w

gooad

—O0OooooooQgogooQg
oooooobobo oD O

>

Ooo0oooooogoogodg
Oo0oooooooodg
Oo0ooooooodg
Oo0oooooogoogodg
Oo0ooooooodg
Oo0ooooooodg
Oooooooooodg
Ooo0oooogoQgoo
Ooo0oooogoQgoao
Ooo0oooogoQgoo
OoooooogoQgoo
Ooo0ooooQgdg
OoooooogoQgoo
OooooooogoQooOgoo
OoooooooQooOgoo
OoooooooQoogoao
OooooooogoOoogoo
OooooooogoOooOgoo
OooooooogoOooOgoo
OoooooooQooOgoo
OooooooogoOoogoo
OooooooooQgooao
Ooooooooogooao
OoooooooQgooao
Oooooooooo-e
OoooooooOoogoo
OoooooooQgooao
Ooooooooogooao
Ooooooooogooao
Oooooooooo-©
OoooooooQooOgoao
OoooooooOooOgoao
ODOooDooooo<aodg

OoOoo0ooooao
OOoo0ooooao
OOoo0oo0oooao
OOoo0ooooao
OOoo0oo0oooao
OoOoo0oo0oooao
OoOoo0oo0oooao
OoOoo0oo0oooao
OOoo0ooooao
OOoo0oo0oooao
OOoo0oo0oooao
OOoo0oo0oooao
OOoo0oo0oooao
OoOoo0ooooao
OOoo0oo0oo0ooao
OoOoo0oo0oooao
OoOoo0oo0oooao
OoOoo0oo0oooao
OOoo0oo0oo0ooao
OOoo0oo0oo0ooao
O0Ooo0oo0oo0ooao
O0Ooo0oo0ooao
O0Ooo0oo0ooao
O0Ooo0oo0ooao
O0Ooo0oo0ooao
O0Ooo0oo0ooao
O0Ooo0oo0ooao
O0Ooo0oo0ooao
O0Ooo0oo0ooao
O0Ooo0oo0ooao
O0Ooo0oo0ooao
O0Ooo0oo0ooao
O0Ooo0oo0ooao
O0Ooo0Ooo0ooao

Oooooooo0ooooooooooooogogoQgdg
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O Ooo0ooo
O Ooo0ooo
O Ooo0ooo
O Ooo0ooo
O Ooo0ooo
O Ooo0ooo
O Ooo0ooo
O Ooo0ooo
O Ooo0ooo
O Ooo0ooo

Ooo0ooooooo o0 oo oooOo0 oo oDoDooo0ooooDoDoooo0ooooogdg
O Ooo0ooOoo

oo o0oo0ooDoooOo0 oo oDoooo o0 oo oooogQgoo

gooooobooooboooboooboobooboobooboobooboonob
OCoO0O0OoOoOO0OOO0OPripolJRODOODOOOCODODOOODODDODOOODODOOCODOO
UnigemaD0 OO0 OOCDODODOOODDODOOODDODODOODOODOODOODODDODOOODOGO
OO0oO0O0OOShellsolDO0DODODDODDDDOOOCOOOOOOOOODOShell chem
ubobooobooboobooboobooboobooboobooboobao
oooooooooooooooboboboboobooooooooooooooooooao
oooooooooaoaao

oad

I e e e [ Ay Iy

o

uoboooboooboooboobooboobooboobooboobad
OCOOODOOPripolDRODCODODODODDODOOODODOODODOUnigemad ODOOO
oooo0ooooooooooobobDbDboboOOoCOO0O0O0O0O0O0O0oOggagagshel
OCOO0O0O0O0OO0O0O0OO0O0OO0O0OO0DOODAOShell chemicalsO OODOOOADO

oooooooooooooobbbooboooobobooooooooooooao

= O0Oo0oooQgg =

n

OOo0Oo0ogooooLo0o0QoYooOoooooooooooooooooDoooooDo oo ooDoDoooooooogoooao

L e [ e e e e A
Oo0oooogoQgg

O 0Ooo0ooo
O oOoooo

O



e e e e [ e e L O i Y

[ e e e e e e [ s e e i

Ooooooo0oooooooo0 oo oooooooDoooQgooao

Oo0oooooooooooogogoooao

n

q

[ e e e e e e e e e 4 [ e [ I

[ |

oo ooooooQgooo
OO0 ooooooQgooo

O

O

OOoo0oood

OOoo0oood
O0Ooo0ooood

O 0Ooo0oooo

O 0Ooo0oooao

O Ooo0ooo
O Ooo0ooo

OooooooooQogooao
Ooooooooogooao
Ooooooooogoooao
OooooooooQogooao
Ooooooooogooao
OooooooooQogooao

OooooooQgdg

oad

OooooooQgodg
OoOoo0ooooao
OOoo0ooooao
O 0Ooo0oooao
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo

O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooo0oooao
O0Ooo0oo0ooao

O

oad

gooad

OooooooQgdg

oooogoad

O

O

ogooad

ooood
ShellsolO
ooooad
ooooad

gooogao
gooaao
ooooad
gooaoao

O

Cobersol

O 0Ooo0oooao

O0Ooo0ooao
O0Ooo0ooao
O0Ooo0ooao
O0Ooo0ooao
O0Ooo0o0ooao
O0Ooo0oo0ooao
O0Ooo0o0ooao
O0Ooo0oooao
O0Ooo0o0ooao

ooano
ooo
CognisO
oood

O
O

O 0Ooo0ooao
O 0Ooooao
O 0Ooooo
O 0Ooooo
O 0Ooooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo

O O0ooo

O
O

O O0ooo

O
O

O O0ooo

OooooooQgdg

OooooooQgdg

(22)

JP 2007-107002 A 2007.4.26

uoboobouoboobouoboobooboodnb

goobooobooboobooboobooboonob
ROOOOODOOOODOOOCDOOUnigemall O O OO

O

OooooooQgodg

OooooooQgoao
OooooooQgoao
Oooo0oooQgoao
OooooooQgoao

O 0Ooo0ooOoo
O 0Ooo0ooo
O 0Ooo0ooo

O

O

O

OD0DO0O0OO0D0ODO0O0OD0D00OO0ODOShells

Shell chemicalsO O OO OO0O O
Oo0o0o0oo0OoooOooooooaoan

O

Jooodooouoooooooooao
0ooooouoooooooooao
Arisona Chemical GmbHO OO OO O OO
0oooooooooooooooooao

0o0oo0o0o0oooooooooDoDoDoDoDooDooDoooOoao
OO0O0oDOo0OO0OPripolORODODOODDODOODDODOODDODOODDODOODODOODODOODOGO
m0OO0OD0ODO0OO0OO0OOOO0OO0OO0OoOOooooooooDoDoDoDoODDoODoODOoOoODOoODOoOOoDOOaO
oodad
Coelner

ooooooao
EmpolO RO O O

O
O

O O0ooo

a
u
O
a

O O0ooo

oooggad
CobersolO
ooooad
ooogad

O O0ooo
O O0ooo
O O0ooo
O O0ooo
O O0ooo

O 0Ooo0oo0ooao
O 0Ooo0oooo
O 0Ooo0oooo
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooo
O 0Ooo0oo0ooao
O 0Ooo0ooOooao
O 0Ooo0ooOooao

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

O O0ooo

O

g
u
O

O 0Oooo

O

g
u
O

O O0ooo

O

g
u
O

O O0ooo

O

g
g
O

O O0ooo

ooooooooe,00,,00
Benzin-RaffinerieO O OO O
Oooooooooooooao
Od

Oooooooooooooao
Oooooooooooooao

O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo

O 0ooo
O O0ooo
O O0ooo
O O0ooo
O O0ooo
O 0ooo
O O0ooo
O O0ooo
O O0ooo
O O0ooo
O O0ooo
O O0ooo
O O0ooo
O O0ooo

10

20

30

40

50



e e e [ o Y [ Y Y

Ooooooooooooooodg
Ooooooooooooooodg

OoooooXx

OoOoooooooooooooooooDoDoooooooooaoo

<
QD

Ooooooo0ooooooo0o oo oDooooooDoDooooooooao

Oooooooooooooo0ooDooooooooao
Oooooooooooooo0ooDooooooooao

I e [ I |

C OO0 o0o0Oooogoao I [y |
Iy |

<

OOoo0ooooao

O O0ooo

O 0Ooooo O0Ooo0oooao O O 0Ooo0oooao O0Ooo0oooao

Ooooooooodg

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

O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooOoo
O 0Ooo0ooOoo
O 0Ooo0ooOoo
O 0Ooo0ooOoo
O 0Ooo0ooOoo
O 0Ooo0ooOoo
O 0Ooo0ooOoo
O 0Ooo0ooo

O o0Ooo0ooo
O 0Ooo0ooo
O oOoooao
O oOoooao
O oOoooao
O o0Ooooao
O oOoooao
O 0Ooo0ooo
O 0Ooooao
O o0Ooo0ooo
O o0Ooo0ooao
O 0Ooo0ooo
O 0Ooo0ooao
O o0Ooo0ooao
O 0Ooo0ooao

O 0Oooo

O 0Ooo0gooo
O 0Ooo0gooo
O 0Ooo0gooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0gooo
O 0Ooo0ooo
O 0Ooo0gooo
O 0Ooo0gooo
O 0Ooo0ooo
O 0Ooo0gooo

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

OOoo0oood

(23) JP 2007-107002 A 2007.4.26
ooooag
ooooag
ooooao
ooooao

uobouobooboobad
ooooooooooooao
goboboobooboooboao
oooooooao

O 0Oooo
O 0Oooo

ooooagd
ooogad
BlerrmerQd
ooooagd
oooogd

ooooooooooooao
gooboobooboobao
ROOOOOOOOO0ADOADONOF
ooooooooooooao
ooano

O 0Ooo0ooo
O 0Ooo0ooo

oooogad
ooooad
Sartomer(
ooooadgd
ooooaod

uoobooobooboogan
oooooooooooao
RODODODODOODODOODOC
uobooboobooaoan
ooooooao

O 0Ooo0ooao
O 0Ooo0ooao

gooogaod
gooaoaad
ooooag
goooaod

goobooboobogno
uoobooobooboogan
oooooooooooao
goboooboobognn

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

ooooag
ooogaod
BlerrmerQd
ooooagd
ooogad

oooooooooooao
goobooboobogno
ROODOODODOODOOODON
oooooooooooao
oono

O 0Ooo0ooo
O 0Ooo0ooo

oad
oad

ood
ogodad

oad
oad

oad
oad

ooad
ooad

oad
oad

oad
oad

ooano
ooad
oono
uoano

O 0ooo
O 0Oooo

ooooad
oooogoag

oad
oad

goooad
ooooao
gooogad
gooaoad

ooooao
oooogoag

goood
ooooao
gooogad

ooooag
oooogoag

OoOO0O0ooO0O0O0ooOOoDOoOooOOoOooooOoOooOBlerrmerdROOODO
NoFOOOOooooooooobooOoOooocoooooouogoooooano
gooooobooooboooboooboooboobooboobooboonob
uoobooobooobooobocobooobooboobooboobooodnn

ooooooooooooobobbobooooboooooooooooao

10

20

30

40

50



OOo0oooooooDooDoooooooooodg

OOooooooooooooogoQgQg
Oo0ooooooooooooogoQgoQg
OOo0ooooooooooooogoQgaoQg

OO ooooooogaog:e

O
O
O
O
O

O
O
O
O

OO0 ooooooQgogooQg
Ooo0oooooogogogogooQg
OooooooooQgogooQg
Ooo0oooooogooQgogogooQg
OoooooooooQgogooQm
OooooooooQgogooQg

O 0Oooo

oagad
Tonel

O O
O O
O O

O 0Ooo0oooo
O Oooo

O

IN

(24) JP 2007-107002 A 2007.4.26

ubobooobooboobooboobooboobooboobooboda
ROODOOOOOoooOooooOoODODDODDODDODOOOOOO0OseO0OOoOoooooooao
gobOdbowbdOOooOOOoOOOoOOOOOODOODODOODODOODODOODOOORO
ooooooooooooooboboobooooobooooooooooooooao

OoOoo0ooooaoo
OoOoooooaoo
OoOoo0ooooao

O

O O o

goooobooboobooboobooboobooboobao
ugbobobouobooboobouoboobooboobooboobad
ooooooooooooooobboboboooooooooooao
goooobooobooobooboobooboobooboobao
;0o0oooooob,d0,0000C00000O0O0O0oooooooan
goooooboooboobooboobooboobooboobao

DO0O0O0O0O00ODegalan000O0O0D0O0DOOOODOODOOOODOODOO,
(Degalan)RLP64/120 00 O O O O (Shellso)DJ DD OO0 O0O0O000O00O

ooooooooao
ooooooooao
O O (Disperbyk)RO
(Kronos)O OO O O

gooooooooan
ugoooobodoaoan

O Oooo
O Oooo

O
O
O

a
O
g
a

OOoOO0OO0O0OO0OC(CShellsoh)DoOoOO0OoOooOoOOOO
ODODO0OO0OO0OD0O0O0O00D0OAOORoehm GmbHO O
goooobooboobooboobooan
oo boooooocoboocoooooboaoaf

(Dispermat) 0000000000000 O0O0O
000000000000 00000000000

(Degalan)RLP64/120 0 0O O O O (Shellsol)J 0D OO0OOODO0O00OO
0000000000000 0O0D0O0O0D0O0OO0O0O0OOOO0O0ONooOoO

ooooooooooooobobooooan

O
O
O
O
O
O
O 0Oooo O

OooOoo0oood
O

OooOoo0oood
OooOoo0oood
OooOoo0oood
OooOoo0oood
OoOoo0oood

OCOoOO0OO0D0OO0O0O(ispermat) D0 000O0OCDOOOO0DODODOOODOOOO
oooooooooooooooobobboboDooao

oooooooooao

OO0O0O0O0O0oO0oOoOoOgBYK Gardneri OO0 Oooooonoano
CoaterD0 D0 0O0OOpOOO0O0O0O0OODODODDp OOAO
BYK GardnerD O O DODDOODOODOODODDODOOOODOOODO

uobouobouobooboobdopb0ooboobogonb
oooooooooooooao

10

20

30

40



gooad

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

ooooooooob
o O O e e e e O s R
o O O e e e e O s A
o O O e e e e O o R
o O O e e e e O o R
T O e O e e e e A o R
o O e O e s s O

(25)

& 1
. ENBER
FEh#
(um)

8 (GRm# ML) 90
R 7 700
SR8 900
SR 850
EHEM10 850

S HEH]1 1 1000
EEM12 600
=EHEHI13 900
EHEH14 650
EHEHI15 650
EHEH16 550
Ooodoad
Oo0oo0oo0ooo0oooooooooooooao
Oo0ooooooooogoooooooao
L 0 A A A R R R R
000000000 ogoooogogogoao
go0oopoooouooouooooogooao
Oo000Oo0oo0oooooooooooooao
go0o0o0oooo0oouooogooouoogoogao

OOoOo0oo0oooao
OOoo0oo0oooao
OO0Ooo0oo0oooao
OOoo0oo0oooao
OO0Ooo0oo0oo0ooao
OO0Ooo0oo0oooao
OO0Oo0oo0oooao
OO0Oo0oo0oooao
OO0Ooo0oo0oooao
OO0Ooo0oo0oooao
OO0Oo0oo0oooao
OO0Ooo0oo0oooao

JP 2007-107002 A 2007.4.26

O0Ooo0oo0ooao
O0Ooo0oo0ooao

10

20

30

40



(26) JP 2007-107002 A 2007.4.26

gobogooaon

(72000 OoDooooooo
oooooooobooooooooooooooooooooo

(2)00Q0 OOooDoDoooo
oooooooooooooobooooooooooooooboooon

OO0OO00O@DO) 4001 DAO1 DA02 DAO3 DB0O4 DBO5 DCO3 DCO5 DDO7 DDO8 DD18

gooog oo EAO3 EAO5 EAO6 EB71 ECO02 EE27C EE57C EE72C EE75C GEO2

ooog oo GEO6 JA20

ooodd gO 43002 BDO31 BGO21 CDO0O1 CFO01 CFO11 CF211 CK021 CLO72 CLO82 CL092

ooog oo CM012 FD202 GHOO

OOO0d OO 4J043 PAO8 PA0D9 PB14 PB17 QCO2 RAO8 SA02 SA06 TA35 WAO1

oooo oo WAO6 YB24 YB33 YB38 YB42 ZB41 ZB60



27) JP 2007-107002 A 2007.4.26

gooaoodadd

L T T e T e T e T e T e T e T e T e T e T e T e O e T e T e e T e T e O e T e T e T e O e T e T e O e R e T e T e O e O e T e T e B e B e T e T e B e |

[

10

15

20

30

35

Amide-containing polymers for rheology control

The invention relates to amide-containing polymers for
the contrcl of rheolegy in ligquid polymer systems such
as, for example, solvent-borne, solvent-free and
agueous coating materials, PVC plastisols, epoxide-

based coatings and unsaturated polyester resins.

To control the rheology of liguid systems it is common
to use silicas, hydrogenated castcor oil or organically
modified bentonites, as described for example in
US 4,208,218, US 4,410,364 and US 4,412,018. Polyamide
waxes as well are widely employed. Within the field of
polyamides and polyamide esters there exist numerous
patents, such as DE 69523221, EP 0528363, EP 0239419,
UsS 5,510,452 and US 5,349,011 for example. Use is also
made, however, of combinations of modified bentonites
with polyamides, as described in EP 0509202 and
DE 69704691,

Disadvantageous features of these materials include the
fact that they are usually dry solids or pastes, which
have to be converted to a semi-finished product by
means of solvents and application of shearing forces,
and/or introduced into 1liquid coating systems, for
example, by means of specific temperature control.
Unless the necessary temperatures are observed, the
finished coating system will «contain crystallites,
which lead to defects in the cocating. The general
disadvantage of these materials is that they result in
turbidity and haze in clear, transparent coatings.
Moreover, the handling of dry products, which give rise

to dusts in processing, is undesirable.

The polyamide esters, although they are frequently
liquid, are nevertheless significantly less effective

than the inherently solid materials.
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Other solutions to rheology control have been set out
in EP 0 198 519. There an isocyanate 1s reacted with an
amine in the presence of binders to form a urea which
forms acicular crystals in a wvery finely disperse form.
These modified binders are offered as rheology-
controlling and sag-preventing binders, and are termed

sag control agents.

The disadvantage of these products 1is that they are
always attached to the binders in which they have been
produced, and, conseqguently, the subsequent universal

correction of existing systems is not a possibility.

EP 0 006 252 describes a process for preparing a
thixotropic agent that removes some of the
disadvantages referred to above, by providing urea
urethanes which are prepared in aprotic solvents in the
presence of LiCl by reaction of isocyanate adducts with
polyamines. The disadvantage of the products thus
prepared lies in the undefined structure of the urea
urethanes, which 1s caused by the preparation process.
Tn the course of the said process, diisocyanates and
menoalcohols are employed in equal molar amounts. This
produces not only NCO-functional monoadducts but &also
non-NCO-functional diadducts. Moreover, a certain
fraction of monomeric diisocyanate remains unreacted.
The proportions of the various products fluctuate,
depending on the accessibility of the NCO group and the
reaction regime employed, such as temperature and time.
All of the adducts prepared in this way, however,
include relatively large amounts of unreacted
diisocyanate, leading, on further reaction of
polyamines, to uncontrolled chain extension of the
molecule. These products then show a propensity toward
precipitation phenomena oOr premature gelling and,
accordingly, to the formation of so-called “seeds” in
the binder. US 6,420,466 gets round these disadvantages

by removing the excess 1isocyanate. The products
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described in that patent, however, have the
disadvantage that they yield stable solutions only in
solvents of high polarity, such as N-methylpyrrolidone
(NMP), for example, with the assistance of alkali metal

salts.

It is an object of the present invention, therefore, to
provide products suitable for rheology control in
liquid polymer systems, which comprise polymers having
a more defined structure and so ensuring a better
profile of action and improved reproducibility of the
rheology control, and which, in particular, avoid the
disadvantages, outlined above, of the prior-art

additives.

Surprisingly it has been found that these objects are
achieved by provision of amide-containing polymers of

the general formula (I)
A-X-CO- {CHz) ,-NR*-R®- [Y-R*~Y-R%) .-B (1)

and also their salts with carboxylic acids, phosphoric
esters and sulphonic acids,

where

A is R® or R®-Y-[R*-Y-R*-Y]p-R?-NR'- (CHz),-CO-X-R’ and

B is Y-R® or NR'-(CHz),-CO-X-R’>, and where

Rl is H, (CH),-CO-X-R® and/or CONH-R’ with R’ = R° or
~CgHs (CH3) ~NHCOO-R?,

rR?, R} R! and R’ independently of one another are a
(C1=Cgo)alkylene, ({C3-Cap)alkenylene, (Cs—Cap)cyclo-
alkylene, arylene, (Cq-Cy)aralkylene or polycxyalkylene
radical or a pclyester radical,

R® is H, a (C;-Cx)alkyl, aryl, (Cs;=Ciz)aralkyl, (Cs—Ciz)-
cycloalkyl, hydroxyalkyl or N,N’-dialkylamino radical,
a hydroxyl, (C1~=Czz)alkoxy, (Cs—Ciz) cycloalkoeoxy, or
(C;-Cyp) aralkoxypolyoxyalkylene radical, or a (Ci-Cz2)-
alkanocl-, (Cs-Cy2)cycloalkanol-, (C7-Cyz)aralkanol-

started or a (Ci-Cue)alkoxy-, (Cs—Ciz)cycloalkoxy-, oOr
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(C7~-Cqp)aralkoxypolyoxyalkylene-started polyester,

R® is a (Ci-Cslalkyl, (C3-Cozyalkenyl, hydroxyalkyl,
{C4~Ci3)cycloalkyl, aryl or (Cs-Ciz)aralkyl radical,

R® is a (C;-Ca)alkyl, aryl, (C1-Ci2)aralkyl, or (Cs—Ciz)-—
cycloalkyl radical, a (C1-Cy2)alkoxy, (Cs-Ciz)cyclo-
alkoxy, or (C,-Cip)aralkoxypolyoxyalkylene radical, a
(C1-Cas)alkanol-, (Cs—Ciz2)cycloalkanol-, or (C7-Ciz)aralk-
anol-started or a [(Ci—Cz)alkoxy-, (CeCiz)cycloalkoxy-—,
or (Cy-Ciz)aralkoxypolyoxyalkylene-started polyester,

X is identical or different radicals O, NH or NR%

R is a (C1-Cup)alkyl, aryl, (C7-Ciz)aralkyl, hydroxy-
alkyl, (Cs—Ciz)cycloalkyl radical,

Y is one or more of the following groups COO, O0CO,
NHCO, CONH, NHCOO, OOCCNH, NHCONH, and

a and b independently of one another are a number from
1 to 19.

The definitions of the radicals A, B, R', R’, R’, R, R’
RS, R’, R® R’ R’, X and Y and also of the indices a and
b correspond to the above definitions in the context of
this invention, irrespective of the compounds in which
they feature. Preferred versions of these radicals are

found in the respective subsections.

Where one or more of the radicals R?, R}, R, R® R’
and/or R® contain a polyoxyalkylene fraction, these
radicals, irrespective of the compounds in which they
feature, are constructed preferably from ethylene
oxide, propylene oxide and/or butylene oxide units, in
random or blockwise arrangement, and, where
appropriate, one or more of these units are substituted
by styrene units. Particular preference 1is given to

ethylene oxide radicals and propylene oxide radicals.

- . 7
Where one or more of the radicals R% R% Rﬂ Ri R
and/or R® comprise a polyester radical, these radicals,

irrespective of the compounds in which they feature,



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

O

10

15

20

35

(31) JP 2007-107002 A 2007.4.26

are constructed preferably on the basis of one or more
(C1-Cig) hydroxycarboxylic acids or one or more lactones,
such as PB-propiolactone, d-valerolactone, g-caprolactone
and (Ci-Cg)alkyl-substituted g-caprolactone.

The radicals R! are H, (CH;),-CO-X-R® and/or CONH-R’ with
R’ = R® or -CgHs(CH3)-NHCOO-R®, such as, for example,
CONH"‘C]_sH:ﬂ and/or CONH—CgH:; (CH3) *NHCOOCqu .

The radicals R? and R! independently of one another are
preferably a (Cp-Cig)alkylene, (Cs-Cis)aralkylene
radical, more preferably a (C;-Ciz)alkylene, (Cq-Cia)-
aralkylene radical, wvery preferably a (C;-Cs)alkylene,
(C;-Cy)aralkylene radical, such as, for example, a hexa-
methylene, octamethylene or m-xylylene radical.
Preferably the radicals R? and R® are identical.

R® is a (Co-Cyp)alkylene, (C3-Cqo)alkenylene, (C5-Cap) =
cycloalkylene, arylene or (Cs=-Cio)aralkylene radical,
preferably a (C20-Cqg)alkylene, (C30—-Cao)alkenylene,
(C30=-Cyqo) cycloalkylene, arylene or (C30-Cag)aralkylene
radical, such as, for example, the radical between the
two carboxylic acid groups of dimer acid. With

particular preference R® is a Cas radical.

R® is preferably a (Ci1-Czz)alkyl, a hydroxyl or an
alkoxypolyoxyalkylene radical.

R® is preferably a (C;-Cso)alkyl or a (C3-Czz)alkenyl
radical, more preferably a (Ci12-Csodalkyl or a {Ci2-Ca2)-
alkenyl radical and with very particular preference a
(C12=-Cag)alkyl or a (Ci2-Czo)alkenyl radical, such as, for

example, a Cj;—alkyl or a Ciy-alkenyl radical.

R’ is preferably a ({C;-Cig)alkylene or a polyoxyalkylene
radical, and
R® is a (C;-Czz)alkyl radical. X is preferably identical

or different radicals O or NH, and Y is preferably one
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or more of the groups NHCO and CONH.

The indices a and b are independently of one another a
number from 1 to 19, more preferably from 2 to 7, and

are preferably identical.

Particularly preferred embodiments of the invention
relate to compounds of the general formula (I) with A =
R® and B = NR!-(CH;),-CO-X-R®, giving the general formula
(II):

R3-X-CO- (CH, ) ;=NR'-R?- [Y-R3-Y-R*] ,.~NR!- (CH;) ,~-CO-X~R® (II);

compounds of the general formula (I) with A = R® and B =
Y—Rs, giving the general formula (III):

R3-X-CO- (CHz) 2-NR*-R?*- [Y-R®-Y-R%] ,~Y-R® (II1);

and compounds of the general formula (I) with
A = Ré-Y-[R%-Y-R3-Y],-RZ-NR!- (CH;),-CO-X-R’ and B = Y-R®,

giving the general formula (IV):

Ry [RY-R-Y] ~R-NR'= (CHy) - 00-X-R'—X~00- (CHp ) 7 NR =R~ [Y-R-Y-R*] -Y-R°
(IV)

Besides the amide-containing polymers, the present
invention alsc provides a process for preparing amide-

containing polymers of the general formula (I)

A-X-CO- (CHy) ,~NR*-R%®~[Y-R*-~Y-R?) ,-B (1)

and also their salts with carboxylic acids, phosphoric
esters and sulphonic acids,

where

A is R® or R°-Y-[R*-Y-R%-Y]p-R?-NR'- (CH;),-CO-X-R’ and

B is Y-R® or NR'-(CH;),-CO-X-R®, and where

R! is H, (CH,),-CO-X-R® and/or CONH-R’ with R’ = R°® or
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~CgHs (CH3) ~NHCOO-R?,

R?, R?®, R*' and R’ independently of one ancther are a
(C1~Cso) alkylene, (C3-Cygp)alkenylene, (Cs=Cyqg)cyclo-
alkylene, arylene, (Cq7-Cg)aralkylene or polyoxyalkylene
radical or a polyester radical,

R® is H, a (C1-Czz)alkyl, aryl, (Cs-Ciz)aralkyl, (Cs-Ciz)-
cycloalkyl, hydroxyalkyl or N,N’-dialkylamino radical,

a hydroxyl, (C1—-Cs2)alkoxy, (Cs=Ciz) cycloalkoxy, or
(C7=C1z) aralkoxypolyoxyalkylene radical, or a (Ci-Cz)-
alkanol-, (Cs—Ciz2) cycloalkanol-, (Cs-Cyz)aralkanol-
started or a (Ci1-Czrjalkoxy-, (Cs=Ciz)cycloalkoxy-, or

(C7-Cy2) aralkoxy-polyoxyalkylene-started polyester,
R® is a (C1-Cso)alkyl, (C3-Czz)alkenyl, hydroxyalkyl,
(C4—Ci3)cycloalkyl, aryl or (Cs-Ciz)aralkyl radical,
R® is a (C;-Cs)alkyl, aryl, (C;—-Ciz)aralkyl, or (Cs—Ciz2)-
cycloalkyl radical, a (C1-Caz)alkoxy, {Cs5-Cy2) cyclo-
alkoxy, or (Cq-Cip)aralkoxy-polyoxyalkylene radical, a

(C1—Czz)alkanol-, (Cs~Ci2) cycloalkanol-, or (C7=Ci2) —
aralkanol-started or a (Ci-Cy)alkoxy—, (Cg~Cy2)cyclo-
alkoxy-, or (C4-Cyp) aralkoxypolyoxyalkylene-started
polyester,

X is identical or different radicals O, NH or NR’,
R® is a (C3~Cp)alkyl, aryl, (Cy-Cip)aralkyl, hydroxy-
alkyl, (Cs—Ciz)cycloalkyl radical,
Y is one or more of the following groups COCO, OCO,
NHCO, CONH, NHCOO, OOCNH, NHCONH, and
a and b independently of one another are a number from
1 to 19,
wherein
(A) one or more compounds of the general formulae (V)
and (VIII)
HoN-R%- [Y-R*-Y-R*] -NH, (V)
HpN-R2- [Y-R3-Y-R*],-YR® (VIII)
are reacted with one or more compounds of the
general formulae (VI) and (IX)
R®-X-CO-CH=CH; (VI)
H,C=HC-CO-X-R’-X-CO-CH=CH, (IX)

to form compounds with R' = hydrogen,
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using 0.8 to 1.2 mol of CH=CH; groups in the
compounds of the formulae (VI) and (IX) per mole
of NH; groups in the compounds of the general
formulae (V) and (VIII), and
if R* in whole or in part is (CH),-CO-X-R® and/or
CONH-R’, the compounds from step (A) are reacted
with
one or more compounds c¢f the general formulae (VI)
and (VII)
R®-X-CO-CH=CH, (VI)

R ~-NCO (VII)
using up to 1.2 mol of compounds of the general
formula (VI) and/or (VII) per mole of NR! groups in
the compounds from step (A),
and
where the compounds of the general formula (I) are
salts of carboxylic acids, phosphoric esters and
sulphonic acids, a reaction of the compounds from
step (A} or (B) with carboxylic acids, phosphoric

esters and sulphonic acids takes place.

In one preferred embocdiment

(A)

one or more compounds of the general formula (V)
HoN-RZ-[Y-R3*-Y-R*],-NH, (V)

are reacted with one or more compounds of the
general formula (VI)

R°-X-CO-CH=CH, (VI)
to form compounds with R' = hydrogen,
using 0.8 to 1.2 mol of CH=CH; groups in the
compounds of the formula (VI) per mole of NH:
groups in the compounds of the general formula
(v), and
if R' in whole or in part is (CHz),-CO-X-R°® and/or
CONH-R’, the compounds from step (A) are reacted
with
one or more compounds of the general formulae (VI)
and (VITI)

R®-X-CO-CH=CH, (VI)
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R’ -NCO (VII)
using up to 1.2 mol of compounds of the general
formula (VI) and/or (VII) per mole of NR' groups in
the compounds from step (A),
and
where the compounds of the general formula (I) are
salts of carboxylic acids, phosphoric esters and
sulphonic acids, a reaction of the compounds from
step (A) or (B) with carboxylic acids, phosphoric

esters and sulphonic acids takes place.

In another preferred embodiment

(A)

one or more compounds of the general formula
(VIII)
H,N-R?- [Y~R3*~Y-R*],-YR® (VIII)
are reacted with one or more compounds of the
general formula (VI)
R°-X-CO-CH=CH, (VI)
to form compounds with R' = hydrogen,
using 0.8 to 1.2 mol of CH=CH; groups in the
compounds of the formula (VI) per mole of NH;
groups in the compounds of the general formula
(VIII), and
if R! in whole or in part is (CH,),-CO-X-R®> and/or
CONH-R’, the compounds from step (A) are reacted
with
one or more compounds of the general formulae (VI)
and (VII)
R5-X~-CO-CH=CH, (VI)
R/ =-NCO (VII)
using up to 1.2 mol of compounds of the general
formula (VI) and/or (VII) per mole of NR! groups in
the compounds from step (A),
and
where the compounds of the general formula (I) are
salts of carboxylic acids, phosphoric esters and
sulphonic acids, a reaction of the compounds from

step (A) or (B) with carboxylic acids, phosphoric
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esters and sulphonic acids takes place.

In
(AY one or more compounds of the general formula

(VIII)

further preferred embodiment

[N

H,N-R*- [Y-R3-Y-R*],-YR® (VIII)
are reacted with one or more cempounds of the
general formula (IX)
H,C=HC-CO-X-R’-X-CO-CH=CH; (IX)

to form compounds with R' = hydrogen,
using 0.8 to 1.2 mol of CH=CH: groups in the
compounds of the formula (IX) per mole of NH;
groups in the compounds of the general formula
(VIII), and

(B) if R! in whole or in part is (CH,) ,-CO-X-R® and/or
CONH-R’, the compounds from step (A) are reacted

with
one or more compounds of the general formulae (VI)
and (VII)

R°-X-CO-CH=CH, (VI)
R’ -NCO (VIT)
using up to 1.2 mol of compounds of the general
formula (VI) and/or (VII) per mole of NR' groups in
the compounds from step (&),
and
(C) where the compounds of the general formula (I) are
salts of carboxylic acids, phosphoric esters and
sulphonic acids, a reaction of the compounds from
step (A) or (B) with carboxylic acids, phosphoric

esters and sulphonic acids takes place.

In the aforementioned preferred embodiments of the
process of the invention, the amount of the compounds
of the general formula (VI) that is specified in step
(B) can be used in step (A}, instead of step (B), in
addition to the amount of the compounds of the general
formula (VI) that is specified in step (A).
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The reaction in step (A) is carried out preferably at a
temperature of 60 to 100°C, more preferably at a

temperature of 70 to 90°C.

The reaction in step (B), in the case of reaction with
compounds of the general formula (VITI), is carried out
preferably at a temperature of 50 to 100°C, more
preferably 60 to 80°C, and, in the case of reaction
with a compound of the general formula (VI), 1is carried
out at a temperature of preferably 60 to 100°C, more
preferably 70 to 90°C.

In the text below, the process of the invention is

elucidated using specific examples.

Compounds of the formula (II) with R' = -H, -(CHz).-CO-
X-RS, -CONH-R’ with R’ = R® or -CeH3(CHj3)-NHCOO-R® can be
prepared, for example, by reacting one or more

compounds of the general formula (V):
H,N-RZ- [Y-R®-Y-R*] ,-NH, (V)

where R?, R’ and R! independently of one another are a
(C2—Cyo)alkylene, (C3-C40)alkenylene, (Cs5—Cag) cyclo-
alkylene, arylene, (C;-Cqo)aralkylene or polyoxyalkylene
radical,

Y is one or more of the following groups COO, OCO,
NHCO, CONH, NHCOO, OOCNH, NHCONH, and

a is a number from 1 to 19,

with one or more compounds of the general formula (VI)
R°~X-CO-CH=CH, (VI)

where R® is H, a (C;-Cz)alkyl, arvil, (Cy-Ciz)aralkyl,
(Cs—Cy2)cycloalkyl, hydroxyalkyl, or N,N’ -dialkylamino
radical, a hydroxyl, (Ci-Cg2)alkoxy, (C5-Cy2) cycloalkoxy,
or (C;-Ciz)aralkoxypolyoxyalkylene radical, the oXy-
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alkylene radical being ethylene oxide, propylene oxide
or butylene oxide, including mixtures thereof, and it
being possible for parts of the oxyalkylene radical to
be substituted by styrene oxide, or 1is a (Cy=Ca2) -
alkanol-, (Cs—Ciz)cycloalkanol-, (C-Ci2)aralkanol-
started or a (Ci-Ci)alkoxy-, (Cs=Ciz)cycloalkoxy-, OI
(C;-Cy,)aralkoxypolyoxyalkylene-started polyester based,
for example, on (C1-Cig) hydroxycarboxylic acids or on
lactones such as P-propiolactone, &-valerolactone,
g-caprolactone or {Ci-Cg¢)alkyl-substituted -
caprolactone, including mixtures thereof, for example,

X is O, NH or NR’, and

R® is (C1-Cs2)alkyl, aryl, (Cy;-Ciz)aralkyl, hydroxyalkyl,
(Cs—Ciz2) cycloalkyl radical

and subsequently reacting the product, where
appropriate, with compounds of the general formula
(VII):

R’ -NCO (VII)

where R’ is R® or -CgHs(CHs)-NHCOO-R® and

R® is a (C1-Csalalkyl, aryl, (Cy-Ciz)aralkyl, or | 5s—Ci2) —
cycloalkyl radical, a (C1—Ca2)alkoxy, (C5-Ciz)cyclo-
alkoxy, or (C;-Ciz)aralkoxypolyoxyalkylene radical, the
oxyalkylene radical being ethylene oxide, propylene
oxide or butylene oxide, including mixtures thereof,
and parts of the oxyalkylene radical being substituted,
where appropriate, by styrene oxide, 1is a (C1=Cz2)-
alkanol-, (Cs=Ci12)cycloalkanol-, or (C7-Ciz2)aralkanol-
started or a (Ci;-Cs)alkoxy-, (Ce—Ciz)cycloalkoxy-, Or
(C,-Cyp)aralkoxypolyoxyalkylene-started polyester based,
for example, on (Ci-Cig)hydroxycarboxylic acids or on
lactones such as P-propioclactone, d-valerolactone, &€-
caprolactone or (C;—-Cg)alkyl-substituted g-caprolactone;

including mixtures thereof, for example.

The intermediates (V) of the invention are obtainable,
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for example, by reacting polycarboxylic acids,
preferably dicarboxylic acids, and/or dicarboxylic
anhydrides, with diamines, the ratio of diamine to
polycarboxylic acid being 2:1 to 20:19, more preferably
3:2 to 8:7.

The diamines are preferably aliphatic and araliphatic

primary diamines, such as ethylenediamine,
neopentanediamine, 1,2- and 1, 3-propanediamine,
1, 4-butanediamine, 1, 5-pentanediamine, 1, 6-hexa-
methylenediamine (also as a solution in water), 1,8-
octamethylenediamine, 1,12-dodecamethylenediamine,
cyclohexyldiamine, 4,4’ -diaminodicyclohexylmethane,

3,3’ -dimethyl-4, 4’ -diamincdicyclohexylmethane, isophor-
onediamine, 4,7~dioxadecane-1,10-diamine, 4,11-dioxa-
tetradecane-1,l4-diamine, 4,7,10-trioxadecane~-1,13-
diamine, polyoxyalkylenediamines which contain ethylene
oxide and/or propylene oxide groups, arranged randomly
or blockwise, possess a number-average molecular welght
of 148 to 4000 g/mol and are obtainable for example as
Jeffamine® D and Jeffamine® ED from Huntsman,
polytetrahydrofurandiamines, and also para- and meta-
xylylenediamine. Preference 1s given to using 1,6-
hexamethylenediamine, 1,8-octamethylenediamine and
meta-xylylenediamine. It is likewise possible to use
amines of the type H,N-R-NR-R-NHz, R independently being
(C;-Cig)alkyl or (C;-Cy)alkoxy. One example of such is
N,N'—bis(3-aminopropyl)methylamine. Alternatively it 1s
possible to use dihydrazides such as, for example,
oxalic dihydrazide, succinic dihydrazide or adipic
dihydrazide. The use of mixtures of the diamines,
including mixtures with the dihydrazides as well, is
likewise possible. The diamines can also be used as
carbonate compounds, which in the condensation reaction
react with the polycarboxylic aclds with elimination of
water and of CO; tc form the amide moieties preferred in

accordance with the invention.
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The polycarboxylic acids are preferably aliphatic,
cycloaliphatic or aromatic, linear or branched,
saturated or unsaturated dicarboxylic acids having at
least 2, more preferably 3 to 40, C atoms. Examples of
such polycarboxylic acids are adipic acid, oxalic acid,
malonic acid, succinic acid, glutaric acid, pimelic
acid, suberic acid, sebacic acid, azelaic acid,
undecanedioic acid, 1,11~undecanedicarboxylic acid,
dodecanedioic acid, hexadecanedioic acid, docosanedioic
acid, maleic acid, fumaric acid, terephthalic acid or
isophthalic acid, wused alone or in mixtures. Acid
anhydrides such as maleic anhydride, glutaric
anhydride, phthalic anhydride and succinic anhydride,
which where appropriate are modified with alkyl or
alkylene groups, such as dodecenylsuccinic anhydride,
for example, are likewise included in the invention.
Polymeric polycarboxylic acids such as the dicarboxylic
acid of polybutadiene, for example, can also be used,
as can hydroxy-functional polycarboxylic acids such as
tartaric acid, citric acid and hydroxyphthalic acid,
for example. Oxydicarboxylic acids such as 3,6,9-tri-
oxyundecanedioic acid and polyglycoldioic acid are
likewise included. Dimerized fatty acids, known to the
skilled person as dimer acids, having a carbon length
of 36 C atoms, are especially preferred. These dimer
acids may contain not only a low monomer content
(typically < 8 per cent by weight) but also a fraction
of not more than 25 per cent by weight of trimer acid.

The polycarboxylic acids can be replaced partly by
diisocyanates and the diamines partly by diols, in
which case there may be ester, urethane and/or urea
groups alongside the preferred amide moieties in the

compounds of the general formula (V).

The diols, alone or 1in mixtures, are preferably
polyoxyalkylene diols, polyoxyalkenyl diols, which
where appropriate are medified with (C1-Cs4)alkyl and/or
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alkoxy groups, polyester diols, mixed polyesterpolyoxy-
alkylene diols, polylactone diols, mixed
polyoxyalkylenepclylactone diocls, polycarbonate diols,
polyolefin diols, poelyacrylate diols, alkoxylated
bisphenol A diols, diols of the o, O
dihydroxyalkylenesiloxane type, and alkoxylated
compounds thereof having an average molecular weight Ma
of 250 to 5000 g/mol.

As diilsocyanates it is possible with preference to use
aliphatic, cycleoaliphatic and arcmatic diisccyanates or
mixtures therecof. Examples of such diisocyanates are
tetramethylene 1,4-diisocyanate, hexamethylene 1,6-di-
isocyanate, 2,2,4-trimethylhexamethylene 1,6-diiso-
cyanate, decamethylene 1,l0-diisocyanate, cyclohexylene
1,4-diisocyanate, phenylene p-dilsocyanate, phenylene
m-diisocyanate, tolylene 2,6-diisocyanate, tolylene
2,4-diisocyanate and mixtures thereof, xylylene p- and
m-diisocyanate, naphthylene 1,5-diisocyanate,
isophorone diisocyanate, 4,4" -diisocyanatodicyclo-
hexylmethane, 3,3"-dimethyl-4, 4’ -bisphenylene diiso-
cyanate, 3,3’-dimethyldiisocyanatodiphenylmethane, the
isomer mixtures of 2,4'- and 4,4’-diisocyanatodiphenyl-

methane, and Cs3g dimer diisocyanate.

Compounds of the general formula (V) are prepared under
conditions of the kind known to the skilled person. The
reaction temperature for the condensation reaction of
the dicarboxylic acids with diamines or diols is
preferably 100 to 250°C, more preferably 140 to 200°C.
The ratio of diamine and polycarboxylic acid is chosen
such that for n equivalents of polycarboxylic acid (n +
1) equivalents of diamine are used, so that the
condensation product has an amine number of preferably
5 to 180 and more preferably of 15 te 100, based on

100% active substance.

Compounds of the general formula (VI) that are used are
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preferably, if X is O, acrylic acid and also its salts,
such as sodium acrylate, potassium acrylate or ammonium
acrylate, for example, and acrylic acid alkyl esters of
linear, branched or cycloaliphatic alcohols having 1 to
22 C atoms, such as, for example, methyl acrylate,
ethyl acrylate, n-propyl acrylate, isopropyl acrylate,
n-butyl acrylate, isobutyl acrylate, tert-butyl
acrylate, pentyl acrylate, hexyl acrylate, 2-ethylhexyl
acrylate, n-octyl acrylate, isooctyl acrylate, 3,5,5-
trimethylhexyl acrylate, octyldecyl acrylate, isodecyl
acrylate, lauryl acrylate, tridecyl acrylate, Cle/C18
alkyl acrylate, stearyl acrylate, behenyl acrylate,
cyclohexyl acrylate, tetrahydrofurfuryl acrylate, 2-
norbornyl acrylate, isobornyl acrylate,
dicyclopentadienyl acrylate, dihydrodicyclopentadienyl
acrylate and benzyl acrylate. Likewise included are
acrylic acid aryl esters such as, for example, phenyl
acrylate or 2-phenoxyethyl acrylate. The use of acryilic
acid hydroxyalkyl esters of linear, branched or
cycloaliphatic diols having 2 to 36 C atoms, such as 2-
hydroxyethyl acrylate, 3-hydroxypropyl acrylate or 4-
hydroxybutyl acrylate, for example, is likewise
possible, as is the wuse of caprolactone- and/or
valerolactone-modified hydroxyalkyl acrylates having an
average molecular weight M, of 220 to 1200, the hydroxy
acrylates being derived preferably from linear,

branched or cycloaliphatic diols having 2 toc 8 C atoms.

Polyoxyalkylene acrylates, such as polyoxyethyleéene
acrylates, polyoxypropylene acrylates or
polyoxybutylene acrylates, mixed polyoxyethylene-

polyoxypropylene acrylates or mixtures of polyoxy-
ethylene acrylates and polyoxypropylene acrylates with
higher-homologous oxyalkylene acrylates or with styrene
oxide, having 5 to 100 C atoms, find use not only as
OH-functicnal compounds but also as compounds capped by
alkyl, allyl or aralkyl with 1 to 22 C atoms, such as,
for example, methoxy—-, ethoxy-, lauroxy- o©or stearoxy-

polyoxyethylene acrylate, oCtoxy-—, stearoxy- or allyl-
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oxypolyoxyethylene-polyoxypropylene acrylate or nonyl-
phenoxypolyoxyalkylene acrylate. Aminocalkyl acrylates
such as N,N-dimethylaminoethyl acrylate or N,N’-
dimethylaminopropyl acrylate, for example, may likewise

be used.

Where X in the compounds of the general formula (VI) is
NH, it 1is possible, as well as acrylamide, to use
substituted acrylamides as well, such as tert-butyl
acrylamide, isopropylacrylamide, N-methylolacrylamide,
N-butoxymethylacrylamide, N-iscobutoxymethylacrylamide,
N, N’ ~dimethylaminopropylacrylamide, phenylacrylamide
and 2-acrylamido-2-methyl-l-propanesulphonic acid
(AMPS), and its salts. If X is NR, then, for example,
N,N’-dimethylacrylamide is employed. Mixtures of the
individual acrylic esters with one another and together
with the acrylamides are likewise in accordance with

the invention.

Suitable compounds of the general formula (VII) include
preferably the following monoisocyanates: methyl
isocyanate, ethyl isocyanate, propyl isocyanate,
n-butyl isocyanate, tert-butyl isocyanate, iscbutyl
isocyanate, pentyl isocyanate, neopentyl 1socyanate,
2-ethylhexyl isocyanate, octyl isocyanate, cyclohexyl
isocyanate, phenyl isocyanate, tolyl isocyanate,
1-naphthyl isocyanate, 2-naphthyl isocyanate, stearyl
isocyanate and also the isocyanate-containing
monoadducts known from US 6,420,466 of the general
formula OCN-CeHs;(CHs)-NHCOO-R®, where R®? is preferably a

(C1-Cz2)alkyl, arvyl, (C7-Ciz)aralkyl, or
(Cs—Cip)cycloalkyl radical, a (C1-Co2)alkoxy,
(Cs~Ciz2) cycloalkoxy or (C7=Ciz)aralkoxypolyoxyalkylene

radical, the oxyalkylene radical being ethylene oxide,
propylene oxide or butylene oxide, including mixtures
thereof, and it being possible for parts of the
oxyalkylene radical to be substituted by styrene oxide,
or 1is a (C;-Czz)alkanol-, (C5-Ci2)cycloalkanol-, (Cq—
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Cy2)aralkanol-started or a (C1-Cozalkoxy—, (Cs—
Ci2)cycloalkoxy—, or (C7-Cip)aralkoxypolyoxyalkylene-
started polyester based, for example, on (C1-
Cig)hydroxycarboxylic acids or on lactones such as, for
example, B-propiolactone, d-valerolactone, g-Ccapro-
lactone or (C1-C¢)alkyl-substituted g-caprolactone,
including mixtures thereof. The individual

monoisocyanates can also be used in mixtures.

The addition reaction between the compounds of the
general formula (V) and (VI) is carried out preferably
at a reaction temperature of 60 to 100°C, more
preferably of 70 to 90°C. The ratio Dbetween (V) and
(VI) is chosen such that per mole of compound (V}, if rR?
in compound ({IT) is H, use 1is made of preferably 1.8
mol to 2.2 mol, more preferably 1.9 mol to 2.1 mol and
very preferably 2 mol of the compound of the general
formula (VI) and, where R' in compound (II) is -(CHz)2—
CO—X—RS, use is made of preferably 3.8 mol to 4.2 mol,
more preferably 3.9 mol to 4.1 mol and very preferably
4 mol of compound (VI). Where R} in compound (II) = -
(CHp) ,-CO-X-R®, the acrylic esters and acrylamides can
be added individually or in mixtures simultaneocusly oOr
successively to compound (V). The reaction can be
carried out in the presence or absence of solvents.
Suitable solvents are all aliphatic, aromatic, protic
and aprotic solvents, such as methoxypropyl acetate,
cyclohexane, toluene, xylene, higher-boiling alkyl-
benzernes or isoparaffins, N-methylpyrrolidone or
N-ethylpyrrolidone, and also alcohols such as ethanol,
propanol, iscbutanol or glycols such as butyl glycol,
for example. Mixtures of solvents can also be used.

Where R' in the compound of the general formula (IIL) is
CONH-R’, with R’ being R® or CeHs (CH3) -NHCOO-R?,
preferably 1.8 mol to 2.2 mol, more preferably 1.9 mol
to 2.1 mol, very preferably 2 mol of the compound of

the general formula (VIT) is added to 1 mol of the
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adduct of compound (V) and (VI), at a reaction
temperature of 50 to 100°C, more preferably of 60 to
80°C. The monoisccyanates may be the same or different.
This reaction can be carried out with or without
catalyst. Suitable catalysts include not only organotin
compounds such as dibutyltin dilaurate (DBTL), for
example, but also tertiary amines such as diazabicyclo-
[2.2.2]octane (DABCO), for example. The reaction can be
carried out with or without solvent. Suitable solvents
are all aliphatic, aromatic, and aprotic solvents, such
as methoxypropyl acetate, cyclohexane, toluene, xzylene,
higher-boiling alkylbenzenes or isoparaffins, N-methyl-
pyrrolidone or N-ethylpyrrolidone, for example.

Mixtures of solvents can also be used.
Compounds of the general formula (III)
R5-X-CO- (CH,) ,-NR'-R?*- [Y-R?*~Y-R"] .-Y-R® (III)

in which R' is H, (CHs),-CO-X-R®> or CONH-R’ and R’ is R®
or CeHs (CHj) -NHCOO-R®

can be prepared, for example, by reacting one or more
compounds of the general formula (VIII):

HoN-R%- [Y-R*-~Y-R*].~Y-R® (VIII)

where Rz, rR® and R? independently of one another are a
(Cs—Cyq)alkylene, (C3-C4o)alkenylene, {Cs—Cap)CcycCclo-
alkylene, arylene, (Cy-Cyp)aralkylene or polyoxyalkylene
radical, the oxvalkylene radical being ethylene oxide,
propylene oxide or butylene oxide, including mixtures
thereof, and it being possible for parts of the
oxyalkylene radical to be substituted by styrene oxide,
or are a polyester radical based on, for example,
(C;~Cig)hydroxycarboxylic acids or lactones such as
B-propiolactone, d-valerolactone, g-caprolactone or

(C:—Cs)alkyl-substituted g-caprolactone, including
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mixtures therecf, for example,

Y is one or more of the following groups €00, OCO,
NHCO, CONH, NHCOO, OOCNH, NHCONH, and

a is a number from 1 to 19, and

R® is a {C1=Cs0)alkyl, (C3-Csz2)alkenyl, hydroxyalkyl,
(C4~Ci3)cycloalkyl, aryl or (C;-Ciz)aralkyl radical,

with one or more compounds of the general formula (VI):
R>-X-CO-CH=CH, (VI)

where R® is H, a (C1~-Cs)alkyl, aryl, (C;-Ciz)aralkyl,
(Cs—Ciz)cycloalkyl, hydroxyalkyl, or N,N’-dialkylamino
radical, a hydroxyl, (Ci-Cz2)alkoxy, (Cs—Ciz)cycloalkoxy,
or (C4-Cyz)aralkoxypolyoxyalkylene radical, the oxy-
alkylene radical being ethylene oxide, propylene oxide
or butylene oxide, including mixtures thereof, and it
being possible for parts of the oxyalkylene radical to
pe substituted by styrene oxide, or is a (Ci-Cz)-
alkanol-, (C5-Ci2) cycloalkanol-, (C7-Ciz)aralkanol-
started or a (C;-Cp)alkoxy-, (Cs-Ciz)cycloalkoxy-, or
(C7-Cyo) aralkoxypolyoxyalkylene-started polyester based,
for example, on (C;~Cig)hydroxycarboxylic acids or on
lactones such as f-propiolactone, d-valerolactone,
ge-caprolactone or (C1-Cg)alkyl-substituted g-capro-
lactone, including mixtures thereof, for example,

X is O, NH or NR?, and

R® is (C1-Ca)alkyl, aryl, (C;-Ciz2)aralkyl, hydroxyalkyl,
(Cs—Ci2)cycloalkyl radical

and subsequently reacting the product, where
appropriate, with compounds of the general formula
(VII):

R’ -NCO (VII)

where R’ is R® or -CeHs(CHs)-NHCOO-R® and
R® is a (C1~Caz)alkyl, aryl, (Cy-Ciz)aralkyl, or (Cs—Ci2) —
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cycloalkyl radical, a (C1-Csz)alkoxy, (Cs—Ci2) -
cycloalkoxry, or (C4-Cip)aralkoxypolyorxyalkylene radical,
the oxyalkylene radical being ethylene oxide, propylene
oxide or butylene oxide, including mixtures thereof,
and parts of the oxyalkylene radical being substituted,
where appropriate, by styrene oxide, is a
(Ci~Cz22)alkanol-, (Cs-Cy2) cycloalkanocl-, or (C7=Ci2) —
aralkanol-started or a (Ci—Css)alkoxy—, (CeCiz)cycloalk-
OXY—, or a (C7-C12) aralkoxypolyoxyalkylene-started
polyester Dbased, for example, on (Cy—Cig) hydroxy-
carboxylic acids or on lactones such as B-propio-
lactone, &-valerolactcone, g-caprolactone or (C1-Cg) -
alkyl-substituted e-caprolactone, 1including mixtures

thereof, for example.

The intermediates of the invention of the general
formula (VIII) are prepared under conditions of the
kind known to the skilled person and are cbtainable,
for example, by reacting a mixture of monocarboxylic
and polycarboxylic acids, preferably dicarboxylic
acids, and/or dicarboxylic anhydrides, with diamines,
preferably at temperatures of 100 to 250°C, more
preferably 140 to 200°C, with elimination of water.
Compounds of the general formula (VIII) can be prepared
preferentially by first reacting the dicarboxylic acid
and/or the dicarboxylic anhydride with the diamine at
temperatures of 100 to 250°C, more preferably 140 to
200°C, with elimination of water, to form the
condensation product of the general formula (V), having
an amine number of preferably 5 to 180 and more
preferably of 15 tc 100, based on 100% active
substance, and then, at temperatures of 100 to 250°C,
more preferably 140 to 200°C, reacting compound (V)
with the monocarboxylic acid, with elimination of
water, to give compound (VIII), this condensation
product having an amine number of preferably 3 to 80
and more preferably of 8 to 50, based on 100% active

substance. The ratio of diamine to polycarboxylic acid
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to monocarboxylic acid is 3:2:1 to 20:19:1, more
preferably 3:2:1 to 8:7:1.

The monocarboxylic and/or polycarboxylic acids can be
replaced in part by monoisocyanates and diisocyanates,
and the diamines can be replaced in part by diecls, in
which case there are ester, urethane and/or urea groups
alongside the preferred amide moieties in the compounds

of the general formula (VIII).

The monocarboxylic acids are saturated, mono- to poly-
unsaturated, linear and branched aliphatic carboxylic
acids such as, for example, acetic acld, propionic
acid, butyric acid, isobutyric acid, valeric acid,
isovaleric acid, caproic acid, oenanthic acid, caprylic
acid, pelargonic acid, capric acid, undecanoic acid,
lauric acid, tridecanoic acid, myristic acid,
pentadecanoic acid, palmitic acid, margaric acid,
stearic acid, nonadecanoic acid, arachidic acid,
behenic acid, lignoceric acid, cerotinic acid, mellssic
acid, lauroleic acid, myristoleic acid, palmitoleic
acid, petroselinic acid, oleic acid, elaidic acid,
vaccenic acid, erucic acid, linoleic acid, linolenic
acid, arachidonic acid, clupanodonic acid, ricinenic
acid, oa-eleostearic acid, oa-parinaric acid, coconut oil
fatty acid, palm-kernel oil fatty acid, coconut/palm-
kernel oil fatty acid, palm oil fatty acid, cotton oil
fatty acid, peanut oil fatty acid, soya oil fatty acid,
sunflower oil fatty acid, rapeseed oil fatty acid and
tallow fatty acid. Also used are ketocarboxylic acids
such as 1licanic acid, for example, and aromatic
monocarboxylic acids such as benzoic acid, for example.
Representatives of the hydroxycarboxylic acids that may

be mentioned include, for example, glycolic acid,

5-hydroxyvaleric acid, 6-hydroxycaprolc acid,
ricinoleic fatty acid, 12-hydroxystearic acid,
12-hydroxydodecancic acid, 5-hydroxydodecanoic acid,

5-hydroxydecanoic acid or  4-hydroxydecanoic acid.
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Mixtures of the monocarboxylic acids can also be used.

The addition reaction between the compcunds of the
general formulae (VIII) and (VI) is carried out
preferably at a reaction temperature of 60 to 100°C,
more preferably of 70 to 90°C. The ratio between the
compounds of the general formulae (VIII) and (VI) 1is
preferably selected such that for each mole of compound
of the general formula (VIII), if R' in the compound is
H, use is made of 0.8 mol to 1.2 mol, more preferably
0.9 mol to 1.1 mol and very preferably 1 mel of
compound of the general formula (VI) and, where R' in
the compound of the general formula (III) is (CHz),-CO-
X-R®, use is made of preferably 1.8 mol to 2.2 mol, more
preferably 1.9 mol to 2.1 mol and very preferably 2 mol
of compound (VI). Where R! in compound (III) is (CHz)2-
cO-X-R%, the acrylic esters and acrylamides can be added
individually or in mixtures simultaneously or
successively to the compound of the general formula
(VIII). The reaction can be carried out with or without
solvent. Suitable solvents are all aliphatic, aromatic,
protic and aprotic solvents, such as methoxypropyl
acetate, cyclohexane, toluene, =xylene, higher-boiling
alkylbenzenes or isoparatffins, for example. N-
Methylpyrrolidone or N-ethylpyrrolidone, but also
alcohols such as ethanol, propanol, isobutanol or
glycols such as butyl glycel, for example, are likewise

suitable. Mixtures of solvents can also be used.

where R' in the compounds of the formula (I1I) 1s CONH-
R, with R’ = R® or Céh(CH3)—NHCOO-R8, preferably
0.8 mol to 1.2 mol, more preferably 0.9 mol to 1.1 mol
and very preferably 1 mol of the compound of the
general formula (VIT) is added per mele of the adduct
of the compounds of the general formulae (VITII) and
(VI), preferably at a reaction temperature of
preferably 50 to 100°C, more preferably 60 to 8C°C. The
moncisocyanates may be the same oOr different. The
reaction can be carried out with or without catalyst.
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Suitable catalysts include not only organotin compounds
such as DBTL, for example, but also tertiary amines
such as DABCO, for example. This reaction can be
carried out with or without solvent. Suitable solvents
are all aliphatic, aromatic and aprotic solvents such
as, for example, methoxypropyl acetate, cyclohexane,
tolueneg, xylene, higher-boiling alkylbenzenes or
isoparaffins, N-methylpyrrolidone or N-ethyl-

pyrrolidone. Mixtures of solvents can also be used.
Compounds of the general formula (IV)

R~ [RAY-R*-Y] - R-NR- (CHp) ;~C0-X-R'-X~00~ (CHy) 7 NR—F- [Y-R~-Y-R'] .~ Y-R°
(IV)

with R} = -H, -(CH,),-CO-X-R® , -CONH-R’ with R’ = R’ or
—C¢Hs (CH3) -NHCOO-R®

can be prepared, for example, by reacting one or more

compounds of the general formula (VIII):
H,N-R?- [Y-R®*-Y-R*] ,~Y-R® (VIII)

where R?, R® and R independently of one another are a
(C2—Cyq0)alkylene, (C3-Cyo)alkenylene, (Cs—-Cap)cycloalky-
lene, arylene, (C7-Cao)aralkylene or polyoxyalkylene
radical, the oxyalkylene radical being ethylene oxide,
propylene oxide or butylene oxide, including mixtures
thereof, and it being possible for parts of the
oxyalkylene radical to be substituted by styrene oxide,

or are a polyester radical based on, for example,

(C1-Ci1g) hydroxycarboxylic cids or 1lactones such as
f propiolactone, d-valerolactone, g-caprolactone or
(C1—C¢)alkyl-substituted g-caprolactone, including

mixtures thereof, for example,
Y is one or more of the following groups C0O, O0OCO,
NHCO, CONH, NHCOO, OOCNH, NHCONH, and

a is a number from 1 to 19, and
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R is a (C;-Cso)alkyl, (Cs-Czz)alkenyl, hydroxyalkyl,
{Cs=Cizlcycloalkyl, aryl or (Cy=Ci2)aralkyl radical,

with one or more compounds of the general formula (IX):
H2C=HC-CO-X-R’'-X~CO-CH=CH, (IX)

where R’ is a (C,-Cp)alkylene, (C3-Cig)alkenylene,
{Cs—Ciz)cycloalkylene, arylene, (Cs-Cis)aralkylene or
polyoxyalkylene radical, the oxyalkylene radical being
ethylene oxide, propylene oxide or butylene oxide,
including mixtures thereof, and it being possible for
parts of the oxyalkylene radical toc be substituted by
styrene oxide, or 1is a polyester radical based, for
example, on (C1=Cig)hydroxycarboxylic acids or on
lactones such as B-propiolactone, d-valerolactone,
ge-caprolactone or (Ci-Cs)alkyl-substituted g€-capro-
lactone, including mixtures thereof, for example,

X is O, NH or NR®’, and

R® is (C1-Cz2)alkyl, aryl, (Cy;-Cjz)aralkyl, hydroxyalkyl,
{Cs-Ciz2)cycloalkyl radical

and Subsequently reacting the product, where
appropriate

(&) with one or more compounds of the general formula
(VI):

R°-X-CO-CH=CH, (VI)

where R° is H, a (C;-Cp)alkyl, aryl, (C7-Cip)aralkyl,
(Cs-Cyz2)cycloalkyl, hydroxyalkyl, or N,N’-dialkylamino
radical, a hydroxyl, (Ci-Cazlalkoxy, (Cs~Ciz)cycloalkoxy,
or (Cy-Ciz)aralkoxypolyoxyalkylene radical, the oxy-
alkylene radical being ethylene oxide, propylene oxide
or butylene oxide, including mixtures thereof, and it
being possible for parts of the oxyalkylene radical to

be substituted by styrene oxide, or 1is a (C1-Cass)-
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alkanol-, (Cs—Ciz)cycleoalkancl-, (C7-Ciz)aralkanol-
started or a (Ci=Cz)alkoxy-, (Cs=Ciz)cycloalkoxy—-, or
(Cy-Ciz)aralkoxypolyoxyvalkylene-started polyester based,
for example, on (C-Cizlhydroxycarboxylic acids or on
lactones such as f-propiolactone, d-valerolactone,
g-caprolactone or (C1-C¢)alkyl-substituted £-capro-
lactone, including mixtures thereof, for example,

¥ is O, NH or NRY, and

R® is (C1-Czz)alkyl, aryl, (Cy-Ciz)aralkyl, hydroxyalkyl,
(Cs—Ciz2) cycloalkyl radical

and/or
(b) one or more compounds of the general formula (VII):
R’ -NCO (VII)

where R’ is R® or -CgHs(CH;)-NHCOO-R® and

R® is a (Ci1-Czz)alkyl, aryl, (Cy-Ciz)aralkyl, or (Cs—Ciz)-
cycloalkyl radical, a (C1—Czz)alkoxy, (Cs—Cip)cyclo-
alkoxy, or (Cy-Ciz)aralkoxypolyoxyalkylene radical, the
oxyalkylene radical being ethylene oxide, propylene
oxide or butylene oxide, including mixtures thereof,
and parts of the oxyalkylene radical being substituted,
where appropriate, by styrene oxide, is a
(Ci=Czz)alkanol-, (Cs-Ci1z)cycloalkanol-, or (Cq=Ci12)
aralkanol-started or a (Ci-Cs)alkoxy-, (Ce-Cyz)cyclo-
alkoxy-, or (C7-Ciz)aralkoxypolyoxyalkylene-started
polyester based, for example, on (C1=Cig)hydroxy-
carboxylic acids or on lactones such as p-propio-
lactone, d-valerolactone, g-caprolactone or (C1~Cg) —
alkyl-substituted e-caprolactone, including mixtures

thereof, for example.

The compounds of the general formula (IX), if X is O,
are preferably diacrylates of linear, branched or
cycloaliphatic diols having 2 to 36 C atoms, such as,

for example, ethanediol diacrylate, 1, 3-butanediol
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diacrylate, 1,4-butanediol diacrylate, 1, 6-hexanediocl
diacrylate, 1,10-decanediol diacrylate or 2,2-dimethyl-
1,3-propanediol diacrylate. 01igo- and polyoxyalkylene
diacrylates having 10 to 100 C atoms such as, for
example, diethylene glycol diacrylate, triethylene
glycol diacrylate, tetraethylene glycol diacrylate,
dipropylene glycol diacrylate, tripropylene glycol
diacrylate, polyoxyethylene diacrylate, polyoxy-
propylene diacrylate, polyoxybutylene diacrylate,
polyoxyethylene-polyoxybutylene diacrylate, polyoxy-
propylene-polyoxybutylene diacrylate, polyoxyethylene-
polyoxzypropylene-polyoxyethylene diacrylate are
likewise included, as are urethane diacrylate,
bisphenol A epoxide diacrylate, ethoxylated and/or
propozylated bisphenol A diacrylate having 1 to 15
alkoxy groups, and ethoxylated or propoxylated 2,2-
dimethyl-1, 3-propanediol diacrylate. Polyester
diacrylates such as, for example, polylactone
diacrylates based cn caprolactone and/or valerolactone,
and mixed polyether-polyester diacrylates, are likewise

useful as compounds of the general formula (IX) .

Where X 1is NH it is preferred to use bisacrylamides
such as, for example, N, N’ -methylenebisacrylamide or
N,N’-(1,2-dihydroxyethylene)bisacrylamide. The
diacrylates can also be used 1in mixtures with one
another or together with the bisacrylamides, and it 1is
likewise possible to use small amounts of triacrylates
such as, for example, trimethylolpropane triacrylate or

alkoxylated trimethylclpropane triacrylate.

The addition reaction between the compounds of the
general formula (VIIT) and (IX) is c¢arried out
preferably at a reaction temperature of 60 to 100°C,
more preferably of 70 to 90°C. The ratio between the
ccmpounds of the general formulae (VIII) and (IX) is
preferably selected such that for each mole of compound
0of the general formula (IX), if R! in that compound 1s
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H, use is made of preferably 1.8 mol to 2.2 mol, more
preferably 1.9 mol to 2.1 mol and very preferably 2 mol
of compound (VIII}. If R' in the compound of the general
formula (IV) is (CH,),-CO-X-R®, then preferably 1.8 mol
to 2.2 mol, more preferably 1.9 mol to 2.1 mol and very
preferably 2 mol of compound (VI) are used ©per
preferably 1 mole of the adduct of the compounds of the
general formulae (VIIT) and (IX), at a reaction
temperature of preferably 60 to 100°C, more preferably
70 to 90°C. The reaction can be carried out with or
without soclvent. Suitable solvents are all aliphatic,
aromatic, protic and aprotic solvents, such as
methoxypropyl acetate, cyclohexane, toluene, xylene,
higher-boiling aromatics or isoparaffins. N-
Methylpyrrolidone or N-ethylpyrrolidone, but also
alcohols such as ethanol, propanol, isobutanocl or
glycols such as butyl glycol, for example, are likewise

suitable. Mixtures of solvents can also be used.

Where R! in the compounds of the general formula (IV) is
CONH-R’, with R’ = R® or ~C&h(CH3)—NHCOO—R8, preferably
1.8 mol to 2.2 mol, more preferably 1.9 mol to 2.1 mol
and very preferably 2 mol of the compound of the
general formula (VII) is added per preferably 1 mole of
the adduct of the compounds of the general formulae
(VIII) and (IX), at a reaction temperature of
preferably 50 to 100°C, more preferably of 60 to g80°C.
The monoisocyanates may be the same or different. This
reaction can be carried out with or without catalyst.
Suitable catalysts include not only organotin compounds
such as DBTL, for example, but alsc tertiary amines
such as DABCO, for example. This reaction can be
carried out with or without sclvent. Suitable solvents
are all aliphatic, aromatic and aprotic solvents such
as, for example, methoxypropyl acetate, cyclohexane,
toluene, xylene, higher-boiling alkylbenzenes or
isoparaffins, N-methylpyrrolidone or N-ethyl-

pyrrolidone. Mixtures of solvents can also be used.
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The present invention further provides for the use of
the amide-containing polymers of the invention, or of
the amide-containing polymers obtained by the process
of the invention, as rheology control additives,
especially in solvent-borne and solvent-free coating
materials Dbased on binders such as, for example,
polyurethanes (1K and 2K), polyacrylates, polyester
resins, alkyd resins and epoxy resins, PVC plastisols
and PVC organosols, epoxide-based coatings and
unsaturated polyester resins. By coating materials it
is also possible to comprehend nail varnishes, of the
kind described for example in patent US 6,156,325.

The amount in which the amide-containing polymers of
the invention are used 1is typically 0.05% to 5.0% by
weight of active substance, preferably 0.1% to 3.0% by
weight of active substance and more preferably 0.2% to
2.0% by weight of active substance, based on the weight

of the overall formulation.

The invention further provides cured and uncured
polymer compositions comprising one or more of the
amide-containing polymers of the invention and/or of
the amide-containing polymers cbtained by the process

of the invention.
EXAMPLES

Example 1:

A 1-litre 3-necked flask with stirrer, water separator
and thermometer is charged in succession with 226.4 g
(0.4 mol) of Pripol™ 1006 dimer acid (dimerized fatty
acid, hydrogenated, Unigema), 692.6 g (0.6 mol) of
hexamethylenediamine and 127 g of Shellsol A (high-
boiling aromatic hydrocarbon, Shell Chemicals) and this
initial charge is heated slowly at 170°C. The water

which is slowly liberated during the reaction 1is



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

O

(@3]

10

15

20

30

35

(56) JP 2007-107002 A 2007.4.26

separated off azeotropically via the water separator.
The condensation product possesses an amine number of
approximately 54. Thereafter the reaction mixture is
cocled to 50°C.

Example 2:

A 1-litre 3-necked flask with stirrer, water separator
and thermometer is charged in succession with 226.4 g
(0.4 mol) of Pripol™ 1006 dimer acid (Unigema), 55.7 g
(06.48 mol) of Thexamethylenediamine and 121 g of
Shellsol D40 (dearcmatized hydrocarbon, Shell
Chemicals) and this initial charge is heated slowly at
170°C. The water which is slowly liberated during the
reaction is separated off azeotropically via the water
separator. The condensation product possesses an amine
number of approximately 23. Thereafter the reaction

mixture is ccoled to 50°C.

Example 3:

A 1-litre 3-necked flask with stirrer, water separator
and thermometer is charged in succession with 226.4 g
(0.4 mol) of Pripol™ 1006 dimer acid (Unigema), 69.6 g
(0.6 mol) of hexamethylenediamine and 152 g of Shellsol
D40 and this initial charge is heated slowly at 170°C.
The water which is slowly liberated during the reaction
is separated off azeotropically via the water
separator. The condensation product possesses an amine
number of approximately 51. Subsequently 57.6 g
(0.2 mol) of tall oil fatty acid (mixzture of
monocarboxylic acids with a high oleic and linoleic
acid content and about 2% of resin acids (abiletic
acid), Arizona Chemical GmbH) are added and the water
which is liberated during this reaction 1is separated
off azeotropically via the water separator. This
condensation product possesses an amine number of
approximately 23. Thereafter the reaction mixture 1is

cooled to 50°C.
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Example 4:

A 1-litre 3-necked flask with stirrer, water separator
and thermometer is charged in succession with 232 g
(0.4 mol) of Pripel™ 1017 dimer acid (dimerized fatty
acid, unsaturated, Unigema), 55.7 g (0.48 mol) of hexa-
methylenediamine and 133 g of Cobersol B 60
(isoparaffinic hydrocarbon mixture, C9-Cl2 isocalkanes,
Célner Benzin-Raffinerie) and this initial charge 1is
heated slowly at 170°C. The water which is slowly
liberated during the reaction 1is separated off aze-
otropically via the water separator. The condensation
product possesses an amine number of approximately Z2Zz.
Subsequently 22.8 g (0.08 mol) of stearic acid are
added and the water which is liberated during this
reaction is separated off azeotropically via the water
separator. This condensation product possesses an amine
number of approximately 10.5. Thereafter the reaction
mixture is ccoled to 50°C.

Example 5:

A 1-litre 3-necked flask with stirrer, water separator
and thermometer is charged in succession with 214.5 g
(0.375 mol) of Empol® 1062 dimer acid (distilled
dimerized fatty acid, partially hydrogenated, Cognis),
65.1 g (0.5 mol) of m-xylylenediamine and 121 g of
Cobersol B 60 and this initial charge is heated slowly
at 170°C. The water which is slowly liberated during
the reaction is separated off azeotropically via the
water separator. The condensatlion product possesses an
amine number of approximately 35. Thereafter the

reaction mixture is cooled to 50°C.

Example 6:

A 1-litre 3-necked flask with stirrer, water separator
and thermometer is charged in succession with 146 g
(1 mol) of adipic acid, 180 g (1.25 mol) of octa-
methylenediamine and 140 g of Shellsol A and this
initial charge is heated slowly at 170°C. The water
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which is slowly liberated during the reaction is
separated off azeotropically via the water separator.
The condensation product possesses an amine number of
approximately 63. Thereafter the reaction mixture is

cooled to 50°C.

Example 7:
A 500 ml 3-necked flask with stirrer, reflux condenser

and thermometer is charged in succession with 150.9 g
(0.075 mol) of the condensation product from Example 1
and 17 g (0.15 mol) of N-isopropylacrylamide and this
initial charge is heated to 80°C. The reaction mixture
is stirred for 3 hours. Then the product is diluted

with isobutanol to 40% solids.

Example 8:
A 500 ml 3-necked flask with stirrer, reflux condenser

and thermometer is charged in succession with 143.4 g
(0.03 mol) of the condensation product from Example 2
and 13 g (0.06 mol) of isodecyl acrylate and this
initial charge is heated to 80°C. The reaction mixture
is stirred for 3 hours. Then the product is diluted

with isobutanol to 40% solids.

Example 9:

A 500 ml 3-necked flask with stirrer, reflux condenser
and thermometer is charged in succession with 143.4 g
(0.03 mol) of the condensation product from Example 2
and 16 g (0.06 mol) of polyoxyethylene 20 acrylate
(Blemmer® AE 200, NOF) and this initial charge is heated
to 80°C. The reaction mixture is stirred for 3 hours.

Then the product is diluted with isobutanol to 40%

solids.

Example 10:
A 500 ml 3-necked flask with stirrer, reflux condenser
and thermometer is charged in succession with 143.8 g

(0.06 mol) cof the condensation product from Example 3
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and 15 g (0.03 mol) of polyoxyethylene 400 diacrylate
(Sartomer™ 344, Cray Valley) and this initial charge is
heated to 80°C. The reaction mixture is stirred for 3
hours. Then the product is diluted with isobutanol to

40% solids.

Example 11:

A 500 ml 3-necked flask with stirrer, reflux condenser
and thermometer is charged in succession with 143.8 g
(0.06 mol) of the condensation product from Example 3
and 4.6 g (0.03 mol) of N, N’ -methylenebisacrylamide and
this initial charge is heated to 80°C. The reaction
mixture is stirred for 3 hours. Then the product is

diluted with isobutanol to 40% solids.

Example 12:

A 500 ml 3-necked flask with stirrer, reflux condenser
and thermometer is charged in succession with 154.97 g
(0.03 mol) of the condensation product from Example 4
and 18 g (0.03 mol) of polyoxyethylene 400 acrylate
(Blemmer®™ AE 400, NOF) and this initial charge is heated
to 80°C. The reaction mixture is stirred for 3 hours.

Then the product is diluted with isobutanol to 40%

solids.

Example 13:

A 500 ml 3-necked flask with stirrer, reflux condenser
and thermometer is charged in succession with 154.97 g
(0.03 mol) of the condensation product from Example 4
and 9.7 g (0.03 mol) of stearyl acrylate and this
initial charge is heated to 80°C. The reaction mixture
is stirred for 3 hours. Then the product is diluted

with isobutanol to 40% solids.

Example 14:
A 500 ml 3-necked flask with stirrer, reflux condenser
and thermometer is charged in succession with 154.97 g

(0.03 mol) of the condensation product from Example 4
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and 12.5 g (0.03 mol) of lauroxypolyoxyethylene 200
acrylate (Rlemmer® ALE 200, NOF) and this initial charge
is heated to 80°C. The reaction mixture is stirred for
3 hours. Subseguently 9 g (0.03 mol) of stearyl
isocyanate are added and the mixture is stirred at 80°C
for a further 2 hours. Then the product is diluted with

isobutanol to 30% solids.

Example 15:

A 500 ml 3-necked flask with stirrer, reflux condenser
and thermometer is charged in succession with 153.77 g
(0.05 mol) of the condensation product from Example 5
and 34.4 g (0.1 mol) of Tone™ M 100 (adduct of hydroxy-
ethyl acrylate with 2 mol of g-caprolactone, DOW) and
this initial charge is heated to 80°C. The reaction
mixture is stirred for 3 hours. Then the product 1is

diluted with isobutanol to 30% solids.

Example 16:
A 500 ml 3-necked flask with stirrer, reflux condenser

and thermometer is charged in succession with 82.86 g
(0.05 mol) of the condensaticn product from Example 6
and 24 g (0.1 mol) of lauryl acrylate and this initial
charge 1s heated to 80°C. The reaction mixture 1is
stirred for 3 hours. Subsequently 24.8 g (0.1 mol) of
the isocyanate prepolymer of the formula OCN-CgHs (CHs) -
NHCOOC:Hs from US 6,420,466 are added and the mixture is
stirred at 80°C for a further 2 hours. Then the product

is diluted with isobutanol to 30% solids.

Use examples

(es]
o

White paint formula: Degalan white paint, 2 binder,

20% TiO:
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Degalan®™ LP 64/12, 35% in Shellsol A 34.4
(thermoplastic acrylate, 35% dilution

in Shellscl A, R&hm GmbH)

Disperbyk® 110 0.6
Kronos 2160 (TiQ») 20

Dispersion: 30 min. Dispermat, 40°C, 18 m/s peripheral
speed (8000 rpm 4.5 cm Teflon disc) glass beads 1 mm
1:1 with millbase

Degalan® LP 64/12, 35% in Shellsol A 45
100

Additive dosing: 1% by weight of active substance,
based on the weight of the overall composition

Incorporation: Add additive with stirring using the
Dispermat, toothed disc 2.5 cm, 1000 rpm, 2 min.

Testing: Test of rheological activity in the form of
the sag limit.

For this purpose the additized paint systems are
applied using the stepped coater 50-500 pm and 550-
1000 pym to BYK Gardner 2801 contrast charts, using an
automatic applicator from BYK Gardner (rate: 3 cm/sec).
The contrast charts are dried in vertical suspension.
The stability is read off wet in pm. This is a measure
of the rheological activity. The results are set out in

Table 1.



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

(62)

JP 2007-107002 A 2007.4.26

Table 1

Additive Sag limit [pm]
Control (no additive) 90
Example 7 700
Example 8 900
Example 9 850
Example 10 850
Example 11 1000
Example 12 600
Example 13 900
Example 14 650
Example 15 650
Example 16 550




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

[

(2]

10

15

25

(63) JP 2007-107002 A 2007.4.26

Claims

Amide-containing polymers of the general formula
(1)

A-X-CO- (CHy) ,~NR'-R*- [Y-R*~Y-R*) ;-B (1)

and alsc their salts with carboxylic acids,
phosphoric esters and sulphonic acids,

where

A is RS or R-Y-[R!*-Y-R’-Y]p—-R*-NR!- (CH,),~-CO-X-R’ and
B is Y-R® or NR!-(CH),-CO-X-R’, and where

R! is E, (CHs),-CO-X-R® and/or CONH-R’ with R’ = R’
or -CgHs(CHs) —-NHCOO-R?,

r?, R®, R® and R’ independently of one another are a
(C1-Cuso)alkylene, (C3—-Cqp)alkenylene, (C5—Cyq0) cyclo—
alkylene, arylene, (C7-Cao)aralkylene or poly-
oxyalkylene radical or a polyester radical,

RS is H, a (Ci-Cg)alkyl, aryl, (Cy-Ciz)aralkyl,
(Cs—Ci2) cycloalkyl, hydroxyalkyl or N,N’-dialkyl-
amino radical, a hydroxyl, (Ci-Czz)alkoxy, (Cs=Ci2)-
cycloalkoxy, or (C7-Cy2) aralkoxypolyoxyalkylene
radical, or a (C;-Cq2)alkanol-, (C5-Cy2) —Ccyclo-
alkancl-, (C;-Ciz)aralkanol-started or a (Ci—=Cz2) -
alkoxy-, (Cs-Ciz)cycloalkoxry-, or (Cq7=Cyz)aralkoxy-
polyoxyalkylene-started polyester,

RS is a (C;-Cso)alkyl, (Cs-Cpp)alkenyl, hydroxyalkyl,

(C4-Cy3)cycloalkyl, aryl or (C Cis)aralkyl radical,

R® is a (Cy-Cszz)alkyl, aryl (C7=Cyp)aralkyl, or
(Cs—Cie)cycloalkyl radical, a (C1-Co2)alkoxy,
(C5-Cy2)cycloalkoxy, or (Cq-Ciz2)aralkoxypolyoxy-
alkylene radical, a (C1-Cz2)alkanol-, (Cs—Ci2)cyclo-
alkanol-, or (C7—Cm)aralkanol—started or a
(C1-Caz)alkoxy-, (Ce¢=Cy2)cycloalkoxy—, or

UL_CR)aralkoxypolyoxyalkylene—started polyester,

v is identical or different radicals O, NH or NR’,
R® is a (Ci-Cge)alkyl, aryl, (C7-C;z)aralkyl,
hydroxyalkyl, (Cs=Cy2)cycloalkyl radical,
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Y i1s one or more of the following groups COO, 0OCO,
NHCO, CONH, NHCOO, OOCNH, NHCONH, and
a and b independently of one another are a number

from 1 to 19.

Amide-containing polymers according to Claim 1,
where if one or more of the radicals R?, rR%}, RrY, R>,
R’ and/or R® contain a polyoxyalkylene fraction,
this or these radicals are constructed <from
ethylene oxide, propylene oxide and/or butylene
oxide units, in random or blockwise arrangement,
and, where appropriate, one or more of the
ethylene oxide, propylene oxide and/or butylene
oxide units are substituted by styrene units.

Amide-containing polymers according to Claim 1 or
2, where if one or more of the radicals R?, R¥ R?,
R®’, R’ and/or R® comprise a polyester radical, this
or these radicals are constructed on the basis of
one or more (C;-Cig)hydroxycarboxylic acids or one

or more lactones.

Amide-containing polymers according to Claim 3,
where the lactone or the lactones are selected
from the group encompassing P-propiolactone,
§~-valerolactone, g-caprolactone and (C;=-Cglalkyl-

substituted e-caprolactone.

Amide-containing polymers according tc one or more
of Claims 1 to 4, where
R! is H, (CHz),-CO-X-R® and/or CONH-R’ with R’ = R°
or -CgHj(CHs) ~NHCOO-R®,

2

R® and R! independently of one another are a

(C2-Cig)alkylene, (C;-Cis)aralkylene radical,

R? is a (C2-Cygg)alkylene, (C3-C4qp)alkenylene,
(Cs—Cyo)cycloalkylene, arylene, (C7=Cqo) aralkylene
radical,

R® is H, a (C1-Cs)alkyl, (Cs-Cyip) cycloalkyl,
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hydroxyalkyl radical, a hydroxyl, (Ci-Cz)alkoxy,
(Cs=Ciz)cycleoalkoxny, or (C7-Ciz)aralkoxypolyoxy-
alkylene radical, or a (Ci-Csz)alkanol-, (Cs=Ci2) -
cyclcalkanol-—, (C4-Ciz2)aralkanol-started or a
(C1-Cuo)alkoxy=-, (Cs—Cyp)cycloalkeoxy-, or (Cr=Ciz)-
aralkoxypolyoxyalkylene-started polyester,

R® is a (C;-Csp)alkyl or a (Cs-Czz)alkenyl radical,
R’ is a (Ci1-Cis)alkylene or a polyoxyalkylene
radical,

R® is a (C1-Cs2)alkyl radical,

¥ is identical or different radicals O or NH,

Y is one or more of the following groups NHCO and
CONH, and

2 and b independently of one another are a number

from 1 to 19.

Amide~containing polymers according to one or more
of Claims 1 to 5, where

R! is H, (CHz),-CO-X-R® and/or CONH-R’ with R/ = R°
or -CgHs(CHs) -NHCOO-R®,

RZ and R' independently of one another are a

(C,-Ciz)alkylene, (C7-Ciz)aralkylene radical,

R® is a (C;-Cg0)alkylene, (C3—-Cao) 2alkenylene,
(C5—Cgqp) cycloalkylene, arylene, (C7—-Cgp)aralkylene
radical,

R® is H, a (Ci-Cz)alkyl,  (Cs—Ciz)cycloalkyl,
hydroxyalkyl radical, a hydroxyl, (Ci-Czz)alkoxy,

(C5—Ci1z2) cycloalkoxy, or (Cy-Cyz)aralkoxypolyoxy-
alkylene radical, or a (C1—-Caz)alkanol-, (Cs5-Ci2)-
cycloalkanol-, (C4-Ci;)aralkanol-started or a

(C1-Caz)alkoxy—, {Cs—Ci2)cycloalkoxy-, or (C7=Cy2) -
aralkoxypolyoxyalkylene-started polyester,

R® is a (Cy3-Cag)alkyl or a (Ci2—-Cse)alkenyl radical,
R’ is a (Ci-Cig)alkylene or a polyoxyalkylene
radical,

R® is a (C1~Csp)alkyl radical,

¥ is identical or different radicals O or NH,

Y is one or more of the following groups NHCO and
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CONH, and
z and b independently of one another are a number

from 1 to 7.

Amide-containing polymers according to one or more
of Claims 1 tc 6, where

R! is H, (CHs),-CO-X-R® and/or CONE-R’ with R’ = R’
or -CgHs (CHs) -NHCOO-E®,

R? and R! independently of one another are a
(C,-Cg)alkylene, (Cy-Cs)aralkylene radical,

R® is a  (Cs-Cgo)alkylene,  (Cszo—Cyo)alkenylene,
(C30-Cao)cycloalkylene, arylene, (C3p-Cyo)aralkylene
radical,

R is H, a (Ci-Csp)alkyl,  (Cs—Ciz)cycloalkyl,
hydroxyalkyl radical, a hydroxyl, (C1-Cp2) alkoxy,
{Cs—Cjiz) cycloalkoxy, or (C7-Cj2) aralkoxypolyoxy—
alkylene radical, or a (Ci-Czz)alkanol-, {C5=Ci2) -
cycloalkanol-, {Cs~Ciz)aralkanol-started or a
(C1—Ca2)alkoxy—, (Cs-Cy2)cycloalkoxy-, Or (C7-C12) -
aralkoxypolyoxyalkylene-started polyester,

R® is a (Ci2-Cao)alkyl or a (Ci2-Cpo)alkenyl radical,

R’ is a (Ci-Cig)alkylene or a polyoxyalkylene
radical,

R® is a (C1-Cs)alkyl radical,

¥ is identical or different radicals O or NH,

Y is one or more of the following groups NHCO and
CONH, and

a and b independently of one another are a number

from 1 to 7.

Amide-containing polymers containing one or more
of Claims 1 to 7, characterized in that R' is
hydrogen, CONH-C15Hsy and/or CONH-C¢H3 (CH3) —
NHCOOC4Hs, and/or R?Z and R' are a hexamethylene,
octamethylene or m-xylylene radical, and/or R’ is a
Caq radical, and/or R® is a Cpy-alkyl or a Cir-
alkenyl radical and/or X is O or NH and/or Y 1is
CONH and/or NHCO and/cor a and b are each a number
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from 2 to 5.

Process for preparing amide-containing polymers of

the general formula (1)
A-X-CO- (CH,) ,-NR!-R?*- [Y-R’-Y-R%) .-B (1)

and also their salts with carboxylic acids,
phosphoric esters and sulphonic acids,

where

A is R’ or RS-Y-[R'-Y-R%-Y]p-R?*-NR'- (CH,),-CO-X-R’ and
B is Y-R® or NR!-(CH,),-CO-X-R®>, and where

R' is H, (CH,),-CO-X-R® and/or CONH-R’ with R/ = R’
or -CgH;(CHs) ~NHCOO-R®,

R?, R’, R and R’ independently of one another are a
(C1—-Cygp)alkylene, (C3-Cyqp)alkenylene, (Cs5—Cyg0) Ccyclo-
alkylene, arylene, (C;—-Cap)aralkylene or poly-
oxyalkylene radical or a polyester radical,

R° is H, a (Ci=Czz)alkyl, aryl, (Cy-Ciz)aralkyl,
{Cs-Ci2)cycloalkyl, hydroxyalkyl or N,N’-dialkyl-
amino radical, a hydroxyl, (Ci-Czz)alkoxy, (C5=Ci12) —
cycloalkoxy, or (C,~C,.) aralkoxypolyoxyalkylene
radical, or a (C1-Cap)alkanol-, (Cs—Cy2) cyclo-
alkanol-, (C;-Ciz)aralkanol-started or a (C1=C3z2)—
alkoxy-, {Cs-Ciz)cycloalkoxry-, Or (C7-Cizyaralkoxy-
polyoxyalkylene-started polyester,

RS is a (C;-Cao)alkyl, (Ci3-Cap)alkenyl, hydroxyalkyl,
(C4-Ci3)cycloalkyl, aryl or (Cs-Ciz)aralkyl radical,

R® is a (C1-Cpp)alkyl, aryl, (Cy=Ciz)aralkyl, or

(Cs5—Ciz)cycloalkyl radical, a {C1—Csz)alkoxy,
(Cs-Cy2) cycloalkoxy, or (C7-Ci2)aralkoxypoly-
oxyalkylene radical, a (C1-Czz)alkanol-,
{Cs-C12) cycloalkanol-, or (C;-Cqz)aralkancl-started
or a (Cy1—C2z)alkoxny—, (Ce—Ci2)cycloalkoxy—, or

(Cyjhg)aralkoxypolyoxyalkylene—started polyester,

¥ is identical or different radicals 0O, NH or NR?,
R® is a (C-Csxp)alkyl, aryl, (C,-Ciz)aralkyl,
hydroxyalkyl, (Cs—Ci2) cycloalkyl radical,
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Y is one or more of the following groups COO, CCO,
NHCO, CONH, NHCOO, OOCNH, NHCONH, and
a and b independently of one another are a number
from 1 to 19,
characterized in that
(A) one or more compounds of the general formulae
(V) and (VIII)
HoN-R?- [Y-R3-Y-R*] ,-NH, (V)
HoN-R*- [Y-R*-Y-R%] ,-YR® (VIII)
are reacted with one or more compounds of the
general formulae (VI) and (IX)
R®-X-CO-CH=CH, (VI)
H,C=HC-CO-X-R'-X-CO-CH=CH, (IX)
to form compounds with R' = hydrogen,
using 0.8 to 1.2 mol of CH=CH; groups in the
compounds of the formulae (VI) and (IX) per
mole of NH, groups in the compounds of the
general formulae (V) and (VIII), and
(B) if R! in whole or in part is (CHZ)Z—CO—X—R5
and/or CONH-R’, the compounds from step (A)
are reacted with
one or more compounds of the general formulae
(VI) and (VII)
R®-X-CO-CH=CH, (VI)
R/ -NCO (VII)
using up to 1.2 mol of compounds of the
general formula (VI) and/or (VII) per mole of
NR! groups in the compounds from step (A},
and
(C) where the compounds of the general formula
(I} are salts of carboxylic acids, phosphoric
esters and sulphonic acids, a reaction of the
compounds from step (A) or (B) with
carboxylic acids, phosphoric esters and

sulphonic acids takes place.

10. Process for preparing amide-containing polymers

according to Claim 9, where
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one or more compounds of the general formula
(V)
HoN-R*- [Y-R’-Y-R*],~NH, (V)
are reacted with one or more compounds of the
general formula (VI)
R>-X-CO-CH=CH, (VI)
to form compounds with R! = hydrogen,
using 0.8 to 1.2 mol of CH=CH; groups in the
compounds of the formula (VI) per mole of NH:
groups in the compounds of the general
formula (V), and
if R' in whole or in part is (CHz),-CO-X-R’
and/or CONH-R’, the compounds from step (A)
are reacted with
one or more ceompounds of the general formulae
(VI) and (VII)
R°-X-CO-CH=CH, (VI)
R/ -NCO (VII)
using up to 1.2 mol of compounds of the
general formula (VI) and/or (VII) per mole of
NR' groups in the compounds from step (&),
and
where the compounds of the general formula
(I) are salts of carboxylic acids, phosphoric
esters and sulphonic acids, a reaction of the
compounds from step (A) or (B) with
carboxylic acids, phosphoric  esters and

sulphonic acids takes place.

Process for preparing amide-ceontaining polymers
according to Claim 8, where
(A)

one or more compounds of the general formula
(VIII)
H,N-R%- [Y-R®-Y-R*] ,-YR® (VIII)
are reacted with one or more compounds of the
general formula (VI)
R5-X-CO-CH=CH, (VI)
to form compounds with R' = hydrogen,
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using 0.8 to 1.2 mol of CH=CH; groups in the
compounds of the formula (VI) per mole of NH:
groups in the compounds of the general
formula (VIII), and

(B)y if R! in whole or in part is (CHy)p-CO-X-R°
and/or CONH-R’, the compounds from step (A)
are reacted with
one or more compounds of the general formulae
(VI) and (VII)

R?-X-CO-CH=CH, (VI)
R"=-NCO (VII)
using up to 1.2 mol of compounds of the
general formula (VI) and/or (VII) per mole of
NR! groups in the compounds from step (A),
and

(C}) where the compounds of the general formula
(I) are salts of carboxylic acids, phosphoric
esters and sulphonic acids, a reaction of the
compounds from step (A) or (B) with
carboxylic acids, phosphoric esters and
sulphonic acids takes place.

12. Process for preparing amide-containing polymers

according to Claim 9, where

(A)

one or more compounds of the general formula
(VITT)
H,N-R%- [Y-R3-Y-R*] ,-YR® (VTITII)

are reacted with one or more compounds of the
general formula (IX)

H2C=HC-CO—X—R7—X—CO—CH=CH2 (IX)
to form compounds with R' = hydrogen,
using 0.8 to 1.2 mol of CH=CH; groups in the
compounds of the formula (IX) per mole of NH;
groups in the compounds of the general
formula (VIII), and
if R' in whole or in part is (CH;)Z—CO—X—RS
and/or CONH-R’, the compounds from step (A)

are reacted with



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

[

10

15

20

30

13.

14.

16.

(71) JP 2007-107002 A 2007.4.26

one or more compounds of the general formulae
(VI) and (VII)
R’>-X-CO-CH=CH, (VI)
R’ ~NCO (VII)

using up to 1.2 mol of compounds of the
general formula (VI) and/or (VII) per mole of
NR! groups in the compounds from step (A),
and

(C) where the compounds of the general formula
(I) are salts of carboxylic acids, phosphoric
esters and sulphonic acids, a reaction of the
compounds from step (B) or (B) with
carboxylic acids, phosphoric esters and

sulphonic acids takes place.

Process for preparing amide-containing polymers
according to any one of Claims 9 to 11, where the
amount of the compounds of the general formula
(VI) specified in step (B) is used not in step (B)
pbut instead already in step (A) in addition to the
amount of the compounds of the general formula
(VI) that is specified in step (A).

Process according tc one or more of Claims 9 to
13, where the reaction in step (A) is carried out
at a temperature of 60 to 100°C, preferably 70 to
90°C.

Process according tc one or more of Claims 9 to
14, where the reaction in step (B), 1in the case of
reaction with compounds of the general formula
(VII), is carried out at a temperature of 50 to
100°C, preferably 60 to 80°C, and, in the case of
reaction with a compound of the general formula
(VI), 1is carried out at a temperature of 60 to
100°C, preferably 70 to 90°C.

Use of the amide-containing polymers as defined in
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Claims 1 to 8 or obtained by the process according
to any one of Claims 9 to 15 as rheology control

additive.

Use accerding to Claim 16, where the rheology
control additive is employed in solvent-free and
solvent-borne coating materials based on binders
such as polyurethanes (1K and 2K), polyacrylates,
polyester resins, alkyd resins and epoxy resins,
PVC plastisols and PVC organosols, epoxide-based

coatings and unsaturated polyester resins.

Use according to either of Claims 16 and 17, where
the rheology control additive is used in an amount
of 0.05% to 5.0% by weight of active substance,
preferably 0.1% to 3.0% by weight of active
substance, more preferably 0.2% to 2.0% by weilght
of active substance, based on the overall weight
of the composition in which the rheology control

additive is employed.

Cured and uncured polymer compositions comprising
amide-containing polymers as defined in Claims 1
to 8 or as obtained by the process according to

any one of Claims 9 to 15.

Compounds of the general formula (V) cor (VIII):
H,N-R?- [Y-R?-Y-R*] ;-NH, (V)

HoN=-R?- [Y-R3*-Y-R*] .-YR® (VIII)
where
rR?, R® and R! independently of one another are a
(C1—Cyp)alkylene, (C3~Cyqp)alkenylene, (Cs~Cgo)cyclo-
alkylene, arylene, (Cy-Cg)aralkylene or polyoxy-
alkylene radical or a polyester radical,
R® is a (C1-Csp)alkyl, (C3-Ca)alkenyl, hydroxyalkyl,
{C4-Cis)cycloalkyl, aryl or (C;-Ciz)aralkyl radical,
and
a is a number from 1 to 19.
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Abstract

The invention relates to amide-containing polymers of

the general formula (I)

A-X-CO- (CH,) ;-NR'-R?- [Y-R3*-Y-R*) ,-B (1)

and also their salts with carboxylic acids, phosphoric
esters and sulphonic acids. The invention further
relates to processes for preparing the amide-containing

polymers and to their use as rheology control agents.
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