JP 7888151 B2 2026.7.13

(19) A ARERRF(IP) an g #F & W(B2) ADRARS
K8 T8881518
(P7888151)
(45)¥47H  SHIBLETH13H (2026.7.13) (20)BHH SHIBHETHIH(2026.7.3)
(51)Int.Cl. F1I
Co7C 273/08 {2006, 01) CO07C 273/08
CO7C 275/00 (2006, 01) CO7C 275/00
co7C 3916 (2006, 01) CO7C 39/18
CO7C 33/96 (2006, 01) CO7C 33/26
co7C 2900 (2006, 01) C0o7C 29/00
HREHOE 12 (& 24 H) BREIIES
(2D HEERE $5EH2022-134403(P2022-134403) || (73)4%3FHE# 503360115
(22) HEEH £ f144E8 H 25 H (2022, 8. 25) BN RS RFE R AR R R e
(65) REHEE H5HH2024-31085(P2024-310854) BERNORARNTH1%8H
(4 AHE SHIGEIFTH(2024.3.7) (TARFA 100149548
BHHERH < HITHEEH 16H (2025. 5. 16) FEt BE &E
(TARBLA 100163496
#E+t wOHIE
(TA)RAA 100161207
frEl L W AN
(TORELA 100147267
FE L A ERT
(TOHFUAE HAR KW
HEMHBXAHL=THI2%1E H
MRPFEARRTEREH

BREICE <

(54) [HEHDLT] BHHESRSML ROF VT /) I—EHHOBEAE.

BEOBIGHEE STV Y1 2 VAE

(57/) 000000000

KFEEGHOBEHE. BEHI—F2—b

gooooao
gooooobooooboobboooboooboobbooboooboooboboonoD
goboboooboobbooobgoobbooobod
goooooooobobobbbbbbbbopbooooooogodddgooogooadd
goopooooboono

gooaod
gooooooooobobobobbbbbbbobobobfbooo0dd0oooUoUgoo g
goooooooobobobbbbbbobobobobbooooooodooooooooog
gooao
gogoooooooooooooooooooooogogggogdgddgooooood
googoooooooboobooooan
gooooobooooboooboooboooboobobooboooboooboonoD
goboooboobobooobooboboobb0obbec0bO0OOO0ODOODDODOoOD
gooooooooobobbbbbbboboo
gogoooooooonooooooooobofofnofooogdddgdgoooooad
go0o0o0gopnooooogooooopoooopogoooogooooopoogoooggano
I I I I I A A O A A R
goooooooooooooooooooooooggoggddddgooogooadd
gooooonooooogooooooofgoooooooggooooopooooogogoan

10

20



®) JP 7888151 B2 2026.7.13

gbogoagoagogogogogogogogibgogogoooobooboopogogan

ogooan

0o0o0oggooogooooo

ogooo

Ho—A1‘/§ﬁ

ol

A2_OH

A WA

A Z

L oA la AU
000000000 0000000000000 000000000000000a0
0000000000000 0000°000000000000000000000A0
0000000000000 0000000000000000000000000010
0000000000000 ooo0ooooognooooooognoogoognsgdAn
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
00000000 goooogooooooooooooooooooooooooonan
ggo0ogdgooadg
ggogogoo
0000000000 oo oo oo o ooooooooDooooooao
Og0do0o0o0oooDogooooooooooogao 20
o000 oo oo oo onoooooooogonoogoogonooOogan
Jdoogodpoogooao
Ooooaod
gfdoodoogoooggoofooooouoggooo oo oo oo oo oo oooooao
ggodododoogopboogooofooo oot oo bt oD oo Doy oo oono
Oooogd
0000000000000 oooooooooooooooogogonoogoogooOogan
0o0oo0ooogoooogogogogn
ggooodoogopbooooofoouo oot oo b0t oo oo b oo oLooo
000000000000 oo0ooDoo0oDoo0oD0b0D0Deec0 00000 0DOO0OO0Odao 30
gdoooogooogooofoooooooogoao
Oo0oodooogpooooooogodoooooogpooooooognoogoogdnooOogan
00000000 gogoooogooooooooooooooooooooooooonan
oo oooooooooooob b oo dooooooooooooooood:
0000000000000 ooooognooooodoogdnoogogogdnooOogan
Jdoodoogdpodoodoogodoodooooogoodoodgonogogoodooogan
0000000000000 ooooooooooooogogoddg
ogooaod

TN o
HO—A1: A3: AZ_OH

5@%4 5&¢d

1 2

(X )b | (X%)e Ja c e (1)

000000000 00000000000000000000000000000

D0000000000000000"'0000000000000000000000

0o0gogogogoogogogogogogogiogogogogogoogogogogan

gbodgodgdogogodgodagoagonagongognagonagonagoagongogonagodegn

00000000000 0000°'00000000000000000000000 50




O

A3) JP 7888151 B2 2026.7.13

gbogoagoagoagogoagoagoagonagoagoagondagoagoanodd

Oooo0o0oooop@m|o

oboooobooboboboboooooao
ugbobobdobobobobobobobobobeeobOobobob
o000 o00o0o0ooooooooooonooooooonn

oooooooboooboooobooobooobobobooobao
oooboOooobooobooooobooobooooogoooao

0000000000 oooogooogooogoooogooan

gbodgodadodagodagogogodagodagogodgidecddfgnogan

00o000g0o0oogogooggio.-0fgfgooggooogooan

OooooOoOogoooooooooooogoig|i™g

O O O

OoooQooooouoooooogogooogioig
OoooQooooouooooooogooogioim
OooooEooo oo oooooooog;oim

o

0000000000 oooogooogooogoooogooan

oo opopooOooOboocooooooon|™

O
O
O

O
O
O

[ |

OoooOooooooooo0oo0Doooo0oooDoooogogoioboo

OooOooooooooooooDoooDoooooooomoI@mDjobo;ojoa

OoooooooooooooDooooooooooin-ooiooa
e e e e e e
e e e e e

Oooooooooogogoog

O
O
O

O
O
O

O 0Oo0odgao
Oo0Oo0odao
Oo0ooOodgao
Ooo0oodao
Ooo0oodgao
Ooo0oodgao
Ooo0oogao
Ooodg
Oooodg
Ooo0oodg
Oo0ood
Oo0ood
O o0ooOodg
Oo0oodg
Oood
Oood
Oood
Oooodg
Oood
Ooodg
Oooodg
Ooo0oodg
Oo0ood
Oo0ood
O o0ooOodg
Oo0oodg
Oood
Oood
Oood
Oooodg
Oood

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

I I R (|
O 0Oog
O o0Oood
O o0Oood

|
|
|
|
|
|
|
|
O
(|
|
|
|
|
|
|
|
|
|
|
O
(|
|
|
|
|
|

gbooboobobobobobobobobobobobobobao

gbooooooao
goo
obobobobobobobobobobono

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

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

10

20

30

40

50



e ) ) A e A A

e e e e e e e e [ e e e s [y A g |

e e e e e e e e sy A g |

e e e e e e e e s I A |

Ooo0oood
OooooOod
I [ |
Ooo0ooo0od
Oo0ooo0od
O Y [
O Y [
I R [
Oo0ooogod
Oo0ooogod
Oo0ooogod
Ooo0ooogod
Ooo0oood
OooooOod
I [ |
Ooo0ooo0od
Oo0ooo0od
O Y [
O Y [
I R [
Oo0ooogod
Oo0ooogod
Oo0ooogod
Ooo0ooogod
Ooo0oood
OooooOod
I [ |
Ooo0ooo0od
Oo0ooo0od
O Y [
O Y [
I R [
Oo0ooogod
Oo0ooogod
Oo0ooogod
Ooo0ooogod
Ooo0oood

Iy e A e I [

oo ooooDoooooooooogooo

I I [ |

O
O
O

Oooooooooooooooooogogog

https://www.titech.ac.jp/news/2021/0621730

I [ [y A
O0Oo0oood
Y s Y I A
O 0OoO0oogodg
O0Oo0oogodg
Y [ s [ I A |
[ s [ A |
Oo0Oo0oogoodg
Oo0o0oogoodg
Ooo0oo0oogooQg
I [ s [ A
I [ s [ A
I [ [y A

I o I |

g
g

O
a

OoOoOoooooOooboao
OoOoOoOooOooOooOooboao
Oo0oDoDoogooQgooao
Oo0OoDoogogooo
OoOooogogooao
OooOooogogooao
OooOoooogogoooao
OooOoOooogoooao

O 0Oo0o.O
O O
O O
O O
O O
O O
O O
O O

g“ obooooao
gbooooagao

obooooogao

Ooooogooogoao
Ooooooogoao
Ooooooogoao
Ooooooogoao
Oooo0oooQgoao
Ooooooogoao
OO0 0gooogoao
OO0 0gooo-gaoao
o000 4gooodgaoao
oo o0o4gogoogoao
Oooogogoogoao
Ooooogooogoao
Ooooogooogoao
Ooooooogoao
Ooooooogoao
Ooooooogoao
Oooo0oooQgoao
Ooooooogoao
OO0 0gooogoao

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

|
O
O
|
|
|
|
|

4)

Ry B [ |
O 0ooOoogd
I Y [
I R [
Oo0ooogod
I R o [
Oooogod
Ooooogod
Ooo0oood
Ooooo0od
I B [ |
I B [
Ry B [ |
O 0ooOoogd
I Y [
I R [
Oo0ooogod
I R o [
Oooogod
Ooooogod
Ooo0oood

O
O
O
O
O
O
O
O

gbobobonob
gboboobanb

I I [ |
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O

O
0

g

g

O

JP 7888151 B2

go

O

OoO0Oo0oood
OO0Oo0ooogod

O
(|

g

Ooo0Oo0oood

|

O

2026.7.13

Ooo0Oo0ooogod
Ooo0Ooood

O
O
O

go

Ooo0ooogoao

g

co 000000000000

Ooo0ooogoao

10

20

30

40

50



Ooooooogogooogog
Oooooooogogooogog
Ooooooooogogooogog

Oooooooogao

[ A [ e R I A [ |

[ e e e e R [ I I

O
O
O
O
O

O
O
O
O
O
O

O
O
O
O
O
O

Ooo0oo0ooood
Ooo0oo0ooood
[ [
Ooo0oo0o0oood
O0OoO0oogooogd

()

oboobooobobobaoanb
oooooooboooboooobooobooobobobooooao
gobooboobobobobobobobobobobobobobo

uboboboboboboboboobobobao
gobobobobobobobobobobuob.OobDobDobOonn
c000o0o0o0o0oooooooooooooooooan
ubobooboboboboboboboboboboboboOobao
oooboooogao
gobooboobobobobobobobobobobobobobo
uboobooobobobobobobobobobobobobobao

Ho_A1ﬁ/§:1
e

ey e e e e e e R A [

e e A [

ey e e e e e e A [
A [ |

OoOooooooDooooooooooooQgoo

Oooooooooooooooog

‘'0000°'0000000000000000000000000000A0
0000000000000 0000000000000000
ooboboooboobobobobobobobobobobooboo
oobooboboboboboboboboboboboboenonn
0'0000°'00000000000000000000000
O

X"

OoocoooooOod

O o0Oo0Oo0oaon
Oo0Oo0ooo-g
O0Oo0ooog

|
O

|
O

O
O

OoD0DoDoo0oo0oo0ooDoDoogoogogoooao

O

[
|
O

O O
O O
O O

OoODoDoo0ooooDooogoogogoooao
OoOooooooooogogogogoooao
OoOooooooooogogogogoooao

O

O
O
O
O

O
O
O
O

OoOoooooooooogogoooao

Ooooooogogodg

ol N
YA

O

Ooooogoad
Ooo0ooogoad
Ooo0ooogod

(X*)e

O

Oooooooogoogodg

O

Oooooooogoogodg

O

Ooooooo4googogodg

O

Ooooooooogodg

O

Oooooooooodg

O

Ooocoooo4ooodg

O

OoDODoDoo0ogoQoooao

A2 _OH

O

Ooooogogo
Ooooooogogo
Ooooooogogo
Ooooooogogo
Ooooooogogoo
OoooooOoogoo
OooOooooOoogogoo
I I A I
OooOoooo0oogooao
OooOoooOoo0oogooao
Ooo0OoOooo0oooao
Oo0o0oDooogod
Oo0ooooogdg
OoOooOooogdg
Oooooogdg
OooOooooogdg

I [ |

O

O

O

O

O

Ce (1)

O

O

O

O

O

O

O

O

O

O

O

O
O
O

O

I [ |

JP 7888151 B2 2026.7.13

Ooooog

10

30

40

50



e ) ) A e A A

e e e e e e e e [ e e e s [y A g |

e e e e e e e e sy A g |

e e e e e e e e [y A g |

Oooooooooooooooooogooag
Oooooooooooooooooogogoaog

O o0Ooo
O 0OooO
O 0Ooo
O 0Oooo

Iy e e e e A A s [y o
Iy e e e Ay s [y o

O
O

Ooooooooooooooooooooogoao

Ooo0oodg

O
O

O
O

Ooocooooogod
OoocoOooogod

O 0Ooo-g
O 0Ooo

A i [
I I [
O0Ooodgaog
I o
I o [ |
I o [ |
Oo0oog
I o [ |
Ooooog
I |
I |
I o |
I o |

Oooooooooooooooooooo0ong

Oo0ood

I e s e e I s [ |

e s [
OO0 o ooDoOoogoooogooodg
OO ooooogoooogood
OoDooooogogooogood
OoDooooogogooogogood
OoDoooooooogogood
oo oooooooogogoogd
oo oooooooogogoogd
Ooooooooooogogoogdg
Oooooooooogogood
Ooooooooo0oogoooOod
[
e s [
OO0 o ooDoOoogoooogooodg
OO ooooogoooogood
OoDooooogogooogood
OoDooooogogooogogood
OoDoooooooogogood
oo oooooooogogoogd
oo oooooooogogoogd
Ooooooooooogogoogdg
Oooooooooogogood

I I

O 0Oooo

O
O

O
O

O 0Oo0o0ooog
O 0Ooo0oooog
O 0Ooo0ooood
O Ooo0ooood
O 0Ooo0ooood
O 0Ooo0ooood
O 0Ooo0oood
O 0Oo0o0oood
O 0Oo0o0oo0oao
O 0Oo0o0oo0on
O 0O0Oo0oo0ono
O O0Oo0oooog
O 0Oo0o0ooog
O 0Ooo0oooog
O 0Ooo0ooood
O Ooo0ooood
O 0Ooo0ooood
O 0Ooo0ooood

O
O

O 0Oooo

O
O
O

OJ
O
O
O
O
O
O
O
O
O
O

(6)

ao

ugoad

goad

O
O

O
O

ad

g

ad

JP 7888151 B2 2026.7.13

OO
OO
OO
O O
O O
O d
O d
O d
O d
O d
O d

O
O
O
O
O
O
O
O
O
O
O

OO
OO

Oo0Oo0O0oo0ooOooo
s Y O
OoOoogoogoo
OoOoogogoo
OoOoogoogoo
OooOoogoogoo
OooOooOoogoogoo

Ooood
Oooodg

O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
OO o
OO0
O OO
O 0O o0

u]

uobooooboobgonb

oboboobobobo

oooo°0o0o0o0oooaon

‘0000000000000 0000000

uo

O
|

ugod

[
|
O
O
O
O
O
O

|
|
|
|
|
|
|
|

god

god

000000000

gpooooo

oboooad
oo
opoooagd

googao
ooono
googao

O
O
[
|
O

oboooo
ao
ooo0o0

ooogao
googao
ooono

O
|
|
|
|

10

20

30

40

50



OoOoooooooooooooooogooogao
Ooooooooooooooooooooogao
OooooooooooooDoooooooogoao

Ooooooooooogoog

Ooooooogogooogog
Oooooooogogooogog
Oooooooogooogog
Ooooooooogooogog

O 0Oooo
O 0Oooo

O
O
O
O
O
O

Ooooooooogao
O
O
O
O
O

Ooooooooogao
Ooooooooogao

Oooo0o0ooao
O
O
O
O
O

I s A A
I A B
Y Y I Y
I Y
I R I Y
I s Y
I s A A
I s A A
I A A
I A A
I [ A A
I A A
I s A A
I A B
Y Y I Y
I Y
I R I Y
I s Y
I s A A
I s A A
I A A
I A A
I [ A A
I A A
I s A A
I A B
Y Y I Y
I Y
I R I Y
I s Y
I s A A

oo oooooood
oo ooooogooogd

I
—R-0-C

O

O 0O O
O 0O O
[ A |
[ I B |
O O O
O O O

Oooo0ooOoood
Oooo0ooOoood
Oo0ooO0oogooogod
Oo0ooO0oogoood
Oo0oo0oo-good
Ooo0oo0oogood
Oooogood
Ooooogoood
Ooooogoood
Oooo0ooood
Oooo0ooood
Oooo0ooOoood
Oooo0ooOoood
Oooo0ooOoood
Oo0ooO0oogooogod
Oo0ooO0oogoood
Oo0oo0oo-good

Ooooooooogoooogao
Ooo0oo0oogood

Ooooooooogooogao

HO-A' N

>S5

O O

O
O
O
O
O
O

Oooodg
OoooQg
O oo
[ R |
[ |
[ |

ol

O

e

X"

<A

(X)e

Ooood
Ooood
Ooood
Oooodg
Ooo0oodg
i R |
Ooo0ood
I i R |
O oOooOod
O R o R |
OoOood
OoOood
Ooood
Ooood

O
O
O

A?—OH

O

O

JP 7888151 B2

O
O
O

gboooaogao

O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O

Ce (1)

2026.7.13

googao

Oo0oogao
Ooogao
Ooo0oogao

Ooood
Oooodg

000'0000°'0000000000000000000000000000A0
00000000000 000D0°00000000000000000000000
gbooboobooboobuobuobuobuobooboobuobobDoboooobooboDooboonn
gbobooboboboboboboboboboboboboboboboennn

10

20

30



Oo0OoOoooogodg
OoO0Ooooogodg

e ) e I [ |
I e [ |

(8)

JP 7888151 B2 2026.7.13

0000000000000 °00000000000000D00D000OD0O00O0
oo oooooo oo oo oooooooooboooao
goooa
good
goodooouoooooboouooouoobooooaan
oooo
0o
O

/\[ ./\] ,

(X)b (X)C a s ()
oooo

‘o000 o0D0D'00000000D0O00O00O0DO0O0O0D0O0ODO0OO0OO0O0O0OOaOn
0000000000000 000D00D0D00D000D000000000O00000
0000000000000 D000D00D0O0O0DO00D0O0OO00O00O0O0O0ooOooan

gbobooboobogobobobobgobog

‘000000000000 00000D0D0000000000000000000
gooboooboooooooobooobbooobooooboboooobbooobao

0oooo0o
‘0000000000000 DO0DO0ODODOO
0000000000000 D0D0O0O0DDO
‘D000 DO0DO00O0D0O0D00ODO0DOO0DOODOO
0000000000000 O0D0O0OO0O0OD0OO0O0O0OO
o000

0000000000000 D0000D0DO0O0DOO
0000000000000 O0’ 000000000
0000000000000 O0D0O0O0D0DO0O0DOO
0000000000000’ 0000000000
0000000000000 O00O0O0OO0OO0OO0' 000
0000000’ 0000000000000 0O0O0
000000000’ DOO0D0DD0DO0OO0DODO0OO0DOO0
0000000000000 000O0O0O00O0O0O0O0
0000000000000 O0D0O0OO0O0ODO0O0D0OO
0000000000000 O0D0O0O0D0DO0O0DOO
0000000000000 D000O0D0DO0O0DOO
0000000000000 O0D0O0O0O0OO0OO0O0D0OO
0000000000000 O0D0O0OO0O0ODOO0ODOO
0000000000000 D0D0O0O0DDO0O0DOO
0000000000000 000O0O0O00O0O0O0O0
0000000000000 O0D0O0OO0O0ODO0O0D0OO
0000000000000 O0D0O0O0D0DO0O0DOO
0000000000000 D0000D0DO0O0DOO
0000000000000 D0ODOOO0ODOOoOoOOOoO:
0000000000000 O0D0O0O0O0ODO0O0ODOO
0000000000000 D00O0O0D0DO0O0DOO
0000000000000 000O0O0O00O0O0O0O0
0000000000000 O0D0O0OO0O0OD0OO0O0O0OO

Ooo0oodgao

OooOoooooooooooDooooooooogao
OooooooooooooDooooooooogao
OooooooooooooDoooooooOooogao

Ooooooooooooooogoooog

god

[ |
(|

(|

go

oo
oo

O O

Oo0oDoDo0o0o0oDoDoDoDoUooUoDoDoDoooooood
Oo0oDOooo0ooooDoDooooooDoooooood
Oo0oDOooo0oo0oooDoooo0ooDoDoooooood

OoooooooooooooOoooQgao

Ooooooooooooooooooogao

A i [

ogoad

U o

U o
U o

Ooo0Ooo0oood

OoOoOoOoooooooooooooooogogoogao
OooOoooooooooooooooooogogoogao
OooOoooooooooooooooooooogao
OooOoooooooooooDooooooooogao

Oo0oOoooooooogoogooao

g

U g
O o
O

20

30

40

50



)

Ooo0ooo0od
Oo0ooo0od
O Y [
O Y [
I R o R |
I R o |
Oood
I o [ |
I o |
I o |
I [ |
I R o |
I R o |
I R o |
I R o [ |
I A o R |
I R o R |
I R o |
Oood
I o [ |
I o |
I o |
I [ |
I R o |
I R o |
I R o |
I R o [ |
I A o R |
I R o R |
I R o |
Oood
I o [ |
I o |
I o |

Ry [ By
[ By
Y Y Y
Oo0oo0ooOgoao
Oo0oo0oogooao
Oo0ooogoao
OoQooogoao
Ooooogooao
OooQooogooao
OooQooogooao
O I [
I [
I [
O I B [
Oo0OooOoogaog
Oo0ooogaog
Oo0ooogaog
Ooo0ooogaog
Ooo0ooogaog
Ooo0ooogaog
Ooooogao
Ooo0ooogoao
O I [
I [
I [
O I B [
Oo0OooOoogaog
Oo0ooogaog
Oo0ooogaog
Ooo0ooogaog
Ooo0ooogaog
Ooo0ooogaog

OO
O O
OO
O O
O O
O O
O O
O O
OO
O O
OO
OO

O d
OO

Ooooooogogogodg

Oooo0ooOoogoao

OoooooooooOooooQgoo
OooooOoogoao

OoooOooooooobooogooOo.o
OO0 oODoDoo0ooooDoogoogogoo
Oo0oODooooooDoogogoo
Oo0ooOoooooooogogoo
Oo0ooOoooooooogogoo
Oooooooooooogoo
Ooooooooooooogoo
Ooooooooooooogoo
Ooooooooooooogooo

Ooooooogooobooabo
Oooooo0ooOooobooabo
Oo0ooOooo0oogooOoobooboa.o
OOo0oOooo0ooOooOooboobab.
OO0 oDoDoogoooao
Oo0oDooogoooao
Oo0oooogoooao
Oooooogoooao
Ooooooogogoooaoo

Iy e e e Ay s [y o
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

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

Iy e e [y
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

I e e s s [
e e sy [
e e ey [ s [
e e [

v O
HOY - (2)

oooooo
oooboooobooooooooboooboooboobooo
oooobooo

O
O
O
O
O
O

O
O
O
O
O
O

Oooo0ooOoogoao

Oooo0ooOooao

JP 7888151 B2

I I

[y

OoOooogdg

O 0Oooo

2026.7.13

10

20

30



(10)

googao

o
o

= (i)

Ooooooooooooooogoao
Oooooooooooogoooogoao
Ooooooooooooooogoao
Ooooooooooooooogoao
Oooooooooogooogao
Oooooooooogogoogao
OO0 o0ooooogoogao
Ooo0Do0o0ooogoogoogao
Oooooodogoodgoogao
Ooooooooodgoogao
Ooooooooodgoogao
Ooooooooogoogao
Oooooooooogogoogao
Oooooooooogogoogao
Oooooooooogogoogao
Oooooooooogooogao
Oooooooooogooogao
Oooooooooogogoogao
OO0 o0ooooogoogao
Ooo0Do0o0ooogoogoogao
Oooooodogoodgoogao
Ooooooooodgoogao
Ooooooooodgoogao
Ooooooooogoogao
Oooooooooogogoogao
Oooooooooogogoogao

Oooooooooood
Oooooooooood
Ooocooooooood
Ooocooooooood
OoooOoooogoogooogd
Oooooooogooogd
Oooooooogooogod
OoOoooooogoogogoogod
Oooooooogoogoogod
Ooooooooooogod
Oooooooooood
Oooooooooood

Ooooooogooogoo
Oo0Oo0o0ooo4googoao
Oo0oo0o0ooo4Qgooogoao
Oooooogooogoao
OoOooooogoogoao
Ooooooogoogoao
Ooooooogoogoo
Ooooooodgoogo
Ooooooo4gogoogao
Ooooooo4gogoogo
Ooooooo4dodoogo
Ooooooo4gooogo
Oooooo4gogoogo
o000 ooOo4Qgoogao
OO0 oo ooOodoogao
oo oo oodoogao
oo oo oodoogao
oo oooodoogao
oo oooogoogao
Ooooooodgoogo
Ooooooo4gogoogao
Ooooooo4gogoogo
Ooooooo4dodoogo
Ooooooo4gooogo
Oooooo4gogoogo
o000 ooOo4Qgoogao
OO0 oo ooOodoogao
oo oo oodoogao
oo oo oodoogao
oo oooodoogao
oo oooogoogao
Ooooooodgoogo
Ooooooo4gogoogao

e e e e e e e R e s s s A [ s [y
e e e e e e A e s [y
Oooooooooogoo

OoooooDoooooooDoooooogooogao
OooooDoooooooooDooooooOoooQgao

Oooooooooodgao
Ooooooodooodgao
OooOo0ooodgoogao
OooOo0ooogoodgao
OooOooodgoodgao
OoOooooodgoodgao
Ooooooodgoodgao
Ooooooodgoodgao
Ooooooogogoogao
Ooooooogogoogao
Ooooooo4ooogao
Ooooooodgogoogao
Oooooooooodgao
Ooooooodooodgao
OooOo0ooodgoogao
OooOo0ooogoodgao
OooOooodgoodgao
OoOooooodgoodgao
Ooooooodgoodgao
Ooooooodgoodgao
Ooooooogogoogao
Ooooooogogoogao
Ooooooo4ooogao
Ooooooodgogoogao
Oooooooooodgao
Ooooooodooodgao
OooOo0ooodgoogao
OooOo0ooogoodgao
OooOooodgoodgao
OoOooooodgoodgao
Ooooooodgoodgao
Ooooooodgoodgao
Ooooooogogoogao

OoooooooooooooDooooooooogao
Ooooooogogoogao

OoooooooooooooDooooooooogao

O
O

JP 7888151 B2 2026.7.13

|
|
O
O
(|
|
|
|
|
|

20

30

40

50



(11) JP 7888151 B2 2026.7.13

gboobooboboboobooobooboobobobobooboboboobooboboobooooaon
ooobooo
goboobooboboboooobooboboboboboobooboboobobobooooo
gboboobobobooboooboooboobobobobooobooboobooboboobooooan
gboobooboboboooooboobooobobobooboboboobooboboobooooao
gobobooboboboobooobooboboboboboobobobboboboboobooo
gbobooboobobobooooboooboobobobooboobooboobooboboooooan
gbooboobobobooboooobooboboboboobobooboboobooboboobooooaon
ocoooboooboooobooobobooobooobooobooobbooobobOoo
goboobooboboboooobooboboboboboobooboboobobobooooo 10
gboobooboboboobooooobooooooooooooooooao

oooooo
gobobooboboboobooobooboboboboboobobobboboboboobooo
gbooboobobobooboooboooboobobobobooboobobooboboobooooan
gbobdobobobdoobodoboobobobobobdbUdUecbbobbobobOoDbDO
Ob0bOo0oobobobooobooobooboooobbooobooobooboooooboobooobao

o0 0000000000000 00O000O00DO00D0O000
gbdobdbecb0bO0ODbO0ODOO0ODOODODODODODbDODbOODODODODOeOO
ooobooooboooobooouobobboes0bbOb0OO0b0DbOO0O0DbDDOO0OO0Dbes0DOoOoDO
gbobobobobobobooboboboobobo0obo0be.cbb0DbO0ODbO-ODODO 20
gboboobobobooboooboooboobobobobooobooboobooboboobooooan
gboooodoaobanb

gooooogao
gbobobobe.cbO0DbO0ODODODODODODODODODODODODODODOO
gboobooboboboobooobooboobobobobooboboboobooboboobooooaon
ooobooo0ooboooobooo0obobooo0oDbbo0ooboOo0o0b0DbDb0DO0o0DbDbDec0DbO
gobobobobobooooboobobobobobooboboboobobobooooo
gboboobobobooboooboooboobobobobooobooboobooboboobooooan
gbogoooogoooogan
gobobodbe.cO0DO0ODOODODODODODODODODODODODUODODOO 30
gboooboobo

gboboobooobobaonb
ooooboboooboooboooboboouobooobooobooobbooobobOoo
goboobooboboboooobooboboboboboobooboboobobobooooo
gboboobobobooboooboooboobobobobooobooboobooboboobooooan
gbobobuobobdbodotbdobdecbbobbobbobbobOobOoDbODODODO
oboobooboboboo
gbobooboobobobooooboooboobobobooboobooboobooboboooooan
gbobobobobobooooboootbotec 0000 ooon
ocoooboooboooobooobobooobooobooobooobbooobobOoo 40
goboobooboboboooobooboboboboboobooboboobobobooooo
gboobooboboboobooooboobobobooboooboobobobooboboobooooaon
ocooobooobooobooobobooobooobooobooobboooboobOoo
gooboboboboobotbooboboboboboboboboboboo
gbooooooad
gbogboobobobdoodoboobobobobobobUobUecbbobobOoDbO
oooboooboooobooouobobooo0obboO0ooboO0o0b0DbDo0D0o0DbDDbDec0DbO
gbobobobobobobobobo
gboobooboboboobooobooboobobobobooboboboobooboboobooooaon
ocooobooobooobooobobooobooobooobooobboooboobOoo 50



(12) JP 7888151 B2 2026.7.13

ugboobooboobobobobobobobobobobobobobobobao
gooboooobooooooooobooobooobobooboboboooboooo
gobooboobobobgoboboboboboboboboboboboboboo
gboobooboobooboboboboobooboboboboooooooonn
god
cUOO0boobobobobobobobobobooboboboboboobooo
gbobooboboboboboboboboboboboboobobobonn
cUbOobobOobobobooboboboboboboboooboobobooboooboonn
gooboooobooooooboogoobooobooobobooboboboooboogo
gbobooboobgobgoboobgonn

Ooo0OoOoooogoogao
OooOoOooooogao
Ooooooooogao

ooono
googao
googao
gogao
ogooo
ooogao
a UeOO0O0OcDO
cO0000D00O000D0OO0OO0O0DODOO0O0DbOOO0O0bLDOO0DO0O0DbD.00b0DbOO0OO
gobobobobobobobobobobobobobob.OobOoDbOonoD
ugbobooboooboobobobobobobobobobobobobobobao
gbobobobobobobobobobocbobobobOobobob
obobobobobobobobobobobobuobUobUoboboab
gbooobooobobobobobobobobobobobobobobobobao
ugbobobobobobobobobobao

OoOooo0ooood
OoocooooOgood
Ooocoooogood
Oo0ooO0oogooogod
Oo0ooO0oogoood
Oo0oo0oo-good
Ooo0oo0oogood
Oooogood
Ooooogoood
Ooooogoood
Oooo0ooood
Oooo0ooood
Oooo0ooOoood
Oooo0ooOoood
Oooo0ooOoood
Oo0ooO0oogooogod
Oo0ooO0oogoood
Oo0oo0oo-good
Ooo0oo0oogood
Oooogood
Ooooogoood
Ooooogoood
Oooo0ooood
Oooo0ooood
Oooo0ooOoood
Oooo0ooOoood
Oooo0ooOoood
Oo0ooO0oogooogod

I Y

I R I Y

I s Y

OO oooDooooogogoogog
OO oooooooooogoog
OoOoooooooogoog

gbobobobobobobo0be.cbbODbOoDbODbOOOnO
gbc.0b0oboboonoag
cOQ0bobooboboobobuobobobobgobaobgadnb
00O« 0O0DbO0ODbO0ODbODODODODODODODO
eO00OO0DO0ODOOOOODODOOODDOODODOODOOO
gbobooboobobobobcb0boboooaAaOO
ooobooobooooobooobooooooooobao
gbobobee00D0O0ODcODO0ODODODODODO
gbooboobooboobobooboboobooboobobogonn

Oo0OoDoDooOoogooao
OoOoDoogoogooao
Ooo0ooOoogoog®
I I B

O 0OoooOoo

O
(|
|
|
|
|

gbobobobuobuobUdesbbobbosoono
gboboooobooobooobooon
gbobobobobobobobobobobobobobOobabo
c00O0000O000D0OD0O0O
gobooboobobobobobobobobobobobobobobao
uboboboboboboboboobao
oooooooooooboooboooooboooobboooboooo
obobobobobobooboo
uboboboboboboboboboboboboboboOobOoeD
ugbobooboaobooaobgohb

Oo0ooOooooooboboOod
Oo0DoDoo0oogogooDooogogog

e e e s [
O

Oo0oooo oo oouooooogoogogoao-©

S|
[m}
O 8
e Y e e e A s [

OOo0goooooooooooooOooooo

O

obobobobobo0obO0oDbU0Oec0bO0DbO0Oe0O0O0ODOoOODO
gbobobdbecb0bO0obO0ODbDOc0O0OO0O0OO0O0+x00000
ooobooooo0ooOo0oo0o0booUdbdec000b0DOO0OO0O0DD.0O0DbODOOO

e e e e e e e e e e e e e e s s s
|

OooooogooooooooooooooooooOoao

OooooogooooooooooooooooOod

Ooooogoogoao
Ooooogoogoao

10

20

30

40

50



e ) ) A e A A

e e e e e e e e [ e e e s [y A g |

oo ooooogogood
Oooogoog

O
O
O
O

e e e e e e e s [ s [y o
e e e e e e A [ s [y o
e e e e R [ s [y o
e e R A [y o

Ooo0oood
OooooOod
I [ |

O
O
O
|
[
[
|

I [ |

I |

O
O

I |

O
O
O

O
O
O

O 0Oo0o0oo0on
O 0000
O 0Oo0ooog
O 0Oo0ooog
O 0Ooo0oooog
O 0Ooo0ooogd
O 0Ooo0ooood

I I [ |
O o0OooOgoo
Oo0oOoo
Oo0oOoo
I I [ |
I I [ |
I I I |
I Y [ |
O 0O oOgo
O 0O o0go
O 0o ogo
I I o [ |
I I [ |
O o0OooOgoo

OooooooooooooooooogogoQg

Ooo0Oo0Ooo0oooao
OO0 oooggoQg
OoOoooggoQg
Oo0Ooooggo
Ooo0Ooogogo

O
O

I |

I |

Ooooooogoood
Oo0oO0ogooodgooOod
Oo0ooO0oogooodgood
OooOoogooodgood
OooOoogooodgood
Oooooodgood
Ooooooogood
Ooooooogood
Ooooooogogood
Ooooooogoood
Oooooooogoood
Ooooooogoood
Ooooooogoood
Oo0oO0ogooodgooOod
Oo0ooO0oogooodgood

OoOoOo0oogogogoo

I o |

O 0Oooo

O 0Ooo

O 0Oooo

O 0Oooo

O 0Oooo

O 0Oooo

O 0Oooo

O 0Oooo

O 0Oooo

O O

|

O 0Oooo

DDD
DDI:I

g

I [ |
I [ |

OO
OO

O
O

I [ |
I [ |

O
O
O
O
O
O
O
O
O

Oooogoog

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

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

Ooooog

O
O
O

I [ |

I [ |

I |

I [ |

I |

I |

I |

I o |

(13)

0od
oo

O 0Oooo

O 0Ooo

O 0Oooo

O 0Oooo

c0O0o0ooo=+
O-0o0o0Oo0oogano

O 0Oooo

O 0Oooo

O 0Oooo

OooOoOo0oogogoo

O 0Oooo

goad
god

O 0Oooo

OooOoooogogoo

O 0Oooo

I [ |

O
O

Ooooogoooogad

I [ |

I [ |

Ooooogoooogod

I [ |

goad
god

O
O
O
O
O

OooooOoooogod

Ooooog

OooooOooogod

I [ |

Ooooooogoo

I [ |

JP 7888151 B2

OooooooQgod

I |

Oooo0oOooogo

I o |

s Y O

O 0Ooo

ugoaao

[ Y

O
O
O
O
O
O
O

OoOoOo0oogogogoo

OooOoOo0oogogoo

2026.7.13

OooOoooogogoo

Ooooogoooogad
Ooo0ooogoao

Ooo0ooogoao

10

20

30

40

50



e ) ) A e A A

e e e e e e e e [ e e e s [y A g |

e e e e e e e e sy A g |

(14) JP 7888151 B2 2026.7.13
0000000000000 000000000000000000000000
000000000000 0000000000000000000000000
0000000000000 000D00000O0O00OO0O0O0O0OODOoooooooan
0000000000000 000D00000000000000000O0o0oan
000000000000 0000000000000000000000000
000
0oo0Q
000000000000 0000000000000000000000000
0000000000000 000D00000O0O00OO0O0O0O0OODOoooooooan
0000000000000 000D0O0000000000000000
000
0000000000000 0O00D0O0O00D0O0O00OO0ONO0O0OODONOoOoOoOoooan
00000..00000.00000000000
000000000000 0000000000000000000000000
000000000000 00O0000O00000
0000000000000 0O000000000..000000000000
0000000000000 000000000000000000000000
0000000000000 0O000000D0..00000000000000
0000000000000 000D00000O000O00O00ODONOooooooan
0000000000000 000D00000000000000000O0o0oan
000000000000 0000000000000000000000000
0000000000000 000D00O00D0O0O00O0O0O0O0ODONOOoOoOoooaOn
Ooooooooooo
0000000000000 000000000000000000000000
s0000000000000000000000000000000000
0000000000000 000D00000O000O00O00ODONOooooooan
0000000000000 000D00000000000000000O0o0oan
000000000000 0000000000000000000000000
0000000000000 000D00O00D0O0O00O0O0O0O0ODONOOoOoOoooaOn
0000000000000 0O00D00O0000O00OO0O0O00OO0ONOooooooan
0000000000000 0O0000O00D00O00O00
000000000000 0000000000000000000000000
0000000000000 0O0000O00D.000000000000000
000000000000 O0O00
000000000000 0000000000000000000000000
0000000000000 0O00D0O0O00D0O0O00OO0ONO0O0OODONOoOoOoOoooan
0000000000000 0O00D00O0000O00OO0O0O00OO0ONOooooooan
000
000000000000 00O0000O00000000.:00000.000
0000000000000 O0O00
000
000000000000 0000000000000000000000000
O
0000000000000 000D0D0000O0O00O0O0O00O0DO0OoOoooooan
000000000000 0000000000000000000000000
000000000000 0000000000000000000000000
0000000000000 000D0D0O0000O00OO0O0O0O0OO0ONOooooooan
D0O0000O000O0O00O0O0
000

10

20

30

40

50



e ) ) A e A A

e e e e e e e e [ e e e s [y A g |

e e e e e e e e sy A g |

e [ e e I [
Oooooooooooooooooo0oooo0ooooOooooQgoaog
Oooooooooooooooooo0ooooooooooQgoao

Oo0Oo0O0ood
O0Oo0O0ooOod
OoOooogdg
OoOooogdg
OoOooogdg
OooOooogd

OooOoooooooooooDoooDooooogogoaog

OooooooUoooooooooooooogoag

Ooooooooooooooooooooogoog

|
|
O
O
|
|

Oooooooooooooogao

OO

O 0Oo0ooOoo
O 0Oo0oo0Ooan.
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
Y I
O 0Ooo0ooOoo
Y I B
O 0Ooo0ooOoo

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

O 0oo0ooao
O 0oo0ooOoao
O 0Ooo0ooo
O O0oo0ooo
O O0oo0ooo
O Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O 0Ooooo
O o0oooo
O o0oooo
O 0oo0ooao
O 0oo0ooOoao
O 0Ooo0ooo
O O0oo0ooo
O O0oo0ooo
O Ooo0ooo

OoocooOooood

Ooocooooogoooogood
OoooOoooogoooogd
Oo0ooO0o0ooodood
OooOoooodgood
Ooooooodgood
Ooooooodgood
Ooooooogood
Ooooooogood
Ooooooogogood
OooooooQgoood
Ooooooo4goood
Ooocoooogoood

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

O
O
O
O
O
O
O
O
O
O
O

OoocoOo0ooonod

I s [ Y Oy

Oo0OoogoQgoo

Oo0OooogooQgoo

OoOooogoogoo

O
O
O
O
O
O

OoOooogoogooo

Ooo0ooogaog
OooooQgaog
Ooo0ooogaog
Ooo0ooogoao
R [
R o R |
I o I |
0 o R |
O R o R
O R o R
Oo0ooOod
Oo0ood
Oood
Oo0ood
Ooood
Oooogd
o I |
R o R |
I o I |
0 o R |
O R o R
O R o R
Oo0ooOod
Oo0ood
Oood
Oo0ood
Ooood
Oooogd

OooooOooood

Oooo0ooOooood

OooooOooood

Ooo0oo0ooood
Ooo0oo0ooood
[ [
Ooo0oo0o0oood
O0OoO0oogooogd
O o0ooOod
Oo0ooOod
Oo0ood
Oood
Ooood
Ooood
R o R |
o R |
I o R |
I B o R |
0 o R |
O A o R |
O o0ooOod
Oo0ooOod
Oo0ood
Oood
Ooood
Ooood
R o R |

I A By
R Y Y O
Y Y Y
Oo0Ooo0o-goaog
I R A Y
Ooo0oogoao
Ooo0oogoao
Ooo0oo0ogoo
Ooo0oo0ogoao
I s B
I [ B

O 0OooO
I I I A
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0OooO

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

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

(15)

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

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

o Ry |

Oood

Oooodg

Oood

Ooodg

Oooodg

JP 7888151 B2

Ooo0oodg

Oo0ood

O o0Oooo

O o0Oooo

i o Ay |

i o Ay |

2026.7.13

o Ry |

Oood

Oooodg

Oood

10

20

30

40

50



e ) ) A e A A

e e e e e e e e [ e e e s [y A g |

I [ |
Ooo0ood
Oo0ood
OoOooOod
Oo0oodg
Oo0ood
Oood
Oood
Ooood
Oooodg
Oooodg
Oooodg
Ooood
Ooo0ood
Oo0ood
OoOooOod
Oo0oodg
Oo0ood
Oood

O 0Oo0onO
O 0Oo0ooO
O 0Ooo-g
i B |
o By |
I |

Oooooooooooooogod
O
O
O

Oooooooooooooogogd
OoooOooogo

O
O
O

Ooooooogoo
Ooooooogoo
Oooo0ooogoao
e Y Y Y Y
OO0 0gooo-dgaoao
o000 Ogooodgaoao
Oo0oo0oogooodgoao
Ooooogooogoao
Ooooogooogoao
Ooooooogoao
Ooooooogoo
Ooooooogoao
Ooooooogoo
Ooooooogoo
Oooo0ooogoao
e Y Y Y Y
OO0 0gooo-dgaoao
o000 Ogooodgaoao
Oo0oo0oogooodgoao
Ooooogooogoao
Ooooogooogoao
Ooooooogoao
Ooooooogoo
Ooooooogoao
Ooooooogoo
Ooooooogoo
Oooo0ooogoao
e Y Y Y Y
OO0 0gooo-dgaoao
o000 Ogooodgaoao
Oo0oo0oogooodgoao
Ooooogooogoao

OooOoooooooooooDooooooDooogao
OooOoooooooooooDoooooo oo ogao

Oooooooooogooodg

Ooo0oo0ooood
Ooo0oo0oooo0od
Oo0Ooo0ogaog
Oo0Ooogao
Oo0oodgao
I o [ |
I o [ |
Ooooog
Ooooog
Ooooog
I [ |
I o |
I o |
I o |
I o [
I o
I [ |
I o [ |

s 5 [ e s e s e e e s e s Y
I o [ |

ugboooaoanb

O o0OooO
O o0OooO
O 0Oooo
O 0Oooo
O 0Oooo

I o I |
0 o R |
O R o R
O R o R
Oo0ooOod
Oo0ood
Oood
Oo0ood
O o OO
Oooogd
o I |
R o R |
I o I |
0 o R |
O R o R
O R o R
Oo0ooOod
Oo0ood
Oood
Oo0ood
Ooood
Oooogd

Ooooooogogoogao
o I |

Ooooooogogoogao
Ooooooo4ooogao
Ooooooodgogoogao

O
(|
|

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

O
O
O

O
O
O

ad

ad

O

goad

O

O

(16)

O

ogoag

O

O

O

ogoad

O

ad

O

goad

JP 7888151 B2

‘0000000000000 0000

gboobooboboobooboobobaonn

O
O
O
O
O
O
O
O

O
O
O
O
O

O
O

oo
uo

0o

0od

guo
0od
oo

2026.7.13

O
O

O
O

oo oOoogooodao
oo oOoogooodao
oo oOooOooodao

O
O

10

20

30

40

50



(17) JP 7888151 B2 2026.7.13

googao

o.__0
m +nHO\/©/\oH+(m+n)©/\(l)r\©
HO OH
inc Acetate (cat.
> |0 OJ\\O/\Q\/
In vacuo (0)
O m/n

140-240 °C

20

Oooooodgood
Ooooooodgood
Ooooooogood
Ooooooogood
Ooooooogogood
Oooooooogoood
Oooooooogoood
Oooooooogoood
Oooo0oooogoao
OO0 0ooogoao
Oo0o0o0O0ooooQgoao
o000 o0oooQgoao
Oooo0oogooogoao
Ooooogooogoao
Ooooooogoao
Ooooooogoao
OooooOooogoao

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

Ooooooooooooooogoao
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

Oooooooooogooogao
Oooooooooogogoogao
OO0 o0ooooogoogao
OO0 oDooDoooOoooogQgoo
Oooooodogoodgoogao
Ooooooooodgoogao
Ooooooooodgoogao
Ooooooooogoogao
Oooooooooogogoogao
Oooooooooogogoogao
Oooooooooogogoogao
Ooooooooooog= odgao
Oooooooooogooogao
Oooooooooogogoogao
OO0 o0ooooogoogao
Ooo0Do0o0ooogoogoogao
Oooooodogoodgoogao

0

b ooooooooooooboobobogan

oobobobobobobobobobo 30
obooboobobobobobobobao
gbobobobobobobobobobao

Ooo0oo0ooOooao
[
Y Y
Oo0ooogog
Oo0ooogog
Oo0ooogaodg
Ooo0ooogaod
Ooo0ooogd
Ooo0ooogoad
Ooo0ooogod
Ooo0oood
I [
Ooo0ooogd

O O

O O

ugbobobobuobobobobobuoboboboboboboboanb
gbobobobobuobobobobuobobobobooooooobono

Iy s e e e [ s [y o
Ooooooo4dodoogo

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

uoboboboboboboboba

I e e e e e s s [ A |
e e e e e e e [ s A |
e e e e e |
e e e e |

i
o) OJ\‘O
o
% m/n
o)
——" o M e, X
HO HoN” ~NH,
NH3/H,0 HO OH

90 °C



Ooo0oo0ooood
Ooo0oo0ooood
Ooo0oo0ooood
I I By
I A By
R Y Y O
Y Y Y
Oo0Ooo0o-goaog
I R A Y
Ooo0oogoao
Ooo0oogoao
Ooo0oo0ogoo
Ooo0oo0ogoao
I s B
I [ B
I I By
I A By
R Y Y O
Y Y Y
Oo0Ooo0o-goaog
I R A Y
Ooo0oogoao
Ooo0oogoao
Ooo0oo0ogoo
Ooo0oo0ogoao
I s B
I [ B
I I By
I A By
R Y Y O
Y Y Y
Oo0Ooo0o-goaog
I R A Y
Ooo0oogoao
Ooo0oogoao

e e e e e e [ s [
ey e e e e s s A [
"Oo0o0o0o0o0DoooUo0ooooooooogogogoao

ey e e e s [

OoOoooooUoooooooooooDoooDooogoao

OoooooooooooooDoooooogao

Ooo0Oo0Oo0ooOooQgao
Ooo0Oo0Oo0ooOoogao
s [ s
Oo0Oo0oooggoQg
Oo0Oo0oooggog
OoOo0ooogogdg
OooOo0ooogogogo
OooOooOoogoogo
OooOooOoogoogo
I [ [
I [ [ I
Ooo0Oo0Oo0ooOoQgao
Ooo0Oo0Oo0ooOooQgao
Ooo0Oo0Oo0ooOoogao
s [ s
Oo0Oo0oooggoQg
Oo0Oo0oooggog
OoOo0ooogogdg
OooOo0ooogogogo
OooOooOoogoogo

O 0Oo0ooOoao
O 0Oo0oo0oao
O 0Ooo0ooo
O 0Ooo0ooo
I |
I Ay |
I I Ay |
N I Ay |
O

I Iy Ry |
O 0Ooo
O 0Oooo
O 0Oooo
O o0Oooo

O

O o0Oooo

O o0ooo

O
O

O
O

O

O
O
O
O

O
O
O
O

(18)

O

O

oooooooboooboooboobooo
ooobOOoOooboOooboooboooo

Ooo0oo0oogoo
Ooo0oo0ogoao
Ooo0oo0oQgoo
I
I A B

JP 7888151 B2

O
O
O

O
O
O

2026.7.13

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

‘0000000000000 0a0

obooboobobobobobobobao
gboobooooboboboboobooooao

‘000000000000 000

000000000000 '000000000000000000000

ooooboobobobobobobobobobobUobobobobobo
gboooboobobobobobobonob

0o
@
SR b HHE ko
SRIRERY) m | m | ww | s | KB | KE
1BE | 2EB8 | 3EH =
BPA IRZ [mg] m 13.0 0.980 125 - 125
=2 [%] 81.3 9.54 0.719 91.5 - 91.5
BOM IR = [mg] 17.8 14.9 13.9 46.6 9.56 56. 1
U2 [%] 21.5 18.1 16.8 56. 4 11.6 68.0
I = [mg] - - - - 46.5 46.5
RE
Y [%] - - - - 64. 7 64.7
oooooad

gobobooboboboobooobooboboboboboobobobboboboboobooo

Oooogao
Ooo0oogo

10

20

30

50



e s e s s A [
e e s e A [
ey A [
A [ |

OooOoogoogoo

R.

oo
g
O

OoocoooooOogao

O
O
O

oo ooooooodg
oo oooooooOodg
Y Y Y
OO0 o0O0oogooogogao
OO0 o0Oo0oooogogao
Oo0oo0O0Ooooogogao
Ooo0OoOoooogogogao
OooOoOoooogoogao
OooOoOoooogoogao
Ooooooooogao
Ooooooooogoao
OoooooooOoogoao
OoocoooooOoogoao
OoocoooooOooQgoao
Y Y Y
OO0 o0O0oogooogogao
OO0 o0Oo0oooogogao
Oo0oo0O0Ooooogogao
Ooo0OoOoooogogogao
OooOoOoooogoogao
OooOoOoooogoogao
Ooooooooogao
Ooooooooogoao
OoooooooOoogoao
OoocoooooOoogoao
OoocoooooOooQgoao
Y Y Y
OO0 o0O0oogooogogao
OO0 o0Oo0oooogogao
Oo0oo0O0Ooooogogao
Ooo0OoOoooogogogao
OooOoOoooogoogao
OooOoOoooogoogao
OooooOoogoao

O
O
O

OooooooooooooooooD oo oDooooogoaong
O
O
O

OoooooooooDooooooDoooDooooogoanQg

0
O

O

O
O

(19) JP 7888151 B2 2026.7.13

ugboboooboobobobobobobobobobobobobobao
ooooooooooobooobooooobooobobboooboooo
obobobobobobobobobobobobonob
uboboboc00booooobobouobobooooooboobognn
ugbobdoboobooboboboboboboboboboboboOobao
cUo0o0oo0o00s00b0obobobobobobobobobobo

0000000000000 O0ODOO0OD0OO0ODODbDO0ObOODgnn
gboobooboobobooooooodo
oooboooobooooboooDbao

O
O

)J\R—’R

H,0

NH

O NH3
J_ + ROH ——>
“07 NH, HoN

o)
RN~ ——2> ROH+ CO; + NH;

+ R-OH

H,0

R-OH + H2CO3

g
oo
oo

g
oo
go
g

ooo
ooo

ugbobooboobgnb
O

O

O
)J\ + R-OH

NH»>

urea

gobooboobobobgoboboboboboboboboboboboboboo

god

goobooboobobuobuobobobobobobuobobobobobao
gbooobooobobobobobobobobobobobobobobobobao
ugboooboobobobobobobobobobobobobobobobobobao

10

20

50



(20) JP 7888151 B2 2026.7.13

oo b oo Do b oo oL bUuooboOood
ddooooooooooooooooooo o oD oD oo ooooooooDooboooOoad
oo oooboooo0ooooboooooooobo oo oooooboooboodd
ood
gooouododoooboooooooob oo ob oo oo uooboobooodd
Oo00o0oo0ooooooo0oo0ooooooooobooooooooooobooodd
goooododobooooooobooouooooob oo uoooboDooboOoodd
gooouooouoobouoobouooooao
ddodooooooooooooodooooo o oD oD oo ooooooooooboooOoao
oo oooboooo0ooooboooooooobo oo oooooboooboodd
oo obuoobuoouooouooooooaan
oooooao
Oo0o0oOooooon
gooouoooooooooa
oo b oo oo b oo oo bOb oL UooboOoog
ddodooooooooooooodooooo o oD oD oo ooooooooooboooOoao
0000000000000 0000000OD0 ' 000000000000 000
gooooad
gdodooooooooooa
Oo0oooddoooooooo0oooooooooooobo oo oooDoooDooboodd
oo oo ob oo o000 bLDoobDoOoodd
0000000000000 D0000ODO0OD’'00D00000000D0OD0OO
OoooooOoad
ooooooao
000000000000 O0000O0D0 000000000000 00D00OD0OOO
ddoooobobooooooooooooooooooaa
Oo0oooddoooooooo0oooooooooooobo oo oooDoooDooboodd
oo oo ob oo o000 bLDoobDoOoodd
oo b oo oo b oo oo bOb oL UooboOoog
Oo00o0oo0ooobooooooooooooonn
gooooad
Oo00ao
AEE
P HE AR
DMEERY i e e PN KE JZ];E
BB | 2818 | 3[EIB =a
BPA IR E [mg] 126 4.07 0.212 125 - 130
R [%] 92.4 2.98 0.156 95.6 - 95.6
BDM IR E [mg] 13.5 10.4 8.99 33.0 9.56 52.2
U3 [%] 16.4 12.6 10.9 33.9 23.2 63.2
IR = [mg] - - - - 51.8 51.8
R
IR 2 [%] - - - - 72.1 712.1
OoooooOoad
ooood

gbooboobobobobooba

10

20

30

50



oo oooooooooDoDooDgzZoooooooDooooogoogoog

g
oo
oo
g
g
oo
go
g
oo
oo
g
oo
oo
g
g

oo
g
oo
oo
g
g
oo
go
g
oo
oo
g
g
oo
go
g

Oooooooooooogao

Oooooooooooooogooog
Ooooooooooooooogao
Oooooooooogooodg

Ooo0ooogd
I B [
O o0OooOoogdg
Oo0ooogog
Oo0ooogog
Oo0ooogaodg
Ooo0ooogaod
Ooo0ooogd
Ooo0ooogoad
Ooo0ooogod
Ooo0oood
I [
Ooo0ooogd
I B [
O o0OooOoogdg
Oo0ooogog
Oo0ooogog
Oo0ooogaodg
Ooo0ooogaod
Ooo0ooogd
Ooo0ooogoad
Ooo0ooogod
Ooo0oood
I [
Ooo0ooogd
I B [
O o0OooOoogdg
Oo0ooogog
Oo0ooogog
Oo0ooogaodg
Ooo0ooogaod

Oooooooooooogao

O

Ooooooooooogao

O

O

Ooocoooooooogao

O

ino, Y. Komeda

O

OooooOoood
Oooo0OoOoood
O0o0oO0ooOgoood
Oo0o0oO0Oo0gooodg
Oo0ooO0Oo0goood
Oooo0Oogoood
OoooOoogood
Ooooogoood
Oooo0ooOoood
Oooo0ooOoood
Oooo0ooOoood
OooooOooodg
OooooOoood
Oooo0OoOoood
O0o0oO0ooOgoood
Oo0o0oO0Oo0gooodg
Oo0ooO0Oo0goood
Oooo0Oogoood
OoooOoogood
Ooooogoood
Oooo0ooOoood

Ooocoooooooogao

OoODoDooooooogoogdg

OoOoooogooooogoogdg

OO0 wnw OO

OoOoooogogoooogoogdg

OoOooogoogoo

O

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

O
O
O
O
O
|
O
O
O
O
O
O
O
O

OoOooogoogooo

O
O
O
O
O
O
O

OooooOooood

Oooo0ooOooood

OooooOooood

goad

Ooooooood

g
u

Ooocoooood

a
u

OoocooOooood

a
g

OoocoOo0ooonod

g
g

Physiol.,

gooano

(21)

I s [ Y Oy

O
U

Oo0OoogoQgoo

O
U

Oo0OooogooQgoo

O
U

OoOooogoogoo

O
U

OoOooogoogooo

Ooood
Oooodg
Ooodg
Oooodg
Ooo0ood
I i R |
Oo0ood
O oOooOod
Oo0oodg
Oo0ood
Oood
Oood
Ooood
Oooodg
Ooodg

O
U

JP 7888151 B2

O d
O d
O d
OO
OO
OO
OO
O O
O O
O d
O d
O d
O d

[ |
O oo
[ R |
[ A |
[ R |
[ R |
[ R |
[ T |
I R |
[ |
[ T |
oo og
[ |

0o
T. Fujiwara, M. Y. Hirai, M. C

1992, 99, 2630 268.0 0 00000

O
O

O
O

O
O

O
O

O
O

00O 0OD00dDO Arabidopsis thalianal O O O

oood
O

godaao
opoooad

oo

Oo0oOoo
Oo0oOoo
I I [ |
I I [ |
I I I |
I Y [ |
O
O
O

OO
OO
O
O
O
O
O
OJ
O
O
O

I o [ |
Oooog
I [ |

O

2026.7.13

10

20

30



JP 7888151 B2 2026.7.13

OO m/n
P(BPAC-co-BDMC)

(22)

googao

Retention time / min

wdd / 9
1- 0 1 4 € 12 G 9 L 8 6 ol
0% 9 ad
SWL
EIOHO
e

(owag-02-ovdald

gooao

ooono

N X wmmEy 1
e
A5 M Ho = 2o
& Q @a IO/\Q\/O
)
wdd / @
1 z g 9 L 8 6
: _, T IR e pag
oswa oy 1 /I ~ows
O°H 3 v 200
1
1 1
1
, ! ! 1 puz PEYC
p OSna ;g M o ) e ® oWesi0
1 %
o i £268°0
1
— Yan i TV st
°
oSWa g, 4 o | | ez e
!
i1 q Ho. oH
: ] 09¢ L /OVA@M
P ¥ V - . 3
(! | |
oSWa ﬁ r ® “/,_ ] ; M1 ! “\reg0'l 1oke| 433
1 T H Ea3010]
o%H N_.__,uuu.zN.._ . 24 O ]
/_A_u\ HEH Io/\Q\/wI _/@\,
y



JP 7888151 B2 2026.7.13

(23)

gooo

gooo

ERE K]

OH o OH
o}
HQN/U\NHQ .
0.7 1

1) e}
HQN)kNH2 How S0
1 : 1

wdd / @
e v [} 9 L 8 6
| | 1 = L - -
L !
Y T T L] [ L y!
40 _ / f(osﬁ P
i 2900
!
!
1 -
2 v T R 4 ° H _ e pug
3 ! “ Pt
' £258°0
!
v Y S T oasy
(-]
4 i m 4;/__ _ _)\m_a._ v
L g
(o] 1
\Jnm\ . oT Ho. on
! 1
. i 097L /OVA@M
Yy.!
P ! P
Y Y ]
OSWa  OC%H : 4/53
TEH L B
| NH 3 3
QUBYIBWON ..6/\@\/%..

PEV-]]
owesin

a9he| soyep



goooooooboo

Gymntcl00O00o0O0O000000O0DO DCogoUooooooooUoOoooooD
OO0O0000O37//200 (2006.00)0000 O0O00O0ODO37//200 DO00OODODOOOOO
O00oooosy/r200 (2006.00)0000 OO00OO0ODO37/7200 DOO0OODDOOOOO
Oo0oO000298600 (2006.01)0 000 ODOOO0O29/8600 ODOOOOOOOOO
00000 2731600 (2006.00)0000 O0O0O0O 273/1600 ODOOODODOOOCOO
OOoOoooo 90O (006010000 OOOOD 90000 DOOODDODOOO
O00000e4/0400 (2006.01)000C0 OOODOD6E4/0400 ODOODODDODOOO
Oo00000e4/0200 (2006.01)0000 O0OOO0Oe64/0200 OO0O0O0O0DOOOOO
O0O00o0o0e41600 (2006.00)000C0 ODOOODeE41600 DOODODDODOOO

(72000000000
0000O000000000000000000000000000000000
(72000000000
0000000000000000000000000000000000000

gooooooboooon

Ge)D00D00DO000o0oo0ooooooooooDoon
00000oo0o0ooo00ooooooooooooooooog
0000000000 0oooooooooooooooooog
000000000000 D00O020220080 00 000O046-50
000000 dGreen Chemd 20210 O 23001 9030-9037 & S1-S18

JP 7888151 B2 2026.7.13

gooooooboooboobooboobobobO0oboboobObo0oboboobbobbo0oboO202101002800

0000000 https://www.titech.ac.jp/news/2021/062173

(580 00000(ntc.00D00)
000000000000000000000



	bibliographic-data
	claims
	description
	drawings
	overflow

