Bj3ntk[a

S=5061 10-2301756 %;ﬁ"

(19) =537 (KR)

(12) 55533 H(B1)

FRIA 20219092159
SE2W3  10-2301756
244 2021909908Y

(73) E31HA

CDQK'11/06 (2006.01)
HOIL 27/32 (2006.01) HOIL 51/00 (2006.01)
HOIL 51/50 (2006.01)
HO5B 33/14 (2006.01)

C07C 211/54 (2006.01)

HOIL 51/52 (2006.01)

COQK’11/06 (2021.01)
CO7C 211/54 (2013.01)
g 5 10-2020-7018427 (&)

E9AA(=A]) 2009'304E30L
2020306425

il ‘?%‘ T l =92 202019064259
10-2020-0081507
2020307407

E3] 10-2020-7002432
2009304430
2020301¥23Y
PCT/JP2009/058787

WO 2009/139358
2009311419

g>~

JP P-2008- 129991 2008 305€ 16

KR101453383 Bl*
JP07053955 Ax
JP11184108 A=

= AAbeel Slgto] Q1§

VA7) 7ol AR = mo] dulFr] AFA
AEI 7hrrebal of2h 7] Al shA| 398

g 2}

LA} 3HFe

JE 243-0036 7}brtebal o}2A7 Al BHA| 398 7}
F-A7]17 o)Ak gt Qupo] o Ul F 7] Al U
FAFE gIs| 2

JE 243-0036 7}brebal o}2A7 Al BEA| 398 7}
F-A] 7] 7bo) AR o upo] o v 7] Al ]
(o] <)

izlel

35

Edobdoldl #EA,

, B3 3A F2 AR 717

(57) 2 o
at7] g8t4] Gl YehlE Egololnl

FEAE ATt




R
(52)

(72)

S=50ol 10-2301756

ABAAG ABHA e A OF, B ABHAY ABHA] LS wpoldd 1F F o S U

@AY N84 e 4y 1§ e
L EE ABHAG ABHA ge U 1§ F o= shhE vhehla

A RS 747 5HA0R T4, @i 1 UA 69 €7 2§ 2 dd 1§ F o= shuE JERT
CPCES &7 (30) A%

HOIL 27/3209 (2013.01) JP-P-2008-300827 20081 111¥26% QX
HOIL 51/0052 (2013.01) JP-P-2009-022314 2009029403 UH
HOIL 51/0059 (2013.01)

HOIL 51/5012 (2013.01)

HOIL 51/5016 (2013.01)

HOIL 51/5048 (2013.01)

HOIL 51/5278 (2013.01)

HO5B 33/14 (2013.01)

Y10S 428/917 (2013.01)

kg 2}

QA e HEHF

A 243-0036 7Ftrhebal of 227 Al EhA 398 714

Al 717 el Ak gt @ uto] o vl 7] s Ul

AL AHEA]

U 243-0036 7Fup7tebal opA7]A] ShA] 398 7HT-

Al 717 el AE gt @ uto] o vl 7] s Ul

AZ7] AU xF

A 243-0036 7F}7Febal of2A7IA] Bk 398 7HE-

Al 717 ol AF g @ whol oyl F-7] A5t




5 Al A
79
37E1

Az 717124,

Aoz, 227, 4 wEe F Holx s}

A7) A 9o A d
47) ATl AAF Eoldolyl FEAE TS & T,
o

s}sha (G1)

5 R7 B
m
AI'\ RB
N RE
S i
A pa
L ST (T
n
o

71 35k (GlA,

r& 3h7] F22 (Ar-1) WA (Ar-4) 2 YehfiEs 28] T o=
(Ar-1) (Ar-2) (Ar-3) (Ar-4)

ax 371 24 (a-D) EE (a-2)2 Yehdls 28715 v,

R A R'e 27 5gdoR, 54, Bas 1 4 69 22 1§,

471 Eglobdoldl frAlE= s sehy (G o= FAHEE, A4 7)7].

il
i
oot
o
k]

o
2
T

% Ad 2§

S=50ol 10-2301756

ol dh}E e



10-2301756
el %

L
o

s==s4

7)ol

ATt

k1R

ey
=

AE=, AR 7170,
o 7}

i
=13
=

A EER

Uehlle, Ak 717,
= A

-
It

o

7] 7= (D=

mo] 1
71 3]
A
5!

A

wul
=

o
T

]

v
il

gt glomg

ZJoto}

E

&7
oo

el
=

o $lefA, 71 sk (GDIA n
AIA,

o $hefA, &7

1
ol

[e]
1

[e]
b

[e]
b

[e]

A1

A4 3

A 18

AT 4
2AFA]

AT 5

A 18

AT 7

A 18

grgo] Hry
7l & & of
vl F 7] &

[0001]
[0002]

ox
el
—~
o

<7

ol
A

A 7]

p
L

[0003]

AmA) AgFOEA,

-

W
i

she] o]

3t7] <]

B

A

}o

yAO
‘mvo

9] Agell=, & Aed

o]

N
XO
7A

el
e
i
3R

ofp
w

)

pin
o

~
2

[0004]

171 <]

o]

=

=2 of

)
=

F kel A

=13
=

L

L

s

o
=

%

w

o

A

=

=

=

)
=

ojelel A#

o|E 3714

ATt

Al

[0005]

#7] EL &
H71

)

ofp
KH
e
o))
)

R

Aol mlo]A 2 FE(micro cavity) T
duldo| =gk A e n] e

A=

jo

-

o] 7lth=laL, L 7)ol

she



s

10-2301756

s=s5

7] EL &enlzde] -4

)

HA

°

St=A] o

Ak
=

Est] o]
2Ag Awr} e

ot

AB7E A= L (A&

[0006]

[y

o3|
A
o
wr

[

[0007]

5
o)
=

]
=

[€)

A 7}
w2 AR

p
o

sl

O] Xio

o

=

=
w\

PN Gkel, 2 oA 3
F dolo] AHF Fo A AL

=13
=

s

5

2E A85Z ALE
g aFsc] dddl OF Ee volddd

3L

7Hel

e

74

1
[

PCT <A &)K. A07/058127
ggol &

ojdttt, wekA, 2

A9 sEd T

72 5F

of

[0008]
[0009]
[0010]
[0011]

!l

a7] 884 12 UeEhE Egol

I

Z

go] me Egjoldolul f

[0012]

e}

=

=

bt

[<)

-

o]

=
K3

=
]

Hhojsd 71

LHERU AL

o) O
o

=
=

bt

°©

-

|85 AL A2 A
o]

p
L

TC

s Y

)

=
]

Hd 1

.

o) O

=)

71 3kekA Glell A,
1= AL A=A

[3}sh4) G1]

Ar&

[0013]
[0014]
[0015]
[0016]
[0017]
[0018]



10-2301756

s==4

[0019]

121 724 (r-D d4 (o= dehlls 1§ 5 5

S

TAAeRE, A T Ar2AE,

[0021]

° 23 %

(Ar-4)

(Ar-2) (Ar-3)

(Ar-1)

[0022]

o
A

o = 2=
= = T

2 (a-2)Z YeldE 2F

71 73224 (a-1)

S

TAHORE, A T aBZAE

[0023]

(o

(O

(a-2)

(a-1)

[0024]

TAHCE =, 4 F BEAE 7] 724 (B-1) WA (B-3)e® dEhll= 2

[0025]

(B-3)

(B-1) (B-2)

[0026]

yigel g7

25

_—

A=A 3 E= 7

= =
LI .

ol whE Egjoldobnl A

7HA

=
=

g

@ oAt

Njo

<H

\

(o]}

ajo

G AR2A A}

Aw == Ao

»E

;i

W]

Ho

23]

b

o Hheh s

T =
o 3%

ARo] WA= (FH 3 A 5)e]aL;

L 31
= 9 4

1b

=K

[0028]

5

A 222k AE = (FE 6)°]

o

)

b

of
I
[aN]

L

)
0

=K

L

UER = =(FE 8)olaL;

=
=

62> A=A 717]

s
2

UER = =(FE 8)olaL;

=
=

78 %W 7)7]

s
a

5

UER = =(FE 8)e]

0|
o0

L

EQo] gzl

H NMR =}

1

a NBA1BP2]

b=

9a %

oy
.



10-2301756

o] agxola;

e
112 oNBA1BPY] whg A= Eg o] 1w

A e
==

aNBAIBP] &5 =

10

ju
-

o]11;

A

ju
£

H NMR XFE°] Z1ef3zo]ar;

1

NBB1BP<]

12a 2 12bx= a

s
a

o

A<HEH
—i—n

aNBB1BP9] &4~

13&

s
X

- 37
=

a NBB1BP<]

L
L

14

s
a

B
0
B

wjr

e
=

Alel 92 A

%

)
2]

o

%

5)
2]

o

wir
o
1o
nE

g

M
;dﬂ

9

Ao 1002 Az dd Lxpe] 3] =-vhe

208 AA Y 1002 AFH WG Az

sy
a

5
0
B

212

ey
a

%

)
2]

%

;)
2]

e
=

R
2]

5
B

e
=

& FAF g

ugs A5 9

[0029]

il

2RE oA 9 o el AR A

[l 1]

[0030]

290
| =

Hpolsd =l

-
T+

=
=R

g Il sdd 2

e

L
T

F&dt a2 YERY

BlolA] Eeloleolyl fEAE

=0

[e)

X
s

[0031]

zd

279 v

o},

&7 A v

P e Ul e 2e] F2E 2

43l

st 4

=290
| =

% EE dlojdlddl 1

g 5ol ¥

3L

Fat.

}7] gsha) GlolA Boll &

2}

=
w\

vpol#ld &l 1

-
=

g9l 25

o v

of o

I;‘jl—

= 1) == 279 2

o Az A 3 AF

g aFol 234 ddd a5 = vtelddd o

[0032]

0 wE 29 Agowr Agtdrt; agla 27 F v

i=ie]
REa

i=ie]
REa

Hdd 2F E=E vpolddd

o]

=
|

o] #Hld 1

17he] A

A me
g

e A S sl

N+
i

A

|

[0033]

L
Fu

47 Edotdolnl fiA

13,
o},

A

sk,

347 sheta) Glz e Sw

o] Egoldolnl fEAE

oF

X
s

el

[0034]



[0035]

[0036]
[0037]
[0038]
[0039]
[0040]

[0041]

[0042]

[0043]

[0044]

[0045]
[0046]

[0047]
[0048]

[0049]

S=54 10-2301756

33t Gl
R7
RS g
m
Ar\ R®
N RG
Rl R?
R® R*
n
o

B 4 EE XY 1§ et

EE, 37 Ar, o R BE 47 E e sht Bt Bed ARASES A £ Aok ) ABARA, @
1WA 692U 2 R AY AFS E 5 A 7] ARAVE Ga5 1A 69 FD 2F AP vl
Aol e 9 F B ohel Aol FE 2 1Fe] AgE FE Yt

Re 217t 5942 54, Bad 1 U4 69 92 2§, E= A9 258 g, R A R 47 @
% ] 5

Q1 A% vl-Alel2Y o S oheh Alel2Y ob aFE A & Ao,

n EE o] 291 A9 R UA RS ozt AFe wHdd 189 v A 229 Ager ddd 2% 7o)
08 4 g FEIAG. = g EE= po] 22 vehlE 49 47 88 Gle] 25 oke] o] 2709 wd
A cgo] AW wlolwlddl aFolteks, A% 2709 AUl aFo] U2 AAAS 2= AeE watwEd.

TAAeRE, A7 A T ArEA, oldte] 724 (Ar-1) WA (Ar-4) =2 YEhls Fe] Folin

T34 &

(Ar-1) (Ar-2) (Ar-3) (Ar-4)

TAHCE =, A7 A T aZA 8§

70 L0

-1 (a-2)

724 (a-D) # (a-2)2 Y= 258 5 5 Ao

TAAeRE, A7 A T BRA ]

. GO 0O

(B-1) (8-2) (B-3)

T4 (B-1D WA (B-3)o& Yehl= I5& 5 5 o



S=506 10-2301756

[0050] FARezE 47 A F R A REA 87 724 R-1D WA R-9E JehE 18S 5 5 g
Gt
'_CHQ /CH3 _(‘:_CHS
—‘CHZ H3C
(R-1) (R-2) (R-3)
o
U B HoC—CH,
/CH’ 3 ~ \ﬁ/IC—CHa H2/C\CH2
—CH, 2 CHg —du,
(R-4) (R-5) (R-6)
< O
00511 (R-7) (R-8) (R-9)
[0052] g5t Gl UEhlEs 7] Ewjoelnl SmAle] TAAL 2 sy Tx4 (1) WA 724 (812 v
= Edolelul GEAZl Aduh. ey, B owe oS o shgux ererh
‘1 o Yoo
3) O (4)
Ao o P o
O e C
<R
. 90



S=506 10-2301756

% o “8ag
‘mglm on

% oot

(10)

5
ool

R

qwtk

[0054]

_‘IO_



S=506 10-2301756

OOO@

(13)

3,0

(16)

- OO~

(15)

&
i
Oy

»

(17)

(18)

4

[0055]

_11_



S=506 10-2301756

e e
oo™ oo™
O (9 O (20)
B o Y
5
a o™ - > be.
S Yoo
&
v % g
@O OO

[0056]

_12_



S=506 10-2301756

o

)
)
J
(30)

Q.0 0. 0 La~k

@NOOO NOO“

%

(29)

PTIRAE

[0057]

_13_



S=506 10-2301756

. }W oQ ¢
Lol Soob 09
o, W,

od Ve o-C
o
ol 2nf Hood
v O &
O O~

[0058]

_14_



O
Oy o Yo o™
O &7 () e
0 J
) SUNPHe®
J = )
2.0 e
@ (@) ()
J ¢
5w g

[0059]

_15_

5

10-2301756



S=506 10-2301756

pnzo‘ Opn:h

od
o

O3

glao

O

R P

Z

od

OO

[0060]

_16_



S=506 10-2301756

1..9: 1.»"

(48)

i..s

(50)

:"’ OO
() e
)

J

[0061]

_17_



CH3
HaC_C CH3

Yoo
©,

L

HyC, FHs

C/CH3

e

O (54)
40

CH3 CH3
H30\C/CH3 H5C- C,CH3

9We

[0062]

CHj,

é/CHs

OZ;I’
Bee
3

(O

_18_

5

10-2301756



S=506 10-2301756

(63)

[0063]

_19_



S=506 10-2301756

&
O (65)
)
A0
O CHj }
J

4
o

L,

CH

A

CH

O CHs
O (68)
9@

OO

[0064]

_20_



S=54 10-2301756

0,
1.:?#.

Ut

[0065]

_21_



[0066]

)

O 2 <
O v8) ()
Y I
0 Yy

W o2 Yo

Yoot g R
O (80) O "
J 4 A

_22_

ol

10-2301756



10-2301756

s==4

(83)

[0067]

E

& E FEelA A7

U] 2R

A

g

[0068]

b

= HE 7

Z

WFEA

ZJoto}

E

Felol A o] 4]

[¢]
[e]

M, 2

AzzA AHe

A=A~
T

ek

SAE A7 i

s

el

I

4o

‘.ﬁo

=K

N

Hot.

)

o v

=
AL

[FH 2]

[0069]

[0070]

[0071]

[0072]

3]

94

,&é

ol

o
o

olYn EAbte] A%

Ar= vEbd o}

=1]
=

%+ B

_23_



[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

X B(OH), X
R AR o RUA R
R3 R4 > RS R4
F4 U E A8
n AEH w3 n
X a
34E E2 __3%E E
7
R2 i B
& WS D
H R
3}3E D1
4 ZuE A8
AEY w3
R'~_8 7
R5 m R5 ’ B
Ar: m
\ R8 Ar 8
N \Re T(OH)Z S Qe R
Y R2 o R‘I RZ
R3 R4 ) RS R4
n 4 W E A ST
AEH ukg n
X a
3FE A2 BHE M
(A-1)

HES-2) A-loll o7k 9 WellA, 2% obHopWl(3H3HE D) = olHREAL

H
AZLZANAE T 3

S=50dl 10-2301756

o714, H&=s} old(s1ehE B2)% 29 obHoll(3hghE D& 7E¥AIA 35 ofdopile $AE vs, &

7] 37 ofdolrle] o}lHdH LS AEFATIE WS YEIY.
27 ool (3gE DD F=As} olH(3gtE E2)& 71E

olgo}ylole}.

47 WOl WA
Mz AbgE & e

m\il lm

L1-vA(Had 229 m) A2 A (2 DPPF) & 5 5 3
FEAelEg 22 #7] ¢

=
£ Al dhgee, ) wgel A8 S St Szt Wi

gatr) A, 471 &
F4 PNS H8T 5+ Ak, webd, 37 ohdobnel HE A28 ¥HT & Aok,
£ ook UF, BE AL ofd 1§ L X2 tEhle 222 1§58 2E okd 1go|

EgAlolF2

Fod, ZAdA HlAl

ﬂﬁl A2L Ar= L}E}lﬂ

5}‘5-?4 L (Burchwald Hartwig reaction)S AR 7o &) vYetdct., F£ =
g SR Hl 2~ (il d g dlob A &) 25 (0), ZHE(]) oMAEH o E %% s T
At A7 ZEE S99 E] teg —‘E EF@E-Fe)xad, E(n-gAd) Ay, 3 2
b e AVNE AT 5

ERIC
7). EAET e ] 9] 5% B 4 Ao ®@,

q= ARE 5 e =

g = T
AgE 5 Qe S0, G0, 9] D 7t oo BARE AL opir
A7) Hkgol A &wk 95 (Ullmann reaction)S AHE-8H= - tis] yeldct, F2] FulE 35 SulE24 A}
|3 4 3, FE FYERE 2= (D) B oMEATFE(IDE & & Urt.
AZE, RHZES 22 7] 4718 & F vk, A7) vk 8§ FelA st slo] vy, A
HS-ol A AREE o9 fulEAE 1,3-twE-3 4,5 6-ElEdteto]l = 2-2(1H)-F g m| = (< DWPU), =
9, 29, WA 5 5 4 AT 2, AsE & Je Fu), @] 1

_24_

Szt ool dAH= A

Mo < X



10-2301756

s=sq

ki

Yo
A8

7} 100C o]
5 A= DMPUS

°©

uhs} gol
A8

5

7 W, we ke

24 HF o

olt.

71

[0081]
[0082]

ol

™

HFaowH, Gy 1o 7|4dE E

tol A&

S

=
=

gl

=
=

= 3
o=

o
A

o~
T

2 %)
=

= AR

H = (Eged

=
=

o

=

12~
Eha

2H(0),

o] YA, EF(LEE-F

)

ST
X

HEZ7 2 (EHE

iR
=

)

E

olg] o7, Axz7|-woke-2 Hk-§-(Suzuki-Miyaura reaction)

2 (11)  oFAlE ©]

iR
=

=°] Ao,
==,

[e)
[<)
=
==

=]
gl

ehi

[0083]
[0084]

i

=
=

SE

bl

(1D EFRe}o]

;Of

K

wK

;Ot

=
Nr
bR
oR

Fw

2235} ol (3hehe E2)9} of

3k
=3

,

on

el

Hazast ofd(stetE E2)9 of

[0087]

i
el

oo}

—_L
=]

2218 ofd(3teE E1) 7] 2

3k
=<

[0088]

o
on

el
=

il

el
Plo

[0089]

5ol

shebE B3| obd 1

(3= Bl) <,

o

2% o}

At
)
[a\}

o
zel

R

el
=

_25_



10-2301756

s=s5

33dE B2

g=43

3%E B3

[0091]

__mﬂn_a

B(OH),

(A-2)

3E

}3tE B

[0092]

B

[0093]

ZASAZA, N-BZ

3F
=3

AsIAZA, N-B2R

oy

=

[0094]

spol

A1g5

=

&

s AHg

=

-

Aol =<

M=, 971 <=

o

3 A

[e]
3

7)) of

oy

1A=

pud

3t 7

Jome ApA

=
T

st

]

=
=

B
=

+

Bl
a7] wol vy

gk 7] A7)

on

el
=

1.

WA E -

B

el

_26_



10-2301756

s==4

ALY Y

o
=

15} o} (3H5h= E1)

A-3

3

<

2

)

[0097]

3
<
« E
[}
o
i~ ©
o C o <«
rmn o o
= 3
T
~, 1)
[s sl o
Bl
wl | b
a o« ] ..:Arm__“
T .e A
) =
{0 | %
T T 4r
=t
@ o
E g
o
& Yi
w0
[in
=
o
x

[0098]

745, 1 obHopl (3= S1 I

e

ol AHE

t;;jT—

7] 2% ool (3H3HE B1) ]

E9T wge 3

- 5}

HA 2 E

[0099]

[0100]

[0101]

ofdoelrl(sheh= A3)S, 7] d¥E A3] ofd %

—L
I=]

2 A8 3

[0102]

=73

S
<

SEE Al

[0103]

39 ofHolul (3= A3)

[0104]

_27_



10-2301756

s==4

24 3 gte Mol A a2 uEt

o

23}t

%

a4

o] Bnr} 4=

A

1o}

S

o v

7]

A

%

3o of

2kt

BE

=
=

s} ofd (3hgh= A2)

[0105]

owA A

e FUIRE

E

o]

ELE

Edud HeolE, o]x

o}

e e obd 1

P H ZAHEHE AL S

A

3

ol

)

<
T

S2ZH, E 1o 7|AlE Ego}

1
e

[0106]

oFH B EA(EHE A a2

ol

B4 S0

=

atoll

7] &4

w3 g=zl0]

obd 1

L
L

1A=

ZAsA =

3 7

glomz A4

L
L)

13
=

i3

2 9

Rkl

=8

1

fro
N
_XH
il

N

[0107]

P (skgte B3)3 =28 o} (3heh= ()9 7=

(e}

23 ob2

I

59|

i

248 o} (3= (13 33E FI 15 o}

s}
=

% 2%

)

W

st olH(33E E3)9 AE

[0108]

R7

R7

[0109]

el

[=%
M

[0110]

_28_



1

1=

10-2301756

}

-3

SEE0
2738} o (& (1

1

o
=

o

=z =
ST

I

it

el

shibE P 17 obglobul

=]
=

el
olo
jant

e
of

ol

-

A-63} WA A-79] 27)9)

3

A
2

st7] gekeE NS ks

(3t9E CDHI 25 oFHelrl(3ke= P3)

FEj 1ol 7]A1| Ejobdonil 8

[¢]
[e]

[0111]
[0112]

sel 35 of

23

=
=

= A

2
=

3} of

]
7) 35 olelRl(seE P29l 3709 ol

A-62 &=

<
olo

ot

;01_

zel
on

o

o w

o obdl 1§

o 27)

=2 =
REN

i
o

ol

el
—

on

el

=4 39 otdelil(3etE P2)E &

o

(A-6)

P3)& AZH3

M

R7

B3E

=
elobgloln §iEA

E

g=738
G 10l 71"

p
L

P2

=]
=

2208} ol (33HE CH T 25 oFHoldl(33t

33E
).
ko od7lelA, skt

=

<

)

4
o

ke)

[0113]
[0114]
[0115]

el

[=%
M

H

olo

o] =] 8

)

l
R

A

1-10 4 Az 5]

ol

_29_

s}t

A, G 14 7]

3]

Eas
=

Al

[0116]



B

[<)

10-2301756
Yol whers)

°

s==4

= ol 1§

2 BE UEh

R

(e}

)
K

o

o %, EeAs ol (s P a2 YEE okd aF

[0117]

e
el
=
oy
ok
(Y
o/

=

X

oF

e

24 <kl 19 714" Egolo}

A

| =

=

AN
-

=

3ol

°

A

=
i

1A, 971

o

GA17171 9

3T

71

o

=

BEXAY gdzA3 old(313E Pl)

=2
=

)
)
A

ofp
olo

F A= A

loms AT

A7) olREAT B ofd 15& veh

1o}

S

Qo kg

o]
e
el
=
B

ol

(=)

3l

2 A3}

3]

of i

1

=

=
<

m
25 o} (5%

=

3

el

S

R I =

2 A3}

1.

=

o]

]

+od

S
PSP
-

A

(A7)

=

=

)
&/
iy
o
2]

e 70 ShA

_30_

ZASAZA, N-BE2R

1.

=

<

=23

o

peich; e,

2=
T

Al

2

>

o

[0118]
[0119]
[0120]
[0121]



S=50dl 10-2301756

& BES=s AREehs Aol Bk A7t A 4 7] wiiel wigtHeit. EEZsA= gkghe P2l dis)
o 1Z#F(GFEE)A Aol & &S Sl vt AdS FE5sloF vt
[0122] AZe)A, d278F old (35 Q3)% ofd I1FCEA o EE BE e oFHHEEANOHEA A-TIA a)
AEFFeEAN o T BOHSH A7 a)7F =UE 35 ofHopl(3eE @28 9%, ZEAs} of
(3}eE Q3)3 ofd B EAe A=) AlA, d7] A st w5 FulE ARESe] wkes Y
Hhg-o] Rz, Az=T]-w|oksy- T Aq. mz=T]-voke-} wkeS ARESte] wbeS s

[0123] 0%, FEW 3 ofdoludl HFAE @2E FRAsee] A ol (PR DS P, FRAg:
FRAFAZ ALgete] FAL S glom, BRASAZA, N-HEZEA M= (oF: \BS), N-20EA
(eF4: NIS), BE, 29%, 2 & e 4 A, dRAFAA, NuzRAs
NBS) i HEH P HEHES A8 Rkl

FE 7] wiel EEAst A= shgte Q20 wishe] 19 (=)<l

1%

A
[0124] v o R, gRAlst ol d(3HtE QDA o e BE UEHIE ofd fus zte ol HEN(NE A A-TellA
) ASLFEEN, o B prh EdE dH 1ol 71AR 3 ofdetuldl ek NE A v &
=28k o (3ot QD obEEEAE ATTEY] fldiM, A7 EA SellA w4 SulE Abgete] wheE
A 7 A, W) dRe, a=T-vokeet wheE 5 g Qleh. A2T]-vlokgt W s ARgSte] W
TS A9, A7 G4 T8 8 11l ViAE 7] 98 edd g eR sREn. 4 el o
g 7IAZE Wb g glom s AN VAl AR 9 W 1-10] AzT|-wlokee vkl dig VAlE
Fxa. gEAsE AF fRAAEE, N-eeEqAemE(hY: NIS), 808 HiE 2o rsugE &
2 2058 ES AMEEtL AFE F FRAoR 2o AUstE A2, o ALY WEo] W dAeR
aEHon wAsy| Wl vheA ke Faslof ot
[0125] <3 W 5>
[0126] of # WA=, FE 1ol Z1AE EZordolrl fRARL 8] Stk M & Wk A-8el s gt
o

H
HEeA A-82 15 obdopul(BhghE RDel, 2e Z5el a7 dghd 708} ofd (3 ED¥ g 5l
B7F A%E a3} ofH(33HE F& FAld AEPste] 47 sdtsE WS

[0127] HE-S-2] A-8
X X
1 2 5
R R R R R7 8
R3 R4 RS R7 Rs
m
) A
s%E n m S R
a B
A S3E E1 34E 1 R R2
g
\NHZ > R3 R4
T4 2olE AHed
AEY Be n
3= Ri @ = A-8
[0128] = 3E m (A8)
[0129] o] Rk e, Ar2 YEhd ofld IHE& Ze 13 ofdelldl 3tE RIF, o2 YEHE ofd IFS Ze
stz sl ofdel F3E El ¥ B Yehle AFAE zte 243 ol FFE F1S TAld 3% SuE
ARSete] AEH sk WAoo FE 19 Al Efotdetdl FLAQl SgtE NS FAdet. o3 wge=
e st Bhgo] k. ol "EAR dEE, HAYE-SES L ¥kE, &V 73 & & F U, HWA
HBE-SIE T vhg E &0 73S AR dhgo ik FAsk A 4 W 1-194 AsEHda, o] kb
& ES Y yoeR Fad 4 Qv wEbA], 3 W g Z AT vigE ¢ Jerg TiAlE A
St A WY 1-19] HAEE-SES T W T R WS g JAE FxIT. F FR ] g2



10-2301756

s=s4

o}

e FUI 15 of

=1
S}

o

A} o} (345% EL
glo vhe4

)

[0130]

Rtk te)

=

=

2 1Es2

ul

ttelar, n

[e)

Oi\__

fron
el

)

o))
=

Al 1 A5(102),

L

EIOEE REEE N
A

=132
o

=, A 1 A=5(102)9 H917k

]
=

(103)

Fef ol A1 2]
MNre=z 7153,

[e]

=

o

[e)
EL
S

X

]

o)
R

=
>

L
L

Al 2 A=(104) Aol
Al 2 A=(104)

wl
=

Al 1 2=(102)

=

wl
A2 AF10D)EY 255 A 1 A5(102)9F Al 2 A=(104) d

AL A1 ASF(102)E fe=R 7

Al 2 A=(104)

[l 3]

[0131]
[0132]
[0133]

¢+

n._w.u_.o

p

=

471 71%(101)

el AAAZ AL,

A

gl
=70

KR
o

719 (101)

[0134]

3=
A1 AF(102)2A 2 dFgF(FAHo=

kel
pil

ol ool

e

oH
ol
of

o

H
oH

B

0

T

1
it

ol

4

-
om

4.0eV o7& z+

L
L

[0135]

a}

R
=4

indium tin oxide),
3} QlF-4ts} ofd

to] 2=sEE el o) P9

indium zinc oxide), A3} ®
[e)

4 (Fe), ZEE(Co), T8 (Cu),

s

she] =gl oe

-2k3} 249 (17T0:

5} lE-2ks} opd (170:

o]

S

g
.

Hek BS Abg
o]

(IWZ0)-2, Aks} AFol u

o

]E
o=
T

KN
=
2
=
=

=R

o

=

=

8 o}l
o

]

R
=

S

o)
W

)

o=
T
3}
$3

%

=
=

o

=

=
o

o] 23} ElEt

w (IWZ0)

]

(el

1

=

=

o

Azo] Az

]

5]_0

(Aw), W= (Pt), UANI), 28, A5Cr), =B 0Mo),

=4
(103)9]

A 5%, A5k okdE 0.15F% WA 15F
EL <&

(170)
(Pd),

h=
H

[0136]

ojp
Hlo
No
ok

N~

X

Zm
o
A

%

X

No

Ho

(103)&

=

o

ek, dE E°l, EL

o

o=
T

fs13
=

A

3

(103)e] Al 1 "=(102) #el

o

EL <

i

FEj &=

o
[}

X
LS

o,
A% 5%

]

o

mmﬂo

ZO

Z50f

4%

(1147} &A=

=
o

(113) ¥

A1

9|

=
o

(112), 93

=

o

oFe] 1o 7]AlE Egold
o=M,

[N-(4-t) =l dobm vl d ) -

DPAB) % 4,4'-H] 2 (N-{4-[N-(3-H& 7 d)-N-sl"d o] 1= | 3l d }-N- o} ] 1= ) il o]
2] (3,4~ A Bl e /&) (

CoE
_32_

s

1

u
RS

o}

=} =%
FARCIEE

2k 2 Alobd (CuPe) 3
A=)

I E
KR
yu.

1

s

st TAH O Lhehdch,

S

7€

o]
N-3dofm] v Juho] o d (o4

p
L

wl
=
T

DNTPD) 2}

=]

A=l o
i’\] o}‘ﬂ (HzPC )
PEDOT/PSS) =}

#Hd(

p

[0137]



[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

of FEaA AT FHSHE O AgEE ALE AGF £ 9SS FEHk ath. Z, Al 1 AF(102)2A
Fe AYFE 2 B8 A8 R . ]
=7

= ! =
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DIDPPA);  4,4'-H] 2 [N-(4-t s dotr| sl d)-N-s o] i upol A d (SF : DPAB);  4,4'-H] = (N-{4-[N-(3-E
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ok CzPA), 1,4-8]2=[4-(N-7hutE2)Hd]-2,3,5, 6~ Egtdd Al 5.
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9,9'-HIQIE™; 10,10'-H]2~(2-9d=d)-9,9'-H|tEH; 10,10'-8]2=[(2,3,4,5,6-FEtA D)7 ]-9,9' -0 E
d; e HEZM; Frd; HZA; 2,58, 11-HEZGH-F2)HEA; 5. £, dEg4Ad, ZEd 5ol
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g3 23 AZEZE, NN -8 2[4-(9H-7E)-9-2) wd I-N, N -t d 1 ==l -4 4" t]obql (23 YGA2S), 4~
(OH-7FuFE-9-)-4'-(10-F1d-9-A EH) Egl sl do}ul (k3 © YGAPA) G o]]ell 450nm o9 &3 33FS zie=
E4 4-(9H-7ME-9-9)-4'-(9,10-t d| d-2-dE) Ef s Do}l (24 : 2YGAPPA); N,9-t] = d-N-[4-(10-3d~
9-EL) A |-9H-7Hu}E-3-o}Rl (k3 : PCAPA); #1E#; 2,5,8, 11-HE-35-FaH AN (24 TBP); 4-(10-
Hd-9-AEH)-4'-(9-Hd-9H-7IuE-3-d) Eg] s dolql (2F4 1 PCBAPA); N,N''-(2-35-FEStEZA-9,10-1]
dr]-4,1-# @) H| =[N, N' N'-Eg#Hd-1,4-dd@c]oql] (k3 DPABPA);  N,9-tl#d-N-[4-(9,10-t] = d-
2-¢tEZ) W d |-9H-7h}=-3-0} 71 (k3 1 2PCAPPA);  N-[4-(9,10-t]#d-2-¢tE2)H I ]-NN' N'-Eg|#Hd-
1,4-sd@At]opwl (k3 2DPAPPA); N NN' N' N'' N'' N'"' N'"'' N''"'-2gddu)ul (g plA e 4-2,7,10,15-H
Egv(ekd: DBCL); Fwk 30; N-(9,10-t#|d-2-QtEE)-N, 9-t] 2l d-9H-7}u}=-3-o}l (23 © 2PCAPA); N-
[9,10-H]2=(1,1'-n"}o]H d-2-Y)-2-<tEH |-N, 9-t] H| d -9H- 79} Z&-3-o} 71 (2F A : 2PCABPhA); N-(9,10-t]#d-2-
STEZ)-NN' \N'-Eg#d-1,4-FdA]o}bvl (k4 2DPAPA);  N-[9,10-°]2(1,1'-1lo]Hd-2-2)-2-¢tEY |-
NN N'-Eg]sfd-1 4-sd Aol (23 1 2DPABPhA);  9,10-H]2(1,1'-Hlo] o d-2-<) |-N-[4-(9H-7}u}=-9-
) d ]-N-s|detE g Al-2-o}71 (k3 1 2YGABPhA); N, N,9-Eg| s detEgtil-9-owl (23 1 DPhAPhA); F-wb&
545T; NN -Hald Auvtae] = (o3 DPQd) ; Fud;
5,12-¥]2(1,1'-vte] 9l d-4-)-6, 11-H e EbAl (k4 . BPT);  2-(2-{2-[4-(H | Eoln| =) d Jol H] d }-
6-mE-4f-v| g-4-dejd) T2 AU ED (FY . DM 2-{2-"2-6-[2-(2,3,6,7-H| Eg}slo] == -1H, 5H-Hl =
[1j]A=213-9-) el d [-4H-F d-4-d g} 22 Ao EL (K4 DCM2); NN, N' N'-HE2}7] ~(4-HE#Hd)
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H,50-MZ2 ] s W-9-) ol el d J-4i-T #-4-duy T2 AU EL (k4 DCITD);  2-{2-35-%FE-6-[2-
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BisDCM) ; 2-{2,6-°] 2= [2-(8-M|ZA]-1,1,7,7-El E&tH€-2,3,6, 7-Hl Egalo] = & -1, 5H-H & [ij ] A = ¥ -9-
D)ol el d [-4H-T] e-4-d R} T2 AT ELD (kA BisDUT) 5= 5 + Ao.
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Dy gl 2-N,C Jol@l F (11D 2o E(2F: Flrpic); ¥2[2-(3',5'-H~EZ20 2ugsd)de
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Ir(bzq).(acac)); H| 2 (2,4-t] 9 d -1, 3-FALE 2 O]E—N,CQ‘)O] 25w (1) oMol E o] E(2FH:

Ir(dpo)s(acac)); Hl2[2-(4'-HAZF o 2o dad) sz ]| £]o] 2l F (111) ol EobA B0 E (k4 1 Ir(p-PF-
ph)s(acac)); H2(2-sldMzE ol Z g o] 2-N,C Yol 2] F (111 ot Lol = o E(ek4 : Ir(bt)s(acac)); M2~
[2-(2'-M%[4,5- a Tl ) B 2t o] BN, Jo] 2 (11D okl Eob A Edlo] E (k4 : Ir(btp)y(acac)); H]2(1-

o] 27 e dle] £-N,C ol 2 F (11D oA obAEWO E(SF : Ir(pig)(acac)); (oHAEobAE o] & )H] 2
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ol (902)= =atoln] 1C(905)e <
THEHE %ME F51(903) 0.2 AHg-H T},

)

O G 7ol ZIAE R A= 9AH906)& Skl ARt

<A 1>>

2 AAdE FH 1o F2AB)o2A 7AE Eoldoeldl FEAQl 4-(1-UZE )4 -FdEgH o}l (e :
aNBAIBP) 9] ZAd oo}, o]slol] aNBAIBPS] F+%E vhebuit),

oo

<
Oe (3)

<t 10 4-sid Esdopnle] >

300mL 37 ZEka=d, 4-BREuold 9.3g(40mmol), Tlddolwl 6.8g(40mmol), YEF 3F- %‘—%APOF
5.0g(50mmol) H Bl (tiwlA dlolAE) 22 5(0) 10mge ¥al, 49 1omLet E (3u-5€)Ex29(10F

ik &) 0.6mLE 7] EFE MU, A7) E3}ES AYstlA wwketHA DA Z E*ﬂ =, %
FES A #9718kl 130Tl A 3.5A1%F 5F nkslglet. wwk § <l 250mLE 37| whs E3Ee] A
7¥star o] HErHS Alg}o] E (Waco Pure Chemical Industries Ltd. A&, V221 A|531-16855, Y3 A%

ES o]lolA AME), &Fuy 2 Z22] 4 (Waco Pure Chemical Industries Ltd. A%, 7FE271 #540-
00135, TYT AxES olatdllA AME)E Fall oAU, F5I ANs =2 AHea dietavles A
7hete] oAdg HEAZT. o] EFES AuolE, &dFuY aga ERYAS FiIl oJIAA AdE F535
Atk FEF NS FHFATIAL, WESS Hrleta, 2595 dolE v, AEAS 89% FEE HH 5=
w2k 118 53t ©A 19 FA4 =242 vhs 9§34 a-190] YERdT.

Pd(dba),,
tBU 3P
tBuONa,
SR

”@f@ @lﬂ

(a-1)
<A 2

11::

ZHR-4'-FdEZ A dolTe] 33>
500mL AFzF Zeta=0), 4-ddEFGH Dol 6.4g(20mmol), o€ olAEO)E 250nL ¥ EF 150l @i, A
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°?~

4 NBS) 3.62(20mol)S A7) el A, ol F,
B2 AN F, 22 A iEoR A
4 & a9, WA 29 $4 =4

fo 32

—_——
@ NBS, @
g2
g oprlEiolE o/
(b-1)

<@ 31 4-(1-vze)-4'-dAdEgfd o (3 . aNBAIBP) 9] §H4d>

100mL 37 ZEf23d, 4-BER-4'-HdEHA el 8.0g(20mmol), 1-WZEAR 2 3.4g(20mmol), ZEHF

(I1) oFAlEIolE 44mg(0.2mmol) % E&] (o-EH)¥ 2 60mg(0.4mmol ) ¥, EF<l 20mL, o&H-2 10mL, ®+
g FEH(Cmol/L) 151LE A7l EF el Attt AVl EFES AdstelA ugtalwEA @7 A Zlt
27 &, TFHES AL F7IEk 90ToA 2.5A7F ¢ wteta AT, g & 274 1500l E 4
7] Rk EE] Hrteta o] dgdE F2EA, At Aol o]o], Adto]EE FiI AFHAZT. F5I o
ANE E2 A Gt avas Hrkste] s AASIGITE. o] dgds R, ¢RIy, Agst A
o] oo}, Azto]EE Faf o HA[A 04—‘1% TEIAT. F5I ARE sFA7L, WEsES JArtet, 25
5 dojFE v, AEAS A 97% FEE HAste WA 1A 8.6gS F5EIAT. WA 39 FH =4S v
"S- Al c-10] LERITE,
HESA] -1
@ B(OH); @Z O

o0 Neay

Pd(OAGC),
(2-MetPh)zP,

Br 2M K,COj O
524, ®

O
&

EtOH (c-1)
Ag)zh A kg Z2eEI I (TL0) (A &, ol ofAHlo|E:a4t=1:10)0] oe HXE<] Rf ghe] 0.43¢]
3 4-HEE-A - Eddelwle] ghe] 0.500] 1Tt
A% A 3% Bl F5¢ AFES A7 FPHCH WRol o8 S, 33 delek: o|shel e}
Rli=

'H NMR (CDCls, 300 MHz): 8 (ppm) = 7.07 (t, I = 7.5 Hz, 1H), 7.22 - 7.61
(m, 17H), 7.83 (d, T = 7.8 Hz, 1H), 7.88 ~ 7.91 (m, 1H), 8.02 - 8.05 (m, 1H)

o
o

MRS HE= % 9a0] EAIST:. EE, % 9b % 929 GppmO=E 9ppm 92 Sy
Ao,

ALA, A7l FgEe] EAFHS H8 A7 AR B (A TOF-MS) #HZ7](Waters Micromass LCT
Premier, Waters A|ZF)E SAHsIHTE. oAMEUERHT 0.19 T3 £HS F3l S (oMNEYEHI} ¥ =
Ab gole] ], 80/20 vol/vol)S GHlE ALEEIITH  webA, BRI 48.21(REE ESHO F 9AE 3

LAEhE

o

==
T

l

A7) 574 ARERE, 7] TENE)OE el 7] Eelotdeltl fEAS oNBABPF B GHAE S5

O&o =2, & 102 oNBAIBPY EF<l &9 F54 ~HE=HT (NBAIBPY whute] F4 ~HEHS EAST
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S5S0dl 10-2301756

-550, JASCO Coporation AF)E A7) E¢ ~FHEZYY ZHo| AR} TF.  aNBAIBPY]
EFA &) ~FEYDL Aq AoA FA4355t. SA4E FF 2 EHAdA MY A FF ~2FELDS )
A e &N F 2HERS & 100 =AETE. EE, Y] whe] F A E-] tisA= aNBAIBPE
M@ 7ol FHAA GRS ARSI, Y 7R F¢ 2FEDS W FF 2HE-SE & 100 =Ag.
T 10914 =, 7RSS 3P am S e, NEFS FFAE(YY 99)E vEde. = 10225 H, a
NBAlBPJ EFd g A AuF Fo &4 yArt oF 332mmollA #EE o, vbgko] H9-o =, Ay Heo

aNBAIBPS] EF¢l &ofo] g ~FERI oNBAIBPS] whute] g ~HERLS & 110 EAlgtt. A7) &
2HAEY =43} e wrlow Z9]-7FA] 3B A (V-550, JASCO Coporation A%)E AME3te] A4S 3
%th.  aNBAIBPO] = S0 g ~HEL Aq Aox FA3SAL, aNBAIBPS| HEho] g AHE
< aNBAIBPE A1 7|9 9ol 2oz AlmnE A#ste SAsltk. & 1125, aNBAIBPS &<l
Mol Ag-ole= Hu B33 wgo] oF 404nm(o)7] IHF: 365nm)ol M PEF I, wuke] Hgole Ao w3 v4o
oF 423nm( 7] I 340nm) ol A

aNBA1BPS] Hlu-& 7] ZFolA Fdx EFH(AC-2, Riken Keiki Co., Ltd.9 AFE) & SAH3 A3 «
NBAIBPS] HOMO =%l+= -5.52eVeldtt. X 109 ¥ahe] F4 AFEH Taue X F5H°] 3.27eVd S YEL

Wk aeEE . aNBAIBPO) Al el oux]l 30& 3.27eVE FAHHIL o= aNBAIBPY] LOMO +917b
-2.25eV oudtt.  webA 79k wpeh ko], aNBAIBP:= LA ZFEfolA] 3.27ev4 He oluA s 7Hd
< e

ERE, aNBAIBPO] 4ts} wbg 548 SAsIth. Absl wbg 54 Ate]l2E BEHEL(CY) SA0 o8 =4
I

gk, w3k, 7|3 ofdglo] A (ALS model 600A TEXE 600C, BAS Inc. AXR)E A7) =Ao| AlL3c).
CV SA AlgE = N, &4 N N-tHExFolu= (24 DMF, Sigma-Aldrich Inc. #|Z, 99.8%, 7}€=
I WE 22705-6)& SvlEA AFEEa, AX| AeAQ] HEH-n-FEAdEE HIZHOE(FH: n-BwNCIO,,

Tokyo Chemical Industry Co., 7FEZ21 ¥H3Z T0836)5 HIE#-n-HFEd2H HEZHES 5%7F 100mmol/L
o] & &ruo &IAAY. T, FH S F=7F 2mol/Lo] HEE &ujo] &SAIHTE. I, Wg
A= (PTE W5 A=, BAS Inc. AZF)E 28 A=o2 ARE3QITh; Ma AF(VC-3 Pt 7€ Z=(5cm), BAS
Inc. AlF)E& BE AF0=2 ARESIY; 8la Ag/Ag A= (RES H|G=&viAl #x A=, BAS Inc. Ax)S 3
A=o2 ARgsglth. 42 AR(20C WA 25T)olA RS FHsloF s}, olgd (Vv 549

o
N EEE 0.1V/s= THr).

>

Z Ao thek R AT AYE 0.22VERE 0.70V7FA HIIA 7 F 0.70VEHRE 0.22V7H%] WEA 7=
AFE 1APolE ol SlA, 100ALelE S dtt.
4 AFRZRE, 100AF0]F A Folx Akl I oA & ¥l glo] oNBAIBPE Abst Aeie F4d e Abel

=
sl @gle] o] FEG SHS 2 A ),

N me

Loy

T3, o NBAIBPS] HOMO 9= 7] CV &4 Ay =i A&},

H

o, B AN AgE FE AT(Ag/Ag D)9 WT #=9d] e THA quUA(eV)Z AT, =,

Ag/Ag ATe] 2N F9E AT, Wee Fodel FEAel As-3Y WAt BE Fa AT vei]
+0.610V[vs. SHE]Z <& Yv}(FHZ: Christian R. Goldsmith et al., J. Am. Chem. Soc., Vol. 124, No.
1, pp. 83-96, 2002). 3HH, L Ao ALgHE xR A5 A}&o}oq | ehE

9 AYE +0.11V[vs . Ag/Ag 12 AZE et wapa], B AA oA AlgE #x A
A AFHT 0.50[eV] $S AL LU,

A7IA, BT Fa AT A FH Ui TRl ouiX= 4. 4deVeka I A JUH(E: Toshihiro
Ohnishi and Tamami Koyama, Macromolecular EL material, Kyoritsu Shuppan, pp.64-67). “Z47]3k nle} Zo],
2 AN AFEE AE Ao A% £90ol te A oIS -4.44-0.50=-4 94[eVIetn HET & 3
=8

A3 A, aNBAIBPY CV S7goll 29]3 HOMO &9 4t=ol dis] <3k, oNBAIBPY Atsl w3 M9 E,.&
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[0259]
[0260]

[0261]

[0262]
[0263]
[0264]
[0265]

[0266]

[0267]

[0268]
[0269]

[0270]

[0271]

S=50ol 10-2301756
0.61Velt}.  mZH, ghel ¥ A9 B 0.54Vellt}.  aejmz, Wb A9 (E,9F B, Abele] 3F d91) 7t

0.57VeF1 &3 2= 9lth. o] aNBAIBP7} 0.57V[vs. Ag/Ag' 19l A7) dlu=|e] oja) AstH= AL veh 1
o] o= HOMO +=$1ell “ddstct. of7]A, A7k upe} o], B HAAdolA 2188 Hx d=F9 3T &9
of et EElA oA -4.94[eV]olty; 18]2 2 aNBAIBPY HOMO #97} -4.94-0.57=-5.51[eV]E A&HS
Eila=

AN dE FE 1l FERA0)e2A Ve Ejobdolnl FEAQL 4,4'-H-(1-1zE)-4" " -Fd E s o}
Rk aNBBIBP)©] F/defolth.  olstel aNBBIBPS T%& tEpWT

S

<t 10 4-sid Esdobnle] >

%
ox
2
=
9,
>
av)
X
—
A
i
rlo
1)
.
1>
o
ft
ol
ox
o
>,
>
olr
ol
2
v

4-HdEgHdolql 4.8g(15mmol), ol& olAE|o]E 150mL % EF

#
A 100mLE ¥, A7) EFES wua 08 N-BEamMalelm= (k3 : NBS) 5.3g(30mmol)S 7] Lolo]
7+

Kol

=
Zhetdtk. ol ¥, A7l EREE 27.54%F Bob awelglth. 5 duAs 2 AHI ¥, ps ik
GRS AAA 99% FEE EAdhs WA B 7.1gS S5 o

e} (¢}
aFeR AANGG. o AL ¥E 7
A 29 $4 =4S o

WA b2

% | %

BY (h-2)

<Al 3: 4,4'-Y-(1-yxe)4"'-FAdEg A do}1 (<3 aNBBIBP)9] FFAd>

100mL 37 Z&2Fo), 4.4'-tjp22-4""-HdEgFHdold 1.4g(3.0mmol), 1-}ZEAREAF 1.1g(6.6mmol),
5 (11) olMElo]E 33mg(0.15mmol) 2 EZ](o-EE)E2F 91mg(0.3mmo , =54 20mL, og-E
SmL, ©HAE 8N (2mol/L) 2.5mLE 7] EFde AUt AV EFES AYstl A wwelHA €7

=
ARG 27l 5, Egee da Z9A7Iskel 90TAlAM 6AZF Fot wwkelal WA, wke §, E5<

o
ol
=

N
r
O

150ILE 7] We EFEBC Frheka o @l EFEed, ATue] olo], AtolEE Fa oA
FEG olole BE AXHRT vk ES Wrkste] oo AEAAY. Az F o AR Fzeld, @
Fuluel] olo], MetolEE B3 olAA e £ESTt. FEWF oA FHAL, Phata,
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[0272]

[0273]

[0274]

[0275]

[0276]

[0277]

[0278]

[0279]

[0280]

[0281]

[0282]

[0283]

S=50ol 10-2301756

Pd(OAC),,
(2-MetPh)P,
BY 2M K,CO4

Hon” OQ
(c-2)

Aggr A v aZ2etE 2 I (TLO) (H &, oE olAlgo]E:dlAl=1:10)0] 2|8t Z-&H &2 Rf Fko] 0.599]
I 4,4'-tB2E 4" -FdEg ol Fho] 0.740]1T}.

200 & Fage

& sstEe A7 TEECH NR)O o8] Z4s%t. =4 dloje= olate] e

2

& @7 32 T 5

gud

i

=
o}

=

'H NMR (CDCls, 300 MHz): & (ppm) = 7.30 — 7.64 (m, 25H), 7.85 (d, J = 7.8
Hz, 2H), 7.90 — 7.93 (m, 2H), 8.04 — 8.08 (m, 2H)

ro

ZA]

o

H MRS AEE = 1220] E=AISCH  EF, E 1205 E 1229 6ppnOZHE 9ppm WS g Hu

sh= Ao,

A7) 3heE o] xS TOF-MS A7) (Waters Micromass LCT Premier, Waters AFX)E A3 tt. oA EY
T EFN(PNEVEDN ZTEAF &9 EFu], 80/20 vol/vol) S &vl= AL

mEE ESHE F 9aF AFSa

A AaasE, 47 FR400)o2 Yehls Egoldoldl f=A191 aNBBIBPE £ $Adz #5313l

Som T 132 oNBBIBPY EF<l Lol B4 ~#lEx- I oNBBIBPY Htule] & =

9]-7 Al B33 = A (V-550, JASCO Coporation A Z)E A7) &4 AFEH Ao AL&3199t). o NBB1BP2
Fall goflo] ~AAEHLS Mo *“011*1 SAsT. & 4
AL follo] T AAEHS = 130 EAETE, 3 uluke]

5
h=n =1 [¢}
ol aNBBIBPE FHADoEM AzdA:, 47 4 71\194 Fr ~AERS W FF 2AEDS E 13
| % -

O
o
o
v

o
o
N
,
[\
)

aNBBIBPS] &<l goho] whag ~#lEd 3 oNBBIBPS] whuto] b A#HEHS w140 LA}
~AEY A3 72 Ao g 29)-7FA] B335 A (V-550, JASCO Coporation AZ)E A3l
ATF.  aNBAIBPS] EF<¢l gole] ~HEYLS Ao Alor Z43}a, aNBAIBPS] vhuto] Wby ~3
NBBIBPE A1 7|% 9lo] T&Fozn AaE Al%tste] A3, = 1425, aNBBIBPY &
Aol Ho %3 o] oF 408nm(o]7] T 340mm) oA FEE L, wlube] ALolE Hu) g o
426nm( 7] w7 368nm) oA BEEATE.

o
N
o2 moh
o 4

u _I‘L- JIN'
oo (m e
ol o

B e

% a

o3
o
2

aNBB1BP9] Hl=-& 7] ZFol|A Fdx EFH(AC-2, Riken Keiki Co., Ltd.9 AFE) & A3 A3 «
NBBIBPS] HOMO =%l+= -5.58eVeldtt. X 139 wateo] 4= AFEH Tauce X2 F5H°] 3.21eVS YEL
Wtk I8 2 R, oNBBIBPY A AEje] oA L 3.21eVE FAH I o= oNBBIBPS LOMO F+=¢7f

-2.37eVelS omdit)t.  weta] Ab7)Ek wiel o] aNBBIBPZ} LAl ArHjo A 3.21eVe] W& oyx HE 1A

[e]
= oo

i
r?£
o
=
&
oy,
=
o
0
1o
Lot
z
oo
[
oX,
o
B\
ol
ol
o
a4
=
r)v
Lot
z
oo
Jm
oX,
rlo
il
>,
2
—
&
e
rlo
%
1
o

2 Alo|2e e

4 AREHE, 10040]2

= ¥
o st B9 W] FEF AL 2= AL ¢+ A

_llN'
o
i
-
i
12
Lot
,
H
S
X
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[0284]
[0285]
[0286]

[0287]

[0288]
[0289]

[0290]

[0291]

[0292]
[0293]

[0294]

[0295]

[0296]

[0297]

S=50dl 10-2301756

AN 13 728 Aol wal, o NBBIBPY HOMO 9+ -5.50[eV]S &gkr}.
[& Ao 3]

<A o 3>>

B AAdE FEH 1o FERA(DeRA 7" Egotdolrl FEARD 4-(1-yzE)-Egsdelrl (Y «
NBAIP) ] Fddlolt}, o]ste] aNBAIPS| F-2E YERHTH

a3
>
Oe (D

<A 1t 4-REREFHA ol >

Egdolwl  54.0g(220mmol)E  $HF od  olAElo]E g 1.5L9], N-HEZ®A
3 ot

35.6g(200mmol)S #H7FslSlth. o], 7] TFES 244 F F53 dE = A171
F, A7 F5E dEAS 5% MAEAVEFS TR 8 L2 AFHSAT. AlFH F, Y] g98 oF
5mLE W FEARG. a2 F, A7 vF &dd Wess Frkstan A7) 98 AAANAYG. F5E3I JAAE
S A ARANAA 7399 FEE EAstE WA Bk 46.5¢8 £EIQGT. @A 19 34 2AS e bk
2] h=3ol] tEFATE,
R34 b3
N/@ N’@
R S —
@7 NBS,
g ofAE e E
Br (b-3)

<A 20 4-(1-U=E)-Egddol7l (kA 1 aNBAIP) 9| 34>
200mL 37 ZEFe, WA 1dA e 4-BRREFH oYl 9.7g(30mmol), 1-UpEEAlR EAF

=
5.7g(33mmol), FTF(I1) oMAEHICIE 67mg(0.3mmol) 2 EF(o-EH)22~F 9lmg(0.3mmol) S ¥, EF
50mL, ©l&HE 20mL, EHAFZAE 89 (2mol/L) 200LE A7) Edo] Hubsivk. A EFES A Ystl
wElAA gAY, By F EEES A B97Isl 90ToA 2413 Fe wRkAIA WS A AT
$, =7 150mLE 7] Wk ERHEC HUbstal o] dEols Zred, AHeEgt A olo], AzjolE
AHAIHT.  F5ES qAS GBlrAavER 3 B $AE AFs bk adlas H7kske
7 gtolg 2, a7y, Aggt A oo, AElo]EE Fal oA
il NS FHAIIL ARAAA 99% FER FHsts WA 1A 11gs F5
1=}

@ Pd(OAC),, O
(2-MetPh)sP,
Br 2M KoCO4 O
B=q, Q

FroH (c-3)

Aggl A v A ZetE 29 (TLO) (A7) &, dE olAlg o] B &dlalk=1:10)°] 2|3t A4 &2 Rf ko] 0.489]
4-B 2R EgHdolle] Fho] 0.55°]Ut}.
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[0298]

[0299]
[0300]

[0301]

[0302]
[0303]

[0304]

[0305]

[0306]
[0307]

[0308]

[0309]

S=50dl 10-2301756

A 2004 53 WAl mA|e] xS TOF-MS AE7](Waters Micromass LCT Premier, Waters A|Z)2 =H
stgith.  oMNEYEZD 0.1% ZEA LAS %HOT@ SFACINEVELT XEA &) =31, 80/20
vol/vol)& GviZ Abgatich. whabd, A8k 372.17(X2 =& ESH Y F 35 A& E438H= aNBAIP

% 2EI9 e Ssdt,

<<+A o 4>>

2 Arele GE 1o FRAMEA 71" Egoldolwl FEARQ 4,4 -v-(1-UZE)Egddolvl (¢ a
NBBIP)®] @A ejolt}. o|dlel aNBBIPS] T%E UjebWic).

<A 1t 4,4'-tBEREHdolvl e >

5000l 47t Bep2szel A A opAE|el = 250nLel Eels| o 12(50mmol) & §ENAT F, N-BzwA
S(eFg: NBS) 18¢(100mo1)& 7] &9l ArAstiTh. olF, 7] EREE AeolA 27 B wwetol
WeAAG. W3 S F ool EF 898 BE ANG T NG Wsel 212 AAdAG. o
3] Kol
_9_
[e)

BHA713 ARAAA 996 FE) BHSE WA 1A 2082 FEHY

'N@ ____> NQBr
NBS,
@ A" opAE ol = @
Br

<HA 20 4,4'-t]-(1-vZE)-Eg Fdolwl (e aNBBIP) ¢ FHAd>

(b-4)

100mL 37+ EHEk=de], ©A 1elA A 4.4 -vERREH IR 6.0g(15mmol), 1-UZEAEEA
5.2g(30mmol), ZetE(I1) oFAEIOIE 2.0mg(0.01lmmol) ¥ Ed(o-E5H)E2F 6.0mg(0.02mmol)S ¥, EF
ol 20mL, °leHE SmL © EAHAE 89 (2mol/L) 20mLE A7) EFFAle] HUbstth. A7) EES A ¢dstel
A WRESHA BYIAIAY. 8] & EFEES A 978k 90Tl 4.541%F FeF nREAIA wESAIFTE
g F, 54 1500LE 7] v EFEC] HUkstal o] dgdS ZEe A olo], ATolEE F3 oA
Ak, F5% d9E B2 AFsa vl adEs #Jrlete RS Xﬂﬂo}oﬂﬂr o] dgtdle ZRYA, &
Fuuy, A gk Aol o]of, AzlolEE %311 AHAA AHE F5E3GIT). Ee JAE FHA7|AL, WEE
< FAtslal, 2598 4o v, AZAAS ] 86% TER s WA l 6.4g5 F53AT. @A 29
T EAS g WA c-4el yERT
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[0310]
[0311]

[0312]

[0313]
[0314]

[0315]

[0316]
[0317]

[0318]

[0319]

[0320]
[0321]

S=54 10-2301756

@@Br X OO

(2-MetPh),P,

BY 2M K,COj O
wsq, ()

O

EtOH (c-4)
Azt A u A2etE I (TLO) (A7) &0, dE olAlg o] E &dlik=1:10)9 <3t H4&F<] Rf gke] 0.53¢]
3 4,4'-tpRREZH Yol ko] 0.690]U T},

GA 2004 53 WA uH o] BEAEES TOF-MS AZ=7](Waters Micromass LCT Premier, Waters AXR)E =3
stith.  olMEUELY 0.1% TEA §4S R EFA(MHMEUELY TEFA FA EFH], 80/20
vol/vol) & &ujg2 Argstgtt. uwebd, a8 408.22(REX= ESH) 9] F 938 A&s9 1 E4st= aNBBIP

FESGeS Fastan.

[HA]e] 5]

il

<<t A] o] 5>>

&+ AAds G 1ol FEA ) o2A YAl Efjobdolrl fRAIQ [4'-(1-HZE)ubel s d -4~ [y s d ofrl
(41 aNTAIP) €] g ofoltt.  olstoll aNTAIPS] T35 et

a0

(O~

e (2)

<HA 11 4-(4-B2Rdd)-Egddoelvle] 4>

500ml 37 ZtaAd, 4,4'-tjRERutoldld  22g(70mmol), TlHdolwl 8.5g(50mmol), L. =3k (1)

1.9g(10mmol), 18- &-6-olElZ 2.6g(10mmol), THAFZH 6.9g(50mmol) % 1,3-tiHE-3 4 5-g|Egslo|=2

—2(1H)—ﬁ4ﬂﬂlﬂlt(°kﬂ: DMPU) 5mLE Wi, A7) EFES A& 97kl 180TAA 37A17F Bt uwtele
7

UEADG, W, BT 00 E 9] W EhEe] P of Aol Fxold, Qe A ool
AepolEg Bol lBAAT F5E GlAg BT Adsa Pwlnled Ase] FE ARG, o
Aetolg Ezeld, W, Aok Aol oo, ATIEE Fal AR clohE £EANL. F5 ool
2 Aest A Ay azvEddY (A7) S, BRAAN=LOR GAANAY. S5 P BHAAN I
Ash Mees Ak, 2e9E dolE the, Adgskel 2% FER BAHSE Wy B 532
FEsnh. WA 19 B4 =L e wgA b-sel ekt

=
oo
1
<
h

S oo Yo

- )
Cul,
18-382-6-9H =,
KoCOg,
Br DMPU

(b'-5)
Aozt A S A=vtEIH I (TLO (A7 &l olE ofAlEo]E:dlAk=1:10)°l] o] H2 &9 Rf Fhe] 0.50]aL
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[0322]

[0323]

[0324]

[0325]
[0326]

[0327]

[0328]
[0329]

[0330]

[0331]
[0332]

[0333]

S=50dl 10-2301756

4,4'-tyB 2 Rutolsd el gre] 0.590]Att.
<gA 20 [4'-(1-vhzd)nteldld-4-L [y s dobl (k3 1 aNTAIP) 9] 4>

100mL 3¢+ ZeaFel, @A 14 T3 4-(4-BEREFHdE)-EdFdoly 4.0g(10mmol), 1-UZEaln 24t
1.7g(10mmol), Z&HF(I1) olAlEHe]E 11mg(0.05mmol) % EF (o-EZH)X2F 15mg(0.05mmol)S ¥, EF<I
20mL, ol&rE 5mL 2 ERARAE 89 (2mol/L) 10nLE A7) EFE HuFEAT. Y] EES AGEtelA
wHkslA A g7IA T g7 &, RES A 29718k 90Tl A 7’\]7} & WA A AT YR
S, 279 1500LE A7) WhE £ Hrista o] dAEAE Augt A, &Fu|Le olo], ATlo]EE Fi
AFAIZAT.  F5E A& ER2 AFHS A et adas #Akste] FES Xﬂﬂo}‘/’iq o] #FeIdE At
A dFate] oo, Algto]EE Fa oAHAA AdE FEEHATE. F5ET ANE FHATL, HESS A
7Fetal, 2S9E ZdolE uhs, AMAATIY 80% &R EAsIe WA B 3.6gS F5I3ITE. @HA 29 A4
AL og WA -5 vERdT

HE-3-2) ¢

@ZN ,@ B(OH), QN/@
& o
O

Pd(OAG)s,
(2-MetPh)4P,
2M K,COj

Q (c-5)

/\la]a} A bz gzebE 29 (TL0) (A7) &1, o|el ofag|o]E:alxk=1:10)0] ¢]3F ZHEe] Rf Zko] 0.589]
3 1-(4'-BEERle|Hd-4-d )z gl e] Fhe] 0.650]Att.

%3 wpel gol @A 2o FEE WA uAE Hxr] FHECH MR <8 S, 27 Yeolg:
o vhepalct,
'{ NMR (CDCls, 300 MHz): & (ppm) = 7.05 (t, J = 7.8 Hz, 2H), 7.12 - 7.58

(m, 18H), 7.70 (d, J = 7.8 Hz, 2H), 7.87 (d, J = 8.1 Hz, 1H), 7.92 (d, J = 7.8 Hz, 1H),
7.99 (d, J = 8.7 Hz, 1H)

}.

ol'

1

A7) wAl A o] BRFERS TOF-MS #H%7](Waters Micromass LCT Premier, Waters A Z)E SAH3FATE.  okAl
EYEHY 0.19 X5 898 73 &£F a(o]'/‘ﬂEHE%JJr EEA “‘l"”/] =341, 80/20 vol/vol)S &mj=
A AREEESITE. whEbAl, RARE 448.20(RE=E ESH O] F 9AE A&

471 54 AREFE, A7 202 Yeide B Ewe] o el mE Egotolnl fFEAQl aNTAIPE
[e]

gl s FEEAES Skt

(Al 6]

<§Hdel 6>>

2 AN E FE 19 FRAA9RA Z1A"E Eoldolwl fEAQl 4,4'-v-(2-vze) s deln (k- B

NBBIP) ] §HAd efl o] vt 16} o BNBBIPS] T2& uEhitt.
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[0334]
[0335]
[0336]
[0337]

[0338]

[0339]

[0340]
[0341]

[0342]

[0343]
[0344]

[0345]

S=50dl 10-2301756

O | (19)

<@ 1 4, 4'-tpEREgsdone] 3>
S e 4ol A ©A 13 2o vkl o TS AA eIt
<A 20 4,4'-0-(2-yzZE)EgFdolvl (23 BNBBIP) Y HAl>

300mL 37 =23, @A 194 A 4 4'-tlEEREZH Loyl 6.0g(15mmol), 2-UZTEUHE
6.2g(36mmol), ZEE(I1) oFAEIIE 16mg(0.1mmol) % EZ(o-EH)E2F 21mg(0.1mmol)S ¥, EF
50mL, °NEHE 20mL, BAFZAE FE9(2mol/L) 20mLE A7) EEC] H7FEAch., AV TEES ALt A

3ol A 1
HhslHA] B7IA AT, 2] &, EFES dAh BVt 90TAA] 4.543F Bt wNkste] RESA|ATE,  HkE-
. EZq 1500LE A7) ws B2 Hrlsta o] dAENS ZzElad, Aulgt A olo), Aulo]EEZ &3
AHAIAT. FEI I B AFsta FamadaS FHubste]l RS AASGIT. o] dEAS Zry
A, dFry, Adegt Ao olof, AElo]lEE B oA odE F5IGT. F5T oJAS FHA|] AL
AL 27} ek @

sha, 2538 dolE o, AZA ] 7% FEE FHse M ¢ 560 F53
o (o]
A= o

29 34 =2 v whE] 60l bl
HhE-A c6

B(OH), QN O OO
Q.o Cd

Pd(OAC),,
(2-MetPh),P,
Bl’ 2M K2003
E%4, EiOH O
( c-6)

Aggt A v AZetE 2 I (TLO) (H) &, olE olAlgo]E: dlAl=1:10)0] 2|8t Z&H &2 Rf Fko] 0.539]
I 4. 4'-viB R EFA Dol Flo] 0.780| 3t} .

A 2004 5T WAl Bubo] BxzlekS TOF-MS 7 Z7](Waters Micromass LCT Premier, Waters A|X)&E =4
IR, OMHMEYE-ETL 0.1% 54 S48 {3 SdA(MAEYEHIY EEA fHe] Z3hH], 80/20
vol/vol)S &l AbR&lQith. wheba, BEAbek 498.22(R = ESH O F 935 AFe9a 2438k BNBBIP
& 53198 gElsisit.

[ZA]e] 7]

<A o 7>>

2 AN E Y 1o FERA(3)o2A] ZIAE EolHeldl FEAQl 4-(1-y2E)-4'-HdEg I dolrl (FA
aNBAIBP) 9] a2, 3hdd 17 o2 WS A8 slolth.  o]3tddl aNBAIBPY Fx& UERJIL.
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[0346]
[0347]

[0348]

[0349]

[0350]
[0351]

[0352]

[0353]

[0354]

[0355]

[0356]

S=50dl 10-2301756

(3)

<@Al 10 4-gd-vHdolvl ] 4>

1000mL 37+ Zg2a=el, 4-BEruloldld  51g(220mmol), oFd®  23g(250mmol), WEF 3F-FEAlol=
50g(500mmol) 2 Bv]A (vl g dolAE)Ze}5(0) 250mg(0.4mmol)S ¥ a1, Ze~39 B971E A4LE X338}
Ak, o] EgE g4 EFd 500mLE HbskT. o] EEES A oMW AFHEHA BTIA AT, B
T EYGEF-YEEAA10FFS A &) 3.0uL(1.5mmol) S HIFEIAT. BEo R, o] EFES AA B
718kl 90Tl A 4.5A%F S<F wptste] wkEAIATE, wkg & B4 600mLE 7] WS EFE] Hvista
o] detlls ZEE A olo], AEo]|EE Fi AAANAT. F5EIF AdE EE AFIA Fetaves A
7hato] S AT, o] FEAE ZEEA oo, Afo]EE Fi AH(AA ARE FEIUT. F
53 AAS FHEAAA A "Woteta, 259E AT te, AAASY 73% TEE E¥Ee W 2
- d-tlHdotdl 40ge TS5t A 19 38 B4 oS 9§24 a-7e vERdT

HE-S-2] a-7

Pd(dba),,
(tBu)sP,
tBuONa,

A4
. (a-7)

<gHA 20 1-(4-BErHY)-Jzgde 3>

, ZEE (1) oAl
I 100mL, °ll &k 20mL 2@ e E S

500ml 37 Zgf~Td, 4-B2RQ oAl 46g(160mmol), 1-UFZEFAH 2A4F 24g(140mmol)
olE 45mg(0.2mmol) Z Eg(o-EH)E2AH 60mg(0.2mmol)S Y1, EF

=T T
£ (2mol/L) 11nLE 7] g2 H7istct. A7) EES AYstillA wwretds dr|A#Ag. 287 &
EFES HAa BRIkl 90TAA 4A1ZE FF ngkste] dhgAIRT. Hg 0 E5¢l 50mLE A7) wkE £
e 7bstal o] degds Z2def o], A EE T A Y. 53} JAS EEZ AHs I
Al adES HrRsle] FES AASUY. o] dgas ZZedd o]o, AEEE FI AHAA AAS
FEIGT. FES JAS FHEAV L, At A Ay FZ2etEa s () g, b E AAAAY. F
53 RS FEAAAN 620 FEE B E FA T AF 25¢S 5T WAl 29 4 =L o
1A h-79 YERATE
Hkg-2 b7

B(OH)»
f o §
Br Q O
—_——
[ Pd(OAc),,
(2-MetPh)3P, OQ
2M KoCOq
E‘I‘O\ﬂ, EtOH (b_7)
Aggt A vt G 2erE 29 (TLC) (A7) &vl, Sib)o)] 93 HAE9] Rf gho] 0.380]3, 4-HEZRQQ =wlAl

o] ko] 0.57¢]At}.
<gHA| 3: 4-(1-vh=d)-4'-Hd Egl g dolrle] 3Hd>
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[0357]

[0358]

[0359]
[0360]

[0361]

[0362]
[0363]

[0364]

[0365]
[0366]

[0367]
[0368]

[0369]

300mL 37 ZetaFo], ©A 204 S 1-(4-BERIAY)-UZEd 5 .7g(20mmol), A 104 A 4-9d
-tudoldl  4.9g(20mmol), YWEF 3F-FHAR|Z= 2.5g(25mmol)  H H]A(UHlA ] dobAE) 2 (0)
11mg(0.02mmol) S YiL, Zot~39 ®9VIE HAAR A &35 o] EgtZo] €4 4¥U 50mLE
A7bekleh., o] EFES Akl A wnbelHA @AZ . 7] §, EYGH-FE)ESA(10F5F P4t
&) 0.1nL(0.06mmol )& FH7FeISITh. o] EFHES A #97Istel] 110TlA 6.5A41F S mikato] w342
o oWk F, EFl 150mLE Y] WS EghEel Arbetar, o] dAgdE SR, A7k A ofof, Azte]
EE Sl AN RT. 5T dds =2 AHsta ivtadles drkskel S AZEAT. o] dAE
S SRA, Aot Al olo, AgfolEE B AHAA ANE F5EATY. F5F ANE FAAAA A
g7 A Al azetEade (A g, EFAdi=19) 82 AAANAT. F5I BES $HAAA oMES
xS Hrbeta, 2S9E dojFE the, AAASY] 98% FEE FHse WA BE 7 308 $£55%0. &
39 4 =4 thg WA -7l YERATH

N
Pd(dba),, O

(tBU)sP,

O
o e
OQ (c-7)

Ae7h A ks A2nEI I (TLO (7] &0, oAE opAlHlo]Edqk=1:10)] gk H2&2] Rf Fho] 0.31¢]
(4-BREHd)-vxgdle] glo] 0.600]a, 4-dHd-t]sdolrle] gho] 0.160]Ut}.

A 3o A =5 WA Babo] Exjers TOF-MS 7E7](Waters Micromass LCT Premier, Waters A|Z)= A
393t TN (oMEUEHY L2 golol &EdH|, 80/20

M

stk oMEUER} 0.1% EEFAF S5 9 =

vol/vol)& &vi= ARESIIth. whebr], A% 448 21(RE= ESH e F A5 HEssiv. 7] 54 2
25E, A7 F2HQ)e® YEd= Egordoldl FEARl aNBAIBPZE & Aol os] FSEHAEE 4k
o

[2A]e] 8]

<A o] 8>>

w AAds FH 1ol FRA(DeRA ZiAE Egobdelyl fF=AIQl 4,4'-H-(1-vzd) Ef ol (FA
aNBBIP) ] St elolaL, o= el 49k v WS ARk Aolvh.  olgtel aNBBIPO| T35 UERdIt.

@N

<A 10 1-(4-Bazrdd)-vzetde] 3>
A 7oA @A 29 e Aoz AL AAFSIT.
d

<A 20 4,4'-0)-(1-vy=E)EgH Dol (23 : aNBBIP) Y 41>

100mL 37+ Zef=Ad, @A 1914 A3 1-4-B2rdd)-yZedll 3.4g(12mmol), oFd# 0.5g(5mmol),
EF 3F-FEA}o]= 1.5g(15mmol), ZEFE(I1) olAlEHIOlE 10mg(0.05mmol), 1,1-H]Z(T]dHdE 23] %) 3 24
(23 : DPPF) 10mg(0.05mmol) E EF<l 15mLE YEv. A7) E3ES ALstolA wukshaas g@7])A 5.

27 &, EFES A4 E807I8ke] 80ToAlA 5AZF EoF wnkete] whEAZTE, whE § 574l 1500LE 7]
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o

H]

9] Zko] 0.530]%it}.

Rl

Pd(OAc),, DPPF,
tBuONa, 24,
A

)l

hyA

AZvlE 23] (TLC) (A7 gull, ofg ofA

Zr-4-(1-4

1-3
[2A]e] 9]

al

[0370]
[0371]
[0372]
[0373]
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Mo
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[0374]

[e]
=

2] 7](101)
131 200C ol A

°©

A 5

1
o}

—4

= A
o] ¢F 10 Pa® #r4d

A

3

AFskE (1TS0) ©]

AP EA, 71

i

k)
w

o NBABP
— b5 —

Hol wEH LS Fu

3

speka (i) WA (vi)el veRdT,
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2
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271 €]
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W & AelE 370%

°

o

i<
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<
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21 WA 4 AZ>>

(i)

I A2 4)% Hal
CzPA

2mm X 2mm©] T} .

s,

3

[<)
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Berg)el

o
=
1
H]
o
e

=

_%
(e}
<<
Md, A1 AF(102) 024 FA 110nme] Tt
%

[0375]
[0376]
[0377]
[0378]



[0379]

[0380]

[0381]

[0382]

[0383]

[0384]

[0385]

[0386]

[0387]

[0388]

[0389]

[0390]

[0391]

S550ol 10-2301756

2k 2o 7|¢E =Eta, AET S AR A 170Tol A 307 & FF welHAZ v, RS
304 &QF WAy

gEo =2, ITS0E Ze 7] 713(101)9] WS ofdl= FSHes 7] 71|(101)S JIF & Ao A
Erol] LAHAF L.

AE 23 42 Wel gEe 10 Pam BE T 7] TRA()OR YERE 4,412 [N-(1-1pZ 8)-N-3] do}u)
wlupel (R NPB)# AbsE EE] B Ql(V)S NPB:ARSE EelHal(VI) o] A#gn|7t 4:10] e FFaA7o
2, AF FJAF11DE AT, A7 AF FUAS5 1D FAE 50mAict. 47 3ode 29 g
EAS 2Y O FIdogRE FAC SIAYE 52 Y-S FEok 3o,

AEsNA, BF 22 lde A 57559 AS2ZA 9 A E NPBE, 3 &2 24 & 19 74" E
goldoll F=AQ0 aNBAIBPE, 3 4l 3ol H 1o 7IAE Efoldolvl F=4¢1 aNBBIBPE, %

a7 40t 7] FEAGDOR el 34 289 4-(1-vhzg)-4 - =eladobn (oh: aNBABP) S A}
g3te] A} lom7h HMES WY 27 1 UM 4B 47 FRSE PR 4F 243D AU

w3, A7) FRAGiIDeE YElE 9-[4-(10-39-9-¢tEZ) A d |-9H-7hak= (< 0 CzPA) 3 A7) 7224 (i

V)22 YehlE 4-(10-99-9-0tE™)-4'-(9-¥ I -9H-7}ulZ-3-U ) Egl d d o} vl (2F3 : PCBAPA)S CzPA:PCBAPA
A7 1:0.10] =S FFashe PAoR 43 555(112) fd 233 (113)S F4slet. 7] &
F5(113)9] FA= 30nmSict.

L =

1%, A7 FRAWE Yl EFa@-FsgEdelE)E R w (11D Alg)S 74 10nm, Alg 1l
A7) FERA(vi)eZ YRl nlEASGESH(A: BPhen)S T/ 20mmzE TR ZA Azt 45 (114)S
FAst. 3, EFeE3 HES A $755(114) Ao FA It HES FEFo N Xﬁ} FATE
PAgstak. mxHeR | ANAER VEseE A 2 AF(104) 024 dFHEs 7

2 A

1WA 4s @Y. A7) S AAd A, 2 BF A A S AAEES FEoF g
2}

& A4 F97Iske 2 2H 8A Yo givlel =&
Ak, A7l SAL A2(25TE FX% d7D)edA 8RS

FESoF gt
Zp kg ko] -3 54 = 150 ek, ZF g Ao 3 e-di a8 54 & 160 =AlEH
7ty 2ol FE-we BEE 5AS T 170 AT % 15el4E, AREo] A=(cd/m)E v 7}

Fol AMS Y}, T 1o, AFo] AF T&(cd/A)E Yl 7t2Zo] % (cd/n)E YE
Ak 7o, AREe] w9 EE (/NS JERaL, hREo] 3% (cd/m)E LERALE,
g zeEE GEH 1o 74" Efobdolnl fi=
39, g 2z 19 g 2 450 v d - R
, I= 1000cd/m” oA ZF whg Axke] 39 & (Im/W)2, &F AR

Hr

Tt a, &
W a4 30] 6.2003, WH 2 47k 53010k, mebA, WY 242 W BY 2% 3

% 27 27} 6,303, @Y 3

& A 1R W 2% ash vlmebd, Ak 48 o] s vk skt

£ 188 AR 2P £ 1 UK 40 A ARV BEES @ o 2Y sgEYelt, E 1804%, 7ol

WE e Hehls Mgl $E 4EE Jet. £ 188 5U9 Ad $E 452 4 3 44

Hugbs E=A1gT, & 18245 Zb whd Az 1 A 47 23 &2 PBAPARFE| LA == nhgrz ek A A
}

2o, olud AAESL 27 I/l 1000cd/mE MY 1 AR UEe 27 ol TEHE 371
W 2 Zzte] HE MM FASII AR 54 BT

(24140 10]

B AN E, FH 1o /AY Edololyl FEAE %4 ARS WY BPFel AW AT 745
2 PHSHE AREA SR T 2A0EYF 24 DE AGRD P WY 240 45 AGE DS
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[0392]

[0393]
[0394]

[0395]

[0396]

[0397]

[0398]

[0399]

[0400]

[0401]

[0402]

[0403]

2 AN, ag e Edotelolyl REAS AgsA e BY A0 A4 5 R WY 24 6%
Agate] g7 Wy adel 45 AL A,

B AN AgEE 7] BT (] BelF Ao AR ARhY BA FxE 8] PRI WA
(viiDel EHIT. E ladld A% £5F(1103 A 2 AF(104) Aele] WA FRFL AN 24 Fx
g Ausn.

Q o e
oD o |G,

(vii) (viii)

<EF 22 5 WA 7] A
A

¢

< A 1 A=(102) .24 F7 110nme] 4
FH ST, ITSO WS WA 2mmx2me] EW
AL 2om>2mmolth. 7] ffol F aakE GASH] A

AE 22 44 o ¢de 10 Paz @3 5 A7 FRA ()02 LEE 4,4 -8 2 [N-(1-1p2 8 )-N-7] Jo}u)
wlmtelsid (24 NPB)¥} Ab3F EojH (VI)E. NPB: *Pﬁ‘r ) BE(V)e] A7t 4:10] HEE FEFA|7 O
2H, AT FYS11DE FAsAT. A7) BT FY=1D) 9 FAE 40mch. Av) 3EFHe 949 s
BdS €Y e Sy

z
'6‘

LA RRE Sl SEATI= T2 WHYS FHoF I
2]

AL, wg 22 5oll= A F5352 A52A de AMSEE NPBE, 3 24 69= Al 6ol x4
(iD)e= 71 725 Yehls aNBABPE, 33 & 7ol e 10 78 & 2o o deo] e Exoly
obvl FEAQL aNBAIBPE ARE-Ste] 717k 20mm7h S5 g A 5 A 7E 7 SAATE g eE A
& FES(112)S B3I,

T3, A7) FRAviD) o2 YER= 4—(9H—7}H}§—9—°E‘)—4‘—(5—ﬁﬂé—1,3,4—%4ﬂ%—2—%)Eﬂﬁﬂé%ﬂ(%%:
YGAOTD) 3 7] T34 (viii)® el wx[2-sd s 2ol &-N,C Jol & F (111) opdopalEy o] E (k3
Ir(ppy)sacac)E YGAOLL:Ir(ppy)sacac®] AH|7F 1:0.057} ¥kes F5ste WA ow Ay 535 (112)
WS (113)S #8735 (113) 9] F7= 40mSiTh.

S F, A7) BSAGHE el SHEAGES(HY: Brhen) S T/ 0mz FHRORM AR £45F
10 YA, =@, FFe=s dF5S A4 £430114) 90 T It 92 FRgozH A%
959 AT AARon, AAER Avett A 2 AF0H)CEA ATAES T 200z 4o}
of W ad 5 WA 72 SRS, Y] FH AN, FHE BF A A4S AAHASS TR0
#t.

< 2745 A 79 B EA>

oo ol F5T WA 44 5 A 7& Ak Bevleel F2u ks oA gyl wEHA HES AR
B R, 8y A9 B 54 SHs90. ] FHe 4R@5CE 448 tDAA A9
FEaop st

7w ade AR AE-AE SHS E 199 AN, 2 0 A4 AR-AF &8 54 % 200 24
spei, 2t wg ade AR-sh BE BHS 200 BN, 2 3Y ade) Ag-AE 542 E 2 =
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[0421]
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[0423]
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[0426]
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S55S0ol 10-2301756

I 3 AlgE 5 10nm, Alqe 9 99 BPheng 7 20mmz FREo2H AR F£45E5(114)S AT
= % PAdskart.

w3, EFe=s S AR FESAM) fo FA 1wt HES SHFoEA AR FUSES
& st Al 2 A0 24 FAZE 2000l LFRES 3

= %
b7l S el M, S B AR Jtaie AAEeS FEoF A

2w are] AG-HE SHe ® 230 mASE, 7 2y 2] AE-AF EEF 5YS % 240 EAsh,
7F s aze] BE-mke] EE EAS & 250 EART. & 23eHiE, AEFo] = (cd/m)Z YEh)T 7}
250 AGMNS vehith. = 2o, AZFo] AF Ef(cd/NE Hehia FEFo] AR (cd/n)E et

k. = 250l A, AEFe]l B AR(In/NS Yehla, 7tEFe] = (cd/m)E thehi,

= UZNE FE 19 749 Efoldolyl FEAZ AT FEES 9T 2 Au2A JHEHAY 243 8
A B a9 UlA 123, FE 1o 74 =4 oA NPBE AREE W xR upg
A% HE-AF &f% 5E4S UYEhn %5d By 5ee 2EUE A4S A9y, E3, L 2525E IR
1000cd/m oA 7 @ 2zte] 39 EE(In/WN)S, B3 27 8 4.70]3, W3} A7 9% 4.90]7, wF Az}
102 4.90]3L, g &z 112 4.80]a, g 42 128 5.0010th. whebA], g 22 9 WA 12+, B &
2 83k HlawabE, Az A FEo| shssA nigRsitE 2 dektt,

T 262 AlFE w3 oAk 8 WA 120 ImA ARV EEES & u gy A EHoltt, = 2604, 7R F0
E 4 (S UJER AEFo] wE FE2 deldg, = 268 5U3 Ho wE A2 7 vl 419
H| 3 EAET. E 260 2%E ZF @3 42k 8 WA 127F, @3 EAQl PCBAPARFE W EE HlEz g

gom, 2 A A7-As AR 54L& 27e] mARY. AREe ARME deia, Azke i

E®E et old® 245 27 A¥/ 1000cd/n'E HAE 14 AF Wwe] 24 s TF
2, } A vhEAE 54 WA 27elA, LeEe] K wE
2447 W 24 8 WA 12)904 A9l e AFEL 23 donw shw mad,

2

WY 24 8 A 122RE Fe) 10 /AE Edeldelnl fEAE A B3 3 3F FUFQIDO
2 Abgsh Aol wigsin Fshrh. EF, W 2 122E G 1 Eejolo}y
AT FAFAIDD AT of A AR 4 UE vREE ARYS Gkt wep,
aAbE A AZT S 0w AR 0% % FPANY + Ak,

N
N
i)

[ 12]
Fe AT £44S 2% Ans 48 Bena(D 2 oAHY Bt BF ARE WY 7] 3
FUFel AESHE A%, 95l ARl AFL YYRE AR AGT £ Uk AR, B Aut
A fgsth. e, cleSZoRvY WYS St 4%, BY ARE FAF Fe MY 24E ool
GRE FEY 5 vk 1enE, BF AR §4 540 nel By axe] BeF JF wAE A9 9
o,

= 282 NPB9} A Ale] 19 71%119 Egjojdoldl {241 aNBAIBPE ZH7; Abst EE]Bdl(VD) Y 3523 o
g-FE EAS etk & 2804 =, 7FESC] (S YEaL, AlEFo] FHRE(%) S vERdT.
NPB: A+l Za]ludl(VI)e] daku|ol o NBAIBP: A3} ZalBdl(VI)e] A7} z+z 4:10] HEE 29 7]

NPB ¥ aNBAIBPE 4t ZdBdl(VD) o= ¥ S, T4+ 247 50mmeldct. F ~dEZHo=
/HOﬂ 7] _/] Ez} /\,zﬂE:‘E4° uuﬂu}

% 282HE NPBE AMEE B3 ARe] 2o 420m A 550mel HY WA W F4E 2evhs AS o
ch. 420mm X 550mme] s HSllAe] Fam P4 Ul A @Y ol YPeln, BF ARE Agets
A5 AN WA S 0 mARRE Y el B AR o) Fru. webd, Aws By A g
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