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A 9.2 g(31.0 mmol), Cu 2.0 g(31.0 mmol), 18-crown-6 0.4 g(1.6 mmol), K,CO; 12.8 g(93.2 mmol),

o
fr
4
e
o
k1
ol\ ‘“
:1m

0 A3 180CE 1241759 SFudiA AL, Aoz yrhsla 72 253 & O
A TR Ao T NgS0,= ARAR gkt % star, A7 weElste] g B 7.6

shet= Co] A=

3135 B 7.6 g(20.4 mmol)S A EA 5t A, HEZSIO)=2FH 250nLS F7HeE & - = WA A, n-
HE8E(2.5M in Hexane) 12.2 mL, (30.6 mmol)S 3] H7gk F 1A17F &<t * %% -?r ]3]'t‘5| WHEA| AT
-78Col A B(i-pro)s 8.8 mL(40.8 mmol)S H7}3F F 1A 7Hs<E HkAZ T, HE2o] EuH 0TColA 1M HClS

A7bek § SRR AT o ol H o ER FE% H f7]5S MgS0,E AXA7 F 3d FEv|E &vE
AAG 5 AdazvtEddg a2 AAste] shgHE € 5.9 g(17.5 mmol, 86%)5 AT,

g‘ :7'51-% Do A%

4-mpolF ol 35.0 g(120.0 mmol), 9,9'-t]ME-2-BERIZ20d 240 g(140.0 mmol), Pd(0Ac), 862
mg(3.84 mmol), P(t-Bu)s 8.5 mL(0.01 mmol), Cs,CO; 83.0 g(250.0 mmol)¥ar ZAA EA3}eA, EF4 600 mL
of &2l the 120CE i wWsgith. 12A3F & whgo] ZUd FHFRE AojFal o HolAH o ER %% 3
¥ f715E MgSoE AxA F 3H SRR SvlE AAT § AfdaRetEadeR gAste] sekE
40.0 g(110.7 mmol, 86%)Z AUt}.

332 o] A%

3} D 20.0 g(55.3 mmol), 1,4-T]EZE WAl 26.0 g(110.0 mmol), Pd,(dba); 1.0 g(1.1 mmol), EZ-0-5

H
I

¥ 2 (tri-o-tolyphosphine) 1.0 g(3.3 mmol), NaOt -Bu 10.6 g(110.0 mmol) & A4 EA3}A EF< 600 mL
= o 120C2 &5 wwkelglnh. 12413 3 93] EUH SHTE HoFa oM H o EZ &3

=
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[0079]
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H f715E MgSO.E2 A7 I Sz BiE AN F AdazviEadvz AAste] 39E E

k-
17.0 g(32.9 mmol, 60%)E AAT}.
e 49 Az
3gE E 10.0 g(19.4 mmol), 3}&E C 7.8 g(23.2 mmol), Pd(PPhs), 2.2 g(1.9 mmol), K,CO;(2M) 96 mL(190

mmol), ol¥& 96 nL, EF<l 180 mLE ﬂﬂs} 120C2 35 akelgich, 12413 & wkgo] £
Aol il oA EHolER 53 7 f7]5& NgS0= AXAR F 3 Sv|R gHE AAT

nfE Jg9 2 AAste] 38E 4 10.3 g(14.1 mmol, 73%)E AUtt.

ot

T2
ad=

Qo 2
ol

7] Aol 1o] WS ol8ste] #7] 2 sghe 1 WA Bgte 865 Axshsler, & 10 Alxd 7] ¥

I #3E5e] HNR 2 NS/FABS Uen ).

MS/FAB
found calculated

SE= 'H NMR(CDCls;, 200 MHz)

~ | T2GH. s 656~683@H, M. 669-68IMAH. m),
Cm), 7.28(1H, m), 7.38(1H. m), 7.45(1H,
e, o e el W
~8.18(2H. m). 8.54(1H, m)
172060, o), 6.58(1K. ), 669~6.78GH, m), T 28(TH.
7.36~7. m),  7.45(1H, m), 7. m).
7.58(18H. m), 7.74~7.77(3H, m), 7.84~7.88(3H, m)| 702-88 | 702.30
. m), 8.16~8.18(2H, m), 8.54(1H, m)
J2EH. ) G580, M), 6696, /5@, ., 698K,
m), 7 m), 7.45(1H, m), 7.5(2H, m),
), 7.54~7.58(12H, mj. 7.77(1H. m), 7.87(1H, m)| 702:88 | 702.30
m), 8.16~8.18(2H, m), 8.54(1H, m)
1
41(1H
58(14

T
3
3

Pt

652.82 652.29

—*U‘Il\)
CD

1 _‘({" 1

o

Il 020(3
o

=
wW
13

2(6H. 5). 6,58 H,
] mg 708.92 | 728.32

[6) b
—

Il

9~6.75(4H, m), 7.28(2H,
7.77(1H,| 768.98 768.35

~7.58(14H, m),
.18(2H, m), 8.54(1

16~ H,
(6H, 's), 6.55~6.58(3H,
, . ., m), H, m), 7.38(1
). 7.5~7.58(12H, m), H, m), 7.87(1
8.5 )
S

fati

m)

mg,
, m),
m S m) 708.93 708.35
(1H, m), 8.16~8.18(2H, m),

1.72(6H, s), 2.34(6H,
(4H. m), 7.28(1H, m),
~7.58(12H, m), 7.71
1

mg,
, M),
m). 680.88 680.32

~8.18(2H, m), 8.54(
1.72(6H, s), 6.58( 6.

7.38~7.39(3H, m), 7.45(1H, m) 7
m), 7.87(1H, m), 8(1H, m), 8.

1
m),
m). 677.83 677.28

©ON3 > .°°.\‘.°’°’ QXNP»IF P RNI P DNI O DNI O|ONNO>

IT
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.63(8H, m), 6.69~6.81(4H, m),
m){3 7.45(1H, m), 7.5~7.58(12H,

89 (1H, m), 8.16~8.18(2H, m),

728.92 728.32

a m

40 896.13 895.39

1
= 1.72(12H s), 6.58~6.63(4H, m), 6.75~6.81(3H, m),
m), 7.28(1H, m), 38(1H m), 7.45~7.58(13H, m),
(1”'_11), 7)87 7.93(2H, m), 8(1H, m), 8.16~ 818(2H
, m

41 768.98 768.35

I-

TN
)
O T

[e¢]
(6]
=&

8
.64(4H, m), 6.75~6.81(3H,
8(1H, m), 7.45~7.58(12H,

43 s), 7.77(3H, s), )7.'77(0H, m),  7.84~7.93(3H,

)
g' 885.14 | 884.41

QONNOPII NN |3 D003 N
333

A
IoR!

— N

H

.63(2H, m), 6.69(2H, m),
H, m), 7.28~7.3(2H, m)
7 m

44 7(1|)—|, m).  7.87(1H. m). 652.82 652.29

DO
— W 00
T

J48(1H, m), 6.63(4H, m),
1 m) 7)2(4H m),

46 LITGH

820.03 819.36

b e))
oo
~

s
. , m),
8(1H. m). 642.85 652.29

49 87(1H, m),

oo
03(51—*

50

~Nw

48(2’H m). B.12~8.18(3H,| 81801 | 817.35

==

o
, m),
51 H m) 820.03 819.36

QXNPOP I NN PNDO|I NP O

Zwom
ITHO

1 , S), m), 6. , m), 6.8
91(1H, m), 703(1H, m), 7.2(4H, m), 7.28(1H,
H, m), 7.45~7.55(16H, m), 7.77(1 7.
m), 8.16~8.18(2H, m), 8.54(1H, m)
72(6H, s), 6.58~6.63(3H, m), 6.
m), 7.28(1H, m), 7.38(1H, m),
m), 7.5(2H, m), 7.54(2H, m), 7.

7.87(1H, m), 8(1H, m), 8.16~8.18(2

237

58 896.13 895.39

®~N3 >
D=
I

N
b
IIL:

60 728.92 728.32

I~
ANRG
o
o
l
N~
o)
~
o
I -
3333

ymv3éé§§3

(6H, s), 6.58~6.63(5H, m), 6.
7.28(1H, m), 7.838(1H, m
7.5(2H, m), 7.54(6H, m), 7.55~
7.87(1H, m), 8(1H, m), 8.16~

62 972.22 971.42

He
:
3333

oNBN
AN
SoRT
ITT:

(6H, s), 6.58~6.63(3H, m), 6.75~6.
7.28(1H, m), 7.38(1H, m), 74

1H, m), 7.73~7.77(2H, m), 7.86~7.87(2H

.16~8.18(2H, m), 8.54(1H, m)

(336(6'4)’ 6339(1 »L]Z(?H’ 7 S%EH 6'58)3%73'2%(3?128(9&
, M), . , m), . , m), . ~/. s
8(1H, m), 7.45~7.58(13H, m), 7.77~7.87(4H. m).| 78506 | 784.33
), 8.16~8.18(2H, m), 8.54(1H, m)

7, 3, S, ) ST
7. , m), 7. m), 7 m),
5H, ‘m). 7.75~7.77(4H, m), 7.87~7.89(3H, m)| 850.98 | 850.31
6~8.18(2H, m). 8.54(1H., m)

o
I
EINIE]

[S2k- 0l
l
3
I$))
*

3

63 758.97 758.28

QPNNOIONNNO ONNNO

WA

© 1T
3
om

64

K3 >
—_T

65

"Thm

[0082]
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¢ oy L ESCEIE o] e
7. , m), 7. , m), 7 ,m,75~75 , m),
66 177702, m), 7.87(1H, m), 8(2H, m), 8.16~8.18(3H, m),| 818.01 | 817.35
8.54(1H, m)
& o 1.7§(6H7, Zggms 5876.63(§’>Ié|,8(1m) 6.)75~76.§51((18|H-| g
. , M), . m), . m . , M
67 175~7.82(11H, m), 7.77(1H, m), 7.87(1H, m), 8(1H, m)| ©653-81 | ©653.28
8.16~8.18(2H. m), 8.33(1H, m), 8.54(1H, m)
i, 210 ol £ 0 SR
7. , m), 7. m), 7 m), 7.45 , m),
68 175°7.58(14H, m), 7.73~7.77(3H. m), 7.87~7.92(3H, m),| /7898 | 778.33
8(1H, m), 8.16~8.18(3H, m). 8.54(1H, m)
5 = 6.58-6.63(3H, m), 6.69~6.81(4H, m), 7.11(4H, m),
70 |7.2~7.38(14H, m), 7.45(1H, ‘m), 7.5~7.58(12H, m), 7.77(1H.| 853.06 | 852.35
m), 7.87(1H, m), 8(1H, m), 8.16~8.18(2H, m), 8.54(1H, m)
T Y R s S N e A L
. , M m . ~/. , m), . ~ /. ,
72 \m), “7'62~7.67(5H, m), 7.77(1H, m),  7.87~7.9(2H, m),| ©53.81 | 653.28
8~8.01(2H, m), 8.16~8.18(3H, m). 8.41(1H, m), 8.54(1H, m)
§2sz 17)2 (67H ’285)? 2%'(528H~6'63(§3H'7 5”8)(’1 H6'6976'?1z§?1HH mg,
m ~/. ) m), . , m), . , S),
738 17.45~7 54(9H, m), 7.55(2H, s), 7.55~7.63(6H, m), 7.77(1H, (6796 | 767.33
m), 7.87(1H, m), 8(1H, m), 8.12(1H, m), 8.18(1H, m)
0 otoH, o bah, SaE e o GS A
m . , m), . ~/. m ~ ,
74 10y, 7.62~7.67(5H, m), 7.77(1H, m), 7.87(1H,  m), 8(1H, m),| 807-98 | 807.34
8.16~8.18(2H, m). 8.28(4H, m), 8.54(1H, m)
8 1.7)2(6H2,8(?)H 6.5)38~6.%%(3H,41r(%)H 6.(?9~6.§1(4H, (mH),
7. , m), 7 m 7.38~7. , m), 7.51~7.55(7H,
7T . “762~7.67(5H, m), 7.77~7.79(5H. m),  7.87(1H, m).| 806.99 | 806.34
8(1H, m), 8.16~8.18(2H, m), 8.54(1H, m), 8.63(1H, s), (H, )
§2T2H 1'7§(6H7’ 25%1H6‘5876'63(§3gé(1ﬂﬁ)’ 6)75 764?51((12&:" mg
. , M), m), . , m), . , m),
82 175°7.58(11H, m). 7.77~7.81(3H. m), 7.87(1H, m), 8(1H, 793:87 | 703.30
m), 8.12~8.25(4H, m), 8.54(1H, m)
§ = 1.72(6H, ), 6.58(1H, m), 6.69~6.76(4H, m), 7.28(1H
m), 7.38(1H, m), 7.41(1H, m), 7.45(1H, mj, 7.5(2H, m).
84 |7.81(2H, m), 7.85(2H, m), 7.54~7.62(11H, m), 7.77(1H, m)| 729.91 | 729.31
7.87(TH. m), 8(1H, m), 8.16~8.18(2H, m), ~ 8.33(1H, m).
8.54(1H. m)
B 7 AR T B3 E Tanety Ty 82
m), 7. , m), . m .45 m .5
85 |m). 7554~7.6(11H, m), 7.77(1H, m), 7.87(1H, m), 8(1H, m).| 76997 | 769.35
8.11~8.18(3H, m). 8.54(1H, m)
293(2H1.72§6H‘ 285)3(1H658~)6 61(8H€§8(T|-)|' G?QNGZS((?H m;,
. , m), 7. , m), 7. , m), 7.45 , m),
86 |75~7.58(12H, m), 7.77(1H. m), 7.87(iH, m), 8(1H, m)| 67081 | 670.28
8.16~8.18(2H. m), 8.54(1H, m)
[0083]
[0084] [AA]d] 1] ¥ 2o & {7 wh3d 33HES o] &3k OLED A A}2] A2}
[0085]  ® uhdel §7] W sHEES o8kl OLED A48 Aekaich
[0086] $, OLED§ Z#;=(AA-FEAF A|F)ZHE Ao FEAS 110 9215 /)<, _-E]aiioﬂ‘:/]{ oA
B, B, FHFFE o802 AFESlY] 22T MRS AASE & o] AT 2 g Yo s & AFESS
o
[0087] oz, HFd S FAule 7 EGd 10 71#e AXsta, AF 2w e Ad v Fx9
- -6
4,4" A"-EZ =N N-(2-HUZ8)-Hdoln o) EH o} (2-TNATA) & ¥, W W HFE7F 10 torro =
9 wj7hx] v A7l &, A AFE AUbste] 2-TNATAS Z=2A]A IT0 7] Aol 60 nm F7A9 AEFFIES
Zaarsit
[0088] olojA, AF ZZ W] Yo s Ao B ubgol 3FE 18 Y, A AFEZ Qe 3EE 18 FUA
A ATFYS 29 20 nm FAL AFAGSTS ST
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[0089]
[0090]

[0091]
[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]
[0099]

[0100]
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Sewe

O, 0 a0 = O~
e < OO L

2-TNATA

to
o
L]

AEFRS L AFALFS AN F, 1 9ol BPSS et Lol AL, AF 3 g o] @
A

=~
zZ Ao W3 AuE TAE A8 4,4'-N N'-dicarbazole-biphenyl ((BP)S @i, & T2 A= &7 3%
= 7H S3HE DE ¥ F, 7 AL go] ke, eHE Do SEASE MES 2 A 5 TR SEHTeEN
7(6] =

ojoj A A7 WF= o] AFAdEoFE Bis(2-methyl-8-quinolinato)

(p-phenylphenolato)aluminum(III) (BAlg)S 5 nme FAR FZA 7|1, AXAGZOZH 317 F-F9 EgX
B3| =EAFAEW)-LFH(1ID) (AlQE 20 nm FAZ S s, AAFUFToZ 7] Fx9 3gE &
F A=dolE (Ligs 1 WA 2 mm FAZ 23 $, g2 313 2 A& ol &3t Al 55 150 9] +

A2 Zz+sto] OLEDE A Z}ekglitt.

BAlq

OLED &Ako] A8 ZF AREL, 220 10 torr felA X1F 58 AAse] OLED WFALZ AHgaont,

[lae] 11Fehe) W ARE ol& OLED 2ae] Wy 54

AAdl 13} 5 fa PYOR -INMTAE ol§3te] AEFUSS FAAN F, ¥ FH A vo] g Ao 3
NFE NN 1 Q-UbEE)-N, N -E s -4 4 -Tlel I OPB) S W, e GRS clvbelel NPBE WA 4
FFAF A9 20 m FAY ATAGES FAS

1 ol9o= Ao 13} HAd3 HhH o7 OLED AAS A &8},

A7) AN 1 2 uae] oM Az® Eou

OLED Z7}e] 23 &8-S 7}2F 1,000 cd/m oA ZAske] 317 % 20 vEhlch.

o
=2
e
Ho
~N
i)
ol
Lot
s
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&
o\
)
o
i)
o
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o
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[0101]

[0102]
[0103]

[0104]

[0105]

[0106]

[0107]
[0108]

[0109]

[0110]

[0111]

[0112]
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(% 2]
= X oF grot S
No | BBEEB MR | of oo comt | @1000 co/m’
1 ste= 1 5.6 38.5
2 ste=E 4 5.6 39.4
3 st s 21 5.6 39.6
4 a2 31 5.8 38.4
5 o= 55 5.7 38.2
6 stetE 74 5.7 39.2
HI 1w Ol 1 NPB 7 20.1
© TN JEE sgtEEo] A S T AR W] $ SAS Bole AS AT+ A%

1 olefell=

&7 Al

OLED Z~%}9]

Q9 PHow ¥ 33 o) J@ Erel 10 /e ARen, Fu vl Aol 57 7xe
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