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[Alze 1] stek& 46°] A=
A

NH, o)
DSV

S 61—% Ce

[0057]
[0058]
[0059]

el

F3L 180 CollAl 7}

3]

= -
= =

3eE A 20.0 g(183.2 mmol), 3}EE B 47.8 g(183.2 mmol), DMSO 150 mL

[0060]

tol 2gt= C

0

}31 EA/MeOHZ A1 A A

[

o 2}

1o}
H

e

trimethylborate 12.4 mL(111.4 mmol)E Y &t}. 10A7 o
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THF 300 mLoll =o]ar, -78 CollA n-BuLi 35.6 mL(89.1 mmol, 2.5 M in Hexan
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3}3FHE C 26.0 g(74.2 mmol)
KeN
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93 AR FZHah, 7Hel 25 T NC/MHexoZ A AAF S F3E D 14.0 ¢(44.4 mmol, 60.0%)S AL},
3gE Fo A%

3stE E 20.0 g(108.5 mmol)S THF 1000 mLell *o]al, “g<=ollA4] phenylmagnesium bromide 83.1 mL(249.4
i

mmol, 3 M in diethyl ether)& HH3] Y&, 4413 wdt & FHSE 93 AFE 3AE A9 AFsta, o
o
) -,

51312 469 Alx
3% F 10.0 ¢(137.4 mmol), 3H3E D 12.9 g(41.1 mmol), Pd(PPhs), 1.7 g(1.5 mmol), K,CO; 15.5 g(112.1

mmol), SH3 55 mL, toluene 200 mLE EFsle] FF wnkstl. A & Aoz WZsla FHTE
5 '

Y=g, MCE FE3ta vy ez Axs & 3¢ SR, d- 22 sk Id38E 46 11.0 g(22.0
mmol, 59.2 %)<= AU},

[Alze] 2] 3192 639 #l=

313tE A Az
1,3-dibromobenzene 25.0 g(106.0 mmol), 2-naphthalene boronic acid 18.2 g(106.0 mmol), Pd(PPhs;), 4.8
g(4.2 mmol), Na,CO; 33.7 g(317.9 mmol), =F< 150 mL, toluene 300 mLE &3l 37 wwksic}, 12417+

I Jeoz Yrtsla ZHSE 9=rh, FAR 32E3lu Mbvlaulgo g AzRst, ek 25 & Ad R
o] 3}gHE A 15.0 g(53.0 mmol, 50.5%)S ASUTh.

A 15.0 g(53.0 mmol)S THF 200 mLol =o]aL, -78 CollA n-Buli 21 mL(53.0 mmol, 2.5 M in Hexane)<
d=t}. 1A%F 3 1,3,5-trichloro-2,4,6-triazine 4.8 g(26.5 mmol)& THF 100 mLol] =<1 &o] -78
ul S
<

T =
ook 5AIRE wwk F FRSE YAl FAR FESY. st e s dxsta Ay SR 5, 2

2 2a3le] 3}9E B 8.0 g(15.4 mmol, 59.2%)2 At
3gE B9 AF

33E C 25.0 g(199.7 mmol), 3F8E D 36.9 g(199.7 mmol), DMSO 200 mLE &3slo] 180 CTolA 71+ 3dic),
LA & Ao W7t SHTE Yer. AdE 1AE 72y odHsta EA/MeOHE AAA st 3%E E
14.0 g(48.2 mmol, 24.2 %)& A},

Shets Fol A=

S5 E 14.0 g(48.2 mmol)S THF 200 mLol *o]ir, -78 CollA n-BuLi 19.2 mL(48.2 mmol, 2.5M in Hexane)
=ot. 1A%F wHk % trimethylborate 6.9 mL(62.7 mmol)S ¥W&th. 10417 wwt 3 FHFE ¥
o A 7 5 4% EElste] 3E F 8.0 g(31.4 mmol, 65.30)5 AT}

N T
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ShtE 639 Alx

35S B 4.0 g(7.7 mmol), 3E F 2.4 g(9.2 mmol), Pd(PPhs)s 0.4 g(0.3 mmol), NasCOs 2.4 g(23.1 mmol)
ZH4 10 mL, toluene 50 mLS &Fale] g7 kgl 8AIZ ¥ Ao W7Z4sla THSFE Wi MCE
Z2Z3la FanladEges AR T ek Z2Fe. A" By dto] 33E 63 3.4 g(4.9 mmol, 63.6%) S
Sk,

NH, o) N N
. <:> Y; . \>—®Br . @: 3 BOM),
NH N N

cl Cl
N*N N/I§N
LA T A A
a”N"a A
N A ZN
E F
=N
\_/
=N N
0+ F—— {10
N N
- 67
V,
G 7 O
3elE co A=x

3}etE A 30.0 g(162.8 mmol), 3}sHE B 30.1 g(162.8 mmol), DMSO 200 mLS &3Fsle] 180 TolA 7FLd3ditt.
1L2A1ZF & Ao YAsta FRTE 9er. AdE 3AE Y A"sta A9 E835te] gEHE € 11.0
g(31.5 mmol, 19.5%)S AUt}

313tE DO Alx

3}e%E C 11.0 g(31.5 mmol)S THF 100mLoll =o]iL, -78 ColA] npBulLi 12.5 mL(31.5 mmol, 2.5 M in Hexane)
2 HH3] g}, 1A7F wwt & trimethylborate 5.2 mL(47.2 mmol)S Y+t 10A7F ¥ & Z=HF45 4
al

& 1o
EAR FE30, 74 7/ ¢ 49 £88te 3E D 5.0 ¢(15.9 mmol, 51.3%)5 AUTt.
shet= Fo] A=

4-Chloropyridine 22.6 mL(238.6 mmol)< MC 100 mLoll =o]aL -15 CollA n-Buli 95 mL(238.6 mmol, 2.5 M in
Hexane)S A3 ¥+=v}. 1AZF & 1,3,5-trichloro-2,4,6-triazine 20.0 g(108.5 mmol)S MC 100 mLol] =9I
Ede -15 TolA W&=rh. SAIZF Wk & F/55 Wil AR FE3Igiv. Hivtavlgo s dxsta 3y F
7 ¥ A9 2gste] 3¢E F 11.0 g(40.8 mmol, 37.6%)S A}

3stE 672 A X

3}etE D 5.0 g(15.9 mmol), 3}§E F 4.3 g(15.9 mmol), Pd(PPhs), 0.7 g(0.6 mmol), NasCOs 5.1 g(47.7 mmol)
SH9 20 mL, toluene 100 mL & &F3te] 7 nHkstLl, SAIRF & A0 2 W7hsla S/HFE Y&, NC=
FE30 FAebadlgeR Ax hl%%%ﬁﬁ%?,ﬁ%A%ﬂ ste] 33% 67 3.8 (7.5 mmol, 50.3%)S &
Ak,

A7) Azel 1WA Azel 39 PHE olgake] 571 BF seE 1 WA E 28 AzAeH, T 1o
Az G472 HFFEE] HNR 2 NS/FABS LERASIT)
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[0090]

[0091]

[0092]

¥ 1]
Ste 2 '"H NMR(CDCls, 200 MHz) MS/FAS
STE= & z found | calculated
1 § = 2.44(6H, s), 7.39(2H, m), 7.74(2H, m), 7.85(4H, m) 302.33 302.12
3 6 = 7.39~7.41(4H, m), 7.51(4H, m), 7.74(2H, m),| 426.47 426.15
7.85(4H, m), 8.28(4H, m)
§ = 7.25(4H, m), 7.39~7.41(4H, m), 7.51~7.52(8H, m),
5 578.66 578.21
7.74(2H, m), 7.85(8H, m)
5 = 1.72(12H, s), 7.28(2H, m), 7.38~7.39(4H, m),
6 7.55(2H, m), 7.63(2H, m), 7.74~7.77(4H, m),| 658.79 658.27
7.85~7.93(8H, m)
6 = 7.36~7.39(4H, m), 7.74(2H, m), 7.85(6H, m),
10 428.44 428.14
8.38(2H, m), 8.59(2H, m)
6 = 1.35(18H, s), 7.38~7.39(6H, m), 7.74(2H, m),
11 538.68 538.27
7.85(4H, m), 8.56(4H, m)
6 = 7.39(2H, m), 7.67(4H, m), 7.74~7.85(10H, m),
16 530.54 530.16
8.7(2H, s), (H, )
19 |6 = 7.39(2H, m), 7.74(2H, m), 7.85(4H, m) 436.53 436.21
5 = 7.29(2H, m), 7.39(2H, m), 7.45~7.5(8H, m),
20 |7.58~7.63(6H, m), 7.74~7.77(4H, m), 7.85(4H, m), 8(2H,| 756.85 756.26
m), 8.12(2H, m), 8.18(2H, m)
§ = 7.39(2H, m), 7.5~7.52(4H, m), 7.74~7.86(10H, m),
24 638.76 638.12
7.98~8(4H, m), 8.45(2H, m)
§ = 6.68(2H, m), 7.21(2H, m), 7.39(2H, m), 7.74(2H, m),
25 406.39 406.11
7.85(4H, m), 8.15(2H, m)
§ = 7.839~7.41(12H, m), 7.51~7.52(8H, m), 7.74(2H, m),
33 778.90 778.27
7.85(4H, m), 7.91(8H, m)
6 = 7.25(4H, m), 7.39(2H, m), 7.58~7.59(6H, m),
34 678.78 | 678.24
7.73~7.74(4H, m), 7.85(8H, m), 7.92(2H, m), 8(4H, m)
§ = 7.25~7.39(8H, m), 7.5(2H, m), 7.63~7.68(6H, m),
35 |7.74~7.85(10H, m), 7.94(2H, m), 8.12(2H, m), 8.55(2H,| 756.85 756.26
m)
5 = 7A1(12H, m), 7.26~7.39(24H, m), 7.74(2H, m),
36 911.10 910.37
7.85(4H, m), 8.52(4H, m)
5 = 7.39(2H, m), 7.55(4H, m), 7.64(2H, m),
37 634.68 634.20
7.74~7.89(18H, m)
§ = 7.19~7.25(6H, m), 7.39~7.47(10H, m), 7.59(4H, m),
39 642.79 642.15
7.74(2H, m), 7.85(4H, m)
§ = 6.63(8H, m), 6.69(4H, m), 6.81(4H, m), 7.2(8H, m),
40 760.88 760.30
7.39(2H, m), 7.74(2H, m), 7.85~7.9(8H, m)
6 = 7.39~7.41(4H, m), 7.58(2H, m), 7.74(2H, m),
43 |7.81~7.85(6H, m), 8.06(2H, m), 8.38~8.44(4H, m),| 630.66 630.19
8.83(2H, m)
6 = 7.39~7.41(4H, m), 7.51(4H, m), 7.74(2H, m),
44 |7.87~7.92(3H, m), 8.28(4H, m), 8.34(1H, m), 8.49(1H,| 476.53 476.16
m), 9.09(1TH, m)
6 = 1.72(6H, s), 7.39~7.41(4H, m), 7.51(4H, m),
45 |7.63(2H, m), 7.74~7.77(4H, m), 7.93(2H, m), 8.28(4H,| 542.63 542 .21
m)
446 |6 = 7.25(4H, m), 7.39~7.41(4H, m), 7.51(4H, m),| 502.56 502.18
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[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]
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7.74(2H, m), 7.85(4H, m), 8.28(4H, m)
§ = 1.78(6H, s), 7.39~7.41(4H, m), 7.51~7.54(6H, m),

49 |7.69~7.74(3H, m), 7.83(1H, m), 7.99(1H, s), 8.15(1H,| 592.69 592.23
m), 8.28(4H, m), 8.52~8.56(2H, m)
6 = 7.39~7.41(4H, m), 7.51(4H, m), 7.74(2H, m),

48 427.46 42714
8.03(1H, m), 8.09(1H, m), 8.28(4H, m), 8.87(1H, m)
5 = 2.34(8H, m), 7.23(1H, m), 7.41(2H, m),

50 |7.51~7.56(5H, m), 7.67(1H, m), 7.85(4H, m), 8.28(4H,| 440.50 440.16
m)
6 = 2.59(3H, m), 7.39~7.41(4H, m), 7.51(4H, m),

54 |7.66(1H, m), 7.73~7.74(3H, m), 7.85(1H, m), 8.28(4H,| 440.50 440.16
m)
6 = 2.34(12H, s), 7.31(2H, m), 7.39(2H, m),

55 [7.57~7.6(5H, m), 7.7~7.74(8H, m),  8.01(1H, m)| 482,58 | 482.21
8.24(1H, m)
§ = 7.39~7.51(11H, m), 7.58(2H, m), 7.69~7.77(5H, m),

57 591.66 591.21
7.87(1H, m), 8(1H, m), 8.18(1H, m), 8.28(4H, m)
§ = 7.36(2H, m), 7.53(2H, m), 7.85(6H, m), 8.01(1H, m),

62 444 51 44412
8.18(1H, m), 8.38(2H, m), 8.59(2H, m)
6 = 7.22~7.25(6H, m), 7.41~7.52(13H, m),

66 653.77 653.26
7.58~7.59(3H, m). 7.85(8H, m), 8.56(1H, m)
6 = 1.29(6H, m), 4.58(4H, m), 7.22(2H, m), 7.29(2H, m),
7.39(2H, m), 7.45~7.5(5H, m), 7.58~7.59(3H, m),

68 735.88 735.31
7.77(4H, m), 7.85(4H, m), 8.12(2H, m), 8.27(2H, m),
8.56(1H, m)
5 = 1.84(6H, s), 7.22(2H, m), 7.41~7.59(16H, m),

69 717.86 717.29
7.99(2H, s), 8.28(4H, m), 8.52~8.56(5H, m)
6 = 7.41~7.52(14H, m), 7.58(2H, m), 7.85(4H, m),

71 577.68 577.23
7.92(1H, m), 8.07(1H, m), 8.28(5H, m)

[AA]e] 1] 2 o] m& /7] 2 spek=S ©]&3 OLED 44k A=

w a3 ARE o83 729 OLED &AE AlFel.

amine(

TNATAS Z9A1A 110 715 Aol 60 nm F7¢ AETFY=

o] A,

F4
3, Aol ARE QA7kste] NPBE TWAA AFFAE 9ol 20 m T AFADFES FAFU

ul
=)

7N

OLEDE Fel(Rg-Sd Ak AZ)ZRE Folzl FRAF 110 veh(1s @/0)&, Eelg2adda, o
B, FRFE SAHOR AASse] 287 ARG AN F, olaTeweol Yo BB ¥ AHEHY

2, JF FF WY 71w Ehe 110 718 Ak, ME F3 gul o] A dy] .z
-(2-

naphthyl)-phenylamino)triphenyl

2-TNATA) S ¥ i, AW U9 FX7t 10-6 torre] =2 wj7hA] w71 A1Z] &, Ao AFE A7Fete] 2-
KeN

- 2] o] o Ao &7+ % N,N'-bis( a-naphthyl)-N,N'-diphenyl-4,4'-diamine (NPB)<&

NPB
2-TNATA

AZ, AIAGTES A &, 2 ol #FFES S Zo] SFAAT. AF FF An ulo &%
T2 $2E =<2l dinaphthylanthracene(DNA)S ¥al, T & Aol 7] F+2E 7K 33&
< 5, 7 ASg Zo] 7MY, sIE DY FHAELE HES 2 X 5 SR SETeREN U] Ae A
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= 9ol 30 mn FAe) W

o e

\ —N

% DNA / @

[0103] olojr AAMBREFo LM 1wl wE BFgE 3% 20 m FAL 22 o
I

o
S
3}3% lithium quinolate(Liq)E 1 WA 2 mm FAZ &3 & & Ay & FH =

150 nm®] F7A & FA ko] OLEDE Al &bkl

o

N
2
ob
32
)

o

el
]
0
O

[0102]

[0104]

[0105] AF H2 7} g§HE2 10-6 torr FollAl FF S8 AASI] OLED 2FAFEZ AMEsH T

[0106] [(HaLe] 115 33 ARE ]88 OLED Axte] Wy 54

[0107] Ao 13 FFFdS, A3ALS, TEFSTE PN F, AAHILGToZAN 7] Fx9 Alg(tris(8-
hydroxyquinoline)-aluminum(II11))E 20 nm FAE 3 S, AXFYZ0=E lithium quinolate(Lig) S 1
WA 2 mm FAZ S &, o2 AF T AHE o] &ste] Al 58 150 o] FAR F&3te] OLEDE Al
2}t gltt.

[0108]

[0109] 7] AAld 1 9 vjale] 1A Az 3 dd mE §rdFstE e wd seHES 3k OLED

&< 747} 1,000 cd/m oA ZAete] 7] & 20 LERAGIT

ko] 3y
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