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§71 W SRR WY Agel Tu Ane FUEA0] Hol 244e TEFHo] o F 4
Z Iy 1=

apo, S AT OIS sistel $ b UL HFEE Sol P W) He f) WY A,
ole] Az W iAol WPEAL AWshh, ol WA 1 A4 FHUE dAs] 9% AY B, B we)
sl BRAE A ot

\ N LN \ N ¢
Y N O N . N . N O
- 1 2 Br 1 3 BOH); O . O o

sHetE 1-19] Az

9H-carbazole 10 g(41.10 mmol), 2-chloropyridine 5.60 g(49.32 mmol), Pd(OAc), 0.46 g, NaOt-bu 7.9
2(82.20 mmol), EF<l 100 mL, P(t-bu); 2 mL(4.11 mmol, 50% in toluene)S Y3 3F wHks}lgth. 10A)7F
o FeoE WANTIL FHRTE ¥ EAR FE3T. MgS0,o. 2 xsta ¢ AxAIZT. A7 st

L
sh3tE 1-1 8.3 g(33.98 mmol, 83%)S LATE.

ol

3HetE 1-29] Az

S 1-1 8.3 g(33.98 mmol) & 17 Zehe] Wil Hg B97|R wE § of23ow At HE#
F& 500 nLE Wi 0CelA 104 7+ wrkghet. NBS 7.35 g(40.78 mmol)& H7bstar oA 35 E<t
oowkeo]l FASW SRt FAR FEIY. f71S5E MgS0E AR v 3 SR SuE AlA

T A FAS A7) 8WE St A9 AaEntEay FAgow 3FE 1-2 8.5 g(26.30 mmol, 77%)E AUt}

ol

]

=
s

El

ro ot

)Jv

=

5 1285 g(26 30 mol)E 17 ZEfaAe Ya ¥ 7|2 v $ ol2Fo =R At HEZ =

500 mL= -78Col A 10% %+ ket n-BuLi(2.5M in hexane) 15.8 mL(39.45 mmol)E 7517}0}5’_ 1
7 - SCOH/H wHkslth, Egua R olE 4,85 mL(39.45 mmol)E -78TColA H7}3tch. 30E7F -78T
g & A2 4AIZE T wHksth, dhEo] FANW FHTY AR FE3T. fU15S MgSO,E A
o 3d 7= SE A
5.

At 5 4k AR A7) SvR te] A" A=vEIY FeR s
2 g(18.05 mmol, 68.6%) = AicTt.

sletsE 19 A%

N}

3}g+E 1-3 5.0 g(17.4 mmol), 2-bromodibenzo[b,d]furan 5.2 g(20.88 mmol), Pd(PPhs); 0.8 g(0.7 mmol), 2M
K.CO; #8920 mL, EF< 100 nl, ofl€h2 50 nLE Wi 12A17F 85 wuksith, SF=2 o] F1 FAR F

Z3t}h, MeSO, 2 ARA7| 2 A ZHs, A3 2ste] 313E 1 4.3 ¢(10.48 mmol, 60 %)< A},
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2,4,6-trichloropyrimidine 10 g(54.51 mmol), ¥|dXE4F 16.6 g(136,29 mmol), Pd(PPhs), 3.15 g(2.72
mnol), 2M K;CO3 50 mL, &7l 100 mL, ol€h& 30 mLE Wil $HF wwighth, 4r3F o 2oz W7o
SHTE WA EAR FE3 F MeSo,= Ax:A7Ia A SReidth. AW ekl seE 2-1 7 g(26.24
mmol, 48.14%)S AATt.

3stE 2-29 Ax

Nal 1.57 g(39.36 mmol 60% in mineral oil)<S DMF 70 mLol 411 3}sHE 2-1 7 g(26.24 mmol)% DMF 60 mLel
l"—Oﬂil gk, 1Az ¥ 33E 9H-carbazoled DMF 70 mLoll o] Y¥Wdt). 10A17F wHE & /45 Wil AR
ot MeSO = AXAA 7 SHetivh. A7 Felate] FE 2-2 7 g(14.78 mmol, 56.33%)& AT,

—ﬁN

33tE 2-39 Az

S3E 2-2 7 g(14.78 mmol)E A Zd] 1914 3IFE 1-29] Az A3k WHo = Al F3HE 2-3 5.7
g(11.97 mmol, 80.9%)S AU

388 2-49 A%

shetE 2-3 5.7 g(11.97 mmol) & Axd 1A sleh=E 1-39] Axe}t sdst Wgoz sty slaE 24 3.4

2(7.70 mmol, 64.4%)< AAv}.

313 e 499] A Z
e 2-4 3.4 g(7.70 mmol) # 2-bromodibenzo[b,d]thiophenes AF&3te] A Ze] 1ol 3H3E 19 A%<
W o g A ste] 3etE 49 3.2 g(5.52 mmol, 72%)< L AUT}.
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2,4, 6-trichlorotriazine 10 g(54.51 mmol)S A|Zd] 204 33E 2-19] A%} TAS WHo =z At 3}
St 3-1 13.2 g(47.7 mmol, 87.5%)2 AUr}.

sh3tE 3-29] Alx

3l5E 3-1 13.2 g(47.7 mmol) & A|Zd| 2014 338 2-29] Az} TL3 WPoz FA5t] 3= 3-2 14.5
2(36.39 mmol, 76.3%)2 AAc}.

L

552 3-39 Az

3}FE 3-2 14.5 g(36.39 mmol)E Ao 204 SFE 2-39 Az T wHow IAsle] FFE 3-3
14.6 g(30.59 mmol, 84%)E LA},

[t

SHEtE 3-4°] A=

3}l§E 3-3 14.6 g(30.59 mmol) & A|Ze] 2004 3FE 2-49] Az} FUT WHo R FAgste] IIFE 3-4 7.2
2(16.28 mmol, 53.2%)2 AAT}.

slel 2 519 A%

35 3-4 7.2 ¢(16.28 mmol) ¥} 2-bromo-9,9-dimethyl-9H-fluorenes AF&3le] #|Zo] 2004 3}3HE 499 A
Zo} T3 oz FAste] FE 51 5.1 ¢(8.63 mmol, 53%)E LAT}.

[Alzel 4] 3HetE 629 A=

. O ®

R
— o0 o, —o 1,

Br

O@ © <
) A g
&, g g,

SIStE 4-19 A=

1,3-dibromobenzene 28 g(0.119 mol)<S THF 600 mLo] =<1 t}
o A s g wksk ohg SEE 3-1 47.5 nl = A
L WStk HbE FAS FAYY SHTE ol&3le &

mmol, 40.4%)<S AU},

-78°Coll Al n-BuLi 47.5 mL& 3] A7}etgl
HA7beta AAE] LS 28 ALoA 543
5 Azl st sgE 4-1 15.7 g(40.43

& o o

sH3tE 4-29] Az

—
N}
ol

SEE 4-1 15.7 ¢(40.43 mmol)S A x4 194 3FE 1-19 AxS 53 wWHo=z A TS 4-2
2(26.34 mmol, 65.2%)< AAr}.

33tE 4-39 Az

3138 4-2 12.5 g(26.34 mmol)S A x4 104 3HFE 1-29] Axe U3 Wi oz Al 33E 4-3 9.8
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[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]
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g(17.71 mmol, 67.3%)S AT},

shet= 4-49] Alx

9H-7}vF=Z 70 g(0.42 mmol), Iodobenzene 46 mL, cooper 40 g, potassiumcarbonate 174 g, 18-crown—6 9 g,
1,2-Dichlorobenzene 2 L& E5F Y1 12A17F =<k 35 wwsit}, bk =274 & AR 289 MgSO,E 7
zotal A Sstth. A9 ekl 3eHE 4-4 63.4 g(260.58 mmol, 62%)= AT

33tE 4-59 Az

3}3E 4-4 63.4 g(260.58 mmol)S A Fe 1A =&
52.4 g(162.63 mmol, 62.4%)S Lch.

33tE 4-69 Az

358 4-5 52.4 g(162.63 mmol)S
20.3 g(70.70 mmol, 43%)& L.

StE 629 Ax

32 4-3 9.8 g(17.71 mol) T ST 4-6S AL&ate] AZo] 1014 SFE 19 Aze} Sd W o T FA
ato] 31tE 62 5.7 g(7.96 mmol, 50%)S AT},

1-29] Az FAY PYow FYho FFE 45

Az 1614 st 1-39] Azt sdF ez dAste] 3= 4-6

A7) Aze] 1 WA Az 40 WS o8t f7] ' gE 1 WA SeE 682 Al=xsien, & 19
1

AzE 7] TF F9EES] HNR 2 NS/FABE YeERARIT

o
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[0104]

[0105]

[E 1]
SR '"H NMR(CDCla, 200 MHz) MS/PAB
found calculated

§ = 7.25(1H, m), 7.32~7.4(4H, m), 7.66~7.81(6H, m), 7.87~7.94(4H,

1 410.47 410.14
m), 8.01(1H, m), 8.41(1H, m), 8.55(1H, m)
§ = 7.25(1H, m), 7.32~7.41(4H, m), 7.51~7.52(5H, m), 7.66~7.81(6H,

4 486.56 486.17
m), 7.87~7.94(3H, m), 8.4(1H, m), 8.47(1H, m), 8.55(1H, m)
5§ = 7.11(1H, m), 7.25(1H, m), 7.32~7.41(11H, m), 7.66~7.81(6H, m),

5 562.66 562.20
7.87~7.94(3H, m), 8.3(2H, m), 8.55~8.6(2H, m)
§ = 7.25(1H, m), 7.32~7.42(5H, m), 7.49~7.52(5H, m), 7.66~7.81(7H,

7 N 536.62 536.19
m), 7.87~7.94(4H, m), 8.43(1H, s), 8.55(1H, m)
5 = 0.92(12H, m), 1.78(9H, m), 7.25(1H, m), 7.32~7.38(3H, m),

8 |7.66~7.81(6H, m),  7.87~7.96(5H, m), 8.03(1H, m), 8.1(1H, m),| 616.87 616.29
3.38(1H, m), 8.55(1H, m)
5 = 7.11(1H, m), 7.25(1H, m), 7.832(1H, m), 7.33(1H, m),

9 |7.87~7.48(22H, m), 7.64~7.81(7H, m), 7.87~7.94(3H, m), 8.27(1H, m),| 821.05 820.29
8.4(1H, m), 8.55~8.6(2H, m)
§ = 7.4(1H, m), 7.25(1H, m), 7.32~7.38(5H, m), 7.66(1H, m),

10 |7.69(1H, m), 7.7(1H, m), 7.71(1H, m), 7.72~7.81(8H, m),| 564.63 564.20
8.53~8.59(3H, m), 9.3(1H, m), 9.92(1H, m)
5 = 7.14(1H, m), 7.25(2H, m), 7.32~7.41(4H, m), 7.51~7.52(4H, m),

11 |7.66~7.81(7H, m), 7.87~7.94(3H, m), 8.53~8.55(2H, m), 9.3(1H, m),| 563.65 563.20
9.41(1H, m)
§ = 7.25(1H, m), 7.32~7.41(4H, m), 7.51~7.52(4H, m), 7.66~7.81(8H,

12 562.66 562.20
m), 7.87~8(4H, m), 8.3(2H, m), 8.44(1H, m), 8.55~8.6(2H, m)
§ = 7.25(1H, m), 7.32~7.41(11H, m), 7.66~7.81(8H, m), 7.87~7.94(3H,

13 638.75 638.24
m), 8.2(2H, m), 8.3(4H, m), 8.55(1H, m)
5 = 7.25(1H, m), 7.32~7.41(11H, m), 7.66~7.81(6H, m), 7.87~7.94(3H,

14 640.73 640.23
m), 8.26~8.3(3H, m), 8.55~8.56(2H, m), 9.93(2H, m)
§ = 7.25(1H, m), 7.32~7.51(11H, m), 7.66~7.81(6H, m), 7.87~7.94(3H,

15 640.73 640.23
m), 8.09(1H, m), 8.28(5H, m), 8.55(1H, m)
5 = 7.25(1H, m), 7.32~7.46(16H, m), 7.55(3H, m), 7.81(1H, m),

16 |7.62~7.71(10H, m), 7.87~8(4H, m), 8.3(2H, m), 8.44(1H, m),| 821.05 820.29
8.55~8.6(2H, m)
5 = 1.72(6H, s), 7(1H, m), 7.17(1H, m), 7.25~7.26(2H, m),

17 |7.32~7.38(4H, m), 7.51(1H, m), 7.66~7.81(6H, m), 7.87~7.96(5H, m),| 602.72 602.24
8.07(1H, m), 8.14(1H, m), 8.5~8.55(2H, m)
§ = 7.32~7.4(3H, m), 7.66~7.81(8H, m), 7.87~8.01(6H, m), 8.16(1H,

18 460.52 460.16
m), 8.41(1H, m), 8.54(1H, m)
§ = 7.26(1H, m), 7.32~7.4(4H, m), 7.47~7.55(5H, m), 7.66~7.81(8H,

20 536.62 536.19
m), 7.87~7.89(2H, m), 8.16(2H, m), 8.3(2H, m)
5 = 7.832~7.41(3H, m), 7.51~7.52(5H, m), 7.66~7.81(8H, m),

21 536.62 536.19
7.87~7.96(4H, m), 8.16(1H, m), 8.4(1H, m), 8.47(1H, m), 8.54(1H, m)
§ = 7.11(1H, m), 7.32~7.54(10H, m), 7.66~7.81(8H, m), 7.87~7.96(4H,

22 612.72 612.22
m), 8.16(1H, m), 8.3(2H, m), 8.54(1H, m), 8.6(1H, m)
5 = 7.41(1H, m), 7.25(4H, m), 7.32~7.41(4H, m), 7.51~7.52(8H, m),

25 |7.66~7.81(8H, m), 7.87~7.96(6H, m), 8.16(1H, m), 8.54(1H, m),| 764.91 764.28
8.6(1H, m), 8.81(2H, m)
5 = 7.32~7.46(15H, m), 7.55(3H, m), 7.61(1H, m), 7.62(1H, m),

31 [7.66~7.71(11H, m), 7.87~8(5H, m), 8.16(1H, m), 8.3(2H, m), 8.44(1H,| 871.11 870.31
m), 8.54(1H, m), 8.6(1H, m)
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[0106]

= 7.32~7.54(10H, m), 7.66~7.81(8H, m), 7.87~7.96(4H, m), 8.16(1H,

2 | i 690.79 | 690.24
m), 8.26~8.3(3H, m), 8.54~8.56(2H, m), 9.93(2H, m)
§ = 1.72(6H, s), 7(1H, m), 7.17(1H, m), 7.26(1H, m), 7.32~7.38(3H,

33 |m), 7.51(1H, m), 7.66~7.81(8H, m), 7.87~7.96(6H, m), 8.07(1H, m),| 652.78 652.25
8.14~8.16(2H, m), 8.5~8.54(2H, m)
§ = 7.32~7.51(10H, m), 7.66~7.81(8H, m), 7.87~7.96(4H, m), 8.09(1H,

34 i 690.79 690.24
m), 8.16(1H, m), 8.28(5H, m), 8.54(1H, m)
§ = 7.41~7.54(18H, m), 7.69~7.81(11H, m), 7.87(1H, m), 8(1H, m),

35 790.95 790.30
8.18~8.2(3H, m), 8.3(4H, m)
§ = 7.11(1H, m), 7.22~7.25(5H, m), 7.32~7.41(4H, m), 7.51~7.52(8H,

36 |m), 7.66~7.81(5H, m), 7.88~7.89(3H, m), 7.97~8(2H, m), 8.18(1H, m),| 715.84 715.26
8.43(1H, m), 8.6(1H, m), 8.81(2H, m)
§ = 711(1H, m), 7.82~7.54(11H, m), 7.66~7.81(5H, m), 7.88(1H, m),

37 |8(1H, m), 8.18(1H, m), 8.3(2H, m), 8.43(1H, m), 8.6(1H, m), 9.34(1H,| 563.65 563.20
m)
§ = 7.41(1H, m), 7.32~7.41(11H, m), 7.66~7.81(5H, m), 7.89(1H, m),

38 |8(1H, m), 8.18(1H, m), 8.3(2H, m), 8.43(1H, m), 8.51(1H, m), 8.6(1H,| 563.65 563.20
m)
§ = 7.11(1H, m), 7.32(1H, m), 7.38~7.47(11H, m), 7.66~7.81(6H, m),

39 |7.89~7.92(2H, m), 8(1H, m), 8.18(1H, m), 8.3(2H, m), 8.6(1H, m),| 613.70 613.22
8.91(1H, m)
§ = 7.11(1H, m), 7.32~7.54(10H, m), 7.66~7.81(6H, m), 7.89(1H, m),

40 |8(1H, m), 8.18(1H, m), 8.3(2H, m), 8.6(1H, m), 8.75(1H, m), 9.39(2H,| 614.69 614.21
m)
§ = 7.11(1H, m), 7.25~7.833(4H, m), 7.41~7.54(10H, m), 7.63(1H, m),

41 |7.66~7.71(8H, m), 7.87(1H, m), 7.94(1H, m), 8.12(1H, m), 8.3(2H, m),| 779.88 779.27
8.55~8.6(2H, m), 8.74(2H, m)
§ = 7.25(1H, m), 7.32~7.41(5H, m), 7.51(4H, m), 7.66~7.81(10H, m),

42 563.65 563.20
7.87~7.94(3H, m), 8.55(1H, m), 8.63(1H, s), (H, )
§ = 7.25(1H, m), 7.832~7.41(5H, m), 7.51(4H, m), 7.66~7.81(6H, m),

43 564.63 564.20
7.87~7.94(3H, m), 8.28(4H, m), 8.55(1H, m)
§ = 7.25(1H, m), 7.82(2H, s), 7.832~7.41(4H, m), 7.51(4H, m),

44 563.65 563.20
7.66~7.81(8H, m), 7.87~7.94(3H, m), 8.28(2H, m), 8.55(1H, m)
§ = 1.72(12H, s), 7.25~7.38(8H, m), 7.55(2H, m), 7.63~7.81(10H, m),

45 i 795.97 795.32
7.87~7.94(7H, m), 8.55(1H, m), 8.63(1H, s), (H, )
§ = 7.25(1H, m), 7.833(1H, m), 7.41(2H, m), 7.5~7.52(6H, m), 7.69(1H,

46 |m), 7.77(1H, m), 7.86~7.87(2H, m), 7.94~8(4H, m), 8.28(4H, m),| 580.70 580.17
8.45(1H, m), 8.55(1H, m)
§ = 7.25(1H, m), 7.33(1H, m), 7.41(2H, m), 7.5~7.52(10H, m),

47 |7.69(1H, m), 7.77(1H, m), 7.85~7.87(6H, m), 7.94~8(4H, m), 8.3(4H,| 731.90 731.24
m), 8.45(1H, m), 8.55(1H, m), 8.63(1H, s), (H, )
§ = 7.1(1H, m), 7.25(1H, m), 7.33(1H, m), 7.41~7.54(10H, m),

48  |7.69(1H, m), 7.77(1H, m), 7.86~7.87(2H, m), 7.94~8(4H, m), 8.3(2H,| 578.72 578.18
m), 8.45(1H, m), 8.55~8.6(2H, m)
§ = 7.25(1H, m), 7.83(1H, m), 7.41(2H, m), 7.5~7.52(6H, m), 7.69(1H,

49 |m), 7.77~7.79(5H, m), 7.86~7.87(2H, m), 7.94~8(4H, m), 8.45(1H, m),| 579.71 579.18
8.55(1H, m), 8.63(1H, s), (H, )
§ = 1.72(8H, s), 7.25~7.41(BH, m), 7.51~7.55(6H, m), 7.61(1H, m),

50 589.73 589.25
7.69(1H, m), 7.77~7.79(5H, m), 7.87(2H, m), 7.94(1H, m), 8.06(1H, m),
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[0108]
[0109]

[0110]
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8.55(1H, m), 8.63(1H, s), (H, )
§ = 1.72(6H, s), 7.25~7.41(6H, m), 7.51~7.55(6H, m), 7.681(1H, m),
7

51 B9(1H, m),  7.77(1H, m), 7.87(2H, m), 7.94(1H, m), 8.06(1H, m),| 590.71 590.25
8.28(4H, m), 8.55(1H, m)
§ = 1.72(6H, s), 7.11(1H, m), 7.25(1H, m), 7.28(1H, m), 7.33(1H, m),

52 |7

.38~7.51(11H, m), 7.61(1H, m), 7.69(1H, m), 7.77(1H, m), 7.87(2H,| 588.74 588.26
)

m), 7.94(1H, m), 8.06(1H, m), 8.3(2H, m), 8.55~8.6(2H, m)
§ = 1.72(6H, s), 7.25~7.41(6H, m), 7.48~7.61(15H, m), 7.69~7.77(6H,

53 |m), 7.87(2H, m), 7.94(1H, m), 8.06(1H, m), 8.55(1H, m), 8.63(1H, s),| 741.92 741.31

5= 0.66(6H, s), 7.25(1H, m), 7.33(2H, m), 7.41(2H, m), 7.51~7.52(5H,
54 |m), 7.58~7.61(2H, m), 7.69(1H, m), 7.77~7.94(10H, m), 8.55(1H, m),| 605.80 605.23

8.63(1H, s), (H,)
§ = 1.3(4H, m), 1.45(4H, m), 7.25(1H, m), 7.33(2H, m), 7.41(2H, m),

55 |7.51~7.52(8H, m), 7.58~7.61(2H, m), 7.69(1H, m), 7.77~7.94(6H, m),| 632.83 632.24

8.28(4H, m), 8.55(1H, m)

6 = 7.25(1H, m), 7.33~7.42(6H, m), 7.48~7.51(5H, m), 7.69~7.87(12H,
56 655.72 | 655.22
m), 7.94(1H, m) 8.03~8.12(3H, m), 8.55(1H, m), 8.63(1H, s), (H, )

§ = 7.25(1H, m), 7.33~7.55(26H, m), 7.69(1H, m), 7.72~7.79(13H, m),
57 893.95 | 893.34
7.94(1H, m), 8.55(1H, m), 8.63(1H, s), (H, )

§ = 7.25(1H, m), 7.33(1H, m), 7.41~7.51(11H, m), 7.69~7.81(11H, m),
58 635.56 635.25
7.87~7.88(3H, m), 7.94(1H, m), 8.55(1H, m), 8.63(1H, s), (H, )

§ = 7.25(1H, m), 7.33(1H, m), 7.41~7.51(11H, m), 7.69(1H, m),
59 671.72 671.21
7.75(1H, m), 7.77~7.87(13H, m), 8.55(1H, m), 8.63(1H, s), (H, )

§ = 7.25~7.33(3H, m), 7.41~7.51(10H, m), 7.58~7.63(3H, m), 7.69(1H,
60 |m), 7.77~7.79(6H, m), 7.87(1H, m), 7.94~8(2H, m), 8.12(1H, m),| 638.76 638.25
8.18(1H, m), 8.55(1H, m), 8.63(1H, s), (H, )

§ = 7.25(2H, m), 7.83(2H, m), 7.41~7.51(9H, m), 7.58(2H, m),

61 [7.69(2H, m), 7.77(2H, m), 7.87(2H, m), 7.94(2H, m), 8.28(4H, m),| 639.75 | 639.24
8.55(2H, m)
§ = 7.25(2H, m), 7.332H, m), 7.41~7.51(11H, m), 7.58(2H, m),

62 |7.69(2H, m), 7.77(2H, m), 7.87(2H, m), 7.94(2H, m), 8.09(1H, m),| 715.84 715.27

8.28(5H, m), 8.55(2H, m)
§ = 7.25(1H, m), 7.33~7.51(11H, m), 7.58(2H, m), 7.69(1H, m),

63 |7.77(2H, m), 7.87(1H, m), 7.94~8(2H, m), 8.18(1H, m), 8.28(4H, m),| 640.73 640.24

8.43(1H, m), 8.51~8.55(2H, m)

§ = 7.25(1H, m), 7.33(1H, m), 7.41~7.51(11H, m), 7.58(2H, m),
64 |7.69(1H, m), 7.76~7.77(3H, m), 7.87~8(4H, m), 8.18(1H, m), 8.28(4H,| 690.79 690.25
m), 8.55(1H, m), 8.91(1H, m)

§ = 7.25(1H, m), 7.33(1H, m), 7.41~7.56(8H, m), 7.69(1H, m),
65 [7.77~7.79(3H, m), 7.86~7.87(2H, m), 7.94~8(4H, m), 8.09(1H, m),| 579.71 579.18
8.28(1H, m), 8.45(1H, m), 8.54~8.55(2H, m)

6§ = 7.25~7.833(3H, m), 7.41(2H, m), 7.5~7.51(5H, m), 7.63(1H, m),
66 |7.69(1H, m), 7.77~7.79(6H, m), 7.87(1H, m), 7.94~8(2H, m), 8.12(1H,| 643.79 643.28

m), 8.18(1H, m), 8.55(1H, m), 8.63(1H, s), (H, )
6§ = 7.25~7.33(3H, m), 7.41(4H, m), 7.5~7.51(9H, m), 7.63(1H, m),

67 [7.69(1H, m), 7.77~7.79(6H, m), 7.87(1H, m), 7.94~8(2H, m), 8.12(1H,| 793.91 793.30
m), 8.18(1H, m), 8.28(4H, m), 8.55(1H, m), 8.63(1H, s), (H, )
68 (5 = 7.25(1H, m), 7.33~7.42(26H, m), 7.61~7.69(7H, m), 7.76~7.77(3H,| 1024.29 | 1023.38

m), 7.87(1H, m), 7.94~8(2H, m), 8.09(1H, m), 8.16~8.18(2H, m),
8.28(4H, m), 8.54~8.55(2H, m)
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2 o] g AQRE o83 72 OLED &AE AFedvh. 41, OLEDE =dl=(iHd-Z9AF Alx) 251

ITO ® (S, EYEZZAGU, oAE, dets, T/HTE TSR AMgsld =
AEZ g go BEg & ALY, oo R, XF S AH|Y 7|H EY
IT0 7188 AAsta, Ay = AH) o] Ao 4,4',4"-tris(N,N-(2-naphthyl )-phenylamino)triphenylamine
23, AW WY AT =Tt 10° torrol] =& wj7kA] wj7IA 7l Z Ao AFE 217}ske] 2-TNATA
10 /1% 4l 60 TSl FFUFE FAAAG. oleld, AT FF ] o] e Aol
N,N'-bis( a-naphthyl)-N,N'~diphenyl-4,4'~diamine (NPB)& Wi1, Ao HAFE 7lste] NPBE THAA A¥

= [¢)
FUS #l 20 o FAS] AEAdETS SHANY. AeFAT, dedEdTsS AN F, 2 fdd 2RSS

E o

= ==
s A

_28_



[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]
[0119]

SS=S0ol 10-1431644

g2 Zol FARAZHY. HAF FF A ylo] F A s AEZA 2 2 35 492 Y, = o
2 A= EREZA Ir(ppy)sltris(2-phenylpyridine)iridium] S Z+z @& & F 225 &8 &£x82 W
A

AA 4 WA 10%eFo2 2302 7] AE AGdT Hol 30 nm FAY TFFTES ST, o]oj A ]
o] AARAGZFo2ZH tris(8-hydroxyquinoline)-aluminum(I11) (AlgQ)E 20 nm FA=E SZ3 v},

Ll

AAFRST o2 317 29 3tgE lithium quinolate (Lig)E 1 WA 2 om FAZ $2s & v ¥ 53
AHE o]&3te] Al 555 150 me] FAR F&ste] OLEDE A&eksitt. A= H= 7} 3= 10° torr
oA g 53 AA3Fe] OLED 3152 AME-3A ).

[HAle] 2] & Ao M2 {7143 3ES o] &3k OLED 42k A2t

g TAE ARRZA B gy wE SEE 238 o|gsta, Wy =RERHM {7 oy FE
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