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A ddl B GAldder ddso] 23 £ 23 s

2 Z
Ak, Ryyr EE Ros™ &

A7) #aa 2¢] WS Ir, Pt, Pd, Rh, Re, Os, Tl, Pb, Bi, In, Sn, Sb, Te, Au % Ag2XE MeLn A7)
3}32 29 FEL FTEFHZANSE A10-2009-00375195.0] AAE AE F3slr}, ol IAHAE F=

= o] {7 A BF A A7) gebA 19 f7] @ sRtES EFsta, sAlol ofdolwiAl sigtE ©
= 2y HolHoulA gERE o]Folzl FOoRFE Hdud st o] IAFgES 2T F dow, A7) o F
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go] T Azel FUEHe] Hol} 2l TEFFo] T S5
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H Br H N Q/ Q/Q
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" 2 13 1 O

st 1-19] A=

4H-1,2,4-triazole 10 g(144.78 mmol)¥} MC 50 mL= &£3%3F %, Br, 48.5 g9 MC 50 mLe] &35S A

Lo

< OM NaOH 4~8-< 217 mL& dH
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[e3]

AR

t}.

oI 242 Bt wis)

H weste] Egte 1-

2
w32
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3

o
i
&S

stE 129 Ax

g}etE 1-1 17 g(74.93 mmol), iodobenzene 12.5 mL(112.4 mmol), Cu 7.14 g(112.4 mmol), K.,CO; 31.07

g(224.8 mmol), 18-Crown—6 1.58 g(5.99 mmol), 1,2-dichlorobenzene 100 mLE &&3}o] 180 TolA 122417 &
eh wytslgin), 2o R Yzsta 7] §vlE Y SR ¥, THTE Y EAR FESQlY. sl
o= Axstu 7Y SHE T, A9 FEste] S9E 1-2 14 g(46.21 mmol, 62.16 %)= ATt

shtE 1-39 A%
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14.69 g(138.6 mmol), SF= 70 mL, EF4 100 nl& E3Fate] 7 wwsigivt. 12430 &

I EAR FESL FRTE Ao FAY. SmtadleoR Axsta A% R $, 49 fdee 33E 1-
3 12 g(39.98 mmol, 84.78 %) AT}

SEE 19 Alx

3}3tE 1-3 12 ¢(39.98 mmol), carbazole 8.69 g(51.97 mmol), Cu 3.81 g(59.97 mmol), K.CO; 16.57 g(119.97

J

mmol), 18-crown—-6 0.84 g(3.19 mmol), 1,2-dichlorobenzene 100 mLS &3}o] 180 TolA 24A17F &< nvk
St d2o® Ysta f7] §vE Y SR §, THTE €3 EAR FEIY. Sbtadgoes 7

Zshal 74 SRS ¥, A1 Boste] 33E 19 g(23.28 mmol, 58.24 %)= AUt

St 2-19 A%

g}etE 1-2 17 g(74.93 mmol), l-iodonaphthalene 28.5 g(112.4 mmol), Cu 7.14 g(112.4 mmol), K,CO; 31.07
g(224.8 mmol), 18-Crown—6 1.58 g(5.99 mmol), 1,2-dichlorobenzene 100 mLS &33lo] 180 TolA 12417 &
ob watalgith. AL ow Wrtsta §7] WS 29 2RI T, R4S 9a FAR 3590 sl
o8 dzxsty A SRS 5, A9 L8k SshE 2-1 13 ¢(36.82 mmol, 49.14 %)& EUTH.

StE 2-29 Ax

o

SHE 2-1 13 g(36.82 mmol)S Azxd 144 FE 1-39 A% 59
g(22.84 mmol, 62.04 %)& AL},

os skl sete 2-2 8

5512 439] A%
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33t E 2-2 8 2(22.84 mmol)S A Fd 1A FIE 19 AZXY TU3 WHoz
mmol, 60.18 %)< AUT}.
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o

F71 Az 1 8 29 WS o]&ste] #7] 2 sigkw 1 WA shghe 865 Alxsklen, & 1o Alxd
1

7] g SHEHEEY] H NR 2 MS/FABS vrERH AT,
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[0070]

[0071]

[¥ 1]
siere 'H NMR(CDCl3, 200 MHz) MS/PAB
found calculated

& = 7.25~7.33(3H, m), 7.41~7.51(7H, m), 7.58~7.63(3H, m),

1 386.45 386.15
7.94(1H, m), 8.12(1H, m), 8.28(2H, m), 8.55(1H, m)
§ = 7.25~7.36(4H, m), 7.5(1H, m), 7.59~7.63(5H, m), 7.83(1H,

2 |m), 7.92~8(7H, m), 8.12(1H, m), 8.49(1H, m), 8.55(1H, m),| 486.57 486.18
9.09(1H, m)
§ = 2.34(6H, s), 7.24~7.33(7H, m), 7.42(2H, m), 7.5(1H, m),

4 414.50 414.18
7.63(1H, m), 7.94(1H, m), 8.12(1H, m), 8.52~8.55(3H, m)
§ = 1.35(18H, s), 7.25~7.38(7H, m), 7.46~7.5(3H, m), 7.63(1H,

6 498.66 498.28
m), 7.94(1H, m), 8.12(1H, m), 8.55~8.56(3H, m)
5§ = 7.25~7.33(5H, m), 7.41(2H, m), 7.5~7.52(9H, m),

8 [7.63~7.68(3H, m), 7.79~7.85(4H, m), 7.94(1H, m), 8.12(1H, m),| 538.64 538.22
8.55(1H, m)
§ = 7.25~7.4(5H, m), 7.5(1H, m), 7.63(1H, m), 7.85~7.94(3H,

9 |m), 8.01(1H, m), 8.12(1H, m), 8.38~8.41(2H, m), 8.55~8.59(2H,| 388.42 388.14
m)
§ = 7.24~7.33(7H, m), 7.5(1H, m), 7.6~7.63(3H, m), 7.77(2H,

10 422.43 422.13
m), 7.94(1H, m), 8.12(1H, m), 8.55(1H, m)
§ = 7.25~7.33(8H, m), 7.5(1H, m), 7.683~7.64(3H, m),

13 436.47 436.14
7.8~7.82(4H, m), 7.94~7.97(3H, m), 8.12(1H, m), 8.55(1H, m)
5 = 3.83(BH, s), 6.99~7.05(4H, m), 725~733( H, m),

14 |7.5~7.51(3H, m), 7.63(1H, m), 7.94~7.97(3H, m), 8.12(1H, m),| 446.50 446.17
8.55(1H, m)
5 = 0.25(18H, s), 7.25~7.33(8H, m), 7.4~7.5(5H, m),

15 |7.6~7.63(3H, m), 7.77(2H, m),  7.94(1H, m), 8.12(1H, m),| 530.81 530.23
8.55(1H, m)
8§ = 7.25~7.33(5H, m), 7.5(1H, m), 7.62~7.68(5H, m), 7.94(1H,

16 522.44 522.13
m), 8.12(1H, m), 8.55~8.57(3H, m)
§ = 6.64(1H, m), 6.86~6.92(3H, m), 7.25~7.33(5H, m), 7.5(1H,

17 458.41 458.12
m), 7.63(1H, m), 7.94(1H, m), 8.12(1H, m), 8.55(1H, m)
§ = 7.25~7.87(15H, m), 7.46~7.55(23H, m), 7.63(1H, m),

18 903.23 902.33
7.72(2H, m), 7.89~7.94(3H, m), 8.12(1H, m), 8.55(1H, m)
§ = 3.52(8H, m), 7.25~7.33(4H, m), 7.4~7.53(7H, m),

19 |7.63~7.65(3H, m), 7.8(1H, m), 7.94(1H, m), 8.12(1H, m),| 538.64 538.22
8.55(1H, m)
§ = 1.72(12H, s), 7.07(1H, m), 7.17(2H, m), 7.25~7.38(7H, m),

21 |7.5~7.55(2H, m), 7.63(2H, m), 7.77(1H, m), 7.87~7.94(5H, m),| 618.77 618.28
8.12(1H, m), 8.55(1H, m)
§ = 7.25~7.33(3H, m), 7.47~7.52(6H, m), 7.63(1H, m), 7.8(1H,

22 |m), 7.86(1H, m), 7.94~8(6H, m), 8.12(1H, m), 8.45(2H, m),| 598.74 598.13
8.55(1H, m)
§ = 7.25~7.42(10H, m), 7.48~7.5(2H, m), 7.63(1H, m),

24 |7.74~7.84(10H, m), 7.91~7.94(2H, m), 8.03~8.12(5H, m),| 750.76 750.21
8.42(1H, m), 8.55(1H, m)
8§ = 7.25~7.33(5H, m), 7.45~7.5(9H, m), 7.58~7.63(8H, m),

25 [7.77(1H, m), 7.94~8(4H, m), 8.12(3H, m), 8.18(1H, m),| 716.83 716.27
8.55(1H, m)

26 |5 = 7.25~7.33(3H, m), 7.41~7.51(11H, m), 7.58~7.63(2H, m),| 710.44 710.28
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[0072]

7.75~7.81(10H, m), 7.87~7.88(2H, m), 7.94(1H, m),
8.09~8.12(2H, m), 8.55(1H, m)

§ = 7.25~7.33(3H, m), 7.41~7.51(11H, m), 7.58~7.63(2H, m),

27 |7.75~7.77(5H, m), 7.83~7.95(8H, m), 8.09~8.12(2H, m),| 782.76 782.20
8.55(1H, m)
5 = 7.25~7.33(3H, m), 7.5(1H, m), 7.58~7.63(4H, m),

28 |7.79~7.8(3H, m), 7.9~7.96(5H, m), 8.1~8.12(5H, m), 8.42(4H,| 634.73 634.22
m), 8.55(1H, m)
§ = 7.25~7.33(3H, m), 7.41(1H, m), 7.5(1H, m), 7.6~7.63(3H,

30 |m), 7.78(2H, m), 7.91~7.98(4H, m), 8.06~8.12(3H, m),| 488.54 488.17
8.38~8.44(2H, m), 8.55(1H, m)
§ = 0.66(12H, s), 6.9(1H, s), 7.13~7.15(4H, m), 7.25~7.29(2H,

32 |m), 7.3(1H, ), 7.83~7.4(5H, m), 7.5(1H, m), 7.63(1H, m),| 550.80 550.20
7.94(1H, m), 8.12(1H, m), 8.55(1H, m)
§ = 7.25~7.33(3H, m), 7.5(1H, m), 7.63~7.67(5H, m), 7.8(4H,

33 490.52 490.17
m), 7.94(1H, m), 8.12(1H, m), 8.55(1H, m), 8.7(2H, s), (H, )
§ = 6.52~6.54(2H, m), 6.68(1H, m), 7.21~7.33(4H, m), 7.5(1H,

35 |m), 7.63(1H, m), 7.75(1H, m), 7.94(1H, m), 8.12~8.15(2H, m),| 366.37 366.11
8.55(1H, m)
§ = 1.69(12H, s), 6.6(1H, s), 6.94(1H, s), 7.22~7.33(11H, m),

36 |7.5(1H, m), 7.63(1H, m), 7.94(1H, m), 8.12(1H, m), 8.55(1H,| 518.65 518.25
m)
§ = 7.14(2H, m), 7.25~7.38(7H, m), 7.5(1H, m), 7.63~7.66(3H,

37 466.49 466.14
m), 7.89~7.94(3H, m), 8.12(1H, m), 8.55(1H, m)
§ =  7.25~7.33(3H, m), 7.46(1H, m), 7.48~7.52(12H, m),

40 |7.7(1H, m), 7.94(1H, m), 8.04~8.12(6H, m), 8.24(1H, m),| 638.76 638.25
8.42(2H, m), 8.55(3H, m)
§ = 7.25~7.33(3H, m), 7.41(1H, m), 7.5~7.63(8H, m), 7.94(1H,

43 436.51 436.17
m), 8.08~8.12(4H, m), 8.28(2H, m), 8.55(1H, m)
§ = 7.05(2H, m), 7.25~7.33(3H, m), 7.41~7.54(10H, m),

44 |7.63(1H, m), 7.94(1H, m), 8.12(1H, m), 8.28~8.3(6H, m),| 539.63 539.21
8.55(1H, m)
§ = 7.25(1H, m), 7.29(1H, m), 7.33(1H, m), 7.37~7.5(23H, m),

46 |7.72(1H, m), 7.94(1H, m), 8.12(1H, m), 8.28(2H, m), 8.55(1H,| 644.84 644.24
m)
§ = 7.25~7.33(4H, m), 7.41~7.51(8H, m), 7.58~7.63(5H, m),

49 551.64 551.21
7.94~7.98(8H, m), 8.12(2H, m), 8.28(2H, m), 8.55(1H, m)
§ = 7.25~7.33(4H, m), 7.45~7.5(5H, m), 7.58~7.63(7H, m),

53 |7.92~8(6H, m), 8.12(2H, m), 8.49(1H, m), 8.55(1H, m),| 601.70 601.23
9.09(1H, m)
§ = 7.25~7.33(5H, m), 7.41(1H, m), 7.5~7.52(5H, m), 7.63(1H,

59 467.57 467.22
m), 7.85(2H, m), 7.94(1H, m), 8.12(1H, m), 8.55(1H, m)
§ = 2.34(6H, s), 6.88(1H, m), 7.39~7.51(8H, m), 7.58(2H, m),

60 414.50 414.18
7.82(1H, m), 7.99(1H, m), 8.28(2H, m), 8.72(1H, m)
§ = 7.25~7.33(6H, m), 7.45~7.5(5H, m), 7.58~7.63(4H, m),

61 475.54 475.18
7.94(2H, m), 8.12(2H, m), 8.55(2H, m)
§ = 7.41~7.52(16H, m), 7.58(2H, m), 7.69(1H, m), 7.77(2H, m),

62 538.64 538.22
7.87(1H, m), 8(1H, m), 8.18(1H, m), 8.28(2H, m)

63 |6 = 7(2H, m), 7.26(2H, m), 7.41~7.51(8H, m), 7.58(2H, m),| 540.62 540.21
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[0074]

[0075]

7.72(1H, m), 8.03(1H, m), 8.28(4H, m), 8.38(1H, m), 8.5(2H,
m), 8.69(1H, m)
§ = 1.72(4H, m), 2.74(4H, m), 6.88(1H, m), 6.98(1H, m),

64 [7.15(1H, m), 7.25~7.33(3H, m), 7.45~7.5(4H, m),| 440.54 440.20
7.58~7.63(3H, m), 7.94(1H, m), 8.12(1H, m), 8.55(1H, m)
§ =  7.25~7.33(3H, m), 7.45~7.63(13H, m), 7.94(1H, m),

65 539.63 539.21
8.05(2H, m), 8.12(1H, m), 8.3(4H, m), 8.55(1H, m)
§ = 7.25~7.33(3H, m), 7.41(1H, m), 7.45~7.51(14H, m),| _

66 539.63 539.21
7.94(1H, m), 8.11~8.12(2H, m), 8.3(2H, m), 8.55~8.56(2H, m)
§ = 7.25~7.33(3H, m), 7.41~7.51(10H, m), 7.58~7.63(3H, m),

67 541.60 541.20
7.94(1H, m), 8.12(1H, m), 8.28(4H, m), 8.55(1H, m)
& = 7.25~7.33(3H, m), 7.41~7.51(10H, m), 7.58~7.63(3H, m),

68 [7.79(2H, m), 7.94(1H, m), 8.12(1H, m), 8.28(2H, m), 8.29(1H,| 540.62 540.21
s), 8.55(1H, m)
& = 7.25~7.33(3H, m), 7.41~7.51(10H, m), 7.58~7.63(3H, m),

69 [7.79(4H, m), 7.94(1H, m), 8.12(1H, m), 8.55(1H, m), 8.59(1H,| 540.62 540.21
s), (H,)
§ = 7.25~7.33(8H, m), 7.41~7.51(7H, m), 7.58~7.63(3H, m),

70 [7.79(2H, m), 7.92~7.94(2H, m), 8.12(1H, m), 8.55(1H, m),| 464.52 464.17
8.63(1H, m)
&5 = 7.25~7.33(38H, m), 7.45~7.5(4H, m), 7.57~7.63(5H, m),

71 [7.94(1H, m), 8.12(1H, m), 8.42(2H, m), 8.55(1H, m), 8.7(2H,| 542.59 542.20
m), 8.71(1H, s), 9.24(2H, m)
§ = 7.25(1H, m), 7.29(1H, m), 7.33(1H, m), 7.37(6H, m),

72 |7.42~7.5(18H, m), 7.76(1H, m), 7.89~7.94(3H, m), 8.12(1H, m),| 722.91 722.26
8.55(1H, m), 8.63(1H, m)
§ = 7.25(1H, m), 7.29(1H, m), 7.33(1H, m), 7.37(6H, m),
7.41(1H, m), 7.42(1H, m), 7.45~7.51(19H, m), 7.76~7.79(3H,

73 799.01 798.29
m), 7.89~7.94(2H, m), 8.12(1H, m), 8.55(1H, m), 8.59(1H, s),
(H,)
§ = 7.25~7.33(BH, m), 7.45~7.5(4H, m), 7.58~7.67(7H, m),| _

74 525.60 525.20
7.94(2H, m), 8.12~8.16(2H, m), 8.54~8.55(3H, m)
§ = 7.25~7.33(5H, m), 7.4~7.67(11H, m), 7.94(2H, m),

75 525.60 525.20
8.12~8.16(3H, m), 8.55(2H, m)
§ = 7.22~7.33(6H, m), 7.45~7.5(4H, m), 7.58~7.63(3H, m),

76 [7.94~7.97(3H, m), 8.12(1H, m), 8.43(1H, m), 8.55(1H, m),| 476.53 476.17
8.74(1H, m)
§ = 7.25~7.36(6H, m), 7.45~7.5(4H, m), 7.58~7.63(3H, m),

77 476.53 476.17
7.94(2H, m), 8.12(1H, m), 8.43(1H, m), 8.51~8.55(3H, m)
&5 = 7.25~7.33(5H, m), 7.45~7.5(4H, m), 7.57~7.67(6H, m),

78 525.60 525.20
7.94(2H, m), 8.12~8.16(3H, m), 8.51~8.55(3H, m)
§ = 7.22~7.33(4H, m), 7.45~7.5(4H, m), 7.58~7.67(5H, m),

79 [7.94~7.97(4H, m), 8.12~8.16(2H, m), 8.43(1H, m),| 526.59 526.19
8.54~8.55(2H, m)
§ = 7.25~7.33(5H, m), 7.45~7.5(4H, m), 7.58~7.63(3H, m),

80 |7.7(1H, m), 7.94(2H, m), 8.12(1H, m), 8.55(2H, m), 8.82(1H,| 527.58 527.19
m), 9.1(1H, s), 9.45(1H, m)
§ = 7.06(1H, m), 7.25~7.33(4H, m), 7.45~7.5(4H, m),

81 511.52 511.16
7.58~7.63(4H, m), 7.92~7.94(2H, m), 8.06~8.12(2H, m),
8.22(1H, m), 8.55(1H, m)
5 = 7.06(1H, m), 7.25~7.33(3H, m), 7.45~7.5(4H, m),

82 |7.58~7.67(7H, m), 7.92~7.94(2H, m), 8.12~8.16(2H, m),| 543.59 543.19
8.22(1H, m), 8.54~8.55(2H, m)
§ = 7.25~7.33(7H, m), 7.45~7.5(7H, m), 7.58~7.63(5H, m),

83 |7.69(1H, m), 7.77(1H, m), 7.85~7.87(3H, m), 7.94(2H, m),| 627.73 627.24
8.12(1H, m), 8.55(2H, m)
§ = 7.25~7.33(3H, m), 7.41~7.51(10H, m), 7.58~7.63(3H, m),

84 |7.79~7.85(8H, m), 7.94(1H, m), 8.12(1H, m), 8.23(1H, s),| 616.71 616.24
8.55(1H, m)
§ = 7.25~7.33(3H, m), 7.41~7.51(10H, m), 7.58~7.63(3H, m),

85 |7.94(1H, m), 8.12(1H, m), 8.28(4H, m), 8.55(1H, m), 9.48(2H,| 619.68 619.22
m)
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4,4" ,4"-tris(N,N-(2-naphthyl)-phenylamino)triphenylamine (2-TNATA)S ¥ir, AW W9 IF=7} 1076 torr
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A28} T
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A3AAT S AR &v AL ALstae Ao 13 598 WH o= OLEDE A48l 3iTt.

[AA]e] 3] 2 W] we f7]d3s}3ES o]83 OLED 4AF A2

uhag-Zof] A IAEES = g 9] st 12, ERES bis(l—phenylisoquinolinato—N,C2
Jiridium(acetylacetonate) ((piq)olr(acac))S AFE3E AS ALYstas AAld 29 L3 WPHOZ OLEDA

A% AR,

AE 2 A4 e 8 Ao S AE AgzA B drgol & il 4,4'-bis(carbazol-9-yl)biphenyl
= 9Jetais AAld 13 FUs WHOF OLEDAAE Al =H83T).

A Z7 Ar Yo 3 Ao TAE Am2a B owhgo] 31gHE Al 4,4'-bis(carbazol-9-y1)biphenyl
= is(2-methyl-8-quinolinato) (p-phenyl-phenolato)aluminum(I11) (BAlq)<-
A% WHOo R OLEDAAE AlZstgitt

271 AA A 1WA 33} B)ald] 1 WA 2004 AzE B Wy wE {7 @33 3gEy S 233 3gES
SH9-31= OLED A7Fe] W3 &8-S 7h2F 1,000 cd/m’ oA ZA3ke] 317 & 20 vERUIQh
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