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ole] AlzMpy W Aol WPEHS AP, ol WA 1 AA FHE A A% AU B, 2 wne)
i 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), =F4 100 mL, P(t-bu); 2 mL(4.11 mmol, 50% in toluene)S Wil 7 wukalith. 10417k
ol Aeow WAAT|AL FHRTE Wi FAR FE30Ith. MeS0, 0.2 AXAI7IAL A dxAZ. A7 st
o 3§E 1-1 8.3 g(33.98 mmol, 83%)S LAL}.

S3tE 1-29] A=

3158 1-1 8.3 g(33.98 mmol)E 17+ ZElxdo] Y AF 7|2 BHE F oj2fow Ao, HEGs|=2
Fek 500 nLE ¥ 0ColA 10% 7+ wwk3iek, NBS 7.35 g(40.78 mmol)S H7Vetm A2olA &% Feb kst
g whgo] FAHY SR FAR FEIT. 715E NSO,z AxAR v d Sv|E §vls AT

T A FAS A7) £UE dle] 29 IEntEady Fgdoz 3FFE 1-2 8.5 £(26.30 mmol, 77%)= At}

3h3tE 1-39] Alx

3HE 1-2 8.5 ¢(26.30 mmol) & 17+ E&fxTel ¥a T BEHV|E e F o2 oz At} HEHS =
e 500 mLE ¥ar -78ColA 10%7F wHkeht}l. n-Buli(2.5M in hexane) 15.8 mL(39.45 mmol)E& %A 7}s}aL 1/~]
ZF 3087 -78TolA kil EwEH o] E 4.85 mL(39.45 mmol)S -78TCeolA FH7}atc}, 30%%& -78°C ol
A agkgh 3 Ao A 4AIZE FF wketh, whgo] FAHW SR AR FEUTH {U]15E MgSoE dx
A o 3 SRR SuE A § 4k EAE WU BulE dte] AR ARvEDYY Agow st
& 1-3 5.2 g(18.05 mmol, 68.6%)5 AIr}.

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,CO3 =89 20 mL, EF 4 100 ml, SE-2 50 LS ¥l 12417 35 wukelt}, SRR o] 1 FAR *F

=3}, MeSO2 AFRA 7|1 7t Z=F3sith, Ad Baste] 33E 1 4.3 2(10.48 mmol, 60 %)L LA},

(Al 2] stet= 499] A=

al a
Y © I N\’(N N\’( \f
NN — N N —_ I N
Y N N
: ; OO C, oL
241 B(OH)2
R 2.3 Br 2-4

SISt 2-19 Ax
2,4,6-trichloropyrimidine 10 g(54.51 mmol), HLdH®E4F 16.6 g(136,29 mmol), Pd(PPhsy), 3.15 g(2.72
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mmol), 2M K;COs 50 mL, Al 100 mL, of¥r2 30 nLE P FF wHk3L, 447 Fof] Ao Yzha)y|
SHFE YU, EAR FE3F F MgS0,E A=A b ettt A7 RSt 3gE 2-1 7 g(26.24

NaH 1.57 g(39.36 mmol, 60% in mineral oil)<& DMF 70 mLol 413 3gE 2-1 7 g(26.24 mmol )<=
=o] dtt. 1XZF 3 33L& 9H-carbazoled DMF 70 mLol o] 2gith. 10X7F Wyl 3 Z=FH4E Qi AR
Z=Z39 k. MeS0, 2 ARAA 72 ZFegr. A8 Balste] s 2-2 7 ¢(14.78 mmol, 56.33%)< A},

33tE 2-39 Az

SIeHE 2-2 7 g(14.78 mmol)E AFd 1olA 33E 1-29 Az wdgt Wgor FAste] FE 2-3 5.7
2(11.97 mmol, 80.9%)< AUt}.

33tE 2-49] Az

S3HE 2-3 5.7 g(11.97 mmol)E A x| 1A FFE 1-39 A% s Hoz 3dste] 3= 24 3.4
2(7.70 mmol, 64.4%)< AUv}.

ShtE 499 Ax

3.4 g(7.70 mmol) T} 2-bromodibenzolb,dlthiophened A}g&sle] #A|xd 104 3}aE 19 A=<
o 2 3k sle] 33E 49 3.2 ¢(5.52 mmol, 72%)S AT},

[Az] 3] sheh= 519 A=

33E 3-19 Ax

2,4,6-trichlorotriazine 10 g(54.51 mmol)& A Z| 20|14 3}FE 2-19 A xe L3 WHoz Asle] 3}
& 3-1 13.2 g(47.7 mmol, 87.5%)< AUrt.

sh3ts 3-29] Alx

shehE 3-1 13.2 g(47.7 mol) & Alxo 2004 3}3hE 2-29] Az FAT WHoE FASte] SFE 3-2 14.5
2(36.39 mmol, 76.3%)E LAT}.

[t

ste 3-39 Ax

&ﬁ
Y

L%SQ 14.5 g(36.39 mmol) & #zd 2014 3gE 2-39 A=z} FU Yoz FAste] IFE 3-3
6 g(30.59 mmol, 84%)E AAT}.

3etE 342 Ax

35S 3-3 14.6 g(30.59 mmol) & A|zd] 2014 3FE 2-49] Az} FUS WO st FFE 3-4 7.2
2(16.28 mmol, 53.2%)5 LAT}.

3I3tE 519 Ax
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3}3HE 3-4 7.2 ¢(16.28 mmol) ¥} 2-bromo-9,9-dimethyl-9H-fluoreneS AR&38le] #|zd 204 33t 499] A
Z9 U3 Yo gAste] 332 51 5.1 ¢(8.63 muol, 53%)2 LAt}

*' o
o3 g0,

SI3tE 4-19 A=

1,3-dibromobenzene 28 g(0.119 mol) THF 600 mLoll ¢l t}& -78°ColA n-BuLi 47.5 mL& %3] 27}k
oh. A7 Bok wbg wakel kS SR 3-1 47.5 oL & A3 Hrlsta AAE LEE &8 A2 A] 5471
2o} wHkslgch, WS 2AE Ay Egste] sleE 4-1 15.7 ¢(40.43
mmol, 40.4%)<S AU},

3HetE 4-29] Az

3E 4-1 15.7 g(40.43 mmol)S A|ZFd] 1014 33HE 1-19 Az Fd3 Wyoe=z A 3TE 4-2
12.5 g(26.34 mmol, 65.2%)S Lt

n:ol

ol
KX
o

= -
Jg
olN
el
¥
il
°
oo
_O‘L
2
Bl
Y
)
4ov

o

ok

3 4-39 Az

shetE 4-2 12.5 g(26.34 mmol)S A|Ze] 1o)X SFE 1-29] Az} Fde WHo R Fgsto] FE 4-3 9.8
2(17.71 mmol, 67.3%)& LJr}t.

shets 4-49] Alx

9H-7}vFZ 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 wwdit}, bk 24 %5 AR 289t MgSO,=E 7

ZA7]aL S SRskvk. Ad Eestke] shehE 4-4 63.4 g(260.58 mmol, 62%) S LA

3sHE 459 A%

3185 4-4 63.4 g(260.58 mmol)S AZx] 1o 3FE 1-29 A% FTU3 WHow Ao IIFE 4-5
52.4 g(162.63 mmol, 62.4%)S AU},

313HE 4-69] Alx

3}3HE 4-5 52.4 g(162.63 mmol)S AlFd 1014 3I5HE 1-39 Az A WHoz A3t IFE 4-6

20.3 g(70.70 mmol, 43%)& L.
33 e 629] AZ
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[0102] 3135 4-3 9.8 g(17.71 mmol) ¥} 3}HE 4-6S ALE3to] Alxd 194 3HEE 19 A|xe A Wy oz A
ste] 3eltE 62 5.7 g(7.96 mmol, 50%)S LUTt.

[¢f

[0103] 7] Az 1 WA Az 49 IS olgsle] {7 I 3EE 1 WA IEE 68 AXsFon, FE 19
Azd §7] B FESe] HNR 2 NS/FABS LFEFU .

[0104] [X 1]
— = MS/FAB
stz ! 2
se= H NMR(CDCIs, 200 MHz) sund calculated

5 = 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)
5 = 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)
§ = 7.11(1H, m), 7.25(1H, m), 7.832~7.41(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, B

7 536.62 536.19
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
8.38(1H, m), 8.55(1H, m)
5 = 711(0H, m), 7.25(1H, m), 7.32(1H, m), 7.33(1H, m),

9 7.37~7.46(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)
S5 = 7.14(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)
§ = 7.14(001H, 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)
5 = 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)
5 = 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)
5 = 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), 7.61(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(BH, 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)
5 = 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)
5 = 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)
S5 = 7.32~7.41(8H, 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)
§ = 7100H, 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)
S5 = 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)

[0105]
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= 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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55(1H, m), 8.63(1H, s), (H, )
= 1.72(6H, s), 7.25~7.41(6H, m), 7.51~7.55(6H, m), 7.61(1H, m),

51 69(1H, m), 7.77(1H, m), 7.87(2H, m), 7.94(1H, m), 8.06(1H, m),| 590.71 590.25
28(4H, m), 8.55(1H, m)
52 8~7.51(11H, m), 7.61(1H, m), 7.69(1H, m), 7.77(1H, m), 7.87(2H,| 588.74 588.26

= W

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

H)
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(5H, 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, )

8.
5
7
8.
§ = 1.72(6H, s), 7.11(1H, m), 7.25(1H, m), 7.28(1H, m), 7.33(1H, m),
7
m
5

§ = 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)

[AA]e] 1] 2 o] m& #7] 24 speh=s o83 OLED 44} A=}

Woae] W QRS o] &9 X9 OLED AAkE AlAsiiv. ¢4, OLEDE Sel=(AHd-3dAL Alx) =5H
170 2 Ao

ol FHAT 110 (15 0/, EFRRALA, oME, ABE, FHFE #AHOR AHgde] &
&5 AHE AN F, olALZERE] Yol nuF F AGAAT. ToR, AF FH Juld AW S|

ITO 7|3S AAsta, AE 2 Zy) lﬂ-/] Aol 4,4",4"-tris(N,N-(2-naphthy!l)-phenylamino)triphenylamine

(2-TNATA) S 21, ¥ We] RFE7L 10 torrol £28 w7hA wjz|A7) 3, Ao AFES Q7kste] 2-TNATA

S SHAA IT0 713 Aol 60 nm FA9] AFFASE SHSALE. olojM, IF F2 A Yo v A
N,N'-bis( a -naphthyl)-VN, N'-diphenyl-4,4'-diamine (NPB)S Y11, Ao AFE <1718le] NPBE Z2A|AH AF
FUZ 9ol 20 nm FAY AFALESE ST, ATFAS, AFALEE AN F, 2 Yol HFFS
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[0113]

[0114]

[0115]

[0116]

[0117]
[0118]

gol TFAFT. AF F2F v Yo E Ao TAEZA &
Ao = Z=HEZAM Ir(ppy)sltris(2-phenylpyridine)iridium] & Z+7z;
AA 4 WA 10%eFo2 2302 7] AE AGdT Hol 30 nm FAY TFFTES ST, o]oj A ]
= Yo AAALEEFo2ZM tris(8-hydroxyquinoline)-aluminum(I11) (Alq)E 20 nm FAZ 23 U}L,
ARFFF o2 a7] 7%9] 33 lithium quinolate (Lig)E 1 WA 2 mm FAZE 528 &, th& 13§ 54
g ol gate] Al £52 150 me| TR FHste] OLEDE ARSIt AR W 2 HFES 10 torr 3
A 2F 53} ZAFe] OLED w352 AR
[HAle] 2] & Ao M2 {7143 3ES o] &3k OLED 42k A2t
WgZoA EAE AB52A B Wge] wmE FE 23S ol&sta, Wy =REZA {7 oy FE
(piq)oIr(acac)[ bis—(1-phenylisoquinolyl)iridium(III)acetylacetonate]S ©]€3F A o=, A4 17 =
A3 WO ® OLEDAAS A28,
[(Hae] 1 2 2] S W3 ASE o] 83 OLED 4zt Wy 54
AF T2 Zu o] 3 A S2E As2A B dge] 35E il 4,4'-bis(carbazol-9-y1)biphenyl
(CBP)E A& AL ALstas Ao 1 2 AAjo 39 U Wi o= OLEDAAE A48kt

el

&7 AAle]l 1A 29F mlate] 1 8L 2004 Alxd 2 Eded mE {7 HF seted S 2 sgtes

ek OLED Adke] W &8 217F 1,000 cd/m o14 S43kel k7] & 20 dEhigich,

[3% 2]
Vo | mas | cws | amnes | oralTU | 5o et | 224
6 49 Ir(ppy)s 8.7 30.1 A
:E; 7 59 Ir(epy)s - 8.5 28.1 = AN
MK 60 Ir(ppy)s - 6.7 30.3 = A
119 62 Ir(ppy)s 6.4 28.3 A
10 67 Ir(ppy)s 6.3 29.0 = A
16 23 (pig)eIr(acac) 6.2 71 ESPA
/f; 17 30 (pia)zlr(acac) - 6.1 7.6 = M
o | 18 34 (pig)elr(acac) - 6.0 7.8 =M
o | 19 53 (pia)elr(acac) - 6.3 7.6 ki
20 55 (pig)alr(acac) 6.4 7.3 XA
HI o1 CBP Ir(ppy)s BAIg 7.5 25.1 =
Himol2 CBP (pig)elr(acac) BAlg 7.5 6.5 = A
471 & 20 JER wRel 3Fo] I wbdellA sEEk §7] g setEEe] B 54l Tl AE b
& 54S Holt AL FAT £ AT = E g me §7) 2 dREL A4 e 54 4R B
2E ARR AT 2Abs HREe] Hold Wk ol PEAJMS FANATORN APase) 5S
wate] S AL = AN
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