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(\ I~ szav é N _N N._N R )\K\ P Ria7 SII
W/ Ri2g Y 152 R Riss™ N Rizs
Ri26 Ri29 R34 1s8

[Rry WA RS AR EPAoR £ 54, 27, (C1-630042, (06-C30)0+d, (C3-C30)AEFE L o]
MOW S35 (C6-C30)o+d, (C3-C30)3lE]=Zotd, 5 WA 799 se|zAI 2244, 387} shfold
590 WX 799 SElRAI SRS, (C3-C3OAE2LZ, WaFHuer) shvelyd 8% (C3-C30)A =
?——_1, Ao}y ol (C1-C30)EZolu] &=, (C6-C30)oFHolm =, NRyRss, BRusRu, PRisRis, P(=0)RyRis, EE
(C1-C30) &z A= | ] (C1-C30) LA (C6-C30) oA ™, ET(C6-C30)oFE A=, (C6-C30)°}=(C1-C30)¢Z, (C1-
C30) ¢S], (C1-C30)LAEI Q. (C6-C30)oFH A, (C6-C30)o}HE]Q, (C1-C30)Ld=ZA7FRd, (C1-C30)eZ
FkRd, (C6-C30)otH7tr Y, (C2-C30)LAY, (C2-C30)27)d, ((6-C30)otE LA 7R Y, (C1-C30)LZA|7}LR
dEA] ) (C1-C30)LATFR LS A (C6-C30) oA TtRY-A] . (C6-C30)otE A 7tH I 2], FtEEA Jo]lER
e Slo]EZ Aol AL Qe X8 g e T AY T &= (3-030)LZ A == ((3-030)Y
Addloz AA=xo] AgF 12 9 Gds =& gshe] BeE us AT 4 da, A7) Ry WA R A
2 E=gHog (C1-030)24, (C6-C30)obd mE= (C3-C30) 3 2olHolt}. ]

H}-sk

ne do o
n:°1'

371 Akl & 37 FEE AEHAL, old gAFE e ofn, nd 33 104 e] Helel FUs)
t}.
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2 W WE 5] B SUTL B Bae] 23 Amt SEsAe] EHel) Axel SErme e o
3k OLED 2AFE AZT 4 = AHo] A}

W) AAE H5 FAFA g

oatolAl, ¥ WPl AAT olslE 9] X wel UE HFES B ¥ wPel W {7 WY P
ool APy L sel WYEAS HHeht, ol wA 1 A FEE dAs] 9% AL B, B owel

HZ sAst= AL ofr).
[Alzd 1] 33E 19 A=

StE 1-19 A=

9H-carbazole 10 g(41.10 mmol), 2-chloropyridine 5.60 g(49.32 mmol), Pd(0OAc), 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 ¥ FF uykect. 1047+

So FJeog Wh4sty THTE YW EAR FESQIYE. MgSO, 0.2 Hxsta ¢k st 49 3o
335 1-1 8.3 2(33.98 mmol, 83%)< LAUT}.

3lelE 1-29 A%

3}gE 1-1 8.3 g(33.98 mmol )= 1? Zg AT Yu Ay BEV|E 9E F o232 o7 A&, HEZSE=ER
F 500 nLE 93 0ColA 108 7+ wukskth, NBS 7.35 g(40.78 mmol)& H7lela AF-Lo)A &% FQF wuksk
o, WESo] FAHW FTHTE EAR FEIT. f715S MgS0,E Ax A7 o 3 SR SvE AAS
I A3} FAS AV SR sl AW I2elEay 2oz 33HE 1-2 8.5 ¢(26.30 mmol, 77%)E AU},
33E 1-39 Ax

33HE 1-2 8.5 g(26.30 mmol) & 17 %a}*ﬂoﬂ Y A BEHVIE P9E F ol23oF ALt} HEZI =R
Fek 500 mLE Y3 -78TCNA 108 7+ wwWklt), n-BuLi(2.5M in hexane) 15.8 mL(39.45 mmol)E& ZA7}sla 1
A ZF 30%7F -78°Col A wmulsic), Eﬂﬂﬂ‘%iﬁﬂo]E 4.85 mL(39.45 mmol)E -78ColA] HA7}st}h. 3087F -78C
ol A mREEE F Ao A 4AIZF FoF muketth, wkgo] AW FHIFS FAR FEIU. F715S NgSO.E A

Z A7 OE 3d SRR s AAS
2 1-3 5.2 g(18.05 mmol, 68.6%)E ATt
ShetE 19 A=

3}e%E 1-3 5.0 g(17.4 mmol), 2-bromodibenzo[b,d]furan 5.2 g(20.88 mmol), Pd(PPhs;)s 0.8 g(0.7 mmol), 2M
KsCO; =8 20 mL, ZFal 100 mL, oNEFE 50 mLE Y 12A17F 3R uwkeltl, ERFSE Ao] Fi EAR F
Zoch. MgSO, & Axsta et SRS, AF sk 35hE 1 4.3 ¢(10.48 mmol, 60 %)< ATt

A BAS A7) Sl she] Ay AmstEady dAgow 8
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B(OH); —~
Cl ¢ AN N VN ,L 2
W i N\/( N\/( \(
N N —— N N _ _— N

Y Y N N
: ! 0 »

241 O 23 Br 2-4 B(OH)2
22 3

2,4,6-trichloropyrimidine 10 g(54.51 mmol), ¥|<dXEXF 16.6 g(136,29 mmol), Pd(PPhs)s 3.15
g(2.72 mmol), 2M K,CO; 50 mL, &<l 100 nL, ol&h& 30 nL& Wil $HF awratch, 4A3F Fof] o=z W7}
shal SRTE BT EAR FET F NgSo,E dxstal A Sskalvh. Axl ekl sskE 2-1 7
g(26.24 mmol, 48.14%)S AU}
33HE 2-29 Ax

NaH 1.57 g(39.36 mmol, 60% in mineral oil)& DMF 70 mLoll 413 3s&E 2-1 7 g(26.24 mmol)S DMF 60 mLel
=o] Yot} 1A7F & 3}8E 9H-carbazole2 DMF 70 mLoll o] Wt}h. 10A17F Wk & Z=H{H4E @il FAR
FEOAUTE. MgSO,= Hxste] 7 SR Y. A9 st sgtE 2-2 7 ¢(14.78 mmol, 56.33%) S AU

3IstE 2-39 Ax

38 2-2 7 g(14.78 mmol)E Axd 194 3FE 1-29] A% A WHPoz Aste] FIAE 2-3 5.7
g(11.97 mmol, 80.9%)S LAT}.

SI3tE 2-49 Ax

3l§E 2-3 5.7 g(11.97 mmol) & AZ2d 1914 stgE 1-39 Az 43 WHoz Fgste] sgE 24 3.4
g(7.70 mmol, 64.4%)& AL},

SI3HE 499 A=

3435 2-4 3.4 g(7.70 mmol) ¥} 2-bromodibenzolb,d]thiophenes AF&3te] A ZFo 14 33E 19 A%<
=gl W o2 FAsle] 3FE 49 3.2 ¢(5.52 mmol, 72%)S Lgith.

[Alze] 3] 3}e+& 519 A=

_ NN -
¥ ¥ !
cl Cl O
341 3 4 B(OH),
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2,4,6-trichlorotriazine 10 g(54.51 mmol)S A|Zo 204 3}3tE 2-19] A Fe} L3 vwhHo g A3l 3}
SHE 3-1 13.2 g(47.7 mmol, 87.5%)& LAT}.

[t

= 329 Ax

3E 3-1 13.2 g(47.7 mmol)E Ao 2014 3gE 2-2¢] Axe TUS WHo R A IetE 3-2 14.5
2(36.39 mmol, 76.3%)E L.

i?L

53t= 3-39 Alx

= 3-2 14.5 g(36.39 mol)E Axel 2014 SH5HE 2-39) Az TIE Yoz Aol sFE 3-3
14.6 g(30.59 mmol, 84%)E AAUT}.

A 349 Az

[t

S}3HE 3-3 14.6 ¢(30.59 mmol) & A|Zd] 2014 SFHE 2-49] Ao} AT WPz FAst FFE 34 7.2
2(16.28 mmol, 53.2%)2 AAUr}.
s}ete 519 Alx

o}
o}
[Az=e] 4] 33E 629 Az

BN Lot

3-4 7.2 g(16.28 mmol) ¥} 2-bromo-9,9-dimethyl-9H-fluoreneS AF&3lo] A|xo 204 33HE 499 A
e}

=
g3 Wi o7 FAdsle] 313HE 51 5.1 g(8.63 mmol, 53%)S At

R e T S
~do g0 —c1,.,

&@ @

@ G, OB d g i

StE 4-19 A=

1,3-dibromobenzene 28 ¢(0.119 mol)& THF 600 mLol 591 v} -78°ColM n-BuLi 47.5 nlL& HH3 H7}st<d
o IARE SoF whE wnkgk ohg SHekE 3-1 47.5 nl & AT Aﬂoh MAB g e A&oA 5AI7H
ot wytelgltl. wkE FTAST EAS TRHTE ol&sle FEI & AY EEste IFE 4-1 15.7 g(40.43

mmol, 40.4%)S AAt}.
33l E 4-29 A%

3}t 4-1 15.7 g(40.43 mmol)S A x| 1olA 3gE 1-19 Axe} Hd3 wHo=r dAsle] 31gE 4-2
12.5 g(26.34 mmol, 65.2%)& L},

33t 4-39 Ax

3198 4-2 12.5 2(26.34 mmol)S Az 10A 3= 1-29 Axe FL3I Wyow sl 3gHE 4-3 9.8
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g(17.71 mmol, 67.3%)& AAUT}.

SISt 4-49 Ax

OH-7}u}= 70 g(0.42 mmol), lodobenzene 46 mL, cooper 40 g, potassiumcarbonate 174 g, 18-crown-6 9 g,
1,2-Dichlorobenzene 2 L& X% ¥ 12A1%F H¢F 37 wursit), ¥kS 74 & FAR &89, MgSO,.E A

Z3ta I FREY. A9 28k stEE 44 63.4 g(260.58 mmol, 62%)S LA,
33 E 4-59 Ax

3135 4-4 63.4 g(260.58 mmol)S AZe] 1oA FFE 1-29 A T3 wWHor gAlste] 3IE 4-5
52.4 ¢(162.63 mmol, 62.4%)<S AU},

3I3HE 4-69 Ax
3}FE 4-5 52.4 g(162.63 mmol)S Ao 1014 IS 1-39 Az} SUs whHow A 3FE 4-6
20.3 g(70.70 mmol, 43%)S AUr}.
3elE 629 AX

S5 4-3 9.8 g(17.71 mmol) ¥} 3} E 4-6 AFESFo] A Fd 104 3&E 19 A Z} HL3 WHo 7 A
ste] 3etE 62 5.7 g(7.96 mmol, 50%)<S Lgth.

o

71 Azxel 1 WA Az 49 WS o] &sto]l 7] B = 1 WA e 682 Axdien, # 1
Az G7) BF HFEE] HNMR 2 NS/FABS RS

_28_



[0104]
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¥ 1]
s 'H NMR(CDCla, 200 MHz) ME/PAS
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)
5 = 7.25(1H, m), 7.82~7.41(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(BH, m),

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

7 536.62 536.19
m), 7.87~7.94(4H, m), 8.43(1H, s), 8.55(1H, m)
S5 = 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(1H, 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)
§ = 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)
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)
§ = 7.25(1H, m), 7.32~7.41(11H, m), 7.66~7.81(8H, m), 7.87~7.94(3H,

13 B 638.75 638.24
m), 8.2(2H, m), 8.3(4H, m), 8.55(1H, m)
§ = 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)
§ = 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(6H, m), 7.87~7.98(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)
§ = 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 = 7.32~7.41(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)
5 = 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 = 7.11(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)
§ = 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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= 7.32~7.54(10H, m), 7.66~7.81(8H, m), 7.87~7.96(4H, m), 8.16(1H,

2 | 690.79 | 690.24
m), 8.26~8.3(3H, m), 8.54~8.56(2H, m), 9.93(2H, m)
5 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)
5§ = 7.32~7.51(10H, m), 7.66~7.81(8H, m), 7.87~7.96(4H, m), 8.09(1H,

34 690.79 690.24
m), 8.16(1H, m), 8.28(5H, m), 8.54(1H, m)
5 = 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)
5 = 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)
5 = 7.11(1H, m), 7.32~7.54(11H, m), 7.66~7.81(5H, m), 7.89(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)
5 = 7.01(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)
5 = 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)
5 = 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)
5 = 7.11(1H, m), 7.25~7.33(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)
5 = 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, )
5 = 7.25(1H, m), 7.32~7.41(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)
S = 7.25(1H, m), 7.32(2H, s), 7.32~7.41(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)
5 = 1.72(12H, s), 7.25~7.38(8H, m), 755(2H m), 7.63~7.81(10H, m),

45 795.97 795.32
7.87~7.94(7H, m), 8.55(1H, m), 8.63(1H, s), (H, )
5 = 7.25(1H, m), 7.33(1H, m), 7.41(2H, m), 7:)~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)
5 = 7.25(1H, m), 7.833(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, )
5 = 7.01(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)
5 = 7.25(1H, m), 7.33(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, )
5 = 1.72(8H, s), 7.25~7.41(6H, 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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= (-3 A Xﬂi)il"i—ﬂ
S

=
g AR AgE] x

2]
A 52 Ao 71 9

8.55(1H, m), 8.63(1H, s), (H, )
5 = 1.72(6H, s), 7.25~7.41(6H, m), 7.51~7.55(6H, m), 7.61(1H, m),
51 |7.69(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), 7.89(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
(H, )
§ = 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)
§ = 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 N 893.95 | 893.34
7.94(1H, m), 8.55(1H, m), 8.63(1H, s), (H, )
5= 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, )
5 = 7.25(1H, m), 7.33(TH, m), 7.41~7.51(11H, m), 7.69(TH, 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), 7.33(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), 7.833(2H, 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)
5 = 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(1 .m) 8.51~8.55(2H, m)
§ = 7.25(1H, m), 7.833(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)
§ = 7.25~7.33(38H, 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, )
§ = 7.25~7.33(8H, 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 |6 = 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)
(Aol 1] & @S] W& f7] ©F SI3HES o] &g OLED &t A%
Boamgol wbst A8 S o] g3 x99 OLED AAE AZec. $4, OLEDE
dolxl AT 110 Heh(15 @/, B2, olE, s, TR
S5t AHG ANF T, olaZRWeo] Yol nyd F ALHNUG. GeoR, %
ITO 7138 X3, Ay &2 v Yo Ao 4,4' 4"-tris(N,N-(2-naphthyl)-phenylamino)triphenylamine

(2-TNATA)S W31, 3w vie] AFE7} 100 torre] =23 w7 HH7W7J T, Aol AFE A7kste] 2-TNATA
o

S TUAA ITO 7|3 7ol 60 nm FA9 AF3FUS +ak
N,N'-bis( a-naphthyl)-N,N'-diphenyl-4,4'-diamine (NPB)=S ¥
=

TS #el 20 o FAS] AEAdEeTE FHNAG. AT

=
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oS3 Zo] FEAFT. AF F3 Au] U9 dF A TAERA 2 i u
E Aol THEZA Ir(ppy) [tris(2-phenylpyridine)iridium] & 27} @&

AA 4 WA 10%sFo2 =3 o a2 47 43 AdF fol 30 nm F79 $3SS F2ASAT. o]
WS 9ol AAAEF O =M tris(8-hydroxyquinoline)-aluminum(III) (AlQ)E 20 nm FAZ &3 S
AAFAFo R 317 F+x29 39S lithium quinolate (Lig)E 1 WA 2 mm FAZ A3 5 o2 AF 537
AR S o] &3] Al 58 150 mme] FAR Z2sle] OLEDE AZed. Ag d4= 7 e 10° torr 3}
ol XF 53k AASte] OLED 3 As2 AT,

[AA]e] 2] E W] we f7]d3sl3ES o]83 OLED 4AF A2

HgSoA] T2E AR2A] B o dddd wE FRHE 23S o|&sta, WF EREZA f{7] olgly FE
(piq)olr(acac)[ bis—(1-phenylisoquinolyl)iridium(III)acetylacetonate] S ©|83F 7 o=, AAld 13 &
A3 W o7 OLEDAAIS A 2Halit).

[Haze] 1 % 2] Feje] 4 ARE o] &3 OLED 27ke] W 54

AF Sz v dle gE Ao SAE AR2A B g 31}?} th4l 4,4'-bis(carbazol-9-yl)biphenyl
S AMES AE AQstae AAld 1 2 A 39 FUg o= OLEDAAE Al&Fslgltt.

71 AA 1WA 29k Hlald] 1 9 204 Alxd el wE f7] 3 SEd S 2 setEs

S-51= OLED 27be] Wt &< 717} 1,000 cd/m’ 1A Z4ste] 871 ¥ 20 LFERNAT).
[E 2]

Vo | mas | sms | mmnes | GroiCile | Grooo eyt | B2
6 49 Ir(opy)s - 8.7 30.1 =
:E; 7 59 Ir(ppy)s - 6.5 28.1 =M
o L8 60 Ir(ppy)s - 6.7 30.3 =
1]° 62 Ir(opy)a - 6.4 28.3 =
10 67 Ir(opy)a - 6.3 29.0 =M
16 23 (pigdelr(acac) - 6.2 7.1 =AY
i 17 30 (pia)2Ir(acac) - 6.1 7.6 =M
o |18 34 (pig)zIr(acac) - 6.0 7.8 =M
o |19 53 (pia)zlr(acac) - 6.3 7.6 ESPA
20 55 (pig)elr(acac) - 6.4 7.3 A
HI 0l CBP Ir(opy)s BAlg 7.5 25.1 =
HImoll2 cBP (pig)2Ir(acac) BAIg 75 6.5 =AM

47) F 20 hehdl s o], B owgol A AEE f71 Y SPRES 2P Sy Fdd AR du] 5
# EAS Holt AL HAT F QAT TF B owel B {7 BF RFES A4 wE 54 2FE
2E AR AS A4t RS0l Hold ®u ohe FEALS AT APEE) HES K
wato] 2 A ANAD 5 A9k,
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