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Agrd 4= Qar, @4 6 WA 12702 AFE = k. “(C3-C30) s E| 2ot o] SHZotEe v 4 A
2072 Algkd 4 ar, ©Ahg 4 A 12712 AlgkE ok “(C3-C3AIEF24” 9o sHZod e ghAag
3 X 207 = AgtE = Jar, BAG 3 UlA TR AgE 4 k. (C2-C30EAd EE Erd” 7 o &
Ad v d7dS BAaF 2 WA 20702 A F Ju, ©hF 2 UX 1002 AgE 5 3l

TS B oEgef Ao e “AF Ee v olg= 1A= 7] Ry WA R, R WA Ris, Ry WA R,
Ryt WA Ry, Arp 2 Arp9] X&7)7F 242) 598 o= & }
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(C2-C30)&Ad, (C2-C30)&71d, Alolx, 7MFEE, NRsiRs, BRsaRsi, PRssRss, P(=0)RsRss[Rsi WAl R A ZE
EYPHog A T AXSEC1-30)LZ, HF T HXFE(C6-C30)0+E T XF Fi= v XFE(C3-
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2o o §7] w3 SRS BPase] T3 AR FUEA] Holy axte] FEFHC] W Y5
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OLED 2A4t8 Az 4= e F

W] AAE F5 FAFA g

oetl A, B wwel AT olshE fstel ¥ d@el UE HFEL Hol B wHel wE 47 WY }YE
Sl AEY D Ade) WHHE AL, ol B 0 AN PehE Al AT AY ¥, B U

MeE B4 A ohid,
[Aze] 1133 19 Az

2,7-dibromoanthracene-
9,10-dione

OOOO — Q’CO’Q - O’COQQ

3= AdAxE

2,7-tho] H 2 B et E g} 4l-9, 10-Tho] & 20g (54.64 mmol) & oFAEAFe] 50]31 HI 109.8 ml (819.67 mmol, 57%)
9 PO, 67.94 ml (655.73 mmol, 50%)& 7}slgt $ 48A17H&<t S wWHHAIFCH. Ao YZstal THRTE
i AdE aAE Y oFstal, KHFE Qe e Ao & AAE SREIXF Ho A7t el EA
o} vetew AR 3FE A 14 g (41.66 mmol, 76.24%) S HAT}.

3= B o Ax

38 A 14 g (41.66 mmol)S THF 500 mLell *o]ir -78ColA n-buli 44.9 mL (112.49 mmol, 2.5M in
hexane) & HH3] 7}ela, A & EuErdolE 13.9 nl (124.9 mmol)S FH7}8Idt). 22 HH3F A
202 &l oA 12A13F wRkS e, TRHTE Yl EAR FEIIT. MgSO, = AFRAI7I 2 o st

33 AAE AEoeg ReEste] 3gE B 5.3 g (19.93 mmol, 47.83%)S AUt
3lalE C o AXx
3}3HE B 5.3 g (19.93 mmol), wlg-2-clo]Q w=Mlzoo]E 8.57 g (49.83 mmol), Pd(PPhy), 1.

15 g (0.99
mmol), Na,CO; 8.45 g (79.74 mmol), =F< 30 mL, EFA 60 mL % ol&hE 25 nLE Y1 3F wykA AT, 12

S~

17

gul

geoz YAFI MCE FEHT FHFZ AoI1FAL. NgS0, 2 AXAY] T FUEFRE T A4S A

-ﬂ o

o7 Basle] F3E C 7.2 g (16.12 mmol, 80.91%)S LU},

Shet= D o] Alx

SFE C 7.2 g (16.12 mmol)S A EIZ 1000 mLol| *=o]x -78°Col A MeLi 80.6 mL (129.00 mmol, 1.6M in
diethyl ether)& 78}, 30&F “=2olA wHRAJATE, 12A13F wRE & ZH5 Wil FAZ FE3813L, MgS0,=2
Az 79 ZHFet] dojz MALE AY Besle] 83E D 5.8 g (12.98 mmol, 80.56%)<S AT},

shet= B A=

&3E D 5.8 g (12.98 mmol), °FAEAF 100 mL, HsPO, 80 mLE YW1 AFL-olA 2A17F adkAZ T, /S-S 4
I NaOH =g dog FASE wE I \CE F&sln Aygoz 288ty 832 E 4.4 g (10.7 mmol, 82.56%)<
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S}t E Fol A=

35 E 4.4 g (10.7 mmol)S MC 100mLoll =9]3L NBS 4.38 g (24.64 mmol)S 7}sFt}). Aol A 12A]7F oL
uks 7hel ZHabal FASL Wlehe® A AA S 3FE F 5.2 g (9.14 mol, 85.42%)S P}

3% F 5.2 g (9.14 mmol), HALEREZA 4.09 g (23.78 mmol), Pd(PPhs)s 0.5 g (0.45 mmol), K,CO; 3.8 g
(27.44 mmol), FHF5 15 mL, EF< 70 nL, olehE 20 nLE ¥ 37 wWkA AT 1243F F Aoz Y7
S E

3 FRH4E AHAG MR FEHT S0 ARN F 4G SRl ol 2AE 2

HR

E 1 4.0 g (6.03 mmol, 66.02%)< LAUT}.

[z 2] 3Heh= 739 A=

(0]
O O e
Br Br (HO),B
G H

2,6-dibromoanthracene-
9,10-dione

o v,
e OQQO —_— ‘CO’Q » OCOOQQ

>
— ooy,
s

73

3= G Ax

2,6-Tro] B 2 HetEgbAl-9 10-tho]& 20 g (54.64 muol)S oFAEAbe] *o]lal HI 109.8 ml (819.67 mmol, 57%)
9 HPO, 67.94 ml (655.73 mmol, 50%)& 7}8al 48A17HE<F &7 WHEAIFTH o2 W7bslal THTE ¥
A AR AE A oAdstar, KOHFE o ® HolFa uAE FREZEF Fo| de7b dEsigivt. A<
WS 2 AfAAste] 319 G 14 g (41.66 nmol, 76.24%)S AAT}.

33 1ol A%

38 G 14 g (41.66 mmol)S THF 500 mLell *o]ir -78ColA n-buli 44.9 mL (112.49 mmol, 2.5M in
hexane) & %3] 7tatqlch. ARF 5 EgjuldEdolE 13.9 nL (124.9 mmol) 7}stal, %5 HHs] A2
o7 2@ 1 Ao 12417F wHAZITH. EHFE Ui FAR FE3 T MgSOE AFXA7| 3L 72t ofypste] o

oAx s Ayow Heylste] g% H 5.3 g (19.93 mmol, 47.83%) AUAtt.

53t E 19 Az

s}g= H 5.3 g (19.93 mmol), wWg-2-olo]eEMlzol|o]E 8.57g(49.83mmol), PPd(PPhy), 1.15 g (0.99
), NaxCO; 8.45 g (79.74 mmol), S5 30 mL, &<l 60 mL 2 o&E 25 nLE Yal 57 wWHHAFATH. 12

AIZE - deow Wzbekal MCE FEshaL SRR ATk MgSo,2 AxA7aL g 5 e A9

o7 Bysle] AE 1 7.2 g (16.12 mmol, 80.91%)S LTt

g‘té‘]—‘j J’o x]Z

SR 1 7.2 g (16.12 mmol) < o€l ElZ 1000 mLol| Ho]il -78 coﬂﬁ MeLi 80.6 mL (129 00 mmol, 1.6M in
diethyl ether)& 7}etaL, 30 A=ollA wwkAIZITE 1242 Wk & FH/5 Wil EAR FE31aL, MgS0,=
Azxsha g SHstel doljdl ks ™ Zelete] SgE T 5.8 g (12.98 mmol, 80.56%)= AT
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[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]
[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]
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3FE J 5.8 g (12.98 mmol), oFHEAF 100 mL, H;PO, 80 mLE B Lo 2A7F WAL, E=/H4E ¢
I NaOH $gdo g FAHL WE I (& FZ3ln APoz Baste 382 K 4.4 ¢ (10.7 mmol, 82.56%)<
ATt

535 Lo AZx

33HE K 4.4 g (10.7mmol)S MC 100mLoll 50]31 NBS 4.38 g (24.64 mmol)S 7}8Fgith. AF2o|A] 12417F wHk
3 7re} ZH3la FAY Were 2 A AASIe] FFE L 5.2 g (9.14 mmol, 85.42%)S L),

sletE 739 A|x

shtE L 5.2 g (9.14 mmol), FIEEAF 4.09 g (23.78 mmol), Pd(PPhs), 0.5 g (0.45 mmol), K,CO; 3.8 g

(27.44 mmol), &FF 15 mL, EF 70 nl, o€k 20 nLE Y3 3F WA 12A7F & ALow yzt
Bt FFHTFE 71T MR FESE MgSO,E AFAIZ 3 74t /38l dojrd IS Ay Raste] 3)gt
E 73 4.0 g (6.03 mmol, 66.02%)< LAT}.

[Alze 3] shek= 729 A=

g g

1-bromo-2-
methylnaphthal
ene

S5E Mol Alx
F KMno, 31.14 g& SHF 25
g7 7bskanl. SR anksla 3080k KMn0, 10 ¢} 284 30 nLe 7F8IGuh. & 48] 7b8k & 284 200 mL
=

7¥skaL 12413t gh aRbAIZIYE Hot filtershal 22 SRFE AolFA. oANS At S7s6te] $FA17
S, AArS vhEl AR nAE 7Y gFeta, e dxske] FFE M 8.3 g (33.05 mmol, 40.81%)S A

¢

AU

Shets NoJ A=

3% M 8.3 g (33.05 mmol)S ™MEFS 100 mLoll ol 4k 2 nl2 Arlslm wHkAZTh 247 & 242
Wil NCE F=shoinh. MgSO.= dxshal 78t Sidte]l dolxl Iaks Ad ZEstel N 6.8 g (25.65 mmol,
77.61%)S AU}

shet= 0] A=

3198 G 5.3 g (19.93 mmol), 3} N 8.57 g (49.83 mmol), Pd(PPhs)s 1.15 g (0.99 mmol), NasCOs; 8.45 g

(79.74 mmol), 7= 30 mL, EF< 60 mL R AEHE 25 nLE FaL $HF WEHAZAT 1243F § g2ow
Zbehal NC2 F&dta = Ao T3t MgSo,2 A2A7]aL fhhairste] dojxl iibs Aoz Feshd

3}gE 0 7.2 g (16.12 mmol, 80.91%)<S AUT}.
3132 pol A%
35 0 7.2 g (16.12 mmol)S Ao ElZ 1000 mLel] =o]aL -78ColA MeLi 80.6 mL (129.00 mmol, 1.6M in

1_4
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[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

SHE3 10-2010-0108909
diethyl ether)& 7FSFATE. 30&F F=oA 12A17F wREAIZ] & ZHTE 93 EAR FE3TE. MgS0,= 7
Z8hal 7 Frstel folxl JAkE AR Eelete] Shek= P 5.8 g (12.98 mmol, 80.56%)2 ¥t
3l oFE Qo] A%
s P 5.8 g (12.98 mmol), oFAMIEAF 100 mL % HPO, 80 mLE Bl Aol 2413 wykA Y. S/FTE
MCZ F&3stal Axgo=w Fse 3gE Q 4.4 g (10.7 mmol,

iy
o)

Y3 NaOl F8do= F4& v
82.56%) S LUt
313tE R Az

SFZ Q 4.4 g (10.7 mmol)S MC 100 mLol| 5o]3 NBS 4.38 g (24.64 mmol)S 7}atdth. A&oA 12A17F 2L
< 7t SRSk EASF MEE R AdA4dste] %= R 5.2 ¢ (9.14 mmol, 85.42%)S AU,

3dE R 5.2 g (9.14 mmol), 2-YZERELF 4,09 g (23.78 mmol), Pd(PPhsy)s 0.5 g (0.45 mmol), K;COs; 3.8
g (27.44 mmol), ZF5 15 mL, EF 70 L 2L EHL 20 LS Y1 3F wHkAZHTE. 12470 & Aeo=w

Ysta SHFE 713 T MCE FEAL MgS0,E ARAA dojd xS Ay Egsle] 38 72 4.0 g
(6.03 mmol, 66.02%)S AT},

A7 Azl 1 WA 39 WS ol&ste] 7] ' E 1 WA sEE 8Ts Axst
§7) B SRE5e HNR 2 MS/FABE UERIT

32,
o
s
=3
S,
2
N
)

(% 1]
e 1 MS/FAB
o= H NMR(CDCl;, 200 MHz)
found calculated
& = 1.78(12H, s), 7.24(2H, m), 7.41~7.44(4H, m), 7.51~7.52(8H,
1 m), 7.61(2H, m), 7.76(2H, s), 8.07(2H, s), 8.09(2H, m) 562.74 562.27
& = 178(12H, s), 234(12H, s), 7.24(2H, m), 7.31(2H, m),
7 744(12H, m), 7.6~7.61(6H, m), 7.76(2H, s), 8.07(2H, s), 8.09(2H,| 618.85 618.33
m)
& = 1.78(12H, s), 7.24(2H, m), 744(2H, m), 7.58~7.61(8H, m),
8 [7.73(2H, m), 7.76(2H, s), 7.92(2H, m), 8(4H, m), 8.07(2H, s),| 662.86 662.30
8.09(2H, m)
& = 1.78(12H, s), 7.24(2H, m), 7.44Q2H, m), 7.61(2H, m),
9 |7.76(2H, s), 7.82~7.93(10H, m), 8.07(2H, s), 8.09~8.12(6H, m),| 762.98 762.33
8.93(4H, m)
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[0134]

[0135]

[0136]

[0137]

[0138]
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& = 172(12H, s), 1.78(12H, s), 7.24~7.28(4H, m), 7.38Q2H, m),

13 [744QH m)  755QH, m) 761~7.63@4H, m) 776(2H, s).| 79506 | 79439
777(2H, m), 7.87~7.934H, m). 8.07(2H, s), 8.09(2H, m)
& = 178(12H, s), 7.24QH, m), 744QH, m), 7.612H, m),

21 17760H, ), 7.82~7.84(8H, m), 8.07(2H, ), 8.09(2H, m) 61276 | 61226
& =  178(12H, s), 724~733@8H, m), 744~75(4H, m),

23 [7.61~7.63(3H, m), 7.8(H, s), 7.94Q2H. m), 8.09Q2H, m), 81QH.| 74093 | 74032
s), 8.12(H, m), 85521, m)
& = 178(12H, s), 7.24(2H, m), 7.41~744(3H, m), 7.51~7.524H,

28 |m) 758~761(H, m), 773(1H, m), 776QH, §), 7.92(1H. m)| 612.80 | 612.28
8(2H, m), 8.07(H. s), 8.09(2H, m)
5 = 178(12H, ) 7.24(H, m), 741~744(H,  m),

35 [7.51~752(12H, m), 7.61~7.66(5H. m), 776(2H, s) 807(H, s)| 71493 | 71433
8.09(2H, m)
5 = 178(12H, ) 724(1H, m), 741~7443BH, m),
751~7.5510H, m), 7.61QH, m),  7.69(H, m), 7.76(H, s).

52 1783(1H, m), 804(1H, m), 807(H, s),  808~8.09(2H, my| 08890 | 68831
8.15(1H, m), 8.42(1H, m), 8.55(1H, m)
& = 178(12H, s), 741(2H, m), 7.51~7.52(8H, m), 7.58~7.59(6H,

58 |m), 7.690~7.73(4H, m), 7.76(2H. s) 7.832H, mj), 7.92(2H, m).| 81505 | 81436
8(4H, m), 8.07(2H, s), 8.15(2H, m)
& = 178(12H, s), 6.63~6.64(5H, m), 6.81(3H, m), 7.2~7.24(5H,

61 |m) 741~7443H, m), 7.51~7528H. m), 7.61(1H. m), 7.76QH| 72995 | 72934
s), 7.84(1H, m), 807QH, <), 8.09(1H, m)
& = 135(18H, s), 1.78(12H, s), 6.55(4H, m), 6.63~6.64(6H, m),

63 |681(4H, m),  701@H, m) 72@H, m), 7412H, m)| 100937 | 1008.54
751~7.528H, m), 7.76(2H, 's), 7.84(2H, m), 8.07(2H, s), (H. )
& = 178(12H, ) 6.642H, m), 681Q2H, m), 7.36~7.41(4H, m),

68 |749~752(12H, m),  7.74(H, m), 776QH. s), 7.77(2H, m)| 1007.33 | 1006.51
7.84~788(6H, m), 8.07(2H, ), (H, )
& = 1.84(12H, s), 7.14Q2H, m), 7.51~7.59(10H, m), 7.73(2H, m),

71 [7.760H. s) 7.92QH. m), 7.98~8(6H, m), 8.07QH, ), 809QH| 76298 | 76233
m), 8.52(2H, m)
& = 184(12H, s), 7.14Q2H, m), 7.51~7.59(10H, m), 7.73(2H, m),

72 [7760H. s)  7.92QH. m), 7.98~8(6H, m), 8.07QH, ), 809QH.| 76298 | 76233
m), 8.52(2H, m)
& = 178(12H, s), 7.24(2H, m), 7.41~744(4H, m), 7.51~7.52(8H,

73 |m) 7.61Q2H, ™), 7.76@H, $), 8.072H, s), 8.09(2H, m) 562.74 | 562.27
& = 184(12H, s), 741(2H, m), 7.51~7.58(14H, m), 7.76QH, s),

74 1797~8001(4H, m), 8.07(2H, s), 8.28(2H, m) 662.86 | 66230
8 = LIBI2H, 9) 724K, m) T3I0H, m). T41-744@H, m)

77 1751~752(8H, m), 7.612H, m), 7.81(2H, m), 8.092H, m) 562.74 | 562.27
& = 185(12H, s), 7.24Q2H, m), 741~7.52(14H, m), 7.61(2H, m),

PPt ) B 56274 | 56227
& = 185(12H, s), 7.24Q2H, m), 741~7.52(14H, m), 7.61(2H, m),

80 |5 gon ot i 56274 | 56227
§ = LOIOH. 5 T410H, m), 743~7.58(16H, m), 781CH, m)

82 0o diash Y doaoi 662.86 | 66230
& = 066(12H, s), 7.33Q2H, m), 741(2H, m), 7.51~7.52(10H, m),

83 176102H m), 7.89(2H. m), 8.23(2H. s). 825(H, s), (H, ) 594.89 594.22

e g4§(2 741)(2H m), 7.5~7.52(12H, m), 7.91@4H, ), 7982H, M| 471 | s421n
& = 725~7333H, m), 741~752(17H, m), 7.58~7.63(GH, m),

86 17914H, s), 7.94(1H, m). 8.12(1H, m), 8.55(1H, m) 660.80 | 660.26

W] W f7] WY RFEL o S OLED 274 AF

%
W owge] W ARE o] g3 T2 OLED £4E AL,

FoR, ¥ S Ao vd Fdel 110 7lwe AAst, ¥

4,4" 4"-tris(N,N-(2-naphthyl)-phenylamino)triphenylamine (2-TNATA)S

A, OLEDE Ze)2(H-29Ak AlZ)29E dojzl FRAF 170 k(s
L FREE SAMoR Agste]l 290 ARG ANF F, olaxewrgel dol wad ¥ AL85A

Q/NE, EYFEEZAE, oA

3 gl el Ae s Fxel
Ui, @ ue] A2%sF 100 torr

of =g w7tA] wj7|AIZ] &, Ao AFZ Q7Fste] 2-TNATAS S2AA ITO 7|3 Aol 60 nm T2 A&+
AFS TG Y. oloA, MF F& A Yo & Ao 7|42 N,N' -bis( a-naphthyl)-N,N'-diphenyl-
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F3a9.
A,

o
ssWepeleaye e gac

O
O-

NPB

[0139] 2-TNATA

[0140]

[0141] (piqg).lr(acac)

[0142] oloj A Ay WEB= Qo] AFAHEFO R Bis(2-methyl-8-quinolinato)(p-phenylphenolato)aluminum(I11)
(BAlg)S 5 mmY FA=R F&ZA7)a, A }4”20E’>ﬁ 371 29 tris(8-hydroxyquinoline)-aluminum(III)

= 2 37 Fx9 3gE lithium quinolate (Lig)E 1 WA 2

o] g3te] Al &5& 150 mme] AR FAste] (LEDE

Li

o7,
W
=
Liq
[0143] e
[0144] AR M 7 SES 10 torr ol AF 3 GASke] OLED WHA R AT
[0145] (Mo 1] Fefe) TF AR o] &3 OLED Axte] g 54
[0146] A% 3 ) e 0E Aol WY AE ARRA 2wl mE Ay WY sgHE gl (P ¥e A

oleloll = Aol 13 5U3HA OLED &S A2k ).

O s
;"o

[0147] (pig).lr(acac)

[0148] 71 AAlel 13 Blate] 1ol AlzE 2 owwe] wE f7] dF sghEdt Fael g sHE S sk OLED
sAre] TEAG W AHERS 242 1,000 cd/m A Aol 87] & 20 e

_34_



[0149]

[0150]
[0151]
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[% 2]
SAE - - TSHEYWV) HH2E(m/W)
iy -Eazl= HE 0L AH

No E 2BME | E-2HBS | 91000 cd/m? | @1,000 cd/m? | =B

1 sigta 1 (pig)2Ir(acac) BAlq 6.5 44 ESE

2 3tt2 8 | (pig)alr(acac) BAlq 6.3 47 =AY

3 3letE 45 | (pig)ar(acac) BAlq 6.5 46 LS P

4 | 32 58 | (pig)r(acac) - 6.0 5.0 x| Al

5 | 3482 76 | (pig)r(acac) - 6.1 53 ST
H| mof|1 CBP (pig)2Ir(acac) BAlq 7.5 2.6 ESE
7] ® O 2ZFE B WA e §r] w3 SFEEe wF B4 T AR gy 5% 54 Ho
= s T F dAqT. =3 2 2 nE {7 2F dFES S2E ARE ARET Axpe 2350
Hojd Wt olg} TEAUAS AIAAFTLEZMN 1.7-3.2 In/We] AHa&e 458 FEste] LndgS A
A2 5 )
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