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e, MEddeed, Sol ez, HEvselsrrd So AZzedel $ie o, wen
s, fgHEREZEx, gilzoAld e 59 3t oy wEEmEl 3% SEHIZAEEYEZ, NRiRpy,
BRisR14, PRisRis, ¥ P(E0)RiRis[Ri WA Ry A= HgAo= X3t
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w5, 4] = pAHeR ) FER dAE S e
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3 = B AZFE(C3-C30) s E ZotH e AY, IS XA} FHaelE gAY X33 = (€3-C30)¢
29 = (C3-C30)LAId Ao AAy o] x&F g 2 dAd w£i= g3l 3es ugE Y 5 ]

FEe B FAHeR 79 FFERA AgAE - o, d7] FFEe] &
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[%d7] 3}eha) 2004,

Arg 2 Arps A2 =gzog A3 wE= H23E(C1-C30)2Z, X3 == v X3H(06-C30)ot, X3 =
H) 2] 39 (C4-C30) &l Bl ol , X3 mEE B]X3kE (06-C30)otHobm =, (C1-C30)LZotu| =, X3 = u] 2|3}
H 5 WA 799 EEAEEL, X3 £ v g WS ar)t shuela §3E 59 Wix 799 &)
EANFESZ, AF T A XFE(C-C30)AEZED, XF T X e FFFart shold §3E (C3-
C3AEZL DoAY Ary 2 Arpe LY E X3sAY 234 g5 (C3-030)L¢4 A HE+= (C3-C30) L

dulos Adse] A% 17 ¥ 9P e 335 1 4T F U

rlr

i7F 191 A9 Aryp2 A8 B HIA S (06-C30) 0k Hm A9 B HIA R (C4-C30) s e 2ot Hi= &) 7

Fol| M s = A g]o|H;

Raor \
] Ar51ﬂk_§ Roo1—=—Ars;—}

i7h 28] A% Arpe A3 i AFE06-C30)0kE A, A EE A BE(C-C30) el 2ol EE H) P

Ars; A2 HHA o2 X3 T HXSE(C6-C30) ot @ = X3 = H X33 (C4-C30) s Bl 2ol @o) o ;

Rop> M2 EPHoRZ F£4, TF4h, S T HXSFHCI-C30)EZ == A3 T v X3E(C6-C30) o+
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o

47 SHZAZFEY
RAE A

Y
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& OLED 2442 Alxd 4 e %

fatn

o] 3itt.

w5 YAE e FAH g

ostlA, & Wl AAT ol sl ¥ we] YE HBES ol ¥ wel wE #v] TF PR,
9 AZEE R LA EYIYE AIHE, 0% WA 3 A9 FAS AAH] AT Y 2 2 2

LR gs}% o ot}
[Azel 1] 832 19 A=

O Qo
Y — 5y — 50 I o — O
A B
e, s)

3 elE A0 AE

H'*E Al (phenanthrene) 20.0 g(112.21 mmol), NBS 30.0 g(168.31 mmol), AIBN 27.6 g(168.31 mmol) % CCl,
1000 mLE 93 3 AIZF F¢F EF wdelgiv. whg T4 & tolERRuuy SRR FF 3 ¥ W T
715 o]l g3le] od AHe gES de vg Ay ARvlEaHYE o] &3te] 3E A 17.3 ¢(67.3 mmol)S
AATE.

313= B Ax

shehE A 29.5 g(108.0 mmol)& A 7|5 dtellA] ZiZte] AAG HEZSo] =255 350 nLell H< tha -
TR YA 73, 7)o 2.5 M n-FE&E(m-BulLi 2.5 M soln. in Hexane) 56.2 mL(140.4 mmol) S HZ3 ]
74e 31 A7 Eob mkakgit. :qu Eglo]w g B o] E(Trimethylborate) 19.6 mL(172.8 mmol)Z 7P6¥
T, 2EE HHE 29 25 CelA sF b wnkskar, 1M HCL 584 400 L& 7l WHES FRakqivh. o
golHolE 300 mLE F3, 7Y 2 Hxste] thelFzaMEr 20 mL 2 A 300 nLE A28 T, 33E B
13.5 g(56.7 mmol) = LA},

3= 19 A%
3}stE B 5.0 g(13.4 mmol), 9-phenyl-anthracene-10-boronic acid 4.8 g(16.1 mmol), Pd(PPhs); 0.8 g(0.7
mmol), 2 M K,C0; =89 20 mL, E5¢l 100 nL 2 ol €& 50 mLE Wil 12 AIRF &<t 3 anbellvh. S/

9 deolHER FEe -, 3t mfavlgoR Adxsal Ay SR A9 EEste] FFE 1 4.3
2(7.9 mmol, 58.8 %)< AUr}.

[Alzel 2] shete 849 Alx

o — b — oo™ — oo™
¢ 0 ¢
e e &
— o — oM o

3= Co Ax
2-Z 22 E ] +=(2-Chloroanthraquinone) 30.0 g(123.63 mmol), ¥|'dX ZYX*H(phenylboronic acid) 18.09
g(148.36 mmol) % E#dx-tho|Fzzn|A(EgolddEau)ZeE(11)(PAd(PPhy).Cl,) 8.68 ¢(12.63 mmol)S

*ﬂ&%ﬂoﬂ Y, wik sPEA BEFel &) 800 mL 2 olghE 300 mLE WUth. wiHEte® 2 N BYEE 400
s 91, %= 120 T7HA iaﬂ BF sttt 3 A7 AR o] LEE AHLog U T B 300 nlE
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[0097]

[0098]

[0099]

[0100]

[0101]

[0102]
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gaL, oldobAEHolE 300 L2 FE3T. FEF SF=S A st SiE Al 1A SRES A9
o olgA 9& mA] FFgES HEHsm2F S Sv) 300 nL2 2T 3 F, A7 EHE dFUY. &
W)= 7k gTE E&) A AstT, 3FE C 26.8 g(100.89 mmol)S 4

3}eE C 85.0 g(299.07 mmol)S J’o7]0ﬂ Y31, 22F 700 mLE 2Tk, wwk A 2 @ =AML, hydroiodic
acid) 700 mLE @i, dto]HyFEAFE 2] AAHHPO,, hyper phosphorous acid) 600 mLE ¥ il 3HfF wwkeliTt. 16
AZE Fo REE WFT, to|FERYuoR &5 & to]EER e/ n-dis 1/ 10 22 AF FE ek

3}eE D 72.85 g (286.43 mmol) S LA},

3gE B9 AF

332 D 25.0 ¢(98.53 mmol)9} N-HZEZLAloln]=(NBS) 19.3 g(108.38 mmol)S YWil, tho|ZZZu|et L
800 mLE Yol & &, A2dA ksl 20 AlZE Fol wkgo] AET F 800 mLS Yol AlFH 3 F, to]
S22 e 300 mL2 FE3, 7Y ATt dojd stES HWEs 500 nLE Yol AAAs dstE kg
= E 30.2¢(90.03 mmol)S <},

3gE Fo A%

335 E 5.5 g(14.35 mmol), 3E B 4.1 g(17.22 mol)S ¥& F EdA-tlo|FEaZn|A(EgolgdE~
) ZFF(11)(Pd(PPhy)sCly) 1.0 g(1.44 mmol) S YW1 EFd &1 140 nLE Po] uRk3IItl. o] o ke 70
mLet 2 M ERMYES 70 nlE 21 A B97] dtolA sHF nwkegdct. 5 A7 Fo] LEE Lo UE &
HS-Eo HWELS 200 nLE Yol TAES wETF, dojF TAE 7Ete] HWERE 200 nLE Wi 3FFEke] AAA
3} Zo| st &3E F 4.0 ¢(8.05 mmol)E IAT}.

m

83HE F 4.0 g(8.05 mmol) ¥ N-HZE A= 1,72 ¢(9.66 mmol)S ¥ &v] tho]FZ2vet 100 mLoll =
Q& A2 wakslgltl. 20 AIZE Fo & 200 mLE €] ¥ESS T4 A & D}o]ﬂiiuﬂay 100 mL=
FE 2 Y SRS EulE AA & T, dolxl 1A IFES WRRE 200 mLoll Wi 5 R AAAS A 3}
S5 G 3.6 g(6.25 mmol)E IAT}.

3lelE 849 AX

SFE G 5.0 g(8.69 mmol), FIEEA 2.8 g(11.29mmol), EdA-tlo]|Z22H| A~ (EgolddzAd)TeF

(I1)(Pd(PPh3)-Cl,) 0.6 g(8.7 mmol)& ¥& Zof, 2 M BANIESR(2 M Nay,C0s) 15 mLe EF<l &wf 100 mL sf

A BF Wt 2 AzF Fo| tho|F=ZH|Er 200 nLE FE3 T 74 o sle] e 300 nLE A2

A5t & 318 84 4.5 g(74 %)S LAt

A7 Az 19 WS olgsty 7] & F3E 1 A I
3 =S HNR 2 NS/FABS LRSI}

o
il
o

136S Alxsiglon, ® 1o Alxd f7] &

rum
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[0103]

[0104]

¥ 1]
MS/FAB
Slete '"H NMR(CDCls, 200 MHz)
found | calculated

§ = 7.39~7.41(5H, m), 7.51~7.52(4H, m), 7.71(2H, m),

1 |7.82~7.91(6H, m). 8.1~8.12(2H, m), 8.34(1H, m),| 430.54 | 430.17
8.93(1H, m), 8.99(1H, m)
§ = 7.39(4H, m), 7.58~7.59(3H, m), 7.71~7.73(3H, m),

2 |7.82~7.92(7H. m), 8(2H, m), 8.1~8.12(2H, m), 8.34(1H.| 480.60 | 480.19
m), 8.93(1H, m), 8.99(1H, m)
§ = 7.25(4H, m), 7.39~7.41(5H, m), 7.51~7.52(4H, m),

4 |7.71(2H, m), 7.82~7.91(6H, m), 8.1~8.12(2H, m),| 506.63 | 605.20
8.34(1H, m), 8.93(1H, m), 8.99(1H, m)
§ = 2.34(6H, s), 7.31(1H, m), 7.39(4H, m), 7.6(2H, m),

7 |7.71(2H, m), 7.82~7.91(6H, m), 8.1~8.12(2H, m),| 458.59 | 458.20
8.34(1H, m), 8.93(1H, m), 8.99(1H, m)
§ = 7.39(4H, m), 7.71(2H, m), 7.82~7.93(11H, m),

8 8.1~8.12(4H, m), 8.34(1H, m), 8.93(3H, m), 8.99(1H, m) 530.66 | 53020
§ = 7(1H, m), 7.26(1H, m), 7.39(4H, m), 7.51(1H, m),

12 |7.71(2H, m), 7.82~7.91(6H, m), 8.1~8.12(2H, m),| 431.53 | 431.17
8.34(1H, m), 8.5(1H, m), 8.93(1H, m), 8.99(1H, m)
§ = 7.39(4H, m), 7.71(2H, m), 7.82~7.91(10H, m),

16 lg 1-g.12(2H, m), 8.34(1H, m), 8.93(1H, m), 8.99(1H, m) | “0>5% | 45517
§ = 7.39(4H, m), 7.5~7.52(2H, m), 7.71(2H. m),

23 |7.82~7.91(7H, m), 7.98~8(3H, m), 8.1~8.12(2H, m),| 536.68 | 536.16
8.34(1H, m), 8.45(1H, m), 8.93(1H, m), 8.99(1H, m)
§ = 7.39(4H, m), 7.71(6H, m), 7.82~7.91(8H, m),

29 [8.04(1H, m), 8.1~8.12(3H, m), 8.18(1H, m), 8.34(1H, m),| 554.68 | 554.20
8.93(1H, m), 8.99(1H, m)
§ = 352(4H, m), 7.31(1H, m), 7.39~7.46(7H, m),

30 [7.53(1H, m), 7.71(2H, m), 7.82~7.91(6H, m),| 506.63 | 506.20
8.1~8.12(2H, m), 8.34(1H, m), 8.93(1H, m), 8.99(1H, m)
§ = 1.78(6H, s), 7.24(1H, m), 7.39~7.44(5H, m),
7.51~7.54(2H, m), 7.61(1H, m), 7.71(2H,  m),

35 |7.82~7.91(6H, m), 7.99(1H, s), 8.09~8.12(3H, m),| 596.76 | 596.25
8.34(1H, m), 8.52~8.56(2H, m), 8.93(1H, m), 8.99(1H,
m)
§ = 1.72(12H, s), 7.28(1H, m), 7.38~7.39(5H, m),
7.55(1H, m), 7.69(2H, s), 7.69~7.71(2H, m), 7.77(1H, s),

5 |7 go~7.91(8H, m), 81~8.15(3H, m), 8.34(1H,  m), 00286 66230
8.93(1H, m), 8.99(1H, m)
§ = 7.25(4H, m), 7.39(4H, m), 7.58~7.59(3H, m),

69 |7.71~7.73(3H, m), 7.82~7.92(7H, m), 8(2H, m),| 556.69 | 556.22
8.1~8.12(2H, m), 8.34(1H, m), 8.93(1H, m), 8.99(1H, m)
§ = 6.63(4H, m), 6.69(2H, m), 6.81(2H, m), 7.2(4H, m),
7.39(4H, m), 7.54(2H, m), 7.71(2H, m), 7.82~7.91(6H,

S ), 8.1~8.12(2H, m), 8.34(1H, m), 8.93(1H, m), 8.99(1H, 277> | ©97:25
m)

76 |§ = 7.11(6H. m), 7.26~7.39(17H. m), 7.71(2H, m),| 672.85 | 672.28
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[0105]

[0106]
[0107]
[0108]

[0109]
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782~7.91(6H, m), 8.1~8.12(2H, _ m), 8.34(1H. m),
8.93(1H, m), 8.99(1H, m)
§ = 7.39~7.41(9H, m), 7.48~7.57(7TH, m), 7.7~7.71(3H,

79 |m). 7.82~7.91(10H, m), 8.1~8.12(2H, m), 8.34(1H, m).| 682.85 @ 682.27
8.93(1H, m), 8.99(1H, m)
5 = 7.39(4H, m), 7.71(2H, m), 7.82~7.91(6H, m),

81 Ig1-g.12(2H, m), 8.34(1H, m), 8.93(1H, m), 8.99(1H, m) | ‘o587 | 435.20
§ = 7.39~7.41(4H, m), 7.51~7.52(8H, m), 7.61(1H, m),

84 |7.71(2H, m), 7.82~7.97(5H, m), 8.1~8.13(3H, m),| 506.63 506.20
8.34(1H, m), 8.93(1H, m), 8.99(1H, m)
5 = 1.72(6H, s), 7.28(1H, m), 7.38~7.41(4H, m),
7.51~7.55(5H, m), 7.61~7.63(2H, m), 7.71~7.87(10H,

8 ). 8.1~8.13(3H. m), 8.34(1H, m), 8.93(1H, m), 8.99(1H, 0279 | 02227
m)
§ = 7.25(1H, m), 7.33~7.52(11H, m), 7.58~7.61(3H, m),

98 |7.69(1H, m), 7.71~7.87(10H., m), 8.1~8.13(3H, m).| 671.83 @ 671.26
8.34(1H, m), 8.55(1H, m), 8.93(1H, m), 8.99(1H, m)
§ = 7.39(2H, m), 7.55~7.61(7H, m), 7.71~7.73(3H, m),
7.82(1H, m), 7.88(1H, m), 7.91(2H, m), 7.92~8.04(9H,

10T ) 8.34(1H, m). 8.42(1H. m), 8.55(1H, m). 8.93(1H, m), 00675 | 60623
8.99(1H, m)
6 = 7.39(2H, m), 7.58~7.61(7H, m), 7.71~7.73(4H, m),

103 |7.82~8(11H, m), 8.1~8.13(3H, m), 8.34(1H, m), 8.93(1H,| 606.75 606.23
m), 8.99(1H, m)
6§ = 2.34(3H, m), 7.29~7.41(7H, m), 7.51~7.52(4H, m),

112 |7.61(1H, m), 7.71(2H, m), 7.82~7.97(5H, m),| 520.66 520.22
8.1~8.13(3H, m), 8.34(1H, m), 8.93(1H, m), 8.99(1H, m)
5 = 7(1H, m), 7.26(1H. m), 7.39(2H, m). 7.51(1H, m).
7.58~7.61(4H, m), 7.71~7.73(3H, m), 7.82~8(8H, m),

115 8.1~8.13(3H, m), 8.34(1H, m), 8.5(1H, m), 8.93(1H, m). °57.68 | 557.21
8.99(1H, m)
5§ = 3.83(3H, m), 7.05(2H, m), 7.39(2H, m),

117 |7.58~7.61(4H, m), 7.68~7.73(5H, m), 7.82~8(8H, m), 586.72 = 586.23
8.1~8.13(3H, m), 8.34(1H, m), 8.93(1H, m), 8.99(1H, m)
§ = 7.39~7.41(3H, m), 7.48~7.61(11H, m), 7.7~7.73(4H,

121 |m), 7.82~8(8H, m), 8.1~8.13(3H, m)., 8.34(1H, m), 632.79 | 632.25
8.93(1H, m), 8.99(1H, m)
§ = 2.63(1H, m). 3.66(1H, m), 5.8(1H, m), 6.09(1H, m),
6.57(1H, m), 7.06(1H. m). 7.39~7.41(3H, m),

122 [7.51~7.52(4H, m), 7.61(1H, m), 7.7~7.71(3H, m), 632.79 | 632.25
7.82~7.97(7H, m), 8.1~8.13(3H, m), 8.34(1H, m),
8.93(1H, m), 8.99(1H, m)
5 = 7.25(4H, m), 7.39(2H, m), 7.58~7.61(7H, m),

126 |7.71~7.73(4H, m), 7.82~8(11H, m), 8.1~8.13(3H, m), 682.85  682.27
8.34(1H, m), 8.93(1H, m), 8.99(1H, m)
§ = 7.39~7.41(3H, m), 7.51~7.61(8H, m), 7.71(2H, m),

128 |7.73(1H, m), 7.79~7.91(12H,  m), 8.1~8.13(3H, m), 682.85  682.27
8.34(1H, m), 8.55(2H, m), 8.93(1H, m), 8.99(1H, m)
§ = 7.39~7.41(3H, m), 7.51~7.52(4H, m), 7.61(1H, m),

131 7.71(2H, m), 7.82~7.97(5H, m), 8.1~8.13(3H, m),| 511.67 | 511.23
8.34(1H, m), 8.93(1H, m), 8.99(1H, m)
5 = 2.34(3H, m), 7.29~7.39(6H, m), 7.61(1H, m),

132 |[7.71(2H, m), 7.82~7.97(5H, m), 8.1~8.13(3H, m),| 525.69 525.25
8.34(1H, m), 8.93(1H, m), 8.99(1H, m)
5§ = 1.72(6H, s), 7.28(1H, m), 7.38~7.39(3H, m),

136 7.55(1H, m). 7.61~7.63(2H, m),  7.71~7.87(10H, m).| 627.83 | 637.30
8.1~8.13(3H, m). 8.34(1H, m), 8.93(1H. m). 8.99(1H, m)
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sog, XF T v 7% EFde] IT0 71#& AdXAstz, MF 2 vl g A 3§17 ?3:9]
4,4" ,4"-tris(N,N-(2-naphthyl)-phenylamino) triphenylamine (2-INATA)S ¥, AW Yo HF=r} 10
torrol =@e wjzlx] wiz|A1Zl F, Ao HFE QArFste] 2-TNATAE SHAIA 1T0 7|3 Aol 60 nm FA2 A

o1 % = O = )=
TTFUTE TASA

3 =z Ay W & Aof l7|+%F N,N'-bis( a-naphthyl)-N,N'-diphenyl-4,4'-diamine(NPB)S-
Qi Aol AFE A7t NPBE SEAIA AFFUS #1920 nm FA AFAGSS SE3)T.

4
N
NPB

2-TNATA

J37dE, AEaere 94 1S the gol FRAAL. AF FH Aw uel @
Aol ErEZA B ouwel tE ST 84 ¥I, E e Ad: =wERA 838 EE 44 ¥e F, %
B4 0E SEZ FUAA SAER JF0R 2 WA 5 $Y62 FHFo2A 7] 4T AYFE 99 30 m
B

ojojA HAAEZF(6)C.2M 37 %9 tris(8-hydroxyquinoline)-aluminum(III)(Alq)E 20 nm FA=E S
3 U, AxFEYEFo R 7] 729 3FE lithium quinolate (Lig)E 1 WA 2 nm FA=R 23 & &

AT 23 B ol 8ol Al £F& 150 mel T Faetel OLEDS A Zalairh.

Am Mz 7t SRS 10 torr dtollA 1F 28 AAste] OLED 2P 22 AL},

[(Blate] 1] Fefe] &g A8E o]-&3 OLED Azte] A%t

A7) AAd 13 L Wi R HAIFFUZT), AFALET (DS AT &, A7) AF S A dle o
2 Ao W3 $2~E &9l dinaphthylanthracene(DNA)E ¥ i1, = TE A= 33E EE 44 ¥4 &, F
EAS U2 FE2 FUANA T2EE V|FoR 2 YA 5 TR st RN Y] 4F HAES #1d 30 mm
A9 HFFES FASIT
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No. SAE ToE AH
(EE%) | @1000cd/mn
oL 1 SHerEA 3.0 12.5 BN
f 2 4 SHE2A 3.0 12.7 = A
'3 10 SHEHEA 3.0 12.8 S A
T a2 EEEN 3.0 12.7 =y
215 50 stetEA 3.0 12.6 S A
HIDOGI2 | DNA EEET 3.0 12.0 S A
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