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Ao, Fadxt, dd ®E vpolddr]o]H;

RS 2 R6E A2 Tk, C1-C109 F# <7, €3~C109] #A12) &2, C1~C109] Az &43A], €3~C109] #4)
A @A, g, YEH EE= (ol 7,

C1~C109] A &2, (3~C108] &A4 &7, C1~C109 A &=A], 3~C109 A4 <54, =27, YEH,
Ar1 \
/’// e
OFy, 519, wolsy, shups = Ar2 2 oFolnl FomiE AdH: s ol4e M@z A
g mr wARE MY, Yrd mt Esoadsleu, A7 Arl @ Ar2: 247 SUdem (1109 A4 o
L (3-C109] BA 2 272 Mg w uAsE WY, vpolsld, 2oy i wzdr]eln;

R7 2 R8> 747 HyAdow, 497, C1-C109] A 44, C3-C109] EA4 44, C1-C109] Ae=zd4d, &
221, yEY E== (Fol A

C1~C109] A &=A], C3~C109] #A ) &FA], 22, EH, YERZ 4 (F,E o|Fofz o2 Ry ddF
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on

Hd o}l (n-MTDATA), 4,4',4"-Eg] 2~ (3-w g dolr] ) H35 A LAl (n-MIDAPB), ~EMH~E(starburst)d o}wl
Fol 4,4 A"-E(N-7MIEZ2) EFFA Dol (TCTA), 4,4',4"-Eg~(N-(2-1Ze)-N-gdo}r| w)-E g g do}wl
(2-TNATA) T olun A (Idemitsuw) ol 747153 IDE406S = & 4 tt.

A7) AEFYT Bl AFFESHIL) EHE BAAA WHeR I 45 B ~9 Iyste JTrs
5 FAFY. olu, HAIFFE EARE HA2N-(1-YUZE-n-dd)#A D (a-NPD), N,N'-tho] (U Z&dll-1-
o)-N,N'-tho] | d-#A A (NPB) & N N'-tho] sl d-N N'-H| 2= (3-H&#d)-1,1'-Tro| 5 -4, 4" ~t}o] o} ¥l (T
DS g7 5 5 U,

A7) AFFES ZWd TFFZEN) RS B WHeR ¥ 45 £y 29 Iysid 435S 94
Feh, oluf, AMREE RS Bd F UE w3EZd £ wy $AE BEARE =0 P9 Ega(g-dtol=
AT Y EYE) YT % A=A ED), DPVBi(4,4'-¥]=(2,2-t}

"5 (Alg3)7F, el A9 Balq(8-3to]|=F A
ol delleld)-1,1' -l A I AG, 23o]R(Spiro)Ed, Z3}o]Z-DPVBi(2yto]&-4,4'-H]2(2,2-t}o]H
Hd)-1,1"-vfelsd), LiPBO(2-(2-W12S5AEY)-9E 2lES), viz(doladud)wlal, d4Frg-F=d 3
E2A|, o|n|thE, Elo}E B SAME F42A Fo| Urt.

4335 B4 F 23 2B ) AMEE $ e ZHEE(dopant)d A FF ZHERA olHuEA}
(IdemitswelA +¢ 7Fsgk IDE102, IDE105, <14 E=HE=Z+= Efs2-ddagd)o]gw (11D (Ir(ppy)3),
ol F(I11)H] 2[(4,6-Tho] ZF 9 = 5 d) I & T} E-N, (-2 A2 (FIrpic) (=3 [Chihaya Adachi et
al., Appl. Phys. Lett., 2001, 79, 3082-3084]), Ze}El#(I11)SElo D X239 A(PtOEP), TBEOO2(ZH]-=2AL) &
< AREE 5= )

35 2y Fgete] AAE ¢ e,
do] S 53 AgHAE oy, ugAsAe (8-stolesAlAwdEgE)eE(Lig), Bl
gAY EUE)-dF ] d5Ae] = (BAlg), BF2FX=22] (bathocuproine, BCP) % LiF

=o] AL AFaUdZE EHAS EAAC dHow Ny d=z 9
Z] =

A7 AAgES FHl AAFYS(EIL)
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o, AH&HE &8 BAEE gEL), EFuEAD, EFuE-gFAl-LD), Z4Ca), vtadlsOlg), vt
:Lﬂg—Lﬁ(Mg—In) vl -2 (Mg-Ag) SOl *}%%‘ ok, m3, Aueksd §7)AV g axe) Fg Aks)
AFEFA(IT0) T AeAFoIA(120)E AFESte] Wo] Fxst 4= Qe T3t 58 AT = ).

F/ ARG5S/ A7 3 ,
YF/ABEEF/ATFAF/FTY AR Axseln st
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o el 7] AN BALE BEAL AL ohlH, 2 WS HGEEE o] AR YA o]

HAd 10 FNE 149 FA
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(984 1]

14-1 [14]

A FFE [14-119 A=

ofi
&

6- 63.0g(0.3mo1) ¥} 1,3-tjHdolAlE 63.0g(0.3mol)S A £
oA ZEMF EZAFOJE 31.8g(0.15mol)S HH3| HIFA|ZITE. AL A
2A 7ot ‘ﬂ‘ifﬁ AdE 1 ﬂ% Attt o T I NIAE T Ax3o] 43g(37%) S A=)

33 [14]9 A=

ke Zglage F30A SEE [14-1] 22.0g(57.23mmol)# A dobAE A 6.28mL(57.23mm0l) S FEdEH =
200mLZ WHFA|ZIT, H3te] 160ColA 2417 Eot 35 mawam} Aeow Wrtestn YAE nAZ o)
sith, AAuAE tEFE2v ey odE ofAlHoER A A st SMuA e EH 3eE[14] 16.0g(61%)
A z8k}

Fd 2: 3E 839 FA

(484 2]

isonmyinitrite

N Hb(
0 "0
N H,N

14-1 831 [83]

FTA =E[83-11¢] A=

1L 9SZg2ge] F7004 3HgHE [14-1]1 20g(52.03mmol) 3} StEZFE @A 10.7g(78.05mmol) S Tl F = 29|
kls I oli}ol Egtol E 20.8mL(0.156mol)E 8] Z7kA7Ih, ¥k

2
>
o
B
rﬂ o

TE HHF F23to] AL SFwAZIY, dkgo] FAEW ALom Wyzbslal 1% FANUESR §A3) 9
&S BAXNY. HEREMEoR FEsu f75S Buste] B4 o oR Axste] ofidit, o
Folo 7iel =25 )Z2 2 Wy ofNECR AAAI S v uAY F7hA| IIE [83-1] 15g(62%) 2
A Z3H}

38 [83]19 A

BheZal e F7HA 3HE [83-1] 15.0g(32.57mmol )& YEZ ¥4l 100mL= WEHA 7] 200C=2 7+t vk
A ZTh, 12417F Fok vkE B AL o g YAAAY, Wk wgheS slete] mAE AY. AAE uAES

=2
2ot 1A IRy fugz AA43ste] 5435E [83] 10.5g(75%)S Al
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e
[0106]
[0107] A71 FAd 12 20 Fahe WHoR AEHE 1WA 1525 Az en o ARE ) (A& ] vE
Hdet
[0108]
[0109] [A2F () ]
e "H NMR (300 MHz. CDCly) M3/FAB
HE (&) (M")
s 5.73(d, 2H). 8.28(d. 2H), 7.45~7.531(m, 12H) 415
8.730d, 2H), 8.28(d, 2H), 769(d, 2H), 7.48~7.31(m, 10H), 7.21(s
Z 1) 400
3 8.73(d, 2H). 8.33~8.28(m, 3H), 7.69(d, 2H), 7.48~7.31(m, 1CH) 450
8.73(d. ZH), 8.28(d, 2H), 7.89(s, 1H], 7.69(d, 2H), 7.48~7.31(m,
* 10H). 2.60(e 3H) o
B 5.73(d, 2H), 8.28(d, 2H), 7.48~7.31lm 12H), 2.70(s, 6H) 410
5.73d 2H). 8.28(d 2H) 7.48~731(m 1ZH]. 2.62(m 2H],
% 1.76~1.33(m, 20H) 20
8.73(d. 2H), 8.28(d, 2H), 7.48-7.31(m, 12H). 3.34(m, 4H), 2.35(s,
! 3H), 1.82(m, 4H) o
. 8.730d. 2HL 8.28(d, 2H), 7.48~7.31(m, 12H), 7.42(m, 4H). 1.62(m, 1356
4H)
873(d, 2H), 828ld 2H), 781~-7.90(m, 2H), 769(d 4H),
° 7.48~7.31(m, 8H) o
8.73(d. 2H), 8.28(d, ZH), 7.48~7.31(m, 12H), 2.70(m, 4H), 1.85(m,
10 422
2H)
8.73(d. 2H) 8.28(d 2H). 748~7.31(m 12H). 582(m 3H),
11 4.90~4.88(m. 2H], 3.23(m. 2H), 2.63(m, 1H). 1.49(m. 2H), 508
1.21~1.18(m, 6H). 0.758(m. ZH)
12 3.73(d, 2H), 8.28(d, 2H), 7.48~731(m, 12H) 518
13 3.74(d, 2H), 8.29(d, 2H), 7.45~735(m, 12H) 432
14 8.73(d, 2Hl, 8.28(d, 2H). 7.72~7.69(m, 5H), 7.48~7.31(m. 13H) 458
15 5.73(d, 2H). 8.28(d, 2H). 7.92~7.69(m, 3H), 7.45~7.20(m, 14H) 475
16 5.73(d, 2H). 8.28(d, 2H). 7.74~7.69(m, TH), 7.458~7.31(m, 10H) 483
8.73(d, 2H), 8.28(d, 2H), 7.72~7.68(m, B8H), 7.58(d, 2H),
o 7.48~7.31(m, 10H), 5.95(d, 2H), 3.73(s, 3H) e
fa 8.73(d, 2H), 8.28(d 2H), 7.72~7.68(d 3H), 7.58(d 2H), 527
7.48~7.28(m, 12H)
8.73(d. 2H), 8.28(d, 2gH), 7.72~7.89(d. 3H), 760(s 2H),
e 7.48~7.31(m, 21H) o
0110] 20 5.73(d, ZH), 828(d, 2H), 7.99(m, 6H), 7.72(s, 1H), 7.63(d ZH), 611
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7.49~7.43(m, 8H),

7.29~7 20(m, 4H)

8.44~8.40(m, SH),

8.16(d, 1H), 7.94~7.83(m, SH), 7.74(s, 2H),

2l 636
7.64~7.51(m, 12H)

- 8.730d, 2H), 8.28(d. &H), 7.72~7.69lm 3HL 7.58(d  1HL 155
T.48~T7.41im, 8H), 7.31~7.30(m. 3H). 7.07t 1H)
8.73(d. 2H)L 8.28(d. 2H), 7.90~782lm 6H), 7.72(e 1H]

# 7.63~7.58(m, 3H), 7.49~7.48(m, 8H), 7.30(d, 1H), 7.07(t, 1H) o0
8.73(d, 2H), 8.28(d. 2H) 7.72(s. 1H). 7.B0~7.58(m, 3H

4 T.48~7.38(m, 16H). 7.31~7.30(m, 3H), 7.07@. 1H) ol

g2 5.73(d. 2H). 8.28(d 2H). 7.72ls. 1H). 7.58(d. 1H). 7.48~730(m &
13H), 7.15(s. 8H), 7.07it. 1H)

26 5,734 2H). 8.28(d 2HI 7.74~-772(m. 8H). 7.48~7.3lim 12H 584

27 8.73(d, 2H), 8.28(d. 2H), 7.48~~7.20(m, 20H) 570

28 8.73(d, 2H), 8.28(d. 2H), 7.58(d, 4H), 7.48~7.28(m, 16H) 670

29 8.73(d, 2H), 8.28(d, 2H), 7.48~731(m, 22H) 534

30 8.73(d, 2H), 8.28(d. 2H), 7.48~7 20(m, 20H) 570

31 5.780m, 2H). 8.28(m. 2H] 7.74~7.72(m. 8H). 7.48~7351(m. 12H 584
5.73(d. 2H), 8.28(d. 2H), 7.558(d 4H) 7.48~7.31(m, 1ZH). 6.95(d

% 4H, 3.73(s, 6H) oo

33 8.82(m, 2H). 7.51(m, 2H], 7.67(m, 4H). 7.57-7.37m. 16H) 670

34 8.82(m, 2H), 8.37(m, 2H], 7.6%(s, 2H), 7.56-7.40(m, 28H) 6386

a5 8.82(m. 2H), 837(m. 2ZH), 7.99-791(m B&H] 7.72(m ZHL. 570
7.58~7.57(m, 8H), 7.38~7.29(m, 8H)
8.82(m, 2H], 8.37(m, 2H], 7.83~781(m, 8H), 7.57~7.40(m, 12H],

*® 7.24(m, 8H) 7
8.82(m. 2H], 8.370m. 2H]. 7.899~791(m, 3H) 7.72~7.40(m, 15H],

= 7.24(m, 4H), 7.04(m, 4H), 3.82(m, 6H) L
8.82(m, 2H), 8.3%(m. &H), 7.85~7.81(m. 8H), 7.67(m, 4H), 7.57(m

= ZHI, 7.37(m. 4H) il

39 5.820m. 2H). 8370m. 2HL 7.570m. 2H). 7.38~7.290m. 16H) 606

40 8.82(m, 2H). 8.37(m, 2H], 7.83~7.81(m. 16H). 7.57(m, ZH) 634
8.82(d, 2H), 8.:37(d, 2H], 7.89(d. 2H), 7.78(d, 2H), 7.57~7.40(m

41 506
14H)

i 8.82(d, 2H), 8.37(d. 2H). &.29(d, 1H), 8.11~8.01(m, 3H), 7.86(m 551

1H), 7.57~7.40(m.

12H)
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8.82(d, 2H), 837d 2ZH), 7.89~787m 2ZH), 7.78(m 1H),

43 524
7.57~7 40(m, 13H). 7.28(m. 1H)
8.92(d, 2H), 8.82(d, 2H), 8.37(d, 2H], 8.11(d, 1H), 7.87~7.81l(m,

i 4H), 7.70(s, 1H), 7.57~7.40(m, 12H) e
8.82(d, 2H), 8.37(d, 2H), 7.95(d, 2H), 7.78(d, 6H), 7.57~7.40(m,

45 655
18H!
46 8.820d, 4H), 8.37(d, 4H), 7.90(d, 2H). 7.57~7.38(m. 28H) 935
47 5.820d 4H), 5.37(d, 4H), 7.57~7.400m, 34H), 7.24(m, 4H) 991
8.92(d. 1H), 8.82(d. 1H). 8.37(m. ZH), 8.11(d 1H), 7.87~7.78(m,
E EHI, 7.57~7 40(m, 12H) Gl
8.83(d, 1H), 8.73(d, 1H), 8.28(d, 1H], 8.02(d, 1H), 7.78~7.72(m,
= ZHI, 7.48~7 41(m, 17H), 7.31(m, 4H) R
8.83(d, 1H), 8.73(d, 1H), 8.28(d, 1H], 8.02(d, 1H), 7.80~7.69(m,
0 EHI, 7.48-7 41(m, 11H), 7.31(m. 2H) %0
8.83(d, 1H), 8.73(d, 1H), 8.28(m, 2H), 8.02(d, 1H), 7.78~7.69(m,
Sl 4H], 7.48-7410m, 7H]. 7.31(m. 1H). 7.100t &H). 871(m. 4H), 792
5.59~6.53(m. 12H)

o 8.83(d, 1H), 8.73(d, 1H), 8.28(m, 2H), 8.02(d, 1H), 7.78~7.69(m, 1055
4H), 7.48~7 41(m, 31H), 7.31(m, 5H), £.59(d, 1ZH)
8.83(d, 1H), 8.73(d, 1H), 8.28(m, ZH), 8.02(d, 1H), 7.78~7.69(m,

53 5H), 7.52~7.41llm. 27H], 7.31~7.28(m. 5H), 7.18(m 1H), 1136
5.65~6.580m, 11H), 6.438(d 1H). 162ls &6H)
8.83(d, 1H) 8.73(d 1H). 8.28(d 1H] 8.0&(d 1H). 7.80~7.6%(m,

54 EHIL 7.48~7.44(m. 7HL 7.10it 8HL 6.71(m. 4H). 6.59~6.530m 840
12H)
5.83(d. 1H), 8.73(d 1H), 8.28(m ZH), 8.02~-7.97(m, 3H),

55 7.78~7.69(m, 4H), 7.48~741(m, 9H), 7.310m, 1H), 7.10(t, 4H), 794
5.71m, 2H). 6.60~6.52(m, 12H]
8.83(d. 2HL 8.28(d. 2H), 7.72-7.6%(m, 3H), 7.48-7.41(m. 8H)

% 7.31m, 1H), 7.10(t, 8H), 6.71(m, 4H), 6.59-6.53(m, 12H) s
8.73(d. 2H), 8.45(d, 2H), 8.28(d, 2H), 3.02(d, 2H). 7.84(d 2H),

57 7.72~7.69(m, TH), 7.58~7.48(m S&H), 7.41~7.40(m 4H), 789
7.81~715m, TH

. 8730d. ZH). 8z8id 2H). T.97d  4H) 7.72~7.69(m, 3H), g
7.45~7.41(m, 12H), 7.31(m, 1H), 6.60~6.58(m, 1ZH)

59 8.20(d. 4H), 8.00(d. 2H), 7.72~7.68lm. 5HI, 7.44~737(m, 14H), 611
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7.31~7.25(m, 5H)

5.20(d. 4H), 8.00(d 2H), 7.72~7.69(m. 3H), 7.44~7.37m, 12H]

B0 629
7.31~7.20(m, 8H)

i 8.20(d. 4H), 8.00(d, ZH), 7.74~7.69(m, 7H), 7.44-7.3%m, 12H], B
7.31~7.25(m, 4H)
8.79(d. £H). 8.30(s, 2H), 769(m, &HI. 7.41~7.38(m, 10H), 7.31(m,

62 535
4H)
8.79(d, ZH), 330(s. ZH)L 7.69m 4H), 7.41-7.38m &H

& T.31~7.290m, 6H), 7.20(m, 4H) o

s 8.79(d. 2H), 8.30(s 2H). 774~7.89(m. 12H), 7.41~7.38(m, BH], 555
7.31(m, 2H)
8.99(d, 2H), 8.50(s, 2H), 7.88(d, 4H), 7.78(d, 4H), 7.61~7.51(m,

% 8H), 7.15(d, 4H), 3.93(s, 6H) e
8.99(d, 2H), 8.50(s, 2H), 7.89(d, 4H), 7.78(d, 4H), 7.61~7 48(m,

B6 o 671
8.44~8.40(m, SH), 8.16(d, 1H), 7.89~7.830m, 5H), 7.74(s. 2H),

o 7.64~7.51(m, 17H) o

58 8.44~8.40(m. SH), 816(d 1H), 7.89-7.830m 5H), 7.74(s. 2H), S
7.64~7.40(m, 16H)
8.44~8.40(m. SH), 8.16(d, 1H), 7.94~7.830m 9H), 7.74(s. 2H).

& 7.64~7.51(m, 12H) 0%k
8.44~8.40(m, 5H), 8.16(d, 1H), 7.89~7.74(m, 9H), 7.64~751(m,

& 1ZH), 7.15(d, 2H), 3.93(s. 3H) i

o 8.44~8.40(m, 5H), 8.16(d, 1H), 7.89~7.74(m, 9H), 7.64~751(m, G
14H)
8.50(s, 2H), 8.40(d, 4H), 7.88(d. 8H), 7.74(s, 2H), 7.64~7.51(m,

72 687
18H)

2 8.30(s, 2H), 8.20(d, 4H), 7.88(d, 4H), 7.54(s, ZH), 7.44~7.20(m, -
ZCH)

it 5.300s. 2H), s20d 4H), 7.74~-769(m, 12H), 7.54ls 2ZH], -
7.44~7.51m, 12H)
8.300s, 2H) &20ld 4H) 7.89d 4H) 7.55-7.540m.  SHL

¥ 7.44~7.31(m, 12H), 6.95(d, 4H), 3.83(s. GH) L

s 8.30(s. 2ZH), 8.200d. 4H) 7.88(d 4H), 7.58~7.54(m. BHI 25

7.44~7.28(m, 16H)
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- 8.73(d, ZH), 8.28(d, 2H), 7.88(m, ZH), 7.48[t, ZH), 7.25(m, ZH), o
1.38(s, 18H)

e 8.73(d, 2H) 8.28(d, 2H) 7.88(m. 2H), 7.48(t, 2H). 7.25(m. 2H), e
2.54(=s, BH)

79 8.73(d, 2H), 8.28(d, 2H), 7.81(m, 2H), 7.48(t, 2H), 7.28(m, ZH) 316

80 8.73(d, 2H), 8.56(m, 2H), 8.28(d, 2H). 7.81(m, 2H), 7.48(t, ZH) 416
8.73(m, 2H], §.48(m, 2H), 3.28(m, 2H), 7.530(m, 2H), 7.48(m,

81 330
2H)
8.73(m, 2H), 8.28(m, 2H), 7.81(m, 2H), 7.48(m, ZH). 7.29(m,

82 340
ZHl. 3.73(s, 6H)

83 8.73(m, 2H). 8.28(m, gH). 7.81(m. 2H), 7.48-728(m, 14H) 432

a4 8.73(m. 2H), 8.28(m, 2H). 7.48~7.31(m. 1ZH) 570
8.79~8.73(m, 3H). 8.280m, 2H), 8.11(m 1H). 7.99(d 1H).

85 477
7.48~7.31m, 12H)

86 8.73(m, 2H), 8.28(m, 2H), 7.54~7.81(m, 14H), 2.85(s, 6H) 460
8.73im, 2H), 8.28(m, gH). 7.79(m. 1H), 7.52~7.31(m. 13H),

87 450
7.00(m, 1H)

88 8.73(d, 2H), 8.28(m, 2H), 748~731(m, 13H), 6.71(m, 1H) 468

84 5.730d 2H), 5.28(d ZHL 7.56~7.31(m, 13H) 59304 1H) 468

a0 8.73(d, 2H), 8.28(d, 2H), 7.48~7.31(m, 12H), 6.98(t, 2H) 468

91 8.73(d, 2H), 8.28(d, 2H), 7.48~7.31(m, 12H) 504

- 8.73(d, 2H), 8.28(d, ZH), 7.54~7.51(m, 14H), 2.77(m, 1H), 2.35(s _
3H), 1.16(s, 6H)

” 8.73(d, ZH), §35~6:26im 3H)L 5.04(d 1H), 7.59(d IH) 7
7.48~7.31(m. 12H)

% 8.73(d. 2H), &.28(d, £H), 7.74(d, 1H), 7.48-7.31(m, 12H), 7.11(s, i
1H), 7.01(d, 1H), 3,73(s, 3H)

o 8.73(d, 2H), 8.28(d, 2H), 7.75(d, 1H), 7.60(s, 1H). 7.48~7.31(m, 55
12H), 7.15(d. 1H), 1.31(s, 9H)
8.73(d, 2H), 8.28(d, 2H), 8.03(s IH) 7.87(s 1H) 7.51~7.31im

98 508
18H)

a2 8.83(d, ZH), &.28(d 2H), 7.97(s 1H), 7.78(d 1H), 748~7.41im, £
11H), 7.31(m, 2H), 3.95(s, 1H)
8.83(d, ZH), 8.28(d, 2H), 8.06(s, 1H), 7.99(d, 1H), 7.54~7.41(m,

98 458

11H), 7.31(m, 2H)
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8.83(d, 2H), 8.28(d ZH). 7.76(d, 1H). 7.48~7.41(m 10H), 7.31(m,

99 525
4H), 7.12~7.04(m, 4H), 6.94(d. 1H)

00 8.83(d. Hl. 8.28(d ZH). 8.03(s. 1H), 7.79(d. 1H). 7.51~7.41(m, i
11H), 7.31(m, 2H), 0.15(s, 9H)

101 8.83(d, 2H), 8.28(d, 2H), 7.45~7.41(m, 26H), 7.31(m, 6H) 737
9.13(s, 1H), 2.83(d, 2H), 8.28(d, 2H), 7.81(s 2H), 7.46~7.41(m,

102 490
10H), 7.31(m, ZH)
8.83(d, 2HI, 8.28(d, 2H), 7.48~7.41(m, 10H), 7.31(m, 2H), 7.04(s

103 477
2H), 5.97(s, 2H)
8.83(d, 2H), 8.28(d, 2H), 781is, 2H), 7.458~7.41(m, 11H), 7.31(m,

104 473
2H), 6.56(d, 1H)

. 8.73(m, 2H), 7.42(m, 2H), 7.48~731(m, 12H), 6.73(s, 1H), 6.33(= .
1H), 4.52(m, 2H), 4.09(m, 2H), 1.22(s, 6H)

0 8.83(m, 2H), 8.73(m, 2H), 8.28(m, 2H), 8.02(m, 2H), 7.78~7.72(m, s
4H), 7.48~7.31(m, 1ZH)
8.73(m. 2H). 8.280(m. 2H). 7.48~7.31(m. 12H), 7.04is. 2H), 4.28(s,

107 490
4H)
8.73(m, 2H), 8.28(m, 2H), 7.48~731(m, 12H), 2.70(m, 8H).

108 512
1.85(m, 4H)
8.83(m, 1H), 8.73(m, 2H), 8.28(m, 2H), 8.02(m, 1H), 7.81~7.72(m,

109 432
3H), 7.48~7.29(m, 13H)

110 8.73(m, 2H), 8.28(m, 2H), 7.81(m, 4H), 7.48~7.29(m, 14H) 482

- 8.83(m, 1H), 8.73(m, 2H), 8.28(m, 2H), 8.02(m, 1H), 7.81~7 72(m, can
5H), 7.48~7.29(m, 13H)

112 8.73(m, 4H), 8.28(m, 4H), 7.81(s, 2H), 7.48~7.31(m, 24H) 186

113 | 8.93(s, 4H), $.48(s, 4H), 8.01(s, 4H), 7.68~7.48(m. 24H] 836

i 8.93(s. 2H), 8.48(s. 2HL 8.10-801lm, 8H)L 7.83(s 2HL 2
T.69~T7.68(m, 8H), 7.49(s, 2H)

115 8.93(s, 2H), 8.48(s, 2H), 8.01~7.89(m, 10H), 7.68~7.49(m, 14H) 584
8.93(s, 2H), 8.48(s, 2H), 8.01(s, 2H), 7.80(s, 2H), 7.66~7.48(m,

116 584
20H)

- 8.93(s, 2H), 865(s, 2H), 8.52~8.48(m, 4H), 8.18~8.14(m, 4H), r
8.01(s, 2H), 7.71~7.65(m, 8H), 7.49(s, 2H)
8.93(d, 2H). 8.48(d, 2H), 8.01~7.95(m, 6H), 7.68~7.51(m, 18H),

118 ( 136

7.35(s, 8H)
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8.93(d 2ZHL 8&4s8ld ZH) 8.01~7.97(m, G6H), 7.87(s. ZHL

119 664
T.73~7.65(m, 6H), 7.49~7.48(m, 4H), 7.38(t, 2H), 1.82(s, 12H)
8.93(d. 2H), 8.48(d 2H). 8.01l(s EZH). 763 ZH) 7.49~7.40(m,

120 468
10H)

- 8.73(d, 2H), 8.28(d. ZH) 7.81(m, ZH), 7.48(m, ZH), 7.40(m, ZH], e
F.280m, 2H), 7.18(m. ZH), 7.06(m, 2H
8.73(d, 2H). 8.28(d, 2H], 7.81(m, 2H), 7.48(t, 2H), 7.29~7.27(m,

122 545
10H), 1.258(s, 18H)
8.73(d, zH), 8.28(d, 2H), 7.81(m, 2H), 7.58(d, 4H), 7.438(t, 2H),

123 569
7.29~7.28(m, 8H)
8.73(d. 2H). 8.238(d, 2H], 7.81(m, 2H), 7.74~7.72(m, 8H), 7.48(t

124 483
2H). 7.29(m, 2H)

o 8.73(d, 2H), 8.28(d, 2H), 7.81(m, 2H), 7.58(d, 4H), 7.48(t, 2H), 493
7.29(m, 2H), 6.95(d, 4H), 3.73(s, 6H)

e 8.20(d, 4H), 8.00(d, 2H], 7.81(m, ZH), 7.75(m, 4H), 7.44~7.37(m, i
18H), 7.31~7.25(m, 6H), 7.15(s, 8H)
8.20(d. 4H), 8.00(d. 2ZH), 7.81(m. 2H). 7.44-7.37m. 14H),

127 585
7.31~7.25(m, BH)

o 8.20(d, 4H), 8.00(d, 2H), 7.90(m, 4H), 7.85~7.81(m, 4H), 7.63(d, 685
ZH), 7.49~7.37(m, 12H), 7.28~7.25(m, 4H)
8.200d. 4H), 8.00(d, ZH). 7.81~7.68(m, 10H), 7.44~7.37(m, 14H),

129 737
7.31~7.25(m, BH)

a3 8.20(d, 4H), 8.00(d, 2HJ, 7.81(m, ZH), 7.60(m, 2H), 7.47~7.37(m, b
20H), 7.31~7.250m, &H)

e 8.45(m, 2H), 8.32(d, 2H), 8.20(m, 4H], 8.00~7 94(m, 6H), 7.81(m, -
ZH), 7.51~7.44(m, 10H), 7.37~7.25(m, 6H)

15 8.20(d, 4H), 8.00(d. 2H), 7.83~7.77(m, 6H), 7.66(m, ZH). 7.53(d .
ZHl 7.45~7 37(m, 8HIL 7.29~7.18(m 8Hl 182 12H
8.20(d  4H), 8.00d 2H). 7.81(m. 2H), 7.44~7.37(m &H),

133 621
F.29~7.20m, 12H)
8.20(d. 4H). 5.00(d 2H). 7F.81(m  2H), 7.44~7.37(m. 8H).

134 657
7.29~7.18m, 6H), 7.06(m, 2H)
8.20(d, 4H), 8.00d 2H) 7.8l(m 2H), 7.44~7.37(m. 6H)

135 697
7.29~7.25(m, 12H), 1.25(s, 18H)
8.20(d, 4H), 8.00(d, 2H], 7.81(m, ZH), 7.58(m, 4H), 7.44~7.37(m,

136 721

BHI, 7.29~7.25(m, 8H]
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[0111]

[0112]

[0113]
[0114]

[0115]

[0116]

SE5451 10-1532299

8.200d. 4H). 8.00(d 2H). 7.81~7.72(m. 10H) 7.44~7.3%(m. BHI,
137 635
7.89~7.25(m, 4H)

_ 8.200d, 4H), 8.00(d, 2H], 7.81im, ZH), 7.58(m, 4H), 7.44~7.37(m, s
BH), 7.29~7.25(m, 4H], 6.95(d, 4H), 3.28(s, 6H)

8.78ld. ZH), 8.21(s ZH), 781lm, ZH), 7.68(d, 4H), 741~7.37(m
139 433
8H), 7.29(m, 2H)

8.24~8.20(m BH), 7.8l ZH), 7.69(d 4H) 7.54is 2H).
140 584
7.44~7.29(m, 14H)

yi§ 8.26~8.21(m 4H), 7.81~7.78(m, 4H), 7.69(d, 8H), 754(s 2H), —
7.43~7.29(m, 18H)

8.73(t, 2H), 8.28(d, 2H), 7.90~7.82(m, BH), 7.63(d 2H).

142 604
7.49~7 48(m, 8H)

143 | 8.73(t, 2H), 8.28(d, 2H), 7.75~7.69(m, 8H), 7.48~7.31(m, 12H) 656
144 | 8730, 2H). 8.28(d, 2H), 7.60(s, 2H), 7.45~7.31(m. 18H) 656
8.730t, 2H), 845(d, EHJ. 8.32~8.28(m, 4H), 7.88~7.84(m, 4H],

145 604

7.51~7.45(m, &H)

i 8.73(t, 2H). 8.28(d, 2H), 7.81(d 4H], 7.57(s 2H), 7.48({ 2H), 5
7.29(t, 2H), 7.7.07~7.04(m, 4H), 2.24(s, 12H)

8.730t, Z2H), 8.28(d, ZH), 8.08(s, 2ZH), 7.81(d, 4H), 7.48-7.29(m,
147 10D 618

s 8.83(d, 1H). 8.73(t, 2H), 8.28(d, 2H)., 8.02(d 1H), 7.90~7.72(m, _—
9H), 7.63(d, 2H). 7.48~7 48(m, 8H). 7.289(d, 1H)

8.83(d, 1H), 8.73(t, 2H), 8.28(d, 2H), 8.02(d 1H), 7.81~7.71(m,
19 3H), 7.48(t, 2H), 7.38(s. 4H], 7.29(d, 1H), 2.24(s, 12H), 2.08(s, 6H) o0

8.85(d, ZH), 8.60(s, 1H], 8.55(d, 1H), 8.50(d, 2H), 810~8.00(m,

150 509
ZH), 7.60~7.400m, 13H), 7.10(d, 1H), 7.05(m, 1H)

151 | 3.83(d, 2HL 8.61(d. 1H) 3.55~7.90(m. 5H). 7.71~7.200m. 24H) 700

152 | 8.86(d, 2H]. 8.40(d. 2H), 8.22~7.91(m, BH). 7.60-7.41(m, 14H) 559

olatol A, AAelE Fat A AEET. e, el AX

& 04 2 od Jiljl' Clﬂ—“f zl; = |
o= dysty] 91§ AoREA, & Dol yert &) A ]Gﬂc’ﬂ oJste] FAE = AL ofyrh. 8719 AAl4
© B age 3 WelA FdAtel o Ads] =4, WAd & AU,

H o 1

37] 8tehA aZ FAEE SFE a5 3 H4 S2ER ANESAL, 7] 384 bR ZAEE SEE bE 3
G WA =RER AFESFa, 2-TNATA(4,4',4"-tris(N-naphthalen-2-yl)-N-phenylamino)-triphenylamine) S %
FF 42 A3, o-NPD(N,N'-di(naphthalene-1-yl)-N,N'-diphenylbenzidine) S A¥F+% EH=E A&
shal, Alg3E AAGFE EAZE AREstaL, LiFE AAFY EHRE AEste], o3 22 728 ze {713
B Al #FaF ek 1T0/2-TNATA(80nm)/ a -NPD(30nm)/ 3} ¢-Ea+3}§H&b(30nm) /Alq3(30nm) /LiF (0. 5nm)/
A1(60nm)

J(Corning)AHe] 15Q/cm (1000A4) IT0 €2 7]¥-< 50mm x 50mn x 0.7mn 72 Zeka] o}AE, o
T2y Fme 9 #5E oA 7 158 Fok 283 AA T, 308 Hok WV oF AAste] Ao,
|71 ol TNATAE A3 SR Somm e AIFRITE A

A5ke] 3om e AT4EES WAL z
m 8aba) p 4/\]Q §]r % b(S% E‘g)i 7(]% =

|
0.5nm(AAF=PF) 2 Al 60nm(ANAE)E %i}x—izi HAEsaste], 7] [A3ET) 1o FA
A=l

g FrIEEaAE ARy, olE WaAlE lojetar .
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<3134 b>

(C
SUSSORS
U

AN 1~22.

A7) Hlad 1
22 77 olg
at+3} &b (30nm

g’—/;\—;q'% Xﬂ az 3

s

Al 7] @Al MAE SRFEES AAeE 59
Sk W o 2 [TO/2-TNATA(80nm)/ a -NPD(30nm)/ 3}5&
1

1

it

FEE Z F/LiF(0.50m)/A1(60nm) 8] T2E Z2tE §7)
kel

7k 10 HaAE 1 2 AE 1-229] &4 54 H7}

HWAZ 1 2 WMEZ 1-22¢] th3dlo], Keithley SMU 235, PRE50E o]&3sle] W43 v W3dgs, WPdu3a
Hrysle], 1 A= 8] [ASELGED) 1 deEidTr. A7) MZELS 514~524nm 9ol A =4 @ 153
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[0123]

[0124]
[0125]

[0126]

[A3ET(HE) ]
3 ﬁ;;;;? A= -t w23
X [ed/m®) [cd/al [nm]
HDEE 1 c 203z 0.3 516
1 14 2687 Z26.9 520
2 9 s 7.4 518
3 49 2410 24.1 5139
4 59 2172 pA 518
B 67 2153 21.5 haz
& TE 2226 22.3 523
7 i 2301 23.0 517
8 83 2344 23.4 521
g a7 2716 2.8 514
10 96 &3ge 23.2 516
11 100 2212 z2z.1 b2z
1z 106 2995 30.0 518
13 114 2657 26,6 514
14 118 2084 20.8 h18
15 128 2408 24.1 519
16 131 2833 28.3 515
17 135 3238 32.4 514
18 139 2194 21.9 516
19 140 2630 Z26.3 524
20 148 2950 29.5 520
gk 150 3057 30.6 521
2 151 2546 285 516
7] [ABEZ () 1ol Bex)= npe} o] A& 1 WA 22 wlwE 13} v]aste]
ATH.
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