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O|EFAFEYUE)LF I F, EY A6-stol EEA A E e U E) 2, Bl 2(10-
sto] =5 A £ [h]FA = U Byl #, 8l 2(10-8to] =5 A £ [h]FA =2 U E)

ofAd, vl 22-WE-8-Fwme| UE)FZ 2 2, B 2Q2-W E-8-F =2 L E ) (o-71 8

20 E)2F, B 20 E8- A gV E)(-UZEG E) S F 0] &, v 2 2-v E-8-
Az UE)Q-UZEGE)ZH Fol Ao}, o] g-d ¥~ ‘E%%

[382]

[383] B owhg o whE 7] ®F A= A 23 (bottom emission) A~ AF, AW w3
(top emission) AR}, = H WG 4A21d = 9lom 53] Aoz 2w
F Ao a7E = i g A1 5 vk

[384]

[385] Lk E o) & 35S fr] W A Qe {Y] Y A e
7l EdA2~H ol 323 S gt

[386]

[387] A7) gFeh] 12 BA = 3 R ol & X eelheE /] Hd b Al x=
ot AAl ol A FA A o2 A st e sh] Al o= E g S oA
7] f1gk Aol 2 kg o] W 917} o] Hof] 9 sle] g ¥ = A1 ol 1t}

[388]

[389] [Z A ]

[390] A Z o

[391] A=z 1: FA SFE 129 A=

[392] 5 D o D
oo Yoot EOW

D,0 0 oB
Br D gf D dloxane 0
] 1-2

[393] GA 1) S E 1-19] A=

[394] oA FH.9 1-bromodibenzo[b,d]furan (20.0 g, 80.9 mmol), PtO, (5.5 g, 24.3
mmol), D,0 405 mLE 2-& &, H 8.2 UE3}31 250 °C, 600 psioll A 12 A 7F ¢t
7FESAT B o] TRHEWH SRR X EES Wil dkE S o Z V] o) &A
FEITh FEAS Tt vl o R X, FESA AR E Ay A
A8 A2vtE 19 2 GASte] FHA S13HE 1-1 & A2 TH13.5 g, 64%,
MS: [M+H]'= 253).

[395]

[396] @A 2) THA 33HE 129 Alx

[397] AL 7M1 T A #9hE 141 (13.5 g, 53.6 mmol
E)Y R E (16.3 g, 64.3 mmol) & 1,4-U] =-2H(Diox) 270 mLol ¥ ok
At} o] T FEFFOLIAEH O] E (154 g, 160.7 mmol) S ¥ 5}l S 53] wHk3k &

i
R
I
e
T
I
I
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Zetpui A ol EZelE (09 g, 1.6 mmol) 2 EYAF 2 F AT (0.9
g, 3.2 mmol) & F< ‘ﬂ?iv}.:w«w‘i}%?%io;t"a”ﬂ T 7155 E A
ato] o1& A A% & A=

al

o %) 3ke] ol

+H]" = 301.2)
[398]
[399] A Zd 2: THA SFE 2-19 A=
[400] 5 ) D D
o) e
Yt & - HOD

dioxane O

2-2

[401] A1) SHHE 2-19] A=

[402] Azl 19 A 13} T g 3-8 533515, 1-bromodibenzo[b,d]furan ™ ;1]
1-chloro-7-phenyldibenzo[b,d]furang AF-8¢F A2 A| @] aFaL, Azl 19] F1HA| 3}
SHE 1-19] Az} sd s uh i o2 1A 33HE 2-18 Al &8It (13.8 g, 7
£ 68%, MS:[M+H]*= 283).

[403]

[404] @A 2) SHA 3HE 229 Alx

[405] Aol 19] @A 2)9} T e Hb-&S Y, FA FEE 11 gl ] F
A 3ok E 2-18 ARESE 1S Al 9 ekar, Al o] 18] S1HA) 3tethe 1-29] A%
o} TUE whH o g F7HA| & 228 A2} (16.1 g, & 88%, MS:[M
+H]'= 375).

[406]

[407] Az 3. A 3AE 1-39 A=
[408] D D

o cl
D D N=L Pd(PPh;),, Na,CO5 D Q O D
D D + Cl"‘(‘N ,N

70788 b Tol/H,0 @,(N

O{N

1-2 1-3
[409] A 7oA A 3 EHE 12 (5 g, 16.7 mmol) %} 2,4-dichloro-6-phenyl
-1,3,5-triazine (3.7 g, 16.7 mmol) & &<l 100 mLol] ¥ 31 uHE 2 375151t} o]

T AFIIEYIOIE (5.3 g,50 mmol)E ESmLoﬂ o] F15tal F-3] uHksk
FHEHI| 2EYHd-E 29 =2 d (0.6 g, 0.5 mmol) S T 5H3 o 3 A gE

g F 40 R A F 47150 BES VY F AV ERAUG o] 2
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[410]
[411]
[412]

[413]

[414]
[415]
[416]

[417]

[418]
[419]
[420]

. D D
D D oy D D
[0} N
DHD CI’(‘N N Pd(PPh3),, Na,CO5
D48 D’ () g () & N
%6 Tol/H,0 N‘(CI
1-2 1-4

A Z o] 37} Z 3 Wh-S-& 485} ¥, 2,4-dichloro-6-phenyl-1,3,5-triazine T 2 o]
2-([1,1'-biphenyl]-3-y1)-4,6-dichloro-1,3,5-triazine & A}-&3F A= ] O S |
39] F0A SR 1:39] Aok BAI WY OB S0 3B 145 A2
t} (5.3 g, 8 73%, MS:[M+H]'= 440).

A x4 5: FHA SFE 1-59 Az

N—(CI B o P
DD i N Pd(PPhy),, Na,CO; D"_’D
> D D
0B, b O Tol/H,0 NTN
74 ® Nl
1-2 1-5

Azl 33} F Y g 755 483} +], 2,4-dichloro-6-phenyl-1,3,5-triazine T4l 2-
([1,1'-biphenyl]-4-yl)-4,6-dichloro-1,3,5-triazines AF-83+ 31 & A| 2] 8} a1, Az 3
o FRHA eHE 139 Al xot FAdEdHIH o R FHA 3ot E 158 A5
t} (5.8 g, T 80%, MS:[M+H]"= 440).

A x4 6: THA SFE 1-69 Ax
D D D

D
DD "( Pd(PPhs),, Na,CO4 DD
. CI >

0B, P * Tol/H,0 NP
7K OQ i N“e)

1-2 1-6
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[421]

[422]
[423]
[424]

[425]

[426]
[427]
[428]

[429]

[430]
[431]

Az ol 33} T U3 W3-8 =815} ], 2,4-dichloro-6-phenyl-1,3,5-triazine T4l
2,4-dichloro-6-(naphthalen-2-yl)-1,3,5-triazine-S- A}-8-¢F Z1-& A ¢| 3} a1, Al 224 39]
A S FE 139 Az} FL H o R FIHA FE 1-62 A xS
(5.0 g, 5 73%, MS:[M+H]|'= 414).

Az 7 %—ﬁﬂl 33E 179 A=
D D

D
D + cHN— Pd(PPhs),, Na,CO;5 DD

1-2 1-7
Az o 33} Z1 3 Hh-3-S 5235}, 2,4-dichloro-6-phenyl-1,3,5-triazine THAl
2,4-dichloro-6-(naphthalen-1-yl)-1,3,5-triazine & A}F-8-3F 15 A| £ 5}aL Al 2= 39
Z7vA4] 3R 1-39] A2 TUs Wb o 7 =71A) 3R .78 A 25 )

(4.4 g, T8 64%, MS:[M+H]'= 414).

A 1: 3= 19 A=

D 5 D ¢
(@)
D D $
N- Pd(t'BU3P)2, K2C03
D o}

Ny @ g
@’*‘ = THF/H,0

N™¢ oN

o)
1-3 7,7&

A B 7oA F3HA) 3FEE 1-3(5 g, 13.8 mmol) @} 2-(naphthalen-2-y1)-6-
(4,4,5,5-tetramethyl-1,3,2-dioxazolidin-2-yl)benzo[d]oxazole (5.2 g, 13.8 mmol)E H]
Edtslo] R 52 100 mLell ¥l wwk 2 3k o}oﬂﬂ} o] ¥ LEFIIE Yol E
(5.7 g, 41.3 mmo)E & 6 mLoll o] Fstar 83| ndket T u|~EY HA

HE A~ 2 ekE (0.1 g, 0.1 mmol)S FJ Tk 3 A ahg T 202
2ol & AAE 1A E o] T3 }OﬂE} A& vEZ2 WA 355 m
o] 3L, & & 23] A H Fol /7715

573.2).

FAd o 2: 3= 29 A=
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[432]

[433]

[434]
[435]
[436]

[437]

[438]
[439]
[440]

[441]

D D O \ -)o§< Pd(t-BusP),, K,CO;
D N D + N >
- @o THF/H,0

1-3
ShAd o] 13} 5L & W28 4=31 3} 5, 2-(naphthalen-2-y1)-6-(4,4,5,5-tetramet
hyl-1,3,2-dioxazolidin-2-yl)benzo[d]oxazole TH 21l 2-(4-(4,4,5,5-tetramethyl-1,3,2-
dioxazolidin-2-yl)naphthalen-1-yl)benzo[d]oxazole & A}-83F A& A| ¢ }a1, 34
of 19] 3}3& 19 Az sd e WHO R 3= 25 A8t (6.7 g, T8
85%, MS:[M+H]"'= 573).

Ao 3: S E 39 A=
D

X S

D

D'—, b N-O D

D Pd(t-BusP),, K,CO3 () N, ¢ 5
+ P

N = 1
A, é;o THF/H,0 NN 0
) T

1-4
Fd e 13 FLd g ha5 A5y, T A 3% 1-37 2-(naphthalen-2-
y1)-6-(4,4,5 5—tetramethy1—1 3,2-dioxazolidin-2-yl)benzo[d]oxazole T2l ol =3tk
A 313= 1-4 € 2-(6-(4.,4,5,5-tetramethyl-1,3,2-dioxazolidin-2-yl)naphthalen-2-yl
)benzo[d]oxazole & A8+ A& A| &) 5tar, A of 19] 83HE 19 A2} 5L
MR o 2 51318 38 A x5 vt (5.3 g, ?% 71%, MS:[M+H]"= 649).

Ao 4: 3H=E 49 A=

D N 3D L9
Dﬂo o @[ )_' Pd(t-BusP),, K,CO5 ©\(N~
D D + N
O I NN THF/H,0 NN P
1-5 4 ¢

e 13 L3 w-3& A5y, S1HA 8= 1-3% 2-(naphthalen-2-
y1)-6-(4,4,5,5-tetramethyl-1,3,2-dioxazolidin-2-yl)benzo[d]oxazole TH ! o] F A

)
lw]
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[442]
[443]
[444]

[445]

[446]
[447]
[448]

[449]

[450]
[451]
[452]

319t = 1-59} 2-(naphthalen-1-y1)-6-(4,4,5,5-tetramethyl-1,3,2-dioxazolidin-2-yl
Ybenzo[d]oxazole 2 AF-&3F A2 A 2| slar, sHAd o 19] 3}3HE 19 Al x9 5dst
W o2 38R 45 A 23T (5.1 g, ZF% 69%, MS:[M+H] "= 649).

Ao 5: S E 59 A=

¥
o

N ©_<
Q/( N Q:)b THF/H,0

2-3
Aol 13 FL e vb-g-& ey, S 1A 8H3HE 1-37 2-(naphthalen-2-y1)-6-
(4,4,5,5-tetramethyl-1,3,2-dioxazolidin-2-yl)benzo[d]oxazole T A1 ol =3+A] &}3+&
2-3 #} 2-phenyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxazolidin-2-yl)benzo[d]oxazole & /\}
&3 Zg Al elstar, el 19] Bhghe 19] Al FAT o R BghE
AR (5.3 g, ZF‘% 77%, MS:[M+H]| "= 597).

Yy

Ao 6: SIFE 69 Ax

O

o Ng
ng Pd(t—BU;;P)z, K2C03
D N= D + :o >
%

THF/H,0

2-3
Fd el 13 FL g vbE-& sty F1HA 33 1-37 2-(naphthalen-2-
y1)-6-(4,4,5 5—tetramethy1—1 3,2-dioxazolidin-2-yl)benzo[d]oxazole T2l ol Z=3HA]
3}3+= 2-3% 6-phenyl-2-(4-(4,4,5,5-tetramethyl-1,3,2-dioxazolidin-2-yl)phenyl)
benzo[d]oxazole S AF&3F AL A 9] 5tar, THAd o] 19] &3 19 Az FU3t
Wi o = B3R 68 Al (6.3 g, ?:% 82%, MS:[M+H]*= 673).

A 7: 3= 79 A=

» NY© Pd(tBusP) KiCO; () o N P

S 2 g =y
N4, 75‘0 THF/H,0 _@A

1-6
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[453]

[454]
[455]
[456]

[457]

[458]
[459]
[460]

[461]

[462]
[463]

Ao 17 FL g 4=831¥, 534 33-% 1-33 2-(naphthalen-2-y1)-6-
(4,4,5,5-tetramethyl-1,3 2—d10xazohd1n—2—yl)benzo[d]oxazole thAlol] F=7HA 83t &
1-67} 2-phenyl-6-(4,4,5,5-tetramethyl-1,3,2-dioxazolidin-2-yl)benzo[d]oxazole & A}
|3 A& Al Qlstar, Aol 19] 3= 19 Azt FAdd HHO R IFE TS
A28k AT (6.2 g, =8 89%, MS:[M+H]'= 573).

3o 8: S E 89 A=

D
D A0, P
D D OXA J ¢ Hb
D QO D N-O Pd(t-BusP),, K;CO5 N P N D
D'Nj > o - GO
N=

= N
N _,{‘ICI @0 THF/H,0
1-6 8
Ao 17} FL g ut 4=831¥, 534 33-% 1-33 2-(naphthalen-2-y1)-6-
(4,4,5,5-tetramethyl-1,3 2—d10xazohd1n—2—yl)benzo[d]oxazole thAlol] F=7HA 83t &
1-67} 2-(4-(4,4,5,5-tetramethyl-1,3,2-dioxazolidin-2-yl)phenyl)benzo[d]oxazole-& }
&3 AS A skar, Aol 19 Bhghe 19 Alxet U3 WP o2 Bk E
AR (5.1 g, ZF‘% 74%, MS:[M+H]| "= 573).

Ao 9: SIE 99 A=

8 02?2 %)N% 0 DD
DD ) Q,N Pd(t-BusP);, K,CO; NKJ\ﬂNfN D
N < 0 THF/H,0

Fd el 13 FL g vbE-& sty F1HA 33 1-37 2-(naphthalen-2-
y1)-6-(4,4,5 5—tetramethy1—1 3,2-dioxazolidin-2-yl)benzo[d]oxazole T2l ol Z=3HA]
3}9t= 1-7% 2-(naphthalen-2-y1)-5-(4,4,5,5-tetramethyl-1,3,2-dioxazolidin-2-yl
)benzo[d]oxazoleE AF&-3F Zl& Al & atar, FAd o 19] 3HehE 19] Alx9 5L g
W o = B3R 95 Al &2kl (6.1 g, ZF% 80%, MS:[M+H]'= 623).

A d 10: 3FE 109 A=
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[464]

[465]

[466]
[467]
[468]

[469]
[470]

[471]

D
0 N
ONO  Pd(tBusP), KiCO;
r‘N ) s THFIH,0
O Cl

2-4
Ao 17} FL g ut 4=831¥, 534 33-% 1-33 2-(naphthalen-2-y1)-6-
(44,5 ,S—tetramethyl—1,3,2—d10xaz011d1n—2—yl)benzo[d]oxazole Ao F= kA 3} sk E
2-49} 2-(3-(4,4,5,5-tetramethyl-1,3 2—dioxazolidin—2—yl)phenyl)benzo[d]oxazole% A}
3 Ag Al efstar, Aol 19 Bhghe 19] Al FA T WH o R BghE 10
2 A 25T (4.4 g, 78 66%, MS:[M+H]"= 647).

A Al 1

ITO(indium tin oxide)”7} 1,000 &2~ E F(A, angstrom)®| 7| &2 9} & ¥ §
g 73S A E 5 SRl Wil 2532 Al F gl o), A 2 9
M AH(Fischer Co.) Al & & A&-3t o, T /2 = E 2| ZoJ AH(Millipore Co.) A
Z o] AE(Filter) 2 2212 A2 /TS A}ﬂ SFATH ITOE 30 ¥ B¢t A % 3k

% F4w 28 wase] 289 AR 10 % B9 AAF Y. 75 A= ol
B ¥, o am 2R oA E, WHe o] SAR 205 A0S 6 12N
7 F Eehzvl A7 R FEA A £, s Selan ol Gate] 47] 7]
G5 E B AR F AT FHI 2 A BE FEA A

ol & F=HlE ITO 714 A= ¢l 4
A9l FAR 4 AF Faee] AEFAE
FEE p-L= skglth 4] 5
57 800 A2 %
A 150 A E 317] 3
oA, A7 AAA A =,

_404_1

S 98:29] FHH|E X3 Z2sho] 400 A T A dFSS A

71 335 ol o T/ 30 AR 57§32 HB-1S X F T35t AFAA S
S AT} o]0 A, 7] AEAAZ Y &7 ET-1 813+ 3 817] LiQ 83t
=i (o] J

58219 S0 E AF S&610] 300 A FARE AR F 2 528 A
st A7 A2 74 2 5T A oA4 o =2
(LiF)} 1,000A 57 2 430 5& F23te] &4 g4
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[472]

[473]
[474]

[475]
[476]
[477]

[478]

Q= o

:
O

HI-1

Dp-7 1
S
sPe ©” k@
HB-1 ET-1 HQ

719 oM F71 =] S 5= 04 Alsec A 0.7 AlsecE 41831
ol HEERETFo)=3= 03 Afsec, FFUFL 2 Alsecd] T2 £ 2§48

7

= 1

o Z2A] ZFEE 2x107 torr WA 5x10° torrE §-4] 8o, 7] g 21 E
Pz

A A 2 A 10

A 18] §7] WY 2ol A WS Gy A ZaERA B8R 1l 3
71 100 71 SR 2 A 108 2H2 AL @ A& A 9l sk, 4] A Al
19 BAR PO R 7] W 2AF A2 o,
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[479] D :
CO o P p P Q‘N DD 0
; QoL D

D

&

oD e« "YW L

[480]
[481] B 1 WA 4
[482] AALof 19] {71 W3g Ao A W335 FAPA] T 2ERA S3HE 1 tjglef, 3t

7] 3 19 71 A SRE S 27 ARESE A8 A 9 staliE, ] A 13 Y
Sk HFH O 2 /7] W RS A 23T 3] 3 194 AFE-gECL WA C49]
=] & O
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C1 c2

[484] C
Kojy

[485]

[4s6] (ARl

[487] A7) AAle] @ | smelel 4 Az a G7] W 2ol thatol, 10 mAkm2e] A
(@]

3
FEENA FF A e g 8-S S48 0™, 50 mA/em’] A L
A 271 5 i e] 95%7) ¥z AIKHLTIS) = SAsHAt S A7 E k] 10
L ERH T
[488]
[489]  [3%1]
e AHV) A E(Cd/A) 49 (h)
TEE (@10mA/cm?®) | (@10mA/cm) (LTos at 5
OmA/cm?)
]l 1 setE 1 4.25 25.01 177
A 2 shetE 2 4.28 23.05 180
A 3 shethE 3 4.30 24.37 179
A< 4 shetE 4 4.41 23.98 186
A 5 setE 5 4.31 24.33 172
A 6 set= 6 4.39 24.25 181
]l 7 33t 7 4.24 24.20 176
A 8 s}3t& 8 4.22 23.98 175
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