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Sl WEE sgels  zie FRA, L1-va(-tp-EYohulmd ) AR
NN N-Ee (p- B0k, 4, 47, 4'-E 2IN-3-v Do) N-sl obul e Eel s Doyl g Eejobdoln &
A, N-dbE kg W EeluldslenEs g shenkE fRAl, FEd T9RAohd, Tesglcl
ge mgmAohd FEA, AEHAE opl fEAl, ARz FEA, PBE Aers 2e ehy

o
t

B feAl, 9 2HdE 5 & 5 Ao
AR 424 BAZA diphenylphosphine oxide-4-(triphenylsilyl)phenyl (TSPO1), Algs, 2,5-Tlo}d A& Hx

A (PyPySPyPy), HEZF 2 g dlo]El= 3}3HE(PF-6P), Octasubstituted cyclooctatetraene 3&E(C0Ts)S & <

oS

B oage S/ AANgRAd Q. A4 FAF, A4 £E5F, 4T £E4F L 4T F93S PN 8
B s} o4 FFE FRee w9 3o FYHAL, T: 4E A3, Yold TR FTEL Tl
= uge 2oz T4Y 4 AT

LFARRA G5 EH FF AR, FSUA, delA i, {7 AdHeH 3 dF £48 %S 5
o FAMeRE, AwlEd HEE, TAOSAOA HFE, EA EANSAOE S,
bis((3,5-difluoro—4-cyanophenyl)pyridine) iridium  picolinate(FCNIrpic), tris(8-hydroxyquinoline)
aluminum(Alqy), SFEZHAL, IGEM, ), 24, HEA, m=d, FEA 8 Iyage=s e Sotwnt
Y sgt=, AR 22 SYasdd seke, 14-v2 C-mE g )AL, 1 4-H 2 d-rE e =) A,
1,4~ H]/‘(4 wHE-5-9d-2-SAE ) wlAl, 1,4-09] (5~ d-2-SAEE)HAl, 2, 5-8] 2= (5-t-F-E-2-HI =2 KALE

Aol e, 1,4-vod-1,3-FEldel, 1,6-t3d-1,3,5-A E 4, 1,1,4,4-e| Egod-1,3-FElr] =z} 2
o-ﬂzalwalolu% Ageoly, £ %Ez‘ﬂ e, Fobe Aa oohwrEAnd Az o AoherE
Witoledlg Ak, Belue Ak, SAwMAEDA Ak, T4 Ak, AERsEY Ak, DA Ak, S

AR Bhebe, el fEAl, AvE ﬂ@g. SAtHolE ggtE e ¢ Y.

Boune] §7] B A48 TASE 4 2& 0% 3%, 29 39 Eb AaEd 2o 3AH PEe Sold
Bute FYATIAL, 4 FolA AgHE ARE ol gatel AT F Atk o5 el WRAd Ya:
=8e AR glon, Amel 54 we g AuF 5 o), BE 2m WA 5,000mme] HANH A4
4 % g

wonge] W S AANYAAE HERe AT S oJstel @48 F goms, wu g4 F4o| 7
#AshaL, DE(pin hole)o] 719 gl AT Welow golsl & 4 A FHel Ak,



[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]
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[AA]<l]
Azd 1: F7HA (1) 3.5-tjB 2 Fulol#d o] 34

|
Pd(PPh;),  K,CO

B(OH), § 23
+ ©/ Toluene  Methanol
Br Br
Br O Br

27 8¢ 250ml = vl 39 ZgpA o] 1,3-t)HER-5-olo] o EulAl 6g, HHEEA 2.2g, HET
Egddyxad Jlahar(o) 1.5g, ©AHZF 4.6g, EF< 60ml$t WS 20mlE YWail, 65CE 4Am RTIAC]

o 3@ N g
o T br
rw £

WSAg U B odmmedust B FEsn, FRE 848 RAyt. CEEedu o
A AR A SN sdstel 8.5-0 8w esolsd 6,058 DL (54 719)

1H NMR(CDC13, 600MHz) & 7.64 (s, 2H), 7.62 (s, 1H), 7.52-7.50 (d, 2H), 7.46-7.43 (dd, 2H), 7.40-7.38
(dd, 1H)

Az 20 FA(2) 3-(2,6-HBZ R H)-9-5d-OH-Fu}E ] FA

© Pd(PPh;), K5C04
B Br ” N
r | Toluene Methanol
B(O

A2 B97] 3te] 250ml B uleh 33 ZepsaFo| 1,3-THRE-2-olo]Q EHlAl 6g, N-¥|dIpulE-3-H 2AF
2.2g, HEZH7|2~ EFudxsyd Fe35(0) 1.5g, BAPEHE 4.6g, 52 60m 9} HEL 20mlE 93, 65CE
4A1ZE wRkseit), Hksds W7t & gFRRduy B2 FEslu, $EFE 98 sF539Y. gEFE2g
7 p-@ib EEviz APaEviEagy AAR 98 FHSe] 3-(2,6-TBEREHY)-9-H d-1-F}uE

3.6g% AU}, (F& 56%)

1H NMR(CDC13, 600MHz) & 8.13-8.12 (d, 1H), 7.98 (s, 1H), 7.68-7.66 (d, 2H), 7.63-7.60 (m, 4H), 7.49-
7.47 (m, 2H), 7.42-7.40 (m, 2H), 7.33-7.23 (m, 2H), 7.10-7.071 (dd, 1H)
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[0148]
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[0150]

[0151]

[0152]

[0153]

[0154]
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Azl 3: FHA(3) 3.6-H|~(olddopnl)-1-H e mui4dle] 34

H Pd,(dba); PPh,

Br Br N .
\©/ - ©/ \© NaOt-Bu Toluene

Br

g, t-FSA YEF 9
i %T‘Oﬂ 200 ml& Fombe
g2z zvey 22
3ol 3,5-0] 2= (the]

5
, EY~ 3}01*411%1 ‘?ﬂol'*ﬂi)‘:]'o]‘ﬂ'a}ﬁ(()) 0.5 g, Ealiﬂé;i_@a 0
=l Fo] EE 80 72 FAAAFH wdteld). ukg7]
Zota, w59t UIEEHay p-dito s AdgRutEay A
WA 5 g (58 35 9)S AA

O

A o

1H NMR(CDC13, 600MHz) & 7.24-7.21 (t, 8H), 7.08-7.06 (d, 8H), 7.02-7.00 (t, 4H), 6.75-6.74 (d, 2H),
6.71-6.70 (d, 1H)

Az TA4) 3, 5-H] (el s o) -1-uF o]l E W ZylAle] 94y

e ,
@ Q @ jﬂ bt oji Pd(dpplIClh  KoAc

DMSO

SRGRY

A &97] ko] FEvke 370 Zebkade] 3,5-H]Aa(tholFldoli)-1-E 2 BalAl 10g, HAduEH o] ETEE
11.7g, SFHEA ZF 9.1g, [1,1'-¥]2(tTolddz 2T wd 2 A)thol S 2 2385 (11) 0.76 g L& 3 DMSO 100
mlE 93 80 78 10417 Wkttt Wk S Wzt & oI evey B2 &1, FEE 98 5EFI
222y p-dk 82 A aZvEaT AAE §4E sFste] 3,5-H|2(TholHdoll)-1-H =2
2ylAl 5 g (578 35 9= ATt

1H NMR(CDC13, 600MHz & 7.20-7.19 (d, 2H), 7.19-7.16 (t, 8H), 7.02-7.01 (d, 8H), 6.94-6.91 (m, 5H),
1.26 (s, 12H)

Aze 5: _FIIA(S) N-(H]Hd-4-y1)-N-(4-(4.4,5.5-H| Ec}u|El-1,3 2-t] SAHE -2-) # ) v] ] I | -4-o}F]

SHAY
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[0157]

[0158]
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[0160]
[0161]

[0162]

[0163]
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O ‘ Pd(dppf)Cl, ®oac
N Lot PP
j[ bi

DMSO

) [ )
Ne

A Zo 49] 3,5-H] A (T}o| B 1%0}‘3)—1—5;13%@
1l 10gS ¥ AL AYst

2-)H ) A 1-4-0}71 5 g

1H NMR(CDC13, 600MHz) & 7.72-7.71 (d, 2H), 7.59-7.58 (d, 4H), 7.51-7.50 (d, 4H), 7.44-7.41 (t, 4H),
7.33-7.30 (t, 2H)), 7.21-7.20 (d, 4H), 714-7.13 (d, 2H)

Al 3,5-H] 2 (N-(H]F d-4-L)-N-(4-B. 2 29 d ) v o d-4-0}
-(H) A d-4-y1)-N-(4-(4,4,5,5-H Eg}wW€-1,3,2-T] S A} =2
o}

H
Flf
B i

Az 6: FZHA(6) N-(R]#Hd-4-y1)-N-(4-(4.,4,5,5-HE et &-1,3,2-T| SA-E &-2-) H D) H] s | -4-o} %]
o] dLA]

O ‘ Pd{dppfiCl. KOAc
ol A
Br

DMSO

(L]

Sy

Azl 49] 3,5-H] 2 (chol s dobyl)-1-HE Al Al N-(u 5 P-4-))-N-(3- B2 W ) ] d-d-o}) 109
ge A& EELEES U9 Wy om
N-(H 9 -4-8)N~(3-(4,4,5, 5-Fl E b ©-1,3, 2-T] S A 2 gh-2-D) s ) ul s Ao}l 5g (8 35 )2 29
o,

1H NMR(CDC13, 600MHz) & 7.65 (s, 1H), 7.59-7.57 (d, 4H), 7.55-7.54 (d, 1H), 7.49-7.47 (d, 4H), 7.43-
7.40 (t, 4H)), 7.33-7.26 (m, 4H), 7.16-7.14 (d, 4H)

(@]

Aze 70 _FA(T) N-(]Hd-4-y])-N-(4-(4.4,5.5-H| Ec}u|El-1,3 2-t] SAHE -2-) # ) v] ] I | -4-o}H]

o] dLA)
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[0165]

[0166]

[0167]

[0168]

[0169]

[0170]

[0171]
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O N O Pd(PPh;), K,COy
Br Br &

Toluene Methanol

B i
c © Br Br
o0

xﬂioﬂ 29] N-ld7ppE-3-R e Oial Alzd 5ol Az b (5)F ¥, NNt (W] d-4-9)-
6 -HEERHAE4-ok 10gS ¥ AL Al9fstaue A YO N-(H]3d-4-9)-N-(3-(4,4,5,5-F]
Ea}uﬂa 1,3,2-t) Ak gh-2-d) sl ) Wl sl d-4-obul & AT

1H NMR(CDC13, 600MHz) & 7.72-7.71 (d, 2H), 7.59-7.53 (m, 6H), 7.51-7.50 (d, 4H), 7.44-7.41 (t, 4H),
7.33-7.30 (t, 2H)), 7.21-7.20 (d, 4H), 714-7.13 (d, 2H), 7.09-7.04 (t, 1H)

A 10 st ) §H4d

O @ O O Pd(PPh), K.CO;
O + N + Q Toluene  Methanol
NEMFeve

B(CH)» ©

SO As
@@@

Ak £917] 8o 250ml Srwhel 37 FalaId] Azd 104 Az FHA(1) 1.5, N-dd7haE-3-1
1 o 404 AzxW FHA(4) 2.6g, HEZGY 2 Egddzx~y Zat5(0) 0.2g, B2HEF 2.7g,
A 90ml 9t MELS 30mlE Yil, 65CE 4A3F wwkslgel. vk Wz & oF e 2v ey 2

; Ne 5T, dE22dey -4 RS AaRvETY HAAIE &S
stel sHE(1) 2.0g5 ATk, (& 52%)

=
=

=
=

&
N
N

OH Hu
-(N‘
e !
QL
B

1H NMR(CDC13, 600MHz) & 8.36 (s, 1H), 8.21-8.19 (d, 1H), 7.83-7.82 (d, 2H), 7.69 (s, 1H), 7.66-7.58
(m, 7H), 7.50-7.47 (m, 4H), 7.43-7.40 (m, 3H), 7.33-7.31 (m, 1H), 7.20-7.16 (m, 7H), 7.07-7.05 (d,
2H), 7.02-6.99 (m, 9H), 6.94-6.91 (m, 5H)

LC/Mass[M+H]": 805.3
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[0172]

[0173]
[0174]

[0175]

[0176]

[0177]

[0178]

[0179]

[0180]

SME3I 10-2014-0145428
22X 2: 3}eE(10) A

o Yoot ‘tt‘w

PPh;), K,CO;

O ks @ A Toleene  Methanol
O
Br Br B 5

o 0

i “z

O 0

2 897 st 250ml Toube 3¢ ZEtadd] Alzd 194 Az F3A(1) 1.5g, Axd 5914 Az
A (5) 2.6g, Alze] 694 Az FHA (6) 2.6g, HEZY| 2~ Eddxraa FepH(0) 0.2g, BAHLE
_-T‘
3}

(
. E59 9oml ¢t WES 30mlS Wi, 65CE 4417 wukeigith, Wkl S Wzt F rF e e B2
i, FEE &9s w5 1ﬂiiuﬂ%iﬂr n-Eat E3rgie AdAamvtEadgy] AAg A& 55
AAgate] sHE(10) 2.3gS AATE. (& 51%)
1H NMR(CDC13, 600MHz) & 7.72-7.71 (d, 2H), 7.65-7.63 (m, 3H), 7.59-7.57 (m, 8H), 7.55-7.54 (d, 1H),

7.52-7.50 (m, 6H), 7.49-7.47 (d, 4H), 7.45-7.41 (m, 6H), 7.40-7.38 (t, 1H), 7.33-7.26 (m, 11H), 7.21-
7.20 (d, 4H), 714-7.13 (dd, 6H)

ol
-

RIome N ol
o

LC/Mass[M+H]': 944.4

ARl 3: sHeHE(20) 3

PdPPh), K,CO,

Toluene Methanol

A2 E971 8] 250ml ToEbe 37 EEkaAel Alxd 14 AlxE S3EA(2) 1.5g, N-Fd7pHE-3-1
0.9g, Alze] 4014 Azg FHA (4) 1.7g, HEZV|2 EgdAldE2a ZeHE(0) 0.2g, BAZLH 1.7g
ol 60ml et HEE 20mlE Y3, 65CE 4A17F wukslglth, whealS W7k I tjEredey) BR 2‘;%3}

d gde o%fﬂﬂ} Hliiuﬂﬂﬂr -k e vE AamvtEady] A §s FHekal A
ato] eHE(20) 2.0g& AUTh (% 65%)

1H NMR(CDC13, 600MHz) & 8.00-7.98 (t, 2H), 7.96-7.95 (d, 1H), 7.69 (s, 1H), 7.50-7.31 (m, 18H), 7.20-

ﬂlkﬂ\ r
o N U

mw -

_37_



[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

[0187]

[0188]

[0189]

[0190]
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7.18 (t, 1H), 7.06-7.02 (m, 2H), 6.97-6.94 (m, 9H), 6.83-6.81 (m, 5H), 6.79-6.75 (d, 8H), 6.49 (s,
1H), 6.44 (s, 2H)

LC/Mass[M+H] "2 970.4

AAd 4: 3}3HE(40) $HA

Br O Br
O @ Pd(PPh;), K,COy
Il Methanol

i N Toluene
PR OO
O O O B{OH}2
»

e OOOO

v O
w O

7] 3ol 250ml Tube 37 ST AFd *Z
g7~ Egddyx~y ZEE(0) 0.2g, BAHEE 1.8 %E‘:J 60ml &} WEHE 20mlE ‘;;‘-J, 65C=
silth. Whg s Yzt & gERadey 2 FE3a, FEE 98 F53Y. vgEE2vg
o
=

on-d EFEUlE AYAZEady] AN SAS FHa AAYs] HELU0) 2.06% AU, (F

%

1H NMR(CDC13, 600MHz) & 8.08-8.05 (m, 4H), 7.74-7.71 (m, 4H), 7.59-7.53 (m, 6H), 7.51-7.50 (d, 4H),
7.44-7.41 (m, 8H), 7.33-7.28 (m, 10H)), 7.24-7.20 (m, 10H), 714-7.13 (d, 2H), 7.09-7.04 (t, 1H)

LC/Mass[M+H] "2 955.4

o3, AAE Balo] ¥ odel WE fAAVFLAE HTE % olF TP AUIAALFAEAY A%
WS US AR Rat ey ot dAE A% A0EA ol olste] B wwel wWelst @yuE

adpAe) 1 ShEHE 1% 2% AF £EFOoR Tt folAAMad AF

ITO (Indium tin oxide)”7} 100nm F7AZ ¥t mgE fa 7|9S oAz ad 438 &
I AZA7 & FE AAG7R ol AlA Ath EEEvEE ol &5t AV V1w 5% Al
712 718S olF3lSiT).

ol¢} zro] FH|®E IT0 ¥4 HFS FFow Agsto]l IT0 7]+ Aol DNIPD [N,N'-diphenyl-N,N'-bis-[4-
(phenyl-m—-tolylamino)-phenyl ]-biphenyl-4,4'-diamine] & A& 25t 50mmF7A9 AF FUEFS FAsS
o}, olojA 12 AF 4TS24 TBDB [N,N,N' ,N'-tetra(4-biphenyl)-diaminobiphenylenel& 30nm F7 &

F A8 55224 FFE 1S 10mm FAZ FASAT. A7) 23
T 4Ol GHlS E2ER AMSSha ERER (D1 & 6 H992 =] 3omm FAR 5 s

1 ol X
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[0191]

[0192]

[0193]

[0194]

[0195]

[0196]

[0197]

[0198]

[0199]

[0200]

[0201]
[0202]
[0203]
[0204]

[0205]

[0206]

[0207]
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o
2
!
Ol}lv

224 GH1E 10nm FAR AP 47 A el A
Astdet. A7 ARFEES Al Liq [lithium quinolate] 2nm€F Al 100nm
< AT =ZH FIIAARFLAE A x5

adpAel 2: SR 102 24 A¥ SEFo TPshe RARANRAG A%

e 1 didled 3eE 108 AE FFToR AR AS Alfdstas 2 13 L4 Yo {714
A

aApAel 3: SHEHE 202 20 A¥ SEFoR TPshe RARANRAG A%
SEE 1 Al HEE 208 4T FEFOR AW AS AsIat 24444 15} AR PR f714
Ay 25 Xiho}‘ﬁﬁ‘r

AN e 40 SIRHE 408 22 AE pEsow ¥Iehe | dANEAA Alx

sotE 1o tidlel 3hehe 408 AE FEToR AR e Alfstais 2 13 B3 e {71

A AAE Az,

stotE 3= 1 ialel TBIBE e wFTo= AT HE Agstas 2 13 43 o= #7]
AAEFAE Az

A7) AR el A AF&E DNIPD, TBDB, GH1, GD1 2 Alq39] T-%21S ofgiel 2t}

I
\_é;;_{},ﬁ{) o
™. ¢ Y \\\_ﬁ £y
F; = - - \_<’ ==

i A b
.,;—f ;,—\ {:—> VY
Neod W o Ny

2 e 1A 4 2 2Au] e 19] 1000 cd/m’ FEA 2AEAS BAse] a7 ® 16 Gehi o).

AEEE

Az F71FaAd d&l, A4S 0V 58 10 V 74 AsA7IHEA AF-Hd 47 (Keithley 26354 Source
Meter)S o]&3ato] whelaate] AFgte A8, SAE AFgs 9oz o] ZaE Afdr.

= O

a5

3

bt

AzE frlEFaAte] dsf, AhS 0V FE 10 VA FEA718A F=A (Minolta CS-2000)& o] 83t 1
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[0208] NA T
[0209] A FEE A (Minolta CS-2000)5 o] &3] A&t Axts Ay},
¥ 1
[0210] 22t 3 535 A AF d= I ga& S
= (mA/ ) (cd/A) CIE (x.y)
SN E 1 33tE 1 2.77 36.11 0.33,0.61
A G 2 3}3HE 10 2.49 40.16 0.33,0.62
2AAA 3 S3HE 20 2.41 41.54 0.33,0.62
2AAG 4 SEHE 40 2.53 39.53 0.32,0.62
2A e 1 TBDB 3.54 30.23 0.33,0.62
[0211] 2 oo o3k SE 1, 10, 20 ¥ 40& AITFETOE FUIAAEZ LA AFES A2, B5U FEe B
A1 IBDB ] $-3 5A4& Hols Zls 0 5 Al
=9
=20

+4—— 130
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hnnRhhy =
A 137
T 136

1T 135

b Tigan 133

~— 132

——— 131

7
///,f/ 7%

110

HIIIII N

- 130
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patsnap

TRBR(F) R ATENBERRAERENILENRNETZILEYN BN BB HEHY
[F(RE)F KR1020140145428A RF(REH) A 2014-12-23
HRiES KR1020130067871 g H 2013-06-13
FRIBE(FFROACF) SKILZEHKXaH

BRiE (TR A(F) SK{tL THRAA

HAREEAR)AGE) SKILTHRAA

[FRIRBAA KANG JU SIK

IEIN
PARK JEONG HO
4y
JUN SUK WOON
Hale

SHIN YONG JUN
HgE

CHANG YU MI
20l

YANG NAM CHOUL
ey

PARK JAE KYUN
o2

LEE SONG

ol&

RBA

O 1T 02 0 > A 1T oy
o > o 0 oo 14X od M
o 2 AN HO b >

C09K11/06 C07C211/54 HO1L51/50

C07C211/54 HO1L51/50 C07D209/86 C09K11/06 C07C2103/18 HO1L51/0059 C07C2603/18 C09K2211
/1007 HO1L51/0061 HO1L51/0072 HO1L51/5004 HO1L51/5064 H01L2251/552 HO1L51/0056 HO1L51
/0053 HO1L51/0062 HO1L51/5012 HO1L51/5024

SEPEEIE Espacenet

BWE(R)

AEESRATENEHRABMNLEDNET SRS YN BN BRR RS REXRR , B2 LEVNEVRBURHES
TEARENAREENEARR, HZUESVWRAEEREREMRE | BEERXAMBN=ESEERN , MRS T HENEHEK
HARHIRE,
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