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wowge) seta 19 f7] wF BYES TP 47 A4 0 &8 AnsAz s, Ir, Pt Pd, Rh,
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[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]
[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

SIHEd 10-2012-0009761

2 82 QA% & APgzulEady2 QA5 &S 1-1 20 g(59.8 mmol)S AT},
SI3HE 1-29] Alx

4-tholwl Mol 29l R2YAk 10.5 g(46 mmol), 1,4-tho]B==ulAl 32.6g (138mmol)Z} Pd(PPhs), 0.53g (0.46

mmol), IM Na,COs 69 mL (69 mmol), EF9l 600 mL2 YL 70 ColA 2417+ Z¢t g5 mubalalch, whgo] 944

HH SHFFR AojFal o”oAHolER 5T F 715 NegSo,E A=A 5 3 S22 SviE A
1-

3 5 AgasEvtEadgy 2 AAste] 33E 1-2 6.7 g(19.8 mmol) S AATH.

o

slol e 19 A%

33E 1-2 8.0 2(20.0 mmol), 3F3E 1-1 8.3 g(24 mmol), Pd(0Ac); 0.14 g(0.6 mmol), P(t-Bu); 1.00
mL(2.0 mmol), NaOt-Bu 5.9 g(60 mmol), EF< 200 mLES ¥ 120 OCoﬂ}ﬂ 12A17F Fot &7 wukstgic). ub
0] dAHH FHFZ AT oA HoIER FES FH F7]5S MgSO,E XA %

e AA T AAgzveayzE GAsn JARse] 3= 1 4.0 ¢(6.74 mmol, 34%)S AUt}

I NMR(CDC13, 200 MHz)§ = 6.63(2H, m), 6.69~6.81(5H, m), 7.2~7.25(3H, m), 7.33~7.38(2H, m),

7.45~7.58(10H, m), 7.94~7.98(2H, m), 8.2(1H, m), 8.41~8.45(2H, m), 8.55(1H, m) ; MS/FAB found 593,
calculated 592.75

[Alze] 21318k 99 Az

€
sr@NHNHz © N Q
voi Br~ O, -ty _’Qfﬂ
? O
©

o
AT ’}
v g,

SIStE 2-19 Ax
-}

[\

[H

% 20.0 g(138.8 mmol), NaHSO; 28.8 g(277.4 mmol), ZFF 400 mL, 4-BEZRudste]=elxl 31.2
4 mo)E QI 12002 ARt 1243 ¥ FRSFE 93 A4E TAS 7Y o, doi
aAE Gat g ¥ 100CE 7HGAAY. B F gFRavuoes &3 SR NaOl 5890
FAh 249 EBElste] 3gE 2-1 9.2 g(31.0 mmol) S

o
~

3}eE 2-1 9.2 g(31.0 mmol), Cu 2.0 g(31.0 mmol), 18- &}%-6 0.4 g(1.6 mmol), K.,CO; 12.8 g(93.2 mmol),
1,2-9E 2244 100 mL& 413 180CE 12A13HE 9 S-FuikA AT, Jo2 Wzsta A9 S/ & d&
2Rvgor F&3} = 2-2

B OEFEE ATt WSOE AEAZ F o4 FRekm, Ay Relste] oy
(o2 Kez]
= A

2-39] A=

-
3-B 2 R-9-wd-9-7M}Z 41.5 g(128.7 mmol)9} IR UYols 27 mL(772 mmol), Cul 2.45 g(12.87 mmol), ©}
AL E 12.9 mL(128.7 mmol), Cs,CO; 83.9¢ (257.4 mmol), DMF 1000 mL= i1, 100 C oA 1247+ ZoF
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[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]
[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

SIHEd 10-2012-0009761

7FE adtekgivh. Rbgo]l fAEW SHFE AoFaL dEoiiHclER 25T F 7SS MegSh.E AR

3 A a2 B AAS & APauleE Y92 AASte] 33E 2-3 11.3 ¢(43.7 mmol)S A

3}eE 2-2 34.7g (93.1 mmol), 33E 2-3 72.1 g(279.3 mmol), Pd(OAc), 0.63g (2.79 mmol), P(t-Bu); 4.3

mL (9.31 mmol), Cs,COs 76g (232.8 mmol), S5l 1000 mLE YL 12417+ 120 “Coll A 7k sk &holch, wke
o] AW FTHFTE HoJFa A HCOIER &5 F F715S MgS0,2 AXAZ § 3)d SE7|2 &)
2 AAS T AYazelE g2 Ao 3§82 2-4 10.7 g(19.5 mmol)E I},

332 99 A%
3}3HE 2-4 11 g(20.0 mmol), 33+ 1-2 8.3 g(24 mmol), Pd(0OAc), 0.14 g(0.6 mmol), P(t-Bu)s 1.00 mL(2.0

mmol), NaOt-Bu 5.9 g(60 mmol), toluene 200 mL= Y1 120 "ColA 1247F ot 385 wwkaladcl, uksol
HARHH FHFZ T3 JdEolAHOER FE3 H F715S MgSO,Z AXRAIZ & 3%

AAS & ARAZntE A Z FA St AAHst] SFFE 9 6.3 g(7.8 mmol, 39%) = AAUTE.

I NMR(CDC13, 200 MHz) & = 5.93(2H, m), 6.69(2H, m), 7.29(1H, m), 7.45(2H, m), 7.5~7.58(23H, m),
7.98(1H, m), 8.12~8.2(3H, m), 8.41~8.45(2H, m), 8.54(1H, m) ; MS/FAB found 809, calculated 808.00

[Alz=ef 3183t 279 Az

BrBr + o ” NHZ _»@N

C

33t 3-19] Alx

HEdHEA 5.4g (44 mmol) ¢} 1,4-vfolH 2R upxerdl 18.9 g (66 mmol) ¥  Pd(PPhs), 2.0g (1.76 mmol)<}

>
Q Br N
® o)
: O
+* r
Q Q 27

NayC0; 14.0 g(132 mmol) S} EF<l 200 nL, ¥ 100 mLE W3 120 ColA 1243k B¢k 35 mutalgl
Hhgo] gdHY FHFE AT EotAHlER 23 F #F7]5S NgSoE XA F I SR
SvlE AT F AHazrtEadgve Falste] s 3-

sH3he 3-29] Az

35 3-1 26.4 g (93.1 mmol), 3}&E 2-3 72.1 g(279.3 mmol), Pd(0Ac), 0.63g (2.79 mmol), P(t-Bu); 4.3

19.1g(32.14 nmo)E LY},

mL (9.31 mmol), CsyCO; 76g (232.8 mmol), =<l 1000 mLE 2 12417+ 120 ‘CollA 7} wwt &tic), uks
o] #ANH FTHFE NojFa olHolAHOER F&3 F F7]F5S MgSO,E HXRAIZ & 3d Sur|2 &0
2 AAS 3 AdaEvtEadgy 2 JAse] 3¢S 3-2 12.0 g(26.1 mmol)S LU}

st 279 A=

3}eE 3-2 9.2 g(20.0 mmol), 3}3IE 1-2 8.3 g(24 mmol), Pd(0OAc), 0.14 g(0.6 mmol), P(t-Bu); 1.00
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[0106]

[0107]

[0108]
[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]
[0116]

[0117]

mL(2.0 mmol), NaOt-Bu 5.9 g(60 mmol), toluene
HkSo] AN FHTE AT oA H o ER
L= A A
" NMR(CDCI3, 200 MHz)& =

7.45~7.52(17H, m),
8.41~8.49(3H, m)

[Alzd 413}

5.93(1H, m),
7.69(1H, m),
; MS/FAB found 719,

7.78~7.79(3H,

2 319 A=

B(OH),

4-tholwl Mol 29l R2YAt 10.5 g(46 mmol),

(0.46 mmol), 1M NayCO; 69 mL (69 mmol), &F<l 500
of $ARW FHEL HolFa oAl =R FE
2 AAR ¥ 4

a2 319 AZ

AdazvtEadgv 2 JAste] =

33tE 4-1 8.3 g(20.0 mmol), 3}3HE 1-1 8.3 g(24 mmol),

mL(2.0 mmol), NaOt-Bu 5.9 g(60 mmol),
go] AANY FHEE AolFa dolAElelER
WE AAE T
"I NMR(CDCI3, 200 MHz) & =

7.45~7.58(10H, m),
calculated 668.85

13}9HE 439] A=

6.63(2H, m),

7.94~7.98(2H, m), 8.2(1H, m),

[Alz=e 5

Qo L0
ST TR

b-19] Az

N-tholHldold @ 41.7g (128.7 mmol)<}

100 mL&

@ ¥ AgazviEadgs gAsae Adgste] sgE

6.69(2H, m),

E579l 100 nLE @3 120 ‘ColA 1247
=% 7 71T NgSo,= AR

AP gEnEadgy 2 A H2Ase] 3% 31 3.5 g(5.23 mmol,

6.69~6.81(5H, m),

ZIHSd 10-2012-0009761

g_z 120 coﬂ*ﬂ 12413 &<t
223 7 7128 MgS0,E 7AXRA

27 4.4 g(6.12 mmol, 31%)S AT},

7.04(1H, m),
m), 7.98(1H, m),

7.29(1H, m),
8.07~8.12(2H, m),

7.41(1H, m),
8.2(1H, m),

calculated 718.90

o E &0 @ ;

1,4-to]B =2 o] d143.1 g (138mmol) ¥ PdA(PPhs), 0.53g

e Wil 70 CollA 2417+ Bk BF wuksklvh. whg
H 7715
110.1 g(24.3 mmol) &

= MgSo,= A=A F 3 SEv|= &)

LA,

Pd(0Ac), 0.14 (0.6 mmol), P(t-Bu); 1.00

Fob BF wassid.
< Vs

26%)= LA,

7.2~7.25(7H, m),
m), 8.55(1H, m)

7.33~7.38(2H, m),

8.41~8.45(2H, ; MS/FAB found 669,

»)
"o G0
et

olrujols= 27 mL(772 mmol), Cul 2.45 g(12.87 mmol),
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[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]
[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

SIHSd 10-2012-0009761

ool E 12.9 nL(128.7 mnol), Cs,C0; 83.9g (257.4 mmol), DMF 1000 mLE @31, 100 C oA 1247} <t
7bd awbsgleh. wkgo]l fASH SRR AT odotAHClER FEd § #7]15S MgSOE XA

T 3A =R s A T AdgzetEagdE AAse 33E 5-1 12.2 g(46.9 mmol)S I

shtE 529 Ax

3-HEH-9-Hd-9H-7h}E 30.0 g (93.1 mmol), &= 5-1 72.7 g(279.3 mmol), Pd(OAc), 0.63g (2.79
mmol), P(t-Bu)s 4.3 mL (9.31 mmol), Css,COs 76g (232.8 mmol), =F<l 1000 mL2 21 12417+ 120 ‘CollA 7+
A gk sgivk. wkgo] AW FRFE AojFal dEoHo|ER FE3 § {7]5S NgSo,E AXRA
Id T2 S AAY F ddasvtEadgys YAste] 398 5-2 14.5 ¢(28.9 mmol)S AU},
3= 439 Ax

&5 1-2 8.0 g(20.0 mmol), 3}F=E 52 12.0 g(24 mmol), Pd(OAc), 0.14 g(0.6 mmol), P(t-Bu); 1.00

o

mL(2.0 mmol), NaOt-Bu 5.9 g(60 mmol), EFd 150 nL2 Y 120 ColA 12417 SoF @57 mubalc).
5ol A FTHFTE AT dEHoAHOER FE53 F F7]5E MgSO,E AEAT F
2 A & Adg2vlEad 2 AASy ARG 3TE 43 4.3 ¢(5.66 mmol, 28%

e
e
%)
°

1H NMR(CDC13, 200 MHz) & = 6.38(4H, m), 6.63(4H, m), 6.69~6.81(6H, m), 7.2~7.25(5H, m), 7.33~7.38(2H,
m), 7.45~7.58(10H, m), 7.94~7.98(2H, m), 8.2(1H, m), 8.41~8.45(2H, m), 8.55(1H, m) ; MS/FAB found 760,
calculated 759.96

[Alzd 6]31EE 499 A=

® ’
g O
@'”“2_’ Q O ‘j:ﬁ O

335 6-19 Ax

3-H2F-9H-7lu}ZE 7.6 g(31.0 mmol), Cu 2.0 g(31.0 mmol), 18- &6 0.4 g(1.6 mmol), K,CO; 12.8
g(93.2 mmol), 1,2-tjZF==wlAl 100 mL& 1 180T Z 12A17HE9r SFuUNAIFH Y. 2oz Wzbsta 749t
Z53% & rEaavueos =33 TET A FATH, MgSO, = AZAIZ & 74t SH3ta, 49 #835kd

33E 6-1 7.9 g(19.8 mmol) S L},
38tE 629 Ax

35 6-1 37g (93.1 mmol), °oF<d# 26 mL (279.3 mmol), Pd(0Ac), 0.63g (2.79 mmol), P(t-Bu); 4.3 mL

(9.31 mmol), Cs,CO; 76g (232.8 mmol), E%9l 600 nL2 P 1247F 120 ColA 7} mub s, Hhgo)
HAHH FHTE QAT dEoAHOER FE3 T f715S NgSO,E AFAIZ 3 3|d FUVZE §ulE
6—

AAS & APdFZulE 92 QAo 382 6-2 10.3 g(25.1 mmol)S I},

ot

2 1-2 8.0 g(20.0 mmol), 3}&E 6-2 9.9 g(24 mmol), Pd(OAc), 0.14 g(0.6 mmol), P(t-Bu); 1.00

mL(2.0 mmol), NaOt-Bu 5.9 g(60 mmol), =3l 100 mL2 Y 120 ‘ColA 1247 B¢t 35 wubatgich, b
So] AN FRFE HoFau mowm OJER FE% F RHVI5E NgSOE A=A F I%

2 AAS & Adgule gz AAs L AZAs ] 31E 49 4.7 g(7.02 mmol, 35%)S AT},



[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

SIHSd 10-2012-0009761

1H NMR(CDC13, 200 MHz)§& = 6.63(2H, m), 6.69~6.81(5H, m), 7.2~7.25(3H, m), 7.33~7.41(3H, m),
7.5~7.58(91, m), 7.68(2H, m), 7.79(2H, m), 7.94~7.98(2H, m), 8.2(1H, m), 8.41~8.45(2H, m), 8.55(1H, m)
; MS/FAB found 669, calculated 668.85

[Azxd 7131E 692 A=

@
O-Oo G- Oy :

SSe

SO, N SO~ 300
B(OH), 7-3 NH O )

IetE 7-12] Ax
4-v 2w dlolHld 30g (128.7 mmol)¢} SR Yol 27 mL(772 mmol), Cul 2.45 g(12.87 mmol), oFAEHolAE
12.9 mL(128.7 mmol), CssCOs 83.9g (257.4 mmol), DMF 600 mLE ¥, 100 OC oA 1241%F E¢F 71d wyksRsd

th. Rkgo] ShAEW FRGTE HolFal ddopEolER &3 F f7]F5S MgS0,E AXRA F 3H S
2 §uiE QA% & Agazvieadgyz JAste] 382 7-1 15.2 g(88.64 mmol)S AT}

3-B 2 R-0-7d-9H-7M}Z& 30g (93.1 mmol), 3}gE 7-1 47.3 ¢(279.3 mmol), Pd(0OAc), 0.63g (2.79 mmol),
P(t-Bu)z 4.3 mL (9.31 mmol), Csy,C0; 76g (232.8 mmol), &F< 1000 mLE 2 12A]3F 120 Coﬂfﬂ 78 wwk
ATt ol FANW FH4E AolFL oldolAHoER 5 H 4715 g0, AXAT F
2§l AAT F ARAZtETd YR PAlste] i 7-2 8.8 g(21.4 mol) S A,

s}etE 7-39 Ax

Jo

A%

2-tpolill Mol el B2k 10g (44 mmol) ¢} 1,4-tfelE =l 31g (132mmol) T  Pd(PPhy)y 2.5g (2.2

mmol ) <} MN@@;B2M(B2MM)%E§%1%Oﬂ,ﬂ%%Z%m@%%ﬂl%O@W1Hﬂﬂéﬂ}%%
aukaleth, whge] $AHY FRER HoFu odelAHolER F2F H F715S MgS0,E ARAN F 3
7-

A =72 2nE AAS & AYazuEadgyZ AAse] §IE 7-3 12.9 g(38.0 mmol)E LT},

33E 7-3 6.8 2(20.0 mmol), 3FFE 7-2 9.9 g(24 mmol), Pd(0Ac); 0.14 g(0.6 mmol), P(t-Bu); 1.00

mL(2.0 mmol), NaOt-Bu 5.9 g(60 mmol), EF<l womﬁlﬁluo%ﬂﬂlpwf%g g5 wwsch, vk
o] gAHH THFTZ Aol 01]1310}/(1]121] OJER FE3 H 752 MgSO,E AxAZ F A FUE &
g AT F AfdazvEadgs = ZAsta AAgste] sEE 69 5.8 g(8.7 mmol, 43%)S AUtk

I NMR(CDC13, 200 MHz) § = 6.69~6.77(6H, m), 7.25(1H, m), 7.33(1H, m), 7.38~7.5(17H, m), 7.86(1H, m),
7.94~8(4H, m), 8.45(1H, m), 8.55(1H, m)

MS/FAB found 669, calculated 668.85
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[0144]

[0145]
[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

SIHSd 10-2012-0009761

[Azd 8]std= 769 Az

il

@ Q

shet= 8-19] A=

9,9-tol M E-9H-EF 2 d-2-d 2%} 10.5g (44 mmol) ¢} 1,4-toe]E =&l 31g (132mmol) ¥ Pd(PPhs),

2.5g (2.2 mmol)$} 1M Na,CO; 132 mL (132 mmol) 9} =5l 500 mL, &€& 200 mLE Wi 120 CollA 1247t
Qb &5 wtelglth, whgo] AW FTRHTE AT dEHolMEHER FEI F {U]F5S MgS0E X
T2 EE AAS & Ad¥a2vEadg IR GAste 3= 8-

GRS 111.5 g(32.9 mmol)E A

[

A
=

& 769 Ax

ol

5letE 8-1 7.0 g(20.0 mmol), 3E 1-1 8.0 g(24 mmol), Pd(0OAc), 0.14 g(0.6 mmol), P(t-Bu)s 1.00

mL(2.0 mmol), NaOt-Bu 5.9 g(60 mmol), 5% 100 nL= Yl 120 ColA 12417 FoF 257 mubalgich, wt
S0l A FTHFE AFa dEHAHOER FE3 F F7]5E NgSO,E AR F 3d SR §
s AT & Adazeeadaz Aty AdAst] s5HE 76 6.4 g(10.6 mmol, 54%)S LT}

1H NMR(CDC13, 200 MHz) 6 = 1.72(6H, s), 6.63(2H, m), 6.69~6.81(5H, m), 7.2~7.38(7H, m), 7.45~7.63(9H,
m), 7.77(1H, m), 7.87~7.94(3H, m), 8.55(1H, m) ; MS/FAB found 603, calculated 602.76

[Alzd 9]3tgt= 799 Az

= e B,Mr

—’B’ QLD NHz—» #
: >

f‘: QoD

2 919 Az

m

i
to
=
(on)
(@)
oQ

N
W
Do
D
=

=

o

N
il

,_]
jomm}
=S|
N
—
=
=2

2, 7-t) B2 7-9 9-t]mEZ w=orhe, -78°C2 W7HeE n-Buli 170
mL(2.5M in hexane, 426 mm 3] A7}sta 1/\]7F5°P wHHERTE. EdveH go]E 53 mL(469 mmol)S-
HA7Fs & 1247 Fo wwslgdn)h, whgo] g E™ 2M HCIE WS Z4dsta, EA/H0E FE38a MgSo&E

2318t o]= Ay Ralste] 33LE 9 g(220.8 mmol)& ATt

o
o
U
2

Of

[e]
H

o
o
2
Y
g
=
o

9,
ol\
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[0157]

[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

[0167]

[0168]

ZIHSd 10-2012-0009761

StE 9-1 70g(220 mmol), 2-ofo]XEvtolE=ZdlAl 50g(200 mmol), Pd(PPhs)y, 7g(6 mmol), Na,CO; 64g(600

0

mmol), =< 1L, ol¥k& 0.5L, & 0.3L& Wil 90 CollA] 7.5A1%F ughaqict. whgo] $hAW EA/HO0R 5%
A MgSO= S AAS §F Y THS FFE 9-28 At o5 WZeo HAIGle] uiE g wEe
123kt

315H= 9-39] A%

3132 9-2 90g, P(OEt); 750 mL, 1,2-T]Z2= w4l 750 mLoll 5o]a, 150°ColAl 9A7F B¢t wuketd ZH4s
S E AlASe] A7 AAAE At ste] 33hE 9-3 26¢(79.69 nmol)S A AT

313HE 9-49] Az

Sz 2.6 g(23.28 mmol), 332 9-3 7.0 g(19.4 mmol), Pd(0OAc); 0.13 g(0.58 mmol), P(t-Bu)s 0.94

mL(2.32 mmol), NaOt-Bu 6.7 g(69.84 mmol), E-<l 200 mLE QI 100 CollA 12A17F 59+ &7 mutalgl
Hhgo] ehdsEw SR AT oo HER F53 F #7]5S MgSo,E A=A § A SR
SulE AAR F AdamvteEaa 2 JAsta Addste] dehE 9-4 6.8 g(15.5 mol)& ¢

s}5HE 9-59 Ax

3% 9-4 40.8 ¢(93.1 mmol), F3IE 2-3 72.1 ¢(279.3 mmol), Pd(0Ac), 0.63g (2.79 mmol), P(t-Bu)s 4.3

[e)

QEre)

)
—

mL (9.31 mmol), Cs,COs 76g (232.8 mmol), S5l 1000 mLE Y@L 12417+ 120 “Coll A 7k sk &holch

o

==

ol AW TRFE AolFa dHotAHolER FE3 F f7ITS MegSO,2 AXAX F 3 LU= §v
9-

2 AAS & Augzae a2 AAEe] 33E 9-5 13.8 ¢(22.4 mmol)S LT},

35E 1-2 6.8 ¢(20.0 mmol), 3}tE 9-5 14.8 g(24 mmol), Pd(OAc); 0.14 g(0.6 mmol), P(t-Bu)s; 1.00

mL(2.0 mmol), NaOt-Bu 5.9 g(60 mmol), B9l 100 mL2 Qi 120 ColA 1247 Eot &7 muksigich, b
So] YA STHFE AHolFa JEHoMHIER FEF T F715S MgS0.E AFRAZ F 3%

| AA & Adazeteaduz Falstn QA4 se] 3EE 79 4.2 g(4.8 mmol, 24%)S AUL).

" MMR(CDCI3, 200 MHz)§ = 1.72(6H, s). 5.93(1H, m). 6.64~6.69(3H, m). 6.81(1H, m). 7.29(2H. m).

7.45~7.52(10H, m), 7.54(3H, s), 7.54~7.63(8H, m), 7.69(1H, m), 7.84(1H, m), 7.98(1H, m), 8.12(2H, m),
8.2(1H, m), 8.41~8.45(2H, m), 8.85(1H, s), (H, ) ; MS/FAB found 874, calculated 874.10

[AAld 1] 2 &gl wE f7] % eSS o]-8% OLED A4 A|F

g AEE o] &3 129 OLED &AE AZSFth. ¢4, OLEDE (44~

B o] o SAE A x) ZHH
dojxl FHEH= 110 215 @/ S, E?ﬂﬁi@ﬂﬂ%ﬂ obAE, dEE, THTE TAH R ALE3)

w0 AAHE AT &, olAXERE Yo EHg F ARRegitt. veoR, IF F2 AHe 9 Y
o 71vs  AXstz, AT =2 A" U9 *“oﬂ 2-TNATA[4,4",4"-tris(N,N-(2-naphthyl)-

phenylamino)triphenylamine] S ¥, B el AFEsl 10 torrel D& WA w742
& QI7hete] 2-INATAE ZWAIA 1T0 719 Zdell 60 nm 77 <] 24501 %17—% %Z‘}O}oﬂq o]o]
H Uie] g2 A £ Iy mE 33E 18 ¥,
o 20 nm T BI¥ALTE FHNAG. AF

%O [e) H (o) O \__E = 1l ‘:’—7 o 0=
Zol FAAAY. HF T2 4] Yo gE Ao TAERA CBP 4,4'-N,N'-dicarbazole-biphenyl ]-& 21

il
N
N

& AdEe =dERZA (pig).lr(acac)[bis-(1-phenylisoquinolyl)iridium(III)acetylacetonate] S
, T BEAS OE 52 STUAA 4 YA 10%sHeRE £ doz2M AV A HAES 2 30 nm T

TS FTASAT. oloA Y] BFT fdd AT o2 v 2=(2-vWE-8-FE v E) (p-AHdHE
E)SFuE (1) (BAl)S  10mme  FAZ  FAA7IL, oo AAdEFo=A  Algltris(8-
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[0169]

[0170]

[0171]
[0172]

[0173]

[0174]
[0175]

[0176]

[0177]
[0178]

[0179]

[0180]
[0181]

[0182]

[0183]
[0184]

[0185]

[0186]
[0187]

[0188]

[0189]
[0190]

[0191]

SIHSd 10-2012-0009761

hydroxyquinoline)-
aluminum(II11)]1E 20 nm FAZE F&3A. Loz AAFTUS2 2 Ligllithium quinolate]E 1 WA 2 nm
FAR A F, 02 AT T GuE ol8st Al £55 150 o] FAR FAste] OLEDAARE A28kl

o}

AR W2 7 SR 100 torr M AF F3 GAISte] OLED WHARZ Mg

2 A, 6.8 Vo] Aol 13.5 mA/en’e] AFsl £ ow . 1060 cd/m e A Alurzo] kel ).

[HAld 2] & ddo] WE F71EF34ES o] &3 OLED &2 A

s ArzA 2 2yl sgE 318 o8 A ez, A 13 TUF WHeR OLEDAAE AZsk3
o},

< AR, 6.7 Vo] Ao A] 13.8 mA/en e AFE7F B o 1055 cd/m e A Aubzo] sholw ).

[4A4] 3] & @gol ©he §71LF5FES o4 OLED &4 A%
JEEE AREA B P HFE 492 ol §F A SolE, M) 13 FAIF PP OLEDAAE A2
o

2 A, 6.7 Vo] Aol 14.3 mA/en’e) AFsl £ o 1070 cd/m e A Aurzo] kel o).

[AAd 4] & go] w2 5743 3LES ©]83F OLED 42 A

Ees ARZA 2 ugel 8%E 75 o] 8@ A oo, Axd 13 BAF PHOE OLEDAAE A%
itk

< AT}, 6.6 VO] A A] 14.2 mA/en e AFE7F B o 1065 cd/m e A Aurzo] sholw ).

AAd 5] 2 2 wE F/1LF3FES o] 83 OLED 24+ A

AEsrs ARA B owmel B3E 6% ol 88 A o=, AAel 13 TUW o (DA ADE

7 AT, 6.6 Ve Aol 14.4 mA/em S ARIF Eglom | 1080 cd/m ] Akl 91w},

[HA]d 6] & & e F7|LF3}EES ©]-83 OLED &2 A%

AETrs AREA 2 I9hY s 1S o&sta, WETAdA w3 EREEZA f7] ogwE A=
Ir(ppy)sltris(2-phenylpyridine)iridium]< ©]83F A Qlo=, Ao 13} HL3 #H O 2 OLEDAAE A 235}

%Ak,
2 AT, 6.6 Vel AgelA 3.5 mA/en o] AFIE EHOm, 1080 cd/m’S] HAEYo] BHIHYL).
[AAle] 7] & & @2 {7 LF3FES o] 83 OLED Ak AZ

Ao ARZA B ddel FFE 81% olfaw, WAZAA BF EREA §7] odF 2

= O
Ir(ppy)sltris(2-phenylpyridine)iridium]S ©]&3%F A o= AAld 13 LS WHOZ OLEDAAE AlZ}Fsh

1 A, 6.5 Ve Akl 3.5 mA/em 9] AESF 2o 1085 cd/m o] =Alwro] ol )

[HA]e] 8] ¥ & e #F7|LF3}EES ©]-83 OLED &2 A%

AETE AE2ZA B Iy S3E 49 o|§stn, wEToA wE E%EEH 71 olgwE #HE
Ir(ppy)sltris(2-phenylpyridine)iridium]& ©]§3 A <Jole Ao 137 T WHOZ OLEDAAE A28t
ST}
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[0192]

[0193]

[0194]

[0195]
[0196]

[0197]

[0198]
[0199]
[0200]

[0201]

[0202]
[0203]
[0204]

[0205]

[0206]
[0207]

[0208]

[0209]
[0210]

[0211]

[0212]

[0213]

SIHEd 10-2012-0009761

1 A}, 6.6 Vo] ALA] 3.5 mA/en ] AFRZF EFom | 1070 cd/m’ o] =Aubgo] sholw o).
[AAle] 9] £ @go] w2 7| SF3FES o] &3 OLED 2%+ A=

ATFE A=A 2 #Ho IFE 765 o] &3}

g ZoA Wg =RERA f{7] ogyw FIE
Ir(ppy)sltris(2-phenylpyridine)iridium]S ©]-&3F A = st

jl b il
ololli= AAlel 13} U3 WP oz OLEDAARES A4t

o AT, 6.5 Vel Aol A 3.6 mA/em el ARIF Eom, 1085 cd/me] o] selw| Tt

[AAld 10] & 2o w2 {714FsFES 0|83 OLED A% A2

derd ArzA 2L 2Ee e 762 olgsta, WFToA EF EZEEH 57 olglE #HE
Ir(ppy)sltris(2-phenylpyridine)iridium]& ©]&3%F A o= HAAld 13 LS WHOZ OLEDAAE AlZ}Fsh
Atk

1 A}, 6.5 Vo] At A] 3.5 mA/en ] AR} B om | 1065 cd/m o] =Aubgo] shelw o).

[AAld 11] £ 2o w2 {7 4F3}ES o] 83 OLED 2% A7+

AaFd ANBEZA 2-TNATA[4,4',4"-tris(N,N-(2-naphthyl)-phenylamino)

triphenylamine] ®4l & W] g3E 438 o|§sta, WFTAA F EIRE H 7] olgl®w &
Ir(ppy)sltris(2-phenylpyridine)iridium]S ©]&3st A 9ol= AAjo] 17} T3 WPo = OLEDAAE Al<s}

Atk

S AT}, 6.9 V] AelA 3.9 md/em e AFIF SZom, 1065 cd/m’e] HAFo] BelF gl

\

[HA]d 12] & &g 8 {7 LFSHES o83 OLED 22t A)Z

&5 B ZA 2-TNATA[4,4',4"-tris(N,N-(2-naphthyl)-phenylamino)

triphenylamine] ¥ 2He] 3gE 462 o|&3star, WFZolA LG E%Ei/ﬂ 71 olgw #FHE
Ir(ppy)sltris(2-phenylpyridine)iridium]S ©]&3%F A o= AAld 13 LS WHOZ OLEDAAE AlZ}Fsh
St

2 AT 6.8 Vo] Aol 4.0 mA/em e AFEI} Bom, 1075 cd/me] = Auo] shelw|gie).

(Mol 1] FH9 TF ARE ©]-8F OLED 2749 TF 54
A =2 An) e 3z Ao A

FrEAEEA 2 e 3HE di4l NPBIN,N'-bis( a-naphthyl)-N,N'-
diphenyl-4,4'-diamine] & A}&3F A&

Alejshars AAld 13 Fdgh W= OLEDAAE Al#kshid.
o AT}, 7.5 V] ALelA 15.3 mA/en’e] AFIF Fglow| 1000 cd/m' e = Aukgo] Bholw|gu}.
[H]Ze] 2] Eo) @F HBS o] &g OLED 274 w3 =4

[NV,N'-bis( a-naphthyl)-N,N'-

Ag S A e @5 Ao AyrdAnss & dwe] 9= Al NPB
i S = OLEDAAE A1Ztatsitt.

diphenyl-4,4'-diamine] & A}&3 A& A|Qstaes AAlo 33} U3

o
i

=]

2 A, 7.5 Ve Aol 3.8 mA/em’ ] AFIE EEom, 1000 cd/m o] Aol SelHct.

el TR f7] e SeE B 540 T AR b 9 5SS Bole As gl -
AN EZE Tl mE f7] 2 A=s AerEAR B AeFAdARE AR frIdEaAs vt
g e v HGE EAAEEF(LMO 5 Lowest Unoccupied Molecular Orbital)& &]at, A5 (triplet)<
A &te] £27 (blocking) EIE Al FozH 53] AFelre] WFa ol £, AR FHE5AC] Ho
U 2zbe] i geo] mlg- 9473 OLED &axks Alxd = d= FHo] gt
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THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

FRI& B A

RBA

IPCHRS

CPCH%E=

RIEBA(F)
SAEREELE

E()

FERASRANENEHE SN NEREN BN BB AR . £
RBREAZANENEKCEWENZRERM R REICEAMBNE
PEXBHEBEUATRRK  RTRAEZRR 2N, BHERHNINFENOLED
B EMAFENMBNFREERLR , HEZFHNEIMIAMERE
L7, JHESRIDRYRN L,

MBERTBERR K CEDNSEEINNENRRE KRS

KR1020120009761A K (2E)R

KR1020100070385 RiEH

FR TR FHRBERLF

EA=stATIXI M 2 Z 2ot 7 B 2| A

Ed=stATIXIRHZ A 2|0t 38L& AL

LEE SOO YONG
o|l+&

LEE HYO JUNG
olxd

NA HONG YOEP
L&y

KWON HYUCK JOO

Heix

KIM BONG OK

ZIE 2
=0S =

KIM SUNG MIN

Zyal

NN IO o
0% O 1% Opr for >
g o 44 12 0% ol

C09K11/06 HO1L51/50

patsnap
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