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-
silicagel column % A AAse] HAE Sub 45 AT},

4
tlo

71%S MgSO,E A%ea 53 3 YAHE £7)

[0054] Sub 49] A= olge} o), olo] TIAEHE AL o),

)

- \
(HOXB O /@(HO)zBQ O O N/@ (HO)ZB/Q/ O O N@ (HO)ZBQ @
& ) )

Sub 41 Sub 4-2 Sub 4-3 Sub 44

O -
G e o
/@/ ‘ ; QN O (HO)75© O @ (HO),B O @
(HOyB O N@ HoxB O N’@ &) W
W )
Sub 4-5 Sub 4-6 Sub 4-7 Sub 4-8
[0055]
[0056] 2471 Sub 4ol Wik AR An= s7] 1 13 2o
F 1
[0057] 3}st& FD-MS 3t FD-MS
Sub 4-1 m/Z:454 . 19(C30H23BN202:454 . 33) Sub 4-2 m/z=530 . 22(C36H27BN202:530 . 42)
Sub 4-3 m/Z:58O . 23(C40H29BN202:580 . 48) Sub 4-4 m/z=580 . 23(C40H29BN202:580 . 48)
Sub 4-5 m/Z:606 . 25(C4QH31BN202:606 . 52) Sub 4-6 m/z=646 . 28(C45H35BN202:646 . 58)
Sub 4-7 m/Z:531 . 21(C35H25BN302:531 . 41) Sub 4-8 m/z=510 . 25(C34H31BN202:510 . 43)
[0058] Product AW Al
[0059] [AA]e] 5]
[0060] Product 1 A9 oA] :

_13_



[0061] SautgZgtadd Sub 1 3HgE (19%), Sub 2 3¢S (1.19%
), NaOt-Bu (39), toluene ( ml / 1 mmol)E @& Zo 100 TollA b
W etherd E2 FET & F7|5& NgS0,=2 AFsa w53 & AHE 77

st HFT AN ES AU

Product 1-5 34 4A

Pdy(dba); / P(t-Bu)3
Toluene / NaO¢-Bu

[0062]

]_

), Pd;(dba); (0.05 mol%), P(t-Bu)s; (0.1
A}, o] ry
A2

&S silicagel column

(D
@ N@

S50l 10-1181281

==
S =

=]
=

o

N-(biphenyl-4-y1)-9-phenyl-9H-
NaOt-Bu (33%),
iig}_

+ HN
N )
O”@
[0063]
[0064] TouteZ gt~ 39 3-bromo-9-phenyl-9H-carbazole (6.4g,  20mmol),
carbazol-3-amine (9.9g, 24mmol), Pdy(dba); (0.03~0.05mmol), P(t-Bu); (0.19),
luene (10.5 mL / 1 mmol)& ¥& %o 100 CollA HF-5-2 HaPdt}, Hk-S-o] AHEHWH etherd} &=
T f571%E MgS02 dAxstal 553 T AAE F7]5S silicagel columm % AZAAS ] HF AWYAE 8.5g
(8 65%)S Ldtt.
) sz(dba)g (O 05 IIIOI%)y P(t BU)% (0 11’/]—
| 100 Coﬂ’ﬂ S-S R gP3ict, Wkgo] R
£S5 silicagel columm 2 A A

[2A]4 6]
Product 2 4% oAl
Zeh2=Ae Sub 1 &

toluene (10

[0065]
[0066]
[0067]

ke

), NaOt-Bu (39),
H ethers} &2 F&
Aste] HAF AL ES 4.

s

Product 2-11 34 <A

19%), Sub 3 &3E&E (1.1
& 5o
3

mL / 1 mmol)<

%383

T 7155 NgSo,= A

sz dba)s / P(t-Bu)s
Toluene / NaOt-Bu

‘?‘I@

N-pheny1-4-(9-pheny1-9H-
),

[0068]
[0069]
[0070] T ontEE e300  3-bromo-9-(naphthalen—2-yl)-9H-carbazole (7.4g, 20mmol) -
carbazol-3-yl)aniline (9.9g, 24mmol), Pd,(dba); (0.03~0.05 mmol), P(t-Bu); (0.19=), NaO¢t-Bu (3
toluene (10.5 mL / 1 mmol)& ¥ Zof 100 CollA ¥F$-S 3Pt} vkSo] AT etherd &= F&3
T TS NgSO,= Hxsta w5 § AE 77182 silicagel colum B A8 HF Y= 8.8¢g
63%)S LA,



[0071]

[0072]

[0073]
[0074]

[0075]

[0076]
[0077]

[0078]

S=50dl 10-1181281

[AA]e] 7]
Product 3 A% oA :

Ry HO)2B
|
N Pd(PPh34
*
- THF / NaOH Ra~N N-Rs

Product 3

Sub 1 Sub 4

(19=) & €31, Sub 4 &3+= (1.19%), Pd(PPhy)s (0.05 mol%), NaOH (3

Mn

ToateEg A Sub 1849
9&=), THF 3 mL / 1 mmol), & (1.5 mL / 1 mmol)& ¥&u. 28 Fo 80T~90C “JejelA 714 g7 A7l
z do HMAZG, 1 Fol MPAF Rl Br FEHE

. bSOl kR ET Aol A =
TS MgSO, = Axste] 5% & AAE S3HES silicagel colum R AZAA A HE A ES AU

o

Product 3-2 34 4 A

HO)ZBQ Q QE
@{ ;itzt; @
o) <)

T ontEE et~ 3 3-bromo-9-phenyl-9H-carbazole (6.4g, 20mmol)), 4-(pheny!(4-(9-phenyl-9H-carbazol-3-
y1)phenyl)amino)phenylboronic acid (12.7g, 24mmol), Pd(PPhs)y (0.03~0.05%%), NaOH (39%), THF (3 mL

D=tk a8 o] 80T~90C AHoA 71d BFAT. wh-2o] $EE
Azl 55

/ 1 mmol), & (1.5 mL / 1 mmol)S
=

H Aol A T2 gol N7 WEdEEdgel=s B2 FEIY. 77152 NeSO=

& ¥ 449 SHEES silicagel colum % ARG YHE 9.3z (581 6602 AU,

G719k 22 el ofsto] str)e] FAlA sekE 1-1 WA 3-162 AT 5 len, ofHd ste=Eel o

=3
@ ARRAEE 7] ¥ 29 2
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S=59 10-1181281
Q, Q Q. QL
C!§k> gﬁ§C> 6§§f> gﬁSQ
o " i
oL ant  Ao¥
@ @ N@ @ SQ =
P : > 0 0
£h, Fho PR, Fh,

110

Anl wnf ’%3 SO~
@ & /'\~© 8 Cp Foo

1-13

@: %@ @g‘g@ @é‘%@ @z 0 20
}{‘%O @gﬁ%eogﬁEﬁ ;gOOQ
$o%0 88750 @f°%° 20foye

[0079]
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SS50dl 10-1181281

314

[0080]
X2
[0081] 33t FD-MS St E FD-MS
1-1 m/z=513.22(CyH,N3=513.63) 1-2 m/2=575.24(CyHsN3=575.70)
1-3 m/2=625.25(CysH3:N:=625.76) 1-4 m/2=625.25(C4H31N:=625.76)
1-5 m/z=651.27(CysH35Ns=651.80) 1-6 m/z=691.30(CsHsN:=691.86)
1-7 m/2=576.23(C,H,N,=576.69) 1-8 m/2=555.27(CyHssN3=555.71)
1-9 m/z=513.22(CyH,N3=513.63) 1-10 m/2=625.25(C4H31N:=625.76)
1-11 m/2=625.25(CysH3:N:=625.76) 1-12 m/z=651.27(Cy4sHisNs=651.80)
1-13 m/2=576.23(C,H,N,=576.69) 1-14 m/2=555.27(CyHssN3=555.71)
1-15 m/2=675.27(CsoHsNs=675. .82) 1-16 m/z=727.30(CsHsNs=727.89)
2-1 m/2=589.25(C5H3:N;=589.73) 2-2 m/z=651.27(Cy4sHssNs=651.80)
2-3 m/z=701.28(Cs,H35N;=701.85) 2-4 m/z=701.28(Cs,H3sNs=701.85)
2-5 m/z=727.30(CsHsNs=727.89) 2-6 m/z=767.33(CsH,;1N:=767.96)
2-7 m/2=652. 26 (C47H;N=652.78) 2-8 m/2=631.30(CyHsNs=631.81)
2-9 m/2=589.25(C5H3:N5=589.73) 2-10 m/z=701.28(Cs,H3sNs=701.85)
2-11 m/z=701.28(Cs,H35N;=701.85) 2-12 m/z=727.30(CsHsNs=727.89)
2-13 m/2=652. 26 (C47H;N=652.78) 2-14 m/2=631.30(CyHsNs=631.81)
2-15 m/2=652. 26 (C47H;N=652.78) 2-16 m/2=631.30(CyHsNs=631.81)
3-1 m/2=665.28(CyoH35N:=651.80) 3-2 m/z=727.30(CsHsNs=727.89)
3-3 m/z=777.31(CssH3Ns=777.95) 3-4 m/z=777 .31 (CssHseNs=777.95)
3-5 m/2=803. 33 (CoH,1N3=803.99) 3-6 m/2=843.36(CeHisN3=844.05)
3-7 m/2=728 .29(Cs,H3N,=728.88) 3-8 m/z=707 . 33(Cs,H,;1N;=707.90)
3-9 m/2=665.28(CoH35N:=651.80) 3-10 m/z=777 .31 (CssHseNs=777.95)
3-11 m/z=777.31(CssH3Ns=777.95) 3-12 m/2=803. 33 (CsoH,1N:=803.99)
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= E gAAe

Aoz

=

(o)

=

TR

H 23 G271 A7) 22 A% AL

=
=

Ldlie Eav

& du. Jddd,

el
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.

o
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o o)

—

Mw
Ho o
"o o
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=

(CPL: capping layer)o. = A}-&

©

=

7hd

gl meh F7)7d 7] Aol A

=1
=

Zz =
ST

[0084]

o]

o
&

i =de] A

3]

sojek A @Al <]

No

|

—
o

0
‘_ﬁd

op
No

=K

a8 NAST ¥

=< ol&ste] F
71722k e] Al =T

A

[0086]

4 5 ek,

x=

tel Al

3|

Azel 9

=1
=

rel %

[0087]

™

oy

oy

2=
T

(soluble process)el] A}-&=

(soluble process)ell & T3t {74749 7]

No

oy

NI

WHE X Z A ~(solvent process),

Y
=

)
B

Ho

No

o)
Hlo

)

B

B

o, #7473 2=H(O0LED), 71El2

= dE 5

7171222k

A [e)
— T

J(0PC) =8, F71EWAEE(

Z

[0089]

7] TFT) %S°] dtt.

[e]
T

7173

A sht,

1o

5|

A2 71472422 (0LED) o]

e

oW

)

ATt

2=
T

|
&

b 7] 7] A

ARel;

i oe

AL A, A2 A%, A 1853 A 245 Afolo

o}
5

A

< ol A

v
el

=

Aol =

Q)
=

o
=

=

[0091]

o
;OU
B

op

AlE =

-
It

o BetA 12

o

}‘\jz

a5 7

7]

A
o

71A7) Aol Q1o A

[e]
T

Foh

3]

IH
el

P
op

il

& 7N

"

&7

2 A=

wve) o}

e

[0092]

[0093]

A

F71 7183 A== 719101, 201),

=
—

A Aol

ol

.

il

)(102, 202), fF71&%, Al 2d5(5=)(108, 208),

7N Z(109, 209)

5

=

ol

[0094]

(109, 209)& ¥3%3]

=

& NS

(BOTTOM EMISSION *2]) &=/ Al 24 =

Fa

j=1]
=

L
=

ol &

]

A
2

ks

FEL((TOP EMISSION

A
[e]

1=}
H

5

A 1A=

KX
=

[0095]

o))
H

Bl

7HA el <]

oh

vlE o m) A (Bottom emission)

[0096]
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[0097]

No

A5

(105),

No

0
HE

- 37

(104),

(103),

)]
H

7NETe] drz

o
T

200 A,

[0098]

(e~beam

1

=
[<)

(HBL), H=Ape] o]
A

=

o

A A]

eTA

4

L

L

2

°

< AA
23 B9 (sputtering) o]}

L

e

o}
H

=13
=

717471

[e]

i

=

.

u}

A Al o o
evaporation)¥ 7S PVD(physical vapor deposition)

(EBL),

A {71

o

=

o

=

AAA A

L

.

B

5]
A% A9

A A]

[0100]
[0101]

[0099]

X
Ko

oy

sl
A

I
el

AS A=

Pomi Axd F ok,

it

[0102]

=
iy
pE

=)
%o
Ho

wK

Bl (spin coating)o]t} <

A Al de]
IA(ink jet) A e g FA(soluble process)ol A= Fx 3it}.

=
g

Z A2 (solvent process), o

E X

w
g

it

W

[0105]

ol g

7 9ol Fol A5

[0106]

A= M

Ton
o)
Yo
I
B

A4

.JU

o)

EotdLtstE (12003 22

AkshE(170),

o] =9

3E
=

J(PEDT),

y‘zﬂ

A& ohrt. dAHon

of

2] (3-7]

3E
=

=1
=

2k

Sn02:Sb<}

B
=

7=,

)

-

1

| Z-opd o}l A| 8}

4=}
i

k]
w

Ea

o] f71%, #H @ (perylene) AE<]

3l oF
),

o]

[ez]
=
3)
=

e e 4ErEE
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< NPBE}

-

=
=

Aol §4

1

k9
A

NPD(

el

p

ITO(Ag=

I

ol
S3o] X H,

ke
=5

}

(e}
-
=1
=

glopd ®la} Z 2]

3z
=

AlolxlE A d @A Ay 2] =(quinacridone) Al

5
g = 4

&l
g, fre] do] 2=(Tg)7k 70 T o] gk

HOMO(Chighest occupied molecular orbital)7} %=

==
==

[0109]

[0110]



[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

S50l 10-1181281

G, oA ERFBEL SIS E, va(HaAdr A D GESA, deEABvHE Aol =stgtE, A A
o]

e

AE5EE Aol F712%50 ANEG. o F12FFE FIF3) eFoEy A% F98 ¥} A

A7k ARG WAL St Foln, FREKe] ¥e BAR olFolA Utk WA BARE 4IFEFI

AssEonne Aen A4S 474 FEvel ABAPoEA A Qe wWe W & oqe
I}

oj¢} e WS U= B4 T FEEE M9 A9 Algd37F, A 9 Balq(8-hydroxyquinoline
beryllium salt), DPVBi(4,4'-bis(2,2-diphenylethenyl)-1,1'-biphenyl) Al¥, 23 Z(Spiro) &, =¥ =Z-
DPVBi(Spiro-4,4'-bis(2,2-diphenylethenyl)-1,1'-biphenyl), LiPBO(2-(2-benzoxazoyl)-phenollithium salt),
H A (ddAdujdadn)d)lAl, ¢Fva-FAsd 524, ovtE, HolE: 9 SAEY F53A 5ol 9
om, A4 g F&S Folrl sl A", H BezVBi(3,3'[(1,1'-biphenyl)-4,4'-diyldi-2,1-
ethenediyllbis(9-ethyl)-9H-carbazole; DSA(distrylamine) )& A% EHslo] A& 4= ). Ao ¢
= A g FZdo| DCJTB([2-(1, 1-dimethylethyl)-6-[2-(2,3,6,7-tetrahydro-1,1,7,7-tetramethyl-1H, 5H-
benzo(ij)quinolizin-9-yl)ethenyl ]-4H-pyran-4-ylidenel-propanedinitrile)®} #< EA& 4% =33t A}

% + 9k,

AAAY. o AAFEEL 1 9o AN eFoanE ANFY &
4 A4 A5G A ol

AR GFES Hde ARFASTo] A3y, AAFYSS Balq, Algs, Be(bq)s, Zn(BIZ),, Zn(phg)., PBD,
2o F452A818HE, imidazole ring & 2zt aromatic 3¢-E°]Y borond} 3t
ol AR 24 o] &35te] AFTE 4 Q). olu, AAFYUZTS 100A ~ 300A 2] FA HH o

AAFAS Hols &=o] AAET. olyd &5 AAE FYshes TS 3. 502 AMEse ARE
G0l AHgE AEE o]&3t= Aol sbestH, E&Ad AAFTYE AdAE A T HE 55Y 7 2
o 53] 4, ol e, ZE, YER, dF, €FE, & 59 A9 5%, £ 159 A4S
el AMgE 7 3l TS 100 m olat FAS HEZFotolmet dFvi, Al EY gFvE, ~E
EFAASEY 4FHE T 2 5 TR AFE AHEE § U

dArgoz B uhgo] e SF(AAE)S Mg-Ag2 FAE 5 Jdov, oy Agt NAZo o 5~155%% A
= AMEE $ QY

£, 7] F71E Aedel Qi A9, FEE AFS, 47 #7185 R, G, B
i et R Shaol eHt e B4E FEE ANF R AT G Sael geEs G @A
Yas AHF G}, 37 B shael eEE Gel PHW YEE ANF B F Aolw shiE TFT & 9
o

Bougel WE f71A7SgaAE A Asel weh Av 9y, FU o uRd £t 9w w3gy 5
9ie,

S B owge, geld MBE F7147184E TPsE daSd A, of taZdeldNg FEaE
Aolnz mgshs Bwre ¥EAT. o Bwe dd me o] 54 BADTS oujarh, oA A
3 B o] wE dwe FUE 5o o B4 wwr|e 5 glew, PIA, AXAPE, PP, R,
Ao, A7, 4% W, 2% AFH 5 LE 92 LI,



[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

S=50dl 10-1181281

®ougel mE sggel AeW FEE AMF HE £A5YL B Aste] sk ve WP 5

G ST F A ASS 2ehe Al NgiAg = ol B4 ¥ capping o=, 34 (1)9] 3
TS EAets F7] AALG 27 A AxzdE Ak, ow, 5 S50 & g A5S At
© Al Mgidg &= Tl 220l capping T2, 354 (D)9 FEs ek 77 AAEE Ak
F7F B7) W] dRuks dqAadem Ayt ¥ wHe] ks lERore] 4 ANe T A, &
g ofell A A AxedEs Tl A G B wHl &Kake 33 (D] sdES Eet
= 7 AAEFaAE A2 S A

A 1: BF f7] #F 22 Az 9 AF

10mm x 10mm x 1mme] 2] 7]7gol] AgE E&3}= ¥HALE [TO7|#Ho 2 F#H|stal 2 $o 60nme] HAFTUS
o7 (2-INATA: 4,4 47 -Eg]=(N-202-v=ZE)-N-sd-opn| =) Eglsdoldl), 30me] H&5ES (NPB:4,4
T -H] A N-(1-Y Z ") -N-H ol = ]nlolHd ), 45nme] BD-052X(IdemitusAb) 7} 7% =8 H 2335 (o], BD-
052X A d34 THEo|n, w3 $2E BAZE 9 10-tho](UZEd-2-¢tESHAI(AND)), 25nme] A=
Al EY2@-HAsd=dE)EF ), ImY AAFYSLIF) 2 150nme] OLE‘:’]H = Ts oA eR
FAAZ F 2 i wE JE FEAE 60mm FAE S2etY cappings s AHAIA 7]

A8 A g9,

Add 2: Oy {7] @G Ao A2 LAY

10mm x 10mm x 1lmme &2 7)Fdol| AgS X &= WA [TO7| o2 03tz 2 9o 60nme] AT
o F (2-INATA : 4,4 47 -EZ]A=(N-2(2-YZe)-N-sd-olu| ) Eg]sdolrl), 30mme] AHFT5ES (NPB:4,
T -H] A N-(1-YEZE)-N-H ol = ]nlo]Hd ), 45nme] Alq39} C-545T7F =3 ¥ w33 (C-545T: 2,3,6,7-H|
Eglslol=2-1,1,7,7-H EgW €-1H, 50, 11H-10-(2-¥l 2 E] o} Z &) I = &) X =-[9,9a, 1gh] F7}&), 25mme] A=}
T35 (Al EY2@-FAed=dE)dFH), Imo AAFI5(LiF) 3 150me] ¢FvHF o955 a4 2
2 AN F B dge g JhuE FEAE 60nm FAR 5SS cappings S AHAIA F7] AALG

24 AlEsRI T

= °1N'

Agd 3: g= f7] &F 422 A W AY

10mm x 10mm x 1mme] 2] 7)Aol AgES ESHs= WAL [TO7|#He & F#H|8tar 2 9ol 60nme] F&F+<
o F (2-INATA : 4,4 47 -EZ]A2(N-2(2-YZe)-N-sd-olu| ) Eg]sdolrl), 30mme] AHFT5FES (NPB:4,
T -H A N-(1-YEZE)-N-F dopr e JutolFH Y ) 45mme] Alg3¢t DCITB7F =3 ® w32 (DCJTB: (E)-2-(2-El -
g9-6-(2-(1,1,7,7-8BlE&}9-1,2,3,5,6,7-3A}eto) =2 9] 2] 12 [ 3,2, 1-1j | A = H-9-y 1) H] 9 ) -4H-T} o] &—4-<
geahEErvolEY), 2ome| AXFEF(Alg3: EFA2@-FAsdsdE)EFH), ne] AAFYS(LiF) 2
150mme] &FHE 555 oA oR FAA T 2 By mE JhkE FEAE 60mm FAE S5k
cappings = AHAIA F7] AALF AxE A&

IS °1N'

3o 1: 8% §7] &4 229 A& 9 Ajg

10mm x 10mm x 1mme] 2] 7]gol] AgE E&3}= ¥HALE [TO7|#FHo 2 F#H|stal 2 $o 60nme] AHAFTUS
O 2 (2-INATA: 4,4 47 -EfgA(N-2(2-yZg)-N-Fd-olv| ) EgHdelrl), 30mme] H35FES (NPB:4,4
T -H A N-(1-YEZE)-N-F dopr e JutolFHd) | 45mme] BD-052X(IdemitusAb) 7t 7% =B E w3 (o]uw], BD-
052X HM Y3 E=WEo|w, WY TAE FARE 9 10-tho] (U ekal-2-¢tEgFA(AND)), 25mme] HALE
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[0134]

[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

=54] 10-1181281

oin

F(M@3E 2@ AU ERE)2T0E), me] AAFASLID D 150me] FFvE &3¢ #HHoE
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