SIHSd 10-2011-0134201

(19) H3R=535% (KR)

G

(11) ¥7/i¥sE 10-2011-0134201

(12) /N5 FE(A) (43) BALA 20119129149
(51)  Int. Cl. (71 fff% ()
<o ° _Z'__
CO9K 11/06 (2006.01) HOIL 51/50 (2006.01) o
- 8 F3edA] B ootz 597-
(21) 993 10-2010-0054059 j;ﬁ“] AT ddehs 59773
(22) 997 2010306€08Y (72) ;/\jﬂ
AAA AR 2010006208 rad
B71% Al BT NEE 366-7 LY SER
205%
%3
A% A BET BEE gerlgolstE 10
8% 11023
(A A=)
(74) dgd
AeT
AA H4Ed &0 F 12 &
(54) 73 TS obl REAS Ehe FFE K olF o4 #712712%, T v
(57) 2 ¢F
Bl S P3% obyl fEAS TS TR L olF 87 fUIAVIAA, 1 BRe AT e
0% =E-=

o
U
o
£

1 ®RFUE(107)
1 BX4+22(106)
+— 2&E(105)
+——824+55(104)
+——HZFUZ(103)
— 2=(102)

i

— J|E(101)




SIHSd 10-2011-0134201

(72) &g} - 8
HoH NEEEA F3 7HRE 80 A4 101%
703%

A% TUA T WigEs AYHFFolTE 1
©x] 102% 1501%




SIHSd 10-2011-0134201

55379 B
AT8 1

o Aoz RAIHE SEE.
A
N

1o
ok
oft
AN
U
o
nl
B>
N
HH
rr
ey
HH
rir

Arl WA Ard= Z42F 594 o® A8 s v AEE dgas 5 WA 40
Hl A ghel Sllzkgs 3 x| 609 SEl= fkr]olH,

EE P g A w= FARE gar 1
A 509 ¢4, AP e FARE Gag 1A 509 FIAY], AP E= FABE 8 gad 6 uA 509
A7), AP EE FARE G251 AA 509 oldreler], A EE FAHE Bag 2 X 509 FA
Auds], A EE FADE G i 6 U 509 ksl g ofmwr], F2A AR, Abelohws], v}

JERY], FolEHus) Hi FHEA7]e]n,

AT 2

Al 13l AeiA,



SIHSd 10-2011-0134201

7 L FAHes,

oz FAE a5 ol dgEHes As SR g shdte.
AT 3

Al 2ol A,

A7) L& Ao : Eg =4 5]

e}

Al

N

rir

o
Jm
o,
o
fu
_O‘L
rir
Lot
i
il

AT 4




SIHSd 10-2011-0134201




AT 5

A 27l AlA, BV seE,

s
®
O QO o o
ot o da

SIHSd 10-2011-0134201



61 10-2011-0134201

HE

prnl
=)



SIHSd 10-2011-0134201




SIHSd 10-2011-0134201

AT% 6

A 1ol e ¥ 1% oo #7185 Tk $7107144
AT 7
Al 63l oA,

A7) RS 89 T4

7171227,

oL

(soluble process)dl oJs] A7l F71855S FASdE AHE EHJorm =

AT% 8

Al 8l Aot



10-2011-0134201

5

=

=

o

el
o

ATY 11

BH

N(0PC) =7, F7IEMAXE(F7] TFT)

g

IR FAA, 771

[e]

T

SEEE!
ZF(OLED),

L

e

3

o

s TE

=

3L

= ol o] Al

7] B
Gl

o A A

7] & B oF

A8 12

A1l

x4

I

2]

[0001]

vl F 7] &

BH

A2 AGAAT

shel Aol E 1

o]

A= [e)
E;f'—'_]'é‘

|

[0002]

B

el

o e},

o

L

g2+ 7]

A

.

= A

o

T

7177122l A fr

[e]

i

[0003]

e
el

=
0

N

7K

A=
ot
i

iz

A

g

R AN

stm, A F7hsh o

s

A 7}

p

[0004]

k)
ZO

)

o el

=
=

J

> A

8%

o

2E9] mpgo] ERE] AU R o
T

e

FV A7) A

ol uj
A BT

ojtt.

_10_

a9} ehy

7]

1

.

o, ol g3
4 o2

o}

o

we) 1§

=

[}

[0005]



10-2011-0134201

5

=

=

H

el
=)

HAe] HE 58

[0007]

—_— ~
X Ho ol = ol : =
53 E U ~ % _wrml w Wy T
- 4 Mook B RN
of ) at} T
io i ~ = = .i -
oK T - ool
Ro i ~ TR W WX
G ok o W v = G
i = B M@ﬂ X LB
—n — ) 0
A g . Tpul Bl g
ioiﬁvo_u d T o ?%Mo%ﬁ %_nx_.nu,i_.
% o T o S TR g ®
oo oy n x B g 9
WWLALI 1_,_A|_§ o Eﬂ.ﬂ%ﬂo quwg
T oo X Sy < L_.J,H%Ha )
2w ol i Ao D Vg S*47
Mo zw o STPE LR
M,_MIL ,@A o ﬂM 70 5 o H H NMO = o _HAT Fu
XO»ATﬂ ﬂﬂo B T - yut B
T Pyt I ORI O
o w - B 4 =hoL SR
dAlwomH&o WL o %olEdﬁd% 2y1_.L1__/|1&|
~ |
W o= N o iy MM o = W o_m = %u 4
™ e Mo o = o ma T %
= B Mo mm & B & — L] KN
7! TR o ﬂ? ~ T W T oS
o o . wo o oE BE ww T4
< PE W R M B
) o T -
o T w o O T S
i e He o L HETPE L4y
% ™ w2 L we L elgw Z9LE
| . = 2 W _%u = Mo o o RO T
o A G W oo Co W
il < a4z=” F TS s dew e X
el N _ W = I gl Qe
- O Z2-< =728 g IR R
Y w % o i F RTLEN ¥4eT
7 \ / 4oy 7 i mooh T Egd 4ie s
om I | _mmo o A Mr %o o MM 7 W mo oF g o Y
O N\ cEHCT L PL OTE TE TR
- o R o T g ® oF
= AlN N %%Lﬁo% g O ﬂAﬂ%% Mo
T PR R T g o IR
-~ nu = AT T H Y =FrHe PR
= \ o P T~ o S TE R BT TR
3 N PRXZpw MWaog Vg Wom w deww
i . 2T Er g R owT oo R T
il = o~ o < - Mo w3 H
_ Ee ™y PP W Rty ggsy
5 BN W MY WomwRwT Mo W
g 2 2 = & = 5
g g g g g g g

_11_

29] 3}

_7_}6] _g_—}]\_7], n?jgu, uyg
ul
=

=

g

obels} o] 58t

[e)
g

=13
=

g 8 Aol o

2

[0015]



SIHSd 10-2011-0134201

[0016]

[0017]

[0018] (1) Arl WA Ards 747F 59402 A8 Ex vAge dgkhg 5 A 409 35 wekear], Be A8
Ev wARE i 3 WA 609 slElR #71d  Ql

[0019] (2) Czi= &34 28 yehdin R1, R2E A7 A& Ex FX%E 9 g5 6 WA 609 okdrjeln, R2E= F
2R, Af wm= FARE 3 gag 6 WA 609 oFdY], A& mi FASE wag 1WA 509 2],
AR i FARE wag 1WA 509 FEAV], AR B PR ) v 6 WX 500 Y], A =
T OFARE g 1WA 509 okdtel o], AR B FAgE wag 2 Ulx] 509 EAzhRdY], A8
Ev FAEE ) g 6 WA 509 ofHTIR e ofvler], TR AR}, Afojopiy], Lo]ERT], &}l
57 Be 7ieAd o dn

[0020] (3) L& SHAoR A% Ei= HAe ofhdilly], A& E= v 8k sE2 ofdilY], 47) o] A& we
A g AR @8 paRSE AdREs VS dEE, AR RE

1 )
E E T
5 & ( , O
[0021]



[0022]

SIHSd 10-2011-0134201

o FAE 1 Tl HEEe] #dd 5 gl
L& d ol
G ofwl fEAE x@she el S 1R 20 Sk ke
FEEY 7 Adou, & wHo] ofFelwt A= AL ok
sh7] sheta 39] shged Al

He Al eRs
d Aol whE FmkEs}

[0023]
w el
A

o

[0024]

[0025]
s}8}

of FAH zA 7] HeA 3 R 49l 3
& x3

%, 8] geta 4o PR AT

on

_18_



[0028]

[0029]

[0030]

SIHEd 10-2011-0134201

speba) 3 B 4ol M, Arl WA Ard= 7] skebd 1014 9] Arl WA Ardst Edskn, RL WA R= 31eh4 29
R1, R29} LT 4 St

TR 3k 3 R 49 Sgte 3hehA 5 R 69 dEjR AAlE g o E o] ofSdlnt dHE A

olt}.

_14_



[0031]

_15_

SIHSd 10-2011-0134201



61 10-2011-0134201

HE

prnl
=)

SIS A O
@.M O@ MTQ@M QNO %ﬂ
. . D) L
QQ OON{NO {gnﬁ o
_mmw m-q_s_w 5 .hvaﬁ b-mwulAMHv _—mm-w [) o
% gV o ¢ g ¢
a0 A0 % SRS
AMHHVT¢NAU-W h-_%—- Amuuvu mm-a h-_w mm_w AHHWY- _mnwﬁa-_w Am_m——
L Q)
Qg o, S¥e Qm {NO ;
O & O U uﬁ 2~
55O % g9 5 &Y

[0032]

_16_



SIHSd 10-2011-0134201

[0033]

_17_



[0034]
[0035]

[0036]

[0037]

[0038]

[0039]

[0040]

SIHSd 10-2011-0134201

3} gteSo] fU]EFoR AR
= 2 3 FhutE WS ofl fEAE X
et BgEE] AMEE F U FURVIAAE OB B9, R AALFAA(OED), FrIHGAA, F17

FA(OPC) =9, F7|EWAR2E(F7] TFT) o] U},

| 62 FEstel AP bR FBF oWl FEAS
A5 % Qe F71AAEY2AHOLED tiste] Hws
gl glolA HYE ks PHE okl FEAS L

i
e o

rie
ot
e
o
°
_Bi
oo
i)
-

0,

e g AAds Al A=, A2 A= R ols A5 Atoldl wiAE frlees EIske fr1d 7Rk
JolA, A7l F71ES T 15 ool 47 e 1 WA 69 e et frldAT RS Aed

woagel U Adde] mE fAANEAAE, 4EFAE, AFFEE, BPE, A44EE 2 4479
e EPAE H718% = gyat A Aslstn

2 oddo] o2 AA o] w2 &) AA G ARt FRE T 1 R 69 dAHo] 9o}, o5 x|y kA
H AL olyrth, oy, E 19 AAde] o] EHMHE 101S 7|3, 102+ %=, 103¥ AIFFYZ(HIL), 104+
(e} =

AerETHIL), 1055 SFFEM), 1062 AAFUS(EIL), 107 AAFES(EL), 1082 58



10-2011-0134201
(HBL), #H=AF] o]&

5

<)

=

=

o

el
o

g AA

p
L

B

S

3}

=

I 9 928 F=

& bl

5 ©

=

C

H
tol v

ul
=

o

(EBL)

o

AAA A%

L

fu

2

A A&
ofw, et 1 WA 6= =

o

=

[0041]

EIT T R § 0 A e mp A bl T o} % o W
B SO - S S 2% % o I 4 W, .k d  mwoa
R~ B3 A= I =~ = —n bR ] A sl ol — —_
= A o . Ao o N R W CCT s W = el ety o 2 N < Ao o
B G R H AW oo o S %o T B do o P o ™ Y
B SRR el dwm2 M Toe2I P en I

) " T o No A = —
,%Eldgo mw?x% M ~ oA —_ ° .AMM K ca Mo — o
W oAF° * ® oy ™ =T g " ) W i Tx L 3 _ o 2
ol T X P oo ® NP Rg® ® Poss s ® TeE Yo
— o T = % i 2! LE ,Eo o_H Eo 0° AT E._ 1) — 0 Jﬂ =Y HT X -~ X
(UEEOSIEAN M ol N o do A ,Ul,%u ok 2 wr ol H iy 2 T — =
v T wmX W = Ao . S < N o w E =R
¥ o T AR 7T A o = A of W2 T
do "o 4 5 o e A or =R
= o R - = Ar - = o8 o) W N R o o =
X o N o fp Mo % SN e W o= T2 Hp Py B L zh w
. ) ) 0 o - X ) X — —_—— ul
G wmﬂxm @ TR Zﬂﬁr% = - mmdroA = oo Mmo
55 o o I A -0 - o o= 2 G R 25 o) o -
Al H o oy pedw oy TR o w3 & wEFEE w Lo
(. MH Emﬂoo_ a m% mm% = K o mowm\o i ol M = = 0 ) S ﬂwg
— O} = ~- ol 3 — N < —~ < M ul o B T ok o
] 0 T = X ~ D o = Ho . No —— Ar oy o] = -
wm s R 2 B el W B Gl - My W E z [
—_ o 0 A W oF
I SOt I TE o mE gy, T % O TIPSl PN T
[CIrY o E o B o r o P 9 e %P o Ho WU <. il Y
Gl I cl T o WX oy w R oy VA o 9o =
Iyzd paty  GEFe DRUET ey cEliI v PEg
— o olo _ . = oy . ol Eo fuy = . RS
A Lo g TERTw  ww p T kL REE WP
frd -~ N m R o1 X Mo 7o > o - o R B = L o B
o e BT~ & 4 2o g5 T g ®AE 2o = e < o i R T S L
zrﬂiwﬂo uozil% hm)ﬂoi., N ool 8 = mﬂﬂ) w ﬂwoﬁa@% Mo 5 5 zowgrm.
) - = ) , T F D A Qo B L omoox —
ciAf spxf  2EE4 LRIz T3 T IrseTy sl crs
Hh oF Ao Njo %u,%% X m qp ﬁu EIATzlmmwo wmk * | E;lm.a = _HWL Ho A EI%OWM
TER g w8y~ TELm  Emge Sy gt R R ow 250 R®T A L
ovarﬁl,ﬁ 7nxnjﬂ oF § R S o = = mf A_lﬁmr‘_ Mw{ b MM Mo A
g W Z : r T 63 = 1
Py X< B opom ™ oy X ,ﬂﬁ o 3 = ) < N R T % s |
T D H® TELm Ihe-x I FommBh g UL 54
TR omo - —~ < = N op © = - =3 o o o] =
MOE oM o Ky = T _x M ~ 2 ° S of FeT g 0%
< o QLT _= oF 3 o B g o= © I~ —_— - X =
%HHVE o Lﬂ% TS o Nro,rgu g v\c)b s oo%)ﬂo# Ty T S5
- —_ TO O e el —
%%moﬂr. Mo ow) oo < 2o A W A= b .o 8 Bt KoM or E g
n ¥ o= W Z g T 7 = = N TN 2= ' F o T O o=
G meow R AL Ew ol Tt CERT BTy LT T 2w
Lo - o g ML = Nl E T = S Kl R oo Sl T s o T
KB Boe 2o T E LR < = X NRE w L b E X g
OB o b e By BN LF g I 4 T R X oo KET
I R . - < 3 oo Ky W G EM BT
e xdo — =T D M A o B T mn e oy 5
Mo & ®= < ) oy W ow oM N ° oy R I L w Jﬁl. © %0 oy or ue M To RO T © 5o
i 7w B R o R By Rp RS g o c gy 7
BUeT 5T wER L Lwd = 0 T Lo . g 25 "L
D pel o o T 5 oW T - T 0 T
g P M CEow oy e T 7o do Ty P wy T Tz
AT Ple T wuned  Fls LT gReIos o5 Les
o] o o I r o Jal ~ N r o o
Frma Fedts Timex s4rss HEE  ~o ~Mlk 38 ooz ©2
o o T = ) = ) =
< < < < < < < <
(=] (=] (=] (=] (=] (=] (=] (=]
S S S S S S S S

A (perylene) ABY F71E,

2
=

o

X1

Ao F71E

AteAtE @ A d W, FAvkA8] = (quinacridone) 7l

il
il

A EY



[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

SIHEd 10-2011-0134201

Eelglis 2 Felolds Zelelod Ade] Awy nPa Fol glov), ofSelur guE e o),

743 Aol 4TS

e R RgEeR S

P2 g olel@ AukA aF olsle] A EAEOR §

o] LE(Tg)7k 70 T o4l &

(52 \PB} §), ~vz-oldolAEE, ALA-cldoluARLE, ol F2AE
5, AgIAcidelnsds 5

of fNHT, old# ATFEFE AFFYFOLNY 4TS AU} 1
&) 3
= o

ARE o}

L

off

=1
T

it

=] 2l
o RS =
A 2ol dd fAyel 87,
e} A=}
=

= A2 NPD
ZASEE, v (H

b

A3t AR
FE A%

ole} 2 xS TESte B4 v IFEERT A9 AS Algd7F, FAe % Balg(8-hydroxyquinoline
beryllium salt), DPVBi(4,4'-bis(2,2-diphenylethenyl)-1,1'-biphenyl) AFA, 23 Z(Spiro) =&, 23=Z-
DPVBi(Spiro-4,4'-bis(2,2-diphenylethenyl)-1,1"'-biphenyl), LiPBO(2-(2-benzoxazoyl)-phenol lithium
salt), vz=(dodudddujHal, dFng-Fled 524, onuE, HolE: 9 SA1EF9 F453A &
o] dow, HA AP FLES Folr] Ha #HAHAN, 2L BezVBi(3,3'[(1,1'-biphenyl)-4,4'-diyldi-2,1-
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AR vwt, #3516 et AbET B35S ok fEAE Tdehs SFEE 471 B 0Ed 8
4 1] Sebi AhukET BEE obdl fEAE TS HTE T Ause Ao A9 & wol
Sahe TlErorel B4l NG A A, 5 FdASY el A9E Axdse B, dAsA e B
wrdo] &b FhulEy YRS byl FEAS TS FPEL AXT 5 Yot

SkA] o

bis(pinacolato)diboron

ot

N N
\ Pd(dppf)Cl, N\
X KOAG /2 o
==/ BT DMF =/ B

o
1

k22 18 #zsle] F7hA] 1S A Z3sH7] 998, 3-bromo-9-phenyl-9H-carbazole, bis(pinacolato)diboron,
Pd(dppf)Cl2, KOACE DMFo] =91 & 130TCoA] 3A1ZF wutalt}, WS SRS ooz A3 & ZF 49 U)F

zarg 39 FE5e], f7lTe] HERRvEs A ¥ yER2dad dis o&ste] AZ2Ad. 1A
£ 38 ¥ dedxsto] A 15 65 %9 FEE AU

t}wt, 9-phenyl-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-9H

—carbazoles ¥ 3sl= ASo+=, A 19 AL HANA 3-bromo-9 —phenyl-9H —carbazole ™4l 2-bromo-9-
AE

phenyl-9H-carbazole & AF&3l= Aelstas A 7] FAHY 549 stk & 64 %.
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Pd(PPhs),
F 3 K2CO
Q_C?’O THF/HA0

1 2

HES-2 25 Fxee] FIHA 28 AZ3H7] $18ke, 9-phenyl-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
y1)-9H-carbazole, Eglnaw ‘%ixdl, Pd(PPh3)4, e (K2003) < HEgslo| =257 (THF)
(tetrahydrofuran)® ZFH<Foll Y 85ColA 12413F SF3it). Whe 24 & FH49 WEdZ2elo] = (nethyl
chloride) MC) 2 3¥H FZ3to], fr7]5el EAstE AdES Ay & vfavlgAsolER dxstal &g &
F3lo] dolzl AFHES AHARVE I E o] &dte] Aste T4 28 63 & TEE €5 7 UAUTH

3427} 2-(3,5-dibromophenyl )-9-phenyl-9H-carbazoled 7%+ 9-phenyl-3-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan—2-yl)-9H-carbazole Al 9-phenyl-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-9H-
carbazole & AM&3l= AL AQstas 47 dHETL ¢ std. 8 60 %.

3. XA 3] Fdu

Cu powder = N
K>CO3
Na2804 @
nitrobenzene Br

Fzsle] F7hA 35 A RE7] Y8, 3-(3,5-dibromophenyl)-9-phenyl-9H-carbazole, tho]#|do}
E%(NaZSOéL) T (Cu), YEEAAS Y 190 Coﬂﬂ 12A12F gFgtet, 93 24 5 &

sto], 715l EAstE APAES HI $ nfauFAdcER 7Ax3a

48 5 9

e 29iE DHAE ol gaed Ushe B0 3% 73 & S
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o =
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2
T

o = % w

Ol
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I
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du (2
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fr oo

52 op T (8 (%

AR

A% toldHdoldl 4l N-phenylnaphthalen-1-amineS AR&3= AL A|9dtiy:= A

=
7] WY sdsitt. & 70 %.
ZZHA) 39 Are] ZF e dd ¢ 3-(3,5-dibromophenyl)-9-phenyl-9H-carbazole¥} tio]#dolwl 4l 2-(3,5-
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dibromophenyl)-9-phenyl-9H-carbazole®} 9,9-dimethyl-N-phenyl-9H-fluoren-2-amine& A}&3t= AL A28}

S 7] AN etk SE 68 %,

=704 39 Aro] vlEdY H$ 3-(3,5-dibromophenyl)-9-phenyl-9H-carbazole®} tlo]#H|doldl 4l 2-(3,5-
dibromophenyl)-9-phenyl-9H-carbazole¥} N-phenylbiphenyl-4-amine = A}g3dl= AL AQdtas A7) AW
7 Y3ttt & 65 .

N

@_@ Ar bis(pinacolato)diboron o I\i

N
Pd(dppf)Cly @
KOAc

-B
O "
e >\<8

4

wheAl 45 FAZEe] TR 48 AFs7] Y3%ke],  3-bromo-N,N-diphenyl-5-(9- phenyl 9H-carbazol-3
yl)aniline, bis(pinacolato)diboron, Pd(dppf)Cl,, KOAcS UlH|EEEo}nfo]o] =<l 3 1307CoA 3AIZF xL

Wt W ERES geow AW ¥ FR4d dIzzduen sw FEed, 47139 dIzzdue
AAG § tEF2 2ty iks ol gste] AR, uAE dE § A3 FHA 45 6190 FER
O-]O—]q_
T A .

A 49 Aro] U=xEA A$ 3-bromo-N,N-diphenyl-5-(9-phenyl-9H-carbazol-3-yl)aniline ©4l N-(3-
bromo—5-(9-phenyl-9H-carbazol-3-y1)phenyl)-N-phenylnaphthalen-1-amineS A}&3l= AS A Lstas A

AR sdsitt. & 67 %.

A 49 Aro] ZF e WY 7 3-bromo-N,N-diphenyl-5-(9-phenyl-9H-carbazol-3-yl)aniline ©HAl N-(3-
bromo-5-(9-pheny1-9H-carbazol-2-y1)phenyl)-9,9-dimethyl-N-phenyl-9H-f luoren-2-amineS A}&3l= AS A

9l A7) NI =AY, 48 55 .

A 49 Are] H|HEEY A% 3-bromo-N,N-diphenyl-5-(9-phenyl-9H- carbazol-3-yl)aniline © 4l N-(3-
bromo—5-(9-phenyl-9H-carbazol-2-yl)phenyl) -N-phenylbiphenyl-4-amineg A}&3l= AE ALstas A &
AT sttt & 60 %.
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: ) O
— - N— = _
Pd(PPhs)4 @ O N
NaOH N

THF/H,0

kg2l 55 Fxste] IgE A3 4357 $918be], 3-bromo-N, N-diphenyl-5-(9-phenyl-9H-carbazol-3-
yl)aniline,N,N-diphenyl-3-(9-phenyl-9H-carbazol-3-yl)-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yDaniline, Pd(PPh3)4, FAFSIGEFS HEZslo| =283} SRl 9 90TolA 12417+ 37 t‘ﬂ\:‘r ey

F4 F eRe WPSRIER 39 FF sol, f7150) EAGE FARS BHF F o aselER
Azaa §u1E FEete] Qojzl AR AUAZME NS ol gl Ash: B A-3S 53 & FEE
e & 9k,

3HEA-39]  Aro] YZEd 9= 3-bromo-N,N-diphenyl-5-(9-phenyl-9H-carbazol-3-y1)aniline, N,N-
diphenyl-3-(9-phenyl-9H-carbazol-2-yl)-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)aniline w4l N-
(3-bromo—5-(9-phenyl-9H-carbazol-3-y1)phenyl )-N-phenylnaphthalen-1-amine, N-phenyl-N-(3-(9-phenyl-9H-
carbazol-3-yl)-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1l )phenyl )naphthalen-1-amineS A}&3st= A
< AQstas A7 FAEH Y strh. & 60%

81912 B-os] 4 il

3etEA-32] Aro] EZFedd A9+ 3-bromo-N,N-diphenyl-5-(9-phenyl-9H-carbazol-3-yl)aniline, N,N-
diphenyl-3-(9-phenyl-9H-carbazol-2-yl)-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)aniline w4l N-
(3-bromo—5-(9-phenyl-9H-carbazol-2-y1)phenyl)-9,9-dimethyl-N-pheny1-9H-f luoren-2-amine, 9,9-dimethyl-
N-pheny 1-N-(3-(9-pheny1-9H-carbazol-2-y1)-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pheny! )-9H-
fluoren-2-amines AHE-3h= A& AlQstaes 7] FAAHA 549 stch. & 55%

SHHE B-119] 34 W

39EA-39] Aro] H|HdY A9 3-bromo-N,N-diphenyl-5-  (9-phenyl-9H-carbazol-3-yl)aniline,N,N-
diphenyl-3-(9-phenyl-9H-carbazol-2-y1)-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)aniline w4l N-
(3-bromo-5- (9-phenyl-9H-carbazol-2-y1)phenyl)-N-phenylbiphenyl-4-amine, N-phenyl-N- (3-(9-phenyl-9H-
carbazol-2-y1)-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1l)phenyl )biphenyl-4-amineS A}&3}+= A
Aeletiie 7] M Y stk & 51%.
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fr7] BL A-Ape] Az 7t

oloj X, AFFE = EA NPD(ES NPBEF 3HE 30mme] FAR WAegFsle] & 535S AT, &
FE2S YA T Jee AL E FYZoR ZAHY Aole & 5452 A 45mm FA < BD-052K7F 7%
=39 g (o], BD-052X+= A éﬁ% LHEOn, WE TAE BARE 9 10- DM v erdl-2-tE Al
(AND) & AHE3IATE. & AAFoz (1,1 -Hlavd)-4-Sd o E)u A (2-HE-8-F = & o) E)dFnH (o]
3} BAlgZ 2F7]3H) & 10 nm 9] FA=Z {%%&6‘}1, ojolA HAFYPFTOE ET (8 ﬂiﬂl ) &FuE (9
3t Algx2 TS 40 nme] FAZE ATSIY. o] &, &=2Ast &Ze 549 LiFE 0.2 mY FAZ $3F

Sk, olold Al 150 mel FAR FAste] o Al/LIFE SFoR ASTHORA fI1AA WEEAE Az
it

54 7

NPD
H]ﬂ/ﬂﬁlq
gl Aeeas AerdsoR SAUS 45, s f& 2 2w ekE Al 4,47 47 -Egs
(N-(2-vz&)-N-sfdotn]im)-Efadobnl (o]s} 2T-NATAR °F7|¢h& A&7 =22 Abgste] dddet &

* 1

AL FF A%k AFE= Iy A

A5 (V) ( mA/cmZ ) ( cd/A) (x,vy)
AN 1 |geE A- 5.74 13.84 8.06 (0.150, 0.147)
AN 2 |geE A-T 5.69 13.89 8.12 (0.151, 0.147)
AN 3 |3aE B-9 6.00 13.72 7.88 (0.151, 0.145)
AN 4 |gEE B-11 5.99 13.31 7.78 (0.150, 0.146)
Hlald] 1 2-TNATA 6.95 14.31 6.34 (0.150, 0.151)

71 3 19 AAEFH & 5 dxe], & 2R fAARF LS ARE o] &F a2
ol Merp dgd Bk ofyet Faemed FA Bgo] dojAmE {rldAE gAY AeFEARE
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