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[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

s8h4) 1, sjeta 29] ShgrEol dg IurAQ g4 uhy

SEE46] 10-1986743

Any
Ar;—N Br
Aty An ) <3—)H< y PAPPH):
n-BuLi V4 \_{ + Sub material Final material
Ether, CuCl, Br N-Arg THF / NaOH
/
W Br Br Ar7
B B ar M A 2
I s 1 2 = =
+  or  Poidbak/P(t8u) = Ary = Arm Arz=Ary
H Toluene / NaOt-Bu
Br Ar{N‘ArB A
Arry N Br
: B / Pd{PPhs),
+ /_\ n-Buli \):\>_</:<>, + Sub material ——————— Final material
Ether, CuCl, N/ N/
o o ¥ THF / NaOH
Br /N*Arg
Ar;
'
A B
Arqy 2Ary, ArpzArg
A Al 9 2
o = o = o] =lsLo S o .
8ty 3, sjet 40] gl o Jwrd A By
Arg~ N O
A\r1\M
. Pd(PPhg),
— o nBuli Q Q + Sub material Final material
Ether, CuCl
Br 3 LN THF / NaOH
Br {
=
~ c b
/ - - Ary = Ar;
HNTY IZAT pay(dbas /P(tBu)s B
2 U Toluene / NaOt-Bu
)i/ Br —Ary O
Br Ari~y
n-BuLi Pd(PPhs),
L c — Q Q + Submaterial ———— Final material
Ether, CuCly THF / NaOH

2

Ary =Ary

2 A 9 3
Sub material®] 4utx<Ql A Hb

H O J34L

Pd,(dba)s / P(t-Bu)s
ARl R

Toluene / NaOt-Bu

n Ars — 0, p
Ars” CArg N—Qar + B-B,
Ay M o o

o 9

/B_B\

(o] o

N «,  Pdy(dba);/ P(t-Bu)s \4
[ =, N@—Br +
y,
NBS -
-Arg ———> N-Ar.
3 MC 3+
Br

Toluene / NaOz-Bu
\ /)

Swe

Br—-Ars n
or s Pdy(dba)s / P(t-Bu)s
Br-Ars Toluene / NaOt-Bu

L
z\
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[0060]

[0061]

[0062]

[0063]
[0064]

[0065]

[0066]
[0067]

[0068]

[0069]

SEE46] 10-1986743

shzlell M= 7] stk 1 A 4 A AR FEE A WIA DE sk Rl dial oA es AR

g,

& Al 4
FUEA A9 R4 oA

3,5-dibromo-N,N-diphenylaniline®] 34

Br Br ©N© Pd,(dba)s / P(t-Bu)s @N
+
Toluene / NaOt-Bu QBr
r

Br

B

250mL. FmberE et ~3e] 1,3,5-tribromobenzene(18.6 g, 59.1 mmol), diphenylamine(10 g, 59.1 mmol),
Pd,(dba);(1.6 g, 1.77 mmol), P(t-Bu)s;(3.6 g, 17.73 mmol), NaOtBu(14.2 g, 147.8 mmol), Toluene(150 mL)Z

SAYE Yo Fo ALoA 30E7F vhS stk whgo] dunyd WeyddIF2glol=9 ¥ brine & ©]
ste] F&35FaL MgSO,2 7158 AR, oy #7152 silicagel columdte] 13.1 g (54.9 %) 9] A E

AU,

o oo

N-(3,5-dibromophenyl)-N-(naphthalen-1-yl)naphthalen—-1-amine®] ¥4

e e
Br Br OO N O Pd,(dba), / P(t-Bu), O
+
\©/ Toluene / NaO¢t-Bu O QBr

Br

250mL HEuterZgf~Fol 1,3,5-tribromobenzene(37.2 g, 118.2 mmol), dinaphthalen-1-ylamine(20 g, 118.2
mmol), Pdy(dba)s;(7.2 g, 3.54 mmol), P(t-Bu)s(7.2 g, 35.46 mmol), NaOtBu(28.4 g, 295.6 mmol),

Toluene(300 mL) & TAUZ Y2 Fo A2dA 3083 95 ddsin, gkgo] s vedasE2gol=o}
5, brine & ©o]&3dlo] FE3 1 MgSO,E F7 E o

(54.9 )] ALES I,

5% silicagel columnd}e] 26.2 g

ol
o
)
BN
<
2
e
2
™
Ho
N

3,5-dibromo-N,N-di-p-tolylaniline®] ¥4

§ N
Br Br /©/N\©\ Pdo(dba); / P(t-Bu)s
+
Toluene / NaOt-Bu %}Br
Br X

B
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[0070]

[0071]

[0072]

[0073]
[0074]

[0075]

[0076]
[0077]

SEE46] 10-1986743

250mL. TRt Et~39] di-p-tolylamine(15 g, 76.03 mmol), 1,3,5-tribromobenzene(23.9 g, 76.03 mmol),
Pd,(dba);(2.09 g, 2.28 mmol), P(t-Bu)s;(4.6 g, 22.8 mmol), NaOtBu(18.3 g, 190.1 mmol), Toluene(200 mL)Z

FAYR Ye Fof Ao 3087 S [y, ko] grxEd wWEdFzeo|=9 &, brine & 9]
3lo] &3k MgSO,E F715S Axd. dojz #7]5S silicagel columdle] 13.5 g (41.1 %) ¢ A E

\:)s)\‘:]—

tlo oo

H Al e 5
FHEZ B ¥4

5,5'-dibromo-N3,N3,N3' ,N3'-tetraphenylbiphenyl-3,3'-diamine (B-1)2] ¥A]

@ oL

Br
N nBuLl
%} Ether cucl,
30
250mL T nteEel~3e)] ether (150 mL) <} 3,5-dibromo-N,N-diphenylaniline(13.1 g, 32.5 mmol)E ¥ il -78

T2 WYzFsk & p-Buli 2.5M in hexane(14.3 mL, 35.75 mmol)E& AJA3] Z7}atc}h. -78 ColA 1A% 7F=F w
Wkalar, CuCl,(4.8 g, 35.75 mmol)E 2L& th& 5A17F SoF wwkalar, AbLoA 12417 H¢F wyksich, wkgo

—

2]

gaEy odelAEe]E &, brines o]&sltel FEHsa NgSO,E  frrlTe A ol #HUISS

silicagel columdte] 14 g (66.6 %) HAHAES LA},

1)-N3'—(naphthalen-2-y1)-[1,1'-biphenyl]-3,3'-diamine (B-2)<]

5,5'-dibromo—N3,N3,N3"'-tri(naphthalen-1-

@A

(i g - OO0
.
O 2 Ether, CuCl2 O

500mL T bEEet~3e) ether(350 mL), N, N-(3,5-dibromophenyl)-N-(naphthalen-2-yl)naphthalen-2-amine
(26.2 g, 52.1 mmol)S ¥iL, -78 CZE WZ3F ¥ n-Buli 2.5M in hexane(22.9 mL, 57.31 mmol)S A A3 %7}
Beb. =78 CollA 1IAZF 7FF abslar, CuCly,(7.7 g, 57.31 mmol) S ©L UL HAIZE EoF wwkalar, Ab--of A
12A13F &t wykstth, whgo] dREH oEHolMEHOlE &, brines ©]839 FESA MgSO,= F715& Ax

_7"':_
slth, dojx £7)1% L silicagel columdle] 26.8 g (60.7 %) AWAAELS AT},
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[0078]

[0079]
[0080]

[0081]

[0082]
[0083]

[0084]

[0085]

[0086]
[0087]

SEE46] 10-1986743

5.5'-dibromo-N3,N3.N3' ,N3'-tetra(naphthalen-2-y1)biphenyl-3.3'-diamine (B-3)¢] 3}A

'

— N

Q ST O~
Br

500mL FEvbEEEtA39]  ether (300 mL), N,N-(3,5-dibromophenyl)-N-(naphthalen-2-yl)naphthalen-2-
amine(26.2 g, 52.1 mmol)< @i, -78 T= Y73k F n-Buli 2.5M in hexane(22.9 mL, 57.31 mmol)=S A A]3]
Z7pghek. 78 ColA 1A7F 7hF wwralar, CuCly(7.7 g, 57.31 mmol) S ¥ ohd 5AIZF SoF wnkalar, A&

oA 12413F FF wnkgity, Rkgo] fRwW o "olAHo]E &, brines °]&dto] FEHIFAL NgS0,E FU1SS

Azx3th, oA F715S silicagel columndle] 25.8 g (58.5 %)) AAES Ar}).

5.5'-dibromo-N3,N3.N3' ,N3'-tetrap-tolylbiphenyl-3,3'-diamine (B-4)¢] ¥4

: (/%\
8 _ ©%
4@’%}& %I;UC]Q) O

Br

250mL FvfeE et~ 39] ether(150 mL), 3,5-dibromo-N,N-di-p-tolylaniline(13.5 g, 31.3 mmol)S YiI,
-78 CT= Y23k & p-Buli 2.5M in hexane(13.8 mL, 34.4 mmol)S A A3 A7}stct. -78 TolA 1A7F 71
AR, CuCla(4.6 g, 34.4 mol)E W2 thg SAIRE §F wkelar, oA 12417 F<t wukgie), whg-o]

gasw oEoAHlE &, brined °]&ste] FEsL MgSO.E VTS AR Ao

silicagel columnd}e] 12.8 g (58.2 %) 2] AAHES AT},

)
ofj
o

71

& Al 9 6
FUEA Co 34

2.4-dibromo—9-phenyl-9H-carbazole2] 343

s e

N
Pd,(dba)s / P(t-Bu
O Toluene / NaOt-Bu
Br

Br Br

1100mL. SupetZat2~ =0 2,4-dibromo-9H-carbazole(5.0 g, 15.38 mmol), iodobenzene (3.14 g, 15.38
mmol), Pd.(dba);(0.42 g, 0.46 mmol), P(t-Bu); (0.94 g, 4.62 mmol), NaOtBu(3.7 g, 38.45 mmol),
=]

9
Toluene(50 mL) & AR €2 Fo 80 °CollA 2415 vEg-S Ay, whgo] ga=d vEAZ2e o]
=9 &, brine & °]&3le] F=3HuL MgSO4E 715 Axsg. Ao F7]15S silicagel columdte] 5.2

g (84.3 ©)2] AHAES AU}



[0088]

[0089]
[0090]

[0091]

[0092]
[0093]

[0094]

[0095]
[0096]

SEE46] 10-1986743

2.4-dibromo—9-(naphthalen-1-y1)-9H-carbazole®] 34

Pds(dba)s / P(t-Bu)s N

Q Br O ! Toluene / NaOt-Bu Br

Br

Br

100mL TufeEEZ ek~ 39 2, 4-dibromo-9H-carbazole(5.0 g, 15.38 mmol), 1-iodonaphthalene (3.91 g, 15.38
mmol), Pd,(dba)s;(0.42 g, 0.46 mmol), P(t-Bu); (0.

94 g, 4.62 mmol), NaOtBu(3.7 g, 38.45 mmol),
Toluene(50 mL)E A UZ Y2 o 80 °CollA 2A17Fs<E vhg-S &gttt whgo] gayW HedZ 2ol
=9l &, brine & °o]&3l FEF3 MgS0,.2 7155 xR, ¥ {7155 silicagel columndle] 5.4

g (77.7 9 WAHEE 4.

2.4-dibromo—9-(naphthalen-2-y1)-9H-carbazole®] 34

HN O O
. | Pd,(dba)s / P(t-Bu)s I
Q Br Toluene / NaOt-Bu Br
Br
Br

100mL SupekEZ et~ =0 2,4-dibromo-9H-carbazole(5.0 g, 15.38 mmol), 2-iodonaphthalene (3.91 g, 15.38
mmol), Pd.(dba);(0.42 g, 0.46 mmol), P(t-Bu); (0.94 g, 4.62 mmol), NaOtBu(3.7 g, 38.45 mmol),
Toluene(50 mL) & AR €2 Fo 80 °CollA 2415 vEg-S Ay, whgo] Sda=d vEAZZe o]
=9 & brine & o]g3sle] FEH51 MgSO.E F71ES Azt dojzl §71%S silicagel columndle] 5.2

g (77.3 ) AAES AU}

2.4-dibromo-9-(p—-tolyl)-9H-carbazole2] 34

)
. | Pd,(dba)s / P(t-Bu)s
% } N
{ Ve

Toluene / NaOt-Bu Br O O
Br

Br

100mL SutE-Zet~T00 2,4-dibromo-9H-carbazole(5.0 g, 15.38 mmol), 1-iodo—-4-methylbenzene (3.35 g,
15.38 mmol), Pdy(dba);(0.42 g, 0.46 mmol), P(t-Bu)s (0.94 g, 4.62 mmol), NaOtBu(3.7 g, 38.45 mmol),

Toluene(50 mL)E TAWZE €2 Fo 80 °CollA 2AIHEQt HHa-& Hdgt, dhgo] gxsw wWEdS 2ol
T &, brine & °]83te] FE3FAL MgSOE 715 AxeH. o /75 silicagel columdte] 4.9

g (76.7 ) WAHEE LU
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[0097]

[0098]
[0099]

[0100]

[0101]
[0102]

[0103]

[0104]

[0105]

SEE46] 10-1986743

9-([1,1'-biphenyl]-4-y1)-2,4-dibromo-9H-carbazole®] A

S )
. | Pd,(dba)s / P(t-Bu)s
{ e

Toluene / NaOt-Bu N

100mL FnbeEZet2~3e] 2,4-dibromo-9H-carbazole(5.0 g, 15.38 mmol), 4-iodobiphenyl (4.31 g, 15.38
mmol), Pd.(dba);(0.42 g, 0.46 mmol), P(t-Bu); (0.94 g, 4.62 mmol), NaOtBu(3.7 g, 38.45 mmol),
=]

Toluene(50 mL)E TAHE ¥ Fo 80 ° CollA] 2A1ZH5 vHg-& Zgsit}t, wkgo] Sdssyd wWEAS2e}o]
Zot B, brine & ©]&3l] FEIIL MgSOLE 715 AXRY. oA F7]15 S silicagel columndte] 5.1

g (69.5 B2 AAES AU},

2.,4-dibromo—9-(4-phenylnaphthalen-1-y1)-9H-carbazole2] A

Wi o G
* Q O | _Pda(dba); / P(t-Bu)y
Br

N
Br Toluene / NaOt-Bu Br
Br

100mL 5vtEEetA390] 2,4-dibromo-9H-carbazole(5.0 g, 15.38 mmol), 1-iodo-4-phenylnaphthalene (5.1
g, 15.38 mmol), Pdy(dba)s;(0.42 g, 0.46 mmol), P(t-Bu)s; (0.94 g, 4.62 mmol), NaOtBu(3.7 g, 38.45 mmol),

Toluene(50 mL)E TAHZE €2 $o 80 ° ColA 24
to} =, brine & ©]&3te] FEF3A NgSO.E /715

g (67.6 9) WAHEES LA,

o r“
B3
BN
rot
O
ne
2
)
Ho
NE
ofj
o ©
©
o
o
oQ
@
o
=
o
=
=}
O
)
2
ol
=~

2.4-dibromo—9-5D-phenyl-9H-carbazole 9] A

D D

SR,

HN

. DQH Pd,(dba); / P(t-Bu), D | D
Toluene / NaOt-Bu

Sl D

Br

Br

100mL SuleZet <30 2,4-dibromo-9H-carbazole(5.0 g, 15.38 mmol), iodobenzene-D5 (3.22 g, 15.38
mmol), Pd.(dba);(0.42 g, 0.46 mmol), P(t-Bu)s; (0.94 4.62 mmol), NaOtBu(3.7 g, 38.45 mmol),
=< g3}, REgo] fnHW WEASTZ o]
t}. dojz $71%S silicagel columndle] 4.2

Toluene(50 mL)E TAUE W& $Fo 80 ° CollA]l 2A1ZH5<t
=9 &, brine & °]&3le] F=3HuL Mg504i 7155 dAx

g (67.2 )2 AAES AU

rsL‘ rE’: &
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SEE46] 10-1986743

[0106] 9-([1,1'-5D-biphenyl ]-4-y1)-2,4-dibromo-9H-carbazole 2] 4]

D
D

O s :
HN Pd,(dba)s / P(t-Bu)s
w0 )< )
Q Toluene / NaOt-Bu
Br o b

D

D

N
Br Br
[0107] Br
[0108] 100mL FebeEEet2~3e]  2,4-dibromo-9H-carbazole(5.0 g, 15.38 mmol), 4'-iodo-2,3,4,5,6-d5-biphenyl

(4.39 g, 15.38 mmol), Pdy(dba);(0.42 g, 0.46 mmol), P(t-Bu); (0.94 g, 4.62 mmol), NaOtBu(3.7 g, 38.45
mmol), Toluene(50 mL)E AR €& o] 80 ° CollA 2417 &< ¥HSS
Z2gtol=9t &, brine & o] &3l FE3HAL MgSO,= F715E x4

gy, whgo] SaFEH W
= 2
3le] 3.7 g (70.5 %) AAES A},

- O
#+71%<% silicagel column

O

[0109] 2.,4-dibromo—9-(5D-4-phenylnaphthalen-1-y1)-9H-carbazole 2] 4

Q O Pd,(dba); / P(t-Bu)s OO
+ D 1

Toluene / NaOt-Bu
Br

[0110]

[0111] 100mL TovbgZEt~3e] 2,4-dibromo-9H-carbazole(5.0 g, 15.38 mmol), I1-iodo—4-phenyl-d5-naphthalene
(5.16 g, 15.38 mmol), Pdy(dba);(0.42 g, 0.46 mmol), P(t-Bu)s; (0.94 g, 4.62 mmol), NaOtBu(3.7 g, 38.45
mmol), Toluene(50 mL)E FAIHIRE Y2 $o 80 ° ColA 2A7bEt whgS xsfgitt. Rbgo] ghnwd HE

Z2dol=¢ & brine & o] &3l

ok z IS
F=3laL gSO4E F715S Axsg. o #f715E silicagel column
3l 5.3 g (64.7 B AAHES AU},

4 Al o 7
[0112] Z7+24 Do 34
[0113] 2.2'-dibromo-9,9'-diphenyl-9H,9'H-4.4'-bicarbazole (D-1)¢] A

- @g B,
I oo -
O e P

[0114]

[0115] 250mL SEHEZ et~ T0l ether (150 mL), 2,4-dibromo—9-phenyl-9H-carbazole(12 g, 29.9 mmol)& Yil, -78
Tz Y243t & n-BulLi 2.5M in hexane(13.16 mL, 32.9 mmol)S A A3 A7}stc}t. -78 ColA 1A7F 7} uyk
3FaL, CuCly(4.4 g, 32.9 mmol)E Y2 UhS 5AIZF &9F wwkstar, 204 12413+ &9 wukstt, whgo] ¢
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[0116]

[0117]
[0118]

[0119]

[0120]
[0121]

[0122]

[0123]
[0124]

on

E546] 10-1986743

o

25H ol HolE & brined ©]&3}
columndle] 13.2 g (68.7 %) AAHES o

=8k MgS0,. 2 fr7lss AxdT. o3l #7155 silicagel

P o S

250mL SEREZ el ether(150 mL), 2,4-dibromo—-9-(naphthalen-1-yl)-9H-carbazole(18 g, 39.9 mmol<-
U5, -78 C= Y2k ¥ n-BuLi 2.5M in hexane(17.6 mL, 43.9 mmol)S A A3 #A7}stct. -78 TollA 1A17F
7V wgkstar, CuCly(5.9 g, 43.9 mmol)E ¥ Th 5AIZF &b wwkabar, A2olA 12417k &<t wlRkghe},

Hhgo] nsW "ot HlE &, brines ©]8dte] FEdAL MgSO,E F7ITE AR, Ao RS

silicagel columndte] 18.9 g (63.8 %) AAHES AL},

7 . PR
D e O mavs

Br

250mL SEuEZ et A~F0l ether(150 mL), 2,4-dibromo-9-(naphthalen-2-yl)-9H-carbazole(18 g, 39.9 mmol<
Y, -78 T2 YZ3k 3 p-Buli 2.5M in hexane(17.6 mL, 43.9 mmol)<S A]A3] H7}stt}, -78 ColA 113+
7V wubslar, CuCly(5.9 g, 43.9 mmol)Z Y& thg 5A%F FoF wwkstar, AF2oA 1243t w<¢F wwHksligg,

Hhgo] ghuEw odopAlHolE &, brined ©]&dte] FEIFAL MgSO,E F7|TS A=, Ao 771

silicagel columnd}e] 18.4 g (62.1 %) o] AWAHES AT},

o
=

ofj

2.2'-dibromo—9,9'-di—p-tolyl-9H,9'H-4,4'-bicarbazole (D-4)2] A

© \©\N O Br
e~ N N\ n-BulLi Q Q

\_» _ Ether, CuCl,

Br N
Br Y O
=

250mL FEHEZ ek~ T00 ether(150 mL), 2,4-dibromo-9-(p-tolyl)-9H-carbazole (12 g, 29.9 mmol)& ¥iI,
-78 C= YZ}3+ & n-BulLi 2.5M in hexane(13.16 mL, 32.9 mmol)<S A A3 A 7}alc). -78 TColA 1A17F 7}k
WHESEAL, CuCls(4.4 g, 32.9 mmol)E E2 The 5AIF &9F wukelar, A=A 12A)3F &<F Rk}, 130

dusd odokAHOlE &, brines ol&3te] FEdtaL NgSO,E #UITS AxRIH. oA /YT

silicagel columdte] 12.9 g (64.3 %) AAES A

o

=
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[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]
[0133]

SEE46 10-1986743

9.9'-di(biphenyl-4-y1)-2.2'-dibromo-9H,9'H-4.4'-bicarbazole (D-5)¢] A

B
J
o0& 4
: - > -
\ Ether, CuCl, Br »

Br

250mL  ToutEEEt~Fe]  ether(150 mL), 9,9'-di(biphenyl-4-y1)-2,2'-dibromo-9H,9'H-4,4'-bicarbazole
(15 g, 31.43 mmol)S ¥, -78 C= WYZ3F & p-BulLi 2.5M in hexane(13.8 mL, 34.58 mmol)<S A A3 &7}
o). 78 CollA 1AIZF 718 adbahar, CuCl,(4.65 g, 34.58 mmol)E ¥ 1S 5A|7F FoF nukslar, Ao

A 12AIRE Eeh ke whgo] R o”olAlHolE =, brines ©]-&8}

Ax3th, dojz $-715S silicagel columndte] 15.7 g (62.9 %)o YAES o

=3l NgSO.= #7155

¥ 2

é?o o8

n BulLi
/ Ether CuCl,

Br

250mL FTuperEEt~ 0] ether (150 mL), 2,4-dibromo-9-(4-phenylnaphthalen-1-y1)-9H-carbazole (15 g,
28.5 mmol)S Y1, -78 C2 Y¥2z}3+ & n-BuLi 2.5M in hexane(12.5 mL, 31.3 mmol)& AA3] #7}3ic},
Col A 1A7F 74 wwkalar, CuCly(4.2 g, 31.3 mmol)E Y& t}S 5A17F HoF wwkdlar, Ao A 12’\]?} 3

oF wykgirh, whgo] AnEHW ddolAEHOlE &, brines ©]&3dte] FEIFA MgSO,E F71SS dxdth. o

o] F7]%5< silicagel columndle] 15.2 g (59.6 %) AAES IUc}.

2.2'-dibromo—9,9'-D5-diphenyl-9H,9'H-4,4'-bicarbazole (D-7)2] A

D
D b D p O Br
Ao T Y o
N ; D D O
n-BulLi
Br O —_— N D
Ether, CuCl
2 Br O D b
Br

250mL SEuEZ e ~F0] ether(150 mL), 2,4-dibromo-9-D5-phenyl-9H-carbazole(15 g, 36.93 mmol)<S @il
-78 C& WZ}3 ¥ n-Buli 2.5M in hexane(16.24 L, 40.6 mmol)& A A3] #7}gct. -78 ColA 1A7F 7}
RkelaL, CuCly(5.5 g, 40.6 mmol)E ¥ TS 5AIZF &9 wWkslal, Aol A 12A13F F9F mukstc), \k§-o]

gaEy odolAEe]E &, brines o]&sltel FEHsa NgSO,E IS A Lo #HUISS

silicagel columndle] 14.9 g (61.7 %)< YAHAES 4
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[0134]

[0135]
[0136]

[0137]

[0138]
[0139]

[0140]

SES46] 10-1986743

9.9'-di(D5-biphenyl-4-y1)-2.2'-dibromo-9H,9'H-4.4'-bicarbazole (D-8)2¢] ¥&A

n-BuLi
Br- g 2. ¢ b
, Ether, CuCl,

250mL SuferEEt 2~ 30 ether(150 ml), 2,4-dibromo-9-(4-D5-phenylnaphthalen-1-yl)-9H-carbazole(15 g,
28.2 mmol)S ¥, -78 C= YZ3k & pn-BulLi 2.5M in hexane(12.4 mL, 31 mmol)S A A3 Z7}3tc}. -
CollA 1A17F 71 wwkstar, CuCly(4.2 g, 31 mmol)E ¥ v} 5A17F §oF nwksiar, AboA 12A13F &<t

SRR whgo] QRET ofHolAElolE B, brined olfate] FHeL WgS0, 2§75 AxAT. Ao

f71%% silicagel columdle] 15.4 g (60.4 %) o] APES AT},

2,2'-dibromo-9,9"'-bis(4-D5—

henylnaphthalen-1-y1)-9H,9'H-4,4'-bicarbazole (D-9)2] %X

Br

o5 2 3
D e T D

250mL TvteErEEt~ o) ether (150 mL), 2,4-dibromo-9-D5-phenyl-9H-carbazole(15 g, 31.1 mmol)<S YL,

-78 C2 WYz}s & n-Buli 2.5M in hexane(13.7 mL, 34.2 mmol)E& AJA3] Z7}at}. -78 CTolA 1A%+ 7}

wkElaL, CuCly(4.6 g, 34.2 mmol)E ©S th& 5A17F H¢F wukatar, AbLolA 124)7F ot wvksit), ks
3]

gaEy odetAEe]E &, brines o]&stel FEsa NgSO.E IS AT

silicagel columndle] 14.7 g (58.7 %) ¢ AWAHES Ar}.
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i

FD-MS

m/z=644 .05,

CaeHzeBraNz

m/z=844 .11,

CszHaaBr 2Nz

m/z=844.11,

CszHaaBr 2Nz

m/z=700.11,

CaoHaaBr2Ng

[0141]
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* 2
st TE FD-MS
7 ~
C\)\NQ Br
p-1 Q@ m/2=640.01, CagllosBroNs
Br }: N. \\\/
(Y 7 e
AW )\
D=2 = \Iﬁ;{" Q 0/2=740.05, CallogBroNs
Br \\j u
D
. 7Ny
b3 S Q o 0/2=740.05, CyHagBraNs
D
)/\\\ Br
7N =
D4 paae@s n/7=668.05, CagllogBraNe
Y/ \\(N Y
Br L)
o
INIINT A
D-5 = Ao m/2=792.08, CigllsoBraNo
~ NN\
')/\“ Br
< > </ 3 5
D=6 9 %QJQO m/z=892.11, CsellsBraN:
= NN\
o @
B, b /\\: Br
{/}%\
D=7 g I m/2=650.08, CaglliaD1oBroN;
Br
D D K
D-8 DiD - K g m/z=802.14, CygHaoD10BroNs
Br/
D-9 n/2=902.17, CseHaiBroNe

[0142]

4l A o 8
[0143] HF ¢E A A

BorB' + S-1,8'1,S-2

DorD' + S1,8'-1,S8-2,S8-3, S'-3

[0144]

Pd(PPh3),

THF / NaOH

Pd(PPh3)4

THF / NaOH

_33_
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[0145]

[0146]

[0147]

sovte Sk FHEE A9

mL/Immol), E(2/mmol)S ¥ F 80T=E 7Y 3FAITh. wkgo] ¢axw A2 S/HTE

brines ©]&3le] FZ3FaL, NgSOE
(e}

7131, odotAlEolE =,

, sub material(2.59%F),

SEE46] 10-1986743

Pd(PPh;)4(0.063%), NaOH(6%%), THF(4
TE EolA A4
715S Axsg. oA fUIsS w5 §

AAE 8EES silicagel column 2 AZAAs ] AAES Aon ofefxel o] FD-MSE AAHES g3
=
4719 S Tl dojd HF FFEES AR Aye 7] ¥ 33 2y
* 3
EEE] FD-MS R FD-MS
-1 M/2=974.43, Cy,HgN, o-7 m/z=981.26. CraHuDroNs
-2 m/z=1174.5, CggHeoNs 2-8 m/z=1180.53, CgsHasD1oNs
1-3 m/z=1174.5, CggHeoNs 2-9 m/z=1180.53, CgsHasD10Ns
-4 m/z=1174.5, CggHeoNs 2-10 m/z=1132.53, CgsHasD1oNs
1-5 M/z=1174.5, CgsHeaNs 2-11 m/2=1333.59, C1poHssD1oNa
1-6 m/z=1375.56, CioqH7oNs 2-12 m/z=1333.59, C100HssD10Ns
1-7 m/2=1375.56, CroHhoNs 2-13 M/z=1182.38, CgsHssNsS,
1-8 m/z=1375.56, CioHoNs 2-14 m/z=1200.49, CgsHeoNs
1-9 /2=1375.56. CroaHroNa 3-1 m/z=970.4, CroHssN,
1-10 m/z=970.4, CyoHsoNs 3-2 m/z=1170.47, CggHsgNs
=11 m/z=1026.47, CrgHssNy 3-3 m/z=1170.47, CggHssNy
1-12 m/z=1086.56, CgoHzoN, 3-4 m/z=1122.47, CasHssNs
1-13 m/2=1030.5, CrgHeoNs 3-5 m/2=1323.53, C1ooHsgNs
1-14 m/z=1231.56, CopH7oNy 3-6 m/z=1323.53, CiooHesNs
1-15 m/z=1231.56, CooHyoNs s=7 m/z=1223.5, CgpHesNs
1-16 m/z=1398.39, CosHeoN4Ss 3-8 m/z=1423.56, CyosH7oNs
=17 m/z=1434.60, CiosH74Ng 3-9 m/z=1423.56, CggH7oNs
2-1 M/z=971, CroHsoNs 3-7 M/2=1223.5, CepHeNa
2-2 m/z=1433.63, CrogHsoD1oN; 3-8 m/z=1423.56, C1osH 70N,
2-3 m/z=1433.63, C1osHeoD10Ns 3-9 m/z=1423.56, C1osH70Ns
2-4 m/2=1122.47, CeaHesNa 3-10 M/z=980.47, CrpHD10Ns
2-5 m/2=1323.53, CrogHecNs 311 m/z=1180.53, CggHasD1oN,
2-6 m/z=1323.53, CiooHesNa 3-12 m/z=1180.583, CggHagD1oNy
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2E ol99 o
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o] AE7] kel <1
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af
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el
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[0153]

F 9k,

sto] Alxd

Az 9

717471222k e] A=
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el
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[0154]

o

Ho
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[0155]

ol

70
s
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Njo

(soluble process)dl <]

= £HE ZF A ~(solvent
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7

Mo
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o
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X

eyl
1

B

H)

process), ozt

17, §71
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UREE
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=13
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o 9.

=%
©

A (0PC) =8, F71EWAXAE(F7] TFT)

gt

v

1o

S

Wk 22} (OLED) o] T

do 2 #7117

=
5

[0157]

olg A= Atolel wiAldE #7]ES
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wK

No

[0160]

i

23]

No
—

No
By

o
)
o
ToH
23]
el
:éo

_35_



10-1986743
(HTL), 105

=

[

I~

o

s==4
s

L
L

(HIL), 104

(ETL), 108

=

P~ A~
T35

(EIL), 107& A=t

g3l G )% bl delA 9 TEE AxE 5 A

717471

o

o
=

=
=
-

A4

o

A ool

=

g

Shu T},
(EML), 106
=(EBL),

=

[}
[<}

o o

=

o
g

J 2} 4] A

Z
Tl

[0162]

[0161]

P
oy

[0163]

J

)

o

OO
T8

Ll

A=A}

)

Bl =
=73 o
el Ahg2 5 glth,

=
< ©

1o AL A of

o

1

Aol ole}

L

st g2 ik

IRt AR5

O

Els

[0164]
[0165]

B

HA o] A (A1) A8= AMEE

L
fu

Z 3 (e-beam

AL 7

=

[i3

Fog A

[e]

i=]

A= 2~9E P (sputtering) ol A
o

l—ﬂoﬁ\_
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71771
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L
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evaporation)¥ #& PVD(physical vapor deposition)
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[0186]

[0187]

[0188]

[0189]
[0190]

SEE46 10-1986743

A 9 9
1 B B S Bt P

s Bl dE o9 FA=S 49 %3
sy, WA, §7] 7] A= A AFFYToRA 2-INATA vHe WFZ2ske] 10mm
FAZ FASAG. olojA 7] THEFE % HuAE FE FEFOE 20m FAR JE SHEUAG. AT
Zaste] vl APE FPsh. olF, BD-052X(IdemitsurD)E g EAER AMgatn S2E BHL9, 10-
trol-(z e dl-2-tEeHD)=AND] & AFE8tlon, g i 402 uAste] Hlal AP s, o]oA
=
=

AAFYFoZ EY2@-FAud=)dFas 40 mn o FAR AZegivt. o] &, =73t ¢

£ 0.2 me] FAR FFsta, olo]A AlE 150 mmo] FAIR F&3te] o] Al/LiIFE 522 AMSEo=H {7]
A g aAE AFErh. o]eh o] AzE AAjd E Hlale {r)ArEFAAE EHbolol A AFANE
7Vsle] EE A X (photoresearch)Ate] PR-6500.% A7 (EL) EAS =Aslgoen, 71 =4 Ay 300cd/m2
71% FEollA Aol AzAL A AlZE W SA FHE S3)] T90 FHES SAT

HwE 98, 2 dyel s3HE diale] de] &ex a-NPD(R]Le-1), ¥]uld-2 18] ¥]ud|-39] 3IES
AETFEToR AMESte] Add et Tdg 729 FU1HAEFLAE AT
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[0191]

SEE46] 10-1986743

H] L of] -1 5.8 6.9 .0 4.4

n) a2 6.1 9.8 .0 3.1 65 82%

H] 2 of| -3 6.5 7.2 .0 4.1 65.7 84%
A Ao (1-1) 4.5 6.5 .0 5.1 83 142%
2 Aol (1-2) 4.8 7.7 .0 3.9 68.8 126%
A Ao (1-3) 5.1 7.2 .0 4.2 68.9 110%
Aol (1-4) 5.3 8.0 .0 3.5 51.1 93%
2] €l (1-5) 5.2 8.5 .0 3.5 68.4 125%
Ao (1-6) 5.3 9.0 .0 3.3 67.3 123%
A A (1-7) 5.4 6.3 .0 4.7 63.0 115%
2] €l (1-8) 5.4 6.8 .0 4.4 72.6 133%
A Ao (1-9) 5.5 8.1 .0 3.7 76.2 139%
2 A4 (1-10) 5.5 9.1 .0 3.3 66.7 122%
A (1-11) 5.3 8.3 .0 3.6 70.5 129%
A A (1-12) 5.3 8.2 .0 3.7 78.7 144%
A4 (1-13) 5.3 6.5 .0 4.6 56.5 103%
A4 (1-14) 5.8 7.2 .0 4.2 56.8 104%
A A4 (1-15) 5.3 9.7 .0 3.1 71.7 131%
A4 (1-16) 4.6 8.2 .0 3.7 48.7 89%
A A (1-17) 5.9 7.8 .0 3.9 46 84%
Aol (2-1) 5.3 7.5 .0 4.0 148.7 272%
A A o] (2-2) 5.1 7.1 .0 4.2 128.8 235%
Aol (2-3) 5.8 9.0 .0 3.3 119.0 217%
Ao (2-4) 5.6 7.0 .0 4.3 144 .4 264%
A Ao (2-5) 4.6 7.6 .0 3.9 94.2 172%
Ao (2-6) 4.8 9.7 .0 3.1 98.6 180%
A A] @) (2-7) 5.2 9.8 .0 3.1 107.1 196%
A AT (2-8) 4.9 7.5 .0 4.0 147.8 270%
A Aol (2-9) 5.3 5.5 .0 5.4 115.6 211%
2] €] (2-10) 5.2 6.3 .0 4.8 106.7 195%
A A (2-11) 4.8 7.1 .0 4.2 110.4 202%
A4 (2-12) 4.7 7.1 .0 4.3 96.1 176%
A4 (2-13) 5.9 9.4 .0 3.2 50 91%
A A (2-14) 6.1 8.2 .0 3.7 47.5 87%
2 A€l (3-1) 5.7 7.8 .0 3.8 148.7 272%
A A o] (3-2) 5.7 7.1 .0 4.2 92.1 168%
2 A o] (3-3) 5.7 6.9 .0 4.3 131.3 240%
A A o] (3-4) 5.3 9.4 .0 3.2 115.6 211%
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[0192]

[0193]

[0194]

[0195]

[0196]

[0197]

SEE46] 10-1986743

A 4] | (3-5) 5.5 7.2 300.0 4.2 90.7 166%
2 4] | (3-6) 5.5 6.5 300.0 4.6 123.7 226%
A 4| (3-7) 4.7 5.7 300.0 5.2 120.6 220%
2 4] | (3-8) 4.9 7.7 300.0 3.9 96.4 176%
A A4 (3-9) 4.9 5.5 300.0 5.5 90.9 166%
A ATl (3-10) 5.4 6.4 300.0 4.7 113.3 207%
A A (3-11) 5.3 8.1 300.0 3.7 138.0 252%
A A] ¢ (3-12) 5.3 5.7 300.0 5.2 109.3 200%
A A (3-13) 5.4 6.5 300.0 4.6 130.5 238%
A ATl (3-14) 5.1 6.7 300.0 4.5 125.7 230%
A A (3-15) 5.2 6.1 300.0 4.9 90.5 165%
2]l (3-16) 4.8 5.3 300.0 5.7 109.6 200%
AA o (3-17) 4.6 9.3 300.0 3.2 125.6 230%
2] (3-18) 4.3 5.6 300.0 5.4 126.2 231%
A A] ¢ (3-19) 5.2 9.8 300.0 3.1 62 113%
2]l (3-20) 4.9 7.6 300.0 3.9 68 124%
A AT (4-1) 5.0 8.0 300.0 3.7 145.4 266%
A 4| (4-2) 5.0 7.2 300.0 4.2 109.7 200%
2] d| (4-3) 5.1 8.0 300.0 3.8 121.6 222%
A d|(4-4) 5.0 7.2 300.0 4.2 137.6 251%
A 4] o] (4-5) 4.9 7.2 300.0 4.2 119.4 218%
2 AT | (4-6) 4.8 6.1 300.0 4.9 116.6 213%
A A | (4-7) 5.4 6.2 300.0 4.8 93.5 171%
2] o] (4-8) 5.1 7.3 300.0 4.1 131.4 240%
A 4| (4-9) 5.4 7.8 300.0 3.9 105.9 193%
A A] ¢l (4-10) 4.1 6.0 300.0 5.0 135.5 248%
Al (4-11) 4.3 6.9 300.0 4.3 139.7 255%
A A] el (4-12) 5.7 6.4 300.0 4.7 102.8 188%
A A (4-13) 5.5 7.0 300.0 4.3 125.4 229%
A AT dl| (4-14) 4.1 5.7 300.0 5.3 114.0 208%
A Al (4-15) 5.1 5.4 300.0 5.5 143.9 263%
2 4] el (4-16) 5.1 7.9 300.0 3.8 87 159%
A A (4-17) 4.8 7.3 300.0 4.1 70.4 129%
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