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o7 (filter)

shehe 27 g (5780 76 9= I

=

|

A

L

Fu

A 5]

1H NMR: 8.44 (t, 2H), 8.23 (d, 1H), 7.96 (m, 5H), 7.72 (m, 5H), 7.55(t, 1H), 1.67 (s, 6H)
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o n-dakel A AAAA AHE 3

=

=

=

[0202]



[0203]

[0204]

[0205]
[0206]

[0207]
[0208]

[0209]

[0210]
[0211]

[0212]

[0213]

[0214]
[0215]

[0216]

SIHSd 10-2011-0127784

<gqAdd 1-2> 552 142 ZAHE FEY A%

[HF&-2] 1-2]

0
OO 2

1307, 3h
COOH

1-3 14

A7) el 114 Qe ek 1-30% EANE SEE 27 g%, FUQAMPO) 50 nlol ARSI W
B9 130 Co) LEolA 3 A7 Bt 7k whe o deow U ¥, ojsldl ASE 400 alE Wol A4
nAE e F oEgz ofe W AN, olnz de wAE A Az et 14z EAHE

shob= 19 g (78 74%)3 AU

o oo

1H NMR: 8.29 (t, 3H), 8.09 (s, 2H), 7.85 (d, 2H), 7.72 (m, 2H), 1.67 (s, 6H)

<A 1-3> §5H2] 152 ZAHE IFEY A%

H. OH
rrrd DO DD
MeOH, 0°C , 3h Q
HO H
14 1-5

A7 FAd 1-2004 2 FEH 142 FAHE FFE 64 g&, WS (MeOH) 2 Lol H7bsk & FAMAI A
A7) wkg g olof| sodium borohydride(NaBH,) 30 g& 0 C slollAl Al o R iro] HH3] Hrlslgdd. o
S 8NS 0 C shollA] 3 AIZF B wHket & 5 3 LE 9a, A" aAE o3, oygsie] A

=
2w B2 oe W AHE F A Axste] $814 157 HAHE SR 115 g A0

R
Y

<§Adel 1-4> 9k-§2] 1-49] 38 1602 FAHE S3ES A=x

[9H-g-2] 1-4]
H_ OH 2
BENHCI

O‘O.Q reflux, 20h G‘O’Q

HO H

1-5 1-6

A7) Ao 1-304 & 3 152 FAIHE FE 115 g8, 5 N9 HCl 300 mLoll #4FAIZ1 th& 20 A7F
Bt 5 whksgltr. Ao Ui ug, ] vkE &9 & HUlstel mAE A &, AR 1A
= et o|F, oz de TAS HHFo B FEI| MHIT T 7 Axdte] 3384 1-602 XA
H+ 3EE 60.3 g (8 98.5 92 Ayt

<gdd 1-5> 38 1-78 X FH &= 3ES] Ax
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[0217]

[0218]

[0219]

[0220]

[0221]
[0222]

[0223]

[0224]

[0225]

[0226]

[0227]
[0228]

[0229]

[0230]
[0231]

SIHSd 10-2011-0127784

o)
NaBH,
O“. IPA, reflux, 22h ‘ec.
16 1-7

A7) A 1-4o 4 4L FE2 1602 TAEHE FIE 60.3 g, olAZEWE 1.5 L
&) 4

sodium borohydride 36.7 g& FH7Ieith. 7] ¥hg §9& 22 A7F B¢ FF wHAIZ]l & Ad2ow WA
2o, AAE H240 HheES 2 2 Lo Yu wEkekgY. A" uAE i3k 3 oyr Jd& uAS
Yol B2 FH3I| A FEAN nAE Atk AHE FEA =3 AA

ﬁ
sto] wre ATAlY ;A ey 172 EAHE SFE 27.9 g (5

1H NMR (500MHz, THF-d8) 8.49 (s, 1H), 8.43 (s, 1H), 8.34 (s, 1H), 8.03 (s, 1H), 7.98 (dd, 2H), 7.95
(m, 1), 7.50 (m, 1H), 7.40 (m, 2H), 7.35 (m, 2H), 1.60 (s, 6H)

Mass: [M+1]+ 294
<8t o 1-6> 3}t 1-88 EAHE 3gE9 AZX

[Wh&2] 1-6]

¢
OO0 e R

DMF, 80T tort, 1h Br

a

1-8

A7) A 1-50M de FEy 172 BAEE FEE 27.9 ¢ YuEdEEolu = (dimethyl formamide, DMF)
400 mLoll S3HAIA A2 folof, N-bromosuccinimide(NBS) 18.5 g= H7}sle] HEE oS AL}, o]F A
7] Wkg § NS AFeolA 1 AIZF FoF wwdk the, & 1 Lol Yol TAE 4 T, MY nAES oF3&3.
ARAI A E B wghe2 S8 AAe 5, S dxste] Awgd Ao aARl 3ehA] 188 BA|HE 3}
S 33.3 g (78 94.2 B AU,

e

1H NMR (500MHz, THF-d8) 8.83 (s, 1H), 8.53 (s, 1H), 8.48 (d, 1H), 8.08 (s, 1H), 8.06 (t, 1H), 8.03 (d,
1), 7.59 (m, 1H), 7.53 (m, 1H), 7.49 (m, 1H), 7.40 (m, 2H), 1.62 (s, 6H)

Mass: [M+1]+ 372

<§Adel 1-7> 9k-§2] 19] 315t 1-1302 FAHE SHFHEY Ax

Pd{PFhajy, 2 K2CO3
—N toluene, reflux, 13h —N

113

=,
—
—
o
ofo
%
>,
N

ol
)
N
=2

2-bromopyridine 13 mL®} 4-chlorophenylboronic acid 25.2 g2, E5
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[0232]

[0233]
[0234]

[0235]

[0236]
[0237]

[0238]

[0239]
[0240]

[0241]

[0242]
[0243]

SIHSd 10-2011-0127784

tetrakis(triphenylphosphine)palladium(0) [Pd(PPhs),] 4.7 g3 2 N2 ®FZE(K.CO5) 300 mLE FH7Fsaitt.
1%%%22Mﬂ£a}aﬁ.ﬂma§;@ o7 YANA F718 T3 B Fom Bdg. o%F, A &
NE 5, B9 23 g3V ER &9 A b, 5 3k Axste] FFsta, oF AH
AZ2etE 2 (n- At n—'i‘a“ﬂ/‘q%iiﬁﬂ 2=9/1; ¥ n-ib/ A E=10/1)E T3 HAASS & 7xste] A
o] A9l 3] 1-1302 FAEHE ITE 19.6 ¢ (58 77.0%

o
"
22
o

1H NMR (500MHz, THF-d8) 8.62 (d, 1H), 8.11 (dd, 2H), 7.86 (d, 1H), 7.77 (td, 1H), 7.44 (dd, 2H), 7.23
(m, 1H)

Mass: [M+1]+ 189
<8tA o 1-8> 3}t 198 FAHE 3gE9 AZX
[9H3-2] 1-8]

s
- Pd(dhal,, POy, KOAS o
7N ol o+ B G S 7N B
= D’B“O 1 d-dioxane, reflux, 8d = o)
143 /A g
A7] Ao 1-79 4 2e 3}e] 1-1302 ZAHE 3EE 15.3 g2, bis(pinacolato)diboron 24.6 g} $H7

Pd(dba);] 2.8 g, tricyclohexylphosphine (PCys) g7} ZAME(KOAc) 23.8 g& Hubsta, &7 uykslo]

W gog AT Aeom WA F, Y] whe g SRS 400 alE Y1 WAL T, HEee

HEl 400 nLE H7lele] $71E =3 B Zog BIAH

EF oo AT §, P5 PAEFoR Axdtel wHeha, olf A AmvtEa (- n-l/
ZAE=10/1)E S3] AA3e] A3 w=gtlol uAQl 8] 1-98 FAFH+= 3EE 13.2 g (58 58.1 9=

ATt

1H NMR (500MHz, THF-d8) 8.63 (dt, 1H), 8.10 (d, 2H), 7.89 (d, 1H), 7.82 (d, 2H), 7.76 (td, 1H), 7.22
(m, 1H)

1,4—‘:]%’&(1,4—dloxane) 400 mLoll EAMAZL the,  of7]o] bis(dibenzylideneacetone) palladium(0)
[ 5.4
=l

o B 33 B9 4718 5 Ao %8 dsht
2=
()

Mass: [M+1]+ 281
<8t o 1-9> 3}t 1-100.2 FAFHE 3I3EL AX
[9H-3-2] 1-9]

O 7 0 Pd(PPh);, 2 Na,CO; 0
A a
=N o aliquate 336, toluene, refiux
=N
O T o

1-8 1-10

7] FAdeol 1-6014 B ey 1-82 FAIHE S3E 14.5 g A7) Al 1-8d4 B2 e 197 %
A5 = 3= 13.1 gs, E5ql 400 mlLoll e Rkl o, o] 7] 9

tetrakis(triphenylphosphine)palladium(0)[Pd(PPhs),] 1.4 g, 2 N¢] ¥ EH (Na,C0s) 100 mLeF aliquat 336
1.8 mLE H7Ist] 88 A, o] HgES 22 Al FF FF wNks & Ao 2 YAAA fUIE T
I B Fow Pt ¥ 39 PYd A% 5%, B9 s QIUEFR g

g0 ANY F, 5
@ B!

- (s}
A AR (n-F5h n-3ak 24 I "E=10/1)

h=i =
= o o
HEFOR Azl sEAAT. oF, B $EE

HJ'
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[0244]

[0245]
[0246]

[0247]

[0248]

[0249]

[0250]

[0251]
[0252]

[0253]

[0254]

[0255]

[0256]

[0257]

SIHSd 10-2011-0127784

g4 AAlela, oF et

pud

o] mA FHEHA 1-100.%

i
ot

Aol iAQl tlEEEZWEre] fAZ TS, w2l A FEe] A =gkl
AEE B8 13.3 g(58: 76.5%) % AUt

=]

1H NMR (500MHz, THF-d8) 8.73 (d, 1H), 8.55 (s, 1H), 8.44 (d, 2H), 8.07 (m, 4H), 7.87 (td, 1H), 7.66
(dd, 2H), 7.58 (d, 2H), 7.48 (d, 1H), 7.42 (¢, 1H), 7.31 (m, 3H), 7.22 (t, 1H), 1.65 (s, 6H)

Mass: [M+1]+ 448

<A o 1-10> 3}8H4] 1-112 BAHE 33E9 AR

[9F&-2] 1-10]

g )
3. :
&

DMF. 80°C toH, 1h 7N Q O BF
O ™ a

fi_s 4!!}

_— 1-11

A7) A 1-991 A& 3}shy] 1-112 EAlHE 335 13.3 g8 yHEXEolu]=(DMF) 150 mLoll EAFAIZ]
80 T %A &a271 t+S, N-bromosuccinimide 5.8 g& 40 T &Lo|A Hrlsle] ¥h-eES AT},
o]F, WSES AReoA 1 AIZF B¢F wwke ¥ B 300 mLo]l ¥ thA] wytete] nAE AS e, AAHE 1
AE g3, 42 AE HHe yEFRIZYee s 53 § ¥3} oMY EF S8 x5 A3y
EF §q02 AHsA, ol FF IIYEFOR HAxdte FFUL. V] wHES HEZREZM T &3
A7 o dEgo A mASe § Axste] AxAe] mARQD sEHA 1-112 ZAHE SFHE 183.9 g (7F
88.7%)2 LAtk

1H NMR (500MHz, THF-d8) 8.74 (d, 1H), 8.66 (s, 1H), 8.60 (d, 1H), 8.46 (d, 2H), 8.09 (d, 1H), 8.02 (s,
1), 7.88 (td, 1H), 7.71 (d, 1H), 7.65 (d, 1H), 7.58 (m, 3H), 7.51 (d, 1H), 7.39 (t, 1H), 7.32 (m,
2H), 7.24 (¢, 1H), 1.65 (s, 6H)

Mass: [M]+ 525

<@g 1-11> 384 1-142 FAIHE 3jHEe Ax

[9F&-2] 1-11]

Br
Br

H
‘ N Pds(dba),, NaO(t-Bu), P(t-Bu);

+
Q toluene, reflux, 1d l N

1-14

Carbazole 40 g% 1-bromo-4-iodobenzene  81.2 g E 54l e Bl o, o3 7)o

tris(dibenzylideneacetone)dipalladium(0)[Pds(dba)s] 6.6 g, hexaneol] &3|¥ 50 wt%] tri-tert-

butylphosphine[P(t-Bu);] 12 mL9} sodium tert-butoxide[NaO(t-Bu)] 57.5 g& H7}e+ ¥ 27 uwtsict.

A7) Wk E-S Aeor WyZhel thS celite 545F o]&3te] ofystar, o]F ko rjEFEREuElor ZEHSJ|
FEAUT. A7 s5ES A9 A2ZEIHY (-2 -/ HEREWE=9/1)E

Aol uAQl sk 1-147 FAHE 3E 33.4 g(F8: 43.3 9)S AUt

1H NMR (500MHz, THF-d8) 8.13 (d, 2H), 7.80 (dd, 2H), 7.55 (dd, 2H), 7.37 (m, 4H), 7.24 (m, 2H)

Mass: [MI+ 321
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[0258]

[0259]

[0260]
[0261]

[0262]

[0263]
[0264]

[0265]

[0266]
[0267]

[0268]

[0269]

[0270]

SIHSd 10-2011-0127784

<g§Add 1-12> 31514 1-128 BAFHE FE9 Ax

[HF&-2] 1-12]

p L
o

B0
bis{pinacolato)diboron, Pd(dppf)Cl,, KOAc B

O N 1.4-dioxane, reflux, 22h
- g8
1-14 Q 142

¥

o,

7] el 11104 92 38k 1-142 ZAIEE SHHE 33.4 g¥ bis(pinacolato)diboron 31.6 g& 1,4-t
< Ab 400 mLo]] HakA 7] AL, o] 7]l [1,1" -
bis(diphenylphosphino)ferroceneldichloropalladium(I1I)[Pd(dppf)Cl,] 2.3 g3 ZAFZAE 30.5 g& #H7leh &
F aNkslglth. Aoz YA NEEEo| SRS 400 nLE HIIst] wWkAIZl § 7o) tE2 2 g
400 mL& H7tste] f71E S E o2 st & T8 2EE fUE & X3 dIUEF §d90=
AHg & F¢ M EFoR Axdte s5stal, olF Ad ARmEINY (n-FA4F p-Ir/ T EREAE
=9/1 ~ 4/1)E &3 Azt A A 31824 1-128 ZAEHE SFE 32.4 g (58 84.5 9 ATt

1H NMR (500MHz, THF-d8) 8.13 (d, 2H), 8.02 (d, 2H), 7.61 (d, 2H), 7.42 (d, 2H), 7.36 (td, 2H), 7.23
(td, 2H), 1.38 (s, 12H)

Mass: [M+1]+ 369

<gAdd 1-13: 34512 1-0012 BAHE 3FE9 A=

[HF&-2] 1-13]

aliquate 336, toluene, reflux, 13h &N Q
=

2 e
O . @ PA(PPha, 20 NazCOs 0 O
& 8
& O

A7) Aol 111004 42 34 1-112 A= 33HE 13.9 g A7) 44 1-12014 o
A= 11.7 gs il 200 mL o] E i Rl o, 7]
tetrakis(triphenylphosphine)palladium(0)[Pd(PPhs).] 0.9 g, 2 N¢ Ehrhi}

i
usil
(o2}
o
=

—
A
o

=

)

=
w
w
(@2}
—
&)
=]

—

= H7IgE & 13 A Bek 3% wdteid. ez WA wSsES {78 3 2

A7l fF1ETS B 23 PV ER &40 AHE v ¥ FRIUEFOR HFE}]

5o 49 azvEIdy (n-d4k; p-Fal/HER2We=9/1; n-di/ A E=10/1; FR2EXE)E 5

3 & p-@Abell A A 7|aL AHste] Ad kAol uAQl Y] 38k 1-00102 BAIEE 3EE 11
(& 64.9 DS AA}.

1H NMR (500MHz, THF-d8) 8.75 (d, 1H), 8.49 (d, 2H), 8.22 (d, 2H), 8.11 (d, 2H), 7.96 (d, 2H), 7.86 (m,
6H), 7.77 (d, 2H), 7.72 (d, 2H), 7.67 (d, 2H), 7.48 (m, 3H), 7.39 (m, 2H), 7.30 (m, 4H), 7.23 (t, 1H),
1.51 (s, 6H)

Mass: 689,

Elemental Analysis: C, 90.67; H, 5.27; N, 4.07
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[0271]

[0272]

[0273]

[0274]
[0275]

[0276]

[0277]

[0278]

[0279]

[0280]

[0281]
[0282]

[0283]

[0284]

[0285]

SIHSd 10-2011-0127784

<AAld 1-2> 3}3H2] 1-0022 FAHE SFEY A=

A71 el 1-11e14 AF8-% 1-bromo-4-iodobenzene 81.2 g tH4loll 1-bromo-3-iodobenzene 81.2 g&
AbgstaL, olw e FHFES A T 1-12004 AMEE 3EA 1-142 FAHE 3EE i) Ages
AS AQstie, Arld 1-17 Fdg WHo R Faste] g wahe] wAQl 817] 332 1-0022 EA| ==
318% 12.4 g (& 68.2 D) AU},

[3}3}2] 1-002]

1H NMR (500MHz, THF-d8) 8.74 (d, 1H), 8.47 (m, 2H), 8.15 (d, 2H), 8.09 (m, 2H), 7.98 (t, 1H), 7.89 (m,
3H), 7.82 (m, 2H), 7.75 (d, 1H), 7.66 (m, 5H), 7.61 (d, 1H), 7.47 (d, 1H), 7.38 (t, 3H), 7.31 (m, 3H),
7.24 (m, 3H), 1.58 (s, 3H), 1.52 (s, 3H)

Mass: 689,

Elemental Analysis: C, 90.67; H, 5.27; N, 4.07

<A Ao 1-3> 3}8H2A] 1-0030.2 HAIHE 35tEe] Az

A7) A e 1-11914 AF2E 1-bromo-4-iodobenzene 81.2 g tAleol 2,7-dibromo-9,9-dimethylfluorene 101.1
gs AMESlaL, ol AL FHFES V] FAd 1-12014 AHEE 82 1-142 RAE= SEE oAl AE-S)
v AE AQdetae, AAd 1-13 Fde o r Fste] Agt w4 ARl elr] sEA 1-003CF %
AlEE SRHE 9.1 g (78! 43.2 9)& AT

[3}5H4] 1-003]

Mass: 805,

Elemental Analysis: C, 91.01; H, 5.51; N, 3.48

<AAd 1-4> 332 1-0042 EAFHE 3jEY AZ

271 Ao 1-11o14 AF8&¥ 1-bromo—-4-iodobenzene 81.2 g thAlol] 1,4-dibromonaphthalene 82.1 g& A}-&3}
a, ol 4 FFES ”7] g el 1-12004 AHgH 3] 1-142 ZAY = 3= giAle] ARgste AS Al
Qs AAd 1-13F FA3 WHo R sl g =g el 7] 38 1-0042 FAHE IEE
1L9g(¢%46L1%%s:M4.
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[0286]

[0287]
[0288]

[0289]

[0290]

[0291]

[0292]

[0293]
[0294]

[0295]

[0296]

[0297]

[0298]

[0299]

SIHSd 10-2011-0127784

1

ol
1>

[} 1-004]

i

g
)
OQ
SabadaW,
stele
Mass: 739,

Elemental Analysis: C, 91.03; H, 5.18; N, 3.79

<AA 4 1-5> 334 1-0058 BFAHE FE A=z

A7) Ao 1-11004] A% 1-bromo-4-iodobenzene 81.2 g twAle] 1,3,5-tribromobenzene 37.7 g%
ARgataL, ol A SFES V] FAC 1-12014 AREE 38h2 1-147 BAE= SEE Ol AMEShs
As ALstas, AAd 1-13 54 oz Fafste] Ag waqqo 1Al 37| #8h2] 1-005= ZA| ==
S 8.5 g (& 37.9 9)S AU

[3}3H4] 1-005]

Mass: 854,

Elemental Analysis: C, 90.01; H, 5.07; N, 4.92

<AAd 1-6> 35t2] 1-00622 EAFHE IFFEY A=

[o

1-1194 AF&% 1-bromo—4-iodobenzene 81.2 g thAle] 3,4° ,5-tribromobiphenyl 46.8 g& A}
, oldl €& SRt ES V] A 1-12014 AEE 818 1-142 RAIHE sstE gl AREsteE A
=, A 1-13 7Y o g Fasle] dAgh kel uAQ 31r] 3kE 1-0060.2 HA|H = 3

o mlo o
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[0300] Mass: 930,

[0301] Elemental Analysis: C, 90.39; H, 5.09; N, 4.52
[0302] <AAd 1-7> 384 1-0072 BAHE RHEY Az
[0303] A7

SHAd o] 1-11914 A}E-% Carbazole 40 g tj2le] 3,6-di-tert-butyl-9H-carbazole 66.8 g= A}&3}aL, ©]
°© 5 el 1-120014 AR F3HA 1-142 ZAIHE SgHE giild Akt AS AlQstar
Al 1-13 dd o s st Ad w=ddo aAQl &47] &8h 1-007=E FAEE SHRHE 14.6

[0304] [3}s+2] 1-007]
St
RS T

[0305]

[0306] Mass: 801,

[0307] Elemental Analysis: C, 89.96; H, 6.54; N, 3.50

[0308] <A d 1-8> 384 1-0082 EAIHE FFE Ax

[0309] A7) Aol 1-11014 AF8% Carbazole 40 g tjAlol 3,6-dimethyl-9H-carbazole 46.7 g& AF&3kaL, ojuf A
2 IFES 7 74 l 1-120 A4 AFE-H @r@ 1-142 A sgbE gialed AHgste AS A9stas,
Al 1-13F FU3 Wyo g Fste] A3t Aol mAQl 7] 3leha 1-0082 FAE = FFE 13.3 ¢
(5 704 D) "é?it}.

[0310] [3}s+2] 1-008]
=8 aWa

o0 L

[0311]

[0312] Mass: 717,

[0313] Elemental Analysis: C, 90.47; H, 5.62; N, 3.91

[0314] <AAd 1-9> 384 1-0092 BEAHE FFE A=

[0315] A7) Ao 1-11014 AF8% Carbazole 40 g thAlol 3,6-dimethoxy-9H-carbazole 54.4 g& AF&3laL, ojuf &
o HEES 7] YA 11204 ASE b 1S BAEE SEE Oale Agse A Aslsas,
AAld 1-17 54 WHom Fsie] A whde] mAQl sbr] g8k 1-0092 HAIFEE SFE 11.6 g
(58 58.9 )& AALEH7] st 1-00990 A, Mew= wI=R714).
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1

ol
1>

[0316] [3} 1-009]

i

[0317] OMe

[0318] Mass: 749,

[0319] Elemental Analysis: C, 86.60; H, 5.38; N, 3.74; 0, 4.27

[0320] <AAd 1-10> 3}3H4 1-0100.2 EAHE 33E9 A=

[0321] 7] @A 1-12004 ALEH 38k 1-142 EAEE 3EE th4lel 3-bromo-9-phenyl-9H-carbazole 33.4 g2

AbgsteE RS AQstas, AAld 1-17 st o R Fste] Ak wmgkAle] 1A 7] 384 1-010=
EAEHE 3EE 9.7 g (€ 53.5 92 AU},

[0322] [3}&4] 1-010]

[0323]

[0324] Mass: 689,

[0325] Elemental Analysis: C, 90.67; H, 5.27; N, 4.07

[0326] <A 1-11> 38Hy 10112 FAEE 3FE9 A%

[0327] A7 Ao 1-12004 AFEE Fleha 1-142 FAEE 35E thalo] 3-bromo-9-methyl-9H-carbazole 26.7 g&
AHgshs RS A, AAd 119 FAe o Faste] Agh @Al uAQl s8] 58k 1-011%
FAEE e 7.8 ¢ (58 47.2 S A

[0328] [3}8H2] 1-011]

[0329]

[0330] Mass: 627,

[0331] Elemental Analysis: C, 90.06; H, 5.47; N, 4.47
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[0332] <AAd 1-12> 38 1-0122 BEAHE FjHE AR
[0333] A7 A d 1-12014 AL&E sk 1-142 BA|FE 35HE tiAlel]  4-(3-bromophenyl)dibenzolb,d]furan
33.5 g& Al&3te AES AYstas, Al 1-13 U HHoR Feste] Ask w=ghAle]l mARl str] &

=
2 1-0122 A HE FAE 12.9 ¢ (55 71.2 9)S IAT}.

[0334] [}e}2] 1-012]

[0335]

[0336] Mass: 690,

[0337] Elemental Analysis: C, 90.54; H, 5.11; N, 2.03; 0, 2.32

[0338] <AA 4 1-13> 384 101302 EAHE e A%

[0339] 471 Ao 1-12004 AFEE Fsk 1-142 BAIEE F33E tidlell 4-(4-bromophenyl)dibenzo[b,d] furan
33.5 g& AlgslE ZS ALstays, Arld 1-17 54 WHo R Fa35te] A =@ Al str] 3}t
2l 1-0130.8 FAHE IFFE 11.1 g (58 61.20)S IA

[0340] [3}s+2] 1-013]

[0341]

[0342] Mass: 690,

[0343] Elemental Analysis: C, 90.54; H, 5.11; N, 2.03; 0, 2.32

[0344] <AAd 1-14> 384 1-0142 EAHE a9 A%

[0345] A7) FAlo 1-12004 Ale¥ FsHA 1-142 BAEHE 3gE til ] 4-(3-bromophenyl)dibenzo[b,d]thiophene

35.2 g AFR3le AL AQstaus, AAd 1-13 L3 WRoR S3ste] A%k wekalo] w9l 3}r] 3}et
2 1-0142 TAHE FAE 10.9 ¢ (55 59.2 9)S AT},
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[0346]

[0347]

[0348] Mass: 706,

[0349] Elemental Analysis: C, 88.48; H, 5.00; N, 1.98; S, 4.54

[0350] <AAld 1-15> 333 1-008.2 EAHE IFUE A=x

[0351] A7) o 1-12004 AHgE g 1-142 BA Y= 8HgE dlAlel 4-(4-bromophenyl)dibenzolb,d]thiophene
35.2 g& AH&shs AL Alstas, AAd 119 AP WHoR Fdste] A mgAe] uAQl & st
2l 1-0152 FAE = 3HEE 105 g (7F: 56.3 %)= I,

[0352] [3}sk2] 1-015]

[0353]

[0354] Mass: 706,

[0355] Elemental Analysis: C, 88.48; H, 5.00; N, 1.98; S, 4.54

[0356] <AAd 1-16> 334 1-0162.2 EAHE 3FUE Ax

[0357] A7 g e 1-11914 AR89 1-bromo—4-iodobenzene 81.2 g t Alo] 1,6-dibromopyrene 129.2 g& A&38}aL,
olwf AL IFES A7) FAd 1-12004 AREE 318 1-142 ZAEE e dialel ARgEte RS AlYst
A, AN 1-13 SA% WHow Faste] o3 wmakAle] el 3y 384 1-0160.7 BAHE 3IE
9.2 g (F&: 43.1 HS AU},

[0358] [3}s+2] 1-016]

[0359]

[0360] Mass: 813,
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[0361]

[0362]

[0363]

[0364]

[0365]
[0366]

[0367]

[0368]

[0369]

[0370]

[0371]
[0372]

[0373]

[0374]

[0375]

SIHSd 10-2011-0127784

Elemental Analysis: C, 91.60; H, 4.96; N, 3.45

<AAld 2-1> 334 2-0012 EAHE 33HE9 Az

A7) s e 1-70] 4 AFR% 4-chlorophenylboronic acid 25.2 g w2l 3-chlorophenylboronic acid 25.2 g<
AREERIL, o)W P& FHF{ES AVl A 1-80A ALEE e 1-130® FAHE SEHE o] AEsteE
A& AQstie, AAld 1-13 43 FHoRE Fste] Ag =AY uAQl &7] 332 2-001% FAH=
33E 13.9 g (& 76.4 & IAY.

[3}3}2] 2-001]

Mass: 689,

Elemental Analysis: C, 90.67; H, 5.27; N, 4.07

<AAd 2-2> 384 2-002E2 EAHE SE Ax
A7) AAd 13 53k sy or ¢adte] Adt =@M mAel 7] 33 2-0028 FAHE FIE 12.1¢g

(& 66.5 )< A},

[3}3}2] 2-002]

Mass: 689,

Elemental Analysis: C, 90.67; H, 5.27; N, 4.07

<AA Y 2-3> 3824 2-0030.2 FAHE 3FE A

£

A7) AN 13 FUE BHoR Faske] A8 w@ae] 1AL S o4 2-0030.% BAHE HEE 10.4

| A
g (F&: 49.2 9E Ay},
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[0376]

[0377]

[0378] Mass: 805,

[0379] Elemental Analysis: C, 91.01; H, 5.51; N, 3.48

[0380] <AA 4 2-4> 38k 2-0042 EAIHE IJFEEY AZ

[0381] 7] AAE 13 A3 o R Falste] Agh =l nA|)l br] s 2-004E FAEHE FFE 1l g
(F5: 56.4 D)= AAt.

[0382] [3}8k2] 2-004]

[0383]

[0384] Mass: 739,

[0385] Elemental Analysis: C, 91.03; H, 5.18; N, 3.79

[0386] <AAd 2-5> 38t 2-0052 EAIHE IJFEY AZ

[0387] 7] AN 13 sdd o s Fefste] gk mebe] Al &) 3184 2-005% FAIEE FFE 9.5 g
(F8&: 42.2 )& AAL}.

[0388] [3}8k2] 2-005]

[0389]

[0390] Mass: 854,

[0391] Elemental Analysis: C, 90.01; H, 5.07; N, 4.92

_40_



ZIMHESF 10-2011-0127784
[0392] <A 4 2-6> 382 2-0060.7 EAFE 3= A=

[0393] sk @AM mAQl d}7] 348 2-0060.2 FAHE FEFE 6.1

[0394]

[0395]

[0396] Mass: 930,

[0397] Elemental Analysis: C, 90.39; H, 5.09; N, 4.52

[0398] <AAd 2-7> 3}8H 2-0072 RAEE 3FgE A

[0399] 7] Aol 13 BAY PHoR FAsel QT A nA ) HEA 20072 FAEE HTE 12.7 g
(8 60.1 )& AAtt.

[0400] [3}8}2] 2-007]

SadaWs

W

[0401]

[0402] Mass: 801,

[0403] Elemental Analysis: C, 89.96; H, 6.54; N, 3.50

[0404] <A A d 2-8> 318+ 2-0082 RAHE 3FgEQ A

[0405] A7) A 13 sdE o R Faste] Ag @l Al 3] ke 2-008F EAEE SEE 12.3 g
(581 65.3 ©)& AAtt.

[0406] [3}8}2] 2-008]

[0407]
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[0408] Mass: 717,

[0409] Elemental Analysis: C, 90.47; H, 5.62; N, 3.91

[0410] <A d 2-9> 384 2-0092 BAHE FFE Ax

[0411] A7) AAle 13 wdgt o Faste] Ak @AY aAQl &7] stEHA] 2-009% HAIEE s 12.3 ¢

(FE: 62.7 D& UK 3} | 3}ekA] 2-009°1A, Me= HE719D).

[0412] [}e}2] 2-009]

Ohde

Chle
[0413]
[0414] Mass: 749,
[0415] Elemental Analysis: C, 86.60; H, 5.38; N, 3.74; 0, 4.27
[0416] <AA 4 2-10> 3}8Hy] 2-0100.2 EAHE 3jHE9 AR
[0417] A7 AAle 13 wdgt o Faste] Agt =dAe 3AQl &) $}EHA] 2-0100.82 ZAIHE seE 11.9
g (& 65.6 B IAd.
[0418] [3}8H24] 2-010]
[0419]
[0420] Mass: 689,
[0421] Elemental Analysis: C, 90.67; H, 5.27; N, 4.07
[0422] <AAd 2-11> 38 2-0112 BEAHE 3jHE9 A=
[0423] 371 A IJJr U oz sl A = 1Al dlr] FEA 2-0112 TAHEE IFFE 8.5 ¢

(7% 51.4 B)& L.
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[0424]

[0425]

[0426] Mass: 627,

[0427] Elemental Analysis: C, 90.06; H, 5.47; N, 4.47

[0428] <A d 2-12> 38 2-0122 BEAHE FFHE AR

0429] A7 AN 19 SRR WEeE Fusel A wdel A 7] Hobd 20128 EAEE SR 10.7 g
(78 59.1 %<& L.

[0430] [3}s+2] 2-012]

[0431]

[0432] Mass: 690,

[0433] Elemental Analysis: C, 90.54; H, 5.11; N, 2.03; 0, 2.32

[0434]

[0435] 3}7] 384 2-0130.2 BAHE IJFE 7.4

[0436]

[0437]

[0438] Mass: 690,

[0439] Elemental Analysis: C, 90.54; H, 5.11; N, 2.03; 0, 2.32
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[0440] <AA ¢ 2-14> 354 2-0142 TAHE FFE9 A=

[0441] A7) AAd 13 L e fdste] Ad o] aAQl &) gehy 2-0142 ¥ E = e 117 g
(& 63.5 0 IATt.

[0442] [}e}2] 2-014]

[0443]

[0444] Mass: 706,

[0445] Elemental Analysis: C, 88.48; H, 5.00; N, 1.98; S, 4.54

[0446] <A d 2-15> 354 2-0152 EAHE 3FE A=

[0447] ) AAel 13 SRF P Fastel AF mae TA ) S5 20152 EAHE HFE 131 g
(81 70.2 %)& AAT}.

[0448] [3}s+2] 2-015]

[0449]

[0450] Mass: 706,

[0451] Elemental Analysis: C, 88.48; H, 5.00; N, 1.98; S, 4.54

[0452] <AAd 2-16> 3314 2-0162.2 EAHE IFUE A=x

[0453] B AAle 13 wdgt o R Faste] dAgk =AY 3AQl &) $}EHA] 2-0160. %2 AW = seE 11.9

g (8 55.7 %)< A},
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[0454]

[0455]
[0456]

[0457]

[0458]

[0459]

[0460]

[0461]
[0462]

[0463]

[0464]

[0465]

[0466]

[0467]

SIHSEd 10-2011-0127784

Mass: 813,

Elemental Analysis: C, 91.60; H, 4.96; N, 3.45

<AA 4 3-1> 33+ 3-0012 BAHE 3FE A=z

71 @dAdd 1-7914 AFRE 2-bromopyridine 13 mL thAle]l 2 5-dibromopyridine 31.8 g& AgSti, 4-

chlorophenylboronic acid 25.2 g ™4lo] phenanthren-9-ylboronic acid 35.8 g& A}g3sle] 33tES Adu
(317] "kg-2] 1-14 #=x), ojul 42 3ES 7] Ao 1-8oA ARgE 38k 1-130.2 FAHE IFE
tale] AMESHE RS ALstas, AAd 1-17F 93 Wiz Faste] Agt wdAe nAQl sHr] 34

3-0012 FAEE FFE 15.6 g (F&: 75.3 $)S A},

[9FE-2] 1-14]

Pd{FFPhslg, 20 KaCOg C
OQ BIOH), + Br@ﬁr Q =
= toluene, reflux, 13h =

[3}sh4] 3-001]

Mass: 789,

Elemental Analysis: C, 91.34; H, 5.11; N, 3.55

<AA 4 3-2> 33+ 3-0028 BFAHE FFE Az

A7 @dAdd 1-7914 AFRE 2-bromopyridine 13 mL thAle]l 2 6-dibromopyridine 31.8 g& AbgSti, 4-
chlorophenylboronic acid 25.2 g t Ao phenanthren-9-ylboronic acid 35.8 g& Al&3te] 9o 3g&ES A
7] Aol 1-8o4 AFEH 3tEA 1-130.2 BAEE FHFE djAld Agste As AQdstas, AAld 1-13%
AT e r FHsto] A @A uAQl sh] ek 3-0022 #AE = S 12.3 g (59& 59.3 %)
el

O:
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[0468]

[0469]
[0470]

[0471]

[0472]

[0473]

[0474]

[0475]
[0476]

[0477]

[0478]

[0479]

SIHSd 10-2011-0127784

Mass: 789,

Elemental Analysis: C, 91.34; H, 5.11; N, 3.55

<A A4 3-3> 352 3-0032.2 TAHE FFE A=

71 A 1-7914 AF8-® 2-bromopyridine 13 mL tiilel 2,5-dibromopyridine 31.8 g& AM&3}al, 4-
chlorophenylboronic acid 25.2 g tAlol] triphenylen-2-ylboronic acid 43.9 g& Al&3te] 4L 3g&ES A
71 el 1-80llA ARgE BFebA 1-1302 fAE= SetE WAlel ARgshe Ae Alelstae, AAld 1-13%
L Ao Fedste] A =AY 1A s1r] F3H 3-00308 FAEE 3= 10.9 g (K& 49.6
%)< dATH

[3}8+4] 3-003]

Mass: 838,

Elemental Analysis: C, 91.62; H, 5.05; N, 3.34

<AA 4 3-4> 33+ 3-0042 BFAHE FFE A=z

71 @dAdd 1-7914 AFRE 2-bromopyridine 13 mL thAle]l 2 6-dibromopyridine 31.8 g& AbgSti, 4-
chlorophenylboronic acid 25.2 g ™Al triphenylen-2-ylboronic acid 43.9 g & A}g3}o] €& 3gtES A
7] Fdel 1-8olA AlEE 33HA 1-1302 RAIHE SRHE il AMEstE AS AlLstae, AAld 1-13%

AT e r Fdsto] A Ao uAQl ah] ek 3-004% FAE = ShE 11.9 g (& 54.2 %)
° d9r}
= = A .
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[0480]

[0481]
[0482]

[0483]

[0484]

[0485]

[0486]

[0487]
[0488]

[0489]

[0490]

[0491]

SIHSEd 10-2011-0127784

Mass: 838,

Elemental Analysis: C, 91.62; H, 5.05; N, 3.34

<AAd 3-5> 384 3-0012 EAHE SFEY Ax

A7 e 1-7914 AFEE 2-bromopyridine 13 mL thAlel 1,3,5-tribromobenzene 42.3 g& ARg3dlal, 4-
chlorophenylboronic acid 25.2 g WAlo]l 2-(tributylstannyl)pyridine 87 mLE A}&3tH, o]
tetrakis(triphenylphosphine)palladium(0) [Pd(PPhy),]2 4.7 g wiAlel 9.4 g ARE3ty, 2 No| ©4bZE 300
nLE H7bebA @i 42 SEES V] 34 18004 AREE e 1-130® HAEE SEE diale] ARE
3t AS AQstas, AAld 1-13 5de Wz Fasle] dgh kel Al 3] 332 3-005%F %
AEE SR 12.7 g (78 63.1 )<

[8}sh4] 3-005]

Exact Mass: 766,

Elemental Analysis: C, 89.38; H, 5.13; N, 5.49

<AAd 3-6> 384 3-0060.2 EAHE SFEY A=

A7) Ao 1-7o4 AF&%l 2-bromopyridine 13 mL TtAle] 1-bromo-4-iodobenzene 38 g A}&3}iL, 4-
chlorophenylboronic acid 25.2 g thAlol] 3-quinolineboronic acid 23.2gS AFE3}e] €& 3g&ES 4]

o 1-8ellA ALg® s}eha] 1-1302 BAEE SFE dlale AMgshE S Al9stus, Al 1-17 FU3
o F#ste] dg wmeel ;A d7] 38 3-0060.2 BAHE EE 13.3 g (58 68.2 D)
ATt

HE ol o,
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[0492]

[0493]

[0494]

[0495]

[0496]

[0497]

[0498]

[0499]
[0500]

[0501]

[0502]

[0503]

[0504]

[0505]
[0506]

SIHSd 10-2011-0127784

[3}s}

JW
_1>v

] 3-006]

Mass: 739,

Elemental Analysis: C, 91.03; H, 5.18; N, 3.79

<AA 4 3-7> 33+ 3-0072 BAHE FFE Az

A7) dAdd 1-79l4 AFEE 2-bromopyridine 13 mL TtHAlol 1-bromo-4-iodobenzene 38 g= AM&3lal, 4-

chlorophenylboronic acid 25.2 g tAloll 8-quinolineboronic acid 23.2 g& A3} AL 3dES 7] &
del 1-841A AHgH g5t 1-1302 A E s5E il AMesteE RS ALstae, HAAld 1-1% 593
WHo g sl dgk =AY TAQ str] A 3-0072 TAHE FFE 15.1 g (FE 774 DS VA
=
[3}8}2] 3-007]

=B
DR L
Mass: 739,

Elemental Analysis: C, 91.03; H, 5.18; N, 3.79

<AAld 3-8> 3134 3-008% EAIHE FFEQ Az

7] Aol 1-701A4 AFE-E 2-bromopyridine 13 mL tAle] 1-bromo-4-iodobenzene 38 g& AR&3lal, 4-
chlorophenylboronic acid 25.2 g ™Aloll 4-isoquinolineboronic acid 23.2 g& AR&3&le] I 33E&
del 1-80A A-&d 3132 1-130.2 A= e diilel AMEste AS AYstae, AAld 1-13 54
g o g Fedate] A = el A sr] 3184 3-008E BAIHE FHE 13.5 g (8 69.2 9= &
ATt

[3}8}2] 3-008]

Mass: 739,
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[0507]

[0508]

[0509]

[0510]

[0511]

[0512]

[0513]

[0514]

[0515]

[0516]

[0517]
[0518]

[0519]

[0520]

[0521]

SIHSEd 10-2011-0127784

Elemental Analysis: C, 91.03; H, 5.18; N, 3.79

<AAld 3-9> 334 3-009% EAHE 3FEQ Az

2371 s o 1-90] 4 AbgH FeE 1-9 13.1 g Al 2,2'-bipyridin-5-ylboronic acid 9.3 g& AF&3}o] A
< ES A7 T4 1-10914] AMEE Sk 1-102.2 ZAEE SitE gl AMEStE AS Al9Etale,
Ao 1-17} Tds Yoz Ffste] A w=ghAo] Al &17] &8HA] 3-009= HAHE 3= 8.5 g (57
0471

Mass: 690,

Elemental Analysis: C, 88.79; H, 5.11; N, 6.09

<AAY 3-10> 338 3-0100.2 TAEE IFEY A%

A7) @A o] 1-90 A AREE 3EHE 1-9 13.1 g thalell 2,2'-bipyridin-6-ylboronic acid 9.3 g& AF&3le] A
< SES A7) FAd 1-1091A4 AFEE 8Fsha] 1-100.2 HAEHE SHHE gl AMEsHE AS A9 staE,
A 1-17 TS WHog Faste] Ad wdkAe] mAQl 7] 3F8h 3-0100.2 A= FFE 9.6 ¢
: 2

ne rol'

Mass: 690,

Elemental Analysis: C, 88.79; H, 5.11; N, 6.09

| Ao 1-9o]4 AFEH 3}EHE 1-9 13.1 g tiAlol 2,2'-bipyridin-5-ylboronic acid 9.3 g2 A}-&3}e] A
SIHES 7] @44 1-10004 AREE 384 1-1002 FA S 3ehE diAlel Abgete A3, 47 34
d 1-11914 A}&%¥ 1-bromo-4-iodobenzene 81.2 g thAlo] 1-bromo-3-iodobenzene 81.2 g3 AF&3}e] A&
s | Fdd 1-12014 AREE slehA] 1-142 BAEE SFE didlel] AMgsts AS Al9stis, AAld
1-13 5 WoR Fdsto] AF mdde A &r] sk 30112 AHE 3ehE 12.2 g (&

2
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[0522]

[0523]
[0524]

[0525]

[0526]

[0527]

[0528]

[0529]
[0530]

[0531]

[0532]

[0533]

SIHSd 10-2011-0127784

Mass: 690,

Elemental Analysis: C, 88.79; H, 5.11; N, 6.09

<AAld 3-12> 38 3-0128 EAEHE e Az

Aol 1-9914 AHg¥ 3H§HE 1-9 13.1 g tlAlel 2,2'-bipyridin-6-ylboronic acid 9.3 g& AMg3te] <4

S 47 A4 1-1061A4 AHEE shEHA 11002 BAEE SEE dialedl ARgeke A, 4] 34
d 1-11914 A}&¥ 1-bromo-4-iodobenzene 81.2 g thAle] 1-bromo-3-iodobenzene 81.2 g3 AF&3le] A& 3}
FES 7] 34 1-12004 AREE 582 1-142 BAIE = SEHE Al ARSshe AS ALstaie, AAld
113} 53 WoR Fdsto] AF mdde A9l &r] sk 3-0122 EAIHE Behe 11.6 g (58!

Mass: 690,

Elemental Analysis: C, 88.79; H, 5.11; N, 6.09

<A A4 3-13> 8384 3-0130.2 TA|FHE FFE A=

47) el 19914 AR shety 19 EASE SR tAlel Agshs RS
Yoz Al A% webde] ;A Br) B 301302 EAHE 3
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[0534]

[0535]
[0536]

[0537]

[0538]

[0539]

[0540]

[0541]
[0542]

[0543]

[0544]

[0545]

SIHSd 10-2011-0127784

[3}8h4] 3-013]

Mass: 813,

Elemental Analysis: C, 91.60; H, 4.96; N, 3.45

<A 4 3-14> 384 3-0140.2 FAHE 33E9 Az

A7) gl el 1-7o) 4 AF&% 4-chlorophenylboronic acid 25.2 g thAlel pyrene-1,6-diyldiboronic acid 38.9
gS AHgEte] AL SFES V] FAd 1-9914 AMEE 3 192 BAEE sEE dlilel AMgEE A
A7) Aol 1-11014 AF&%E 1-bromo-4-iodobenzene 81.2 g thAloll 1-bromo-3-iodobenzene 81.2 g& A}g3}e]
B2 FFES A7 FAd 1-12004 AREE g}EA 1-147 BAEE SFEE gl AMgeE RS Al9stae,
AAld 1-17 Fde gHeR Faste] Agh wadle] mARQ] dtr] 3EHA] 3-01402 RAIHE SEE 9.1 ¢

Mass: 813,

Elemental Analysis: C, 91.60; H, 4.96; N, 3.45

<A 4-1> 384 4-0012 EAHE SE Ax
<qAd 4-1> $352] 2-12 BAEHE IFEY A%
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[0546]

[0547]

[0548]

[0549]

[0550]

[0551]

[0552]

[0553]

[0554]

[0555]

[0556]

[0557]

SIHSd 10-2011-0127784

[HF&-2] 2-1]

/r DMF, 60°C to 1t, 1d i&
241

71 el 1-54014] S UdYEEEoln=(dimethylformamide, DMF)

500 mLell H7bs] 42 L3 A) 71, A2o 4] N-bromosuccinimide(NBS) 41.7 g

< A7tk s & L = de 3 AAE uAES o).
_]

[e)
044/\171 J_%ﬂ* 23 WgEsR S8 AT § g dxsto] dmAel aA]l sheky 2-12 FAE= g

r$
El
z
ol
38
v
o
N =
lo
il

[HF&-2] 2-2]

v )
Br@CHO & @/ \@ CH COOH /@/&N n-Buli trusopropylhorate /@/L
taluene, reflux, 3d o
& @ TR 8C o, 15h HOLE ©

A7) ¥k 2-20] wle} 4-bromobenzaldehyde 66g¥t N-phenyl-1,2-phenylene-diamine 65.7< HFZA]#
phenyl-1H-benzo[d]imidazol-2-y1)phenylboronic acid(¢]3}, 3}eH2] 2-22 FEA|H+= 33HE) 19.5 g 4

<¥A o 4-3> 3} 2-302 FAHE FHEY AX

[9H-3-2] 2-3]
A .O

N Pd(PPhg);. K2CO4 N 0
. ' o+ | U e e
N toluene/EtOH, reflux, 13h N

2-2 23

4-(1-
1ok,

87 FAde 2-1olA4 AL sl 2-18 EAEE SEE 28 g 4] e 222 BAIEE FFE 19.5 g2,
EFq 600 L EL g &5 (EtOH) 200 mL o]l R R R o, 1719
tetrakis(triphenylphosphine)palladium(0)[Pd(PPhs)4] 2.1 g, 6 N& ERXM}FEF(Na,C0;) 50 mLES H7)}she] wb
13 AIZF SoF 27 wRkel & Aoz WA {78 T B F
S, B 33 JIUEF Ao A F F4 HYEFO
V7] F5ES A9 AZvELHY (-4 n-Fa/ 24kl "=8/1 ~ 2/

A v FE2 gkl §8AIZ T, wlEkgol ] aA|glele] Adt wgkAle] 1Al 88
-302 FAHE AL 24.6 g(5&: 61.8 DS AU},

<gAd el 4-4 > 3182 4-0012 FEAEHE 3erE9 A=
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[0558]

[0559]

[0560]

[0561]

[0562]

[0563]

[0564]

[0565]

[0566]
[0567]

[0568]

[0569]

[0570]

SIHSd 10-2011-0127784

AL

"’ g ‘.'
O P(PPhy ). 2N Na,00; O Q
+
O aliguate 336, toluene, reflux, 2d @N/ O 0 O il
O i O U
1-12

A7) Ao 4-30 A D& 5Ea 2-30.2 RAIHE SFEE 24.5 g} V] A 1-12004 & g 1-122
EA = 16.9 gs EF< 300 mLol] R R A o, o] 7]l
tetrakis(triphenylphosphine)palladium(0)[Pd(PPhs),] 2 g, 2 N&] §AFY}EH 100 mL, ¥ aliquat 336 1.7 mL

Mass: 804,

Elemental Analysis: C, 89.63; H, 5.14; N, 5.23

7] Ao 1-110]4 AF&% 1-bromo-4-iodobenzene 81.2 g tiAlel 1-bromo-3-iodobenzene 81.2 g2 AM&3l=
=, A7 A8 1-11014 9k FdE B R Faste] SetE AR AT olF, AU FEE A

| 1-12004 AH&€ 33t 1-142 ZA1H = 3ets giild AMgste AS Al9stas, e

123 59% WHog sty 3FE BE ¥ ths, A7 3

122 ZAEE 33E didle] ARgete RS A9stie, A7

0022 FAIHE 3FFE 19.6 (58! 63.8 )2 LA},

% BE A7) FAel 4-4olA ALEE sheba 1o
Aol 4-ash BAS Fastel o] Bt 4

[3}3}2] 4-002]

Mass: 804,

Elemental Analysis: C, 89.63; H, 5.14; N, 5.23

<AA ¢ 4-3> 3382 4-0032.2 BAFHE 33FE9 AE

A7 Ao 1-12004 AFEE Flsha 1-142 FAE = 35S thalo] 3-bromo-9-phenyl-9H-carbazole 33.4 g&
AbgatE AS Al9stas, 47 Fdd 1-129F 59T WHoR Fadle] 4L FFES AV T 4-40A
AREE 518k 1-122 BAEE SEHE gl AbEske AS AlQstae, 4] FAdd 4-49F SAsHAl 73t
o 7] s}eh2] 4-0030.2 EAF = SHEHE 23.9 g(F&: 77.9 )< AUt
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[0571]

[0572]
[0573]

[0574]

[0575]

[0576]

[0577]

[0578]
[0579]

[0580]

[0581]

[0582]

SIHSd 10-2011-0127784

[3}3}2] 4-003]

Mass: 804,

Elemental Analysis: C, 89.63; H, 5.14; N, 5.23

<A 44> 3}8HA 40042 BEAHE SFHEY AX

A7 e 1-12004 ARgE ke 1-142 5f145ﬂ%f' s}gHE tjXlel 9-(4-bromophenyl)-3,6-diphenyl-9H-
carbazole 49.2 g& Ab&dh= A& Affstas, A 1-129) FA3 WHoR FHPsto] 2 qFES Y
Adel 4-4ollA AREHE 3F8h 1-122 BA|HE SeE didlel] AlEste AES AlYstae, A7) FAdd 4-4¢)
LA FAste &47] 334 4-0042 FAEHE FFE 18.9 g(FE: 51.8 9= AU}

<
oio‘o
ala’ OO

Elemental Analysis: C, 90.44; H, 5.17; N, 4.39

Mass: 956,

<AA ¢ 4-5> 33+ 4-0052 BAHE 33E AX

&7 el 4-30A4 AREE ek 2-28 FAIHE SEE
2-yl)phenylboronic acid 19.5 g& A3l AL A L3l SHA o 4-33 T A5A st de 33t
S A7) FAo 4404 AREE sEA 2-308 BAEE SEE ol Algste AE AlQstae A T4
4-49} FASA st d17] shHA] 4-0062 HAIEE SEE 20.6 g(FE: 67.1 95 ATt

£
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[0583]

[0584]
[0585]

[0586]

[0587]

[0588]

[0589]

[0590]
[0591]

[0592]

[0593]

[0594]

SIHSd 10-2011-0127784

[3}s}

JW
_1>v

1 4-005]

Mass: 804,

Elemental Analysis: C, 89.63; H, 5.14; N, 5.23

<AA ¢ 4-6> 38H2] 400622 BAFHE F3EY AZF

A7 el 4-301M ARgE Btek 2-22 FAE= 39E 19.5 g tialel 3-(1-phenyl-1H-benzo[d]imidazol-
2-yl)phenylboronic acid 19.5 g& AF&3l= RS AYstas, A7 A 4-33 5LsHA St A& 35
58 A7 A 4-40M ALEE 3tEA 2-308 HAEE §’r§ﬂ thalel A&t A3, A7) FAd 1-110l
A Ab&¥ 1-bromo-4-iodobenzene 81.2 g tAlo] 1-bromo-3-iodobenzene 81.2 g2 Al&dlE AL A|9stu:=
/}31—7] tg—}\goﬂ 1-110]]11% %018]- H]—tﬂ o .)]:z‘sgs],oq Ao §]_€ﬂ—ﬂ_0_ g;]_éﬂ—ﬂ 1-12% i/\]g‘— §]_§j Al ] }\]_&
st AE AYstaies, A7) FAd 4-49F sdEA FAste 8b7] 3t 4-0062.2 ZAEHE FFE 235 g
(& 76.5 9)= A}

[3}3}2] 4-006]

Mass: 804,

Elemental Analysis: C, 89.63; H, 5.14; N, 5.23

<AA ¢ 4-7> 33+ 4-0072 BAFHE IFEY AZ

A7 Al 4-300 4 ALgE 3Fsk] 2-22 ¥A|EH+= 3FE tile]  3-(1-phenyl-1H-benzold]imidazol-2-
yl)phenylboronic acid 19.5 g2 AF&3t= AL AY3tus, *J | 3Adel 4-39F FAsA st I sgE
= 7] Fd d-dol A AREE 8] 2-30® HAIEE 3tEE tjAlel ARESE A, 7] A 1-12004
AHEE gleba] 1-142 AIE = 85E diAlel 3-bromo-9-phenyl-9H-carbazole 33.4 g AM83lE A& Al¢ls)
AE, A7) T 1-129F FUE Mo R At de SFES A7) A 4404 AR sEk 1-12=
FAEE s daldd ARgete AE AlYstais ) ?}5“ o 4-43 LA TRt s7] F3H 4-007%
FAEE SHeE 24.8 g(575: 80.6 B AU

_55_



[0595]

[0596]

[0597]

[0598]

[0599]

[0600]

[0601]

[0602]
[0603]

[0604]

[0605]

[0606]

SIHSd 10-2011-0127784

[3}8F2] 4-007]

Mass: 804,

Elemental Analysis: C, 89.63; H, 5.14; N, 5.23

<AA ¢ 4-8> 33F4 4-0082 BAHE IFEY AX

A7 FAdl 4-304 AFEHE 3}E] 2-22 FAHEE 3EE Al 3-(1-phenyl-1H-benzold]imidazol-2-
yD)phenylboronic acid 19.5 g& AR&38h= & Al9lstal=, 7] d4d 4-39 A8 Fdste] AL shgh=
g )61—7] 61-/\-]01] 4— 4011}1 /\]_&5] §]_6’]—}\] 2-30 7 ._L}\] ] /‘\_ ] /\}&o}b 74‘!} }\1-7] Eﬂ-/Hqﬂ 1_1201]/\1
AbEE 38 1-142 FAEE 33E di4lel 9-(4-bromophenyl)-3,6-diphenyl-9H-carbazole 49.2 g& A}-&3}
= AL AYstaies, A7) 4 1-129F 4e BHoE Fste] 4L StES A7) FAd 4404 AEE
3heha 1-128 BAHE sehE giAldd AMEskeE RS AlQdstaie, 7] 34 4-49F LA st )
3} 4-008= FAIH+= 3FEE 17.7 g(55: 48.5 %)

|

[3}8}2] 4-008]

Mass: 956,

Elemental Analysis: C, 90.44; H, 5.17; N, 4.39

<A ¢ 4-9> 33F4a 4-0092 BAHE IFEY AX

A7 FJAd 4-390A4 AHgE sk 2-22 BAH e e giilddl 4-(3,6-diphenyl-9H-carbazol-9-
yl)phenylboronic acid 27.2 g& Al&3t= AL AQstays, A7) dAd 4-39 =AsA F3sle] 4L =
= 7] A 440l AREE 31 2-308 BAEE SRE tidlel ARgSte A, A7) A 4-40lA
ALgEl sk 1-122 FAHE 38E tjale] 3-(1-phenyl-1H-benzold]imidazol-2-yl)phenylboronic acidZ
AHEShE RS AYstaeE, 7] 36 449k FLSHAl FAste] gFr] &34 4-0092 FAIEE FFE 14.8
g(F5&: 40.5 9)S A},
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[0607]

[0608]
[0609]

[0610]

[0611]

[0612]

[0613]

[0614]
[0615]

[0616]

[0617]
[0618]

[0619]

[0620]

[0621]

SIHSd 10-2011-0127784

Mass: 956,

Elemental Analysis: C, 90.44; H, 5.17; N, 4.39

<AAd 4-10> 384 401002 A HE S3HE9 A2

A7 A 4394 AFEE FE 2-22 wAIH+ SEE di4lel 3-(1-phenyl-1H-benzold]imidazol-2-

yD)phenylboronic acid 19.5 g& AMHE3sh= AL AlQfstas, 7] FAe 4-37 U8 33t 4L 35E

= 7] A 440l AREE 3hEHA 2-308 BAEE SRFE tidlel ARgEe A, A7) A 4-40lA

289 sleky 1-122 FAEE 35HE tilel] 3-(dibenzolb,d]thiophen-4-yl)phenylboronic acidE A3t

AL ALstans, A7) S 4-49F FUEA Faste] &7 813H] 4-01008 FAHE SEHE 18.3 g(F8:
0

Mass: 821,

Elemental Analysis: C, 87.77; H, 4.91; N, 3.41; S, 3.91

<AAd 5-1> §7] & 23 Az
o e Wer f7] BF e Alxsgith

ITO (Indium tin oxide)”7} 1500A FAZ we IR E {2 7|HE& /77 2232 AFsy. /5 A3
o] gy olAZrd Ad:E, olHE, WEE 59 $AE 223 AFS s dxA7

2 2 F Eepze} A9
OJ$AR ThE bk BEUE ol gaie] A7) MRS 58 ARF F AT FAVR /RS olFIAn.

27 FHE IT0 $98 AS(FF) ol AEH DS-205 (FAHit) S 800 79 FARE A¥ 28t BF F9)
S AT, olF, AV AF FTUT =29 NPB (N, Mdi(naphthalene-1-y1)-N, M
diphenylbenzidine)& 150 49 FAZ ¥ F=3} 5

I 9o £2E EZZA ADN (9,10-di (naphthalen-2-yl)anthracene) & AF&3la, &=
AHi)E 5 % E33te] 300 4 FAR FFste] WASES IS AV $ES Al A

bd mael A
o 114 FHE ek 10012 EAEE BEES 250 9 FAZ FHs] A4 FEEFS FYHY

_57_



[0622]
[0623]

[0624]

[0625]

[0626]

[0627]

[0628]

[0629]

[0630]

[0631]
[0632]

[0633]

SIHSd 10-2011-0127784

T2 AR 62 gol A% £ 249 LiIFE 10 4 $AZ 235 A4 $U45L I4D o, o
o

o]
Aol dFrE(ADS 2,000 4 FARZ SR S5 AU

<A Ao 5-2> ~ <A A4 5-15>

A wETe] G AR E SAEA e 10012 FAE = shEE (A 1-1) dialel, shehy 1-002
2 BAEE A 1-2), 38H 10030 % BAHE SFgE (A6 1-3), 384 1-008% BAHE 3}
e (EAd 1-8), 3FEhA] 1-0102 FAIEE Shghe(AAldl 1-10), 3h8h 2-0012 FAE = ke (dAld 2-
D, 384 2-002% TAHE FE(EAG 2-1), 384 2-01302 FAEE SFE(AA G 2-13), 334 2-
01602 FAHE 2HHE (Aol 2-16), 83t 3-0012 FAHE S (el 3-1), 34844 3-0042 A
T OAFE (A 3-4), Bk 4-0022 EA T SFR (A 4-2), S8PA 4-0072 EAHE SAFE (LA
4-7), B 4-009% FAE = BhE (G 4-9) B EHeH 4-0108 % FAE = BEhE (A A 4-10)S 2
AR A ASlstas, AAld 519 $AF HoR St f7] W S AZsgH

<Hlmd] 1> f7] &F 239 A=

AR T A A FE 2424 e 1-0012 ZAEE SE (AAle 1-1) tialel Alg3
(aluminum tris(8-hydroxyquinoline))& AF&3F AL A|Qdtarys, AAd 5-13 FL3 Whiow {7 & &

A Az,

<A >

AAld 5-1 WX AAle] 5-15, @ vlare] 1oA Z47} A 2bg 7] g Lol diste] AFdE 10mA/ crrol A 9]

g 28-S SANYEE, 2 29E &7 F 19 YeERAH

F1
= Az 5 =4 T35 A (V) g 88 (cd/A)

AA o 5-1 3}84l 1-001 4.9 8.3
A A4 5-2 384l 1-002 4.6 6.4
A Ao 5-3 3}8k24] 1-003 5.5 6.8
AA 4 54 3}84] 1-008 5.2 7.1
AA o 5-5 3184 1-010 5.2 7.5
AA 4 5-6 3}84l 2-001 4.8 6.8
AA o 5-7 31814 2-002 5.1 6.7
A A4 5-8 3}84l 2-013 5.6 6.5
AA o 5-9 3184 2-016 4.9 6.6
2A 4 5-10 3}84] 3-001 5.4 6.6
A Ao 5-11 3}814] 3-004 5.3 7.1
2A g 5-12 3}84] 4-002 4.8 6.6
A Ao 5-13 3}38t4] 4-007 4.6 7.8
2A g 5-14 3}84] 4-009 5.1 5.8
A Ao 5-15 31814 4-010 5.2 7.9
Hlale] 1 Alg3 5.7 6

A7) E 1A ¢ 5 Qi wsk gol, Ad S BARA B owEe] nE AFBS AR 71 %Y
Al 551 WA AA e 5-15)7F B Alg3E AHER F7) W A DET T A% L 0y &
A 953 $5a0, 53 nEe A8 &4 T b5 AL FAF 5 AT

<A 61> §7) TF 274 Az

tedt ge Mo f71 WY AE Azsarh

=]
S

S LTS

o
4
ol
£

ITO (Indium tin oxide)”} 1500A F7=Z 82 Z®w fg 7|#4S F
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[0634]

[0635]

[0636]

[0637]

[0638]

[0639]

[0640]

[0641]

[0642]

[0643]

[0644]

SIHSd 10-2011-0127784

o] FUH olaxed 4L oHE, Wghe To AR 23 AHS du ARAR F Zezv ARV =
ol A7 T Atk ZEt=utE o] g3ty AV VRS SR AARI F AT FFAVZ JHS olFEN.

olgA FHlE IT0 T4 AF(F=) ol AEFW DS-205 (FAHib)E 800 49 FAR ¥ F&ste & ¢
=S gA3ta, 1 Qe Ay o E79l NPB (N, Mdi(naphthalene-1-yl)-VN, Mdiphenylbenzidine)E 150

&
o] AR FFe Ay FETS A

i

I 9ol 9% 3AE BFA2A AAd -leA " 38 1-0012 BAEE , =
AZA Ir(ppy)sE 10 & E33to] 300 4 FAR F3sto] ddFTS FASRTE. A7) B335 fo B35 AA
EAZA BCP (2,9-dimethyl-4,7-diphenyl-1,10-phenanthroline)Z 100 99 FARZ F&&lo] Ay AAFS
HAsta, AR 4 EZ2ZA Alg3 (aluminum tris(8-hydroxyquinoline))<S 200 ¢ FAR &3t Az}
TS ARG, A AR FE5F5 Ao A FY EZR LIFE 10 49 FARZ T AR FYS5S
FAagk b, o] 9l AlE 2,000 79 FAR F&s] 558 PSR

<AAld 6-2> 7] EF 23 A=

Wze) WA AY 5AE BARA St 10012 EAHE SR (LA 1-1) thale] 88 1-0022
AEE SFEEAC 1S ek A Aslsns, Ard 619 BAT PHow 7] WY £4E A%

sl

<dHlxd 2> 7] TF 22 AZx
S JAA 1 T2E SdmA 58 1-0012 FAEE SekE (Al 1-1) tialell CBP (4,4'-di(9H-
carbazol-9-yl)biphenyl )& AF&3l= AS AQslas, AAld 6-13 53 oz F7] w4 225 A %3

.

<2 2
AN 6-1 R A 629, vlael 104 ZzF AR §7 %Y 2ol ekel AFUE 1ond/arol Aol W
&S SRS, 1 A%E 7 & 20 e

X2
7= 1% 3 2E B3 T%5 A (V) g 58 (cd/A)
A A 6-1 5184 1-001 6.2 42.1
Ao 6-2 3}sk4] 1-002 5.9 39.7
Hlnlof] 2 CBP 6.9 35.2
7] 2014 & 5= = vle} Zo], TAE EFRA B dygo] wE 3FES ALE3 7] 233 Ax(AA] Y
6-1 2 AA] = T BPE AR f7] &3 AW 2)Hu T A 2 23 58 Ao €573
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