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") X SkE A SA"E RO-F A HE 1719 A 8724, A7) R'E 1WA
v] 3}, 2 | (linear), = 4f (branched) 5= A} o] & ¥ (cyclic)
TZE XoslE Al o2 A s, S A9 d 2= w5 A, ol 54,
IR EA R EA n- S A, HEA] Go] EgHE G glom o]

n-Z2EA] X R A E
S E K] = et
") X gk o}HolHl" e B aam 6 A 609 ofH 2 X3k o}l S 9w gl
"0 X S Al EF 2 AL BA S 3 U H] 409] EieAlo] 28 H
ZAbol &8 NS gslr AR R FEd 17k X 87 E o] g}
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[71]

[72]

[73]

[74]

[75]
[76]
[77]

[78]

[79]

[80]

o]#] gk Alo] F R U7 9] o iz Alo]| F R R I Alo] F 2
¥ 1. (norbornyl), ©}H}WHE (adamantine) -5 ©] 35 A 7F 0]
oL T},

"H X SHe Sl H ZAl EF 22 A 3 X] 409] Bk
Sl a e ol 17k A8 E
HFs A kA= 1 WA 370 9] |Ea7FN, O Bz SoF 2 S| = 1A 2 A 2k,

= o

ol o] A2 ¢1 o 1= R= & v|u|e}bxl Ho] gl
"I G 1 U1 400 AR XS A dolar, ol A

a5 U A] 409] o = A 2%

o ). 2 e spghaoll ek Al g g g2 S stk e olloll A

SR 9B OR B2 o] E¢¥e] AHEE Ak

1714, 7] 1% o] §718%E ATFUF, ATFEF, BHF,
ARrE3 L AAFEAS F o 1= st ol el S o, kA A= 4T
FAFEE BYF B AAFEFY 5 A5, 00 A B YEY
% glek.

worrge] Aol mEA, f7) AA WY 2AY WFFE EAE ARES
EFe o, o)l B2E ARRA 37 §9H 19 S-S T
S1ek. o)sk 2o, 7] BHSPA 19] SHHEE 7] AA W Ao WF AR,
uhgb A sl = A, A, A o] Q14 BB R IS A5, g Eol A
48} Aol Agre o] ol A7) wiEol, §7] DA W sAe] & R(IFES
AR E ), S, A T A Fol 349 5 ek 3] Sep 12
A S A, 54 W A 4] Y AR, P BAE EE
EHE ARZA F7) 0 el E3h8 S ek,

A%F 2o e 7] QA BY AAe e HEE FPHA o,
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ool

Nlo

_Z#O
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3
i

Sl 7]

=
[

o Aol A AR 7T

[85]

mK

Hhvb, A, e, ok el w5t

-
.

ol o =

A4 2bekE; Zn0:Al 1= Sn0,:Sbe} 22 <3

o
T

ol o}l Akst=(1Z20)H &

ElQ
1(PEDT),

]

B

oj

1,258 A)

)

TR

gl

2] [3,4-(°]

3
=

[87]

4r

)

= o]&9 sk W LiF/Al B+ LiOJAIY 7+

i

B
_Z#O

Ao

%

Ho

[88]

ol

o
T

[90]

[8]ld 111C-13 1C-29] 34

[91]

S A)

1> 4-bromo-6-phenyl-2.6-dihvdro-1H-benzo[def]carbazole 2

<t}

[92]

[93]
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[94]

[95]

[100]

[101
[102
[103
[104

—_— e e

Br
S9s S Q‘ g
® "
Cu, K2003

A A 75 3ol A 4-bromo-2,6-dihydro-1H-benzo[def|carbazole (3.38 g, 12.40
mmol), 1-bromobenzene (2.14 g, 37.18 mmol), Cu powder(O 15 g, 2.48 mmol), K,CO;
(3.42 g, 24.79 mmol), Na,S0,(3.53 g, 24.79 mmol) % nitrobenzene(100 ml)=
2.g+3}at 190°Coll A 124 7F 59 aukal g v,

k20| &A% 3-nitrobenzeneS A 732 WEH A E 2 gfo| =2 f7])ES
e g vk MgSO, & AR&3te] &8 A8l 17159 &Hl & Al A S 5
Al A mvtE e v = A she] 4] 3kek= el
4-bromo-6-phenyl-2,6-dihydro-1H-benzo[def]carbazole (3.06 g, 8.80 mmol, <+
T1%)< A3

TH-NMR : 6 2.83 (m, 4H), 7.03 (m, 2H), 7.31 (m, 2H), 7.53 (m, 4H), 7.76 (d, 1H)

<tHA 2> 4-(2-nitrophenyl)-6-phenyl-2.6-dihydro- 1H-benzo[def]carbazole 2] $H4

rr Cx, 99 .
&Y B
—_—

Pd(PPhs)4 N
NaOH
THF/H,0

A 75 3ol A 3.06 g (8.80 mmol) <]
4-bromo-6-phenyl-2,6-dihydro-1H-benzo[def]carbazole, 1.61 g (9.67 mmol)2]
2-nitrophenylboronic acid, 1.06 g (26.37 mmol)<] NaOH¥} 100 ml/50 ml1<] THF/H,
0E Y31 Wy 40°Cll A1 0.51 g (5 mol%)2] Pd(PPh;), & & 31 80°C o]l A]
124 7k &t nRkekQI T Bhg 4 S el & 2 e}o] =2 F5&38t 3l MgSO, &

Yol A sttt ZHYE F7159] SulE A g 5
AP AR Eag Y] o] &sfo] H4 shgtEel
4-(2-nitrophenyl)-6-phenyl-2,6-dihydro- 1H-benzo[def]carbazole (2.82 g, 7.22 mmol,
T 82 %)S I533A
'H-NMR : 6 2.84 (m, 4H), 7.01 (d, 1H), 7.33 (t, 1H), 7.59 (m, 7H), 7.99 (m, 3H)

<A 3>1C-13 1C-229] $HA]
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[105]

[106]

[107]

[108
[109
[110
[111

—_— e e

[112]

[113]
[114]
[115]

PPhg
— 1,z-dichlorobenzene

A A 7] 8}l A 4-(2-nitrophenyl)-6-phenyl-2,6-dihydro- 1H-benzo[def]carbazole
2.82 g (7.22 mmol)¥} triphenylphosphine 4.73 g (18.05 mmol), 1,2-dichlorobenzene
30 mlE 2 5 1241 7F kst o) whE 5 3 1,2-dichlorobenzene =
At vERemd o #5830 FE5d 17152 MeSO,2 &5
A A S L, AR ARZvEDY 9 F o] &alo] H4 $F3FE2QlIC-1 (0.99 g, 2.75
mmol, =% 38 %) ¥} IC-2 (0.97 g, 2.74 mmol, & 37 %)< 217t 8539 vk

IC-1 2] 'TH-NMR : & 2.83 (m, 4H), 7.00 (d, 1H), 7.30 (m, 2H), 7.54 (m, 8H), 7.76 (d,
1H), 8.12 (d, 1H), 10.01 (s, 1H)

IC-2 2] 'TH-NMR : & 2.84 (m, 4H), 7.00 (d, 1H), 7.28 (m, 3H), 7.56 (m, 7H), 7.77 (d,
1H), 8.12 (d, 1H), 10.21 (s, 1H)

[S=8] o 211C-33} 1C-42] $HA
<7 1> 6-(biphenyl-4-y1)-4-bromo-2.6-dihydro- 1H-benzo[def]carbazole 2] 34

(1 )
o¢s e t N!

O NH Cu, K>CO3 Q

1-bromobenzene 4! 4-bromobiphenyl (8.67 g, 37.18 mmol)< A}F-&-3}+= A<
A9 stal=, A7] Fhl ol 19] <A 1>3 L g 385 35l
6-(biphenyl-4-yl)-4-bromo-2,6-dihydro-1H-benzo[def|carbazoleS & AT}

'H-NMR : 6 2.84 (m, 4H), 7.01 (m, 2H), 7.31 (m, 2H), 7.64 (m, 7H), 7.79 (m, 3H)

NaySOy4

!
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[116]

NO5

O N
N e
Pd(PPhz)4

THF/H50

- O

[117] 4-bromo-6-phenyl-2,6-dihydro-1H-benzo[def]carbazole T 2!
6-(biphenyl-4-yl)-4-bromo-2,6-dihydro-1H-benzo[def]carbazole (3.72 g, 8.80
mmol) & AFg8k= S5 A9 ekal=, 7] E0l o) 19] <A 2>} A g A=
<38 3} 6-(biphenyl-4-yl)-4-(2-nitrophenyl)-2,6-dihydro- 1H-benzo[def]carbazole=
LA

[118] 'H-NMR : 0 2.85 (m, 4H), 7.01 (d, 1H), 7.28 (t, 1H), 7.51 (m, 6H), 7.69 (m, 7H),
7.98 (m, 3H)

e 0T
X Cry

[119]
[120] <tHA 3>1C-33% 1C-42] $HA]

[121] O
o8

£

OoN

=0
:
o,

PPh

— 1,2-dichlorobenzene
Y )
O 'O

[122] 4-(2-nitrophenyl)-6-phenyl-2,6-dihydro-1H-benzo[def]carbazole ﬂ] Al
6-(biphenyl-4-yl)-4-(2-nitrophenyl)-2,6-dihydro-1H-benzo[def]carbazole (3.27 g, 7.22
mmol)& AF&-3h= A& Al 9 skals, 7] Tul el 19] <d | 3>3} U D A=
T8 sto] =4 g3 IC-39 IC-48 2H AT

[123] IC-3 2] 'H-NMR :  2.83 (m, 4H), 6.91 (d, 1H), 7.28 (m, 2H), 7.49 (m, 7H), 7.66 (m,
6H), 8.11 (d, 1H), 10.07 (s, 1H)

[124] IC-4 2] 'TH-NMR : & 2.83 (m, 4H), 6.90 (d, 1H), 7.29 (m, 3H), 7.52 (m, 6H), 7.67 (m,
6H), 8.11 (d, 1H), 10.22 (s, 1H)



19

WO 2014/065501 PCT/KR2013/007955
[125]
[126] FH] o 311C-554 1C-69] 373
[127] <27 1> 6-(biphenyl-3-y1)-4-bromo-2.6-dihydro-1H-benzo[def]carbazole 2] §+4]
[128] Br Br
:
(o 22 L
D
[129] 1-bromobenzene 4! 3-bromobiphenyl (8.67 g, 37.18 mmol)< A}F-&-3}+= A<
A 9] 8tatiz, 7] o 12 <A 1> 5 A3 34 & 5=3) 5o
6-(biphenyl-3-yl)-4-bromo-2,6-dihydro-1H-benzo[def]carbazole= 3 % T}
[130] "H-NMR : 6 2.84 (m, 4H), 6.97 (m, 2H), 7.28 (m, 2H), 7.48 (m, 8H), 7.76 (d, 1H),
8.01 (s, 1H)
[131]
[132] <THA] 2> 6-(biphenyl-3-y1)-4-(2-nitrophenyl)-2.6-dihydro- 1H-benzo[def]carbazole
o] dFA]
[133] MOHh
Br
'l'ii'ﬂ N02
NO,
> SO N
THF/H0
[134] 4-bromo-6-phenyl-2,6-dihydro-1H-benzo[def]carbazole T 2!
6-(biphenyl-3-yl)-4-bromo-2,6-dihydro-1H-benzo[def]carbazole(3.73 g, 8.8 mmol)<
ARk 2l Al 9l shale, 7] Erl ol 19] <iH | 2591 T U gk 348 =3 5}
6-(biphenyl-3-yl)-4-(2-nitrophenyl)-2,6-dihydro-1H-benzo[def]|carbazoles & AT}
[135] "H-NMR : 6 2.83 (m, 4H), 6.95 (d, 1H), 7.28 (t, 1H), 7.51 (m, 10H), 7.73 (m, 2H),
8.02 (m, 3H)
[136]
[137]  <2bAl 3>1C-53 1C-69] $HA4

[138]
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.o

PPhs3
— 1,2-dichlorobenzene

HN

- N

[139] 4-(2-nitrophenyl)-6-phenyl-2,6-dihydro-1H-benzo[def]carbazole T}l
6-(biphenyl-3-yl)-4-(2-nitrophenyl)-2,6-dihydro-1H-benzo[def]carbazole (3.3 g, 7.22
mmol)& AHE-8F= Al Al 9] stz 7] Enf ol 19] <@ 3>3) 3 g &
FEslo] A3 1C-53 IC-62 ZH2 A ).

[140] IC-5 ] '"H-NMR : & 2.83 (m, 4H), 6.87 (d, 1H), 7.28 (m, 2H), 7.50 (m, 11H), 7.78
(d, 1H), 8.05 (m, 2H), 10.01 (s, 1H)

[141] IC-6 2] '"H-NMR : & 2.83 (m, 4H), 6.87 (d, 1H), 7.27 (m, 3H), 7.51 (m, 10H), 7.78
(d, 1H), 8.04 (m, 2H), 10.12 (s, 1H)

@
2

[142]

[143]  [E£4]d 411C-7¢] A

[144] <7 1> tert-butyl 4-bromo-1H-benzo[def]carbazole-6(2H)-carboxylate 2] ¥4
|

Br
tl N!\I

[145 Br
()

[146] 4-bromo-2,6-dihydro-1H-benzo[def]carbazole (16.33 g, 60.0 mmol),
Di-tert-butyldicarbonate (26.0 ml, 113.2 mmol), 4-Dimethylaminopyridine (7.35 g,
60.1 mmol)= Acetonitrile 300 m1o]] = ©] 2L, AF2-0| A 2A] 7F i HFEFQ) T}, W&o
T8 9 5 55 L, dEdERdol ER f7]5S 98 o MeS0.E
A& ste] =5 AASIA Y F7159 &S AAS - A E a2
A slo] 22 519k <l tert-butyl
4-bromo-1H-benzo[def|carbazole-6(2H)-carboxylate (20.55 g, 55.2 mmol, <~
92%)2 ATt

[147] TH-NMR : 6 1.59 (s, 9H), 2.85 (m, 4H), 7.03 (d, 1H), 7.27 (m, 3H), 7.51 (d, 1H)

[148]

[149] <% 2> tert-butyl 4-(2-nitrophenyl)- 1H-benzo[def]carbazole-6(2H)-carboxylate 2]
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51 A

[150] Br @(B(OHb

()
—_—

O N Pd(PPhs)4

Boc NaOH
THF/H,O

[151] 4-bromo-6-phenyl-2,6-dihydro-1H-benzo[def]carbazole U] 4! tert-butyl
4-(2-nitrophenyl)-1H-benzo[def|carbazole-6(2H)-carboxylate (3.28 g, 8.8 mmol)<
Ab&she Ale Al Q) skatE, 7] &1l ol 18] <BA| 2591 5 A 3 A4 & 7P 5}
tert-butyl 4-(2-nitrophenyl)- 1H-benzo[def]carbazole-6(2H)-carboxylate= 3 I T},

[152] '"H-NMR : 0 1.59 (s, 9H), 2.85 (m, 4H), 7.28 (m, 2H), 7.51 (m, 3H), 7.71 (d, 1H),
7.99 (m, 3H)

[153]

[154]  <9bAl 3>1C-7-154 1C-10-19] $HA]

[155]

PPhg +
—— 1,2-dichlorobenzene

»

IC-10-1

Y

HN
(T
O N
Boc
[156] 4-(2-nitrophenyl)-6-phenyl-2,6-dihydro-1H-benzo[def]carbazole T4 tert-butyl
4-(2-nitrophenyl)-1H-benzo[def]carbazole-6(2H)-carboxylate (2.99 g, 7.22 mmol)<
A&k 215 Al 9l skarss, 7] Eh) ol 19] <A 353 F A 3k A S =3 5f
B4 8} 3He 1C-7-17F 1C-10-18 A At
[157] IC-7-1 2] 'H-NMR : & 1.60 (s, 9H), 2.84 (m, 4H), 7.29 (m, 3H), 7.50 (m, 3H), 7.61
(d, 1H), 8.03 (d, 1H), 10.04 (s, 1H)
[158] IC-10-1 2] 'H-NMR : & 1.60 (s, 9H), 2.83 (m, 4H), 7.27 (m, 3H), 7.51 (m, 3H), 7.61
(d, 1H), 8.04 (d, 1H), 10.13 (s, 1H)
[159]
[160]  <¥tAl3>1C-7°] 8FA]

[161] % -

Boc NaoS04 Boc

[162] A A 75 3Foll A 1C-7-1 (4.74 g, 12.40 mmol), 1-bromobenzene (2.14 g, 37.18
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mmol), Cu powder(O 15 g, 2.48 mmol), K,CO;(3.42 g, 24.79 mmol), Na,SO4(3.53 g,
24.79 mmol) X nitrobenzene(100 ml)E <3331 190°Coll A 124 7+ & <F
ETAZ]a<i s aw
[163] HE-8-o] =A% 5 nitrobenzene= A At WEHAF 2 elo| =R V]S
8] g T MgSO,E AF&ato] &8 Al A AT 77159 &l & A A
718} 3+& < Silica-gel (500 g)2} 7| Toluene 2000 ml¢l] ¥ 31 110°Cel A
12A] 7S WkEFQd AL, filter 2. silica-gel S Al 7] 3} 3L Toluenes 553} ¢
2.2 3} 15 IC-7 (2.80 g, 7.81 mmol, & 63%) A AT
[164] 'H-NMR : 6 2.84 (m, 4H), 7.33 (m, 4H), 7.52 (m, 6H), 7.91 (d, 1H), 8.04 (d, 1H),
8.55(d, 1H), 10.03 (s, 1H)

O

eN
=
o 5

2

[165]

[166] [sH] o 511C-89] §HA]
[167] <t 1>1C-89] 34
[168]

Cor? 2o

N
O N H Cu, K2003
, NaySO,
Boc

[169] 1-bromobenzene 4! 4-bromobiphenyl (8.67 g, 37.18 mmol)= AF-&-3}= A&
A o) skatz, 37] Enl ol 49] <@ 3> A A = 8] IC-8= AT
[170] 'H-NMR : 6 2.85 (m, 4H), 7.35 (m, 4H), 7.48 (m, 6H), 7.69 (m, 4H), 7.96 (m, 2H),
8.53 (d, 1H), 10.04 (s, 1H)

[171]
[172] [5£H] 4 611C-99] A
[173] <A 1>1C-99] §HA]
[174]

Cu, KaCO3
NayS0,

Gory oo

ooy

[175] 1-bromobenzene 4! 3-bromobiphenyl (8.67 g, 37.18 mmol)< A}F-&-3}+= A<
A9 skals=, 7] Eh ol 49] <i A 3>3 L HZ S F Y5k 1IC92 AU

[176] H-NMR : 6 2.85 (m, 4H), 7.33 (m, 4H), 7.42 (m, 5H), 7.67 (m, 5H), 7.92 (m, 2H),
8.53 (d, 1H), 10.04 (s, 1H)

<A 1>1C-102] $HA

|

[178] F8] 49 711C-102] $HA
|
|
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[181]

[182
[183
[184
[185
[186

—_— e e e

[187]

[188]

[189
[190
[191
[192

—_— e e

[193]

[194]

[195
[196
[197
[198

—_— e e
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Fileg” 50y {\: { r {\-» %
A O arey NS
b 7 N L
AT = A ioy
’\\,-f:—‘LN Cu, K:EOQ s »& ;[. ’3\'“‘
{ - ke,
fioc NaS0, N
&OC H

IC-7-1 T4 IC-10-1 (4.74 g, 12.40 mmol) S AF-&3}+= A&
=) of] 49] <A 353} F U Sk 34 S 428 5)o] IC-10= CMB}
IH-NMR : & 2.83 (m, 4H), 7.31 (m, 4H), 7.51 (m, 8H), 7.92 (d, 1H), 10.09 (s, 1H)

F8] 49 811C-112] $HA
<A 1>1C-112] 3HA

= e
W 4 (\
I & =\
[ \r“ L\) wf{:/\”" Br ‘\/(' . 4 e
Sy \ u‘ e R . R, Nemg ™50
& Cu, KO, ¥l W‘ﬁj‘ '(/\T"*j\/@
Nag30s { \‘, Jy_;ff N
:;M‘N Q\,;»NN>
Bioc H

IC-7-1 t) A1 IC-10-1 (4.74 g, 12.40 mmol)Z AF-&-3= 212 A 9] 31531 %=, 417]
=H ol 59 <A 1> A FAH S ko] IC-112 A AT

'H-NMR : & 2.84 (m, 4H), 7.32 (m, 4H), 7.51 (m, 7H), 7.76 (m, 5H), 7.99 (d, 1H),
10.08 (s, 1H)

F8] 9 911C-122] $HA
<A 1>1C-129] 3HA

i, a— j’
/‘”"—" 'w.:g‘
r ”\M ‘x}’/\* ﬂ’_{:{) Ly <“‘4 4
5 i>,i o N ‘ e
e (P O
i,’“’ \«\r\’”i\“q, N Ry g
e el (L \5\"]
Boe

i
IC-7-1 t) A1 IC-10-1 (4.74 g, 12.40 mmol)Z AF-&-3= 212 A 9] 31531 %=, 417]
2l o] 69] <t/ 1> FA G < S sto] IC-128 LY
'H-NMR : & 2.84 (m, 4H), 7.35 (m, 4H), 7.54 (m, 6H), 7.79 (m, 6H), 8.01 (d, 1H),
10.11 (s, 1H)

£H) o 101 IC-1331 1C-142] ¥4
<97 1> 4.8-dibromo-6-phenyl-2.6-dihydro-1H-benzo[def]carbazole &] 314
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[199]

[200
[201
[202
[203

—_— e e

[204]
[205]

[206]
[207]
[208]

[209]

[210]
[211]

Br
Br
N
Br
Br O NH Cu, KoCO3 @

Nas>SO4

4-bromo-2,6-dihydro-1H-benzo[def]carbazole tH 2!
4,8-dibromo-2,6-dihydro- 1H-benzo[def]carbazole (4.35 g, 12.40 mmol)<- A}-&3}
A& AL etare, A7) e 19 <d A 1> 5L gk 343 58 3o
4,8-dibromo-6-phenyl-2,6-dihydro-1H-benzo[def]carbazoles 3 I T}.

H-NMR : 6 2.84 (m, 4H), 7.03 (s, 2H), 7.39 (s, 2H), 7.49 (m, 5H)

<A 2> 4-bromo-6.8-diphenyl-2.6-dihvdro-1H-benzo[def]carbazole 2] 34

i)

Pd(pphs)s, NaOH
THF / H,0

4-bromo-6-phenyl-2,6-dihydro-1H-benzo[def]carbazole T}
4,8-dibromo-6-phenyl-2,6-dihydro-1H-benzo[def]carbazole (3.76 g, 8.80 mmol)<=
A}-8-3}+= A 3} 2-nitrophenylboronic acid B 2! phenylboronic acid (3.22 g, 26.37
mmol)& AR 8= Z1E Al 9 slalw, A7) 1] 19] <A 259 L g A=
<38 3} 4-bromo-6,8-diphenyl-2,6-dihydro-1H-benzo[def]carbazoles 3 I T},

'H-NMR : 6 2.84 (m, 4H), 7.08 (m, 2H), 7.39 (m, 4H), 7.53 (m, 8H)

<A 3> 4-(2-nitrophenyl)-6.8-diphenvl-2.6-dihydro-1H-benzo[def]carbazole 2]
SFA)

B(OH),
(L,

Pd{PPhs)s
NaOH
THE/H,0

4-bromo-6-phenyl-2,6-dihydro-1H-benzo[def]carbazole T}
4-bromo-6,8-diphenyl-2,6-dihydro-1H-benzo[def]carbazole (3.73 g, 8.80 mmol)=
Ab&she Ale Al Q) skatE, 7] &1l ol 18] <BA| 2591 5 A 3 A4 & 7P 5}
4-(2-nitrophenyl)-6,8-diphenyl-2,6-dihydro- 1H-benzo[def|carbazole & AT}
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[212] 'H-NMR : 0 2.89 (m, 4H), 7.41 (m, 4H), 7.53 (m, 11H), 7.94 (m, 3H)

[213]

[214] <A 4>1C-133 1C-149] §14]

[215]

PPh3
——— 1,2-dichlorobenzene

[216]

[217] 4-(2-nitrophenyl)-6-phenyl-2,6-dihydro-1H-benzo[def]carbazole Tl ]
4-(2-nitrophenyl)-6,8-diphenyl-2,6-dihydro-1H-benzo[def]carbazole (3.37 g, 7.22
mmol) S AFE-3l= A& A Q] slare, 7] 8] o 19] <eH A 353 s gk 3 S
e ate] A shehE IC-133 IC-145 A ATt

[218] IC-13 ©] 'H-NMR : & 2.87 (m, 4H), 7.42 (m, 6H), 7.54 (m, 10H), 7.94 (s, 1H), 10.04
(s, IH)

[219] IC-14 2] 'H-NMR : & 2.87 (m, 4H), 7.43 (m, 5H), 7.57 (m, 9H), 7.89 (s, 1H), 10.12
(s, IH)

[220]

[221] =l o 1111C-159] §H4

[222] <A 1> tert-butyl
4-(2-(chloromethyl)phenyl)- 1H-benzo[def]carbazole-6(2H)-carboxylate 2] $+4]

[223] Cl

weld TP
- O N cl
Pd(PPh3)4 Boc
NaOH
THF/H0
[224] 2-nitrophenylboronic acid %] 2-(chloromethyl)phenylboronic acid (1.50 g, 8.80

mmol) S AFE-3l= A& A Q] slare, 7] 8] o 49] <A 259} w2 gk 3 S
T8 &} tert-butyl
4-(2-(chloromethyl)phenyl)-1H-benzo[def]carbazole-6(2H)-carboxylate= 3 T},
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[225] H-NMR : 6 1.59 (s, 9H), 2.84 (m, 4H), 4.53 (s, 2H), 7.18 (m, 2H), 7.42 (m, 2H),
7.55 (m, 2H), 7.74 (m, 3H)

[226]

[227]  <%A 2> tert-butyl
4.5-dihydrobenzo[deflindeno[2.1-a]carbazole-12(11H)-carboxylate ¥ tert-butyl
1.2-dihydrobenzo[deflindeno[1.2-b]carbazole-6(12H)-carboxylate 2] $+4]

[228]

TEA, Pd{OAc)s +

et JORNPHOS, Toluene
—
~ ,f“%l/ﬁ
\,«ﬁQN
Boc
[229]

[230] A 75 3}l A tert-butyl
4-(2-(chloromethyl)phenyl)- 1 H-benzo[def]carbazole-6(2H)-carboxylate (8.36 g, 20.00
mmol), Pd(OAc), (0.23 g, 1.00 mmol), 2-(di-tert-butylphosphino)biphenyl ligand
(JohnPhos, 0.60 g, 2.00 mmol), TEA (5.6 ml, 40.00 mmol) & Toluene (100 ml)Z
E3Hskar 110°ceol A 12417 &<t ks gl vl

[231]  wk3o] FAY 5 Toluenes Al 7138kl WEH AT Refo| = #7153 a9
U MgSO,E AR&8to] &8 Al skl 7158l &l & Al A5 5
AR AR ET 9] 2 A 8ho] 54 8542 tert-butyl
4,5-dihydrobenzo[def]indeno[2,1-a]carbazole-12(11H)-carboxylate (2.06 g, 5.40
mmol, 5 27%)¥} tert-butyl
1,2-dihydrobenzo[def]indeno[ 1,2-b]carbazole-6(12H)-carboxylate (2.21 g, 5.80 mmol,
T8 29%)S A AT

[232] tert-butyl 4,5-dihydrobenzo[def]indeno[2,1-a]carbazole-12(11H)-carboxylate 2] !
H-NMR : 6 1.59 (s, 9H), 2.83 (m, 4H), 4.11 (s, 2H), 7.21 (m, 3H), 7.42 (m, 1H), 7.53
(m, 1H), 7.74 (m, 2H), 7.98 (d, 1H)

[233] tert-butyl 1,2-dihydrobenzo[def]indeno[1,2-b]carbazole-6(12H)-carboxylate 2] !
H-NMR : 6 1.59 (s, 9H), 2.83 (m, 4H), 4.11 (s, 2H), 7.22 (m, 3H), 7.44 (m, 1H), 7.51
(m, 1H), 7.74 (m, 2H), 7.89 (d, 1H)

[234]
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[235] <A 3>1C-15¢] 344
[236] -
g : “‘\{:M,}} (i J\ }\;
O e 0
Sy [ “\*f\
U-Nb +BUOK, THF “~NH
[237] A 75 3}l A tert-butyl
4,5-dihydrobenzo[def]indeno[2,1-a]carbazole-12(11H)-carboxylate (2.06 g, 5.40
mmol)-% THF 50 m1¢]] =<1 T} 0°Coll A Potassium tert-butoxide (1.81 g, 16.13
mmol) ¥ 3L 103 & 9F 3 ¥Ha} A v}, 212 31 lodomethane (2.29 g, 16.13 mmol)=
AL ol A 124 1 5 9F wigkak gl T
[238]  WHgo] TAHE - THFE A Ast vE A2 efo] =2 {7152 E8 3 v
MgSO, & A& 3o =& A 7 3k 3l T %ﬂ%g || E AAT 5 TV E S
Silica-gel (150 g)¥ &7 Toluene 200 mlol] ¥ 3L 110°CN A 12A] 7H& nWkE}G] AL,
filter= silica-gel & #l| A 3} 31 Toluene S & 53} o] &4 g}3H&= 1C-15 (1.02 g, 3.29
mmol, = 61%) = LA}
[239] 'H-NMR : 6 1.57 (s, 6H), 2.83 (m, 4H), 7.23 (m, 3H), 7.55 (m, 2H), 7.75 (m, 2H),
791 (d, 1H), 10.13 (s, 1H)
[240]
[241] 4o 1211C-16 34
242] <Al 1>1C-169] 94
[243] J <
S Pl vadp
= P = I N A Y
f"\v?«j} P Hao=l A e\}f {a\\?y{j}f
k lw +BUOK, THF k‘ﬂ‘l\:\f ey
Bm Boo rt
[244] tert-butyl 4,5-dihydrobenzo[def]indeno[2,1-a]carbazole-12(11H)-carboxylate T 21
tert-butyl 1,2-dihydrobenzo[def]indenol[1,2-b]carbazole-6(12H)-carboxylate (2.06 g,
5.40 mmol) S AH&-3l= 1S A 98kt 0o 119] <A 3> T A ek g S
8 3to] B4 8135 IC-16 (1.08 g, 3.51 mmol, =8 65%)= A At
[245] 'H-NMR : 6 1.57 (s, 6H), 2.83 (m, 4H), 7.24 (m, 3H), 7.51 (m, 2H), 7.72 (m, 2H),
7.93 (d, 1H), 10.08 (s, 1H)
[246]
2471  [BA < 11 Inv-19] 34
= ) ° {)
L0 -0, 0K,
Cu powder ~ N 7 N
KoCO4 .y
Na>SOy4
nitrobenzene
[249] A 75 3Fell A 8] o 19 M A Z2H }5HE21 IC-1 (1.07 g, 3.00 mmol),
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2-bromo-6-phenylpyridine (0.84 g, 3.60 mmol), Cu powder(O 027 g, 0.40 mmol), K,
CO5(0.55 g, 0.40 mmol), Na,SO,(0.57 g, 4.00 mmol) Z nitrobenzene(100 ml)&
233} a1 190°Col A 124] 7F & <F wikah i o)

[250] Hk-$-0] A% 3 pitrobenzene S A 7 3tal wEHAEF 2o =R 7S
w2 g U MgSO,E ARE8te] =5 A8k frrlse] S Al 5
A9 2 v} 17 9] (Hexane:EA = 3:1 (v/v)) = A A 3}o] &4 3}5HE-9] Inv-1
(1.23 g, 8 80 %)= AT

-ﬁﬂlO

.

[251] GC-Mass (©] & 4]: 511.61 g/mol, =7 #]: 511 g/mol)
[252]

[253]  [&A ] 21 Inv-29] §4

[254]

@M@

NaH
DMF

[255] A A 7)5 3ol A =1 o] 100 A ;ﬂl%_% 3}gHE-91 IC-1 (1.07 g, 3.00 mmol)<
DMEF 100 mi®l]] ¥ ©]aL o] 7]l NaH (0.11 g, 4.50 mmol)Z g 31 1A] 7+ ksl v},
o] 7] ol DMF 100ml¢l] =5 <1 2-chloro-4,6-diphenyl-1,3,5-triazine (0.96 g, 3.60
mmol)S 3] 7Lkt 3AIIF EQF kel - RbSS FEA] 7|5 S ES
A7t A eta S vee- 2 A2 &S A AT Sul 7k A A"
IAZS Ay G2 vE 18]S (Hexane:EA = 1:1 (v/v)) & A A &}o] &%) 34359l
Inv-2 (1.38 g, T8 78 %)< At

[256] GC-Mass (©] & *]: 589.23 g/mol, = % #]: 589 g/mol)
[257]

[258]  [EA < 31 Inv-39 Y‘e}”

[259]

;@

~Cu powder powder
KoCO5
Na>SOy4
nitrobenzene
[260] 2-bromo-6-phenylpyridine th 4! 2-(3-bromophenyl)-4,6-diphenyl-1,3,5-triazine &
A8 A1 A9 B3tz 4] el 13k FAR P02 Y se] B4
S}3hE 2 Inv-3 (1.50 g, 75 75 %)& AT
[261] GC-Mass (©] £ 4]: 665.26 g/mol, =7 *]: 665 g/mol)
[262]

[263] [3LA] o] 4] Inv-42] 3HA
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[264] O
Ssos o
e Il asavasleg Bv
N " Cu powder O O
@ KoCO3 Q

NHQSO4
nitrobenzene O

[265] 2-bromo-6-phenylpyridine 4! 2-(4-bromophenyl)triphenylene & AR-&+ 51
A 9lskatz, 371 ol 19} s i o 2 g ske] 54 8HghE el Inv-4

(1.65 g, T 718 %)& AL

[266] GC-Mass (©] & A]: 660.26 g/mol, = A]: 660 g/mol)
[267]

[268]  [§tA <l 511Inv-59 34

[269]

7

" Cu powder powder

KoCO5
N82804

nitrobenzene
[270] 2-bromo-6-phenylpyridine t 4! 3-bromo-9-phenyl-9H-carbazole S 4
A&t A7) s o 13 Y8l v o 2 $kA) o] B4 §lgkE-9] Tnv-5
(1.37 g, 75 76 %)= A A}

[271] GC-Mass (©] & *]: 599.24 g/mol, 5 #]: 599 g/mol)
[272]

[273]  [&A 4 61Inv-69] §4

[274]

ey O - gens
S N
Svg Coy
N Cu powder= N

K2CO4
Na,SCy
nitrobenzene

[275] 2-bromo-6-phenylpyridine t 4! 4-bromodibenzo[b,d]thiophene & A}-8-3+ 715
A elstalsz, 7] e ol 13} A3 g o2 sk ao] 5% 3 eh= <l Inv-6

(1.22 g, 78 75 %) L AT

[276] GC-Mass (0] & *]: 540.17 g/mol, 7 A]: 540 g/mol)
[277]
[278] [$tA o 71 Inv-79] A

]
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SR O

_—
Cu powder
KoCO3 O
NasSO4
nitrobenzene

[280] 2-chloro-4,6-diphenyl-1,3,5-triazine T 4!
2-(3-bromophenyl)-4,6-diphenylpyrimidine S A}-8-3F 218 A 2] 3} aL+=, 7] -4 ol
1‘1/]_50]'6]—H1-H4 oi?sl-/\%o]_oq I A Q_ L2 o] Inv-7 (1.53 g, 578 % ) A},

[281] GC-Mass (0] & *]: 664.28 g/mol, = A]: 664 g/mol)
[282]

[283]  [3A < 8]1Inv-8¢ 4

[284]

A

SO PN
N [
O C

NaH

[285] IC-1 ¥} 2-chloro-4,6-diphenyl-1,3,5-triazine )21 IC-29}
2-chloro-4,6-diphenylpyrimidine= Z+2} AF-&3- 212 A 9] } =, 71 34
U3 U o 2 §A]slo] B4 3l gHEQl Inv-8 (1.25 g, 78 71 %)= A Atk

[286] GC-Mass (©] £ *]: 588.23 g/mol, % #]: 588 g/mol)
[287]

(288]  [§tA <l 911nv-99] 34

[289]

Br

SO g
N X
VU O
@ Cu powder
KoCO5
Na>SOy4
nitrobenzene

[290] IC-13} 2-bromo-6-phenylpyridine 4] IC-22} 2-bromo-4,6-diphenylpyridine &
AREEE A A9l skale, 7] Aol 19 L3 i o 2 94 8fo] 1A
3} Q1 Tnv-9 (1.41 g, 55 80 %)E At}

[291] GC-Mass (0] & *]: 587.24 g/mol, = A]: 587 g/mol)
[292]
[293] [3tA] o 10] Inv-102] $HA

|

[294
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A Q
Br\©)‘Nn\©‘ @N 8 NQ\&NTNQ

Cupowder O
KoCOs3

Na>SO4
nitrobenzene

[295]  IC-1 A IC25 AFE3F AL A9 &latis, A7) Al o 33 U3 o
HAEko] B2 315HE-©l Inv-10 (1.50 g, =& 75 %)= LAt

[296] GC-Mass (©] & A]: 665.26 g/mol, = A]: 665 g/mol)
[297]

[298] [ o 111 Inv-119] $HA]

[299]

Cu powder ~
KoCO3

NasS0y4
nitrobenzene

[300] IC-13} 2-bromo-6-phenylpyridine 2! IC-22}
2-(3-bromo-5-methylphenyl)-4,6-diphenyl-1,3,5-triazine &
A9l 3kariz, 7] G el 13 1 W O % G she] B SHHEL Inv-11

(1.61 g, & 79 %)= AUt

[301] GC-Mass (©] & 4]: 679.27 g/mol, = 7 A]: 679 g/mol)
[302]

[303] [3A] o 12] Inv-129] 34

[304]

N
S T 2 e
oY b

K,CO3

NasS0y4
nitrobenzene

[305] IC-13} 2-bromo-6-phenylpyridine 2! IC-22}
2-(3-bromo-5-(trifluoromethyl)phenyl)-4,6-diphenyl-1,3,5-triazine S 2} 7} A}-8-3
7/3.% Xﬂﬂ ]_ = )6]'7] 61—/\4 oﬂ J/]_ 501 z;]_ Hl—lﬂ% o7 61—/\4 o]_oq %;@ Q—@‘%
Inv-12 (1.58 g, & 72 %)5 LAt

[306] GC-Mass (©] & *]: 733.25 g/mol, = % #]: 733 g/mol)

[307]

>~
o

o
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[308] [3FA] o 13] Inv-139] 34

[309]
Br
> -0

oy
~Cu powder ™ (Y=
@

K,CO3
Na2804
nitrobenzene O
[310] IC-1 Y21 1C-3& AFE-SF A S A 9] 8lare, 7] 4d o 13} sds o2
shAdalo] H4] BlshE-<l Inv-13 (1.32 g, 78 75 %) I3tk

[311] GC-Mass (0] & *]: 587.24 g/mol, = A]: 587 g/mol)
[312]

[313]  [3A o 14] Inv-14¢] 4

[314]

oy .

NaH
Q DMF O
[315] IC-1 Y21 IC-3& AFE-SF A& A 9] 8lare, 7] fbAd o 29 s sk i o =2
etA3lo] 4 3}gHE-2l Inv-14 (1.50 g, =5 75 %)= A Atk

A )
dN

[316] GC-Mass (©] & A]: 665.26 g/mol, = A]: 665 g/mol)
[317]

[318] [3Ad o 15] Inv-159] $HA]

[319]

O‘O N
N H
Q Cu powder ~

KoCO35
Q Na>SOy4
nitrobenzene
[320]  IC-1 A IC-3& AFE-3 A3 Al Q) 8Fal+=, 7] §HAd ol 33 A st W o=
kA 3to] 34 BhahEel Inv-15 (169 g, 58 76 %) 5 ATk

N 7

§)
OEQ @
o

[321] GC-Mass (0] & *]: 741.29 g/mol, % A]: 741 g/mol)
[322]
[323]  [SA <l 16]1Inv-169] 4

]
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[325]

[326
[327
[328
[329

[330]

[331
[332
[333
[334

—_— e e

33

KoCO3
O NaxSO4

nitrobenzene

Cu powder >

PCT/KR2013/007955

IC-1 A1 IC-3& A&k A& A9 8lar, 7] P ol 73
gl sfo] &4 3}ehE-ol Inv-16 (1.57 g, +8 71 %)2 A AT}
=4 ]: 740 g/mol)

GC-Mass (°] £4]: 740.29 g/mol

[$A o 171 Inv-172] $HA

@

N

s 7170

.
oad Q SRy
Cu powder g

KoCO3

NHQSO4
nitrobenzene

A 9] sFare=, 7] 9
gl sko] &2 3}ehE-ol Inv-17 (1.45 g, °8 75 %)2 A AT}
=4 X]: 643 g/mol)

IC-1 A1 IC-45 A}2-3F 1S
GC-Mass (©] £ 4]: 643.27 g/mol

3t o] 18] Inv-189] A

s 7170

‘I‘i wa T?”ﬁi

Cu powder

Na2804
nitrobenzene

IC-2 YA IC-45 AME-3F 7S

G g

NQ\ﬁN:p

del 33} &

g sto] #2 815HE 9 Inv-18 (165 g, & 73 %) 2 A AT
=4 *]: 755 g/mol)

GC-Mass (°] £4]: 755.30 g/mol

[3FA] o 19] Inv-199] 34

s 7170

NN

A gy

Sy

ALt A7 A 113 B

ps

At

Ho=

Ho=
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SR cEa e oL unS
w4 o
» ) —upowaer g b
K5CO3
Na,SO4

nitrobenzene
[340] IC-13} 2-bromo-6-phenylpyridine 2] 1C-42}
2-(5-bromobiphenyl-3-yl)-4,6-diphenyl-1,3,5-triazine< Z2}7} A&k 71-&
A e)skals, 47 s ol 19} S A W o2 A sto] 54 g9k )l Inv-19

(1.84 g, T 75 %)E IA}.

[341] GC-Mass (©] & *]: 817.32 g/mol, = % #]: 817 g/mol)
[342]

[343] 3+ A o 201 Inv-209] A

[344]

(LI &
N
Ch v g U
Q Cu powder Q =

Ko,CO3

v S,

nitrobenzene
[345] IC-1 YA IC-58 AFE-5F A S Al 9] 8lare, 7] bd o 13 sds o2
etA3lo] 4 352l Inv-20 (1.37 g, 75 78 %)= A Atk

[346] GC-Mass (0] & *]: 587.24 g/mol, = A]: 587 g/mol)
[347]
[348] LA o 21] Inv-219] $HA

]

[349
S oocd
O N H @)\\NJ\Q O N »N\}/@
N’
Q NaH = O dl\l
O DMF

[350] IC-1 A IC-58 AF&3 A2 Al 9fslal=, 7] A ol 29F s d g i o
etA 3l 4 3}gHE-9l Inv-21 (1.50 g, =5 75 %)= A Atk

ftl

[351] GC-Mass (©] £ 4]: 665.26 g/mol, =7 *]: 665 g/mol)
[352]
[353] 34 o] 22] Inv-228] $HA

]

[354
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[355]

[356
[357
[358
[359

—_— e e

[360]

[361
[362
[363
[364

—_— e e

[365]

[366
[367
[368
[369

—_— e e

oy Y oo
N N”N

Q Cu powder Q Nb
v Nose,
nitrobenzene
IC-1 A1 IC-58 AF& 3 A2 A9 8fatsz, 7] 3hd of 33} 5 d
shAdalo] H2] BlskE-<l Inv-22 (1.78 g, =& 80 %)3 I3tk
GC-Mass (0] & *]: 741.29 g/mol, % A]: 741 g/mol)

3t o] 23] Inv-239] $A

Q Cu powder > O
KoCO3 O
Na>SOy4

hitrobenzene
IC-1 A IC-58 AR&3F 215 Al 9] slat=, A7) sHAd of) 73 s A3
etA 3ol 4 3} gHE-9l Inv-23 (1.64 g, 5 74 %)= A Ak
GC-Mass (0] & *]: 740.29 g/mol, 7 A]: 740 g/mol)

Iﬁﬁ:}‘é °1| 241 Inv-24:]° %]i}b-]
o N

Dy Do =™ “ §

O Cu powder
K;COg
Na>SOy4
nitrobenzene
IC-1 AT IC-68 AH8 3 212 A9 stariz, 37] gh4 o 334 S 8

HAEho] B2 315HE-Cl Inv-24 (1.50 g, =& 78 %)= LAt}
GC-Mass (0] & *]: 643.27 g/mol, 7 A]: 643 g/mol)

[3FA] o 251 Inv-259] 34

Ho=

Ho=

Ho=
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[370]

[371
[372
[373
[374

—_— e e

[375]

[376
[377
[378
[379

—_— e e

[380]

[381]

o oo Lo

Nas>SQy
nitrobenzene

IC-2 A IC-62 AFE-3F A2 A9 8lare, 7] bd ol 113 sdskuhHo =2
gl so] &2 3}ehE-ol Inv-25 (1.65 g, °8 73 %)2 A AT}
GC-Mass (0] & *]: 755.30 g/mol, = #]: 755 g/mol)

[3t4d ol 26] Inv-262] 34

o O » ~
N=
N N O O. Q N-.
) b O N N NN
Cu powder ‘ b
K5COs

Na>SO4
nitrobenzene

IC-13} 2-bromo-6-phenylpyridine 4! 1C-63}
2-(5-bromobiphenyl-3-yl)-4,6-diphenyl-1,3,5-triazine< Z2}7} A&k 71-&

Ao starsz, 7] ghd ol 13 F A3 W H o = R sho] 54 518k 2l Inv-26
(1.74 g, 75 71 %)E LA

GC-Mass (©] & *]: 817.32 g/mol, = % #]: 817 g/mol)

[3tA ol 271 Inv-27¢] $A

o Sens
g > @
O NH Ij@ " Cu powder O N\NréTN/Q

KoCO3
N82304
nitrobenzene

IC-13} 2-bromo-6-phenylpyridine 4] 1C-73}
3-bromo-9-(4,6-diphenyl-1,3,5-triazin-2-yl)-9H-carbazole = 7}

Aol el i, A7) Aol 13 BT By o A ekl B 859l Inv-27
(1.65 g, 5 73 %)& AA

GC-Mass (0] & *]: 754.28 g/mol, = A]: 754 g/mol)
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[382]
[383] 3+ A of 28] Inv-282] 3HA
Nl es
o .
Br B
oo o o
OO ) -
NH @ Cu powder =~
KoCO3 B
Na>SO4 @ @
nitrobenzene
[385] IC-13} 2-bromo-6-phenylpyridine t 2! IC-73} (4-bromophenyl)diphenylborane <
P2k Aba R A Al Sk, 7] Sl 19 AT o2 g ko] 27
3} Q1 Tnv-28 (1.43 g, 5 80 %)E At}
[386] GC-Mass (0] & *]: 598.26 g/mol, = #]: 598 g/mol)
[387]
[388] 3+ A o 29] Inv-299] A
[389] a
oo T 5% o
OO )
NH @ Cu powder
KoCO3 P
NaySOy4 @ @
nitrobenzene
[390] IC-13} 2-bromo-6-phenylpyridine 4] IC-73} (4-bromophenyl)diphenylphosphine
S 27} AR T AL A 9 ekariE, A7) A o 13 B A S HhH o 2 §HA 8o
524 g} 3HE-Ql Inv-29 (1.41 g, 575 76 %)& LA}
[391] GC-Mass (©] & 4]: 618.22 g/mol, = 7 #]: 618 g/mol)
[392]
[393] 3+ A o 301 Inv-309] A
[394]
of s. O‘ O @
N
NH ~ Cu powder powder Q /©
KoCO3 Si
Na;SO;4 @ @
nitrobenzene
[395] IC-13} 2-chloro-4,6-diphenyl-1,3,5-triazine 4! IC-73}
(4-chlorophenyl)triphenylsilane & A}-&-l 31-& #)| 9 'S}ELE N 7] 314 ol 29}
A o2 sHA o] HH 8FgE<l Inv-30 (1.56 g, 5 75 %) & LU
[396] GC-Mass (0] & A]: 692.26 g/mol, = A]: 692 g/mol)
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[397]
[398] [3FA4 ¢ 311 Inv-319] 3HA
[399]

9,
@ O‘O N
Seatil o i T L
O N
NH @ ~ Cu powder — @\%N\
K5CO4 NN

Na>SO4
nitrobenzene

[400] IC-1 A IC-78 A3 A& A 9] 8lal+=, 7] §Hd ol 33} s d sk i o=
gl sko] &4 3}ehE-ol Inv-31 (1.50 g, °& 75 %) 2 A AT}

[401] GC-Mass (©] £ 4]: 665.26 g/mol, =7 *]: 665 g/mol)
[402]

[403] 3+A o 32] Inv-329] 3HA

[404]

Cu powder
KoCO5
Na2SO4

nitrobenzene
[405]  IC-1 A IC-10& AF&-8F AL A Q) 8Fa1+=, A7) 3HAd o) 33 T sk i o=

gl so] &4 3}ehE-ol Inv-32 (1.51 g, °8 76 %)= A AT

[406] GC-Mass (0] & *]: 665.28 g/mol, = % A]: 665 g/mol)
[407]

[408] 314 o] 33] Inv-339] A

[409]

Cu powder
K>CO4
Na>SO04
nitrobenzene

[410] IC-13} 2-bromo-6-phenylpyridine 42! IC-103
2-(3-bromo-5-methylphenyl)-4,6-diphenyl-1,3,5-triazine & Z}2} AF-8-3F A<
AlQlstar=, 7] A ol 13 5L g i o= g sto] 24 319H= 2l Inv-33
(1.63 g, T 80 %)= LAt

[411] GC-Mass (©] & 4]: 679.27 g/mol, = 7 A]: 679 g/mol)
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[412]
[413]  [§A < 34] Inv-349] A
[414] ? O
o o
CF3
Cu powder
T oo @
N82504
nitrobenzene
[415] IC-13} 2-bromo-6-phenylpyridine 42! IC-103
2-(3-bromo-5-(trifluoromethyl)phenyl)-4,6-diphenyl-1,3,5-triazine & 2} 2+ A}-8-3
A& A9l atale, 7] HAd ol 19 A g W o= ghad sho] 4] ghgheql
Inv-12 (1.65 g, & 75 %) & AU}
[416] GC-Mass (©] & *]: 733.25 g/mol, = % #]: 733 g/mol)
[417]
[418] [3tA] o 351 Inv-359] 34
[419] @ O
Oy S Nege
iy {0 e ae Q
) J
Cupowder N”"N
O KoCO3 N
Na>S0Oy4
nitrobenzene
[420]  IC-1 AL IC-11= AFE 3§ A2 Al Q] skal=, 7] A ofl 33 U o e
etA 3ol 4 32l Inv-35 (1.78 g, =5 80 %)= AUt
[421] GC-Mass (0] & *]: 741.29 g/mol, % A]: 741 g/mol)
[422]
[423] 3t o 36] Inv-36%] A
[424] O
NN
N
R T e | &g
~ Cu powder ~ powder NN O
Ko,CO3 P
Na,SO4
nitrobenzene O O
[425]  IC-1 A IC-11& AF&-8F A& A Q) 3k al+=, 4 7] fHAd ol 73 T dgt i o=
&l Bfo] B4 3}8HE0] Tnv-16 (1.573g, & 78 %)= 2}
[426] GC-Mass (0] & *]: 740.29 g/mol, 7 A]: 740 g/mol)

[427]
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[428]  [§tA < 371 Inv-37¢ $A
. QLo
SYn
o g \d ﬁ p
" Cu powder powder @\(
O
Nast4
nitrobenzene b
[430]  IC-1 AL IC-85 ARS8 A1 A9 ekals=, 7] §A4 ofl 33 & Ak o=
gl so] &2 3}eHE-ol Inv-37 (1.67 g, °8 75 %)2 A AT}
[431] GC-Mass (0] & *]: 741.29 g/mol, % A]: 741 g/mol)
[432]
[433]  [§tA < 38] Inv-38¢ $A
[434] (P
o0 : ‘O
N
Chi w;:* ©
~ Cu powder ©\<
Q KoCO4
Na>SOy4
nitrobenzene b
[435] IC-13} 2-bromo-6-phenylpyridine 4] 1C-83}
2-(3-bromo-5-methylphenyl)-4,6-diphenyl-1,3,5-triazine S 242} A}-8-3F 51
Aol slats=, 7] gHAd ol 13 A3 i o = 9hAd sto] -4 319k <l Inv-38
(1.61 g, 5 71 %)& AA
[436] GC-Mass (0] & *]: 755.30 g/mol, = #]: 755 g/mol)
[437]
[438]  [8A <] 391 Inv-399] A4
[439] ‘O O
O wm W O
N N
P o G
Ny SN
"~ Cu powder NN O
Q KoCO3 é
Na>SO,4
nitrobenzene
[440] IC-13} 2-bromo-6-phenylpyridine T Al IC-42}

2-(5-bromobiphenyl-3-yl)-4,6-diphenyl-1,3,5-triazine< Z+7} A&k 7
Ao ehariz, 47) Aol 19§ F U o gHshe] B4 seh
(1.84 g, & 75 %)= AT}

o

=

2l Inv-39
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[441] GC-Mass (©] & *]: 817.32 g/mol, = % #]: 817 g/mol)
[442]
[443]  [3HAd <l 4011Inv-409] 34
[444]

} eeny
99 N %}E? .

P Cupgﬁg @Np

KoCO4
Na>SO4
nitrobenzene

[445]  IC-1 AL IC-9& AREFE A2 A9 dtals, 7] fHd ol 33} w3 i o=
A sko] =4 ehshe el Inv-40 (1.67 g, 78 75 %)= AT

[446]  GC-Mass (°]£4]: 741.29 g/mol, 54 A]: 741 g/mol)
[447]
[448]  [3HAd o 411 Inv-419] A

]

[449
‘O ‘
O NH

~ Cu powder powder
KoCO3

Na»>SO
nitroeg)zenzgne Q
[450] IC-1 A IC-9& AF-&3F A2 A9l slar, 7] §Hd o 79 A uhH o=
&) sfo] &2 3}eHE-ol Inv-41 (1.64 g, 5°8 74 %)Z A AT

[451] GC-Mass (0] & *]: 740.29 g/mol, 7 A]: 740 g/mol)
[452]

[453] 3 A of 42] Inv-422] 3A

[454]

\@ﬁ@ g

~Cu powder * powder
O K>CO3
Na2804
nitrobenzene

[455]  IC-1 A IC-125 AF&-8F AL A9 5Fat+=, A7) 8HAd o) 33 T s i o=
HAEho] B2 315HE-Cl Inv-42 (1.78 g, & 80 %)= LUt}

[456] GC-Mass (0] & *]: 741.29 g/mol, % A]: 741 g/mol)
[457]
[458] [3HA <] 43] Inv-439] 3A

]

[459
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o, b oo o
N Br N N
NH @NbN @-{!\I_N
@ Cu powder @ Nb
KoCO3
Na>SOy4
nitrobenzene
[460]  IC-1 A IC-133 AF&-SF 213 Al @) sfalw=, 7] g/ ol 33 A3 i o=
g abo] B S1EHEQ] Inv-43 (158 g, 8 71 %) 2 AT

o}

[461] GC-Mass (0] & *]: 741.29 g/mol, % A]: 741 g/mol)
[462]

[463]  [§tA <l 44] Inv-44¢] S A

[464]

Cu powder
@ KoCO3
Na>SOy4
nitrobenzene

[465] IC-1 Y21 IC-145 AFE-SF A S A 9] 8lare, 7] 4o 33} sds o=
etA 3ol 4 3} gHE-2l Inv-44 (1.76 g, =5 79 %)= A At

o}

[466] GC-Mass (0] & *]: 741.29 g/mol, % A]: 741 g/mol)
[467]
[468]  [§tA ol 451 Inv-45¢] S A
[469]
Mo T

- N
Cu powder
K-COg ©_<f\1 N
Na-SQO4
nitrobenzene
[470]  IC-1 AL IC-15% A& A& A 9] 3L
g sto] B2 ahgHE el Inv-45 (1.48 g, 8 80 %) AU

o rir
0%
~
o
o,
2
|98
A=)
offt
e
&
o
'L
o
il

[471] GC-Mass (©] & 4]: 616.26 g/mol, = A]: 616 g/mol)
[472]
[473] [3HA4] <]l 461 Inv-462] 3HA]

]
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& oM
NH
Cu powder ~
KoCO3

Na>SOy4
nitrobenzene

IC-1 )2 IC-162 AF-&-8F 215
GC-Mass (©] £ 4]: 616.26 g/mol

[3FA] o 471 Inv-47<] 34

Bf"”@

43

8
99

A 9 8fart=, A7) §4
SHA) aho] B4 81829 Inv-46 (1.42 g, & 77 %) A}
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Cu powde
KoCO3
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A A A 9l shatis, 7] S ol

3}gHE-Ql Inv-47 (1.58 g, =& 71
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[3FA] o 48] Inv-48<] 34
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[487]
[488]  [3tA o 49] Inv-499] A
[489]
O BrN p OO O
% oa
N Ol
O o é
NasSOy4
nitrobenzene
[490] 2-bromo-6-phenylpyridine th 4!
2-(3'-bromobiphenyl-4-y1)-4,6-diphenyl-1,3,5-triazine & A}-&3+ 71 A 9 z‘s}ﬂ—t—
A}7] ?51—/\4 oﬂ 13 =<3k Hl—lﬂ% o7 ?51—/\4 o]_oq I A Q.?Sl—ﬂ o] Inv-49 (1.56 g, = S
70%)E A AT
[491] GC-Mass (0] & *]: 741.29 g/mol, % A]: 741 g/mol)
[492]
[493] [ 501 Inv-509] A4
[494]
oy ™ Q'Qj
P 3
Cupowder ‘/‘ ‘\.
KoCO3
NazSO4
nitrobenzene
[495] 2-bromo-6-phenylpyridine th 4!
N-(biphenyl-4-yl)-N-(4-bromophenyl)biphenyl-4-amine = A&+ A8 A 9] 3} a1+,
A7l el 19 FAR o= st B4 Shgh= 2l Inv-50 (1.69 g, &
75%)2 A
[496] GC-Mass (©] & *]: 753.31 g/mol, 5 % #]: 753 g/mol)
[497]
[498]  [AAdl 1] #7] EL &22}9] A2}
[499]  §/doll 1A A 3 Inv-12 S AR A PO R AIeE
S AAE F 5, 3719 2ol w4 f7] EL 248 A 239k,
[500] ITO (Indium tin oxide)7} 1500 A 57| = v} i8] | 2] 7| 84S S/

vtz Atk 2R AlH o] b, o] 2X 2 okm 2 of
e So) 842 283t A H S skt AEAFU

sonic 405, SF2 €] F) 2 o] FA 7] TFS UVE o] &3} 7] 7] 32 5571
A AL AT 272 73S o] &Egl ).
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[501] A}y

J7)ef 2ho] =0l H ITO 1 A floll, st ol 19] &3E Mat- 18 S 2E=

o]-&3}o], m-MTDATA(60 nm) / TCTA(80 nm) / 3} 3% Inv-1 + 10 % Ir(ppy)s

(300nm) / BCP(10 nm) / Algs(30 nm) / LiF(1 nm) / AL(200 nm) <=0 2 %] &3} o
7] EL 22H& A 2813 .

[502]  m-MTDATA, TCTA, Ir(ppy)s, CBP & BCP2] T %1= &}7] 9} 21}

[503]

@%@N}@% @53

N
T
m-MTDATA TCTA
[504]

In(ppy)3
[505]
[506] [AA] o 2~50] 7] EL &2%}9] A%
[507]

A ol 10| A WG FAPA] WG T 2B B BA ALEE 8155 Inv-1 g4
&g ol 2 WA 50004 22 g+ 8FgkE (Inv-2 ~ Inv-50)2 AF&-5F

-

o)
= Al

Aol akalsz, AA ol 12} & AskA maYsfo] 7] EL 245 Al £33,
[508]
[509]

(¥ 2 1] §7) EL &3} 2] A
[510]

WS WA WY 5 FARA A E S Inv-1 )4l CBPE
Ahg3hE A1E A9 B

A5, CBPS] 72
[511] O Q
¥ O
CBP
[512]

[513] (A& d)
[514] A Al of 1 WA] 50, &

Aol 13} F A A = sko] =4 771 EL 2A4H=

a7 o} 21

A 7] EL 2o o] 3¢,
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[Table 1]

s IXE T8 A V) A F AL (cd/A)
ALl 1 Inv-1 6.55 41.5
Al 2 Inv-2 6.49 41.0
Al 3 Inv-3 6.53 41.3
Al 4 Inv-4 6.55 40.9
Al 5 Inv-5 6.50 41.0
ALl 6 Inv-6 6.52 41.2
A Al e 7 Inv-7 6.51 41.5
Al 8 Inv-8 6.44 40.8
Al 9 Inv-9 6.50 41.6
21 Al 4 10 Inv-10 6.45 41.3
2] o] 11 Tnv-11 6.58 40.8
2 Al o] 12 Inv-12 6.60 41.0
2 Al 13 Inv-13 6.55 41.2
2 A] o] 14 Inv-14 6.50 41.7
2 A4 15 Inv-15 6.65 42.1
2 Al 4] 16 Inv-16 6.60 41.5
A AT e 17 Inv-17 6.62 41.9
2 Ao 18 Inv-18 6.50 41.7
2 Al 19 Inv-19 6.45 40.5
21 Al o) 20 Inv-20 6.52 41.5
2 A] o] 21 Inv-21 6.50 40.9
2 A] o] 22 Iny-22 6.60 41.5
2 Al o) 23 Inv-23 6.45 41.8
2 A o] 24 Inv-24 6.52 40.8
2 Al o 25 Inv-25 6.55 41.2
2 A o) 26 Inv-26 6.58 41.5
2 A] o] 27 Iny-27 6.61 42.1
2 A o 28 Inv-28 6.50 41.6
2 A o) 29 Inv-29 6.55 41.0
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21 AT of] 30 Inv-30 6.50 41.3
2 AT o) 31 Inv-31 6.60 40.8
2 AT ol 32 Inv-32 6.55 41.5
2 4] of] 33 Inv-33 6.55 41.2
21 A o 34 Inv-34 6.50 41.7
2] of] 35 Inv-35 6.65 42.1
21 AT o) 36 Inv-36 6.60 41.3
2 Al o) 37 Inv-37 6.62 40.9
21 4] of] 38 Inv-38 6.50 41.2
21 AT o)) 39 Inv-39 6.45 40.6
21 A o] 40 Inv-40 6.52 41.0
2 A o] 41 Inv-41 6.50 40.7
2 A o] 42 Inv-42 6.60 41.1
2 Al o) 43 Inv-43 6.45 41.0
2 A o] 44 Inv-44 6.52 40.5
2 Al o 45 Inv-45 6.55 40.9
2 A o] 46 Inv-46 6.50 42.0
2] of) 47 Inv-47 6.51 41.9
2 A o 48 Inv-48 6.50 41.8
21 A o] 49 Inv-49 6.45 42.1
2 AT of] 50 Inv-50 6.45 41.5
IS CBP 6.93 38.2
218 Ax}, gk o] whE 345k 12 FA H = 32 (3 EE Inv-1 WA
Inv-50yS W35 S2E S- 2 ARk A ol 1 W #] 50004 22 Al 24
7] EL 224h= £ 8 CBPE AR&-8k= vatel] 12] 7] EL &AW T A7 54 3
TE5 A Holl A -8 A oS YER = AS 18 = ST
o] & Tl ¥ g o] upeA g A A ool tfsto] A sl A| N, E g L
ofel] g7 ¥ = Zlo] o il 58] 4 9] oF g o] A g A o] W9 Qbell A
ol & 7}A| = g slo] Ak Flo] b slal o] Bk vy of M SRof| £3h=
AR a kA=

48




49
WO 2014/065501 PCT/KR2013/007955

4T

R 317] 8}5hA] 12 FA]H = 849
54 1)
AT
R R
\ /N\_/ 8
R, /_\ \ )Rz
R3 Re
R, Rs
7] Aol A,
R, % R, = R, W R, % 0] % Bhibiz 347 shoh4] 29 53t
SER LS
394 2
Rg
A R1o
R41
R4z

X+ 0, S, Se, N(Ar,), C(Ar:)(Ary), Si(Ars)(Arg), P(Ar;) 2 B(Arg) %=

AR o RRe Aew

R, )4 R A2 071 s o] shar, 212} 5

T4, G2, Aok, UER ) X8 = 0] X &5 C~Cyp@l
1, A8 3 1 28 ConCy] A, A3

Co~Ch2l &71d ] 7(]% 5515 H] j]%% ~C40/]

¢
=
N

i

& > T

AU T va D 1 RS
e
Hl
o
°
)
N,

—t— 1 @% Ce~Ceo®] o} 7], 25
2] 609] sl | ol 7], x| 8 B
1~Cap®] LA S A7), 2] 8 == 1] X 85 Co~Ce©l

A gk Bz B X 8hE C~Cyo®] AR Y], X8 =
~Ceo] OFEAH 7], X3k B2 = 8] X 3L C~Cy 2

7], X8k B 0 R 3 Co~Ce] oFH W 27], X 8k B =
, A3 H= B X 3 Co~Cop )
L%AP 1=7], 2 23k 3= 1] X 3 C~Cep 2]

7|2 o] Fol Xl ol A A B E 51, o] &2 1] 3k+= 7] ¢
%‘?ﬁ% Y E fﬂ*é Els
o]

Argt

i e 2 S i
rioh
el
1%
o,
Y
)y
(@)]
é %ﬂ

2 Z IR

>,
O XA

£ ra [ o riu e
e
!
0
o, 1o
_CL
o
N
>
r'l
i

o mO just
- — - —
(

o
Lo o =

s I P U

Zom
=
XN



WO 2014/065501

[7d -4} 2]

PCT/KR2013/007955

A, TR, Aok, YE R, X8 = 0] X 3HE C~Cy 9]
A7), 23 = 0] X 3 CnCyo®] EAE Y], X 3 3=

A 2] 2 Cp~Cyp®] &7 7], A 2 Btz 1] 2] $hE Ci~Cyo 2l

A ZEAZ Y], A g E= W 2] gkl 2k 3 4] 409
SH=AEF 2L 7], 2] 8 = 0] X 3 C~Cq ] b 7], X 3
T 0 X 3k AR 5 U1 %] 602] 8 el 2ol ], X3 i
N2 2HE C~Cyp®l A FAI 7], A 2 Hi= W 2] 2 Co~Coo
o5 7], Ak Hoi= N X $HE C~Cyp2l S Y], X9 B
B 2] 2HE Co~Cop@] oF A 7], A2} B2 H] A 21 C~Cy )
AANEY], A3 = 0] X3 C~Cqp®] oF B E7], X8
H] 2] B Co~Cop® OFH E 27 7], X3k = B X 84 C~Cep©]
o ¥ 2y S abo] = 7], Bl 2] 8k B = H] X $HE C~Ce )
ofgoll 7| 2 A at e R B A e,

0%
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Co~Cer2l o} 7], S A== 5 U1 A4 609] 8l Bl :0} - 7], C~Ca 2
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of A7), C~Cy® FZAHEY], Co~Cep2l oFEHE7], Ce~Cep ]
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A A= 3 W A] 409] S HEA S ZUZT], C~Cyp®l ¢ A7,
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