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A4 3bol| A 4'-bromo—2-nitrobiphenyl 17.93 g (64.47 mmol)3} triethylphosphite 56.09 mL (322.37 mmol)Z
round bottom flask o] Y& & 5 A7+ HoF 3F wHlslgitl. v+S g 3 Qu|E Z7F3to] A AS Hexane
D MC =3 : 2 (v/v)E ZAH3 2-bromo-9H-carbazole 7.2 g ¥} 2-bromo-9-ethyl-9H-carbazole 4.26g3 E=
A=

2-bromo-9H-carbazole HNR 7.13 (t, 1H), 7.25 (dd, 1H), 7.34 (t, 1H), 7.40 (d, 1H), 7.57 (d, 1H),
7.94 (d, 1H) , 8.02 (d, 1H) , 10.42 (s, 1H). GC-Mass (°]&X]: 244.98 g/mol, ZAX]: 245 g/mol).

2-bromo-9-ethylcarbazole HNR : 1.35 (t, 3H), 4.37 (dd, 2H), 7.17 (t, 1H), 7.28 (dd, 1H), 7.42 (m,
2H), 7.70 (d, 1H), 7.95 (d, 1H), 8.04 (d, 1H). GC-Mass (°]&X]: 273.02 g/mol, SHA|: 273 g/mol).

[3t4 e 2 : 2-bromo—-9-phenylcarbazole ¢ ¥4 ]

N Pdy(dbals, NaO({t-Bu)

o 0 r
\© T Q gr  Pit-Buls, Toluene O 4
Q Er

Iodobenzene 30.51 g (149.56 mmol) I} 2-bromo-9H-carbazole 18.32 g (74.78 mmol) Sodium ¢-butoxide 14.37
g (149.56 mmol), Tritertbutylphosphine 1.81 mL (7.48 mmol)& &< 300 mlol] &3jA]7]aL, Pd,(dba); 0.68
g (0.75 mmol)& ¥ 5, 12A12F 5<t 37 wRkegitt. RS T8 3 YEEREvuoes & 9 Aegsta 3

B3}l Hexane @ MC = 9 : 1 (v/v)o=2 ZHZH3s}lo] 2-bromo-9-phenylcarbazole 8.99 g (F£& 37 %)<=
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lH NMR : 7.24 (t, 1H), 7.36 (m, 3H), 7.50 (dd, 2H), 7.58 (t, 2H), 7.65 (t, 2H), 8.06 (d, 1H), 8.13
(d, 1H). GC-Mass (°]&x]: 321.02 g/mol, =HX]: 321 g/mol).

[3tAd 4 3: 9-ethyl-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan—2-y1)carbazole ¢ 341

didppfiCl,, KOAC R
Bf
1.4-Dioxane ,O
B‘\
6]
2-bromo-9-ethylcarbazole 4.26 g (15.60 mmol) I 4,4,4' ,4' 555" 5 -octamethyl-2,2'-bi(1,3,2-
dioxaborolane) 5.15 g (20.28 mmol), ¥E}&F o}AE|o]E 3.06 g (31.21 mmol), Pd(dppf)Cl, 0.25 g (0.31
mmol )= 1,4-Dioxane 50 mloll &FAIZ1 &, 12413 &9t 37 wWkslith. Hbg T8 F UFZ2Yetor =&
2 Ag7bAd FEsta Hexane @ MC = 7 @ 3 (v/v)oZ 73] 9-ethyl-2-(4,4,5,5-tetramethyl-1,3,2~
dioxaborolan-2-yl1)carbazole 4.8 g (& 96 %)< HAE319}.

1
HNR @ 1.36 (s, 12H), 1.39 (t, 3H), 4.45 (dd, 2H), 7.14 (¢, 1H), 7.41 (t, 1H), 7.47 (d, 1H), 7.60
(d, 1H), 7.90 (s, 1H), 8.07 (dd, 2H). GC-Mass (°o]&=X]: 321.19 g/mol, =AX]: 321 g/mol).

[Add] 4: 9-phenyl-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)carbazole 2] A1

d{dppfiCl,, KOAC
13 B
14-Dioxane o
Br E
8]

2-bromo-9-phenylcarbazole 8.3 g (25.86 mmol) 3 4,4,4',4',5,5,5',5' -octamethyl-2,2'-bi(1,3,2-
dioxaborolane) 8.54 g (33.61 mmol), ¥E}&F olAlElo]E 5.08 g (51.71 mmol), Pd(dppf)Cl, 0.42 g (0.52
mmol)& 1,4-Dioxane 100 mlol &3] A|71 F 12A]7F E<¢F 3F wwrsldvt, w8 28 3 fIFEzadeor F
= 2 Aggbd "E3lal Hexane @ MC = 7 @ 3 (v/v)o2 ZAHSEFe] 9-phenyl-2-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)carbazole 9.2 g (& 94 %)< 535},

1
HNMR @ 1.31 (s, 12H), 7.23 (t, 1H), 7.36 (m, 2H), 7.49 (t, 1H), 7.58 (dd, 2H), 7.64 (t, 2H), 7.67
(d, 1H), 7.79 (s, 1H), 8.14 (dd, 2H). GC-Mass (°]&X]: 369.19 g/mol, Z4=]: 369 g/mol).

[3t4d 4 5 : 2-bromo-5'-methoxybiphenyl ¢ 3+A]

™0

" HO. _OH
@: B PU(PPhs)a, NazCOs O
+
Br TolueneEtOH G
Br

I:I.-'*

1,2-dibromobenzene 20.0 g (85.52 mmol) ¥} 3-methoxyphenylboronic acid 11.70 g (76.97 mmol), Pd(PPhs).

0.99 g (0.86 mmol), &% 7}51&]01E5 18.13 g (171.04 mmol)& Y& & EFal 300 ml 2 oL 100 mlo] &
gel & 12A17F FF wHAIRT. BES TR § YEERE duos & 9 AEgbA HEShaL, Hexane:MC =
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4:1 (v/v) o2 AAste] 22 5¢E< 2-bromo-3'-methoxybiphenyl 14.12 g (& 63%) & &S5}t

lH NMR : 3.47 (s, 3H), 6.73 (t, 1H), 7.13 (t, 1H), 7.35 (t, 1H), 7.40 (m, 4H), 7.54 (d, 1H),. GC-Mass
(o] ZA]: 262.00 g/mol, =43 262 g/mol).

[§tAl o] 6 : 9-ethyl-2-(3'-methoxybiphenyl-2-yl)carbazole 9] $Al]

d{PPhsls, MNa; CO4 5 O D P
Tolugne/H:0 4
g i

2-bromo-3'-methoxybiphenyl 3.93 g (15.00 mmol) ¥} 9-ethyl-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yvl)carbazole 5.3 g (16.50 mmol), Pd(PPhs)s 0.35 g (0.30 mmol)<= EF<I 50 mlol] &a)A]7)aL, Na,CO; 4.77 g

(45.00 mmol)& S5 25 mlol W& F 5AIE wot & wwkelgith. WE 8§ tFEEddgos FE 3
2e}7bA FBE)slal Hexane @ MC = 7 @ 3 (v/v)o.E AH3 9-ethyl-2-(3'-methoxybiphenyl-2-y1)carbazole
3.90 g (& 69 %)= 539},

HNR :1.17 (t, 3H), 3.48 (s, 3H), 4.23 (dd, 2H), 6.65 (dd, 1H), 6.67 (dd, 2H), 7.03 (m, 2H), 7.11

(t, 1H), 7.21 (s, 1H), 7.36 (t, 1H), 7.41 (m, 4H), 7.54 (dd, 1H), 7.93 (d, 1H), 8.00 (d, 1H). GC-Mass
(o]&X]: 377.18 g/mol, =3 377 g/mol).

[&Add 7 : 10-ethyl-3-methoxy—10H-phenanthro[9,10-b]carbazole 2] &A]

FeCl
o~y T ——
i

O CH2C|2

9-ethyl1-2-(3'-methoxybiphenyl-2-yl)carbazole 3.90 g (10.34 mmol) ¥} Y ZZZWE 50 mlo] &3fA]7]x,
24 FeCly 3.52 g (21.71 mmol)S HH3] ¥ T 12A17F &<k wwkslivh. wHk 3 FeClsy 3.52 g (21.71

mnol)& B WolFaL A3 Ft wwnkedivt. whg

g3te] Ag)7bA AE skl Hexane : MC =7 @ 3 (v/v
blcarbazole 2.5 g (& 64 9= 533t

S o {

T2 5 THT AdEEE quenching 31 7w TE &
o2 AA3F}Y] 10-ethyl-3-methoxy-10H-phenanthrol9,

HNR ¢ 1.51 (t, 3H), 4.00 (s, 3H), 4.61 (dd, 2H), 7.23 (t, 1H), 7.28 (dd, 1H), 7.48 (m, 2H), 7.61

(m, 2H), 8.12 (d, 1H), 8.32 (d, 1H), 8.67 (dd, 1H), 8.69 (s, 1H), 8.81 (d, 1H), 8.88 (d, 1H), 9.38 (s,
1H). GC-Mass (°]&X]: 375.16 g/mol, =% 375 g/mol).
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[3t4d 4 8 : 10-ethyl-10H-phenanthro[9,10-b]lcarbazol-3-o0l <] 3A]

o
oA
L

10-ethyl-3-methoxy-10H-phenanthro[9,10-b]carbazole 2.5 g (6.66 mmol), pyridine hydrochloride 3.85 g
(33.32 mmol)& Whg &7]o B2 F, 220C oA 2413+ &7 wwkAZlY. g TR 5 HH] FRTE L
star A" aAlE PEStal, Hexane:FA = 4:1 (v/v)ez ZAHdte] E4 3§E<QA 10-ethyl-10H-
phenanthro[9,10-blcarbazol-3-0l 2.2 g (& 91%)S ¥ 531},

1

H NMR : 1.50 (t, 3H), 4.60 (dd, 2H), 7.15 (dd, 1), 7.21 (t, 1H), 7.48 (m, 2H), 7.58 (m, 2H), 7.99
(d, 1H), 8.30 (d, 1H), 8.46 (s, 1H), 8.55 (t, 1H), 8.68 (s, 1H), 8.74 (d, 1H), 8.86 (d, 1H), 9.34 (s,
1H). GC-Mass (°]&x]: 361.15 g/mol, =HX]: 361 g/mol).

[§tAd el 9: 10-ethyl-10H-phenanthro[9,10-blcarbazol-3-yl trifluoromethanesulfonate ¢ 431

. Trifluaramethane suffanyl anhydride
o4 )~

- o=y
Pyridine

10-ethyl-10H-phenanthro[9,10-b]carbazol-3-0l 2.2 g (6.09 mmol) ¥} &9 35 mlE W& &7]o] ¥
k. WHSEol Trifluoromethanesulfonyl anhydride 1.23 mL (7.31 mmol) A3 @a 12 A7 B9
STk, ¥k T8 T JIHS AAST & des=Z AW 95 it & Hexane/MC A 273t 52 313
10-ethyl-10H-phenanthrol[9, 10-b]carbazol-3-yl trifluoromethanesulfonate 2.69 g (=& 90%)<= 4%6}31

=2
oL

T H

HONR 147 (t, 3H), 4.62 (dd, 2H), 7.17 (dd, 1H), 7.20 (t, 1H), 7.45 (m, 2H), 7.56 (m, 2H), 7.95
(d, 1H), 8.25 (d, 1H), 8.42 (s, 1H), 8.58 (t, 1H), 8.71 (d, 1H), 8.88 (d, 1H), 9.32 (s, 1H). GC-Mass

(o] &A]: 493.10 g/mol, == 493 g/mol).
QQ 'S

Ao 994 3Ads  10-ethyl-10H-phenanthrol9,10-blcarbazol-3-yl trifluoromethanesulfonate 2.69 g
(5.46 mmol), dibiphenyl-4-ylamine 2.63 g (8.18 mmol), Pd(OAc), 0.04 g (0.16 mmol), Binap 0.20 g (0.33

mmol), K.CO; 1.51 g (10.91 mmol)S 2& ZF EF430 mL o &3l 1247 7 wykA AT, 8 8 3

[AAle] 1 ¢ Inv-35 9] ¥A]

_16_



[0093]

[0094]

[0095]
[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

SIHSd 10-2011-0123106

gZ=zg dWeorw F&% 2 Ay ZESEaL, Hexane:MC = 4:1 (v/v)o 2 ZAHIY] &2 3gE&E< N N-
di(biphenyl-4-y1)-10-ethyl-10H-phenanthro[9,10-blcarbazol-3-amine 2.83 g (=& 78%) = 53513

lH NMR : 1.48 (t, 3H), 4.61 (dd, 2H), 6.57 (dd, 4H), 7.16 (dd, 1H), 7.19 (t, 1H), 7.46 (m, 12H), 7.55
(m, 2H), 7.78 (dd, 4H), 7.93 (d, 1H), 8.21 (d, 1H), 8.44 (s, 1H), 8.56 (t, 1H), 8.73 (d, 1H), 8.85 (d,
1), 9.17 (s, 1H). GC-Mass (O]&X]: 664.29 g/mol, S X]: 664 g/mol).

[2Ad 2 ¢ Inv-1 9 FA]

Pd{PPhsly, MasC 0y .
O
TolueneH, O

Ao 9 oA A% 10-ethyl-10H-phenanthrol9,10-blcarbazol-3-yl trifluoromethanesulfonate 10.0 g
(20.28 mmol) ¥ phenylboronic acid 3.71 g (30.42 mmol), Pd(PPhs), 0.23 g (0.20 mmol)<S EF<l 150 mll

L3 A)1 712, NasCOs 4.30 g (40.56 mmol)S =7/ 50 mlo] ¥ & 5A1F &<t 37 wwksiith. we 85 %

gZEaveoez & 2 AgsA AEsa Hexane @ MC = 7 : 3 (v/v)2&2 ZA¥3st] 10-ethyl-3-phenyl-
10H-phenanthro[9,10-b]carbazole 5.81 g (& 68 %)< 53},

1

H NMR @ 1.45 (t, 3H), 4.63 (dd, 2H), 7.16 (dd, 1H), 7.22 (t, 1H), 7.45 (m, 5H), 7.55 (m, 2H), 7.79
(dd, 2H), 7.98 (d, 1H), 8.21 (d, 1H), 8.41 (s, 1H), 8.59 (t, 1H), 8.68 (d, 1H), 8.89 (d, 1H), 9.31 (s,
). GC-Mass (©]2A]: 421.18 g/mol, S X|: 421 g/mol).

[AAd 3 : Inv-6 9 FA]

biphenyl-3-ylboronic acid 6.03 g (30.42 mmol) & Yol & A
2 gAdete] 2 3gHE9l Inv-6 6.96 g (58 69%)S 255

1H NMR : 1.46 (t, 3H), 4.64 (dd, 2H), 7.18 (dd, 1H), 7.23 (t, 1H), 7.46 (m, 8H), 7.56 (m, 2H), 7.80
(dd, 3H), 7.99 (d, 1H), 8.22 (d, 1H), 8.43 (s, 1H), 8.61 (t, 1H), 8.67 (d, 1H), 8.83 (d, 1H), 9.33 (s,
1H). GC-Mass (o]&X]: 497.21 g/mol, =S4 X]: 497 g/mol).

[AAd 4 : Inv-12 9 FA]

9-pheny1-3-(4,4,5,5-tetramethyl-1,3, —d'oxaborolan—2—yl)carbazole 11.23g (30.42 mmol)S Yo &= AL
AQ)etilE, 7] AAle] 29 sdd WPoR Pt HA FHES Inv-12 8.32 g (F& 70%) = 533
=

1
HNMR : 1.46 (t, 3H), 4.63 (dd, 2H), 7.16 (dd, 1H), 7.21 (m, 3H), 7.46 (m, 10H), 7.61 (m, 3H), 7.96
(d, 1), 8.23 (m, 2H), 8.43 (s, 1H), 8.59 (t, 1H), 8.70 (d, 1H), 8.90 (d, 1H), 9.28 (s, 1H). GC-Mass
(o] ZX]: 586.24 g/mol, =% =]: 586 g/mol).

[AAd 5 ¢ Inv-17 9 §A]
N,N-diphenyl-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)aniline 11.23 g (30.42 mmol) & o] & #A
& AQlstaiz, A7) AAe 29k AR Ber st 4 F3Eel Inv-12 8.32 g (5& T0%) & P53}

Atk
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1
H NMR : 1.46 (t, 3H), 4.62 (dd, 2H), 6.51 (m, 5H), 6.65 (d, 1H), 6.89 (t, 1H), 7.03 (m, 7H), 7.16
(dd, 1), 7.20 (t, 1H), 7.42 (m, 2H), 7.58 (m, 2H), 7.98 (d, 1H), 8.21 (d, 1H), 8.40 (s, 1H), 8.59 (t,
1H), 8.73 (d, 1H), 8.92 (d, 1H), 9.29 (s, 1H). GC-Mass (°]&X]: 588.26 g/mol, SA=|: 588 g/mol).

[AAd 6 : Inv-=23 2] FA]
2,4-diphenyl-6-(3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl )pheny!l)pyrimidine 13.21 g (30.42 mmol)
S Yol & AL AYetae, V] AAd 29 TS WPoR st 5 gEEQ] nv-23 7.79 g (&
59%)S & 531 .

1

HNMR : 1.46 (t, 3H), 4.61 (dd, 2H), 7.18 (dd, 1H), 7.21 (t, 1H), 7.44 (m, 11H), 7.55 (m, 2H), 7.71
(m, 3H), 7.96 (d, 1H), 8.26 (m, 4H), 8.43 (s, 1H), 8.57 (t, 1H), 8.73 (d, 1H), 8.89 (d, 1H), 9.34 (s,
1H). GC-Mass (°]&x]: 651.27 g/mol, =HX]: 651 g/mol).

[AAE 7 ¢ Inv-46 ¢ §A]

A d] 4ol TAHE EAS A 6 ~ 9 9 T3 HyHow dHA3SE 10-phenyl-10H-phenanthrol9, 10—
7} biphenyl-3-ylboronic acid 6.03 g

=
blcarbazol-3-yl trifluoromethanesulfonate 10.0 g (18.48 mmol)
Tk WHo 2 3PSt HA 3FEQ Inv-46

(27.72 mol) & ol & A& AelsaL, 47 AAel 29}
6.65 g (F8& 66%) & =53}

1

HNMR : 7.15 (dd, 1H), 7.26 (m, 3H), 7.45 (m, 8H), 7.55 (m, 5H), 7.79 (dd, 3H), 7.97 (d, 1H), 8.21
(d, 1H), 8.45 (s, 1H), 8.60 (t, 1H), 8.69 (d, 1H), 8.89 (d, 1H), 9.31 (s, 1H). GC-Mass (o]&x]:
545.21 g/mol, =% X]: 545 g/mol).

[AAl4 8 : Inv-52 9] §A]

Ao 4o dAHE EAS XA 6 ~ 9 o HU3 Wy o=z AT 10-phenyl-10H-phenanthrol9, 10-
blcarbazol-3-yl trifluoromethanesulfonate 10.0 g (18.48 mmol)x} 9—pheny1—3—(4,4,5,5—tetramethyl 1,3,2-
dioxaborolan-2-yl)carbazole 10.23 g (27.72 mmol)& 2] &= A& AQstas, 7] AAld 29 5L W
o7 sAsle] B2 3eE<l Inv-52 8.20 g (58 70%) & 53T,

=1

1

HNMR : 7.17 (dd, 1H), 7.26 (m, 5H), 7.46 (m, 10H), 7.60 (m, 6H), 7.95 (d, 1H), 8.22 (m, 2H), 8.42
(s, 1), 8.61 (t, 1H), 8.75 (d, 1H), 8.91 (d, 1H), 9.29 (s, 1H). GC-Mass (©]&X]: 634.24 g/mol, 54
2|1 634 g/mol).

[AAld 9 ¢ Inv-63 ¢ A

Ao oA FAdE EHE T 6 ~ 9 9o U wHo=z 33 10-phenyl-10H-phenanthrol9,10-
blcarbazol-3-yl  trifluoromethanesulfonate 10.0 g (18.48 mmol)3} 2, 4-diphenyl-6-(3-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-y1)phenyl)pyrimidine 12.04 g (27.72 mmol)& o] & AL A|Ysli:,
F7] Al 29 Fdd WMo R FAete] HA SeEQ] Inv-63 8.40 g (& 65%) = & 53Tt

1
HNR @ 7.17 (dd, 1H), 7.26 (m, 3H), 7.42 (m, 11H), 7.55 (m, 5H), 7.76 (m, 3H), 7.98 (d, 1H), 8.21
(m, 4H), 8.44 (s, 1), 8.59 (t, 1), 8.74 (d, 1), 8.90 (d, 1), 9.26 (s, 1H). GC-Mass (o]&X]:
699.27 g/mol, Z4]: 699 g/mol).

[AAY 10 : Inv-72 9] A ]

A oA TdAE BEAS FAd 6 ~ 9 9 A3 whHow A3 10-phenyl-10H-phenanthrol9, 10-
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blcarbazol-3-yl trifluoromethanesulfonate 10.0 g (18.48 mmol)¥} dinaphthalen-l-ylamine 7.46 g (27.72
mol) & YolF A& ALstas, A7 AAd 13 sd3 W=z FAste] 52 a2 Inv-72 8.66 g (F°
& 71%) & 53

1

HNMR : 6.61 (d, 2H), 7.17 (dd, 1H), 7.25 (m, 7H), 7.44 (m, 6H), 7.57 (m, 7H), 7.96 (d, 1H), 8.21 (m,
3H), 8.44 (s, 1H), 8.56 (t, 1H), 8.69 (d, 1H), 8.85 (d, 1H), 9.35 (s, 1H). GC-Mass (°o]&X]: 660.26
g/mol, =43]: 660 g/mol).

[AAd 11 ¢ Inv-75 ¢ §A]

FAdd 4o FAHE E2EE FAHA 6 ~ 9 ¢ sEd WHo=z 3AI 10-phenyl-10H-phenanthrol9,10-
blcarbazol-3-yl trifluoromethanesulfonate 10.0 g (18.48 1) 7} dibiphenyl-4-ylamine 8.76 g (27.72
mmol ) S ¥old A AQstas, A7) AAd 13 5dg oz 3Agste] 54 33EQ Inv-75 9.21 g (£
& 70%) & E533ith.

1H NMR : 6.59 (dd, 4H), 7.17 (dd, 1H), 7.26 (m, 3H), 7.45 (m, 12H), 7.55 (m, BH), 7.77 (dd, 4H), 7.94
(d, 1), 8.23 (d, 1), 8.42 (s, 1H), 8.57 (t, 1H), 8.71 (d, 1H), 8.86 (d, 1H), 9.19 (s, 1H). GC-Mass
(o]&A]: 712.29 g/mol, &A= 712 g/mol).

[AAe] 12 : Inv-80 9 4]

A oA TAdE BEAS FAd 6 ~ 9 9 A3 wWHow AT 10-phenyl-10H-phenanthrol9, 10-
blcarbazol-3-yl trifluoromethanesulfonate 10.0 g (18.48 mmol)®} N-(biphenyl-4-yl1)-9,9-dimethyl-9H-
fluoren-2-amine 10.01 g (27.72 mmol) & Yol A& AQstay, 47| AAld 17 Fdgt o= A}
o BA 3982 Inv-80 14.18 g (& 68%)2 25330}

1H NMR : 1.58 (s, 6H), 6.53 (dd, 4H), 7.16 (dd, 1H), 7.25 (m, 3H), 7.44 (m, 10H), 7.54 (m, 5H), 7.78
(m, 4H), 7.95 (d, 1H), 8.21 (d, 1H), 8.43 (s, 1H), 8.55 (t, 1H), 8.72 (d, 1H), 8.89 (d, 1H), 9.17 (s,
1H). GC-Mass (°]&x]: 752.32 g/mol, =HX]: 752 g/mol).

[AAd 18 ~ 17] §7] EL A7¢] A% 2 7}

o) 5 ARFA. FFHE A
of B olawd Fme oAE, Wes S 120 F Eehze A7)
NENR T, Atk BehEUIE o §3te] YY) v
A7) el  FW® 110 T A= 9ol NPB(40nm)/Inv  +  10%Ir (ppy)s(20nm)/BCP(10nm)/Alqs(40
m)/LiF(Inm) /Al 0.2 $8 248 TAT 0 o5 Wy 54 WG, 1 A% a7 % 1o 714

ST, o714, Ivel 485 SRS ] & 19 ok

[AAd 18 ~ 24] §7] EL A7) A% 2 7}

1500A 9] =742 ITO (Indium tin oxide)”} ®Feh

3o g9 AR, 2RS4
of Eupd olaxzw wmg opdE, HEg S = e}

nl AA7 R

2=

olFAIZ T, At FezutE o] &8t A7) 7%
7194 ol FH®E IT0 59 AF Yo Inv(40nm) /CBP +  10%Ir(ppy)s(20nm)/BCP(10nm)/Alqs(40

mm)/LiF(1nm)/Al o2 &3 225 FAS o ol59 W 548 HUsls I A3E 3] F 29 71A
shlth. 94714, Invel A&5 = IFES 5
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[0134] [H®Zd 1]
[0135] A7) AAd 13~ 2404 FHE A Yol NPB(40nm)/CBP  +  10%Ir (ppy)s(20nm)/BCP(10nm)/Alqs(40
mm)/LiF(1nm)/Al £ o2 @33 AXE FAS 5 AAld 129 a4t whie=s i3 545 H7siqln.

[0136] Zr3 =2, NPB, CBP ¥ Ir(ppy)s BCPE] Tz ofefe} 2.

[0137]

&=
agvavy

[0138]
[0139] CBP
N

[0140]

[0141] Ir(ppy)2(acac)

[0142]

[0143]

[0144]

¥ 1
HOHY) | S E(cd/m) | Color | ® E(cd/A)

Iny=1 (&l A|H 13) £.43 212 =AM 21.2
Inw=5 (A H 14 £.03 2Bh =M 265
Inv=23 (&l A o 15D EER 325 =M 325
Inv=46 (& A0 16) 5,01 273 =M 273
Inv-63 (&AM 172 kB4 336 =4 336

o14s] H] 01 T 7.94 174 =4 174
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kg
N

HelY) | E5(cd/w)| Color | @ E(cd/A)
Imv=12 (& A|d 18) 613 185 Al 185
=17 (& Ald 19) £ 35 1749 = 17.89
Inw=35 (& Al 20) £ 86 204 Sl 20,4
lmv=52 (el Ao 21) 602 187 Al 187
Iny=72 (A A0 22) E 98 1949 =i 19.9
lny=75 (& A0l 23) E 64 235 =i 235
Inv—-80 (&l A0l 24) E 71 213 = 21.3
[0146] H| o 1 794 174 = M 17.4
[0147] Ay Ay B g mE ddA2IhE Ad I3ES AESE AAld 13~249] 7] 23 &A= S CBP
= AMESE Hlad] 19 f7] B Az B A 2 g8 oA €53 3% S UEhE AL g9
T AJATHE 1~2 #ZF)
[0148] olds Fal i el uigkE s AAldo digte] AwsigiAnt, B @ oo L= Ao ofyi 5 A
THlglel wye] AMF el M9l koA oy X WMaAste] AAali Ao] el o wa B ol
Mol ot Re ges

_21_



patsnap

T REBFOF) Phenanthracarbazoleft & ¥ ME A EHW BN BRR K HmY

K (BE)S KR1020110123106A K (nE)R 2011-11-14
RiES KR1020100042577 RiEHR 2010-05-06
FRIRE(FRR)AE) w0

BRiE (TR A(F) S ATI/NE|

LA REERRACE) FUaE

FRI& B A

RBA

REAGF)
H b2 FF SRRk
HAEREEEE

E)

REHAD  EEGA  FENETHRNCSWHBENIOENBIEL
KSR BEEZMBNEIL SRS FEBEERRELSHTHIE
R TR E N BN BB SRR R MNE 2R AT AR

HONG JIN SEOK
&N

LEE EUN JUNG
olgd

KIM SHIN HAN
g

KIM KYOUNG SOO

A
eAbERS

o = o
o

oN N © Ope

C09K11/06 HO1L51/50

HO1L51/0072 C09K2211/1029 C09K2211/1092 H05B33/14 CO7D403/04 HO1L51/0085 CO9K2211
/1059 C07D209/80 C09K2211/1044 C07D409/10 C07D401/04 CO9K11/06 HO1L51/5012 HO1L51/5056

HO1L51/5088
JEW#F
KR101196093B1

Espacenet

BAME  TEMMERE  SIHAREY , Bahek , oMl
HBENE SR,



https://share-analytics.zhihuiya.com/view/75e9a962-b0cc-484e-a5ab-f406bc53d7ff
https://worldwide.espacenet.com/patent/search/family/044904250/publication/KR20110123106A?q=KR20110123106A

