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© 1,4-Dioxane, 100°C, 13h O
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Tris(3-bromophenyl)bismuthine (10g, 14.77mmol), phenylboronic acid (1.8g, 14.77mmol) 2 Pd(PPhs),
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24.92mmol)S E5F<¢1 100 méoll =<9 tha Pd;(dba)s (0.5g, 0.52mmol)S ALsle] F43skAY.  ©]%, NaOBu-t
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t}.
TLCE #2ldte] Whgo] FAHMW WA S Aoz 23 ths FHFE Foldta odoliHolER F5319

R8-S RE o
o ARl #71S5E NaSO= ARA7]AL et S e v A ARvtE 2 JAlste] 34 3= (6.1g,

& 70%)S AT, HRMS [M]':846.245

A d 4] Cpd 6 (4-((4-(9H-carbazol-9-yl)phenyl) (biphenyl-4-y1)bismuthino)-N,N-diphenylbenzenamine )

o] TLA

Br. Br Br. Br
\O /©/ (HO),B _ PA(PPho)g, o NaxCOs \Q Q/ /@ Pdy(dba)s, (-Bu)sP
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Bi + \© 1,4-Dioxane, 100°C 13h ' *  HN NaOt-Bu, Toluene
§ g

0 00
O O Pda(dba)s, (t-Bu)sP

AN Q NaOt-Bu, Toluene O
O O Cpd 6

<A 1> Biphenyl-4-ylbis(4-bromophenyl)bismuthine®] ¥4

Tris(4-bromophenyl)bismuthine(10g, 14.77mmol), phenylboronic acid (1.8g, 14.77mmol) = Pd(PPhs).
(0.85g, 0.74mmol)<S E&F2~=e Wil 2N Na,C0; 23} F&H 44 me} 1.4-dioxane 140 mE Yo <l $ 134
b &9k ZFE mnksksich,

WS @ F ERFE Folsa ogelddelEE FEa9t. o #715S NaSO.E AXA T 4 FF

g the Ad FauEadu 2 GAste] A SE(7.4g, F& 75%)S ATk, HRMS [M] :671.950

<A 2> 4-(biphenyl-4-y1(4-bromophenyl)bismuthino)-N.N-diphenylbenzenamine & ¥4

A7 <A 1>olA AL biphenyl-4-ylbis(4-bromophenyl)bismuthine (7g, 10.38mmol)3¥} diphenylamine
(1.75g, 10.38mmol)& =51 100 meell 5?1 Tk Pdy(dba)s (0.5g, 0.52mmol)s HAAste] FYakadrt. o5,
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<etAl 3> 4-((4-(9H-carbazol-9-v1)phenyl) (biphenyl-4-v1)bismuthino)-N,N-diphenylbenzenamine | %43

A7 <A 204 FL 4-(biphenyl-4-yl(4-bromophenyl)bismuthino)-N,N-diphenylbenzenamine (4g,
5.25mmol) 3} carbazole (1.0g, 5.98mmol)<S EF<1 50 méoll +< tha Pdy(dba)s (0.25g, 0.26mmol)S Z A5}

Fdsdek. o]%, NaOBu-t (1g, 10.50mmol)< Y¥al, (t-Bu)sP (0.26 m¢, 0.26mmol)S FH3 thS W%
25 5A17F ok 3R skt
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. .5
00" 40w, TOTO

* @ DMF
Cpd23
Br E
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Diphenylphosphineoxide(6.7g, 33.0mmol)S 40ml DMFoﬂ =9 3 NaH(1.3g, 33.0mmol)S “ir, Tris(4-

bromophenyl)bismuthine (3.4g, 5.0mmol)S ¥ U 140TolA 12A17F &< wHkslity,
ol Eud SRS Ad2o® YWEI IN HCIE Wg< quenchingdt ths WEdSReto|Er &30, o
o f715S NaHC0;= A oJFiL Na,SO,. 2 AXAIZ thg AsRsta Ay A=2vEaZ92 AASte] EA
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[3tA4 ¢ 6] Cpd 2 (tris(3-(9H-carbazol-9-yl)phenyl)bismuthine)$] A

Tris(4-bromophenyl)bismuthine THA! tris(3-bromophenyl)bismuthines AF&3stE AL ALstas Ao 29

FI3 B} Faste] FA FFE(FE 756 AUTH. HRMS [M]:935.271

[3FAdd 7] Cpd 9 (4.4'.4"'-bismuthinetriyltris(N,N-diphenylbenzenamine))$] A

Carbazole WAl diphenylamine < Al§3l= AL ALstas dAd 29 53 HFAHS F3ste] A 3gE

(8 70%)S ATk, HRMS [M]':941.318
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gt A S E(FE 84%)S AU, HRMS [M]":818.239

3t a 9] Cpd 11 (tris(4-(naphthalen-2-yl)phenyl)bismuthine)$] A
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Phenylboronic acid WAl 2-naphthylboronic acid & A}&3h= AE #A|Ystaes JA
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[3HAd 4 10] Cpd 12 (tris(4-(9,9-dimethylacridin-10(9H)-y1)phenyl)bismuthine)2] A

&

Carbazole WAl 9,9-dimethyl-9,10-dihydroacridines AF&3t= AS Afstae FAdd 29 5U3 FAH S

gt A ST E(FE 720)S AAT. HRMS [M]":1061.412

[ e 11] Cpd 13 (9.9'-(4,4'-(biphenyl-4-ylbismuthinediyl)bis(4,1-phenylene))bis(9H-carbazole)) 9 ¥

A

{1

rr
b

el 33

ol

Tris(3-bromophenyl)bismuthine Al tris(4-bromophenyl)bismuthineE AF&3tE AL A9

208 4 asto] FA| HHE (5L 45%)S ALUTH. HRMS [M]':846.245

[3HAd 4 12] Cpd 17 (tris(4-(pyridin-2-y1)phenyl)bismuthine)2] A

Phenylboronic acid T4l pyridin-2-ylboronic acidE AF&3tE AES #A|Qstaies A 13 5d3 3HS &

Aato] wAl SE(LE 80%)S ATk, HRMS [M]:671.177

[3tAd o 13] Cpd 18 (tris(4-(benzo[d]lthiazol-2-yl)phenyl)bismuthine)$] A

{1

ol
rir
bl
o,
£
—
"
off
(A
z

Phenylboronic acid t4l benzold]thiazol-2-ylboronic acidE AF&3l= AS A9

A4S sasto] FA FE (5L 70%)S ALUTE. HRMS [M]:839.094

[$HAd 4 14] Cpd 19 (tris(4-(9,9-dimethyl-9H-fluoren-1-y1)phenyl)bismuthine)2] A

Phenylboronic acid WAl 9,9-dimethyl-9H-fluoren-1-ylboronic acidE AF&3lE AL AQdltais TAld 13

F93 $4L FAte] TA FAE(FE 7002 AT HRMS [M]:1016.379

[3FA 4 15] Cpd 22 (tris(4—(pyrimidin-2-yl)phenyl)bismuthine)$] 34

{1

ol
rlr
%
oX
2
—
=
offt
e
<
=
o
o

Phenylboronic acid th4l pyrimidin-2-ylboronic acid® A}&3tE= AS A9

saato] A BB (S 79%)S ATk HRMS [M]:674.163

[ 4] 16] Cpd 24 (tris(4-(3,6-difluoro-9H-carbazol-9-yl)phenyl)bismuthine )¢ $A

Carbazole TthAl 3,6-difluoro-9H-carbazoleE Al&3sl= AL AQstis FAd 29 53 HAHS 535
T4 FEE(FS 800 AATE. RIS [M]:1043.215

[AAe] 1 ~ 14] =4 7] EL &ape] A%
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[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

ZIHSd 10-2013-0076207

@ RPES FHHOR deld WHOR NEE FHAAT @ F o) el me =4 7] KL

WA, ITO (Indium tin oxide)”} 1500A FAZ €= =
Aol BUW o aZEd RS, PAE, WHS 3

7] (Power sonic 405, 3AE|Z)E o]&A)Z] t}e UVE o] &3l Ay 7|9-S 587 AAs
& oF3H3 .

A R 1RE TR 2EA2 AL SHE
R < UV OZONE A174

4l
a ey SF7R 7

-

olgA &ud IT0 9% A= 9o m-MIDATA (60 nm)/TCTA (80 nm)/ & wHol 3= + 10 % Ir(ppy)s
(300nm)/BCP (10 nm)/Algs (30 nm)/LiF (1 nm)/Al (200 nm) £ 2 HZ=3s}o] F7] EL 2AE A Zstg .

m-MTDATA, TCTA, Ir(ppy)s, CBP % BCPe Fx+= 3t7]9F 2T,

oo

m-MTDATA TCTA

Ir(ppy)s

[(Blaef 1] =4 §7] EL AAke] A|F}

UGS A BF T4E BHEA B 9] 898 gl (BPE AMgEte 1S Afstas AAle 19 54
3 g o HA {7] EL 2AE AlEsklth
7kl 1

b zhzbe] =A 7] BL Zxbel]l iste] AFRE 10 mA/arol M o] e St
& 2 vaE SAstal, 1 43E sh7] # 1ol YEdtlt

Z
ME IXE TE At EL 9= AFas
) (nm) (cd/A)
A A 1 Cpd2 6.78 518 41.1
2A]e 2 Cpd6 6.80 515 41.1
21X 3 Cpd8 6.79 518 40.8
2R o 4 Cpd9 6.85 516 41.0
2A 4 5 Cpd10 6.77 515 42.0
2A] 9 6 Cpdll 6.79 518 41.3
2A 4 7 Cpd12 6.82 517 41.1
2A]o 8 Cpd13 6.83 518 40.8
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[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

ZIHSd 10-2013-0076207

AAld 9 Cpd17 6.81 516 41.0

AAd 10 Cpd18 6.79 516 41.3

Al 11 Cpd19 6.87 517 39.4

AAA 12 Cpd22 6.86 515 41.1

AAA 13 Cpd23 6.89 518 40.8

AAd 14 Cpd24 6.85 517 41.3

Hald 1 CBP 6.93 516 38.2
A7) E 10 ek vheh gol, B wdel W SRS %4 §7] B Ade wHFoR Ageds A F
o CBPE AMEE 4 f7] EL Ad(lae] sk maws) B W EE % FEAY WelA w9548 A%

Bl Ae & 4

[HA]¢] 15~22] A §7] EL &Rk A=

o FAT HAES BRAo ded PHOR New FEHAAE @ F oflel wgel wek FA) §7] L
245 A Aot

Sz AR, FHE
ZA1Z1 § UV OZONE A1 A
Aot AF SH7|= 7]

A, IT0 (Indium tin oxide)”7} 1500A F7A= ] g3 =
AlFe]l Eupd olhxz e d3s, obAlE, WEE 59 AR 253 AHS stal 1
7] (Power sonic 405, BRIEA)Z o] FAIX v WV o]&sto] 7] 71d& 523t Al
w2 olFaait.

il
1A

olgA FH|FE 170 ¥4 A= Yol CuPc (10 nm)/ TPAC (30 nm)/ & 2] 33E + 7 % Flrpic (30nm)/ Algs
(30 nm)/ LiF (0.2 nm)/Al (150 nm) o2 AHZ=3s}o] §7] EL &AE A 23519},

CuPc, TPAC, FlrpicY +%%& 3s}7]¢} #t}.

/N ~ v \
=N N
N\ e
F 2
CuPc TPAC Flrpic
[Flae] 2] 7] EL Azpe] A%
WG YA BY BaE BARA B o2y SPE oA BPE A AS Addstus A 159 5
3 Ipgow HA H7] EL 24 AZssiv.

Aol 15~22 B Blale] 204 A zbek zbzhe] A f7] EL AAbel wiste] dREE 10 mA/ciell A o] Sk,
z L =2 F 20 YERiAT

AE SXE T5 A EL 3= HAFas
Q) (nm) (cd/A)
2 A4 15 Cpd2 7.22 471 5.99
A 16 Cpd8 7.12 472 5.85
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[0123]

ZIHSd 10-2013-0076207
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A 17 Cpd9 7.00 472 6.34
Ao 18 Cpd12 7.29 473 6.90
A A 19 Cpd13 7.30 474 6.34
Aol 20 Cpd18 7.24 475 6.55
A 21 Cpd23 7.15 471 6.94
Ao 22 Cpd24 7.23 472 6.25
Hluld] 2 CBP 7.80 474 5.80
% 20 UERd wieh o], B wge] WE HYES A4 47 L 2xje] BBFOoR 8RS
15-22) E9 CBPE AHEE 34 7] BL &G me] 2)9) wme) ¥ o) Ef L FEAG Aol
A%e UehlE Ae % 5 ol

o mx
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