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o

[&Add 11] Cpd 13 (9,9'-(4,4'-(biphenyl-4-ylbismuthinediyl)bis(4,1-phenylene))bis(9H-carbazole))2]
A
Tris(3-bromophenyl)bismuthine ™4l tris(4-bromophenyl)bismuthineE AF&3lE= AL A Qdtnye= A d 31

F8 4 Saste] FA FRE(FE 456 AT HRMS [M]:846.245

&

[3tAd 4 12] Cpd 17 (tris(4—(pyridin-2-y1)phenyl)bismuthine)$] 34

Phenylboronic acid t#! pyridin-2-ylboronic acidE AFEste= AE AQstais A 13 43 3AHS F

gato] A FTE(SE 80%)S Ak, HRMS [M]:671.177

[&Add] 13] Cpd 18 (tris(4-(benzo[d]lthiazol-2-yl)phenyl)bismuthine)2] ¥A

Phenylboronic acid ™4l benzo[d]thiazol-2-ylboronic acidE AF&3l= AL AQslis

}A4L Saate] T4 SFFE(5E 700 ATE. HRMS [M]:839.094

ol

Mol 13 5

[3A e 14] Cpd 19 (tris(4-(9,9-dimethyl-9H-fluoren—1-yl)phenyl)bismuthine)$] 3A

Phenylboronic acid ™4l 9,9-dimethyl-9H-fluoren-1-ylboronic acidE Al&3l= AS AQstas

£g 4 asle] FA HFE(SFE 70%)S AT HRMS [M]:1016.379

X
oX,
2
—
8=}

[&Add] 15] Cpd 22 (tris(4—(pyrimidin—2-yl)phenyl)bismuthine)®] ¥A

Phenylboronic acid w4l pyrimidin-2-ylboronic acidZ® A}&3l:= AL AQstn:= A4 13 53 34

Zaato] A SHFE(SS 79%)S AT HRMS [M]':674.163

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

Carbazole t4l 3,6-difluoro-9H-carbazoleE At&3le= AL Astus A 290 5d3 H}AHLS 4851

A BEHE (58 80%)2 AT, HRMS [M]7:1043.215

[HA]d 1~ 14] 54 §#7] EL &2be] Az}

_18_



[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

SS=S0dl 10-1376860

UA FAT FES AR dExl Yo R Ak FIAAE 3§ of#fel HAd wak H4 f7] EL

WA ITO (Indium tin oxide)”} 1500A FHA =
Mol By oA 2d dFE, ofHE, Wt

7] (Power sonic 405, EAlHII)E o]F A7 t}
*HS o] F3T.

o AR RS 2z AFag. TR
= ] 3 AEAZ F UV 0ZONE A4
AR AT FH 2 )

dlo
(e
=
il
o
ofo
o
ol
)
oz
N,
N
s
tlo
(@2]
Sh
=
o
e}

o= Ful® IT0 9 A= £l m-MIDATA (60 nm)/TCTA (80 nm)/ ¥ el 3gE + 10 % Ir(ppy)s
(300nm)/BCP (10 nm)/Algs (30 nm)/LiF (1 nm)/Al (200 nm) <o & ZHZ=3slo] F7] EL AAE A 2&tict.

m-MTDATA, TCTA, Ir(ppy)s, CBP ¥ BCPe] Fx+= 3sh7]e} Ztt.

Ej%é@% @56

oo

m-MTDATA TCTA

I(ppy)s

AT PN BF 32E EdwA 2 I sigte gl (BPE ARSskE e Alflstaie AAld 13 Y
o ) =

AAe 1014 0 e 104 RS Azke] 4 §7) BL 2] oiste]l ARUE 10 mi/arl Al FEAL,
ARESE D WY 928 F45a, 1 A0 7 E 19 dehyenh

1
g IRE T5 A EL 9= AFas
W) (nm) (cd/A)
A 1 Cpd2 6.78 518 41.1
A Ao 2 Cpd6 6.80 515 41.1
Ao 3 Cpd8 6.79 518 40.8
A A o] 4 Cpd9 6.85 516 41.0
Ao 5 Cpd10 6.77 515 42.0
224 6 Cpdll 6.79 518 41.3
Ao 7 Cpd12 6.82 517 41.1
A Ao 8 Cpd13 6.83 518 40.8
A 9 Cpd17 6.81 516 41.0

|
~
|



[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

SS=S0dl 10-1376860

A A4 10 Cpd18 6.79 516 41.3

Ao 11 Cpd19 6.87 517 39.4

AAd 12 Cpd22 6.86 515 41.1

AAld 13 Cpd23 6.89 518 40.8

AAld 14 Cpd24 6.85 517 41.3

vl 1 CBP 6.93 516 38.2
7] E 19 L sk gol, B oWl mE SR w4 7] B %ol #¥Foz Agide 4% F
o CBPE AH8E 541 7] Bl A4Ciae Do vl ¥ o B8 % FEAG WA v 940 A5e

Bul= As & o o

[HA]el] 15~22] AA §-7] EL &Ak9] AX
o A% FtES BAHoE g Wyew 1
2AE A2t

M
o
o|
ot

S
24
it
ol

& 5 olelel WAel we Fa 7] KL

WA, IT0 (Indium tin oxide)7} 1500A FAZ= w4k IHHE F2 7#S /7T 225342 A5G, S/F
Aol U ola=Z2d AdFE, olHE, HEE T AR 253 AFS s AFAIZ F UV 0Z0NE AA
7] (Power sonic 405, 3AEIA)E o]EAZ & UVE o|R3sle] A7) 7|#S 587 AASL AF =272 7]

#HS ol F3T.
olgA #HE 110 9 A= Yo CuPe (10 nm)/ TPAC (30 nm)/ & o] 3L + 7 % Flrpic (30nm)/ Algs
(30 nm)/ LiF (0.2 nm)/Al (150 nm) &+o.2 AH=3}o] §-7] EL A2 A Zs9).

CuPc, TPAC, Flrpice +%+= st7]¢F ).

/N X 7 \
=N N
QA Nz
F 2
CuPc TPAC Flrpic

[H3e] 2] §7] EL 229 A=
WYF A W FaAE EAZA B 0ge] SR oA BPE Agehs A Asisian Axd 159 §9

EREOE 2
2 HA f7] B 24E AR,

ARl 15722 5 vt 2004 A A2 3§71 BL Ll Gigte] AU 10 /ool el F5 A%,
ARESE D 0 928 F45a, 1 A0 7 E 29 vehyenh

2
g IRE T5 A EL 9= AFas
W) (nm) (cd/A)
AA o 15 Cpd2 7.22 471 5.99
2IAld] 16 Cpd8 7.12 472 5.85
Ao 17 Cpd9 7.00 472 6.34
2IAld] 18 Cpd12 7.29 473 6.90
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[0123]

|

T

2}
A
A<

7]
of
g

E
15
73

SS=S0dl 10-1376860

A Al 19 Cpd13 7.30 474 6.34
A Ao 20 Cpd18 7.24 475 6.55
A A 21 Cpd23 7.15 471 6.94
AA o 22 Cpd24 7.23 472 6.25
Hlalof 2 CBP 7.80 474 5.80
20l ER e} Zol, Home] wle sREe A4 f7] BL 70 wREow A4S 4
22) F BPE AT WA 7] BL 2AH(Wlie] 2)9} Wi B W && 2 FEAH WolA n
S gEE Ae 2 & sl
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e (S IR) A (%)

HAT R E (TR AGE)
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RHA

IPCH %5
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H AR FF 30k
SNEREESE

BEGF)
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KR101376860B1 K (nE)R
KR1020110144708 g H
Zy s

SHLA

LA R

YOUN KYU MAN

oirgt

CHOI TAE JIN
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HO01L51/0059 HO1L51/0072 HO1L51/5012 HO1L51/5056 HO1L51/5072

KR1020130076207A
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