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(57) Abstract: Provided are an organic optoelectronic diode and a display device, the organic optoelectronic diode comprising: a
cathode and an anode, which face each other; at least one organic layer located between the cathode and the anode, wherein the organic
layer comprises an organic optoelectronic diode composition comprising a tirst organic optoelectronic diode compound represented by
a combination of chemical formulas 1 and 2, and a second organic optoelectronic diode compound represented by chemical formula 3;
and a dopant having a maximum emission wavelength of 570-750 nm. The detailed description of chemical formulas 1-3 is the same
as that defined in the specification.
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AE o]do g A7A7]E g5 o 7] (multiple excitation)ol] &3] =F =
A

23| (metal complex)$} 22 B2 o] AFEE F Qo A7

FEEPES E F Atk A7) IF =REE A9 8] sy z2 BdHE
gtes A 3

[3eh4 7]

LMX

o

N7 M2 oA I, Pt, Os, Ti, Zr, Hf, Eu, Tb, Tm, Fe, Co, Ni, Ru, Rh, Pd =&

F 4 93, A7 L 2 XE «Ad ntoldeolE =g F slch

AES £@UT 5 Ao BF o] green G0l Holuk Y ERES

%
2 2] {7 Fda e Al 2 sHgo] 570 nm WA 750 nmY]

F

EPath o 2o, Ao BFHFol redish FHL 205 FHF 570nm A

720 nm, 580 nm WA] 700 nm, 590 nm WA 700 nm, 600 nm W3] 700 nm, 600nm §A]

650nm 5 5 Atk

2 dgo) wE Hu 233 3pFo] 570 nm WA 750nmQ) F EHEZ =

olglE(Ir) AU, HFPEY AL F AdoH, WPy A= dAN 7] 35

4-12 EdE = Joh £33 olglJdr) A= 041?41‘44 7] stetal 402 THFP 5
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A7), £297], olvl7], A2
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f"zs'zcj: B

2A,2B % 2c= 47 EgHog A3 FE v Xgd wAl
5 2A,2B % 2C F Aok stue AR T HAHHE= g
RE RF,RY, R”, R,R 2 R 747 5902, i, 57
27, A7), £ 237, ofvl7], X e H X 2E
T= v X SE ce6 WA €30 otHY], e
e 2ot 7] o] a1 |
10 RERARORORL R 2 RAE 74zt S8 o2 EA8AY, AR 71718
ME AAF 1gE FA 5L
m< .1 WX 39 HF F ol

A8 e HAEE c2 WA C30
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sleta 4-1p2 FHE 4 Ul
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L% Q% Q% Q% Q° R, RE, R, RP,a,b,c 2 d9 Hol= A&T nie} 2o
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A1l T A 4-bromo-2-fluoro-1-(2-methoxyphenyl)benzene 2] 34

2-methoxyphenylboronic acid (50.0 g, 329 mmol), 4-bromo-2-fluoro-1-iodobenzene
5  (99.0 g, 329 mmol), tetrakis(triphenylphosphine)palladium(0) (19.0 g, 16 mmol) 12|31
potassium carbonate (113.7 g, 823 mmol)2 2 L9] tetrahydrofuran : DIW =2:1 &3 9]
=0]3l 80TCAlA 12417 &t &/ nygkgitt ¥hgo] FAHH {75 S FEH
LE 2% S92 & dichloromethane : n-hexane <3SN O F
Az zobE ey 415k 4-bromo-2-fluoro-1 -(2-methoxyphenyl)benzene (78.0 g,

10 Y=843%)2 AUt}

A2 <A 4-bromo-2-fluoro-1-(2-hydroxyphenyl)benzene2] A

4-bromo-2-fluoro-1-(2-methoxyphenyl)benzene (78.0 g, 277 mmol)2 500 mL<]
dichloromethane o] =<l & 0 Toll4] tribromoboron 1M solution 694 mLE @ojx=& o)
15 BA7]F stollA A2 uwkgt} whgo] FHAHW A4S Fol Hoj=r F ethyl
acetate?} 23] FZ 3l #7152 n-hexane : dichloromethane =3 &R0 2 AH
AZvtETd T A A s 4—bromo-2-ﬂu6ro—1—(2-hydr0xyphenyl)benzene (70.2 g,
Y=94.7%)% Aot

20 A3 ©A: 3-bromodibenzofuran2] A3

| 4-bromo-2-fluoro-1-(2-hydroxyphenyl)benzene (70.0 g, 262 mmol), potassium carbonate
(72.5 g, 524 mmol)E 800 mL2] N-methyl-2-pyrrolidone o] =<l & AA7|F &},
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130Tl 3A1ZF <t ngketn, wkgo] FA4H™A &g 25 FLA7 1
dichloromethane®} & & 13] 3% 3%t} DichloromethaneS #| 7 3} 11, methyl alcohol )
&2l AAsle] 3-bromodibenzofuran (57.4 g, Y=88.6%)5 <%l 11]—

A4 A 2-chloro-4-dibenzofuran-3-yl-6-phenyl-1.3.5-triazine®] $+Ad

=412 z)

2,4-dichloro-6-phenyl-1,3,5-triazine#} 3-bromodibenzofurans E¢E 2 Z A1
dA 9} B2 wHoZ FA St 2-chloro-4-dibenzofuran-3-yl-6-phenyl-1,3,5-triazine
(Y=48.3%)& AU

A5 @A]: 12-phenyl-11H-indolo[2.3-a]carbazole®] 343

Indolo[2,3-a]carbazole (20.0 g, 78 mmol), bromobenzene (12.3 g, 78 mmol), copper(l)
iodide (2.97 g, 16 mmol), potassium carbonate (16.2 g, 117 mmol) 2 1,10-phenanthroline (2.8

g, 16 mmol)E- 260 mL2] N,N-dimethylformamide®] {31, A 7]F3FolA 12417 &9t
T wwkegth whgo] SR EHWA FWE EF FEA7]A, toluenell = AHe|sHA
ARE gt} o3td fBS T E A Z A S| 12-phenyl-11H-indolo[2,3-a]carbazole
(19.6 g, Y=76%)E AU}

Ao DA StAE A-19] T
12-phenyl-11H-indolo[2,3-a]carbazole (10.0 g, 28 mmol), 2-chloro-4-dibenzofuran-3-yl-
6-phenyl-1,3,5-triazine (18.6 g, 56 mmol)& 100 mL2} N,N-dimethylformamide©] ¥ i1

0CE 223t} 102 F sodium hydride (1.34 g, 56 mmol)2 A4 7| /FalolA ¥
12A7F Bk Abe mukeith whso] g HW fulE BF FwAls)n
chlorobenzene®| o] He7td AHE gt AyE LAE IHE A A 5
FTEE A-1(16.5g Y=90%)S A3}

Ao 2: FFE A-749 A
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[¥H54 2]
, % %
— o L — oD —
Br Br 0% NO,
P g

N 7
= o w
[A-74]
A1 A 4-bromo-9-phenyl-carbazole®] $HA]
4-bromo-9H-carbazoles ELEHE 3to] FAdd 19 A5 TA%} QO] dd=
5 X183} 31, n-hexane : dichloromethane =8N 02 APAZvtE 229 A A5t

(Y=72%)

A2 Al 9-phenyl-4-(4.4.5,5-tetramethyl-1,3.2-dioxaborolan-2-yl)carbazole®] A

4-bromo-9-phenyl-carbazole (30.0 g, 93 mmol), bis(pinacolato)diboron (35.5 g, 140
10  mmol), potassium acetate (27.4 g, 279 mmol) 2] I [1,1'-bis(diphenylphosphino)ferrocene]-
dichloropalladium(II) (3.0 g, 4 mmol) = N,N-dimethylformamide 450 mLol] ¥ 31 150°C ol A
12A12F Et g7 wytksigich whgo] SE XYW {45 He] DIwel ¥ oA
< AT AHEL AT toluened] Eol Ho At g

A=
oilg fHo] LA WE % 3k A] 7] 11 dichloromethane : n-hexane = gE A O0 2

15 AZAA3 9-phenyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)carbazole (29.2 g,

A3 ©A: 4-(2-nitrophenyl)-9-phenyl-carbazole® A

9-phenyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)carbazole % 1-bromo-2-
20  nitrobenzenes EUEZFZ o] A7) FAd 19 A1 DAL} o] FAAE MPsta,
n-hexane : dichloromethane T2 N0 2 )23} 4-(2-nitrophenyl)-9-phenyl-
carbazoleS AT} (Y=82%)

Al4 T A 5-phenyl-5.8-dihydroindolof2,3-c]carbazole®] $HAd
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4-(2-nitrophenyl)-9-phenyl-carbazole (20.0 g, 55 mmol) % triphenylphos phine (28.8 g,
110 mmol)= 1,2-dichlorobenzene®l] ¥ 1 AA7]|F 3}, 180 TollA] 124 753t
WG T, wkSo] JEHH RS X5 F3l 1l n-hexane : dichloromethane
Ttgdoz AHa2vlE T F A5t 5-phenyl-5,8-dihydroindolo[2,3-c]carbazole
(11 g, Y=60.3%)S LAt}
Caled. CisH12N2: C, 86.72; H, 4.85; N, 8.43; found : C, 86.70; H, 4.83; N, 8.47

A5 SA: stE A-749] FA
5-phenyl-5,8-dihydroindolo[2,3-c]carbazole % 2-chloro-4-dibenzofuran-3-yl-6-phenyl-
1,3,5-triazineS ELEAR sl 47] &4 19 Ale DA} Zo] FHE X 3o
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3}3HE C:N-(biphenyl-4-y1)-9,9-dimethyl-N-(4-(9-phenyl-9H-carbazol-3-yl)phenyl)-
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