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(57) Abstract: The present invention relates to a compound for an organic optoelectric device, an organic optoelectric device com -
prising same, and a display apparatus comprising the organic optoelectric device, wherein the compound for the organic optoelectric
device is represented by chemical formula 1. Chemical formula 1 and the description thereof are as indicated in the description of the
invention.
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Cl WX C30 slgl2oldy], N8 == v x3g C1 WA C30 o}vlxr], X&
w ux 8" c6 WX €30 o}Polm 7], SFs, X% EE H|XFE Cl WA
C300] 42718 e EgddAddr], A T BX%E C1 WA C309]
G779 C6 WA €309 ofEr|E JHAE Hghetd A Y], XF rE HA2d
C6 WA €308 o}grE AAE EeldAYrY £ Aok

Ris WA Ry A2 EGHOE 4, TF4, 820 FHAY
A8 e C1 Ux c309 &7, C1 WA 309 FHo] ABHAY
X &= & C6 WA €30 o o}H7IE F AT
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A7) et 12 A A E 7] g8 M-1 WA 332 M-40,
gHeh4] p-1 WA 3134 P26, B34 Q-1 WA 334 Q46 T o= Y
Atk olE " 2=l e Hidr|e} svtel ErddAd |7t X EE
T2 oAl Eoltt. thek ol FHEA 19 FA AL oY Folw, &

5 2ol old AMIFHA= A=

- W

(3Feha] M-1][3HaH4 M-2] [313F4] M-3] (384 M-4]
...4,'_

?

10 315t M-9]

bl

gk M-13] [3H3H4] M-14] [3H8H4] M-15][3}54] M-16]




WO 2014/007565 PCT/KR2013/005954

14

(3504 M25) [3EH4) M-26] [3F8H4) M-27] [3H8H4) Mo2g]

N

Si

10 [848}4] M-37] [8}8H4] M-38] [8H8h4] M-39] [8}3H4]
|

L
_SI_
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P-3]

\\\\\\

(8184 P-5]  [3E}4] P-6]
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[3}3t2] P-19] [3}&4] P-20] 3}8k4] p-21]
—§i—
‘5%*%}%% 5, 43
[3+8+4] P-22] [3t3h4] P-23]  [8}3H4] P-24]
_ | O _
—Si x
| /N\\ /o._
O Ir\o /
2
5 L 42

(38t p-251(3}8H2] P-26)

Sl i
/N
N x II'\

1
}

10 (334 Q-4] [3H8H4] Q-51[3F3H4 Q-6]
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[3F8H4] Q22][8H8H4) Q-23] [BH8H4] Q4]

PCT/KR2013/005954

~d

Si

[5ek 4 Q29115424 Q-30] [88H4 Q31]

—8i—

[$HeF2] Q-25] [H3H2] Q-26] [813H4] Q-27) [3h8H4] Q-28]
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A} Q-38] [8H8+4] Q-39] [8}8H4] Q-40]

13
<1

[

8l
3}

[

2 Q-41][3H3h4 Q-42] [3H8H4] Q-43]

[3h3H4] Q441 [318H4) Q-45] [548H4] Q4]
2

d TFE oA E,

2 o
T

i o

X
L

7 H7)BRAA LS

ol
_Z—O
)

AALAE HHEL §720%%0] AL§H o]

-
(6]

&7 7]

EFazh 771 F

7]

71 FRAA A

o
T

371

15

Eg FAHoR, A7) #71%

FBAALAE BY

o] o T e

3

=&

WA = 5
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E1EE E28 HEeY, 2 4%y d 7 BE
%7]%%&\_2}(100 o 200)"‘-:— AS=, (12())’ %__}(110) 9 o] ofZy &= A}o] o]
AR HAE 159 f71HEF105)E EPshe TEE et

5
A7) FF(12002 FF BAL Y, o] ¥T 2F2E B4
g

e Eos 23U ULE ¢ LS U Gt 2 B0 uh g 8o,
7] }3 2AY FAHA o2t UM, UF, UE, 2F, T, o, 27
e & EE OB FFTL B F AL, olANHE, AFAE,

A
- -
ZnO¢t Al = Sn0,%} sbet &2 53 4329 238E £ F U1, 906-
e e H), &a(3,4-(ol € #-1,2-01 =2 A])E] 2 3)(polyehtylenedioxythiophene: PEDT),
Zel9E ¢ Egopddn & 45* IR & E g dor, ol dAHE

A oyt wiEAAE A7) =22 ITO(indium tin oxide) & £33

2 3% TS, o] &F BARE B4
2 @Tﬂ Jr% 49l Aol uhgHsict,

5 =,

2
o
rr
_‘rj_,
E
$ J}m
m\il

BaF,/Ca®} Z& t}& |

./r\_

& gow, ol BARE AL oItk SEATAE 47
= [o]

ey e

r
I
mlo
>
o
o
),
;,1'

E 2v 71N (105)22A HAardd s TS

W3F5(230)F HFFET(140)0] EAete 258 F71EFA2H200)E YERA
Ao 2, = 20 Yepd wpe} Zo|, F71drE(105)2 HF3(230) T AHF
FE5F(140)S s 258U £ Atk o] A% TFH130) AA 559
1%L &9, AT 4514002 ITOS 2o EgdZae] AP ¢
BEFTFEHE TN 715S ot Ed B 2He d FIHAAAME X
Ee D204 F7)8H5(105)22A FIE AR} £, AATLE, AFFYLS
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2004 Ab7) H-718HehE(105)8 ol F ¥335+(130, 230),

4F :
4%, 33 FUF L o8 2FOE ooy oA HuHE o= shte
5 4] §71HALAE FHES TEUc

E3] A7) £71F3-dxA2E FEELS A7) LFF(130,230)00] AMEE F
N, ol TP 14101]’\1 =M(green)?) Q13 ZHE AEZ AMEE F A
7ol dRE frITFaAE, V1w $FE AT F

-

21 5% 29 (evaporation), 2% E] ¥ (sputtering), Se}Zrt. 25 2 olExgd FE
10 A2, = A7 FE(spin coating), A 9 (dipping), 5 28 H(flow coating) 7
2o gAY Soz freteEs FAS F I Yo 58 FA st

ool It g & o FadoAE, A7 F71FHALANE LTS

EA A E AF 3
15 [Ee] AdAE AT FH)
olgtell e £ W FAHAHA AANAES AT, T, 817
ZIAE AACEL 2 FAHR dAstriy dstr] A Al

Eate, o2 & WHo] A oy
FNBAALAE SFEY Ax)
20 AlZd 1:M-18] AZ
[Rh-34] 1]

ar"(_}s{ +
L.
Y

BOH);

PO(RPI3N, K2CO3
1 4-doxane i H2O

HCRAHROs
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acadylonianita, X204

2=ehoocyath xnal Ghgaare!

I3EE 19 AZ

Aa E4719 awtr)yt fag 2L F2vte Setag s-EdEAE-
2-H2 292 ™ 87 g(377.97 mmol, Organic Electrinics 10(2009) p1066~1073), 3-
abo) s d B EAF 89.82 g(453.56 mmol) ¥ 1,4-t}54F 630 mL &} 2M-&AHEF
g 378mLE EFE F, HEy2EdAdE2AREF(0) 131 g(ll.34

Y Aa7|RstelA 12 AlZE 5 7t dFEgdh jbs 4 %
§7128 228 0g 298 2% AASY 2PI2EINNE o] Ry
AEE 15334g(FE 47%)S LA

e 29 A

500mLe] FIvhe FEtsFel] BEHE 122.36 g(74 mmol) T}
o] ] FE 2 2}o] = 8.8 g(29 mmol), 2-91 EA]N &L 123 mL, FHFF 41 mL
24X 7 3 7FE @RS 9h3ol %@ﬂﬂd A& R Yzt BbgF
ﬂﬁé%% Azx, 23 fegs QojFdth IAFLENN nPEL BF3}
E 2158g(TE 64%)S ¥
39t E 39 AlE
500 mL FuteE et SFEE 223 g(13.95 mmol) 7} 24-%1_1%tl%
3.072g(30.68 mmol), &2 FIFFHE U] E 14.78 g(139.47 mmol)E ¥ I, 2-0 S Ao &2
140 mLoll =91 oh% 5AIZF B 7HE SR vl FAHHE Lo FE

mmol)<

i

L]

o
N

ot
110"
2

37stn 44 1922 ASY ZYIZOEaANE Gt HTE 313
g(TE& S2%)E At
335 M-19 AX

250 mL 5 ute Eet23 $33E 313.584 g(15.16 mmo)) I FH3HE |
13.8 g (45.47 mmol) =
7te SFath B ES
=

Aed n¥ee

TS olnf A nP=S

I o
= =
3} vees ”i‘Oi%f— e tEa gl Ho
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AYazvlEaddz 2 o AZA S SFE M-19g27%) < I
caled. CgoHgolrN;Sis: C, 65.54; H, 5.50; Ir, 17.48; N, 3.82; Si, 7.66; found: C, 65.62; H, 5.53;
N, 3.91;
Az 2:P-29 AZ
5 [RHe-4 2]

GvazBrc)!

35S P29 A
250 mL § & vte FelaFo] Azd 19 35HE 3 30.0 g(33.48 mmol) T} 2-
Adoald 15.58 g (100.44 mmol)S- 300 mLe] FM &0 =< th& 220 CTolA
10 1R2A1ZF B¢ 71E /T S EE Boll Fof wE FHstn ol A
IPES AE2Y 1FEE 27 HEEE AT v UEE R gl =
Zyazreddss 2% 08 AZAs P25 9.54g(30%) EAU
caled. CsHaglrN3Si;: C, 64.39; H, 5.09; Ir, 20.20; N, 4.42; Si, 5.90; found: C, 64.28; H, 5.04;

la

N, 4.44;
15 AZd 3:p39 AX
[FE-4 3]

i ey P . i
Iec3 H2O Zethoryethanalt H2O (311).

seniyiheronate, K2COA
 Z-ehoryeliangl
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338 p-3-19 AX
IOOmL«] Soutg SetaF0 2-sdHeld 79.32 g(511.10 mmol) #

E 220l = 61.04 g(204.44 mmol), 2- S A &-& 852 mL, TFT 283 mLE
24*1& 5 7t #EFSGTh vhgo] fAHE JoFE WZbstn vgF
IPES AZ23, £ Heg2 HolFUT TN 1HES
AZ8 o] P-3-180g (& 73%)S YU

338 p-3-29 A%
2000 mL & ulgZ et Aol P-3-1 80 g(74.62 mmol) T} 2,4-H T2 16.42
g(164.04 mmol), 2 F7IE H o1 E 79.06 g(746.20 mmol)E 2 11, 2-o F-A| o &-& 800
10 mLo] 5 thg SAIZE B¢t HE EFEith wgol AW o=
Yztstn PAHE nF2e At 2YIARREIGHE AJE5te] P-3-225.04
gTE 56 %5 A
338 P32 AX
250 mL $2 vler Egk2 3o P-3-225.0 g(41.68 mmol)F A Zd 19
15 338 137 94g(125 04 mmol)& 450 mLe] A S0 52 o 220 TollA
12A17F 5 718 @RI g ES Bl Fof W& TA3 ojnf A
HES et 2EES B3 fEd 2 YoF g gE2d g 59
ZAgzviEago 2 B3t o AZAAS P32 10.71g32%) €A
caled. C4Hi6IrN3Si: C, 62.82; H, 4.52; I, 23.94; N, 5.23; Si, 3.50; found: C, 62.79; H, 4.50;
20 N, 5.20;
AZ 4:P-119] AX
[¥h3-2] 4]

o]

HE

1
3
3

w
>
o

N

i—J

250 mL 5 8l ZekxFol Axd 19 3F3E 313.001 g (14.51 mmol)3t
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33HE K-1-1 10.679 g (43.53 mmol, KR2011-0065496A A|87%)& Al&3lo] 3}13E
M-1 & Az LT WHoZ FAsto] 3E P-118 5gB31%) LA
calcd. CsgHsaIrN;Sis: C, 66.89; H, 5.23; Ir, 18.46; N, 4.03; Si, 5.39; found: C, 66.92; H, 5.24;
N, 4.09;

5 Axd 5:P-128] AZX

[ 5]

— O n
| . n giycerol \HE\
"--u::._,;? ) | — /l
L O = - O 4 \l-h
12 I

K-13

250mL T2 vt ZgtAHo) K-1-3 16.2 g (37.67 mmol) 3 A F <] 19]
3HE 1343 g(113.02 mmol)& AFE3] F3HE M-1 9 Ax9 U3 WRHORE
10 $Asked 33HE P-128 4.8 g(30%) ¥ AT}
caled. CssHasItN3Si: C, 68.40; H, 4.92; I, 19.55; N, 4.27; Si, 2.86; found: C, 68.50; H, 4.90;
N, 4.29;
A Zd 6: P-102] AZ

(84 6]

A Pd(PPh3)4, K2CO3

Br B
~ 0 -
| " ©/ H 1,4-dioxane / H20
oI N

/
N
/SI
IrCI3x H20  + ;
2-ethoxyethanol:H20 (3:1)
L
~d
acetylacetonate, K2c03 _ | ' S
2-ethoxyethanol ZN—_| O= glycerol
\lf: P
"
2
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3I$E P-10-19 A=

A 719 wutr)rh Hatd 5ouid SefAide SSHER 2. E2 824
Eguedddyd 130.11 g(491.27mmol, (5)°}0] =2, ABI Chem, AC2A0F7FP),
Hd B EA 118.06 g(968.24 mmol) ¥ THF, EF & 77 560 mL <} 2.5M-
BALE FE& s60mLE ETY F, HESV2EH D E 2B LEHE(0) 24.32
g(21.05 mmol)& ¥ H& 7]FtelA 12 AIZF FF 7HE BFEICH WS TE
T f71%5e B9 s B9E EF AASY Z2F IR0 EIHIE o] &5t
3gE P-10-1 83.04g(F & 65%)S AT

33t E P-10-29] AZ

500 mLe] FavtgEataae] #33E P-10-135.57 g(117.22 mmol)
olgl FEZE 0] E 14.01 g(46.89 mmol), 2- EAl &L 195 mL, FFF 65mLE

il FR 7tE @RSt Wl 4EHE 4o s WA UeT

1 1PES A23, 27 AEEE AAFUT JAFLEANAM 1Y ES
Azdto] 38 P-10-227.5g(F & 70%)S FUTh

3}§E P-103 & AZ

500 mL FZuletEeta g0l 3HEHE P-10-2 23 g(13.95 mmol) 3} 2,4- EHC] 2
3.072g(30.68 mmol), &~ F7IE U O]E 14.78 g(139.47 mmoD) & Y31, 2-o E Ao EF2
140mL°ﬂ _1‘_ % 5 ] ]- %o]- 7].0:1 3;]. O]_o:h;]_ 1:1]-0 o] Z:@QU:] A]—.Q._Q_E

Yzsln AAME 1¥EEL At Z2YARvtEIARE AHEsle] 38 E P-10-3

13 g(5& 52%)8 VU

33 E P-108 AZ

500 mL 2 vtg Zeta30 3E P-10-3 13 g(14.49 mmol)3} 3EE P-
10-113.19 g (43.48 mmol)S At&3to] SFE M-1 o Az} TS URoR
st stod 313 P-10 6.37 g(40%)2 AUtk
calcd. CgoHgolrN3Sis: C, 65.54; H, 5.50; Ir, 17.48; N, 3.82; Si, 7.66; found: C, 65.62; H, 5.60;
N, 3.90;
A ZFd 7:P-138] AZ

(R4 7]
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- T

~gji—

Si
1 ~N =N ™
glyceml \N N

I OO L
2

L —

250 mL T BlE EetaFo AZRd 19 FFE 315 g(16.72 mmol) T}
st 3-s2-2-9d 22 d 849 g(50.17 mmol, TCI M0932)& AH&-3tef 33HE M-I
o Aze} UG wyoz TSt FFE P-13S 6.13g(38%) L
caled. Cs;HsoIrN3Shy: C, 64.70; H, 5.22; Ir, 19.91; N, 4.35; Si, 5.82; found: C, 64.80; H, 5.27,

N, 4.45;
A Z o 8:P-149] A F
[R5 8]
IrCI3 x H20  + = _Cl_ /lf%/
NTX 2-ethoxyethanol:H20 (31) "\ /
i
P-14-1
acetylacetonate, K2CO3 /%/ll/ :g
2-ethoxyethanol N= glycerol
2
/Sn\
P-14-2
P-14
10 33tE p-14-1 9 AX
219 FoutdEelazd 3FEE 3-vE-2-#dald 99.12 g(586.11
mmol)¥} ©)|FFEZeto] = 70.0 g(234.44 mmol), 2-o| SA| AN &L 976 mL, T/
326 mLE Y1l 24A|7F B¢t 71 S RF5IGITE o] GAFHU ALo=
Wztsln wheF A7 EEL A2, B3 fEgE2 AoFAn. 32X
15 IHEL AR FFE P-14-12 905 (S 68%) EAT).
S8 E P-14-2 & A2
2L S2ugEZ g A7) 3E P-14-190.5 g(80.22 mmol) T} 2,4-H ]2

17.67 g(176.48 mmol), 2 F7FE U o] E 110.87 g(802.18 mmo)E B 11, 2-o| HA| o &
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850 mLol| ¢l thg 5AI B UM E/REHAH. WHeo] FEHT F2o=
3ztatn ANE IYES AS ZEIZeEOHAE AEste] EEE P-14-
& 3957 g(¢& 51%) LUt

3EE P14 o AX

1L 52 vl Zgb230] 33E P-14-2 39 g(80.64 mmol) 7} A& el 19
338 17342 (241.92 mmol) & AME3td 3HAE M-1 o AxS FLT WHLE
gdstel S P-148 24.13 g(36%) YA
caled. C44HaoIrN;Si: C, 63.59; H, 4.85; Ir, 23.13; N, 5.06; Si, 3.38; found: C, 63.68; H, 4.93;
N, 5.13;
F LGt Ax)
Bl 2e] 1
ITO(Indium tin oxide)7} 1500 A9l F7A 2 vt I 98 F2 78S F/HT
2 AFsdt. /T A#Ho] Ul olaZEd dad
AR 253 AHE st AdzA F
pzelg o) gate] A7) 7B SEL APT F AT
th. o]EA Fw® ITO ¥ dFE FFo2 AFEd 1TO 71#
3t7] 382l zZ-192 HA]EHT HTM(N-(biphenyl-4-y1)-9,9-diphenyl-N-(4-(9-
phenyl-9H—carbazole)-3-yl)pheny1)9H-ﬂuorene-2-amine)-% AF F32sto] 1200 AFAY

N
47 7952 YR,
A

o e
&

oot P

o

e
oo B
Q'L
32

=2

o] CBPE ZAEZ AL L35t1 =A(green)d] %
SHEZ 3}7] 882 722 FAEH T PhGD(tris(3-methyl-2-pyridine) iridium)& 7
FE%E =33t AF FF8] 300 A FAY EFTS AU

(834 z-2]
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HiC

A\

/

O35 A7 2FF AR ] seha z-328 FAHE BAlqg (bis(2-

methyl-8-quinolinolato-N1,08)-(1,1'-Biphenyl-4-olato)aluminum)) 50 A % 3}7| &}38t4)
Z-42 EAFE Alg3 (tris(8-hydroxyquinolinato)aluminium) 250 A & T4 o2
5 sl

5 53¢ YA ) AAEES 4
A 2

= AMRol LiF 5 A3} Al 1000
AF F#5l] 23S AT ZN FUIEFAAE AZRATH

10

o] B4 vl E Az k7] Al sty sy
AzPEH} 48 P& o] 83t
Az A, M (green)d] UF =HER A7V] 3
15 tialel, 37) 384 T-19) S3FES AFEsHe10
Hlae] 13 FAE FPoE FUIEFLAE AFEA
(2Heh4] T-1]

1.

[
3
Y% =3 A A suE
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AAA 1

=M (green)?] 1% EREE 47| 334 728 FA|SE PhGD thalel,
7] Az 1904 Az SFE M-1& At 10 8% =38 He
AMestne vud 17 FYTF PHOE FIEFLAE ARSI

>
>
2
)

AZd 40] 2 EHEEZ 0] L3 AL Astns A7) AArd 13

2
N
2 |
W
=2
=
il
b
r\
i

offt
e
o
oL
E
o
b
Ho
N
e
o
B>
b
e,

&3 g Adstas, 47 AAld 13

ot
32
£

i
>
2
=N

o] &3t HE& Adstaz, A7l AAld 13

=
TS BT {FILFAAE AFSAC

(>

™
2
~3

Azd 70 e ZHEZ o] H& AQdtais, 7] AAld 1%
TYY YHoE FUIEFLAE AEFAG
AA ] 8
o] &% HE Astue, A7) AAld 1%

>
BN
2
=
£
flu
i1
rH
[

offl
e
et
ok
it
o
U
:10
il
13
o
B
2
T

A Z 35} o}
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(F1LEFEAY AT F4)
47 AAld 1 iR 83 vlad 1 F 204 AzxE ZHzHe
T g F A digte] Mol e ARYE ¥ AR E F 7‘46}04 o] &
& Hrhslgin, =3 +£98 EA4L Friskith FAA
5 SAYHE ogd 23, a2 Ade 371 ¥ 10l YEHA
Adste] e dREEY W3 574
F71 G azto] s, AUE 0V FHE 10 V7R F5 A7 AA
A F- A LA (Keithley 2400) 8 ©] 831 D azte] S22 AFaS SA3 L,
A9 AFUS AHOZ Yo AFRE Al
10 () AgRigd W ezt 53
AzE F71EFaxto] disl, AgE 0V FE 10 V7R G5 AI71HA
3] = Al(Minolta Cs-1000A)E ©] &3] 71 W =& FAHsto] 2HE AU
@) ¢FasE A
A7) R @2RE 238 HEo ARUE 2 AL o] gdo] $9
15 87)(9000 cd/m®) Y] AF & -&(cd/A)S AR

4 % Bt

F9L 6000 cdm2d] FEolA 3% BFaLo] o W7ix AHE
EA4g Aot
[£ 1]
T8 313k 233 & (cd/A) 22F 47 (h)
T97(%) at 6000nit
W) | Z-2 46 2
H) ol 2 T-1 46.8 <10min
AAl 1 M-1 55 52
A Ao 2 P-2 49 47
AAld 3 P-3 48 50
AN ¢ 4 P-11 47 40
A Ao 5 P-12 46.1 45
A 6 P10 468 40
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42

41

50.6

51.3

P-13

P-14

3hof

A+

=
=

471 & 10 VERG wiel Zol, & dHolM AlTd AR

P
T

Fad A2 AHEE

u}
=

b {71

o)

%

NN AzE ol

KR

ol

0

3o

|
o

~~—
(i%)

W

ofp

)

Bz AAE

0B

—_—

T A

ool Ve @

(tEel 4w

71 a2}

100 :

7]

105 :

o

ST 2~ A
AE T4

15
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(533749
(37% 11

371 gata 12 BAHE fr1gdAaaE o
(et 1]

Lanm)

871 3HarA] 104,
R' WX R& ztzt EHH o7 ¢4 FF4, A8 = HXFH Cl WA
C10 €771, A% =& v A2d c6 WA €20 o}F7], =& -SiR'RR7o| 11
471 RV WA RPE 747 Sgx ez gAY H|X Bﬂ% Cl1 W= C6
10 ¢F7]oln
RUMA R® 2 o= sl ab7] 818H4) 22 BAISE 287)0 L, R WA
B2 g8 o shE -SiRVRPRY0IH,
R’ WA R'® 5 o duE 7] 84 22 BAIEE F87)oln
Wzl R 5 & o= FubE -SiRVRYPRPoIH,
15 Le 17} £0]22] Fx}2](bidentate) B ER, B4 E= FEHZ LAY
HFH AAHEE F3to] olglgol i AT et ezt
nd me AR EYHoZ 0 WA 39 ALE F o= FUolT n+me |

W= 39 AE F o= hjoln

[3}8+4] 2]
R20
. R
R24 R22
23
20 R



10

15

20

25

30

WO 2014/007565 PCT/KR2013/005954

7] 8sra] 20049,

R Wz R*= 2zt BP0 $4 244 X3 LE 939 C)
WAl Clo €271, e A Ee vx8" c6 WA €20 o}P 7)oz,
t}

= wa QA AAEE $ES ojnjg

(73 2]

IR WA R F UeRe 77
SHHOE A4, FFA, EE A == 4 x3dE Cl WA Clo ¢h7)olm
2 FEAHE FAg7)0l9, R UR|

R & Uz 247} ﬁ%%mi Fh, FHA EE X3 E= 6x38E 1 WX

[73—??2} 3]

A 18} A,

/\L7] ﬁ}spﬂ 103]/\1

nZ 1 WA 39 A F ojx shjola,

R' WA R* & o= shue 47] 884 22 FAEE F47)0)xm R W
R* & & ol 3lyE= -SiR'RIRY o]y,

R' 7] R* & Umx 9} R® WA R® & 2z EH 0B 4 F54
Ee A% B ¥ixgd C1l WA C10 €470 §71 %A AL 313
(47 4] |

A 18ol A,

71 B84 1914 RV Wiz RPE 2zt Wer)d $71 - AR S FFE.
(7% 5]

Al 18l A,

471 88 1o A

n< 1 WA 39 F F o= shjoln

R*E -SiR'R“SRY o],

R°c #Hd7]oH,



WO 2014/007565

R,R> Wz R,R? 2 R Z}z} Egx o8 £A4 54 B X3 £
A &E C1 WA Cl10 €710 F713HAL2E SgE
(%873 6]
A 15l A,
5 271 #3824 104
2 1 YA 3¢9 AHF F o= dhtolx
R*= #Hdr)o|a,
R*= -SiR'"R"¥RY o] 1,
RLRY WX Rée Ztz EgA o8 4 F5A EE 23 =& BX3E
10 Cl1 WA c1o &#@71d %71%61} -
(73 7]
A 1ol A,
A7) 88kA 1904 n+me 3¢ F)1FAALAE FEE.
(%73 8]
15 A 18l A,
71 82 1A n+me 1 EE 29 {71 AALAE SEE.
(%3 9]
A 18l A,
7] stahal 14 L 7] &4 L-1 WA 334 L-14 F ol= sty
20 R FARLAE HFE:

[8H8H4] L1

R1o1

Yo
i\}Rmz

R1os

[3eh4 L-5] (384 L-6] (8134 L-7] [3F3H4] L-8] [3H4

[steh4) L-2] (3

*/O 0]
SN
|
=
Rio4

PCT/KR2013/005954

35

-61-1

=

L-3]]

»-N /
Rio7 «__ Ryo7
R1os R1o4 R106

sheta) Lo L

_N /N
N o -Rio7
r\’104 R106

L-9]



10

15

WO 2014/007565 PCT/KR2013/005954

36

Ryos
Q Ry Rio0s

N__N

* s

N X R107 .. N s R107

Rio4 Rios R104 R1o6
Ryos Rios

R1os Rios

7] 3324 L-1 WA 3154 L-140) A,

HEMT olgEgn® Asste A& gvdta

Rt WA Ry N2 SPHOR, 44, F54, G20
AR & C1 WA c309 ¢L7], 1l WA €309 o] =
A SEA] F& c6 WA €30 & o}Hy) e TEo)a,

Rm WA RisE A2 5802, $2, 354, 824, A8 £=
Hlx18E Cl WA Cc309 €27), A == ,
A& e v XgE €3 WA C30 AZEYZY], X3 = ¥x3d 2 WX

C309] &AL, A% & BFE C6 HA| C30 o},
Cl A €30 slElZolRy), A8 EE MAFA C1 WA C30 obnlwr], A&
e HXEH Cc6 A €30 ofHolu] 7], SFs, 23 T v X3E C1 Ui
C309 ¢d71E 7tAE EEdAd7], A% £ 0 xTd C1 WA C309
2Z7iek C6 WA €309 ¢}E7E Ml HEZdold Ay, £ & w£E
H X 2" C6 HA €309 o}E7E 7HA & Eeotd Yo,

Ris A Rjj72 A2 SHHLR, F4 T4, T2o] 2894
AFH A L Cl WA €309 ¢Z7], == Cl WA 309 &Zo] &= A

!0 rl



10

5

WO 2014/007565 PCT/KR2013/005954

37

AFH A Fe& c6 WA €30 o ofFrjolrt.
(373 10]
A1l A,
7] ek 12 7] st M-l WA Ehaha] M40, 334 Pl Y|
34 P26, 334 Q-1 WX Q46 F o= Y 7] FARLAE HFE-
[3HF4] M-1][3}314] M-2] [3F8H4] M-3][38H4] M-4]
e

[3+&4 M-5] [5}?5}"‘ M-6] [3@}@}*‘ M7] &34 M- 8

“ '8 ?’% ?%@

/Sl
[@:}6}*‘ M-9] [ﬁw*? M-107 [3}3F24] M-11] [884] M-12]

Sl ’
X
Ir . ) /N\,
T
% eglivel}
J

[3h3t4 M-17] [8H8H4] M-18] [318H4] M-19] [3}8H4] M-20]



WO 2014/007565 PCT/KR2013/005954

38

. l B
X
\s],i l 2 \S:i /N\Ir
| "\ N7
N/
g O ) ,

J
5

[3Feh4] M-21] [8}8) ’—“1‘ M-22] [8} 8+ M-23] [8}8H4] M-24]

R axed

[3}3}4] M-25] [W-’M M-26] (3324 M-27] [8}8}4] M-28)

10




WO 2014/007565 PCT/KR2013/005954

39

[SHet4 P-11 (334 P-2] (3514 P-3]

o % e
------ SRS ~Iy 2

[2h8t2) p-4] (2814 Ps] [EH8H4] Po6)
|

— —S8i— —

nmmd

\’ N /7 AV%

@

\

N

7N 4
A
\/

Z
o0

\
_)::‘ N\

"\

<

2

(3} P-18]



WO 2014/007565 PCT/KR2013/005954

40

/Sl | X
Ir\N/ |
(34 P-19] [8h4 P20] [ P-21]
\/s/i = \S/i x |
l =N ' \" / | /N\
O r\N/ | N7 | , O ir y
N > 1§
[5}8t2) p-22] [shet4l P-23]  [E5H4] P-24]

10 [3}3ha] Q-4] (38 Q-5] (&4 Q-6]



10

WO 2014/007565

41

[3F3F2) Q-10] [313H4) Q-11][884] Q-12]
!

~si

[$heH4 Q-16] [3H3H4 Q-17)[3}8H4] Q-18]
\|4

Si

PCT/KR2013/005954




10

WO 2014/007565

42

(384 Q-22] (884 Q-23] [3H8HA Q-24]

PCT/KR2013/005954

[$H3F2 Q-251 [ Q-26] [813H4] Q-27] [3H8H4] Q-28)

|
~ai




WO 2014/007565 PCT/KR2013/005954

43

[i}i“‘ Q-38] [Eﬂr?—?*‘ Q-39] [i’r@r“ Q-40]

\SI
N ' O/%Jf /g\
A

L,
N
[8h8H4] Q-411 (8134 Q-42] [BH3H4 Q-43]
\éi/ \Sll/
A

5 [3hst

10

AL1ge) A,
A7) 7RSS BFEA A H71BFLA,

15 [Z7% 13)

A 128} A,
A7) §ABANAAE HYRE DFE W ZHEZ o] &HE A
LR ey
[ 73 14]
20 AT G710 FLRE TS FBAGA,



WO 2014/007565 PCT/KR2013/005954

105 " /,//

v
- ~
.
oz IS S S s
///// S /// 7 f/ S S /7“’130
v// / v / Ve - 0 7S s P e 7/, d
LS S S S
S /./ S //2/ /7 /
A Sl

e s

4
s

NN \\?12’0

[= 2]

L e R
OO N OWNY WO \\ NN \..L
| NS \\\\\\\\\\\\ N\ ‘\\\\S\x 230




INTERNATIONAL SEARCH REPORTY

ntemational application No.

PCT/KR2013/005954

A
CO09K 11/06(2006.01)i, HOIL 51/50(2006.01)i

CLASSIFICATION OF SUBJECT MATTER

According to International Patent Classification (IPC) or to both national classification and IPC

CO9K 11/06; CO7D 403/14; HO5B 33/22; CO7F 15/00; CO7D 401/14;

B. FIELDS SEARCHED
Mintmum documentation scarched {classification system followed by classification symbols}

HO1L 51/50

Documentation searched other than minimum documentation to the exient that such documents are included i the ficlds searched
Korean Utility models and applications for Utility models: IPC as above
Japanese Utility models and applications for Utility models: IPC as above

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

eKOMPASS (KIPO internal) & Keywords: OLED, Iridium complex, phenyl pyridine, silicon.

See abstract and [0058]-[0063].

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category*® Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A KR 10-2006-0029866 A (LG DISPLAY CO.,LTD.) 07 April 2006 1-14
See claims 1-12.
A WO 2012-023947 A1 (UNIVERSAL DISPLAY CORPORATION) 23 February 2012 1-14
See [0046]-[0061].
A WO 2012-057138 A1 (NATIONAL INSTITUTE OF ADVANCED INDUSTRIAL 1-14
SCIENCE AND TECHNOLOGY) 03 May 2012
See [0023], [0048].
A WO 2008-056799 Al (SHOWA DENKO K.K.) 15 May 2008 1-14

D Further documents are listed in the continuation of Box C.

* See patent family annex.

*

N

w7

“oy

wp

Special categories of cited documents:

document defining the general state o fth& art which is not considered

g ir

0 be of particular relevance

earlier applica ional
filing date

document which may throw doubts on prievity claim(s) or “,mcn is
cited to establish the publication date of another citation or
special reason (35 specified)

tion or patent but published on or after the interna

document referring 1o an oral disclosure, use, exhibition or other
means

document published prior 1o the international filing date but later than
the priortty date claimed

wpr

wy

ey

“ R

fater document published siter the international filing date or priority
date and not in contlict with the application but cited o understand
the principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be

1 novel or cannot be considered to involve an inventive
step when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to mvolve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

i £

docurment member of the same patent family

Date of the actual completion of the international search

31 OCTOBER 2013 (31.10.2013)

Date of mailing of the international search report

01 NOVEMBER 2013 (01.11.2013)

[\'m’u: and mailing address of the [SA/KR

Korean lntellectual Property Office
Government Complex-Daejeorn, 189 Seonsa-ro, Daejeon 302-701,
Republic of Korea

Facsirile No. 82-42-472-7140

Authorized officer

Telephone No.

Form PCT/ASA/210 (se

cond sheet) (July 2009}




INTERNATIONAL SEARCH REPORT

Informati I ) International application No.
nformation on patent family members

PCT/KR2013/005954
Patent document Publication Patent family Publication
cited in search report date member date
KR 10-2006-0029866 A 07/04/2006 CN 1769291 A 10/05/2006
CN 1769291 CO 16/01/2008
EP 1642951 A2 05/04/2006
EP 1642951 A3 28/06/2006
EP 1642951 B1 05/05/2010
JP 04-490896 B2 30/06/2010
JP 2006-117661 A 11/05/2006
US 2006-0228581 A1 12/10/2006
US 7563898 B2 21/07/2009
WO 2012-023947 A1 23/02/2012 DE 112010005815 T5 06/06/2013
KR 10-2013-0108265 A 02/10/2013
TW 201226407 A 01/07/2012
US 2013-0140549 A1 06/06/2013
WO 2012-057138 At 03/05/2012 US 2013-203997 A1 08/08/2013
WO 2008-056799 A1 15/05/2008 CN 101535325 A 16/09/2009
CN 101535325 B 04/07/2012
EP 2084171 A1 05/08/2009
EP 2084171 B1 10/04/2013
JP 05-281270 B2 04/09/2013
JP 2008-137994 A 19/06/2008
KR 10-1073232 B1 12/10/2011
KR 10-2009-0079980 A 22/07/2009
TW 200844095 A 16/11/2008
US 2009-0315454 A1 24/12/2009

Form PCT/ISA/210 (patent family annex) (fuly 2009}




S A &4 B 1A

FTAELNL
PCT/KR2013/005954

A el SR G REASH ERAPO)
C09K 11/06(2006.01)i, HO1L 51/50(2006.01)i

B. FALE Bof
2 HA2TAGFGASSEFE 714D

CO9K 11/06; CO7D 403/14; HO5B 33/22; CO7F 15/00; CO7D 401/14; HOIL 51/50

ZAPE /| E B0k S okt 22w o9 e #a
FHEZHENNTR W FTFALEAATR: 2o A
QrERAgAtEn @ ArFAAEAL TR 26 A

9

| 714 1PC
l

71414 1PC

A EAbe] o] 8 6 A2
)=}

o)
eKOMPASS( 5314 - 4

o] gl H] o] ~(H o] Bl v o] 2] WA W A ol (ef Fat= A5y
A =¥ & 719 =:0LED, Iridium complex, phenyl pyridine, silicon.

c. #I™EA

7l e+ AEEdT % AW FAEPEE A9 1A A A7
A KR 10-2006-0029866 A (U=|Z 2} 23] AL) 2006.04.07 1-14
AT 112 F=.
A WO 2012-023947 A1 (UNIVERSAL DISPLAY CORPORATION) 2012.02.23 1-14
[0046]-[0061] -=.
A WO 2012-057138 Al (NATIONAL INSTITUTE OF ADVANCED INDUSTRIAL SCIENCE AND TEC 1-14
HNOLOGY) 2012.05.03
[0023], [0048] =,
A WO 2008-056799 Al (SHOWA DENKO K.K.) 2008.05.15 1-14
=% 9 [0058]-[0063]1 .
F7F 5ol C(%)e 71 A o g, X osssie) aa uag dxaii e
o H 23 EH al - _ . -
" AT U R st T EAEAd mE S09 o) FAY FRo R 505 BEa
“AV B3 Bl gl Ao nolk AubH e 7| E5FES Ho T B 2%‘_%”4 el 7|27 = At el 22 olsiay] 3 g
“gr Z9lo 22y = od9ge ENS ® ) ) )
BAS TR AN TR P EARERT oty aaa g pe a0 w9 spmes 279w e 2
T EE IR gls Aoz B}
L7 A8 T3 JEL AV slE v e OE ST dY FAd 3 b e oy e o s
ELREEL AR de A v san e gs 52 6 £20 o o149 e w e
2qabs 292 1 5ol FARe) AP E A ATH 1
‘0" FF AN AE, A EE VSRS dFsa e £ e dnAel gledow 2o
P $AQ ol Fo FAHY U FAEAY ol Aol TAL £ ‘&7 BAF A FAT A ok v
Az o] A P2 TASATR LA Y

EEEEE RS

& 40 (E0F
A~ HGE +82-42-472-7140

2013\ 10€ 319 (31.10.2013) 20139 11¢€ 01¥ (01.11.2013)
ISA/KR®] 7 2 §-HF 4 AALH
- R I
(302-701) o]l dBF LA AF AALZ 189, A N

A8 S +82-42-481-5596

A2 PCT/AISA/210 (- A £4]) 2009d 7€



TAZdN 2

oE5a Ae AL PCT/KR2013/005954

jgjj%j%"” A 9 e 29

KR 10-2006-0029866 A 2006/04/07 CN 1769291 A 2006/05/10
CN 1769291 CO 2008/01/16
EP 1642951 A2 2006/04/05
EP 1642951 A3 2006/06/28
EP 1642951 B1 2010/05/05
JP 04-490896 B2 2010/06/30
JP 2006-117661 A 2006/05/11
US 2006-0228581 Al 2006/10/12
US 7563898 B2 2009/07/21

WO 2012-023947 Al 2012/02/23 DE 112010005815 T5H 2013/06/06
KR 10-2013-0108265 A 2013/10/02
TW 201226407 A 2012/07/01
US 2013-0140549 Al 2013/06/06

WO 2012-057138 Al 2012/05/03 US 2013-203997 Al 2013/08/08

WO 2008-056799 Al 2008/05/15 CN 101535325 A 2009/09/16
CN 101535325 B 2012/07/04
EP 2084171 Al 2009/08/05
EP 2084171 Bl 2013/04/10
JP 05-281270 B2 2013/09/04
JP 2008-137994 A 2008/06/19
KR 10-1073232 Bl 2011/10/12
KR 10-2009-0079980 A 2009/07/22
TW 200844095 A 2008/11/16
US 2009-0315454 Al 2009/12/24

X2 PCT/SA/210 (F) -5 53] 5718 %]) (2009 79)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - claims
	Page 35 - claims
	Page 36 - claims
	Page 37 - claims
	Page 38 - claims
	Page 39 - claims
	Page 40 - claims
	Page 41 - claims
	Page 42 - claims
	Page 43 - claims
	Page 44 - claims
	Page 45 - drawings
	Page 46 - wo-search-report
	Page 47 - wo-search-report
	Page 48 - wo-search-report
	Page 49 - wo-search-report

