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(57) Abstract: The present invention relates to an organic compound represented by chemical formula 1, a composition comprising
same, and a display device.
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(7] FAA 2218 FFE Ax)
w 29 agtge Bn FAA dEA AAME S3FES 7] 9AE

o FAsHA.

AL §7) FAA 2248 T
A 1: A A9 A

[FFe4 1]

Ct s
ci F NaO'Bu O P
L, — >
CN DME NH,
H e .
Urea OYN N cl POCI, ClYN\ O ct

Z 204 A-19] A

3L 52 Zt230 4-22ER2-Z22WEY0]ER (100g, 0.64mol) L = E

Aol @ Z F o] E (70.0ml, 0.77mol), N,N-Tho]H| & £ Zolulo|= 1218 Y1
WE2E 5TE &2 45t A Ftert-F-EALO] = (93.67g, 0.96mol)S 4] A1 3
Aobeta ol WRZEE 0T/ 9R] RES drh AoA] 2413 wRkE 2ohE
Boll W3ES AA3 Azt A" nAE G2 it & 43, A

SA A-12 TS8R (142.9g, 92%).

o} (173.9g, 2.90mol) 2]
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2L T Zet23o FSHAl A-1(140.0g, 0.58mol) 2
=S 200CA 2 A|zF B wuk S TE 129 g EFES F2oE A7
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P
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5 WZATIAL, AAl matEA @58 Fof, AHES AAEUTh o2 R
F5I NEES AFste, FA A(1228g,94%, WA 1AE FEAT BAH D
TAHA A9 92 4 A= )9 2

caled. CI0H3CI3N2S: C, 41.48; H, 1.04; Cl, 36.73; N, 9.67; S, 11.07; found: C, 41.48; H,
1.04; C1, 36.73; N, 9.67; S, 11.07
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" CN DMF i NHy
cl : e} ¢l
ZZH D4 E£TH D2 EPHD

% B4 w3 29 Po| AT RS ASstn T 1% LD
2 bl o,
F4 3: 324 £ 4

ol

Z7H4 B,C,DE ¥4
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(54 3]
c -
ci OH NaO'Bu @ (; W
CN DMF NH,
E2H E-1
0N O ¢l Ci N O ¢l
Urea POCI ’
N - 3 )OS .
T HN o N A0
o : ci
Z2HH E-2 SUHE

A E-19] §A

L 52 Zet&30) 4-F222-5l0|=E2AMZ Yol EH (100g, 0.65mol) 2

|98 ]

o g H 2 Fo}lA g o] E(130.5g, 0.78mol), N.N-trol & £ Fofrlo] = 1308 ¥ 1
W7

A7k ol WREE 0TIk WA RES Brh FLAA 20T TWF, A7he

STE 2EE 3E0 A Ftert-F5A}o] = (93.88g, 0.98mol) < *W 3]

l-ﬂ

29 ¥HgES AAS] A7ted. A" IAE 2ol uwk & o3, Azt

ofN
=
2
o
tlo
4
4
o
Q
R
>
[\
[\
(]
o)
o
R
e

A s
BAdd 4: A F,G,HY A
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(334 4]
[}
7 o o n o/~ c_N__{
oH  NaO'Bu Urea OYN N/ POCHy \r" N\
4 HN\VI N #
1 (o Ci (o] Cl
CN DMF NH, I &
BUX B TUHF
520 F1 MF-2 . i o
o o e N L
. OH  NaO'Bu { Urea OYN\ N\ POCH A Y,
! = e c'/ s 7/ o} et HNY[O = N /\O
ci €N DMF NH, I L
=2 G-1 E2HI G-2 =2 6
o _
5 -OH  NaO'Bu O P Urea {"\\ POCI; CI\h/N\ N A
L ‘ﬂ/ [o] = 72: N_#~g
7 CN DMF NH
¢l ¢ z Cl
ZALH H-1 E2HH FUH
FA F, A G, T3 HO A4
S 2L WEA 4%t ol WAY AL Aetn T 37 5
W og 2744 F,.G 2 HE 4359t
FAdd 5 FRE 2 9 FA4
(%54 5]
C'\{N\g O e
“\r//\s K4COs
&)
H A
o - | N TN
u g 9 P
s O Xylene ;‘(\
> o
2
Z7HH 1-2
F0A 1-19 ¥4 |
10 250mL Zet239] F7HA A (10.0g, 34.1 mmol), 3-vlo|Hld HEZ Y A=
(7.83g, 34.53 mmol), BAHZE (11.93g, 86.33 mmol) EFlEZH7|A(EgHd¥x29) ZatF
40mL o Bol&E F, A& 7IF

(0) (1.2g, 1.04 mmol)&

4-t}o)| =4 80mL, &
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sl 12417 B 65TE A3 a #7152 2ol f@2 240mLel 7hsho]

Asli, f7) S AIFHF AAG F, B2 elldos QA2 FHA 1-
1(10.83 g, 77%9 +&)8 FT53I3lth

Z7HA] 1-29] A

250mL Z&}2 30 F3HA 1-1(10.5g, 25.78 mmol), H Y B ZY A= (3.14g,
25.78 mmol), THAHZHE(8.91g, 64.45 mmol), Bl EZ}7]| & (EFHE 2 2H) ZEF (0)
(0.89g, 0.77 mmol)E 1,4-the] 4 70mL, & 35mL o ¥o& F, A4 7|/ atelA
12A1ZF FF 70T 7FESi. 77158 28t HEE 210 mLo] 7}k
AAQstE 1PES A &, B FE 2 so destA/AgolER

3t & mngzEWAdor AAASE FHA 1-

il
9
By
—OIL
3%
MU )

2(8.44 g, 79%2] &)
g 29 ¢4

250mL T ST oA F7HA 1-2 8.00 g (17.83 mmol), 9-(3-(4,4,5,5-

HE g E-1,3,2-tho] FAL H &-2-Y)H J)-9H-7}8}Z 6.58 g (17.83 mmol), = F t-
FEALO]E 343 g(35.65 mmol), EF]~(Tho|fl A gl diotAlE) tholZet R 1.03 g
(1.78 mmol) ¥ Ed t-FEHE2H 3.57mL (50%in EFIE LA 120mLT
et A 7R stelA 12412 FQF Jtdst @Fsigith ol RRE £53%
%6&%% Hekg 500 mLol 7}5ted AA 3 E P ES A T golF= 2wl
o A7t detolER A, 7] §9E ABH AAT &, vde=
AAASS FFE 2858 3% TS £S319h |

calcd. C46H29N3S: C, 84.25; H, 4.46; N, 6.41; S, 4.89; found: C, 84.25; H, 4.46; N,

o)

6.41; S, 4.89
2l 6 WA 369 FA

FUEBAEA 7] B 19 7148 FFEL ST A AtT FH
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(& 1]
_ ‘ ‘ e EEREED
I 4 =¢E3 HFANE
%) =4 HolH
calcd. C40H25N3S : C,
_ 5.32g, 82.87; H, 4.35; N, 7.25; S,
Ao 6 | FHA A
(75%) | 5.53; found : C, 82.87; H, 4.36;
N, 7.25; S, 5.53
calcd. C46H29N3S : C, 84.25;
4.33g, H, 4.46; N, 6.41; S, 4.89;
gl 7 ,
(79%) found : C, 84.25; H, 4.46; N,
6.41; S, 4.89
caled. C46H29N3S : C, 84.25;
5.98¢, H, 4.46; N, 6.40; S, 4.89;
Aol 8 | FIHA A
(75%) found : C, 84.25; H, 4.46; N,
6.41; S, 4.89
caled. C46H29N3S : C, 84.25;
i 4.25g, H, 4.46; N, 6.40; S, 4.89;
g 9 | FUA A
(70%) found : C, 84.25; H, 4.46; N,
6.41; S, 4.89
calcd. C46H29N3S : C, 84.25;
i 5.92g, H, 4.46; N, 6.40; S, 4.89;
Ao 10| FHA A
' (72%) found : C, 84.25; H, 4.46; N,
6.41; S, 4.89
: Y 5.49g, | calcd. C46H29N3S : C, 84.25;
g 11| F7H4 A A
A 13

(70%)

H, 4.46; N, 6.40; S, 4.89;
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found : C, 84.25; H, 4.46; N,

6.41; S, 4.89

WO 2019/066282
FHA 12| F7

5.91g,

(77%)

caled. C50H31IN3S : C, 85.08;
H, 4.43; N, 5.95; S, 4.54;
found : C, 85.08; H, 4.43; N,

5.95; 8§, 4.54

4.16g,

(75%)

calcd. C46H29N3S : C, 84.25;
H, 4.46; N, 6.40; S, 4.89;
found : C, 84.25; H, 4.46; N,

6.41; S, 4.89

5.45g,

(70%)

calcd. C41H24N4S : C, 81.43;
H, 4.00; N, 9.26; S, 5.30;
found : C, 81.43; H, 4.00; N,

9.26; S, 5.30

Fad 15 | Fx

4.41g,

(78%)

calcd. C46H29N3S : C, 84.25;
H, 4.46; N, 6.40; S, 4.89;
found : C, 84.25; H, 4.46; N,

6.41; S, 4.89

]
o,
2

16 | A A

6.50g,

(69%)

calcd. C50H31N3S : C, 85.08;
H,4.43;N,5.95; S, 4.54;,
found : C, 85.08; H, 4.43; N,

5.95;S,4.54

9.30g,

(78%)

calcd. C40H25N3S : C, 82.87;
H, 4.35; N, 7.25; S, 5.53;

found : C, 82.87; H, 4.36; N,
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725:8,5.53

dd 18| F

7.55g,

(74%)

caled. C46H29N3S : C, 84.25;
H, 4.46; N, 6.41; S, 4.89;
found : C, 84.25; H, 4.46; N,

6.41; S, 4.89

. %1—/\61 cq] 19

5.59g,

(76%)

calcd. C40H25N3S : C, 82.87,;
H, 4.35; N, 7.25; S, 5.53;
found : C, 82.87; H, 4.36; N,

7.25;S,5.53 -

st 20 | =

N

;

6.60g,

(79%)

calcd. C40H25N3S : C, 82.87;
H, 4.35; N, 7.25; S, 5.53;
found : C, 82.87; H, 4.36; N,

7.25; 8, 5.53

A d 21 | FTA C

4.25g,

(74%)

caled. C44H27N3S : C, 83.91;
H, 4.32; N, 6.67; S, 5.09;
found : C, 83.91; H, 4.32; N,

6.67; S, 5.09

dd 2 | F

5.88g,

(17%)

calcd. C46H29N3S : C, 84.25;
H, 4.46; N, 6.41; S, 4.89;
found : C, 84.25; H, 4.46; N,

6.41; S, 4.89

St 23 | F

6.47g,

(76%)

caled. C40H25N3S : C, 82.87,
H, 4.35; N, 7.25; S, 5.53;
found : C, 82.87; H, 4.36; N,

7.25; S,5.53
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calcd. C40H25N3S : C, 82.87;
] - 6.05g, H, 4.35;N, 7.25; S, 5.53;
gAdd 24 | A D
(68%) | found: C, 82.87; H, 4.36; N,
7.25: 'S, 5.53
> calcd. C46H29N3S : C, 84.25;
) Q 531g, H, 4.46; N, 6.41; S, 4.89;
4ol 25 | F2A D T
' O § (75%) found : C, 84.25; H, 4.46; N,
&) 155 6.41; S, 4.89
A calcd. C44H27N3S : C, 83.91;
] N}‘»
3 ¢ 7.11g, H, 4.32; N, 6.67; S, 5.09;
gAdo 26 | =74 D Q s
T (75%) found : C, 83.91; H, 4.32; N,
O s 6.67: S, 5.09
calcd. C46H29N30 : C, 86.36;
wd 27| saa e | O 09 6.73g, H,4.57;N, 6.57; 0, 2.50;
o & AR § A N
- Yo (73%) | found: C, 86.36; H, 4.57; N,
6.57; 0, 2.49
calcd. C44H27N30 : C, 86.11;
Qe 0-C | 519g, | H, 443N, 6.85; 0, 2.61;
3 ..\;:} we™)
Ao 28 | F7HA) E Lo
(Y (72%) found : C, 86.11; H, 4.43; N,
6.85; 0, 2.61
@\r calcd. C40H25N30 : C, 85.24;
Y
g 5.60g, | H,447;N,7.46; 0, 2.84;
4ol 20 | 274 F . |
Q = (76%) found : C, 85.24; H, 4.47; N,
249 /N ’ :
=/ 7.46; 0, 2.84
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caled. C52H33N30: C, 87.25;

(f}*
dm 7.24g, H, 4.65; N, 5.87; 0, 2.24;
e 30 | F3 0 )
9@, v 0 (73%) found : C, 87.25; H, 4.65; N,
269 ~
v 5.87; 0,2.24
caled. C40H25N30 : C, 85.24;
] ] - ﬂ% 5.76g, H, 4.47; N, 7.46; O, 2.84:
T 31| 2R G | M, S
"S««o\ (77%) | found: C, 85.24; H, 4.47; N,
j\‘/ 297 .
7.46; 0, 2.84
% caled. C5S0H31N30O : C, 87.06;
] - | 835g | H,453%;N,6.09,0,232
e | FaAc | Yap
L (74%) | found: C, 87.05; H, 4.53; N,
o 6.09; 0, 2.32
o caled. C46H29N30 : C, 86.36;
] O& 5.02g, H, 4.57;N, 6.57; 0, 2.50;
E{;}'}c—} Oﬂ 33 %‘{_ Da¥ .
A (75%) found : C, 86.36; H, 4.57; N,
, O © 6.57;0,2.49
o) caled. C50H31N30 : C, 87.06;
L
) = =0 4.66g, H, 4.53; N, 6.09; O, 2.32;
Fdel 34 | FT M e
e (74%) | found:C, 87.05; H, 4.53; N,
N\
,% 6.09; 0, 2.32
N 4
caled. C41H24N40 : C, 83.65;
] 6.60g, H,4.11; N, 9.52; 0, 2.72;
dAd 35 | F3¢ -
(71%) | found: C, 83.65; H,4.11; N,

9.52,0,2.72
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calcd. C46H29N30 : C, 86.36;

: 5.53g, H, 4.57;N, 6.57; O, 2.50;
34 36 | 744 H @\, )
sz (78%) | found: C, 86.36; H, 4.57; N,

d 78 6.57; 0, 2.49

A2 7] FAA 228 3}E)
FA e 37: TUA 18] JA

[BH5-2] 6]

H Cul
N KoCOy
Q—@‘ ) I\O 110~phenamhrolme )i i PACIy(dppf), KOAC
{ toluene
8r

PA{PPhy)s

N NO K, 0Oy N '
{ { . @[ St N, @ O AL
- ar Dioxane / H0 — DCB
-8
e Cre
I-2

2244 119 FA

SL Eet23o F3A 4-B2E2E-9H-7H8FE 200.0 g (0.8 mol), ©}o] L= # Al

248.7g(1.2 mol), EFAE 168.5g(1.2 mol), 2253 (1) 31.0 g (0.2 mol), 1,10-
HGEEY 293g(0.2mo)= NN-Hoji R EFofuto] = 251 YoiE &, A4
10 715 StollAl 24413 B¢ EF3IT o 2HY 53 EFES SHT 4L
< Bzl LAE
2% HEREWHOR F&E5l9 58 F7|5 228 HAvtavles AHE5Hd
TEES AASL F5te, 2y F2rtEadg2 FAStE A 11§ AN
IA (2162 g,83%] TE)E AU

15 caled. C27H18CIN3: C, 67.10; H, 3.75; Br, 24.80; N, 4.35; found: C C, 67.12; H, 3.77,
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Br, 24.78; N, 4.33

=14 1-29] 34

5L ZEfx30 THAl 111 (216.0 g, 0.7 mol), 4,444, 5,5,5',5'-2 E}u| €22
H}o](1,3,2-T o SALE. 23 (212.8 g, 0.8 mol), oM EAFZE (KOAc, 197.4 g, 2.0 mol) L
LI-Hlael i d 25 w) o 24-22tFADtel 2280 = (21.9g,  0.03 mol),
EgAlo]Z2 AL T AT (45.1 g, 0.2 mol)S N,N-Tho] | & & Eo}ulo] = 3 Lo %—?-% =

130Col A 1241 WRFFAT W FE F, e §4S B EAZ FE3
=
[¢]

Jn
rot

T TS L2 FAvtavles AHEst SRS A7 st
I=olEadd 2 FAse F04) 125 A9 17 (205.5 g, 83%2] F&)Z
St

caled. C26H25BN202: C, 78.06; H, 6.55; B, 2.93; N, 3.79; O, 8.67; found : C, 78.08; H,
6.57; B, 2.91; N, 3.77; O, 8.67

TA 139 {4

5L Zet230 F7HA 1:2150.0 g (0.4 mol), 744 1-BE2R 2 UEZ wlAl

164.1 g (0.8 mol), BAHZE 278.1 g(2.01 mol) HIESH7|A(EYH LT AR) ZEF (0)

23.5g(0.02mol)S 1,4-To] 242 2L, B 1L o] Yoi&E & A 7)F slollA] 1627
=
=

5t 90CE stk wg 4eiE AAT F, o
QA Aol ER AR, §7) S8 AYF AAR F, A2 A2

SHA 138 =39 14|(86.3 g,58%2 T8 ATt

Zoghe] Fof

calcd. C1I8H12N202: C, 79.11; H, 4.43; N, 7.69; O, 8.78; found: C, 79.13; H, 4.45; N,
7.67; 0O, 8.76
A 19 ¥4

1000ml Z&t2F0) T4 1-3(86.0 g, 023 mol), EFHYE L2 (309.5g, 1.18

mol)S TEZZ WAl 600mLo] ¥ BRSNS dt1 12A2F 9 160°C o A

sto] F2Al 18 =@M 3A(573 g, 3% F&)E AU
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Calcd. C18H12N2: C, 86.72; H, 4.85; N, 8.43; found: C, 86.70; H, 4.83; N, 8.47
A4 38 WA 509 A

2w2AzA 37 E 20 AAY HE2 LT AL Asn BA
&

(% 2]
) ] » FEH HEFAANE 9
A o 24E32 HITANE :
5 4] dolg
O 0 O caled. C42H28N2 : C, 89.97;
) P D Y[ 1023,
ol 38| Lo ‘ Ntm H, 5.03; N, 5.00; found : C,
N T | 45%)
T = s o
wa \‘*}\ 89.97; H, 5.03; N, 5.00
calcd. C30H20N2 : C, 88.21;
731g, .
H, 4.93; N, 6.86; found : C,
(77%)
88.21; H, 4.93; N, 6.86
G \
- 'Y caled. C42H28N2 : C, 89.97;
) é, 6.33g,
Ao 40 L { : H, 5.03; N, 5.00; found : C,
’ ~ LA, S0 | (76w
N J a3 89.97; H, 5.03; N, 5.00
k\ .
O
/C calcd. C42H28N2 : C, 89.97;
o~ Q,, —~ | 8.33g,
Ao 41 LN , J H, 5.03; N, 5.00; found : C,
o \J\E) Qf{:{:k N (74%)
g A~ 89.97; H, 5.03; N, 5.00
F-73
J
calcd. C42H28N2 : C, 89.97;
3t 't H, 5.03; N, 5.00; found : C,
(79%)
89.97; H, 5.03; N, 5.00




WO 2019/066282

PCT/KR2018/010304

caled. C42H28N2 : C, 89.97;
. 7.41g,
A o 43 H, 5.03; N, 5.00; found : C,
(73%)
89.97; H, 5.03; N, 5.00
caled. C46H30N2 : C, 90.46;
~ 5.94g,
Ao 44 H, 4.95; N, 4.59; found : C,
(76%)
90.46; H, 4.95; N, 4.59
caled. C46H30N2 : C, 90.46;
i 6.37g,
Aol 45 ! H, 4.95; N, 4.59; found : C,
90.46; H, 4.95; N, 4.59
&
4 calcd. C46H30N2 : C, 90.46;
] Q 10.39g,
&3 46 . H, 4.95; N, 4.59; found : C,
( (79%)
- 90.46; H, 4.95; N, 4.59
_ caled. C46H30N2 : C, 90.46;
_ Q 5.33g,
FA ol 47 Iy H, 4.95; N, 4.59; found : C,
{ (69%) |
90.46; H, 4.95; N, 4.59
. , caled. C46H30N2 : C, 90.46;
) 6.96g,
g o 48 S C O H, 4.95; N, 4.59; found : C,
(77%)
90.46; H, 4.95; N, 4.59
Y
‘% caled. C40H26N?2 : C, 89.86;
i) ~| 6.11g,
Aol 49 L oY H, 4.90; N, 5.24; found : C,
/ (77%)
- 89.86; H, 4.90; N, 5.24
caled. C46H30N2 : C, 90.46;
] O 9.44g,
A d 50 QM H, 4.95; N, 4.59; found : C,
=, (75%)
90.46; H, 4.95: N, 4.59
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‘%7t°4| I
A 1 W] 259 vlie] 1 WA 6ol e /) 2F axbe) 2F AY,

a8, 2 IEE AF AL (Kethley SMU 236)1 4 ALY FFsle], 3 =4 PR650

5
Spectroscan Source Measurement Unit.(PhotoResearchAt A& 9)S o] &35t H 713515tk
a Ase % 3% 29
TAAQ SANHE 879 2ok
() Ao e JAFLES W3 54
10 AzxE F7dFazto] s, Ads ov £8 10V7HA] FsA7|HA A R7-

A A (Keithley 2400) 5 o] 83l ©eaxlo] 2= AR/FUES AL, SAHE

AFRS WA Yro] AnE Aok
@) Asstel e e =7
Az 7712FaAe s, AYgs ov 74

o]gstd 1 wWo] =& FAHs AFE N

10V7HA] 7352171 A

15 3 Z=A(Minolta Cs-1000A)E

7

I\

(G) TFEE
A0 2 @rd 24E Axs

1
"e
by
l
o
2
ofo
ol
O
£
off
e

2

=0
T 2 2=

AE(10mA/em2)d AF E&(cd/A) & A3t
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Tos THS 27] 3 E 100% 4] 95%9] =7} 5= Zdas At

[£ 3]
T A F i Tos
I
o SAE THE | A ag 2=
(cd/m?)

V) (cd/A) (hr)

A1 s3E 2 THE 1| 44 43 6000 77
A Al ¢)2 3E 1 THE 1| 43 44 6000 79
A A3 g3E 3 THE 1| 42 46 6000 80
A Al 44 s3HE 4 THE 1| 44 43 6000 77
AAl 45 333E 11 THE 1| 42 46 6000 80
A A6 3= 12 THE 1| 44 44 | 6000 76
A A7 s3HE 13 THE 1] 43 44 6000 77
A A 4|8 3HE 22 THE1| 46 43 6000 75
A 49 3= 34 THE 1| 44 46 6000 83
A2 410 52 41 EHE 1| 46 | 44 6000 74
AR 11 IFE 49 THE 1| 46 44 6000 76
A 412 3E 51 THE 1| 42 47 6000 79
A 13 33E 57 EHE 1| 43 | 46 6000 78
A 14 3= 105 EHE 1| 43 46 6000 79
AR 15 SFE 137 THE 1| 47 43 6000 72
A 16 S3E 145 THE 1| 43 46 6000 78
AR 17 S3E 153 THE 1| 47 44 6000 72
A A o] 18 2 155 SHE 1| 42 | 46 6000 80
A A 419 332 204 THE 1| 44 45 | 6000 69




PCT/KR2018/010304

oA AHE-d

o

Blate] 1 WA 69

FAlo| ZRES

L —

L

68

tod AT

B, AAld 1 WA 259 @ §7) G &=

WO 2019/066282

v o <t Ve — [an] <t (] o~ N — wy

~ =~ o~ o~ ~ = o A V) N on ~

o [en] <o (] [l o o o (] () [an] ()

o <o () o o o () o o () o (e

o o [e) [an] o o [l o ] o o (e

\O \O© \O \O \O O \O O O O \O O

S 3|z |e|g|lels a9

en ~ < |~ | e | = o

< < <+ | | S| < N=

1w} 1w wiopowy | owl o w il

B B w5 | 5| B

I 4 Wl H 1A

2 2 ~ ~ < m O m

S S| & o | oo | oo all]

o | o | o | oo B | R | R w

|| w | BIES |

wmlwm e w HlHd|H E!
=T | T T

(] —i (a\] o — o on W \O

Qla sl M I — | =

g g g T T T T g g

X IxX | < | =< H | E ] E ERREE]

U e I T |T |7 T | '

o olo] mak AAe] 1 A 250) W 7] 2P xape] w3

AA

0]

7] wF 29 am

2=
T

I3

‘_O_HH

521 o)

.

OLED A5 =ZA 9

o)
e

o ge 459 AN

-

0

Lo)
o

BK

=

X

Ho

K
of-

O

-~
o
ol
gl
oy
=
nr

FEEA, o

L
| .

7] EF LAt

74

=
L

=

=

12 Fo) M9, JYue, FAs4Ae) Nl
CH

T

H7] A-AY &

[

24

“olo] wra) Hlme] 1 WX 69l w

o

=

T3



WO 2019/066282 69 PCT/KR2018/010304

S

[t
(22

)
olN
fo
fol

),

m
Kt
X
>
oo
e
)
El
2
9
g
i
Jo
N
122
o
B

Aol 75 A 2

¥
ol
Jim
oX
o
H
X
W
flo
ps)
fllo
Jo
r'O
ot
¥
x2
ul

f7] &3 2xe AF
AAd 26 WA 529 vl 7 YA 10

. BFT T2EZA X 49 VA" Al T2EY A2 ZAEE AEF

0
tjo

s
AS)stn AAld 13 SAF WO §7] BF A4 ARSHAT ol
EHEA TAEA2 TAEE 1045459 F3u) 2 FF 39
B7}d 11
AAof 26 WA 51 © ¥ad] 7 W] 100 ©WE 7] @3 Ao 7E dY,
10 &, 3x 2 9% AF Ad¢A(Kethley SMU 236)91 4 A LL FF3td, 3= A

PR650 Spectroscan Source Measurement Unit.(PhotoResearchA} A %)& ©] -85}

H7tel Ao
O ARE E 49 #oh
[Z 4]
T 5 Tos
=
A A] o] ANZAE | ARZAE| EHE | AY | &8 T
(cd/m?)
(V) | (cd/A) (hr)
26 I3IE 3 E-31 =HE] 4.0 50 6000 | 87
27 3}3E 34 E-31 THE] 43 47 6000 89
28 35HE 51 E-31 THE] 4.0 49 6000 87
29 3E 57 E-31 THE] 42 48 6000 84
30 33HE 105 E-31 TEHE] 42 48 6000 85
31 3}3E 145 E-31 EHE] 42 47 6000 85
32 s}gtE 155 E-31 EHE] 4.0 49 6000 87
33 3E 249 E-31 THE] 4.0 48 6000 83




WO 2019/066282 70 PCT/KR2018/010304
4 gshE 297 E-31 THE] | 39 49 6000 84
35 313t E 347 E-31 THE] | 41 49 6000 82
36 §4E 3 E99 | =®WE1 | 40 | 50 | 6000 | 86
37 345 34 E-99 THE] | 42 48 6000 88
38 slghE 51 E-99 THE] | 39 50 6000 88
39 st 57 E-99 THE] | 41 48 6000 86
40 slgtE 155 E-99 THE] | 39 50 6000 88
41 33 347 E-99 EHE] | 3.9 49 6000 84
42 sH3tE 3 F-43 THE] | 37 ' 49 6000 87
43 3}3HE 34 F-43 THEL | 40 48 6000 87
44 & 155 F-43 THEL | 39 49 6000 87
45 3}5HE 347 F-43 THE] | 38 49 6000 85
46 3}3HE 3 F-99 THE] | 38 51 6000 90
47 st 34 F-99 THE] | 39 49 6000 88
48 3}3HE 155 F-99 THEL | 38 50 6000 91
49 sl3HE 347 F-99 THEL | 37 49 6000 87
50 3}gHE 3 F-73 THE] | 42 49 6000 84
51 3I3HE 155 F-73 ZHE] | 42 48 6000 84

Hlulef] 7 | H RS §{E C E-31 THE] | 43 44 6000 61

Hlalef 8 | vl g gtE D E-31 THE] | 42 43 6000 49

Hlud 9 | HuEEE C E-99 THE] | 42 45 6000 57

H) 2l o
0 v a3 gHE D E-99 THE] | 41 44 6000 47

=3

42 RE, AAd 26 WA 519] WE {7

a7} W mste] 5 B ATF




10

15

20

25

WO 2019/066282 71 PCT/KR2018/010304

458 3573

o
AN
o

re

14 Ea=ly =
fr7] 43F A9 AR
A4 52

d

T 9 A B FFE 1S TAEE AL, (pighlr(acac EHE 2)
ERERZ ARt §7] 2FAAE ARG

UYZOZE ITOZ 100049 FAR ARG T, SF02E 42U HFADS

tlo

1000A 9] FAZ ALL3AT FAHCR, F7)1LFARY AZuHS A9 ed
AFL 150/cm?e AAYZE 714 ITO €8 7]FL 50mm x 50mm x 0.7mm9)
A7I2 A ol EH olAZ2HLFLT £

B &olA 715 B 5% 289
ARG T 308 5 UV 9& AAdI ALgEAT

Ay

A7) 1% AR AFE 650 x 107Pa, TFEE 0.1 WA 0.3 nm/s<)
Z2102 NANA-T(FZ L A-1-¢)-N4N4 -0 5 D ] 7 D -4,4°-T] O} T (N4, N4~

di(naphthalene-l-y1)-N4,N4’-diphenylbiphenyl-4,4’-diamine:NPB) (80nm)E F 23t 800

o
1o

2
o}
&
oy
of\
o
o

Attt olojA], Edg AT ZHZANA FAd 9 oA

A7) BFS AR LS AF FFHZAE o] &3t vl 22-vE-s-
Fesgsd ol E)4-(F Aol BE)dF1]F (bis(2-methyl-8-quinolinolate)-4-

(phenylphenolato)aluminium: BAIQ)E 523t & 77 50A 9] HAFAAZTE

47) $7) FAA 229 FTZE ITO/NPB (80 nm) EML (&2 11 (975 %%)

+ (p1q)21r(acac) 3 75‘3"%) 30nm)/ Balq (5nm)/ A1q3 (20nm)/ LiF (1nm) / A1 (100nm) &



WO 2019/066282 72

PCT/KR2018/010304
TE2 Ao

AAld 53 YA AA)d 57
| 32EZA 33E 11 A g3
AAld 528 =

247t AHg S
AA G 529 5L WHoZ F7] 2F 25 AZsgd
10 74 11
AN 52 WA 573 ¥lwd] 11,1200 W& §o1dFate 2B E g o
THEARS Frlstdt
THAAEY SHAYHLS sl 23, 1 A= & 59 2o
(1) dguige] g didze W 54
15

AZz" F7dFaA e e, AgS ov

A A (Keithley 2400y o] &3}

o
of Gflixld 2=
AFe

EEREEE
wWHo® Yol ARE AT

() AWzt e FHEwst

Azd F71FLaA e dall, dge ov F

=
=
<
N
XN
ox
ol

T2 SAHH A27E 4y
) 2Fas =4

=

%) % 7| (Minolta Cs-1000A) S ©] &3}0] =1 wje] 3

k)

A7) 2 @2RE 249 Hzo

AFLE10mA/m2)9] AF E8&(cdA) & 7



10

WO 2019/066282 ‘ _73 PCT/KR2018/010304

@ T8 54

3 X (cd/m2)S 5000 cd/m2 £ AT AF T&(cd/A)0] 90%E ZAsE
Ne EAS A%HE AT |

(5) Roll-off

A7) 39 EREA F Max FA ~5000cd/m* @M ] FX| /Max FH)Z

Axstel B89 HAES %z ALSIH

[¥% 5]
T& Ll
Roll-off | % T90
Al TAE 2 9t as .
(%) (h)
(V) (cd/A) :

AR 52 33E 11 437 15.4 14.0 140
A Ao 53 33E 16 430 15.6 13.8 143
A Ao 54 35HE 45 4.29 15.8 14.1 140
A A4 55 33HE 110 4.41 14.8 14.9 136
A Ao 56 3}3HE 204 4.45 15.0 14.4 132
A Ao 57 33tE 304 438 16.0 14.6 135
Hlad 11 | BNRSFE G | 571 124 12.0 73
Hlnla] 12 vl 3} C 4.61 13.9 10.5 110

X 58 FustH, AAd 52 WA 570 ©E F7|eEFA A= vl 11, 129

WE §712gaAG vmele] §5 E= ATE A, BE EE 158 2



WO 2019/066282 74 PCT/KR2018/010304

24 2 53 P59 2L 459 MY L OLED AR2AY $Ho] FrjgEe
<& % gk

7] &34 229 AF v
AAle 58 WA 733} vl 13 WA 16

5 wgzol FAEZA ¥ 79 Z|AE Al BAES A2 TAEE AL A

o

A E L AA Y 529 UG B oR G W ARE A DT o] ),

EHEA S2E A2 TAEE 34854859 THHE FFEE}

B}d 1v
Ao 58 WA 72 R Bl 13 WA 160 W2 {7 BF A2 T
10 A, 28, IE 2 FHS AF AUA(Kethley SMU 236)1 A AAL &F3to,
3} = A PR650 Spectroscan Source Measurement Unit. (PhotoResearch/\} A =D)L o] &35t
s
I A= E 63z
[E 6]
TE5 | TF T TET9
v A2z~ Roll-off
Al Z2E At | AE 0
E (%)
(V) | (cd/A) Gy
A 58 g¢E 11 E-31 426 | 17.8 10.4 166
AA 4 59 F3HE 11 E-99 423 | 182 10.2 162
A Al 60 HE 11 F-104 | 395 | 193 10.0 185
A A ¢ 61 E 11 F-106 | 3.89 | 195 10.1 187
A 62 I3FE 11 F-107 3.99 | 189 10.0 179
AAle 63 ﬁ}?&% 11 F-110 403 | 187 10.2 175
AA ¢ 64 313HE 16 F-104 393 | 196 103 189
A A e 65 g3E 45 F-104 3.85 | 19.8 10.1 190




WO 2019/066282 75 PCT/KR2018/010304
AAld 66 3= 110 F-104 397 | 189 10.2 182
AAld 67 S3HE 204 F-104 3.99 18.8 10.0 180
A A 68 33HE 304 F-104 385 | 195 10.4 180
A Ao 69 33E 16 F-106 391 | 197 10.0 191
AAE 70 3= 45 F-106 3.84 19.8 10.0 194
AAld 71 S3HE 110 F-106 3.94 19.2 9.9 186
AN 72 | BE 204 | F106 | 396 | 191 | 10.1 185
AAld 73 sl3HE 304 F-106 3.83 19.7 10.6 183
w13 | WEEHEER G| F104 | 451 | 167 | 120 | 105
e 14 | RFHE C | F-104 | 421 | 176 | 105 139
Hlo 15 | ¥|2edE G| F-106 4.46 17.2 11.2 120
Hlnd 16 | HREFE C| F-106 | 416 | 178 102 145
E 602 5E, AAld 58 WA 730 W& F7] &F A= vl 13 WA
16o] @2 7] &g L2} Hludt FF B ATE MAS, 5 EE1E5ES
ZHARA Fre 7HES A 5 U

ol Aol Al B g o] utgEA G Ao Eol| Uit AEA AR T &
2ol AYWYE oo dAHE AL ofpx thdo] AT WA HJsn
Qe B Ao 2 Ade o] &3 FUAY o W 2 A P £ 2
gl A &5l Aol




WO 2019/066282 76 ' PCT/KR2018/010304

[379 ®9]
[%+3 1]

471 8eha] 1004,

X' 0 EE S0l

Art 2 APE ZHZ EYA o X3 ke v X3E C1 UR ‘czo &7, X3
TE Hlilﬁ&% C6 WA €30 o}B7], X Ee HXTH £y & ol
Z3ol L,

L' 2 1= 27 29 o® g A% X8 rE vA8d c1 WA C20

A7), A% e BXEE c6 WA C30 otEHY] EE olE

Lo

Z3rola,

P’= X8 = ux)dy c1 WA 20 ¢2AY), Mg w£= v X3 c6

2 FA, FFA A8 == 8 X3E C1 WA €20
&7, A& v v c6 WX €30 o}F 7], A& & ¥ X&H 3 HA C30
e Zel7], Aloter] BE o]EY XFoli,
CBZ= A% T+ v X34 7MEd7|(d, 7huEE 7|2 X34
FHtE 7= A9 gthola,
nZ 0 WA 39 HFola, @ nol 04 w Ar' 2 AP T HO® e XF
TE 8 3E JtutEE o) ol

(373 2]



WO 2019/066282 77 PCT/KR2018/010304

A 13kol| A,

37] et 2 B 30 FAHE 7] SFE:

[sheh2 2] [3het4] 3]
Ra
|
4
Ar3 5 1 Ar? R\g 5
L R Ny 2 Rt ~. N
‘_,M T t /s [
= = =N A L3 % R
N A A XK NIV )
X R T oxt gz RS
Ll L RS n
! /
Arl Arl

37] ek 2 B
X'Z 0 EE so|a

Ar' D APE 747 EYA- o R X3 EE Hx3E c1 WX c20 ¢47], XF

(o3
°
g
=)
N
N
ok
ko
fr
i)
ot
)
(@)
N
£
N
@)
(%]
<o
[e3
°
i
=
N
g
:
o
i
o
Y
)
o
I

A2 EE X EE C1 WA 20 ¢ZA), A% e
A c6 WA €30 obBAY], 27k A i wIAFE €2 YA €30
ez e (2, AEdAsE Aedth EE 0|59 zFtolx,

C RIUA R B RE 47 SYH0E F4, 54, A& T vX3E Cl
WA €20 €727), & == v A3E c6 WA €30 okBY], X# = v A3E 3
WA €30 A2 (e, FHEE7)E AT, Aoter] EE o] z¥oli,

ne 0 WA 39 AFolx, & nol 02 o A 2 AP F HoE Fb= X
EE w88 uEasleln. |

(7% 3]



WO 2019/066282 ' 78 PCT/KR2018/010304

A28}l A,
A7) g8 22 HdE e 77 §EEL §7] 3e 2a WA 2d F o=

stz REE= A7) e

Cl WA c20 &77), 3%

AuEdr) wE o5

L' 2 e 247 53802 dd 2%, AP Tt w2

rﬂ

g C1 WA C20
dAdA7), X3 E= v XEE c6 WA €30 oFBAY] EE o]E9 XFola,
U’ A8 =& 9238 1 WA 20 €27, g == 85X C6
WA €30 oAV e o]FY 2F ol
R' WA R*& 77} %%’Z—ﬁ_i T, T4, AT T X C1 WX

C20 A7), N3 w= v HeE c6 WA C30 obP7), (& wE v &P 3 WA



WO 2019/066282 79 PCT/KR2018/010304

C30 sE|Z g 7|(d, 7HutE 7= A9 g, Alolr] e o]E9 2 o],
ne 0 WA 39 AFola, @ nol 0¥ W Ar' 2 AP F FHoE e XF

T v X3 stutEg o))

=

A7) g3t 302 FRHE #7] SFES 57] 384 3a WA 3d F o=

[8}3H4] 3a] [8te+2] 3b)
RB
'4
R® 3 L
R
| S
‘ . 4 VN
A2 RO Ar2 LR
? Rl N NE: gt L
y=N A i ) R® y=N = R4
v LS N R "
7/ Xl Rz 84 == xl RZ
Ll RS n Ll
A’:fl A/l
r
[8}e4] 3c] [3}3t4] 3d]
RB
I
R L*
|
X TN e
RS)"

37) et 3a WA 3dell A,
X'& 0 EE so]a,
AR APE A7 SS90z A8 B aARE ¢ WA c0 227, A2

- -

e HAEE Co A C30 o}F7], ¥ k= v XgE JEET] EE o] £

Z3toln

2




WO 2019/066282 80 PCT/KR2018/010304

L' 9 = 47 59408 99 29, A8 £ 9489 1 WA 20
FAA7], A E= WATH 6 WA C30 obFA] EE ol 2ol

3o ﬁlﬁi T X" 1 R 20 €27, X3 == v XEd C6

= 9 AE c1 WA 20 A7), X3 E=

o,
b

MABE 6 WA 30 kB, 27ke) AP EE MABD 2 WA C30
Aelznesl(e, el Aoa) £x ose zaoln
R' WA R® 2 R 42 SPA 0 4, T54, N TE HX8F Cl
WA C20 €Z27], X% T+ BXZE 6 WA C30 ofd 7], A% =+ BXEH C3
WA 30 A2 TR, AEL7)= AT, Alohey] Ex olze] zolx,
n 0 WA 39 F4olm, © no] 09 © Al 2 A2 F HolE s A8

e w2 8E SuEg sl

)

[ 53 5]

AT WA A4 F o= g oA,

O:

87] Ar' R AT A7 5L

rﬁ
ta
dls
g
o
47,
0,
(m
i)
X
e
N
A
;

s

1% Te uAsE AdEdds), 23
m= EARE EgHgadsloln, o AV AolE shte Fa7t F44,CL

WA €20 €27],C6 WA Cl12 o}H7] EE Alotw7|Z2 X&H A /7

ot
E?‘J

[37% 6]
A8 WA A4d F o= g oA,
R' W] R® & R*= 247 SYHo2 4, F54, A8 T v|XFH

Hg7), X3 £= vx 3P vho] 2

HA3kE UEey), N8 £E 90 x3%E FEFALY], JF == wAEE

HGEHL], A3 e HATE TF o], & EE HX3E ETEA),

)

A e B xEd Uz AdY), AF = WA HilzFaddr) Ee



WO 2019/066282 81

o] 2% 7] HFHE.
[+ 7]
A1l A,
7] 2% 19 YEE stgEelA

(1% 1]‘

2
7N
= " -
wAm ﬁ\/ “\ P
YL N Nl om
N s 7 NN
i QW"J
S J S
5 6

g u\;} 10
@ a7
Q LN \ // <:/ Q U Qk \‘—>-€?\—>_N>i
n g N g K/"
g
13 . 14

21 22

deE sl

19

PCT/KR2018/010304

12

i

K. .~ g/

l\

99 -

20

O -0
|“\‘—[\;H/ M
B by 1\3/5’/

)



WO 2019/066282 82 PCT/KR2018/010304

53
S » |
Ke s S
as O
7 8 )



PCT/KR2018/010304

83

WO 2019/066282

68

67

66

72

<
~



PCT/KR2018/010304

84

WO 2019/066282

97

101

08

1

107

106

105

110

109



WO 2019/066282 - 85 PCT/KR2018/010304

120

124

133 134 135 136



PCT/KR2018/010304

86

WO 2019/066282

138

137

()
()

144

143

142

161

150

158




WO 2019/066282 87 PCT/KR2018/010304

177 W 178 ' O 179 180

N

N N,
ga s s NI/\S )
O 181 O 182 O 183 184



WO 2019/066282 88 : | PCT/KR2018/010304

193 194 195 196

o
. et WSy e Te
ey Sy Rer=tas SR o
o O < O ) o O 9
197 198 199 O 200
)
i% OO @ Q/
& s % & ©
O
201 202 203 204
@ C%~ A OOQ @
O 0 O
| » e
205 206 ‘ 207 208

209 210 211 212



WO 2019/066282

Q\JN/ OO )
5 Yo
213
SR g
ke
o

217

SWWeSeogs
L

221

225

Sy

° @
O N
O

214

L0
OO @

218

89 PCT/KR2018/010304

T - S Pl
0 Movoo

O Q O
g g

Q k: “‘”
O

240



PCT/KR2018/010304

90

WO 2019/066282

246

245

260

259

258

263

262

261

268

[T
[Te]
N

270

269



PCT/KR2018/010304

91

WO 2019/066282

288

287

286

- 285

- 290

289

«©
N
N



WO 2019/066282 - : 92 PCT/KR2018/010304

297

301 302 303 _ 304

317

319



PCT/KR2018/010304

93

WO 2019/066282

329

336

| =
335

334

343

342



PCT/KR2018/010304

94

WO 2019/066282




WO 2019/066282 95 PCT/KR2018/010304

382 383



WO 2019/066282 96 PCT/KR2018/010304

[3Fsh4] 4]

R14 ]

T 8" c6 WA €30 o} T 270 A%

sE 2 12] 7)ol 1

b

Ale A8 wm= nAe" c6 WA €30 o}y EE HF E= uxEH 2

righ

WA c30 3 Eﬂija 7)o] a1,

~,
=
N
~
rr
N
N
Biiy
e
2L
|o
o
-
P
olX
s
P
ﬁb
rigt
32

T Hx &2 c1 WA
C20 &47], A& T 4| ‘lé% C6 Ulx] €30 o}H7] EE A& EE HXFH C2
WA C30 FEHZ 28] 7]0],

R'" Wz R*e 77 5850z 43544 R WX R F AT 71718
Agso nelg wyas
(7% 9]

A 7ol A,

371 A2 77 FFEL d7] Fsta] AR RHHAY 3] ey 4B-13

5]

4B-294 Zgto g FHAHE RAE

[8}3H2] 4A] [3}3h2] 4B-1] [k 4B-2]
A2
Y'z .
R15 'lq R16 R\ *\* R19
;3 4@@@ PDath ("
NS ST N % X @
A m RY 10 * 3 14 * I\
R1é/: [\ ’\ﬁn R N R \N R
N , ,
| Y Y3
A A A3 |

A7) 8haal 4A, 384 4B-1 = 384 4B-20) A,

rlo
N
N,
N
N

Y UA Yie zZtzt =9y oz 9y ZAd X8 e vX3"E c6 WA C30



WO 2019/066282 97 PCT/KR2018/010304

ofd 7|, 27} A& T wAgHE 2 WA C30 FHERY7] EE o]E9

AL 77t 59402 Ag £E HX3E c6 WA €30 o},
g Ex vxd 2 WA C30 z‘sﬂﬂliﬂam EE olg9 3ol
1A% % A +: B4 4B29] T o) *9 A,
SEr4) 4B-19] U] F Ofe) 2 A4 SYMoR

MNE gAY a3

CR"0]31, o}7]4 RIl&

R’ WA R &2 R 2] RPS ZAZt EPxoz 4
BAZE C1 WA c20 €27], A& EE HXEH 6 WA €30 o}FY), AF T
v X gE 2 WA €30 R er] e o]59 x|

m< 0 WA 29 Aol
[78+3 10]

A9F el A,

47] S84 44, 334 481 D 3484 4B29) Al YA A'E A7
SHHoR XY e vAEE HdY], AE £ v X vlo]Hd], (¥ e
] X gkl Eiﬁﬂéﬂ, A% e v xgd YZEr), A3 £ 8 xgdd

gtEF YY), AP Ex vABY AUEGY), AP T= wPy =

Au)
&,
e
=
il

A 9gol| A,



WO 2019/066282 98 PCT/KR2018/010304

[3}3H4] 4A-1] [8}84] 4B-c]

A7) 884 4A-1 B 38 4B-coll A,
Y WA Yie 7z Eydor dd A, g £ HXgH ce WA €30

o}gh 7|, 27+¢] X3 H e A X Z8dE 2 WA C30 FEHZE7] TE= o]59

o

z3tola
Al YA A2 2t EYFes @ £ v Xdd Adr), AP we

1

RlAgE wlol#dy], A% EE HXEE HIldY], A" T HAgd Y4z,
x| 3}

>
N
Jo
N
ol
rlo
2
o9
2
=)
il
Jo
N
fo
t
il
ke
rr
2
oo
=2
<)
it
BN
oX
ot
o



PCT/KR2018/010304

99

WO 2019/066282

7] FAR A}

ol A,

} 14]
}

[e]

T

?.

J

2

[5

= Adnz

AEERCEE!

o

=

7] MEEQ} A7) S

e 671 FAA 24

)

of e §7] FA

} 15]

[e]

0,

:?_

J

8

[

2

125



WO 2019/066282 /1 ‘ PCT/KR2018/010304

105 —

130
s

200

// // 110

105\-/b\ 5 OO \\\ < NN ~
\\\ \\ »\ \\ \\\\f\ \\Xv230

\\\‘

////// / ///////\,140

" \\ ._-{\\qzo




INTERNATIONAL SEARCH REPORT

International application No.

PCT/KR2Z018/010304

A.  CLASSIFICATION OF SUBJECT MATTER
CG7D 495/842006.011, CO7D 491/048(2006.01 ), HOIL 31/06(2006.01)i, HOIL 51/50{2006.01), HOIL 27/322006.01)

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
CO7D 495/04; COTD 209/82; COTD 403/04, COTD 403/16: COTD 403/14; COTD 405/14; COTD 491/04; HOIL 27/32; HO1L 51/50;
CO7D 491/048; HOIL S51/00

Documentation searched other than minimum documentation to the extent that such documents are included in the fields 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), STN (Registry, CAplns) & Keywords: carbazole, organic compound, host, luminous layer, electronic
auxiliary layer, organic optoclectronic element, display device

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™® Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X KR 10-2015-0134248 A (SAMSUNG ELECTRONICS CO., LTD. et al) 1-15

01 December 2015
See claims 1, 11, 13, 14, 17; paragraphs {0286]-{0288].

X US 2017-0271610 Al (SEMICONDUCTOR ENERGY LABORATORY CO., LTD) 1-13
21 September 2017
See claims 1, 8; page 69 (2Ph-4mCzBPBpm), 76 (PCCP); table 5.

X KR 10-2013-0136942 A (DUK SAN NEOLLUX CO,, LTD.) (8 December 2015 1-7,12-15
See claims 1, 4{compounds 2-26}, 5, 6, 8.

X KR 106-2015-0100555 A (UNIVERSAL DISPLAY CORPORATION) 02 September 2615 1-7,12-15
See abstract; claims 1, 13{compound 3484, 14,

X KR 10-2016-0026661 A (SFC CO., LTD.) 09 March 2016 }-7,12-15
See claims 1, 10(chemical formula 1), 11, 13, 16,

PX W 2018-060307 AT (MERCK PATENT GMBH.) 05 April 2018 £-7,
See claims 1, 16, 19, 20; pages 53-36.

~3
—
2
3
ot
h

D Further documents are listed in the continuation of Box C. E See patent family annex.

* ial o aa of o TG i . N ) . . ..
Special categories of cited documents: “T” later document published after the international filing date or priority

“A”  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention

“B” earlier application or patent but published on or after the international  «y»

filine d document of particular relevance; the claimed invention cannot be
1hng date

considered novel or cannot be considered to involve an mventive

“L”  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other .« : . . : :
: : Y” document of particular relevance; the claimed invention cannot be
special reason {as specified) - : : . :
’ ) o considered to involve an inventive step when the document is
“0”  document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

“P”  document published prior to the international filing date but later than <« g

el . document member of the same patent famil
the priority date claimed P Y

Date of the actual completion of the international search Date of mailing of the international search report
14 DECEMBER 2018 (14.12.2018) 14 DECEMBER 2018 (14.12.2018)
Name and mailing address of the ISA/KR Authorized officer

Korean Intellectual Propesty Office
Government Complex Dacieon Building 4, 189, Cheongsa-to, Seo-gu,
Dagieon, 35208, Republic of Korea
Facsimile No. +82-42-481-8578 Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT

) S International application No.
Information on patent family members

PCT/KR2018/010364
Patent document Publication Patent family Publication
cited in search report date member date
KR 10-2015-0134248 A 01/12/2015 US €015-0336037 A1 26/11/2015
US 9732069 B2 15/08/2017
US 2017-0271610 At 21/08/20617 JP 2017175128 A 28/09/2017
W 201735302 A O‘/"i() 2017
WO 2017-158475 A1 21/09/2017
KR 10-2015-0136942 A 08/12/2015 CN 106573938 £ 18/04/2017
ys 2017-02 CC@O AT 13/07/2017
WO 2015-182872 A1 03/1272015
KR 10-2015-0100555 A 02/08/2015 £P 29105585 A1 26/08/2015
JP 2015157808 A (3/09/2015
S 20150243893 Al 27/08 ’?016
US 9502656 B2 22/11/2016
KR 10-2016-0026661 A 08/03/2016 NONE
WO 2018-060307 Al 05/04/2018 TW 201822414 A 16/08/2018

Form PCT/ISA/210 (patent family annex) (January 2015)



FAZLANL
S A AR A PCT/KR2018/010304

A, B0l £ 7EEFGESASIEFAPC)
CO07D 495/04(2006.01)i, CO7D 491/048(2006.01)i, HO1L 51/00(2006.01)i, HO1L 51/50(2006.01)i, HO1L 27/32(2006.01)i

T

b 2 2 A A S RS /1A
CO7D 495/04; CO7D 209/82; CO7D 403/04; CO7D 403/10; CO7D 403/14; CO7D 405/14; CO7D 491/04; HO1L 27/32; HOIL

51/50; CO7D 491/048; HO1L 51/00
AT 7)ol ot A 2wl 0|99 ¥

il
ST HEEAULTR R G NL UL TR AR H el 1A= IPC
dETFAEUMTR ‘%—2 GEFMLGAMTR A Hag el 71Ald IPC

S A 24 o] §8 A2 d o] el o] (el o el o] 9] B W 4 slol FF ek %9

il

eKOMPASS(E5-31 7 - A A]2=¥) SIN(Registry, CAplus) & 719 = 71}, (7] e, 32 @3z dxuzs
, 71 BAA 22, ®A] AA
c. FEEH
7hellane]* A&y L A FHEID s Ao 71A e A7y
X KR 10-2015-0134248 A (A4 AAFT=2EAF 5) 2015.12.01 1-15
A7E 1, 11, 13, 14, 17; 9= [0286]-[0288] =,
X US 2017-0271610 A1 (SEMICONDUCTOR ENERGY LABORATORY CO., LTD.) 2017.09.21 1-15
A3 1, 8 Ho)A] 69 (2Ph-4mCzBPBfpm), 76 (PCCP); ¥ 5 Z=.
X KR 10-2015-0136942 A (Gah] @ Z2 23] A}) 2015.12.08 1-7,12-15
A8 1, 48gE 2-26), 5, 6, 8 F=E.
X KR 10-2015-0100555 A (w%*ﬂ*é g ee] Zxdols) 2015.09.02 1-7,12-15
aok AT 1, 13(3F5E 3484), 14 A=,
X KR 10-2016-0026661 A (OﬂioﬂEM] ZF 213 A}) 2016.03.09 1-7,12-15
Ae 1, 100884 1), 11, 13, 16 &=
PX WO 2018-060307 A1l (MERCK PATENT GMBH) 2018.04.05 1-7,12-15
A3 1, 16, 19, 20; Ho]x] 53-56 FH=

. _ 7 ol T3 .
F7F T ol c(AE)l Z1AIE o] A DX d-S5310 B 8 S Bzl L.
* 984 £y 52 7 e . ,
Rt M T EAFUY EE 0 5o BE BEOR U FEAN
‘A7 5@a el gl A0 wol dWMA ErEe g g FoS IR VIR A% dei 128 csE] A g4
k!
B FAE AT e $U9 e S LS b FAEA o] F
AT AR TSI EAREY T e cma wae) 9 2ol a9 B0 smor 378 we 4
comEEE e E T EE ARl g dlew 2
‘L 87 Fel o) 88 Av)eke 9 EE O Q850 B _ _
L e e e s g e Y SR AL S 2 AT 2 s o)) e s 2
) etapel A A a5 A7

SAZA o) A Gl FAEA N A B
2018 129 149 (14.12.2018) 2018Y1 12¢ 14%¥ (14.12.2018)
% T '-

A AT AR 1, QERY

SERERY

Ae NS +82-42-481-3516

A~ G +82-42-481-8578
A2 PCT/ISA210 (7 A 8-32]) (2015 1€




i— Z‘“ }_}\]_ B —T’—}‘1 %Zﬂ%%]ﬂi
-5 53] Ak AR PCT/KR2018/010304

A 2 1 A o A

el FAL o158 5F FAL
KR 10-2015-0134248 A 2015/12/01 US 2015-0336937 Al 2015/11/26
US 9732069 B2 2017/08/15
US 2017-0271610 Al 2017/09/21 JP 2017-175128 A 2017/09/28
TW 201735392 A 2017/10/01
WO 2017-158475 Al 2017/09/21
KR 10-2015-0136942 A 2015/12/08 CN 106573938 A 2017/04/19
US 2017-0200903 Al 2017/07/13
WO 2015-182872 Al 2015/12/03
KR 10-2015-0100555 A 2015/09/02 EP 2910555 Al 2015/08/26
JP 2015-157808 A 2015/09/03
US 2015-0243893 Al 2015/08/27
US 9502656 B2 2016/11/22
KR 10-2016-0026661 A 2016/03/09 e
WO 2018-060307 Al 2018/04/05 TW 201829414 A 2018/08/16

X2 PCT/ISA/210 (T]-3- 53] F718-4]) (20154 1€




	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 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - description
	Page 39 - description
	Page 40 - description
	Page 41 - description
	Page 42 - description
	Page 43 - description
	Page 44 - description
	Page 45 - description
	Page 46 - description
	Page 47 - description
	Page 48 - description
	Page 49 - description
	Page 50 - description
	Page 51 - description
	Page 52 - description
	Page 53 - description
	Page 54 - description
	Page 55 - description
	Page 56 - description
	Page 57 - description
	Page 58 - description
	Page 59 - description
	Page 60 - description
	Page 61 - description
	Page 62 - description
	Page 63 - description
	Page 64 - description
	Page 65 - description
	Page 66 - description
	Page 67 - description
	Page 68 - description
	Page 69 - description
	Page 70 - description
	Page 71 - description
	Page 72 - description
	Page 73 - description
	Page 74 - description
	Page 75 - description
	Page 76 - description
	Page 77 - claims
	Page 78 - claims
	Page 79 - claims
	Page 80 - claims
	Page 81 - claims
	Page 82 - claims
	Page 83 - claims
	Page 84 - claims
	Page 85 - claims
	Page 86 - claims
	Page 87 - claims
	Page 88 - claims
	Page 89 - claims
	Page 90 - claims
	Page 91 - claims
	Page 92 - claims
	Page 93 - claims
	Page 94 - claims
	Page 95 - claims
	Page 96 - claims
	Page 97 - claims
	Page 98 - claims
	Page 99 - claims
	Page 100 - claims
	Page 101 - drawings
	Page 102 - wo-search-report
	Page 103 - wo-search-report
	Page 104 - wo-search-report
	Page 105 - wo-search-report

