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(57) Abstract: The present invention relates to a composition for an organic optoelectronic element, an organic optoelectronic element
employing the composition, and a display device, wherein the composition comprises: a first compound for an organic optoelectronic
element, represented by chemical formula 1; and a second compound for an organic optoelectronic element, comprising a combination
of a moiety represented by chemical formula 2 and a moiety represented by chemical formula 3. The details of chemical formulas 1
to 3 are as detined in the specification.
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\F
C
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HHEAS IFE 500 nlel ¥n FEIAILY. FU15S EYsn
drtavles Adgstn w59, 558 WE
Hetes AZ2As FHA A-1-18 17.2
b) FE A-19 A
500 mLe] 52 Hte Zeta3d] A A" F0A A-1-1 17.%
(56.9 mmol)S EIE#stol=2FIF 200 mL, =FF 100 mLB L3,
Chol Wl Z 3 &-3-H B4k (cas: 395087-89-5) 2 B, HIESN 2EgH T2

22E 0.03 9%, BALE 2 TRE ¥ A2 el 1Y BRUT.
18 Azt ¥ b3S YA, HEd BAE ofsta, & 500 mlE
At DA 2xZ2edd 500 e A2Rs] FEE A1 12.87 ¢

LC/MS calculated for: C39H23N302 Exact Mass: 565.1790 found for:
566.18 [M+H] J'

4ol 2: 2YE A2 I
(384 2]

O Cl\rN Cl q O
A Mol L CI\rN (-B(oH),

A21

a) S7HA A-2-19] A
Ak FHNA magnesmm(? 86 g, 323 mmol)™} iodine(1.64 g, 6.46

mmol)a tetrahydrofuran(THF) 0.1Lell ¥ 3083F wWAIZ F, o 7] THF
0.3 Lol =9}2)+= 3-bromo-tert-phenyl(100 g, 323 mmol)S 0 CollAl 3089

AA HAA3] Hrrsioh, olgA TEAA EFALS THF 0.5 Lo Folde=
Aot =EEZZaol=E 64.5 g (350 mmol) &AW 0 CTolA 308 Ax A3

A7ketc), Whe 95 T Hk2 oo g% 231 dichloromethane(DCM) 2
T NgS0,2 FEe AAF ¥, dHetn @ AU
A

o
o] FAFE  flash column chromatography® 32 A A 5t

o
ot
rot

)

ofy
e
2
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A-2-1(85.5 g, 70 %) LA},

b) SIStE A-29 A4

FTAA A-2-1e AREskel A7) gHAdd 19 (b 2 WRle=
SE A28 FAsIAY.

LC/MS calculated for: C45H27N302 Exact Mass: 641.2103 found for
642.21 [M+H]

Hg 3: S3E A-59 B4
[Whe-2 3]

CI?IN?JCI
Br 7

Mg, I, T CI\rN\

» cl AR

J

a)

2

Z744) A-5-19] &4

2 874 magnesium(7.86 g, 323 mmol)T} iodine(1.64 g, 6.46
mmolj% tetrahydrofuran(THF) 0.1 Lo 21 3087 A7) & o 7)o THF
0.3 Lol Ho}l+= 1-bromo-3,5-diphenylbenzene(100 g, 323 mmol)& 0 Toll A
30E ZAA HHs] Atk olFHA REEAZ TFAES THF 0.5 L
Fokgle AloprgE R0l E 64.5 g (350 mmol) <ol 0TeA 30 2A
A3 Argoh, Bbg ¢85 $ wk§SAe)] & Y31 dichloromethane(DCM) 2

o]Z2A dojA FAFE flash column chromatography® -v—E] 742%]5]—0:1 Zﬂ

A A-5-15 AMEsld A7) g 19 (b)) e WHog
S% 452 T,

LC/MS calculated for: C45H27N302 Exact Mass: 641.2103 found for
37
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642.21 [M+H]

§Add 4: I3FE A-159] A
[BFL Al 4]

. O 71

a) A A-15-19] A

500 mLo] $ wte Zelxado)] 2,4,6-EFE 229 nd 18.3g (100
mol)&  E|Estol=2FS 200 ul, ZFFE 100 aLE ¥
oMz HA-3-B 24 (Cas  No.:  395087-89-5) 1.9
HEZ7|2EgddExd ZetF 0.03 B, &2 F 2 938 Y 24
78t A 7HE SR 18 A1z F ukg e
oAl F 500 nLE AEY. IAHE &
FHA) A-15-1% 26.8 g(60% &) AU,

b) 3FE A-159 &4

F2HA A-15-13F 1.1 9o 3,5-TholHld AR EAS AR5l
71 A3 19 (b)ok 22 WHo = 4E A-158 FA A,

LC/MS calculated for: C46H28N202 Exact Mass: 640.2151 found for
641.21 [M+H]

gAdd 5: sHgtE A-219] §A

ey
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) ZHA

o
=

—21-19] A
Ab(cas: 395087-89-5) o)Al
tho] Ml 2 €] @ #-3-H 2AH(Cas No. 108847-24-1)% AF&3le] A7) &4 o) 39
2 F7HA) A-21-12 A AT
5 b) SIgE A-219 §A

THA A-21-13 1.1 BFY vloldd-3-HEANE AEste AT

FAd 19 (b 2 WP FFE A-21S AT,
LC/MS calculated for: C40H24N2S2 Exact Mass: 596.1381 found for
597.14 [M4H] |

10
A4 6: SFE B-19 ¥4
(-84 6)
| B(OH), w
e ‘)‘ )
N, CIB(OH) -
e T Creom 01y 9 o
” B-1-1 Q O‘ B-1
g
15 a) 74| B-1-12] &4

500 mLe] ST we Zg2F0) 24-1E22-6-FdEZ ol 22.6g
(100 mmol) & BlEsto|=2F} 100 oL, S 100 oL, 254 100 nLE
vy,  go]ilzFA-3-REA(CAS  No.:  395087-89-5) 0.9 FH,
HEZH72EgddEx s ZetF 0.03 3%, G2 E 2 93 vu 24

20 WrlEIA AHd BEDTH 6 A2

=, w5 s &4 . &
T, 2AE EF 200 L2 AZAS FHA B-1-1& 21.4 g(60% &)
AATE.
b) 3¢= B-19 FA
25 500 mLe T wiE ZepaId AL71 4" FA B-1-1 (56.9

39



WO 2018/021663 PCT/KR2017/004835

mmol)S  HEZsIo|l=2FF 200 mL, FFF 100 s
3,5-tholdl gl EAF (CAS  No.:  128388-54-5) 1.1
HEZD7|2Egddxay ZetF 0.03 3%, 84245 2 932 Y1 24
th7lstel A 71HE SFeh. 18 A 2 A

5 oI5, E 500 nLE A=, 1AE EE229A 500 nLE A2 A
9% B-12 ¥},

LC/MS calculated for: C39H25N30 Exact Mass: 555.1998 found for
556.21 [M+H]

10 HAdd 7: SE B-79 §A

(952 7]

(HO)zB | %;L w p )

o’ o’\‘ o’\‘ o 00
3
a) F7+3 B-7-19] A

-H2R-3-222-5-ddulds HEd-4-EEA 1.1 9EE
15 Abgstel 471 el 19 (b 2L WHoR FhA B7-1S FASAT
olmj A tiil @S o] &3 ZHAZAHE F3 BYEL FASIGT.

b) F7HA B-7-22] A |

500 nl B2 m Zapazo] A7) BB F0A B7-1 30 g (88.02
mmol)& DMF 250 mLol ¥, thelE22rlo|dd XAy s 24 ZehE 0.05
2 pzs

20 =¥, ¥2YuFEE HolRE 1.2 B¥, AZF

=2 =
th7)stell A 18 A7 B¢t 71E BFFAZ T, WSS WA 7|3, B 1 LY
A A ZAE et Aol nAE B FdA 59 EHELE
4 %)

Al & AN A F AL FFIY. v54 IAE &
i wt F, A4S o Hste] TLA B-7-2

o) SE B7o) ¥4

FAA B-7-29F FA B-1-12 A7 1.0 Y ARt A

40
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T 69 (b9 2L WHo=E 33E B-72 A .
LC/MS calculated for: C45H29N30 Exact Mass: 627.2311 found for
628.22 [M+H]

5 4l 8: 3eE B-0o] A
(952 8]

CI(HO)ZB :59 OQ
7] O O L l‘rj'L"k" Bt v
¥ — %0 70 = o
B-9-1 9% 8e2 .,
| _ g

a) S3+A B-9-19 A
-H2H-3'-Z22-1,1'-4|H9(CAS No.: 844856-42-4) 1 &3
10 HEd-4-BEA 1.1 BFE AFRste] A7) A4 69 (b9 28 WHoe=
TA B-9-12 At ol AZAA Al S o] & TYPHERS
54 44ES FAFAT. |
b) F7HA B-9-29] A
T B-9-18 AMg3to “71 Fd 79 (b T2 x7o=
15 wgS %1163-8}04 %—ﬂxﬂ B-9-2& @A skgith.

F7HA B-9-2¢ %ZM] B-1-1& 27} 1.0 334 Algsto 447
Fdd 69 (b)ok 22 WHe= ks B-9= A&
LC/MS calculated for: C45H29N30 Exact Mass: 627.2311 found for
20 628.22 [M+H]

FAd 9: 3FE B-119 FA
[9F-5-2] 9]

41
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(HOLB. ~ 0 é;(l; ",59 ¥
5 Da_sn® i OO
HETI.lB’ 0 ‘D‘%D — 70 ry ——— <:** N
B1141 B-11-2 o g
O

a) =7H4] B-11-19 A
1-EER-3-Z222-5-mdlAdl 1 923 oilzFI-3-224 1.1
5 BEE AMEEle A A d 49 (b)) e W oz F7H4 B-11-1%
_]

G shlch
5

T2 B-11-29] §4
B-11-12 Abgsted 471 GAel 69 (st e zAo=
'm%%aya@ Z20A B-11-22 FAIEHSTH
10 c) SIE B-119 ¢A
F7hA B-11-29F FHA B-1-1& 747 1.0 934 ARgste] 47
el 62 (h)o} 2 WhEoe® & B-112 #A4sNH.
LC/MS calculated for: C45H27N302 Exact Mass: 641.2103 found for
642.22 [M+H] .

15
FAd 10: 3F{E B-139 A
[EF-&-21 10]

CI(HO)ZBO
5 0 o,
Br

Cl

2) F7hA] B-13-19] 34
20 -BERE-3'-F22-1,1'-0]H9(CAS No.: 844856-42-4) 1 I3
AEFH-3-B22 1.1 FFE AHEstd A7l F4d 69 (b 722
o7 Z7+A| B-13-12 #AS Y.

42
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b) F3IHA B-13-2¢9 A
FA B-13-1& AMgste] A7l @A 79 (b)Y 2L 27e=E
938 Aystd FHA B-13-28 Ao}
o) B%E B139) FA
5 TA B-13-29t THAl B-1-12 247 1.0 B34 ALgste A7)
T 69 (D)o 22 HPo= F3E B-135 skt
LC/MS calculated for: C45H27N302 Exact Mass: 641.2103 found for
642.22 [MtH]

10 T 11: SFE B-149 T4
(984 11)

B(on)2 W,
CI\rN CI O c PL ‘;‘B(OH) "\-ﬂ(" O w}‘

o
B141 B‘“

B-14 O

a) F7H4 B-14-12] A
500 mL S IulgZetaFel AloprEER2eo]= 15 g(81.34 mmol) &
15 B2 gE}olszES 200 mlol Holm, DAurelA 4-upolsd
vladlgRaeto]l= g (0.5M HEZSoZ2ZHFAE) 1 FHS 0TA
A7bsta AAsl A2oR AT ARCdA 1 AIZF 9t mutgd F

LIS

20

FA B-14-18 AREste A7) A 69 (a)9 e WHE

o F7HA B-14-2& A3

c) 3&E B-149 A

25 FHA B-14-2¢F 1.1 29 3,5-tholddHA R ES ALE5Y
47 @Al 69 (h)e} 2L oz 33hE B-14e FASIH.

43
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LC/MS calculated for: C45H29N30 Exact Mass: 627.2311 found for
628.24 [M+H]

A4 12: 33FE B-169] A

5 [9F5-2] 12]
B(OH)z
‘Lb&
o
BAG2 )

B-16
Z7HA] B-14-2¢F 1.1 99 B-[1,1':4',1''-Terphenyl ]-3-ylboronic
acids AM&ste 47 44 69 (Y Z2 WHeE FY¥E B-16%
g, |
10 LC/MS calculated for: C45H29N30 Exact Mass: 627.2311 found for
628.24 [M+H]

Aol 13: 332 B-539 €A

[9-3-4] 13]
B(OH), O
;1 <&
(>
w p ‘:\‘ @STN
15 | D

Z72v4) B-1-19F 1.1 339 (5'-phenyl[1,1':3"',1' '~terphenyl]-4-
v1)-boronic acid(CAS No.: 491612-72-7)& AF&3le] 47 dA o 69 (b)9}
22 o= ghetE B-538 @A sl

LC/MS calculated for: C45H29N30 Exact Mass: 627.2311 found for

20  628.24 [M+H]
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Aol 14: SFE B-709) ¥4

(54 14]

a) F34 B-70-19] B4
5 500mLe] 52 wiek Zatazo) 2.4,6-EEFE 23R d 18.3g (100
mmol) S E|EZ3lo]=2F & 100 mL, EF < 100nL, %%fr 100 nLE ¥,
HolHd-4-HEA 0.9 B%, HEHVAEAIEAA ZHF 0.
S E 2 9%e ¥ A4 di7]stlA 7tE ﬂ%?‘at} 8 AIZE &
JA71n, 25E AAY F fU15e AxRAA 2AE A o
10 A¥a=zrE ad9E SH4 AEstd FA] B-70-12 21.1g(70%)
skl
b) A B-70-29] A
FTA B-70-1& Ab&ste A7) @Al 69 (a)9k S WHE
-~ ARRSlY 34 B-70-2& A EAT).
15 c) 3¢5 B-709 FA
FHA B-70-29F 1.1 F9 3,5—4013711@1%11@_@%&2 AH-&-3ted
371 gl 69 (b 22 WHoz 3FE B-70S FAARAH.
LC/MS calculated for: C46H30N20 Exact Mass: 626.2358 found for
627.24 [M+H]

(@)
w

ek

=

£ oN
6

¢

iy o °

20
#Add 15. JFE B-789 A

[Rhe4 15]

B(OH),

3

70 @
5 ?FO OO~ E{
O =0~ B-78 O

B-78-1

45
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a) Z7HA B-78-12] A
ghol#|d~4-BELE Al 3,5-thold A H EALE AFESte] AT
T 149 (a9 2 WHE AHEst] F7HA B-78-12 FA AT
b) F37A B-78-2¢] A
5 THAl B-78-1& AMEdt A7) dAd 69 ()9 2 WS
ALgske] F37+A) B-78-2& A etiTh. |
c) 3tg&E B-789 A
FZHAl B-78-2¢F 1.1 BHFY nHioldld-4-BEAS A&t A7)
FAd 69 (b)) 2 WHo=E FFE B-78S T
10 LC/MS calculated for: C46H30N20 Exact Mass: 626.2358 found for
627.24 [M+H] |

A 16: stE C-19 ¥4
[¥h5-2] 16]

2
N o
18 X o \Qﬂ\N N
Q\WN\YCIB(OH)Z Np @ N)\© N_N | N
NN ——— NN — N~
—(
Cl cl b
c-11
15 c-1
a) A C-1-19 34
500 mLe] T2 BY Eg2F0 2,4-tSEE-6-HHEg IR 22.6g
(100 mmol)<& E|Eg}eto] =2 F= 100 mL, EF< 100 nl, FFF 100 nLE
0.9

20 ¥93, OulEFH-3-EEA G, HES7|2Egudx 2 ZekF 0.03
S, BAEE 2 %S ¥ A d7)stelA JtE. B3R 6 A ¥
BEAS WAL, ESE AAT F, §715E FUsA ARAH.
2ol AAE =F AMdo=m HojlF F, UAE EFA 200 nlE
AAAsI FHA C-1-18 21.4 g(60% F&) AT}

25 b) stgE C-19 #A
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500 mLo} 52 whek Zetaze) A7) 48 A C-1-1 20g (55.9
mmol )& EﬂEE‘ro}O] E2FT 200mL, FHST 100 nLE ¥, Egolxl BEA
dE (-1-21.1 9%, HE7I2EAdE2ad Z2hF 0.03
%‘f%}, SAZE 2 9HS ¥ 24 ti7lEtllA 7tE EReT 18 A &
HrE-lg WZEA 7|1, AEE IAE q7sta, B 500 nlE Atk LA E
Ei%iiﬂﬁS%mﬁéﬂ Aol s3E C-12 26 g ¥},
LC/MS calculated for: C42H26N60 Exact Mass: 630.2168 found for: 631.22
[M+H]

A4 17: S§{E9] C-3 #A
[9F-5-2) 17]

C-341
C-3

a) T7HA C-3-19] A

19%9 A C-1-17% 1.1 B9 -E222HIEELS ALE351S
A7) A 169 (b)9} e o E Z7H4) C-3-18 FA 59T

b) & -39 FA

F0A C-3-17% 1.1 339 T34 C-1-28 AHgse A7) 449
169 (o)} 2o wHoz FFE (-3& TPt
LC/MS calculated for: C48H30N6S Exact Mass: 706.2481 found for: 707.25
[M+H].

#Ad o 18: S3}ES C-10 A
[¥H3-2] 18]

47
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a) T C-10-19] A4

19%9 gl zdotAHo|ES 13% 2]
-2z dotr|d-glol=RERdo|l=E 1939 AFHSAll=g T
HEL2(0.5M) 54 7tEaEsT. QAR pHE 6 AEE 2 T
Aol TAE filtersta, 2F9 B2 HojFh, oA uAE Azt
Z7H4) C-10-18 ¢ 50%9) &= A8+ T,

b) FIHA C-10-2¢9 A

1 339 T C-10-1% 7 BFY T2THASAZEEO=EE
AHE3te] 90°C7HA] 7k skl 6A1bE S HESAIZIG. AHES A7 F, 4

Hjzel Fojq g3 FAADH. o nAE ﬂ%iiﬂﬂ‘i‘roﬂ R Rkl

F 322 59 47152 2AW F, UL sl dzs FA 1022

c) F7HAl C-10-39] &A |

1 2% %Zliﬂ C-10-29 1.1 2= YHizE L d-3-BEAS
Mgkl A7l el 169 (a) #L WRoE  F3A C-10-3&
FAsHA T

d) F7HA C-10-42] A

500 mL &< BH= %%E%zzsloﬂ 271 F4" FA C-10-3 10 g (20.45

mol)L Tl 100 mLol] Y1, tholZ 2 actolAd LT AT w2 Al a5
0.05 9%, v AT YUYZgE Yo|HE 1.2 B3, 2AH4F 23S Y 24
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AsiaA nAE FETh Dol
o}

152} 9) Z 744 C-10-43} 1.1 FFo
,6-t3d-1,3,5-Eg|o}xl (-10-58 AM&ste] 7] $Ad 169
(b)o} 2& WHo= FgE C-105 T3
LC/MS calculated for: C43H27N5S Exact Mass: 645.1987 found for: 646.20
10 [M+H] |

FAdo) 19: 3B C-49 HA
[B]-Q/\l 19]

/j}l BioH), A4 Ve ‘V\"(‘Q\(
C102 c491 c492

15 a) F7HA C-49-19] A
1939 Z7H4 C-10-2¢F 1.1 B 4-wdwlA-HEAS A}835}d]
A7 FAdd 169 (b9t 2& oz FHA C-49-1& 8.
b) XA C-49-29] A
1 FF FA (49-1% F4d 189 (D 2 ¥Hs 5
20  FA C-49-25 FAA
E C-49¢ A |
193 27H4 C-49-2¢9F 1.1 B9 A C-1-18 AFE3te] A7)
FAl 169 (b)sh 22 WHOE FFE 492 FHAGT
LC/MS calculated for: C49H3INSO Exact Mass: 705.2529 found for: 706.26
25  [M+H]
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(A2 F7] FAA 244 3FE9 FA)
A4 20: 3¥E E-849 FA
[RF5-2] 20]

O
Q -
o, OF &
O
Br

< N© - N
S Moy
E-84-1 E-84-2 E-84
5 A :~84-1(5~phenyl-12H~indol0[3,2~c]carbazole(CAS No:

1247053-55-9)) 1  ©&=IG  FHA E-84-2(3-(4-Bromopheny1)-9-
phenylcarbazole(CAS No: 1028647-93-9)) 1 B, &F t-HFEA}O|E 2eq ¥
Pd;(dba);  0.05eq® ALl  0.2M0] HES  HEAY F
ES-HMYRLELD 0.15eq8 YT 18 A7 5 BF wwtaginy. o)
10 L5ve A9ee sse ke % ol LAE BT T J00LE
Aojxgltt. 1AE ExeI22iAls AMgstd AZAst sds E-848
85we] $&2 AUTH
LC/MS calculated for: C48H31N3 Exact Mass: 649.2518 found for 650.25
[M+H]
15
v g9 1: vy SRE 19 §AY

Crs s Q
C'\hnlN\ {_)-B(oH), N_

2

2-‘§“§§—4,6—f4ﬁﬂ‘é5310}ﬂﬁr )l zE] o -

20 A7) FA44 19 (e & wHoE Hu IE 1& AU,
50
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LC/MS calculated for: C27H17N3S Exact Mass: 415.1143 found for
416.11 [M+H]

Hlm gAd 2: Hw ST 29 A
5 [9r24] 22]
()
N J s s @
™ B(OH)z g‘jN

O

2 ,1'-biphenyl]-4-y1)-6-chloro-1,3,5-Triazine®}
OEEQA-3-HEAS A8t Ay @4 19 (b9 Be WEom

Cl

2z

10 LC/MS calculated for: C39H25N3S Exact Mass: 567.1769 found for
568.18 [M+H]

Mol §H4d o 3: Wl SEE 39 AA
[§he-4 23]

SO
CI\NW B(OH), N )

N N
& @
A-1-1 . Hw sIs=E 3 lo)
15 ®
Z7HA A-1-13 gelZEFSH-2-REALS ALL835to A7) FAd 19
(b)o} 722 o=z v 33E 35 FAA. _
LC/MS calculated for: C39H23N30 Exact Mass: 565.1790 found for
566.18 [M+H]
20

Hu 39 4: v SJ¥E 49 A

[erg Al 24]

ol
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Hlw SI&t=E 4
2,4-dichloro-6-phenyl-1,3,5-Triazine®
Ol 2FE-2-U-3-9 9B ENHE ALgste] A7) FAd 19 (g 2
WHOE v 3etE 45 §AdESIT.

5 LC/MS calculated for: C39H23N30 Exact Mass: 565.1790 found for
566.18 [M+H]

N g4 5 vz SHEE 59 FA

10
a) A 5-19] A
-B2R-4-F22WAds YHzFI-3-RENE AREStd A
FAdel 19 (D)o 22 WP T4 518 FAAT.
b) THA 5-29 A
15 FZHA] 5-1(328mmol)S  dimethylforamide(DMF) 1.0 Lo =<9 %,

o] 7] 9 bis(pinacolato)diboron(100 - g, 394 mmol ) 2}
(1,1'-bis(diphenylphosphine)ferrocene)dichloropalladium(11)(2.68 g,
3.28 mmol) Z#] 3 potassium acetate(96.6 g, 984 mmol)S ¥ 150 Tl A
20712 B rdste #&F AFT. v 98 T wgde ES Y
20 EHES EHT F, JFEAA Az o)A Bojx HALE flash
column chromatography® #& AA|ste] F7HA| 5-2(71 9)E LUc}.
c) vlw F3E 59 FA

52
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F7HA  5-29}  4,6-dichloro-2-phenyl-1,3-pyrimidineE A}&3}o]
A71 3 19 (b)ek 22 o s vu ks 55 F4EA

LC/MS calculated for: C46H28N202 Exact Mass: 640.2151 found for
641.22 [MtH]

(7] &F 2249 AF)

AA 1

IT0 (Indium tin oxide)”} 1500A 7= gt z=8H &) 7B
z2eo2 AFsilt. /T AFHol EYd olxzZ=d d3s
e 59 $A2 2g3 AHE sm A2 T Fehzd

&
ARZIZ olF A He e EFH2rtE ol&dtd 47 71EE 1087
=
=

o

=
[e)

4
A

AFL FZ o7 A4t 110 719 Ao 3FE AL IF Z23ld 700A
A9 AF FUES WA AV FYE AR FFE BE 5049
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