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ek 7], wlzEleddr], tlzsebdr], dulzEeddr], WxrietEdr], o
471, EYdr], omuEdr], dELY], EoEdT], olnEoEAT], SAFES
obEA7], SAHHELY], ALY, deuitdr], dHuAEr], Eﬂﬂﬂéﬂ,ﬂﬁﬂ%ﬂ,1iﬂ
1, WEIFEedr], ZgeHdr], dEEEYdr], FAsdddr], AdEEdr], Asdd
AdEUdr], oiadudr], AGEEIY], HAUAET], WxzonugEd], ojiaWizEolEdY], wWlxS
=47], olaHlESAEYY], EfetEd], HEZNELY], onvzydudr], ovjtzyenydr] B ot

FhtE A7,

[-o [-o

in\l

o\

42, -F, -Cl, -Br, -1, 3|E227], Ao}xr], UEZY], olutx7], 3|=g}Aw7], segtzwr], (-
Co@Z7], CCu@3A17], did7], viddy], Haldr], yzer], Z3oud7], Aavol2-uZFeddr],
ZZ2F0dd7], unlzZFoddr], HdEL Y], StEHALY], ZFodH Iy, EgdAdddr], doldd
7], AZtolAdr], HEALY], FekAdr], ALY, FAeALY], EledHdr], Feidr], hEdr], s
A7), olaEdY], WixFerdy], WxEloHIY], ygulzFeldr], guzeeddr], WzsmEdr], oul
Z7mIEYY], gulzdE2d7], Jetdr], omtEdr], gEdr], EotEdr], oliEolEdY], SAEY
7], ol&AlEY 7], EloltelEdr], SAltelEdr], Jgxdr], dnigdr], R dr], Egleixd7],
Azl dr], oladAEeldy), MxAEedr], ZEexdr], UZEUdy], Ax5dedr], AUEedr], Al

=2d7], HGEd 7], ota gt d~], HHEEZL 7], HAd 7], Hl zolnthE A 7],
olaMlZE|lEUY], WERSFAIEYY], o|aWMlESAEYY], EfolEdr], HEHELY], onttzygudr],
olv|tizyglutjdr] 9 opxglulEA Y] FollA AEH Hojm v X3, #Hdr], ##dr], gHidrl,
Zey], EFeHdY], Age|Z-nEFeddr], MxIFddr], UixEFeddr], AdEHI], <
EgALY],  EFFeddHdr],  EgHdddr],  dolddr],  AgelAddr],  #Hddr],  #HeEd],
A7), MepA D], Eloddr], fFeEtdr], JmbEdr], EYY], oixdEdr], WlEFedr], WxEL
Hd7], guzFerdr], gixEeddr], WxsmiEdr], guzsmiEdr], duzdsdr], Jd0dr],
om|thE 7], dFEL7], EolEUr], olaElEAY], SAELY], oHFAEYUY], EloltlolEdr], Ao}
Eg]o}

=471, "R, FEedgdr], dEuAET], glopxd ], FmEdr], oladEedrl,
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edEedr], g9ekdy), breendy], Andeds], AuEedr), Axedr), ddEendr], o
aeud), AGESYYY], AuAEr], dzoutEds), oaMzEolEUY], WEEAENT], o aulzs
AEY7), EotEdr], HEHEYLY], ontxvtdr], otz ntidy] 4 oluEY Y] 9
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ET25 ET26 ET27
N™ N N™~N

ET28 ET29 ET30
~ o~
S > !
A
]
N&a N

ET34 ET35 ET36

e A7) AR F£E5 99LS BCP(2,9-Dimethyl-4,7-diphenyl-1,10-phenanthroline), Bphen(4,7-Diphenyl-
1,10-phenanthroline), Alqs, BAlg, TAZ(3-(Biphenyl-4-yl)-5-(4-tert-butylphenyl)-4-phenyl-4/-1,2, 4~

triazole) 2 NTAZ FolA Agd Hojx shue] stES 233 4 .
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=
A AL =2 24 98 59, oF 100 A 2k 500Ce =2 &% ¢k 10 H] 2k 10 torre IFTE
2ok 0.01 WA oF 100A/sece] Z2 &% WY oA, At sk o 23E As 2 FAstuxt st
= 39 725 uysty Ag4d 4 Qv
237 IYH 9t A7) AF FE5 dYel 23E 7L T, 235 € WA 5 999 23E 4 & 44
PGS AL IY 2L, oE SW, ¢k 2000rpm WA 2k 5000rpme] FZE £E 2 ok 80T Ulx] 200Ce X
g 2% B9 WelA, dAgstaar st Sol 23E As @ PAgstuA st T FRE 1Sty Agd S

B gAA F (e Z7E, 845 1 WA 609 A8 = BX3y 9= g844 17Hmonovalent) 18

ojmat , FAAQL o=, wWdr], olEr], ZEAY], o|AREY], sec-FE7], ter-FE7], WLY], iso-of

17], A7) Fo] xFHETE B HAM T CCdAUr|= }

(divalent) 1E&< <n|sic},

AN T G CeZAL7E, 7] @ 7le] T3 e dde s oo ghA o]F Ajfs X
Stra LS oulate, oo FAARI del=, dHdr], ZaAdY], FEHdY] ol EET. 2 HAA

T G AL = 7] CCopEAd 7o sde 25 2t 27F 258 9fv| e

B gAaA F CGCoZ?ld7E, 37 G719 T3 B g s o4 va 4 23S X3

shra as ouleb, ol FAAQL o=, dEdY], ZEIdY], Fo| xFHTt. B HAA F (e

1A= A7) G CaoE71E719 TYe 725 2t 27 2wS 9vgt.

B HAAN F G CeodETA7E, 0An(71A, A 7] C-CedA7ID) el et2ls 2t= 17F 255 9vet

w, ole] FAARL o=, wEAY], EAY], o]AERIEZAY] Fo] EghH).

A T G CoANERLA7]E, B 3 UA 109 17F 23} ghelgeh BxeAEE OES oulsh, o]9

=

TA el = ANEREZZIY], AZFEHEY], A
A S CCpAl E=L4 7]

rlr
ox
N
[}
>
iy
fru
i
my
N
£ -
offt
e,
et
-
N
il
L
rir
Do
N
N

YA 5 CCpalHZAE2L 7=, N, 0, Si, P2 S FoA Adld Hojx shte] ez 9xE 18-
g4 AARA T daF 1 A 109] 17F e EE 2FS ouleie, ole] FAddt 1,2,3,4-%ALEE]
ol=8t)d”](1,2,3,4-oxatriazolidinyl), EIEZHS=2F2bd 7] (tetrahydrofuranyl), EHEZSI=ZE Q7]
o] xstEY. 2 HAA F G CpillHZAER2d A= A7) G-CalHdZA 24479 s F+x25 2
=27 aAFS 9vgit,

2 AN F G CAIEREADIE B4 3 A 109 1V ReAE8 2Fo 24, g Yo Hojx shte

olF A¥S 7MY, WA (aromaticity)s ZHA & IuS dvlstH, oo FAlddd= AlERAHY Y],
AFRAAL7], AFRPHLDY] Fol 2EH. 2 BAAM F G CAERLdAddrE 7] CGCAlE=EA

dolsh FUE TEE 2E 27F 35S odvw,

 yAA F G CoalHIZAIZZ2LAd 7= N, 0, Si, P2 S oA Ags o she sHz x5 g
-4 dAEA I v A0 17F Re=AlEY amomA, arg] ol Holx dhe] ofF Ajs
AS = N4 Cl—Cloo}lEﬂi/\]% gAML FAddl=, 4,5-H3=R-1,2,3,4-FALE R o}E=d Y], 2,3-T]3| =
23Fetd7], 2,3-HI=RE Y] Fol xHTh. E WAA F CCpdlHRAES2EALN7E F7] C—Cy
AHEAZEEAL 7} AT F2E 2 27 a5S v

2 HAA T CGCeootE7IE 4T 6 WA 60719 7tEAIZE waks A 2¥E 2= 17Huonovalent) 135
ousty, CeCootE 7= ©ag 6 WA 60712 7HEAIS Y WP AA'S Zhs 27Fdivalent) 1S 27

_78_



[0484]

[0485]

[0486]

[0487]

[0488]

[0489]

[0490]

[0491]

SIHS3 10-2019-0097342

k. A7) CCaobE71e] FAldell =, wd7], »zer], tEGALY], sAdEdr], stoludr], Azto]A
97 & Y. A7) GCuota7]l B CoCaotERA7I7F 2 o] 1gE T3 5, 471 2 o9 ae

= ME F3E 5 dd.

 HAN F GCeallHlZod 7= N, 0, Si, P 2 S FolA Aded Aol shte] ez dAxE weg-384 o
Abz A EIFekaL g 1 WA 6070 EHlEAEY RS Aade e UF 25S viska, G-CeslElR
obd®l7]= N, 0, Si, P 8 S TolM Adeid Aoz shte] ez dxs ue-94d dA=A Eedstal g
1 WA 607Ke) ez 28 WS A=ds 2t 27F 255 . 371 C-Cesll el ok 7] o] 4] ool

=, dEddr], dAguidgdr], 7], dduAdr], EdeAdr], FAmedr], olaF=edr] sol £
etk 371 GCodlElZobd7] B C-Codll Hl 2ol 7)1 7F 2 o] nes £ 9, 2 o9 ele

Az &9 + Ak
2 PAIA F CCotEZA 7= -0A1(A71A, A= 7] CeCeolR7I9HE 711713, 7] CoCool HEI 7]

(arylthio)¥ -SAws(A71A, As 7] CoCeobE 71719 & 7Hel 1T},

B gAA = 17} v)-93E E=30b8 1E (non—aromatic condensed polycyclic group) 2 o]Abe] g7l A]
2 Z35o] gJa, 18 A AERA gSAwS xEsla, B2 AA7} 8)-913EA (non-aromaticity)S ZHE
7 25(dE B9, B2 8 WA 605 7HD S ot A7) F Al-wEkE £33 150 A=

EFeddr] so] xFET. & HAA F 27 A-gEE £330 252 A7 Ut H-wEgE S3vE e

3} BAW TEE 2E 2} 1FS v

i

FI'E

HAA F 17F ¥-wEkE dH 25393 15 (non—aromatic condensed heteropolycyclic group)< 2 o]+
o I AR FgEo] Ja, 7 A AAEA A 2o N, 0, Si, P 2 S T AEEH Hojx 3}
sEH2 GAE xFeta, 2 AAVE v-GEEAd S e U ae(dE B9, gag 1 UA 608 7D S O]

Qi

o

T, 7] b 0-ggs AHEEgtE 1§ FAdAE, s 5
o-ggE AHEEEnE 1§ ) b 0-ggE duEsgne 1§

=
FY F Atk AV CGCetRAIEY 25 WAy e ag, Hdr)eh 22 17 2F e Hdd
1

T CCo3llBlZA &S 2Fold, A7) CGCo?tBAIEE 153 sdst 7+x25 2y, 18-3d4 4%
B} S

ol e Holw shtel e At

2 BAA T, 47 AfE GCo7tEAEE 15, ASE CCdlHE 28 25, A8dE G CrEzdd=l
7], AgE CCodllHl A Z2ddA7], Ak CG-CpAE2LAdA7], AgE -Gtz Ez2LdAdA7],
d CCodlHl 2ok =7], Agkd 27} W= F9vd 15, Aed 27 v
= FHEZETES 25, ASE GG 7], A GCeoEAd7], A8 CGCod71d7], A3 C-Co=r
A7l A GRS, Agd CCpalHlEAS2dd7], AgdE CG-GAE2EAEd7], A2E C-Cy

FHZAIZZEAD 7], XBE CCeootE 7], AT CoCoolESA7], A3 CoCool2EI 7], X3HE C-Cep3ll

JPN

dzolds], Mg b v-33S SY0s 0§ 2 A% Db -geE au2sdus 1gd A
Holxw shhz,
Fa(D), -F, €1, Br, -1, H=S47), Aohwr], UERY, ohuter], FEekAns], dSarnsl,

CiCoodA 7], CoCop& A7, CoCop@71d7] 2 CiCoZIA1715
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Iy

&, -F, Cl, -Br, -1, 3=F47], Aetwr], YER7], opvtey], =g wr], s=gtzier], (-
GoAIZRLEZ7], CGCllHEANZZEYZ7], CGGAIEELANE7], G odllHEANSZESALY], CCxhotE 7],
CoCooFEZA17], CoCoobREI 7], CCodllEl 2o 7], 17} v-&% H3vst a8, 17 v-9UEds% =%
okt 2%, -Si(Qi) Q) (Qrz), ~N(Qi) (Qiz), -B(Qu)(Qi2), -C(=0)(Qu), -S(=0)5(Qi1) E -P(=0)(Q11)(Q1z) Sl
A AEE Hojx sz XghE, C-CeZ27], CCendAL7], CCopd1d7] R CCeZ=A7];

CCANEZL7], G CpAlHIZAIE2LA7], CCAEE2LEA D], GCalHlZAIZ2LAD 7], CoCoolE 71,
CoCool A1 7], CoCoooFBEIRY], CiCoodllBlR o 7], 17F H-W3FS 3048 1F 9 7 ¥4 s =

T4a, -F, Cl, -Br, -I, 3|=547], Aetwr], HERY], opvty], 3= wer], =gxer], (-
Cao2A7l, CrCa@Ad7], CrCod7197], CrCau&EFA7], G222 A7], CCodllHZAE24247], C-Cy
AZRGAD7], CCallHZAZZEAL7], CCootE 7], CoCaotBEA7], CoCotBEI L 7], C1~Coo3ll El 20}
471, b v-wEE 303 a5, UF 9SS SHESIUE 15, -STQe) Q) (Qus), -N(Qen) (Qe),
“B(Qu)(Q), —C(=0)(Qs1), -S(=0)2(Q1) R -P(=0)(Q1)(Qn) FollA AEHE Aok stz XFH, (A E=
U747, CCualHZAIZERZLAY], CCAERLAL7], CCudllHZAZ2LALD7], CoCootE 7], CoCaotd
SA7], CoCootEEI 7], CrCodll Bl 2ok 7], 17F v-03% H3vhdh 25 2 Ut 9-33% sz 5gns

=Si(Q31) (Qa2) (Qz3), ~N(Qa1)(Qz2), —B(Qs1)(Qs2), -C(=0)(Qs1), -S(=0)5(Qs31) E -P(=0)(Qs1)(Qz2);

Foll A AEE

A7 Qu WA Qis, Qu WA Qs R Qa IR Qe A2 5H8Ho=2 4, F54, -F, Cl, -Br, -1, =54
7], Aletx=7], YER7], ofuty], s|=EgtA 7], slEedzx7], (@ A7], CCoZAD7], CCen®71d
71, CCep&ZA17], CCuAlE2LA7], CCdlHZASZE 7], G-CGAIEREAEY], G dlHZAEZSY
Ad7], CoCeolE 71, Ci-CdlElZotd 7], 17F H-w&% F303 15, 7t v-wEs5 e 253vs 145,
HH g7 2 EaEdr] FolA A= 4 ),

B A F "Ph" HAE7IE ulstar, "Me"e WEI|E u|dtar, "Et"e dEr|E ou|Ftal, "ter-Bu" Ei+
"Bu"'e tert-¥E7]E olujatm, "Ole"E WSS ov] @},

i

B oAM= maEdrtE tedries AgE ddr]'E omE. A7 R s, AL
"CoCoooFE7]"Q1 "X 2kl FH 7] ol 3T,

=AM "HEEY s tHEd TR A8 ddT)NE omdith. ] "HEldT) s, 28717 "CeCaolE
71&2 AZE C-CootE 7"l "X 2 H 7)ol E3hc},

B RAA T o 82 g8 AT gle @, Wl s T o7

o,
)
to
o

i)

91
>,
3
mlm
o
=
<
O

oA, Tl W Al Hof, ¥ wHel U THNE Wi TR U f7] WY 24 getel noh
FAGoR ARFTh. 7] P F A A BE ASAA T EF F A9 B B BYFe AR F
Asiet,
[gdel]
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[0505]

[0506]
[0507]

[0508]

[0509]

[0510]

[0511]

[0512]
[0513]

[0514]

[0515]
[0516]

SIHSd 10-2019-0097342

Ao 1: shstE 19 §HA

OO
B CN
N - oy ) 7 s Yadada
+ HO Br ——=
[N;[C\ ‘ N% | NT 1
‘R‘/N R‘/N

3 1

S0A 1-19] 944

2,3-dichloropyrazine 1.5g, 4-bromophenol 1.73g % AICl; 1.33gS Toluene 150mLol ¥ ir 80TCeoA 447+ nl

S WZEAIZATE. ThA] AICL; 1.33gS Wil 80ColA 4A1ZE Rk WZbela A nAE o st F7HA 1-
1 1.3g (& 50%) <ich.

E‘,

sloE 19] IHA

ZZHA 1-1 2.5 g (10 mmol)= 4'-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-[1,1'-biphenyl]-4-
carbonitrile 3.05 g (10 mmol), Pd(PPh3)4 0.58 g (0.5 mmol), K2C03 4.15 g (30.0 mmol) & THF/H,0 (2:1)
E3ra ol 180 mLell %91 ¥, 80CHA 16A17F Bk wukslgit). kS gHS Aeo=m YrAZl & E 60 mL9}
goldeoel2 60 nL2 33 FE3IGITE. |25 E 53 f7|5S vtvaAdelER dxsty §ulE FEE)
o dojxl IFES HAYFHAR AZrEIHIRE E7 GASte] FFELS 2.43g (F& 0% AT AEH

3F3HE-2 LC-MS<9k I MRS F3l] A3FTE. CoaliaNa0: M1 347.36

3t 19 dA Y FAI wPHo=R 4'-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-[1,1'-biphenyl ]-4-
carbonitrile ©™Al 9,9-diphenyl-7-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pheny!l)-9H-f luorene-

2-carbonitrile & AMg&3lo] 318HE 88 3.52 g (58 60%)S AUvt. AAH FFES LC-MSe H NRE =3
elstgdth. CpllysNs0: M+l 587.65

Ao 3: 3}5tE 149

mW

1

N7 {
Lﬁb/N
1-1 14

3ets 19 Y A WEoZ 4'-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-[1,1'-biphenyl]-4-
carbonitrile 2l 2,4-diphenyl-6-(3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)phenyl)-1,3,5-

triazine & AHE3F0] BEE 142 3.55 g (58 75%)< AU A9 HFELS LC-NSS H MRS E3 &l
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[0517]

[0518]

[0519]

[0520]

[0521]

[0522]

[0523]

[0524]

[0525]

SIHE3 10-2019-0097342
S TF. CyHNsO: M+1 477.51

el 4: sgt= 229 A

Br

39HE 19 A3 5 o= 4'-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-[1,1'-biphenyl]-4-
carbonitrile Al 2-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)phenyl)-1,10-phenanthroline < A}

3ol AR 228 2.76 ¢ (F 66D AUk AHE FFES LCAUSSH H NRS B3 s
CogHigN4O: M+1 424 .43

el 5: 3§t 259 A

o) Br

335 19 IdAH} TU3 WHoR 4'-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-[1,1'-biphenyl]-4-
carbonitrile ™Al 5-(4,4,5 5-tetramethyl-1,3,2-dioxaborolan-2-y1)-1,10-phenanthroline & A}-&ste] 3}3F
2 952 1.91 g (58 559 AT AAE FIZS LSS H NRS E3) B934T, CollN,0: Mt
348.34

st 6: slstE 299 34

o VA YA,
) avad
pe W

N N
1-1

3eE 19 A T3 WHo R 4'-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-[1,1'-biphenyl ]-4-
carbonitrile ™4l 4,45 5-tetramethyl-2-(10-(naphthalen-1-yl)anthracen-9-yl)-1,3,2-dioxaborolane < A}

gato] FFE 292 3.3 g (58 700 AU, AAE FITEZL LC-MSSH H MRS 53 3918+t CoaoN.0:
M+1 472.52
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[0526]

[0527]
[0528]

[0529]

[0530]
[0531]

[0532]

[0533]

[0534]

[0535]

ZIHSd 10-2019-0097342

Q_‘('
&/
2
~
Lok
ot
ik
S
—
o,
ot
o2,

0 Br

3HE 19 A 53 o= 4'-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-[1,1'-biphenyl]-4-
carbonitrile Al 9-phenyl-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-9H-carbazole & A}&3}le] 3}

FE 412 2.05 g (58 500)2 AT AP SHFEL [C-NSS H MRS B8] SR, CeliN,0: M
411.45

Srde] 8 : SehE 449] A

{ji@ QOJ:} n-BuLi
o = Lo

44-1

(4-chlorophenyhtriphenylsilane

ZZHA 44-19] A

74 1-1 2.5g (10 mmol), carbazole 1.67g(10 mmol), Cul 0.2g, 1,10-Phen 0.2g, K2C03 4.15g< DMF &<}
180 mLell =91 3 160TColA 16A1%F &<t wwtalsdt), kg fHS Ao WZAZl 3 Brine 48 ¢
of H10o] MEH RS B2 oisle] 5T, 260 ulet dolgoHE 60 mLE 33 FE3T. o] 2HE
< g AEelER Hxsta &ujE SEste] 9o AFEs AY7HAY AERnEIYI R

A
o,
2
o}
2 ofn
o
P
__)&‘
N
T
A
il
[N}
o
=~
0
n
o
-
=
ne
3
=

Z74A) 44-1 3.35gS n-BuLi THF 200 mLoll ¢l &, -78ToA w=2% REgF 4 mL (2.5M in Hexane)&
A7 sl et Ao 2A17F F¢F Wk & oAl -78CE W5 Z (4-chlorophenyl)triphenylsilane 3.7gS THF
of o] H7IetAt. Ao A 5AZE B9 wket & BS HUlsta toEoHE (100 mL)E 33 A 33l
AHE o doH 2358 MgSO, = AZRAZ F 749t Axste AHES I ohe, Agsta 44 a=2vtEad

N2 2ol gAstel BB 4T 3.35 g (55 500 AT YHH SAFBS LCNSSH H NRS B3 slshy
‘:]'. CagHaiN;0S1T @ M+1 669.85

by
)
i

H NMR (CDCls, 400 MHz) MS/FAB
found calc.
50-7.54 (2, m), 7.79-7.82 (1H, m), 8.04-8.14 (4H, m), 347.36  |347.37
.23-8.28 (2H, m), 8.66-8.70 (1H, m), 8.79-8.85 (1H, m),
.85-8.90 (2H. m)

18-7.32 (10H, m), 7.79-7.84 (1H, m), 7.87-7.94 (1H, m), 587.65  |587.67
.04-8.09 (1H, m), 8.09-8.13 (2H, m), 8.21-8.27 (2H, m),
.28-8.31 (10, m), 8.34-8.43 (3H, m), 8.61-8.65 (11, m),
.73-8.78 (1H, m), 8.80-8.85 (1H, m), 8.90-8.94 (1H, m)

oo
00 00 CO ] (00 GO0
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[0536]

[0537]
[0538]

[0539]

[0540]

ZIHSd 10-2019-0097342

14 7.80-7.94 (4H, m), 7.98-8.05 (2H, m), 8.22-8.29 (2H, m), 477.51 477.52
8.33-8.42 (4H, m), 8.45-8.48 (1H, m), 8.56-8.60 (1H, m),
8.61-8.70 (3H, m), 8.76-8.81 (1H, m), 8.88-8.90 (1H, m)

22 8.10-8.19 (2H, m), 8.47-8.52 (1H, m), 8.47-8.55 (4H, m), 424 .43 424 .45
8.60-8.65 (1H, m), 8.65-8.76 (3H, m), 8.79-8.89 (4H, m),
9.14-9.17 (IH, m)

25 8.10-8.20 (3H, m), 8.32-8.36 (1H, m), 8.52-8.55 (1H, m), 348.34 348.36
8.68-8.71 (1H, m), 8.72-8.79 (3H, m), 8.85-8.90 (1H, m),
9.14-9.21 (2H, m)

29 7.70-7.74 (1M, m), 7.75-7.90 (3H, m), 8.11-8.23 (5H, m), 472.52 472 .54
8.35-8.40 (1H, m), 8.43-8.51 (2H, m), 8.63-8.72 (2H, m),
8.80-8.85 (1H, m), 8.87-8.94 (1H, m), 9.02-9.07 (4H, m)

41 7.46-7.74 (5H, m), 7.79-7.82 (1H, m), 7.93-7.96 (2H, m), 411.45 411.46
8.03-8.06 (1H, m), 8.11-8.14 (1H, m), 8.17-8.25 (2H, m),
8.38-8.42 (1H, m), 8.47-8.51 (1H, m), 8.63-8.69 (1H, m),
8.95-8.97 (I1H, m), 8.99-9.03 (1H, m)

44 7.18-7.31 (15H, m), 7.40-7.53 (4H, m), 7.57-7.62 (2H, m), 669.85 669.86
7.83-7.95 (4H, m), 8.09-8.12 (1H, m) , 8.17-8.21 (2H, m),
8.33-8.37 (IH, m) , 8.59-8.62 (1H, m), 8.95-8.99 (1H, m)

A7) Gl 1 dA sl BHE SR olgle] thE HYBEE 9o P4 = 2 Am BAS Fxse] /)
% Fopol Had o]5e] 1 ¥4 W FolsA A4 & Ark.

EREY

AN 1

o

=% IT0/Ag/1T07F 70/1000/70A 2 7195 50mm x 50mm x 0.5mm=A7| & Zepr] o]z o5&}
g ol&sto] ZF 5% B 2HY AAT F, 302 w0t ALHS At eF] =FAA AASL I
A

AR o] frel7dE AAEAT.

A7 1T0 713 AR Fx9] &2l 317] 3gE N-([1,1'-biphenyl]-4-y1)-9,9-dimethyl-N-(4-(9-phenyl-9H-
carbazol-3-y1)phenyl)-9H-f luoren-2-amine(3}3& 301)°l F4-TCNQE 98:29] FHH|= ¥ FF2 3t 100A
A AT3FATS AT o, 7] ATFAT AR S3E 3018 AT5Aste] 1200A FAY AT
FESTS A, “71 ANMATFES A5l FA shgEA NN-di([1,1'-biphenyl ]-4-y1)-4'-(9H-
vD-I[ ~4~amine (FFEHDE FF528Ie] 100A F7AY A4S FA5

= A Xﬂ2 é%}%:é§€? o T el A P S 2EQl 9 10-di-naphthalene-2-yl-anthracene(©|3}, ADN)
3} N,N" ,N'-tetraphenyl-pyrene-1,6-diamine(TPD)ES FH] 98 : 22

dataitt. ol A7) g Al AAFEESoR B U 3

pi
-
PN
T
&

o

4= 1 FLiQ & 5 1 582 T5HS Tl 300A9] AR SHF 5, A7) AAgES Aol dRAs o
¢ LiFE ARFYEoE 1049 FAZ =282, NMghgE F%H] 90:109] H|&E 120A9 FA= AT =
Zato] A= AS5S AT o=N 7] AA BF 2AE Az sk
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[0541]
[0542]

[0543]

[0544]

[0545]

[0546]

[0547]

[0548]

AN 2 WA HAle] 8 R

AA555 GHA 37
o §7] W 2AE Az
H7kd 1

471 AN

o3 AFT 1.0 mA/en oA 27 =t 97% H7) 7R 9] A 7HTIT)S

1 A 8 2 mlale] 1 A 404 A= F7)

Ha O

W el A5

ol
= -

ZIHSd 10-2019-0097342

10mA/en el A o] FEASE,
ZH3te] 7 ARZ F 20

[RRa8iel=
X 2
AAGFESA S TEAY =8 A E T97
) (cd/A) CIE(x,y) (hr)
2 1 §}' 3.85 5.54 0.140, 0.055 125
A 2 3}3t 3.98 5.70 0.141, 0.056 148
Ao 3 ﬁ}ﬂg 14 3.78 5.88 0.141, 0.055 122
A A 4 33HE 22 3.81 5.46 0.140, 0.057 108
Ao 5 3}3tE 25 3.96 5.25 0.142, 0.058 118
21X 6 33HE 29 3.99 5.54 0.141, 0.054 121
A 7 33t E 41 4.15 5.05 0.141, 0.055 166
AAd 8 33 44 4.13 5.12 0.140, 0.055 174
3w 1 335 A 4,83 4,59 0.141, 0.053 73
Hlawe] 2 313 & B 5.20 3.55 0.141, 0.054 59
Hlmd 3 3185 C 4,67 4,25 0.141, 0.055 84
Hl w4 4 3lst& D 4.21 4.79 0.140, 0.054 98
® i “;}N
S ¥ gt
@ N Nq. (\
G 13 avy
5/5—“ b ¢ YN
. f:\‘ ES e f ‘\__-____/
) oy T .
Q F | @ trj
<3}3HE A> <s}gtE B> <= O
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[0549]
[0550] <3}3HE D>
[0551] A7) & 2EFE AAd 1 A 89 f7] g Ak Hlwd 1 UlA] 49 f7] g Axlel Wt ATE
A%, 13=, nad, @ AFES S gaE A,
Fso] 47
[0552] 10, 20, 30, 40: 7] &3F A}

1100 A1A=
150: f71%
190: A2 =
2100 A1HBZ

220: A|278H =

i
)

oy
g
~

190
150
110

150
110
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150

110

210
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patsnap

TREMOF) ZIMLEYMRBTEEN B LR
[F(RE)E KR1020190097342A K (aH)A 2019-08-21
BRiES KR1020180016561 % A 2018-02-09

BRI B(ERR)AGE) =EEFRERAT

(BRI AGE) =EETERERAT

[#R1 &8 A AMET|
ok & ot
ol
ad=s
gz

EBHA AME7|
ok & ot
ol
ad=s
gz

IPCHES C09K11/06 C07D491/048 HO1L51/00

CPC@o = C09K11/06 C07D491/048 HO1L51/0071 C09K2211/1048 C07D519/00 CO7F7/0812 CO7F7/0816 CO7F9
/65616 C07F9/65685 C09K2211/1007 C09K2211/1011 C09K2211/1014 C09K2211/1029 C09K2211
/1044 C09K2211/1059 C09K2211/1088 C09K2211/1096 HO1L51/0052 HO1L51/0058 HO1L51/0067
HO1L51/0072 HO1L51/0073 HO1L51/0094 HO1L51/5024 HO1L51/5072 HO1L51/5092 HO1L51/5012
HO1L51/5056
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