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7], olEAFEYY], EeoltelEdr], SAltelEdr], Iy, Ivtidr], IvAdr], Egerxdr],
wed7], oaFEedr], AxAEddr], Zgaxdr], YyZEHYdr], Fxaedr], AvEgdr], Al
g7, HFEZ 7], ota gt d ], HHEEZL 7], HAd 7], Hl ZzolnthE 7],
E ofE£UY], MEZFAIEUY], olAWMIZZAIEUY], EolEdr], HEZHEYLY], otz rdr],
FAeutidr] 2 opxFutEd 7] FolA AdEeE Hox stz Xk, #Hdr], v=Edr], gedol,
, ZF0EdY], agolz-nEFeddr], MxZFeddr], UuzZFddr], dAdEHdr], <
EgALr], EFFedddr],  Egudddr],  dolddr], AgelAddr],  #HHddr],  #HelEdT],

= o=

FArAd 7], e 7], Eeddr], bl ThbEdT], dEdr], oladEdr], WEFdr], WxE e
1éﬂ,ﬂ HlxFeld”], dulzeesdr], WxsmEdr], ﬂﬂiﬂﬂimﬂ tlzdEd7], ddydr],
ojmttEAY], dELY], HoFEAT], olnEotEUY], SAREAY], olEAMEAY], HofHoEdT], At o}
=471, dEAE, FEedgdr], dEuAET], Eﬂ@ﬂ%ﬂ, Amedrl, olaF=EdT,
HzFmedr], ZeEeAdr], dzEeudr], F=sdedr], AvEddr], Asedr], ddEdndr], of
Agydr], AdEEdr], AuAEr], WxzomgEdr], oMl orEdY], MESAEADY], olaWlzs

AFEYV], EFelEdr], HEGEZYY], ovtxIgdr], otz v|tdr] 9 ofx7hutEdr]; 4
=S(=0)2(Qeo1) E ~P(=0) (Qso1) (Qso2) 5
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[0418] ET1
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[0421] ET10 ET11 ET12
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st AFS dret, oo FAIARL dol=, CEldr], Taydr], Fo] 2}EY. # BAA T CCo¥

7IdA7I= 471 CGCa271d719 47 725 2te 27 aFS vt

2 YA F (e TFA7IE, -0An(71A, A 7] CCeodZ71) ] 38t s 2t 17F 288 9vsh

o, o] FAHS des, WEAY], AdEAY], oJAZRHLAY] To| EaHr},

2 gGAA F G GAIZRED 7S, BAS 3 WX 109 17F 23 geled ReAlEY 5SS 9nsiy, o9

TFAdAEE AFE2E2dY], AEFEFEY], ANSEALY], AFZY g7] o] e, 2
A

7]
FAIM F GOAEREARA = A7 GG AERLE7o #47 725 2te 27 aFs vt

 WAA T CGCellHlEAIERYA 7=, N, 0, Si, P 3 S FolA Aded Holw shte] ez AAE are-
B AARA EFT T@ag 1 U 109 7F ReAl2E IS oulei, oo A= 1,2,3,4-SAEE]
ol&Fet)d”](1,2,3,4-oxatriazolidinyl), EIEZS|=EFeE 7] (tetrahydrofuranyl), HEZSE=RE L HAHEY]
5ol xgEth, B 9WAA F G CuilHEAZELLAAN7E Y] CCodlHZAZF2Ld 79 T 25 %

= 27 asE gy,
2 AN T GGAIEREEAE = A 3 WA 109 17 BeA|E8 25024, 1 o Aok 3hte]

olF A¥E 7MY, WFFA(aromaticity) S ZHA e IFS ovlskH, oo FAdd= AEEAHEY],
AZRIAAL7], AERRHELY] sol 2FEY. 2 BAA T G CAIEREALATIE 7] GG A EREA

d71s BAS FRE 2= 2 2§S g

==

g Aq F C-CpslHZAZRLAL7]= N, 0, Si, P 2 S FollA A8 Hojx shte] sz xS g
-G AARA T3 gas 1A 109 U BxAFE agoerA, ag el Hojm shie] olF AL
zr=th, A CCudllHlZAIZ2SAIL 7] 9] F-AlddlE, 4,5-T3=2-1,2,3,4-SALEZo}EY Y], 2,3-1H3=
237, 2,3-H3=R2Eeudr] Fol TgHT. E WA F C-CpdlHRAFE2LAL A= A7) CCy
HEZAZFRLAL7|} I F2E 2 27F 2FS 9v]di,

Jzi

2 OgAA % GCuoldrlE B 6 UIF 60719 FrAS
Svishe, CCyobR A/ B 6 WA 60708) ZhBAIZE PR A2EE 2 27Hdivalent) FE €7
Bk 7] CeCootdrle] FAAE, Ay, IR, hEekAd, AdEdds], selddr], detelA
97 5% E£FEG. ) CCuotd7] R CGCoold A7k 2 ol el meE ZFE AF, A7) 2 olge] 1g

e M2 539+ Atk

g wekE A AElS zk= 17k(monovalent) 1ES

d

2 HWAA F GCdllHlZeld 7= N, 0, Si, P ¥

Abz A Eokshal g 1 WA 6070 EH=AE

S TollA AdEld Hojw st = dAE e-gA
g WS AR"E e UF A5S 9vstal, G-CedllH =

obd®l7I= N, 0, Si, P 8 S oM Aeid Ao shte] ez s uef-94d A=A Eofstal g
L Wi# 6078e] aHlzAEY WIS Aads e 27

—.~
H
e
tlo
lo,
=
o
£
o
N
A
s
)
=
b
O
e
i)
)
Lo
4
A_v,‘
2
=

=, Sguas], Agvinds], sedsl, Sdugadr), Edelds], Fuedsl, oadEeds] ol ¥
FEth. 47 O Gl R EY] R GG Fl ot EY)7L 2 o] 1S ERE AF, 2 o4 neEL
Az 98 5 9

2 AN F G CaltE AT -0A1(A7141, Ape 71 G CofbB719D)E 7H7131, 7] CeCootEE 2.7
(arylthio)= =SAia(AA714, Age 7] CoCel 271719 E 7HEIZIT.

B owAqx F 17} v)-EE =3vkst 28 (non-aromatic condensed polycyclic group) 2 o]Abe] g7l A
;Y] g4 ARAEAN e@ATRS E8star, Ex dA7F v -8EEA] (non—aromaticity) S ZEe
H, B4 8 A 602 7H)S omsitt. A7) 7 v-aEE S ugt 5o FAldel =,
ZFeHdr] o] XFHT. B WAA F 27 ¥-WES SETE 252 7] U u-EE S3dE aF
¥ P 25E& 9u g,

B ogAaA F 17 vk U 25308 18 (non—aromatic condensed heteropolycyclic group)< 2 o]AF
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[0471]

[0472]

[0473]

[0474]

[0475]

[0476]

[0477]

[0478]
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of a7t Mz FHekEol lar, ey A dA=A &4 9ol N, 0, Si, P ¥ S FolA AdEgE Aol st
dlH® AxE F3etar, EAF AAVE -UEFHEAS ke U AFdE B, 845 1 WA 602 7HDS 9
g A7l 171 Hl-w f%?i ez 25 A=, kR sl x3EH. E WA T 2
7b v dHESguE 252 7] UF H-0ES dEHesgdud 2539 s

2 A F GCoRAEY 2FolR, 1e-34 94RA BANE THE 925 5 WA 609 RweA Y
w BYNEY 2§ At Y] GCEAZE Fe WIS ANATY 2§ = 0-IES A
NZY 1

9 T AT Y] G CeZtRAIEY a2 WAl 22 ae], sdrieh 22 UF aE B oddd
AEd AT Ee, A7) GlZtRAIZE el ddd M@)ol el whe, 7] CGCo

THRAIZE OFe F AF B vt 25d 7 e ¢ v Mdo] shesit

& AN T GGl El=AZY 2ol 47l CGCeo7bBAISY 1k ed@ 725 2E, w94 dA

24, ga(Fass 1WA 60d 5 ) flell, N, 0, Si, P B S oA e Aol shtel sEHz At

2 HWAA T, A7 AFE GCo?tRAIEE 15, X3E CCodlHZAIEY 15, X3E GCAIEE2EZd
7], AZH C-CpalHlZAZ2LAA 7], X3H C-C A EFRLALd Y], X3H C-CpalHzAZ2LA DA,
A3 CoCoobE A7), X3he C-Coodll el Zold 7], X3kd 27} v]-w&=5 S3vst 15, A$d 271 94

i

= ERSETE 25, AFE CCee2 A7, AFE CrCedAD7], XTH CCod?1d7], X3H CCod=
A17], A3E C-CpA S22 7], X C-CdllHZAIEZLA7], X3d C-C A E2LAE 7], 3HE C-Cy
HHZAZZLAL7], ASE CCaootE7], XFE CoCeotBSA7], X2 C-CootEEI 7], A3kE C—Coo3ll

Hzold”], xgd 17} v-w3E F9us a5 3 Agd UL v-8ES dHESgue a5 2]
Aol sl

Z42(-D), -F, -Cl, -Br, -1, 322247, Aolwr], UERY], olutwxy], scgtxr], 3egtzxwr],
CiCeo2Z7], CoCsZAE7], CoCeoZ7197] 2 C-CoZ A7
Z5~, -F, Cl, -Br, -1, 3=FA7], Aolxr], YE=RY], oluyxr], d=dtAwr]|, 3=etxr], (4
CAIEREZ7], GCalHEAZZEZA7], CGCoAIZ2LA L], C-CodlHEZAZZLAL7], CCeotE 7],
CoCeootB5A171, CoCaobBEI 7], Ci-CodllEl 2ot 7], 17} H-&s £3u8 24, 17 B-U3F dH=z=
bt 25, -Si(Qu) Qi) Qi) N(Qi) Qi) -BQi) (Quz), -C(=0)(Qu), -S(=0)2(Q11) B -P(=0) (1) (Q1z) Tl
Al g Aol sy X8E, (Ce2 7], CGCodAL7], G Col71d7] E C-CooZTAI715

CCoAEREED7], G CoaAlHZAIER2EA7], G CAEEEADY], GCoalHZAIZE2EAD7], CCootE 71,
CCoob 8 A7), CrCuobEI 2], Gl Bl Zob27], 17} M-k Hehcha % 9 17 v el

T4, -F, -Cl, -Br, -1, 3=547], Aetwr], HERY], vt r], =g wr], d=dgxer], (-
Coo 7], CrCaZAE7], CCar271d7], CrCoZTAI7I, CoCiAl 2R A7], GGl I ZAIZ 2L 7], CCy
NZRZAAG7], CCoallHZAZEZAAL7], CCootE 7], CiCaotB2A17], CoCeoobEEI 7], C-Co3l Hl 2o}
471, b v-wEs 303 1F, UF 9-EES SHESIUE 15, -STQen) (Qee) (Qes), -N(Qe) (Qe),
“B(Q)(Qz), —C(=0)(Qs1), -S(=0)2(Q) R -P(=0)(Q1)(Qn) FollA AEHE Holk stz X3H, (o AE=
dA7], G CpalltlZAIZ 2L A7), CCpAlZ2LALD7], C-CpdllHZAZZ2LEALY], C-CootE 7], CoCoolE
A7), CoCooobHEI 271, CCeodllEl 2ot 7], 17 v-waE 5308 2§ 2 17h H-33= 2 53chst
a5 %

—Si(Q:ﬂ)(Q:sz)(Q:sa), —N(Q:ﬂ)(sz), —B(Q:ﬂ)(Qsz), ‘C(:O)(Q:ﬂ), _S(:O)Z(QBI) ‘;’l _P(:O)(QSI)(QHZ);
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[0482]
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[0487]
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[0489]

[0490]

[0491]
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Foll A e,

A7) Qu WA Qs Qo WA Qs 2 QWA Qe AR SYPHoR, S, F52, F, €, Br, -1, =34
7], Alohwr], UERY], opultiny], dl=atAwer], dlEakzir], (Co2A7], CrCoRAL], CCy27d
71, CCe&=A17], CCoAEZRLA7], CCallHIZAEZZ2LA7], CCorAlE2EAIE7], CG-CdlHIZAIZZ2Y
A7), CrCaotB7], CCodlElZold7], 17} vl-3g% Z@chs 2§, Ut v-33% du2sgdos 1§,
Mgy 2 Esdy] F4 Add 5 Qo

B gAA F P A2 ousta, Me'e WEsE ejulsty, "Bt AEr]E eJvlsha, "ter-Bu' Ei
"Bu" e tert-E71E ovlata, "OMe"E WA olvlgit,

2 "WAA F "HEdr|'s "ddriE2 XEd 9dr)'E 9u|sir), A7 "aEd ] =, 2877
"CeCeo0FE 71" "X ke Hd7]"el &3,

ke
)

BAA F """ "HEdrI2 AgE wdr"E ouiet. Al "HEldr"s, A8717F "CeChotE

712 A ghE CoCyobd )"l "Aghe wd 7] o] &3,
= BAM T o B2 g2 AT gle @, T e T oold dAkeke] A AlEE 9w ditt

ot A, FHel B AN Hof, B wwe] U THAE w2 HFF L 7] BY LAl diste] no
FARoE APk, 7] G % WA F A oAl B e B A9 B9l B B
e M= F9a,

[AA] ]

st o) 1: 3R 29] dhA

of

it
>
oo
_0|L
;O
v

S
@ 2

(1) ZF3+A 2-29] A

@

3}gE 2-1 (20g) S AcOH(200ml) 2 H3! T Bry(1omL)S HH3] @olFth. 100TolA 156413 awk & A 3]
Aoz s g, HEES ofsty A& IAE AdEES o]&sle] HojFo FIHA| 2-2 (25g, 5F
72%) S AT

C18H12Br2 : M+ cal'd : 388.10 found :388.11

(2) F3+A 2-32] A

=244 2-2 (3.8g)9F MNphenyl-9,9'-spirobi[fluoren]-2-amine (4.1g), Pd,(dba); (0.34 g), PtBus (0.1ml) %

KOtBu (3.4g) & EFal(60mL)ol =<0 F 85CelA]l 1 AlZHeet wukslgith, o] WA S Aom 28 Wi
S B2 RS TEA7IA dE olMEHIER 33 FEGY. EEE AU1S ¥ Ivladeos Hdx
2 7t SRSk de FAME dichloromethaned ©o]838fo] Aol & F7kAl 2-3 (6.2g, &5 36%)S

At

C49H32BrN @ M+ cal'd : 713.17 found :713.19

53

(3) sHet= 29 oA

A 2-1 (3.8g)3 MN-phenyl-9,9'-spirobilfluoren]-2-amine (4.1g) ®WiAl F3HA] 2-3 (5g)3 Mphenyl-
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[0497]

[0498]
[0499]

[0500]

[0501]

[0502]

[0503]

[0504]
[0505]

[0506]

[0507]
[0508]

[0509]

Z2IHE3 10-2019-0140549
[1,1'-biphenyl]-4-amine (2.2g)< °]&3te= A& Asta, FIHA 2-39] FAT} 22 WHo= 34 & 4™
AYvtE augoz B2 9 gAse 3= 2 (4.7g, F5E TTHDE AU

Ao 2: 3SR 59 FhA

o
@N S-S @N ” .
3 F e <
® ®
5

2-3

=74 2-1 (3.82)3  M-phenyl-9,9'-spirobi[fluoren]-2-amine (4.1g) TthAl FA 2-3 (5g)3 M
phenyldibenzolb, d]furan-3-amine (2g)& ©|&3l= S ALt F3HA 2-39 g7 22 WHo= d4 &
A7 FYrtEaRAPer g 9 AAste] s3E 5 (4.5, F5E 72%) < DU

&,
@N y —_—— @N N
®,

3l o 3: 3SR 79 FhA

¢
o P
2-3 7
A 2-1 (3.8g)3 Mphenyl-9,9'-spirobilfluoren]-2-amine (4.1g) ©Al F3kAl 2-3 (5g)3 M([1,1'-
biphenyl]-4-yl)naphthalen-2-amine (2.4g)S o|&3l= ZAS AYstr A 2-39] AT 2L WHoR 3

45 A AdvkE avieR Fe %2 AAst] dgte 7 (4.4g, 5F 6802 LI

ddd 4: SE 179 FA

171

(1) Z7rA 17-1¢] A

2-2 (3.9g2)¢} M-phenyl-
1'-biphenyl]-4-amine (2.4g)S& o]|&3t= AS A3t =744 2-39 dA3 Ze wHo=r 313E 17-1
8g, TEE 87 4}

[

=7HA) 2-2 (3.82)%9F M-phenyl-9,9'-spirobi[fluoren]-2-amine (4.1g) thAl Z7kA)
1,
(4.

C36H26BrN : M+ cal'd : 552.12 found :552.14

(2) 3kgt= 17°] 94

=74 2-2 (3.8g2)9}  M-phenyl-9,9'-spirobi[fluoren]-2-amine (4.1g) THAl =74 17-1 (4.8g9)3 N-
phenylspiro[benzol clfluorene-7,9'-fluoren]-9-amine (4.5g)& ©|-&38t= AL Astar A 2-39 TG
e wylow 3etE 17 (6.2g, 5% 81%9)S ATt
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[0510]

[0511]
[0512]

[0513]

[0514]
[0515]

[0516]

[0517]

[0518]
[0519]

[0520]

[0521]
[0522]

[0523]

[0524]

SIHSd 10-2019-0140549

Sdd 5: s3HE 279 A

271

Cl

(1) F1A 27-22] FHA]

F20A 2-2 (3.89) WA FXHAI 27-1(3.50) 2 AHESHE A ASs 704 2-39) PN e WHoR 3

= 272 (5.1g, 5% TI%)& 4ot
C53H34CIN © M+ cal'd : 719.24 found :719.27

(2) stet= 27°] A

A 23 Gl FH 2728 A8l

I
SE 64%)= ATt

ddd 6: s3HE 379 A

rr
,
o
2
fo,
ol
k
S
i
il
N}
o
e
oX,
A
e
rlo
o
i)
o
fr
Lot
%
il
(N}
;‘
-
N}
A

4

O

o Q oy o

N NS ) £

T e O 2
171 O O.O 37

A 2-3 (5g)# Mphenyl-[1,1'-biphenyl]-4-amine (2.2g) WAl =7HA 17-1 (5.5¢)7 N-phenyl-9,9'-
spirobi[fluoren]-4-amine (4.1g)& AM&3t= AS ALt sIHE 29 22 Wo= 3I3HE 37 (6.8g, &5
E 7% S AU,

Ao 7: FIE 419 A

2-2

714 2-3 (52)3 M-phenyl-[1,1'-biphenyl]-4-amine (2.2g) ™Al Z7HA 2-2 (3.82)¢} N-phenyl-9,9'-
spirobi[fluoren]-2-amine(4.2g)& AF&3tE A& A9t & 29 22 WHo=w 3FE 41 (6.5g, 5
E 630)S AUt

A7) e 1 WA 7oA FAE SEESe HNR 2 NS/FABS 5H7] % 16 UERAQITEH

E 10 b 395 ol9e e BRREE 99 34 42 L 9n B4 Fxstel /)% Fopol U of
So] 1 @4 WRS ol ANE &
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ZIHSd 10-2019-0140549

k&
~

[0525] =Y R (oDCl, L 400 Miz) S
found calc.

7.93-7.88(m, 3H), 7.67 (s, 4H), 7.63-7.59(m, 3H) 7.51-7.33(m,| 878.39 878.37
12H), 7.21-7.14(m, 3H), 7.08-7.03(m, 4H), 6.83-6.80(m, 5H), 6.76-
6.73(m, 3H), 6.65(m, 2H), 6.50-6.43(,m 3H), 6.22-6.20(m, 4H)

5 7.93-7.88(m, 3H), 7.74(t, 2H), 7.67 (s,4H), 7.66(m, 1H), 7.61(d.| 892.37 892.35
M), 7.53(t, 1H), 7.46-7.40(m, 8H), 7.20-7.14(m, 3H), 7.08-
7.03(m, 4H), 6,96(m, 1H), 6.93(dd, 1H), 6.81(dd, 1H), 6.77-
6.62(m, 7H), 6.50(m, 2), 6.45(d, 1H), 6.35-6.22(m, 4H)

7 7.93-7.88(m, 3H), 7.78(m, 1H), 7.67(s, 4H), 7.65-7.58(m, 4H),| 928.39 928.38
7.56-7.38(m, 16H), 7.21-7.14(m, 3H),7.09-7.04(m, 2H), 6.92(dd,
1), 6.81(dd, 1H), 6.78-6.72(m, 3H), 6.67-6.56(m, 5H), 6.50-
6.45(m, 3H), 6.22(m, 2H)

17 7.93-7.88(m, 3H), 7.75-7.69 (m, 3H), 7.67(s, 4H), 7.63-7.60(m,| 928.39 928.38
2H), 7.54-7.36(m, 12H), 7.32-7.28(m,1H), 7.20(dt, 2H), 7.08-
7.00(m, 5H), 6.86-6.82(m, 4H), 6.74-6.70(m, 3H), 6.65(tt, 2H),
6.61(dd, 1H), 6.50(m, 2H), 6.32(d, 1H), 6.24-6.18(m, 4H)

27 7.92-7.86(m, 3H), 7.74-7.69(m, 4H), 7.63-7.58(m, 3H), 7.53-| 928.39 928.38
7.35(m, 12H), 7.21-7.15(m, 3H), 7.09-6.92(m, 8H), 6.89-6.80(m,
5H), 6.77-6.73(m, 3H), 6.66-6.62(m, 2H), 6.45(d, 1H), 6.24-
7.18(m, 4H)

37 7.92-7.90(m, 2H), 7.67(s, 4H), 7.64-7.58(m, 3H), 7.52(m, 2H),| 878.39 878.37
7.48-7.38(m, O9H), 7.33(dt(1H), 7.19-7.12(m, 3H), 7.06-7.02(m,
4H), 6.88-6.72(m, 10H) 6.66-6.63(m, 2H), 6.49(dd, 1H), 6.21-
6.14(m, 2H), 6.15(t, 1H)

41 7.92-7.87(m, 6H), 7.67(s, 1H), 7.60(d, 2H), 7.48-7.41(m, 10H),| 1040.42 1040.41
7.21-7.15(m, 6H), 7.09-7.04(m, 4H), 6.81(dd, 2H), 6.80-6.73(m,
6H), 6.67(tt, 2H), 6.50-6.45(m, 6H),. 6.24-6.20(m, 4H)

N}

[0526] Hwd 1

[0527] of 3 (corning) 15S2/cm2 (1200A) ITO 2 7]1¥S 50mm x 50mm x 0.7mm=7|2 ZebA oAz =zl <

18300l 2 58 F 284 AI F, 08 T AAHE 294 2 w3 4G

[0528] A7) 713 el 4 AeFYPsons 3A =49 2-INATAE e S3ste] 600A F7= JA4g 5, o
d 4'-H] 2 [N-(1-u2 ") -N-s dotr] 2= B] #l d (o] 8F, NPB)& 300

[0529] A7 A
diphenylamino)phenyl)vinyllbiphenyl (°©]3}, DPAVBi)Z

of A HM &P FTAER 9 10-di(naphthalen-2-yl)anthracene(o]s}, DNA)Q} A
Ry 4=(N,N-
ZH] 98 @ 22 FTA] 223t 30049 FAR @P=S At

e}
i)

23}
2+3}o]

[0530]  elold 471 WPF Aol AALEFOE AleE 30049 FAZ FAL T, o ArEF Ay
AT LiFE AAFYFOR 1089 T2 FHSAL, ALZ 3000A($F A T A
LIF/AL 52 BHFomA 77 W3 248 Azss.

ol
olN

ZTHNATA NPB DPAVEI

[0531]
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[0532]
[0533]

[0534]

[0535]

[0536]
[0537]

[0538]

[0539]

[0540]
[0541]

[0542]

[0543]

[0544]

DNA

AAd 1 WA 7 D Had 1 YA 4

SIHSd 10-2019-0140549

_68_

Y FET FAA A7 NP oAl &) 20] Z1AE ShEES o83 A Alejstae, wald 13 FdT
Yo 7] HF 225 At
<HlI 3}FE A>
<HlaL 8}9HE O
@NN
H7td 1
A71 AA 1 WA 7 R mate] 1 WA el A AlgtE f7] g ke st B ad ¥ AFRRE
Keithley SMU 236 2 3]:=7] PR650S o]&-8to] 600 nitollAl Z4sto], 7 Ax= 8t7] & 20 WAL},
I 2
derdas | TEAY | AFE=E 9= a8 g Rldart
) (mA/cmr) (ed/m’) | (cd/A) (hr @100mA/cm)

A 1 St 2 4.32 50 3630 7.26 44 353

Al 2 e 5 4.21 50 3440 6.88 44 333

A 3 SIeE 7 4.20 50 3750 7.50 A 324

A 4 SHeHE 17 4.26 50 3730 7.46 44 371

A 5 sgE 27 4.26 50 3670 7.34 3 332

AAd 6 3HetE 37 4.25 50 3675 7.35 A A 392

A 7 SHEE 41 4.21 50 3475 6.95 3 372

Hlate] 1 NPB 7.01 50 2645 5.29 3 258

Hlael] 2 | Ha SpetE A 8.05 50 1856 3.71 A 180

Hlalef 3 | Mlu 5ot B 7.45 50 2350 4.7 2 210

Hlale] 4 | Wlu SHeHE C 6.64 50 2520 5.04 3 222
7 & 2=NE AAC 1 WA 79 f7] w3 AA7F Hlale] 1 WA 49 f7] g AR HE Aol
S, ado] B AS SIS, ®3, AAld 1 WA 79 f7] T ke vlad) 1 WA 49 7] B
Zztel Hlste] 13k 9 s Yehlis 2S #lsgleh.



ZIHSd 10-2019-0140549

Pz 4y
[0545] 10: 47 w3 2z

110: A1A=+

150: 715

190: A2A =+

)

—_
s

=

g
~

190
150
110
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THMBW(EF)

[ i (S RIR) A ()

RF(EFR)AGE)

FRI&R BB A

EHA

Jo

IPC% 3%

N
i,

CPCH %S

S

S EREEEE

BEX)

RICEMANSEZRICS W B VLR SR

KR1020190140549A NI (»&E)B

KR1020180067028
ZEERAERLNA

ERBERANT

|1
[m
Em

ok N ok o3 JE oN pN
1% 02 0% rlo 03 ofn o
o A Ay Ho

ok pgN o o JE pN N
1% 02 0z rjo o3 ofn O
o 2 AYoHo

HO01L51/00 C07C211/61 HO1L51/50

2019-12-20

2018-06-11

patsnap

HO1L51/006 C07C211/61 HO1L51/5024 C07C2603/24 C07C2603/94 C07D307/91 HO1L51/005 HO1L51
/5056 C09K11/06 HO1L51/5012 HO1L51/5016 C07C2603/97 C09K2211/1007 C09K2211/1011
C09K2211/1014 C09K2211/1018 HO1L51/0056 HO1L51/0058 HO1L51/0061 HO1L51/0073 HO1L51

/5076 HO1L2251/552

Espacenet

DFT MRSV SBFZRCSVHENL S TE. BV TH
BEE-BR. ENE-RROE_86R; FIENTE -—RRNE=
BRZE , FEBEELE. FIESE-—HHSHHRCEFNIRTHOR
ta¥. S8RILEMNAIEAXATHTUERERSEE , SRE ,

BRERMEEFD.
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150
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