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MTDATA(4,4"',4"~tris(3-methylphenylphenylamino) triphenylamine), TDATA(4,4'4"-Tris(N,N-
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T of7] Ee gEky ofdr|d o glnt. ofdr]e) atg] A @ 6 o4 30 old, 6 o] 20 o]
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(diphenylphosphino)phenyl] ether oxide), CP1 (Hexaphenyl cyclotriphosphazene), UGHZ2 (1,4~
Bis(triphenylsilyl)benzene), DPSi0;  (Hexaphenylcyclotrisiloxane), DPSi0;  (Octaphenylcyclotetra

siloxane), I+ PPF (2,8-Bis(diphenylphosphoryl)dibenzofuran),

mCBP(3,3"'-bis(N-carbazolyl)-1,1'~

biphenyl), mCP(1,3-Bis(Mcarbazolyl)benzene) 5= ¥ < Ar}. FA|9F, AA o7} oo FAHE= A
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[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

[0178]

SIHS3 10-2020-0068792

ofyw, AAE TAE A7 o]ele] Ao Ad FF WF TAE Awvt x4 S Qv

g, A AAde] {71 dAA T A0l EFFEML) S TS EHE ARE o 2§ F dvk. o
A A e el A g2 (BML) & CHER S FEA (S s, 1, 4-bis[2-(3-N-
ethylcarbazoryl)vinyl ]benzene(BCzVB), 4-(di-p-tolylamino)-4'-[(di-p-tolylamino)styryl]stilbene(DPAVB),
N-(4-((E)-2-(6-((E)-4-(diphenylamino)styryl )naphthalen-2-yl)vinyl)pheny! )-N-phenylbenzenamine(N-
BDAVBi), #H™Ha ¥ 7 FEA(dE 59, 2, 5, 8, 11-Tetra-t-butylperylene(TBP)), ¥&l @ =7 F=A (=
£o], 1, 1-dipyrene, 1, 4-dipyrenylbenzene, 1, 4-Bis(N, N-Diphenylamino)pyrene) 52 2,5,8,11-Tetra-t-
butylperylene(TBP)) & 23 4 Qr}.

LAl A A {7 A EF 20N, AR FF GG (ETR) S 235 (EML) el
A o

o [€] =
BIR)S, A% AAFUBL), A4 $43EL) 2 34 FAZEL) 5 Ao s

Az, A (
EFT 5 ok, Az} ole] FgEE AL oht,
( 4

ool WAF, Bie] Az thE BAR olFoj WA Ey B
i o
=

Az FAS(EIL) Ee AAF £45EILY ddFY F28 71 =
= 23 ddS FE2E M R o 13, A 5 GAET
, B9 MR g2 B4R o]Foixl gy 25 ZAY, 43S M) 23 E AHE A5E dAt §
S35 (ETL) /A2 +935(EIL), A3 AASHBL)/AA 53 (ETL) /A2 FHS(EIL) 725 7H F Aoy, o
o] IALEE AL oyt A F=F JI(ER)Y FAE 4 59, < 1000A WA < 150049 AL

A2 4 9I(ER)S, JF =2, 231 3y AA2EW, LB (Langnuir-Blodgett), A3 ZAEW ¢
o4 =AY, #olx AAAMH (Laser Induced Thermal Imaging, LITI) T3 7S thfdt WS o]&3le] g
48 5 .

A S5 ARAERO] A4 FERELE TRE A4S, A4 15 FAERS A=A FEE Teoe
AL Sk, guh, od gAHHE AL oMy, A FF FH9e dE B, Alg(Tris(8-
hydroxyquinolinato)aluminum), 1,3,5-tri[(3-pyridyl)-phen-3-yl]benzene, 2,4,6-tris(3'-(pyridin-3-
y1)biphenyl-3-y1)-1,3,5-triazine, 2-(4-(N-phenylbenzoimidazolyl-1-ylphenyl)-9,10-dinaphthylanthracene,
TPBi(1,3,5-Tri(1-phenyl-1H-benzo[d]imidazol-2-y1)phenyl), BCP(2,9-Dimethyl-4,7-diphenyl-1,10-
phenanthroline), Bphen(4,7-Diphenyl-1,10-phenanthroline), TAZ(3-(4-Biphenylyl)-4-phenyl-5-tert-

butylphenyl-1,2,4-triazole), NTAZ(4-(Naphthalen-1-yl)-3,5-diphenyl-4l1-1,2,4-triazole), tBu-PBD(2-(4-
Biphenylyl)-5-(4-tert-butylphenyl)-1,3,4-oxadiazole), BAlq(Bis(2-methyl-8-quinolinolato-N1,08)-(1,1'-
Biphenyl-4-olato)aluminum), Bebgs(berylliumbis(benzoquinolin-10-olate), ADN(9, 10-di (naphthalene-2-
AL = gdvk. A2 FESEIES] F= oF 100A WA o
T At AR FEFEIL)EY FAVE A bie} 22 W1 E
o

vD)anthracene) % o]E9] &E3d&ES EFsie=
1000A, dZE & oF 150A WA °F 500A Y
u

[}
T /\E]Xe];ﬂ'?l :[Lo Iy o

iy
[>
i)
Ho
o
bl
o,
L
>
4
ofy
[
ox

Az aE FA9ERel AR FYSEIDS ETIFE A, A =5 J9ER)E LiF,  LiQ-
hydroxyquinolinolato-lithium), Li0, BaQ, NaCl, CsF, Ybe} Z& @eE}dE <, T RbCl, RbIg e &
28 3% Fol AHEE 5 o ool dAHE AL orh, AA FUFEILDS BF A4 g B A
A8 #71 F%5%A(organo metal salt)o] E3td EH® olFold F vk, {7 F5EL duyA W= A
(energy band gap)©] W 4eV o]/ E&o] & & v}, FAAXORE A& Eol, {7 58S 5 oMAlg ]
E(metal acetate), &% WlZol|o]E(metal benzoate), =% OFMEolME|¢]E(metal acetoacetate), =& of
MEoLAEY|o|E(metal acetylacetonate) & F5 Holg|o]E(stearate) & X8 4 Au). AA =945
(EILEY 745 ¢ 1A WA ¢F 100A, ¢ 3A Ulx] ¢ 90Ad & Att. A=A FYF(EIL)ESY 747 A=3
vhe} 2o W9 s S A, HAAAR FF AY AE flo] vy AR HA 9 54E

o}

A4 5% FYERS BA AR vk 2ol, 3F AAFUBLL T 5 Avh. AT ANZBLES AE

£}, BCP(2,9-dimethyl-4,7-diphenyl-1,10-phenanthroline) % Bphen(4,7-diphenyl-1,10-phenanthroline) %

lo

_38_



[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

[0187]

[0188]

[0189]

[0190]

[0191]

SIHS3S 10-2020-0068792

Holw e THY 5 gou}, old @guE AL o
fex]
-

A2 A=(EL2)2 A=} ) 2 AF(EL2)S ¥&5 AT = 9¢ 4 Ad9. A2 A
F(EL2)S 733y d=, ERY A5 == WA d5d 5 Adrk. A2 AS5EL)7F FAE d5 FS-, A2
A=(EL2)S F9 4% A4S, o9& 59, IT0(indium tin oxide), IZO(indium zinc oxide), ZnO(zinc
oxide), ITZO(indium tin zinc oxide) 5o & o]Fo]d 4 Ur}.

A2 A=(EL2)o] WMERE A= = vhAbE A=< A, A2 A=(EL2)S Ag, Mg, Cu, Al, Pt, Pd, Au, Ni,
Nd, Ir, Cr, Li, Ca, LiF/Ca, LiF/Al, Mo, Ti ®¥ o5& Z3stE FFEo} EIE(E 5o, Agd Mgl
EE)S T £ k. mE A EdE IJAdE whabgolu}l ukbEsul 9w [T0(indium tin oxide),

[70(indium zinc oxide), ZnO(zinc oxide), ITZO(indium tin zinc oxide) S o= FAFE v =d9e ¥3t3}
= 59 T FE2Y § A

EAEA = ko, A2 AS(EL2)2 HE A3 949 = Aok, A2 AF(EL2)7F R A3 Ad4dxd,
A2 AF(EL2)9) AZdS #Aa A1 4 ATt

0, mwlo] EAEAL gkort, 9 AAele] f7] WA W 224109 A2 AFELL) Al BBE(E
ADel o wiAE 4 vk AFFI(MEADS & 59, o-NPD, NPB, TPD, m-MIDATA, Alg3, CuPc,
TPD15(N4,N4,N4' N4'-tetra (biphenyl-4-yl) biphenyl-4,4'-diamine), TCTA(4,4',4"- Tris (carbazol sol-9-
yl) triphenylamine), N, N'-bis (naphthalen-1-yl) 5& E3dst= AL = v},

ool o AAjde mE f7] AA EF AA(10)E FEe d
2 A= (EL2) Atelol wixl| Aol she] {7|Fel EFate] ¢
Alejel]l wE f7] A F 22(10)E AeEd A A oo s o

g 58 54 vekd Aok =, A AAddd wE {7

o I
Ao o] o8 stES T (EML) o] E3ete], dEF(EML)e] 484 Ad P wPstes oy

F e,
HET A AN G FFRE BE Al A4 FolRE @ A% FIRES AFE A FEYE 2
S glom, shitel B4 okl A% FolRsh Ax £8HE BF wPse] BA dlMe] AR oFo] Folg
S oAk mebd, o Axde BE BEEe O AAde §7] QA BY 2xe] F71F0 AgHel WY B
& AN S AT wE, A AAde] ta SRS wdW 2olE Tee A4 Folns dolw sh} ¥
P, WA FERE Aloley), Eeloldy], EE 0 B 5E 184 942 Ties duzoldarl: ¥
Fatol, B4 UlelA QA FolRsh AR £EF Aol 4G4 HWE FYHES & vk wepd,
AAee] g SFEE B4 WA A4 BUES FAhEe] 7] WA BY AAS) WSl AgE W
¥ EES B0 4D 5 Ao

E9, 9 AAd B BEEe 984 Ad 9% wgFgoRn 7 A4 wY LA wY BEe 302
F an

ool A, AAldl W WmelE FESWA, B ouge] o A4 Feo] nE v G3E 2 A WA §7)
A el A AR WY, T, oldel des AAeE e oldE B A9

) ajAjolm], 2 wre] Wsl7k ool @AHEE AL ohth,

E’ixi, % AA Gefell e v sigh=el 94 el WM, shgh= 1, 4, 7, 13, B 189 94 WS
= A Eé ojstell AWt vk =] TS & ArdEA, & 2w A
o] st7]e] Aol FAFE A =t
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[0192]

[0193]

[0194]

[0195]

[0196]

[0197]

[0198]

[0199]

[0200]
[0201]

[0202]

[0203]

S IHSd 10-2020-0068792

cl g
B (> o ()
- BOH: . P
O

Intermediate A Intermediate B

<FZHA
Ael >

1,2-diiodobenzene(leq) ¢} (2-bromophenyl)boronic acid(2.leq)S 500mé2] Tolueneo] E3|AFt}. Pd(PPhs),
(0.02eq) = A7Fslgtt. F7FE Toluene 400 m¢ 2 2M KoCOs E3}EN 70ml S H7FeF thS SAIF B¢ 87

2

$o] 249 3 methylene chloride(MC) 400m¢$} &F 150m= AlF 2 FE3 g, &=
i3 2 A8 gEvEagdR ZAste] das S0A AS (58 65.70) 2 5T, AR
M7)® A BExlgo R RE 744 AQl AL #Feldkdtt. (HRMS for CigHpBr, [MI+ : caled @ 388, found :

ZHA A(leq)E 500mle] Hexaneol] &3jAFHTE. ¥+ 87]5 0CE 3143 & nBuLi(2.2eq)S A3 A7fsh
A=}

==

&

F AL Eet sy ol
Il =

&

2], TH" N 200m29} SHF 150mE Al 2 3
S MeOH, Ether® AZAA3sI FIHA BE (& 55.8%) 5 538ttt &
o2 HE FHA| Bel AL AT (HRMS for C13H128C1 [M]+ : caled : 388, found : 387)

Intermediate B

(9,9-dimethyl-10,10-dioxido-9H-thioxanthene-2,7-diyl)diboronic acid (leq)®} =7+ B (2.2eq) &
9] Toluene¥} &&|A|ATE. Pd(PPh3)4 (0.02eq) E 2M K2C03 E3H&9 70mlS 713 vhg 443t B¢t g5
WSS, whEo] FAE - MC 400miet TR 200m = AlFH B FE% o, BulE AAS F AEE A
A4y AZvtEay s AAse] Yate e 1(FE 77.5%)S F5IAT. AFEAVE 543 ExFo
By 33E 19 RS FA3kth. (HRMS for CsiHaeB:0.S [MI+ : caled : 734, found : 733)

(2) 39+ 49 A
A AAleel mE gtk sghE 4= olE 5ol sh7] wEeA 3o o8 ddE

[

gl

mm
B
pass
°

K}

2} 3]

cl
B(OH}, . B~
NG + ///!//:@ -

B(OH)»

Intermediate B
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[0204]

[0205]

[0206]

[0207]
[0208]

[0209]

[0210]

[0211]

[0212]

[0213]

[0214]
[0215]

[0216]

ZIHSd 10-2020-0068792

(4,6-dicyano-1,3-phenylene)diboronic acid(leq)®t FZFAl B(2.2eq)E 500mé2] Tolueneo] E-3|AIZT.
Pd(PPh;)4(0.02eq) 2 2M K,C0; E3}-89 70mlE 713+ thg 4417F F¢F 37 wukalqict. whgo] 4% 5 )C

400meet S 200m = Al R FEF vE, SWE AAT §F AE uAE A ARvtEIge R A
of dst= BE A(FE 66.2.50) 5 FEIING. AFEAVIE SAHY ETAFOENE SE 420 AS F<le

STk, (HRMS for CulseBoNo [M]+ @ caled : 604, found : 603)

) sh= 79 ¥4

Intermediate B

.;::_:_7 oS 7 ‘ﬁl:n'/ i, N 5. = =
jj'//ylsl\‘q/ﬂiv’ '\\“‘v”ﬂ\B{OHh + H'ﬁ/\'ﬂ\ - = _Hl//;f \B/L\\;/J[T/L\\\Jj JZF

Intermediate C

00 " e

o,

<FA col >

(9,9-dimethyl-10,10-dioxido—-9H-thioxanthene-2,7-diyl)diboronic acid (leq)$} F7+#| B(leq)
Tolueneol] &3Ath. Pd(PPhy)4(0.02eq) 2 2M K,CO; E3-&N 70ml S 713 of2 447 B¢t 3

R
r
b9

o, 95l F4E $ MC 400m et SHT 200mE AlH F FE23 g, fulE AAS = A4
ARatEOa 2 GA St Y= FHA C(FF 69.4%)E FS53SY. AZFEA7ZE 5435
A Cd AL &elslsdtl. (HRMS for CasHygB:0.S [MI+ @ caled : 540, found : 539)

< 3= 79 4>
=704 C(leq) @ 7FFE(1.2eq)S 500mle] Tolueneol] &3fA)1ZAtF. Pd(PPhs),(0.02eq) = 2M K,CO; E3}-8H 70ml

1
AR v AARE SoF S abslglvh. vbgo] $AE 5 NC 400meet S 200meE AlH St FEd o
, SE AAR F AE 2AE A9 AREIYIR A dsts AFE 1(5E 82.4%) & F539
AFEA7I2 SAD SAFORNH e 791 AL ARSI, (RMS for CusllpBNO.S  [M]+ @ caled :

':L oo m[m
ol _1

I‘E

661, found : 660)

(4)8she 139 944

39

[RF-8-2) 5]

b AR

Intermediate D Intermediate E
<ZZHA) Dol >

(2-bromopheny! )boronic acidZ thAld}le] (2-bromo-3-methylphenyl)boronic acidE AFg3 AS AYstars =
7HA) Aol A WY HUE W o R F7HA DR 68%)E FSeTr. AR IR =A3) =
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[0217]

[0218]

[0219]

[0220]

[0221]
[0222]

[0223]

[0224]

[0225]

[0226]

[0227]

[0228]

[0229]

[0230]

SIHSd 10-2020-0068792

704 D AL Felskgdth. (HRMS for CoHigBra [MI+ : caled : 416, found : 415)

Gl

TUA DE ol&ste] FHA B U LI e r A E(5E 51.70)E FESIT. AR

S
H
Aok FAFo R HE FA EQ RS EAsSItE. (HRMS for CyHieBCl [M]+ @ caled @ 302, found : 301)

Interm ediate E

(9,9-dimethy1-10,10-dioxido-9H-thioxanthene-2,7-diyl)diboronic acid (leq)®} Z7rA] E(1.2eq) S A3}
FEE 19 A W 5 FFEE 13 (58 82.7%)S 5. AHEEAVR SAH3 BExegko 7 RE
i}tg—% 13?_]_ Zd'% @—fo 2:5]' ‘3} (HRMS fOI' C55H44BZOZS [M]'I' © calced 790, fOLlIld : 789)

(5)3}3h= 189 A4

[RE-&-2) 7]

Intermediate B

=704 B(leq) ¢t (3,5-di(9H-carbazol-9-y1)-2,4,6-tricyanophenyl)boronic acid(1.2eq)S 500m¢e] Toluenedl
LA ZHTF. Pd(PPhy)4(0.02eq) 2 2M K,CO; E3p2H 70mlE H71sk o8 4417F Bk 3F wwsgich. w-3ol
ZAE T )NC 400mle} FHF 2002 MF 2D F=3 e, &uE AAS T AAE IAES A9 I2uED
Yoz A Yl FFE 18(FE 77.9%)S F539. FFEVZ FH EASForRE 3EE 18
¢l RS 3k l. (HRMS for CsiHeaBNs [MI+ © caled : 721, found : 720)

2. sgrEel o 29 W7}

obel E oAM= AAlel shet
=9, L0 olvA &9, #AA
R AEy #& YERSIY.

, 2 4, 3gE 7, s 13, 2 3TE 182 HOMO oluyX
o17] oA F9(S1 level) 2t HA 45 of7] A= =H(T1 level),

E 19149 YA F¢ #HES HAYH B A= o8] AAE T, A2 S 2 Gaussian AF] Gaussian
09% AR&3te] B3LYP/6-31G(A)E AFEATE. Abgs HA LT of7] olvx] F2(S1 level) ot HA AEdd

7] o\ A = (TL level)2] ZFo]lE YeRd Zolt},

I 1
33E =5 HOMO LUMO S1 T1 AEst
(eV) (eV) (eV) (eV) (eV)
= 1 -5.48 -2.19 2.69 2.56 0.13
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[0231]

[0232]
[0233]

[0234]

[0235]

[0236]

[0237]

[0238]

[0239]

S IHSd 10-2020-0068792

3 E 4 -5.87 -2.45 2.81 2.61 0.02
StE 7 -5.82 -2.41 2.79 2.6 0.16
313t=E 13 -5.84 -2.39 2.83 2.63 0.2
sI3t= 18 -5.78 -2.31 2.85 2.64 0.21
Hlwej $}3HE C1 -5.09 -1.87 2.78 2.67 0.11

7RG, ol2 R Y Bgte 1, e 4, S9E T
1 dE Adom dAddn. w3k, vl s}

3, % 335 189 ARy o] 0.25
, 2 3 E 188 d3A A4 HF

2 d =HE A5
2o ARy 3 A= AozRE A3 o

Q AANde v SREs WFEFel Tdshs 9 AAde §7 AA wY AxE olde wwow
Azstgleh. B YT 1, 4, 7, 13, 2 189 O FFES WYF) RHE AR Agste] AAel 1)
A AAle 59 f7] AA WEd 2AE A A ST

M) 1€ 7] B-1g SAE AR AHESE B-1E BAE AuD A8l AR® §71 A4 B sl

@?g

BH1 BD1
Hl | 2= AAld 9} FA3HA n(BPE TAE A8 2 AMEsa, vl 35E (1S ZHE A8Z ALE3e] A
28 57 WA @G A g},
A 1 WA AA e 5ol A ALg3E 33HE 2 Hlald 33HE (1S F 20 YEhIY
x 2
313HE 4

3t
=
1
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313 S5
e Ve

HlaLe] s}
C1

)
il

®
Q2

[0240] 2] 71 Aol A 1200A 2] IT0S HEY3 F, ol4xZ2d Adxe P e, Asty 2342 AR
T30 W T8 WE AMetaL o] f oF APE AASglt. 2 5, 400A FAZ NPBE FH38e] A FUT
S Asta, 2R 10A FAZE n(PE F&3le] Ay 555 dAe3T.

[0241] AE 55 ol mCBPet £ vy A AAdo g3l 3gE T Al FFES 85:159 HER F5EE
T 200A9 ESS AU, &, Fos FAE @GS HAAC 1 A AAA 59X = 4t skt
51, 4, 7, 13, 4 185 mCBPS} E%M Z23} 3L, vl 1o]M= BH1 2 BD1S E3gtale] S2bslyia, 4]
e 2014 Blnld| 3}HE C1S mCBPe} &8st 23t

[0242] W= Ao ETLL E22 F7 300A9 AA $42S HFAsta, Loz, 15 (ADSE F7) 1200A 9] A
2 AFS FAstsl

[0243] AAld E v o] {7 WA HF A& Ao AFEE SFHEEL ool AMAISHITE.

AW )

O O Oy

[0244] NPB mCP
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g

mCBP
>

fu

A

L
Fu

3ol A

(71 A
ol A

o

v
ar

[0245]
[0246]
[0247]

o} T cR THEN TET X TE
pr— 0 —_— ; ~
e % z BE &g T F xWi
£S = o B [T TR~ S e o~
7o) ho W Ace or MT HH & OM_ ﬂ o oﬁ A
i ~ 0 €3] ) )
= =R b I B I I e I fT @lxsly Tmal
= = | Ol | of wof B waf =T o o tf o G i U
2 % o — %o P K
= “H o mg mELT LT Bl
& o % X m o oL 5 B ) K
= Lo L LA R T o T w e
W o Ty o~ o ° T o
! do - do o 4 O m R T
w el < & o @ < E S 17rA ™ 5 in
nE o = o | o o | < < w i X W K — oW Ay o))
& o I e D ol ) = oW HAT&A
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mo o} < o T = 2 W il < oy
o < =T Y W
il T g DRl Teg oz 7
y i) T < o F
o = = k!
oL op = CLTS #N&A% W o P T @o o
J =~ il — x 3 T
w. o o 8] 3|9 B | — iy &%ﬁ Hrmt o Cd ST
= 3%(5555576 Lﬂﬂiﬁ 2 _EgeﬂLJan_ulﬂyi__ou_ X =
_ =R s ] T
= ] —_ W
ﬂ ™ = ) Boam o & WL T ok
i - iz} oo T B om © o o
5 e 23 OIFET 5x oz w
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= il ) T =7 X% o
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Calcalal ol e o) 2 EUNC RO ol H R iy
s i f f I T frl —_ T |2
W ZM | | | 75| W_. MNHW o o o ﬂwwﬁﬁv Mrwmﬁ o Eﬁﬂﬂﬁ
= —~
L bt T Mtu Pl TaTe TEE T e
ES T — - X N = o e X
) o B oy o T =
o ;o @ﬂwf T3 WK Moﬂ
- T wE® 2% Pz 2Pz
S5 ! oo o B W HHTN%
< = M= s o T O 2o ) %
< Ea i i o U s IS DT . D N - B I
= —_,— = -
= ¥ |7 T 7| T T T T Prew — g _ X 3T R
g R Foom TER Tl oo
5 O R B e et e e ey w T H = mﬂ»aoﬁa ST E
R L WAEEm g gl T ooy By
o 17rW ‘W\M K" - o o ~ E.E T :.L iﬂ | HT ‘WM OE
o R o G -T2
B o B oRU oo R or @ B W OWR o0 R E N N Ho AR i
= = = = )
< <t v e} [Ve)
[a\} [a\} [a\} [a\} [\
S S S S S

5 el 714
- 40 -

©

E

=

=]
=

= Ak, F

ES

e
=

[0253]



[0254]

[0255]

Hojulx] ¢ W9 elA 2 wis tdstA 4 9 "AAZ
e, Boago) YA WelE WA AR Aol ZAE
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