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Ap B A2 AZE HFHHSR ) C5Chp 7HRAIEY 2F v CCedllHZAIZE 2Fo]a
Ri WA Ry, Rio A Ry H Ry WA Rys= AR SHAHORE, F4, T4, -F, Cl, -Br, -1, 3=547], A
olx7], YE=RY], oiv|tx7], s|=gtA 7], s =dtzic7|
By CCoE A7, A T vIAZFE CCeE7d7], AF E= X SE C-Ceo&=A17], AZ Ee HA 3
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fr
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13HE CCoo&Z 7], A3 %= H|A

H3 CGCAlEREE7], AR Ee HASE GGl HERAE RS A 218k HE= o HF g
CCorERLAd7], A& s Hx S C-CpallHl=AE2EAE7], A8 E=x= vx&E CCootd 7], A%+
EE HXZE G CootESAI7], A3 e v X3 CCopotEE 7], A3 B HX3HE C-CodllHl ot 7],
A% E= HAEE UF -0 S0 a5, A8 Be v gE UF -3 duesgud a5,

=S1(Q1)(Q2)(Qs), -N(Q(Qy), -B(Q1(Q), -C(=0)(Q)), -S(=0)(Q1) HE+ -P(=0)(Q)(Qy)e] L,

Ri WA Ry, Rip WA Ryg B Ryp WA Rys 5 o3 2719 oo 1752 deH o2 (optionally), M= A3}

o, A% e uXEE CCZtHAEY I8 EE X Ee NAZFE GColERAEY I15S 48 &
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b10 % b20S M=Z Ao 1 WA 8 FoA Meld AF5o]ar,
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71 AZE C-Cop FHRAIZE 15, AFHE C-Ch NEHZAIZY 1, XFE C-Co &A71, AFE CCo EA
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Xs= N E=E C(Ryolx

Li A Ly 2 Ly WA Lus A2 538oz, X8 i 088 CG-CoZtRAIZY 15 EE X3 T )X
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7], oty r], sl wr], slugtznT], (@27, CCeEALD7], CCeod?1d7], (o271,

CCAIERLEZA7], GCdlHIZA SRS 7], CGCAEZLADY], CGCalHIZAIZ2LA L], CCeol27],

CoCoootE 5171, CoCaoolFBEI 7], CrCodllEl o2 7], 17} H-R3= £9u8 I, Ut H-1E duz%
Fobgh 25, -Si(Qe) (Qe) (Qes), ~N(Qo) (Qe), ~B(Qa) (Qe), —C(=0)(Qa), ~S(=0)2(Q) B -P(=0)(Qz1) (Qz2) Fll
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A9l eIA,
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#Hd @ 7] (phenylene), Mete|d @ 7] (pentalenylene), <ldld@ 7] (indenylene), YWZE @ 7] (naphthylene), o}=

dd #: 7] (azulenylene), ez d A 7] (heptalenylene), eltyAld @ 7] (indacenylene), ol U e Y]
(acenaphthylene), %EOfiﬂ‘éaﬂﬂ(fluorenylene) Aujo]|R-plo] Z 2o Hday], Avo|R-ZFoUA-HXZF
eddar], wWxEFoddAr], vYdzxzEFeddur], #Adudd7](phenalenylene), HIFEHIUY
(phenanthrenylene), SFEZHAIA A 7] (anthracenylene), ZF2 & E|d@7](fluoranthenylene), E Dzl d
7](triphenylenylene), y}tol g d @ 7] (pyrenylene), Aol Md A 7] (chrysenylene), L ERAId 7]

(naphthacenylene), I|Ad# 7] (picenylene), HHzd#7]|(perylenylene), HNEFHD#A 7] (pentaphenylene), &

AbAd A7) (hexacenylene),  HEFAL @ 7] (pentacenylene),  FHIAE#A7|(rubicenylene), F2UE7|#7]
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971, =7 r], dedr], Sk T], sErAd Y], FRlAd Y], f2E2ddY], eEdr], dEd7], H
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ghd7], WlzE e dr], olaMlEEolEdY], MESFAEAT], o|2MESAIEAY], EfotEdr], HEZHGEY

71, SAHorEdY], EdoAdr], Hulzfebdr], tulzEeddr
Hz7hutE<d 7], ElottolEdr], olvivzyendr], olvttzd vt d7], -Si(Qs) Q) (Qsm), -N(Qu)(Qs),
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FA A desa,
71 Q WA Qe AR €™ =, (0827, CGCu&IFA171, g7, C-C 8272 XZe #Hdr], vl
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sl=gA| ], slEdtEmT], GCndA 7], CCaE=A171, #Ad7], vlddr], gedr], j=Zdr], EFeeHd

_10_



ZIHSd 10-2020-0013204

7], QrERAY], ddEAY), oluEdY], WeEs), ElolE], olRE|olEAY], SAEUT], o] £AE
A7, Aeed], seAg], st seuAdr), QuEdr), Fedeuring)], AEeds], oi
Amed], NxAweds], TgebAds], BTeguds), AL, AdEs), Asdds), duE
grd],  elmedds],  WGESHYZ, AuAds], dxelntEdr],  oliawzEelEd],
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Feddr], EFEHE], smEdy], MxIhEYr], gulzmiEdr], gdHlzdEYr], gUyZEASY
7], gilzsrebdr], Uiz ESFetdr], tizg e dr] 3 tuzEgHeHdr]; 9

Z4A, -F, -Cl, -Br, -1, 3==2247], Aolwr], YUE=RY], olbywr], 3=gixwr|, J=dgxw7],
7], od7], Z2F7], o|AREY], sec-FE7], ter-F87], ME7], iso-otd7], A7), C-CurEIA7],
AEEAE7],  AERHAV], AEERFL7], AESEIEHE7], AEF2IAADY],  #Adr],  J=Zgar],
ZF2dd7], AfolRZ-ulo]lEFewdr], AFolZ-ZRA-NXIFHUdr], WxEFeHdr], tixs
FeHdr], Felddr], =Hdddr], AdEHIY, SEZHALY], EFedEHdr],  EfHddHdr],
HE547], geddr], FEdr], AEU7], onugEdr], HAZHEYL7], EHolEYr], oliEEYY], FAEY

A, el&AEUs), WEdds), SeAds), sdedds), SdnAds), 9], oladEus,
AuEAY], Fes), Axs), olaAwed], WEAELs), TReALY],
971, Az ], Aweds), AdEdUdy), okaeudsl, AREgeds], o
AR ES R EXEE SR EX RS ER NS S EXHE D 227,
Egolds], HEBEAT], SATelEUY], Edobds], UaaFedsl, Ouzeedds], duEdEY
71, FEAs), MEAELY), HaaslEds), gotrelEas], ojutaslr ], otz vy
L SAERANYY], HolERauy], WEtTeeUds], obETFed ], ohhivtelz-n BT
d97], ol AThiE], AT AT ES), obT Mz 2], opEMEAEAY], vAds] 2 s

N

7l B AEE Aol shir AE, BReddr], ssolz-rlel o], Avtolz-Fed-UxE
Fodds], MEEFOATY], TNRETAYs], EReAULY), shEAY], NEAEAs], Cuzzh
97, UNRAEYY], UIENSYY], dUEFeDY), dUZEFE], duzEedds] @ UurE
CEEERE
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Fol A AeE, oyl SFE.
AT 18
A9l oA,

71 Arg= 8] 3kekA 6-1 WA 6-8 F o= stuE Al 2R, ofrl shekE:

(Z41)as

471 g8k 6-1 WA 6-8 &,

Y02 0, S, C(Zy)(Zys) =5 Si(Zig) (Zyr) o) AL,

In B Iy AR 58308 F4&, 54, F, Cl, -Br, -I, 3|=547], Aotx7], YER7Y], oin|t=7],
sl 7], sl=etzwT], (@27, CGCp@EIFA7], #Hid7], vl#Hdr], gadr], d=zd7r], EF2dd
7], JPEZALY], AGEHDY], olvttEAd7Y], HetET], HolEAT], olhHolEUT], SAEUT], oHAIE
d7], FAEudr], AgHADr], Fdugd, dgxdr], JAuELr], FEd(purinyl)”7], FAEdr], o4
FAxgdr], AxFAsdddr], 22297, dzEEY Y], A5dddr], AvEadr], Asgdr], ddE
o], otz d 7], AGEZE I, HUYAE 7], Hlzolm A 7], ol AWl ZEO}E U],
WESAEAS], ol AMESAEL7), EelolEes], HEEAs], SAToEUs], Eelobd], ElobriolE

A7), ejwvtzdE|td7], olujvtzdEutd7], of7tutEd7];
FolA Aelg o= shifolar,

d3& 0 WAl 3¢ Aolar,

d4+= 0 WA 4¢] Aol
w2 o] gk Axpeto] A Alo]Ee|tt,

AT 19

K

A9 el oA,
Ry WA Ry, Rip WA Ry & Ry WA Rise A2 SHAHSR, 4, 54, -F, Cl, -Br, -1, s|=E547], Al
L]_F/]

4
oherl, UERZ), 7], o197, Zzdr), oA 9], sec-€7], ter-id7], AL, iso-ob7], 94
7. GG HAY, AZFEADY, AZRANY), AF2dYs), AF2AuYY), AF2aAd7), 97, o

Zd7], EFeddr], Agolz-uto]EFeddr], AvolE-IFod-dxETeddr], WesFeddr],
HulxEFeddr], soldldr], sdddr], sAdEALDY], SEHALY], ZFodHEY], Edadr],
&LV, gHeudr], fedr], A4E5d7], onuEdr], deEdT], ElokEdr], oliEolEdY], SAEY

71, olEAREY], FHEddr], dAvdr], Asddr], olaFEedr], WxI=edr], dzEudr],
sAaEdr], AvEL 7], JmEd], ddEYdr], okadydr], AGEEZL D], AUAdY], EgjotA]
7], gelzFeidr], dazEesdr], Biudr] 2 Hedr) 3

T, -F, Cl, -Br, -1, 3|47, Aopwy], UYE=RY], opnyiy], 3sl=giAwr], 3=z,
HEel7], odr], Z2A7], o]ARdY], sec-F97], ter-F87], WME7], iso-obE7], AT, C-Cu@FAI7I,
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AlEEAY7],  AEERILT], AEFERIFL7], AESERIHL7], AFRIAAL7], wdr], yzdr],
ZFodd7], Zgfo|RZ-vlo]EReHdr], Ago|R-ZRA-HxEFoUdY], HEEFddr], yixE
Feoddr], seludr], dAddEdr], dAdEHLY], SEHALr], EFFoHdr],  EgddaEdr],
E547], gHewdr], fFedr], 447, onuhEd”], FHEdr], EolEd7], olihEetEdY], $AEY
7], olEFANEYY],  FEYdr], IFxdr],  dvddr],  SguAdr AEL7],  o)alELT],
AukEd7], FEd7], FA=dr], olihF=edr], WxFEedr], iEﬂﬂ%ﬂ 4zﬂﬂﬂéﬂ,%%%ﬂ
d7], fAuEEdr], Alsddr], ddEYdr], oadtdr], AdEEEEY], dAuAdr], o ﬂﬂ@%%
7], MEFeEd7], WRELHd], MRAEUY], olaMlFE}EUY], WMEHAEAY, 1i SAEL 7],

Eelolga), AEAEUN, SAToEYS], EeleAusl, uEFIl, e o], uEaE
7). HEQ], MxsbEe], duEEAs), EettelE], olnthasie ], olnthaslery
7, SAEENUL], EelEzeuds], MEdIends], 4B, ohgivtolzn BT
d97], ohbshbEed7], ohdtiaebdsl, chAtizE oYy, bt MEAEAY], W] 2 s
7] FolA AP Hol® stz Ao, Wy, ol9s], Z2dy), oaRY], sec-¥W], ter-$u,
97, iso-obrl, WY, CrCuIHAY], AZEAYY), AFRAay), AFRdYs), AF2AYY), AF

z23Ad7], #Hd7], vzdr], EFeddr], AvelgE-vtolEReddr], AvolE-SRed-ixEFodd
7], WlzZFeddr], gilzSFeddr], delddr], sAdudr], AdEddr], tEALT], Q gl
971, EgEddr], dEdr], Heddr], ekl AEdr], oviuEdr], dEdr], EopEdrl, o
ZREOFEAY], SAREAT], olHFAEAY], Y dr], deAdr], vt dr], AAuxdr], d=dr], o
29Ed7], AuEd7], Fedrl, FA=edr], oaFwddr], WEdEedr], 4%ﬂﬂ%ﬂ,%3ﬂﬂﬂé

r@n&

=
_,_
=
_,_

mlL mlL

29
£
=

71, Amaed), AvEeds), AEed], AgEdYsl, ofaeddsl, AUESYYs], Auds], W
colulthelsl, Mafedsl, MEElosdsl, MEREAI], ol aMEElolnasl, MESATAS, o] sl
SAEA7], EdolEds], HEDEA], SAUCEUY], EdebAds], duaFerdsl, oz e,
B, FEAY], MEAEED7], duEsEd7], EotdolEds], olvitxsletds], ojv

2], SAEEAAC ], HolFRAE], WA, AEF LA, bt
2SR 097, ol TIEY], AT MEFL], AT MEE oY), oA MEA £, HAd
7] 8 Ed);
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A7) B 12 BAEE okl SRS, 7] SFE 1 uA 40 FA AuE, obul SHEE:

; :
Sy =© N@ :N@ tP' S0

O
O

@ OOO ?‘ : ‘:l
g . 4L,

9

i @ s *N@ J\
*

1

oo L
O Ph O Ph
N O k S Ph @
e
S
21 O 22 O 24 O
O O "" Ph
e Bes w:. :-.:.
Ph O O J;}Ph O O O o Ph N’@
S5 5. gt )

25

o 0,0 ‘:. : ’:q

2,0
=
29 S 30 O 3 O 32 9

_14_



[0001]

[0002]

[0003]

[0004]

[0005]

[0006]

[0007]
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t-’l

36 @

¢

®

< oO
Sl O ” &

© < © OO N
& @) o

37 38 39 40
X ERL
7] & & oF
obql 33tE 9 olE EFher {7] wg Az #gk Flojth
W E o =
7] @3 AAH(organic light emitting device)®= AHFE Ax2ZA, Fe Ao H|Ste], Alokzto] &
ZEH2EVF 4 Bt ojyg, SHAZke] wWEX, 3E, FeY 2 SHEE B 5t ‘:1r”‘“§]'7}
=
A7 71 B AAE 7IH R Al Fo]l X EHo] i, AT A1EST AdE-l

transport region), 2

9t FEE M 5 Q. ) AAFoRyE FU8 4T 4T
_1'_"1_

o, AzdFozyE FH A A% 55 9e Aol @
e AdlEe WHS JgeA AATe] A E(exciton) S B4
= WshA Fol YyHT

&8k Aol

obl 3HiE 3

9] 52 7
A Zvlo] w=

<gtehy 1>

X2
X7

Ar4_(|—14)a14 )\ J\ /(L11)a11—Ar1
/N——- X7 L,—N

r3—(L13)a13 (L12)at2—Ar;
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W= Ax 4 99 (electron transport region) 2 A|2#
o

Fol EAHoR F4sof
S 99e Ffelel WYFoR )%
43 2 ARk

i, a7 stk 12 ®A1H = ofvl shgh=e] AlwEnh:



[0008]

[0009]
[0010]

[0011]

[0012]

[0013]

[0014]

[0015]

[0016]

[0017]

[0018]

[0019]

[0020]

[0021]

[0022]

[0023]

[0024]
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<14 2>

(Rzo)bzo/< S R RN *

271 B8k 1 3 2 5,
X & N = C(R)olx,
Xs= N BEE C(Ry)ol,
Xs& N B C(Ry)o]L,
Xs= N EE C(Ry)olx,

Li A Ly 2 Ly WA Lus M2 54z, 2%

t#
;

= HXZE CCo?tHAIEY 1

b2l
e
rr
ol
e
rr
=
2

FE CCudllHZAIZY 2FolaL,

all U] ald= A= SgHo=Z, 0 WA 5 FollA A™E Ggola,

Ary WA Ars2 A2 588 ez X3 e HXEE CCopolR 7], X3 T v X 3E C-CoolE A7)
T HX3E CeCeolEEI 7], X3 e v X3 C-CeallEl 2ot 7], X3 e vX3td 17} v]-w3E 5
Fois aE, A3 e 9X3EE U e-wEs dEESEudt a5, -SiQ@Q)Q),  -NQD(Q),
-B(Q(Qy), -C(=0)(Q1), -S(=0)(Q)) =& -P(=0)(Q)(Q)°]L,

A A7) SHEA 22 WAR gl

X102 N(R31), 0, S, C(Ra)(Raz) EE Si(Ray)(Ras) o)L

A B Ay A2 SHH0R (Co TMHRAEE I35 BT GCodlHEAIEY 1Fola

Ry WA Ry, Rip WA Ry & Ry WA Ryse A2 SHASR, 4, F54, -F, Cl, -Br, -1, s|l=547], Al

obx7], HERY], ofvyir], s=gpA| 7], slEgtznr], A& Ex HAEE C-Codd7], A& = HA

FE G CoRE7], A& E= HASE CCa271d7], AF = HRAEE CCopdTA7], A$ T HA S
G CAEREEA7], A Ee HASE Gl H A SRS
CCoAl LA, A& e HXEE C-CeallHEAEREAE7], A8 e vX&E CCootd 7], A%+
T HAZE CGCootESA17], A& = HIAZHE CCoobdEl 7], A8k E= v[X8E C-CodllHl =otd 7],
A E= vAgE U =R S0 Oa, A B uAgd UF v-REs dEHESdud aE,
=Si(Q(Q)(Q), -NQD(Q2), -BQD(Q), ~C(=0)(Q), -S(=0)(Q) = -P(=0)(Q)(Q)elaL,

Ri WA Ry, Rip WA Ry B Ryp WA Ry & ©l27 2709 o)) 22 AdE# o2 (optionally), A= Zgs}
o, A% L= vHXFE CCeo?tEAEE IF Ev X3 E£E HX3E GCdlHEAEE 158 ¥

al,

)

A7) AZE CCo FHEAIEE 25, X8E (-Co NEZAIZE 5, A C-Co €27, A2HE CCo EA

riet

, AFE CCp AEZLEA7], X3 C-Cyp HZAEZZY
A7), AZE C-Cyp AAZFZLALY], XEE C-Cyp SNHZAIZZLAL 7], X3HE Ce-Co oFE 7], A 3HE Co—Cep ©F

gd7], XgE C-Co &71d7], AZE C-Co EFA17]
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[0025]

[0026]

[0027]

[0028]

[0029]

[0030]

[0031]

[0032]

[0033]

[0034]

[0035]
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FEA7], XFE CCo oFEE 7], ABE CCo SEIZoIE 7], AFE 17} v]-4d% 30 a2F 4 X3
87 F Ho® sk,
F50, -F, =Cl, -Br, -1, 3|=227], Aolwr], YE=RY], olutxy], segAwr]|, 3l=agtzxr], (-

Coo271, CrCodALD7], CoCeo271d7], C-Co&FAI7]5

¥ 17F -0 SRS us 150 A

F50, -F, —Cl, -Br, -1, 3|=227], Aolwr], YE=RY], olutxy], segiAwr]|, 3l=egtzxer], (4
GAIZREZ7], G CllHRZANEZRZEZ7], CGCAIEREAEY], GC3lHEAZELEALY], CChpotd7],
CoConFEEAI 7], CsCooFREI 7], CiCoodll Bl 2ot 7], 17F v-waks S3ohst 1f, 17 v-was se =5
o 15, -STQ) Q) (Qig), ~N(Qi) (Qr2), -B(Qi) (Qiz), -C(=0)(Qu), -S(=0)2(Q11) 2 -P(=0)(Q11)(Q12) Sl

A AdEE AHojx sutg X3E, GG A7), CCuEAE7], CCod71d7] B C-Co&FA171;

CCiAE2YA7], C-CalHZAE2LD7], GCAIEZEALY], G-CdlH2ZAE2LA D], CeCeotE7],

CoCuot SN 7], CrCuolBEI 7], CrCalElobelr], 1} vl S3tohe 25 9 b v-23s de e
FHTE 18
F5%, F, ClL, Br, o1, =S, Aoher], MERY], ohutns], SmgAesl, dmsas], o

o7, CrCa AL, CrCuR7197], GG T, GO FE LY, CrCodl HEANZERAT], CCy
AZRZAALD], CCoHZAFRAAD], C-Cuokd7], CrCuotRSA7], CrCuebRE 7], CCosllEl 2o}
970, Vb ou-gws EF9ve 2F, Uh -Ras aussntd 2%, -Si00 @) @), N @),
B(Q) (@), ~C0) (@), ~S(00u(Q) 2 -P(0) (@) (@) FolA A Ao shtz A5, (A2
H07), CrCuHZAZZAAT], GO A RRAADT], CCosl A FZAAD], CCuebe 7], CoCoold
A7), CCuobBEI 7], CCual I Zokr), 17h W-3g% HY0E 1% % U 0935 st

=S1(Q31) (Q32) (Qs3), ~N(Qs1) (Qs2), -B(Q31)(Qz2), —C(=0)(Qs1), =S(=0)2(Q31) Z -P(=0)(Qs1)(Qs2) 5

FAA AeE

A7 QWA Qs Qun WA Qus, Qo IR Qs F Qn WA Qe AME 5HHo=Z, 4, T4, -F, -Cl, -Br,
-1, B EFAY], Alolwr], UERY], oputr], =gt x|, dEgtZzr], GCodZ7], CCepdAd7],
CrCe0&7197], CCooFA171, CCipAlE2LA7], CCdlHZAIZZ2LA7], CCAlE2LEA D], C-CydlEl
2AZ2AAY, C-Cuobdr], CrCuAldl 2ok, 1) Wl-as Fua 2§, b u-gas sz
o3t aF, vjEdr] 2 gHaldr] FolA deE.

OE el weEw, AL 7] ALASel digE AzaT; 2 A AT 7] A2 Aelol A
T OBYEE TFF ANFE TFHT, A7) 47150 FEW vk e okl AFESL 1F oY I, #
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[0036]

[0037]
[0038]

[0039]
[0040]

[0041]

[0042]

[0043]

[0044]

[0045]
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<5514 1>

Xz
X7 X,
Ar4_(|—14)a‘:l4 )\XJ\ N/(L11)a11—Ar1
— " L,—
/

\
Arz—(L13)a13 (L12)at2—Ar;

<3}t 2>

A7) 884 1 F, K& N EE CRDOIAL, X= N EE C(Ry)OlaL, X3& N EE C(Ryolal, X2 N EE C(R)O]

d FdAE W2H, 7] X432 CR)olaL, K= C(RyelaL, X2 C(Ry)olaL, X= CRDE & o,

A7 sskA 1 F, L A Ly B Ly WA Lye A2 58802 X8 e HXEE CCe/tEAIEE 17 &
= A3 e vA3kE C-CedllHl ZA &8 15 ot

d A= 2m, A7) L WA Ly 2 Ly WA Lus A2 S35z,

#d AN 7] (phenylene), A& DN 7] (pentalenylene), AEd#7](indenylene), YZE 7] (naphthylene), o}=
Eﬂ‘é{ﬂ(azulenylene), ety d @ 7] (heptalenylene), AdttAld A 7] (indacenylene), ol Uz El dl 7|
(acenaphthylene), ZF2dd@”]|(fluorenylene), ZFo|Z-ulo]ZFo#|ddlr], 2no|2-ZFQU-HZZF
eHd#y], MEFFAULAr], owlzIFedder], dHdddd|(phenalenylene), HIEHLHAY]
(phenanthrenylene), <tEz}Ald# 7] (anthracenylene), SFQ#EHL#7|(fluoranthenylene), EdH
7](triphenylenylene), slo]dd @ 7] (pyrenylene), Agto]Ald A 7] (chrysenylene), U ELAE dl 7]

(naphthacenylene), TAd#7](picenylene), FNHzd#7]|(perylenylene), FNEl=d# 7] (pentaphenylene), &
Al @l 7] (hexacenylene),  SMEFAE @ 7] (pentacenylene),  FH| A 7] (rubicenylene), FEUYL7]|z7]
(coronenylene), ¥ e odd”]#: 7] (ovalenylene) %

ol

T, F, Cl, -Br, -I, s|=547], Aotwr], HERY], olty], s=eAwer], s=edzer], G-

Co7], CrCdFA7], AlEaddr], ALY, AS28d7], ASaddHd7], AE2234d7], #d

2, wEsidsl, gedy),  Agdds],  ddrl, ugzds], olzddrs],  @Agddrs],  dokds,
SPAUEE Y], BReddy], Avfolz-nlo|EEeddy], NaxZTeddy], UNzITeddr], dddds],
AuEdds], Esdy], EFedudr], Esdddr], stelalds], ZetolAdr], wEeids], A
g37], Hsledy), AEds], SaAdy), AEAEY], $EAds), Zeddr], ewdds], WE97], g

oHd7], FFed7], olnvEdr], IHEdY], EopEdr], oliHotEYT], SAELT], oEAEYY], v
gqd7],  JgAdr],  gn E]‘éﬂ Aﬂ\:}xgﬂ, o|ARIEH7], IEY7], AuEA7], FEd7],
A=gd7l, olaFEedr], MxTFsedr], 2adAdr], vzyendr], Axsdegdr], AuEedr], A
=ed7], 7hEd7], sdEYdT], O}lﬂE]éﬂ AGEZe7], AuAdr], HxolvarEd7], wlx
7], MEEosY], ol aMEEleEUsl, MESARUS], o|aMEsAEsl, Bl HEdE
2. SATOLEW], S, DA, GEEA], DEIEA, dah e
Z7HEA 7] EIO]‘E]OI‘}‘O]ﬂ, ojuttzy Etjd 7], olnvtza g Htd 7], -Si(Qs)(Qs)(Qss), ~N(Qs1)(Qs),
-B(Qs1) (Qz2), -C(=0)(Qs1), -S(=0)2(Qs1) F -P(=0)(Qs1) (Qsp) FolA HAeElel Aol stz ke, Hdr], 2

geddr], dddAr], »yzddly], oizaddAr], FaudAr], AoAddr], opuzE/r], 3o

v m9 =ik1

i
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[0046]

[0047]

[0048]

[0049]

[0050]
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A7), zgo]g-mupo] 2R Y ddlY], Avole-EFed-MxIFodidr], HMxIFedddr], HuxET
eddAY], sgdddr], AdEALA], AEGALRAY], ST, EuddU Y], ol
71, AzpelAld @], YZepAdRAY], dAdRY], dAEdddr], deEdAr], SAdAr], detAdAT],
FHAERY], mzdRr] 32 et d

FollA deE = 9o,
A7 Qo WA Q2 A2 SHPoR, (o271, CCodIA17], 3dr], C-C a7 = X&kd Hd7], v]9
d7], Heldr] 9 yzer] FoA Aded 4 Q).

Q FRAAE B, A7) L A L A2 SY402, WAl 0§ 2 F44, F, Cl, Br, -1, =54

d
it

71, Alokw7], YEZZ], opntnr], s=ehA ], sl=gkziey], C-Codd 7], CrCao@EAd7], CCoZ7ld
71, CCodFAI7], CGAEREA7], CGCdlHZAESR2LRAY], GG AE2LE7], C-CodlHzAERY
AE7], CCoootE 71, CoCoolbESA7], CCootEE 271, CCodllHl 2ot 7], 17F v-03% Fdus 5, 1
7 - SEE S e 25, -Si(Qa) (Que) (Qes) . -N(Qu) (Qe), ~B(Qu)(Q), ~C(=0)(Qu), -S(=0)2(Qz) =
“P(=0)(Q) (Q) TolAM Aed o= stz X ghel, WAl Z15; oA Ad8d 5 v

AR

2 S maEN, A7) L WA L B Ly WA L AR 58502, 3] 884 3-1 A 3-26 5 o=

=1
shuz FAE I5d 5 vk

(21)d4
(Z1)d4 Z1)as *0
~Z xR
. A (Z’ I T U4
NP

3.5

* * *

W X Ny X
| s oo @e [ F— e [ X
NP * Xy . . Py
*t *¢

36

37 3-8 3-9
* * *
N N Z e RGN
. T(lq)ds @)—“—;——“7(21)@ Q%(Zﬂde %ﬁ”“
*% *Y *9
3-10 3-11 3-12 3-13
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[0051]
[0052]

[0053]

[0054]

[0055]
[0056]
[0057]
[0058]
[0059]
[0060]
[0061]

[0062]

[0063]
[0064]

[0065]
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(Z1)as 3 2,
] =X
(Z2)as % A~ \
={ “(Z2a
3-17 dex

Zas  (Z4)as

(Z2)aa {Z2)ua * (oo (Z2)as

3-22  (Zoas 3-23 3-24 3-25 3-26

d7) 8hehA 3-1 WA 3-26 T,
i WA 7= A2 SYAeR,
o], 3l=eY], s|=EET], = ol 4, Qi) EE= olf]
A, CCu¥A7l, CCdIA7], #d7], wsdr], "Hedr], bzdr], Z2FedUd7], Avfol2-H|EFo7
97], dxZFeddr], yixEFeddr], AdEddr], StELAEY], ol dr], AgtelAdr], I
971, dA=Adr], demddr], dauaAdr], FA=edr], olaFEedr], Axdedr], AuEydr], 7t
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guigdar], gdoedar], Egoixddlr], Az ddr], oixFEeddr], WxFsdddr], =&
AdA7], YzEEUddar], AsagdAr], AUEEddr], Aseddr], AdEYddr], ofmagyd
7], AGEZIIAT], HuAdAdr], dxontEdA ], o|aMlxE oL Y], MEIAZLAY], o|aHx
QMZ“{H EgolEd ], HEHELAY], ojnthzyddly], olvttzugutdAr] 2 ofx7turE
dd7); g

=

s, -F, -Cl, -Br, -I, S|=547], Aehwer], YE=RY], oty s|=epAe7], s|=dtxe7], (-
Cod7], C-CuE=AI71, #d7], Hl=ld7], gedr], »=zdr], EF2dd7], Avolz-nEFeddr], #
zEFUd], OHxEFeddY], AdEddY], AEALY], FFGHEY], Egudadr], dteldd
71, AgtolAd”], #Adad], detAdr], AkAdr], dEeAdr], Bleddr], Febdl, shEdr], e
7], ol&adEdY], MEFebdr], WxEeHdr], gulxifebdr], UHxE e dr], WxrhEdr], ol
z7mEA7], OlEdEd7], dudr], onuEdr], dekEdT], EopEdT], oliEoEdr], FAREY
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[0428]

[0429]

[0430]

[0431]
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7], olFAEYY], ElottolEdr], SAttelEdr], gAY, It dr], Idodr], Egelxdr],
A dr], olaFEedr], MxFEedr], 2gexdr], vzEndr], FAxsdgdr], AuEdr], A
=247, HdET 7], olaEtd ], HFEZ I, H A7), Hlzo|mtEAd 7],
oMl FE|OLEUY], WMIEZAFEYY], o|AWlESAEYAY], EfolEdr]|, HEZHEYY], olnvxigrdr],
oljtpzyglutjd ] @ olxFhutEd 7] FollA AEd Hox vz xgE, dddr], yzdar], 252
dddr], avolz-nZEeddar], MxIFoddAr], guzIFodaddr], AdEHIAY], EA
Jdav), FFeddddr], Edddadar], sejddAr], Aol Addy], AdddaAr], detddar], &
&ﬂé{ﬂ,Lﬂﬂéﬂﬂ,Hgﬂé%ﬂ,%ﬂéﬂﬂ,ﬂW%“{ﬂ JlEUA7], ojadEUAY], WEFetd
A7), WxEoHdAr], gulzFaddr], guzeedddr], WxsmiEddr], guzsibEdar], o
A=A, Igddr], owgEdr], JeEddr], ﬂ@i“ 7], oliEolEdAr], SAELAY],
o] FALEY Y], EloltolEdd ], SAlHelEdAY], FHAHAY], FYutdA], A dAr], Ego}
A7), Ay, olxFmedAr], WxFEedAr], ZgaxdAr], Yo dlr], F5ied
A7), AGEENY], AEgdAr], AdEUdAr], oiaguddr], AdEEHIANY], Avxdr], #
ZoluthEd ], olAwlzElELNY], MEKAIZAANY], oAl EZdAr], EgolEdily], HEZDE

A7), olvtzy oAy, ojvttzyntdar] 9 opAFiuEdA];
Ao, oo FAH= AL ofurt

< T
02 Fddo] w2, 37] 384 601 2 601-1 F xel ¥ xebll WA xe613& A= Sf@Ho= 0, 1 =

T 08 Fdde w2, 37] 38k 601 2 601-1 T Reor 2 Repp WA Ry AR 5HH O R,

Foddr], ATEULY], dEALY], EFLTHEY], EduU L], ol
271, dEd ], @aAdr], e r], geddr], sekdr], shbEdr], o
Frebd 7], wlzEleddr], tlzsebdr], duzEeddr], dxzietEdr], g
471, EYdr], omvEdr], dEAY], EoEdT], olinEoEAT], SARES
obEA7], SAHHerELY], dEAEY], et dr], AuHdr], EgoAdr], FAEeldr], o4
71, WzFsddr],  ZEEAdr], y4ZEAYdr], Fsdedr], AdEddr], AsEd
AdELYEY], otagtdr], AdEEHEY], HAAEY], dxovuEdr], olaHlzEoEdY], HES
E947], olaMlESAEdY], EotEdr], HESDELY], ovvdzyetdr], ovivzyviydr] % opxt

=

Ad7], mEdr], "Hedr), gzdr], SFeddr], avjolz-nEReddr], MxEFeddr], o
71, 7|
]

o
a

o
a

Slegx 7], sl=dtxw7], (-
HAd7], gdd7], =g, FF2edd7], Ago|2-nEFoddr],

71, EFudaEdr], dolae
, gl

(@

Fok, F, 01, -Br, -1, =847, Aohws], UERY], opvltlws],
WD, C-CaR A7), D), vl

FeHAdr], dulEEs
, AEtelAld 7], H"ed
, o]ACEAY], WEF

71,

= =Feddr], dAdEALDY], FEHAET], EFL
71, e r], AxAL Y], e Y], ElLL Fekdr], FhkEdr], o
Febdr], WlzElesdr], gulzsebdr], vl HAd7], WxzzhEdr], o
7htEd7], HulzdEd”r], dudr], omgEdr], dHEd7], EHeolEdT], oliEolEAY], SAFES
o|EALE “ﬂ ﬂﬂﬂ%i“ﬂ SAtHerEA7], dAEY], duydr], deuAdr], EdeAdr],
71, olaFmedr], WlxFEedr], 2EeAdr], UzEydr], Asdddr], AvEdr], A
AdEHYE7], ob=elyd 7], HAdEZLY], HAAE7], HzolrvEd 7],
obEA7], MESAEA7], ol2MESAEALY], EfotEdr], HEZHELY], ovuzdydr],
viglujtdr] B ophutEd Y] FellA AdElE Holm shur Agkd, #dr], wHd7], EHedr],
7o), avolz-nEFeddr], MxEFLdUEr], UillzsFeddr], AdEHLY], &
EFeEHd”],  EgUddEr],  deludr],  AftelAdr],  HEHAE],  HAedr],
FArAd 7], et Y], Eeddr], k], ThbEdr], dEdr], cladEdr], WEFdr], WxE e
A7), gEsetdr], gzE e dr], WzriuEdr], ﬂﬂiﬂﬂi“ﬂ tlzdEd7], dHydr],

el
|

N

|
1,
19
97
SEE
597

i
inﬁ%

&m}rj&iﬁim&iﬁi

Wﬁm}r*

J

o
=)
Lo

& oo

I
it
mgim BN

N

[
%

HE], AeEA7], EolEUs], o|EllEUY), SAENY], ol&AEUY], ElotrlolEds], LAl
S, SAANIl, SEeddl, oA, Eeeldudl.  Asedsl  eladseus,
Mz Ee ], Teeds), dreedds), Asdeds], AuEeds), Aseds], Adsdudsl, o
aedy], ARES ], AuAdr], EounEUs], o ANREIEAY], WESAEDY], ol
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[0434]

[0435]

[0436]

[0437]

[0438]
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NEAY), EdolE], HEGEL], olnas s, olrdasergs] @ chinEdsl; @
-S(=0)2(Qeo1) Z -P(=0) (Qso1) (Qso2) ;
Fol A AeE
X

471 Qeor B QeeeOll THSE AHe 2w A Aol 7AH vlE FF3).

£gd 5 glout,

ET1
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_57_



[0443]

[0444]

[0445]

[0446]

[0447]

[0448]
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ET25 ET26 ET27
N™ N N™~N

ET28 ET29 ET30
& =
N \!
A LT
7
Na 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), Algs, BAlq, TAZ(3-(Biphenyl-4-yl)-5-(4-tert-butylphenyl)-4-phenyl-4/#1,2, 64~

triazole) 2 NTAZ FolA d&H Aol shte =& XFT 4 Ut
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(150) Zg-ell

ol A= (cathode)

(A2 =(190)]

[0469]
[0470]

~

Il
=

SF(combination) g Al&

3]

9 ol5e) =

shekE

A7) A2H=(190)2, 'L,

(Ag), vF2vlEOg), &7 A, &FrE-d8Al-Li), Z&(Ca), vk

[e]

pu
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120 <ol A
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=

(Mg-Ag), ITO
A7 A2A=(190)2 F3
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g e ok,
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271 A2 =(190)

[0472]
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[0474]

[0475]

[0476]

[0477]

[0478]

[0479]

[0480]

[0481]

[0482]

[0483]

[0484]

[0485]
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A, = 29 F7] @G 22H20)= A S(210), A1AS(110), F715(150) R A26=(190)°] A&l = 4
sH TEE Za, & 39 7] 2 A6 = A1-=(110), F715(150), A2 =(190) R A12788 5 (220)
ol zZtel® ATH TxE i, = 49 f7] T LAU0)= ALY (210), AA=(110), F715(150), A2

A
AF(190) 2 A2WFF(220)0] AEl2 HFH F2E %=
T 2 U4 4 F A1AF(110), F715(150) 2 A274=(190)

g
f7) W 22420, 40)9] £71%(150) Fe wERy 45 v w31y
z

%‘ = 0 6] R LA RS \__v;{_
(110) 3 AN1AFS(210)& A F-2 AEd 5 3L, 7] 233 22430, 4009 #715(150) = 23FS ol
AE e WESRY AdS e FHE A=)l AAS190) RO AR S (2200 A gF-E HAsE T
A
71 AABS(210) B A S(220)2 ®BAF Ao el ofste] ofF Mg ass FAVE 9Es @
= A
71 AL S(210) R ARAES (22002 AR SHHOR, f7leR ofFof3l #7] AT, Fl=R o Fo
A w0 AAF, EE 4% 2 $18e TS 59 495D 5 A

71 A1 (210) 2 A2 F(220) T A% e, AR 5HACR JHHAEE SRtE, dHZEAEE
3gHE, o}lHlA 3IEE, ¥=23 F5%A  (porphine derivatives), XE=EA]old F%EA (phthalocyanine

derivatives), YWIZEEAJold %A (naphthalocyanine derivatives), &Z# &< ZA 2 °L7LE] EgE

T

A Felld AgE Hojx shite] 2dS 29D 5 v AV FHEAZY dehE, dHEASY e o
ofAl Bgt=e, A¥Hoe®, 0, N, S, Se, Si, F, CI, Br B I Fol =g Hojke sjr}e] %i% A

o
272 Agd F 9

471 AR S(210) B A2AYS(220) T Aol= shub=, A= SHA R, oflA et

l

el

2

’

o 4
Rt
i

o 2
4 &
o 11
':L

LA T
no

-

rl

2

w2, 7] A1AEE(210) 2 A270FF(220) F A
S sghE e 3] gheb 2022 BAEE e
E}% ojo] waw, 47 AAFF(210) D A2PFF(220) T % s, AR SHPFeR, A7)
128 14%%1 HT33 % 8l7] 343 CP1 WA CP5 FollA Aejel sihes 238 5 glont, ofd d4s=
obytt.

oot
o mot
m{n
jm}

CP1 CP2 CP3

i

F7) 4% 2E % 104 48 Festel Awsigiont, old dgHE AL ohdh.
s

F7) AE 7 496 23E 7 T, BET 2 A FF Y 3} =
g AAEW [BH(Langmuir-Blodgett), QI A =AW Holx =ZHE

[e=]
— =
Induced Thermal Imaging, LITI) &3 #< tjkst WS o] &3le, 24 Jdo A= 4 At



[0486]

[0487]

[0488]

[0489]

[0490]

[0491]

[0492]

[0493]

[0494]

[0495]

[0496]
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=
AT A, =& 2AL, o2 59, 9F 100 WA 2F 500C =2 2% oF 10 WA < 10 torrd AF=
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
FAL A9, 78 AL, o5 59, 9F 2000rpm WA ¢F 5000rpme] FE &% E oF 80T WA 200TC<] d4
g 2% B9 WelA, dAgstaar st Sol 23E As @ PAgstuA st T FRE 1Sty Agd S
AT},
B gAA F CedZ7E, 8425 1 WA 609 A8 = BX3y 9= 8854 17Hmonovalent) 18
o

mEt, FAESL del=, wW'r], ddr], =AY, o]AaRdY], sec-FE7], ter-F"7], HML7], iso-o}
271, @27 ol 3}EY. E AN T CCudARV= 7] CCe¥ATIe LY TxE e 27t

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

AN F GCoEAE7E, 47 CGCpEd71e T3 e gl sk} o] o] vha o]F AvS X3 v
sted aFe ovlskd, oo FAIAHSl ded=, fEdr], ZEAEY], FHEY so] 23EH. E WHAA
T Gl 371 G CodAld7Isr sd3 725 2t 27F 255 9vdn.

AN T G Cad7Id7e, 471 GCp@d71e T3 e dddel] sk} oo v A% AdS X3 &

shed 25S duet, oo FAIARL del=, dEldr], Taydr], Fo] }EY. # BAA T CCod
7197 471 CGCo271d719 47 725 2t= 27 aFs vt

2 HAAN F CCeodIA7E, -0An(d71A, Ape 371 CCed A7) saals 2te 7F 258 v
W, oole] FAAQ ddd=, WEAY], d5AY], o]AZRIAEAIY] o] EFHET)

2 HAAN F G CAIEREAYE, &@2F 3 WA 109 17F 23 'sld BxeAEE 25S ovey, o9
TFAAAN = AERZ2L7], AR5, AS2IEY], A = g

YAA F CGCAER2d A= A7) CGCAE2Y

B (AN T CCpillElZAIZ2LEZA7]=, N, 0, Si, P 2 S FolA Agwd Hojx 3o sz A5 ag-
P4 AARA LFF T 1 UA 109 Vb ReAFE 25S oulsn, ol FAldelt 1,2,3,4-5AE¢
ol=8t)d”](1,2,3,4-oxatriazolidinyl), EIEZHS=2F2bd 7] (tetrahydrofuranyl), HEZSI=ZE Q7]
ol xgdEAY. 2 PAA F GCpillHIZAZZE AUV = 7] CCilHEAIZZ2LA7|9) Fd3t 25 2
= 27h IS el

E gAA F CGGAIZFESALZE 8425 3 YA 109 17 ZxAFE a0z, 18 o Hojx 3htel
oz AZRE 7HAY, HFSA(aromaticity)S ZHA @E IS guistH, ol FAdd= AEFEFEHEY],
AgmaAds], 227 Fo) THAL. B @AM F CrCAZRAALAIE A7) GO 2R

drlsh FUE TEE 2E 271 35S odvw,

i—o

B AN F COCudlHlZAZ2L7d7]E N, 0, Si, P 2 S FoA Adz FHojx dte duz 9= 1y
P dAEA 2 gAaF 1 YA 109 7F ReAlEY 25024, 18 U Aok st olF AjdE
b=t} A7) CCudllElZAZ2adAd 7o FAdole, 4,5-U3=2-1,2,3,4-SALEZo}EA Y], 2,3-U3|=

23rehd7], 2,3-ts|=REAEY] o] 2FET. & AN F GCualHlRZAIZZIALNT]= F7] C-Ch
FH A S REAL 7} A F2E = 27 AFS v

B wAN 5 CCootR7IE 845 6 WA 60719 FtRAEE s A A~dS 2= 17Hmonovalent) I1HS
ousty, CeCootE 7= ©ag 6 WA 60712 7HEAIS Y WS AA'S Zhs 27Fdivalent) 1S 97

gt 7] CoCooka 718 FAldlell=, A7l vdzer], tEAEY], sdEddr], stoled”r], AztolA
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[0498]

[0499]

[0500]

[0501]

[0502]

[0503]

[0504]

[0505]
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2 YAl F CCedlHZoIE 7= N, 0, Si, P 2 S FollA A8®E Hoj= 3ol sz x5 nz-g4 <
A2A xZgeta g 1 WA 6019 ElZAEY WEES Al2RS 2te 7 58 9vlEta, C-CedlHR
ofddl7]= N, 0, Si, P 2 S Tl Aded Aoz shte] Hlz s ne-84 AA2A T3stal gasg
1 WA 60719 elZAE8 B A~Eg Zte 271 5SS ou|gitt. 7] CCedll el 2ol 7] 9] A ol o]
=, Jggdr], FAgrigdr], Fg8xdr], FgEgAdr], EgerAdr], Az dr], olaFAEgdr] 5ol £
STt A7) CCodllHl R 7] E C-Codll Bl 2ol A7) 7t 2 o) 49| aglEs xgst A9, 2 o) neled
Az =38 & ok

2 PAIA F CCotEZA 7= -0A1(A71A, Aipe= 7] CeCeolR7IHE 7121713, A7) CsCopol EEI 7]

(arylthio)¥ -SAws(A71A, As 7] CoCeobE 71719 E 7l 70T},

owgAM F 17 v-9es £33k 25 (non-aromatic condensed polycyclic group)< 2 o]4e] ]zl A
2 =35o] gla, 18 A AAERA @A wS xEsla, 2 AA7} 8)-913EA (non-aromaticity)gS ZHE
7F 2u(dE 59, g4 8 WA 602 7HD& ongtt. A7) UF v-wES S0k 259 Aol =
EFeudr] ol TEY., E WAA F 27 v-EsS S9us 258 A7) U u-wEs S90E aF
I A F2E ke 27 AFS 9vEt

B w(AM F 171 v)-943F gH 2% 303 15 (non-aromatic condensed heteropolycyclic group)< 2 o|4F
o mE7F AR EFEH dar, 1 FA YAZA g Qo N, 0, Si, P 2 S FoA AeE Hox dhrte
SHZE YRS xgstar, BA AAVE v-wESAS 2 UL 25 (dE 'Y, 345 1 WA 60 DS 9

Mg 7] b W-gEE sH2Egee g FAdes, Eas] Sol
s s EtE 1S 47 Ub a-3gE duesgue 1§ §
& ojnjgt,

B BAA T CGCoZtBAIEY 2Folsd, ag-¥4 dAzA gavks 233 g 5 UA 609 RmASE

EZrET. 2 AN F 2
[e))]
=

& FxE 2te 27 aF

E EFOAEY OFS gt ) GGARAZY IFS B35 ARASY OF Bx -9gE An
SFD S odth 7] CGhRAEY aFe WAl e 3, dvls ge 1t
1

a
w9 At Ee=, ] GCZtRAIEE 25l dddE A&r]ol el met, 71 C-Co

A7 AZE CCoZtRAIEE 15, A3 C-Codl H ZA|EE , A3E -Gl ERd LA
7, AR CCoAlHzAZREANY], ABE CrCAFRAAGAY], A8 C-CodlHzAZRa DA,
AR CCol A7), ABA C-Coallmolddr], g 27} m-wdE Poe 2%, A8H 27 w-wa
AFE CCo2AL], AFE CCu2797], AT C-Co2 2
al 017) CrCo 2279 7], AR GGy
AURAZFZEADS], A2 C-Cob27], AFE CCoobdSA7), AE CCuobdE 2], AH -l
HEeldy], ASR 17} u-wwE H30 2% 9 Ak b 0-3eS e dte 15 7] F
Aol sz,

=42(-D), -F, -Cl, -Br, -1, 3|=&F247], Alolx7], YE=R7Y], olu|twr|, S=gA 7], J=dxw7],
CmCoo2 7], CrCou2 A7), CmCou27197] D C-Cop A7

A

A18kE C-CallH=A RS 7], A

r'
o i

F44a, -F, -Cl, -Br, -1, 3=EFA7], Alojxr], UEZY], olutxr], 3|=&tAw7], =gk r], Cp-
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[0506]

[0507]

[0508]

[0509]

[0510]

[0511]

[0512]

[0513]

[0514]

[0515]

[0516]

SIHSdl 10-2020-0013204

CorlE22Z7], CCodHZAZRZEAY], G AZRLAE7], CGCodllH=AZ=EAE7], C-CootE7],
CoCooF 5271, CoCoobREI 7], CCodlEl 2ok 7], 17} v-03s SEus a5, 7F v-U3ds duzs
Fuoek 25, -SHQD Q) (Qi), NQi)(Qiz), BQi)(Qi), ~C(=0)(Qu), -S(=0)2(Qi) R -P(=0)(Qu) Q1) Zl
A e Holw st AFE, C-CoEZ 7], CrCao@AE7], CCa271Ed7l B C-CadAI7]5

CCAEZEZT], G Bl ZAIE2EA7], G CAEEEA DY, GCalalZAIZ2EAd7], CCotE 7,
CoCon®FE A 7], CoCooFREI 7], CrCollEl 2ot 7], 17F H-38% S3ohsh 15 9 17F v-was se=
38 15

Z50, -F, Cl, -Br, -1, 3|=227], Aolwr], YERY], olutxy], sugtAwr], 3=egtzxwr], (-
Cood 271, CoCoZAE7], CCeoZ71d7], CiCeoZ=A17], CCAEZREZ7], CCpdllHEZAIZEZ LA 7], C-Cyp
AZF2LAD7], GGl HEAZ2EAE7], CoCepotE7], CoCaolE A7, CoCaolEE 271, Ci—Coodll Bl 20}
27], v v £9u8 a5, P v-wEs dEE5dud a5, -Si(Qe) Q) (Qm), N (Qs),
-B(Q1)(Q), —C(=0)(Qz1), -S(=0)5(Qn) F -P(=0)(Q1)(Q) FollA AEEH Hojk sz X3E, -G AEE
2471, CGCp3lHEAZELEZY], CGCGAIEELEALY], CCalHZAZFEZLAL7], CChpotE7], Ce-CoolE
SA7), CoCoobHEIR 7], CrCodllEl 2ot 7], 17h W-w3% S3chst 253 9 7 v-33% se253chs
e

=S1(Qs1) (Qa2) (Q3), ~N(Qa1) (Q2), —B(Qs1)(Q2), -C(=0)(Qs1), -S(=0)2(Qs1) 2 -P(=0)(Qs1) (Q2);

Fol A AeEa

A71 Qu WA Qisy Qu WA Qs B QWA Q2 AR SHH R, $4, T4, -F, Cl, -Br, -1, 3=524
71, Aleher], JE=R7], oputnr], d=ehAwr], =tz er], G-CopdZ7], CCodAE7], CCa%7d
71, GCeEIAI7], CCoAlE2E847], GCoallHlZAIZ 2L A7], CCAlZ2LA D7, C-CodllHZAZ 2
D71, CoCaotd 7], CCodllHlZotd 7], 17F v-33= S0 25, UF o-0ES% dh=53vd a5,
Hlad7] 2 EHdr] FedA d9d S Q.

B gAA F P HIdTIE rlEtal, "Me"e HWET]E ovlstal, "Et"S olE7]E ov|skal, "ter-Bu" HEE
"Bu'e tert-FE7|E oudta, "OMe"E WEAZE ojvgi},

=AM T Mt tEdriE Agd ddr)te ovdy. 71 e s, A8
"Co-Ce0FE71"]1 " gE F 7" £H3rt

e

FAA F EEE s THEd TR AgkE BdY)NE ond. ] "EElEr] s, A8717F "CeCeotE
712 A gE CeCyobd 7"l "Age #d 7] el &3,

[2A] ]
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[0517]

[0518]
[0519]

[0520]

[0521]

[0522]

[0523]

[0524]

[0525]

[0526]

[0527]

[0528]

[0529]

[0530]

[0531]

[0532]

SIHSd 10-2020-0013204

o 1: s3tE 29| §HAd

— ; —
S QU S
L, Bel ponacH @ 4,0

21 2-2 2-3

O
. _, @
= 2 @

1,3,5-tribromobenzene (9.3g) ¥ FLREZ AH(3.6g), Pd(PPhs), (1g), K.C0:;(12g)-& THF(120m1)$} E(40ml)ol

T 60% oA 15A1ZF Ft FF uwkelgivt. whgo] AEW ALoR LEE WE F dE oA HE
(ethyl acetate)& ©]&3le 33 FZF3gtt. FEAS FF vt adlgo= A=A ) g o3 2 7
¢ SHE 42 oAs Ay FYrtEadgge® B 9 A, A 2-1(6.2g 67%) S BATE.

=74 2-19] 3HA]

olo

[Mt] CiHgBrs calc'd @ 309.90; found : 309.93

F744 2-29] A

ZZHA] 2-1(6.2g)3} (4-chlorophenyl)boronic acid (6.3g)S Alg3sle AL AQsta, A 2-13 2
o7 =7HA 2-2 (3.7g, 50%)S AUct.

flo
I
e

—

M+] CouHisCly calc'd @ 374.06; found : 374.09

<A 2-39] 944

A 2-2 (3.72)3 Pdy(dna)s (300mg), KOtBu(2.7g), P(tBuw); (0.2m1)& EF< (50ml)el &3 5, opd#
(2.5g)& M7l ®ES 8715 100%oA] 18A1ZF &<t 3k RESEQITE,  whgo] fAxH Fow HdAd
3 225 9E F BEE WSS T4A7]12, YdE dEHZ(diethyl ether)E ©]&3te] 33 F&3A0. F&
LR %# it adlEo R ARAIZ &, 7.%“ o g 7ot SHSMY 42 A4S Ay FYelEaggHe R
22 2@ AR ste], 7k 2-3(4.5g, 94%)S Atk
[M+] CseHasN, calc'd : 488.23; found : 488.26
Z_]—jﬂ 92— 4,] ‘6‘]—)\‘]
Hozg F

3714 2-3(4.5¢)7 4-bromo-1,1'-biphenyl (2.3g)< AHE3HE 21& ASlstm 314 2-3% 2o
A 2-4 (4.2g, 72%)S AU}

[Mt] CygHseN, calc'd @ 640.29; found : 640.30

g]:ﬁ—‘j 29] TFA]

Z74A] 2-4(4.2g)3} 3-bromodibenzolb,d]furan (2g)& A}&3= AS A Ldt £7HA 2-33 2L Wy o=w 3}
S5 2 (3.8g, 72%)S 4},
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[0533] StAdd 2: IRIE 69 34

® ()

& Je
WQOQQ*Qﬁfgcé)
) ®

2-3
[0534]

[0535] XAl 2-3(2.4g) T 3-bromodibenzolb,d]furan (2.6g)& AMgstE AL ALt F3HA| 2-37 22 WHo=R
35 6 (3.3g, 80%) S Ar).

[0536] A 3: SFE 109 34

HN:,,@____, Neaas¥s

30

o
& oo

©w g

[0537]
[0538] 204 10-1¢] A
[0539] {4 2-3 (3.7g)3} 2-bromonaphthalene (2.1g)& AR&3t= 21 A9fstar T34 2-33 22 WRjow F3b
A 10-1 (4.8g, 78%)S AU}
[0540] [M+] CugllaaNy calc'd: 614.27; found: 614.28
[0541] shet= 109] 34
[0542] A 10-1(4.29)& ARgste e Asta shghe 29F &2 o e 10 (4.3g, 780 = AU
[0543] Aol 4: SFE 149] T4
® ®
:
L0 O o0
® >
2-4 ® 14 ®
[0544]

[0545] S04 2-4(3.2g) 3 2-bromo-9,9-dimethyl-9H-fluorene (1.6g)< AM&dt= AL Al9lsta 3gtE 29 & 1
Mo 319E 14 (2.8g, 68%)2 AAUtt.
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[0546] Sdd 5: s3HE 229 A

[0547]

[0548] Z70A] 2-4(3.2g) 3} 2-bromo-9,9-dimethyl-9H-fluorene (2.1g)& Al&3lE AS AQsta, 3gdE 29 e W
Ho g 3FE 22 (3.4g, 71%)S AT},

[0549] gl 6: SIFE 359 HA
() @‘
5, ; f
— R I
LT h T oM & 0,0
35-2 35-3
¢
®
: ,f. oo 8
S, ,
35-4 35
[0550] O
[0551] A 35-1¢] §A
[0552] naphthalen-2-ylboronic acid (5.1g)S AM&3l= A& ALstar, FHA 2-19 2E o=z A 35-
1(7.2g, 6705 4
[0553] [M+] CyeHyBr, calc'd: 359.91; found : 360.00
[0554] A 35-22] §A
[0555] Z0A 35-1 (7.2g9)S A8t AL AYstar, 10 2-2¢F 2 By ow 744 35-2 (6.3g 67%)S AT,
[0556] [M+] CosHisCl, calc'd: 424.08; found : 424.10
[0557] A 35-3¢] §HAd
[0558] F7H4) 352 (6.3g)S AMgElE AL Aleleta, FhA| 2-3¢9F 2o W o R F7hA| 35-3 (4.6g 58%)S ATt
[0559] [M+] CyoHsoN, calc'd: 538.24; found : 538.25
[0560] A 35-42] §A
[0561] SA 35-3(4.62) S AFR3SlE AL Aeta, F7HA 2-49F e o R F74A| 35-4 (5.6g 73%)S LT}
[0562] [M+] CsHseNy calc'd: 690.30; found : 690.31
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[0563]

[0564]

[0565]

[0566]

[0567]

[0568]

[0569]

[0570]

[0571]

[0572]

[0573]

SIHSd 10-2020-0013204

E— :7'51-% 359] 3FA]

kA 35-4(5g)3} 2-bromodibenzol[b,d]furan (1.8g)& A}&3}
SHE 35(4.3g, 69%)S AT}

rlr
N
filo
2
fo
ol
k1
Lot
i)
o
[N}
o
m
rlo
o
e
o
fr
oty

A7) e 1 WA 604 E SRS H NR 2 MS/FABS 37 ¥ 1o vehiglch.

\ﬂ
gl

1] e S olelel e FFREE 99 §4 P2 L A8 BAS @Es] )% Ropl Suw o
Hol 1 G4 PWE §olsA 44T + A,

it L:M

o
d
e

"H NMR (CDCls . 400 MHz) MS/FAB
found calc.
2 8.04(s, 3H), 8.03(m, 1H), 7.98(dd, 1H), , 7.8-7.68(m, 5H), 7.58-| 806.34 806.33
7.37(m, 21H), 7.31(m, 1H), 7.24(dd, 4H), 7.08(td, 4H), 7(m, 1H),
6.91(dd, 1H)

6 8.04(s, 2H). 8.03(dd, 2H), 7.98(d, 2H), 7.8(m, 2H), 7.75(m,4H),| 820.31 820.31
7.56-7.36(m, 16H), 7.31(m, 2H), 7.24(dd, 4H), 7.08(m,, 4H), 7(td,
2H), 6.91(d, 2H)

10 8.04(s, 3H), 8.03(m, 1H), 7.98(dd, 1H), , 7.8-7.68(m, 5H), 7.58-| 780.33 780.31
7.37(m, 17H), 7.31(m, 1H), 7.24(dd, 4H), 7.08(td, 3H), 7(m, 2H),
6.91(dd, 1H)

14 8.04(s, 3H), 7.9-7.75(m, 6H), 7.55-7.48(m, 11H), 7.41-7.24(m,| 833.13 833.09
15H), 7.16(dd, 1H), 7.08(m, 4H), 7(dt, 2H), 1.69(s, 6H)
22 8.04(s, 3H), 7.9(dd, 1H), 7.86(d, 1H), 7.75(m, 4H), 7.55-7.48(m,| 956.43 956.41
11H), 7.41-7.32(m, 14H), 7.29-7.23(m, O9H), 7.18-7.1(m, 11H),
7.0(dt, 2H)

35 8.22(2, 1H), 8.09-8.03(m, 5H), 7.99m, (2H), 7.75(m, 2H), 7.63-| 856.36 856.35
7.48(m, 13H), 7.41-7.30(m, 10H), 7.25-7.25(m, 4H), 7.08-6.96(m,

7H)
Hlud 1
fr=i 79 (corning) 15Q/cn’ (1200A) 110 2] ]‘ < 50mm x 50mm x 0.7mmI7|2 ZEhA] o]ihxzd &
&3 #=5E ol&sto] 7 5l FSF o3 AIEE §, 301 ¢ ARIAS ARk el mEAIA AlA S
L AEgSEA o] fref7]dS AAsY

= 2 A% FHEe] 6004 FAR FHF F, o
4= H] [N-(1- L]‘:——_L_F’]a N-m| o} =18 Hd (o] 3, NPB)S 300

AQ] 11:‘771] <! 5 [SIS) <}

A7 AEZGEZ AR TA HM Y} TAEZ 9 10-di(naphthalen-2-y1)anthracene(©]3}, DNA)<} %A
g3 “HER IR g5 4,4'-bis[2-(4-(N,N-diphenylamino)phenyl)vinyl]biphenyl (©]3}, DPAVBi)ZE
S 98 ¢ 22 BA] TFE o] 30049 FAZ HFFS FAs3I.

olojr] Ay whgT ARl ARAFEEFOE AlgyE 300A9 FAZ T F, o] MAGET A =g
P FE LiFE AT T A FAR AF FA

AAFPZToR 1049 FAR FaskaL, AlS 3000A (&
LiF/Al A5& FAFe=A 77] 2d 245 Axsigin

a &

@
CROTTS G

Yo

-
OOt

ZTHATA NPBE DPAVEI
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[0574]
[0575]

[0576]

[0577]

[0578]

[0579]
[0580]

[0581]

[0582]

[0583]
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F 553 944 A7) B A4 S E 200 A4 SRS o8 AL Aslsu, e 19 FAF
PHow §7] 2P 248 ALHA.

SRY

S PN Qano
% Y c

H7d 1
A71 AAlel 1 WA 6 B mlate] 1 WA 4ol A AR 7] 23 Ao e, 2F 58 3 MRS
Keithley SMU 236 3 3| %=7] PR650S ©]-83t4 600 nitellAl SH3t, 1 A5 317] & 29 YeRdAT.
3* 2
AerdAs | Fede | AFdxE|] I af |23 Pledsals
) (mA/cm) | Ced/m’) | (cd/A) (hr_@100mA/cr')

Hlate] 1 NPB 7.01 50 2645 5.29 | A 258

A 1] SHEE 2 4.32 50 3630 7.26 | A 353

A 2| SHHE 6 4.21 50 3440 6.88 | A 333

el 3| SHEHE 10 4.20 50 3750 7.50 | A 324

Al 4] ¥ 14 4.26 50 3730 7.46 | A 371

el 5| SH3HE 22 4.26 50 3670 7.34 | A 332

Al 6] BH§te 35 4.25 50 3675 7.35 | A 392

Hle] 1 NPB 7.01 50 2645 5.29 | A 258

Hlaef 2 | 3hRHE A 9.01 50 1561 3.12 | AA 102

Hlate] 3 313HE B 5.32 50 2815 5.63 | A 287

Hlae] 4|  $¥t= C 6.42 50 2431 4.86 | A 224

vlate] 5 313HE D 6.67 50 2210 4.42 | A 198

71 ® 225E AAld 1 WA 69 f7] wd AL vlale] 1 WA 549 f7] E AAET FE dge] u
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B, EE0] we AL Fstdnh. m@, Aol 1WA 69 7] WY Ak e 1WA 59 f7] @Y
arpe] Wstel mAE W FEPE el AL Fesgc
259 4

[0584] 10: 7] &34 2=}

110: A|1A=
150: 715

190: A2-=

i
)

oy
g
~

190
150
110

150
110
210

220
190
150
110

150
110
210
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THMBW(EF)

[ i (S RIR) A ()

RF(EFR)AGE)

FRI&R BB A

KRN

Jo

IPCH 3k

N
i,

CPCH %S

S

S EREESE

BEG®)

RICEMANSEZRICS W B VLR SR

KR1020200013204A K (2E)R

KR1020180088151
ZEERAERLNA

ERBERANT

[m
Em

rok o2 oN oN N
0z rjo 02 o oM
A WA Ho

rok o2 oN oN N
0z rjo 02 o oM
A WA Ho

2020-02-06

2018-07-27

HO01L51/00 C07C211/61 C07D209/82 C07D307/91 C07D407/10 HO1L51/50

patsnap

HO01L51/0073 C07C211/61 C07D209/82 C07D307/91 CO7D407/10 HO1L51/006 HO1L51/0072 HO1L51
/5012 HO1L51/5024 C07C2603/18 C07C2603/94 HO1L51/0052 HO1L51/0059 HO1L51/0061 HO1L51

/0081 HO1L51/5056 HO1L51/5064 HO1L2251/552

Espacenet

DFT MRSV SFZRCEVMOBIL SR, FRBEHRT
—RAENASESE B F-8R; UREZBRK. 5% —BRAEx
HE=BR ; BNENTE-—BRNE-_BRcAHITELLR. B

RABHEEED—

B 1RTHRICE.

10

190

150

110
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