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= Z3%tisl 15 (substituted or unsubstituted divalent non-aromatic condensed polycyclic group) B X
o = HXSE 271 ¥-UEE SHE25E s 25 (substituted or unsubstituted divalent non-aromatic
hetero-condensed polycyclic group) oA Ael%
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71, A == AR GCod71d7], A% s vAfE G-CodFAI7], A3 e vAgE GG 22Y
471, A% = vAgE G-CodlHZAIF2EA7], A B vX e G227, A8 s HA]
Sl C-CallHl = A2 EAE 7], A8 T v AgkE CCeootd 7], A& T HIA S CCootESA17], 2%
= HXZE G CootEE 7], A3 B vX3HE C-CallEl2otd 7], X3 e vX3e 17} v-1ags 5

3tbst 15 (substituted or unsubstituted monovalent non-aromatic condensed polycyclic group), *|& X
= v X3ty 171 vk S 2E5Erst 15 (substituted or unsubstituted moonovalent non—aromatic
hetero-condensed polycyclic group), -Si(Q)(Q)(Qs), -N(Q)(Q), -B(Q)(Q), -C(=0)(Q1), -S(=0).(Q;) Z

-P(=0)(Q)(Qy) TellA 8=

xdd= 1 WA 6 Foll A Aeld 4ol

71 AFE C-Cy7tBAIEE 25, A%k GGyt Z2AIZ8 15, X34 CGCAlZ2gddr], X3 C-
CodlBlZAIE2SA7], AgE G-CpAE2LAdA7], A& C-ColHlZAE2EAdA7], Agd CCoot
7], A CCosllHlzotE 7], Age 27F v-0& H9vd a5, Add 271 H-1ES JHz5d
o 25, AE CGCeEZ7], AE CGCoEAE7], A CCod71E7], A8E C-CoEA171, A gk
CrCorZ22dd7], Ak C-CallHlZAE2LdA7], A8E GCAIE2LAE7], Agkd C-CodllHZAER
dAd7], ALE CCootE7], AEE Co-CoobE5A17], A2he CCooldEl 7], A &kE C-Copdll Hl 2o E 7],

AgE Vb o-dEE FY08 2§ 2 %R b 0-gas dHesitd g AW F Aow
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(thiazolyl), ©o]AFE]e}Zd7|(isothiazolyl), HAFEA7](oxazolyl), ©]&FAFEY7](isooxazolyl), IEt]d”]
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1 B R 4 T Y I mr{Z31)es ] e Zat)es P avL
NG N N\/\/K* N/ aw I
S8t A 554 BH8HAl 5.55 8544 5.56 884l 5.57

T T {Z31)es T {Za1)es | 1T (Z31)es i T Za1)es
P a P eV N\/\(N N/\l/N
* * * *
81514 5.58 s15 4 559 5H81A1 5.60 815t 551

N N
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Shetal 52‘8 Bt&tAl 5-69
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Iy WA Zye AR SH8H 02, 4, F54, -F, Cl, -Br, -1, 3| =FA7], Aojxr], YEZ7Y], ojujf]x
7], BlEgAwY], dl=ekEwT], C-CodA7], CCodEAl7], wld7], Yzdr], EFoddr], ~vola-&
Fodd7], MzEFeddr], guzEFeddr], dAdEddr], AEGALEY], doladr], AgolAd7],
deiddr], deAdr], dvndr], daxdr], Asddr], olaFAEegdr], Axdedr], AvEgd
7], FhEEd 7], EdelAdr], vHdr], Hald7] 2 -Si(Q) Q) Q) SollA Ae=ar,

S |

A7) Q WA Qe AR 55402, C-Cod a7, C-Co&FA7], dldr] & Yzery] Fola] Hexa,
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eb= 0 WA 59 A FollA desa
e6= 0 WA 62 A5 FollA deisar,
e7= 0 WA 79 A5 FollA desar,
e9= 0 WA 99 A5 FollA Hdeisar,

#= 0] -3 Yxjete] AF Afo]Eo|t}.
A3 10
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AHA|

37 13

AHA

7% 14

A4

AT% 15
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AT 16

Al1Eel Lo,

A7) A28k gEe] &7] 348H4 501-1 WA 501-4 F SR BAE, 7] 2 axb

<3}sha] 501-1>

Rs12 R
/\// \/\\ 511
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(Lsoz)xa2—Rso02
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N—(L506)xas
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<z} 501-3>

Rs03{L-504)xd4 {Lso1)xa1Rs09

Rs0s4—(Ls05)xas (Lsoz)xa2—Rso02

<g}sha 501-4>

(Lso1)xar—Rs01
Rso3—(L504)xas Rs1a NG
N—{Ls0¢)xas {Ls02)xd2—Rs02

Rs04—(L505)xa5

7] 884 501-1 WA 501-4 =

Lsor WA Lsos, xdl WA xd3, Rsor B Rspecll 3 o= A1l 7A€ AHejo} sLal,
Lsos A Lsggoll gk A= 242} Lol ek Boleh sdatar,

xd4 F xd5oll Wik g Zh7t xdlel Wik gejek wdshar,

xd6oll t3k A= xd3el wEk Aot F

Rsir WA Rspeoll Wk A= 22 AE T Rypoll oisk Aol sdsitt.
AT 17

A1l el

7] A18ktEo] 317] TR 1 WX 60 = sffolar, A7) A2stdEo] 317] FFIE 101 WA 112 5 39,
7] g A}

o o
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[0003]

[0004]

[0005]
[0006]
[0007]
[0008]
[0009]

[0010]

[0011]

[0012]
[0013]

[0014]

[0015]

[0016]
[0017]

[0018]

[0019]

A7) 7] w3 A 71 ARl Al sl wiAEol glan, Y] ATdS ARl A F d(hole
1

transport region), &= AR 4% J9(electron transport region) L A2WZFo] &Aoo T FAE o]
RE TFRE VME F U AV AldFoz2RE FHE AT AT 5 998 AHsle dESsoeR oF
shar, A2AFoZRE FAE Axe AR 5 F9S A8t dFFoR olFdy. ] AT 2 dAxe
Ze MY ee wGS gAdo A AMATEe] DA E(exciton)S AT, o] ArA]Eo] o] AejolA 7| AA
B2 st A Fo] AdET).

ggol &

s EdstE = A

24 3k e BAE A1EE 2 A23gdES 33 f7) FF 22 AeEsE Aot

e s|Ed T

d SHo| M,

ATA =

7] A1 Sl digkE A2de; 2

71 AT Z7] A2dS Arele AMAE L wESs e {715

< X8,

A7) Sr1Z=e 37 FEA 172 BAHE A1EEE 2 317 3tk 5017 BAEE A28 EES xeE, §7)

W 2k ATE

<54 1>

(Rs)ps X
[Rabe— (a1 : N
c2 ““ A}_“ :' A1 _:;__(RB)bS
{(R1)b1 (M)mh - 2 T (Redea
Rs)bs
<g}ghA] 24> <s}gk24] 2B>
{R13)b1s
-~

W @

<3g}sha] 501>

(Lso1)xai—Rso1
ArsprT{Lsoa)xazs—N

(Lso2)xd2—Rs02
xd4

471 &gk 1, 24, 2B 2 501 F

Ay arg] 2 OA age ME SR, wlAdl, vzl ded, v, v, Fmd, oladsd, FAx
Eq

A ;L A7) S AR EASE 1§ EE 4] 384 BE EAHE 1§l
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[0021]

[0022]

[0023]

[0024]

[0025]

[0026]

[0027]

[0028]
[0029]
[0030]
[0031]
[0032]

[0033]

SS50l 10-2630644
Xi2 N-[(Li)an=RiDpn], 0 HEi= Selat,
Xo= N=[(Li)a=(Rippie], O = So]an
Arso2 A& B H]A 3 CCy7h A28 ate] B A& e HX 3 GGyl HlZA S u2] Folr A9
A,

Ll B L A2 SHA0R, 3 ofde] 7HEAIEY TFe]l A2 S350 e, A& Ex x]dd Fgvst o
F(condensed polycyclic group) oA Aeiw]
al 2 a2%& A= Sy oR 1 UX 59 AF FdA] dBEaL, ale] 2 oY A5 2 o] L2 A= Fd3}

Ak golata, a27h 2 ol A% 2 ol Lz A2 FUsAL Holstm

it

Lit, Lo 2 Ly WA Lypse AR S@™ oz, X3 T+ nX8EH C-C A EF2Ldd 7], A ]

rioh

EE HXEE C-
CodlHZAE2L 7], X3 E= X 3E C-CuAE2EAIdAY], X3 = H XS C-CdlHZASZY
AdA7], 23 == X3 CCootE 7], X3 EE vX3E C-CodldZetd 7], X3 e X 3hg 2

7} B]-9bekS £Eulel 1E (substituted or unsubstituted divalent non-aromatic condensed polycyclic
group) % XF TE WXFH 27} ¥]-WES &S 25 (substituted or unsubstituted divalent
non-aromatic hetero—condensed polycyclic group) oA A%l

all, al2 % xdl WA xd3= Mz Sgdoz, 0 WA 59 A FollA AeHar, allo] 2 oL 45 2 o4
o Ly A& sdstAY dolstar, alezt 2 o] Fd A5 2 o]l Ly M2 FdsAu Adelsta, xdlo] 2
oY A5 2 o1 Line AE FdsAY Zoldtal, xd27F 2 ol A5 2 ol L= AR FddAAY

Agolshar, xdgel 2 o1 A 2 o149l Ly A2 BASAL Folsha

Ry WA Rs, Ry A Riz, Rspr B Repe™ AR HHAOR, 4, 54, -F, -Cl, -Br, -1, 3|=EFA7], Alojx

71, UERY], opvyy], s|=ehA|wr], sl=ekzy], A9k H uAgE G-Ceodd7], A% Hx= nAg
H G CodAd7], A8 H= MASE GCod71d7], A% B vASE C-Cod A7, A3 = v A3

CCorl 227, A% = vRgE C-CedlHzAE2dd7], Ag E= HASGE GCAE2LAE7],

Ag E= WA EE C-CesllHzAE2LAE7], A% E= HASE C-CootE 7], A% E= vk G-Cooof
A7), A8 = WA SE CCoobEEl 7], A8 = Hx 8k C-CodllElZebE 7], 28 e x| ghd 1

7} wl-"bekE E3ulsl 1E (substituted or unsubstituted monovalent non-aromatic condensed polycyclic
group), X& H HXFHE 17} ¥]-LEF SH 25T S 25 (substituted or unsubstituted moonovalent
non-aromatic hetero—condensed polycyclic group), -Si(Q)(Q)(Qs), -NQD(Q), -BQD(Q), -C(=0)(Qp),
—S(:O)Z(Q1) Ui] —P(:O)(Q1)(Q2) %oﬂ’ﬁ /,‘jEﬂﬂ_Ti

bl, b2, b5, b6, bll % bl2:= AR =PHoz 0 % 49 A5 Fo|A A€

b3 2 bde A2 SHHORZ 0 R 69 A5 FdA] daxa

b13& 0, 1 T 20]11,
cl ¥ 28 A2 SH™oR ) 0 WA 49 A FollA Aelsa, cl + 2+ 1 o]/dola,

xddi= 1 WA 6 Solld AdEie Ageeolar,

71 3 ool AARAIEY Ime] MR FoE e AfE S¢uR 5, A9 GC7tRAIEY 1%, A
g CCdllElzAEe 25, Agkd GCpAlE=dddr], Agd CCdllHzAES=ddA7], Agd G-

CorlE=g7Ad=7], ksl C-CodllH ZAI 2L, ksl Co—Ceoob 27T, 2| gk
CCeodllHlZobE 7], Agke 27} n-4as S3vsh a5

H C-CeotA7], A CCoEAd7l, Ak CCoP71d 7], ASHE C-CoEFAI7], A &HE CCprlE=d
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[0044]
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7], A%E CGCaltlZAS 2427, A%E C-CAIE2EAEY], A3d C-Co3lblZAE2EA 7], X3d
CoCootd 7], A2H CeCoolEFAI7], XE CCoolEE 7], X&E C-CeallHZold 7], X&d 17} v]-%
FE ST a5 92 X3E 17 v FEHESIETE 159 X3 F Ao E shve,

Z42, -F, Cl, -Br, -1, 3|=22A7], Aeolwr], YERY], olvtxy|, gt 7], sledtxzx7], (-

=
CoodZ 71, G CodAD7], CCopd71d7] 2 CiCoEFA1715

_4

Toa, -F, Cl, -Br, -1, s|l=547], Alobwer], HERY], opvty], d=ekA=7], s|=gtxer], (-
CoAlEEL7], CCoalHZAZRE 7], CGCAZR2EAE7], CCodllHZAZ2LAL7], CCaotE 71,
CoCooot& A1 71 (aryloxy), CoCotEE] 2 7] (arylthio), Ci-CedllEHl20}E 7], 17} H-%3FE {08 25, 17}
- S22 15, -Si(Q) Q) (Qi), NQiDQw), -BQi)(Qw), -C(=0)(Qn), -S(=0),(Q;) 2
-P(=0) () (Q1) & Aol= stz A&d, C-Ca2d7], GCouEAE7], CCa@E71E7] B C-CoZE=A1715

L7, CCdlHIZAEZLA7], CG-CAIE2LAE7], CCudlHZAZZLAE 7], CoCepolE 7],

=
CoCoootE5A71, CoCoroFEEI 7], CiCodllElZobE 7], 17F W= £ a5 3 7 ¥-3FS =

F4a, -F, Cl, -Br, -1, 3|=547], Aolwr], YERV], opvt|wr], =g wr], s=gtzwr], (-
CoodZA7], ColodAE7], CCsoZ71d7], CiCeo@ A7, CCoAERLEZA7], CCodlHIZAIZEZL 7], C-Cyp
AEZAAL7], GGl HIZAIZZLAALY], CoCaotH 7], CoCoootEEA7], CoCootHEI 7], C-CooBll B 2O}
271, b v-0ES 5398 a5, U v-3ES SHESdTE 25, -Si(Qu) (Qe) (Qe), N(Qa) (Qu),
“B(Q)(Q), —C(=0)(Q1), -S(=0)2(Q) B -P(=0)(Q)(Q) 5 HAAE 3= X FH, CG-CAEZLZY], C-
CodHZAZF 2L, CCpAERLALDY], CCodllHEZAZRZLALDY], CeCuotd7l, CoCaotESA7], Com
CootdE 271, C-CoollEl 2ot 7], 17} v-4&=% F3vhe a5 B 7 B-03=% s 253v3 25 9
=S1(Qs1) (Q32) (Q3), ~N(Qs1)(Qs2), -B(Qs1)(Qz2), —C(=0)(Qs1), -S(=0)2(Qs1) 2 -P(=0)(Qs1) (Qs2);
oA el
71 @ WA Qs Qu WA Qus, Qo WA Qs B Qa WA Qe AR SPHoR $4 F54, -F, Cl, -Br,
-1, ==X, Aolwr], UERY], ofntwy], 3|=gtRwr], =gtz r], (A7), CCeudAY,
CoCoo 2719471, CCooZFA71, CrCoANEFRLA7], CCodllBIZAZFRLA7], CCoANEFRLAG7], C-CidllE
BAZRAALDT], CCpotd7], CCodllHlZetd 7], 17F -3 H34uhsk &, 7F v-33&= b =253
o T, vEEr] 2 EAd Y] FellA dEE
E

A7) ZxE A7) A1EgEe] g, 4
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Arsoe 3 o9 ZFRAIZE o] M2 FdH e, Ad T nuAgd

%_
%Yot g FolAq Aeh 4 glv),

AohAl, ofMutzedl, EF 08, ~Fo|Z-H|EF o, MEREFEHA, YNzIFd, Hdd, ddEA, <t
EgA, ZFogd, Edudd, oldl, Zgtoldl, UZetdl, A, HHd, sAetd, XA, et
FoA, m2d, odtdl wlxlo)dl, Ao, WixEZHAIY L JIHEEZY; L

ZF42, -F, -Cl, -Br, -1, 3|=247], Alolx7], UERY], olntx7], =g wr], slegtxx7], (-

AlEREAT], ARV, AERAHEY], AERAAEY], Jd

71, "dgddr], didr], y=zdy], okEddr], g, vl opAuEdr], EFeddr], &9
olE-FReddr], WlxEFeddr], dixEFeddr], dAdddr], dAdEddr], dEHALY], EFL
deid7], Edudridgdr], doludr], AstolAdr], vEEkAdY], dAAd7], A="rEE], ErEd ],
A7), wEAIET], FHlAET], ZE2ddr], edddr], vEdY], Heddr],  sFekdl,
ojmuEdr], dtEL7], ElolEd7], olxElolEdT], SFAELY], olFAELY], JHudr], dAd

1,
deuigdr], dAuAd7], olaflEdr], Jl=d], JIuEdr], Fedr], FA=medr], olaFmedr], W
2F=edr], ZzEAE7], YZEEU Y], Axdddr], AuEddr], Asedr], sl ddE
ﬂéﬂ,ﬁﬂﬂﬂéﬂ AGEZEEY], A7), WzomuEd”], MzEsebdr], MxEeddr], o
ZEOFEAT], MESAMEALY], olaMlESAIELY], EolEdr], HESREAT], SAHoEYLY], EgoAd
71, yilzsrebd ], gulxEeddr], WxzzinEdr], gulzrmbEdr], gopyolEdr], olnvzyltd

]
7], elulekEs U e ] B =81 () Q) Q) 5 Ho= shbzt A, Ak, ohduzeal, TFed,
dolz-WELoq, MEELo, TuzIeod, Wdd, suEd, dEpl, Eodu,
ﬂ@,aaﬂw e, AL, AP, AEkA, AL, ek, e, med, o
Ackoldl, MEEFADA B ALES;

oA e

=

7] Qs WA Qs A2 SHASZ, G Codd7], CCodIFA7], #ld7] 2 Yzer] SolA Add 4 ).
e Fddol m2H, 7] 88k 501 T Arso,

220q, Adolz-uETod, WMAETON, UWEITod, e, ELodd, eddd, sold
Siefoldl, Mzzbold, WAkl A 2L WEEL AL 2

&, -F, -Cl, -Br, -1, 3|=FA47], Alotx=7], HERY], oint7], =g w7], 3|=gtxx7], (-
7], CrCaFA], AR, NBRANY], AL, AFZAH]
71, dZer] 2 -Si(Q) Q) Q) 5 Aok sz X3E, 52

OUMAEEFOA, rETh, FFoe, Eda, steldl, Aetoldl, Wxstoldl, WzAetold B WEEY
sd

SolA e

F@
[>
_1
)
fru
=
i}
u
to
F@
=
BN
i}
-
to
e

A7 Q WA Qs A2 SHASE, GCodd7], CCodIA7], #ld7] 2 Yzer] oA A 5 .
A7) 38 1 F L 2 Ly AR EgFog ) 3 ol FlEAIEFE 1Fo] AR 3ol g, X3 e H
2 8kEl F3gtbek 15 (condensed polycyclic group) ol Avldch, A7) L 2 Ly 18 74 9A24 &
25 ¥3sta FEZYA(AE E™, N, 0, S, P 5)2 384 &=k, wpehA, & , gy E 2
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el FEEAIEE ol AR F9Ee v Fous asolnE, A7) L % Lol EeEA @, vudsl

e e T4 QARA NG FFHRZ, 371 L 2 Lol THEA @

d Fdoo mEW, 7] s 1 F L 2 Ly AR 5H8e=E,

olthAld @l 7] (indacenylene), oFAlYZE@ 7] (acenaphthylene), ZF2.dld@ 7] (fluorenylene), Z2vto]2-ZF
sdday], wWzEFedddr], ydzEFeddudlr], g ddl”](phenalenylene), FIHEHEH]
(phenanthrenylene), <tElAld#d 7] (anthracenylene), ZF Qe 7] (fluoranthenylene), EZ|dH Lz
7] (triphenylenylene), stoldlld A 7] (pyrenylene), Aol Al d A7) (chrysenylene), U elAd 9l 7]

(naphthacenylene), I|Ad#7](picenylene), HEz @7 (perylenylene), HNE}H D@ 7](pentaphenylene), &
AbAd @l 7] (hexacenylene),  SERAIL 7] (pentacenylene), ZH| A A7 (rubicenylene), ZHEUE7]@7]
(coronenylene) & < ¥dd”]# 7] (ovalenylene);

T4, -F, Cl, -Br, -1, 3=547], Aeolwr], YERY], o], d=eix|wy], d=gtzer], (-
Cotd7], CrCud=Al7], AERA™7], AFRALY], ALY, ASEAHE7], AZEHAE7], #d
ﬂ,%%ﬂéﬂ,ﬂﬂéﬂ wzdr], @%ﬂéﬂ,ﬂaﬂéﬂ,ﬂﬂﬂéﬂ,@ﬂqé%ﬂ,%E ddr], 29t
olm-EFodUd], MEEFddr], dizEFeddr], Aduddr], AdEddr], FEHALT], 7
dEd], Edudriad], delHdr], AztelAldr], UZeAdr], dAdr], -], HAeed
A7), dEAIET], FElAET], mEddY], edEdr], dEdT], Heddr],  SreEkdr
ojmuEd], dEL7], ElolEd7], olaEolEdT], SFAELY], olFAELY], JHudr], dAd”

deuddr], dAguAd7], olaflEdr], A=A, JIuEdV], Fedr], FA=edr], olaFmddr], W
2F=edr], e, YZE YY), Axdddr), AuEdr], Alsedr], JEdr], ddE
ydrl, okmdudr], AGESE7], AU, HMxenugEdr], MxfFedr], MxEeddr], oli
ZEOFEAY], MESAMELY], olaMlESAIELY], EjolEdr], HESHEL], SAHoEAY], EgobA]
71, ﬂ‘éﬂi%i}‘éﬂ, Hilzeledd7], Mz7htEdr], gilzsitEdr], ElottolEd~], ojvvzydy
71, olmurza uiv ] 5 -Si(Q) Q) (Q) & Aol% stz Ak, dAvAlddAy], opAlu=Zddr], &5

Leddy], Avfolz-ZFoddAr], WxEFeddy], guxzEredd:r], Adaddr], AdEdd
]

guy
guy

71,
1,
1,
o
Eg
o
g
d

A7), GESALAY], EFedudAr], Edudadiy], doladdly], AgtelAlddr], yEZekAldRT],
Az, ADAd-7], AetAd ], ALY, AeAdRY], FelAdRT], Z2RAd7Er] R e
dd 7175 Sl A dEE

71 Qu A Q2 A= SHHoR, C-Codd7], GCod=Al7], #d7] 2 yZdy] Foll A Ad=9d 5= vt

oe 7ol mEd, A7) gy 1 7 L B Le M2 sHHeR,

A ddr], dAdEd Y], AESALRY], SFeTH Y], EudAdddr], dojudlr], AtolA
g7 2 o A-EAdAT); 3

T4, -F, Cl, -Br, -1, &

O
)

=227], Aohwer], UERY], obutws], smdA ], slEezs], O

CoA7], Clupd=A7], ASRAL7], AS2ILY], AS2FE7], A2, AS2IAL7], e
71, Agedr], udadr], vzdr], okzedr], dgdEr], duAEr], okAuEZdr], EFLdET],
olE-FFeddr], WlxEFeddr], dixsFeddr], dAdddr], dAdEddr], AEHALY], EFL

dHE7], EEdridgr], dtolaldr], AtolAdr], WEetAEr], IAEY], A"b7dEY], Aetddr
ArAd7], AERAIEY], FuAEY], ZRUEY], Eddr],  9Edr], Heddr), Fedr
olwttEL7], FHE£L7], ElolEdY], olAHoELY], SAEUY], o|EAEAY], dEvdr], FAHAd7
emdr], -4315}]]%7] oj|2x%EYY], A=YV, duELY], FEdr], A=Edr], olaFA=Edl,

ZF=dr], 2aaAd7], vyt dr], Asdedr], AuEedr], Aleedr], hmEdr], ddE
gdr], ol mad Y], AYGEEYEY], AALY], MxenttEdr], WxFedr], Wz eHdr], oliu
ZHo}EAY], MESAEAY], o|adlE=SAREAY], EfolEdr], HEHGEAY], SAHeEAY], Egjoixd
7], tlzsred 7], oulxEeddr], WlxshuEdr], dulzsmbEdr], EolrolEdr], olntxyEtid
7], ovgtzIErtd 7] 2 -Si(Q) Q) Q) & Aol stz A3k, dAdeddr], AdEgdA7], E

FgAEA7], EFE A, Egsddar], gojddr], AgolAddr] 9 A dAr]; FolA A

d
5}
o
1,
1,
1,
il
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[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

esa,

7] Q WA Qe A2 SHAHS R, CCoda7], CCodIFA7], dld7] 2 Yzgr] SolA A= 4 o,

A7) BN 1 F al @ a2 A2 SYH0E 1 U 59 45 FAA A8HI, alo] 2 0¥ FS 2 o]
L& M= BASAG golahal, az7h 2 o4 A% 2 olgel Lz A= BAsAWG Felsih. =, 47 88

21 F = [LD)a ROplSE2 TAHE I8 T "L" 2 s [ Rl 22 ZAFE IF F "L"v HE=EA

A el mad, A7) et 1 T al B a2e MR SYHem, 1 B 204, 19§ ey, ol g

o}
B71 S F Lo, L B Lin WA LS A= S84z, X3 £ vX8E G AS2E4d7], A&

H O Gl HEZASFZEAA7], X3 E= AR GG ASELGALAY], X3 e vHkE -
CodllFl ZA S 2LALAN7], A% = w3 CCeobE 7], AF E= HAZhe C-Cedll el =otd 7], 2|3

N\

w= v XgE 27F B]-wEFE Z3hobsl 78 (substituted or unsubstituted divalent non—aromatic condensed
polycyclic group) ® A3 H&= HXZH 271 8-S SE| 2533t 15 (substituted or unsubstituted

divalent non-aromatic hetero-condensed polycyclic group) oA Ae= 4 i},

dE E°, 471 Lu, Liz 2 Lot WA Lo A= 5HHO=Z,

Hd @ 7] (phenylene), HAE# DA 7](pentalenylene), <1l d@ 7] (indenylene), Y€ & 7| (naphthylene), °o}=

#ld @ 7] (azulenylene), ety d @ 7] (heptalenylene), eltkAld @l 7] (indacenylene) ol el Al 7|
(acenaphthylene), ZFQo#dd@”7](fluorenylene), 2do|2-ZF o ddly], HFZFoduddr], tHzxZF
LEdA], Hg#d 9 7] (phenalenylene), HWE @ d 7| (phenanthrenylene), QtE AL Al 7|

(anthracenylene), ZF2 @H @A 7](fluoranthenylene), EZ @l d@d”|(triphenylenylene), Ifo|zd#7]
(pyrenylene), ZAg}o]d#l 7] (chrysenylene), WX EFAld#@ 7] (naphthacenylene), AL #: 7] (picenylene), 3

Hdd @ 7] (perylenylene), #Eel#H d A 7] (pentaphenylene), SALAE 7] (hexacenylene),  HERAIL @7
(pentacenylene), FR|A#A 7| (rubicenylene), F=ZU|d”7]@7](coronenylene), 2Ldd”]#:7](ovalenylene),

g E<dd 7| (pyrrolylene), Bl ¥ d#d 7| (thiophenylene), Febd @ 7] (furanylene), oln|t}E Y &l 7|
(imidazolylene), a2} d A 7] (pyrazolylene), Elo}=d 7] (thiazolylene), O] AE|olEL A
(isothiazolylene), SALEA A 7] (oxazolylene), o] &ALZ A @ 7] (isooxazolylene), vt d #7]
(pyridinylene), g2} xd 7] (pyrazinylene), g gu vl d A 7] (pyrimidinylene), X d 7|
(pyridazinylene), ©]AJd=d#A7](isoindolylene), S1&=L#A 7] (indolylene), 1t}ZEL#A 7] (indazolylene),

Hd @A 7] (purinylene), FA=ZL#A7](quinolinylene), o|&FA =L@ 7] (isoquinolinylene), WMZF| =L@ 7]
(benzoquinolinylene), XE&tx|d#”|(phthalazinylene), YWZE|2jt]d# 7| (naphthyridinylene), FH=4gd
A7) (quinoxalinylene), FAU=gd@d”](quinazolinylene), AlE#d@”7](cinnolinylene), 7=
(carbazolylene), 3FFEgt]dd 7] (phenanthridinylene), o}=zlt]d@7]|(acridinylene), IFEZg 7]
(phenanthrolinylene), #Hu*]d# 7] (phenazinylene), WlZolu|t}EY #A 7] (benzoimidazolylene), WlZFebd A

7] (benzofuranylene), WZE] Q9@ 7| (benzothiophenylene), ©]A®MZE]lo}ZA 7] (isobenzothiazolylene),
Wl ZL2ALE A A 7] (benzooxazolylene) , o] Al =A< W 7] (isobenzooxazolylene), Egjol=d Y]
(triazolylene), HEZZ=d A 7] (tetrazolylene), S Alt] ol A7) (oxadiazolylene), Egolx|ddl7]

(triazinylene), tl¥lZzsFebd &l 7] (dibenzofuranylene), Tl ZE] Q. ¥d & 7] (dibenzothiophenylene), WZ7F4}
EU7], tlz7EEd/A7], EettlolEddlr], olnjvxv ey dily] ¥ ojntxylenjtdilr]; 8l

F94a, -F, -Cl, -Br, -1, 3=FA7], Alotx7], YEZY], oluyrr], 3=gAx7], 3|=dxzx7], (-
Coo7], CC0&FAI7], AE2ZFHEY], AZZ2HAY], ASFE2RY7], AZF2HEH 7], AZ2AD7], 9d
71, AgEdr], JQddr], YxzEr], oFddr], A dr], AhHdr], ol ZEY], EZFdd], ~T
O|R-FF YUY, MREFAULEY], uizEFeddr], dAdddr], ddEUdY], FEHAL], FFL

dHdr], EgHdr|Adr], Folddr], AgelAldr], YEEAEY], IAdr], #HFrEdr], fEetEd ],
X7, "EAd Y], FRjAdr], Z2AidY],  edddr],  d897],  Heddr],  FEdol,
oltEd 7], FATHEZYL7], EolEYY], olhEHolEU], SAEYY], ol&AEYY], HIYdr], IFAZ:{HAE],
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[0090]

[0091]

[0092]

[0093]

SS90l 10-2630644

serldds], slegAdr], o aAEUY), AUV, AuEAY], Feds], AE), oladwads], W
zAweldr], Zgads], Ydxeeds), Axddds), AuEeds), Awdds), hEds), sved
9], olaeds], SdESeds], WYY, dxelntEs], MaFeds], MaEedds], olau
ZECLEUY), MESABUY], o AUESAEDY], EeolEy], HEGED/], SAolERs], Eeobad

7], gizFEidr], gilzgesdr], dxzsmiEdr], 9
71, oMz gugdr] 2 -Si(Q) Q) Q) + A
7

selday], G, olzddr], Agddar], Qoadar], ohvrddr], EFeddar, A@q

Hz7hkEd 7], ElotrjetEdr], ojmthxd e td
T osdE Agd, Hddr], #gwdar),
B-E2Fddd], AxIFedddy], duxIFedddlr], Adadr], ddEY
1, EguidddAr], goladdr], AgtelAldr], YEetdAr

1, A7), AepAd 7], FalAd 7], iiﬂé%ﬂ,ﬁ%aé%ﬂ,?%ﬁﬂﬂ,
, e, olmgEL Y], dEEddlr], EopEdly], o]iElolEAMI], SA}
], dedAr], furdas], A=Y
gdr], FAELdAr], olaFEdAr], AxFEgdAr], depdar],
A7), AuEedAr], AlEgddr], hEddA], dAdET ], olagudiy],
I, AuAdAr], wizolutEdaly], wizfFedAdr], Mz eddar], ojamzEolEdar], ¥
A7), o]aulESAIEdRT], Eﬂﬂé 19171, HEGZLA7], SAtHeEd#A7], EgjopAddlr],
ﬂé@ﬂ,ﬂﬂ godday], fxspEddr], tilzsmbEddr], geprjolEddr], oln|
ned] gy d 7]

& ro
o
k)
AL,
@

iy
il
2
o

o,
©
i)
o
R
T
XN
e
e
N
%)
B
:
e

o,
=
Q-
o

17 el

re A4 pe o Nl

éé FomN o g

i N
T
me 4 -
T
(M
AU
Ak
o
T o

e

BN XL
o N

\U
—r‘m
ﬁ—’

O E Jo -
>
o
BN
)

A
ue BN

g
29

A7 Qu WA Qe AR SH9H02, G-CodA7], GCoEIAl7], #ld7] & dzey] FollA ded 5 Qdrt.
o TR BEw, 4] L R L A SRR, 8] 8914 3-8, 39, 3-25 L 335 A 3418 EA
He w5 TollA AEEA, Ly, L R Lo WA Lse A2 58222 3817] 33h4 3-1 A 3324 3-41=
EN
-

9 4 gk

vt * N

BHEA 341 Batal 3-2 BEA 33 BHEHAl 3. KT

/' \

* * * * *¥
\ | / \ |/ \ | /
] T *¥
T ()
PRy, \ |/ \ |/
(Z1)as Z1)as (Z1)as
384 3.5 BBHAl 3.6 8184 3.7 EENER:
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=
z
* * (Z4)as * (Z1)as N (\‘) e
~{Z1)a o
*1 N/ %*¥ AN N * N *t
3434 3.9 SHatA 3410 Bharal 3-11 BHEI4 3-12
(Z4)a3 (Z1)a3 (Z1)gz Z4) Z
- N, S * N C1Hd2 * N Z1)az
SN OENCER RS
* % * A% * Py N)\*' N ket
318r4] 3413 sHatal 314 B1StAl 315 Seral 3-16 318 317
* N Fidaz * (Z9)a2 /\(21)::2 N (Zaz \/(21)d2
\\E: fiL\ \\“//3SN ﬁ \jj\\ //E: ij\ /J[j\;ji\
N/ %1 N\)\*u */l\N/ *¥ * N/ %t * N/ *
[0094] A 318 B4l 319 38141 320 818141 3.21 3814 3.22
z, *
*
0 s
*1 .
1 (%2des | S | Wannld
X1 (Z1daz /\(21)012
[0095]

_85_

10-2630644



[0096]
[0097]

[0098]

[0099]

[0100]

[0101]
[0102]
[0103]
[0104]
[0105]
[0106]
[0107]

[0108]

SS50l 10-2630644

P/ N /N

/ \ |/
/ \ |/

(Z1)as {(Z+)as
3840 3.36 sieral 3.37 CENE Y 584 3.39

*

v WA e AR 5YHoR, Fa, T4, -F, Cl, -Br, -I, 3E=FAY], Aoy, YE=R],
obrlt)7], dl=efA ], d=etxey], (U2, G2, dd7], dzdr], EFeddr], =5
o|2-FFo Y], MExEFHUYY], UdixIFeddr], AdEddY], EGAI], doledr], Hete]
A7l EYdr], JeAdr], dnedr], dyaAdr], Asedr], oladAsedr], AxdYdrl,
U=ed7], 7hkEd 7], EgebAdr] 2 -Si(Q) (Qe) (Qs) SollA HEis

A7) Qi WA Qe AR 55402, C-Cod a7, C-Co&FA7], dldr] & Yyzer] Fola] Hexa,
d2¥& 0 T=E 20|11,
d3® 0 WA 39 g FelA desa,

dd= 0 WA 49 Ao FollA deisar,

a5t 0 17 59) A4 Fol A Aew
46 0 17 69) A4 FolA Ae
48 0 W17 89) A4 FolA Ael:,

% e o3 RSt AF Aol Eolnt,
EOE d2A, 7] L 2 L AR SE™eR 3] sehy 4-11, 4-13, 4-27 2 4-29 WA 4-352 FAH
= 2w oA AEE, Ly, L B Lo WA L A2 SH34o= 547] 81sh4 4-1 WA 3ty 4-352 &
12}
-1

9 5 glont, ol #HHE e otk
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s==4

*

/

S

RS

=
=

N
st

E
O
*1

S
a

* *
\©\ |
w N

A48

14
B}

3

4-4

I

Al 4-3

i3

ol

&

Bpetal 4.2

*1
&V
*V

Bharal 4411
4-19

3}8ral 4.23

*
*
*0

=

sharal 40
£

l
A1 422

a4 427

=

7~

&t

sharal 444
SHEIAl 4.18

*

si8tal 4.9
*Y

B18HAL 417
N

s

o

sata) 413

&l 4.8

FHarAl 416
Bi5tAl 4-20
*
D
B84 424

& 4.7

i3

=

3

=3

[0109]

4-26

¥
ol

iy

CERPET

[0110]
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[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

SS=54d 10-2630644

8 o 9

it 4.29 ststal 4-30 BH8EAl 4.31 statal 4.32

2 5

5433 YN

*E

-34 S84l 4-35

A7) B 41 B 45 F ¢ B 02 o9 URjske] AT Aol o).
all, al2 ¥ xdl WA xd3+ A= 5HHoZ, 0 WA 52 A4 FolA Ae=ar, alle] 2 o] dd H$ 2 o4
o] Ly A= sy dolstar, alezt 2 o3 AF 2 o) Lpe Az sdsiAd Adelstal, xdlo] 2
VY A 2 o1 Ly AR BASAG Ao, xdzr} 2 oY AF 2 ol Lyt AR EUHAY
golstar, xd3ol 2 o] A5 2 o189 Liw AE LAY Fold 4 3.

A oo Waw, 7] FAE F oall, al2 2 xdl WA xd3E A2 5HHeR, 0, 1 T 20AY, 0 &
= o, ol FAHH= AL ofHt.

271 e E T Ry A Re, R WA Rig, Rsn B Repes A2 HHAO=, 5

S|EEFAY], Alotwr], YERY], oiyy], s|EgAwmY], s=HzwT], A

, &, -F, Cl, -Br, -I,

23k = M X3 CCopdAId 7], X3 e HX S CCod71d 7], X3 e vX3hE C-Ce&d A7), A
3 = v FE CGCuAE2YA7], X3 e HXZE C-CpilHZAIZ2L47], X T vAZE C-Cy

o

ANZ2LAD7], A3 e HX3E C-CudlHEAZZLEAL], X3 T+ X3 C-CeolE 7], X3 =

HI 2 8 CoCoootdSAI 7], A3 B v X3 CoCeotdEl 7], A3 e H[ X3 C-Codll HIZ o7,

)

o

= HxE"E 17 ¥-wEs 303 15 (substituted or  unsubstituted monovalent non-aromatic
condensed polycyclic group), A& H+= H|XZHE 17} ¥]-¥g= FJHZEHTEst 15 (substituted or
unsubstituted moonovalent non-aromatic hetero-condensed polycyclic group), -Si(Q;)(Q:)(Qs), -N(Q)(Q.),

-B(Q)(Qy), -C(=0)(Q)), -S(=0),(Q)) Z -P(=0)(Q)(Q) FolA Aei=d 4 ).

oAE 5o, 47 4= F R WA R, Riy WA Ris, Rsor B Ree= A2 SHA LS

L

Fa, 54, F, Cl, -Br, -1, 3=547], Ao}y, UERY], ojlv|t)y], dretA ], 3|=gtziey],
|
%#i,%,{L—&,ﬁ,aEEQﬂ,M@Ll qziﬂ,@ﬂﬂiﬂ,aiﬂﬂiﬂEﬂaEﬂiiﬂ%?@

Hd 7] (phenyl), Heeld”](pentalenyl), Quld”](indenyl), YZE7](naphthyl), o}=zld”](azulenyl), ¥

22 d 7] (heptalenyl), AuhAld”](indacenyl), ©FAIY}ZE 7] (acenaphthyl), Z5F2#d”](fluorenyl), 2:3}o]
2-Z2o9d7], HxZFowdr], Ol zZ 209 d7], ¥ ded”] (phenalenyl), AGEH D]
(phenanthrenyl), oFE g}t d 7] (anthracenyl), Z 29 #e|d 7| (fluoranthenyl), EgudEdr]
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[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

SE<S35| 10-2630644

(triphenylenyl), 3}el@ld”](pyrenyl), Z2}e]Ald”](chrysenyl), WZERAILD”](naphthacenyl), I|AIE”]
(picenyl), #Fad 7] (perylenyl), el d 7] (pentaphenyl ), A ALA D 7] (hexacenyl), HERAIE 7]
(pentacenyl), FH|AIE”](rubicenyl), ZZYd”](coronenyl), 3#d”]|(ovalenyl), 3E%U7](pyrrolyl),
Ele#d 7] (thiophenyl), FEFd7|(furanyl), °o]n|t}ZEA7](imidazolyl), I &=EHQ7](pyrazolyl), Elo}EU7]
(thiazolyl), o]AFE]o}ZA7|(isothiazolyl), HFAFEA7](oxazolyl), ©]&AFEY 7] (isooxazolyl), I Etjd7]
(pyridinyl), ¥&#1d7](pyrazinyl), 3&utd7](pyrimidinyl), 329A27](pyridazinyl), °]Ael&Ed7]
(isoindolyl), =4 ”](indolyl), At+EY7]|(indazolyl), F2d7](purinyl), #A=2ld”7](quinolinyl), ©]&
As=gd7](isoquinolinyl), WZFA=2]d”](benzoquinolinyl), X&&F2Ad”|(phthalazinyl), WZEZTIL”]
(naphthyridinyl), FA=%2d”](quinoxalinyl), FAWZd”](quinazolinyl), Al&=#d”](cinnolinyl), ZHd}

Z A 7] (carbazolyl), W@E 2 t]d 7] (phenanthridinyl), olagt]d 7] (acridinyl), HIGEZ Y7
(phenanthrolinyl), 1} 29 7] (phenazinyl), Wl Zo)u| & 7] (benzoimidazolyl), Wl ZFed 7]
(benzofuranyl), WZE 2 #d”](benzothiophenyl), ©]AMlZE]o}EY 7] (isobenzothiazolyl), HESAIZLY]
(benzooxazolyl), o] Ml Z2-ALE Y 7] (isobenzooxazolyl), Egol&EYd 7| (triazolyl), HEZZY 7]

(tetrazolyl), 2Altjo}ZEd7](oxadiazolyl), Eglo}xd7](triazinyl), ©wlzFeld”](dibenzofuranyl), Ul
28] @ #'d 7] (dibenzothiophenyl), WZIFFIEL7], T EIIEL7] OHl=AEYD7], Holrol&d 7], olv]
txzIvdr] 4 otz et dr];
=4, -F, -Cl, -Br, -1, 3==47], Aolxr], HERZY], olntwr|, 3=8tX 7], sl=8txw7], (-
2997, dd
7], Agdr], Jddr], YZEr], olzwdr], #Ewdr], AvkAdr], ofvzZeY], EFeddr], A5
o|Z-EFedd7], WxEFeHdr], gdHlxEFeddr], ddddr], AdEADY], EHADY], EFL
e, EgAdrIddr], stoldldr], AtolAldr], vzZEAEr], dAMEY], #H7dd7], HEdr],
A7), HeAEY],  FHAEY], ZEAdr], edddr],  FJEY7], "HedAdr], Fedrl,
olmttEA7], HHEL7], HolEdr], olAE oYY, SAIELY], ol&AEYY], Y], HHAL],
vt dr], A dr], olidEd7], AEA7], QAvkEdr], FEdr], A=ddr], olaFH=dr], W
2FEEdr), A 9], dzEEY ], A5 dr], AvEadr], Alsddr], 7hEdr], AdEd
gdr], olatdr], AGEEYLY], AuAEr], AxenttEd7r], WxFetdr], WxEHd7], olaul
ZEo}EAY], MESAIEYY], o]aMESAIEZYY], EfolEUr], HEZEAY], SAoEUY], Eolxd
gilzsedr], gulxgesdr], ixsEdr], fulzsimtEdr], golrjol&dr], ow|tixaEtid
7], elrugtzdgutidr] 2 -Si(Q;)(Qs) Q) 5 Aol= vz A3E, #Hd7], Agdddr], udr], v=

271, of=ddr], LU, AvAET], opuzdEr], EFeddr], AvolR-EFeddr], HEEFe

CoA7], ClupdTA7], AS2AE7], AS2dL7], AS2FE7], A2, A

7

I
I

dd7], gilzEFeddr], ddddr], AdEH Y], tESAEY], EFoTEH Y], Egddudr], o]

ddr], AgelAdr], dZeElAdr],  gAdr], #H"ddr],  #EelEdr], SAAHdEr], HAERAE ],

FHIAEY], ZRMd7], EwEdr], FAEdr], "Heddr], FEdrl,  oWtiEdr],  IgEdr),

Elo}Zd7], olAaEelEYdY], SAEYY], ol&AEYY], I ddr], IAdr],  IAwdgdr],
o)

SetAdr], o aAEUY], QEA/], AvEAY], FPs), AEALI), oaAEY), NI,
seebds], e gy, Anaeds], AuEedsl, Ased], sbeeds), sdEdds), oy
g9sl, AgESds], AAds), dxelntEds], MEFeds], NEEedds], o sfxE R,
MESAEDT], o2z AEd7], EelolEd], HESELY), SAolEdr], EdolAdr], tues
97], duzEesd], MasEds), duesilEds] Uaaageds], Beltielsds], ofvtavle
97] 2 olrlthazev ;o

=S1(Q1)(Q2)(Q3) 5

i
o
e
N

d

71 QWA Qe B Qe A Qe ME SPAHCR, G-Codd7], GCpd=A7], #d7] B YZEr] oA

T O =24, 47 3845 F R WA R, Rip WA Rig, Rson 2 Rep= A2 HHAOZ

T, TFa, F, Cl, -Br, -1, SIEFAY], Aokr], YERY], ot y], JlEekAwr], d=etxw],

_39_



[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

S=50d 10-2630644

CiC&A7] B CCu&EA1715

)
fic.

71, dzdr], EFeddr], svolR-EFe , HlEEFeAUdY], gixIFeddr], AdEdd
AJAEZHALZ,  Edudddr],  deludr],  AzZtelArdr],  dE&d7],  HedAdr, Sk,
naEd7], dEREAY], ElobEd], olaEolEdY], SAREAY], olHAMELY], dEudr], vEAET],

N

o XN

seieleids], gAYy, Awelds], olaAwdds), NxAEd], AN, AdEd], Fh
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CoNEFREA7], O Gl HIZAZ R, A EREAL7], GCpallllZAZREALD7], CCpolE 7],
CoCooo b 5A17], CoCoootREI 7], CiCosl Bl 2okd7], 17} w85 Svst 25, 7 -3 dH=s
bk a5, -SHQu) Qi) Qi) NQu) Qi) BQu)(Qiz), ~C(=0)(Qu), -S(=0)2(Qu) B -P(=0)(Q1) Q1) -l
A AdeE Aol st A3k, GG A7, GCoEME7], GCoR71d7] R C-Co@FA1715

CoCAIEFR2EA7], CCalHZAIEZLEA7], CGCuAER2LALT], CCdlElZAIZZ2EAIL 7], CCoolE 7],
CoCoooFR A 7], CoCooFEEI 7], CCollHI 2oL 7], 17} v-w&E S3vis 25 9 7 v-43dF dH=

g4a, -F, -Cl, -Br, -I, 3E=ESA7], Aeolxr], YER7Y], olutxr], 3J=gAx7],
257], G771, CCadAL7], CCud71d7], CCedTA17], CCiAE2LA7], CCidlElZA]

FRAA7], G CAIEREAL7], CCoalHZAZEEAL7], CCupotE 7], CiCaotE5A17], CoCootEEl 2
71, CGCedll Bl =k 7], 17} B-W&= S48 25, 7F H-33 253098 25, -S1(Qu) (Qw) (Qu),
“N(Qa1) (Qu2), ~B(Qa)(Quz), ~C(=0)(Qu), -S(=0)5(Q) B -P(=0)(Qu)(Q) FolA A& Hol= shpz x|,

CCrE2LA7], CGCpallHlzAE 247, CGCrE2LAE7], CCodlHZAZZEAE7], C-CaootE 71,
CoCaolFE 52171, CCooobEEI 271, C-CoodllElZoFE 7], 17} W= S8 25 3 7 v-E=S =

SEohe a5 %

=51 (Qa1) (Qa2) (Qas), ~N(Qa1) (Qs2), ~B(Qs1)(Qsz2), ~C(=0)(Qa1), =S(=0)2(Qa1) B -P(=0) (Qs1) (Qs2);

F71 QWA Quiz, Qu A Qs 2 Q WA Qi A2 59402, 4, 54, -F, Cl, -Br, -I,
S|EFAY], Alofwr], UERY], olntiy], s|EgfA|w7], dugtxir], C-Ceoed7], CCeo@EALd7], Co
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[0536]

[0537]

[0538]

[0539]

[0540]

[0541]

[0542]

[0543]

[0544]

[0545]

SSE53d 10-2630644
Cood71971, CCeo@FA7], CoCoAlER2EZ7], CCpalHZAZ2L7], CCoAlE2LALT], C-CpdllH=
ANZ2SAD7], C—CeotB71, CGCodllElZolE 7], 17} v-&5 S0t 15, UF -5 e =53
3 aF, vsdr] € Hudr] SolA g 5 ol
2 gAA F "Ph"S HLVE gH|sta, "Me"S WEY|IE 9u|Etal, "Et"S oE7|E ov|tar, "ter-Bu" EE
"Bu'& tert-FE7|E o], "OMe"E WEAI]E ofnlatt),
2 HgGAA F "mEdr'e "ddriE X Hdr)tE 9ugit, A7) maEdr e, X877
"CoCeo0FE 71" "X 2 H D7) el &3,
2 YA F "Hedr]"s "RlEdr|2 28 Adr)"E ot ] ""Heldr'e, X87)7F "CeCeobE
712 AZE CoCeolE 71" "5 Hd7] e &3k,
2 B{AA o 2 ', g2 FYE e g, Sl 3E S oolxgt ARt AR Al EE v,

olgtoll A, e L ArdE Eo], ¥ o] d FHAE G2
TAHeR Agsitt. s FAd F "A gl BE A&kl
[P

EO}—D}'-

[dA]e]]
$4dd 1: 3= 19 FA

o]

Q O O O Pd(PPh3)s, 2M Na,CO5
Q Q B(OH)2 + ’ = Toluene, EtOH
¥,

Br O ‘N/

7'-BER AR [Z20 9 =[3,2-b]MEFS-11,5'-AH = [1,2-c]F g d] (7'-bromospirol[fluorenol3,2-
blbenzofuran-11,5'-indeno[1,2-clpyridine]l) 0.63g(leq, 1.30mmol), (10-#detEEA-9-L)HEA ((10-
phenylanthracen-9-yl)boronic acid) 0.43g (1.leq, 1.43mmol) % HEZIZ|=(EHALELA)ZH(0)

ZetsE

(Tetrakis(triphenylphosphine)palladium(0)) 0.06g(0.04eq, 0.052mmol)S Ze}x3Feo| ¥ ¥ 7AXd T 2
27 5 AT, o] &, EF<l(Toluene) 13mlE 7] Zef=3d Yo 7] &% EZES =9 %, d&E
(Ethanol) 6.5m1¢} 2.0M A&F 7FEUlo]E(Sodium carbonate) 4= 6.5ml(10eq, 13.0mmol)E H7}skar 80Tl

A 3AZE EoF BRAZI WRIA oy, 9 TR S, SRTE AA (vashing)dta, old ofAE| o] E(Ethyl
acetate) & °o|83ld F7F5S FEIUT. oRHE 5% ZH{EE vladls A o] E(Magnesium sulfate)
2 AXAA Celited o]&3to] ozt & AHIg=2ulEIHIE o]&3to] AHASIe] stE 1 (7'-(10-
phenylanthracen-9-yl)spiro[fluoreno[3,2-b]benzofuran-11,5'-indeno[1,2-c]pyridine]) 0.67g (5&=75%)<
TESAT.

1H NMR : 9.24(1H), 8.06(2H), 7.91(6H), 7.73(3H), 7.51(5H), 7.40(6H), 7.35(3H), 7.24(1H), 7.03(2H).
APCI-MS (m/z) : 659 [M']

$Add 2: S¥}= 29 A

S

O "O 0 Pd(PPh3);, 2M Na,COs

Q 8 B(OH), +Br [N:

Toluene, EtOH
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7' -BRERAMO)Z[ZF U N[3,2-b]HZFTH-11,5"-<1dx=[1,2-c] 9 d ] (7'-bromospiro[ fluoreno[3,2-
blbenzofuran-11,5"'-indeno[1,2-clpyridine]) ™Al 7'-B 2R Ago]Z [HX[b]ZF o x=([2,3-d]g-11,5"-
Adx=[1,2-c]1¥ 8 d] (7'-bromospiro[benzo[b]fluoreno[2,3-d]thiophene-11,5"'-indeno[1,2-c]lpyridine] )<
AT AS Afetas, A7) @4l 139 59 WS o]838te] s1§E 2 (7'-(10-phenylanthracen-9-
yl)spiro[benzo[b]fluoreno[2,3-d]thiophene-11,5"'-indeno[1,2-c]pyridine]) 0.65g¢ (F&=70%)<S 5359},

HONWR : 9.24(1H), 8.45(1H), 7.98(2H), 9.91(4H), 7.85(1H), 7.73(1H), 7.67(1H), 7.51(6H), 7.40(5H),
7.24(1H), 7.06(2H). APCI-MS (m/z) : 675 [M]

$4dd 3: 3= 79 AA

1
’O Pd{PPhs),, 2M Na,CO;

& )
Q Q B(OH), + O , = Toluene, EtOH
oo O

(10~ LA EZHA-9-L) B2 ti2] (10-ZeE-1-A )G ESA-9-A) B2 0.49g (1.1leq, 1.43mmol)S A}
sttt Ae Astas, A7l @A 13 59 WHE ol&ste] EE 7 (7'—(10—(naphthalen—1—
yl)anthracen-9-y1)spiro[fluoreno[3,2-blbenzofuran-11,5'-indeno[1,2-clpyridine]) 0.68g (F&=70%)<
53ttt

\Y

MR 9.24(1H), 8.55(1H), 8.42(1H), 8.04(4H), 7.91(6H), 7.60(7H), 7.40(7H), 7.06(2H), APCI-MS (m/z)

© 709 [M]

Ao 4 SFE 89 A

1)
O ’O Pd(PPhs);, 2M Na,CO;
Q O B(OH), + [ S Toluene, EtOH
-~

DR ol

(10-#1FEGA-9-L) B2 il (10-vzedll-1-2)PEdAl-9-4) B 24 0.49g (1.1eq, 1.43mmol)S& ARE
dRthe He A9, A7l FA-d 29 U WS ol&ste] 9¢E 8 (7'-(10-(naphthalen-1-

yl)anthracen-9-yl)spiro[benzo[b]fluoreno[2,3-d]thiophene-11,5'-indeno[1,2-clpyridine]) 0.70g (&
=70%)S F53F3IT).

HONWR : 9.24(1H), 8.55(1H), 8.42(2H), 8.04(4H), 7.91(7H), 7.73(3H), 7.60(5H), 7.40(5H), 7.06(2H),
APCI-NS (m/z) : 725 [M]

71 4 ﬂiEiﬂ‘ﬂ%Rmme]5Qkf(H%A)H0%€]ﬂ%%S%mxS%meﬁmﬂﬂi.ﬁﬂﬂ o] &
223 43L& F5E o]gste 7 5 B 253 A F, 307 s ALAS A LEdd mE:A
A A A2 o] fe]7|ds AA ST,

A7) 1T0 o=t AHFo] 2-TNATAZ A3 ZF3&lo] 600A F79 AF FY=L A, A7) AT FY= 4
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[0561]

[0562]

[0563]

[0564]

[0565]

[0566]

Holl 4,4'-H A [N-(1-v2d)-N-g depr] = JH] s d (o] &}, NPB) S <&

5.

2,
2
ol
oL
38
ne

% AR AgE H(E2E) 2 FFE 01(=HE

=
=

SS90l 10-2630644

S2kste] 300A FA9 A

S 2=~
S T

ofj
tlo

wgE PN TAE W/E mHERA 3FE 1 4/EE E 107 WAl & 19 7149 ES 47
L3lthe e AYstae, 47 AAld 13 543 HE o] &35 {7 W 2xE AT
Hrtd 1
B7] Al 1 WA 6 F Had 1 WA 4ol A AZE f7] BF Azbe] e A, AR 2R, 3= 2 af
Keithley SMU 236 2 3)%=A] PR650S o] &3dte] =Ad o], 2 A2 X 19 YR
F 1
SAE THE TrES EHEY] T e A/ 3= a8
el ) A ) | (/b
(mA/cmz)
AR 1 313E 1 | F3E 107 97 : 3 3.5 10 537 5.37
AN 2 33 E 2 | F3E 107 97 : 3 3.6 10 512 5.12
2 Ao 3 shetE 7 | 33E 107 97 : 3 3.5 10 509 5.09
Al 4 3= 8 35 107 97 : 3 3.7 10 485 4.85
A A 5 313E 1 | F3E 110 97 : 3 3.4 10 515 5.15
2A A 6 s13E 1 | 3¥E 112 97 : 3 3.5 10 490 4.90
Hlule] 1 318 E A DPAVBi 95 : 5 4.6 10 311 3.11
Hl o] 2 313E B DPAVBi 95 : 5 4.3 10 367 3.67
Hlule] 3 33HE C DPAVBi 95 : 5 4.2 10 416 4.16
H]ale] 4 3188 D DPAVBi 95 : 5 3.8 10 256 2.56
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[0567]

[0568]

[0569]

[0570]
[0571]

[0572]

@Q

) <

A7) E 125 QA 1WA 69§71 W age
arbel A, HE 2 Egol weke] S5 3

2z Hy
100 %7 9 4%
110: Al1™=

150: #71%

DPAVBI
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190: A2

2
44

k1
[N

1
(g
~

190
150
110

190
150
110
210

k1
N2
(VA

220
190
150
110

k1
N2
N

220
190
150
110
210
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