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gige] g
S dst = HA

Ait ZS HEE 2 0T TIW 7] WY 248 AFehE Aol

o] §d +
Q Zwel w=w, o) ek 12 BAEE S8 SRl AFH:

_24_



[0006]

[0007]
[0008]

[0009]

[0010]

[0011]

[0012]

[0013]

[0014]

[0015]

[0016]

SIHSd 10-2017-0104706

<854 1>

(Li)ar—An

Aq —f'f"'(Rﬂ)bﬂ

371 FeA 1 =
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7], Alebx7], YER7], opu|ty], =R 7], slEgtz7], (CeoZA7], CCopEAE7], CCud7d
71, CCeo& A7, CoCAlE2LA7], CCdllHZAZEZL 7], GCAIEZLALDY], CCdlHZAIEZY
A7), CCeotd7], CCodllElZold 7], 17F v-9= S3ohst 15, 17F ¥-wadF duz25E03 15,
g7 2 EEdr] A Mg,

oe Swel maw, AT A7) ASel dgn A2aT; W A7 AST 47 A2AF Abele] Al
B OAYES TFF H1F T, P f7150) 4P ke ge FUDL BYRES 1F oY T
$71 WY 247 ATEG

gy £}

wgg YAl Aok FAF g
A7) E99 SFEe, S S 12 mAH:

[‘

(Li)ar—An

Aq —f'f"'(Rﬂ)bﬂ

N EE C(RDOIA, X N EE C(RyO]A, X35 N EE C(Ryol, X& N EE C(RyC]
I, X5 N EE CR)O)AL, X5 N & C(Rg)olt).
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[0029]

[0030]

[0031]

[0032]

[0033]

[0034]

[0035]

[0036]

[0037]

[0038]

ZHES 10-2017-0104706
A% B0, X, WA X % Hel= sk NY S 9,
o Felol wt=@, X, WA X, % sk Nolat, up A= No| obd % git},

e el wam, X2 Noja, Xo= C(Ry)olar, Xy C(Ryelal, Xi= C(RoOIAL, Xsi= C(Rs)OIaL, Xei=

CRYY & ok, ol Fgu 2e opet,

o
~N
o
Lo
1>
—
ofy
k1

o AL A RY TF EE CCAlHRARY 2Fels, el AL WAle] oht,

< A aele, dEd, derd, dzgd, Fud B oladEdd ooy,

271 e 1 F L B e AR SHAeR, A8 B AASE GOSN, A £ Hx S

rlet

CCodlHZAIE 2L 4d7], X3 E=E HX3E CG-CAIE2EALdAY], A3 e HXSE C-CodlHZAIE
2AADAY], A& e HXZE CCpotd @ 7], A8 e v A 8kE C-CodlHlZotd 7], A8 e v A3

p

H 27} v]-ekE =3t}sk 18 (substituted or unsubstituted divalent non—aromatic condensed polycyclic

group) % X3 = vRFH 27} ¥]-LEgE e =gt 1F (substituted or unsubstituted divalent

non-aromatic condensed heteropolycyclic group) FolA Ael=g 4 glt}.

e 501, 47 &84 1 3T L B L AR SHHes,

Hd @ 7] (phenylene), HAE# D@ 7] (pentalenylene), <ldld@d”](indenylene), YW EE @ 7| (naphthylene), o}

#dd 7] (azulenylene), gletg)d d 7] (heptalenylene), elthAld @Al 7] (indacenylene), opA Uz E &l Y|
(acenaphthylene), ZF 9o #dd 7] (fluorenylene), AFo|2-H|ZZo#Hddr], HxZFodddr], tuzxZ
FoHdA], ¥ 2@ d @ 7] (phenalenylene), FHGE# <@ 7] (phenanthrenylene), StE gAY 7|

(anthracenylene), Z=FQ#@Hdd 7] (fluoranthenylene), Eg# L@ D@ 7| (triphenylenylene), 3o dd”]
(pyrenylene), Zgto]Ald@d 7] (chrysenylene), YWZEFAE @ 7| (naphthacenylene), IAd@7](picenylene), 3
deldd 7] (perylenylene),  #EFHAD @l 7] (pentaphenylene), ALA D A 7] (hexacenylene),  HEAD A7)
(pentacenylene), FH|AE A7 (rubicenylene), ZZU|d7]@7](coronenylene), L@Hed7]d 7] (ovalenylene),

244 7]|(pyrrolylene), E] 2 ¥ d A 7] (thiophenylene), Febd A7) (furanylene), olu| T E L AV
(imidazolylene), I &}Zd A7) (pyrazolylene), o=@ 7] (thiazolylene), o] AEJolE LA
(isothiazolylene), L ALE A A7) (oxazolylene), o]&=AZ @ 7| (isooxazolylene), gt d )
(pyridinylene), g2 d ¢ 7] (pyrazinylene), vl g)ujeld & 7] (pyrimidinylene), A A7

(pyridazinylene), ©]4<l&Ed#7]|(isoindolylene), AEL#A7](indolylene), QIt}EA#A 7] (indazolylene),
gd#: 7] (purinylene), H=eld@7](quinolinylene), ©]AH =gl 7] (isoquinolinylene), WEFH izl d@7|
(benzoquinolinylene), Xe-g}x]ddl”|(phthalazinylene), YXE]gt]dd”]|(naphthyridinylene), F=4ta]d
A7) (quinoxalinylene), FHAUZgldd 7] (quinazolinylene), AlEE|d@d7](cinnolinylene), 7Iu}EL 7]
(carbazolylene), FFEZt)dd 7] (phenanthridinylene), o}=Zgtd@d7](acridinylene), IFEZg|Dd7]
(phenanthrolinylene), #|Y-A]'d#7](phenazinylene), WlZo]u|t}& Al 7] (benzoimidazolylene), WlZFehd
7] (benzofuranylene), HIZE] S #d@7]|(benzothiophenylene), ©]AMIZE]lo}ZU 7] (isobenzothiazolylene),
Wz A=A dl 7] (benzooxazolylene), o] AWl 22 AL= U @ 7] (isobenzooxazolylene), EgjolZddlr]
(triazolylene), HEZ=L A7) (tetrazolylene), LAl ol Ed A 7] (oxadiazolylene), Egjolxddl”]
(triazinylene), TlWlZFeFd#A7]|(dibenzofuranylene), TI¥lZE] 2 #Hd#7]|(dibenzothiophenylene), WlZ7Hu}
A7), gilzsEddr], goltjolEday], ouvzIrdalry] R ojnttzF v tjddlr]; 2

F50, -F, -Cl, -Br, -1, 3=2247], Aotxr], YER7Y], olmtwr], s|=gx|xw7], s=gtxwr], (-
CZ 7], CC¥FAY], AZRALY], ASEIAY], ASZHAE7], AF2HHLY], AS2I4d7], #d
71, =gz, Eedrl, "Agddr], dddr], vzdr], okzddr],  fgddr],  QlukAdrl,
obdyzEy], ZEoHdr], 2molz-uZFeddr], WMExIFoddr], guzIFeddr], dAdddr],
HGEH L], dEGALY], FFeSH Y], EQudddr], gelddr], AgtelAdr], YZeAA L], A
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[0039]

[0040]

[0041]

[0042]

[0043]

[0044]

[0045]

SIHS31 10-2017-0104706

971, =7, dEdr], ST, e, FRlAd Y], 22didr], eedr], I
L7, el olvtEdY], dEEAY], EolEdT], oliEoEAdY], SAEAT], o|HARELT],
tdrl, dEAET], ey Er], dEuAdr], oladdEdr],  Jdedrl, duEdr], Fedr
Az dr], olaFEddr], MxdAesadr], ZgepAdr], YZET Y], FAxdedr], F

wed7], hEdr], AdEYYEY], okmdudr], AGEZHEY], AuAdr], Hxzelvn :
gbd7], WlzEeHdr], ojaMlzEolEdY], MlESHAELT], 1*%5%41“ﬂ EfotEdd7], HEZE
71, SAHorEdY], EdeoAd7], "ulxsebdr], e dr], WizrmiEd7], guzrmbEdr], E
oftetEdr], olmuzddydr], olvvzxddrtdr] 2-&@&%%&@@ ol Aded Hojrm sz

Agg, Addy], Agdddr], duddr]), Jrdads), ozddar), ggudar], Agadar], oy

ZeRl7], EFedddY], Avgolz-vEFedddly], MesFeddidly], yizEFeddalr], dAdd
7], AdEALRY], GEZALANY], SFoAHERY], Edududdy], stoldldilr], AztolAdRlT],
e 7], s A L laﬂéﬂﬁl<{ﬂ]%ﬂ 71, A7), SepAld | 1 1Wéﬂﬁl SR
gda7], extedsy], vEdRr], Heudlr], sebddl], onuEddly], vEddY], ElolEdiT],
ﬂiﬂﬁéﬁﬂﬂ,%ﬂéﬁﬂﬂ,1*4+é{] deudr], dHAd7], Aﬂﬂﬂéﬂl Aﬂqﬂ%ﬂ
7], olaRlELRY], A=AV, TSR], FdAT], A= dAr], oliaF=ydAr], A=l
7], ZEEHEAT], GZE O dRy], FAsddddr], AvuSeddr], Asdddr, ﬂﬂimﬂﬂ 1WE
dudly], omeudy], AGEZSHLAT], AvARY], WzolnuEdaly], wxFetdr], WxE e
AL, olanlzEolEdRY], WMESAIELRAY], o|aMESAE AR, Eﬂ@i“@ﬂ ﬂEﬂimﬂﬂ,
SAtHolEd Y], Efjolxdi], yulzsrebddly], dulzEesdlr], MEsiuEdy], gizrmiEd

A7), EoprolEaaly], otz v day] 9 ojurizs] 2 n ) dal;
Zol A AEE

A7) QA Qe AR SYHOR, (-0 A7), CrCoRFAY, ddY), vlsds), EBsds] 2 vags)
oA Aed 4 gl

9 A W2, 4] S 1 F L R LE AR SRH0E,

AgAs), AgAds),  QddAs],  UEEdy],  ofEdddy],  dgddds],  dckadal,
ohLZEY), Eredddr], Avtlm-uErodddr], MEEFoAdAs], tMEIToddd], o
gelday], ey, EdAdd], SRodddar], Eesdedas], solada], Aoy

7], e Y], dAdRY], A-AdA], AekAd/A), AR, lEpAd ), FHAd R
Az, Omﬂ%@ﬂ,ﬂgﬂéﬂﬂ Frebd ], FhbEdd], dxssebd ], A d ], o

Hlzsrebd @], oulxg edddr], dixymbEddr] 3 dxsbaEdr]); o

T4, -F, -Cl, -Br, -1, 3=FA47], Aoy, YERY], optwry], s|=gx|w7], dugfzr], (-
CoZ7], CCdIA7], ASEHAE7], ANFE2IAL7], AZFE2IZE7], ANSEHHL7], AS2IAD7], Hd
71, o\, "HEdr],  "dgddr], Qlddr], uwExgr], of=ddr], @%ﬂé] AokAId 7],
oAUz g 7], EFedUd7], AFo|E-vEFeddr], WxEFedUdr], gHxEFeddr], Hdwdr],
HIEH D7, qEHADY], EFTEd7], EgHdedr], doldldr], AzolAd ﬂ b d 7], 94
g7, Ad71ddr], AetEdr], ALY, AeAd], FHAY7], mEddr], eudr], AEMﬂ g
LHd7], FrebdY], bS], WxdFedr], HxE e dd ], ﬂ%i%ﬂéﬂ,ﬂﬁiﬂﬁﬂéﬂ Z7t
Z47], gilz7hEd7] ® -Si(Q) Q) Q) oA dEd Aok stz X3kd, Hddr], lé{ﬂ

Auid#Ar], vzZEdy], oizdlddAr], AgHLAY], AvkAdAT], opAuZEHAY], EFeHddT], 270
‘im*eoﬂé@ﬂ,ﬂ&QEEHA{ﬂ gl zEFeddar], ddddar], dAdEdddar], EZAE
A7), FFTHEA], Eudedy], solddAly], FolAdA ], YZep IRy, FAdAr], HH
lA{H AetsidA ], A A], AetA ], FulAdAY], ZRUdAr], adr], geddd
7], FERdA], JrEdAr], dxFedAr], dAxgedddr], fquzFaddar], ouzeeddar], d
Z7MEd A7) 4 HzghtEddr);

oA e

71 Qu WA Q> A2 SHH o2, (o227, C-Co=A17], dd7], wldr], gadr] 3 y=2dr] &
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[0046] 3-1 WA 3}sh2] 3-4602
Y -Z2)as
Y
BHEA 341 Batal 3-2 BEA 33 BHEHAl 3. KT
* % * * F*¥
. \ |/ \ |/ \ | /
] T ™ -
B E—— AV T
N e \ / \ / \ /
(Z1)as Z1)as (Z1)ae
[0047] B4 35 SIsHAl 3-8 8j&ra 3.7 BistAl 3-8
Z
* * (Z1)az * (Z1)aa \/(\1)d3
\/\ \\/&\ !
~{Z1)as | ;L ] % Z '
*¥ N/ *¥ N / ¥ N *
Slatal 3.9 sisbal 3410 HErAl 3-11 FHEra 312
(Z4)a3 N Eas (Z1)as * (Z1)az z
Nl A | S Y \(VQN * } N¢;\1)d2
* T % A wr x sy N)\*' N\)\*.
BHEtal 3413 5184l 314 St Al 315 BHarA 3-16 S8l 347
* N a2 * (Z4)a2 /§(21)d2 n (Ede e
I :/j\ \"/§\\N NI /j\ /E j\ /(\/\\N
N/ *? N\)\*I *)\N/ L3 * N/ K N/)\*'
[0048] BHEHA 318 3etal 319 Fatal 3-20 8kal 3-21 Beta) 3-22

_29_



SIHS3 10-2017-0104706

* *
O, s
> *¥
{22 \E%(Zq)dz l \/> %

%1 I Z1)aa

8814l 3.29 1841330

* (Zg)ys %"
* 1 (Z1}aa
\| / | =
\_/ o
Sharsl 3.32 55 s
[0049] o ghetal 3-33 Sl 8tAl 3-34

/ A\ |/
/ \ | /

(‘:1 )dS (4:1 )d8 (22)d4

31814 336 CENER T 518tAl 3.38

(Z1)as x! (Z+)as !

[0050] BhehAl 3-42 3l&hAl 3.43

(Z1das

¥

[0051] BIEHA! 3-44 A 3-45 4] 3-46
[0052] 7] 3}eke] 3-1 WA 3-46 F,
[0053] Y= 0, S, C(Z)(Zy), N(Zs) B+ Si(Ze)(Zy)olaL;
[0054] 7 WA 7,2 AR 5YHAHoR, i, FTH4A, -F, -Cl, -Br, -1, 3=V, Aelwry], YERY],

ofrit ], sl=EkA 7], slEdEwT], CCa@A7], CCd=AlZl,  dd7], miEdr], EEdr],
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SMHS

o1 10-2017-0104706

UZEy], ZEHdY], Ave|2-HEFoddr], MREFHYY], duzxIFoddr], AdEHI], <&
o]

EgAE7], dolad”], AtelAldr], deydr], deAdr], drindr], dguAd
277, Axdedr], AuEdr], JhbEdr], dizFedr], guxEedd
zolmttEd7], AGEEHL7] R -Si(Qa) Q) Q) oA Adesar,

7], AEeld,
7). EdelAdr],

[0055] A7) QWA Qe M2 5Y5HoR, -7, CCoE=A171, #id7], nlsdr], geidr] 3 y=zdr] &

o4 AelE

[0056] d2¥ 0 WA 2 FelA ded Ago)a,

[0057] d3= 0 WA 3 Folld e Aggola,

[0058] d4e= 0 WA 4 FollA Aele Agao]a,

[0059] d5e= 0 WA 5 FollA] el gao]ar,

[0060] d62 0 WA 6 FollA Aele o],

[0061] d82 0 WA 8 FollA] Mele gao]ar,

[0062] gt o]2-3k flzpeke] Aj}; Alo]Eeo|tt,

[0063] te Fdde waw, 4] gk 1 F L B Ly AR 5g9HeoR, §17] 8k 3-1

3-27 2 3-31 WA 34382 IFAH+= I TolA AEHa

[0064] 471 3EA 3-1 A 3-9, 5 WAl 3-27 ® 3-31 WA 3-43 F Z; WA ;2 AR SHAcE F£i

W= 3-9, 3-25 A

Toa, F, -Cl, -Br, -I, S|=547], Aetwy], HERY], oimtny], sj=gtAwr], s|=gkxwr], G-

Co2 A7), Crl@=A7], #97), Wsgy], Bedy], Usgs), E2edds], adelz-mEEodds], W

27U, UixEFeddr], dAdEddY], ESAIEY], delddr], AtolAl
HzsFebd 7] 3 gulze e dr] FolA Adud 5 gloy, ofo] dA¥ = A2 ofytt.
[0065] T OE Fddel mEw, 47 384 1 F L B Ly AR 53H0E, §17] 384
FAE = 25 Tl AgE 5 o, old AN = A2 otk
Ao SO Bt Y
B1EAL 44 BHEH4 42 Bt 43 Bi8Al 4-4 B84 4.5 gEal 46
BHEiA 4.7 SiatAl 4-8 Biatal 4.9 SH8EAl 4.40 S8l 4
*
**OO @ L~ O
O o0 0O
*¥ 3
el
[0066] shata 42 sEra 413 stetaaa 85541 4.15
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%
*
0O
N
* F * /[k
F * \N *¥
SIS 416 BEtA 417 o}8ra] 4.18 Bj&Al 419
*
h /
N
" N
Q Q ] “ ]
*¥
* \N * &y ¥
%
&}stal 4-20 B84 421 saal 4,22 ol a2
D ¥
S NPURN g et
* D
* *1
D
[0067] i A 4-24 F&tA] 4.25 ZIEHA 4-26 SH8HAl 4.97 5181l 4.28

[0068] 31814 4.33 EETOR

[0069] Siatal 4-41 B EIAl 4.42 BHErAl 4.43 smrat 444 s1oral a4



[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

ZIHSd 10-2017-0104706

A7) 8eha) 4-1 @ 4-45 F o+ B x' S o] 23 Axete] AF Alo]Eolt},

T ooE Pl wEw, 4] 38 1 F L 2 L AR S8dew, &) #8H 4-1, 4-3, 4-5 WA 4-
17, 4-20, 4-21, 4-24 WA 4-37, 4-43 L 4-442 FAHE 2F FToA Ag= = gloy, ol AAHEHE=E A
2 opurt,

7] g8k 1 F al 2 a2e 47 L 2 L9 A4S YeEldoh Y] al 2 a2& MR 5yP™eR 0, 1, 2
B3 oodTh alol 2 ol A 2 ool Lie M= FAsAY Aolati, a2z} 2 o4 A 2 o4

2
=
9 L= M2 sdsiAY Zold 4 9tk ale] 09 B9 +(Loa—='2 @ Aol a1, a27} 09 B +-
(L)'= @ Agte] A

Tdoo] MW, A7) 3 1 F al ¥ a2s MR SPHoR, 0, 1 B 29 & Jdou, old FHHE
%1%@
e T 2w, 4] 8 1 F al 9 a2 AR SEHeR, 0 BE 19 F o

%
A7 88k 1 T Arp 2 Ane AR 5H¥oR, X3 e HRSE -G 7], X2 = v X 3E C-Ce

A7), A wE AR GCe2r) DY), AR EE HARE (R EAY], A EE WS (A2
2947, A% w= ARE (CAHZAZERAY], AF EE AR CASFEAALY], A EE
g wm= o uAaw

4l
HIAEE GCallHRAIERSAEY], AF e uAFE ot A3
CCedllEHlZold 7], A& ®= HX3E 171 A-HgE 543 25 (substituted or unsubstituted
T v AgkE 17 v-lEs s S gke
T+ (substituted or unsubstituted moonovalent non-aromatic condensed heteropolycyclic group) oA A
EEESRIES

=
monovalent non-aromatic condensed polycyclic group) % X|3}

A% o, 471 B8 1 F Ar, % A= N2 SYHOR,

Ad7), viEdr], geldr], dgdedr], Qudr], bzdr], ok=ddr], dgddr], AdvAdr], opAu=
g Z52dd7], ~uol= 1é$£ﬂ%ﬂ,@i§$£1%ﬂ gilzEFeddr], dAgdr], dAdEY
d7], EGALY], EFotH Y], Eddddr], dolddr], AgtelAdr], YZeAdr], A9, T
dedr], #etsdr], SxAdr], AeAdr], FaiAdr], Z2UdY], edddr], 9d5d7], geddr],
i , olrtEdY], HEEYr], EHolEdY], olaEolEUY], SAMEYY], oEAEYY], FYudr], ¥
2} , FEegdr], deEuAdr], olARIEYY], AEYY], AuEd7], FEdr], FAsgdr], olihTlE
g7, WxFEgdr], ZgEexdr],  YZEEYd7], %i”ﬂéﬂ AdEGdr],  Al=Egdr],

FhtEd 7], AdE Y], oagudr], AdEE Y], AuAdr], dze|ntEdr], WMxFedr], W
ZE|QHIY], o]aMlFEo}EUY], MEFAIEUY], o] AMZZALE “ﬂ,Eﬂﬁi“ﬂ HEZEL7], SA
ol£Y], Egelxdr], gwlzfFetdr], tlxEesdr], WxImtEdr], gizsmiEdr] quzdsd
7], EettjelEd ], elmtizyEtdr] 9 ojnttxdutdr]; 4

F50, -F, -Cl, -Br, -1, 3=247], Aolxr], YER7Y], olmtwr], s=gx|x7], s=gtxwr], (-
CoZZ7], CrCn@FAI7], AFRAE7], AF2IAHY], ARV, AS2AEI7], AS2a4d7], Hdd
71, wlEdr], gEdol, 7], Qldidr),  dEdr], olEddr],  fgwdr], oA,

Ak
opAlutzE Y], EFedr], AvelE-nHEFeddr], WxIFeddr], udzsTeddr], dAdddrl],
AGE ], ¢dEALY], EFGEEY], Eudddr], soluldr], AztolAldr], YEERAIET], Al
71, A”hrad ], deedr], AT, e r], FuAldr], f2ddr], LRddr], &9, E
A7), SFEdT], omuEdY], dEEAY], ElolEdY], oliEolEdY], SAEDY], oJHAEALY], dd
=0)

gdzl,  dA=gAdr], dgviddr], deuAdr],  oadeEdr], deEdr], duEdr], FEdrl,

Az dr], olaFwddr], MEA=edr], zgeAdr], YZEudr], Axdddr], AuEedr], Al

we97], 7HEd7], AdEU Y], okadydr], AGEELEY], AAEY], dxzolvuEdr], WEF
2~

hd7), WEE e, ol huEEelEUY], MESAEAY], o)k ﬂi%} Q7). EelolEy], HEHEY
7, SAelEeY], EeelAdy], vMziFebds]), duzeoddy], WEsuEds], dassEds), ¥
obrlel£ 7], ﬂﬂ@iﬂﬂﬂéﬂ,11ﬂiﬂﬂﬂﬂ%ﬂ,WmmmeQSﬂ%M%ﬁmw:wW1ﬁ%%*
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[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

SIS0l 10-2017-0104706

o shtz A@R, W9, uAs], By, A, Ay, dxds), ckEdds]l, Aged,
| ER S 3

ATAd7], obAlzZE ], é?ﬁﬂéﬂ,*ﬂﬂ =reddr], WxEFeddr], yHlzIFoddr],
Adedr], AdEd7], GEHAEY], EFestEdr], EdudAdr], o], AdtolAdr], e
AZ], JAd 7], AEEE ], Aed ], i*“ﬂ‘éﬂ e 7], FuAdr], mzddr], dedr], v
=971, "Heudd7], Fedr), ovuEd7], dEEL7], EokEd], oliEolEdY], SAEDY], olHAE

W71, sPeds], seAd], seuads), SdnAdr), oaEds], AEUs], A, FHd],
Amedr], oladweads], MEAEAds), Tgeds), b, Asgeds], AdEeds], A
w297), ApEs], dEUYs), ofaetds], AdEEeds], MuAds], dxelvtiEds], WEF
Bd7], MREAD], ol ANEEFEYY], MESAEUY], o AMESAEUY], EdolEd7], HEHEY
7, SAbolEY], EelobAds], HMaFerdsl, duMEE AT, NEEAs], dussnEds] o
MEYEA], EopriolEdr], ovtizslds] R olv kel d];

Foll 4] 4le)s

A7) QA Qe AR SYHOR, (-0 A7], CrCoIFAY, dYY), vsds), Bsds) 2 vgs)
o4 e 5 .

A PR MW, 7] S 1 F An ¥ Ans AE SPH0R,

7], wsds), Esd], Aged], Addsl, dEds], okEads), Agdds), Ahdds), opdus
97], EBRodds], svelz-uEtedds], MEETodds], UMeETodds], ddddsl, A
97], QrEgtAgY), EReddds], Edsddds], stoldds], asteldds], vEeAds], A9, o
deld], Aekads), Al AEkAdY), FuAd], medds), ewddsl, Besidsl, Feddl,
HkEs), MEFeds]), MxEeddy], duEFeds], daseedds], WasuEds], Paestis

A7) @ ONEASAT]; D

F4a, F, -Cl, Br, -1, AI=HAY), Aokes], UERY], ohults], d=ewr], ssehzs], O
o7, CrCR A7), AZRAYY], NZRAA), AFRPDY), AF2AYY), AF2IAY7), 9
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997], ol adEeds Fol =
TRF A5, 2 ol melEe

7ve71aL, 7471 Co-Coo b El 7]

ﬁo%—*é(non aromat1c1ty) = =

FRE FPTE 5] FAde

[e]
7] 17 W

308 1%

HAA F 17} v]-9EgE " 2% tt8t 1% (non—aromatic condensed heteropolycyclic group)< 2 o]t

E -
o melsh A% Fuol da, el WA WARA w2 9o N, 0, i,
3 H x| %

Pl s Folx MuE Holw s}l

HE 948 ZEaa, ¥ A7 M-dgEge 2% Ul 3RS B9, ga5 1WA 60 e
Mgt 7] 1} H-ggE dH2Egns age) FAdeds, hEds] So| Atk ¥ AN F 2
P -ggE AHEEEnE 1Fe ) Vb 0-ggE duEsgnd 18 $98 728 2% 2 1§
% oJulg,

B AN T G Co7tRAIEE Zaol™,

ANEFE 2F5d F AT A7 GCe7tEAEE aFe wAl

Z1of & 27 aFY F AT B, 7] G CeZtHAIE

THEAIEY 252 37F O B 4F a5 F e T udd Wdo] 7hes

2 HAA T GCdlHRAZY aFeld, 47 CGCle7tRAEE 253 54 =
24, a2 1WA 604 5 E) 99, N, 0, Si, P RS FollA deg 2o
g X a25S onsct

B BAA T, A7 2|8l C=Cooll Hl = A

X 8E C-Ce?tHAEFE 18,
71, XgE C-CpdlElzAZFzdddr], A8 C-CAERY
23 CoCoob2 7], A3E C-Codl Bl 2o}y, 3

% JHZFFEAE 15, ASE C-Cedd 7], AEE C-Co
Al71, A8k CCpAl 229 7], A3 C-CodlHlZA 224747,
AEZAZZLALDY], AFE CCootd 7], X3 CoCootESA7], %3hd ¢

&Ad7,

Hlzold7], Agke 17 w-0@d=s S9ue a5 % Askd Uh v
Aol it
52D, -F, -Cl, -Br, -I, 3s|=547], Alelwr], YER7], ort=7], 3
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CiCo@A7], CCo@AD7], CCe@71d7] B CCorZA1715

Iy

Z42, -F, Cl, -Br, -1, 3|=2247], Aeolwr], YERY], olutxry|, gt x|, sledtxzxr], C-
CAIER2EAY], CCallHIZAERZLA7], G CAERZLALDY], CCoallHIZAZFZ2LALD], CCeoolE 7],
CoCeootB5A17], CoCootBEI 7], Ci-CodllHlZotE7], 17} H-&s F94us 25, F -4 =5
Fobet 25, -Si(Qu) (i) (Qus), ~N(Qi) (Quz), -B(Qi) (Qiz), -C(=0)(Qu1), -S(=0)2(Qu) B -P(=0)(Qu) (Q12) ol

A dgE Aol stuR A3, C-Cod 7], CCe@AE7], G Ced?1d7] 2 C-Coo&=A17]5

2UA7], CCallHZAZ2LA7], CGCAIEZLEADY], G CdlHEAEZLEAD7], CoCootE 7],

=
=
CoCoootE5A71, CoCooltBEI 7], CiCdllElZokE 7], 17F H-03= F9u8 a5 3 7F H-0ES ez

T4, -F, Cl, -Br, -1, 3=547], Aolwr], YER7], oputwy], =i wy], =gtz ir], O
Cood A7, CorCa@AD7, CCo@7197], CCoZE A7, CoCoAEFR2EA7], C-Coall I ZAZF2LA7], C-Cy
AlFRAAL7], CCodllHlZAIZREAL7], CoCootE 7], CoCaltBSA17], CoCoobHE 271, C-Coo3ll Hl 2o}
271, b v S0t 3§, UF v-8ES dEHESdoiE 25, -Si(Q) Q) (Qe), —N(Qa) (Qu),
“B(Q)(Qz), —C(=0)(Qz1), -S(=0)2(Q) R -P(=0)(Q1)(Qn) FollA AEHE Hol® =2 X3H, (A EE
dA7], G CoallHlZAIZ 2L A7), CCpAlZ2LALD7], C-CodllHZAZZ2EAL7], CCootE 7], CoCoolE
SA7], CoCoobHEI 271, CCoodll EHl 2ol 7], Fohst o5 2 b v-3ES dldH 2S5 s

= .
aF; ¥

>—~
N
N
=
ok
o
I
S
o

_Si(QBI)(QBZ)(QBB), _N(Q!ﬂ)(QBZ), _B(QBI)(QBZ), _C(ZO)(QJH), —S(:O)Q(Q:ﬂ) ‘;’l —P(:O)(Q:ﬂ)(Qsz);

oA e a

271 Qu WA Qus, Qu WA Qs R Qo WA Qs A& S-HASR, 4, F54, -F, -Cl, Br, -1, 3=54
7], Aletwr], YE=RY], oiutir], szt wer], dl=etxzer], C-Ce@ 7], CGCuEAE7], CCad7ld
71, CrCo2FAI7], CCAZREA7], G CodlEIZAIZ 27, GG E2LAE7], CCdlHIZAIE2S
A7l CoCaotd7], CCdlElZotd 7], 17F w-08=% F3ohst 25, 17F v-33S s 253 1
Hsd 7] 9 Edr] FelA dgE 5 gl

2 HAA F "Phe HETE onlEta, "Me'e WEZIE ovlEta, "Et"e o"E7IE owEtal, "ter-Bu" Hi=
"Bu''e tert-HE7E oulali, "OMe"t WEA7E ofw] ),

2 owAA F mEdrE 'HdriE X3E Adr)'s vl g), 271 maEd s, 2877
"Co-CaooFE7]"Ql "X 3hE H 7] "ol &bt

2 w\AA F EedrE a2 A3 Adr]s ouett. ] "Eeldr)'E, 28717 "CeCaltE
71® A2 CoCoobd7]" Sl "AZhE sd 7)ol &35

o}
=W, AY e F ol%d AAste] AT Al=g oJnjat,

=AM T o B2, g8 Aot 8l
olstll A, el B AAE 5o, & 49

= A TS w2 HHE 2 7] 2P 246 vee wo
FARe Auad. a7 @4 F A U4 BE LAY KE F Al 2URT B BURL AR B
SEEE
[4A4]
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$Add 1: 3= 29 A

0D = @JCYD - @oofv:;

C-1

H N !N\
Zn, TFA N \ B Z O
= ,N\ X d - O L Y&

THF O — N N Pd,(dba),, NaO'Bu, P{t-Bu),, toluene

F7HA C-29] A

Z7HA C-1 (15g, 74.6 mmol)o] THF (200 mL)E 7}3t & s wwrsldAA NaH (2.98 g, 74.6 mmol, 60 %
dispersion in mineral oil)& 7}¢F th3, 72 A|ZF &<k 80CAA 73T, o]ZHFH 53 A23ES A2
7 A WA T F[HS (250 mL)E 7hete] HkgS EEA]Z]1AL, 2N HCL (100 mL)E A3 7}ebar, 807t

Helgith,  o|ZRE 5% 1A BAES FE AZAE ol&ste] BHISA, TRTE ol&ste] 3 AFE

s, ¥ fAxske F7HA -2 (3.22 g, 31%)E AU,

ol-)d
FJ

v

I NMR (DMSO-ds): 9.41 (s, 2H), 8.00 (s, 2H), 7.82 (d, 2H), 7.56 (d, 2H), 7.52 (t, 2H), 7.20 (d, 2H)

A -39 34

Z7HA) C-2 (8.1 g, 24 mmol)oll F<= CHCl; (400 mL)E 7}8F & Ax 7)Fslol| A 30837F wubsla, PCL; (11 g,
8 mmol)E HH3E] 7}3F T 100Tel A 6417F B¢k SFAIAT. o|ZHE =5 2GS Aepx] WA
7Ht ZHete] 53 AHRES acetone (50 nL X 3)o®E AA 2 ¥y Ax -3 (4.70g, 53%)
Aok, F71 AAGle]l A7) F0A 32 S04 C-49) Aol ALg-F T

Z7 Cc-49] A

34 C-3 (4.70 g, 12.5 mmol)ell 5= THF (400 nlL)E 7}k $ dA 7]5Fabell A 2023F wwketal, 7n (12.5
g, 191.8 mmo)E 7}st §& AstAl 303 wRESISITE. ol 2o ]’H]E*}
(trifluoroacetic acid) (TFA) (23.5 mL, 315.1 mmol)& HH3] 73 5 4 ==
E3F NICL 789 (100 mL)< 3te] W& TRAIZG. o|2FEH 53 43S 44 NS

2 FEota SRTFE AT ts, 771 SvlE Ay SRstel 84" Ad=S n-hexane: THFE (1:3)2 Zd
HEsted, SHAl C-4 (1.50 g, 39 D& DA}

ut

HONMR (DMSO-ds) : 8.20-8.05 (m, 4H), 7.75-7.68 (m, 4), 7.50 (d, 2H), 5.50 (s, 2H). EI' (mass): m/z =
308.

g‘:z‘ﬂ-\:’ 29 SFA]

FA C-4 (0.66 g, 2.14 mmol)E EFM(toluene) (30 mL)¥} ZE3jtsla, 2-Hzwuserdl (1.02 g, 8.15
mmol), Pds(dba)s (0.11 g, 0.125 mmol), P(t-Bu)s (IM in toluene, 0.26 mL, 0.26 mmol) % NaO'Bu (1.23 g,
12.8 mmol)& H7F8ta 100CelA 58A17F nwkekATLh,  TLCZ | 455 EtOACE F&

H [e]
3 & =Ese A4S, §712S MeS0,E AZSn et 253 T AAE 33ES n-hexane: THF (DR

Ay Bolste], 3= 2 (0.53 g, 48 9)& LU}

' NR (DMSO-dg) : 8.31 (d, 2H),8.04 (d, 2H), 7.75 (m, 8H), 7.65 (m, 4H), 7.55 (d, 2H), 7.4-7.35 (m,
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6H) . Bl (mass): m/z = 560.

$Add 2: 3= 39 AA

RO S @m:z @@0

Nl
Zn, TFA N \ Br =z
=0 AR\ W’ \ > Z
THF = NT N Pd,{dba);, NaO'Bu, P{t-Bu)s, toluene NN
H 2
S N
C-4
SEE3

744 C-4 (1.0 g, 3.26 mmol)< toluene (100 mL)¥} &3+ T 3-H 2R F=H(3-Bromoquinoline) (1.7 g,
8.15 mmol), Pdy(dba)s; (0.17 g, 0.19 mmol), P(t-Bu)s (IM in toluene, 0.39 mL, 0.39 mmol) % NaO'Bu (1.87

g, 19.5 mmol)S F7}8FaL 100TC A 48A17F &¢F wWwHkslich. TLCE W3S A=a3d &

2 2% F FRFE AL, RV FEF 47152 WgS0,E AEHL WY FHY F A4 AWBL

n-hexane: THF (1:1D)Z A7 sk, 33E 3 (1.4g, 76 DS I,

1
H NMR (DMSO-dg) : 9.35 (s, 2H), 8.44-8.35 (m, 8H), 7.91-7.83 (m, 8H), 7.60-7.55 (m, 4H)

Bl (mass): m/z = 562.

@44 3: 3= 49 FA

o ) I
- ~ N
-, e _
NH, N" NHy gy NA CHCI
0

c-5 C-1
f \I
~
1 N, 2N
y N\FN \N(
e : e
Zn, TEA W - \ T
T \ N Pd.(dba);, NaO'Bu, P(t-Bu)s, toluene N )N\
N~ 'N
. @
SierE 4

Z700A4 C-1 Al E7HA) -5 (37.2 mmol) 2 S7HA] C-1 (37.2 mmol)S AFE3IATE AS AQstas, A
B2 C

-29] 4 W FAE WPL ol gkl FA 62 TR
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TLC=

b

o]

5

=

=

15

H
b nyk

e
=)

P(t-Bu); (IM in toluene,
[e]

2-H 2% —4-7d-F| }Z U (2-Bromo-4-

(0.17 g, 0.19 mmol),

SaL 100TColA 48417 &

1713

%
=t

=

A4S A<
©

A4S A9
sz ( dba ) 3

= %
T
= %

toluene (100 mL)¥}

shoich

shoich

[e)

[e)
[e)

=

A C-7& A&
3.26 mmol)

t

NaOBu (1.87 g, 19.5 mmol)

Z7HA C-65 ALE

/4

1
H

o,
Sk
C-8 (1.0 g,

A -89

T

S 81—% 40
phenyl-quinazoline) (2.32 g, 8.15 mmol),

mL, 0.39 mmol),

SAHA

[0497]
[0498]
[0499]
[0500]
[0501]

@ W Ho o8 5 s
- R 5 RO Y b o W
: 3 0 Mo
5~ S TS Lk
3% o~ =y = <0 o S Ao
= IT 4T oL
@ P Mo Hag T &S
- -~ = fo q,A.o ) I
= G MO an o o JJL 2
% N ,,#M._ B o Njo X
9 o NN O
2 S = ™ Ko mH RO =
— S N oE o8 Ho o - o
~ o~ T N zT %o &o ﬂ Wa
< - — ~
Py o o o — Njo o
X Ho < —o
E.E w ﬁo TO o ~X o
TR 55 X MM ese Wvu
W E I o
~ EE o = ﬂ .. o#a
7 2 L hE 5 PLE
2 o AI X o io oX um
Ww 5 a No o mo oy (- N- T
o ~ ==
h > op Ho Qo il T Q
- ™ KA 5 No B =) R %
52 W oL M =5 \Q
8 B oA . E T N4 -
— BOjo T wood = X
n I S
= E Bl X o W oo Q @
= de B8 v <n o
~ 18 ) AM o S N 4
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=4 ap W Lok o T .
5 3 S S Xk
() . ‘ml = _50 g —_
g e =S g 0 Ao T :
= - N m %% ﬂ&l e o)
g = MooH B o ol ot X
£ 5 Ty LA
_n ~ OW ;Iﬁwﬂ B e N
- ) —_~— o#a —~ EE
= w o T gy — X
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alil o S = o o R ) & O
: e FLEIEE 2EF ol
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o = W <° =
Mo .. I & 9 T m o8 R S o O
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[0511] AAld] 2 WA 33 vl 1 A 3
[0512] HEE FAA Z2ERA SEHE 2 g2 £ 19 7R SHRES 44 ARSIt S AlQstae, ] A
Aol 19 BA7 S olgsted #7] g s Adesit.

[0513] Brld 1

[0514] A7) AAlel 1 WA 33 Blae] 1 WA 3elA AlFrE f7]
HEE Keithley SMU 236 2 3= A PR650S o] 83}o] =As}o,

F 1
[0515] uas T ax| 75 A AFAE 3= T8 (cd/A) CIE Mz %
1= ol .
_— H 2 2
(mA/cm ) (cd/m)
QD) X v
AAe 1 3}3tE 2 5.2 11.2 3700 33 0.664 0.333
AAd 2 SEE 3 4.8 10.9 3700 38 0.657 0.343
A 3 33tE 4 4.0 8.56 3700 38 0.662 0.334
Hlao 1 3SE A 4.2 15.1 3700 25 0.646 0.352
Hlud] 2 3EE B 6 20.4 3700 18.1 0.648 0.35
Hlnlof 3 3tE C 4.3 12.6 3700 31 0.659 0.341
[0516]
[0517]
[0518] A7 F 12FEH AAd 1 A 39 f7] dF 2ty FEAY, AR E2E L a8 5442 v 1 UA 39
7] g Ao FEAYL, AF U: 2 88 EARY $5S Fged £ g
Fool H
[0519] 100 F7] W33 A=
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