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group), Y HI-Ego}x7|(Diphenyl-triazine group), WZYEH7|(Benzonitrile group), ZTEHZUEZY]
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3 WA 609 AEFEZLA7], @45 1 WA 609 SEIZAIZFESAY], BiF
3 WA 602 ofEAAr] & eAg 1 WA 602 FEHRolEA-I|R o] FoX
sk = 9t}

Aol JdoiAM, 7] AA JAE GelE AdxdtriolwlAlr](Sulfonyldibenzene group), WEH =]
(Benzophenone group), #d @y A~ (=) d | €}=) 7] (Phenylenebis(phenylmethanone) group), EZHAL-E

7] (Triphenyl-triazine group), Ul#Hd-E#o}27](Diphenyl-triazine group), WFYEZH7|(Benzonitrile
group), TEFEUEZ7](Phthalonitrile group), °]AZTEEUEZH7|(Isophthalonitrile group), HldZE=E1]
EZ7|(Terephthalonitrile group), WA-Eg]7}R U EZ7] (Benzene-tricarbonitrile group), WA-EHE#}7}KH
L E2 7] (Benzene-tetracarbonitrile group), WA-#NE}L7}E L EZ 7] (Benzene-pentacarbonitrile group), ©]4
UzEx=UEZH7|(Isonicotinonitrile group), HAZ#=UEZ7)(Picolinonitrile group), YIEx=UEZH7|
(Nicotinonitrile group), ¥ d-tJ7}EUEZ7](Pyridine-dicarbonitrile group), HZH-EZ7tHUEZY)
(Pyridine-tricarbonitrile group), ¥ U-HEZIIRYEZ7](Pyridine-tetracarbonitrile group), Eglo}&
71(triazole group), <2Altjo}Z7](Oxadiazole group), EJo}tjo}Z7](Thiadiazole group), WIZE[d]E]o}ZE7]
(Benzo[d]thiazole  group), Wl Z[d]SAF27] (Benzoldloxazole  group), Wl Z=-0] 2= (E] o} ) 7] (Benzo-
bis(thiazole) group), WIZE-H]2=(2AZ)7](Benzo-bis(oxazole) group), TFo]ullZ-3]=2-17](Dibenzo-
quinoxaline group), WZ-3]2}%|w=-F|54¢7](Benzo—pyrazino-quinoxaline group), TUl¥&}A]w=-F54817]
(Dipyrazino—quinoxaline group), #HA=2#7](Quinoxaline group), WZF-o|n|t}Z7](Benzo-imidazole group),
g Eelolx}H Ll 7] (Hept aazaphenalene group), ElSAHHI-T]%AFo]=7](Thioxanthen-dioxide group), TIWESIE
2} 7] (Dimethylanthracen  group), SrE#}Al7](Anthracene group), Z=F2d-t7tEYEZ7](Fluorene-
dicarbonitrile group), Z=FL#-7}RHYEZ7|(Fluorene-carbonitrile group), Z2¥=ZH|[ZFd]-t]7lRY
E27](Spirobilfluorenel-dicarbonitrile  group), A Z2H][ZF U ]-7tR U EZH 7] (Spirobi[fluorene]-
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AA o] wE A A jéf(delayed fluorescence) MHEE AAS Fojst= A= =1 (donor) \:}s,q ol

7h =Y @ejel] A AxE st AA oJAlE (acceptor) ©IE Edete 4 72E 2 3
EFFgth, o]9f o], HA =Y "’PHQ} Az g44E FeE Eete B 2E e ?}%%

F(singlet) olyUx|e} 7] AF3H(triplet) oA zfo]7} Zropa Goj g%

AAlEo] 7] AT FElE ARE dold = lolA, AAd FF 5SS vEbd &

A 2AA)de] QojA, 7] A FF(delayed fluorescence) MEE 7] 34eH2] 1-1 WA 1-39] ¥4 F+RE=Z
e Agd st F2E e IFEES 23T 5 Jdx, 5 1o ojA A, Al 2 'A2'E 47 A3
Az AAE @9 E e
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25 2 WA 609 EAI 7], ' 2 WA 609 24717, ' 6 WA 609] obEY], ®Agr 3 ulA] 609 3
Hzold7], &4 1 WA 609 E3A17], ©ag 6 WA 609] obHSA17], w4 7 WA 609 ofd %A,
g 3 UlA 609 slElRelddy], w@ag 3 UlA] 609 AZRLA7Y], ©@ag 1 UK 609 SHRAZRY
A7), @ag 3 WA 609 dAA-T], kg 3 WA 609] obdA™Y], whAag 1 WA 60] EH=eld A E ]

=
Fomyy Agd sty &

71 AR AAE 2 E ] AR By G 2RE g dAAE 88t 4] $EH4 1-1 JiF] 1-39 7
Zbol EAF T2 YlelA A3t olFs =T ¢ JuhH 58] AgHA fevh. oE EW, V] A o4H
@9 = A 3 dho] WAl 7] (Sul fonyldibenzene group), #l % 7] +=7] (Benzophenone group),
Hd A 2~ () d dE}+=) 7] (Phenylenebis(phenylmethanone) group), E#HE-Ezo}x7](Triphenyl-triazine
group), ©¥dd-Ego}R7](Diphenyl-triazine group), WZUEZ7|(Benzonitrile group), TEZUEZY|
(Phthalonitrile group), o|AZeZ U EH7](Isophthalonitrile group), HyzgzEg7)
(Terephthalonitrile group), WA-Eg]7}RYEZ7](Benzene-tricarbonitrile group), WA-HEZIIRUEH
7]1(Benzene-tetracarbonitrile group), WAl-#:E}7}R Y EZ 7] (Benzene-pentacarbonitrile group), ©|4AUZE
w“UEH7|(Isonicotinonitrile group), FFZHx=YEZH7|(Picolinonitrile group), YIEx=YEH?]
(Nicotinonitrile group), ¥ Y-tJ7}EUEZ7](Pyridine-dicarbonitrile group), HZH-EF7IHUEZHY)
(Pyridine-tricarbonitrile group), ¥ d-dE#7tRYEH7](Pyridine-tetracarbonitrile group), E&]o}=
71(triazole group), =A}tjo}Z7](0Oxadiazole group), Elo}t]jo}Z~7](Thiadiazole group), WIZ[d]E]e}Z£7]
(Benzo[d]thiazole  group), Wl Z[d] A7) (Benzold]oxazole  group), Wl Z=-H] 2= (E] o} ) 7] (Benzo-
bis(thiazole) group), WIZE-H]2=(2A}Z)7](Benzo-bis(oxazole) group), TFo]ulz-3] =21 7](Dibenzo-
quinoxaline group), WlZ-3| &2 - 544 7] (Benzo—pyrazino-quinoxaline group), U&= e-F|5477]
(Dipyrazino—quinoxaline group), F34F&7](Quinoxaline group), HlZ-o]u|t}ZE7](Benzo-imidazole group),
g E}o)x}#H L} 7] (Hept aazaphenalene group), E]SAFEl-T]-%Alo]=7](Thioxanthen-dioxide group), TIHEIE
2} 7] (Dimethylanthracen  group), SYE#}Al7])(Anthracene group), Z=FLd-t7tEYEZ7](Fluorene-
dicarbonitrile group), ZF9 d-7}EYUEZ 7| (Fluorene-carbonitrile group), A ZH|[ZFod]-tj7tHY
EZ7|(Spirobilfluorene]-dicarbonitrile  group), 2 Z2H][ZF U ]-7tH Y EZH 7] (Spirobi[fluorene]-
carbonitrile group), AlEZZMER-t]F2]7]|(Cyclopenta-dipyridine group) T2ZEHFE Aed s} oS

¢
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0 .
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Phenylenebis(phenylmethanone) group), 1,3-3'd@H|2(FddE}=)7](1,3-Phenylenebis(phenylmethanone)
group) oo XEFTE 4 9, A7) 1,4-Fdn]=(F D El=) 7] (1,4-Phenylenebis(phenyImethanone) group)
= 3k7] ke 2-7 UiA 2-109] 8 FxE e SFEES XY 5 oW, Y] 1,3-dd AR (I dn
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371 "yeld-Eglold 7] (Diphenyl-triazine group)w 3+7] &84 2-209 3}s} x5 Zte= 2,4-9¥d-1,3,5-
Eg ozl 71(2,4-Diphenyl-1,3,5-triazine group) & X33 & Slth.

[8h314 2-20]

|‘l1 2N
= Nx S
|
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X
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A7 ZetE U EZ 7] (Phthalonitrile group)¥ &7 338h2 2-24 @ 2-259] 3}et x5 zt= 3gEES I3
IR =
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CN

g 7] (Isophthalonitrile group)+ 371 384 2-26 WA 2-289] 313} F+x& Zte 313=

ok
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mu

CN
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O]
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T }/\qﬂ
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CN

A7 WA-E g7 Y E™ 7] (Benzene-tricarbonitrile group)< #¥WlAl-1,2, 3-E8]7}H Y EH™ 7] (Benzene-1,2,3-

tricarbonitrile group), WlAl-1,3 5-E8]7}X Y EH7](Benzene-1,3,5-tricarbonitrile group), ¥Al-1,2 4-E

27U E ™ 7] (Benzene-1,2,4-tricarbonitrile group)& XS 4 Qth. odE &4, 7] WA-1,2,3-Eg7}

BUYE7](Benzene-1,2,3-tricarbonitrile group)«= d}7] 3}sh4 2-30 2 2-319] 33 Fx2& #e JFEE

S g3 4 da, A7) #Al-1,3,5-E2] 7Y EH 7] (Benzene-1,3,5-tricarbonitrile group)i 7] 3}eh2

2-329] &3t FxE zZte dEES X ¢ Ao, A7l WA-1,2,4-E IR Y E- 7] (Benzene-1,2,4-
] 2

tricarbonitrile group): 3}7] 3}8H2] 2-33 & 2-349] 3}t FxE zt= IFEES 3T 4 9

[3}s}4] 2-30]

[3}s}4] 2-32]

CN
X

|

NG~ ~F CN

[3h5 2-33)
CN

NG | L
' CN
X

7] WA -e) Eg}7L 1 E 7] (Benzene-tetracarbonitrile group) < WAl-1,2,3,4-EHEZFIH U EZH Y]
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[0111]

[0112]
[0113]

[0114]

[0115]

[0116]
[0117]

[0118]

[0119]
[0120]

[0121]

[0122]
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(Benzene-1,2,3,4-tetracarbonitrile group), wAl-1,2,3,5-HEZIFR Y EZ 7] (Benzene-1,2,3,5-
tetracarbonitrile group), WAl-1,2 4 5-HE&}7}E Y EZ 7] (Benzene-1,2,3,5-tetracarbonitrile group) &=
¥3st £ Ak, g2 W, Ay dAl-1,2,3 4-HESIR Y EL 7] (Benzene-1,2,3,4-tetracarbonitrile
group)> 3}7] 58k 2-359] 513} FxE Ze SFES 2T 5 da, V] dWA-1,2,3,5-HESIIEYE™Y
7] (Benzene-1,2,3,5-tetracarbonitrile group): 3}7] 3}8}4 2-369] 3}8} 2= z2te 3FgES s 5= 9
o, 37l WiAl-1,2 4, 5-ElE&7FR U EZ 7| (Benzene-1,2,3,5-tetracarbonitrile group)& 3&}7] 3tg4] 2-
379 &gt 725 e FFPES 2TFH F .

[8}8h2] 2-35]

[3}3}4) 2-36]
ch WCN

NC \|”7\x

CN

[s}8}2] 2-37]

X
NC\(]%(CN
|
NG~ > “CN
A7) WA-#EF7 R U E- 7] (Benzene—pentacarbonitrile group)S, olE& Ew, #Al-1,2,3,4,5-AEFIRYEH
7](Benzene-1,2,3,4,5-pentacarbonitrile group)s X3sts 4 Qlar, A7) wAl-1,2,3,4,5-HEFIHYEL Y]
(Benzene-1,2,3,4,5-pentacarbonitrile group)¥ &}7] 3}&H2] 2-38¢] 3}et x5 zt:= fi}@%% e 4 9

=
[5}5+4] 2-38]

EZ7|(Isonicotinonitrile group)E at7] 3F8H4] 2-39 2 2-409] 318 %5 zte= 33
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[0123] [3}sh4] 2-40]
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[0124]
[0125] z=
[0126]
[0127]
[0128] [s}8}2] 2-42]
CMN
N)“%,
|
'K‘;f-'
X
[0129]
[0130] [3}&2] 2-43]
CN
1
1 .;’__
[0131] R
[0132] [8}8H4] 2-44]
CN
NS N
| o
[0133]
[0134] 7] YxzE]%=YEZH7](Nicotinonitrile group)< 3}7] 3}&H2] 2-45 WA 2-489] 3}st X2 E
g 4 9l
[0135] [3}8t4] 2-45]

N/

CN
X
|
N
]

[0136
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[0137]

[0138]
[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]
[0146]

[0147]
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CN
K‘H\ X
| T
N &

271 I8 Y-t ItHYEH 7] (Pyridine-dicarbonitrile group)S ¥ d-3,4-t]7} MY EZ 7| (Pyridine-3,4-
dicarbonitrile group), ¥#l¥-3,5-t]7}HUEZ7](Pyridine-3,5-dicarbonitrile group), ¥ 2]¥-3,6-t]7}H
YEH7](Pyridine-3,6-dicarbonitrile  group), ¥ d-2,3-t 7t YEH 7] (Pyridine-2,3-dicarbonitrile
group),  ¥d-2,4-t7tRYEL 7| (Pyridine-2,4-dicarbonitrile  group),  ¥gd-2,6-t7tHYELY]
(Pyridine-2,6-dicarbonitrile group) T X33 4 Qvt. <& W, 7] IFd-3,4-0t7tRYEZH7]
(Pyridine-3,4-dicarbonitrile group)i 3}7] 3F8h4] 2-49 WA 2-51¢] 3}et Fx= zte 3gEeS ¥gdt
I Qa, A JJE]"/] -3,5-H7FH YU EZ 7| (Pyridine-3,5-dicarbonitrile group)+ 3}7] 8] 2-52 WA 2-54
o 3 F=x zZk= FEES EFE o QA A7 9gd-3,6-t7tEYE”R 7] (Pyridine-3,6-
dicarbonitrile group): 3t7] 88h2] 2-55 WA 2-579] 38} +2E 2t IPEES £ 5= Ja, A7) 9
-2, 3-t7tH Y EZ 7| ( Pyridine— 3-dicarbonitrile group)+= 3}7] 38+ 2-58 WA 2-609] 318t F+FRE=
zb= FFEES 33 4 9, A7) FEU-2,6-tItRYEZ 7] (Pyridine-2,6-dicarbonitrile group):® 3f
7] 3}&2 2-64 WA 2-669] 33} :rLZ:% Zh= R EES ¥ee & Qo

[3}3F2] 2-49]

CN
X m)w,.CN
N._ =

[8}3t2] 2-50]

CN

c
| S
M.
\l,/
X
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[0148]

[0149]
[0150]

[0151]

[0152]

[0153]
[0154]

[0155]
[0156]

[0157]

[0158]

[0159]

[3}&2] 2-51]

CN

CN
[3}eh4] 2-56]

E_‘,N
i:xx
& ——

CN
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[0160]

[0161]
[0162]

[0163]
[0164]

[0165]
[0166]

[0167]
[0168]

[0169]
[0170]

[0171]

[8}sta] 2-57]

CN
| 3
M. = ¥
CN
[3}e}2] 2-58]

CN

CN
N
|
X

[3h314 2-59]

N

CN

rfr{:m

o

|
X

[3}8t2] 2-60]

[3}8}2] 2-62]
CN
N ’%
L.

ff\cw

X
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[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

[0178]

[0179]
[0180]

[0181]

[0182]
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[3}8}2] 2-63]

CN
N 3
I
TN

X

47 v d-Eg 7R Y EZ ] (Pyridine-tricarbonitrile group)& ¥@|W-3,4,5-E2]|7}RYEZ 7] (Pyridine-
3,4,5-tricarbonitrile group), Y& d-2,3,4-E& 7R JEZH 7] (Pyridine-2,3,4-tricarbonitrile group), ¥
d-2,4 5-E8 7R Y EZ-7](Pyridine-2,4,5-tricarbonitrile group), g d-2,3 5-EgIJIHYUEZ Y
(Pyridine-2,3,5-tricarbonitrile group) & X33 5 vk, o5 59, 37 FJd-34,5-E7tRUEY
7] (Pyridine-3,4,5-tricarbonitrile group):= 3}7] 3}sh2 2-67 % 2-689] 38t +%=5 zl+= 3 EES ¥3
& = 9da, A7) vEd-2,3,4-E2 7R Y EZ- ] (Pyridine-2,3,4-tricarbonitrile group)t 317 3}8k4] 2-69
2 2-70¢] 3¢ FxE 2t FAEES TS 5 a, A7) HEd-2,4,5-E 7R YED 7] (Pyridine-2,4,5-
tricarbonitrile group): &}7] 3}skd] 2-71 9 2-729] 38t FxE zte IFEES T F oy, A
92 e-2,3,5-E8 7t R U E™H 7| (Pyridine-2,3,5~tricarbonitrile group)= 3}7] 348k 2-73 9 2-749] 3}s}

o e
F£E 2E HYEFES £FT 5 A

1% o

[3}8}2] 2-67]

CN
X W/LTCN
I ¢
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[0183]

[0184]
[0185]

[0186]
[0187]

[0188]
[0189]

[0190]
[0191]

[0192]
[0193]

[0194]
[0195]

[0196]

[8}st2] 2-68]
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[0197]

[0198]

[0199]
[0200]

[0201]
[0202]

[0203]

[0204]

[0205]
[0206]
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471 Fgd-"HESIIRYUEZ 7] (Pyridine-tetracarbonitrile group)< 3|2]d-2,3,4,5-HEZIIRYEZY]
(Pyridine-2,3,4,5-tetracarbonitrile group), -2 3,4, 5-H| E&FLRYEZ 7] (Pyridine-2,3,4,5-
tetracarbonitrile group), ¥@l¥-2,3,4 6-8lE&7HYEZ7](Pyridine-2,3,4,6-tetracarbonitrile group),
2ld-2,3,5,6-Hl E&FFHYEZ 7] (Pyridine-2,3,5,6-tetracarbonitrile group) 59 3FEES LTI 4
Atk dE 5w, A7) 9gd-2,3,4,5-HEFEYEZ ] (Pyridine-2,3,4,5-tetracarbonitrile group): 3
71 gpshal 2-759] ket FRE Zte SEgES X9 £ i, A7 98d-2,3.4 5-HERTIEUEDY
(Pyridine-2,3,4,5~-tetracarbonitrile group)+ 3&}7] 3}&] 2-769] 38t & ze 3gES X3 & 9
3, A7) 98 d-2 34,6~ EgFFR U EH 7] (Pyridine-2,3,4,6-tetracarbonitrile group)E dt7] 338h2 2-77
o 3t FxE e ges 2 ¢ doen, A7) 92d-2,3,5,6-HEIEYEZ Y] (Pyridine-2,3,5,6-
tetracarbonitrile group): 3}7] &8 2-789] 3}st 25 zte IPES X 4 9

[3}s}4 2-75]

?N
X A CN
M
\["7 CN
CN

[8h52) 2-78)

CN
NC A X
|
M
¥ en
CN

A7 EglolZ7](triazole group)® 1H-1,2,3-E&|o}Z7](1H-1,2,3-triazole group), 1H-1,2,4-Eg|o}Z&7](1H-
1,2,4-triazole group), 2H-1,2,3-Ego}=7](2H-1,2,3-triazole group), 4H-1,2,4-Eg|o}=Z7](4H-1,2,4-
triazole group) &= X & o}, & EYW, A7) 1H-1,2,3-EFo}&7](1H-1,2,3-triazole group)& 3}
7] shgha] 2-79 9 2-809] $}E FRE e SHEES X¥T 5 i, A7 1H-1,2,4-Eo}E 7| (1H-1,2,4~
triazole group)+ 3F7] 3}&H2] 2-81 2 2-829] 3}st 5 S ¥ ghsl 2
Egjo}£7](20-1,2,3-triazole group)= 3at7] 484 2-839] 3 & zZte IFEES I £ o,
A7) 4H-1,2,4-E8]o}=7](4H-1,2,4-triazole group) % =

o I~
sk 4 9l

rlr
P,L
N
b
o
1>
[\}
®
=~
o
o
4
BN
il
AL
rlr K
Lo
s
il
il
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[0207]

[0208]
[0209]

[0210]
[0211]

[0212]

[0213]

[0214]
[0215]

[0216]

[0217]

[0218]
[0219]

[s}8}2] 2-79]

R

|
N'N' f}{

i/

[8}eh4] 2-80]

Z-1

-

7] SAFE)olE 7] (Oxadiazole group)+s
(1,2,5-0xadiazole
Oxadiazole group) %< 3}
group)= 7] 3}shA 2-85¢] sfsk
Oxadiazole group)© 3}7] 3}8}2] 2-869]

ATt

—19—'( >,1>I_‘ —ﬁ‘

Ay

EN

il é‘f;‘
SRS

|
N
~
|

F
ook

0 to np
ot

oot

ﬂJ-{D m.‘q_l‘ .
o

» ol
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1,3,4-=A}t]o}£7](1,3,4-0xadiazole group), 1,2,5-35AFC]o}ZE7|
1,2,3-5A o}&7](1,2,3-0xadiazole

29 g3k

1,2,4=S A obE7](1,2,4-

1,3,4-SA}to}&7](1,3,4-0xadiazole
371 1,2,5-5Atok£7](1,2,5-
NI, A7 1,2,3-FAtH]o}E7]



[0220]

[0221]
[0222]

[0223]
[0224]

[0225]

[0226]

[0227]
[0228]

[0229]
[0230]

[0231]
[0232]

(1,2,3-0Oxadiazole group)¥ 37| 3}ek2] 2-87 @ 2-83¢] 3}8t T xE 2= 33ES s,
1,2,4-SA tjo}27](1,2,4-0xadiazole group)E &+7] 3s8h] 2-89 % 2-909] 38 FxE 2t

g 5 ek,

[5}8H4 2-85]

O

¥
«
N-N

[2}eh4] 2-86]

‘CJ“pq
LK

[545H4] 2-90]
0. X
;;,_ﬂd-
M

47] Holr]o}£7](Thiadiazole group)+ 1,3,4-Fo}rhe]£7](1,3,4-Thiadiazole group), 1,2,5-FJo}T|o}&7]
(1,2,5-Thiadiazole group), 1,2 ,4-EJo}t]e}£7](1,2,4-Thiadiazole group) 9 FHFEES XTI F+ Urh.
dE &9, 47| 1,3,4-Elo}t}e]Z£7](1,3,4-Thiadiazole group)= 3}7] 3}sha 2-919] 38t x5 ze=

s}t
& IS A, A7) 1,2,5-Holr]o}£7](1,2,5-Thiadiazole group)¥ 3t7] 3}3h2] 2-92¢] 3t Fx&
b= SRHES X9 4 ow, A7) 1,2,4-Floltjo}E7](1,2,4-Thiadiazole group)E& 3t7] 8}eh2] 2-93 A
2-949] 88} T2E 2 HPEL T 5 vk,
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[0233] [}g}4] 2-91]
S.__X
€
[0234] N-N
[0235] [8}5H4] 2-02]
.-'S'\-;
N N
Ly
[0236] X
[0237] [3}g}4] 2-93]
15
N‘L “5
N
X
[0238]
[0239] (8184 2-94]
5
NS ~X
LN
[0240]
[0241] 7] Mz[d]E]e}27] (Benzo[d]thiazole group)& &}7] 38k2] 2-95 WX 2-999] 38t +x5 z2te= IFEES
238 % 9
[0242] [3}3}4] 2-95]
fS\
,;}'—K
N
[0243]
[0244] [3}g}2] 2-96]
]
-5
L2
= N
[0245]
[0246] [}g}4] 2-97]
X 2 S,
QW
[0247]
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[0248] [3}s}4] 2-98]
S ESR
A
¥~ TR TN
[0249]
[0250] [3}s}4] 2-99]
= S,
| 2
""-\.\_\-f N
|
[0251] X
[0252] A7 WlZ[d]&AE7] (Benzoldloxazole group): &}7] 38F2] 2-100 WA 2-1049] 3}et %5 zhe= 3gEE
< x4 Q.
[0253] [3}34] 2-100]
0
L
N
[0254]
[0255] [3}8}4] 2-101]
X
= 0]
N
= N
[0256]
[0257] [3}8}4] 2-102]
X = |I-D\}
k\-\"\‘/;’ N{
[0258]
[0259] [3}8}4] 2-103]
= | f:5>
p
X~ "N
[0260]
[0261]

[0262]

[0263] A}7] Wl Z-18] 2~ (E]o}Z) 7] (Benzo-bis(thiazole) group)® WIF[1,2-d:4,5-d' 18]~ (E]o}Z) 7] (Benzol1,2-d:4,5-
d'lbis(thiazole) group)E ¥ 4 Uv}. o= 5, A7] wZE[1,2-d:4,5-d' 9] 2=(E]o}%) 7] (Benzol 1, 2-
d:4,5-d']bis(thiazole) group)E 3a}7] 38kl 2-105 © 2-1069 38 FxXE ztEe FUEES I
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S
[0264] [8}8}4] 2-105]
T S
SN
[0265]
[0266] [3}sh2] 2-106]
X
e
¢ J L2
S N
[0267]
[0268] A7) A Z-1] 2~ (ZAME) 7] (Benzo-bis(oxazole) group)+ WIZE[1,2-d:4,5-d' ]9 =(ZA) 7] (Benzol1,2-d:4,5-
d'Ibis(oxazole) group), WMZ=[1,2-d:5,4-d" |9 2= (5AE) 7] (Benzol1,2-d:5,4-d" Ibis(oxazole) group) &9 3t
F=Es XY F Ad. dE =9,
[0269] 7] WlZ[1,2-d:4,5-d"' 19 2(FAFE) 71 (Benzo[1,2-d:4,5-d ' ]bis(oxazole) group) sh7] 8}&ha] 2-107 2 2-
1089 35t 25 ZE IFPEES I - dx
[0270] [3}sh4] 2-107]
N 8]
¢ =X
o N
[0271]
[0272] [38H4] 2-108]
X
N~ O
s | )
Sk M7
Q N
[0273]
[0274] A7) M Z[1,2-d:5,4-d" 1¥] 2= (2A2) 7] (Benzol1,2-d:5,4-d " Ibis(oxazole) group): 37 3}8H4 2-109 2 2-
1109 s}gt Fx& Zte SFdEES T8 F A
[0275] [3}a2] 2-109]
N5 N
a
¢ 1L >
o =0
[0276]
[0277] [3}8}4] 2-110]
X
N-_= N
SIS
b e
B O
[0278]
[0279] A7) golil Z-F| =522 7] (Dibenzo-quinoxaline group) UtholWlZ[f h]F] =2#17](Dibenzol f,h]quinoxaline
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[0280]

[0281]

[0282]

[0283]
[0284]

[0285]
[0286]

[0287]
[0288]

[0289]
[0290]
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group)E X F Q. & EW, A7] tolwlx([f,h]F =47 (Dibenzolf,h]quinoxaline group) 3H7]
spsha] 2-111 WA 2-1159] 33t F2E 2tE eSS 233 4

[s}8h2] 2-111]

A7 W Z-3]2kX] -F 543 7] (Benzo-pyrazino-quinoxaline  group)E  WlZ[f{]¥] A
] [

(Benzol flpyrazinol[2,3-hlquinoxaline group)& ¥3d 4 . o= €9, A~ , #
AF17] (Benzol f Ipyrazino[2,3-h]quinoxaline group)¥ 3&}7] 338h2 2-116 WA 2-119¢] 3t +x2=5 zk:= 34gt

= e I~
xstg 4 9l

o

nc
==
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[0291] [3}s}2] 2-116]

[0292] X
[0293] [3}8}4] 2-117]
VR
N N
N
Q :
—N .
[0294] X
[0295] [3heta] 2-118]

[0296] X
[0297] [3}sk2] 2-119]
/N
N ,.N
><—ff’NK\—'2f A
A o h,
\:N —
[0298]
[0299] 371 t] 3] 244 =~F =421 7] (Dipyrazino-quinoxal ine group) & 51-43}7\] [2,3-f:2",3'-h]F =42 7)
(Dipyrazino[2,3-f:2',3"-h]quinoxaline group)E& 233 = Qo). olE W, A7) "dabx=[2,3-1:2',3'-
h]#F =42 7] (Dipyrazinol[2,3-f:2',3"'-h]quinoxaline group): 3}7] 5}—.51 2-1209] 313 FxE zZke IEE
< XS 5 ot
[0300] [3}s+2] 2-120]
RN
N\ N
—(
N—, >N
< Y7y
[0301] X
[0302] 47 FA=ara 7] (Quinoxaline group): d47] 3}8H4] 2-121 WA 2-1239] 3}8F +x22 zhe 3¢ES £ 5
At
[0303] [8}ak2] 2-121]

[0304]
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[0305]

[0306]
[0307]

[0308]
[0309]

[0310]

[0311]

[0312]
[0313]

[0314]

[0315]

[0316]
[0317]

[0318]
[0319]

[0320]
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[3}sh4] 2-122]

X | H““I NQ‘

H;,;':mmf:f"
A7 Wz d]O]H]E}J—ﬂ(BenZO dlimidazole group)¥ IH-¥lZ[d]o]"|th&7] (1H-Benzold]imidazole group), 2-
Hd-11-wlZ[d] o] vt} Z7] (2-Phenyl-1H-benzol[d]imidazole group) 52| IFFEES T 4 dd. o5 &
A,
A7 1IH-wlZ[d] o] m] o}= 7] (1H-Benzold] imidazole group)©= 3}7] 3182 2-124 WA 2-1289] 3}st 25 zk+=
FREES ¥ ¢ da, AV 2-dd-1H-HZF[d] o] v t}=7] (2-Phenyl-1H-benzol[d]imidazole group)E 3}7]
s}8ha] 2-129 WA 2-137¢] 33t 7 2E 2te SRtEES 2T

[}e}2] 2-124]
R
=N
i

| X
N

[&}3F2] 2-125]

[3}8}2] 2-127]

R
2
¥ N

[3}8H4] 2-128]

A
2 N
L2
= N
X
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[0321]

[0322]
[0323]

[0324]
[0325]

[0326]
[0327]

[0328]
[0329]

[0330]
[0331]

[0332]
[0333]

[0334]

[3}8F2] 2-129]

T R
)

[3}8F2] 2-130]

[3}8F2] 2-133]

S<lly

[3}}2] 2-134]

XrQ

[3}&}2] 2-135]

R

N
@[P/—< )—x

N
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[0335]

[0336]
[0337]

[0338]

[0339]

[0340]

[0341]
[0342]

[0343]

[0344]
[0345]

[0346]
[0347]

[0348]

SIHSd 10-2017-0110271

[}}2] 2-136]

R x
N =
L | \/—&_ )
et i

[8}sha] 2-137]

R X

- %

h‘*—(:':a

r,:'( 1‘-_51
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