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The invention relates to purely organic molecules of formula A1 and to the use thereof in optoelectronic
devices
AsA Az
AL S
0
Ra
N-RN
Ra
R2 O
Formula A1

where A is the same or different at each instance and is CR® or N; RN is methyl, phenyl, xylyl, mesityl,
naphthyl, biphenyl, naphthylphenyl, terphenyl or 2,4,6-triphenylphenyl; R? is the same or different at each
instance and is H, deuterium, an alkyl group or an aryl group; R! at each instance is an aryl group which is

unsubstituted or substituted by one or more RZ; R? is the same or different at each instance and is F, CF3 or

CN; where at least one and at most four A are N or at least one RP is selected from the group consisting of

CF3, C(=0)R!, CN, an alkyl group substituted by one or more R, aryl group substituted by one or more

RZ and/or by one or more unsubstituted alkyl groups and/or by one or more unsubstituted or alkyl-substituted

aryl groups, a heteroaryl group which is unsubstituted or substituted by one or more R? and/or by one or
more unsubstituted alkyl groups and/or by one or more unsubstituted or alkyl-substituted aryl groups and a
group of the sub-formula T1 or T2:

# o) O
#
N—RN2 N—-RN2
o] 0]
Sub-formula T1 Sub-formula T2
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Organic molecules for use in organic devices
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The invention relates to purely organic molecules of formula A1 and to the use thereof in
optoelectronic devices

=A Az,

Ra

Ra
R® (o}

Formula A1
where
A is the same or different at each instance and is CR® or N;
RM is methyl, phenyl, xylyl, mesityl, naphthyl, biphenyl, naphthylphenyl, terphenyl or
2,4,6-triphenylphenyl; ‘
R? is the same or different at each instance and is H, deuterium, an alkyl group or an
aryl group;
R' at each instance is an éwl group which is unsubstituted or substituted by one or
more R%;
R? is the same or different at each instance and is F, CF; or CN;

where at least one and at most four A are N or at least one R® is selected from the group
consisting of CFa, C(=O)R', CN, an alkyl group substituted by one or more RZ aryl group
substituted by one or more R? and/or by one or more unsubstituted alkyl groups and/or by

‘ ohe or more unsubstituted or alkyl-substituted aryl groups, a heteroaryl group which is
unsubstituted or substituted by one or more R? and/or by one or more unsubstituted alkyl
groups and/or by one or more unsubstituted or alkyl-substituted aryl groups and a group of
the sub-formula T1 or T2:

# 9 0
#
N—RN2 N-RN
(o] 0
Sub-formula T1 Sub-formula T2

884938 SE3H - AH(ZHRER)

1



1745413

[(EEARE] H(1)E -

[REBEZHFR

[ #r B2 301 =LAl

884938

MESHE] &

B4R » HAH(RHFE)



1745413

[ZFEHERHE ]
EETLELS
IS T P T

E g LR

Organic molecules for use in organic devices
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(OH-HRME-9-FO)BE ) ~ 2 -Pez (9,9'-Z F HK-6-(9-7K X -9H-
e W -3-EL)-9H,9'H-3,3"-B HE M ) « CzSi (9-(4-= &% T & %

F)-3,6-5 (2 HEWE)-9H-E W) « 5 DCB (N,N'- " [H M £ -
1L4-Z“HER) - FRHETF - BEERLIOomES0 om -

[0073] % & A8 B EMLECZ & B 2 B T 7 41 1 B 48 1
EE FTHdMn  EHEMHIEBEEP _EE&HELH
ZReEW UAEEN -—XNEZEEIRME  -6aBWIEEM
B & > 4 > mCP ~ TCTA -~ 2-TNATA - mCBP - CBP
(4,4'-88 -(N-HR M E OB ) ~ Sif87 (T £ [b,d]HEY) -2-F =
REW L) ~ Sif88 (TR H [b,d]EH -2-H ) F AW Ix)
2 DPEPO (B[2-(NEE) - FEBME)REIR) - BN &4
GO ENEHREBEMHEAREEBEAEP_ESHBL BN

884938 FITH » £149F (BHHREE)
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BREY EEEEOMEEZEEEHA > HlWCBP - BN &5 E
BERRNEMBXEEEEZE) _EXZNBMAHNESY
A AEG HUHGE E M B (ESEERM ) (2R F 0 > ME.
Thompson®% A > Chem. Mater. 2004, 16, 4743)5 & 1 fifl By
N EREEMS - FEMNF -  BEEEESE10 omE 250
nm e

[0074] E|/HIE #& EHBLF A+ » #l4 » BCP (2,9-
B OEC-4,7-Z F K -1,10-k Bk =74 §7 2 (bathocuproin)) ~ % (2-
B -8- % AL Uk )-(4-F & IK B ) g (IID)(bis(2-methyl-8-
hydroxyquinolinato)-(4-phenylphenolato)aluminium(III))
(BAlq) - Nbphen (2,9-%F (£ -2-%)-4,7- — % # -1,10- 1

) -~ Alq3 (2 (8-FE Wk )$a) » TSPOl (ZFKE-4-=ZFK &
WEEERBREILY )  HTCB/TCP (1,3,5-2 (N-F M A )X

/1,3,5-2 (W 1)-9-E)E) - fEBPIF > BEE K10 nmES50
am -

[0075] % F M & B ETLT & ¥ » #l @ - Bl AIQ;s
TSPO1 ~ BPyTP2 (2,7-=(2,2"-B b g -5-F)=7) - Sif87 »
Sif88 - BmPyPhB (1,3-#1[3,5- = (ML BE-3-E)EHE|FE) - &
BTB (4,4'-# -[2-(4,6-_" F £ -1,3,5-=HE)H]-1,1"-BEE) 5

BERIH B - EBBF > BEEA10 amZE 200 nm -

[0076] FFY %S F & ABEILEI A K T B - 4

CsF ~ LiF ~ 8-¥% £t 14 Ijf $## (8-hydroxyquinolinolatolithium)

&

(Liq) ~ Li,O ~ BaF, - MgO={ NaF -
[0077] AR kEBENMBE T AesBHEE A

884938 5E38H - 1495 (BFHFERAE)
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Al~ Al > AIF~ Ag~ Pt~ Au- Mg~ Ag:Mg- BH I & & &
100 nmZE200 nm - FHZE2  FA NI EEZR &K/
Pl uEESRELRELYRBOER)NERL TEE
H &8

[0078] M EHEZABOMEB A » Fla - E1L5E -
S - S S Stk S48 SLH - &
L 4E -

[0079] AR BASH I FHRALEHEEN —FHEB®
B MBASHZAERS FHEER LS EEMLE >
FHME > ETERNMBEARR  REH-RSBET B
Mok & BEEE A o

[0080] Ay —HBREREEWNBERLELE
HAE1000 cd/m* FEHFARNRS% - THEANRS%  LHEK
P10% - EBANII%  WEARI6Y% - HLHERN20%
(950 8 B F B R (EQE) » R/ K & /7420 nmFAI500 nm
T s EEEZMR430 nmAI490 nmZ B~ & /R 440 nm
480 nmZ ] ~ HAHZ NN 450 nmF1470 nm 2 B B & &
BB OKE > R/BAES0 cd/m’ FEF AR30h - I HE KR
70h ~ B R K 100h » E AR I50h - H L HEAR200 b
[ LT8O1H -

[0081] fEJEE2 8 K4 B KL ZOLED S 2 ¥ & & J§ 1Y
WS EBEET BRELAZHZERS TFTESNBEE
EMLT A E BB A 1 1%F80% 2 i - fERBARFHE
FHRAEEEN -—HEBEEY  AEHEGEMNIERN

884938 E30H  H149F (BIRAE)
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b BENE SR ESEINE &K 0 3L H %S E
Bt 0 7E B A AT B 4 2 [

[0082] E—EREET » XBHEEERI%RE
WREBEAZHZARST T > P AREENS ER
b ROt & 5 8 i o 7 B i R e i 2 R

[0083] EMRBAZFHZIAERLCELEEN —HEBE

B ERE-NET-EARCE®ENERBARE®RZE -

MEBEHEH-NEF-HHEEERN-NETF-TABZH > UK
NEHHEEER-NET-E@WEZH -

[0084] EAXRHE T ERLGREEST > ARULEE
BEERF &R BB -B&E - REL-FRER-M—FLF-E
A > REV-EBR-N-BT-B@E UEREDOEH
HEg HEGRBEAZHZERI TA—XNZEEEM
BOBREEMBAZZ2ER(TONEERGHERKRARL
ZERODFZI"ERB(TOMEERGHDERESNESR
EbEBMmEneE&ERE  REF-MEF-EARIE
MEGHMESZE - KEF-ME T -E %N AEERE-
MET-EZABZHE UERGCERHERMNAEERNRN-MNE T -H
WmEZH -

[0085] E#—J7H > ZEHGHENRHEELEHNG
ZHE BHIARBAZFHZFEY TREHR -

[0086] E—EREAET ZHEEHTECEUEZE
ZARAUHEHDABRERERBEAZHAZ AR T -

[0087] ABRBHTEHEHEMRBEAZH L LELEDN

b

884938 %40H » $£149H (BFEHREAZE)
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Hk o RERAEEBEIED @

B BEERA

- R LLOVPD (5 # % A V)5 B AT

C BUBBRBAEERS > R/N

- S DL A

[0088] AR IEAGH Y W EL B NERE S - &
AEME S - —BFR ZSEACEEIMERS B
o (8 BB MG 0B A E R b o KA T S o T A A
B — R BT 55 - BIAIBE® - {65 S TR (CVD) -
Yy A 15 (PVD) » ¥ 1 = 845 OLEDE = 5 » MM B
FAE BEWREB AMOLEDE iy F #1T -

[0089] 3% - 3% % JB T & 1 45 & M A Bl P 2 W R
SRR - MU Y AWM R AR AR BER
W B E RS - & B LS 05 R TR 4K A ) B9 0 A 0E B 46
7R [ £ 0 0 5E R K S B ML

[E = ERA ]

[0090] [& = BAR

[0091] B 1 1 (10%HPMMAF ) 4 & S¢3E -
[0092] B2 2 (10%APMMAH ) 5 5 3¢ 5
[0093] B3 3 (10%M PMMAH ) & & ¢ 5 -
[0094] B4 4 (10%RPMMAT)Z 25 & S5t -
[0095] B 5 5 (10%FRPMMAH ) & 5 3 3 -
[0096] B 6 6 (10%F>PMMAH ) & & St 3t -

884938 FME > HA9E(BHHRFE)



1745413

[0097]
[0098]
[0099]
[0100]
[0101]
[0102]
[0103]
[0104]
[0105]
[0106]
[0107]

[0108]

[0109]
[0110]
[0111]

&l 7

& 8

& 9

B 10
& 11
& 12
B 13
& 14
& 15
B 16
& 17
= 18
B 19
& 20
B 21

QWi

[0112]

" it B

[0113]

— 187 &

[0114]

GM1 :

884938

7 (10%F PMMAT )7 & & St & -

8 (10% A PMMA )7 8 I S 5f -

9 (10% K PMMA T ) & & S 58 -

10 (10%7* PMMAH )7 8% 5 5t & -
11 (10%7* PMMAH )7 ¢ &Y 56 28 -
12 (10%* PMMA S ) Z 3% B St 7% -
13 (10%1* PMMAH ) Z & 5 5L & -
14 (10%2 PMMAH )7 2 556 3% -
15 (10%7* PMMAR )7 & 5 6 5 -
16 (10%jA PMMAH )7 & 5 56 3 -
17 (10%5 PMMA ™ ) % 5 6 5 -
18 (10% X PMMA )2 8 & Je st -
19 (10% A PMMA | ) &% 5 S 88 -
20 (10%% PMMA )7 & 5 6 58 -
21 (10%* PMMAH ) Z # 5 658 -

5425 - H£149F (BRUERIE)
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0 F o
R2 R2
O + H,N-RN —» N-RN
R Ra
R2 o) Ra (@)
E1 A1 E2

[0115] A AERARSVERERT  HE1 (1F

BE)RFNRKERST - EMAAL L1IEE)R > KEEGEYE

100C MNHEFINE - 2A% > NEERXAFS LEFREIER
Y48 L FE B o &R ek W R UL ZE CHLCly > 3 DL FI NayCO;,
MR - BEOFNEBRBEEMgSO, L% - RIEE AR
mEBERAN  EEEZETLREZ BIE2EEEY A
BEBEIRLE - SHEHER - EBE  EYWE2TE

& %Eh B & & 41k -

[0116]

MmAMNAINE2ZE A

884938 E43H - H149H (FHRFE)
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A1l

HzN_

884938

$FAAE 49T (ERITRITE)
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H,N

H,N

jegiies

H,N

e

884938

S45H - 149K (RFHRFAE)
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884938

F o
Ra
—~ )~
Ra
R3 0]
F 0
Ra
DO
Ra
“ 0
F 0
Ra
)
Ra

Ra
Ra O
F o
Ra
SOaY,
R2
R O !

m
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884938

SHeA
28
g3938

. O
f?i

e
0
R 0

SATH - H149H (RHRHAE)
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A=A A=A
A‘A 7\ A)\
F 0 |I‘| ' N O
a a
R . AN A _}R .
N-R A\ / A N-R
R? A= =A R@
Ra O A A Ra 0]
E2 : E3

(0118] BRUREBEEEM P EARKBERE2 1EE)
T ME3 (15 B)RK:PO, QER) > L EZES min -
EEERBERAT > I ADMSO (§K)I £ 100C T & #
KEXRKI6h 581 BREBSRBEFE KE - REU
CH,CL,ZHl - EFH R CH,CLLE % » & EHMEH
KB FAEMNaCEERER2x - #EALMgSO, LH#BE > LR
IEEERRLBRAR  SEWIHELHESSE ML -

[0119]

GM3 :

ES
n=124>m-=0%F4
[0120] R PR EEEHR P HEAE2 (1.2EE) 3“‘/5!‘5’2
RZIEWES (1.0 E)RK;PO, QEE) > LM EZES min -
EEERBAST » I ADMSO (fF/K)Ii4£100°C T ##F #

884938 $E48H - HL149E (BHHREAE)
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RIEXA®KLI6h S4altR » FTRESKEIFEIAKE > ABLU
CH,CL,z2 Hl - EH RXRUCHCLZf % - et EHREHR
KE M MNaCUE & & #H2x - EEIEMgS0, L 72 0E%E » iR
REREHLLBRAEE  FEYIHEHBEE AL -
[0121] MRBEAZHITITHEFEAHLK L EWREF AR 2 F
e T R R AR R AR 2 iR
[0122]
M ENE4ANESZHE

884938 F49H > H149HE (BEREAE)
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N-RN
N-RN
B
N-RN

Br

5 WWH WM 4 WNH iwN.H
v .

» F149H (BRI E)

50K

884938
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w
=

3
O

Py A
] o
P
4

A
o
@)

o)
b

2
.

vy
=

A Py
] o
Py
Z

Py
o
O

&
9

Res®

A A
] ]
; EZ; ;O
A
p=4

A
o
®)

&
O @

Br Br :
.
N R
H N-RN
Ra
R @)
[0123]

884938 $51H » HL149H (FEEHREEE)
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GM4
[0124]
& Bzl
j/ / \
(Br Br /
Ra
N-RN
Ra
Ra O
E5 . E6

[0125] RERT » FES (1.00E &) EHWE)Z
(bis(pinacolato)diboron)(1.5x(n+m) & &) & (¥ &
F)—#(001ER8) 2-( IO EBE)246-Z82KF
BEEO.4FEB)BEBE =8 G + 3mE &)X 2B PHE110
CTHREIZE24h - FIGHEYTHEHBES ML -

[0126]

P Bz 2 :

W

[0127] RE R T > BHE6 (1.00E &)~ R°-Cl (1.3n +
1.3mEE) 2(ZEFTERNE)ZHEOOIEE)  2-(ZEC
B A)-246-Z RAERF(0.048 2) R B =6 (2.5

884938 552F » H140H (BFHHRIAE)
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+ 25SmEE)RBE R/ KA DEEW T F100C & £ 12-
24h - FT B EYHEHSEBNM AN ERFTE S ML -
[0128] FRIB A HINTEEFE AHR>-Br&R-1 i F &

R°-Cl -
[0129]
GMS
S Y B—RP b)/ xt
AN (R ),
0 E7 0
R2 > R2
N—RN , N-RN
R® R®
R@ 0] R2 O

E5

[0130] HERT > BES (1.0O0EE) - HE NWR EH
ZHWKET (1.3n + 13mEE) 2(ZETFTERNE ) 0.01
EEBE)2-(CTBCEBAE) 24 6-ZERNERFE(0.04F
BE)KBE=H0Cn + SmEE)RN _BSEFEIIOCHEFH12-
24h - MG EYE S EEBM ANERFE&E S Mt -

[0131] MBAZHTAN TR EREENWMER > WL
7= il B -

[0132] RMBAZHZ o F& B8 W REGM2E 2 & 6
GM3fIGMAE, GM3FIGMS K R - REZEGHKARNE
MEZEBELATEERKGLAMBINEERE « £#
ENHLEE EVESZFHENGRE -

[0133]

884938 5553F » £149H (B HHRFE)

7



1745413

AEEZEESRITRE

[0134] N o F & B & &£ > £ HBP86Z K
(Becke, A. D. Phys. Rev. A1988 » 38 » 3098-3100 ; Perdew,
J. P. Phys. Rev. B1986 » 33 » 8822-8827) £ HIE EFEMEM
(RI) #T {L (Sierka, M. ; Hogekamp, A. ; Ahlrichs, R. 1J.
Chem. Phys. 2003 » 118 - 91‘36-9148 ; Becke, A.D. >
J.Chem.Phys. 98 (1993) 5648-5652 ; Lee, C; Yang, W ;
Parr, R.G. Phys. Rev. B 37 (1988) 785-789) - {# A B3LYP
7 X FE FH I [ AE R M DFTJ% (TD-DFT) 5T & £ BP86-&% £ 1k
&t R o By B & BE (Becke, A.D., J.Chem.Phys. 98 (1993)
5648-5652; Lee, C; Yang, W; Parr, R.G. Phys. Rev. B 37
(1988) 785-789; Vosko, S. H.; Wilk, L.; Nusair, M. Can. J.
Phys. 58 (1980) 1200-1211; Stephens, P. J.; Devlin, F. J.;
Chabalowski, C. F.; Frisch, M. J. J.Phys.Chem. 98 (1994)
11623-11627) - FE T AN EF E P - £ M def2-SV(P)E &
(Weigend, F.; Ahlrichs, R. Phys. Chem. Chem. Phys. 2005,
7, 3297-3305; Rappoport, D.; Furche, F. J. Chem. Phys.
2010, 133, 134105/1-134105/1 DI m4@EEETEHEE D -
% ¥ #y DFT & B #3 DL Turbomole & £ 8t B (6.5 it & )
(TURBOMOLE V6.4 2012 - @ Karlsruhe K 2 HI
Forschungszentrum Karlsruhe GmbH B 3 > 1989-2007,
TURBOMOLE GmbH : #5H2007 ; http : //www.turbomole.com) #£

S—

17 °

[0135]

884938 $E54H - H149H (BHHREHE)
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N ENE

[0136]
o B2 5% 25 HY TH i B

[0137] BREMZEBFEFNEANEESRE (H A EH

BERWIEMEMNMER  ER 1l cem): E=ZR X

EFEH &%k "l -2 - A®E K KERS%
Hellmanex)F i 1 24h > IEBBEKBERERL - B TR
AERREZIEEFHHEEE -

[0138]
BA& G @ BRK

[0139] H#F1-2 mgZ BEARBR 100 mlFF & & H +F
10° mol/l > XM EREMH FH > WH K10 min -

[0140]
BEAHGE K- FEEZEH(EE  Spinl50 > SPS euro - )

[0141] BRAREMEE R 10 mg/ml » FHRERAFE T
4% -

[0142] 2% : 1)FE 400 rpm F3 s 2)7£ 1000 rpm -
1000 rpm/s~ 20 sec: 3)F£4000 rpm ~ 1000 rpm/sTlo g o
BB BEETOCHRZER P ELHGH M INEN L8z &

-3

e

1 min °
[0143]
R W OF 7 0A

[0144] fZ 3R J7 % : ff Thermo Scientificg 25 - Al 5% :
Evolution 201 S 8k UV-visJo sl - (REAEE  HK)

884938 %5556H » H149H (BHHRHE)



1745413

[0145] P& : 7 Thermo Scientific 5 28 » # 5%
Evolution 201 E R # UV-visJ¥ st - (REAEE > H © JE
B AR )

[0146]

EHBHNFERTCSPC

[0147] % R& & & )¢t &% X 2 # 17 %4 £ H Horiba
Scientific®d Yt 43 Yt &5F » I 58 . FluoroMax-4 > HFE#AH 150
WRILE ~ BENEHE @ - kHamamatsu R928E & %
WME - DLREBETSCPCEIE - ¥HMBBLEUBEERE
&R M IE -

[0148] BN EREFHEHEEZEULEZGENE » EFEH
E HFM-20130 {4 #1 28 © Horiba Yvon JobinZ TCSPC hub
N TCSPCH /£ - M2 J& : NanoLED 370 (& : 371 nm >
BE& B © 1.1 ns) ~ NanoLED 290 (¥ £ : 294 nm - J§ &
H§ : <1 =ns) -~ SpectraLED 310 (¥ £ : 314 nm) -~
SpectraLED 355 (& : 355 nm) o

[0149] #] A DataStationZE K K4 I DAS 65F 1 % 42 &
/79 {5 (35 BB 4) (exponential fitting) - B & GG H £
L -

2 = Zi (e, — 0,)°
=1 €;

Hoie: HEAEMNSE > Ko HNEHSH -
[0150]
BT 55

884938 SE56H » 149K (BRUBERIAE)
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[0151] St B &8 ¢ & F & & (PLQY) M H & & & F

Hamamatsu Photonics ) Absolute PL Quantum Yield
Measurement C9920-03G4H & - Z 2% H I50WR AN E
¥& ~ A | B 39 81 6 Czerny-TurnerE 5 % (250 nmZ 950 nm)
LK BE A & K& % Spectralon & g (Teflon 7T 42 ¥ ) By
Ulbricht iRy BRK& ok » EE H HH B EETEEZHI R F
1024x1228 &Z 2 BTCE R HF B KX )CCD&E R (R ~F24%x24 um)
NPMA-12% SHEH M e - B F MR M CIEAL E 7 3F i (h #5
B Y G9920-0XG (PMA-12) 72 U6039-058k 8 » R &
3.6.0.- ZHRNEZEARNEGUimT It » EFEROLU L4 » K
CIEf® 2 {E /x>~ yES I -

[0152] ¥ H TH A ERXRAEEZEGWE - BRMH K
B AHRYPLQY :

) mBERBNHT EANS2EYELRECHNRE
B F A -

2) MBEEENEE ' B BWEAB D TR E

COREIEBARE AT B -

3) BASTHHIT  FERAR S T HE R A B KM
FENEHETFEE HETIHIERELRGENETITE

wk
My B8 f [t gy (0= Int M)]da

PL=
T fﬁz[l nt S () It ’%% (]aa

Ho > tFHoxes > LB EInte
[0153]

884938 SE57TH » 149G HERIAE)
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RN ENEEEBMERS LEE

[0154] FIFIABHZEBRS T THEBEHEERE
HRELEOLEDEE - WR—BaF _RELAHL - Al
BEEHShERE LR -

[0155] i 2k 3 3 5% &% £ {k 79 OLEDs 1] BL 2 % 75 =X #4
WM BILEMN > SHEHBLEYE  FAREEZRK
M EEFRREGI%HE) KAt E B - HERNE
9% « REYE - OLEDsHY 3% o o #8 B B & 06 % 5 A W R 1%
BB REE - R LTSOEERAERBHEER
BB 0% R - B LTTOEHER B XLEDS
e 75 5] 4 9 TO% B B R - |

[0156]
=il

>\Z

C0-
O
[0157] EHE Bl 12 H3-= & B & -9H-Ik M N N-JEE -3-

EEAIEE R BEGOM2EIE » E&R E49% -
[0158] '"H NMR (500 MHz, & {5-d) & 8.40 (m, 1H),

CF;

8§.17 (dt, J = 7.7, 1.0 Hz, 1H), 8.15 (dd, J = 7.4, 1.0 Hz,
1H), 8.05 (t, J = 7.7 Hz, 1H), 7.97 (dd, J = 8.0, 1.0 Hz,
1H), 7.63 (dd, J = 8.8, 1.8 Hz, 1H), 7.46 (ddd, J = 8.3, 7.2,

884938 EE58H » 149 (BFEHEREHE)
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1.2 Hz, 1H), 7.37 (ddd, J = 8.0, 7.3, 1.0 Hz, 1H), 7.28 -
7.24 (m, 3H), 6.95-6.92 (m, 2H), 2.27 (s, 3H), 2.11 (s, 3H),
2.09 (s, 3H) o

[0159] '"F NMR (471 MHz, CDCI13) § -60.38 »

[0160] B 1B RE B 1 (10%HR PMMAH ) 2 B )¢
g W R ARETILI69 nme HEFNXE FERCPLQ)A
39% 0 kFEEE(FWHM) A 90 nm (0.49 eV) o §§e£ﬁc1Eyzg
0.24F BMI & 163 « 8 B =& & 7.5 us o

[0161]
= i 5 2

NcF3

N—

a

(0

[0162] B I B 22 £ 3- = 45, B9 4 -9 H-IK 1 1 N- I 2% -3
9, K B 25 BE AR JE GM2BUHE - ER B6T% -

[0163] B 2B RE M2 (10% K PMMAH )Y & &
oo BB AEAEASS me KB RETFERECPLQY)E
34% > K ¥ EH E(FWHM) % 88 nm (0.50 eV) - % ¥ CIE, &
0.19 BMI k179 - S5 E 1 5 10.5 us °

[0164]

M B3

884938 559K » £149E (B IHRIAE)
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N o
N

O

[0165] BEHPI3EH2-=Z=F FHE-OH-IF M FIN-JEE -3-
RO EMEBOM2EE  EREBEST% -

[0166] 'H NMR (500 MHz,& {5-d) & 8.22 (d, J = 8.1
Hz, 1H), 8.18 (dt, J = 7.8, 0.9 Hz, 1H), 8.15 (dd, J = 7.4,
1.0 Hz, 1H), 8.06 (t, J = 7.8 Hz, 1H), 7.97 (dd, J = 8.0, 0.9
Hz, 1H), 7.56 (dd, T = 8.2, 1.4 Hz, 1H), 7.48 (ddd, T = 8.3,
7.2, 1.2 Hz, 1H), 7.44 (s, 1H), 7.37 (td, J = 7.6, 0.9 Hz,
1H), 7.31 (d, T = 8.3 Hz, 1H), 6.95 (s, 1H), 6.93 (s, 1H),
2.27 (s, 3H), 2.12 (s, 3H), 2.09 (s, 3H) -

[0167] B 3B R E W B3 (10%7 PMMA )~ & 5%
g BN AREL467T nm - XHBHXE FERPLQY)R
46%  J ¥ 7 % (FWHM) 5 86 nm (0.47 eV) o & B CIE, %
0.22% BMIE 200 « 5 5 2 67 55 8.5 us -

[0168]
B i Bl 4

884938 %60H > FX149H (BU:REE)
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iy

[0169] & Jjiti Bl 472 H3-(3,6- )& I Mk K )-N-F B EL B
EREMN2A-ZEHFERXRE-I-WREBGMSEEH > EXE
44% o

o
=,

B

[0170] '"H NMR (500 MHz,& {5-d) & 8.09 (m, 2H),
8.06 (dd, J = 7.2, 1.2 Hz, 1H), 8.05 - 8.03 (m, 2H), 7.99 (t,
J =7.6 Hz, 1H), 7.95 (dd, J = 8.0, 1.2 Hz, 1H), 7.88 - 7.83
(m, 2H), 7.63 (d, J = 7.9 Hz, 2H), 7.39 (dd, J = 8.4, 1.6 Hz,
2H), 7.23 (d, J = 8.4 Hz, 2H), 3.16 (s, 3H) -

[0171] '°F NMR (471 MHz, CDCI13) & -57.00, -62.66 °

[0172] E 48 ~E B4 (10% 7R PMMAF )7 & 5 K&
g HH R ANEML46S nm- KHEHE T EERKPLQY) A
50% > M EE(FWHM)E89 nm (0.49 eV) - & B CIE, &
0.21 % BMI %238 -

[0173]
=i

884938 HO1H - H149H (BHRHE)



1745413

[0174] EHE FlS2E H3-FE-9H- IR WA N-KE -3-% Bk
FEoo IR B GM2ELHF » ER K 62% -

[0175] '"H NMR (500 MHz, & {5-d) & 8.47 - 8.43 (m,
1H), 8.18-8.14 (m, 2H), 8.07 (t, J = 7.7 Hz, 1H), 7.96 (dd,
J = 8.0, 1.0 Hz, 1H), 7.64 (dd, J = 8.5, 1.6 Hz, 1H), 7.49
(ddd, J = 8.4, 7.3, 1.2 Hz, 1H), 7.42-7.37 (m, 1H), 7.28-
7.22 (m, 2H), 6.93 (m, 2H), 2.27 (s, 3H), 2.10 (s, 3H), 2.07
(s, 3H) -

[0176] B SEREHHIS (10% PMMAM )7 & & 5¢
i o HH R ARMEIEA462 nm - HKHEHE FE XH(PLQY) L
36% » R ¥ EE(FWHM) A 87 nm (0.49 eV) - % 3 CIE, &
0.20% BMI% 180 - 8 5 = /% 6.6 us

[0177]

B it Bl 6

884938 5562H  L149E (BEHRIAE)
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N

NC OO CN
0
N
o)

[0178] & I Bl 62 H13-(3,6- R IR Mt B )-N-H & ik iR
HEM-EEEFHBIRBEOMSEEH > EXREF61% -

[0179] '"H NMR (500 MHz, & f5-d) & 8.38 (d, J = 1.7
Hz, 2H), 8.06 (dd, J = 7.3, 1.1 Hz, 1H), 7.99 (t, J = 7.7 Hz,
1H), 7.93 (dd, T = 7.9, 1.1 Hz, 1H), 7.83 - 7.78 (m, 2H),
7.71 - 7.63 (m, 6H), 7.45 (ddd, J = 7.8, 6.4, 2.3 Hz, 2H),
7.28 (d, J = 8.5 Hz, 2H), 3.15 (d, ] = 1.1 Hz, 3H) -

[0180] [E 68 /~m B e 416 (10% 7 PMMA )7 4 5 5%
e AR ARELLT am - KEEALEFEXRCPLQ A
56% K ¥ EE(FWHM)E 93 nm (0.48 eV) - & ¥ CIE, A&
0.30 X BMI & 187 o S Bf = fy 5559 ps o

[0181]

B 57

884938 $63H » H149H (RIREE)
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_N Ny
No / __N
L€ )

N o
o
O

[0182] B J Il 772 1 3-(3,6- — B IR M B )-N-K & BK B
TH A UE -S- TR AR B GMSELHE - ERE22% o

[0183] 'H NMR (500 MHz,& {5 -d) & 9.22 (s, 2H), 9.07
(s, 4H), 8.40 (d, J = 1.7 Hz, 2H), 8.21-8.17 (m, 1H), 8.11
(t, J = 7.7 Hz, 1H), 8.06 - 8.01 (m, 1H), 7.65 (dd, J = 8.5,
1.8 Hz, 2H), 7.39 (d, J = 8.5 Hz, 2H), 6.93 (s, 2H), 2.26 (s,
3H), 2.11 (s, 6H) -

[0184] W 7E REH B17 (10%X PMMA T )2 & & 5t
Hoo HHEHRARKET49 nm - XHFHRE FEXRCPLQY)R
58% > K ¥ B E(FWHM) A 97 nm (0.48 eV) - # I CIE, &
0.38 ¢, BMIf 153 - ¥ 47 =7 & 9.8 ps o

[0185]

B i B 8

oo
-

[0186] T Ji 5] 82 H N-3K & -3- 4 Bk BE 52 BZ R1 OH- i ng

884938 5E64H - HL149F (BHHREHE)
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H[2,3-b]5 R IR B GM2EL » ERKH26% -

[0187] 'H NMR (500 MHz,& {§-d) & 8.41 - 8.35 (m,
2H), 8.14-8.11 (m, 1H), 8.09 (dd, J = 6.4, 2.0 Hz, 1H), 8.06
- 8.00 (m, 2H), 7.47 (td, J = 7.6, 7.1, 1.2 Hz, 1H), 7.38 -
7.33 (m, 2H), 7.25 (dd, J = 7.7, 4.9 Hz, 1H), 6.93 (s, 1H),
6.91 (s, 1H), 2.26 (s, 3H), 2.14 (s, 3H), 2.08 (s, 3H) -

[0188] [E 8&H -~ & i 8 (10% R PMMA )7 & & ¢
P WH R AEE448 nm - KHEFARAE FE X (PLQY) R
2% > K ¥ E E(FWHM) A 86 nm (0.51 eV) - & I CIE, &
0.15 K& BMI & 213 o

w

[0189]
=9 E

qumiﬂp

‘N o)

Oy
O
[0190] EHEBIOR H T 55 E G M

[0191] M &SRR AT > £ SchlenkfEJR & - # 3-(2-1&
I b EL ) -N-S B BRBE = % (18 B )R CuCN (1.5% & )R &K
DMF (ZmmolJj7 £ I&2 ml)F I # E150C FE K 24h - S A E
ERE - BRLEFABRABGEIRY L UDMFRE K - €&
AMBEEENKEERT  HEVEESCQERERIK B
I > MARKAHRBRRELBZET - BAAEEZDNE
RAEMgSO, LRI ERKE TRERERR - B&A L

884938 %655 - H149H (RERHE)



1745413

MPLC (B : CH,ClL,/ BB 2 1 50:50 - 100:0)4 4k - &
2R 12% o

[0192] '"H NMR (500 MHz,& {/ -d) 6 8.20 (dd, J = 8.0,
0.7 Hz, 1H), 8.19-8.15 (m, 2H), 8.08 (t, ] = 7.7 Hz, 1H),
7.97 (dd, J = 8.0, 1.0 Hz, 1H), 7.56 (dd, J = 8.1, 1.3 Hz,
1H), 7.53 - 7.47 (m, 2H), 7.38 (ddd, T = 8.0, 7.2, 0.9 Hz,
1H), 7.30 - 7.27 (m, 1H), 6.95 (s, 1H), 6.93 (s, 1H), 2.28
(s, 3H), 2.14 (s, 3H), 2.08 (s, 3H) -

[0193] B OB RE M 19 (10% X PMMAH )7 4 5F 3%
i R E RNEME463 nm - KXHBFHXEFERPLQY)E
36% > K ¥ E Z(FWHM)A 87 nm (0.48 eV) o & B CIE, &
0.21 K% BMIA& 171 -

[0194]
HEHRH 10

CF3

FaC Q
SeY

N—
o)

[0195] & I B 1O F 3-(3-JR Hf Mk £ )-N- B B Bk =5

MA2,4-2(ZFFE)EHBRIBGOMSEHEH » ERB46% -

[0196] 'H NMR (500 MHz,& {5-d) 5 8.14 (dt, T = 7.7,

0.9 Hz, 1H), 8.10 (d, J = 1.6 Hz, 1H), 8.06 - 8.04 (m, 1H),

884938 5566H > H149H (FEHEREAE)
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8.03 (dd, J = 7.3, 1.1 Hz, 1H), 7.98 - 7.93 (m, 1H), 7.90
(dd, J = 8.0, 1.1 Hz, 1H), 7.88 - 7.84 (m, 1H), 7.63 (d, ] =
8.0 Hz, 1H), 7.43 (ddd, J = 8.4, 7.2, 1.2 Hz, 1H), 7.37 -
7.31 (m, 2H), 7.20 (d, J = 8.4 Hz, 1H), 7.18-7.16 (m, 1H),
3.14 (s, 3H) -

[0197] '°F NMR (471 MHz, CDCI13) § -57.02, -62.64 -

[0198] [E10BE R E i 110 (10%* PMMAH ) Z 8 4F 5%
i BHEREALATS nm - KBEEALETFEERCPLQ A
61% > N ¥ 5 E(FWHM)% 92 nm (0.49 eV) - % ¥ CIE, &
0.28 % BMIZ218 - 5 F & &7.0 us -

[0199]
B H11
oe v
Qine
NC o

[0200] B Jii B 112 HH 3-(1-782 0 o B )- V- & Bk B 25 i
MA-FEFXWMBEREBEGMSEFH > EXR B22% -

[0201] '"H NMR (500 MHz, &, {j-d) & 8.22 (dd, J = 7.8,
1.2 Hz, 1H), 8.19-8.16 (m, 1H), 7.80 (dd, J = 7.4, 0.9 Hz,
1H), 7.56 (t, T = 7.7 Hz, 1H), 7.44 - 7.37 (m, 3H), 7.37 -
7.24 (m, 7H), 7.05 (dt, J = 8.2, 0.9 Hz, 1H), 6.96 (s, 1H),
6.90 (s, 1H), 2.27 (s, 3H), 2.15 (s, 3H), 1.99 (s, 3H) -

[0202] E11ERE B 11 (10%R PMMA T )7 8 &

884938 $67H - H149H (SFIHREE)

@
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- HH R AREEALS2 om > KHFHETERCPLQYVR
61% K ¥ 5 E(FWHM)E 94 nm (0.48 eV) - % I CIE, &
0.33 % BMI 185 -

[0203]

B 12
S {2
ne P

N
0

[0204] B HI12Z2 H T3] HEEH -

[0205] RERARAT A EE ARSI EHE
MR o A 3-(1-0R IR M L )-N-JE A BREE oE B (1E B )R CuCN
(1.5 E)R T /KDMFH i 24 8 250°C 15 hlA k£ - B AT &
RT#% » #FHMAHBEBRBEN KK HEEY K X ERKI K
HoRk - MHI BRI U CH,CLEE B - T EENBERHK
T EMgSO, LH BN HERE TERL AR - B&RYW
DB ZELRE ZF2RBEAR  REBEHRYUATFEFRE
T oo ER 1 69%

[0206] 'H NMR (500 MHz, & {5-d) : & = 8.35 (dd, J =
7.9, 1.2 Hz, 1H), 8.19 (dd, J = 7.4, 1.0 Hz, 1H), 8.16 (dt, J
= 7.8, 0.9 Hz, 1H), 8.05 (t, J = 7.7 Hz, 1H), 7.98 (dd, J =
7.9, 0.9 Hz, 1H), 7.66 (dd, J = 7.6, 1.2 Hz, 1H), 7.48 (ddd,
J = 8.3, 7.2, 1.2 Hz, 1H), 7.39 (td, J = 7.6, 0.9 Hz, 1H),
7.33 (t, J = 7.7 Hz, 1H), 7.24 (dt, J = 8.3, 0.8 Hz, 1H),

884938 568H - H£149E (FHHRAE)
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6.94 (bs, 1H), 6.87 (bs, 1H), 2.25 (s, 3H), 2.20 (s, 3H),
2.00 (s, 3H) ppm -

[0207] E 12BERBEHHI12 (10%HR PMMAH ) 3 4 %
oo BB AMAIE4S3 nm - REBKEFERCPLQY)E
44% » B ¥ = E(FWHM)E 84 nm (0.49 eV) - #EHCIE, &
0.16 x BMI&275 -

[0208]
HEHRpA13
N7 &\@
=N
LI s
N o
N—
O

[0209] & i f 132 HH3-(3-RIF M B )-N-H B B §
Rl e fRIBEGMAEIHE » ERBST% -
[0210] 'H NMR (500 MHz,& {5 -d) & 9.62-9.61 (m,

B
R

1H), 8.89 (dd, J = 8.7, 1.7 Hz, 1H), 8.86 - 8.81 (m, 4H),
8.41-8.38 (m, 1H), 8.07 (dd, J = 7.3, 1.0 Hz, 1H), 7.99 (t, J
= 7.6 Hz, 1H), 7.93 (dd, J = 7.9, 1.0 Hz, 1H), 7.66 - 7.58
(m, 6H), 7.48-7.44 (m, 1H), 7.42 (td, J = 7 4, 1.2 Hz, 1H),
7.29 - 7.26 (m, 1H), 7.21 - 7.19 (m, 1H), 3.13 (s, 3H) -
[0211] B I3 R~E M AI13 (10% PMMAH )7 & 5 %

884938 SR69H » H149F (BHREIE)
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oo BHEAKEAA4ATS nm - RHFBHNETERCPLQYAR
58% » K & E (FWHM) K 92 nm (0.48 eV) - % 35 CIE, %
0.30 &2 BMIK 193 -

[0212]
B 14
o1
FaC O N
CF,

0]

[0213] B i Bl 142 B 3-(1-78 of 2 B ) - V-3¢ & Bk B o0 %
F3,5-(ZRFE)VEWBIBBEGCMSEIE » EER KE49% -

[0214] 'H NMR (500 MHz, & {5-d) & 8.26 (dd, J = 7.8,
1.2 Hz, 1H), 8.20 - 8.16 (m, 1H), 7.76 (dd, J = 7.4, 0.9 Hz,
1H), 7.79 - 7.47 (br. s., 2H), 7.61 (s, 1H), 7.45 (t, J = 7.6
Hz, 1H), 7.41 (t, J =7.41 Hz, 1H), 7.39 - 7.32 (m, 3H), 7.25
(dd, J = 8.0, 0.9 Hz, 1H), 7.01 - 6.97 (m, 1H), 6.95 - 6.92
(m, 1H), 6.91-6.89 (m, 1H), 2.27 (s, 3H), 2.10 (s, 3H), 2.03
(s, 3H) -

[0215] 'F NMR (471 MHz, CDCI13) § -62.5 -

[0216] [E 14EE /RE fEBFI14 (10%F PMMA )2 % 5F )%
B AR KETELTT nm- KEHKE FERPLQYA
65% @ K ¥ = E(FWHM)E 93 nm (0.48 eV) - & CIE, 5
0.31 % BMIA 210 - |

[0217]

884938 ET0H » H149F(HHRHE)
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=R
O
O o0
a
0

[0218] '"H NMR (500 MHz, & {5-d) & 8.65 (dd, J = 1.7,
0.6 Hz, 1H), 8.17 (dt, T = 7.8, 1.0 Hz, 1H), 8.06 (dd, J =
7.4, 1.0 Hz, 1H), 7.98 (t, J = 7.8 Hz, 1H), 7.96 (dd, J =
8.6, 1.6 Hz, 1H), 7.89-7.85 (m, 3H), 7.64 - 7.59 (m, 1H),
7.55-7.50 (m, 2H), 7.44 (ddd, J = 8.3, 7.2, 1.2 Hz, 1H),
7.36 (ddd, J = 8.1, 7.2, 1.0 Hz, 1H), 7.19 - 7.15 (m, 2H),
3.12 (s, 3H) -

[0219] B ISEREMHAILS (10%K PMMAT ) 28 & 3%
oo BH B AMAELT im o KEBHKETFEECPLQY)S
48% » ¥ 5 E(FWHM)%A 92 nm (0.50 eV) o ésf?EECIEyZ%

0.24 % BMI& 200 -

[0220]
B Bl 16

884938 ET1H » 1495 (FHRBPE)

(]
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o A

RRYaY
0]

N o

o)

[0221] ‘B i Bl 1645 R 8 GM4 » 35 B 5 3-(3-758 if ik 5 )-
N-3% A Bk BE o5 g b g A8 FE B9 A BR 4E U IR B 30 BB 1R B N-3E
E3-EHETREKEMERE  ERXKE’T% -

[0222] '"H NMR (500 MHz, & {5-d) & 8.14 (d, J = 7.7
Hz, 1H), 8.10 (dd, J = 6.9, 1.4 Hz, 1H), 8.03 - 7.99 (m,
1H), 7.99 - 7.94 (m, 2H), 7.89 - 7.82 (m, 2H), 7.68 (dd, J =
8.5, 1.8 Hz, 1H), 7.40 (ddd, J = 8.3, 7.2, 1.2 Hz, 1H), 7.35-
7.23 (m, 4H), 6.97 (s, 2H), 6.93 (m, 2H), 2.30 (s, 3H), 2.27
(s, 3H), 2.14 (s, 3H), 2.13 (s, 3H), 2.12 (s, 3H), 2.11 (s,
3H) -

[0223] B 168 RSB HI16 (10%5 PMMA ) Z & &
s o HHFABEEA48 nm- XEFHEFE R PLQYA
50%  E¥ 5 EFWHM)E 97 nm (0.48 eV) - ¥ I CIE, B
0.39 % BMIJj& 151 -

[0224]

Bl 17

884938 F72H > H140H (FIARHE)
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@@
-

[0225] & Hi Bl 174 15 8 GM4 » # B ¥ 3-(3,6- & IE
I B )- V-3 B R B SR R R (L Rk M FE RV % (W BB JH WP BE R )
EREEK _FEZHIENMHE  EXERTI%-

[0226] '"H NMR (500 MHz, & {5-d): & = 9.77 (dd, J =
1.7, 0.6 Hz, 2H), 8.93 (dd, J = 8.7, 1.7 Hz, 2H), 8.88 - 8.86
(m, 8H), 8.23 (dd, J = 7.2, 1.2 Hz, 1H), 8.15 - 8.09 (m,
2H), 7.68 - 7.62 (m, 12H), 7.40 (dd, J = 8.6, 0.6 Hz, 2H),
6.94 (s, 2H), 2.26 (s, 3H), 2.16 (s, 6H) ppm -

[0227] B 178 REHEHI17 (10%RPMMAH ) Z & & ¢
i o WH R KEAEA488 nm - XFFEFHREFEEROCPLQYE
55% > K ¥ EHE((FWHM)E 94 nm (0.47 eV) - & I CIE, &
0.37F% BMI% 149 -

[0228]
B 18

384938 B73H » H149F (FEERHEE)
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FaC
. O CF
N

A

[0229] B 5 B 1852 H 3-(4-35 0f MK 5L )-N-3 5 Bk I 25
F13,5-%8 (= 4, F ) ZE W0 BG 1R 38 GMSBU fF » 2 38 & 63% o

[0230] 'H NMR (500 MHz,& {5-d): 6 = 8.16 (d, J =
1.0 Hz, 1H), 8.15 (d, J = 1.0 Hz, 2H), 8.07 (t, J = 7.7 Hz,
1H), 8.01 (s, 1H), 7.99 (dd, J = 7.9, 1.0 Hz, 1H), 7.46 (dd,
J=18.3, 7.3 Hz, 1H), 7.37 (ddd, J = 8.3, 7.1, 1.2 Hz, 1H),
7.33 (dt, J = 8.1, 0.9 Hz, 1H), 7.28 (dd, J = 8.3, 0.9 Hz,
1H), 7.24 (d, J = 8.1 Hz, 1H), 7.17 (dd, J = 7.4, 0.9 Hz,
1H), 7.08 (ddd, J = 8.1, 7.1, 1.0 Hz, 1H), 6.93 (s, 2H), 2.27
(s, 3H), 2.12 (s, 3H), 2.09 (s, 3H) ppm -

[0231] [B 18577 & }i 6118 (10% PMMA t ) & &f %
S BH B AEEAS) am o BN ETERCPLQY)E
58% > K ¥ EE(FWHM)E92 nm (0.48 eV) - & ¥ CIE, &
0.31 X BMI A 187 -

[0232]
BB 19

884938 $74H > L1495 (RHHEREEE)
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O

CN
()
O

N
(0]

[0233] & i B 197 M1 3-(4-75 Uk ™ B )-N-3F & Bk Bf &5 7
Fl4-SEFXWBEBECGMSEH - EXR42% -

[0234] '"H NMR (500 MHz, & {}§-d): § = 8.14 (dd, J =

7.4, 1.0 Hz, 1H), 8.05 (t, J = 7.7 Hz, 1H), 7.98 (dd, J =

8.0, 1.0 Hz, 1H), 7.85 - 7.76 (m, 2H), 7.78 - 7.76 (m, 2H), -

7.44 (dd, J = 8.3, 7.3 Hz, 1H), 7.40 (dt, J = 8.0, 0.9 Hz,
1H), 7.35 - 7.33 (m, 1H), 7.24 (d, 1H), 7.22 (dt, J = 8.3,
0.9 Hz, 1H), 7.12 (dd, J = 7.3, 0.9 Hz, 1H), 7.07 (ddd, J =
8.1, 7.0, 1.0 Hz, 1H), 6.93 (s, 2H), 2.27 (s, 3H), 2.12 (s,
3H), 2.09 (s, 3H) ppm -

[0235] B 19 REAI19 (10% 1R PMMAH )z & & %
e WA EANEREL8 nm - EHFHEFERCPLQYE
56% K ¥ E HE(FWHM)E 94 nm (0.47 eV) - 2 3 CIE, &
0.36 2 BMI & 156 -

[0236]

H i B20

884938 755  H149E (BIREAE)

i
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G ()

[0237] 8 JE 4 202 F 3-(3,6- = 3% U Uk 5 )-N- 3 5 BX Bl
TRAC-SAEEEWERBEGMSEE » ERE40%

[0238] 'H NMR (500 MHz, & {5-d) : 6 = 8.12 (dd, J =
7.1, 1.3 Hz, 1H), 8.09 - 8.03 (m, 4H), 7.77 (d, J = 7.7 Hz,
2H), 7.58 (t, J = 7.6 Hz, 2H), 7.48 (d, J = 7.9 Hz, 2H),
7.44 (d, J = 7.8 Hz, 2H), 7.38 (d,‘J = 7.4 Hz, 2H), 7.28 (d,
J = 8.5 Hz, 2H), 6.96 (s, 2H), 2.29 (s, 3H), 2.14 (s, 6H)
ppm -

[0239] I 2 E §E 120 (10%H PMMAh ) > & & 3¢ -
HE R AEAE484 nm o KB EFER(PLQY)E68%
K ¥ = E(FWHM)E 94 nm (0.48 eV) - & I CIE, 5 0.35%
BMI & 194 -

[0240]
T ME 51 21

884938 E76H - F£149H (REARIAE)
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9
Y
=S

[0241] ‘& HE B212 B 3-(3-R IR M B )-N-(A#F Bt 5 &) BR
FEoo R PR RIBGMAE - ER K 66% -

[0242] 'H NMR (500 MHz, & {5-d): § (ppm) = 9.54
(dd, J = 12.2, 1.6 Hz), 8.87-8.85 (m), 8.83-8.81 (m), 8.73
(dd, J = 8.7, 1.7 Hz), 8.33-8.31 (m), 8.05 (td, J = 7.5, 1.0
Hz), 7.98 (td, J = 7.7, 3.1 Hz, 1H), 7.92 (dd, J = 7.9, 1.1
Hz), 7.91 (dd, J = 7.9, 1.1 Hz), 7.65-7.27 (m), 6.60-6.57
(m) - EMEH _ERKERBREHENK  HENMR:FEHEE
-l

[0243] B21@ R E M AI21 (10%7 PMMAH )2 8 & 58
e B R AREAELS nm - BHEAXLETERCPLQYR

68% » B ¥ &= & (FWHM) & 92 nm (0.47 eV) o # ¥ CIE, 5

0.33 % BMI& 206 - & 5 Z a5 B 5.7 us °
[0244]
5 it 8122

884938 F1TH » £149E (BHEHRHEE)
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[0245] B jE ] 2272 FH 3-(3-05 IR MR AL ) - V- (A0 K A ) IR
i BB IRIBOMARIE » ER K 42% -
 [0246] ECEREHEBI22 (10%A PMMAH ) Z & & L 38 -
HEHEAREFE489 nm - NKHENEFERPLQY)RE62% -
K& E(FWHM) R 97 nm (0.48 eV) o & 3 CIE, % 0.37 &
BMIE 168 « & &f = d 5.9 ps o

 [0247]
B i Bl 23
O Q
FsC CF,

g

[0248] T i #2372 H3-(3,6- = /R It M A )-N-(AF B =K
E)BRBTERMN2-ZAFEEWMBRMBOMSEE > EXE
80% -

884938 H78H  H149H(BHRFEE)
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[0249] HI & B i 4123 (10% A PMMA S )7 & 5F % 38 -
BRI AREE483 nm - HKHFHE T ERCPLQY)E 68% >
B ¥ & E(FWHM)E 93 nm (0.47 eV) - # B CIE, 5 0.34 %
BMI & 200 -

[0250]
B 1 624

CF,

o
¥
O

[0251] B 6 1 2405 {2 5 GM4 » 4F p 16 3- (338 U M 26
N-CAF T 3 5 B 16 25 e 8 {1 B AR JIE 0 ' (B0 B 2 O B ) 6
B 14 B93-38-6- = R KBS R IE T 0 R R 64% -

[0252] I B 46 6124 (10%5 PMMAh ) > & 5 ¢ 5 -
A B ABIEL] nme KHEHETFER(PLQY)E65%

K % (FWHM) B 96 nm (0.48 V) - & % CIE, % 0.37 K
BMI% 176

[0253]
B e 1 25

884938 B79H » H1495(ZHHHHE)

)
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[0254] 2 I B 254 16 3% GM4 - KK 5 3- (238 IF b 2 )-
N-(AF B 2 2 ) Bk B 25 B2 B0 { p AR 6 1O S O BB 4 % B ) A0
B (% 9238 4 BE KL TE T B0 0 R B 97% ¢

(02551 3 5% B JEHI25 (10%5 PMMAT ) & 5 5% 5 -
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