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[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

SE55] 10-1818945

Al0s, Sn0-Shy0s &3 #2 EF =& AbstEo]l AMgE o 3o, wgdsAl= 1100, 47 Al 2 d=

Ful5 e (AIND) o2 o] Foixlt).

-
w
e
rlo
e
oot
&
=
o
=
=
o
AL
rlo
o
i)
2
il
(et
O
,d
1
=
il
&=
H
mﬁi

A, A7 F71EEE (1200 A, 54, F4o f§rdd dElor o)Folzlit)k. V] f71EEE(120)
4 2 &S Fugsly] 98, dss 72 S, A 1 A5011002HY Ex8os AFFYS(hole injection
layer; HTL) (121), A &4%4=(hole transporting layer; HIL) (122), W3&E 2 =(emitting material layer;
EML) (123), AA%4%5(electron transporting layer)(124) % Hx}5YZ(electron injection layer)(125)2
2 o]Fold 4 vk, Ayl AAFE A, F7HFF (1200 dF 725 M F A, o] AS- Tr7]‘1’L
FF (12002 BFFPF(12D), ATFES(122), AAFEF(124), AAFHS(125) FolA Aol= U9 T

g4 g & o,

Yot

A7) AEFFRS(12D), 7] AE3FES(122), 7] $3ELS123)F A% e frlEFdes sheh 1
WA 52 BAE A F3 TS £ £ Q. dF Bof, B o] wE wg 31gES o] &t 7]
52, dE B9 A¥3FdT02)), AI3r$S(122) @ $FEAT(123)S 4T o, JaA A, =34 <
A, EFE IWY, 29 39, 22y 39, | 39 Fo] AEE 5 Avh. &9 IS AT W, E Uy
g 3etEe FREFE(CHCL), 554, ZF22WACB), L=22-tZF=29A(0DCB) 53 & F7]&nd

ofx

s
AAFE A, & dye] W sgtEe] ofd thE FgtEo] FAE¥FUT(121) B/EE AT
Z(122)0] AH&E = gt dE So], AFFYZ(12D) ) 2182 4 o= 52 PEDOT:PSS(Z2](3,4-91€
Z(2gAETYo|E))ol, 4,4 4" -E2[vEHd(Ad) ol ]-E 2] = d ol (n-MTDATA)
[1-UZE(E) ol ]-Eg # ol Rl (1-INATA) 53 2 3= olulFrE 332 5= v}, &
A, AE5E5Z2(122)S A8 98te], dE So NN'-u23-dgsHd)-N N -tHd-[1,1'-t]Fd-4,4'-T]
oldl(TPD),  N,N'-H]A(1-UZE)-N N'-0Hd-[1,1'-¥]#d]-,4,4'-tJo}1(TPB), N,N'-tj(}zZdadl-1-d)-
NN' =T -2 A (NPB),  1,1'-B]A[(H-4-EHolu] ) d Ao F 2 AHTAPC),  4,4' 4" -EF 2 (IupE-
9-)-EZH oI (TCTA) 52 2A47F 442 5 ),
shtel oA Fel AxFeol ], E owgo) wf 3gtEo] WgEAZS(123)9] TAE 24
A dE AN EHEVF oF 1-30 THE-9 vEE HUiEY AN st 2 A AAFE A
B odge) g gigtEo] wHEAE(123)e =HE

J

=

= -

2 AEHE A4S, 2 ddgo dhy gigtEo] waREAS

(123)ol] 1-30 =59 v &= X34 4 v}, ojuf, 7] HFELT(123)9] T2ER AEHE 242 9,9'-
(2,6-Pyridinediyldi-3, 1-phenylene)bis-9H-carbazole(26DCzPPy), 4,4-N,N-t]7pa}Z-4]#dd(CBP), N,N-tj7}=}

Z£Y-3,5-A (mCP), Zu)I7HuLE(PVK), &7 59 EFAE AT 4 Q.

A, AAFES(124) S AAE Bogris g8t il ¥otE aAZ A9 4 Jdedl, EFa(8-3hol=
ANAEUE)LFuF(Algy), 2,9-tdd-4,7-t3dd-1,10-d9 &t EZA(DDPA),  4,7-tHAd-1,10-HIEE
(bphen), 2-(4-v]¥d)-5-71d-1,3,4-SA ] o} (PRBD) ¥ 2 SAE F&A, & 1,3,4-EZ2[(3-Hd-6-E
dEFo ) I =24U-2-A AI(TPQ) 22 F| =4 (quinoxaline) F=A4 & AFES = St}

T3l7] 98 Ao LiF, BaF,, CsF 53 o] «zda &£

f

g, AAFAZ(125)S A A4 FYL
Ex GRYEF 35 ol FHvt Agd & 3
&

ool o A HQl AAIFE O] whe) A%
T (% 7), EL ZA%(% 8), ¥ I a&(EQE, & 9

_IC_)I_
=y

]
2o g8 S g8l stk
=

=

) =1 =10 #x).

wEpA E o] wgtele =g AEste] frIEETel s AR 22 mAAA Hed & v =
2 gl dAARl AA el mE BAEA S Al deoltt

20 TAIFE A} o], EAIFA(100)= FA FAOR)F A G (DR) FHel HlEA] G (NDR)©] 2]
om, Al 1 710D Al 2 713H(102)0] 24 4 o]AF o] mhgstal vk, 1 ffell=, A (100)
= 7E WHEAAZE OIS}, e HHEAALE D) S 9 B93S(149)%, Fests(149) ol 913
M, 5 HHEMAZE (T dAE = Bgte] S =(B) 8 TFehs Wdthe] 0= 22108 E3

A1 713101 E/EE A 2 713(102) F8 B 298 (flexible) ZEtagow A" S g, A 1
71F(101) 7 wgtio] o= Ax(104)9] SIEd o)A ke, Al 2 7]H(202)0] HAA e FIA ALGA
(170)& &3k, A 1 710D F&FEY. F5 FHEUA2H(DIr) = H=AS(146)3, AOlE A=(142)
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[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

SE53] 10-1818945

I}, A AF(152)F, =@l ASF(154)E ¥8H3),

Aoz, F8 i ZY2HOR o|FoX = A 1 7]3(101) AFol v A|Z(146) 0]

Fog o]Fojxn FHo AEE o]FE NEH JFH(146a)F, NEIH F(146a)2] ¥

Bo] E3E A~ 2 =gl J(146b, 146c)08 FAE 4 ot o]} ﬂﬂ, WA S

| 242 o]Fofd = gk, o] A, WEAT(146) sh-ol= A E(
Aol ee dheAS(146) 02 dlo] dalH = A

E Aoduk(144)0] A 1 7]F(101) Ao FAET, AoE A
= A2y g FUEAERR o]FofA = .
AolE AAuk(144) ARo= F43 O|E M (142)0] HFE=AE(146)9] St
-gate] FAETh L3, AlolE HAu(144) AolE AOE wjA(Z=AIEHA] &) Al 1 AUAIE AI(=
A
o]

WA 5 (146) Aol 4
Auh(144)2 s e 2

1~P1 2

r
>

e

Al 5ol FAE 4 At g AFEI, Al AMHAE A5 ACE H=
(142)°] 4242 < 2dvt. A, A 4 2(101) AWl P =] Qo AolE dddt
(144)& APlE A5(142)7 43 Bgo=
ACIEAF(142) dFole AAEHAZ o]Fofz 3+ AAu(148)°] Al 1 7]¥(101) AW FAEY, 3+ 4
APH(148)2 AtstdE ol Az Ed  Ze Fr] AAEEE FAAHAY, WAl ERRE
(benzocyclobutene)o]t} LE o}F ™ (photo—acryl) ¥ #& £7] AAEAE A= 4+ Ut}

N

AAub(148)2 WA F(146)9) 4F WS wEse A 1 2 Al 2 AYE(147a, 147b)S et A 1
A 2 ABE(147a, 147b)S AloJE A o] FZoll AolE AF(142)7} o] AL o] 9X|FtE. o7]A, Al
Al 2 218E(147a, 147b) ACE AA(144) W= FAF AT, oo} &g, AClE A (144)0] Aol
AF(142)7 5L ZYo= dEdd A1 2 oA 2 AYME(147a, 147b)S Z7F AAH(148) et

)
—
2

ofh (M = oy of
SE
m\-ﬂ
o
Jo

= 253 22 2d4 E42 PAHE 422 AF(152)7 =99l A=(154)0] AR
148) o= Al 2 WEe wet AgEE doly wid(eAskA F5)3 A (=
o

A @) R Al 2 AHAE A (A &

2 A=(162) % =29 A=(154)2 AlolE A=(142)& T o= ojAH] HAlskH, z4zh Al 1 3 A 2 A
& (147a, 147h)S& &3l WH=AIS(146) 2 F=3 HEFh. mAISA] AR, HolE widS Al 2 WIS w
g ARHI AolE wid watete] a9 dS Aoety, ade AdS l%?ﬂt— A wiAdS dlolE wjd ¥}

e A =3 FHFoEA,

ojAxlo] SIAgtt. Al 2 AMIHAE AT =9l A=5(154) 3

A1 A2 AHAE DS Abe] o] F3F AAR(148) & FrHAT o &t *EFAX] A B E ol

S, MEAS(146) 3, Al E=(142), AF(152), =80 d5(154)& %LE ‘#‘%‘Eéﬂﬂiﬂ(mr)% o]
Fed, 7% SHEXRAZE(DIr) = HP’:Xﬂ%(MG)«] Fi-o AlolE A5(142), &2 A5(152) H =dd A
F(154)¢] $1X3k= ZZ T (coplanar) TE2E 7HIT).

ol¢} &), & WHMEWALE (DIr)E VEAFT aho] AE o] Askal vwmAFo] Adytel A2z A
=3} Eﬂﬂo] Aol fIA8l= 9 2~HA=(inverted staggered) 7-2% 71 4 Ut} o] g, WMEAZTLE H|
A Ao olFold F i},

T3, 75 HHEMAZEH D) AdHorw FAG 720 293 MHERALH (M =ADZE A 1 7]¥(101)
del o FAEY. 5 AREMRANAEH D) ACE AFH(142)2 293 SEEMA 2 (W EA)S] =9l
AF(ZEANBA kg)ol A= 5 S EMAXE (DTr) 9] &2 AF(152) A M (A e g)dl 4
Ak, w3, 293 MR ERALE(MEAD Y AOJE HAF (LA &5)3 A AS(EAA Fa)S A
olE ujid g doly wjdat zpzh AdH

Az AF(152)3 =8l AS(154) Aell= BEeeks(149)0] Al 1 713(101) Adel FAdect, Aehsts(14
9) el Hutelw, 5 SHEMAZEODI)Y = AF(154)S w=FIE = AYE(156)S
Zreth, o7, =gl HAEE(156)2 Al 2 AVE(147b)F o|AW Aow ZAEF oY, A 2 AEE(147h)
HhE flol P4 s AUk

griel o= 221045 FASHE BTl E(E)E HEES(149) el ety F-F HFE[NA2E (DT
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[0092]

[0093]

[0094]

[0095]

[0096]

[0097]
[0098]

[0099]

[0100]

[0101]
[0102]

SEE46] 10-1818945

re =4 x43(154)01] AAHE A 1 AF10), A 1 AF(110) Aol =3k A5HE F71335(120) 2
Al 2 A=(130)S E3HE

Aee vpel o], Al 1 AF(11002 ¥4 o] vl =2 IS 3 A=
(130)2> 44 grol vjad 2 Ed2 o] = st = Qo). e %71%}%0(120)0 A3
sleka] 1 WX 52 BAIEE HA ¥ 33 = = (120)0] Al 1 A
F(110) o258 H Fad oz JFFRUS (% 59 121), AFFET (= 59 122), FEHAF(E 59 123), HA
TET(E 59 124) 2 AAFYS (& 59 125) 2= o|FAXE AS-, 7] L3FEAZ(123)0] 7] 3544 1
WA 5% FAEE FF 3PES SHER ¥Faeto] o]Fojx MG wapslA Hr),

A, A1 AZ0E 77t sagedz F4Hs, 7 sege We 34" A 1 AF(110) Apolols
W T Z=(bank, 158)°] ¢xgtt}. WA =(253)E o

2
—
N
s

w3k A7) wgtel e =(B)E e Al 2 71¥, = Q& o] M (encapsulation) 7]#(102)0] A7
(1007} 3z 4 Q. o], A7) AREd o)A 7)1 (102) 3 G~ ‘%LT*E}O]O‘:(E) Atolol = olE 7Hs F
] o

1
Wgtel e E(B)R FRol} At FReHE RS PASHE
A

A7) o 2 gl
osh g wgThol St EARAE, YREAGR B 2PAGS 2 GFH A7) olgE & 9

olet, ARl AAeE Fote] & WS TS A ARskAnt, & drgo] sk Aol ZAE 7]EA

Ao 1:Methyl 2-(phenylamino)benzoate (2)2] A
0
D.r'"
SOC|2 MEDH
-90°C Nk

100 mL 4 +Z8F2 39 2-(phenylamino)benzoic acid (10 g, 46.8 mmol )& methanol (200 mL)el 9]
8.5 mL(117.2 mmo) & 0CelA HH3] H7Isiit). whg EFES 12417 B /AN §F, wsS
HES-S3HES cold waterol l‘%i‘i‘i A7 Aol Hal thA] water®Z AFEET. AXEE A

methylene chloride(MC)oll =<l 3 NaHCO; F&No 2 AHE 3t FF Na,S0,= 552 AAS & fv

THE AASHA =W =g BPE AAE A= 7 dT (58 9.6 g, 90%).

S0C1
}

N

ol

o
off > K

T4

rlr ok

=

L

==
i

H MR (300 MHz, CDCls, &): 9.48 (s, 1H), 7.99-7.95 (m, 1H), 7.37-7.24 (m, 6H), 7.12-7.07 (m, 1H),
6.76—6.71 (m, 1H), 3.90 (s, 3H).

A4 2: 2-(2-(Phenylamino)phenyl)propan-2-ol (3)2] $HA4

L s, 5
s s

—TB"G rt

300 mL AFFEaTe] A4 1914 A E methyl 2-(phenylamino)benzoate(5.0 g, 22.0 mmol)S THF (75

mL)ol 91 3 CHMgBr (3.0 M in ether) (33.7 mL, 101.2 mmol)S -78ColA HH3] FH7lsiA 9A w-&&3

22 orangeMo A brownMoE WA Fw, HEFHOE yellowd M-S veldth, w3 EFES AL
FABIEA 12412 9bS-& Fdsta wgS F4317] 938t cold waterel H-%Ut). Ethyl acetate (EA)ZE

:{o o
N
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[0103]

[0104]

[0105]
[0106]

[0107]

[0108]

[0109]
[0110]

[0111]

[0112]

SEE6] 10-1818945

225 23 & thA] water$} brine solution®® MAHE T HEAHOZ F7)%S FF NaSO,E FES AA

5 f7l8vE e SRS HY brown AES UEhdl= dA s AT F do (58 4.85 g,

'H MR (300 MHz, DMSO-ds, &): 8.47 (s, 1H), 7.22-7.12 (m, 5H), 6.97 (d, J = 6.6 Hz, 2H), 6.84-6.79 (m,

2H), 5.78 (s, 1H), 1.49 (s, 6H).
A e 3: 9,9-Dimethyl-9,10-dihydroacridine (DMACR)S] 3HA

OH N
N HaPOs
40°C
3 DMACR

150 mL  AFEEF2=3e polyphosphoric  acid(PPA, 60 mL)E A4 244 FAES
(phenylamino)phenyl)propan-2-ol (3.0 g, 13.2 mmol)o] ZH7}3 & 35To|A 12A)17F H<¢F wHkeit), WS
FAs7] At WVEERES waterol ¥ S3E ATIA HYE uA7E AHEE ARE A Ha o

el & UhA] NaliCO; 8N oz 35 A7l ¥ water®} brine N2 AT, HFHo=

-0

TS AAT 3 AFSHE A HdH A E°] P45l EA/hexane (0.5:9.5)S A/NEvl2 AF8-8Fo] column
chromatography® #2l& A ¥ Ao 14 AHES 95 & JAH(FE: 2.70 g, 98%).

HONIR (300 Miz, CDCl;, §): 7.40 (d, J = 9.0 Hz, 21D, 7.12 (t, J = 9 Hz, 21), 6.94 (¢, J = 9 Hz, 2H),
6.70 (d, J = 9.0 Hz, 2H), 6.14 (bs, 1), 1.60 (s, 6H).

A4 4: 10-(7-Bromo—9,9-diothy1-9H-f luoren—2-v1)-9,9-dimethy1-9,10- dihydroacridine (5)2] $4

oo
: W,
R
H R=aoctyl

e " oY
Pd,(dba),, DPPF, Q . =
R R

NaOtBu, toluene, 110 °C

DMACR 5

o 394 A3 9,9-dimethyl-9,10-dihydroacridine (DMACR, 1.00 g, 4.78 mmol)
3 sodium tert-butoxide (1.14 g, 11.95 mmol)¢} 2,7-dibromo-9,9-dioctyl-9H-
A7bskdtt. WHSEFES argon £ 7oA oF 308 H¢ SRS

150 mL AFEeksel g
S toluene (20 mL)ell =
fluorene compound (6.5 g, 11.95 mmol)<=
A1zl & tris(dibenzylideneacetone)dipalladium(0)(Pdy(dba)s, 88 mg, 0.095 mmol)™} 1,1

73
2l

bis(diphenylphosphino)ferrocene (DPPF, 106 mg, 0.191 mmol)S H7}3F 3 110TCoA 12A1%F SHFA . 6+

& FTAs] flsto]l RESEFEC EASH waterS skl AN F, {U1ETS EEldtal U waterst

o =

brine §doz2 AHsY. F7]8HSE AT THFZ AAS F, EA/hexane(1:9)S /L2 A1-83)o]
column chromatography® =#]& &/ Fw A ux) 3¢E 58 A4S F A} (FF: 1.80 g, 56%).
1H NMR (300 MHz, CDCls, &): 7.91 (d, J = 8.1 Hz, 1H), 7.63 (d, J = 9.0 Hz, 1H), 7.53-7.47 (m, 4H),

7.30-7.25 (m, 2H), 6.95-6.92 (m, 4H), 6.31-6.28 (m, 2H), 1.95 (g, J = 8.1 Hz, 4H), 1.73 (s, 6H), 1.22-
1.07 (m, 20H), 0.82 (t, J = 6.3 Hz, 6H), 0.693 (m, 4H).

Ao 5: _10-(9.9-Dioctyl-7-(4.4.5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)- _9H-fluoren-2-yl)- 9.9-

_14_



[0113]
[0114]

[0115]

[0116]

[0117]

SEE6] 10-1818945

dimethyl-9,10-dihydroacridine (6)2] 34

KOAc, PdCl{dppf) B,O
Br dluxane 100 °C b

150 mL AtZebxTo] Ao 4o A3 10-(7-bromo-9,9-dioctyl-9H-f luoren-2-y1)-9,9-dimethy1-9, 10-
dihydroacridine (1.00 g, 1.47 mmol)& 1,4-dioxane (20 mL)°] <% ¥ bis(pinacolato) diboron (445 mg,
1.76 mmol)®} potassium acetate (360 mg, 3.67 mmol)E H7IeIA ). WHSEFES argon £¢7]914 30% &
oF #3738} PdCl,(dppf) (53 mg, 0.073 mmol)= #H7FsH & 100CoAl 12A17F St wHbsit), Hk-go] X3P
AL EIgh F 1,4-dioxanes 7Y 3stollAl AlASEAL, EAS waters #H7bs & /718555

water9} brine &N O® AHE il F4 NaS0,2 FES AASGE. 1A3dgad &mE AAs 2 A=
3}stE-S FA/hexane (0.5:9.5)% A7f&v= AF&3}e] column chromatography® ¥o]dbd 34 waje] PAE
de F AoH(SFE: 1.00 g, 94%).

ol
D

S
=
S
=

' NIR (300 MHz, CDCls, &6): 7.96 (dd, J = 7.5 Hz, J = 1.8 Hz, 1H), 7.88-7.85 (m, 1H), 7.79-7.75 (m,

2H), 7.49-7.46 (m, 2H), 7.30-7.25 (m, 2H), 6.97-6.90 (m, 4H), 6.34-6.30 (m, 2H), 2.07-1.94 (m, 4H),
1.73 (s, 6H), 1.41 (s, 12H), 1.20-1.04 (m, 20H), 0.83-0.78 (m, 6H), 0.66 (m, 4H).

gtAdel 6: AFAN, AFSBF, AFSBEN®] A

Br
’O 2M K5COs, Pd(PPhs)s,

dioxane, 100 °C




[0118]
[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

SEE46] 10-1818945

o O

R!'=H; B-SBF
% Q R' = CN: Br-SBFN
N0 “mkco, Paprh,
O R \ dioxane, 100 °C
R O

6

R'=H: AFSBF
R'=CN; AFSBFN

AFAN, AFSBFS} AFSBFN: Th&3} 22 whiowm 9§44 & it
100 mL AtFEE=Fe FggE 6 (0.10 g, 0.138 mmol), 9-bromoanthracene HE+= Br-SBF(bromo-
spirobifulorene) ¥+ Br-SBFN(bromo-spirobifluorene cyanide) (0.151 mmol)®} 2M KyCOs (3.0 mL) =&z}
1,4-dioxane (8.0 mL)S 7}k & 308 ot wwkalm Pd(PPhs), (9 mg, 0.007 mmol)S F7lativt. wh-3&3t
ES A 871014 1000 CollAl 12A13F F<tF 3HFak3it. Wkgo] 48 Fol= f71E5S £83 F brine
T8 (2x50 mL)oz A & F5 NaSO,= T8 AASSH. AF3agdA F718mE AAS &

EA/hexane (0.5:9.5 X 1:9)2 A/N&u|E AF83Fe] column chromatography® ##]& 3+ & U}A] ethanolel
A ANAARE A HA 3FF9 HE 33E<Q AFAN, AFSBF 2 AFSBFNE zHz: 55%, 60%<} 58%= << 4 9lt).

AFAN: white solid, H NMR (300 MHz, CDCls, &): 8.540 (s, 1H), 8.102-8.051 (m, 3H), 8.001-7.979 (m,
H), 7.774 (d, J = 8.7 Hz, 2H), 7.496 (t, J = 7.2 Hz, 6H), 7.375 (t, J = 7.5 Hz, 4H), 7.005-6.958 (m,
4H), 6.415-6.391 (m, 2H), 2.015 (m, 4H), 1.761 (m, 6H), 1.127 (m, 20H), 0.843-0.804 (m, 10H).

AFSBF: white solid, H NMR (300 MHz, CDCls, &): 7.889-7.877 (m, 5H), 7.721-7.643 (m, 2H), 7.457-7.404
(m, 8H), 7.148-7.126 (m, 4H), 7.066 (m, 1H), 6.915 (m, 4H), 6.837-6.814 (m, 2H), 6.733-6.710 (m, 1H),
6.307 (m, 2H), 1.954-1.925 (m, 4H), 1.712 (s, 6H), 1.057-1.012 (m, 20H), 0.789 (m, 6H), 0.669 (m, 4H).
AFSBEN: Pale Green Solid, H NMR (300 MHz, CDCls, §): 8.010-7.913 (m, 5H), 7.73 (d, J = 6.9 Hz, 1H),

7.684 (d, J = 7.5 Hz, 2H), 7.461-7.432 (m, 7H), 7.216-7.191 (m, 3H), 7.117 (s, 1H), 6.988-6.927 (m,
5H), 6.80 (d, J = 7.2 Hz, 2H), 6.311 (m, 2H), 1.944 (m, 4H), 1.723 (s, 6H), 1.058-1.021 (m, 20H),
0.798 (m, 6H), 0.677 (m, 4H).

4lAlell 1: AFAN, AFSBF, AFSBFNS] €7 <HAA

b o] Aol A AW AN PG 53E<] AFAN, AFSBF, AFSBENO] d# <tAAS dolry] 938k] TGA
e FPstgnt. A7E = 3¢ =AHo] o). 549 Ea)7t W= %7} AFAN, AFSBF, AFSBFNS] 7-9-
YZ¥ 423°C, 435C, 439C=E vl €402 A SJFEAdS & 5 AUt

f e

N

Ald 2: AFAN, AFSBF, AFSBFN®] UV-visible @ Photoluminescence (PL) 2¥EH 9 HF &A

o] oo A e HA P 3FHEQl AFAN, AFSBF, AFSBEINS S22 ¥ Fo| 71
EJoll 4] Shimadzu UV-3100 spectrometerS AF£3}o] UV-visible §4 2FEHS A3, & 4a 2 = 4b
7% =

oA e A FF sgEe W-visible F & ER 3 PL 54

froox i i

AFAN, AFSBF, AFSBENS S22 X5 {3AIZ 8] 2 dhek Aejoll A Hitachi F-45002.2 PL&
Zyzve] A g sgEold S49 W A F5IEE o7 oz st PLE SA3GT. = 4a 2 = 4b
of =AY A3 o], B o AP HM 34 3}3HE 9l AFAN, AFSBF, AFSBFNS Z+Z: 417 nm, 437 nm,
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S=0ol 10-1818945
gol u}

)

==
470 nmell A Hje] g J v GOl e Ao BAAS Yeds o Sl ofee], BT
9 H4E 34 9F S4B AF-ARS A, 24 A%e = 5ol £AH0} vk £A A% Lol
B ool BEe ve Aol FEd A% S4S nAFAY. dv] ® 1e B wwel gan 34 4%
3}3HE-Ql AFAN, AFSBF, AFSBEN®] 3}, #1713t @ d2 548 TASA.
X 1
Compound Mnas, abs Ronax, abs Mnax, em Rnas, em E HOMO/LUMO Ty @
(nm)(a) | (nm)(b) (nm)(c) (nm)(d) (eV)(e) (eV)( ()@ (h)
AEAN 280 261 417,436 | 422,437 3.03 5.29/-2.26 423 0.98
AFSBE 332 332 437 412 3.25 5.30/-2.05 435 0.96
ABSHEN 346 348 470 446 3.15 5.31/-2.16 439 0.98
(a) The UV-Visible spectra were measured in CHCI; solution; (b) The UV-Visible spectra were measured in film. (¢) PL spectra were
measured in CHCl, solution; (d) PL spectra were measured in film. (e) Optical band gap (E,°), calculated from the onset of UV-Vis spectra,
E,P' = 1240/A. (f) HOMO values were determined by the onset of oxidation potentials, and LUMO values were calculated from HOMO
values and band-gaps (E.): E; ;0 = E, + Eygppo- (g) Obtained from TGA measurements. (h) Fluorescence quantum yields measured in cycl
[0 1 28] ohexane using 9,10-diphenylanthracene as a standard (@ = 0.90 in cyclohexane).
[0129] AN 3: 38HF EAQ AFAN, AFSBF, AFSBENS o] &3k §714 A4 w3 azte] A%
[0130] 2 algo] st dolA] FAdE A 33 3}3-E<91 AFAN, AFBSF, AFBSFNS w3339 B4 2 Al83le] A4
A el weh 47197 BRLAE AAHAT. 410 BB2AE AR feted f2) Jle] (0=
g3 79 A5 Ve ARl AT 5 AEA A A s o] 85t Ul*ﬂﬂ% TAS o]t cfxmEE
B4 F oAl Aol AAs Y. BeFUT = PEDOT:PSS °F 40 nmé] F7AZ Adzagow upuhs o gs)
Ak, S g sdRs L Il AAdelA e g FF Sheh=<l AFAN, AFSBF, ASFBENE }%o}
GFom ~FFAEORE 50 mme] FAR WFSS AU, 283 AAFESOE TPBIE 20 mme] FARE A3
Z3 oy, 2eln AAFUE LiFE 0% FRo e sAKow P4 ¥ AL Al AT wg
AAA 72 $HEAE A4S, A% F3E A% AFRE 410" torr ]2 HAFUH FHAA
wes gAsln. A B A R 9o SRS crystal sensorE o]gdte] S LFEA 2 4
mrolal T-EAdehe A {4 = forward bias Voltage% AREEEITE. = 62 2 EHel HEE {1 A 2
s Past ATFAE, ATFEE, BB D A45EF 5ol U4 £9% el sl
[0131] AAAd 4: @FTole s Ao wg EA A
[0132] B Aol = Al 3ol ARE F71AA gl g g 542 A HHS o8t SAs
ATt 7 Ao ALES AV S W] JE-dREE 5SS, = 82 EL(electroluminescence) W%, &
9= N FAEEEQE), = 102 23 58 3 A &S AT 23S =St o =A1" A g,
E 2 03 ARE 2AS 21 m A 66 mel] £ B AT AN Fidol W1y 2A=de
UeRlon df HEVE S7bgel el B3I ke d9Hd veoles 54S dEhlAT. AFSBReH
_ 2 - - -
AFSBEN®] 74-¢- Hth 2d#5E= 300 cd/m o, AWl 9F-FAEE 2.47%2 ASHIAT. 53] AFSBFe} AFSBEN
o A% AFE7E (0.156, 0.052)2F (0.165, 0.122)2 7]&9] Lyl AN HFRie D53 blue-shiftH
FE7b g e GAe B el ® 204 B AAdel e S48 gtieles axte B4
2 Aesoln
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[0133]

[0134]

[0135]

SEE6] 10-1818945

% 2
Voltage Luminance Els: CIE
(V) (cd/m?) (nm) (x,y)
Turn-on At 100 cd/m? Max. At 30 mA/cm? At 10 mAicm? At 30 mA/cm?
AFAN 5.52 7.58 375 420 (0.173, 0.147)(0.176, 0.150)
AFSBF 4.18 5.92 400 421 (0.156, 0.044) (0.156, 0.046)
AFSBFN 5.38 9.74 838 440 (0.166, 0.159) (0.166, 0.161)
E.Q.E Luminance efficiency Power efficiency
(%) (cd/A) (Im/W)
Max. At 100 cd/m? Max. At 30 mA/cm? Max. At 30 mA/cm?
AFAN 1.05 0.66 1.09 0.58 0.57 0.22
AFSBF 2.58 2.05 1.10 0.47 0.64 0.24
AFSBFN 1.07 0.96 1.29 1.06 0.58 0.31
B71OA = I ae] G AA Q] AAFE B AAldel 7] xate] I ¥WS Aisigiont, # o] dsd A
AFE 2 A G AR VAo R E R etk 2388, B vlexEtd ded AAgy 2 4
AFHE EdE oFdt "y wAdS golstA Fud & Aok Ak, 283 My WAL BE 2 i

o Peaslel Harhs A

P59 47

100: ZEAAA

101: A 1 719 o] 2 7))

102: Al 2 71H(AR & A 7))

110: Al 1 A=

121: JEFAE

123: HFELZ

1250 AAFAS

DIr: % wpe}

1200 §71%4%
122: JFFEE
124: AA5EE

1300 Al 2 A=

E: fr7ldgtiol o=
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