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Ul

_11_

=13
=

=
A, A,

o

G4 LG, 771

1, dss 7= 5, A 1 A50110)2=2

layer; HIL) (121), A¥5%5Z=(hole transporting layer; HIL) (122), W4EAZ=(emitting material layer;

EML) (123), HAA%4Z(electron transporting layer)(124)
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=
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F3(1200 ATTY95(121), AEFET(122), AAFEF(124), AAFTYF(125) FolA Hol= e T=
XA &S F A

71 BAEFRs2]), A7) BErES122), A7) HHEAF123)F Holx st frlESds #eh 1
A 52 BAIE A P9 F¢ES TI 5 o). dF 5o, £ U] w2 wF FFgES o] &3t f7]
53, dE B9 A¥FUT12)), AEdre3(122) @ $FEAFT(123)S AT o, JaA A, =34 <
A, s I9, =¥ 39, 22y I¥, § I Tl @%E—A T Atk &9 A4S AL wf, E dyo
W e ZRIZIE(CHCl,), EFd, ZE2Z9A(CB) 22-tFZ2MA(0DCB) T3 #2 F7]Evd
g3d F JoernR, ol fV]8uE AT 4 Qi

e A AAFE A, I oage] whg sigkEe] obd e IgtEo]l AeFYS(12D) /e AeTE
F(122) AH&= 5 ST, o%l—% o], ATFYF(12D)0] AHgE = = %%‘%, PEDOT:PSS(&#](3,4-o & =

ﬂ%klﬂgﬁl)—%ﬂ(éﬂ@l*mﬂﬂE))OM, 4,4 4" -Efa(vEdd (s ]-Eg g dolvl (m-MIDATA),
4,4 4" -Efa[1-Uyzd () o] e |- Eg d ol Rl (1-TNATA) 52 2 HJ%J%— ollF7F 23hd & Q. ¢
A, AF5F5Z(122)S F4s7] 9ste], o8 So] NN -HAB-WEdd)-N N -tad-[1,1'-t]#d-4,4' -1
oFFI(TPD),  N,N'-H]2=(1-V}ZE&)-N,N'-H Mlé—[l,1'—Hlﬁﬂé]—,4,4'—ﬂo}L(TPB), N N'-H (Y dall-1-U)-
NN =gl d-A D NPB),  1,1'-HlA[(H-4-ELotr ) d [Ao] 2= FAN(TAPC),  4,4-4F-Eg| A (FhuFE-9-
Ad)-E A dolRI(TCTA) 59 247 482 5 Ut

shtel olAel AAREAA, ) g sigel WAEAS()S TAE AR g A5, 2
Al

A de AN EHETVE ¢F 1-30 THFO HER HILE NS et vE .
2 Ul By ggtEo] WHEAT(123)Y EHER AMEHE A, B odwye g ggtEe] wHEAS
(123)° 1-30 SF5-9o &= x3d F v}, o, 47 dFEAFT(123)9] S 2ER ARRHE 522 9,9'-
(2,6-Pyridinediyldi-3, 1-phenylene)bis-9H-carbazole(26DCzPPy), 4,4-N,N-t]7pa}Z-4]#d(CBP), N,N-t]j7}=}

Z-3,5-A(mCP), ZulI7tE(PVK), ZEEF2d 59 =45 A & A

ShH, HAAFSZ(124)2 AAE Bod7|e 88F Adito] x3d A= FA4E § dEsd, EF=(B-3o=s
AN yE)dFr5(Algy), 2,9-tdE-4,7-t#d-1,10-8 st EZA(DDPA),  4,7-tdd-1,10-HIEE

(bphen), 2-(4-W]3ld)-5-3d-1,3 4-5At]o}Z(PBD) ¥ 22 SAME f=Al, e 1,3 4-EY2[(3-7d-6-E
EFeEvE) 7 5A-2-d AP &2 754 (quinoxaline) F5=4 & AHEE = St}

ol &, AAFAZS(125)S Y& HWA F

e}
&
EE GZYERF 55 ol FHUt AHEE 5 Sl

i/
o

T37] 98 Aoe= | LiF, BaF,, CsF T3 o] &zta] &4

wowgel oAA AAFHel we AZE wAYel o=t AR W, W Syo] $4en He AgdAE
TESHR(E 7), Bl AR(E 8), AVIAAREE, E 9) D WG FEI A Gdol $HHTHE 10 FH).
web B ouwel wytele =g Adste] flugTeles EAGAS 2& EAGA 488 + Ak =
2 B umel ol AHel AxFeel nhe EAGA ] Aol v o],

20 =AIEE A3} o], FAFR(100)= FA F9OR)F FA G (DR) FHol B EA] A (NDR)o] A

o, Al 1 7|0 F Al 2 7]3(102)0] &4 A o)A o] wiFstal vk, 1 L&, EAIFX](100)
T W EXRZAH (D), 75 HHERANAHODIr)S 9 FekshE(149) 7, HekshZ(149) o 93

st e drE A AE (Td) o dAE e 3ol Q=(F)E 38t wgriol o= A2 (104) S F33}.

F

A1 718101 2/ Al 2 713 (102)2 #8 e ZUAME(flexible) ZExg oz FAE 4 9t A 1
719 (101 Frio]l o= AzH(104)9] A& IS flete], Al 2 7]¥(202)0] HAA e FHA ALA
(170)5 &3ted, Al 1 719/ (10Dl 2T, 5 SHEWAA2LH(DIr)E RHEAS(146) 3, AllE AA=(142)
3}, A AF(152)3, =gol A=(1654)2 E9H3

FAGOR, f¥ EE BH2HOR ofFolAt Al 1 Z1R101) Aol Wi
BEAS(UOE AeEoZ ol FolAm TP AU olFE ALIN (L5,
Zow mene BeBol wAE 44 W Eodel Jel(146h, M6)ew AR & AT ol% wl, wEAE
(146)€ 2FahE WA BAZ o] Fold 5 gtk o] A%, WEAF(146) ol AFARAEASA g2
MES(RAS 290 GHE & Qo AN WEAF(46) 0 ol AMNTE AL

A% (146)0] Mol o)s) Azl

&
ful
=
o2
12
—~
—
=S
()]
oy
N—
1o
oS
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—

1 =22 o]Folx Alo]E Adut(144)o] Al 1 713(101) el FAdu. AlolE 4
&

A (144)2 Aspd e e depde| 2 22 FUIAd=E R o) Fojd & Qv

Aol AAUH(144) FRols FE0 2 BAY BAZ o] Foln AClE AF(142)0] WEAF(146)9] Fyol

Ygatel WA, Eat, AolE AAvH(14d) Aol Aol MA(EA A &) Al 1 AN AF(E
el BAE 4 Ak A= wae AIYES ok A, AL ANAE AFe A= A

(142)e] AAD & ek, @A, A= A 1 719(101) @] FAso] ot Aol Adn

E AS(U2)% 98 B HHYE 5= .

A EAF(142) Aol AARAR o] Folzl F7b AAT(148)e] A 1 71%H(101) Arel FAATh. F7+ 4

Avhug)e  Asdelzeld Ay ge ¥ AdEdz g49AY,  dzAdIErd

(benzocyclobutene) o]t} EE o3 ™ (photo—acryl) ¥ &S 7] AdAdE2d=E IA4E 4 AU},

N

¢

2 A 2 AENE(147a, 147b) S zt=vk A 1
A5(142) 3 oA x| o] AT}, A7]A, Al
Hr}, o)k dy, AlolE Add(144)0] Aol
Y2 (147a, 147b)2 T7F AATH(148) o=k

FoAAM(148) & WFEAF(146)9) ¥ HHE =E3E A
A 2 AAE(147a, 147h)S Ao|E A=

9 A 2 AWME(147a, 147b) S A|E AAqt
AS(142) 7 5L Zgoz dedd 49, A1 2 A 2 A

(1A i

Cofm = owE ol
rlo

[

Bl 25 22 =d4 AR AHEE 22 A5052)% =9 d=5(154)0] F49
= [eX3Ke)

) # 3l
TR AAT(148) AHolE Al 2 UES whet AHE dolE (A &) A wid (=
K

Bt AF(154)2 AOE AF(142)S FA o= o|Axo] x5t 7z} A 1 2 A 2
2 (147a, 147b)S F3 HH=AS(146) 9] S5 FFoh. =ASA] kAW, dlolE mide Al 2 WS
2 wAste] gagd e Aosn], w9 A%e FHEeHE AL WA doly wiAt
Aol g}, Al 2 AIAH A = AdE I Al 1 AHAE AF9 FHIFOEMN,
19 Al 2 AAAE A5 Ale]o] F3F AU (148) S FHATLRE 3t ~E A ANAAEHE o] &},

2o

(o
s

A, WA (146) 3, AllEA=(142), &2 A=(152), =dH1A=(164)2 7 UHEWIALE (DI E ©
Fod, T WHEAASE O )= WHEAS(146) 9] el AlelE d=(142), &a A=5(152) B =9 A
=(154)°] ¢ Ae= FZeHt(coplanar) FFE 7.

ol9} &g, T& WHEMASE (DIr)E AT s Alo]E Aol fx|stal WEA
= 2eQl Aol f1Ashs o ~EA = (inverted staggered) TEE 7ML 9l

44 AzEen oFold & ot

L3, 5 UHEWAAAH (D) AAHor A3 Fxo] A9 WtE A AH (v =A) 7 Al 1 7]$(101)
g o dAdHET. 5 SHEWAAEHDIr)Y ACE AF(142)2 2914 SHEMNAAH (P =AY =
A

F(EAGA ) AAHT FE MEAN A DI ) 22 AF(152)E A9 MAEASA el
Ak EmR, 294 MREAA2E (] EA)Y AE AF(EARA @) 22 AF(EAFA B

o= WA % wloly wa 747 Adgc.

o

22 AF(152)3 =9 A(154) ARdls HekdbE(149)0] A 1 719(101) AHe] AAdAct, FekslE(14
9)2 el Ay, F5 WHEHAAAHODIr)Y =dQ AF(154)& =E23e =dd AHE(156)S
Zt=t}h of7)A, =9 ¢l AME(156)S A 2 ANE(1470)F o]AH AoE TASY oY, A 2 AWE(147b)

jus]
=
frt
d
o
oft
o,

e

2 % QT
wgtio]l o= 22H104)E FASE HPdo]o=(B)E HekslE(149) Aol $xst %5 BE WA 2 (DT
r)9 =del AF(154)0 Ad=EE= A 1 AF(110)7, A 1 A=(110) ol o3 455 E §713335(120) 2
A 2 A=(130)S E3}3).

O

st wpel o], Al 1 AF(110) g gho] HlwF
(130)> A& ghol ®laA = o
sleka] 1 WA 52 BmAIEE HA g3 333
F(110) o278 Fa¥oz AFF9YS (= 59 121), FITF

FEF(E 59 120) R AAFYZ(E 59 125) 02 ool A, 7] THBAZ123)0] 7] B3 1

qEge stal, A 2 A=

A = } 12008, HA&3
1
il

S (
- dE B, F7IEES(120)0] A
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WA 52 FAE= B eSS ERER XFste] o|Fojx . S wgstA Hrt

6&33 Al 1 7&%(110)% 7‘491 strgdede s, 4 sady EE d4E A 1 A=(110) Ateldl=
[e] S [e]
o

Tk, A7) dgtel S =(E)E %t A 2 7%, F <ML ol A(encapsulation) 7] (102)0] A7) A 1 7%
g ol A 719 (102) % 7

(10D} gr=rd = k. olw), 371 | EFe] LE(B) Abolell= olE 7wE &
A7 7] dge 14#(12)_% Fioly kvt HFEshs AL WA sk wgelS(160)0] d4E 4 it
oje} @2 wFriol e =t FAIGA =, FERAIGA T 2R} 2 vdd A7l o]gE 4 3l

olst, 011 ]@C’J AN S Fote] & BHE S QA AWeAnt, 2 wro] sty AAldel Z1AE 7]EAt

Ao 1:Methyl 2-(phenylamino)benzoate (2)2] 341

0 0
OH o
SOCl,, MeOH
NH - NH
1 2

0°C -90°C

100 mL A+ Z2}2~3e] 2-(phenylamino)benzoic acid (10 g, 46.8 mmol )& methanol (200 mL)ol] =
SOCl; 8.5 mL(117.2 mmol)E 0CelA HH3s] 7ttt vhg TFHES 1243F St SFAIN -, g

gl

K

o o

A

=
st WHSEFES cold Wateroﬂ How wA7} AAo]l Hi thA] water® AFHAT. AAAE 1A= oA
methylene chloride(MC)oll <91 ¥ NaHCO; 8o =2 AHE 3t F NaSO,.2 T8-S AAS & &uE

SHEZ AASHA =W =g AHE AAE dS F JdT (58 9.6 g, 90%).

Ei
ok

'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).

Ao 2: 2-(2-(Phenylamino)phenyl)propan—2-ol (3)9] Al

O
"
Cﬁt 0 OH
NH MeMgBr NH
2 3

THF
-789C -l

300 mL A EZEtaad 4o 104 A% 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
£ orangeMol A brownXMo® WEA HW, HZHOoE yellowd AAE Ykt whe EdES Ao
A stAA 12A17F WSS HPstar WS FASHY] 218+ cold waterol H-$It}l. Ethyl acetate (EA)Z 7

& #83% & A water®t brine solutionoZ A AT & HIFHOZ {7F5S T NaSO,=E TS A7

e o e

4=

F F718ME e SFEA HW brown M-S HER
97%) .

rot

rir

NA EES FATE + Ak (FE: 4.85 g,

' NMR (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).
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A e 3: 9,9-Dimethyl-9,10-dihydroacridine (DMACR)S] 3HA

H
OH
_ HPO, N
400(:

DMACR
150 mL  AFZEfx=3e]  polyphosphoric  acid(PPA, 60 mlL)E A 204  FAI  2-(2-
(phenylamino)phenyl)propan-2-ol (3.0 g, 13.2 mmol)ol] &7} skt WS

Sk % 35CoA 12A]%F &<t uw
27301'7] Aot RFSEFJES waterdl Wil FIE AIZIA HW uATF AAEY ARE A Ha
=0l B t}hA] NaHCO; =80z 32 A7l & water$ brine Mo 2 A FEFT. HFHoE F4 Na,S0,&=

= SHA W A Eo] dAF A EA/hexane (0.5:9.5)S A/MEmE AFE3Fe] column

SR AAR F ATEF
2 o AW 849 A AYEES 9 F ATHFE 2.70 g, 98%).

chromatography® ¢
1H NMR (300 MHz, CDCls, &): 7.40 (d, J = 9.0 Hz, 2H), 7.12 (t, J = 9 Hz, 2H), 6.94 (t, J =9 Hz, 2H),
6.70 (d, J =9.0 Hz, 2H), 6.14 (bs, 1H), 1.60 (s, 6H).

A4 4: 10-(7-Bromo—9,9-diethyl1-9H-f luoren—2-v1)-9,9-dimethy1-9,10- dihydroacridine (5)2] $4

Br
H
N
L1 : N )
Pd,(dba)s, DPPF, .
NaOtBu. toluene, 110 °C O Br

DMACR 5

Br

150 mL AF7-Z8k2=0] Ao 30lA] 43 9,9-dimethyl-9,10-dihydroacridine (DMACR, 1.00 g, 4.78 mmol)
S toluene (30 mL)oll ¢l ¥ sodium tert-butoxide (1.14 g, 11.95 mmol)2} 2,7-dibromo-9,9-diethyl-9H-
fluorene compound (4.54 g, 11.95 mmol)<S 7}ttt HHSE3HES argon #9712 30% &< SFE A7l
= tris(dibenzylideneacetone)dipalladium(0)(Pdy(dba)s, 88 mg, 0.095 mmol) =} 1,1 -
bis(diphenylphosphino)ferrocene (DPPF, 106 mg, 0.191 mmol)<S H7}slitt. wrSEg&ES 110TCoA 1241
Bt wHkS 3 & ukE-S FAESH %5‘}04 EAS} waterS H7bsliTh. o2 A ESS e 3 & A
water@ brine 402 MAS g & A F7]EFTS FF NaSOE FES AAS & AFTFTHE vl AA
stk AAE 33IELS EA/hexane (0.1:9.9)S AMEw|E AF&38Fe] column chromatography® #2]& s}A|
Hd Ao nA AHES 9 F J(FE: 1.70 g, 71%).

'H NMR (300 MHz, CDCls, 6): 7.92 (d, J = 7.5 Hz, 1H), 7.65-7.62 (m, 1H), 7.54-7.47 (m, 4H), 7.38-7.25

(m, 2H), 6.95-6.92 (m, 4H), 6.33-6.30 (m, 2H), 2.04-2.01 (m, 4H), 1.73 (s, 6H), 0.38 (t, J = 7.5 Hz,
6H) .

Aol 5: _10-(9,9-Diethyl-7-(4.4,5,5-tetramethyl-1,3,2-dioxaborolan—2-y1)-9H-fluoren-2-y1)- _9.,9-
dimethyl-9,10-dihydroacridine (6)¢] 34
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ﬂ?

.‘ KOAc, PACI{dppf) .O
I dioxane, 100 °C

150 mL A=t ~To Ao 4o A3 10-(7-bromo-9,9-diethyl-9H-f luoren-2-y1)-9,9-dimethy1-9, 10-
dihydroacridine (2.30 g, 4.52 mmol)Z dioxane (50 mL)°] %<1 & bis(pinacolato) diboron (1.40 g, 5.43
mmol) ¥} potassium acetate (1.10 g, 11.31 mmol)E F7}etFt}. 3 EFES argon 972 308 Tt &
3k 5 PdCl.(dppf) (165 mg, 0.23 mmol)<= F7FgF § 100TColA 12413F St whg-& Agadet. vhgS T4
817] 218t 1,4-dioxane 8v|E A4Sl EAS} waterS H7FSIY. f7185S 23 & 4 NaSO,2 43
S AAT T FUESS AFSEHFE AAI} T EA/hexane (0.5:9.5) AMEWE ALl column
chromatography®Z A ES AGASHA W Ao AE S F At (FE: 1.50 g, 60%).

'H NMR (300 MHz, CDC13, &): 7.97 (d, J = 8.7 Hz, 1H), 7.87-7.85 (m, 1H), 7.78-7.76 (m, 2H), 7.47 (dd,
J=6.9Hz, J=1.8Hz, 20), 7.29-7.25 (m, 2H), 6.99-6.90 (m, 4H), 6.32 (dd, J = 8.1 Hz, J = 1.8 Hz,
2H), 2.13-1.99 (m, 4H), 1.72 (s, 6H), 1.40 (s, 12H), 0.35 (t, J = 7.5 Hz, 6H).

A d 6: 2-(4-Bromophenyl)-1-phenyl-1H-phenanthro[9,10-d]imidazole (Br-p-PP1)¢] $A

100 mL AF+Zek2=3el 9,10-phenanthrenequinone (0.50 g, 2.40 mmol), 4-bromo benzaldehyde (0.44 g, 2.40
mmol), aniline (0.26 mL, 2.88 mmol)¥} ammonium acetate (1.84 g, 24 mmol)E glacial acetic acid (10 m
Lyell =ola 12A12F &<t SFAIT. W& 4517 st W ES A2o® WA % methanol
(200 mL)oll F=v. XY 1A= o3 3 YA methanol 2 A3 & AF o BoM AZRSA HH w2 =&
= Br-p-PPIS AT + Sl

2-(3-Bromophenyl )-1-phenyl-1H-phenanthro[9,10-d]imidazole (Br-m-PPI1)2 Br-p-PPI¢] &3} HASHAl 4-
bromo benzaldehyde thAlell 3-bromo benzaldehydeZE Ap&3le] gt & o= v},

Al 7: AFpPPIS} AFmPPI)9] ¥4

) s * 0.0 Q
O .O g 2M NayCOs, Pd(PPha),
i toluene:ethanol, 1000C
o] AFpPPI
6
e, O
) W @o
. O
N Q & Br-m-PPI
.‘ g° 2M Na;COs, Pd(PPhy)a,
| toluene:ethanol, 1000C
o AFmPPI
6

AFpPPI$} AFmPPI+= thS3} 728 Wow gAe 4= 9.

100 mL AFZ et A4 5ol &3 335 6 (0.50 g, 0.90 mmol)t, Ao 64 A3k
W= Br-mPPI(0.49 g, 1.08 mmol)2}, 2M Na,CO; (5.0 mL)E toluene/ethanol (15/5 mL)o] =91 % wt
S argon BY7|2 308 FoF 373 ZPA(PPhs)y (42 mg, 0.04 mmol)S H71sk & AAB7]oA 100CE 12

A7 ESH BFANY, S F

ih)
o

ot & f7E5S BEd 3 brine £90F (2%50 mL) AZS . f{7]
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5L B9 NaSoE 8-S AAE 3 EA/hexane (0.5:9.5 to 1:9)S ZHMEviE A}E3le]  column

chromatography® ##& 3t T}A] ethanol & A ZAAS bW Z+zF AFpPPI9F AFmPPIS 86% (0.60 g)¢F 63%

&
(0.45 g)°) 82 d& ‘il;r_.
AFpPPI - ' NMR (300 MHz, CDCl;, &): 8.94 (d, J = 8.4 Hz, 1H), 8.76 (dd, J = 8.1 Hz, 2H), 7.96 (d, J =
8.1 Hz, 1H), 7.82-7.47 (m, 17H), 7.29-7.18 (m, 3H), 7.00-6.91 (m, 4H), 6.35 (d, J = 8.4 Hz, 2H), 2.09-
2.05 (m, 4H), 1.73 (s, 6H), 0.42 (t, J = 6.9 Hz, 6H).
AFWPPI - ' NMR (300 MHz, CDCls, &6): 8.94 (d, J = 7.2 Hz, 1H), 8.76 (dd, J = 8.1 Hz, 2H), 7.98-7.95

(m, 1H), 7.84-7.64 (m, 11H), 7.56-7.42 (m, 6H), 7.35-7.22 (m, 4H), 7.01-6.92 (m, 4H), 6.36 (d, J = 7.5
Hz, 2H), 2.11-2.08 (m, 4H), 1.74 (s, 6H), 0.43 (t, J = 5.1 Hz, 6H).

A A\ 1: AFpPPISH AFmPPIS] AA QAA

= el Al FAE A Pod Sheheel AFpPPISH AFnPPIel X A S debry] flstel TGA 2
7, DSC 24E sy, Ade & 3a R = 3bel EAIFe] olvh. 5%9] walvh A& 25=7F AFpPPIe
AFmPPIO] -5 747} 447°CoF 454TE w5 dH o A3 sg=ds &+ Aot

E

Lo

A A e 2: AFpPPI9} AFmPPI®] UV-visible ¥ Photoluminescence (PL) 2HEYH &4
w 2ol el e HA @3 Skl AFpPPISH AFnPPIE SRRXEF] S Xl AH B Ehet A
o] 4] Shimadzu UV-3100 spectrometer& AF&3}o UV-visible & Z2FEHS SAHGY. & 4a 2 £ 4be
Bougeld FAE FA 4% SFEe Wvisible 5 A= 2 PL 34 AnE mA 2oz
AFpPPIS} AFmPP1] 7%- Hth &< =7} 264 nm &} 263 mmoll A AL 9SS & 5 vk, L3 AFpPPIS}
AFmPPI-S SFE2FEo] aiAZ Aol M Hitachi F-45002.% PLS ZAsIqitt. Zhzhe] A 3 31gEolA
SAE W A F534S of7] o sto] PLS SASAT. = 4a B & 4bol] =AlE A3} o], & O
oA FAE A P FEQ AFpPPIF AFmPPI-2 7}Z} 436 nme}t 431 nm oA Hdje] &g w27} FA = o
e Ao BFAS YeElWS & & . 3] 3 12 B dwelA F4wE AN g 31FE<Q] AFpPPIe}
AFnPPIo] 38t H7]shst gl A7 545 FAE3I
* 1
Compound | Mmoo | Fmmas | mmen | e | E* |HOMOLUMO | T, | T, @
(@m)a) | (@m)b) | (am)) (am)(d) (eVX(e) VXD ©xa| (Oxw ®
AFPPPL | 564 338 | 266,347 436 438 3.1 5.34/2.24 175 447 0.98
AFWPPL | 963,316 | 266,317 | 431 417 33 5.34/2.04 160 454 0.89

(a) The UV-Visible spectra were measured in CHCI; solution: (b) The UV-Visible spectra were measured in film. (c) PL spectra were
measured in CHCl; solution; (d) PL spectra were measured in film. (¢) Optical band gap (E,°), calculated from the onset of UV-Vis spectra,
E,»* = 1240/i. (f) HOMO values were determined by the onset of oxidation potentials, and LUMO values were calculated from HOMO
values and band-gaps (E,): E;yyo = E, + Epgyo- () Obtained from TGA measurements. (h) Fluorescence quantum yields measured in cycl
ohexane using 9.10-diphenylanthracene as a standard (®; = 0.90 in cyclohexane).
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2 2l 42l
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FHOAT IS A3l AR F A sAe A E ol gt nlAZbE S ol 8ty JfwEE F4
& 5 oAl Aol Algekglth. e 15 = PEDOT PSS oF 40 mo] FAZ ~¥lagow vhuks JAsks]

TE AFEES FAAIY] st AFFETOR TAPCE 10 m FAR AF FAS ] axte] S4E Hlas)
At EFTo] B FARE L wHo] AAddA e A P S92l AFpPPIS AFnPPIS AH8-53lC.
vl 2ysgos 50 mo FAR HFSE P, 2a AAFETOR PBIE 20 mo] FAR AT T
Zskgleh. aela AAFAF LiFE 18 SHoR wuhe sAHor A3 & AHREl Al A5E A
AN §1AA BFaAE ALY AF FAS A ATEE 400 torr ©IFE FAFUA FHAA up
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9% 9RIAEEEER), = 102 43 58 2 dd 585 SHIT A9E TAE Itk A" A2
B oao] whel AZE A= 451 nméF 419 nmol Al F A b of ool A

o AF Hrrt FUkstel wEl WEI ) SUbeE dEAQ toles EAS JERT. Hole] w33 =
=360 cd/m ol®, AU RYAFTE 2.506% BEEHYL, 58 MHE7F (0.157,0.125)9F (0.178,0.119) %
719 d# HA BFROE YT3] blue-shiftd AeTrl Fdd o FAo HFAS YeRIT. & 2
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#Z 2
Voltage = EL CIE
Luminance(cd/m? i
V) (cdiM®) (nm) )
Turn-on Max. At 30 mA/cm? At 30 mA/cm?2
AFpPPI 4.79 1538 456 (0.148,0.109)
AFmPPI 7.2 459 417 (0.157,0.063)
E.Q.E Luminance efficiency Power efficiency
(%) (cd/A) (Im/W)
Max. At 300 cd/m? Max. At 30 mA/cm? Max. At 30 mA/cm?
AFpPPI 5.671 5.056 5.389 4.925 2.205 1.835
AFmPPI 1.481 1.002 0.671 0.645 0.263 0.245
B71AM = 2w dA]AQl AAEE D AAd 7] xEte] B RS dAHsiglont, & ¥He] dws 4
AFY = AAde] 7 Ve or SAEA gerh. 258, B4 TleAdd dedt AAFEH 2 A
AFHE EUE gt Wydy wAS Lol Fud 4 k. AT, a3 vy wAS By 2 ody
o] AW SAtke ALe ARsE P WAE Bate) Us By el

259 ¥4
100: FEAAH 101: Al 1 7]&(Ho] 2= 713)

102: Al 2 71# (17 Ed ol 713

110: A 1 A5 1200 7133
121: 49T 122: BETES
123: W= 124: AA55%
1250 AAFUF 130: Al 2 A=
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Exothermal Heat Flow mWi/mg
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