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X2 0, S, Se i NRO|aL, of7]Al RE F4, C1-C3027, (3-C30A1ZF2L7, (2-C303I 8 =A 22, (6-
€300} = (2-C308 8 2ol o)L

R 2 R 42 EHFHOR F4, 44, C1-030¢7 T &2C1-C302ZAo)AY, A7) RigF R C3-C30¢42
A s C3-C30eAd AR AdH o] FFae] ke v §¥aLYE 4T 7 AL

Ry A RS 217 B9dow (1-03027, F2C1-03097 Ex R, o714 R 2 R 47 Sgdew
T, C1-C30¢4, C3-C30A1= =L, C2-C303HZAZF 247, (6-C300FE H= C2-C303H 2ot o] Ak, 47

4,
Roh R: A2 ddsted gdne £t U3 §3uds 4 5 A

WA R'e] obzl | A ERo7 | FuHEAZES, ofd 2 & 2o}
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g9y = s o] o= o XgE i
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A3t vlel e A ERow A HEnY 3ES A3l XA &P (Thermally Activated Delayed
Fluorescence, TADF)S Yelf& f7] @33 B2, ¥ W33agsH 2 IS E 7S 5= Qlo, o= f7]
g Axe] g AuZ AMRE ¢ 9o, detdgo]l ety olE xEete fU] uF ix},] RGN
ABFAI71A] FoAME YA EE 2 FFEELS AT 5 .

wd, FRugE 1gH EATFERE HHeEA, 7] AFo FxRsF ol Hd &5 UV N ) T 3
) PL(photoluminescence) 3 I (PL Al ZFo]9l 2EF AJXZE(stokes shift)7} IA FAsH, 14
TEo HA G FHo| 75Tt

2 owgel o AAde] mE A7) sk 19 L2 ddAdd, 0 =5 Sola, ®Hu vl sAlE, A7) L 3Y
A T+ 00]t}.
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b AW vhst ol ¥ wye] o AAele] mE ety 12 EASE duzne SgEe BERF93)
A%, AFFY AR, WY AR, A45E AR BE AGFY AR SR 5 glon], megs)
o= ] 1=

Qg =
3 295 A9 IYE EAE AL AgE 5 o, urh Pt RS EAE AEE
(e}

H
N Pd,(dba); O
F Br NaOBu .
* +
. \O [(¢Bu)sPHIBF 4, Toluene F\EjN Q @
cl
S=. ) 7

1-a

Cs,COs [ cl | '
—— N
o N
1b
SIS 1-a9] A%

3T ZaFe  10H-2ATZ[o}awd-9,9'-ZF 2 A ](10.0g, 30.17mmol), 1-HEZX-3-ZFQ =WAl(6.
39.22mmol)S EF<ql 150mLoll Holx AF B HEALo|=(5.79g, 60.34mmol), E¥ B FEIAXEF HED
S R2RHCIE(0.43g, 1.50mmol) 23 EA(OHA o)t E(0)(1.1g, 1.206mol)S ¥& 3,
A2 #97] 85 x2dstel A 1243 9 wytelgith. whgo] FREW Ao Wzkst & Ayt dHE
& Fejstdct. e &L AEE Ay7t 2 A9 aznEadgde ZAste] 33E 1-aS 9.37g (73%)

AT}, H-NIR (300MHz, CD.Cl;): & (ppm) = 7.89(d, 2H, J=7.4Hz), 7.80-7.73(m, 1H), 7.47-7.29(m, 9H),

=} g

op it Hu %

o

-

3

6.99(t, 2H, J=7.0Hz), 6.62(t, 2H, J=7.0Hz), 6.44-6.40(m, 4H).
35S 1-bo] A

37 EEtaId I¥HE
A

-a(9g, 21.15mmol)S vUlolWl® AdExjolzo Zolm  AMFIIEUO|E(22.38g,

63.45mmol)S €2 &, A #9171 2AslelA 2A17F FQF wRkeYh. o] &, 2-F 2 29|+ (5.43g, 42.3mmo
DS ¥e 3 1207 &5 wuketsith. dkgo] FaEW Aoz Wzd & 05 Y A" uAES ZE
5 FZET. FEAS NgS0, B AZR, BF5a AIRE Ay A 49 a2ntEadgyE ZAste] 3FgE 1

bE 7.56g(67%) AU}, H-NVR  (300MHz, CD,Cly): & (ppm) = 7.73(d, 2H, J = 7.6Hz), 7.59(t, 1H,

J=8.1Hz), 7.41(dd, 1H, J=1.5Hz, J=7.9Hz), 7.31-7.20(m, 5H), 7.17-7.04(m, 6H), 6.97(t, 1H, J=2.1Hz),
6.86(t, 2H, J=7.0Hz), 6.46(t, 2H, J=7.0Hz), 6.35(d, 2H, J=8.3Hz), 6.26(dd, 2H, J=1.5Hz, J=7.8Hz).
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[AAle 1] shetE 19 A=

;‘m ‘ . 1.6 M t-BuLi ©\B O 'Q
O BBrs, i-Pr,NEt O@/N O
t-Butyl benzene

1-b 1

3T FEt~Aol 3FE 1-b(7.0g, 13.10mmol)S EFEHA 50 mL o =<1 F -30CT7kA] W2siich. &

7] stollA] 1.6Me ElREZH ¢ el (tert-butylithium in pentane)(11.46mL, 18.34mmol)S 3 7}s}
oA 2412 wukslgitt. o] ¥, ThAl wrSE-S -30°C7HA] WZbebal BBra(1.98mL, 20.96mmol)E 71
ol A 1A17F wRFsITE. Al wHSE-S 0T7HA] W et N N-tlo|AZ 2 Foeolwl(4.8mL, 27.51mmol) S H7}
3 5 120TolA 3AIZE muksgict, wkSo] FaEW ALow Y43 3 owkSES SR Ho F oA}
deE ol &3 ZHHY. §vE FFsn AEE Ay A A9 ARvEIYYE ZAse] IFFE 1S
1.85g(28%) AT, 1H-NMR (300MHz, CD2C12): & (ppm) = 8.62(dd, 2H, J=7.6Hz, J=28.6Hz), 8.01(d, 1H,
J=7.6Hz), 7.91-7.83(m, 3H), 7.80-7.74(m, 2H), 7.69-7.54(m, 3H), 7.50-7.42(m, 2H), 7.40-7.24(m, 4H),
7.19-7.14(m, 1H),7.02-6.93(m, 3 H), 6.82-6.79(dd, 1 H, J=1.4, 7.9Hz).

P KB
3

[(2g) 1334, 99 R A7158H 54

b ) =71 X o

47) Al 14 AxA HFE 12 EFA(Tol

Yol 0.2m %EE 3] 43}aL, Perkin Elmer LAMBDA-900 UV-
vis-IR spectrophotometer & ©]&3}o] UV SFAEHS s}3lo

W, O A3ES T 1] =AE3T.

A7) AAY 1o ARE FEE 1S EFA(Tol)o] 10mM HE=  3]X43ta, LS-50B luminescence
=A3Ron 1 ARE IV 55 ~AF9EY

=

spectrophotometer = ©]-83}] PL(Photoluminecscence)~HE#H &
I A = 1o EAET).

A7) AAlel 1e4 AzE FFE 19 Ar1sehy 548 £43517] /814 0. 1M NBuPFs(&-vl :DMF) 89 3} o A]
10mV/se] Z7olA epsilon E3 & o] &3] #o]lEF=2 HEIHED (cyclic voltammetry)E A3 e, 7 4
I} = 20 ZAEA

A7) AA e 194 AzE FFE 19 B 252 dolrr] 95kl TGA 2050 TGA & o]g&ale] Ax 7] &}
A 40CHE 800T7HAl E(nin)E 10T E 7tdsle] I35 FEA (TGA)S NA]o}O*OU% I AFRE & 39 =B
Sot.

ek, AAe 194 Azd 3E 19 93 AAHAANE =AH37]) 98] TA Instruments 2100 DSC & o]g3sfo] 2
Z 7] stol A 40CTH-E 300C7HA E(nin)g 10CE 7Fgstel 7 AHS & 4o Z=A8HQIT).

st7] & 1o, AAld 1eA Alxd e 19 FehA, 44 9 dr|getd 548 JERSITE. o 7]4 HOMO%k
2 = 2004 F% AHghS o] gst] ARG gholw, WMEY(E)2> FEFE WWEFIgol A 33t

¥ 1
e 1
A D
Td.s%(oc)a 319
UV=Sol. THF(nm) 309, 326, 435
PL-Sol. Tol (nm) 467
FWHM(nm) 37
Stokes shift(nm) 32
CIE(x.y)" (0.123, 0.121)
Enowo(eV) -5.63
ELumo(GV)(ODtical) -2.95
E,(eV)(optical) 2.68
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560] T o] dojuhis 2%
" CIE 1931 coordinates at SOOcd/mZ

Bodlw o] AAd 19] 33tEe & A3t % #3B(Thermally Activated Delayed Fluorescence, TADF)E L}
= f7] 29 B2, S3agE 34E BATFRE MHoEHR, of7] Ao Fxerl ol Ho &
UV Amax)¥} #H ) PL(photoluminescence) W3 (PL Amax)e] Z}o]Ql 2~EF A|ZE(stokes sh1ft)7}

A #Aasor. &, F4E AEES UERIS & 5 vk £33, HES 22 9k A Z(FWHEM, Full width
at half maximum)#tS YeElNO] Azl HA whg o] 7hgsith, Atrh, §7] @3 Lt 75 A
A

2 AFHE FoE 29U 5 At 5T Aoy

[HAle 2] shet= 18 &83 7] &3F aake] Az
OLED§ 2 ~ZFE Qdojzxl FHxd= 110 vl

2 AMESte] 239 AHE AAE F o]lAX R g Yo RAd & ARSI

A9 G442 Glass / indiumtin oxide(ITO) (75nm) / 6wt% ReO; : mCP (45nm) / mCP (15nm) / mCPPO1 :
10wt% AAT A 1(E g e} 849H2)(15nm) / TSPO1 (15nm) / 6wt%  Rb,CO; @ TSPOL (35mm) / Al (100nm)©]ct.

ITO 2r9tol] 6wt% ReOs : mCPS 52 3le] 45mme] Aa+U5S A3 ¥, 1,3-Bis(N-carbazolyl)benzene (mCP)
S &S 15mme AFALESTS AU, HHTe TAEEARZ 9-(3-(9H-carbazol-9-yl)phenyl)-3-
(diphenylphosphoryl)-9H-carbazole (mCPP01)S AFR3&I L, AANAI(FNLLAZ)S WP=o EJHER AL
3o | co-hoste} =HEL FEE 10wth= dted, mCPPO1:TSPO1: A Alell & 15nm 357 35he] wgE&

A3t RG-S 22 diphenyl (4-(triphenylsilyl)phenyl)phosphine oxide (TSPO1)E 15nm & 3FaL,
AHFYPS 2= 6wth RbyCOs:TSPO1E 50nm F2+3faL, ”7] AT Al AlS F&eY 555 FATOEZN

Wy adE Az

do L oft o

N

4719 el AFE §7] WG Aol 0-15Ve] AL vkehel WYPAPL AT, ¥ wge] wE sew
07 HEES WPFY) EVE ARD TPHE A7) BY A4S S5 KES G A0 S5 A
8 A AR et 3, 2 oudel SEe wY ade 48 A @ 34 A Ge] 2@y
$E BERS BASHE nEE, wAEE] P4 57 B 248 AT

ol gl AR ws} gl ¥ wbe] Aalelo] vl A AEHAAT, B Aol Lk 7& Rkl glo]
A B AAE b Algelehu, ARE sl olE X owel 7% A doluA e Msl
oM ¥ P olg AAZ WMol AAT 9 Aolth, webd ¥ we] Goze] AAeEe] WHe
W oo A& Held 4 gl Aol
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