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Acceptor

2 odnd wE AsgHES Aok dhte] dAs ¥ 2 233 O]aﬁﬂ Foj= AAE wi= Aol
2o1A o AE] (acceptor) A gl Aol H]FH AAALS

(hydrogen bond)S &3] HWAS o]FA Hr}.

T3, AzE F7] 9 U (donor) 24 283HE FhubE (carbazole) B, Hol® she] AAE e Fojr)
Hd 719 vEkmeta)® AAE o EZN AFA o] A(conjugation)o] FA3] dFHT),

g, #d7]= 7k (carbazole) o] 19 91x|ol A gkgel] whe} iAol (steric hindrance) 7} AYste] 7hutE
| Aol shte] A4S EFHe 3019 Fdd dis) 7o] A zto] €}, oo wet & 2 B = 3o %=AIF uket
ol 47 Egolxl 9o FR(LUIMO) B ZhabE 9119 SER(HONO) O] At =gt wx7F Fhd o= &

Har, ZA7F He dde] TR0 TE(HOM0) S A =gt X7 S A,

O

Boddge] wE A 13ES KA F(thermally activated delayed fluorescence)?d EAS zt&
SAERAN, 2 TAEQ v v @3 (singlet)T} "Lzﬂ(trlplet)/] me=o] i, F =749 oy
A= A (triplet) ™ AR d8S 2=, webA] oE {7 dd iAol H&d A FEHge] e a3
7} k.

T3, XAd¥8Y EAS e B Iy mE AlsggEe] g2 MER Aol= Qlal, 4sd(triplet)e] of7]zf
(exciton)7} ©+¥3(singlet)d o2 o]F3te= AAIZIAS](reverse intersystem crossing : RISC)7F #A3&HA|

et

Gt (singlet) 02 olFH
ak

o] 71 &} (exciton)E, FEAE olx] Ho|(Forster resonance energy transfer:
FREDE &3l 29903 ddds

7} A23keEe g EHES w3 (singlet)# AF3(triplet) o=

weA A7 @k, 28 gz Ao (FOorster resonance energy transfer: FRET) @, &3a}-424 4
SAge o3 stue] 5 BAelA T2 EXAE HEAN S S YA doly e d4S weikt).

o]e13k RISC ¥ FRETS] W2 o] &= of7|A-&22 AH(exciton-polaron annihilation)S& #AI}Ho=

U2 Ele] | 71932219 421 (operational lifetime)S Z7FAZ 4 9= a37} Q).
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Férster transfer

TADF HOST Phospho. DOPANT

std A2gRtEQ =HE ddd(singlet)2Z  o]F3 A7]|A(exciton)= THA]  AIZFA S| (intersystem
crossing : ISC)E &8t Asd(triplet) 22 ol&Hal, 7R (exciton)= Ao (triplet)olAl ground
state® o|F %™, 19 <913 A E (phosphorescence dopant)elA HE=ZH oz WS A =},

o] w, Y FF dPA sFES dd&(singlet) 3 79 o7& (exciton)7} HIE ground stateZ EoiX]
v WH(EE 25%), B ¥wHd mE Iy Q1 wEAde] A2sdES TdF(singlet)d] g sl o7}
(exciton)7} 4tE&(triplet) 22 o]F3ale] F vl 719 o7]A(exciton)”} ground stateZ EoX|7] wF-of (Z}

& 25%, F EE 100%), FAF m&ol AA FUHstel whel mafEe] FrPEFaat el Tkt

x&

= fldgasts, $2EQ
w31, FRET™ RISC] w3k éﬁv}wﬂ%W@1%ﬂ
A}

adeg, & g WPE Al1skeka s} Al2skgt

=3
& olgA Aol ojsf & gte

[ —-3
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X,
Y
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o
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>
e
S
2
2
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o2
L
folr
o
o
u
X

of w Al 18t§HEe] frejdel2 s 140Tol e, &8 257 270TCeldd o Qv o= <8 1

ofstell M= shehE 1-1, 1-199] Az, F7d3
714" Az B *‘/‘]Oﬂ =2 B As AL
1l =

Aol o8] 2 WS A Este] 3
1. 33HE 1-1

(1) =7tA 1-phenyl-9H-carbazole®] #|=

e 0
O - OO

1-phenyl-9H-carbazole

ZI

1-bromo-9H-carbazole  (24.6g, 100mmo1 ) 2 phenanthren-9-ylboronic  acid  (15.9g, 130mmo1) ,

tetrakis(triphenylphosphine)palladium(0) (5.8g, 5mmol), Potassium carbonate (55.3g, 400mmol)E E5<I

300mLo} ol €-2 150mL, & 150mLoll Par oF 24217k FoF 5 mubgch, Loz A3 & §7] fuFS 23

sto] Ayj7tds 4 EH7A wFete] A AdES Sl A EE (A delE 2 E Rl 10%
1

o T
- T
+ @A 90%) S B3] BEEES AlA 3 F 1-phenyl-9H-carbazoleS 19.5 ¢ (FEF 80%) < A},
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[0090]

[0092]

[0093]

[0094]
[0095]
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(2) 3E 1-19 A=

s}etE 1-12 ¥AE 9,9'-(5-(4,6-diphenyl-1,3,5-triazin-2-yl)-1,3-phenylene)bis(1-phenyl-9H-
carbazole) & o}#le} 2 WEES o] &3 AxAT.

2-(3,5-dibromophenyl )-4,6-diphenyl-1,3,5-triazine (16.5g, 35mmol) 2 1-phenyl-9H-carbazole (19.5g,
80mmol), Cul (4.6, 0.24mmol), Potassium carbonate (33.2g, 240mmol)Z DMF 120mL ©] ¥ ¢F 7¢ &< &
F FF wNkYh, Ao R AF & 1.2L9 Eo whEds Yol A& A7l F AAdE nAE FESte 92
T, B AF 339 Wes AF 23E ¢ & Ax AT "9 28 G @t 100% — thel 22 = H <
30% in @} 700)E B ELES AA I} T 9,9'-(5-(4,6-diphenyl-1,3,5-triazin-2-yl)-1,3-

o= = e}

phenylene)bis(1-phenyl-9H-carbazole)& 11.1g (5& 40%) S AU},
2. 3gE 1-19

(1) &7t4 1-([1,1'-biphenyl ]-4-y1)-9H-carbazole?] #|Z

&
, &
- OO

1-([1,1"-biphenyl]-4-yl}-9H-carbazole

B(OH),

J

1-bromo-9H-carbazole (24.6g, 100mmol) % [1,1'-biphenyl]l-4-ylboronic acid (25.7g, 130mmol),
tetrakis(triphenylphosphine)palladium(0) (5.8g, 5mmol), Potassium carbonate (55.3g, 400mmol)E EF<l
300mLo} ol 8- 150mL, & 150mLoll Par oF 24217k FoF 5 mubgch, Loz A3 & uAr}t ys §7)
BES EHst] AdEIAsE ¥ & $F70A wF3te] nAFEHE FHEY. A G telE R
=2l 10% + 4k 90%)E F3 BEeEES AA ¢ F 1-([1,1'-biphenyl]-4-y1)-9H-carbazole & 23.0g (5
SE 7298 AU

=
=
5
=

(2) 33HE 1-199] A=

3= 1-192 FAH 9,9'-(5-(4,6-diphenyl-1,3,5-triazin-2-yl)-1,3-phenylene)bis(1-phenyl-9H-

carbazole) o}z <} e = o]-g-3f A %38}

_21_



[0099]

[0101]

[0103]

[0105]

[0107]
[0108]

[0109]
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N e
g . O :
B,ﬁs, GO
o

2-(3,5-dibromophenyl )-4,6-diphenyl-1,3,5-triazine (16.5g, 35mmol) % 1-phenyl-9H-carbazole (23g,
72mmol), Cul (4.6g, 0.24mmol), Potassium carbonate (33.2g, 240mmol)Z DMF 120mL o] ¥ar <F 7¢ &<t 3t
Fouwkgoh, Ao ®m A% 5 1.2L9 B v Yol ME A F Y AE HE ¥ F, &
A% 381 A9 A 29 B F AL AL A BS GUIA A 1006 — TR 2D 05 in
A 70%) S B3 EeES AlA 3 3 53] oo AZAAS AAA 9,9'-(5-(4,6-diphenyl-1,3,5-triazin-2-
y1)-1,3-phenylene)bis(1-([1,1' —b1phenyl]-4—yl)—9H-carbazole))é% 9.0 g (F¥5F& 2605 AU,

FAe SFEES NR dlolE = thaa 2.

1-19

* 1
1H NMR(CDCls3) MS

H & 792.3

1H NMR (500 MHz, CDCI13) & 8.70 (4H, d),
8.24 (4H, d), 8.03 (2H, s), 7.64-7.61
(2H, m), 7.58-7.55 (4H, m), 7.51-7.46
(3H, m), 7.44-7.34 (8H, m), 7.15(4H,
broad s), 6.77-6.69 (6H, m)

1H & 792.3

IH NMR (500 MHz, CDC113) & 8.70 (4H, d),
8.24 (4H, d), 8.03 (2H, s), 7.64-7.61
(2H, m), 7.58-7.55 (4H, m), 7.51-7.46
(3H, m), 7.44-7.34 (8H, m), 7.15(4H,
broad s), 6.77-6.69 (6H, m)

oletoll iz Yol 747k ALSES GH-1, G2, ¥ Wwe] HRTL-L D 1108 ek, Al 28] (-1
& Ahgstel ARRARE Axstel ARSI,

[F712F2aAte] Ax]

1. vy 1

WH Aol 2mm X 2mA 77 HEE IT0 7]|HS HEYs T, olihAZaEd Jdxey [V eFoE 7247 AMALS
A o F, 11071%S AF 23 FH9 7% Frie] g2 AFE/E 1310 torr7h HES e
ol o] N, &9718kel Plasma A gl& 33t 31T},

aela WA, HAT-ON ghges e S8t Smm FAR JAsd. o] dgad AvFdsor A8
of el Al 1 AeFFF o= NPB 242 50mm FA= FAa3eE. ool Al 2 H
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[0111]

[0112]

[0113]
[0114]

[0115]

[0117]

[0118]

[0120]

[0121]

[0123]

[0125]

[0127]
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10nm T2 FA s},

D-l=d& =¥ER °oF 10% d3n7F H% 30mme] FAR g5 Hsto] 54 g

fol
[>
[m
fil
o

of WHHSlel EI-1 SHFRE Bm TR AA5EES BYSRAL. o F LiF BAL FH3] 1 FAZ A
AFUFS AU, o F, AL 100m FAZ FAAA S GAstel 47 BL 242 A

HAT-CN

2. H|Id 2

Yo Azt vl 13 BUsA £, WFZo] TAE EAV GH-2 EA R ulFo] SR FaAE A=
Er=

3. AAd 1

Yo MLk vl 13 SAEA TS, @gZo TAE EAW 3FE 1-18 ulo] §rLFAAE A=
Er=

4. AA4 2

il

slol A&d wimd 13 SAsl PAeE, BYF) FAE BAW S 1102 wie] FINRAEAE A

A5,

2wl wiwe] 1, el 2, AN 1 F QA 20 o8] ARE FLF2AE] nk/en' S FAFE 7}

49, 75 A%, AF 588, 9 rdass

o
[
il
it

A6l 1WA 2 % i 1A 29§l ag
=43to] olahe] 2ol Lhehyir.

£ 2
=4 :rL%;ﬂ_ﬁ_J(mA/sz) T35 A% (Voltage) AFaE(cd/A) EQE(%)
Hlale] 1 GH-1 10 5.2 10.1 3.3
Halof 2 GH-2 10 4.4 47.7 15.0
A 1 1-1 10 4.4 51.2 16.7
2 A 2 1-19 10 4.4 49.0 15.6
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[0129]

[0131]

Olﬂ

E546] 10-2026462

E 20 7IAlE wpel o], AAld 1 9 2% Hawd 1 2 29 BuERES o, frIEFAA ] FEE vA = 2
2= F5 AWM, AF &&(cd/Ad), F AFFaEQE)> 1 277 Fdd A4S & & du. g 2
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