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olmadd -2 & A Zzd= GAE L8t oladd f-eA o Al 2R
A &3k},

(51514 141

[3}2+2] 16]

Xz—L—Ar

(&7] 3t8t2] 14 W #] 213124 1690 A,

A | LH A A 7\1?._5 140 2 CH ‘E:NO]UJ]
th /\1;,_531%40;62 o]tn]

T.E: R21 E— RZILHZ]Rzﬁ_:}‘i %%@gi%\*il{‘_%
/O Ra22
*—B, Ro3
Ro4

(Cl- C5)°‘71 o|w;
& A3t (C6-C30)olH @l TE= (C3-C30) 3] B 2ol d dlo)
Ar (C6-C30)0} & = (C3-C30) 3] B 2ol & o v,
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= 229 AZ

(C3-C30)A ZF 242, (C3-C30)3l| | 2 A ZF2YZ, (C3-C30) 3] H &2 ol &,

(C6-C30)°oF 2 (C3-C30)3] el 2o} X (C6-C30)o} = ol A

el 2ol
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Blo] AFg-E AL o]
2~ B ¥ (sputtering) ©] H} A AR F-(e-beam evaporation) I} 1+

ol Abo] E3+E 4= low BT} FA Ao E =
vapor deposition) W& o] &
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[176]

[177]

[178]

[179]

[180]

[181]

[182]

[183]
[184]

[185]

17

L A7) AApgS o= ATl A5E 7 A TS

=

Balq, Alg3, Be(bq)2, Zn(BTZ)2, Zn(phq)2, PBD, spiro-PBD, TPBI, Tf-6P & ¥} #-&
T2 24 3}3HE-; imidazole ring & ZFi= aromatic 3} &5 boron 3} & 58
3= A H-AF BA S o] &5t A &E S5 9lom, Ay AxFYZEL 100A ~
300A2] F7] WA P A== Ao] uhghA s,

wpA vk 2 4] AAFE ol o) AN o2l F §FE AA S
Flehs 1R sh A0, Y] £FoR g ek Al Gl
ol AHEH AR E o] &3H= Aol el A g X ko, A8 9l
AAZEAL e A= QA 3o ghe F2o] B} uaka s} o) o] -4 2 ¢l

= R

= 2 = 2 L T == =

Dol 21z 4, vhadl4, AF, 24, U ER, dF, EFE, & T 49 @
=1
T

.

A L T =
G 15 44§

; ol AR 4= vk gk 100 um o) 3 77 9]
550 2ol ol Sbulis, Abshe) 3 LR, AR SR
= el AT % ALSE S A
O3] A1vd 3k sl o) B uhlo] i 3} ahA] 1R TAH = ohAel el Al
‘ B AR, AERE A, W AR, DA AR
o, vt A s Jead As, B

ANz T2E) B D94 314 A ¥ 4 (Thermally Activated Delayed
Fluorescence, TADF) & = HE | 52 ALE-5 4= 9l o W} nlehA 61 A =
TADF§ =9 E A8 =2 A5 = 0]

g E e ol d FRAE L8 fUI A G AR AW g

FA WYY i Pl WRPY 5 Ak

olsh, Aol & Fato] ¥y -S B} A sHA A st 1, o) sk
A3z Boubg S o A 67 913 Ao| i, Boukrd o] W 97} o] Sof & a}o]
A= A2 o

(ATl 1]

2-(4-(4,6-diphenyl-1,3,5-triazin-2-yl)-2-methylphenyl)-10-phenyl-10H-spiro[acridine-
9,9'-fluorene](8} 3= 1, DTTSAF) 9] Al %
[ 7 1] 2-bromo-N,N-diphenylaniline (3} 3t = A)2] #| &

Cr
Br
A
2 A 2A171 100 mL 4+ T2 vk &2k 2= 3¢l Diphenylamine (15,

88.638mmol), Pd(OAc) , 1g ¥ t-BuONa 21.3g-8 % 31 Toluene(300 mL)®l = A T},
Iodobromobenzene 25g & 7}$F 2 P(t-Bu) 5 1.8g-= # 7F8}al 110°Coll 4] 124] 3k
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[186]

[187]
[188]

[189]

[190]

[191]
[192]

18

1 VR B S A7 S T MO R RIS 2 2o )=
F715& 22 Ao tha MgS0 & AZAI 71 F thA] o] 7813l T
N-Hexane:EA (10:1)-8- v & AM-g35to] A=) AZ2nlE 1892 78] A
B A a1 A 313HE A 12.93g(45%)S 531 ok

'H-NMR (300 MHz, DMSO-d ¢)[ppm]: 6 = 7.77-7.75 (d, 1H), 7.50-7.45 (t, 1H),
7.29-7.24(m, 6H), 7.00-6.95 (t, 2H), 6.89-6.86 (d, 4H).

[+ 7 2] 10-phenyl-10H-spiro[acridine-9,9'-fluorene( 3} 3+& C)2] #| =&

T C
Do 00D ==
; a%p OO

ZF 712 A1 71 Dropping funnel “&2F% 100 mL 4H7- &2 vt &2k~ 79
2-bromo-N,N-diphenylaniline (10g, 30.843 mmol)& Y 31 THF 300 mlol] =1t}
%5 -78°CE Y53l n-BuLi (2.5M in hexane, 13.57 mL, 33.927 mmol)& 315 3]
A7Vt ). -78°Cel A 24 HE QF L HEA] 71 T} THF 200 ml¢ll <! Fluorenone
5.6 g-= Dropping funnel®l] ¥ 31 5134 3] 4 7}5} Sl T}, -78°Cel| A 2A] 7H5-QF vk
F A A B] A 0 ® & Al 204 (g kA Zi T 3 A A ST R Sl E
A AT L MCE F&38aL 57158 22 Mol 13 MgS0 .2 AZAI &
ol #atqict. 3] H 4 F7] 2 g & A 71§ o= HCL 5 ml#} AcOH 150 ml &
Y3l 130°C ol A 4413t 7R SER A R T A E LA E o dete] A SN
-Hexane:Ethylacetate (10:1)-& | & A}-&-3to] A7l A=ntE 123 2 e st
A 3FE CE 641 g(51%)2] F5&Z AT

'H-NMR (300 MHz, CDCI 3)[ppm]: 6 =7.84 (d, 2H), 7.74 (t, 2H), 7.60(t, 1H), 7.54
(d, 2H), 7.47 (d, 2H), 7.38 (t, 2H), 7.28 (t, 2H), 6.94 (t, 2H), 6.59 (t, 2H), 6.44 (d, 2H),
6.39 (d, 2H).

[3+7]] 2-bromo-10-phenyl-10H-spiro[acridine-9,9'-fluorene( 3} 3 = D)&] A 2

AR RS TR 5 A225°0) 22 WAAIR F o Hs Gint of 3
5
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[193]

[194]

[195]

[196]

[197]

[198]

19

2270 100mL A 5 vhE Seka
10-phenyl- 10H-spiro[acridine-9,9'-fluorene] (10g, 24.539mmol)-& % 31 Chloroform
250 mlell =T 255 0°CE Y33 NBS(N-H 2 2 A Alo|u] =) 393g5 54
A0 7 H7FE T 8 ~ 104 75 ke T2 B2 FH-3] A o]F 3 MgSO
S5 RS A 73T Silica =3 ¥ N-Hexane: Ethylacetate (30:1)8- 1| & A}8-3} o
el EL?._H}E:LEHJ]E T slA B a1 A 313tE DE 8.32 g (60%) 2]
FEEE A3

'H-NMR (300 MHz, CD ,C1 ,)[ppm]: 6 = 7.90-7.87 (d, 2H), 7.80-7.75 (t, 2H),
7.69-7.62(t, 1H), 7.55-7.44 (m, 6H), 7.37-7.31 (t, 2H), 7.07-7.03 (d, 1H), 6.99-6.94 (t,
1H), 6.63-6.58 (t, 1H), 6.49 (s, 1H), 6.41-6.36 (t, 2H), 6.32-6.29 (d, 1H).

[4HA]]
10-phenyl-2-(4,4,5,5-tetramethyl- 1,3,2-dioxaborolan-2-yl)-10H-spiro[acridine-9,9'-flu
orene(8H3HE F)o A &

© O\ /O ©
,B—B, N
N °_© L0
B ] B0
! . ! T Pd(dppfCl, / KOAc / DMF . S

D

22171100 mL A Bt vhe E ek
2-bromo- 10-phenyl-10H-spiro[acridine-9,9'-fluorene] (1.0g, 2.06mmol),
4,4,4'.4'5,5,5',5"-octamethyl-2,2'-bi(1,3,2-dioxaborolane) (1.57g, 6.17mmol),
Pd(dpph)CI » (0.10g, 0.082mmol), KOAc (0.61g, 6.17mmol)= ¥ 3L DMF(15 mL)®ll
ST SRR LOCE 230 DAG ADHRA D 23] B2 9ol
o] 7ak U5 A A E MCE &3 7752 B2 Aol F U8 MgSOo,
2 AN F 3 SRV E AR sk & E Al 718U n-Hexane:MC
(LB E Agete] A5 A2ntE 1y 2 Lesio A4 oA 3tz Fe
0.8 2(72.93 %)% +5E= Aot

'H-NMR (300 MHz, CD ,Cl ,) 6 =7.93-7.90 (d, 2H), 7.80-7.75 (t, 2H), 7.67-7.62 (t,
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1H), 7.55-7.31 (m, 9H), 6.96-6.91 (t, 1H), 6.75 (s, 1H), 6.61-6.55 (t, 1H), 6.42-6.30
(m, 3H), 1.20 (s, 12H).
[199] [5HA]] 2-(4-bromo-3-methylphenyl)-4,6-diphenyl-1,3,5-triazine(3} & & G)&] Al &
[200]

N A
Cl—< N
N

s N
\
Br©>| Br@—( N
n-BuLi / THF N=

G

[201] ZF A2 A7 1L A T+ v E 222200 1-bromo-4-iodo-2-methylbenzene
(15.0g, 50.52mmol)E ¥ 3 THF(300mL) o] =%t & 55 90°C 2 Y3l n
-BuLi(2.5M in hexane, 22.78mL, 40.41mmol)S X X 3] 2 7}8}A ). A4 7]
Sl A 40 & FQF WHEA 7] Th5 255 -78°C B &AL
2-chloro-4,6-diphenyl-1,3,5-triazine(13.5g, 50.51mmol)< THF(150mL)°l] =5 ] 4|
28] A7bstar, 30 W F 9 wkek & A A8 A o' S84 10 ARF E<t
WHEAIF Y, Aol 58 ¥ o] quenching 1AL 3] A 2] S-Hl7] & o] 838l¢] THF &
A AL, MCE FE3HL 77152 BEZ Ao T s MgS0 & XA 7 &
3| A A ST 5 ALgslo] S & A A 513 T n-Hexane:Toluene (9:1)-81 &
Abgstel A ArvtEII R EeeiA A A BetE GE46g
(22.63%)9] & DAL

[202] 'H-NMR (300 MHz, CD ,Cl,) 6 = 8.80-8.77 (m, 4H), 8.64 (s, 1H), 8.48-8.44 (d,
1H), 7.76-7.73 (d, 1H), 7.65-7.57 (m, 6H), 2.60 (s, 3H).

[203]  [69HA]]
2-(4-(4,6-diphenyl-1,3,5-triazin-2-yl)-2-methylphenyl)-10-phenyl-10H-spiro[acridine-
9.9'-fluorene ®] #| %

[204]

%}

9y
e
Pd(pphs)4
/2M K,CO5 N
/ Toluene

[205] ZF AZA 7] 100mL AT 53 vk S22
10-phenyl-2-(4,4,5,5-tetramethyl- 1,3,2-dioxaborolan-2-yl)-10H-spiro[acridine-9,9'-flu
orene] (1.0g, 1.875mmol), 2-(4-bromo-3-methylphenyl)-4,6-diphenyl-1,3,5-triazine
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[206]

[207]

[208]
[209]
[210]

[211]
[212]

[213]

[214]

[215]

[216]

21

(0.75g, 1.875mmol), Pd(pph ;) , (0.108g, 0.094 mmol)S- ¥ 31 Toluene(20 mL) ©I
=T 2M K ,CO 5 (SmL) BT 255 95°CE 7L 3R Al ZTH &A% 534
Methanol-& ¥ o] W HHs}IAL o] )3k & A ¥ 314 & MColl o] A Silica®

%= ¥ 3}3l p-Hexane/MC (5/1) &1 & AL-&-51o] e I 2nE 28 v 2 Fa] & A
LA 3HehE 15 1.1 2(80.88 %)l +5H & A3}

'H-NMR (300 MHz, CD ,Cl1,) 6 = 8.79-8.76 (m, 4H), 8.53-8.47 (m, 2H),
7.87-7.79(m, 4H), 7.70-7.58 (m, 9H), 7.55-7.52 (d, 2H), 7.47-7.41 (m, 2H),
7.38-7.33(m, 2H), 7.22-7.19 (d, 1H), 7.09-6.97 (m, 2H), 6.66-6.61 (m, 1H), 6.53-6.44
(m, 4H), 2.12 (s, 3H).

BC-NMR (500 MHz, CDCl ;) 6 = 171.52, 171.49, 156.62, 145.49, 141.25, 140.99,
140.56, 139.24, 136.35, 135.74, 134.35, 132.97, 132.39, 131.18, 130.85, 129.82,
128.93, 128.59, 128.37, 127.92, 127.88, 127.67, 127.29, 126.36, 125.77, 124.80,
124.57, 120.77, 120.00, 114.75, 114.53, 56.85, 20.69.

MS ES+(m/e): 728.29 (M+, 100%).

[E A4l 2]
2-(4-(4,6-diphenyl-1,3,5-triazin-2-yl)-2,5-dimethylphenyl)- 10-phenyl- 10H-spiro[acridi
ne-9,9'-fluorene(¥} 3= 2, DTXSAF)2] A%

[1+A]] 2-(4-bromo-2,5-dimethylphenyl)-4,6-diphenyl-1,3,5-triazine 2] A &

N
Cl—~ N
N
N
\
Br Br Br 7 N
n-BuLi / THF N=—

2 Al 19] 53A ol A 1-bromo-4-iodo-2-methylbenzene (15.0g, 50.52mmol)th 4!
1,4-dibromo-2,5-dimethylbenzene (20.0g, 75.77 mmol)S- AF-8-3F 718 #| £ 3}al+=
AT M S5AHA 9} FUA A S B A A 35S HE 14.4 g (45.65%) 2]
FEEE A3

'H-NMR (300 MHz, CD ,Cl,) 6 = 8.76-8.73 (m, 4H), 8.22 (s, 1H), 7.64-7.57 (i,
7H), 2.81(s, 3H), 2.52 (s, 3H).

227
2-(4-(4,6-diphenyl-1,3,5-triazin-2-yl)-2,5-dimethylphenyl)- 10-phenyl- 10H-spiro[acridi
ne-9,9'-fluorene(3} 3= 2)2| A %
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[217]

[218]

[219]

[220]
[221]
[222]

[223]
[224]

[225]

22

N
’ b
LT
B - N
4 . Pd(ppha)s 2
Q O / 2M K,COs5
/ Toluene

Aol 19] 6tA A 33t G Al 33HE HE AFE3F 3l& A9l shale
A e 1] 6 A 9} FAsH A At 3= 25 6475 %9 F5EE A} h
'H-NMR (300 MHz, CD »,Cl ,) & = 8.75-8.71 (m, 4H), 8.10 (s, 1H), 7.87-7.79 (m,
4H), 7.69-7.52 (m, 11H), 7.46-7.32 (m, 4H), 7.07-6.96 (m, 3H), 6.66-6.60 (t, 1H),

6.52-6.44 (m, 4H), 2.73 (s, 3H), 2.03 (s, 3H).

BC-NMR (500 MHz, CDCl 5) & = 174.31, 171.15, 156.64, 144.02, 141.30, 141.04,
140.46, 139.25, 136.36, 136.18, 134.15, 133.11, 133.05, 132.97, 132.41, 131.20,
131.15, 128.95, 128.63, 128.58, 128.35, 127.94, 127.76, 127.28, 125.76, 124 .80,
124.51, 120.73, 119.99, 114.73, 114.55, 56.86, 21.85, 19.95.

MS ES+(m/e): 742.30 (M+, 100%).

[ Ao 3]
2,7-bis(4-(4,6-diphenyl-1,3,5-triazin-2-yl)phenyl)- 10-phenyl-10H-spiro[acridine-9,9'- {1
uorene(3} 3= 3, BDTPSAF)2] Al %

[1+74]] 2,7-dibromo-10-phenyl- 10H-spiro[acridine-9,9'-fluorene 2] #l| 5=

CLC
G0
J
z A Z}\] 71 100 mL A+ 52 vjek _‘:L;g]_/\ioﬂ

10-phenyl-10H-spiro[acridine-9,9'-fluorene] (2.3g, 5.644mmol)< ¥ 31 Chloroform
100 mlZ =1t} 0°Coll A NBS 4.01g-S =2 Yo 2 7F8F3i ). 0°Col A
2N ZHECE IHEA] 7] 3L 280l A 1241 2B THEA] Tk B S 3] Hloj
o5 MgSO & Fi-A| A 8} Al Silica 53 9 N-Hexane/Ethylacetate (10/1)-8-7] &
gl A A bR I = P B4 A HHE IS 15 g @7%)

FEEE IS
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[226] 'H-NMR (300 MHz, CDCI 5)[ppm]: 6 =7.85 (d, 2H), 7.75 (t, 2H), 7.62 (t, 1H),
7.49-7.40 (m, 6H), 7.34-7.32 (d, 2H), 7.04 (d, 2H), 6.48 (s, 2H), 6.26 (d, 2H).

[227]  [29A]
2,4-diphenyl-6-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)-1,3,5-triazine
o] Az

[228]

N O
JR— \O

o}

[229]  FAZAIZ100 mL A 5 vhe ke
2-(4-bromophenyl)-4,6-diphenyl-1,3,5-triazine(20g, 51.51 Immol) &
4,4.4'4'5,5,5',5'-octamethyl-2,2'-bi(1,3,2-dioxaborolane)(39.24g, 154.532mmol)-&-
KOAc(15g, 154.532 mmol) <} Pd(dppf)Cl , 1.68g* 32 DMF 280ml°l =<1 T
130°Col A 7FE Al AT A2 0 2 B2 gk 5 ZhEol] ol wRkA 7l 5
A E = 9T S ol Hehal FH3] B2 Ao F3lvh a4 & MCell =0]aL
=& Fi] A o5 Zdo] DMFE o § Al 7 & 5 MgSO .2 24l 7 ek aL
Silica® %3 ¢k F N-Hexane/MC (10/1)-& v & AHg-3te] A7 FRvtE e v =2
el A A A SR KE 168 g (75 %) FEEE A3l

[230] 'H-NMR (300 MHz, CD ,C1,) 6 = 8.83-8.77 (m, 6H), 8.04-8.02 (d, 2H), 7.65-7.58
(m, 6H), 1.42 (s, 12H).

[231]  [394]
2,7-bis(4-(4,6-diphenyl-1,3,5-triazin-2-yl)phenyl)- 10-phenyl-10H-spiro[acridine-9,9'- {1
uorene(3} 3= 3)9] A=

[232]
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[233]

[234]

[235]

[236]
[237]

[238]

24

> gz@sﬁé
LI, ‘

O. N Pd(pphs)4 / 2M K5CQO5/ Toluene

ZF A Z2A1Z1 100mL A T vy Eek22 A0
2,7-dibromo-10-phenyl- 10H-spiro[acridine-9,9'-fluorene] (2.0g, 3.538mmol) X
2,4-diphenyl-6-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)-1,3,5-triazine
(3.39g, 7.783mmol)= % 3l Toluene® <! ¥ Pd(PPh 5), 0.2g2 ¥} 2M K,
CO; &9 53ml& Pl 255 100°CE BH0] 24 A1 79 kAl ),
280 % Y 7beh 31 Methanol & 4 7HsHth A H 3141 & o] 3 Thg MCol
=o]al F 2 73] AoJE F MgSO & G5 Al A8}l Silica® =3 F N
-Hexane:Ethylacetate (10:1)-& ] & Al-&sto] Ad A=ntE T3 2 e e A
B A A 3FE 32 0.8g (7293 %)Y FEER ATt

'H-NMR (300 MHz, CDCI ;)[ppm]: 6 = 8.78-8.75 (d, 8H), 8.69-8.67 (d, 4H)
7.91-7.89(d, 2H), 7.82 (t, 2H), 7.64-7.55 (m, 17H), 7.50-7.34 (m, 10H), 6.86 (d, 2H),
6.58 (d, 2H).

BC-NMR (500 MHz, CDCl ;) [ppm]: 6 = 171.51, 156.09, 144.37, 141.20, 140.73,
139.34, 136.33, 134.21, 132.41, 131.29, 130.94, 128.93, 128.59, 126.48, 126.27,
125.71, 120.26, 115.39, 57.05

[EA] el 4]
2-(4-(4,6-diphenyl-1,3,5-triazin-2-yl)-2-methylphenyl)-10-phenyl-10H-spiro[acridine-
9,9'-fluorene (8} 3= 4, DTPSAF) 2] A 2=
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[239]

[240]

[241]

[242
[243
[244
[245

—t e e

[246]

[247]

25

Xl— Zﬂ}_/\] 7] 100mL /\l-?rL %:L H}r)r _‘:L;g]_/\ioﬂ
2-bromo-10-phenyl-10H-spiro[acridine-9,9'-fluorene( ¥} 31 & D) (2.0g, 4.11 mmol) X
2,4-diphenyl-6-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)-1,3,5-triazine(
3}3HE K) (1.61g, 3.70 mmol)= % 31 Toluene 100 mlZ =<1 ¥ Pd(PPh 5) 4 0.24g<
YA 2M K ,CO 5 78N 5 mlE W3l &5 8 100°CR S50] 24475 <F
ﬁﬂﬂﬁﬂ”&Oi%ﬂ&ﬂMwmmg@ﬂd%wﬁﬁgLﬂ§Qﬂg
o MColl Holal 22 S35 AT F MgSO 2 7318 A A 3} 3L Silica®
¥ % N-Hexane:dichloromethane (5:1)3"] & Al-g35}l0] e g =2vfE 1832
we el A A4 A B9k E S 2.1 g(72.23 B)°] EEE AU

'H-NMR (300 MHz, CD ,Cl ,) 6 = 8.79-8.76 (m, 4H), 8.68-8.65 (d, 2H), 7.93-7.90
(d, 2H), 7.84-7.79 (t, 2H), 7.70-7.58 (m, 9H), 7.55-7.34 (m, 9H), 7.03-6.97 (t, 1H),
6.81-6.80 (d, 1H), 6.67-6.62 (t, 1H), 6.57-6.54 (d, 1H), 6.48-6.44 (d, 2H).

BC-NMR (500 MHz, CDCl ;) 6 =171.48, 171.33, 156.35, 144.44, 141.48, 141.09,
140.92, 139.30, 136.34, 132.40, 132.16, 131.19, 131.08, 129.26, 128.92, 128.67,
128.58, 128.48, 127.80, 127.32, 126.47, 126.21, 126.02, 125.77, 125.57, 124.99,
120.97, 120.08, 115.21, 114.82, 56.96.

MS ES+(mm/e): 714.27 (M+, 100%).

OLED-g =¥} /\~—E'——T 1 Oé Al
OLAIE, o B, 7T 8 oA o2 AL83to] 283 A 3
o] A& Jiﬂriﬁ ol Bgk & AL83Egit)

Aol -4 S Glass / indiumtin oxide (ITO) / 4 % ReO 5: mCP (45 nm) / mCP(15
nm)/ mCP : TSPO1 : 16 wt% 2 Aol &] o} e f- =4 (& 2y o] 335 1)(15
nm)/ TSPO | (15 nm) / 4 wt% Rb ,CO 5:TSPO1 (50 nm) / Al ©] t}.

ITO 419} 4% ReO 5: mCP & 5 2310] 45 nme] ¥ TUS & A4

[e]
1,3-Bis(N-carbazolyl)benzene (mCP)< 5 2t5}o] 15nme] A& A&
gAstglon, Wgse 3 2E BEA=E

Hrgoddl,
A g2

ON' oL
m[o ol
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9-(3-(9H-carbazol-9-yl)phenyl)-3-(diphenylphosphoryl)-9H-carbazole (mCP):
diphenyl(4-(triphenylsilyl)phenyl)phosphine oxide(TSPO1)S AF-&38} S a2, A Al o] 1
WA 49] Rt g Al s, & o] setE) S HE T RHER
A5 01 co-host2F EHE Q] 553 16 wt% 2 3Fo] (mCP: TSPOL: &
g ol ol d FEA (T e Bk 1 WA 3HEE 4) 442 150m

2 FF2sto] g3 FA St A 9 E 2 & TSPOLE 15 nm 538} 4l
A AFFEUZ 0 2 4 wit% Rb ,CO ;:TSPO1 = 50 nm 23}z, A7) AxpEe] &
AAAGS el AlS T2t 58 AT oEN 7 AEFLAE

A zstet Az F71 A A dF 22 SA4& S48k 617] & 10

LHERA AT

[248] [3E1]

(nm) |(nm) (V) |(m/W) (%) (%)

I3 460 |67 (0.143, (4.10 |6.88/1.43/- |5.65/2.80/ - 6.43
4DTPSA 0.131)
F
sH3HE 448 |68 (0.147, (4.10 |4.75/1.33/- |6.20/3.43/ - 7.37
IDTTSA 0.096)
F
s13HE |444 |68 (0.149, (4.10 |5.20/0.818/- |7.70/2.72/ - 7.78
2DTXSA 0.082)
F
sH3HE 468 |58 (0.139, (3.80 [10.7/4.00/3.2 |8.54/5.33/4.80 (9.51
3BDTPS 0.189) 8
AF

by optical simulation.

[249] 3 1o A Rol= uhe) o] E kg o] 77| A A A= o o] ol e |
FEAE A2 FAR, ELolx 245 HAF WA 2 =] 5te] bipolargh
548z sete R, i A 2y 2ota e d f 549 7 -9 donor unit¥}
acceptor unitA}©] ol 9] %] 8F5= linker group 2] torsion angle©] <:-7}glel uje}l H]| &2
F-Z29 452 HOMO, LUMOS] ¥2]7F 9835} TADF A2 A19] a8 843 =&
A E Yepl deh 3, Gl Edolxl f5AE R=)le A
2 2ol d FA o A9, A A2 FA- AR WA BFQ) o] R
vl o)A 23] 2ol e dl f XA o vl &) planargt 25 7FA| W 78k o] F ol
Agato] vt A=A o) v 8] Kol we FEALS TR LA} F &0
& A 8] FAE QS-S < 5 9l

o= = A

o
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379

(BFF 8] ek 1R BAEE ok | R AL

/\1—7] ﬂ_fﬂN 1011}\1
A, =1 A= /ﬂf;_ LA o g CH E= No]tn]
YiE A, (c1 C30)% 7, (C1-C30) L= A] B=i= -L-Aro] 1,
L& 9 A3} (C6-C30)0} 2 &l IE= (C3-C30)3) 8] ol 2 o],
Ar< (C6- c30)0}% = (C3-C30)8] El 2o o] 1,
Lol o}H Al Bz S 2ol A B Are o} Hi= FH RolH 2 AR
g oz dadl Aoty UEZ (C1-C30)2&Z, (C1-C30) LA,
(C3-C30)A] %E%}%‘, (C3-C30)F Hl| =A 22 LA, (C3-C30)3l| H| 2ol
(C6-C30)°F4(C3-C30) 3l Bl & o} B (C6-C30)oFH ol A A B ¥ 3= &t
oo = t Agd 4= 3

%73 2] Al 18] gloj A,
71 34 104 L& 3H7] ol A A8 E = AR ol #

o @E?!

71 Az A,
R, WAREME 5HHo @l Aol JER (C1-C30)2 7,
(C1-C30) 2 A], (C3-C30)AI 247, (C3-C30) 3 Bl 2/ S8 e,
(C3-C30) 3| Hl 2o} H=3= (Co-C30)oF 2 o] v},
[ 73 3] xa | 13}el] Qlo) A,
7] 88141 10 A Are 87 FA o A A el E]

iy

PHREE R
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N ~3
\E}(Rﬁ)r’ \Gﬂwp \N'(;ﬁmw)q \E}(Rw)r

/\1—7] erZ)\] ] 1

R, WA R & M2 SHAORE 4 T2, Aol HER,
(C1-C30)& 7, (C1-C30) L =4, (C3-C30)A | 2L,
(C3-C30) 3 Bl 2 A ZF 27, (C3-C30) 3l H 2ol
(C6-C30)0FH(C3-C30) 3 H] 2ol T=3= (C6-C30)0tE o),
o= 1 x| 298] A=FolH; pi= 1 A 49 Aol = 1 WA 39
Aol r 1 WA 59 79*0]111
0,p,q Hro] 20178 B9 Ry AR 5= A& FDa7 1 ol 5=
o]
A1 f% o oA,
A7) geha] 12 517] 8Feha] 2 = 3)8hA 307 HA|E = ola

H 2 0= (Co-C30)oFH =lo]H;
Ar, 2 Ar, = AR 274 0= (C6-C30)0LE ==
(C3-C30)3l| g 2ol H o),
L, 2L, ofddll Z Ar,  Ar,9 o} &= dH 2olH &

>
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(C1-C30)&7, (C1-C30) & =-A], (C3-C30)3l B 20},
(C6-C30)°FE (C3-C30) 3l B 2ol 2 (C6-C30)etE ol A A8l 5] = s}t
ol o= v X gk 5 U

7873 5] A 45Fol oA,
s7] sfebA 2 W 3}ekA 3o ML, H L= AR SHA R
(C1-C30)L¢ 2 == (C1-C30) LAl 2 X 33 A X 35 #] o2
o),
Ar, 2 Ar,= A2 =% 0 =2 (C3-C30)3] H| 2o},
(C6-C30)°FE (C3-C30) 3l B 2ol 2 (C6-C30)etE ol A A8l 5] = s}t
o] o 7 X ZHE] ALt X3 A ¢F& EolAd, vgtid Fgn|td
T g}l ol A,

[397-3) 6] 8l7] 318k 129 &47] 3}eh2] 138 WA A &17] 3}ek2] 119] oA
FEAE A= GAE 86k ol d F A o] A2

[2H14] 11]

[3}e14] 13]
T—L—Ar
271 382 11 WA 882 13004,
A WAL A 3= AR S HA S E CH B NojW;
Y, 2X, AR SHHoR g2 o,
T+= Rz ?'—’RZILHZ]RM%H?'—%%EI—O—E T L
0O R22
* —B R2s
Ro4

(C1-CHYZ o],
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& G A A F (C6-C30)0FH &l FEi= (C3-C30) 3] e 2ol H #lo] v,

Ar (C6-C30)0+4d H1= (C3-C30) 3] Bl 2ol o],
Lof ofHdll = FfH| 2ol dll W Ar] o} H = | H 2ol d & M=
Lo stazl Alolx, UER (C1-C30)2Z, (C1-C30)F-A],
(C3-C30)A] %E%}%‘, (C3-C30) 3 B ZA| E 247, (C3-C30)3] H 2ol
(C6-C30)°FE (C3-C30) 3l B 2ol 2 (C6-C30)etE ol A A8l 5] = s}t
ol o= v X gk 5 U

(73 7] 3171 gst2 159 317] 884 16& HH-Al A 317] &84 149 ol a8 |
FEAE A= GAE 86k ol d F A o] A2
[3}sh4] 11]

[5}812] 13]

T—L—Ar

(371 8k 14 U1 #] 318} 2] 1600 A,

A WA A AR 5=HAH O E CH == NojH;
th }ﬂiEiﬂX—]Oiﬁa O]U:]

T Ra4 Z Ry WA Ry=ANEFHYORE 4 B
Jo Rz
* —B, R2s
0]
R4

(C1-C5) 10]11]

L& @2 A3t (C6-C30)o1E &l 1= (C3-C30) 3] el 2ol # o],
Ar (C6- c30)o}FJ TE3= (C3-C30)8) 8| 2ol o],

Lof ofHdll = FfH| 2ol dll W Ar] o} H = | H 2ol d & M=
Lo stazl Alolx, UER (C1-C30)2Z, (C1-C30)F-A],
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(C3-C30)A| EF 2L, (C3-C30) & 8| 2 A| S 227 (C3-C30)3] Bl 2o},
(C6-C30)°FE (C3-C30) 3l B 2ol 2 (C6-C30)etE ol A A8l 5] = s}t
oo = ¢ 1%% T

Al 13} WA #5382 O}ELF/]‘E FEAE E3heh= 1A A AR
A 8aFo] Q1o A,

A7) otAdd FEAE F71 A AL G oAb dgTol EgE = A
71 Akg A2}
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