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R € R= 747 SHARE 4, T4, T2V, UEHY], UERY], 3=FA7]; 7tRE7]; olxHZ7];
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AL SIS wehll, s/l T2 AL A A6 F o= shtd & gl

bbb LB

s R

4
;
::: -
=z
- d
Z
=

(A1) (A2) A3)
s R
x o R
= N N
é =N
Br
Br Br
(A4) (A5) (A6)

A7) F22 AL WA A6OA, RS 4, SR, Aolwy], ERZFoaddr], A v X4 1 WA 4
o] &Z7], C1 WA €49 EA17], trldolrly], = fedetnly] Solx ded 5 o

w ool whE A7) TADF 3§tae sb7] vkgAe) xdor A Wl o Axd & v

[wke-2] 1]

Buchwald-Hartwig coupling

Br Br n

¢} 4 /@ O\ Pd,(dba); , XtPhos, NaO'Bu

w5 R R Toluene, 110°C overnight

R=(NPh,, NMe,, OMe, t-Bu,
Me, H, F, CF3, CN)

Suzuki-Miyaura coupling R

_N@ Pd(PPhs)s/ K,CO3 Q . N@

s}
Q
=0

Br 1,4-Dioxane / H,O
_— = N—N
o &t D
O O BO 101°C overnight
O

R=(NPh,, NMej,, OMe, t-Bu,
Me, H, F, CF3, CN)

[7] vbeA 1 8L 20014, RE 7] 734 D1 WA Doell Mo Aok Fdsitt. ]

= e QlojA], TADF 33E2 Aok sk Hlad 1glE xFsta, Tyt d4E 7 22 e s X%
o] glo], A3} olFo] A3E F3lA (trough bond)7t ofyel, FHE Ed A (trough space) ¥ojuim, A€l
o2 Ay Fdo] kel

Houbgo] glojx, TADF 3}gtEe] mujsh o4l
aHAl 8k7] Slate], wh el 1800 AEE

sl o AAYEe] wed, 471 ol dele slelA, Slelel A4 Wi A2k 4 AR ok A
O

| ZFsa.

= Ege] o A el wEw, A7) mtel glojAd, 7] muek 7] AAH kel ARrh &2 Al W
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ITO/NPB(50nm)/CBP: 10wt% TADF(50nm)/ TPBi(60nm)/LiF(1nm)/Al

o

[¢)

=

=

R

ol u}
A% 5%

=13
=

o

la%

=
=

&

al

]_

10wt %Y} ©j&°f, TPBi

o

»

1 As= AR

B %
o

NPB

CBP

[0102]
[0103]
[0104]
[0106]
[0107]

[0101]



[0108]

[0109]

[0110]
[0111]

[0112]

[0113]

[0114]

[0115]

[0116]
[0117]

[0118]

[0119]

[0120]

[0121]

SIHSd 10-2020-0022811

TPBi
(&) 1)
24
2.7
e 2.8
z| |lo! " Al/LiF
o5 =
o |Ulguam | o
e 22 3I=
m |~ 8laig|3
—~le ! o
s 2
5.4 esdl]
5.8
6.45

=
o] txgeol &,

2 el o AAGgH maw, 2 odgd ue frlediaAs ol8s = =9, 27
EZ, HeH, =E5R, POV Ee AFEe] vasde] 44, ke 28 AA, dF 59, 59 BEe SUE
=% AAE Axste Alo] st

osh, ¥ @Yol o|adE F7] fstel o] UE FFES o B W] nE sgEe Az % ol ¥
& e, e sl AdE Bowwe wd 44 olsish] gistel AlgEs A B, ol o

[2A] o]

ﬁ\ = | | N _ CHCl;, Bromine

D o i Cooling, NaHSO;
2,7-di-tert-butyl-9,9-dimethyl-9H-xanthene¥} Bromine& 3&}7] ¥ 19 v &= Tgsla FE2ZXE sl 0T
ol 12412 & W7 wAIF Y. dbE FE T AR A WA a, E-to|E22YHA S o] 83t &
T 7715S BYdY. oK /§715E 75 G AUEFOR Axety I o &vlE SR/ AASI] EA

o] 3= (96%)& AUt
HONIR (CDCLy~Dy, 500MHz): o 7.93-7.91 (d, J = 10.0Hz, 1H), 7.42 (d, 2H), 7.35 (m, 6l), 7.12-7.10 (d,

J =10.0Hz, 2H), 7.06-7.04 (d, J = 10.0Hz, 2H), 1.69 (s, 6H), 1.41 (s, 9H), 1.32 (s, 27H);

13C NMR (CDCls=Dy, 125.7MHz): o 146.1, 145.2, 145.1, 144.8, 143.5, 132.9, 130.4, 129.9, 129.8, 129.1,

127.1, 126.6, 126.1, 125.4, 122.3, 120.6, 120.3, 110.4, 34.9, 34.4, 34.0, 32.7, 31.5, 31.4. [Bruker
AVANCE III 500Mhz]

=1

1

2,7-di-tert-butyl-9,9-dimethyl-9H-xanthene Bromine

MW(g/mol) 322.48 159.908

#1 14.012
#2 11.652

Tnmol 8.2

#1 0.6023ml
#2 0.5ml

#1 2.26
#2 1.876

Ea. 1
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[0123]

[0124]

[0125]

[0126]

[0127]
[0128]

[0129]
[0130]

[0131]

[0132]
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(2) 3= (D [2,7-di-tert-butyl-N,N-bis(4-methoxypheny!)-9,9-dimethyl-5- (4-(1-phenyl-1H-
benzo[d]imidazol-2-yl)phenyl)-9H-xanthen-4-amine] &) A

(2-1)

g
Br Br H N
Br
(0]
/ . (LI

4,5-dibromo-2,7-di-tert-butyl-9,9-dimethyl-9H-xanthene™ diphenylamines E# A~ (tjdlZ @ ol = )]}
H(Pd(dba)3), ¥ (Xantphos), &F HAMZ-F-EALo]=(NaOtBu) 3s}oll, 3}7] & 2-19] H|EZE Egsla, &
Fals SR 3kl 110TClA 12417 59 wRkAZ T, jEbE T4 & AoA WA 7|3, E-Tio| S22
NS AR f§715S 2. Aol fU15S 7 AT AUERFSR Axdte ¢ 8 &WE TR/ Al

Asdte] 2,7-di-tert-butyl-N,N-bis(4-methoxyphenyl)-9,9-dimethyl-5-bromo—9H-xanthen-4-amine (61%)< LA

N/
o]
4
o
=
o

3 2-1
diphenylamine
xanthene(br) Pd(dba)3 Xantphos NaOBu
(OMe)
M 480.28 229.28 915.74 578.62 96.11
5%mnol 5%mnol
mmol 1.6rnmol 1.68mmol 1152
0.08 0.08
g 0.768¢ 0.385¢ 0.0732¢g 0.0462¢g 1.107¢g
Eq 1 1.05 0.06 0.05 7.2
(2-2)

Molecular Weight: 628.65

MeO OMe
O @ @NQ Pd(PPha)y / KoCOy
N = .
Br

HN 1,4-Dioxane / H,0O
0 W @ _
@ O BT(<3< 101°C overnight

1-phenyl-2-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl}-1H-
benzo|d]imidazol-3-ium Molecular Weight: 818.07
Molecular Weight: 387.30

2,7-di-tert-butyl-N,N-bis(4-methoxyphenyl)-9,9-dimethyl-5-bromo—9H-xanthen-4-amine 3} 1-pheny1-2-(4-
(4,4,5,5—tetramethyl—1,3,2—dioxaborolan—2—yl)phenyl)—lH—benzo[d]imidazole—% HEZI~(EYHIEA)
2} (Pd(PPh3)4),1,4-TFo] L HIQ1, BHAFZF(K2003) =84 3foll, 3] ¥ 2-29] B]&E E3slal, 101ColA

12A12F B¢t wRkA AT, s FA F Ao WZAA 7o, AddnE 53 FE5 9 FEF F E-To|EFERE
HEle ALgste] fr15S Y. dojd §7158 F4 LU EFor Axste 74 3 s F
T AASE EA FFE (1)(46%)S DALt

H NMR (CDCl3-D;, 500MHz): o 7.91-7.89 (d, J = 10.0Hz, 1H), 7.42-7.29 (m, 6H), 7.12-7.10 (d, J =

10.0Hz, 2H), 7.06-7.04 (d, J = 10.0Hz, 2H), 3.74 (s, 6H), 1.67 (s, 6H), 1.32 (s, 9H), 1.25 (s, 9H);

13C NMR (CDCls-Dy, 125.7MHz): o 154.0, 146.1, 145.3, 141.5, 133.7, 130.9, 130.3, 129.9, 129.8, 128.9,

127.4, 126.2, 125.1, 122.3, 122.0, 119.3, 114.1, 110.4, 55.5, 35.0, 34.5, 32.0, 31.5, 31.4. [Bruker
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[0137]
[0138]

[0139]

[0140]
[0141]

[0142]

[0143]
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AVANCE III 500Mhz]

3t 2-2
1-phenyl-2-(4-(4,4,5,5-tetramethyl-1,3,2-
xanthene-DPA-1-(OMe) dioxaborolan-2-yl)phenyl)-1H- PA(PPh3}4 K2C03
benzo[dlimidazole
Mw 628.65 396.30 1155.58 138.21
5%rnol
mmol 0.12mmol 0.168mmol 0.48
0.006
4 0.075g 0.0665g 0.0069¢ 0.0663g
Ea 1 1.4 0.05 4

(3) FFFE (2)[2,7-di-tert-butyl-9,9-dimethyl-5-(4-(1-phenyl-1H-benzol[d]limidazol-2-yl)phenyl)-N,N-di-
p-tolyl-9H-xanthen—4-amine] 2] ¥4

(3-1)
Me. ~.  _~_Me
CL LT

Br Br H
S O B | B
s = - /"‘qkh T
LA g+ ] | < 054
Y0+, O,
; \}/ LA

4,5-dibromo-2,7-di-tert-butyl-9,9-dimethyl-9H-xanthene®} diphenylamineS E]A(t]wld g dolA &)t Ze}

F(Pd(dba)3), FFEZ2(Xantphos), 2F HAE-F-EA}o]=(NaOtBu) 3loll, 3t7] ¥ 3-19 v &= &3sla, B

TS &R 3] 110TolA 12A13F &t WHHAIF T, Wkbg T4 & AoA WzhA|7|al, E-volEZ 2 |
o E

ARgete] f71s e wEldT. Aol #UIsE o MFaUEFOoR Axste] At & SviE S Al
i s3]
=

Aste] 2,7-di-tert-butyl-9,9-dimethyl-5-bromo-N,N-di-p-tolyl-9H-xanthen-4-amine(60%)S ¥ ATt
i 3-1
diphenylamine
xanthene(br) Pd(dba)3 Xantphos NaOBu
(Me)
My 480.28 197.28 915.74 578.62 96.11
5%rriol 5%mol
mmol 1.9mrmol 1.995mmol 13.68
0.095 0.095
g 0.912¢g 0.393g 0.087g 0.085g 1.315¢g
Eq 1 1.05 0.05 0.056 7.2
(3-2)

Molaecular Weight: 586.65

~ o M = N ;
@NKJ/ E‘_E:_N -(\_’} Pd(PPha) | KaCOy ™y _,:L @

1.4-Dioxane / HaO

| Br } ?) -
RO = 8 :

i T [ BO 101"C overnight
i O

| I

Maolecular Waight: 396.30

Molecular Weight: T86.08

2,7-di-tert-butyl-9,9-dimethyl-5-bromo-N,N-di-p-tolyl-9H-xanthen-4-amine @} 1-phenyl1-2-(4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-y1)phenyl)-1H-benzo[d]imidazole< HEH ~(EgAdEzAR)detE
(Pd(PPh3)4), 1,4-tho]SAIQl, €AFZE(K2003) &4 3fell, 3l7] & 3-29] H|&=E ZF38kaL, 101TolA 124
b oESE kAT vk FA § ARoA WAL, FAYgHRE S35 9 FEF F E-volEZadY
1S ARESHY f715E EEdT. 2o fU15S T AFAUEFOR Axste] 4 & &vlE SR Al
7Aste] A9 3HEE (2)(55%)S DUt
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I NIR (CDCl5-Dy, 500MHz): o 7.93-7.91 (d, J = 10.0Hz, 1M), 7.42-7.34 (m, 2H), 7.12-7.10 (d, J =
10.0Hz, 2H), 7.06-7.04 (d, J = 10.0Hz, 2H), 2.23 (s, 6H), 1.68 (s, 6H), 1.37 (s, 9H), 1.33 (s, 9H);

13C NMR (CDCls=Dy, 125.7MHz): o 152.6, 146.1, 145.3, 145.1, 143.1, 139.7, 137.4, 137.2, 133.3, 130.8,

130.2, 130.0, 129.8, 129.2, 129.0, 128.4, 128.3, 127.9, 127.4, 126.3, 125.7, 123.1, 122.9, 122.1,
121.1, 119.8, 110.4, 35.0, 34.5, 31.5. [Bruker AVANCE III 500Mhz]

3 32
1-phenyl-2-(4-(4,4,5,b-tetramethyl-1,3,2-
xanthene-DPA-1-(Me) dioxaborolan-2-yl)phenyl)-1H- PA(PPh3)4 K2C03
benzo[d]imidazole
Mw 586.65 396.30 1155.58 136.21
5%mmol
mmol 0.2mmol 0.24mmol 0.8
0.01

g 0.119¢ 0.086¢ 0.012¢ 0.1106g

Ea 1 L2 0.05 4

(4) 33HE (3)[2,7-di-tert-butyl-9,9-dimethyl-N,N-diphenyl-5-(4-(1-phenyl-1H-benzo[d] imidazol-2-
y1)phenyl)-9H-xanthen-4-amine]9] ¥/g

(4-1)

Br Br H
| 5 | S b | = e
= = P

4,5-dibromo-2,7-di-tert-butyl-9,9-dimethyl-9H-xanthene®} diphenylamineS E ] (t]wld gl elolx &)}
H(Pd(dba)3), Z+EA(Xantphos), A2F BHAMZ-F-EA]=(NaOtBu) 3o, 3l7] & 4-1¢9 H| &= Z3gsla, &
TS SR sto] 110TCoAAl 12A17F & wHAIFTE. BES T4 & A4 WZA7|a, E-tolE 22 |

S AFEEY {715 E EEdn. 9o fU15E B SATAUEFRSR 7Axste] A 3 &HE SR/ A

Aste] 2,7-di-tert-butyl-9,9-dimethyl-N,N-diphenyl-5-bromo-9H-xanthen-4-amine(65%)S A lt}.

i# 4-1
xanthene(br) diphenylamine Pd(dba)3 Xantphos NaOBu
My 480.28 169.23 915.74 578.62 96.11
5%mol 5%rmol
mmel 1.25mmol 1.315mmol 9
0.063 0.063
g 0.698¢ 0.2228 0.0568 0.037g 0.864¢g
Eq 1 1.05 0.05 0.05 7.2
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(4-2)
o
Molecular Weight: 568.60 -
u e
Ho -~ H i — &N
i = I (‘;LNJ I Pd{PPhsls / K205 F ‘\\ N I =
e S = 1,4-Dioxane [ HaQ Nt e

E
3

#

& Br - <={ - f \}_ .
s Bo 101°C overnight o :L/

| = = \~/ OK( Il = | |
| FAY = el
1-phenyl-2-{£-(4,4.5 5-tetramethyl-1,3, 2-dioxaborolan-2-yl jphenyl)-1H- £ L

benzo|dlimidazole Molecular Weight: 758.02
Maolecular Weight: 386.30

2,7-di-tert-butyl-9,9-dimethyl-N,N-diphenyl-5-bromo-9H-xant hen-4-amine @} 1-phenyl1-2-(4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-y1)phenyl)-1H-benzo[d]imidazoleS HEG7| 2~ (Egddxaa) g5
(Pd(PPh3)4), 1,4-tho]SAQl, €AFZE(K2003) &4 3fell, 3l7] & 4-29] H|&=2 ZF38taL, 101TolA 124
BBk WMAAT. e $A F AeelA WAAA R, AdelHE B 35§ FF ¥ 2ol
e Agel 57152 BT, Dol #7152 B4 FAFLUEFOR Axste] A o §uE TH A

7Aste] FAO 3HHE (3)(65%)s FAUT.

'H NIR (CDCl3-Dy, 500MHz): o 7.93-7.91 (d, J = 10.0Hz, 1H), 7.42-7.34 (m, 2H), 7.12-7.10 (d, J =
10.0Hz, 2H), 7.07-7.05 (d, J = 10.0Hz, 2H), 7.00 (s, 1H), 6.98 (s, 1H), 6.83 (d, 2H), 1.76(s, 6H),
1.39 (s, 9H), 1.34 (s, 9H);

13C NMR (CDCls-Dy, 125.7MHz): o 147.1, 145.4, 132.7, 130.8, 129.8, 128.3, 126.3, 122.2, 121.0, 120.5,
110.4, 34.9, 34.5, 32.4, 31.5, 31.4. [Bruker AVANCE III 500Mhz]

3 4-2
1-phenyl-2-(4-(4,4,5,5-tetramnethyl-1,3,2-
xanthene-DPA-1-(H) dioxaborolan—2-yl)phenyl)- 1H- Pd(PPh3)4 K2Cc03
benzo[d]imidazole
Iw 568.60 396.30 1155.58 138.21
B%mol
mmol 0.27mmol 0.324mmol 1.08
0.014
g 0.145g 0.128g 0.0161g 0.148¢
Eq 1 1.2 0.05 4
(5) e (4)[2,7-di-tert-butyl-N,N-bis(4-f luorophenyl )-9,9-dimethy1-5-(4-(1-phenyl-1H-

benzo[d]imidazol-2-y1)phenyl)-9H-xanthen-4-amine] 2] A
(5-1)

;} N
e = Br
\Mi\k £ \f l/j«\F e J‘\\Q
Py

Molecular Weight: 205.24

4,5-dibromo-2,7-di-tert-butyl-9,9-dimethyl-9H-xanthene®} diphenylamine Eﬂ/\(qmﬁ dlolA &) 2}
F(Pd(dba)3), ZFEZ(Xantphos), 4F HAME-F-FAF]=(NaOtBu) 3stell, 3st7] & 5-1¢ H|&=2 EFsta, &
FAE G2 st 110TolA 1243 &t WA ZATE, Wk T2 & ALoA WZA7]1, E-tlo]E2 =22
A& AHEste] f715S 29T, 4ol f715S 5 FAFAUEFORE dxste] 4% o &uE 7 Al
2,7-di-tert-butyl-N,N-bis(4-fluorophenyl)-9,9-dimethyl-5-bromo-9H-xanthen-4-amine(44%) <

4

2 X o
x2 o |

£ 2
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i 51
diphenylamine
wxanthene(br) Pd(dba)3 Xantphos NaOBu
()
M 480.28 206.21 915.74 578.62 96.11
5%rnol 5%rnol
ol 1. 7rmmol 2.049mmol 12.24
0.085 0.085
[ 0.816g 0.42g 0.078g 0.05g 1.176g
Eaq 1 1.2 0.05 0.05 7.2
(5-2)

Molecular Weight: 604 .58
F F
O g @NQ Pd(PPhs)s / K,CO;
N 5 N“z“ 1,4-Dioxane / H,0
r

4
0} Bo

Oy 3%

1-phenyl-2-{4-(4,4,5 5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl -1 H-

benzo[dlimidazole
Molecular Weight: 396.30

101°C overnight

Molecular Weight: 794.00

2,7-di-tert-butyl-N,N-bis(4-fluorophenyl)-9,9-dimethyl-5-bromo—9H-xanthen-4-amine3} 1-pheny1-2-(4-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)-1H-benzo[d] imidazoles EIEZH7|=(EZHAIE=T)
Zebg (PAd(PPh3)4), 1,4-the]SAIQ1, ¥bZE(K2003) &9 stoll, &t7] & 5-29] H]&= E33taL, 101TolA
12417 FeF nekAIZTh jE A § AZoA WZA7|AL, 7S o
2HERIS AREst  fU1EE . 2% #UIES e 34l
S AAst FAe s (4)(52%)S AU

H NMR (CDC15-Dy, 500MHz): o 7.98-7.96 (d, J = 10.0Hz, 1H), 7.47 (m, 4H), 7.35 (m, 4H), 7.13-7.11 (d,

J = 10.0Hz, 2H), 7.08-7.07 (d, J = 10.0Hz, 2H), 1.71 (s, 6H), 1.39 (s ,9H), 1.34 (s, 9H);

13C NMR (CDCls=Dy, 125.7MHz): o 158.6, 156.7, 146.4, 145.5, 143.5, 132.9, 126.2, 122.1, 115.4, 110.4,

53.4, 35.0, 34.5, 32.2, 31.5, 31.4. [Bruker AVANCE III 500Mhz]

3 52
1-phenyl-2-(4-(4,4,5,5-tetramethyl-
xanthene-DPA-1-(F) 1,3,2-dioxaborolan-2-yl)phenyl)-1H- PA(PPh3Y R2C03
benzo[d]imidazole
Mw 604.58 396.30 1155.58 138.21
5%rnol
mmol 0.24mmol 0.288mmol 0.96
0.012
g 0.145g 0.114¢g 0.0139¢ 0.133¢g
Eq 1 12 0.05 4

(6) 3LE (5)[4,4'-((2,7-di-tert-butyl-9,9-dimethyl-5-(4-(1-phenyl-1H-benzo[d]imidazol-2-y1)phenyl )-
9H-xanthen—4-yl)azanediyl)dibenzonitrile] 2 34
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b, peveg
g O
* Weern

4,5-dibromo-2,7-di-tert-butyl-9,9-dimethyl-9H-xanthene™ diphenylamine< E]/\(‘ﬂf” A dolA =)}
H(Pd(dba)3), #ZEA(Xantphos), 2H EHAMZ-F-EA}o]=(NaOtBu) 3o, &7] & 6-1¢ H|E&EE &3, &
Fas B2 3o 110TCoA 12413 F<t ANAIZTE, ¥ T2 & ALoA W27 3, E-tho|EZ 2|
A& A3 IS HEd. dod fU1EE T SAFAUEFOR dFxete] Iy 3 &uE FH Al
A3} 4,4'-((2,7-di-tert-butyl-9,9-dimethyl-5-bromo-9H-xanthen—4-y1)azanediyl)dibenzonitrile(49%)&
AATE.

3t 6-1
diphenylamine
xanthene(br) Pd(dba)3 Xantphos NaO'Bu
(CN)
M 480.28 219.25 916.74 578.62 96.11
5%mmol 5%mmnol
rmmol 1.18mmol 1.239mmol 8.496
0.06 0.068
g 0.567g 0.272g 0.056g 0.035g 0.816g
Eq 1 1.05 0.05 0.05 7.2
(6-2)
Molecular Weight: 618.62 2 Y
CN i
M CN | =, = | N,
c@ @ @NJ J PA(PPh/ K2GO; 13 N, “\@
i N=\_\ 1,4-Dioxane | Hx0 =
M

Br = {={ ." \ i
e : i -
] ] BO 101°C overnight
L = \~/ OKQ |
| VAN

1-phenyl-2-{£-(4.4,5 S-tetramethyl-1.3, 2-dioxaborolan-2-yl jphenyl)-1H-
benzo|djimidazole Molecular Weight: 808.04
Molecular Weight: 386.30

4,4'-((2,7-di-tert-butyl-9,9-dimethyl-5-bromo-9H-xanthen-4-y1)azanediyl )dibenzonitrile®  l-phenyl-2-
(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1l)phenyl)-1H-benzol[d]imidazoleS EHIEZ7|~(EZHALE~
) ZebE (PA(PPh3)4), BAFZE(K2C03), 1,4-TtholSAIQl, & sfell, 3t7] & 6-29 H]&=E &3, 101T

oA 12403k ok WHAZTh W FA T AT BF 35 @ FF F, A PAA7L, Bl
Fredas Gesel §) 2o B4 PAFLUEFOR Azekd] 0% 5 &)

< wd o, Ao #7]
(

E F5F AAst ZA9 s (5)41%) S Ut

' NMR (CDC15-Dy, 500MHz): o 7.93-7.91 (d, J = 10.0Hz, 1H), 7.42-7.34(m, 2H), 7.12-7.09(d, J = 15.0Hz,
2H), 7.07-7.04(d, J = 15.00Hz, 2H), 6.83(d, 2H), 1.76 (s, 6H), 1.39 (s, 9H), 1.34 (s, 9H);

13C NMR (CDCls=Dy, 125.7MHz): o 151.8, 147.7, 145.1, 145.8, 145.1, 133.7, 130.5, 130.0, 129.5, 129.1,

128.7, 127.5, 127.4, 125.3, 123.6, 123.2, 122.3, 119.9, 118.3, 115.1, 114.9, 110.59, 101.3, 35.2,
34.7, 34.6, 31.5, 31.4. [Bruker AVANCE III 500Mhz]
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i 6-2
1-phenyl-2-(4-(4,4,5,5-tetramethyl-1,3,2-
xanthene-DPA~1-(CN) dioxaborolan-2-yl)phenyl)- 1H- PA(PPh3)4 K2C03
‘benzo[d]imidazole
Mw 618.62 396.30 11656.58 138.21
5%rmol
mmol 0.2mrmol 0.24mmol 0.8
0.01
g 0.1237¢ 0.095g 0.012g 0.1105¢
Eq 1 1.2 0.05 4

A e T2 g
B ool o AAee] wE 53 (1] sk MR dolEl('H Proton NIR 2 C Carbon NWR):E X 30 %=A3}
B oubge] o AAldle] wWe 3= (2)e] Bt MR HlolEl(H Proton NR 2 C Carbon NIR): % 4]
EAEAT, B w9 Aajee] w2 s&E (3)e] tF MR el (H Proton NiR 2 C Carbon NIR)E %=
5o mAlElAT. H wwe] o Axdo] @ BEE (4)o] thF NIR HlolE](H Proton N\R 2 C Carbon NM
RE % 6o mASGT. B wEe] o Axdd] B 318E (5)o] tek MR HlolE(H Proton MR 2 C
=

B ggtEe] dPEA

2 oago] AAde] w2 sgE (1) WA (5)° ¥ 4] FHe gl mAET. & g wAE g

(D WA (5] 74 FAeA s, #5 270 ojyd A4 A2 (Fd)o # =

Aoz iE Blojue giel dehda gtk o]3le A4
I &

MBS R wYE e S o] "k, oj9h o] g Ry A MRS SATeRs, & UH
<] F e olefel Ald A F A &401 slE A

Aol wE e (1) WA (5= ¥
WA el e 208K(E2)olA FA FF AE 2 FH(l
Rtk olZA, sEE (1) WA (5)F 9843 A8 % A5 (TADF)

i

¥

FFI

g o] AAjee] W FE (1) WA (5)¢] UV ¢ PL 24 Eﬂ%% = 9ol =AIEIITE. = 9o =AlE whe}
Zol IV 2 PL ~FER | oty Yol HAFrlEdoe] 24 dAFolelA ket AAFNR Ars A0 94
oA A 9407 Blue-shift 3Fgith. oleld wAsi= Ha}l o]F9 Holo| od Ao Heltl, PL AHEH
A 7EEd T XID-HY ¥4 o 3732 560mme] ATt o] A2 2.68eVel] &} A A e sdE ™ DFTSF CVE
AFE-3lo] HOMOSF LUMO #k& ZAsHATh. (HOMO = -4.68eV, LUMO = -2.00eV) X 10& ﬂ% (1) WA (5)9]
F/4o] vt &ufel Aol PL A ERS YehM, g Ao e AAFINR AES HA g A F
o spgo] UEPES & g At ol2H, MENS dFo RN duyow Ay Fo] Jhsdithes Aol 9l

g 58
B oure] AAlde] BE §r]mgagke] (20 mA/en)S E 79 LFERNITH:
A& e 1t ITO/NPB(50nm)/CBP: 10wt% &}3t= (1)(50nm)/ TPBi(60nm)/LiF(1nm) /Al

A& e 2 ITO/NPB(50nm)/CBP: 10wt% &}3t= (5)(50nm)/ TPBi(60nm)/LiF(1nm) /Al
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®7
o g o7 ok 58 A 58 48 58 Hh FAx
10% TALF =7 CIE (x, v
W) (%) (cd/A) (1u/W) (cd/n?)
Aso 1 4.0 16.2 17.9 10.3 1488 0.65, 0.35
A 7 4.0 19.8 21.6 12.9 2211 0.31, 0.62

B ool Add 1 2 29 AFUE(mA/en)e] WE AE B
A% (cd/m)E & 120] EAEAT. o]o] o)ahd, 2 o] w2 TADF 3H3HE
Jo] 7psaithes A yEhdTh. 7]F9] TADF ii}?}%ﬂ BN

2 TADF 39tEe AEdon Ay Hdo| et AL 8l 3 5 9.

w3k, =% [Emission Color Tuning and Deep Blue Dopant Materials Based on 1,6-Bis(N-phenyl-p—(R)-
phenylamino)pyrene, J. Org. Chem. 2009, 74, 8472-8475 , o 7/WAlE nfo] we} A|Z2d 4219 I= g&L
4%7F FHoiQl wkd, 2 ddd w2 2219 T g8 HA 17.9%5 UERY. ol2X4, E U] mE 7]
G a2 udE, 188, A5 EA4S 2etde A4S & & A oy fUIeFLRAY 5L dFdl

N
) Fe atol Wi AR} dot Wi A% Efo

W
Llﬂol

ofN
ot

lo

N

flo o

/‘1 )\LZ‘SLOE xﬂo]7]- Qoiu}ﬂ.y l—%fsl—
100%l ©]2A ¥+ AHeolth, (= 1 #F=x)

w
o

X &719 AAH EA
(1) CV Data

sl7]o] HAx}A A Ao w3

7+ 3}etE9o] CV DataZs = 139 =A)8F k. CV Datadl
L 2 2498 gelsiglt. o] dHeolHE EUE 7

[e]
HAog Hol, donor (HOMO oA F¢])ut Aen=
e XE7E AAA EAAES e & 5 AT

22 rfu
o &
(o]

o
i)

r>~

)

I

2
9

l

et

Electron donor7} A|8hel Sd<d4= Fypdo= shift g5 &<l 33l BE??} A A% W data®t WL gt
S o FARS 291 & S Utk DFT / TD-DFT AR& 2]: B3LYP / 6-

(3) TD-DFT Calculation

7} 3gHEo] g TD-DFTE & 159 Z=A8keith. ZF 319& 9] Electronic TransitionsS dol&s) 2 Ay, 200-
600nm H-io]A n—on , m—w transitionS Ho|i, o] EU|Z WV data & dl=ake] AA A WV data 9}

AlaLsl e W Ao fAES 291 &9lch. DFT / TD-DFT AH& 21: B3LYP / 6-31G(d,p)

o APH =W FEstel ¥ wmge AAdE ©S FAsl ddstgon, ¥ owge wesl odd 44
A FRHE AL ohm, B owmel 1EAbe Holuhd e el ullA gl Wg AAE 5 el

webd, B odwel MY thgd AAds ¥ oumge Jl% Ae #4898 Aol ohie 4R A%

Aola, olest AAlalo] olstel ¥ wEel 7% Abgel WSt BAEE AL ohrh, aeme, ol4eld 7]
S R AAdE RE WM A H Aol P Mol okl Ao olsfsloku @ B wHe] uE W
At AT WA Aol AHHIolok v, 1% BEF WA Wl Yt RE J1% AGS B wgel @e w4
of £FHE Aoz sAsolor T Aol
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