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[386]

[387]

[388]
[389]
[390]

[391]

[392]

0™ R e o
o oo L

AL w7160 A 500ml T v Eetk A0 3o 4,4.5,5-tetramethyl-2-
(spiro[fluorene-9,9'-xanthen]-3'-yl)-1,3,2-dioxaborolane (6.50g, 16.75 mmol), 2-(2-
bromophenyl)-4,6-diphenyl-1,3,5-triazine (8.44g, 18.43 mmol)-S H E&}&} o] =2 F
& 240mlell A 3] =<1 T 2M B E -8 A (120ml)S H 7Fstar, Hl EelT] A
(Eﬂﬂléi )y (0.58g, 0.50 mmol) S 22 F 4 A3 Fot 71 wuHkatgl
U A28 5B v B S8 Alsta st o s g
7.%?} = A 713 E57< 320mlE A28t 3= 1-1 (5.11g, 55%) 5 Al %38}
o q_

MS[M+H]"= 640
<A| 2o 2>

3

~

ate k g] m

Ao H-2710014 500ml 5<% vl S2f 2~ 0) 313 4.4,5,5-tetramethyl-2-
(spiro[fluorene-9,9'-xanthen]-2'-yl)-1,3,2-dioxaborolane (7.49g, 15.41 mmol), 2-([1,1'-
biphenyl]-4-yl)-4-(2-bromophenyl)-6-phenyl-1,3,5-triazine (6.50g, 14.01 mmol)-& |
Eg}slo] = 2 F 2 240m10]) %‘rﬂ 3] =9l oM EMIZLE S8 N (120ml) S A7t

O ° O N Pd(PPhj), , K,CO, " O
+

atal, Bl E gty (B d L 29 (0. 49g,042 mmol) & ¥ F 6 Ak
EoF7hd ks TE A0 R 2 E L% il B g Al st Tkt

aYFoE 7ARE T AokeE X7 B 1210m1?-_ AA7gste] 3= 12
(6.47g, 65%)5 A =3} t}

MS[M+H]'= 716
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[393] <A z4 3>
[394]

Br @\(N\ O
p Pd(PPh3), , K,CO4 o N O

ey

Q‘O B% ES:« THEHGO, reflux S ®

[395] A& F97]0A 500ml T2 vhe Eek A0l 39 4,4,5,5-tetramethyl-2-
(spiro[fluorene-9,9'-xanthen]-2'-yl)-1,3,2-dioxaborolane (5.19g, 10.67 mmol), (4-(4-
([1,1'-biphenyl]-4-y1)-6-phenyl-1,3,5-triazin-2-yl)phenyl)boronic acid (4.50g, 9.70
mmol) g H E&}5lo] =25 260mlol] 3] =91 T oM ¥ F 44 o
(130m1)% A7belar, H Egy] 2«(Ed dd £ 282 2H5E(0. 34g, 0.29 mmol)-S 4

2 F A B 7Y wkEl Gt R0 E LR Y B 58 Al 7St F
’“E‘f’*ﬂ}:ﬂﬂ Fo® Axe F AhsH A7) AL H Edtslo] B2 557 230ml =
AAA st 3}EHE 1-3 (4.88g, 70%)5 Al 28k T}

[396]  MS[M+H]'=716

[397] <A| 29 4>

[398]

O O, Pd(PPh3)4 , K2C03

OQ THF/H,0, reflux
oo

[399] A T 71014 500ml 5 vie Zk 2~ o) 31E-E 9-bromo-10-(phenyl-
d5)anthracene (6.50g, 15.57 mmol), naphthalen- 1-ylboronic acid (5.90g, 17.13 mmol)
S HEdstol = &5 240mlol]l $HA 3] 259l ¥ 2M B 48 91(120mD)&
HobetaL, Bl E7] (B d d 22 9) 2 T5(0.54g, 047 mmol)& F 2 F- 44
7 EG Y Y. AL 0w £RE WD B 8 47515 £}
240 E AR F 95 A7) o WobA Bl o] E 320mIE A A A 3o 3}
& 2-1 (5.91g, 68%) 5 Al 253t}

[400] MS[M+H]['= 555

[401] <Al zxd 5>
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[402]

[403]

[404]
[405]
[406]

[407]

[408]

'
YO
D Br D D D Q
0,
L - Gl T ey
+
JOCL Oy OO,
D Dp ot THF/H,0, reflux 5 B
O O g 0

Ao H-21710014 500ml T+ vl =2k 2210l 9-([1,1'-biphenyl]-2-y1-d9)-10-br
omoanthracene-1,2,3,4,5,6,7,8-d8 (6.50g, 15.26 mmol), dibenzo[b,d]furan-2-ylboronic
acid (5.78g, 16.78 mmol)S B E &}8lo] = &2 F & 240mlel] ¢+ 3] 591 3 2M &
AHEE G N (120ml)2 H7FskaL, Hl BT (B ] 9 d 2 3)FehE(0.53g,
0.46 mmol)S 2L Z 3A|7F ot 71D wukshiol AL ow L s Uk &
T& AAS L st o = A28 5 s Al7] AL o ' ob Al E) o]
E 340mlE A A Q3] 3FE2-2 (6.67g, 78%)E A =8t}

MS[M+H]"= 564
<Az 6>

A #9710 4 500ml 52 vpe &2k~ = e 313HE 9-([1,1'-biphenyl]-2-yl-
d9)-10-bromoanthracene (6.50g, 15.55 mmol), phenanthren-9-ylboronic acid (5.89g,
17.11 mmol)& H| E &}8lo] =2 %2 220mlol] $HA 3] 3591 5 oM B ZHF 54 o
(110m1>% A7VshaL, Al E by (B ol d 3 223 BeHR(0.54g, 047 mmol) & 4

& F5ARE ERE b e glnh R0 8 SR E SN 2 58 A st
Aﬂ”“}:”ﬂ O 712 F 9535 A7) 2 o dolAl el o] E 250mIE A 2
Aslo] 3}3HE 2-3 (6.34g, 73%)E A %238+ o)

Bl aLe] 1
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[409]  ITO(indium tin oxide)7]- 1,000A2] 57 & vhet m 'l 9 fe) 7| #S A E el
I O

Tl Wil 2502 Al A Gl ol o, AlAl 2= 1) A /\}(Flscher Co.) Al &

ALEEES o, S92 = 1 X oJ AFMillipore Co.) Al & 2] & H (Filter) 2 222

AN ZHFE ARSI [TOS 3097 Al X 8 & {4 23] whEato] =

=3 Al S 1031 APt T Al F o] B 5, o] A EHYE, oA
=

B e o] BAIR 220 A H S sha A2 A F Skl AR A
Aok 3 A HezntE o] gato] A | 7 WE 5EF AR F AE T2

2 71%e AR

[410] ol@ A FHE ITO T8 A= Yol 517 3484 [HI-1] 2 &}7] &84 [HI-2]¢]
B3RS 98:2(EH])9 H] 7} B =& 100A9] FAE A Wy ZHste] AF¥FYE
3

[411] ©
[HI-1]

[412] A7 AEFLE Yol AF-E 546t 2492 317] 3135 [HT-1] (1150A) 2
A& 28t AF455S A8
[413] [HT-1]
[
\(

% 9o v 7 50A2 2 3l7] FF-E [EB-1] (150A)S
_]
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[415]

[416] olo] A, A7] ARpapekE 9ol w T 200A 0. o} &} ¢S BH-1¢} BD-15
40:19] FFH 2 A FAste] HFF S YA
[417] [BH-1] [BD-1]

—

seclNsasa sl
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_50
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_50
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fite]

Ko
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0.4~ 0.7A/sec

2d}o)l B = 03A/sec YT F-E 2A/sec] F
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Bl Lol 2 WA 12
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[426] g\j
vy J
o 0 auan

=

T En
oo V%

@
O s
BH-5 BH-6
00
SYNe
- s
HB-2
[427] v ] 13 WA 15
[428] [HB-1] th Al 31385 1-1, 1-2, 1-3& AF88F= A& A 9] 3tar=, 7] vlale) 13}
sAFTHH o R FU] g £AE A xS
[429] H] L] 16 WA 18
[430] [BH-1] th2] 3}3H& 2-1,2-2, 2-32 AL8-38= A& Al el slati=, A7) vl ol 134
FUguhH o 7 7] vk AR E A 28T

=]
[431] H 3l o] 19
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[432] [BH-1] tH 2! 3}31& 2-1, 2-2, 2-3-& A28} 31 [HB-1] Al 3}3H& [HB-2]& A&
St A S AlLletas, 7] vl 13 Ut hH o2 {U] Wb ARE Al xR
AT}

[433] H] o] 22 WA 36

|
[434]  [HB-1] thA 3}SHE- 1-1, 1-2, 1-3S AF-&3FaL [BH-1] th 3}8HE [BH-2] A
[BH-6]= AM-&38te 2l Al el etals=, 7] vlald 139 &Y
F AAE Al xSl
[435] 71 Ag el H el o A Al 23 {7 dg Aol 10 mA/em® ] AFE QI
VA7 Az 7] g A2 10 mA/em® 2] %‘EOM 7% A
SF, w3 a8, A AR E SASA A, 10 mA/em™e] AFE R A 7] % iy
= AIZHT95)S A st} 1 AntE &) & 1o Yehl i) T95S
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Hlale] 1 [HB-1 BH-1 4.47 4.61 (0.145,0.046) {230
Hlale] 2 [HB-1 BH-2 4.36 4.66 (0.145,0.047) [181
Hlale] 3 [HB-1 BH-3 4.40 4.64 (0.146, 0.045) |208
Hlale] 4 [HB-1 BH-4 4.44 4.68 (0.145,0.044) |203
Hlale] 5 [HB-1 BH-5 4.39 4.65 (0.146, 0.046) 207
Hlale] 6 [HB-1 BH-6 4.44 471 (0.144, 0.045) |207
Hlale] 7 |HB-2 BH-1 4.42 4.64 (0.144, 0.046) {204
Hlale] 8§ |HB-2 BH-2 431 4.69 (0.145,0.047) [173
Hlale] 9 [HB-2 BH-3 4.35 4.67 (0.146,0.045) [191
Hlale] 10 [HB-2 BH-4 4.39 471 (0.144,0.044) [201
Hlale] 11 [HB-2 BH-5 4.34 4.68 (0.145,0.046) |187
Hlale] 12 |HB-2 BH-6 4.39 4.74 (0.144, 0.045) |204
Aede 1-1 [1-1 2-1 3.57 5.73 (0.145,0.047) 366
28l o] 1-2 |1-1 2-2 3.60 571 (0.145,0.045) |368
g 1-3 [1-1 2-3 3.60 5.79 (0.144,0.047) |334
28l o] 1-4 |1-2 2-1 3.69 5.67 (0.146,0.047) |346




41

WO 2024/029809 PCT/KR2023/010663
28] 1-5 |1-2 2-2 3.70 5.62 (0.146,0.046) |347
28] 1-6 |1-2 2-3 3.71 5.62 (0.146,0.045) |316
218 o] 1-7 {1-3 2-1 3.77 5.66 (0.144,0.047) |357
A8 1-8 |1-3 2-2 3.78 5.64 (0.145,0.046) |354
28l d 19 |1-3 2-3 3.76 5.61 (0.144,0.045) |326
Hlalel] 13 |1-1 BH-1 4.09 5.33 (0.144,0.047) |273
Hlalel 14 [1-2 BH-1 4.13 5.32 (0.145,0.045) [259
Hl e 15 [1-3 BH-1 4.16 5.35 (0.146, 0.046) |266
Hlalel] 16 |HB-1 2-1 422 5.15 (0.144,0.047) 328
Hlalel] 17 |HB-1 2-2 423 521 (0.144,0.045) 339
Hlalel] 18 |HB-1 2-3 4.18 5.19 (0.145,0.046) |307
Hl e 19 |HB-2 2-1 4.17 5.18 (0.146,0.047) |304
H]alef] 20 |HB-2 2-2 4.18 5.24 (0.145,0.045) |278
Hlalef] 21 |HB-2 2-3 4.13 5.22 (0.147,0.046) |266
vl sl 22 [1-1 BH-2 4.01 5.38 (0.146,0.047) |223
Hl e 23 [1-2 BH-2 4.05 5.37 (0.145,0.045) 209
Hl el 24 [1-3 BH-2 4.01 5.40 (0.146,0.046) |221
Hl el 25 |1-1 BH-3 4.06 5.36 (0.145,0.047) 248
Hl e 26 [1-2 BH-3 4.10 5.35 (0.146,0.045) |224
Hl e 27 [1-3 BH-3 4.16 5.38 (0.146,0.046) |237
Hl el 28 |1-1 BH-4 4.08 5.40 (0.147,0.047) 238
Hl e 29 [1-2 BH-4 4.13 5.39 (0.145,0.045) |211
Hl e 30 [1-3 BH-4 4.18 5.42 (0.146,0.046) |225
Hlalel 31 |1-1 BH-5 4.11 5.37 (0.146,0.047) |246
Hlale] 32 [1-2 BH-5 4.14 5.36 (0.145,0.045) [229
Hl o] 33 [1-3 BH-5 4.20 5.39 (0.146,0.046) 239
Hl el 34 [1-1 BH-6 4.01 5.43 (0.147,0.047) 255
Hl el 35 [1-2 BH-6 4.05 5.44 (0.145,0.045) [239
Hl el 36 [1-3 BH-6 4.11 5.46 (0.146,0.046) |247
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