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Az ol 3-2: 3}3+= sub 12] A%

A 714 subl-1(50 g, 149.7 mmol)-‘ﬂr H] A3 UF2E)H] B 2384 g,
164.7mmol) = Diox 1000mlel] ¥ a1 b 2 3735131t} o] & EElfGolA EH o] E
(43.2 g, 449. 1mmol) E ¥ &1 %%3] W RESE & Fel oA g dlob A B
(2.6 g,45mmol) I EZAEZ2 A ¥ A (2.5 g, 9Immol)s F Y83} 54| 7H
Ao ® Al F f75S e Agste] G& AAg T defxl {7
otk o1 & gAl FEEFEE 571 mLo] FJ8he] ol a
& sk, il v & Wil HkgE & o 7haho] of of
Aot sE5 3 E S EREZE XY o AAA S B3l 3 A

St = subl(51.4g, 90%, MS: [M+H]+ = 382.4)-8 Al| 2 &}3 ¢},

it

Azl 3-3: 2= 3-19] Al

dibenzo[b,d]furan-1-ylboronic acid T2l &}3& sublS AF8-3F 71 &) o= A 29
1-17 T gk whH o 7 o] 514 &9t = 3-1(24.4g, 57%, MS: [M+H]+ = 581.7)
2 A x5Sl
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[303]
[304] Az 3-4: 3}31E GH39] A=
[305] 315HE 1-1 t 2] 3}3HE 3-18 AF-8-3}al, 3-(phenyl-d5)-9H-carbazole-1,2,4,5
,6,7,8-d7 T Al 9H-carbazole-1,2,3,4,5,6,7,8-d8 & A}-8-3F A ol = A F o] 129} &
Al w0 2 vkl o] 314 3135 GH3(8g, 63%, MS: [M+H]+ = 737)S A &3}
AT
[306]
[307] Az 4: 31FE GH4S A=
[308]
o QL Qp
O d
oy Y
. &
4-1 GH4
[309] Az 4-1: 3} = 4-12] A&
[310] 2-(4-bromo-2-fluorophenyl)-4,6-diphenyl-1,3,5-triazine th Al 2-(5-bromo-2-
fluorophenyl)-4,6-diphenyl-1,3,5-triazine-& AF-8-¢F A1 9] ol = Al 224 3-37} 5L &
HHH o 2 8ol 314 3}3E 4-1(26.2g, 72%, MS: [M+H|+ = 494.5)-8 A 3 3}$]
=3
[311]
[312] A Zd) 4-2: 3}3= GH4 2| Al %=
[313] E}b‘m 1-1 T2 3F3HE 4-18 A3 21 9loll = Al Z2d] 129} TL3 o=
@A o] 317 3}3FE GH4(7.5g, 51%, MS: [M+H]+ = 729.9)2- A 23} ¢},
[314]
[315] A Zd 5: 313FE GH5 A=
[316] ~ A (A\YCW“% J
NeWe Y T
9l - IT\\TF - § O ’
LIT T MCIU e
<'/\Q>, -0 <:t>,d
5-1 GHS
[317] Azl 5-1: 3}3F= 5-19 A=
[318] 2-(4-bromo-2-fluorophenyl)-4,6-diphenyl-1,3,5-triazine T 2-([1,1'-

biphenyl]-3-yl)-4-(5-bromo-2-fluorophenyl)-6-phenyl-1,3,5-triazine & A}-&-3} 31
dibenzo[b,d]furan-1-ylboronic acid th4! dibenzo[b,d]furan-3-ylboronic acidE A}-&
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[319]
[320]
[321]

[322]
[323]
[324]

[325]
[326]

[327]
[328]
[329]

[330]

[331]
[332]

[333]

3k 7 Qo= Al 2o 1-13 T3 b o 2 s Ao a1 313HE 5-1(20.5g, 58%,
MS: [M+H]+ = 570.6)-& A| &3}t

Azl 5-2: 3= GH59] Az

315HE 1-1 T4l 313t 5-1-8 AF-8-3Fal, 3-(phenyl-d5)-9H-carbazole-1,2,4,5
,6,7,8-d7 Tt 4! 9H-carbazole-1,2,3,4,5,6,7,8-d8 5 AF-&-3F 71 Qo] = Al| 2ol 129} &
Ao 2 Mol 1A 335 GH5(9.4g, 74%, MS: [M+H]+ =725.9)2 A
Bk B E g

Az 6: 33¢E GH6| A=
= = \J\ N \vJ Ckl\’ll /ED
X | I/N\ﬁ X ! ]\lT ,/\I\E
NN F
I\ F —_— N 4 ( S
| Vi
7 S, D
Br W 3\ >\>
6-1 GH6

Azl 6-1: 3= 6-19] A=

dibenzo[b,d]furan-1-ylboronic acid tH4! dibenzo[b,d]thiophen-4-ylboronic acid&
A8 A 9ol = Azl 1.1 BAS w0 2 314 9] 317 33 6-1(24.8g,
66%, MS: [M+H]+ = 510.6)2 A 23} 31t}

Az 6-2: 335 GH6S] A%
§} FE -1 T 3} R 6-18 A2 A Qo= Al 129 TAE wH o g
@A o] 314 3}3FE GH6(7g, 48%, MS: [M+H]+ = 746)3 Al 23819 tf
A Zd 7: 315 GH74 A=
QW )
N P S o~ _N -
A 2 | O R T
Sse A L2
N‘\/Ij NN D FJ
I\ F [\I/F B, [ § /N 7 \/‘/\
Br ; \/ ‘ ) § y
(\;t;}/ /<</ ° \/‘J
N
7-1
GH7

Azl 7-1: 3= 7-19] A%
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[334] dibenzo[b,d]furan-1-ylboronic acid TH 4! (6-phenyldibenzo[b,d]thiophen-4-
yl)boronic acidE AF-&3F A elof| &= A| 2ol 1-13 FA s vhH o2 s Ao 114 &)
& 7-1(30.3g, 70%, MS: [M+H]+ = 586.7)3 A 23} v}

[335]

[336] A 2o 7-2: 3t= GH79| Az

[337] 315HE 1-1 T4l 313t 7-18 AF-8-3Fal, 3-(phenyl-d5)-9H-carbazole-1,2,4,5
,6,7,8-d7 T4l 9H-carbazole-1,2,3,4,5,6,7,8-d8 & A}-&-3+ Al ool &= Al x4 129} &
A3k WhH o 2 gkl o] 1A 313HE GH7(6.6g, 52%, MS: [M+H]+ = 742)S A &

A=
[338]
[339] Az 8: 33E GH8S| A=
[340] 4
@ L ALt "0
ST Ve bk J R
e . I § A\/Ni o~
o Y T
L © @
s (e
8.1 GHS8

[341] Az 8-1: 3}gH= 8-19] A=

[342] 2-(4-bromo-2-fluorophenyl)-4,6-diphenyl-1,3,5-triazine T 2-([1,1'-
biphenyl]-4-yl)-4-(4-bromo-2-fluorophenyl)-6-phenyl-1,3,5-triazine & A}-&-3} 31
dibenzo[b,d]furan-1-ylboronic acid t]4! dibenzo[b,d]thiophen-2-ylboronic acid&
Abg-aE A 9ol = Az 113 U3 w0 g s o] 11 3195 8-1(23.3g,
64%, MS: [M+H]+ = 586.7)& | =3} .

[343]

[344] Azl 8-2: 3}3& GH82| A=

[345] 315HE 1-1 t 4] 3}3HE 8-18 AF-8-3}al, 3-(phenyl-d5)-9H-carbazole-1,2,4,5
,6,7,8-d7 T4l 9H-carbazole-1,2,3,4,5,6,7,8-d8 & A}-&-3+ Al ool &= Al x4 129} &
At w02 kAl o] 1A &3HE GH8(7.6g, 60%, MS: [M+H[+ = 742)& A =
SFA T

[346]

[347]  AZxd9: 33}E GHIY A=
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[348]

[349]
[350]

[351]
[352]
[353]

[354
[355
[356
[357

[358]
[359]

[360]
[361]
[362]

GH9

A zel 9-1: 3= 9-19] A=

2-(4-bromo-2-fluorophenyl)-4,6-diphenyl-1,3,5-triazine T4 2-(5-bromo-2-
fluorophenyl)-4,6-diphenyl-1,3,5-triazine-S A}-83}3L dibenzo[b,d]furan-1-ylboronic
acid T 4! dibenzo[b,d]thiophen-1-ylboronic acid& AF-8-3F Al £l = Al 24 1-17}
A o R Aol 1A 3}3HE 9-1(28.6g, 76%, MS: [M+H]+ = 510.6)2 A

zhg e,

Azl 9-2: 3}3E- GH9S] A%
35 1-1 A FEE 9-12 A}83k A Qo= A Zof 128 =l v o7
kAo 1A 3HeHE GH(11g, 75%, MS: [M+H]+ = 746)S A %38} % T).

Az 4 10: 3FE GH109] A=

Q.
N \NrN/\\NH;/
N F

o

—_—

Br

101 GH10
Az 10-1: 3}3HE 10-19] A&
2-(4-bromo-2-fluorophenyl)-4,6-diphenyl-1,3,5-triazine T4 2-(5-bromo-2-
fluorophenyl)-4,6-diphenyl-1,3,5-triazine-S A}-83}3L dibenzo[b,d]furan-1-ylboronic
acid ™ 4! (6-phenyldibenzo[b,d]thiophen-4-yl)boronic acidE A}-83+ 3l 2| ol &= A
Zo 113 T g o s Mo 1A 83 10-1(22.9g, 53%, MS: [M+H ]+ =
586.7)& Al 23t

A Z ol 10-2: 3}3F= GH109| A=
313HE 1-1 tiAl 83t 10-18 AF8-31aL, 3-(phenyl-d5)-9H-carbazole-1,2,4,
5,6,7,8-d7 Tt 4! 9H-carbazole-1,2,3,4,5,6,7,8-d8 = A-&-3F 7 9] ol &= Al 2 of] 1-29}
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[367]

[368]

[369]

[370]

[371]

[372]

[373]

[374]

i

13k w0 g w ek Al o] A 3135 GHI0(8.2g, 65%, MS: [M+H]+ = 742) &

Az e,

[2A] 4]

A1

ITO(indium tin oxide)7]- 100 nm2] F7| 2 vtut el H §-2] 7|3 A E =<
ol ¥ar 2892 Al Fsglt). ol u), Al A 2= 3 M ARFischer Co.) A &<
ALEEES o, S92 = 8] X oJ AFMiillipore Co.) Al & 2] & H (Filter) 2 22} 2
AR FFTE AFESIA T ITOE 303 Al # ¢ & T2 23] HhEsho] =
3 Al A = 1063 A s ATt S5 Al H ol B 3, o] AL R L UAF, oA

=

£ e 44 285 =S hw ﬂzn o) A1 56

2 7| ve e AT
ol g A FvlE ITO 74 A= ol 3t7] 3= HI-AS 60 nme] F7A =2 31 F

F2sto] A3 FdES At

A7 AE FUAE Aol 3H7] 312 HATES A& F23te] 5nm 5712 A1 A

T TEes s, A1 Al A aES Al sH] 3hghE HT-AE X3 3

3lo] 50 nm FA| 9 A2 JEF5E S-S FAsSl

A7 AF545Z Yoll, 7] 3HE HT-BE 45 nm T & & A3 =2 3to] A

A A F& F A8k

7] AR A S o, 2A A 23 313HE GHIS 3H7] 332 GH-HS} 1:1 5

| 2 29k 5, 817 BEE GDF90:109] 5P| 2 40 nme] FAR ¥ F

zZhsto] W3-8 A skel

A7 wkgZ 9ol 8H7] 85 ET-AS 5 nme FA 2 A3 Z238to] 4394

& dAsksit

371 B AT el 8t 3= ET-B9} 6t7] 313t LiQE 1:19] T %1 =

218 F2Fste] 35 nme] FA 9] AR F9d R FE5ES AT

A7 AR FA 2 S Al L omd] FAE 8 EF 0| =LPE 53
F, 0lo1 A 100 nm FAZE &Fv] & T8l 7S P8kl {71 EF

A71e] Ao A {7 =9 T2 £ 5= 0.04 nm/sec WA 0.09 nm/secE A 3}
2k £ 5= 0.03 nm/secE A Bl o, 4T
o

L Z 2PN AT = 1#107 torr YA 5%10°

;
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[375]
CN
NC.__N N)\‘NrCN =
N o)
CN
HAT LiQ HI-A
5
] 0y
@wﬁf@ OO
9
HT-A HT-B GH-H
Q v
A
J L5 o
C 30
eb ET-A ET-B
[376]

[377] A Ao 2 YA 10

[378] A7) A A d 164 GHI thA], 3H7] 7 190 7] Al E 8132 A28 418 A
A=, AN 13 FA3UbH o g A 2 WA 109 §-7] 3 2AHE A 23
At 7] AA el A ARG FetE e 725 Aeehd syl eF 2

o
ol
i
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[379]

GH4

GH10

[380]

[381] N o 1WA 5
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GH®6

GH9
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[382] 7] AA el 1614 GH1 AL, 8H7] & 19 7| A8 3h3te o AFE-gF 31S A 98
Az, AA el 1 S AR g o R leﬂ 1WA 59] 7] kg 22HE Al z8kg
t}h vl arel] 1 WA 504 AFE-8F GH-A WA GH-E®] % & t}&-3} gt}
(3831 -~ T . [
SN S ¥ )
i A ~ <9
//J N N S
[ N/ | YN
NNy o \j /\> NN
m> [\/&ﬁ =/ l/ 4 V\ 7 == ~ @?1
= [ YaePUR
O - A
S )\Q/\
GH-A GH-B GH-C
L
te
DY
o | ol EIU
asals
o i(D ;F;\D\ !
GH-D GH-E
[384]
[385] [&Z4]
[386] 7] Ao 1 WA Al 10 D vl ale] 1 A 54 A2 f-7] wh3g )
AFE A7bsto] Ak &8, 43N, FH(Tw S S8t 1 2R E 817 £ 1
of JeERHATE olwf, A 2 EH-L 10 mA/em®Y] AF WS ortale] 435}
A, Tos 2 AF D E 20 mA/em?o A 7] 3] %7195 %= #3813k W 74A] o] Al zh
(hr)y= 7] gt}
[387]
[388]  [3F1]
T | EES AV) F B (cd/A) Els Tos(hr)
3= | (@10mA/em?) | (@10mA/ecm?) | BN | (@20mA/em?)
A GH1 3.51 90.4 = A 160
o 1
A GH2 3.44 89.1 = A 180
o 2
AAl | GH3 3.55 91.7 =5 Al 155
o 3

56
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[389]
[390]

1ol e ufel o], ¥ ol u}

YA
ar

371
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o
o
o
ol

)

ol

-

[391]
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2 22 EAS A = b 8] 8 EEGH-DE FHFE AV 7 E Y
o} %1 o] W El(meta) =] ol EAJste] YA Aol 7t fikE o glo] CT 545 Vet
WA et R, A 54 gl 7]olshA] shs & 9

[393]

[394] S V] AT 9] {71 g A= ¥l EEGH-A 2 GH-BE 247 A §
S Hl Lol 1 229 f7] ix} o ?‘éi?%l g T EAS YEdE &
4= At} o] = B 3} FEGH-A L GH-BE] 49 7hul & Fo|ofE] o] A A} 1% &
Fo 2 Qe -Ake] g A o] A5 A l m) -0 & e, o]of whet 4] 3
&2 12 FAH = 332 B 13 3EGH-A 2 GH-B$} @8] 74k F.olof g
o FTAE 7HHEZN FgH LXH S TH o] el

[395]

[396] 3 7] s}ehA] 12 HAIE = 8152 Ry, H Aol vl 2 FEld i ol
ZE ud o] X5k = a3 v s 98, vl usl s GH-CE A& %
Hlald] 39] f-7] kg &axbe] 548 g1ttt 71 A}, vl alo] 39] §-7] 1Y
b= Aol o] 7] Wk A ] H s &8 W Y S oA dotst
E4& U E ¢ 7 9o, ol vl zdbd-Eg ol xl -7k FolojE| &l
5 HEd 72E Pt AT A7) 3keh 18 A E = kel A 9] v
25 ehd /il 2 e @ vl d o] Y= Akl ehg A B A=) Exg A} & 7}
£ Ve A 37 dE o2 st

[397]

[398] S WAl arglel A 7 }H}io‘ 717F Eglolxle] Q2 Yol EAI8)aL, FhubE
A719] gte} 91X oiul 2 Febd/o il 2 e Lol d 7 7F EAl Sk 2] A5,
Uz Fahd/o M Z2E 2 Jﬂ 719l A} B 7l (electron donating) 54 o] 7hul& Y
710l 215 A1 ks 7] wstoll FhutE A 7] o] M A} S o] ®Hoh Aal A
T ATk kA, o] el dk T2 E TEA A kS U 7] o AERE AT X 3y
o o= g5t A5 FHtE V)0 EASHE A YA Bt o & 15}
o, A7 =& AEg Aol g EA O FIFEo] A4 g g UL ol &
A e o] F7] wh Axpe] =1 o]y H B[l EE GH-EE A& f7] &
F AAbo] v HlolH & Bl alsto] &4l 7k sttt

[399]

[400] [z o] A

[401] 1: 7132k 2: &=

[402] 3 H7EEF4 &=

[403] 5: dFTFUAF6: A3 TE5S

[404]  7: AAAZF 8 EFF

[405]  9: AF AT 10: AAT5F

[406] 11: AAFJ S 12: A T D 5525
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2

[5}312] 2]
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71 34ek4] 1-1 WA 1-8001 A,
Ary, A, X, ‘;’-l R, ]’H;q Rzo% Xﬂ 160“’” }‘1 7(39] s 3}94‘ Z%E}
[7d 73 3] A&l 9lofA,
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[7d 73 5] A 138} glo] A,
Ry WA Ry, T 3184 29} AFabA] o2 v A= B 5441,
shet .

[ 6] A1gkel 3l A,

[87% 7] :
speha 13k AeetA] 2 Al "Ry, WA Ry A2
S d; = 1 o) e T AR XSk dd e,

[7d 73 8] A
Ry WA Ris 5 3F8H24] 13 AdabA] &2 Al E Ry, A Ryl BF
Fao| A B T A0l A Ry WA Ry = 3o 13 A9tstA] &
< Urﬂix 2 Ry; WA Ry T BhH7F #ld o] AL Y 4] = 5 =4 0] 7 v
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