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[0071]
[0072]
[0073]
[0074]
[0076]
[0077]
[0079]
[0081]
[0082]

P

S

=

=

vl Pd(PPhs), (17.16 g, 0.015

=

=

mol, sigma aldrich)e]l THF 400 mLe} & 80 mL ¥l 60 TolA] 12A17F &< o
) 1-1>% 66.7 g (75 96%) <+

A

stel <32

S

EA)
-31 -

ON
11

Br
1 A (N-HEXANE :

A

A 1-19] 8

],
1-bromo-2-nitrobenzene (50 g, 0.247 mol, sigma aldrich), 2-bromophenylboronic acid (59.6 g, 0.297 mol,

sigma aldrich), potassium carbonate (90.4 g, 0.94 mol, sigma aldrich),

(1) Az 1 -

[0083]
[0084]
[0085]



[0087]

[0088]
[0089]

[0091]

[0092]
[0093]

[0095]

[0096]
[0097]

SIHSd 10-2018-0042943

(2) Az 2 : FIHA] 1-29] A

dp go—do

1-2

=34 1-1 (28 g, 0.1 mol), triphenylphosphine (79.2 g, 0.302 mol, sigma aldrich), 1,2-dichlorobenzene
200 mL 232 180 TolA 12A17F E¢F mukele] wh-3 Az, w3 £8 F H0 : MCo| ZEIE 3t T A-AA

(N-HEXANE) 3} <ZF7HA] 1-2>2 20 ¢ (5 80%) 53+ t}.

(3) Az 3 : FIHA] 1-39] A

H | @
LU o

A 1-2 (20 g, 0.081 mol), iodobenzene (41.4 g, 0.203 mol, sigma aldrich), potassium carbonate
(33.69 g, 0.244 mol, sigma aldrich), Cu (10.33 g, 0.162 mol, sigma aldrich), dibenzo-18-crown-6 (2.93
g, 0.008 mol, sigma Aldrich), Dimethylformamide 150 mL Y3l 150 ColA 12413t &<t wwkste] HE-SA|F T},
Hhe FE T N0 NCl FEEE 3 T APAA (NHEXANE) 3] <FHAI1-3>5 24 g (55893%) 5310

(4) Az 4 @ FIHA] 1-49] A

o . ¢
ootk —

-B

14
=34 1-3 (36.86 g, 0.114 mol), Bis(pinacolato)dibron (34.86 g, 0.137 mol, sigma aldrich), potassium
acetate (33.68 g, 0.343 mol, sigma aldrich), PdCl,(dppf) (2.488 g, 0.0034 mol, sigma aldrich), 1,4~
Dioxane 400 mL 23 95 TCoA 12A17F Z9F wHksle] whS A AT, HS Z2 & H0 : Toluened] =ETZE 3+

T AAAA (N-HEXANE : NCO)&te] <F7HAl 1-4>2 19 g (78 40%) 53kt
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[0099]

[0100]
[0101]

[0103]

[0104]
[0105]

[0107]

[0108]
[0109]

[0110]

ZIHSd 10-2018-0042943

(5) Az 5 @ FIHA] 1-59] A

&
T -
e

XA 1-4 (17 g, 0.046 mol), 1-boromo-4-iodobenzene (15.68 g, 0.055 mol, sigma aldrich), sodium
hydroxide (5.54 g, 0.138 mol, sigma aldrich), Pd(PPhs)s (3.26 g, 0.0028 mol, sigma aldrich), THF 200

ml, & 60 mL ¥ 60 CellA 12A]3F &b mnkate] wEgAIZATE. w8 F& F HO : MCE o83t SRS
g 5 APAA (N-HEXANE : MC)3to] <F3HA| 1-5>5 16.9 g (& 92%) F53k3lct.

(6) Az 6 @ =24 1-6¢] A

16

%
¢

4-bromodibenzofuran (20 g, 0.081 mol, Yurui), 4-aminobiphenyl (16.44 g, 0.097 mol, sigma aldrich),
Sodium tert-butoxide (15.56 g, 0.16 mol, sigma aldrich), Z=mu] Pd(dba), (2.33 g, 0.004 mol, sigma

aldrich), tri-tert-Bu-phosphine(1.64 g, 0.008 mol, sigma aldrich)ol Toluene 200 mLE Y3l 100 CollA] 1
AZE Bot mwtsle] WESAIF T, WS F8 F 0 : MCl SEYE 3+ T A-AA (N-HEXANE : EA)sle] <&3t
A 1-6>8 19.2 ¢ (8 70.7% =39t

(1) Az 7 : 3155 19 34

> a -~ @
o ety o

Br

=24 1-6 (10 g, 0.03 mol), =7FA 1-5 (14.25 g, 0.036 mol), Sodium tert-butoxide (5.73 g, 0.06 mol,
sigma aldrich), Pd(dba), (0.86 g, 0.0015 mol, sigma aldrich), tri-tert-Bu-phosphine(0.60 g, 0.003 mol,

sigma aldrich)el Toluene 100 mL= Yar 90 CollA 4A7F FoF wukste] vk A AT, w3 28 3 H,0 : MCo
TwdE 3§ APAA (N-HEXANE:EA)Ste] 31948 12 14.3¢ (558 73%) TSl
H-NMR (200MHz, CDCI3):& ppm, 1H(8.55/d, 7.94/d, 7.89/d, 7.79/d, 7.66/d, 7.59/d, 7.45/m, 7.44/m,

7.43/m, 7.41/m, 7.38/m, 7.33/m, 7.07/m, 6.89/s, 6.88/d, 6.59/d, 6.39/d) 2H(7.58/m, 7.54/d, 7.52/d,
7.51/m, 7.50/d, 7.25/m, 6.69/d)
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[0111]

[0113]

[0114]

[0115]
[0116]

[0118]

[0119]
[0120]

[0122]

[0123]
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LC/MS: m/z=652[ (M+1)']

Sde 2 SSHE 14| A

(D) Az 1 F3A 14-19] A

T oM 1
r

Br

141

S7HA) 1-2 (20 g, 0.081 mol), 4-iodobiphenyl (50.1 g, 0.179 mol, sigma aldrich), potassium carbonate
(33.70 g, 0.244 mol, sigma aldrich), Cu (10.33 g, 0.162 mol, sigma aldrich), dibenzo-18-crown-6 (2.93
g, 0.008 mol, sigma Aldrich), Dimethylformamide 150 mL Y3l 150 ColA 12413t &<t wwkste] HE-SA|F T},
i3 T2 5 0 0 M FTRIE ¢+ F ARAA (N-HEXANE)she] <F3HA|14-1>S 28 g (58 86%)

(2) Az 2 @ FHA 14-29] A

g
L —

14-2

=24 14-1 (28 g, 0.070 mol), Bis(pinacolato)dibron (23.21 g, 0.091 mol, sigma aldrich), potassium
acetate (13.80 g, 0.140 mol, sigma aldrich), PdCl.(dppf) (1.54 g, 0.0021 mol, sigma aldrich), 1,4~

Dioxane 320 mL Y3 95 ColA 12A17F HoF wwksle] wbSA| AT, B8 22 3 H0 : Toluene o =2 & 3+

Z APAA (N-HEXANE : NC)&te] <F7HAl 14-2>5 16 g (5% 51%) 53},

(3) Az 3 : FZA 14-39] 34

_c

T gl
o8, O

=)

14-3
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[0124]

[0126]

[0127]
[0128]

[0129]

[0130]

[0132]

[0133]

[0134]
[0135]
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=34 14-2 (16 g, 0.036 mol), 1-boromo-3-iodobenzene (13.21 g, 0.047 mol, sigma aldrich), potassium
carbonate (14.90 g, 0.108 mol, sigma aldrich), Pd(PPhs), (2.08 g, 0.0018 mol, sigma aldrich), THF 150

mL, = 50 mL ¥al 60 TollA 12413 &<t uwkele] vkgAZTH. whg T8 F H0 : MC & o]&sto] SEE=

g & AdAAA (N-HEXANE : NCO)3le] <53 14-3>S 15.2 g (55& 89%) F-53F3itt.

7N
\;—J

C

2
: Hq‘é@hw
&

e/

>

\ N N o
7N

=/

14

=ZHA) 14-3 (10 g, 0.021 mol), =%FA 1-6 (8.48 g, 0.025 mol), Sodium tert-butoxide (4.05 g, 0.042
mol, sigma aldrich), Zwj Pd(dba), (0.61 g, 0.001 mol, sigma aldrich), tri-tert-Bu-phosphine(0.43 g,

0.002 mol, sigma aldrich)ell Toluene 100 mLE @il 100 ColA 2A)7F HoF wytdte] Wb A F T, w8 F37
T AR uA Y T AAAst FFE 145 10.8 g(5F 70%) F53H3AT.

H-NMR (200MHz, CDC13):§8 ppm, 1H(8.55/d, 7.94/d, 7.89/d, 7.66/d, 7.59/d, 7.44/m, 7.43/m, 7.38/m,
7.33/m, 7.32/m, 7.07/m, 6.89/s, 6.88/d, 6.59/d, 6.39/d) 2H(7.68/d, 7.54/d, 7.41/m, 7.25/m, 6.69/d)
3H(7.79/d) 4H(7.52/d, 7.51/m)

LC/NS: m/z=728[ (M+1)']

el 3 ¢ 3ste 159 A

(1) Az 1 : S04 15-19] ¢4

Br

4-bromodibenzofuran (20 g, 0.081 mol, Yurui), 3-aminobiphenyl (16.44 g, 0.097 mol, sigma aldrich),
Sodium tert-butoxide (15.56 g, 0.16 mol, sigma aldrich), Zmu} Pd(dba), (2.33 g, 0.004 mol, sigma

aldrich), tri-tert-Bu-phosphine(1.64 g, 0.008 mol, sigma aldrich)ol Toluene 200 mLE Y3l 100 ColA 1
Al Eot wHkste] HEAIF T, WS TR 5 H,0 ;0 MCo SEYE 3 3 APAA (N-HEXANE @ EA)Slo] <&

A 15-1>S 19 g (F870%) F53HTh.
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[0137]

[0138]
[0139]

[0140]

[0141]

[0143]

[0144]

[0145]

[0146]

[0148]

[0149]
[0150]
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(2) Az 2 : 33E 159 A

=744 14-3 (10 g, 0.021 mol), =3rA] 15-1 (8.48 g, 0.025 mol), Sodium tert-butoxide (4.05 g, 0.042
mol, sigma aldrich), Zw] Pd(dba), (0.61 g, 0.001 mol, sigma aldrich), tri-tert-Bu-phosphine(0.43 g,

0.002 mol, sigma aldrich)el Toluene 100 mLE Y3 100 CoA] 2A17F B9k wukete] dbS AT, €S 28
S AdE nA 48 & AEASS SE 155 11.2 g(FF& 73%) TS5t

H-NMR (200MHz, CDC13):&6 ppm, 1H(8.55/d, 7.94/d, 7.89/d, 7.66/d, 7.59/d, 7.43/m, 7.38/m, 7.33/m,
7.32/m, 7.07/m, 6.88/d, , 6.39/d) 2H(7.68/d, 7.54/d, 7.44/m, 7.41/m, 7.25/m, 6.89/s, 6.88/d, 6.59/d)
3H(7.79/d) 4H(7.52/d, 7.51/m)

LC/NS: m/z=728[ (M+1) ]

Ao 4 . SI3HE 589 A

(1) Az 1 : F3A] 58-12] 34

S, ol

58-1

dibenzol[b,d]furan-4-ylboronic acid (20 g, 0.094 mol, Yurui), l-bromo-3-iodobenzene (34.69 g, 0.123
mol, sigma aldrich), potassium carbonate (39.11 g, 0.283 mol, sigma aldrich), Pd(PPhs)s (5.45 g, 0.0047

mol, sigma aldrich), THF 150 mL, & 50 mL Y3 60 TolA] 12A17F F<F wubste] wESAJF T, HES £8 &
HO @ MCE ol&3te] SEE ¢ 5 AdAA (N—HEXANE MC)Bte] <F7kA) 58-1>8 23.4 g (58 77%) 53}

Atk

(2) Az 2 @ F3A| 58-29] ¢4

A “
-0) @Q> OO &,

58-2

Z7F4) 58-1 (10 g, 0.031 mol), 2-aminobiphenyl (6.28 g, 0.037 mol, sigma aldrich), Sodium tert-
butoxide (5.95g, 0.062mol, sigma aldrich), Zwuj Pd(dba)2 (0. 89g, 0.0015mol, sigma aldrich), tri-tert-—
Bu-phosphine(0.63g, 0.003mol, sigma aldrich)el Toluene 100mlE YL 100TC oA 2A)7F E<F wHksle] HE-g-
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[0152]

[0153]

[0154]

[0155]

[0156]

[0158]

[0159]

[0160]
[0161]

[0162]

[0163]

[0165]
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ANATEH, RWEE TR F N0 0 MCol FEEE & F AAAA (N-HEXANE : MO)3Fe] <F3HA 58-2>5 9.7 g (&
A~
T

(3) Azl 3 : 3hgh= 589 94

¢ 0O
oo O —
O 0

Br

=73 1-5 (8 g, 0.020 mol), =7HA 58-2 (9.92 g, 0.024 mol), Sodium tert-butoxide (3.86 g, 0.040 mol,
sigma aldrich), Zw] Pd(dba), (0.58 g, 0.001 mol, sigma aldrich), tri-tert-Bu-phosphine(0.41 g, 0.002

mol, sigma aldrich)ol Toluene 80 mLZ WL 100 TolA 443 Feb wrksle] WhgA Y, whs 3 5 QA
¥ nA dE & AAAs 3FE 58S 10.4 g(FE 71%) FEAT).

H-NMR (200MHz, CDC13): & oppm, 1H(8.55/d, 7.94/d, 7.89/d, 7.85/d, 7.81/d, 7.79/d, 7.66/d, 7.59/d,
7.54/d, 7.45/m, 7.43/m, 7.41/m, 7.33/m , 7.32/m, 7.25/m, 7.16/m, 6.87/m, 6.69/d) 2H(7.51/m, 7.50/d,
7.44/m, 7.38/m, 6.89/s, 6.88/d, 6.59/d)

LC/NS: m/z=728[ (M+1) ]

Ao 5 ¢ shekE 619 A

() Az 1 - S5E 619 A

g 00
-: 256 - &‘

61

Z=ZHA) 14-3 (8 g, 0.017 mol), =7rA) 58-2 (8.33 g, 0.020 mol), Sodium tert-butoxide (3.24 g, 0.034
mol, sigma aldrich), Zw] Pd(dba), (0.48 g, 0.0008 mol, sigma aldrich), tri-tert-Bu-phosphine(0.34 g,

0.002 mol, sigma aldrich)o] Toluene 80 mLE 21 100 TCollA] 4A1%F E<¢F wwkale] WFSA|ZTE WHE =8
T Qe nA ZE F QA4S SFE 61 9.8 g(F& 72%) TSI

H-NMR (200MHz, CDC13):§8 ppm, 1H(8.55/d, 7.94/d, 7.89/d, 7.85/d, 7.81/d 7.66/d, 7.59/d, 7.54/d,
7.43/m, 7.33/m, 7.32/m, 7.25/m, 7.16/m, 6.87/m, 6.69/d) 2H(7.68/d, 7.52/d, 7.44/m, 7.41/m, 7.38/m,
7.08/d, 6.89/s, 6.88/d, 6.59/d) 3H(7.79/d) 4H(7.51/m)

LC/MS: m/z=804[ (M+1)']

Sdel 6 SpstE 74| A
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[0166]

[0167]
[0168]

[0170]

[0171]

[0172]

[0174]

[0175]

[0176]
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(D) Az 1 A 74-19] FA

|

B(OH), | O
0y T —

| CC

74-1

naphthalen-1-ylboronic acid (15 g, 0.087 mol, Yurui), 1,4-diiodobenzene (37.40 g, 0.113 mol, sigma
aldrich), potassium carbonate (36.16 g, 0.262 mol, sigma aldrich), Pd(PPhs)s (5.04 g, 0.0044 mol, sigma

aldrich), Tol 120 mL 23 90 TCollA 4A)7F FoF nHkste] HEEA AT, HE F8 3 1,0 : MCE o] &3t &
w2E o & A-AgA (N-HEXANE : MC)3lod <z1kA] 74-1>8 20.5 g (& 71%) 53T}

(2) Azd 2 @ S3A| 74-29] ¢4

C. o C
SOREN

=744 1-2 (15 g, 0.061 mol), =7HAl 74-1 (40.2 g, 0.122 mol), potassium carbonate (25.27 g, 0.183
mol, sigma aldrich), Cu (7.75 g, 0.122 mol, sigma aldrich), dibenzo-18-crown-6 (2.20 g, 0.006 mol,

sigma Aldrich), Dimethylformamide 150 mL ¥ L 150 TCollA 12A13F §<F nwks}e] ‘ﬂ}*‘l/\]?{i‘?}. s 5 3
DMCOl HEEE 3 5 APAA (N-HEXANE) 8kl <344 74-2>5 20.7 g (58 75%) F538H3ith.

(3) Alzd 3 @ FFHA| 74-39] ¢4

3
: iijasiji . !

A 74-2 (20 g, 0.045 mol), Bis(pinacolato)dibron (14.73 g, 0.058 mol, sigma aldrich), potassium
acetate (8.76 g, 0.089 mol, sigma aldrich), PdCl,(dppf) (0.98 g, 0.0013 mol, sigma aldrich), 1,4~
Dioxane 250 mL 2l 95 ColA 12A17F =<F wwbsle] vk A Zch, ¥b-S 28 & H0 : Toluened] SE#E 3
3 ARAAA (N-HEXANE : MO)3he] <F3bA] 74-3>% 16 g (& 51%) F53kdvh.
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[0178]

[0179]
[0180]

[0182]

[0183]

[0184]

[0185]

[0186]

[0188]
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(4) Az 4 @ FA 74-4°] FA

T oo
oBy O

74-4

1.

=34 74-3 (15 g, 0.030 mol), 1-boromo-3-iodobenzene (15.42 g, 0.055 mol, sigma aldrich), potassium
carbonate (12.55 g, 0.091 mol, sigma aldrich), Pd(PPhs), (1.75 g, 0.0015 mol, sigma aldrich), Toluene

il
rot
ok

150 mL ¥aL 90 TolA 1241k &<k aRtete] vEgAIZIG, vhg T2 5 HO0 : TolS o] &3to] S

A gA (N-HEXANE : NC)3to] <F3HA| 74-4>5 12.7 g (& 80%) F53}3l).

Rt

/3

(5) Azxd 5 : 3I5E 749

(0
»
O HN
N + o — o o
oo GO N

Q)

B

7
=24A 74-4 (8 g, 0.015 mol), =7HA 1-6 (6.14 g, 0.018 mol), Sodium tert-butoxide (2.93 g, 0.031 mol,
sigma aldrich), =" Pd(dba), (0.44 g, 0.0008 mol, sigma aldrich), tri-tert-Bu-phosphine(0.31 g, 0.002
mol, sigma aldrich)o] Toluene 80 mLZ Y@ 100 TeollA 4A17F 5¢F wpksie] wh-SA| 7t w8 285 T 44
9 A4 e F gJAAse] 3gE 4= 8.4 g(FE T1%) F5IAT.

H-NMR (200MHz, CDC13): 68 ppm, 1H(8.42/d, 8.08/d, 8.04/d, 7.94/d, 7.89/d, 7.66/d, 7.61/d, 7.59/d,
7.44/m, 7.43/m, 7.41/m, 7.38m, 7.33/m, 7.32/m, 7.07/m, 6.89/s, 6.88/d, 6.59/d, 6.39/d) 2H(8.55/d,
7.68/d, 7.55/m, 7.54/d, 7.52/d, 7.51/m, 7.25/d, 6.69/d) 3H(7.79/d)

LC/NS: m/z=778[ (M+1) ]

Ao 7 ¢ shekE 1039 §HA
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[0189]

[0190]
[0191]

[0193]

[0194]
[0195]

[0197]

[0198]
[0199]

SIHSd 10-2018-0042943

(1) Az 1 : F3A] 103-129] A

103-1

1,3,5-triiodobenzene (30 g, 0.066 mol, sigma aldrich), phenylboronic acid (18.46 g, 0.151 mol, sigma
aldrich), potassium carbonate (27.29 g, 0.198 mol, sigma aldrich), Pd(PPhs), (3.80 g, 0.003 mol, sigma

aldrich), Tol 300 mL ¥ 90 CollA 4A7F Fot mulale] M-S AAT, WS 27 T [0 : NS o] &3l =

[s}
= 3 5 A-AA (N-HEXANE : MC)3te] <F3HAl 103-1>% 9.7 g (5F841%) 53},

(2) Az 2 : F3A] 103-229] A

L ” :
R OSDEE
.

103-2

=204 1-2 (10 g, 0.041 mol), =7FA 103-1 (20.3 g, 0.057 mol), potassium carbonate (16.85 g, 0.122

mol, sigma aldrich), Cu (5.16 g, 0.081 mol, sigma aldrich), dibenzo-18-crown-6 (1.46 g, 0.004 mol,

sigma Aldrich), Dlmethylformamlde 100 mL ¥z 150 TolA 12A17F F<F wwksle] HbSA| AT, ¥ 85 5
0 @ MCol T®8E ¢ + AAA] (N-HEXANE)3}o] <FIHAl 103-2>5 14.2 g (& 74%) T53F3T}.

(3) Az 3 @ FZHA| 103-39] A

sOle
‘V‘i QOO

X

103-3

=7+ 103-2 (20 g, 0.045 mol), Bis(pinacolato)dibron (14.73 g, 0.058 mol, sigma aldrich), potassium

acetate (8.76 g, 0.089 mol, sigma aldrich), PdCl.(dppf) (0.98 g, 0.0013 mol, sigma aldrich), 1,4-
Dioxane 250 mL Wil 95 TeolA 12A13F &<t ulgkalo] 9h-gA|Z T, wh-g F5 F HO0 : Toluened| FT%#& g

3 APAA (N-HEXANE : MC)sFe] <Z7+A] 103-3>S 14.3 g (& 65%) FS3h3ct.
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[0201]

[0202]

[0203]

[0205]

[0206]
[0207]

[0209]

[0210]
[0211]

(4) Az 4 : F3A] 103-42] A

® | J
N

COTT O
o8By O

103-4

SIHSd 10-2018-0042943

=24 103-3 (15 g, 0.029 mol), 1-boromo—3-iodobenzene (10.58 g, 0.037 mol, sigma aldrich), potassium
carbonate (11.93 g, 0.086 mol, sigma aldrich), Pd(PPhs),; (1.66 g, 0.0014 mol, sigma aldrich), Toluene

150 mL ¥aL 90 TollA 12A]17F Fot wukale] WA, Wg =

(5) Azl 5 @ FZHA| 103-59] oA

Y
oY ¢

103-5

dibenzo[b,d]furan-4-ylboronic acid (10 g, 0.047 mol, Yurui),

3 5 HO @ Tol& o]&ste] S&e

HAHgA (N-HEXANE : MC)3e] <F3HA| 103-4>5 12.3 g (& 78%) F53k3itt.

il
rot
ot

1-bromo—4-iodobenzene (17.35 g, 0.061

mol, sigma aldrich), potassium carbonate (19.56 g, 0.142 mol, sigma aldrich), Pd(PPhs), (2.73 g, 0.0024

mol, sigma aldrich), THF 100 mL, & 30 mL €3l 60 TelA 124]

b ek aste] WM3AA. W Fu F

HO @ MCE o] &3l SRS 3 F A4 A] (NHEXANE : NCO)dle] <F2HA] 103-5>% 11.5 g (58& 75%) +5

s,

(6) Az 6 @ FZHA] 103-62] A

OO
o OO o

103-6

=2+ 103-5 (10 g, 0.031 mol), 3-aminobiphenyl (12.45 g, 0.037 mol, sigma aldrich), Sodium tert-
butoxide (5.95 g, 0.062 mol, sigma aldrich), Zmv] Pd(dba), (0.89 g, 0.0015 mol, sigma aldrich), tri-

tert-Bu-phosphine(0.63 g, 0.003 mol, sigma aldrich)ol Toluene 100 mLE ¥l 100 ColA 2A]7F &<t uuk
st WESAIH T, WS FE § H0 : MCol FEEE 3 ¥ AFAA (N-HEXANE @ MC)3te] <Al 103-6>8 10

g (& 79%) 539,
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[0213]

[0214]

[0215]

[0216]

[0217]

[0219]

[0220]

[0221]
[0222]

[0224]

[0225]
[0226]

SIHSd 10-2018-0042943

(7)) Az 7 - 35S 1039] A

g ,’ ® e
“” + D N
O: O: \

Br

=7+ 103-4 (8 g, 0.015 mol), =%FA 103-6 (7.18 g, 0.017 mol), Sodium tert-butoxide (2.79 g, 0.029
mol, sigma aldrich), Zu] Pd(dba), (0.42 g, 0.0007 mol, sigma aldrich), tri-tert-Bu-phosphine(0.29 g,

0.002 mol, sigma aldrich)el] Toluene 80 mLE Yil 100 ColAl 4A17F E<F wulsle] WHSA|ZTH HlS E8
T AAE uA 2 T AZAAES g§E 103S 10.3 g(5& 80%) 533t

H-NMR (200MHz, CDC13):&6 ppm, 1H(8.55/d, 7.94/d, 7.89/d, 7.79/d, 7.66/d, 7.59/d, 7.45/m, 7.44/m,
7.43/m, 7.41/m, 7.38/m, 7.33/m, 7.32/m, 7.07/m, 6.89/s, 6.83/d, 6.59/d, 6.39/d) 2H(7.58/m, 7.54/d,
7.52/d, 7.51/m, 7.50/d, 6.69/d) 6H(7.25/m)

LC/NMS: m/z=728[ (M+1) ']

Ao 8 ¢ setE 151 A

(D) Az 1 A 161-19] §FA4

S 0 — S0

Br

Br

151-1

9,9-dimethyl-9H-f luoren-2-amine (15 g, 0.072 mol, TCI), 1-bromo—4-iodobenzene (24.33 g, 0.086 mol,
sigma aldrich), Sodium tert-butoxide (13.78 g, 0.143 mol, sigma aldrich), v} Pd(dba), (2.06 g,

0.0036 mol, sigma aldrich), tri-tert-Bu-phosphine(1.45 g, 0.0072 mol, sigma aldrich)°] Toluene 100 mL
& Y3 100 TellA 2A17F &< wtslo] y-gA AT, ¥k T8 T HO - MCol S&eE & = A-AFA (N-

HEXANE : NC)3o] <FzHA]l 151-1>8 20 g (=& 80%) <=5313it).

(2) Az 2 @ A 161-29] FA
o OO -
+ —/ 7

=7+ 151-1 (15 g, 0.043 mol), 4-aminobiphenyl (8.72 g, 0.052 mol, sigma aldrich), Sodium tert-
butoxide (8.25 g, 0.086 mol, sigma aldrich), Zmu] Pd(dba), (1.23 g, 0.0021 mol, sigma aldrich), tri-

) “
<\ ®

151-2

tert-Bu-phosphine(0.87 g, 0.0043 mol, sigma aldrich)el] Toluene 150 mLE ¥ il 100 ColA 4A17F &b nyk
ste] WESAIHTE. WbS FE F H0 0 MCAl SEEE 3 & AHAA (N-HEXANE : MC)3Ste] <F3HAl 151-2>%5

=
15.1 g (& 80%) FE38+4ltt.
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[0228]

[0229]
[0230]

[0231]

[0232]

[0234]

[0235]

[0236]
[0237]

[0239]

[0240]

[0241]

SIHSd 10-2018-0042943

(3) Az 3 : 3= 1519 34

-4

n e
+ QQN\

=24 1-5 (7 g, 0.018 mol), =%HA 151-2 (9.23 g, 0.021 mol), Sodium tert-butoxide (3.38 g, 0.035
mol, sigma aldrich), Zu] Pd(dba), (0.51 g, 0.0009 mol, sigma aldrich), tri-tert-Bu-phosphine(0.36 g,

0.002 mol, sigma aldrich)dl Toluene 70 mLE Yil 100 CTolA 4AZF %< wulksle] WRSA|Z T, ¥s Z8
= AP 1A e T AdAste gEHE 1518 10.7 g(5& 81%) F53ISltt.

H-NMR (200MHz, CDC13): 8 oppm, 1H(8.55/d, 7.94/d, 7.93/d, 7.87/d, 7.79/d, 7.77/s, 7.63/d, 7.59/d,
7.55/d, 7.45/m, 7.44/m, 7.43/m, 7.41/m, 7.38/m, 7.33/m, 7.28/m, 7.25/m, 6.89/s, 6.88/d) 2H(7.58/m,
7.52/d, 7.51/m, 7.50/d, 1.74/m) 4H(7.54/d, 6.69/d)

LC/MS: m/z=754[ (M+1) ]

Ao 9 ¢ ek 1609 $H4d

(1) Az 1 : F3A 160-12] A

b b
op o — Op

Br
160-1

XA 1-4 (17 g, 0.046 mol), 1-boromo-4-iodobenzene (15.68 g, 0.055 mol, sigma aldrich), sodium
hydroxide (5.54 g, 0.138 mol, sigma aldrich), Pd(PPhs)s (3.26 g, 0.0028 mol, sigma aldrich), THF 200

mL, ¥ 60 mL Y3l 60 TolA 12A13F F<QF mukste] wbgAIFTH, HbE F8 F H0 0 MCE o] &3le FEIE
g 5 A-PAA (N-HEXANE : MC)3to] <F3HA] 160-1>2 16.9 g (58 92%) F53ak3itt.

(2) Az 2 @ F3A] 160-29] 34

v e
©\B(0H>z o

160-2

=24 1-7 (15 g, 0.042 mol), 3-bromophenylboronic acid (10.17 g, 0.051 mol, sigma aldrich), Sodium
tert-butoxide (8.11 g, 0.084 mol, sigma aldrich), Zm Pd(dba); (1.21 g, 0.0021 mol, sigma aldrich),

tri-tert-Bu-phosphine(0.85 g, 0.0042 mol, sigma aldrich)el Toluene 150 mLE %L 100 CeollA 4A]7F =<t

_48_



[0243]

[0244]
[0245]

[0246]

[0247]

[0249]

[0250]

[0251]

[0252]

SIHSd 10-2018-0042943

HESAI Y, W8 T2 5 0 ¢ MCol SEYUE 3 & AHAHAN-HEXANE : MOt <57+ 160-2>E

(3) Azl 3 @ sI3HE 1609 A

- % g
O o 9
““ o

160

=74 160-1 (7 g, 0.018 mol), ZF7HA] 160-2 (10.64 g, 0.023 mol, sigma aldrich), potassium carbonate
(7.46 g, 0.054 mol, sigma aldrich), Pd(PPhsy), (1.04 g, 0.0009 mol, sigma aldrich), Tol 80 mL ¥iL 90 C

oA 6AIZF St wwkste] REGAIZTE Wk TR F HO0 ¢ MCE o] &3t FREE ¥ §F AAAs ] =
160< 10.5 g (& 80%) F538FAct.

H-NMR (200MHz, CDC13):&6 ppm, 1H(8.55/d, 7.94/d, 7.89/d, 7.79/d, 7.66/d, 7.59/d, 7.45/m, 7.44/m,
7.43/m, 7.41/m, 7.38/m, 7.33/m, 7.32/m, 7.07/m, 6.89/s, 6.88/d) 2H(7.58/m, 7.54/d, 7.52/d, 7.51/m,
7.50/d, 6.69/d, 6.59/d, 6.39/d) 6H(7.25/m)

LC/NMS: m/z=728[ (M+1) ']

zg—)\é Q;ﬂ 10 : gﬂ_z};ﬂl— 163«] 751—}-]

(D) Az 1 : T34 163-12] A

B(OH),

i =0
©\B(OH>2 - O O

O

163-1

ZZHA 103-6 (15 g, 0.037 mol), 3-bromophenylboronic acid (8.79 g, 0.044 mol, sigma aldrich), Sodium
tert-butoxide (7.01 g, 0.073 mol, sigma aldrich), Zmu| Pd(dba), (1.05 g, 0.0018 mol, sigma aldrich),

tri-tert-Bu-phosphine(0.74 g, 0.0036 mol, sigma aldrich)el Toluene 150 mLE 3L 100 TollA 643t
agkete]l WA, HS 28 3 H0 0 MCl SEHUE 3 T AP AA (N-HEXANE @ MC)ste] <=zhA] 163-

>& 16.2 g (& 84%) 53ttt
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[0254]

[0255]
[0256]

[0257]

[0258]

[0260]

[0261]

[0263]

[0264]

[0265]

[0267]

[0268]

SIHSd 10-2018-0042943

(2) Az 2 : 3}3HE 1639 A

dn ¥
) N
O+ Q: .
PRY )

163

=7+ 160-1 (7 g, 0.018 mol), =7FA 163-1 (12.14 g, 0.023 mol), potassium carbonate (7.29 g, 0.053
mol, sigma aldrich), Pd(PPhs), (1.02 g, 0.0009 mol, sigma aldrich), Tol 70 mL 2L 90 TColA 6A17F ot

arste] WREAIZAT, ¥ TR F HO ¢ ol-gate] FwEE T F AAA st IFE 163 11.2 g (¢
& 79%) F5IA.

H-NMR (200MHz, CDC13):&6 ppm, 1H(8.55/d, 7.94/d, 7.89/d, 7.85/d, 7.81/d, 7.79/d, 7.66/d, 7.59/d,
7.45/m, 7.43/m, 7.41/m, 7.33/m, 7.32/m, 6.88/d) 2H(7.58/m, 7.54/d, 7.52/d, 7.51/m, 7.50/d, 7.44/m,
7.38/m, 6.89/s, 6.88/d, 6.69/d, 6.59/d) 5H(7.25/m)

LC/MS: m/z=804 (M+1)']

3 225 mm X 25 mm X 0.7 me & 7|F Yo, 1T0 T8 Hd=Fo] F
2ZkE IT0 el 7188 o] &ste], 23d WAool 2 mm X 2 mm Z717F HEF JHHIS &= AAsSH. 713s 2

Aejel ARF F wlolz ghele] 1 x 10 torr7k HEE & F 718 7] 110919 3] PR f71%

=

2Ab AAAe 1 WA 11

wowe] we [sheh 112 TAEs dPRe A4 A4 GFRR o], sls ge A% FRE 2t
A WY RS Axstel, BY B8-S TFW BF 5S4 4

ITO / A&FUSMHAT_CN 5 nm) / A&FE$S5(a-NPB 100 nm) / AAAA]Z(10nm) /233 (20 nm) / AAFSE
% (201:Liq 30 nm) / LiF(1 nm) / Al (100 nm)

110 % Aol 4 FA5e A7) 98] ML ol gatel 4% FAF T8 5m FAZ AT 9%

A ogyon Pystn, ofF ¥ 7552 a-NPBE AMgdtel Ausglt. A4 AMFe ¥ wyoz T4
k-
=

= 348k 1, 14, 15, 58, 61, 74, 103, 151, 160, 163 Ztzt Abg3ste] 10 mme] A= Ausigoh, ®st
F5oE T2E IFFEZE [BHS AMESla, =9E 3352 [BD1]S AFESIY F77F 20 nm A=V} H=
Autslglon  FrtE @X} %‘—%—%—(0}7] [201] 3}&E Liq 50% %=3) 30 nm % LiF 1lnm ¥ &F7]F 100 nmE

oN _ Jy/
NC_N NJ\‘NrcN <:\> =\ \F\_/ O
e S S ooo oee Y
SEpee
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[0269]

[0271]

[0272]

[0274]

[0275]

[0276]

[0277]

SIHSd 10-2018-0042943

[HAT_CN] [a-NPB] [BH1] [BD1] [201]

2z vlae] 15 9% F7Pddaxs 7] A 19 2abtzels dAx AXSE ARESHA] = AS Al9lst

2 EdshA Azsrgc.

Add 1 ¢ A AAd 1 WA 119 g 54

A7 Axdol wel AzE §7)2F 4= Source meter (Model 237, Keithley)9l 3 =74 (PR-650, Photo
Research) & o]&3to] Ak, Af/ 2 @F &8 S48, AF HWE 10 mA/ai7} S ASE "5 A"
o2 Aoslte] v, Az

fr v
4

Z 1
T AAAA S v cd/A QE(%) CIEx CIEy
A 1 sista 1 4.21 8.21 7.77 0.145 0.152
A 2 shetA 14 4.22 8.20 7.75 0.145 0.152
A9 3 s3t4 15 4.23 8.18 7.74 0.146 0.155
A 4 31314 58 4.25 8.22 7.78 0.145 0.151
A9 5 3}3t4 61 4.19 8.13 7.68 0.144 0.156
21Xl 6 313t 74 4.25 8.10 7.53 0.145 0.164
A 7 5}3141103 4.18 8.15 7.70 0.145 0.151
2 8 31314151 4.23 8.19 7.72 0.145 0.151
A 9 313141160 4.21 8.22 7.65 0.144 0.157
214 <110 31314163 4.26 8.16 7.73 0.145 0.155
vl 1 Apg-etet 4.14 5.4 4.6 0.147 0.156
71 [ e verdl das Avud, & odged i s3hes AAAAT A8 frIEgaate] A5l
T 2 el wgte] BF 5 &, YA 5E T BF 5o FAE Ee #UT 5 Ay
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