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[0089]

[0090]

[0091]
[0092]

[0094]

[0095]
[0096]

[0098]

[0099]
[0100]

[0102]

[0103]

[0104]

SIHSd 10-2019-0031718

3L A]

Ao 1 : setE 6 A

[ep}

(D Az 1 A 6-19] A

4-bromo-1,2-dimethoxybenzene (10 g, 0.046 mol, sigma aldrich), dichloromethane 200 mL ¥aL 0 TCeolA
boron tribromide (25.39 g, 0.101 mol, sigma aldrich)E Z7}slar Ab2olA 12 AJ7F EeF muksle] WkE-x17)
o 7S TR T H0WNalCo;) ¥ TRIE o & A8 gA (N-HEXANE @ MC)3te] <534 6-1>5 7.5 g (57§

86%) 53T,

O o4

(2) Az 2+ =24 6-2¢] A
OH !
SOSIRYS ae
Br OH
Br

6-1 6-2
Z=2r4 6-1 (10 g, 0.053 mol, sigma aldrich), Iodobenzene (24.83 g, 0.122 mol, sigma Aldrich),
potassium carbonate (29.25 g, 0.212 mol, sigma Aldrich), Iron(Il) acetylacetonate (3.74 g, 0.212 mol,

sigma aldrich), copper iodide (2.02 g, 0.011 mol, sigma aldrich), DMSO 200 mL ¥ il 140 CollA] 65 A7t

Zob wukslo] WRS AT, WS 8 T ether, H,0 ¥l EA, Sodium sulfate anhydrousE F3&te] &7 ¢

FET * AAAA S <FA 6-2>F 14.6 g (& 81%) TS5,

(3) Az 3 : 214 6-3¢] A

OO o s
Y ol

6-2 6-3

S7HAl 6-2 (10 g, 0.029 mol), potassium carbonate (0.81 g, 0.006 mol, sigma aldrich), Palladium(II)
acetate (0.66 g, 0.003 mol, sigma aldrich) pivalic acid 150 mL ¥aL 120 CollA 4547 E¢t &7/ uyks}
o] ESAIZ Y. WS TE F HO0 @ MCE o] &35t T2elE & & AHAA (N-HEXANE:EA)3lo] <F1HA 6-3>&

7.2 g (578 73%) 533

(4) Az 4 @ FIHA 6-49] A

B

ko) B-Q
EX
N

6-3 64

=74 6-3 (10 g, 0.030 mol), Bis(pinacolato)dibron (9.79 g, 0.039 mol, sigma aldrich), potassium
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[0106]

[0107]
[0108]

[0110]

[0111]

[0112]

[0114]

[0115]
[0116]

[0117]

ZIHSd 10-2019-0031718

acetate (5.82 g, 0.06 mol, sigma aldrich), PdCl,(dppf) (0.65 g, 0.0009 mol, sigma aldrich), 1,4-
Dioxane 200 mL gaL 95 C oAl 12A]7F &t uwksle] WkS AT, whe £8 3 H0 ¥ FEYE 3 & 2
A7) (N-HEXANE : NC)3lo] <Z3HA| 6-4>2 9 g (58 79%) 533t

(5) Azl 5 @ F7HA 6-59 FA

‘ﬁ&’@‘%{

6-4

1-bromo-4-iodobenzene (10 g, 0.035 mol, sigma aldrich), =%FA] 6-4 (16.3 g, 0.042 mol, sigma aldrich),
potassium carbonate (9.77 g, 0.071 mol, sigma aldrich), Pd(PPhsy), (2.04 g, 0.0018 mol, sigma aldrich),

THF 200 mL, H,0 40 mL ¥ 12A]7F E9F 35 wuksle] vkSA AL, WS 28 3 0 : MCE o] &3} =1y
£ 3 & AdAA] (N-HEXANE @ MO)3le] <F7HA] 6-5>5 12 g (5 82%) F53F3it).

(6) Az 6 @ =24 6-6¢] A

4-bromobiphenyl (10 g, 0.043 mol, sigma aldrich), 4-aminobiphenyl (8.71 g, 0.052 mol, sigma aldrich),
Sodium tert-butoxide (8.25 g, 0.086 mol, sigma aldrich), =mu] Pd(dba), (1.23 g, 0.0021 mol, sigma

aldrich), tri-tert-Bu-phosphine (0.87 g, 0.0043 mol, sigma aldrich)eol Toluene 150 mLE €3 100 T o
A 1AZE Bob wEksle] MRS A|ATH, ¥HS EFE Z R0 ¢ MCOl ZEEE 3 T HAAA (N-HEXANE : EA)3HS

<FHA 6-6>S 11.1 g (558 80.5%) S5}

=204 6-5 (10 g, 0.025 mol), =%FAl 6-6 (11.95 g, 0.030 mol), Sodium tert-butoxide (4.81 g, 0.050
mol, sigma aldrich), v} Pd(dba), (0.72 g, 0.0013 mol, sigma aldrich), tri-tert-Bu-phosphine (0.51 g,

0.0025 mol, sigma aldrich)el] Toluene 150 mLZ Yl 100 TollA 4A7F H<¢t WP@M HESAI AT, Hks &
2 5 H0 : MCOl =EEE 3 & ABAHA (N-HEXANE : EA)Sle] & 78 11.7 g (& 72.5%) 5340,

H-NMR (200MHz, CDC13): & ppm, 1H(7.91/d, 7.89/d, 7.81/d, 7.66/d, 7.38/m, 7.32/m) 2H(7.85/d, 7.79/d,
7.47/m) 3H(7.41/m) 4H(7.52/d) 6H(7.54/d, 7.51/m, 6.69/d)
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[0118]

[0120]

[0121]

[0122]

[0123]

[0125]

[0126]
[0127]

[0128]

[0129]

[0131]

[0132]

[0133]
[0134]
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LC/MS: m/z=715[ (M+1)']

Sde] 2 setE 13 §A

(1) AZd 1 : Z7r4 13-19] 84

2-bromo-9,9-dimethyl-9H-fluorene (10 g, 0.037 mol, sigma aldrich), 4-aminobiphenyl (7.43 g, 0.044 mol,
sigma aldrich), Sodium tert-butoxide (7.04 g, 0.073 mol, sigma aldrich), Zw] Pd(dba), (1.05 g, 0.0018

mol, sigma aldrich), tri-tert-Bu-phosphine (0.74 g, 0.0037 mol, sigma aldrlch)oﬂ Toluene 150 mLE ¥
100 CollA] 5A1ZF F<F wHksle] WH-SAFH Y, ¥8 5 T [ @ MC o SEEE ¢ & AHAAA (N-HEXANE

MO)Bke] <A 13-1>% 10.3 g (& 77.8%) 5319

s LI oy
i W : ;@F [ . ' S
S SIS e
. - 13-1 Kll .

13

S7H4) 6-5 (10 g, 0.024 mol), &ZFA 13-1 (10.50 g, 0.029 mol), Sodium tert-butoxide (4.65 g, 0.048
mol, sigma aldrich), Zmu] Pd(dba), (0.70 g, 0.0012 mol, sigma aldrich), tri-tert-Bu-phosphine (0.49 g,

0.0024 mol, sigma aldrich)el] Toluene 150 mLE Y3l 100C oA 4A7F ¢t wykale] wFS A AT, whs =8
T H0 ¢ MCOl FEYE 3 & AHAA (N-HEXANE : EA)3SIY] 3EE 135 12.9 g (55 76.8%) 5313},

H-NMR (200MHz, CDC13):§8 ppm, 1H(7.87/d, 7.62/d, 7.55/d, 7.41/m, 7.35/s, 7.28/m, 6.75/s, 6.58/d)
2H(7.89/d, 7.66/d, 7.52/d, 7.51/m, 7.32/m) 3H(7.38/m) 4H(7.54/d, 6.69/d) 6H(1.72/s)

LC/NS: m/z=693[ (M+1)']

Srdel 3 ¢ sHetE 40 §HA

(D) Az 12 F3ZHA 40-19] FHA

Br

Br B(OH ),
O s T |
NH

40-1

4-iodoaniline (10 g, 0.046 mol, sigma aldrich), 3-bromophenylboronic acid (10.09 g, 0.050 mol, sigma
aldrich), potassium carbonate (15.78 g, 0.114 mol, sigma aldrich), Pd(PPhs), (2.64 g, 0.0023 mol, sigma
aldrich), THF 200 mL, H:0 40 mL ¥ 6A]7F &<F &7 wwukale] Wk AT, Wh-g 73 3 1,0 : NMCE o]&3}
o SEEE 5 ARAA (N-HEXANE : EA)ste] <F3HA] 40-1>F 9 g (55 79.4%) F53H31T .
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[0136]

[0137]
[0138]

[0140]

[0141]

[0142]

[0144]

[0145]

[0146]

[0147]

[0148]

[0150]
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(2) Az 2 @ FHA 40-29] A

Br O
+ B(OHp ——=
D+ e PRAS
40-1

40-2

NH»

=7+ 40-1 (10 g, 0.040 mol), phenylboronic acid (5.90 g, 0.048 mol, sigma aldrich), potassium
carbonate (13.93 g, 0.101 mol, sigma aldrich), Pd(PPhs), (2.33 g, 0.0020 mol, sigma aldrich), THF 200

mb, 1,0 40 mL W3l 6AIRF EQF g ambste] wkgAZTh whe 8 F 0 1 MCE ol&ste] TREE ¥ F
AAGA (N-HEXANE : BA)3Fe] <F3HAl 40-2>8 9.8 g (& 79.3%) F53I3itt.

(3) Az 3 : FZHA 40-32] FHA

R
u J R ST, /ﬁ\ /n
T DS o
o B N + ﬂ/\\\]/ i [/\j o S \\/T //
Br 40-2 40-3

3-bromo-9-phenyl-9H-carbazole (10 g, 0.031 mol, TCI), &7tA] 16-1 (8.38 g, 0.034 mol), Sodium tert-
butoxide (5.97 g, 0.062 mol, sigma aldrich), Zmv] Pd(dba), (0.89 g, 0.0016 mol, sigma aldrich), tri-

tert-Bu-phosphine (0.63 g, 0.0031 mol, sigma aldrich)el Toluene 150 mL, EtOH 30 mL, H,0 15 mLE Yl
100 CollA 2A17F H¢F wybkalo] wkSA|Zvh, ¥h3 =8 3 H0 : NCol SEHS 3 F AP AA (N-HEXANE :
EA)&Fe] <ZE7HA] 40-3>S 12 ¢ (558 79.5%) 531},

(4) Azl 4 - shgh= 409 94

- PRSP
Sl U o o W S «
N aradh s 20y

Z7HA) 6-5 (10 g, 0.024 mol), Z=ZFA| 40-3 (12.95 g, 0.027 mol), Sodium tert-butoxide (4.65 g, 0.048
mol, sigma aldrich), Zmuj} Pd(dba), (0.70 g, 0.0012 mol, sigma aldrich), tri-tert-Bu-phosphine (0.49 g,

0.0024 mol, sigma aldrich)ell Toluene 150 mL, EtOH 30 mL, H,0 15 mLZ Y3 100 CellA 8AZF &<t wnka}
of AT ¥ TR F H0 ¢ MCl TEEE ¥ F HAAAA(N-HEXANE : EA)3to] 33t 405 15.7 g (¢
£ 79.2%) F5Y

H-NMR (200MHz, CDCI3): & ppm, 1H(8.12/d, 7.70/s, 7.69/d, 7.57/m, 7.45/m, 7.41/m, 7.35/s, 7.29/m,

5.93/d) 2H(7.89/d, 7.66/d, 7.63/d, 7.58/m, 7.52/d, 7.51/m, 7.48/d, 7.38/m, 7.32/m) 3H(7.50/m)
4H(7.54/d, 6.69/d)

LC/MS: m/z=818[ (M+1)']

Srde] 4 sH9kE 85 §A
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[0151]

[0152]

[0153]

[0155]

[0156]

[0157]

[0158]

[0159]

[0161]

[0162]

[0163]
[0164]
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(1) Az 1 : F3A] 85-12] 34

851

4-bromodibenzofuran (10 g, 0.041 mol, sigma aldrich), 9,9-dimethyl-9H-fluoren-2-amine (9.32 g, 0.045
mol, TCI), Sodium tert-butoxide (7.78 g, 0.081 mol, sigma aldrich), Zw] Pd(dba), (1.16 g, 0.002 mol,

sigma aldrich), tri-tert-Bu-phosphine (0.82 g, 0.004 mol, sigma aldrich)e] Toluene 150 mL, EtOH 30 mL,
H0 15 mLE 93 100 CellA 3AZF F<t ankste] whEAIZATH ¥ 5 § H0 @ MCol TREE g = AH

A (N-HEXANE @ EA)alo] <Z37HA] 85-1>% 12.2 g (28 80.3%) F53t%it).

(2) Az 2 : 3}gh= 859 94

ﬁ:;ﬁfi\ﬁji__
e O o@ T H = /:/
oo e &
A’/ : o O\_[ . I;J\ AR /
ot = L L
&5 85-1 \=»9 o

S7HA) 6-5 (10 g, 0.024 mol), =7FA 85-1 (9.99 g, 0.027 mol), Sodium tert-butoxide (4.65 g, 0.048
mol, sigma aldrich), Zmu] Pd(dba), (0.70 g, 0.0012 mol, sigma aldrich), tri-tert-Bu-phosphine (0.49 g,

0.0024 mol, sigma aldrich)ell Toluene 150 mL, EtOH 30 mL, H,0 15 mLE Y 100 CellA 8A7F &<t wnka}
of WgAZT. WE FE T H0 0 MCOl FREE ¢ F AR AHANN-HEXANE @ EA)Sto] 33HE 855 13.6 g (¢
& 79.4%) FEIAG.

H-NMR (200MHz, CDCI3): & ppm, 1H(7.87/d, 7.62/s, 7.55/d, 7.35/s, 7.28/m, 7.25/d, 7.07/m, 6.75/s,
6.58/d, 6.39/d) 2H(7.54/d, 6.69/d) 3H(7.89/d, 7.66/d, 7.32/m) 4H(7.38/m) 6H(1.72/s)

LC/NMS: m/z=707[ (M+1)']

-stll—)\é oﬂ 5 §1,§ﬂ1— 112 6‘]—/\-]

(D) Az 1 F3A 112-19] 34

\/ T

RSN
OO - O™ — ) T /;LTQ\
112-1 | /\J

o

\H/

4-bromobiphenyl (10 g, 0.043 mol, sigma aldrich), 4-amino-p-terphenyl (11.58 g, 0.047 mol, sigma
Aldrich), Sodium tert-butoxide (8.25 g, 0.089 mol, sigma aldrich), Zmuj Pd(dba), (1.23 g, 0.0021 mol,

sigma aldrich), tri-tert-Bu-phosphine (0.87 g, 0.0043 mol, sigma aldrich)o] Toluene 150 mLE ¥ir 100
Tl A 6A17F BF wHksto] REGAI AT, ¥bE T8 F H0 : MColl S®EE s F A-AGA (N-HEXANE @ MC)3}

o] <EF70A] 112-1>% 13.4 g (& 78.6%) T53HS)
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[0166]

[0167]
[0168]

[0170]

[0171]
[0172]

[0173]

[0174]

[0176]

[0177]

[0178]
[0179]
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(2) Az 2 : F3A 112-29] A

6-4 1122

1-bromo-3-iodobenzene (10 g, 0.035 mol, sigma aldrich), %A 6-4 (16.3 g, 0.042 mol, sigma aldrich),
potassium carbonate (9.77 g, 0.071 mol, sigma aldrich), Pd(PPhs), (2.04 g, 0.0018 mol, sigma aldrich),
THF 200 mL, H,0 40 mL 23l 12A1%F 5t 37 wylate] RESAZTH 98 F5 F H0 : MCE o] &3] T+
& ¢ & AYAA (N-HEXANE : MO)3she] <&57HA]l 112-2>5 12 g (& 82%) F53F3lt}.

(3) Axd 3 : 3} 1129 A

11241 12

S7HA] 112-2 (10 g, 0.024 mol), =74 112-1 (10.58 g, 0.027 mol), Sodium tert-butoxide (4.65 g, 0.048
mol, sigma aldrich), Zmu] Pd(dba), (0.70 g, 0.0012 mol, sigma aldrich), tri-tert-Bu-phosphine (0.49 g,

0.0024 mol, sigma aldrich)el] Toluene 150 mLE Y3l 100 CollA 1A ¢t wytadle] wrS A AT, whs =8
T H,0 : MCOl =EE s T ABAA (N-HEXANE : EA)SIe] 33E 1128 14 g (58 79.3%) 5391},

H-NMR (200MHz, CDC13): & ppm, 1H(7.44/m, 7.35/s, 6.89/s, 6.88/d, 6.59/d) 2H(7.89/d, 7.66/d, 7.41/m,
7.38/m, 7.32/m) 4H(7.54/d, 7.52/d, 7.51/m, 7.25/d, 6.69/d)

LC/MS: m/z=729[ (M+1)']

Ao 6 : 3}E 168 A

(1) Az 1 F3A] 168-19] 34

/
s

GO D —

3-bromodibenzo[b,d]furan (10 g, 0.041 mol, Yurui), 2-(methylthio)phenylboronic acid (8.16 g, 0.049
mol, sigma aldrich), potassium carbonate (16.78 g, 0.121 mol, sigma aldrich), Pd(PPhs), (2.34 g, 0.0020

mol, sigma aldrich), THF 200 mL, H,0 40 mL 23 4A]7F ¢t 37 wulsle] wk&Azth, whe 28 5 1,0
FAS o] 83le] ZREZE 3 = A"AA| (N-HEXANE : EA)3le] <ZE7HA) 168-1>S 10 ¢ (55 85%) $-53+5l).
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[0181]

[0182]
[0183]

[0185]

[0186]
[0187]

[0189]

[0190]
[0191]

[0193]

[0194]
[0195]
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(2) Az 2 : F3A] 168-229] A

o0 oo

Z7hAl 168-1 (10 g, 0.031 mol), THF 150 mL, acetic acid 150 mLell Z}AF8}4=2:(35%) 10 mLE M3 2 7)1et
o AoA 12413t FoF wdtete] WHEAIATE, HES TR F EHde] &ulE AASIAL 4715 MC - HO0E
ol g3l FE3 ¥ FEAA F FF3e] HIE v vS 23St

(3) Az 3 : F3HA 168-39] 34

oo —

168-2 168-3

74 168-2, Pyridine 120 mL, H,0 250 L2 ¥ 120 ColA 4 A7t F<F 3F mwksle] wheA . s
T3 F 0 : MCE ol &3dte] FETE 3 5 AAAA (N-HEXANE : MC)&te] <52+ 168-3>% 8.3 g (&
) 53T

oo

7.8%

(4) Az 4 @ F3A] 168-49] 34

o — o

168-3 168-4

=7+A 168-3 (10 g, 0.034 mol), chloroform 200 mLE ¥ 0 CE YZA|Z1 & Bromine (6.05 g, 0.038 mol,
sigma aldrich)& 3] A7MAIZ § A=A 12 AIE 53 wgkste] whgA|H T, vk 5 & 2M NaOH 4~&
NS 218314 Bromine AAZ & AAE IAE st <FIHA 168-4>F 10.6 g (58 82.3% 53kt

(5) Az 5 @ FZHA 168-59] FA

P —

168-4 168-5

=24 168-4 (10 g, 0.028 mol), Bis(pinacolato)dibron (9.35 g, 0.037 mol, sigma aldrich), potassium
acetate (5.56 g, 0.057 mol, sigma aldrich), PdCl,(dppf) (0.62 g, 0.0008 mol, sigma aldrich), 1,4~

Dioxane 200 mL Y3l 95 C oA 12413t &<t witsle] W-gA AT, 9 F5 § H0 Y3 STE8E ¢ & 2
BAA (N-HEXANE : MC)3}e] <E=71A] 168-5>% 8.8 g (& 77.7%) F53+%th.
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[0197]

[0198]
[0199]

[0201]

[0202]
[0203]

[0205]

[0206]
[0207]
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(6) Az 6 : FZHA] 168-62] A
168-5 168-6

1-bromo-4-iodobenzene (10 g, 0.035 mol, sigma aldrich), =%7FA 168-5 (15.56 g, 0.039 mol, sigma
aldrich), potassium carbonate (12.21 g, 0.088 mol, sigma aldrich), Pd(PPhs)s (2.04 g, 0.0018 mol, sigma

aldrich), THF 200 mL, H,0 40 mL ¥ il 12A17F F<t 37 ukste] vkSAIALE, vHS T3 T 1,0 : MCE o] &
sto] ZREE ¢ & AR AGA (N-HEXANE @ MC)she] <F7HA| 168-6>S 12.6 g (575 83%) F53H3itt.

(1) Az 7 @ F3A] 168-79] 34

OLF

168-7

4-bromodibenzofuran (10 g, 0.041 mol, sigma aldrich), 4-aminophenylboronic acid pinacol ester (10.64
g, 0.047 mol, sigma aldrich), potassium carbonate (13.98 g, 0.101 mol, sigma aldrich), Pd(PPhs;), (2.34
g, 0.002 mol, sigma aldrich), THF 150 mL, H;0 40 mL 23 4A7F <t 37 wwrete] kAT, w3 8

H0 @ MCE o] g3te] RS & = HAAFAN-HEXANE : MC)3te] <714 168-7>2 8.1 g (& 77.19%)

;[6‘_
59

(8) Az 8 : FZHA 168-89] 34

00 1§ R

168-8

4-bromobiphenyl (10 g, 0.043 mol, sigma aldrich), &ZFA 168-7 (12.24 g, 0.047 mol), Sodium tert-—
butoxide (8.25 g, 0.086 mol, sigma aldrich), v Pd(dba); (1.23 g, 0.0021 mol, sigma aldrich), tri-

tert-Bu-phosphine (0.87 g, 0.0043 mol, sigma aldrich)el] Toluene 150 mLE ¥ 100 CeollA 1AZF &<k
Heto] HESAIZT. WS TR S H0 ¢ MColl TEEE & § APAA (N-HEXANE @ EA)Sle] <F7HA] 168-8>%

14.4 g (5§ 81.6%) FE53+9r}).
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[0209]

[0210]

[0211]

[0212]

[0213]

[0215]

[0216]

[0217]

[0218]

[0220]

[0221]
[0222]
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(9) Az 9 : 33E 1682 A

ey
o 7 hos ] .
L5, O ey —
e |
ﬁj) R L

Z=7rA) 187-3 (10 g, 0.023 mol), F7+A] 187-4 (10.54 g, 0.026 mol), Sodium tert-butoxide (4.48 g, 0.047
mol, sigma aldrich), =1 Pd(dba), (0.67 g, 0.0012 mol, sigma aldrich), tri-tert-Bu-phosphine (0.47 g,

0.0023 mol, sigma aldrich)el] Toluene 200 mLE Yil 100 CollA 8AI7F B¢k nylks}e] HP°7\]¢‘E} [ aa=
B H,0 : MCol 2R E 3 = AAAA (N-HEXANE : EA)Ste] 3}3HE 168S 14.2 g (58 80.2% &%4.

H-NMR (200MHz, CDC13): & ppm, 1H(8.45/d, 7.98/d, 7.85/d, 7.81/d, 7.55/s, 7.50/m, 7.41/m) 2H(7.89/d,
7.66/d, 7.51/m, 7.32/m) 3H(7.52/d, 7.38/m) 6H(7.54/d, 6.69/d)

LC/MS: m/z=759 (M+1) ]

Ao 7 ¢ SehE 181 A

(1) Az 1 FZHA 181-19] A

Q Q
- CLY — F'

\ %Br

Br
18141
2,4-dibromo—-6-phenyl-1,3,5-triazine (10 g, 0.032 mol, sigma aldrich), 2-naphthylboronic acid (6.55 g,
0.038 mol, sigma aldrich), potassium carbonate (10.97 g, 0.079 mol, sigma aldrich), Pd(PPhs)s (1.83 g,
0.0016 mol, sigma aldrich), Toluene 150 mL, Ethanol 40 mL, H;0 20 mL 23 5A|7F H<F 3F wyrslo] wk-$
ANATH WS FE T B0 ;0 MCE ol&3ty FEEE 3 T AAAA (N-HEXANE : NO)3t] <F7HAl 181-1>&
8.7 g (& 75.6%) FE3IAT).

(2) Az 2 @ F3A] 181-29] 34

168-6

=24 168-6 (10 g, 0.023 mol), Bis(pinacolato)dibron (7.69 g, 0.030 mol, sigma aldrich), potassium
acetate (4.57 g, 0.047 mol, sigma aldrich), PdCl,(dppf) (0.51 g, 0.0007 mol, sigma aldrich), 1,4~

Dioxane 200 mL 2 95 TolA 1247t &<k wwksle] vk AT, ¥bS F£8 3 [0 Yil S5EYE 3 & 49

A (N-HEXANE : MC)3}e] <zZHA|l 181-2>& 8.5 g (& 76.6%) F53+3lt.
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[0224]

[0225]
[0226]

[0227]

[0228]

[0230]

[0231]

[0233]

[0234]

[0235]

[0237]

[0239]

[0240]

[0242]

[0243]
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(3) Az 3 : 3= 1819 3

Z=7rA 181-1 (10 g, 0.028 mol), =7rA] 181-2 (15.78 g, 0.033 mol), potassium carbonate (9.54 g, 0.069
mol, sigma aldrich), Pd(PPhs); (1.60 g, 0.0014 mol, sigma aldrich), Toluene 150 mL, Ethanol 40 mL, H.0

20 mL ¥ 8AIZF B¢t 37 wultsle] wESAIHTE, WS F3 F N0 ¢ MCE ol &3te] SEIE 3 T AHAA
(N-HEXANE : EA)3}e] 3I3HE 1818 12 g (58 78.2%) FE314itt.

H-NMR (200MHz, CDC13):& ppm, 1H(9.09/s, 8.49/d, 8.45/d, 7.98/d, 7.92/d, 7.89/d, 7.66/d, 7.55/s,
7.52/m, 7.50/m, 7.41/m, 7.38/m, 7.32/m) 2H(8.28/d, 8.00/d, 7.59/m, 7.51/m)

LC/NS: m/z=555[ (M+1)']

2Ap AA e

2 whgof mE AAdeA, IT0 ¥4 AL 25 mm X 25 mm <X 0.7 mme] F2 7] %oﬂ, ITO &9 o]
& el 719e o] g35ke], ug 1{4_*401 2mm X 2 mm A717F HEF g & AASH Y. 7He
?_

0
o) Aatet & Mo relo] 1 x 10 torr7b HEE & & $7]2S 7] 110 9 317

2 4o

N
fru
o
N
i

2zp AAfe 1 WA 12

B o] W FANE FFEL AAAAF FFER o], s pe a4 TE
3}

ur =
S H =
AALF S Axste], B3 g85 2T BF 545 SAS0

il
A
ally
ox!
=
=
o
Jo
N

IT0 / A&+ % (HAT_CN 5 nm) / A&+%$% (a-NPB 100 nm) / AAAAZ (10 nm)/ 4% (20 nm) / HAA}
Z (301:Liq 30 nm) / LiF(1 nm) / Al (100 nm)

PNy
T35

IT0 T Aol BEFUES A7) 98] [HAT_N]S o] &ete] AFFUZ FAS 5 meE IF 5% v

Hog FAsta, olF HATTFEEE a-NPBE AHE3dle AWslgtt. AAAXZS B dtgo] i 33k 1,

6, 13, 20, 35, 40, 62, 85, 94, 112, 136, 168% Z}z} AF&3le] 10 mme FAZ A9siul. =3, 233
q
(e}

T 2AE SgERe [BlllS ARSeta, ERE SghER [BD1]S ARSetel F17F 20 nm AT S5 Adw
shom, F7AR AR FEF(E7] [301] S9HE Lig 50% %=3) 30 nn 2 LiF 1om 2 279 100 e
How AgHsto] ‘IT7];H7:“HL%' g Azt

iy
oY
o

At vlmel 1% A% R/AANFAEGE ) AN 19 2ATEAA AAAASS CIAE g

Ay 10 22 AAjd 1 WA 129 23 5

o,

A7) Ao wEl AZzE 7] A ASF A= Source meter (Model 237, Keithley)®t 3] =7 (PR-650, Photo
Research) & ¢]&3to] Ak, dAf{F % 2&F &8 S48 1, AF EE 10 mA/ai7} 5= ALE "5 Ay
o2 Aoslo] vluslgly. dxe 7] [ 113 2.
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[0244]

[0245]

[0246]
[0247]

[0248]

[0249]

[0251]

[0252]

[0253]

[0255]

[0257]
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3* 1
A ] AAAA = i cd/A QE(%) CIEx CIEy
1 1 4.12 8.02 7.54 0.143 0.155
2 6 4.15 8.10 7.61 0.145 0.155
3 13 4.13 8.19 7.70 0.145 0.154
4 20 4.09 8.33 7.83 0.144 0.154
5 35 4.15 8.20 7.71 0.144 0.155
6 40 4.20 8.16 7.68 0.144 0.155
7 62 4.22 8.05 7.56 0.145 0.155
8 85 4.22 8.13 7.64 0.144 0.155
9 94 4.20 8.11 7.63 0.144 0.154
10 112 4.21 8.09 7.60 0.146 0.155
11 136 4.18 8.16 7.67 0.145 0.154
12 168 4.17 8.17 7.67 0.145 0.155
Hlulo 1 TCTA 4.20 6.40 5.30 0.145 0.156

471 [ 1]ellA &l
S0l F# TCTAE )&
i3

S 9 el o,

ZeAH(HaLe] 1)l H]

o Q o
XL OOy oo
RSN o0
[HAT_CN] [ a-NPB] [BH1] [BD1] [301]
o Q/@f%
% \N‘
[TCTA]
2AF Al 13 WA 19
gl we e sEEs AAsES e R
AALFAAE Axste], B3 §&& £33 23 S4&
IT0 / A&FAdS (HATCN 5 nm) / A&F5$5S (a-

HE &= [BD1

FETE E UHo = 3k 181,
2 A9sta, LiF 1 om 2@ 4F9F 100 nmE

22} Hald] 2

o deFdss A8l 98l [HAT_CN]=

+ a-NPBE A&-3}] *3‘3}3}%4.
1& AFgske] FA17F 20 nm H =7}
182, 183, 190,

_54_

3o,
=489t

NPB 100 nm) / ¥ (20 nm) / HAAF

A719 e A TRE e 3N BY {7

3, EFSol
=5 Ausiglen, 7tz da

Q ’ L
193, 198, 200& /\}%3}04 30 nm(Liq &33) F7
SR o7 Auksle] 7] A



[0258]

[0260]

[0261]

[0262]

[0263]

[0264]

[0265]

ZIHSd 10-2019-0031718

rir

2ZF Hlud 18 93 §7 A ARG ARE A7) AAd 19 AAFRAA AASFEZS B oz LY
shaba) o2l 3018 AHET 2 Al9Eta BUsA AT

Ao 10 & Al 13 WA 199 &3 54

7] Aol wel AlzE F7]dAEF A= Source meter (Model 237, Keithley)¢} 3% (PR-650, Photo

Research)& o] &3}e] e}, AF{F 2 TF a&S S439 AF EE 10 md/ a7t He A9s "Fe Ad”
219}

o2 Aojste] nlusigitt. A= 8] [F

Iz 2
A A4 AATES \ cd/A QE(%) CIEx CIEy
13 3}k 181 4.08 7.64 7.17 0.144 0.154
14 3}ah4] 182 4.12 7.72 7.23 0.145 0.155
15 3}t 183 3.92 7.91 7.43 0.145 0.154
16 3184l 190 4.11 7.57 7.10 0.145 0.155
17 3}sk2] 193 4.16 7.61 7.15 0.144 0.155
18 3184l 198 4.20 7.69 7.20 0.145 0.154
19 3}sk2] 200 4.18 7.70 7.21 0.145 0.155
H] .62 301 4.2 6.20 5.24 0.145 0.156
71 [ 2]0A &R1%t 4 9= vt ARG5Sl ALk 2ape] H
T W AX(H e 2)e] vlste] g TS AT #

X OO

[HAT_CN] [a-NPB] [BH1] [BD1] [301]

)

—_
s
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