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8

L

.

L

.

o
=

ol o=
AHE-5

pe)
23|
2

Al 3-1>

3 A4
0,

A}
==

azfol A -85
5

[s]

(]

Sodium tert-butoxide (16.66 g,
Bromophenol (10 g, 0.058 mol, sigma aldrich), 1-(2-chloro-3-methoxyphenyl)propan-1-one (13.78 g, 0.69

15151

g2l A 2A1ZE EQt alwt

nl 3
OH
aho] <

. ©/Br

Pd(OAc), (0.26 g, 0.0012 mol, sigma Aldrich), Di-tert-butylneopentylphosphine (DTBNpP, 0.25 g, 0.0012
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1o e,

e ofut},
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mol, Yurui), Toluene 100 mL %3 50 TollA] 247t

A} A= 71 A
(1:1,100 mL)
A A (N-HEXANE

A 1:

do]
pe
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mol,
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(2) Az 2 : FIHA] 3-29] A

Cl \}_k
MeO o o 0 O.g©
+ B—B —_—
O 7 O o © MeO 0
Y

=24 3-1 (10 g, 0.037 mol), Bis(pinacolato)dibron (12.10 g, 0.048 mol, sigma aldrich), potassium
acetate (7.20 g, 0.073 mol, sigma aldrich), PdCl.(dppf) (0.80 g, 0.0011 mol, sigma aldrich), 1,4~

P

Dioxane 100 mL ¥il 95 C oA 12A]7F F<b ukste] wh-gA|HT, WS $5 T H0 : Toluene o T2
3 F ARAGA (N-HEXANE : MC)38lo] <5314 3-2>2 8.2 g (558 61%) 533t

(3) Alzxe] 3 @ F1A 3-3¢] A

\)—P A\
d b ®

o) . B MeO o

/ O MeO o) MeO o
L)~ (I)—0)

MeO

=24 3-1 (10 g, 0.037 mol), =%FAl 3-2 (16.03 g, 0.044 mol), potassium carbonate (15.20 g, 0.110
mol, sigma aldrich), Pd(PPhs), (2.12 g, 0.0018 mol, sigma aldrich), THF 100 mL, & 30 mL ¥ 3L 60 ColA]

6413k ek muksle] WA W TR F B0 1 NCE ol&ste] SRS T F A OHEANE ¢ N
Oste] <F kA 3-3>5 14.3 ¢ (& 82%) 5313 t).

(4) Az 4 : FIHA] 3-490] A

O L0

MeO 0 HO 0]

MeO 0 HO 0
DUaW, 0

33 34

Z=7+A 3-3 (10 g, 0.021 mol), dichlorodimethane 100 mLE Yil -78 C 3d}ol A WHEFHA] boron tribromide
(17.42 g, 0.070 mol, sigma aldrich)& 8] Wojmefar 24 5 ARF “&¢t apkspe] wkgAZith, vk
3 30 T2 YA A ﬁ} ethyl acetateE o|838te FEZE 3t & AAGA (N-HEXANE : EA)S}o] <53t
A 3-4>5 8.5 g (& 90%) F533Tt.

(5) Az 5 @ FIHA| 3-59] $HA]

0 L~
HO 0 0
HO 0 © 0
0 )0

34 35
=24 3-4 (17 g, 0.046 mol), p-TsOH (15 68 g, 0.055 mol, sigma aldrich), Toluene 100 mL Yil 12A]%F
Zot sFantale] WA Z T, WS 8 & potassium carbonate solution : EAZ o] &3le] F&3 T AHA
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Al (N-HEXANE)3}od <Z7HA| 3-5>2 6.4 g (& 66.7%) F53+-3r}.

(6) Az 6 @ =24 3-6¢] A

O OO
o} o}

o] e O
L0 [ L )—C)
7/ Br 7
3-5 3-6

Z7HA] 3-5 (10 g, 0.023 mol), chloroform 200 mL ¥3 0 C= ¥zt & uwkslH A bromine (8.21 g, 0.051
mol, sigma Aldrich) & 3] "oz, 0 ColA 1A 9k Wk & Ao A 12A17F &<t WA F U,
S 83 3 B AYUYEF 898 Y SRYE 3 F AEAH APt <A 3-65 11.5 g (575

84%) =313

(1) Az 7 @ F3HA] 3-7°] A

5O —

3-7

1-bromo—4-tert-butylbenzene (10 g, 0.047 mol, sigma aldrich), aniline (5.24 g, 0.056 mol, sigma
aldrich), Sodium tert-butoxide (9.02 g, 0.094 mol, sigma aldrich), Zu} Pd(dba), (1.35 g, 0.002 mol,

sigma aldrich), tri-tert-Bu-phosphine (0.95 g, 0.0047 mol, sigma aldrich)oﬂ Toluene 100 mL% Y 100
T oA 2A13F Bt wEkete] WA, ¥ TH T H0 © EAE ol&3ste] TRIYE 3 & AHAGgA (N-

HEXANE @ EA)&te] <F31A) 3-7>% 8.6 g (78 81%) F+53514t}.

(8) Az 8 : 3= 39 A

AR

O O

) slle

=74 3-6 (10 g, 0.017 mol), F7rA] 3-7 (9.58 g, 0.038 mol, sigma aldrich), Sodium tert-butoxide
(4.92 g, 0.051 mol, sigma aldrich), v} Pd(dba); (0.49 g, 0.001 mol, sigma aldrich), tri-tert-Bu-

phosphine (0.35 g, 0.0017 mol, sigma aldrich)®l] Toluene 100 mLE Yir 100 CollA] 2A17F H¢F wulksle] ut
SAAT. WS EFE T H0 : EAZS o] &35t FRUYES 3 T AYAA (N-HEXANE : EA)Sle] 3}8tE 3 12 ¢
(& 80%) F53h3lrt.

H-NMR (200MHz, CDCI3): & ppm, 2H(7.65/s, 7.41/m, 6.81/m) 4H(8.10/d, 7.51/m, 7.20/m, 7.01/d, 6.63/d,
6.55/d) 6H(1.93/s) 18H(1.35/s)

LC/MS: m/z=874[ (M+1)]

AAd 2 3HE 29

)

4
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(D) Az 1 FHA 29-19] A4

29-1

4-chloro-1H-benzo[d]imidazol-5-0l (10 g, 0.059 mol, Yurui), iodomethane (12.63 g, 0.089 mol, sigma
aldrich), potassium carbonate (24 59 g, 0.178 mol, sigma aldrich)oﬂ DMF 150 mLE Y11 A2oA 122413
ZoF wykste] Wk AT, ¥ 23 Z HO0 ¢ MCol S=EEE 3 3 AAAA] (N-HEXANE : MC)3dle] <F7HA)

20-1>8 9.5 g (58 87.7%) 531}

(2) Az 2 @ FZA 29-29] FHA

H Br :/;\
/> + . N
eO N 2
cl MeO N
29-1

Cl
29-2

=24 29-1 (10 g, 0.055 mol), bromobenzene (9.81 g, 0.066 mol, sigma aldrich), Sodium tert-butoxide
(10.53 g, 0.110 mol, sigma aldrich), Zw| Pd(dba), (1.57 g, 0.0027 mol, sigma aldrich), tri-tert-Bu-

phosphine (1.11 g, 0.0055 mol, sigma aldrich)el Toluene 100 mLE ¥ 32 100 TolA 2A17F &<t wHlksle] =t
SAFT. g FTE T 00 ¢ EAE o]&3le SRS S F APAA| (N-HEXANE : EA)St] <FIHAl 29-2>5

12 g (5% 84.7%) 533t}

(3) Az 3 : FZA 29-39] 34

:/;\ Br :////\
N + —_— N
ISw, C O
MeO N MeO N
Cl Cl
29-2 29-3

=74 29-2 (10 g, 0.038 mol), MgO (1.87 g, 0.046 mol, sigma aldrich), dioxane 80 mL giL AF2ol|A 10
E FoF kA7l 3 Cul (14.72 g, 0.077 mol, sigma aldrich), Pd(OAc), (0.43 g, 0.0019 mol, sigma

aldrich), triphenylphosphine (2.03 g, 0.077 mol, sigma aldrich)< bromobenzene (18.21 g, 0.12 mol,
sigma Aldrich)E dioxane 20 mLell &3|AIA HH3] A7}staL 150 T oA 12413+ &<F mHksle] RESA|H T,
S 8 T MCE FYsle] celite filter & AHAA (N-HEXANE : MO)3FS] <F3HA] 29-3>% 11 g (&
85%) 53ttt

(4) Az 4 @ FZA 29-49] FHA

; o 0 N
N + B—B —_— V,
e0 N B
¢ [ONe)

29-3 29-4

=24 29-3 (10 g, 0.03 mol), Bis(pinacolato)dibron (9.86 g, 0.039 mol, sigma aldrich), potassium
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[0165]

[0166]
[0167]

[0168]

[0169]
[0170]

[0171]

[0172]
[0173]

SIHSd 10-2017-0082459

acetate (5.86 g, 0.06 mol, sigma aldrich), PdCl,(dppf) (0.66 g, 0.0009 mol, sigma aldrich), 1,4-

o =

Dioxane 150 mL EaL 95 C oA 12A]17F HoF uwtale] WA ZATE, WS £8 3 H0 : Tolueneo| FEZS 3

-

5 AHAA (N-HEXANE © MC)3te] <F30A] 29-4>5 8.6 g (& 67.5%) F53}3itt.

(5) Azd 5 : FFHA| 29-59] ¢4

O o
g@ A D — 1 o
L -0

MeO N B
cl

NS

Q0
29-3 29-4 29-5 @

=744 29-3 (10 g, 0.03 mol), =7HA 29-4 (15.28 g, 0.036 mol), potassium carbonate (12.38 g, 0.090

mol, sigma aldrich), Pd(PPhs), (1.73 g, 0.0018 mol, sigma aldrich), Toluene 100 mL, EtOH 30 mL, & 10
ml 23 60 CollA 6A17F T<F wuksle] wh-SAZ T, WS F85 T U0 : EAE o] &3t SEYE 3 & AHA
A (N-HEXANE : EA)3lo] <F74A] 29-5>S 15 g (& 83.9%) +538}9lt).

(6) Az 6 : FZHA 29-62] FHA]

N
Lo
MeO N HO

—_—
MeO N HO
O [
N

29-5 29-6

Qéé©

A 29-5 (10 g, 0.017 mol), dichlorodimethane 100 mLE ¥ -78 T 3folA] wWHFHA] boron
tribromide (16.74 g, 0.070 mol, sigma aldrich)& 3] "ojrme|a 2olA 5AI7F &< nNkse] HkgA|
Atk e 212 F 0 CTZ Y4AA =3 ethyl acetateS o]&3to] 1Y F AHAAA (N-HEXANE : E
N3t <FA 29-6>F 8.5 g (& 89%) 53Tt

il
=)

=

(1) Az 7 @ F3A 29-79] 34

. o

o
Lo~
L)
o

296
=24 29-6 (10 g, 0.018 mol), p-TsOH (3.62 g, 0.055 mol, sigma aldrich), Toluene 100 mL ¥iL 12A]%F
Zot R wuksle] HEEA AT} WS 8 % potassium carbonate solution @ EAZS o] &3dlo] &3 & AHUA

o]
o] <FIHA 29-7>% 6.3 g (& 65%) F53AT}.
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[0174]

[0175]
[0176]

[0177]

[0178]
[0179]

[0180]

[0181]
[0182]

[0183]

[0184]

[0185]
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(8) Azl 8 @ FZHA| 29-82] 3§+

) N@
N

Br

z\z
NS

/

29-7 29 8

=24 29-7 (10 g, 0.018 mol), chloroform 200 mL Y3l 0 CE ¥z & wWks}AA bromine (6.36 g, 0.040
mol, sigma Aldrich) & HH3] "ojredt}t, 0 TolA 1A T wwk 3 AL 124]7F S¢F vkS AT},
S F8 T FAUEF F£898 Y3 RIS I F A2 JAyste] <A 29-88 10.2 g (FF

79.35%) TE53} k.

(9) Az 9 : 33 299] A

29-8 29

=704 29-8 (10 g, 0.014 mol), =%FAl 3-7 (7.30 g, 0.032 mol, sigma aldrich), Sodium tert-butoxide
(4.06 g, 0.042 mol, sigma aldrich), Zmu] Pd(dba); (0.40 g, 0.0007 mol, sigma aldrich), tri-tert-Bu-

phosphine (0.28 g, 0.0014 mol, sigma aldrich)el Toluene 100 mLE ¥ 32 100 TollA] 4A17F &<t wHlksle] =
SAFT. HbS TR T U0 : EAE o]&3sle] TREE o  AHAA (N-HEXANE : EA)SIY] 3gHE 29 & 11 g
(& 78%) +531 .

H-NMR (200MHz, CDC13): & ppm, 2H(7.45/m, 7.41/m, 6.81/m, 6.39/s) 4H(8.28/d, 7.58/m, 7.51/m, 7.50/d,
7.20/m, 7.01/d, 6.63/d, 6.55/d) 18H(1.35/s)

LC/NS: m/z=998[ (M+1)']

Aol 3 SHehE 45 §HA

(D) Az 1 : F30A] 45-19] ¢4

L, L0

—_— o

o 94

45-1

1,1'-binaphthyl-2,2'-diol (10 g, 0.035 mol, sigma aldrich), p-TsOH (7.22 g, 0.042 mol, sigma aldrich),
Toluene 100 mL Y3 12417 H9oF &-Fuwtsle] kS A AT, WS 28 & potassium carbonate solution : EA

g ol&dte] FE 5 AHAA (N-HEXANE)slo] <T3HA] 45-1>% 6.6 g (& 70%) 53kt
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[0186]

[0187]
[0188]

[0189]

[0190]
[0191]

[0192]

[0193]
[0194]

[0195]

[0196]
[0197]
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(2) Az 2 @ FHA 45-29] A

96 by

O 0O

9¢ L,

45-1 45-2

=34 45-1 (10 g, 0.037 mol), chloroform 200 mL ¥l 0 CZ= J2Z} & wHFS}HA bromine (13.1 g, 0.082
mol, sigma Aldrich)& 3] "ojmyrt, 0 CollA 1A &<t wgk & F2o) A 12417 &<t vH-gA1 7. §F
3 to] <F7HA] 45-2>8 14 g (& 88%)

o o) 2~ 2= [e) = 1 = .
ol }—Q —?,’: E}ﬂ'T_}]\_L}E% T%Qlll—e‘ 1:6_]5’— %T‘:E]% ?ﬂ' pli ZH Exé Z]Esg

0

Ol

(3) Az 3 : 3= 459 A

o0 AV
@@k O O
oot gg

452 37

45
=744 45-2 (10 g, 0.024 mol), =3rA| 3-7 (11.63 g, 0.052 mol), Sodium tert-butoxide (6.77 g, 0.070
mol, sigma aldrich), =u] Pd(dba), (0.67 g, 0.001 mol, sigma aldrich), tri-tert-Bu-phosphine (0.47 g,

0.002 mol, sigma aldrich)ol Toluene 100 mLE Y3 100 CollA 4A17F FoF nwtslo] wb-SA AT, ¥ F37
¥ H,0 @ FAZ o] &3l Z2YE 3 T AYUAA (N-HEXANE : EA)slo] 33E 458 13.7 g (& 81.7%) 5

3.
H-NMR (200MHz, CDCI3): & ppm, 2H(7.27/s. 6.81/m) 4H(8.0/d. 7.59/m., 7.20/m. 7.01/d. 6.63/d, 6.55/d)
18H(1.35/5)

LC/NMS: m/z=714[ (1) ]

4

Rt

AN 4 : 313E 46

(D) Az 1 FHA 46-19] FA

HO
OH OH OH
0L, — O
. o (90
46-1

3-bromonaphthalen-2-ol (10 g, 0.045 mol, sigma aldrich), 3-hydroxynaphthalen-2-ylboronic acid (10.96
g, 0.058 mol, alfa), potassium carbonate (15.49 g, 0.112 mol, sigma aldrich), Pd(PPhs)s (2.59 g, 0.0022

mol, sigma aldrich), THF 100 mL, & 25 mL 23 60 CTolA 6A1zF &<k wulksle] WAL, W 75 &
HO @ FAZ ol &3ty RS & F APAA (N-HEXANE : EA)SH <Z3HA] 46-1>& 10.9 g (& 85%) =3}

Atk
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[0198]

[0199]
[0200]

[0201]

[0202]
[0203]

[0204]

[0205]
[0206]

[0207]

[0208]
[0209]

[0210]

[0211]

[0212]
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(2) Az 2 @ FHA 46-29] A

20—

=24 46-1 (10 g, 0.035 mol, sigma aldrich), p-TsOH (7.22 g, 0.042 mol, sigma aldrich) Toluene 100
mL @i 12A)17F B9t dFunkale] "S- AT, 8-S £8 & potassium carbonate solution : EAZ o] &3d}o]
FE% 3 AHAGA (N-HEXANE)3to] <Z7HA] 46-2>F 6.6 g (& 70%) G533,

(3) Azl 3 @ FZHA| 46-39] A

0 Br o Br
46-2 46-3

=74 46-2 (10 g, 0.037 mol), chloroform 200 mL Yil 0
7

T2 Yzt & NksPEA] bromine (13.1 g, 0.082
mol, sigma Aldrich) & 3] Holmath. 0 TolA 1AZF &¢k ARk F AF2oA 1243 &8k w323t
= z

WS F8 F ERAEAUER 89S Y RS 3 3 424 Agste] <FHA 46-3>S 14 g (58 88%)
FESA .
(4) Az 4 : 3}5HE 469 A

0,0 — 0L tot

46-3 3-7 46

E

=744 46-3 (10 g, 0.024 mol), =3rA| 3-7 (11.63 g, 0.052 mol), Sodium tert-butoxide (6.77 g, 0.070
mol, sigma aldrich), Zw] Pd(dba), (0.67 g, 0.001 mol, sigma aldrich), tri-tert-Bu-phosphine(0.47 g,

0.002 mol, sigma aldrich)el Toluene 100 mLE Y3l 100 ColA] 4A17F B wukele] v AT, ¥lS 28
5 H,0 : EAZ o] 835l ZHEE 3t & APAA (N-HEXANE : EA)sle] 38tE 46S 13.7 g (& 81.7%) +5
A=

H-NMR (200MHz, CDCI3): & ppm, 2H(6.98/s, 6.81/m) 4H(8.08/d, 7.55/m, 7.20/m, 7.01/d, 6.63/d, 6.55/d)
18H(1.35/s)

LC/MS: m/z=714[ (W+1)]

AAe 5 ¢ sheheE 47 A

)

(D) Az 1 FHA 47-19] FA

@

471

4-bromodibenzol[b,d]furan-3-ol (10 g, 0.038 mol, Yurui), 3-hydroxydibenzol[b,d]furan-4-ylboronic acid
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[0213]

[0214]

[0215]

[0216]

[0217]
[0218]

[0219]

[0220]
[0221]

[0222]

[0223]

[0224]
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(11.27 g, 0.050 mol, Yurui), potassium carbonate (13.13 g, 0.095 mol, sigma aldrich), Pd(PPhs), (2.20

g, 0.0019 mol, sigma aldrich), THF 100 mL, & 25 mL 93 60 ColA] 6A17F ZF wultslo] v A H T}, HH-S
%8 T [0 : FAZ o]&3le Z=RyE 3 T AAAA| mﬂMME:Emoﬁ<%Pﬂ4%pEJng(¢%

80%) F=3t3ict.

(2) Azd 2 @ F3A| 47-29] ¢4

o, <o
I S

A 47-1 (10 g, 0.027 mol, sigma aldrich), p-TsOH (6.11 g, 0.036 mol, sigma aldrich) Toluene 100
mL 23 12A17F Fot SR uvkaEte] wrEA| AT, WhE £8 % potassium carbonate solution @ EAS o]-&3}o]
F&3% & AHAA (N-HEXANE)SFe] <F7HA] 47-2>5 7.4 g (7% 77.8%) 5330},

(3) Az 3 : FZA 47-39] 34

r
O Br

Z24A 47-2 (10 g, 0.029 mol), chloroform 200 mL Y3l 0 C=E ¥z & wWkslAA bromine (10.1 g, 0.063
mol, sigma Aldrich) & %3] “*O%“Wi‘r 0 COﬂ/\i 1*]7J TOF Wk F Lo A 1247F FoF WA AT
s F5 ¥ AU EF 89S TEEE 3 & AAy Jste <FA 47-3>S 12 g (5F

82.5%) 53 tt.

(4) Azl 4 - shgh= 479 94

Qo A
A +©©)<_ﬂ@ ©+

47-3 3-7 47

p=4

O

Z=ZHA) 47-3 (10 g, 0.02 mol), =7A) 3-7 (9.79 g, 0.044 mol), Sodium tert-butoxide (5.7 g, 0.059 mol,
sigma aldrich), Zmw}] Pd(dba), (0.57 g, 0.001 mol, sigma aldrich), tri-tert-Bu-phosphine (0.40 g, 0.002

mol, sigma aldrich)el] Toluene 100 mLE Y3l 100 TolA 47t &<t wHkste] WA FHTH. ¥ F£8 & 1,0
: FAZ o] &3l ZEEE 3 T APAA (N-HEXANE : EA)3le] & 475 13 g (58 82.7%) 53 t).

H-NMR (200MHz, CDC13): & ppm, 2H(7.89/d, 7.66/d, 7.65/s, 7.38/m, 7.32/m, 6.81/m) 4H(7.20/m, 7.01/d,
6.63/d, 6.55/d) 18H(1.35/s)

LC/MS: m/z=714[ (M+1)']

Aol 6 3HekE 50 §HAd
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[0225]

[0226]
[0227]

[0228]

[0229]
[0230]

[0231]

[0232]

[0233]

[0234]

[0235]
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(D Az 1 F3IHA 50-19] A

Br ' (HO)B ' O.O o
O

1-bromo-9,9-dimethyl-9H-f luoren-2-ol (10 g, 0.035 mol, Yurui), 2-hydroxy-9,9-dimethyl-9H-fluoren-1-
ylboronic acid (10.54 g, 0.042 mol, Yurui), potassium carbonate (14.34 g, 0.104 mol, sigma aldrich),
Pd(PPhs), (2.00 g, 0.0017 mol, sigma aldrich), THF 100 mL, & 25 mL ¥ 3L 60 TColAl 6A|7F &< nHls}o]

HO @ EAZ o] &3le] Z=EYE 3 & AHAA (N-HEXANE : EA)sle] <Z7HA] 50-1>%
=

(2) Az 2 : FIHA] 50-29] A

v A AT, Be 8 o
12 g (& 83%) +531%

A 47-1 (10 g, 0.024 mol, sigma aldrich), p-TsOH (9.05 g, 0.053 mol, sigma aldrich), Toluene 100
g3 1287 Fot sk ankele] WEEAF T, Wk F£H F potassium carbonate solution @ EAS o] -83}o]

mL
FZ3 3 AAAA (N-HEXANE)3lo] <F7HA] 50-2>% 8 g (8 83.6%) F53t3itt.

(3) Az 3 @ F3A] 50-32] 34

93
Sl

=24 50-2 (10 g, 0.025 mol), chloroform 200 mL B3 0 CE ¥z} & wWks}AA bromine (8.79 g, 0.055
mol, sigma Aldrich) & 3] "oz, 0 ColA 1A 9k W & Ao A 12A17F &<t WA F Y.
S T8 F SRS AYUER 895 Y FERIE o & AQAAA JAdgst <A 50-3>5 11 g (575

78.9%) 53tk

(4) Az 4 - 33E 50

o,
ot
o,

Seay

A
o ©H©)< ﬁ%%
Q0

3-7 50

_92_



[0236]

[0237]

[0238]

[0239]

[0240]

[0241]

[0242]

[0243]

[0244]

[0245]

[0246]

[0247]
[0248]
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Z=ZF4) 50-3 (10 g, 0.018 mol), =%FA 3-7 (8.83 g, 0.039 mol), Sodium tert-butoxide (5.16 g, 0.054
mol, sigma aldrich), Zv] Pd(dba), (0.51 g, 0.001 mol, sigma aldrich), tri-tert-Bu-phosphine (0.36 g,

0.0018 mol, sigma aldrich)ol] Toluene 100 mLE Yl 100 CollA 4A7F ot wukadle] wFS AT, whE EE
T M0 : FAZ o]&3le] FRUE 3 T AUAA (N-HEXANE : FA)Ste] 3§HE 508 13 g (8 82.7%) 53}

ATt
H-NMR (200MHz, CDC13):§& ppm, 2H(8.09/d, 7.61/d, 7.49/s, 7.44/m, 7.24/m, 6.81/d) 4H(7.20/m, 7.01/d,
6.63/d, 6.55/d) 12H(1.72/s) 18H(1.35/s)

LC/MS: m/z=846[ (M+1)']

Ao 7 SHehE 56 §HA

(1) Az 1 : F30A 56-19] 4

Br o ) (HO),B o 5 O o
SO GO T ey

56-1
4-bromodibenzo[b,d]furan-3-thiol (10 g, 0.036 mol, Yurui), 3-fluorodibenzolb,d]furan-4-ylboronic acid
(9.89 g, 0.043 mol, Yurui), potassium carbonate (12.38 g, 0.090 mol, sigma aldrich), Pd(PPhs), (2.07 g,
0.0018 mol, sigma aldrich), THF 100 mL, & 25 mL ¥3l 60 CTolA 6A7F ot wnkste] A H T, W &

2 3 H0 : EAE o]&sle ZEIE 3 & zgéizﬁxﬂ (N-HEXANE : EA)3}e] <F7HAl 56-1>2 11.5 g (&
83.5%) +53I .
(2) Az 2 @ FIHA 56-29] A

Fi

S 7HA 29-6 (10 g, 0.026 mol), NaH (0.94 g, 0.039 mol, sigma aldrich), Dimethyl sulfoxide 100 mL ¥l
140 ColA 5 AlZbset wwkele] gbEAHY. BEg T8 5 00 : EAo|l S#E 3 5 AHAYA (N-HEXANE :

EA)EFe] <Z 744 56-2>5 4 g (578 42%) 533,

(3) Az 3 : FZA 56-39] 34

3

=7+ 50-2 (10 g, 0.027 mol), chloroform 200 mL Y3l 0 CE ¥z & wWks}AA bromine (9.65 g, 0.060
mol, sigma Aldrich) & 3] Hojmar}, 0 TolA 1AIF 5 wRE & 324 12A17F &<t vH-SAIF T

&
S TR F AU ER F8AS Ya SEdE & 5 A o] <TZHA 50-3>5 11.5 g (5%




[0249]

[0250]
[0251]

[0252]

[0253]
[0254]

[0255]

[0256]
[0257]

[0258]

[0259]
[0260]

[0261]
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80%) F~53FSIt.

(4) Azl 4 - shgt= 569 ¥4

=74 56-3 (10 g, 0.019 mol), =ZFA 3-7 (9.49 g, 0.042 mol), Sodium tert-butoxide (5.52 g, 0.057
mol, sigma aldrich), Zv] Pd(dba), (0.55 g, 0.001 mol, sigma aldrich), tri-tert-Bu-phosphine (0.39 g,

0.0019 mol, sigma aldrich)el] Toluene 100 mLE Yil 100 CollA 4A7F F<¢F wyksle] db-S AT, whe =
T M0 : FAZ o]g3le] FRUE 3 T APAA (N-HEXANE : EA)Ste] 3§HE 562 13 g (58 83.7%) +5
St

H-NMR (200MHz, CDC13): 8 ppm, 2H(7.89/d, 7.66/d, 7.38/m, 7.32/m, 6.93/s, 6.81/d) 4H(7.20/m, 7.01/d,
6.63/d, 6.55/d) 18H(1.35/s)

("

],

[¢]

LC/MS: m/z=811[ (M+1)']

Aol 8 setE 74 §HA

(D) Az 1 : F30A] 74-19] ¢4

| NH2 | -

ey Q0

H
741

(4-bromophenyl)trimethylsilane (10 g, 0.044 mol, sigma aldrich), aniline (4.88 g, 0.052 mol, sigma
aldrich), Sodium tert-butoxide (8.39 g, 0.087 mol, sigma aldrich), Zu} Pd(dba), (1.25 g, 0.002 mol,

sigma aldrich), tri-tert-Bu-phosphine (0.88 g, 0.0044 mol, sigma aldrich)ol] Toluene 100 mLE Y il 100

ColA 4A1Zr Bt wwkete] wbEA AT, vk F85 5 W0 @ FAE o83ty SEUE 3 T APAHA (N-
HEXANE @ EA)&te] <F31A] 74-1>S 8.5 g (& 80.7%) F535+3t}.

(2) Azl 2 : sigt= 749 4

mol, sigma aldrich), =] Pd(dba), (0.51 g, 0.001 mol, sigma aldrich), tri-tert-Bu-phosphine (0.36 g,

0.0018 mol, sigma aldrich)oll Toluene 100 mLE Y1l 100 TolA 4A1ZF Bk wwsle] WA AT, W 8
T HO @ FAZ o]&3le] Z=EFE 3t & AAAA| (N-HEXANE : EA)3te] 8}3hE 748 13.4 g (& 85%) 553}

sict.
H-NMR (200MHz, CDC13): & ppm, 2H(8.09/d, 7.61/d, 7.49/s, 7.24/m, 6.81/m) 4H(7.20/m, 7.15/d, 6.63/d,
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[0262]
[0263]

[0264]

[0265]
[0266]

[0267]

[0268]
[0269]

[0270]

[0271]

[0272]

[0273]

[0274]

[0275]
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6.61/d) 12H(1.72/s) 18H(0.25/s)
LC/MS: m/z=878[ (M+1)']

4

AA 9 : 33HE 98

Rt

(D) Az 1 FkA 98-19] A

OH OMe
Cl Br —— CI Br
OH OMe

2-bromo-5-chlorobenzene-1,3-diol (10 g, 0.045 mol, Yurui), iodomethane (19.06 g, 0.134 mol, sigma
aldrich), potassium carbonate (30.93 g, 0.224 mol, sigma aldrich)o] DMF 150 mLE Yir A4 12A]7F
¢ wytate] WhEAIZTE, REE F8 F H0 0 MCo| FEIYE ¢ 5 HAYEAA (N-HEXANE @ MC)3te] <F3A)

98-1>% 10 g (5% 88.9%) F53tt).

(2) Az 2 @ FIkA 98-29] A

@H{i t

=7+ 98-1 (10 g, 0.04 mol), Bis(pinacolato)dibron (13.13 g, 0.052 mol, sigma aldrich), potassium
acetate (7.8 g, 0.080 mol, sigma aldrich), PdCl,(dppf) (0.87 g, 0.0012 mol, sigma aldrich), 1,4~

Dioxane 150 mL YL 95 C oA 12413t FoF wHkste] w3 A AT, vhg F85 % U0 : Toluened] FH#Z 3
F AAAZA (N-HEXANE : MC)sto] <Z7bA|l 98-2>2 19 g (58§ 40%) F53+3ith.

(3) Az 3 : FZHA 98-32] FHA]

OMe F OMe F
0
Cl B, + Cl Br — ClI Q O Cl
0
oM OH OMe OH
98-2 98-3

2-bromo—5-chloro-3-f luorophenol (10 g, 0.044 mol), FZFA] 98-2 (15.89 g, 0.053 mol, Yurui), potassium

carbonate (15.33 g, 0.111 mol, sigma aldrich), Pd(PPhs), (2.56 g, 0.0022 mol, sigma aldrich), THF 100
nL, £ 25 nL ¥l 60 TollA 6A1%F &F wwkste] WhgA 7. g T8 ¥ HO0 : EAE o]&sto SgE &

% A- A (N-HEXANE : EA)3Fe] <F7HAl 98-3>2 11.8 g (=& 83.8%) 4~53F3ith.

(4) Az 4 @ FHA 98-49] A

OMe F OH F
e — o4
OMe OH OH OH

98-4

S7HA] 98-3 (10 g, 0.032 mol), dichlorodimethane 100 mLE Y11 -78 T 3lollA uw+sHA boron
tribromide (26.07 K 0.104 mol, sigma aldrich)S 3] "ojreglx A2d4 5 ]7¥ B wwtsle] HES-A]
ATk BhE F5 $ 0 CTE YAAA =7 ethyl acetated o]&ste] SEUE ¢ F AHAGA (N-HEXANE : E
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[0276]

[0277]
[0278]

[0279]

[0280]
[0281]

[0282]

[0283]

[0284]

[0285]

[0286]
[0287]

ZIHSd 10-2017-0082459

M3te] <FIHA) 98-4>Z 7.4 ¢ (578 81%) 53Tl

(5) Azd 5 : F3HA| 98-59] ¢4

OH F
0]
Cl
o ——

OH OH OH HO
98-4 98-5

ZZHA] 98-4 (10 g, 0.035 mol), NaH (1.25 g, 0.052 mol, sigma aldrich), Dimethyl sulfoxide 100 mL ¥ il
140 CellA 5AIF &k wkste] wkgAIZ T, WhE F5 F H0 ¢ EAdl SREE g & AHGA (N-HEXANE :

BAYSIO] <F013] 98-5>5 4 g (58 420) FEahAT)

(6) Az 6 : F3ZHA] 98-62] FHA]

98-5 98-6

=34 98-5 (10 g, 0.037 mol), iodobenzene (19 g, 0.093 mol, sigma aldrich), potassium carbonate
(20.54 g, 0.149 mol, sigma aldrich), Cul (17.69 g, 0.093 mol, sigma aldrich), Fe(acac); (1.31 g,

0.0037 mol, sigma aldrich), Dimethyl sulfoxide 100 mL ¥ 3 140 TCeollA 60A17F %<t nwkalo] WA ZTh,
v F8 5 H,0 @ EAY RS 3 T AAA (N-HEXANE : FA)Sto] <744 98-6>2 12 g (78 76.7%)

S,

(1) Az 7 : F3A 98-79] 34

D et
oRe

o O

98-7

ZZHA 98-6 (10 g, 0.024 mol), potassium carbonate (0.66 g, 0.05 mol, sigma aldrich), Pd(0OAc), (0.27

g, 0.012 mol, sigma aldrich), pivalic acid ¥l 120 ColA 36A1ZF Bk wwksle] WA AT, W E5
5 H0 : MCol =82S 3 = AAAA (N-HEXANE : FA)Ste] <ZF7HA] 98-7>2 7 g (& 70.7%) F531 .

2 o

(8) Azl 8 : 3hgh= 98¢ 94

S
"i;/ ‘lii [::I\N/E::]/Li <::§]'!i °° i!l

98-7 3-7 98

=ZHA) 98-7 (10 g, 0.024 mol), =7+A] 3-7 (11.88 g, 0.053 mol), Sodium tert-butoxide (6.91 g, 0.072
mol, sigma aldrich), Zmu] Pd(dba), (0.69 g, 0.0012 mol, sigma aldrich), tri-tert-Bu-phosphine (0.48 g,

0.0024 mol, sigma aldrich)e] Toluene 100 mLE Y3l 100 ColA 4A7F ¢t wytadle] wHS A AT, whs =8
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[0288]

[0289]
[0290]

[0291]

[0292]
[0293]

[0294]

[0295]
[0296]

[0297]

[0298]

[0299]

SIHSd 10-2017-0082459

3 H,0 : EAZ o]&3dle] =22 3 = AHAA (N-HEXANE : EA)3le] 3}3HE 98% 15.9 g (& 83.5%) 5
33Tt

H-NMR (200MHz, CDC13):§& ppm, 2H(7.89/d, 7.66/d, 7.38/m, 7.32/m, 7.14/s, 6.81/m) 4H(7.20/m, 7.01/d,
6.63/d, 6.55/d) 18H(1.35/s)

LC/NMS: m/z=794[ (M+1) ]

AAd 10 @ 315HE 144 34

(1) Az 1 : F3A] 144-19] §A

50y O —
a%e

144-1

4-bromodibenzo[b,d]furan (10 g, 0.041 mol, sigma aldrich), 4-tert-butylaniline (7.25 g, 0.047 mol,
sigma aldrich), Sodium tert-butoxide (7.78 g, 0.081 mol, sigma aldrich), Zmu} Pd(dba), (1.16 g, 0.002

mol, sigma aldrich), tri-tert-Bu-phosphine (0.82 g, 0.004 mol, sigma aldrich)ol] Toluene 100 mLE i
100 Tl 4A1ZF &<t wdkste] d-gA AT, 98 T8 F H0 : EA & o] &3l JTEYE & * A-FAA (N-

HEXANE @ EA)3te] <53HA 144-1>8 10.2 g (& 80%) +S3I3T).

(2) AZ 2 : 33 1449 A

B'X@z%

47-3 1441

o L

C
(2

ES
?

O )
I p=4

O
o]

o,

S7HA 47-3 (10 g, 0.020 mol), =7FA] 144-1 (13.71 g, 0.044 mol), Sodium tert-butoxide (5.70 g, 0.059
mol, sigma aldrich), Zv] Pd(dba), (0.57 g, 0.001 mol, sigma aldrich), tri-tert-Bu-phosphine (0.40 g,

0.002 mol, sigma aldrich)el] Toluene 100 mLE Y3l 100 CollA 4A]7F &<F wykste] db-EA|ZTH HbS £33
% H0 : EAZ o] &3l =HYE 3 5 AP A (N-HEXANE : FA)StY] 33E 144S 15.7 g (8 81.5%) 5
A=

H-NMR (200MHz, CDC13): & ppm, 2H(7.65/s, 7.25/d, 7.07/m, 6.39/d) 4H(7.89/d, 7.66/d, 7.38/m, 7.32/m,
7.01/d, 6.55/d) 18H(1.35/s)

-
kS

4

LC/MS: m/z=974[ (M+1)']

AAd 11 : 35S 148 $HA]
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[0300]

[0301]
[0302]

[0303]

[0304]
[0305]

[0306]

[0307]
[0308]

[0309]

[0310]
[0311]

ZIHSd 10-2017-0082459

(D) Az 1 A 148-19] FA

148-1

4-bromodibenzo[b,d]thiophene (10 g, 0.038 mol, sigma aldrich), 4-tert-butylaniline (6.81 g, 0.046 mol,
sigma aldrich), Sodium tert-butoxide (10.96 g, 0.114 mol, sigma aldrich), Zw] Pd(dba), (1.09 g, 0.002

mol, sigma aldrich), tri-tert-Bu-phosphine (0.77 g, 0.004 mol, sigma aldrich)e] Toluene 100 mLZ @il
100 CellA 4A17F 5t aRkste] WhgAZ T, BbE T8 HO @ FA & o] &3t TEEE & F ALAA (N-

HEXANE @ EA)&lo] <Zz4HA 148-1>8 10 ¢ (& 79%) 53819t

(2) Azl 2 @ 3I3HE 1489 FHA

S7HA 47-3 (10 g, 0.020 mol), =7FA] 148-1 (14.41 g, 0.044 mol), Sodium tert-butoxide (5.70 g, 0.059
mol, sigma aldrich), Zv] Pd(dba), (0.57 g, 0.001 mol, sigma aldrich), tri-tert-Bu-phosphine (0.40 g,

0.002 mol, sigma aldrich)®] Toluene 100 mLE ¥il 100 CoA] 4A17F B9+ wwkale] €A T, WS Z2
T U0 @ FAZ o] &3l FRYE 3 T APAA (N-HEXANE : FA)FLe] 35HE 148% 16 ¢ (78 80%) 533

=8

H-NMR (200MHz, CDC13):§8 ppm, 2H(8.45/d, 7.98/d, 7.86/d, 7.81/d, 7.56/m, 7.54/d, 7.49/m, 7.39/m,
7.31/m, 7.08/m, 6.51/d, 6.39/s ) 4H(7.01/d, 6.38/d) 18H(1.33/s)

LC/MS: m/z=1006[ (+1)']

AAd 12 : 3R 161 3HA

(D) Az 1 F3A 161-19] A

Br
Br. S B(OH), O S

161-1

2-bromo—-3-methylbenzo[b]thiophene (10 g, 0.028 mol, Yurui), phenylboronic acid (4.14 g, 0.034 mol,

sigma aldrich), potassium carbonate (11.75 g, 0.085 mol, sigma aldrich), Pd(PPhs), (1.64 g, 0.0014 mol,
sigma aldrich), THF 100 mL, & 25 mL 23 60 TolA 6A1ZF &<k wwale] WA AT, ¥v-E Z15 I H0
EAZ o] g3dlo] FEE 3 & AAA (N-HEXANE : FA)&le] <F37HAl 161-1>8 7.2 g (58 83.8%) 5381

o}
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[0312]

[0313]
[0314]

[0315]

[0316]
[0317]

[0318]

[0319]
[0320]

[0321]

[0322]
[0323]

SIHSd 10-2017-0082459

(2) Az 2 : F3A 161-29] A

(A =

161-2

161-1

=7+ 161-1 (10 g, 0.033 mol), 4-tert-butylaniline (5.91 g, 0.040 mol, sigma aldrich), Sodium tert-
butoxide (9.51 g, 0.099 mol, sigma aldrich), Zw] Pd(dba), (0.95 g, 0.0016 mol, sigma aldrich), tri-

tert-Bu-phosphine (0.67 g, 0.0033 mol, sigma aldrlch)oﬂ Toluene 100 mLE ¥l 100 ColA 4A17F s
Hhete] whSAIH T, BhE FE §F HO ¢ EAE o]&3te] FERIE 3 T AHPAA (N-HEXANE @ EA)3to] <F3HA|

161-2>% 10 g (& 81.8%) F53I9T}.

(3) Azl 3 @ sI3HE 1619 A

BH
X
|
2
O
>

Y
161 O
473 161-2

S7HA 47-3 (10 g, 0.020 mol), =7+A] 161-2 (16.11 g, 0.044 mol), Sodium tert-butoxide (5.70 g, 0.059
mol, sigma aldrich), Zv] Pd(dba), (0.57 g, 0.001 mol, sigma aldrich), tri-tert-Bu-phosphine (0.40 g,
luene 100 mLE €3l 100 CTolA 4A1ZF &<t muksie] RESAIATH WS F 5
3f

0.002 mol, sigma aldrich)ell T =
F 1O © EAS ©]&3}o] %v‘i“?ﬂ% & 5 AYAA (-HEXANE © EA)3le] 83HE 1618 17.4 g (58 81%) +5

ATt
H-NMR (200MHz, CDC13):& ppm, 2H(7.98/d, 7.54/d, 7.39/m, 7.31/m, 7.1/m, 7.09/d, 6.5/d, 6.39/s)
4H(7.01/d, 6.38/d) 6H(2.21/s) 10H(7.48/m) 18H(1.33/s)

LC/MS: m/z=1086[ (M+1)']

A 13 : 3etE 175 A

(1) Azl 1 A 175-19] FA

1-bromo-9,9-dimethyl-9H-f luorene (10 g, 0.037 mol, Yurui), 4-tert-butylaniline (6.56 g, 0.044 mol,
sigma aldrich), Sodium tert-butoxide (10.55 g, 0.110 mol, sigma aldrich), Zw] Pd(dba), (1.05 g, 0.002

mol, sigma aldrich), tri-tert-Bu-phosphine (0.74 g, 0.004 mol, sigma aldrich)ol] Toluene 100 mLE i
100 CTellA 4A1ZF &<t wdkste] d-gA AT, 98 T8 $ H0 : EA & o] &3l FTEYE & = A-FAA (N-
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[0324]

[0325]
[0326]

[0327]

[0328]
[0329]

[0330]

[0331]
[0332]

[0333]

[0334]
[0335]

ZIHSd 10-2017-0082459

HEXANE : EA)sle] <ZxHA] 175-1>2 10.7 g (558 85.6%) +E38}%t}.

(2) Az 2 : 3= 1752 A

B

O O
O ¢

175

Z=7rA 47-3 (10 g, 0.020 mol), =7+A] 175-1 (14.84 g, 0.044 mol), Sodium tert-butoxide (5.70 g, 0.059
mol, sigma aldrich), =u] Pd(dba), (0.57 g, 0.001 mol, sigma aldrich), tri-tert-Bu-phosphine (0.40 g,

0.002 mol, sigma aldrich)e] Toluene 100 mLE ¥l 100 CollA 4A|1%F Fot nyksle] wb-SA|F T}, HbS- £8
B0 : EAE o] &3to] TEEE 3 F APAA (N-HEXANE : EA)te] sh3te 1753 ]7g(TES&% F53)

e,

H-NMR (200MHz, CDC13):&6 ppm, 2H(7.98/d, 7.84/d, 7.59/d, 7.55/d, 7.54/d, 7.39/m, 7.38/m, 7.31/m,
7.28/m, 6.75/s, 6.58/d, 6.39/s) 4H(7.01/d, 6.38/d) 12H(1.67/s) 18H(1.33/s)

LC/NS: m/z=1026[ (M+1) ]

A 14 @ sI3tE 189 A

(D) Az 1 : F3A] 189-19] A

O
{llbhggllbb_ . NH
F

OO

F
189-1

4-bromo-2-fluorobiphenyl (10 g, 0.037 mol, sigma aldrich), 4-tert-butylaniline (6.56 g, 0.044 mol,

sigma aldrich), Sodium tert-butoxide (10.55 g, 0.110 mol, sigma aldrich), Zw] Pd(dba), (1.05 g, 0.002

mol, sigma aldrich), tri-tert-Bu-phosphine (0.74 g, 0.004 mol, sigma aldrich)ol] Toluene 100 mLE il
100 CTellA 4A1ZF &<t wdkste] d-gA AT, 95 T8 F H0 : EA & o] &3l FTEYE & * A-FAA (N-

HEXANE : EA)sle] <Z7hA) 175-1>8 10.7 g (& 85.6%) 53+ tt.

(2) Az 2 : 3}3HE 1899 A

opf—ort
O O

S7HA 47-3 (10 g, 0.020 mol), <=7FA] 189-1 (14.54 g, 0.044 mol), Sodium tert-butoxide (5.70 g, 0.059
mol, sigma aldrich), Zv] Pd(dba), (0.57 g, 0.001 mol, sigma aldrich), tri-tert-Bu-phosphine (0.40 g,

0.002 mol, sigma aldrich)ell Toluene 100 mLE @il 100 TColA 4A)7F HoF wytdte] WS A F T, w8 F37
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[0336]

[0337]

[0338]

[0339]
[0340]

[0341]

[0342]
[0343]

[0344]

[0345]
[0346]

[0347]

[0348]
[0349]

SIHSd 10-2017-0082459

I HO0 : EAE o]&dle]l ZRYE 3 T AHAA (N-HEXANE : EA)3}e] 3}3HE 189L 15.7 g (58 80.8%) +%5
33Tt

H-NMR (200MHz, CDC13):& ppm, 2H(7.98/d, 7.54/d, 7.39/m, 7.31/m, 7.21/d, 6.39/s, 6.29/d, 6.23/)
4H(7.46/m, 7.01/d, 6.38/d) 6H(7.48/d) 18H(1.33/s)

LC/NS: m/z=982[ (M+1)']

AAle 15 ¢ 3}5HE 228 $HA

°'
&40 .. OO
O O

98-7 189-1

Z=2rA) 98-7 (10 g, 0.024 mol), =7+A] 189-1 (17.63 g, 0.053 mol), Sodium tert-butoxide (6.91 g, 0.072
mol, sigma aldrich), =1 Pd(dba), (0.69 g, 0.0012 mol, sigma aldrich), tri-tert-Bu-phosphine (0.48 g,

0.0024 mol, sigma aldrich)ell Toluene 100 mLE Y3l 100 TolA 4A1ZF Bk wwlsle] WAL, We 8
H0 : EAE o] &3le] TRYE & F AAAA (N-HEXANE : EA)3Fe] 3hgHE 228% 19 g (5% 80.6%) 53}

sict.
H-NMR (200MHz, CDCI3):& ppm, 2H(7.98/d, 7.54/d, 7.39/m, 7.31/m, 7.21/d, 6.62/s, 6.29/d, 6.23/s)
4H(7.46/m, 7.01/d, 6.38/d) 6H(7.48/d) 18H(1.33/s)

LC/MS: m/z=982[ (M+1) ']

A 16 @ sI3tE 235 §Ad

(1) Az 1 : 534 235-19] A

O, — Moy

235-1

(4-bromophenyl )trimethylsilane (10 g, 0.044 mol, sigma aldrich), 9-aminophenanthrene (7.29 g, 0.052
mol, sigma aldrich), Sodium tert-butoxide (12.58 g, 0.131 mol, sigma aldrich), Zw} Pd(dba), (1.25 g,

0.002 mol sigma aldrich), tri-tert-Bu-phosphine (0.88 g, 0.0044 mol, sigma aldrich)ol Toluene 100 mL

2 93 100 ColA 4A17r S¢F mukste] BRSA| AT, ¥He E£8 T [0 : FAS o] &slo] RS 3 T A
A (N-HEXANE @ EA)&Fe] <&7HA 235-1>2 12.6 g (58 84.6%) $~E=3}5it}.

(2) Az 2 : 3= 2359 A

O e ’ * v
Oy — S0
O Ssio O O _si”

235-1 / 235 \
=2rA) 98-7 (10 g, 0.024 mol), =7+A] 235-1 (18.01 g, 0.053 mol), Sodium tert-butoxide (6.91 g, 0.072
mol, sigma aldrich), =1 Pd(dba), (0.69 g, 0.0012 mol, sigma aldrich), tri-tert-Bu-phosphine (0.48 g,
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[0350]

[0351]
[0352]

[0353]

[0354]
[0355]

[0356]

[0357]
[0358]

[0359]

[0360]
[0361]

[0362]

[0363]
[0364]

Z2IHE3 10-2017-0082459
0.0024 mol, sigma aldrich)ell Toluene 100 mLE Yl 100 TolA 4A1ZF B wwlsle] WAL, We 8
I H0 : EAE o]&3dle]l ZRYE 3 T AHAA (N-HEXANE : EA)3}e] 3}3HE 2358 20.1 g (58 81.6%) %5
A=

H-NMR (200MHz, CDC13): & ppm, 2H(7.98/d, 7.54/d, 7.39/m, 7.31/m, 6.91/s, 6.62/s) 4H(8.93/d, 8.12/s,
7.88/m, 7.82/m, 7.23/d, 6.44/d) 18H(0.66/s)

LC/NS: m/z=1026[ (M+1) ]

AAd 17 - 33HE 250 §HA

(1) Az 1 : F3A] 250-12] A

Br~«<::>}‘%p_ . ‘<I!iiii§iID*'N“z — ¢ﬂ!i§llnli; N\I:::17§i\

250-1

(4-bromophenyl)trimethylsilane (10 g, 0.044 mol, sigma aldrich), 2-amino-9,9-dimethyl-9H-fluorene
(10.96 g, 0.052 mol, sigma aldrich), Sodium tert-butoxide (12.58 g, 0.131 mol, sigma aldrich), Zwj
Pd(dba), (1.25 g, 0.002 mol, sigma aldrich), tri-tert-Bu-phosphine (0.88 g, 0.0044 mol, sigma aldric

h)oll Toluene 100 mLE Yl 100 TolA 4A17F St wukste] wbgAZTh, ¥HS £8 &5 |0 : EAZ o] 83519
Swdl s & 5 AHAA (NHEXANE @ EA)sho] <Z3HA] 250-1>5 13.2 g (& 81%) 533t

(2) Az 2 : 3= 2502 A

- pQ/QT

=7rA) 98-7 (10 g, 0.024 mol), =7+A] 250-1 (19.65 g, 0.053 mol), Sodium tert-butoxide (6.91 g, 0.072
mol, sigma aldrich), =1 Pd(dba), (0.69 g, 0.0012 mol, sigma aldrich), tri-tert-Bu-phosphine (0.48 g,

0.0024 mol, sigma aldrich)ell Toluene 100 mLE 23 100 CollA 417k H<tF ﬂ&ﬂﬂ“ﬂﬁﬂ L=
T H0 : EAE o] &3t TReE & F ﬁ%%ﬂ(%%mm:fﬂbﬁ%ﬂ%& S 21 g (& 82.7%) 53}
Rt

H-NMR (200MHz, CDC13):& ppm, 2H(7.98/d, 7.84/d, 7.59/d, 7.55/d, 7.54/d, 7.39/m, 7.38/m, 7.31/m,
7.28/m, 6.75/s, 6.62/s, 6.58/d) 4H(7.23/d, 6.44/d) 12H(1.67/s) 18H(0.66/s)

LC/NS: m/z=1058[ (M+1) ]

Ao 18 @ sI3tE 299 A

() Az 1 F3A] 299-19] A

Br o, B(OH),
atee

7-bromo—-2-iodo-3-methylbenzofuran (10 g, 0.030 mol, Yurui), phenylboronic acid (4.34 g, 0.036 mol,
sigma aldrich), potassium carbonate (12.31 g, 0.089 mol, sigma aldrich), Pd(PPhs;), (1.64 g, 0.0014 mol,

299-1
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[0365]

[0366]
[0367]

[0368]

[0369]
[0370]

[0371]

[0372]
[0373]

[0374]

[0375]

[0376]

ZIHSd 10-2017-0082459

o

sigma aldrich), THF 100 mL, & 25 mL 23 60 TolA 6A1zF < wutsle] WA T, W E8 HO :

FAS o] &3l 2R E 3 & AAAA (N-HEXANE : EA)3lo] <F714 161-1>2 7.2 g (& 82%) FE3F9T).

Do
=R

(2) Az 2 @ F3A] 299-29] 34

299-1
299-2

=24 299-1 (10 g, 0.035 mol), 4-(trimethylsilyl)benzenamine (6.91 g, 0.042 mol, sigma aldrich),

Sodium tert-butoxide (10.04 g, 0.105 mol, sigma aldrich), Zmwu] Pd(dba); (1 g, 0.0017 mol, sigma

aldrich), tri-tert-Bu-phosphine (0.70 g, 0.0035 mol, sigma aldrich)el Toluene 100 mLE Y3 100 C ol
A 4AAZE Fob wHbele] HESAIF Y. Wb F85 F H0 : EAE o] &3l H=EYE 3 T APAA (N-HEXANE

EA)3te] <F7HA] 299-2>5 10.6 g (7§ 82%) 533t

(3) Az 3 : 3}FE 2999 A

: S\
Cc+ NO\ — e ‘O oN
e [efegsta

57
\

/Si\
299-2 209

-

Z7rA) 98-7 (10 g, 0.024 mol), A 299-2 (19.54 g, 0.053 mol), Sodium tert-butoxide (6.91 g, 0.072
mol, sigma aldrich), =] Pd(dba), (0.69 g, 0.001 mol, sigma aldrich), tri-tert-Bu-phosphine (0.48 g,

0.0024 mol, sigma aldrich)oll Toluene 100 mLE Y3l 100 TolA 4A1ZF Bk wwlksle] WA AT, We 8
2 HO : EAZ o]&3le] Z=28E o & Ay (N-HEXANE : EA)3}e] 313hE 2992 21 g (58 80.6%) S48}

sict.
H-NMR (200MHz, CDC13):6 ppm, 2H(7.98/d, 7.54/d, 7.39/m, 7.31/m, 6.9/m, 6.8/d, 6.62/s, 6.4/d)
4H(7.60/m, 7.23/d, 6.44/d) 6H(7.48/m, 1.94/s) 18H(0.66/s)

LC/NS: m/z=1086[ (M+1) ]

AAle 19 : 3I5HE 304 A

(1) Az 1 : F3A] 304-19] A

304-1

3-bromo—-2-iodobenzofuran (10 g, 0.030 mol, Yurui), phenylboronic acid (4.53 g, 0.037 mol, sigma
aldrich), potassium carbonate (12.84 g, 0.093 mol, sigma aldrich), Pd(PPhs); (1.79 g, 0.0015 mol, sigma

aldrich), THF 100 mL, & 25 mL 2L 60 CollA 6A17F &b wukste] whS A AT, -3 £8 ZF H0 : FAZ o]
g3t STEYE & & APAA (N-HEXANE : EA)3Fe] <Al 304-1>< 6.8 g (& 80%) 5313},
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[0377]

[0378]
[0379]

[0380]

[0381]
[0382]

[0383]

[0384]

[0385]

[0386]

[0387]
[0388]

ZIHSd 10-2017-0082459

(2) Az 2 : F3A] 304-229] A

/
N

Si

/

304-2

XA 304-1 (10 g, 0.037 mol), 4-(trimethylsilyl)benzenamine (7.26 g, 0.044 mol, sigma aldrich),
Sodium tert-butoxide (10.56 g, 0.11 mol, sigma aldrich), Z=mu] Pd(dba), (1.05 g, 0.002 mol, sigma

aldrich), tri-tert-Bu-phosphine (0.74 g, 0.004 mol, sigma aldrich)ol Toluene 100 mLE Y3l 100 CollA]
4A1ZF Fob mmbale] WS AT, WbS FE T N0 ¢ FAS o]gdte] SRS 3 F A-AA (N-HEXANE : E

Adte] <F7H4) 304-2>3 11 g (58 81%) 531t}

(3) Azl 3 @ sI3HE 3049 A

e g0 Y2
\/SQ“Q(

304-2

Z=ZFA) 98-7 (10 g, 0.024 mol), =7+A| 304-2 (19.64 g, 0.053 mol), Sodium tert-butoxide (6.91 g, 0.072
mol, sigma aldrich), Zv] Pd(dba), (0.69 g, 0.001 mol, sigma aldrich), tri-tert-Bu-phosphine (0.48 g,

0.0024 mol, sigma aldrich)el] Toluene 100 mLE Y3 100 CollA 4A7F ot wytadle] wFS A AT, whs =8
% H0 : FAZ o] &3l =HHE 3 5 AP A (N-HEXANE : FA)3Ste] 33E&E 304< 20.5 g (8 80.7%) +5

st
H-NMR (200MHz, CDC13): 6 ppm, 2H(7.98/d, 7.54/d, 7.50/d, 7.4/d, 7.31/m, 7.1/m, 6.62/s) 4H(7.60/m,
7.39/m, 7.23/d, 6.44/d) 6H(7.48/d) 18H(0.66/s)

LC/NS: m/z=1058[ (M+1)']

AAd 20 : 3}5HE 308 FHA

(1) Az 1 F3HA] 308-19] 34

SNg | 0N
O /7\/ + HQNO—SIA - - ] \© ,
< ; 1 Si
/ ~

308-1

2-1odo-3-methylbenzofuran (10 g, 0.039 mol), 4-(trimethylsilyl) benzenamine (7.69 g, 0.047 mol, sigma
aldrich), Sodium tert-butoxide (11.17 g, 0.12 mol, sigma aldrich), Zwu} Pd(dba), (1.11 g, 0.002 mol,

sigma aldrich), tri-tert-Bu-phosphine (0.78 g, 0.004 mol, sigma aldrich)o] Toluene 100 mLE ¥ i 100
CTolA 4A1ZF FQF wwkele] HEEA|ZAT. Bk TR $ H0 : EAE o]&3te] TwE 3 * ARAA (N-

HEXANE @ EA)3}o] <=7FA) 308-1>Z 9.3 g (5% 81.5%) F53F9t}.
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(2) Az 2 : 3}3HE 3089 A

4!" 4!5’ . \I:::L __:: 4!!><> o
s O @ Q

98-7 308-1 /Si\ 308

Z=2rA) 98-7 (10 g, 0.024 mol), =7+A] 308-1 (15.53 g, 0.053 mol), Sodium tert-butoxide (6.91 g, 0.072
mol, sigma aldrich), =] Pd(dba), (0.69 g, 0.001 mol, sigma aldrich), tri-tert-Bu-phosphine (0.48 g,

0.0024 mol, sigma aldrich)ell Toluene 100 mLE Y3l 100 TolA 4A1ZF Bk wwksle] WAL, W 8
I HO0 : EAE o]&3dle] ZRYE 3 T AUAA (N-HEXANE : EA)3}e] 3}3HE 3082 18 g (& 80%) =319

o,
H-NMR (200MHz, CDC13): 6 ppm, 2H(7.98/d, 7.54/d, 7.50/d, 7.4/d, 7.31/m, 7.1/m, 6.62/s) 4H(7.39/m,
7.23/d, 6.44/d) 6H(1.94/s) 18H(0.66/s)

LC/NMS: m/z=934[ (M+1) ]

A} A A4

ool whE AAjdel A, IT0 77 A=< 25 mm X 25 mm < 0.7 mm®] fr2] 7] HOﬂ, IT0 79 H=o] F
2 110 2] 7]ds ofgsto], T WHo] 2. mm X 2 nm 27|17 HE=5 HEIE F AT, e A

Ao g2 F ool gHol 1 x 10° torr7k UES & F F71BS A7) 11090 ] FE2E §71E

B ool mE [SEh4]E TANE SEES WREY RPRE o], s 2L A4 TRE 2 YA B
FFNAATFLAG Axse], WY BES TV WY S4S S

IT0 / A3FYZHAT_CN 5 nm) / B35%5Z(a-NPB 100 nm) / 2F= (b-AND 20 nm) / AAFEZ (201:Lig
30 nm) / LiF(1 nm) / Al (100 nm)

OH
4%
fo
-
X
il
ol
=
=]
fitl
™
oK
iic3
ol\
uLY
o

IT0 77 Aol BFFASTS FA437] 93] [HAT-(NI& o838l A

‘ﬁ—"li 63*35}1, )% AHAITFETS a-NPBE *}%0}04 ket 5‘55} HFFols T2E SFEEE
S AMESa, ERE FEEE 2 Wwgoz FdHE [38]]S AEst FA7F 20 om F =T

0}919.11], —r7}i Az =42 (3F7] [201] 3F&E Liq 50% =) 30 nm % LiF 1nm % ’:’EL—ErU]‘TSf 1

Ho g Autalo],

i,

k1
i
OW X —
TR =

)

22} vlald 1

22k mlale] 15 99 F713AEF 2= 7] AAld 19 aabrrzolA Bl oa) Alxd e oAl oAyt
Ao ¥ wUE BAR Wol ASHw Yt SHFAE BIE AMEF FS Adsta FdaA A%e Aelea

A Assich

/él

o

o 1: 22 AAld 1 WA 209 o3 54

71 AR mEy Alzd §7) AL FAAE Source meter (Model 237, Keithley)9} 3= (PR-650, Photo
Research) & o]&3ste] e, AF 2 3 &S SAHSNL, I/ 2% 10 mA/a7t He ¢S "T85 dg"
o2 AHosle] "t A3t 7] [ 113 Eoh.

o

I 1
Ao A8 Vv cd/A 1m/w CIEx CIEy
1 5154 3 4.1 6.0 4.60 0.131 0.124
2 3}3k4] 29 4.0 5.9 4.63 0.132 0.129
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3 38k 45 4.0 6.1 4.79 0.130 0.116
4 3}st2] 46 3.9 6.1 4.91 0.130 0.120
5 3}sk2] 47 4.2 6.3 4.71 0.129 0.110
6 3}sk2] 50 4.1 6.2 4.75 0.132 0.112
7 3}sk2] 56 4.1 6.1 4.67 0.133 0.113
8 s}sta] 74 4.2 6.0 4.49 0.128 0.122
9 3}sk2] 98 4.0 6.4 5.02 0.129 0.119
10 slska] 144 3.9 6.2 4.99 0.132 0.127
11 3}et2) 148 4.2 5.8 4.34 0.130 0.121
12 3}sk2] 161 4.0 6.4 5.02 0.130 0.125
13 3}t 175 4.1 6.2 4.75 0.132 0.121
14 3}sk2] 189 4.0 6.3 4.95 0.128 0.108
15 3}t 228 4.2 6.1 4.56 0.131 0.117
16 s}sk2] 235 4.0 6.0 4.71 0.132 0.127
17 3}eha) 250 3.9 5.9 4.75 0.130 0.130
18 3}sk2] 299 4.2 6.3 4.71 0.131 0.130
19 3}eta) 304 4.1 6.2 4.75 0.129 0.127
20 3}sk2] 308 4.0 6.1 4.79 0.131 0.124
H] 1l of BD1 4.6 5.3 3.62 0.132 0.150
[0405] 7] [% 110] vehd 292 Swee, 94, 2 o] B A4S 8% LA A8d 45 o
ZAR(H L)l HSte] WE g8, S 28§ T WF 540 dAs TS I vk
© ‘ N/*/:/
N)\\(CN <:> O~ Ty " O W
NC.__N. N N et / e Py ‘ \© O
C MO D
) 9
[0406]
[0407] [HAT_CN] [ a-NPB] [BH1] [BD1] [201]
=9
EH]
/'"\_._’ 6
“T~——h
1 e 4
Mo 3
i 2
AT
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