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[0488]

[0489]
[0490]

[0491]

[0492]

[0493]
[0494]

[0495]
[0496]

[0497]

[s}eh4] D-175] [3}8H4] D-176]

[3}sh2] D-177]

QOO OO
EI;;Q £
O )

[&}e}2] D-180]

[s}8t] D-178] [3}8H4] D-179]

£ §

[3}8}2] D-181] [3}3H4] D-182]

£ &

[3}sh4] D-184] [3}sh4] D-185]

£ §

[3}eh4] D-187] [3}8H4] D-188]

QQO
s ‘5

ZO

&

a9

s

[3}sh2] D-183]

ZO

2

Sy

[3}3+2] D-186]

ZO

&

s

[3}sh2] D-189]

A1

OO
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[0498]

[0499]
[0500]

[0501]

[0502]

[0503]
[0504]

[0505]
[0506]

[0507]
[0508]

[0509]

[3}8h2] D-1901]

[3}8h2] D-199]

[3}3h2] D-205]

£%, 8% &%

[3}82] D-196]

.

3
- OOy
T & ﬁ:f 8
& E g

v

-

o
asds O
SR
@ O 3 Ty

V)

8% 5 8758 &%

[3}8}2] D-191]

[3}3h4] D-194]

[3}8t4] D-197]

[3}8}4] D-200]

8%, &% £%

[3}8t4] D-202]1 [3}3H2] D-203]

[3}3h4] D-206]

[3}sh2] D-192]

5

)
(O 0
O L O

[3}sh2] D-193]

g].b‘]—/d D- 195

§]_6’]—}\] D- 198

§]_6’]—}\] D- 201

g].b‘]—/d D- 204

g].b‘]—/d D- 207
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[0528]

[0529]

[0530]

[0531]

[0532]

[0533]

[0534]

[0535]

[0536]
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12003 22 2% dstes 5 4 A3, n0sh Al EE= S0, Sbek & T3 AdstEe] 23¢E £ F 9l
i, E3-ddeedl), E[3,4-(odd-1,2-t]5A])E] 23] (polyehtylenedioxythiophene: PEDT), &9 &
D ZEjold i e M 1A 55 & F dou, oo dAHE AL ofynt. migAsEAE AV =
o= IT0(indium tin oxide)&E XEFetE FHATES AT + o

A7) SFH(110)S &5 B4S T8, o] &5 EARE B4 A7 or ATl golgins o ¢
F7F Ao B4l Zlo) nigAst, &5 49 {AH Jd2:= vwiadlsy, 2, YER, ZF, ElolekE,
JE, °lEw, Hu, 7tEdw, ¢FvE, 2, T4 09 AE, vhE 53 22 25 e olgd $Es = T
AL, LiF/Al, Li0,/Al, LiF/Ca, LiF/Al % BaF,/Ca® Z2 TF 7% 24 55 5 F Jdou, old dAH=
AL ot ., wEASHAE AV eFo 2 dFuE 5 e F545S AT & dn

A = le FEed, & 12 f71HS(105) e=A g (130)jbe] EA8kE 71 E 3 A 100) S YERI
A T

l
=
&
A
X

% 264 A7) R7IEE(105) o) FE WPF(30, 230), AT F5F(140)F ol FrhE
% = 159 2goR o)Rol

=
W) FAFRALAE B
=]

L
of
&
oy
ofj
ol
o
N
o -
ol

1)

o

Brob rlo #L A

2
_>|~I_‘
N
o
ofw H
g
=
>
oo —
i)
b
0,
o
£
[
ol
g
>,
k1
2
e X
o T

= )
3 g% MEZ Y4 Bart gl urh vesn Fxd §7)

o
o
o
~N
o
~N
ot
2
_>|~I_‘
B~
_>|~l_,
o
Lo
ot
it
rlo

A7Vl A A E {FrEF AR, 7)Hel] IS A T, AFZ 2 H(evaporation), 2T E] ¥ (sputtering),
S Ea B K (spin coating), AW (dipping), &Y™

= ’ —
(flow coating)3} 2< #A4T Sow frluuzs 948 & 1 90 838 F4ad AxT + Aok,
e e d Fddel mEN, 7] f1EdaAE 2¥ee BAIEAE AT

ot wel FAM AAAES AAF th, o] JAE AAdEe ¥ age FAHeR
ANBAL AHs] @ Aol Brskn, oA B o] AT eIAE ohHLt,

(7] BAALEAE 3132 Ax)
FAdd 1: 534 1-1¢] A=

W
/@[Br +(HO)2B> O- Pd(PPh3)s, KoCO4 §> <)/
;T MeO.C —
cl CO,Me < \/ THF. 80 °C 0, //\/

A oA HE-2-B 2R -5-F 2 2 Fof o] E (methyl-2-bromo-5-chlorobenzoate) (50 g, 200 mmol)& EHE
galo] SR FH(THF) 0.5 Lol 5<A 5, 7)o yulzFe-4-d-B E4H(dibenzofuran-4-ylboronic acid) (51
g, 241 mmol)¢} HEZ7|A(EHdE23)Z e (tetrakis(triphenylphosphine)palladium)(7.0 g, 6.0 mmo
DS Y3 A AT, B 319 Z-F 7R V]9 E(potassuim carbonate)(59 g, 401 mmol)<= ¥l 80 CollA
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[0537]

[0538]

[0539]

[0540]
[0541]

[0542]

[0543]

[0544]

[0545]

[0546]

[0547]
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24X Bt JtEEte] S AFU. Wb gE § dkg e ES Ya gEE s E FE3 e B
MgSO, 2 G AAT 5, dHstn Y w53k, oAl dox FWALE A¥H AZnEA YT (flash
column chromatography)® 2] AAsle] 33+E [-1(56g, 81 %) AT,

HRMS (70 eV, EI+): m/z caled for C20H13C103: 336.0553, found: 336.1.

Elemental Analysis: C, 71 %; H, 4 %

Ao 2: 534 1-29] A=

v 0
(@] HO
CH3MgBr NH,4CI
—Cl > > Cl
THF,0°C
Y D
I — —
I -1 -2
Aa BAHA F2HA [-1(110 g, 327 mmol)S HEZSIO]EZFH(THF) 1 Lol 590 $, 0 TE =33t o
7ol fol¥l ofelZ(diethyl ether)dl olle WEvul1U| & B 2v}o] = (nethymagnesium bromide) 3.0 M(0.27

L, 817 mmol)S 1Akl AA A3 A7t st o] % AF2olA] 29A12F &<t wdk sl 93 9w § &
0.25 Lol =9l oy F=Zelo]=(ammonium chloride)(52.4 g, 980 mmol)E H7}8te] WHSNS F3} AJH
83 "EREHEOODE FE3 ths 75 MgSO,E TS AAS $, Yt Y w53, £3E
1-2(113 g, 102 %)< 9T},

HRMS (70 eV, EI+): m/z caled for C21H17C102: 336.0917, found: 336.1.

Elemental Analysis: C, 75 %; H, 5 %

A 3:F53A 1-39] A=

HO

BF3Et,0 NaHCO, .
(4% Domo-c - (A e
p//éisr/() (f/%giv/()

[
[

-2 -3

A BAA FHA 1-2(113 g, 373 mmol)S TIZZZ (D) 0.6 Lol <91 &, 0 T2 3Fe3k3Arh. o170

to g ofH|Z(diethyl ether)o] ol HE EZF o o= (boron trifluoride)(52.9 g, 373 mmol)< 1

|7vel 2 HAASF H7F sAc). o] Aol 1247 ¢k wul g}, W ¢y T & .25 Lo &0l &

t]% Hlo]ZFR Ulo] E(sodium bicarbonate)(31.3 g, 373 mmol)E H7}sle] whgHS T3} AlFch, agla &

ZRYEOD)ZE FET s FF MgS0E T8 AT 3, olgdA dojxl g Ay AZvEFY Y
(flash column chromatography)® 2] AA3te] 3% [-3(67g, 69 %)< LA}

S~

HRMS (70 eV, EI+): m/z caled for C21H15C10: 318.0811, found: 318.1.
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Elemental Analysis: C, 79 % H, 5 %

S 4:F3A 1-49] A=

y Pd(PPha),, K,COs
©woe )
Brﬁé } THF, 80 °C
Br

A oA 3,6-HB 2 R-9H-7}8}=E  (3,6-dibromo-9H-carbazol)(30 g, 92.3 mmol)S HEgslo|=zFot
(THF) 0.3 Lol ¢ 3 o7]e] #ld B EA (phenyl boronic acid) (28 g, 231 mmol)¢} HE#Z7~(EgHY
¥239)ZglE(tetrakis(triphenylphosphine)palladium)(3.2 g, 2.8 mmol)S ¥ WHMAAT, Eof ¥3lyd 7
F 7}¥ o] E(potassuim carbonate)(40.8 g, 277 mmol)O Qi 80 TolA 10A13F &<t 7ldste] 357 AlF Y.
HS 9tg ¥ dkgdlo] BS 9w fEFERYE(DME F53 e T MgSoE FES AAS 5, dysn

FZ3th. o]@A doj FAE AW I EntEI Y (flash column chromatography)® #2 A A|sho]
s}3hE 1-4(14.3g, 48 )& LA}

HRMS (70 eV, EI+): m/z caled for C24H17N: 319.1361, found: 319.1.

D:

ﬂni

Elemental Analysis: C, 90 % H, 5 %

S 5:F3A 1-59] A%

0]
/@EBF 0] X Pd (PPh3)4, K2003 /'§/\©
+ ‘ > i
Cl

CO,Me ) N F THF, 80 °C

(HO),B

A oA HE-2-B 2R -5-F 2 2 Fof o] E (methyl-2-bromo-5-chlorobenzoate) (50 g, 200 mmol)& EHE
ghato | 2 FL(THF) 0.5 Lol 3¢ 5, of7]e] yilzFel-2-d-2 24 H(dibenzofuran-2-ylboronic acid) (51
g, 241 mmol)9} EIEEH|=(EgwdE2d)Z 5 (tetrakis(triphenylphosphine)palladium)(7.0 g, 6.0 mmo
DS Ya a¥kAFEY. S ¥3te ZF JFPH U] E(potassuim carbonate)(59 g, 401 mmol)<S Wil 80 TollA]

2403t F)t Tkt & AR vbg gs F Rkgde] =& ¥a HIEEREYa0iDE FEF ts T
NgSO.= & AAZ %, FEsta @At sFslah. olFA o e Ay AmviEAdy(flash

column chromatography)® 2] AAste] 33t&E 1-5(63.4g, 94 %)= AAUTL}.
HRMS (70 eV, EI+): m/z calcd for C20H13C103: 336.0553, found: 336.1.

Elemental Analysis: C, 71 %; H, 4 %
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FAd 6:F3A 1-69] A=

O

\
O HO
4‘!»} Qii} . CH3sMgBr NH.Cl 4!!;> <ii> Cl
? THF, 0 °C %

1-5 1-6

A oA FIHA| 1-5(63.4 g, 188 mmol)S HEZ et =2 FH(THF) 0.6 Lol 5l §-, 0 T= 7H-ak3it.
o710 folg o H E(diethyl ether)o] 3o}y wWEul 1|4 H 2rlo] = (nethymagnesium  bromide) 3.0
M(0.16 L, 470 mmol)S 1AIZkell AA A3 A7F 3Flth. o] AF&ol A 25A1F FF wyk skl whg ¢85
?,%OJSMﬂ%ﬂ%ﬂT‘%iﬂﬂCQMWMmmMM®X%2g 564 mmol) & 7}t wkEgAS F3) ]
A, 2gal HEe2deda) 2 FE=3 tF T MegShE s AAR F, dEstal A 58t

S 1-6(63.3 g, 100 %S LY.
HRMS (70 eV, EI+): m/z caled for C21H17C102: 336.0917, found: 336.1.

Elemental Analysis: C, 75 % H, 5%

A 7:FA 1-79] A%

BF3'Et20 NaHCO3‘

-6 -7

ae™

A 3ol S 1-6(63.3 g, 188 mmol) S TFZZHEH(DCM) 0.3 Lol =91 ¥, 0 T2 2330tk 7]

o] olld oElZ(diethyl ether)ol ol HE EgZF 2 glo|=(boron trifluoride)(29.4 g, 207 mmol)E
A7l AA dd38] A7 leh. o] F Aol A 10A13F &<F wnk skgic). wkg ks —-‘?‘ £ 0.25 Lo =9
AT wlo]FbR Yo E(sodium bicarbonate)(17.4 g, 207 mmol)E FH7}sto] wkgMS =3} AZvh. 28z o
FrzdgOih® FE3 g T NegSoE TS AT F, oA dojx IAks Ay ARrtEAHY

(flash column chromatography)® ##] AAs}o] 3}&&E 1-7(48.5 g, 81 %)& AU},
HRMS (70 eV, EI+): m/z calcd for C21H15C10: 318.0811, found: 318.1.

Elemental Analysis: C, 79 % H, 5 %
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FAd 8:F3A 1-89] Ax

/@Br +(HO)ZB O Pd(PPh3)4, K2CO3 O
cl CO2Me Q THF, 80 °C MeOZC O

A A WE-2-H R E-5-FF 2 F | o] E (methyl-2-bromo-5-chlorobenzoate) (50 g, 200 mmol)& HE
ghalo] =2 FE(THF) 0.5 Lol 39 &, of7]o] t)wlzxE] ¢ 3-4-U-1 ZAH(dibenzothiophene—4-ylboronic acid)
(50.2 g, 220 mmol)®} EEZ7|~(EFHHx23)Z 25 (tetrakis(triphenylphosphine)palladium)(4.62 g,
4.0 mmol)S ¥ WHHARAY. Fo| X3e ZF 7}51H]°]E5(potassu1m carbonate)(58 9 g, 400 mmol)S ¥
80 TellA 214 &<t kst 7 Azt 3 948 F wgdd 55 Y fIFER2HEOaDE FE3
e 4 MgSOE TS A7 F, dHskL 7% sFEvh. o#3A ol e ARl ARntEI R

(flash column chromatography)® &2 AA3te] & [-5(60 g, 85 B LAUT}.
HRMS (70 eV, EI+): m/z caled for C20H13C102S: 352.0325, found: 352.0.

Elemental Analysis: C, 68 %; H, 4 %

Ao 9: A 1-99] A=

\ 0]
(@]

HO
CHzMgBr NH,CI
THF, 0 °C
o o

-8 1-9

A2 @AM F0A 1-8(60 g, 170 mmol)S ElEZslo] =2 FH(THF) 0.6 Lol %91 3, 0 C=2 7238t
of7lell t]old  ofHE(diethyl ether)ol =o}gle wWEwlIU|%H ZvFo] =(methymagnesium  bromide) 3.0
M(0.14 L, 425 mmol)S 1AIZrell 23] HH3] A7} skeh. o]F 204 10A17F =<k wwt &3, w-$ 948
T E 0.14 Lo =<9 IdEE Z=Zgo]=(ammonium chloride)(27.3 g, 510 mmol)E H7}5le] whgNS F3} A
Ak, 28 gF22aD) & F58 g 79 MgS0,2 F2& AAS F, Fgsia gy sF850. &

SHE [-9(60 g, 100 %) S A},
HRMS (70 eV, EI+): m/z calcd for C21H17C10S: 352.0689, found: 352.1.

Elemental Analysis: C, 71 %; H, 5 %
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A e 10:F57H4 1-109] A=

HO

BF3E,0 NaHCO, _ <
e : -
DCM, 0°C
Cr o

1-9 1-10
A BAAA FA 1-9(60 g, 170 mmol)S TS ZZHEH(DCM) 0.85 Lol %<1 F, 0 TR =313}, o 7]
tol g e Z(diethyl ether)dl FHolle HE Eg|EZF o] =(boron trifluoride)(26.5 g, 187 mmol)= 1
ANzl A AA3) A7) skd;. o]F AFeo| A 6A17F EoF wulk 3Ty, e 98 . OE (.16 Lo w9 &

t]$ uvlo]7tRY|o]E(sodium bicarbonate)(15.7 g, 187 mmol)E H7}ste] whglS =3} Azttt 1ga ¢

]
22D ZE F=3 1S F+ MgSO,E FES AAS 5, olFEA doAd FAE Ay IARnEIYY
(flash column chromatography)® 2] AA|sle] 3}aE 1-10(43.8 g, 77 %)< LA},

]

HRMS (70 eV, EI+): m/z caled for C21H15CIS: 334.0583, found: 334.1.

Elemental Analysis: C, 75 %; H, 5 %

Aol 11:F3H4] [-119] A=

br
o QD ihas o
+ —_—
SRAS; CELN S e ®
)
o K &
I-11

A o)A 1-B 2Ry Ed(1-bromonaphthalene) (15 g, 72.4 mmol)S E|ETslo| =2 F7H(THF) 0.2 Lo
=9l F ofr]o 3-Hd-6-(4,4,5,5-HEZgHE-1,3,2-t] AR ETH-2-Y )-9H-7}8} == (3-pheny 1 -6-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-y1)-9H-carbazole)(29.4 g, 79.7 mmol)¢} HIEZ7|~(EFHIE~AH)Z}
F(tetrakis(triphenylphosphine)palladium)(0.84 g, 0.72 mmol)S ¥l WHA|AT. Eo E3l® ZF 7154
o] E(potassuim carbonate)(21.3 g, 155 mmol)& 3_ E;JA 90 TelA 50A17F <t 713t 37 ARG, g &

25 kg B W HIFRIHASGOOE FE3 O3 T4 NgSO,E FEE AAR F, dEsta 2§

Z3lAth. olFEA Ao FAE AY A2rlEI YT (flash column chromatography)® #2 AAsle] 33E
I-11(7 g, 26 %S AU},

HRMS (70 eV, EI+): m/z caled for C28HION: 369.1517, found: 369.5.

Elemental Analysis: C, 91 % H, 5 %
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[0590]
[0591]
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A4 12:57H4 1-129] A=

v\ O Ph
O HO Ph
PHMgBr NH4CI
Cl > > Cl
THF, 0 °C

y "
-1 1-12

A 37l A 1-1(50 g, 148 mmol)S EH|Egslo| =2 FS(THF) 0.5 Lol %9 ¥, 0 T2 #2383t
o] 7)o tlo¥l oElZ(diethyl ether)ol] =o}Ad+= | dvrlzuvls H=Znlo]=(phenylmagnesium bromide) 3.0
M(0.12 L, 370 mmol)= 1AIZkell AA HHd3] A7} aFlvh. o] % oA 30412 &<t wil 3qich. dhs 4=
T 5 0.12 Lo =9 dEF FZolo]l=(ammonium chloride)(23.7 g, 444 mmol)E H7}8le] whSalS =3} A
FHoh, aga yEE 292 FE3 e 74 MgSO,2 58 AAS &, d¥sta 4 55390, &
SHE [-2(68.2 g, 100 %)& LT,

HRMS (70 eV, EI+): m/z calcd for C31H21C102: 460.1230, found: 460.1.

Elemental Analysis: C, 81 %; H, 5%

Aol 13:F3HA 1-139] A=

Ph Ph._Ph

HO < Ph
BFyEt;0  NaHCO3_ .
o om0
DCM, 0 °C
oy S

l-12 l-13

A Ao FHA 1-12(68.2 g, 148 mmol)S Y ZFZZHWEH(DCM) 0.34 Lol <A ¥, 0 T= #2339, o
71ol tleld dH Z(diethyl ether)ol] Fold:E HE EgZZF e d}o]|=(boron trifluoride)(23.1 g, 163 mmo
D& 1Azt A HH3] A7F AT, o] F Aol A 6A17F Fob ek v, vE 98 & E 0.14 Lo =
¢l Ar)¢ nvlo]FFRY o] E(sodium bicarbonate)(13.7 g, 163 mmol)ES #H7}ste] Hh&MS 2351 AT, 181
222 et &2 &3 v 35 MgSO,E S AAS 5, ojdA dojxd e Ay azvteEady
(flash column chromatography)® &2 AAste] 3FE 1-13(60.3 g, 92 %)S IAL}.

HRMS (70 eV, EI+): m/z calcd for C31H19C10: 442.1124, found: 442.1.

Elemental Analysis: C, 84 %; H, 4 %
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[0599]

[0600]
[0601]

[0602]

[0603]

[0604]

[0605]
[0606]

[0607]

[0608]

SIHS31 10-2014-0025271

Ao 14:57H4] 1-149] A=

CIC[Br (HORB 0 O Pd(PPh3)4,KZCO3L
COoMe O THF, 90 °C

HE

A A wE-2-H EU—AL—EEEHJZ:OHO]E(methy1—2—bromo—4—chlorobenzoate)(50 g, 200 mmol)<
ghelo] =2 FT(THF) 0.5 Lol =91 5, of7]o ywlzFe-4-d-H Z4H(dibenzofuran-4-ylboronic acid) (46.7
g, 220 mmol)¢} EIEZF|A(EHdE2)Z 5 (tetrakis(triphenylphosphine)palladium)(4.63 g, 4.01
mmol)S ¥ WA, Eo ¥3¥ ZFE JlHUo]E(potassuim carbonate)(59.0 g, 401 mmol)<S ¥l 90
Toll A 21A1%F &< 71838t &/ A7 v g5 * dh&do] E& Yiu g2 2 v e(DCN) = %f?} o
T4 eSO S AAS £, A 74 wFeS. olgA doj MAE A A=ZvlEA YA (flash
column chromatography)® &2 AAste] & [-14(47.7 g, 71 )& AUt

HRMS (70 eV, EI+): m/z caled for C20H13C103: 336.0553, found: 336.1.

Elemental Analysis: C, 71 %; H, 4 %

el 15:F3HA| 1-159] A=

\ O
o) HO
<<!!b} <!il> C)H3hAgBr_‘ NHsCl <4!!>> ‘Qiibb
THF, 0 °C
I-14 1-15

A FAoNA FHA 1-14(47.7 g, 142 mmol)S HEZSI|=2FH(THF) 0.5 Lol %0 F, 0 C=
73Tk, of7lel  tod  oElZ(diethyl ether)ol] =ollE wWER Y HH Erfo] = (methymagnesium
bromide) 3.0 M(0.12 L, 354 mnol)& 1AI3kell A 23 A7k Sieh. ol F ol A 19412 ek ik 3]
o Wk 98 & F 0.12 Lol =59 g4EE 20| =(ammonium chloride)(22.7 g, 425 mmol)E 7}she] W
gAe Za AAY. 2Yn OFRABOOE F2F G TR WgS0E SRS AAT ¥, Besm 29
53T, EEE 1-15(49.4 g, 104 %S Ay}

HRMS (70 eV, EI+): m/z caled for C21H17C102: 336.0917, found: 336.1.

Elemental Analysis: C, 75 %; H, 5 %
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[0609]

[0610]
[0611]

[0612]

[0613]

[0614]

[0615]
[0616]

[0617]

[0618]
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A4 16:57H4 1-169] A=

HO
BF3-Et20 NaHCO3 .
4 oomor Y

-15 l-16

740l A FZHAl 1-15(49.4 g, 147 mmol) & HFZZHEH(DCM) 0.25 Lol = F, 0 T2 723}, o
og ofHZ(diethyl ether)ol] =Holde= HE EFZFQ ﬂﬂcwmmthMMM@@ZQg,wlmm
= WAz AA HH8] A7t gkleh. o] F A2olA 6417wt nyk glvh. wkhE $bs £ & 0.14 Lol =
0] At]$ Hlo]7bH Y|o]E(sodium bicarbonate)(13.6 g, 161 mmol)E H7}sle] whgoals =3} Ak, 28
222 et(DD = F&3 o 79 MgSO,E TS AAS &, odA dojxl e A3 A=RvEF Y

(flash column chromatography)® %] AA3te] 33E 1-16(34 g, 73 %)= LAT}.
HRMS (70 eV, EI+): m/z calcd for C21H15C10: 318.0811, found: 318.1.

Elemental Analysis: C, 79 %; H, 5 %

FA el 17:F3HA] 1-179] A=

PA(PPhs) KiCOy
z >/\© T THRwC / D

A Ao A 4-B 2RO ZF T (4-bromodibenzofuran) (15 g, 60.7 mmol)S E|Eglsto]| =25 (THF) 0.2 L
o Zel & or]o 3-¥d-6-(4,4,5,5-HEgHE-1,3,2-t)| AL H E F-2-Y )-9H-7}9} == (3-pheny1-6-(4,4,5, 5-
tetramethyl-1,3,2-dioxaborolan-2-y1)-9H-carbazole)(24.7 g, 66.8 mmol)¢} HEZHI|A(EFIAIEL )L}
H(tetrakis(triphenylphosphine)palladium)(0.70 g, 0.61 mmol)< Y3l WWFAIFTE. & 23td ZF 7HHM|
o] E(potassuim carbonate)(17.9 g, 121 mmol)& ¥l 90 TolA 26A17F <t 71935l 37 AlHY. w3 &

o

g 5 g =5 Ya HEREAEOaDE FE3 Us 4 NegSoE FEe A7 5, ZEsta et

ot olgA Ao FALE AF AZelEF I (flash column chromatography)® 8] AASte] 33t&E
[-17(22.6 g, 91 %)& LA}

HRMS (70 eV, EI+): m/z calcd for C30HIONO: 409.1467, found: 409.1.

Elemental Analysis: C, 88 %; H, 5 %
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[0619]

[0620]
[0621]

[0622]

[0623]

[0624]

[0625]
[0626]

[0627]

[0628]
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Ao 18:57HA] 1-189] A=

O y o O Pd(PPha)s, K,COs3

. >
QO THF, 50°C
B-0

o &

Br

A Ao A 2-BE R ZEFE(2-bromodibenzofuran) (15 g, 60.7 mmol)S E|EZslo|==2FS(THF) 0.2 L
o ¥l F oJ7|o] 3-3d-6-(4,4,5,5-H| EgE-1,3 2-1] AR = &-2-Y)-9H-F}HH1Z= (3-pheny 1-6-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-y1)-9H-carbazole)(24.7 g, 66.8 mmol)¢} HIEZH7|A(EFHIdEAHA)Z}
F(tetrakis(triphenylphosphine)palladium)(0.70 g, 0.61 mmol)& Wil WREAIZTE. ol sy ZF 7hE
NE@Ma%MmCMmmmﬂUT9g,Blmmwé %¢.% Toll Al 24A13F B9t 7HEste] 857 AJHTE. dbs <
2 F 9gde) 55 Y YIREdaOaE FE3 e 75 NgS0,E s AAT §, FdHI Y F
=35ttt o]#A Ao FAE AW FA=Z2elEFI YT (flash column chromatography)® 2 AA st &3E
1-17(22.4 g, 90 %)< At}

HRMS (70 eV, EI+): m/z calcd for C30HIONO: 409.1467, found: 409.1.

Elemental Analysis: C, 83 %; H, 5 %

A 19:F7HA 1-199] A=

Pﬂd‘i!|b
.

H
N

O N O Pd(PPh3)4, K2CO3
+ >
OO o o< ®

v

Br  (HO),B

1-19

A A 3-H 2 E-9H-7}9}Z(3-bromo-9H-carbazole) (100 g, 406 mmol)< H|EZ}slo]| =2 F & (THF) 1.2 L
o = ¥, of7]e] 9-#d-9H-7Hu}E-3-A-H 22 9-phenyl-9H-carbazol-3-ylboronic acid)(128 g, 447 mmo
Dot HEZI2(EHAId X223 ) Z2F (tetrakis(triphenylphosphine)palladium)(4.69 g, 4.06 mmol)= Yil
WRIA AT, Eoll ¥sldE ZF 7}51H]°]E5(potassu1m carbonate) (120 g, 812 mmol)S ¥l 80 TollA 24717+
St 7tgste] 5 AT WEE ¢hs § g o] 55 Pa HEREdEd)® FE3 o o MgS0E
FEs AR 5, dEeta At FFsdTh olFA dojd e Ad AmvtEAY(flash column
chromatography) = ] AAste] sh3HE 1-19(74.6 g, 45 %)= AT}

olo

)

N

HRMS (70 eV, EI+): m/z calcd for C30H20N2: 408.1626, found: 408.2.

Elemental Analysis: C, 88 %; H, 5 %
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[0629]

[0630]
[0631]

[0632]

[0633]

[0634]

[0635]
[0636]

[0637]

[0638]

SIHS3] 10-2014-0025271

Ao 20:F57HA4] 1-209] A=

o ©O Pd(dppf), K(acac) jo]
(5 e « [Cpedy PlmeKemy g o
o 0o DMF, 150°C o
" O°
1-3 1-20
A B0l FHA 1-3(20 g, 62.7 mmol)S TIHEEEI=(DMF) 0.2 Lol %<9 3, o7]ol uAa(FvEe
E)f)H Z(bis(pinacolato)diboron) (23.9 g, 94.1 mmol)&} (1,1 —H]Z:(E]EH;lﬁii::ﬂ)uﬂiééﬂ)fqilﬁiﬁiJlE}fy
(I1)((1,1" -bis(diphenylphosphine)ferrocene)dichloropalladium(II))(1.54 g, 1.88 mmol) Z&]31 Z-&F oA
Ho]E(potassium acetate)(12.3 g, 125 mmol)S 2L 150 CollA 24A17F B¢t 7Fdete] 5 Al Zth. ¥ks &

B T owsde 2S Uy BHES WEg & AT Azt o2 0401 e A9 F2uE
A (flash column chromatography) @ +2] AA|ste] 3}gE 1-20(14.1 g, 55 b= LAUT}.

HRMS (70 eV, EI+): m/z caled for C27H27B03: 410.2053, found: 410.2.

Elemental Analysis: C, 79 % H, 7 %

Ao 21:F7H4 [-219] A=

O o'o
Q THF, 100 °C
o 7

1-20

A oA 3-H 2 E-6-99d-9H-7}v}2(3-bromo-6-pheny-9H-carbazole) (15 g, 46.6 mmol)< H|EZ}3lo]=
ZFT(THF) 0.2 Lol %91 %, of7]o] F7HAl 1-20(21.0 g, 51.3 mmol)$} ElEZZ|A(E AL EAd)ZebE
(tetrakis(triphenylphosphine)palladium)(0.54 g, 0.47 mmol)& 291 WRHA AT, &) Z3E ZF 7tH Yo
E (potassuim carbonate)(13.7 g, 93.2 mmol)< %;]W)Cﬂﬁ 94N ZF <t 7HEste] B AT Whg ¢
2 5 kg E5 il fER2YEOaDE FE53 b8 79 MgS0,E FES AAT &, FdYea 1y E
Z3tg . olE A dojR WALE AY IAEZvEAY Y (flash column chromatography)® £&] AA s 3g&E
[-21(13.5 g, 55 %)< AT},

HRMS (70 eV, EI+): m/z calcd for C39H27NO3: 525.2093, found: 525.2.

Elemental Analysis: C, 89 %; H, 5 %
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[0639]

[0640]
[0641]

[0642]

[0643]

[0644]

[0645]
[0646]

[0647]

[0648]
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Ao 22:F57hA] 1-229] A=

Y 0 0~ Pd(dpp), Kiacac) o
o o DMF, 150°C o
o o
1-10 I-22

Ax @Al FHA 1-10(50 g, 149 mmol)S TIHMEXF ol =(DMF) 0.5 Lol <1 §, of7]el] H|~(3uEet
E)YxrEZ(bis(pinacolato)diboron) (56.9 g, 224 mmol)9} (1,1 —Hlﬁ:(Eiﬁ]EiJ,Z:vﬂ)Jﬂﬁééﬂ)tqsliéEéJlE}¥%
(IT)((1,1" -bis(diphenylphosphine)ferrocene)dichloropalladium(11))(3.65 g, 4.47 mmol) &3l Z-F oAl
Hlo]E(potassium acetate)(29.2 g, 298 mmol)S YL 150 TolA 2247 B¢t 7lE3dle] 87 Ajzch, vk <
5 Z kg E8 Yy EES HE3 & Ay B AZR3N. o2 doj = AY ARvE
A2 ¥ (flash column chromatography)® 2| AAlste] 385 1-22(34.3 g, 54 %) AU},

HRMS (70 eV, EI+): m/z calcd for C27H27B02S: 426.1825, found: 426.2.

Elemental Analysis: C, 76 %; H, 6 %

Aol 23:F3HA| 1-239] A=

O O. Pd(PPh3)4 K,CO4
‘,/\. O THF, 100 °C

1-22

e vets
O s

sl 7ol A 3-H 2 X -6-9d-9H-7}v}= (3-bromo-6-pheny-9H-carbazole) (15 g, 46.6 mmol)<= H|EZ}3lo]=

ZFA(THF) 0.2 Lol =9 F o7]o] F3+A] 1-22(21.9 g, 51.3 mmol)9} EHIEZ|A(EgAILE~A)IF
(tetrakis(triphenylphosphine)palladium)(0.54 g, 0.47 mmol)& 21 HWRHA AT, Eo x3E ZF 71H Y o
E (potassuim carbonate)(13.7 g, 93.2 mmol)< %;1% Toll Al 82A13F B3t 7HEste 857 AlHTh, vbg &
2 F 9gde) E5 Wi YIREdaOaE FE3 e 75 NgS0,E Fis AAS §, dHI Y F

=z

EEaa
23Zg)

=3k, olgA dojxl FALE Ay A=wlE Y (flash column chromatography)® 2] AA|ste] 33E
[-21(12.1 g, 48 %)& LAt
HRMS (70 eV, EI+): m/z caled for C39H27NS: 541.1864, found: 541.2.

Elemental Analysis: C, 86 %; H, 5 %
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[0649]

[0650]
[0651]

[0652]

[0653]

[0654]

[0655]
[0656]

[0657]

[0658]

SIHS31 10-2014-0025271

Ao 24:F7HA] 1-249] A=

o O Pd(dppf), K(acac) [}
(5ra - [Gpad Mmoo
0 o) DMF, 150°C 0
S 0°
1-13 1-24
A A FA] 1-13(20 g, 45.2 mmol)-& TMEXE oI =(DMF) 0.2 Lol ¥ 5, of7]d vl (I yZet
E)t] R E(bis(pinacolato)diboron) (17.2 g, 67.7 mmol)¢} (1,1 -¥lA(HHdEA3)H2A) v E2 225
(I1)((1,1" -bis(diphenylphosphine)ferrocene)dichloropalladium(II))(1.11 g, 1.36 mmol) Z&]31 Z-F o}A)
Ho] E(potassium acetate)(8.87 g, 90.4 mmol)S Y 150 CollA 29A1%F B¢t 7ldsle] &F A|HTh. w3

9E T ulSdle] BS WUy 3RS FEHS T AT OBA Axsdrt. oA Aol AAES A g=2u
o 1 = H oo, o RS PR o = Al = =

EFJ @9 (flash column chromatography)® ¥ AA|sle] 3¢E [-24(12.8 g, 53 %)= A},
HRMS (70 eV, EI+): m/z calcd for C37H31B03: 534.2366, found: 534.2.

Elemental Analysis: C, 83 %; H, 6 %

g4 o) 25:5 7k 1-259] A=

v O Ph
(0]

HO—Ph
PhMgBr NH,CI
()~ )e - - < )
THF, 0 °C
N o

1-8 1-25

A AN Z74 1-8(50 g, 142 mmol)S HE S| =2 F(THF) 0.5 Lol =9 = 0 T2 7239,
o]7]o] tlo¥l oElZ(diethyl ether)o] =o}d+= | dvlzuvls H=Zwlo]=(phenylmagnesium bromide) 3.0
M(0.12 L, 355 mmol)= 1AIZtell AA 3] A7) 3F5th. o] % A2elA 12413 &<k gt 39ty g o=
T 5 0.14 Lo =2 dEF FZglo]l=(ammonium chloride)(22.8 g, 426 mmol)ZS H7}8le] whSalS =31 A
Hoh, aga ygEE 29 2 FE3 e 74 MgSO,2 58 AAS &, d¥sta 4 55390, &
& 1-25(67.7 g, 100 %)< AT

HRMS (70 eV, EI+): m/z calcd for C31H21CISO: 476.1002, found: 476.1.

Elemental Analysis: C, 78 %; H, 4 %
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[0659]

[0660]
[0661]

[0662]

[0663]

[0664]

[0665]
[0666]

[0667]

[0668]
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Ao 26:F57HA] 1-269] A=

Ph
H Ph_ Ph

0—Ph
BF3°Et,0 NaHCO; .

()¢ oomog - (A

Oy Oy

1-25 | -26

Aa @7l F7hA 1-25(67.7 g, 142 mmol)S TFEZZWeh(DCM) 0.3 Lol %91 F, 0 T2 733k, o
71el tlelld el Z(diethyl ether)o] FolglyE HE EgZF Qo dlo]=(boron trifluoride)(22.2 g, 156 mmo
DS Al AA JAA3] F7) ek, o] F Aol 6AIZF HoF wnk ek, g 95 FOE 0.14 Lol ¥
¢l &t Hlol7}H Y|o] E(sodium bicarbonate)(13.1 g, 156 mmol)ZE F7}&to] WhEohS =3} AT 1gjx
OJF22W 00D E FE3 s FF MgSOE 85 AAT &, olgA doxl #ALE 4d I2vEa Y]

(flash column chromatography)® 2] AA|ste] 3}&E 1-26(53.4 g, 82 %)= AUT}.
HRMS (70 eV, EI+): m/z calcd for C31H19CIS: 458.0896, found: 458.1.

Elemental Analysis: C, 81 %; H, 4 %

Ao 27:57HA] 1-279] A=

Qo Qo
SSTED STigh Al s S et ct
& &

1-26 |-27

Ax Bl FHA 1-26(50 g, 109 mmol)S TIHMEXEFol|=(DMF) 0.5 Lol <1 §, of7]el] H~(3vEet
E)tjR Z(bis(pinacolato)diboron) (41.5 g, 163 mmol)¢} (1,1 -¥]A(tjHdEX~d)H2A)tjE 22 ey
(IT)((1,1" -bis(diphenylphosphine)ferrocene)dichloropalladium(11))(2.67 g, 3.27 mmol) &3l Z-§F oAl
Ho]E(potassium acetate)(21.4 g, 218 mmol)& Y¥al 150 TelA 23A13F 5t 7FE3sto] &7 A|F. wkg ¢+
2 % REgde &8 93 EFES EHI F, JAFEqA xS, ofgA dofX e FR] A=2vE

29 (flash column chromatography)® 2 AA|sle] 3HeHE [-27(31.2 g, 52 %)< LAT}.
HRMS (70 eV, EI+): m/z caled for C37H31B02S: 550.2138, found: 550.2.

Elemental Analysis: C, 81 %; H, 6 %
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[0669]

[0670]
[0671]

[0672]

[0673]

[0674]

[0675]
[0676]

[0677]

[0678]
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Ao 28:57kA 1-289] A=

Qo of = Rz
O ’/\. THE80°C N@
»

1-28

A HANA 7)o 9-Hd-9H-7H}E-3-d-H EAH(9-pheny 1 -9H-carbazol-3-ylboronic acid)(100 g, 348
mol)S EHE#3SIe]=2FH(THF) 1.3 Lol =<2 *, oJ7]e] 3,6-HEBZ2X-9-3d-9H-7}8}E(3,6-dibromo-9-
pheny 1 -9H-carbazole) (168 g, 418 mmo1) £} HED7| ~(Eddxaq)2eF
(tetrakis(triphenylphosphine)palladium)(4.02 g, 3.48 mmol)< ¥l WRWFA|FTE. §§°ﬂ 3ty ZH 7}51H]
E (potassuim carbonate)(102 g, 696 mmol)S YWil 80 TColA 16A17F &<t s,

T kg E& ¥i fEEEMEO)E FE3 oS 5 NegSo,E TS AAT +, %”‘355’— Fanly loc#
shelth. ol#A Folxl xE A7 AZvtEI I (flash column chromatography)® &8 AAste = I-
28(62.8 g, 32 %)< AUt}

HRMS (70 eV, EI+): m/z calcd for C36H23BrN2: 562.1045, found: 562.1.

Elemental Analysis: C, 77 %; H, 4 %

ol 29:F3HA| 1-299] A=

C[Br (HO,B. O O Pd(PPhj)s, K;CO3 O 0 O
+ - =
CO,Me Q THF, 80 °C MeO,C O

1-29

A oA HE 2-B 2Rl Fof| o] E(methyl 2-bromobenzoate)(50 g, 233 mmol)S HE#}3lo] =& 575 2H(THF)
0.5 Lol =91 &, of7]eo] tydlZFeb-4-d-B 22 (dibenzofuran-4-ylboronic acid) (54.3 g, 256 mmol)%} HE

o}, B E3l¥ ZF FhHE Vo] E(potassuim carbonate)(68.6 g, 466 mmol)S Wil 80 ColAl 27A17F F<F 7}

dete] &7 Az, W g8 F ksdd =5 ¥a gERRddadihz FEF te 7o eS0E FES

AAS F, s #E FFIAT. olFEA A xE Azl A=ZwfEAF(flash  column
chromatography) & 2] AA|sle] 3}eE [-29(54.9 g, 78 %)= AT},

HRMS (70 eV, EI+): m/z calcd for C20H1403: 302.0943, found: 302.1.

Elemental Analysis: C, 79 % H, 5 %
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[0679]

[0680]
[0681]

[0682]

[0683]

[0684]

[0685]
[0686]

[0687]

[0688]

SIHS31 10-2014-0025271

A 30:F7HA 1-309] A=

\ O
HO
(Y ) oot A ()
THF, 0 °C
0 0y

-29 I-30

Aa AN FHA 1-29(54.9 g, 182 mmol)S HEZS =2 FH(THF) 0.5 Lol ¥ F, 0 CT=
sk, of7]e]  tod  oEHlZ(diethyl ether)ol FollyE  wHlEwWlIY B 2Zrlo] = (methymagnesium
3.0 M(0.15 L, 454 mmol)<= 1A)Zke] AX HH3] A7} 01—0311]— o]& AF oA 17A1%F F<¢F ik sk

-l %Ei?,5015mﬂ%ﬂ%ﬁﬂ‘EiﬂﬂtwmmmmmMMQK%Zg M6mdfzﬂﬂ4@ 13
HE S AT aga HERZHAEOME FE5F e 7 NgS0,E s AAS =, dEsia et

w29t 88 [-30(55.6 g, 101 %)< I},
HRMS (70 eV, EI+): m/z calcd for C21H1802: 302.1307, found: 302.1.

Elemental Analysis: C, 83 %; H, 6 %

A 31:F7H4 1-319] A=

HO
BFgEt0  NaHCO;_ '
() oomord ()~
o o
1 -30 I -31

Az Ao FHA 1-30(55.6 g, 184 mmol)S TIFZZHRH(DCM) 0.3 Lol %< F, 0 T2 723t o
7ol tlold olE|Z(diethyl ether)o] =olds HE EgZF 2 eto|=(boron trifluoride)(28.7 g, 202 mmo
DS A7 A HH3] Hrt ek, o] 5 Ao A 5417 Fob wdk st vk k' ¥ E 0.1 Lol =
¢l AT]& Hlol7}R Y| ]Ef(sodlum bicarbonate)(17.0 g, 202 mmol)E H7}sle] WS =3} Ak, g
U2 e(DOD 2 FE5 the 75 NgShE TS AAS F, oA dojxl IAs Ay ARvEI YT

(flash column chromatography)@ 2] AA|sle] 3}3tE [-31(37.7 g, 72 %)<= LA,
HRMS (70 eV, EI+): m/z calcd for C21H160: 284.1201, found: 284.1.

Elemental Analysis: C, 89 %; H, 6 %
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[0689]

[0690]
[0691]

[0692]

[0693]

[0694]

[0695]
[0696]

[0697]

[0698]

SIHS31 10-2014-0025271

Ao 32:F7HA 1-329] A=

O }Q >* n-BuLi O oon:

1N HCI
—_—

o) + B-O O
¢ e G

1-31 l1-32

A A F744) 1-31(37.7 g, 133 mmol)S E|E o] =2 F T (THF) 0.3 Lol =< &, -78 CT= 73}

&2k (hexane)oll o}l E= n-BuLi 2.5 M(80 mL, 200 mmol)S 10 A HH3] 27} A, 9]
F2oll A 16A17F Eot wnk ik, Hkg o2 F & IN HC1(200 mL, 200 mmol)E 718t wkgAe T3}
ok, a2gjar ogddl ofAlE|lo|E(ethylacetate, EA)E FE3 TS 4 NgSO,E FES A7 &, o)
A

A2 Ak (hexane) ¥ TEZ2H (DO E B4ES Hojulo] 33HE 1-32(34.5 g, 79 %S LU}
HRMS (70 eV, EI+): m/z calcd for C21H17B03: 328.1271, found: 328.1.

Elemental Analysis: C, 77 %; H, 5 %

Aol 33:F3HA| 1-339] A=

oo ae
Pd(PPhs)s KoCOs
o + Br“<<iij>F*(3I 0
O THF, 80 °C O

s s

l-32 1-33

Aa @7olA FZHA 1-32(34.5 g, w5mmﬁ%w5ﬂaﬂ5i%%ﬂm)asmﬂ%J%aOVM]LEEE—
4-2 2 2914 (1-bromo-4-chlorobenzene) (20. 1 g, 105 mmol ) <} ]EEE}7]
(tetrakis(triphenylphosphine)palladium)(1.21 g, 1.05 mmol)< ¥iL WWEA| T},
E (potassuim carbonate)(30.9 g, 210 mmol)< 3 E;JA 80 TollA 23A1%F &<t 71<E3s}

Z g B8 Yu fIFZEYED)E FE3I US B¢ MgSOE FES AAR T, %JH?‘S}E kag)

stk o]# A dojz IAE AY A=EutEAYY(flash column chromatography)® &2 AAste] &3dE I-
33(33.2 g, 80 %)& LArt.
HRMS (70 eV, EI+): m/z calcd for C27H19C10: 394.1124, found: 394.1.

Elemental Analysis: C, 82 %; H, 5 %

- 105 -



[0699]

[0700]
[0701]

[0702]

[0703]

[0704]

[0705]

[0706]

[0707]

[0708]

SIHS31 10-2014-0025271

Aol 34:F7HA 1-349] A=

©:Br (HO)zB S O Pd(PPh3)4! KZCO3 O S O
+ >
CO,Me O THF, 80 °C MeO,C O

1-34

Ao A wE 2-B R ZulFoo]E(methy]l 2-bromobenzoate) (50 g, 233 mmol)S& ElE}sto]| =2 3 2H(THF)
0.3 Lo =91 & of7]o] Wl ZE] L #-4-U-H E2H(dibenzothiophene—4-ylboronic acid) (58.4 g, 256 mmol)
o} BlEgy| A (EQHdx23)Z 25 (tetrakis(triphenylphosphine)palladium)(2.69 g, 2.33 mmol)S ¥ail Wl
HEAI T, Eof ¥31¥ ZF ZFH Vo] E(potassuim carbonate)(68.6 g, 466 mmol)S ¥ il 80 TolA 23217+ &
ot 7kdsto] F AFTEH g g5 NS E& Y3 fEERZHEOME FES O F MgSO,E T
TS AAG %, 3 7Y sFsidnk. olgA Aol AE AdE A=ZvEIYI(flash  column

chromatography) 2 2] gA|sle] a3E 1-34(69.7 g, 94 %)= AT},
HRMS (70 eV, EI+): m/z calcd for C20H1402S: 318.0715, found: 318.1.

Elemental Analysis: C, 75 %; H, 4 %

ol 35:F3HA| 1-359] A=

N )
o] HO

(0 mee - OO
THF,0 °C
o S

|-34 I-35

A Aol FIhA 1-34(69.7 g, 219 mmol)S EIEZEFO|=ZFE(THF) 0.7 Lol ¥ &, 0 CT=E

7Hestgdtk. o7)o]  told  olHZ(diethyl ether)ol] Folglys  wEnl1u|$H 2 rlo] = (methymagnesium

bromide) 3.0 M(0.18 L, 547 mmol)<S 1A|zkel] Ax A3 A7} sk, o] Ao A 8AIzF o wwt 39
=

o vk 98 5 5 0.18 Lo w9 IdrFE FZgo|=(ammonium chloride)(35.1 g, 657 mmol)S #7}3}e] Hb
S9S T3 AFHY. a8 gERHAR0OODE FE3 O 9 MeS0,E s AAS &, dEsta 7

w2t 88 1-35(69.7 g, 100 %) I},
HRMS (70 eV, EI+): m/z calcd for C21H180S: 318.1078, found: 318.1.

Elemental Analysis: C, 79 % H, 6 %
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[0709]

[0710]
[0711]

[0712]

[0713]

[0714]

[0715]
[0716]

[0717]

[0718]
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A 36:F7HA 1-369] A=

HO
BF;°Et,O
OO waes 2 0
DCM, 0 °C
o o

1-35 1-36
Az SAoM T4 1-35(69.7 g, 219 mmol) S TIZFZE2HeH(DCM) 0.35 Lol 591 3, 0 T2 #2313k, o
719 Yeld olelZ(diethyl ether)ol Zolsle HE EFEZF o] =(boron trifluoride)(34.2 g, 241 mmo
1S X7 A HAA3] A7) 59Tt o] A2oA 6417 o wyk gk, ¥e 48 & OE (.1 Lo =
¢l At]$ ulo]FtH Ylo] E(sodium bicarbonate)(20.2 g, 241 mmol)E H7}8te] vk & 3 AAT. g
I 229D 2 FE3 t5 75 MgS0E 752 AAT 5, ojgdA Aozl JAE Ad IAZvEF T

(flash column chromatography)® 2 AAste] 3}E 1-36(52.6 g, 80 %) AAT}.
HRMS (70 eV, EI+): m/z caled for C21H16S: 300.0973, found: 300.1.

Elemental Analysis: C, 84 %; H, 5 %

Ao 37:F3HA| 1-379] A=

» n-Buli_ 1N HC|
S + B-O —_— e S
O 0 THF O

| -36 | -37

A4 Ao F7HA 1-36(52.6 g, 175 mmol)S EIEZSIo|==2F & (THF) 0.5 Lol =91 &, -78 CT= 723}
k. 01 719l G“AF(hexane)@] 510}21%3 n-BuLi 2.5 M(105 mL, 263 mmol)E 10%&o] ZAX HH3] 7} s t}.

T Ao 12A17F Bk wHk k. Wk 95 3 5 IN HC1(263 mL, 263 mmol)E H7}ste] wrgAs =
st AlATH. A ol OVﬂEﬂO]E(ethylacetate, EMDZ F&3% o5 75 MgSO,E i8S AAS 5, o
A dojW FALE k(hexane) ¥ TEFZZHWE(DME EES Aojulo] 3¥E 1-37(53.6 g, 89 %)

HRMS (70 eV, EI+): m/z caled for C21H17B02S: 344.1042, found: 300.1.

Elemental Analysis: C, 73 %; H, 5 %
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[0719]

[0720]
[0721]

[0722]

[0723]

[0724]

[0725]
[0726]

[0727]

[0728]

SIHS31 10-2014-0025271

Aol 38:F7HA 1-389] A=

{_)-som, (I )o
Pd(PPhs)s, KoCOs
S + Br@CI > s
O THF, 80 °C O

s s

1-37 1-38

Ao A F7HA| 1-37(53.6 g, 156 mmol)S EHEgSlo]| =2 FTH(THF) 0.3 Lol =591 35, C47]°ﬂ 1-BEH-
4-Z = 2 WA (1-bromo—4-chlorobenzene ) (29.8 g, 156 mmol ) ¢} HEH7|A(E
(tetrakis(triphenylphosphine)palladium)(1.80 g, 1.56 mmol)& PiL WA T}, o 3l Z
E(potassuim carbonate)(45.9 g, 312 mmol)< il 80 C°ﬂ/‘1 21X13F &9t 7HEE] &5 AFT
T gk&de] E& Y fEE2YEODE F&3 5 74 NgS0,E & AAS £, ZHsia

Btk o]EA doj xS AW A ZvEFI Y (flash column chromatography)® 2] AAldte] & I-
38(58.3 g, 91 ©)E& AU}

HRMS (70 eV, EI+): m/z caled for C27H19CIS: 410.0896, found: 410.1.

Elemental Analysis: C, 79 %; H, 5 %

AAd 1:33HE A-19] A=

sz(dba)3
P(t-Bu)

) e
Toluene, 100 °C
O

A AN FHA 1-4(11 g, 34.4 nmol)S EF<(toluene) 0.11 Lol <l ¥, of7]o F3+A 1-3(11.5 g,
36.2 mmol), EZ=(guldgdolr g o] E)yZelE(0)(tris(dibenzylideneacetone)dipalladium(0))(0.95 g,
1.03 mmol), Eg=-HM8FE¥E2F(tris-tert butylphosphine)(0.83 g, 4.12 mmol) 28|31 At]& HAMYH-
EAlo]=(sodium tert-butoxide)(3.97 g, 41.3 mmol)S XA o2 ¥ 100 CTolA 16417 5ot 71d3ste] 3
FAZHG. s g5 & g E& Yu gEE2Y (D)2 FE2 o 5 MgS0,E S AAS &
st 79 5Fe k. o)E A doj FAAE AW ARvtEI YY) (flash column chromatography)® -2
AAst] 31EE A-1(14.5 g, 70 %S LA},

HRMS (70 eV, EI+): m/z calcd for C45H3INO: 601.2406, found: 602.2.

Elemental Analysis: C, 90 %; H, 5 %
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[0729]

[0730]
[0731]

[0732]

[0733]

[0734]

[0735]
[0736]

[0737]

[0738]

SIHS31 10-2014-0025271

AAld 2:318HE A-59 A=

Pd z(dba)a
P(t-Bu)
O'O O'O
(0]
Tqu ene, 100 °C

- 1-7 A-5

Ax oA FA 1-4(10 g, 31.3 mmol)= EF<M(toluene) 0.1 Lol <1 F, of7]o] FIHA] 1-7(10.5 g,
32.9 mmol), EFx(udldzgdolAldo]E)t]Ze}E(0)(tris(dibenzylideneacetone)dipalladium(0))(0.86 g,
0.94 mmol), Eg]|~-EJM XA (tris-tert butylphosphine)(0.76 g, 3.76 mmol) 18] At E{A Y-
Exlo]l=(sodium tert-butoxide)(3.61 g, 37.6 mmol)< %i}@lii 23 100 ColAl 12A13F &<t 7FE3ste] 3
FAIAG. ¥k &85 T kg E& Yil fEZR2HAEODE FE3 o2 79 MgSuE SRS AAT &,

=

destn 7Y FF3F. o)EA dojd #AE Ay ARvtEI YT (flash column chromatography) 2 2]
AAske] 3}EE A-5(16.6 g, 88 %) oé(ii‘ﬂr

HRMS (70 eV, EI+): m/z calcd for C45H31INO: 601.2406, found: 601.2.

Elemental Analysis: C, 90 %; H, 5 %

A 3:33E A-79] A=

Pgédé)a)k
' NaOtlgu '
Toluene 100 °C O O

- 1-10 A-7

HAx BANA F7HA 1-4(10 g, 31.3 mmol)S EF4(toluene) 0.1 Lol 51 $, o7 F3HA] 1-10(11.0 g,
32.9 mmol), EFx(udldzgdolAldo]E)tZe}E(0)(tris(dibenzylideneacetone)dipalladium(0))(0.86 g,
0.94 mmol), Eg]~-EMEFEE~HA(tris-tert butylphosphine)(0.76 g, 3.76 mmol) 18|31 AT& E|AMZF
Ex}olE(sodium tert-butoxide)(3.61 g, 37.6 mmol)S TxAo= Wi 100 °C°ﬂ/\1 6A1F &< 7tdsle 5

Az Bk gkg F kg o] =& ¥al HERRdaOahE FEF s 5 MgSo,E TS AT F
I

Hejsta 7ok FsGAth. o] FA dojn %
AABL] 31EE A-7(15.9 g, 82 %)S IATt.

AALS Awl aEvfEd 9 (flash column chromatography)® &€

HRMS (70 eV, EI+): m/z calcd for C45H3INS: 617.2177, found: 617.2.

Elemental Analysis: C, 87 %; H, 5%
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[0739]

[0740]

[0741]

[0742]

[0743]

[0744]

[0745]

[0746]

[0747]

[0748]
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AAd 4:318HE A-139] A=

dy(dba)s

P(t-Bu)
O'O
Toluene, 100 °C
1-3 A-13

Aa BN S3HA 9H-7FE(10 g, 59.8 mmol)S EF<U(toluene) 0.15 Lol 3¢l F, of7]o] F3+A 1-
3(20.0 g, 62.8 mmol), Ega(vd g dlebAH o] E) v ZetE
(0)(tris(dibenzylideneacetone)dipalladium(0))(1.64 g, 1.79 mmol), EFHA-EHMIFEEZ~A(tris-tert
butylphosphine)(l 45 g, 7.18 mmol) 183l AU Eiﬁﬂ?%*}ﬂE(sodium tert-butoxide)(6.90 g, 71.8
mmo 1) XP”OE D3 100 CellA 15A17F &2t 74+gste] SRAIZT. ¥hg g5 F Rkgdd E& Y3 vF
iiﬂﬂ‘%(DCM)i =9 U g MeSOE RS AAS F, FEEa A $FSvE. olg A dojxl JAL

2 A9 a=EvtEg 89 (flash column chromatography)® 2] AA|sle] 332 A-13(22.6 g, 85 %)< A},
HRMS (70 eV, EI+): m/z calcd for C33H23NO: 449.1780, found: 449.2.

Elemental Analysis: C, 83 %; H, 5 %

A 5:313HE A-739] A=

Cl

0 Flba O

“ : c - :
(S d

> g

1-11 1-3 A-73

A FAA F7HA [-11(7 g, 19.0 mmol)S EF<M(toluene) 0.07 Lol =<2 F of7jo] F7HA] 1-3(6.32 g
19.9 mmol), Ed=(ydlAzwlolAeo]E)t]Z&e}5(0)(tris(dibenzylideneacetone)dipalladium(0))(0.52 g,
0.57 mmol), EZ=-EHIFE X ~H(tris—tert butylphosphine)(0.46 g, 2.27 mmol) I3l AUl EAZF
EAlo]=(sodium tert-butoxide)(2.18 g, 22.7 mmol)S =2FH o2 Wil 100 CTolA 90A|ZF Bt 71d35te] 3
FARHG, g g5 & g E& Yu gEE2Y a2 FE23 o ¥ MgS0,E e AAS 5,
st 79 5F k. o)E A doj FAAE AW ARvtEI Y (flash column chromatography)® -2
AAE] 3E A-73(9.5 g, 77 B)S AU}

HRMS (70 eV, EI+): m/z calcd for C49H33NO: 651.2562, found: 651.3.

Elemental Analysis: C, 90 %; H, 5 %
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[0749]

[0750]
[0751]

[0752]

[0753]

[0754]

[0755]

[0756]

[0757]

[0758]
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AAld 6:315HE A-889] A%

= Qe e . 0 G
O 5 =0
O (@] o O (@) O

1-4 1-13 A-88

A B7eA F7HA) 1-4(10 g, 31.3 mmol)S EF<(toluene) 0.1 Lol 591 F, oJ7)o] 7kl 1-13(14.6 g,
32.9 mmol), EFx(udldzgdolAldo]E)t]Ze}E(0)(tris(dibenzylideneacetone)dipalladium(0))(0.86 g,
0.94 mmol), Eg]~-EMEFEEA~HA(tris-tert butylphosphine)(0.76 g, 3.76 mmol) 18|31 A& E|AMZF
EAlo]=(sodium tert-butoxide)(3.61 g, 37.6 mmol)S 6??}315131 93 100 ColA] 12A17F B¢k 71dste] 3
FAZC 9bg g5 F gkgde] ES Yu YyEFER2YEOME FEIT S F4 NgSOE FES AAT F,
destn 7Y FF3F. o)EA dojd #AE Ay ARvtEI YT (flash column chromatography) 2 2]
AAske] 3FEHE A-88(21.6 g, 95 %) UL},

HRMS (70 eV, EI+): m/z calcd for C55H35NO: 725.2719, found: 725.3.

Elemental Analysis: C, 91 % H, 5%

AAd 7335 A-1249] A=

P(tdel?))
—
G
1-4 1-16 O

A-124

A 370 FHA] 1-4(10 g, 31.3 mmol)S EF A (toluene) 0.1 Lol =91 3, of7]o] F7HAl 1-16(10.5 g,
32.9 mmol), Ega(twidgdlolAdHolE)t)Ze}5(0)(tris(dibenzylideneacetone)dipalladium(0))(0.86 g,
0.94 mmol), Eg]A~-HMH-EAFEATA(tris-tert butylphosphine)(0.76 g, 3.76 mmol) 18|31 AT]$ EHA#F
EAlo]=(sodium tert-butoxide)(3.61 g, 37.6 mmol)<S =202 Wil 100 CTollA 24A17F Bt 71d35te] 3
FAIACE, v 948 F wkg e B8 Ya IR s R FE3 e 74 MegSo, 2 FES AlAT &
FdEleta 7Y =389 tr. o)@A dold AAE A A=ZwEA Y (flash column chromatography)® g
AAsle] 3eE A-1(17.0 g, 90 %)S AT},

HRMS (70 eV, EI+): m/z calcd for C45H3INO: 601.2406, found: 601.2.

Elemental Analysis: C, 90 %; H, 5 %
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[0759]

[0760]
[0761]

[0762]

[0763]

[0764]

[0765]
[0766]

[0767]

[0768]
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AAld 8:313E B-149 A

g
O o] tdej Q
NH + C Tolur::jt'lB:o °C O
:} ) :=
¥

1-3 -

A Ao F7A 1-17(10 g, 24.4 mmol)S EF<M(toluene) 0.09 Lol =< F, of7]o] F7+a] 1-3(8.17

21

25.6 mmol), Eg=(tiWAgdolAgo]E)t]Zel5E(0)(tris(dibenzylideneacetone)dipalladium(0))(0.67
g, 0.73 mmol), EFA-HMYRLAZE~A(tris-tert butylphosphine)(0.59 g, 2.93 mmol) I3l AT]E A
2] FEA}o] = (sodium tert-butoxide)(2.81 g, 29.3 mmol)S XA o= Wi 100 CTolA 48417 H9F 71E st
S AAg

FFART. B g8 F kg S Y HIERERHAEOaDE FE3 v P NgSoE TS

0Q

5 et 7Y FFs. o]E A dojd MAE Ay I RZvtEI T (flash column chromatography) 2

T L=

g AAste] 3¢S B-14(16.9 g, 81 B AU},
HRMS (70 eV, EI+): m/z caled for C51H33NO2: 691.2511, found: 691.3.

Elemental Analysis: C, 89 %; H, 5 %

AAY 9:33E B-209] AX

O O O sz dba
P+ o To.uz::”?:ooc 0'0
e
P

1-17 1-10 -

A BAAA FIHA 1-17(10 g, 24.4 mmol)S EF<M(toluene) 0.09 Lol =<1 F, 7] F3+A 1-10(8.57
25.6 mmol), E=(YwldgdolM e o]E)YZe}5E(0)(tris(dibenzylideneacetone)dipalladium(0))(0.67
g, 0.73 mmol), EZA-EHMFEEAHA(tris—tert butylphosphine)(0.59 g, 2.93 mmol) I8 At]%& EA
ﬂ$E4QCGMmmwmbMMMw@81g293mdh1Tﬂﬂoilﬁlwotﬂﬁiﬁﬂﬂfm}ﬂga@

SFAZT. vk 48 F Rkgde] 5 Yu HIEERRdudi)E FEI vs 5 MgSoE RS AR

0Q

ot

, AEstn 74 5530, o)A Ao AAE AY F2rtEI# Y (flash column chromatography)® &

=4

AA s 3H8HE B-20(17.3 g, 96 %) It

ic) {W

HRMS (70 eV, EI+): m/z calcd for C51H33NOS: 707.2283, found: 707.2.

Elemental Analysis: C, 87 %; H, 5%
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[0769]

[0770]
[0771]

[0772]

[0773]

[0774]

[0775]
[0776]

[0777]

[0778]
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AAld 10:33E B-269] AX

o O O sz (dba)s
P(t- Bu)
c To.u:::f:oo
® Q0

1-18 1-3 -

A FAoNA F7HA 1-18(10 g, 24.4 mmol)& EFM(toluene) 0.09 Lol =< F, oA7jel F3kA) 1-3(8.17
25.6 mmol), Eg=(tiWAgdolAo]E)t]ZelE(0)(tris(dibenzylideneacetone)dipalladium(0))(0.67
0.73 mmol), E#=-BMFEFE A (tris-tert butylphosphine)(0.59 g, 2.93 mmol) gl AU EA
EAlo] = (sodium tert-butoxide)(2.81 g, 29.3 mmol)& =AFF o2 ¥il 100 ColA 50A13F &9t 7143t
A7, e g8 F dkgdd B8 Yy fIFEEYE (DR 353 9S T MgSOE FES AAT
<, dYsta 4 sFsgl. o)F2A doxl JHAME A AZnfE A YT (flash column chromatography)® &
g AAste] 3185 B-26(13.2 g, 78 %)= LUT}.

HRMS (70 eV, EI+): m/z calcd for C51H33NO2: 691.2511, found: 691.3.

Elemental Analysis: C, 89 %; H, 5 %

A 11:318HE B-329] A=

o}

Q O Pd,(dba)s O O

P(t-Bu)

< NaOBu
W ol ) ) T
O Toluene, 100 °C
O

1-18 1-10 B-32

A B FA 1-17(10 g, 24.4 mmol) S EF<SN(toluene) 0.09 Lol 1< T, 7)o F3A 1-10(8.57
25.6 mmol), EZ=(tWidg]dolAldo]E)t]Ze+5(0)(tris(dibenzylideneacetone)dipalladium(0))(0.67
g, 0.73 mmol), EFA-BM DL AF (tris-tert butylphosphine)(0.59 g, 2.93 mmol) L&l ZAT]E EA
YRrEAFo] = (sodium tert-butoxide)(2.81 g, 29.3 mmol)S $xFA o= @i 100 coﬂxi 38417 B¢t 71 &)o]
AFAATH. e gE F g de) B YW1 tZFE A e(D)E FE3 e Y5 MgSo,E SRS A7

gl

T FEE a2 7Y 535G, o2 A dojR ArE AY I ErlEI Y (flash column chromatography)® &
7 AAste] 313E B-32(15.7 g, 91 %) AUt}

0Q

HRMS (70 eV, EI+): m/z calcd for C51H33NOS: 707.2283, found: 707.2.

Elemental Analysis: C, 87 %; H, 5%
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[0779]

[0780]
[0781]

[0782]

[0783]

[0784]

[0785]
[0786]

[0787]

[0788]
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AAe] 12:513HE C-19] A=

NH Pd;(dba); .
@ Ko Rl N & O
@ O T O O Toluene, 100 °C
N © O
O

1-19 1-3

A BHNA FA 1-19(10 g, 24.5 mmol) S EF<(toluene) 0.1 Lol 521 &, of7]el] F3+A 1-3(8.19 g,
25.7 mmol), EFa(tddgdolAldo]E)t]Ze}E(0)(tris(dibenzylideneacetone)dipalladium(0))(0.67 g,
0.74 mmol), Eg]~-EJM XA (tris-tert butylphosphine)(0.59 g, 2.94 mmol) 18]3 At E{A Y-
Exlo]l=(sodium tert-butoxide)(2.83 g, 29.4 mmol)< %i}@lii 23 100 ColAl 24A13F &<t 7FEste] 3
FAZC 9bg g5 F gkgde] ES Yu YyEFER2YEOME FEIT S F4 NgSOE FES AAT F,

destn 7Y FF3F. o)EA dojd #AE Ay ARvtEI YT (flash column chromatography) 2 2]
AAske] 3= C-1(11.3 g, 67 9)& 0,:4911:}
HRMS (70 eV, EI+): m/z calcd for C51H34N20: 690.2671, found: 690.3.

Elemental Analysis: C, 89 %; H, 5 %

A 13:38E C-79 A=

Pdy(dba)s .
Aoy fhe O O
:/: Toluene 100 °C

1-19 1-10

Aa A FHA 1-19(10 g, 24.5 mmol)& EF<M(toluene) 0.1 Lol 521 5, of7]e] F7A] 1-10(8.61
g, 25.7 mmol), Eg=(dulAgdlolAMgo]E)t]ZelE(0)(tris(dibenzylideneacetone)dipalladium(0))(0.67
g, 0.74 mmol), EZ2-HAMIFEXE2~H(tris-tert butylphosphine)(0.59 g, 2.94 mmol) 1] AU EHA
g F-EALo] = (sodium tert-butoxide)(2.83 g, 29.4 mmol)S £AH o2 Yar 100 °coﬂA1 19A13F &3F 7hE st
SHFAIFE. Wke g8 3 dkgdle) ES& Yy CEFEEYEDINDE F53 U T4 MgSoE FES A%
1=

star 7A9F BESHG . o2 A dojR FALE A9 I EvtEI Y (flash column chromatography)® &
g AAste] dgtE C-7(13.0 g, 75 )& AAT}.

HRMS (70 eV, EI+): m/z calcd for C51H34N2S: 706.2443, found: 706.2.

Elemental Analysis: C, 87 %; H, 5%
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[0789]

[0790]

[0791]

[0792]

[0793]

[0794]

[0795]
[0796]

[0797]

[0798]
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AAe] 14:513HE D-19] A=

Pd(PPh3),, K,CO4 @

B —

THF, 80 °C

A @AeA 3-HER-9-3d-9H-7F}E(10 g, 31.0 mmol)& EHIEE}ste] =& F(THF) 0.12 Lol 591 &
71l THA 1-20(14.0 g, 34.1 mmol ) <} ]EEH]%(Eﬂrzﬂ\:j_g/\uq)»g}H
(tetrakis(triphenylphosphine)palladium)(0.36 g, 0.31 mmol)S 23 WRHAATE. Eo x3d ZF 7tH Yo
E(potassuim carbonate)(5.48 g, 37.2 mmol) S P*JA 80 TollA 26A13F &<t 7Fdsle] 37 AlF Y. Hkg &=
L kg S Ya fIE22YEOODE FE3 s T MgSO.E FES A 5, dEET 719 5
3. olg A Aol IALE AY I EvlEIHY(flash column chromatography)® 2] A A3l

1(15.0 g, 92 %)= UL},

O o &

-

1

He

H

ks
sheke

w)
]

HRMS (70 eV, EI+): m/z caled for C39H27NO: 525.2093, found: 525.2.

Elemental Analysis: C, 89 %; H, 5 %

A 15: 388 D-79 A=

N O io‘ Pd(PPh3)4, K,CO4
- e 4 ) O
B, o T THRsocc

1-22 D-7

A FAA 3-HER-9-3d-9H-7F}E(10 g, 31.0 mmol)S EHIEetsto] =2 FT(THF) 0.12 Lojl %<2 5, o

71l =704 1-22(14.5 g, 34.1 mmol ) <} HEZ2(Egddx2a)ddF
(tetrakis(triphenylphosphine)palladium)(0.36 g, 0.31 mmol)S Y1 WHIAZHTE. Eo E3t¥E ZF 71HUY

o]
E (potassuim carbonate)(5.48 g, 37.2 mmol)& 21 80 Ccﬂ1ﬂ 24A|17F Fok 71Este] dF A FH . wkg 9k E
T g S ¥a HEEEZHEOMADE F=3 o 7 MgS0,E TS AAR ¥, dHsa Y w5
sttt olg A Ao FALE A™ I =EvlEA YY) (flash column chromatography)® &8 AAste] 343E D-

7(16.0 g, 95 %)& LU}
HRMS (70 eV, EI+): m/z calcd for C39H27NS: 541.1864, found: 541.2.

Elemental Analysis: C, 8 %; H, 5 %
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[0800]
[0801]

[0802]

[0803]

[0804]

[0805]
[0806]

[0807]

[0808]
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AAld 16:33E D979 AX

N\
Pd2 dba)3
P(t-Bu)
{—@ NaOtBu
\_7 Toluene 100 °C
A Ao F7HA 1-21(10 g, 19.0 mmol)S EFd(toluene) 0.1 Lol 9 3 o7]o] 2-HZF-9 9-t]y]
%‘éf*a@ 71 g, 20.9 mmol ), Eg (g ol g el E) v Zet5H

(0)(tris(dibenzylideneacetone)dipalladium(0))(0.67 g, 0.57 mmol), EZ=-EHAMIFEEAHA(tris-tert
butylphosphine)(0.46 g, 2.28 mmol) Z#]al 4TS EAMFEEZAlo]=(sodium tert- butox1de)(2 19 g, 22.8

mol)& FAFH o2 Wil 100 CollA]l 25A17F &9t 7FE3ete] SFFAIAT. g g5 § k3 dd E& €1 &
22 (DD E F=2 U5 74 MgSOE TS AAS £, st 74 558150, oA dojxd A}
2 249 a2rnEFei9(flash column chromatography)® 2] Al 3+gE D-97(12.7 g, 93 %)< AU},

HRMS (70 eV, EI+): m/z calcd for C54H39NO: 717.3032, found: 717.3.

Elemental Analysis: C, 90 %; H, 5 %

AAd 17:38HE D-1039] A=

Pdy(dba);

¥o
P(t-Bu)
BSOTE NG S - TN S WoNS

Toluene, 100 °C
Cr . S o

1-23 D -103

Ao BAHANA FIHA 1-21(10 g, 18.5 mmol)S EF M (toluene) 0.1 Lol ¥ 3 7] 2-BH2E-9 9-t]H
&7 9.3(5.55 g, 20.3 mmol) Ega (v d g dlola H o] E) v et
(0)(tris(dibenzylideneacetone)dipalladium(0))(0.51 g, 0.56 mmol), EZ=-HAZFEEIFA(tris-tert
butylphosphine)(0.45 g, 2.22 mmol) Zg|al AU+ E|M|F-EAlo]=(sodium tert- butox1de)(2 13 g, 22.2
mmol)& A o8 Wi 100 CTellA 2347 &<t 7FEste] EFAZt. vhg 8 & v =& Y1 ¢F
ZRUEO)E FE3 o8 75 NgS0,E Fas AAST &, desta 18 sF33UTH. olgA ozl AL
E 7y AZntEa ¥ (flash column chromatography)® #7 AAISte] 3% D-103(12.4 g, 91 =

=

AT
HRMS (70 eV, EI+): m/z caled for C54H39NS: 733.2803, found: 733.3.

Elemental Analysis: C, 88 %; H, 5 %
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[0809]

[0810]

[0811]

[0812]

[0813]

[0814]

[0815]

[0816]

[0817]

[0818]
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AAld 18:813E D-1279] Ax

Qg Qg
e, i O'O e SO0 g

1-24 D-127

s

A @AeA 3-HER-9-3d-9H-7F}E(10 g, 31.0 mmol)& EHIEe}ste] =2 F&(THF) 0.14 Lol 521 &
7]l 71 1-24(18.2 g, 34.1 mmol) <} HE&> 1*(EFA§M_£MA)»E}H
(tetrakis(triphenylphosphine)palladium)(0.36 g, 0.31 mmol)S 23 WRHAATE. Eo x3d ZF 7tH Yo

E (potassuim carbonate)(5.48 g, 37.2 mmol)° Lu 80 TollA 24A13F &9t 7Fdsle] 37 AlFY. vbs =
T ks de ES Yu fIFEZEYEDOME FE3F S T MgSO,E TS AAS &, Iz 7Y 5F
stk o]#E A dojz IAE AY A=EutEA Y (flash column chromatography)® &2 AAste] &3E D-

127(17.9 g, 89 %)& I},
HRMS (70 eV, EI+): m/z calcd for C49H3INO: 649.2406, found: 649.2.

Elemental Analysis: C, 91 % H, 5 %

A 19:318E D-1309] A=

Pd(PPh3)4 K,CO3 @
‘n s OO e
THF, 80 °C
1-27 D-130
A @AA 3-HER-9-3d-9H-7F}E(10 g, 31.0 mmol)& EHIEg}tsto] =2 F(THF) 0.14 Lol 2 &, o
71l THA 1-27(18.8 g, 34.1 mmol ) <} B

Ega(EgddEad) s
(tetrakis(triphenylphosphine)palladium)(0.36 g, 0.31 mmol)<S 23 WRAIF T, & ¥sld Z-F JhR Y9
= (potassuin carbonate) (5,48 g, 37.2 mol)& ¥ 80 Tl 2202 54k Adlstel BF ALk 0 &

S Hbgdo &8 Y3 fEREYEdahE FEI 9L T MgSo,E s AAS &, dHEn 7Y 55
R, o]ZEA Aoz IALE Ay IEwEAY Y (flash column chromatography)® &8 AAsle] & D-

130(16.7 g, 81 %)& I},
HRMS (70 eV, EI+): m/z calcd for C49H3INS: 665.2177, found: 665.2.

Elemental Analysis: C, 83 %; H, 5 %
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[0819]

[0820]
[0821]

[0822]

[0823]

[0824]

[0825]
[0826]

[0827]

[0828]
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AAld 20:83E D-1339] Ax

. Pd(PPh3)4 K,CO4 @
5 O n_)
THF, so °C

1-20

A Ao FIHA 1-28(20 g, 35.5 mmol)S ElEFSIO]=ZFEH(THF) 0.2 Lol Q1 5, of7]e] FIHA I-
20(16.0 g, 39.0 mmol)®} HEHI|~(Eg A dE~H) 225 (tetrakis(triphenylphosphine)palladium)(0.41 g,
0.36 mmol)S ¥i1 WRHAIZHTE, o 44§}51 ZHg 7}E o] E(potassuim carbonate)(10.5 g, 71.0 mmol)S ¥
380 TollAl 13A17F &<t 7Fdste] gF AlFTh. Wb 98 & wkgde] 58 Yu fYEF22HEOaDE &
gk o 7 MgSOE s AlAS 3, "yt 7S wFEiv. olgA dojxl M E A7 ARvEI T

(flash column chromatography)® &2 AA|3}e] 3}3E D-133(23.6 g, 88 %)< AUc}.
HRMS (70 eV, EI+): m/z calcd for C57H38N20: 766.2984, found: 766.3.

Elemental Analysis: C, 89 %; H, 5 %

A 21:313HE D-1369 A=

Pd(PPhs)s, KoCOs @

_—

THF, 80 °C

A oA F7HA 1-28(20 g, 35.5 mmol)S E|E&slo| =2 FH(THF) 0.2 Lol =< &, of7]o] F7HA 1I-
22(16.6 g, 39.0 mmol)¢} HIEZZ|A(EgAIdEAA)Ze}5(tetrakis(triphenylphosphine)palladium)(0.41 g,
0.36 mmol)& ¥ WA R, Eo ¥3td ZF JlE Vo] E(potassuim carbonate)(10.5 g, 71.0 mmol)& ¥
L 80 TollA 1541 & 71Este] 37 AlFY. ¥hg g5 3 kg dd & Yi yEE2YaDi) = &
g oS o MgSOE g AAg F, BHES Y sFETH ol#A doxl xE dY AEntEI YT

(flash column chromatography)® #2] A5} 3}gtE D-136(25.0 g, 90 %)< LAc}.
HRMS (70 eV, EI+): m/z calcd for C57H38N2S: 782.2756, found: 782.3.

Elemental Analysis: C, 87 %; H, 5 %
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[0829]

[0830]
[0831]

[0832]

[0833]

[0834]

[0835]
[0836]

[0837]

[0838]

[0839]
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AAld 22:33E D-1519] A=x

i sz(dba)g
O P(t-Bu)
NaOtBu
_——
Toluene, 100 °C

1-33 D-151

ol A FZHA] 1-4(10 g, 31.3 mmol)S EFd(toluene) 0.12 Lol =<1 F  of7]o] F3IHA] 1-33(13.0
32.9 mmol), Eg=(twAgdolAg o] E)t]ZelE(0)(tris(dibenzylideneacetone)dipalladium(0))(0.86
0.94 mmol), EgA-ElMZFEEA~FA(tris-tert butylphosphine)(0.76 g, 3.76 mmol) 1] A& EA
Ex}olE(sodium tert-butoxide)(3.61 g, 37.6 mmol)S £xA o= Y1 100 DCoﬂ"i 48A17F Fet 7HE st
ANAT, B-S g7 T odkgd B8 Yu yIZFRaAsdDE 53} e ¥4 NgSo,E SRS AAT

2

i)
[
rlet
oY,

o 09 09

St -1n:

e st ZJOL FE3tE. o]ZEA dojd FALE AY I ErtEF Y (flash column chromatography)® &

H

AAste] 3eE D-151(18.0 g, 85 %)< AT},

& o

HRMS (70 eV, EI+): m/z calcd for C51H35NO: 677.2719, found: 677.3.

Elemental Analysis: C, 90 %; H, 5 %

AA 4 23:318E D-1549] A=

Pdy(dba)s
P(t-Bu)
NaOtBu
. ; Toluene 100 °C
1-4
1-38 D -154

ol FZHA] 1-4(10 g, 31.3 mmol)S EFd(toluene) 0.12 Lol =<1 F  of7]o] F3IHA] 1-38(13.5
32.9 mmol), Eg=(twAgdlolAg o] E)t]Zel5E(0)(tris(dibenzylideneacetone)dipalladium(0))(0.86
0.94 mmol), EgA-ElMEFEEA~FA(tris-tert butylphosphine)(0.76 g, 3.76 mmol) 1] A& EA
Ex}olE(sodium tert-butoxide)(3.61 g, 37.6 mmol)E £xA o= Y 100 °C0ﬂ7‘1 37TAIZE Fet 7HE st

o

AlZTH g $s & ghgde] 25 Wi fER2dgdE FET O o NgSoE FEs AT

i)
[
rlet
oY,

b %9
:{m-{n:

st 74 =89t olEA dold IAE AY FA=ZetEA Y (flash column chromatography)® &
AAste] 8185 D-154(19.3 g, 89 %S AU},

HRMS (70 eV, EI+): m/z calcd for C51H35NS: 693.2490, found: 693.2.

Elemental Analysis: C, 83 %; H, 5 %

(F71EFaae] Ax)
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[0850]

[0851]

[0852]

[0853]
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[0856]

SIHS31 10-2014-0025271

AR 24: {F71EFAF ] AX(ER)

ITO(Indium tinoxide)7} 1500 A< F77F ¥ttt mg s & o, 2592 A, /T Al
o] BYH olxx a2 UdFE, ofHE, WeE T SAE 253 MFHS Sta AxRAZ & FEEv AgTR
olF AIZE e AtAh EEEVEE o] &3t 3] JIRS 53 Al B e B a=
24 FHE M0 F48 AF5ES dFo=2  AREsY 110 71 JAdEel 4,4'-bis[N-[4-{N,N-bis(3-

methylphenyl)amino}-phenyl]-N-phenylamino]biphenyl (DNTPD)E X3 FZsle] 600 A F79 AF FISS
PAABIATE, olofA AAld 194 AxH sFE A-1& AHEStY F FERORE 300 A FAC AT FETE
PAsATE., A7 BE F455 AH 9,10-di-(2-naphthyl)anthracene(AND) & SXE& A8t ERER
2,5,8,11-tetra(tert-butyl)perylene(TBPe) & 35 %= EFslo] 2F =202 250 A F79 w3=2 A
stk 3 A7) HES ARl AlgpE AE SFEY 250 A FA9 AA £EF5S AT, A AR
FES Al LiF 10 AsF AL 1000 A& A4 o2 g St 58 4o frwdads Ax

s,

47§ BgaAE 530 FUNEES e TR
/ Algs (250 A) / EML [AND : TBPe = 97 :
T Asee

low  FAF o Al (1000 A) / LiF (10 A)
3] (250 A) / HIL (300 A) / DNIPD (600 A) / ITO (1500 A)<]

AA] o 25

A7) AAE 2404, AAld 1 gl Ao 28 A9 HE AQEtae U WHoR frdgazE A=
skt

AA] o 26

A7) AAd 2404, AAld 1 gl Ao 38 AFESE HE AlQEtae U WHoR frldgazE Az
skt

AA] o 27

A7) AAE 2404, AAld 1 gl Ao 45 A9 HE AQEtae U WHoR frldgazE Az
skt

AA] o 28

A7) AAE 2404, AAld 1 gl Ao 55 A9 HE AQEtae U WHoR frldgazE Az
o=

AA] o 29

A7) AAE 2404, AAld 1 gl A 65 AFESE HE AQEtae U WHoR frldEazE Az
skt

A A o 30

A7) AAE 2404, AAld 1 gl Ao 78 AFESE HE AQEtae U WHoR frldgazE Az
skt

AA] o 31
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[0857]

[0858]

[0859]

[0860]

[0861]

[0862]

[0863]

[0864]

[0865]

[0866]

[0867]

[0868]

[0869]

[0870]

[0871]

[0872]

[0873]

o

Ol

}\1—7]

e

e 2

A7)

e

El

A7)

A 28}

o 3

240014, A 1

240014, A4 1

2400 A, Ao 1

24014, e 1

2400 A, A Ao 1

24014, e 1

2401 4,
. A7) NPBY]

2401 4,
. A7) HT19)

24014

L A7) 29 FERE

thAl

thAl

thAl

thAl

£

Al AAle 85

Al AAle 95

1 o4l NPBE
at7lell 7145 o

1 W4l HT1E
at7]ell 714 = o

1 W4l HI2E&

a1l 71 A= o

AL

AL

A 10& AT A

AAd 118 ARSE

Ao 225 AT

AAd 23& ARSE

AL
siet,

AL
siet,

AL
stk
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[0874]

[0875]
[0876]

[0877]

[0878]

[0879]

[0880]

[0881]

[0882]

[0883]

[0884]
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A7) 7% F A Al Zbe] ARRE DNTPD, AND, TBPe, NPB, HT1 @ HT29] Fx+= &}7]9} 2t}

[DNTPD] [ADN] [TBPe]

‘\@“@r X

(712322 45 54)

7] AN 24 A 368k Wel 1A 304 ARE Z7hel frlmg el diste] Aol mE AFUE W
s, AEWS % WPEES S, TANL PR 1% a2 v ] F 19 hehide

(D) dshdste] ma A

_'Er
AzE R FRA e, A4S OV FE 10V 744 FFAIEA AF-ALA (Keithley 2400)F o] §3he]
wel el B ARG 45D, S48 ARGS WHoR o] duE A,

i}
k1
Lo
e
oty
%
ox

oV 58 10V 74 FsA71HA 3 EA (Minolta Cs-10004)E o]-&3te] 1

(3) TFaH =4

F71(1) 2 (2)25EH SAHE =9 ARds 2 AYS oEste Y AFLE(0 md/em2)d AF a&
(cd/p) & AAtsiAH.
F 1
Eav AE FESd A A (V) 28 (EL color) A& (cd/A) w2 9 (h)
&3 33E 2

At 1000 cd/m
2IAe 24 A-1 6.3 Blue 6.5 1,550
2AA o 25 A-5 5.8 Blue 7.0 1,400
2IAle] 26 A-7 5.8 Blue 6.9 1,400
Ao 27 A-13 6.7 Blue 5.0 1,350
2IAe] 28 A-73 6.5 Blue 6.0 1,600
2AAl o 29 A-88 6.5 Blue 6.6 1,550
21A14] 30 A-124 5.0 Blue 7.0 1,450
A9 31 B-14 5.7 Blue 7.2 1,200
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[0885]

[0886]

[0887]

[0888]

[0889]

[0890]

[0891]

[0892]

[0893]

[0894]
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A A4 32 B-20 5.6 Blue 7.4 1,100
A Ao 33 B-26 5.7 Blue 7.2 1,150
AAd 34 B-32 5.6 Blue 7.0 1,000
A Ao 35 D-151 6.7 Blue 6.9 1,650
A4 36 D-154 6.5 Blue 7.0 1,550
Hlalof 1 NPB 7.1 Blue 4.9 1,250
Hlalof 2 HT1 6.6 Blue 5.7 1,340
Hlalof 3 HT2 6.0 Blue 6.9 830

: 8 T FaZo] AFe® Ase A9 ulud 33 vadl
& ool Aol Frbstn e & F ik E dwHom @Y Agwa gl wlae] 1% 29k vl
3 Holw Fro]l wek IA F7hE A

o71ell 7] AAlele] - wlatdel] nls| e g dolAn a&x va SR

Bl pAAeR, AAd 35 D AAd 369 Ao el 1 WA 30 vla] Ee. A, Fwd] 9o} BE o
i 1 FolAE o] 53] -3t

e

o% whgom $5d 4T

= A g Al

Bl

Y # AT ALY vEE e A, 1adg, 19=, Ayl frlEdas

AN 37: #7|EFaAe] Ax (IR

i

4,4'-di(9H-carbazol-9-y1)biphenyl (CBP) S S AERE AF3}lal, [r(PPy);S =HER ALE3le f7|ESax=
AFstih. FFoRe 1105 1000 A FAZ ARE8llal, s=oRe dFvw(ADS 1000 Al F7= A
SRk, FAIFo R, fFUIEFAAY] AxUHE AEstd, da2 15 SE/CIHZQ] WAEES 717 1T0 -2 7]

W& 50mm > 50 mm < 0.7 mmo] 7|2 FepA ofMlEN ojhrrARIAZI Sew SFolM 2415 F st =

& oo

SIAGG T, 30 ¥ B W LF Aol ALGEAATE. A7) W Aol WFE 65010 Pa, FAEE 0.1
WA 0.3 nm/se] ZASE N4 N4'-di(naphthalen-1-y1)-N4,N4'-diphenylbiphenyl-4,4'-diamine (NPB) (70 nm)
9D 37 AR 12004 FAdE shEE C-1(10 i) & F&38ke] 800 Aol HITTFEFTES FASTE. oo, T4
& 2F FHxA00A 4,4'-di(9H-carbazol-9-y1)biphenyl (CBP) & ©]-&3&to] u F7] 300 A< W35S A3t
o, QNF Z=HEQ Ir(PPy)ss Al F&I3Th. o] W, 93 EHES FHAELEE Zdste], o3
Zo) AAFE 100 FH92 S W, AP =AEC MiFdgo] 7 TR} HNES S 4] BBE 3
o 53 AF Z=ZF7AL o]83e] Bis(2-methyl-8-quinolinolate)-4-(phenylphenolato)aluminium (BAlq)
E T8t 2 FA 50 AY AFTARANTS FAEAUT. oo, T MF FARAAAM AlgE TS,
2 FA 200 A ARFETS AU, AV AAFEST AR SF522A4] LiFY AlS &Ad o r F&e)
o f1gdaAE AZsIT. A7) f713daAke] 32 110/ NPB (70 nm)/ 2 Ald] 12 (10 nm)/ EML (CBP
(93 %) + Ir(PPy)3(7 <%%), 30 nm)/ Balq (5 nm)/ Algs (20 nm)/ LiF (1 nm) / Al (100 nm) & %=

A=

AA] o 38

71 el 37l A, AAle 12 Tl Al 135 ARER e Alflstale A3 WRleR fUegAAE Al

o A
239

AA] o 39

71 Aol 37l A, AAle 12 Tl Al 145 ARES A Alflstale AR URleR fUEgAAE A

o A
239
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[0895] 21A] 4 40
[0896] A7) AAd 370014, AAle] 12 Al A 155 AFE-3E

jato)
tlo

Aostas FA3 WHoR FrEFRAE A

kl
y

= [e] = 0

z3klth

[0897] A o 41

[0898] 71 AAel 370 A, AAld 12 thAl Al 162 AMER AS AlQstae U WHoR frEEAAE Al
z3klth

[0899] A o 42

[0900] 7] AAel 370 A, AAle 12 thAl A 175 AMEE AS AlQstae Y WHoR frEEAE Al
ES 5

[0901] AN o 43

[0902] 71 AAel 370 A, AAle 12 thAl A 185 AMEE HS AlQstae U WHoR frEEAAE Al
z3klth

[0903] A o 44

[0904] 7] AAel 3704, AAld 12 thAl A 198 AMEE AS AlQstae Y WHoR frEEAAE Al
z3klth

[0905] AA| o 45

[0906] 7] AAel 370 A, AAld 12 thAl A 208 AMEE AS AlQstae U WHoR fUEEAAE Al
ES 5

[0907] AA o 46

[0908] 71 AAel 370 A, AAle 12 thAl Al 215 AMEE AS AlQstae YT WHoR frEEAE Al
z3klth

[0909] H @ 4

[0910] A7) AN 37914, AAe] 12 tlal NPBE AlE3E AL Aesta: BUd oz GG aAE A 269
ko A7) NPBO] 2 dh7lel Z]AIE e ).

- 124 -



[0911]

[0912]
[0913]

[0914]

[0915]

[0916]

[0917]

[0918]

[0919]

[0920]

SIHES 10-2014-002527 1
A7) S8 a2; A 2| AF2E NPB, BAlg, CBP 2 Ir(PPy)39] F+x& 3t7]9} 2},

[NPB] [BAIq]

AN

L

N

0.0
N
NN

[CBP] [Ir(PPy)s]

(F712327e 45 54)
47 A 37 WA 465t Hlae] 40N AZE Zzhe] /1M aAe] thatel Astl me ARUE W,
EWst W OSREES SYan. TANY FPWNe % g, 1 At #] & 200 e

oV HE 10V 7HX A5A1718A 3 %A (Minolta Cs—1000A)E o] g38le] 1

A7) 2 (EYPH 49 s AFEE 2 A9 olgsted $Y AFUEN0 mA/m)e] AF EE

(cd/A) = ARFsEAT.

- 125 -



2

11,000
9.500
9,000
8,800
8,500
8,800
9,100
8,500
11,500
10,000
10,000

10-2014-002527 1
o A%,

At 5000 cd/m

=
=

5

=

=

=Pk
0.8
1.0
5.2
7.2
38.1
38.0
34.5
35.0
39.8
40.0
31.4

a8 (cd/A)
o2 AgH A

=

[

o BE

<

A (EL color)
Green
Green
Green
Green
Green
Green
Green
Green
Green
Green
Green

x 2
4.2
4.1
4.9
4.8
4.5
4.3
5.0
4.9
4.1
4.2
4.8

NPB/C-1
NPB/C-7
NPB/D-1
NPB/D-7
NPB/D-97
NPB/D-103
NPB/D-127
NPB/D-130
NPB/D-133
NPB/D-136
NPB

Aatel] waEm 7] Aol 37 WA 469l A HE FF

2 Ao 37
A Ae] 38
2 Ao 39
Aol 40

Aol 41
A 42
2 A o] 43
AR 44
2 Ao 45
Aol 46

20

=
AYA
ar

&7

A

[0921]
[0922]

w Toowou

- 126 -

<120

8] drow
% qo T ol
oy Me Hm w@
i B T
0 — X
T X
EO - Jo —~
e T O R
ol & A
~ 5% ~
E# O#E
= A =0 T
w T
0
% Mw s
- " KT
= ey Aﬂ ™
B T * 2
o [y
B - M
o 52
o TEE
4+ W R 2
T -
on ~ oy = =
A
m oo -
o T 9 w )
ofp P A E
o MW i o
] T4 T
e gypcd
No K ~ oo "
— K o
o LN - =
T m BN 4 o o
I M
o Ak _ A]ﬁ e S Fr A
9 mw_ e RN ﬁo
) ! oyl X 0
Sa  TLIE N
A X8 g w
T — T Y 3 ,.,Mu -4
° LT E R i
o ®R %0 S oo MW B Mo o
= —~ ! —_—
B oy & O G
m Lf 4U10 ATc 0 g O“H 00 HE HE
= O o T . ~
= N TN s of o o o o B B
s eI K ¥ s S e 8 4O
o <
o [a\]
N [
=) =)



SIHS31 10-2014-0025271

200

19230

+—140

- 127 -



[ i (S RIR) A ()
e (S IR) A (%)
S 3T H (B FIR) A (F)

FRI& B A

RBA

IPCHRS

CPCH%E=

L5
H b 237 32k

S\EReERE

patsnap

A ATHENXRFRENLEY , BEENENELEMS  URESBIELEFMHNER

KR1020140025271A K (2E)R

KR1020130067316 RiEH

B-ELAKAaH

BE—ELERLE

E—ELARNA

LEE HANILL
olzte
RYU DONG WAN

fse

JUNG SUNG HYUN
x4 A45d

O O -

CHAE MI YOUNG
A0S

HUH DAL HO
SEE

HONG JIN SEOK

&7

KIM JUN SEOK

=
Uz

RYU DONG KYU
85

JANG YU NA

SEI

JO YOUNG KYOUNG

z33

[}

B 02 40 oN ok Q' 2t o du ©
02 o o MM X n = ox o rok
oY T— = 1% 4 for 02 2 e

C09K11/06 CO7D405/04 HO1L51/50

2014-03-04

2013-06-12

C09K11/06 HO1L51/0072 HO1L51/0073 HO1L51/0074 HO1L51/0062 C07D405/04 C07D409/04 HO1L51
/5012 C07D405/14 C07D409/14 C09K2211/1029 C09K2211/1088 CO9K2211/1092 HO1L51/0052
HO1L51/0054 HO1L51/0081 HO1L51/5016 HO1L51/5056 HO1L51/5072 HO1L2251/308 HO5B33/10

1020120091340 2012-08-21 KR

KR101674986B1

Espacenet


https://share-analytics.zhihuiya.com/view/3f8ae5fb-f868-48b6-8a78-95534554462c
https://worldwide.espacenet.com/patent/search/family/050150105/publication/KR20140025271A?q=KR20140025271A

HWEGE)
AEASRATENXABFERMENEY , STEZCEWHNEN L KLEE 100
% URBEZENAXSZGNE NI M. BTSSR EEERS
BETHETREENSAXREMEERREDHENEN L K
. X1 [X2]




