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[0487]

[0488]

[0489]
[0490]

[0491]

[0492]

[0494]

[0495]
[0496]

[0497]

[0498]

SIHEd 10-2016-0092516

(7] BAALAE 31322 AX)

e 1: 534 1-19] A=

o

/
Br (HopB_ O Pd(PPhs),, K,CO3 S\/\ o-
AL MeO,C )\
cl COMe Y THF, 80 °C <
-1

A AN wWE-2-B 2 B-5-F & 2 %] o] E (methyl-2-bromo-5-chlorobenzoate) (50 g, 200 mmol)<S HE
g}elto| =2 F L (THF) 0.5 Lol =<1 3, 7)o ywlzFa-4-9d-H E2Hdibenzofuran-4-ylboronic acid) (51
g, 241 mmol)¢} EIEZF|=(EgHdE2)ZE5F (tetrakis(triphenylphosphine)palladium)(7.0 g, 6.0 mmo
DS 93 Wik Y, Eof ¥3l® ZF Il o] E(potassuim carbonate)(59 g, 401 mmol)S ¥il 80 TollA
24A7F &% 7hdEte] B AIFTh 9 gm F REEde] E& Yi fEFEEHadiD®E FEF the 7
MgSO, = S AAT F, Iyt 7 FF3%T. oFA Do e A ARnEIHI(flash

column chromatography)® 8] AAste] 33t&E 1-1(55¢, 81 %)& L.
HRMS (70 eV, EI+): m/z caled for C20H13C103: 336.0553, found: 336.1.

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

FAd 2:F3A 1-29] A=

HO
CH3MgBr NH,4CI O O al
THF,0°C

20

-1 -2

A BANA F7HA) 1-1(110 g, 327 mmol)S HESto]EZFSH(THF) 1 Lol &9 &, 0 C= 73k}, o
7o tlol¥l o|E|Z(diethyl ether)ol] ol wWEwl 1Y B 2 r}o] = (nethymagnesium bromide) 3.0 M(0.27

L, 817 mmol)S 1AIZtel AA A3 A7t slglvh. o] % Ad2olA 2947F &k wyt spglv}. wvg g5 &, &
0.25 Lol =2 942F ZF=Z2}o]=(ammonium chloride)(52.4 g, 980 mmol)E H7}3}o] Hb-gNS F3} AJF ).
aga I EEHWEOODR FE¢ s 74 MgSo.E TS AAS %, d™stn 749 w53l £3E
1-2(113 g, 102 %)< IAc}.

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

Elemental Analysis: C, 75 % H, 5%
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[0501]
[0502]

[0503]

[0504]

[0506]

[0507]
[0508]

[0509]

[0510]
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e 3:F3A 1-39] A=

HO
BF#Et0  NaHCO;_ .
L0 om0 s
/

%/ ‘ O

K//J ‘\7’(

-2 -3

AL 7oA F4) 1-2(113 g, 373 mmol)S YZFEZZHEHDCM) 0.6 Lol 52 F, 0 TE 72383k, o 7]
o el oH|Z(diethyl ether)dl Holde HE EgEF e elo]=(boron trifluoride)(52.9 g, 373 mmol)E 1
Azrell AA AHE AH7F stk ol F AollA 12413 Fob muk sk, vk 9E F F 0.25 Lol 5 &

)¢ vlo]7tH Yol E(sodium bicarbonate)(31.3 g, 373 mmol)E H7}ste] whgMNS Z3 A, gz fF
ZEYEDMZ FEI S F5 MgSOE FES AAT 5, oA dojxd AE 2y mAZvEIYY

(flash column chromatography)® 2] AA|ste] 3}&E 1-3(67g, 69 %)= AU}
HRMS (70 eV, EI+): m/z calcd for C21H15C10: 318.0811, found: 318.1.

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

S 4:F7A 1-49] Ax

H
N Pd(PPhs),, K,COs3 ¥
- +  (HO),B _— O -
Br \}> ? THF, 80 °C O [
Br /”’>

-4

i 7oA 3,6-1 B2 R-9H-7}v}=E  (3,6-dibromo—-9H-carbazol)(30 g, 92.3 mmol)S HEZSlo|=2F &
(THF) 0.3 Lol ¢ 3 of7]e] #d BEAF (phenyl boronic acid) (28 g, 231 mmol)9} HIE#H7|A(EYHY
F¥2A)Ze5 (tetrakis(triphenylphosphine)palladium) (3.2 g, 2.8 mmol)S ¥ i WWEAF T}, Hof ¥3}% Z

%’ﬂiﬂﬂEﬂEM%MmCMMWH@MQSg,W7mmDQ‘g4<% Toll Al 10717 &9t 71Este] 37/ A AT

i g5 & RS9 ES Yu fgER g R FE3 S 75 MgSO,E s AAS &, dHsn
7¥et =E39iTh. o)Z2A dojxl FAE AW aEvlEI eI (flash column chromatography)® 27 A sho]
3158 1-4(14.3g, 48 %)< AAc}.

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

Elemental Analysis: C, 90 % H, 5%

S 5:F7A 1-59] A%

/@iBr 0) Pd(PPh3)4, K2CO3
+ — —_—
cI” 7 "co,Me / <>/C THF, 80 °C

(HO),B

A A wE-2-B 2 E-5-F & 2l %] o] E (methyl-2-bromo-5-chlorobenzoate) (50 g, 200 mmol)S HE
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[0516]

[0518]

[0519]
[0520]

[0521]

[0522]

[0524]

[0525]
[0526]

[0527]

[0528]
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ghslo]| =2 F(THF) 0.5 Lol /<l & of7]o] udlzFe}-2-d-EE2(dibenzofuran-2-ylboronic acid) (51
g, 241 mmol) ¢} HIEZ7|A(EgHAdEz2~3) I8 5 (tetrakis(triphenylphosphine)palladium)(7.0 g, 6.0 mmo
F 7MH o] E(potassuim carbonate) (59 g, 401 mmol)S ¥il 80 CeolA
&
Z

D& 9 wwkAzlY. B 2344 72
2473t st ZkEste] & AZY whe s ghg-del E& Wil tERad e 2 FE3 ts

' &
MgSO, 2 G AAS T, FdEst #4 FF3I9c. oFEA o FAE A" AZulEA Y (flash
column chromatography)® 2] AAte] 3= 1-5(63.4g, 94 %) AU},
HRMS (70 eV, EI+): m/z calcd for C20H13C103: 336.0553, found: 336.1.

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

S 6:F7HA 1-69] Ax

CHzMgBr NH,4Cl SN /T
THF, 0 °C

Az BANA FHA 1-5(63.4 g, 188 mmol) S HEeksho] SR FW(THF) 0.6 Lol 3¢ F, 0 C=Z g-eshivt.
o7]e] Yeod  oHE(diethyl ether)dl o}l wWlErl2HFH 2r}o] = (nethymagnesium  bromide) 3.0
M(0.16 L, 470 mmol)< 1AIZF A= A3 A7} sch. o] A2o|A 25A17F 9k wuk 33t whe o3
S 5 0.15 Lo = oy iﬂﬂc(mmmwnmkWMQBOZg,%4mmUE A7Vsle] WS AS F3) A
Ao, a8 HEREAeOa) 2 F53 Us 79 NgSo,E S A 5, e 7Y sSsid. =

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

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

FAd 7:FA 1-79] Ax

BFyEQO _NaHCO;

-6 -7

2 A A F7HA) 1-6(63.3 g, 188 mmol)S TZZZW|eH(DCM) 0.3 Lol =9 & 0 C2 7-e33t). 97
lﬂ1%_lﬂemmmwemawﬂ&4%%lﬁéEﬂ%%gﬂﬂzwmmtnﬂmn@wag,memD%
Nz AA Hxs] A7 sk o]F Ao 10412 Tk wyk sgick. g gdm - E 0.25 Lol S
A% vlo]ZlH o] E(sodium bicarbonate)(17.4 g, 207 mmol)E #H7}ste] Wkg NS =3} A|FT)F. 281l ¢

SZEYEDE FE3 IS FF NgSO,E 88 AAS &, olgA dojxl xS Ae A=ZvlEF
(flash column chromatography)® & AAste] 3}&E 1-7(48.5 g, 81 %)S AU},

HRMS (70 eV, EI+): m/z caled for C21H15C10: 318.0811, found: 318.1.

Elemental Analysis: C, 79 %; H, 5%
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[0531]
[0532]

[0533]

[0534]

[0536]

[0537]
[0538]

[0539]

[0540]

ZIHEd 10-2016-0092516

ol 8:F37HA 1-89] A=

/@EBF +(HO)ZB Pd(PPh3)4, K2CO3
cl CO,Me /N THF, 80 °C

A FHAA We-2-B 2R -5-FZ 2l o] E(methyl-2-bromo-5-chlorobenzoate) (50 g, 200 mmol)2 EIE
g}lo]| =2 FE(THF) 0.5 Lol 3¢ &, of7]o] twlzE] 2 A-4-U-H 24 (dibenzothiophene-4-ylboronic acid)
(50.2 g, 220 mmol)9} EIEZZ|~(EZ AL XE~H)ZEF (tetrakis(triphenylphosphine)palladium)(4.62 g,
4.0 mmol)S ¥ WHIAAT. Eo X3H ZF 7tHUlo]E(potassuim carbonate)(58.9 g, 400 mmol)& ¥il
80 TeollA 21A%F &<t 7Fdste] 37 AlZTh ¥k g5 & W &5 93 fHEE2ZAEOaDE FE%
e o MgSOE RS A7 3, dHst Y s5eivh. o3 ol e AW ARntEAy

(flash column chromatography)® ¥ AAsle] 3FE 1-5(60 g, 85 %) LAUT}.
HRMS (70 eV, EI+): m/z caled for C20H13C102S: 352.0325, found: 352.0.

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

FAd 9:F3A 1-99] A=

v O
o}
CH3;MgBr NH,CI
THF, 0 °C
o O

1-8 1-9

Az @A FHA 1-8(60 g, 170 mmol) S EIEetslo] =2 FeH(THF) 0.6 Lol %91 5, 0 T2 st
of7le] Yo' ofHZ(diethyl ether)dl old= wWEulIYFH 2o = (methymagnesium bromide) 3.0
M(0.14 L, 425 mmol)S 1A|ZFo] ZAA HH3S] A7} 33}, o]& 204 1041 &b wyk 3¢, v o5

o]

S5 0.14 Lo =9 452 F EE}O]‘:(ammomum chloride)(27.3 g, 510 mmol)E H7}ste] HEEMS 3} A

Zo. 28 ygEE2Ma0O) 2 F2 o ¥ MgSo,E 58 AAS =, dH3a 244 sF39. &
SHE 1-9(60 g, 100 %) S Art.
HRMS (70 eV, EI+): m/z calcd for C21HI7CI0S: 352.0689, found: 352.1.

Elemental Analysis: C, 71 %; H, 5 %
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[0542]

[0543]

[0544]

[0545]

[0546]

[0548]

[0549]

[0550]

[0551]

[0552]

ZIHSd 10-2016-0092516

el 10:F3HA 1-109] A=

HO
(3 o BB, Mmoo, S
DCM, 0 °C
Oy Oy
|1-9 1-10

Az AeA F7HA 1-9(60 g, 170 mmol)S TIZZZWgH(DCM) 0.85 Lol <91 ¥, 0 T2 #Z-33ith. o 7]l
o el oH|Z(diethyl ether)dl Holde HE EgEF e elo]=(boron trifluoride)(26.5 g, 187 mmol)S 1
AZrell AA HH8] A7E ATk, o] F Aol A 6AIZE EQF wuk Sk, g &5 F, & 0.16 Lol 191 &
)¢ vlo]7tH Yol E(sodium bicarbonate)(15.7 g, 187 mmol)E H7}ste] whgMNS Z3 At gz dF

ZAEgOME FET o2 FF NgSOE TES AAT &, olgdA dogxd FTAE FA¥Y I=2viEIYY
(flash column chromatography)® 2] AA|ste] 3}gE 1-10(43.8 g, 77 b= LAUT}.
HRMS (70 eV, EI+): m/z calcd for C21H15CIS: 334.0583, found: 334.1.

Elemental Analysis: C, 75 % H, 5%
SHAd el 11: 5704 1-119] A=

Br H
O PA(PPhSk, K,COy O N
@ TR wcc O Q

I-11

A2 F7AAAN 1-B2E Y2l (1-bromonaphthalene) (15 g, 72.4 mmol)S EHIE#slo] =2 3F2H(THF) 0.2 Lo

ol &, orlo 3-#Hd-6-(4,4,5,5-H|EgHE-1,3, 2-tFALHEH-2-Y )-9H-7} 9} (3-pheny 1 -6-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)-9H-carbazole)(29.4 g, 79.7 mmol)$} EIEZ7|A(EHLEAH)Z e}
H(tetrakis(triphenylphosphine)palladium)(0.84 g 0.72 mmol)S €ar WHAIZY. Bl ¥x3ld ZF 7t
o] E(potassuim carbonate)(21.3 g, 155 mmol)& ¥l 90 TolA 50A17F &t 71493l 7 AlHY. 93 &
5 F g & 93 fS 229D = —rﬁf?} o 7 MgSOE TS AAG 3, dYsta g4
ol olgA Aoz FALE A A2elEF I (flash column chromatography)Z T2 FA St 33E&E
I-11(7 g, 26 ©)& LA}

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

Elemental Analysis: C, 91 %; H, 5 %
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[0554]

[0555]
[0556]

[0557]

[0558]

[0560]

[0561]
[0562]

[0563]

[0564]

[0566]

[0567]

[0568]

SIHSd 10-2016-0092516

Aol 12:F3HA] 1-129] A=

NS Ph
(4 o e
o TG
THF, 0 °C
Y oy
1-1 1-12

BAA F70A 1-1(50 g, 148 mmol)S HIE@Sto| =2 F(THF) 0.5 Lol ¢ 3, 0 T2 7-L315T).
of7le] fold dH Z(diethyl ether)el] Fold:E dHdnl1u|ds B Ewnlo]=(phenylmagnesium bromide) 3.0
M(0.12 L, 370 mmol)& 1AIZbell AA A3 H7} shsict. o] F Aol x 30417+ F<ek wyk sklch. wks o8
?,%o&zmﬂ%ﬂqﬁv-%iﬂﬂgwmmmmwmnwxw7g,M4mmgiﬁﬂ&ﬂ%Hh%%%ﬂk
Ak, a8z gEZ2YED R F53 g ¥4 NgSo,E FES A7 &, dEsin 7Y w5y, =

FHE [-2(68.2 g, 100 %)& AT},

=

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

Elemental Analysis: C, 81 % H, 5%

S o 13:57H4] 1-139] A=

BFg*Et0  NaHCO; .
(<0 Do - (3D
DCM, 0°C
O

I-12 I-13

oAl F2A 1-12(68.2 g, 148 mmol)S TIFZZ W EH(DCM) 0.34 Lol 51 &, 0 C& 7233t o

g o E(diethyl ether)ol ol RE EFEZF2eFo]=(boron trifluoride)(23.1 g, 163 mmo
S Nk AA A3 A7) SQink. o] F AolA] 6417 st wnk ik, whE 9w F & 0.14 Lol =
20 }ﬂﬂim]EGMMMwaMWn@H37g,w3mmDE 27 5)o] wke s =38l AAY. g
FRZED 2 FE3 05 F¢ MgS0E T8-S AAS 3, old7 doxd ZAE 4d A=vtEd Y

(flash column chromatography)® 2] AA3te] 3}gE 1-13(60.3 g, 92 %)= AU},
HRMS (70 eV, EI+): m/z calcd for C31HI9CIO: 442.1124, found: 442.1.

Elemental Analysis: C, 84 %; H, 4 %

FA ol 14:F3HA 1-149] A=

COoMe

CI\C[Br (HORB_ O Pd(PPhg)s, K;CO3
- >
O O THF, 90 °C

oA WE-2-HZ R -4-F 2 2l F0f o] E (methyl-2-bromo—4-chlorobenzoate) (50 g, 200 mmol)S EHE

Y,
F>
rlot
o
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[0569]

[0570]

[0572]

[0573]
[0574]

[0575]

[0576]

[0578]

[0579]
[0580]

[0581]

ZIHSd 10-2016-0092516

gl =2 F(THF) 0.5 Loll =91 &, of7]of ¢ilz=Fe-4-d-HE2H(dibenzofuran-4-ylboronic acid) (46.7
g, 220 mmol)¢} EIEZIA(EHYIE~3)ZeHE (tetrakis(triphenylphosphine)palladium)(4.63 g, 4.01
mol)S B WHA T, o] ¥3H ZF JFEUVo]E(potassuim carbonate)(59.0 g, 401 mmol)<S ¥ il 90

59
(¢3

Coll A 21413 &<t 7kdste] &7 Az, g i3 F vkgdo] =& ¥au HIZa2da(dDE F53 U
o MgSO2 s AAG F, FEsta A FFeith. oA Aol WAE ¥ A=vkEA Y (flash

— O

column chromatography)® 2] AA|sle] 3¢E [-14(47.7 g, 71 %)= AT},
HRMS (70 eV, EI+): m/z calcd for C20H13C103: 336.0553, found: 336.1.

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

s o 15:F57H4] 1-159] A=

\ O
O
) CHoMger_ i@ )
THF, 0 °C
oy el

I-14 I-15

A4 Ao F=7hA] 1-14(47.7 g, 142 mmol)S HEZSlo|m2F2H(THF) 0.5 Lo e = 0 T=E
sttt o7le]l Yo' ofelZ(diethyl ether)ol =old+  wERZY|HH Zrlo] = (methymagnesium

3.0 M(0.12 L, 354 mmol)& 1AIZbell ZAA 3] A7} eFdvrh. o] F LA 19417 F<t Rk 313l
. vk 98 & & 0.12 Lol ol IdRE FEgo|=(ammonium chloride)(22.7 g, 425 mmol)S #7}sle] ub
AL T8 AFY. 28 gSEEda O FEF e T MgSOE FRs AlAT F, dHea 31t

2Tt 88 [-15(49.4 g, 104 %)< It
HRMS (70 eV, EI+): m/z calcd for C21H17C102: 336.0917, found: 336.1.

Elemental Analysis: C, 75 % H, 5%

S o 16:57H4] 1-169] A=

HO
BF#Et20  NaHCO;_ .
() Tomo< (4
o S
I-15 I -16

Ao BHolA FHA 1-15(49.4 g, 147 mmol) & TFEZZueh(DCM) 0.25 Lol 5 ¥, 0 CZ 7233k, o
719 feole olHlZ(diethyl ether)d] FolgdE BE EFZF o dlo|=(horon trifluoride)(22.9 g, 161 mmo
DS Wzl 24 xxds] A7 eFdvh. o] % A=ollA 6A17F <t wRk &klvt. vg 95 & & 0.14 Lo =
¢l Ar)¢ uvlo]FFRY o] E(sodium bicarbonate)(13.6 g, 161 mmol)E #H7}ste] wh&dS =31 AT, 182
U222 gD 2 FE5 o 75 NgSo= Fis AAT &, oz dojxl A Ay A=vEd )
(flash column chromatography)® 2] AAlete] sheka 1-16(34 g, 73 %)= A ATt

HRMS (70 eV, EI+): m/z caled for C21H15CI0: 318.0811, found: 318.1.
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[0582]

[0584]

[0585]

[0586]

[0587]

[0588]

[0590]

[0591]
[0592]

[0593]

[0594]

ZIHSd 10-2016-0092516

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

Aol 17:F3HA] 1-178] A=

H
L Br o\© Pd(PPhy)s, KLCO; /H
@/\7\{/ > ! z/\y THF, 90 °C O % A
_ — s’ —
o]

B-0 S N
o 1 29

/ 1-17

A Ao 4-B 2 2ol 25T (4-bromodibenzofuran) (15 g, 60.7 mmol)S E|E&tslo|=25F¢H(THF) 0.2 L
of 91 &, 7)o 3-¥d-6-(4,4,5,5-HEHE-1,3,2-1] SALELZ &-2-U )-9H-7}1}E (3-pheny 1-6-(4,4,5, 5~
tetramethyl-1,3,2-dioxaborolan-2-y1)-9H-carbazole)(24.7 g, 66.8 mmol)¢} EHE#7|~(EFHAdZA)Ze)
H(tetrakis(triphenylphosphine)palladium)(0.70 g, 0.61 mmol)S Y3 MWWHAIFTE, B ¥3d ZF 7]-1"%_1—1]
o] E(potassuim carbonate)(17.9 g, 121 mmol)Z il 90 TolA 26A17F <t 71435t 37 AlHTh, ¥HS ¢

B OF W] ¥2 ¥y O2R2dR00DE FEE g F5 MSOE FRe AN F, Bty 19 -;c

3t olEA AR FALE AY AZelEA I (flash column chromatography)Z w2 Aol 8}3tE
1-17(22.6 g, 91 %)< AUt}

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

Elemental Analysis: C, 83 %; H, 5 %
Aol 18:57HA] 1-189] A=

O H 0 O Pd(PPhg)s, K,CO3
+ —_————
O THF, 90 °C

B-0 Br
I

A @A 2-B 2Rl 25 (2-bromodibenzofuran) (15 g, 60.7 mmol)S ElEZ}slo] =2 F#(THF) 0.2 L
o el & ofr]e 3-3d-6-(4,4,5,5-El1EtME-1,3,2-t A E#-2-2 )-9H-7}u}= (3-pheny1-6-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-y1)-9H-carbazole)(24.7 g, 66.8 mmol)¢} HEZH7|A(EFHALEAA)Z)
H(tetrakis(triphenylphosphine)palladium)(0.70 g, 0.61 mmol)S YWl WRHAZTE Eo ¥£3}¥ ZHg 71E 4|
o] E(potassuim carbonate)(17.9 g, 121 mmol)& Wi 90 CellA 24Xt F<t 74E3te] &7 Az w-g ¢
7 5 wsde) B8 Y gZRadqadi)E FE3 s T4 NgSo,E FES AAS 3, st 3w
Z3lth. olEA Lol @WAlE AW Aa=vtEA# Y (flash column chromatography) 2 # AAste] 31gE
[-17(22.4 g, 90 %)& IA}.

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

Elemental Analysis: C, 83 %; H, 5%
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[0596]

[0597]
[0598]

[0599]

[0600]

[0602]

[0603]
[0604]

[0605]

[0606]

ZIHSd 10-2016-0092516

el 19:F3HA| 1-199] A=

O H N O Pd(PPh3)4, K2CO3
+ _— >

Q O THF, 80 °C O
Br  (HO),B i N@

oA 3-B 2 X2 -9H-7H}=E(3-bromo-9H-carbazole) (100 g, 406 mmol)S E|EZ}slo|=2F2H(THF) 1.2 L
T 7)o 9-¥d-9H-7}u}E-3-L - B E2H(9-phenyl-9H-carbazol-3-ylboronic acid)(128 g, 447 mmo
HEZ7| ~(EgHd X2 )ZEtE (tetrakis(triphenylphosphine)palladium) (4.69 g 4.06 mmol)S @il
AAT. Foll 3ty ZF JHHEUlo]E(potassuim carbonate)(120 g, 812 mmol)E 380 TollA 2447+
7tgste] #F AIZTE BRE gs $ k3o E& Y1 HEZ2HEOODE F 1} 1:}1—:‘ = NgS0,=
TS AAS ¥, dEstn 7 5. oAl dojxl xE Ay AZvtEAYI(flash column
chromatography) = 8] AAlste] S3HE 1-19(74.6 g, 45 B)= LA},

(o, rﬂ

—
~—

2
A‘ZJH B

oft El
A=

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

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

St o 20:F7H4 1-209] A=

(F0re - Sl M 0]
o5 o5

1-3 1-20

A B FHA 1-3(20 g, 62.7 mmol)S HHEEFH=(DMF) 0.2 Lol 591 5, of7]el] H= (32}
E)YrEZ(bis(pinacolato)diboron) (23.9 g, 94.1 mmol)¢} (1,1'-HlAa(Hud¥xad)wzA)vEz2delgw
(IT)((1,1'-bis(diphenylphosphine)ferrocene)dichloropalladium(I1))(1.54 g, 1.88 mmol) L] ZHF o}A
Hlo]E(potassium acetate)(12.3 g, 125 mmol)S Y3 150 TolA 2443t H<t 71E3te] 87 Ak, vk 9
5 % AEgdd 28 93 EFES dEHS §, 3B A Axsn. olgA ozl AE dE A=2vtE
A# 3 (flash column chromatography)® &2 GAlete] 3= 1-20(14.1 g, 55 %)= ATt

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

Elemental Analysis: C, 79 %; H, 7 %
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[0608]

[0609]
[0610]

[0611]

[0612]

[0614]

[0615]
[0616]

[0617]

[0618]

[0620]

[0621]
[0622]

SIHSd 10-2016-0092516

Aol 21:F3HA 1-219] A=

N O'O Pd(PPh3)s, K2CO3
= / ) T THE 100°C

A oA 3-H 2 E-6-9d-9H-7}8}= (3-bromo—6-phenyl-9H-carbazole) (15 g, 46.6 mmol)<S H|E#}3to]=
EFA(THF) 0.2 Lol e 5, of7|o] Z=7kA] 1-20(21.0 g, 51.3 mmol)$} HIEZI|A(EAdEZ~w)TetyE
(tetrakis(triphenylphosphine)palladium)(0.54 g, 0.47 mmol)S 23 HREA| AT, Eo 3Z3E ZF 7R o
E(potassuim carbonate)(13.7 g, 93.2 mmol)< %*—.L 100 CollA 94A17F B¢t 71d3dte] &7 AFHT. whs ¢
8 % RESde && 93 YRR 2 FE53 O 55 MgS0,2 RS AAS &, dEHsta 3y F

3l th. ol2A Aol @AlE AW ma=vtEA Y (flash column chromatography) 2 #a AAste] 3}gE
[-21(13.5 g, 55 %)= YA}

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

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

gl 22: 5744 1-229] AZE
ol Pd( dppf) K(acac) 7\ — B/O
\ B DMF, 150°C SV WA

1-10 |-22

Ak FAAA FHA 1-10(50 g, 149 mmol)& TIMEEEF I =(DMF) 0.5 Lol 51 ¥, of7]ol] v (IvEet
E)YH Z(bis(pinacolato)diboron) (56.9 g, 224 mmol)®} (1,1'-R|A(HiAdEZ)H2A)YE 22 deF
(I1)((1,1'-bis(diphenylphosphine)ferrocene)dichloropalladium(II))(3.65 g, 4.47 mmol) 18] Z-&H o}A
H o] E(potassium acetate)(29.2 g, 298 mmol)S 2L 150 CollA 22A17F %<t 7ldste] 5 AT, ¥ks ¢
5 5 93de E5 Yl £EES dEHI F, IF2BdA dxEgivt. olgEA dojX AE Y ARnE

) (flash column chromatography)® 2] A3t 31E 1-22(34.3 g, 54 b= AU},
HRMS (70 eV, EI+): m/z calcd for C27H27B02S: 426.1825, found: 426.2.

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

St o 23:57HA] 1-239] A=

N N O'O Pd(PPhg),, K,CO4
THF 100 °C

O~
O s

A oA 3-H 2 E-6-99d-9H-7}8}= (3-bromo—6-phenyl-9H-carbazole) (15 g, 46.6 mmol)<S H|E#}3lo]=

ZFA(THF) 0.2 Lol HA &, 7]l F3kAl 1-22(21.9 g, 51.3 mmol) 9} HEZHI|=(EgdAdxzad)deF
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[0623]

[0624]

[0626]

[0627]
[0628]

[0629]

[0630]

[0632]

[0633]
[0634]

[0635]

[0636]

SIHSd 10-2016-0092516

(tetrakis(triphenylphosphine)palladium)(0.54 g, 0.47 mmol)S 23 WRHAIZTH, Eo] E3ldE Z4H 711 o]
E(potassuim carbonate)(13.7 g, 93.2 mmol)S& %*—.L 100 CTolAl 82A1%F <t 7HEste] 37/ AlFTh, whg &
g 3 ks £S5 Y fZE2Yue M2 FE3 g T4 MgS0,2 FES AAS $, dEsta 7Y T

39tk ol doix FAIZ A A=vtEA Y (flash column chromatography)Z # AAste] 3}¢E
[-21(12.1 g, 48 %)& AU}

HRMS (70 eV, EI+): m/z calcd for C39H27NS: 541.1864, found: 541.2.

Elemental Analysis: C, 8 %; H, 5%

St o 24:F7HA] [-249] A X

Qo Y8
(e ] e
o o

1-13 1-24

AL BAHolA FHA 1-13(20 g, 45.2 mmol)S TR EF o =(DMF) 0.2 Lol {1 F, of7]el Hlx=(3vZef

E)Y R E(bis(pinacolato)diboron) (17.2 g, 67.7 mmol)¢} (1,1'-¥lA(HdAldZz2a)dA2A)t|S 2228 RE

(IT)((1,1'-bis(diphenylphosphine)ferrocene)dichloropalladium(II))(1.11 g, 1.36 mmol) ZL&]al Z-H o}A

Bl o] E(potassium acetate)(8.87 g, 90.4 mmol)S ¥il 150 TCollAl 29417t &<t 7kd3le] & A|ZTh. Wk

473 F g de ES du EFES AEHI F, IFENA HdRST. olgA dojd A E Ay A=
Kol

Al
EA# 3 (flash column chromatography)® @] AA|ste] 3eHE 1-24(12.8 g, 53 %)

L\_;[‘_‘_,H
N
-

HRMS (70 eV, EI+): m/z caled for C37H31B03: 534.2366, found: 534.2.

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

St o 25:57H4] 1-259] Ax

0O

\
(6]
e e, o
_— > —_— =
THF, 0 °C
Yy
§
1-8

Az @A FHA 1-8(50 g, 142 mmol)S E|EZSIO| =2 FTH(THF) 0.5 Lol =< ¥, 0 TE 72330},
o]7]e fole ofHlE(diethyl ether)ol] =}l #ldvladld B =Zwlo]=(phenylmagnesium bromide) 3.0
M(0.12 L, 355 mmol)S 1AIZrell 23 HH3] H7}F 3lFvh. o] F Ao A 12417k F¢t Wyt &3k, we 948
T 5 0.14 Lo Z2 IdEFH iﬂﬂc@mmmmmwm®K28g,@6MMfzﬂﬂ4qﬂ%q%' =3} Al
Aok, 2gla fgEEEHE00E FE53 o 7 MgSoE Fis AAS ¥, dHsta A w56, &

FHE [-25(67.7 g, 100 %)< LT},
HRMS (70 eV, EI+): m/z caled for C31H21CI1SO: 476.1002, found: 476.1.

Elemental Analysis: C, 78 %; H, 4 %
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[0638]

[0639]
[0640]

[0641]

[0642]

[0644]

[0645]
[0646]

[0647]

[0648]

ZIHSd 10-2016-0092516

ol 26:F3HA| 1-269] A=

Ph Ph. Ph

HO
BF3*E,O_ NaHCO;_ <Y
(< Domars - (5o
DCM, 0 °C
oy oy

1-25 1-26

A Ao FA 1-25(67.7 g, 142 mmol) S TEFZZHEH(DM) 0.3 Lol %9 %, 0 CTZ 7233}, o
710 tlold o|H Z(diethyl ether)o] =oldE HE EFZF o= (boron trifluoride)(22.2 g, 156 mmo

D& A3kl AA s A7) s, o] % Aol A 6A13F Bt wyk gl whe &5 &, E 0.14 Lo =
¢l Ar)& H}°]7}E)ﬂ°]‘£(sodium bicarbonate)(13.1 g, 156 mmol)E H7}sle] whgale 3} AlFTH. 28a
S 29 eh(D 2 F53 o2 F4 MgSO,E T8 AAS F, olgA dojx JAE 49 A=ZvEA

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

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

S o 27:F57HA] 1-279] AZ

s QO
(e Tl e (500
o o

1-26 1-27

A2 A FA 1-26(50 g, 109 mmol)S TIHIEEFOIW =(DMF) 0.5 Lol 591 %, of7]e] v~ (3vhFet
E)T B E(bis(pinacolato)diboron) (41.5 g, 163 mmol)®} (1,1'-¥]A(UuHdEsg)deA)vEeedds
(I1)((1,1'-bis(diphenylphosphine)ferrocene)dichloropalladium(11))(2.67 g, 3.27 mmol) Z¥]iL Z-F oHA
Ho]E(potassium acetate)(21.4 g, 218 mmol)& Wil 150 CollA 23A3F &<t 7FEste] 27 Az k3 <
E F g £& 93 EFES dHE F, JAFEolA dxsgitt. olg A dojxl AE AR AEnE
A# = (flash column chromatography)® &2 GAlete] 3= 1-27(31.2 g, 52 %)= ATt

HRMS (70 eV, EI+): m/z caled for C37H31B02S: 550.2138, found: 550.2.

Elemental Analysis: C, 81 %; H, 6 %
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[0650]

[0651]
[0652]

[0653]

[0654]

[0656]

[0657]
[0658]

[0659]

[0660]

SIHSd 10-2016-0092516

ol 28:F3HA| 1-289] A=

Br
N
N O O N Pd(PPhj),, K;CO5 O
+ _— >
O B(OH), Br Q THF, 80 °C O
Br N < >

1-28

i A 7)o 9-FHd-9H-7PlE-3-L-H 22 9-pheny1-9H-carbazol-3-ylboronic acid)(100 g, 348

mol )& E|EZSO)=ZFA(THF) 1.3 Lol =<1 §, of7]d 3,6-tB2R-9-7'd-9H-7}Z(3,6-dibromo-9-

phenyl-9H-carbazole) (168 g, 418 mmol ) <} HEa}7] 2 (2w Y Eaw ) BalE
(tetrakis(triphenylphosphine)palladium)(4.02 g, 3.48 mmol)<S Y¥Wil WWHAF . Eo X338 ZH 71H 9]
E(potassuim carbonate)(102 g, 696 mmol)S YL 80 TColA 16A1%F B¢t 7Fdsle] a7/ A AT, wke g8

F ouhgolo] B2 Wn FEeWEO0 T—gi the T4 NgS0E SRS AAR T, BESD 4 55

SHATE. oA Aoz FAE A A=etEF Y (flash column chromatography)® 2] At 33 [-
28(62.8 g, 32 %)< ATt

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

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

Ao 29:F57H4] 1-299] A=

@Br HORB. O O Pd(PPhy),, KoCO3 N/
. ey
CO,Me O THF, 80 °C MeOC /7 N

1-29

A oA HE 2-H 2Bl Zoo] E(methyl 2-bromobenzoate)(50 g, 233 mmol)S H|EZ}slo] =2 F&H(THF)
0.5 Lol =91 3, 017101] =i #ri} 4-d- E%’\J(dlbenzofuran 4- ylboronlc acid) (54.3 g, 256 mmol)@r HE
P

= ZHE 7HE) ]E(potassulm carbonate)(68.6 g, 466 mmol)g ‘;;‘-J_ 80 TollA 27A1 7+ %OJ 7}
g3lo] F AFT. HEE g5 3 g S Ya gEZ2YE(iDE FES UE 75 MgSO,E RS
AAG F, HHT Aet FFeT. olgAl Fojxl E ZAi AZnEAT(flash  column
52 [-29(54.9 g, 78 %)< AU},

o
=
-
o)
=
o
—t
o
0Q
il
o
=
<
-
oK
o
2
ol
-
s

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

Elemental Analysis: C, 79 %; H, 5 %
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[0662]

[0663]
[0664]

[0665]

[0666]

[0668]

[0669]
[0670]

[0671]

[0672]

SIHEd 10-2016-0092516

el 30:F3HA| 1-309] A=

HO
CHsMgBr NH4Cl O O
THF, 0 °C
20
/\%I
-29 1-30
A AoA FHA 1-29(54.9 g, 182 mmol)& HEZSIO|=ZF&(THF) 0.5 Lo =0 %, 0 C=
723k, o7lo Yo' ofH Z(diethyl ether)ol Fold= ] v} 145 H 2 ufo] = (methymagnesium
bromide) 3.0 M(O 15 L, 454 mmol)S 1A|Zkel] 23 HHS| X7} sF ;. o] 3 Ao A 17A]17F w9t wHk 31%1
g, 9S8 3 5 0.15 Lol =59 42F ZZeho] = (ammonium chlorlde)( 2 g, 546 mmol)E 7}t Wb
THE T3t ]335} a8 3 yER s R FE3 o 59 MgS0,= v‘i'“% AAG %, FHsta 7St

FEEFT. EE 1-30(55.6 g, 101 %) AT},
HRMS (70 eV, EI+): m/z calcd for C21H1802: 302.1307, found: 302.1.

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

Ao 31:F3HA 1-319] A=

HO
BFEt;0  NaHCOj3;_ .
(47 Toomors =W,
0y Oy
1-30 1-31

A A NA FHA 1-30(55.6 g, 184 mmol)S TIEFZZHEH(DCM) 0.3 Lol =1 %, 0

T= 71—_9_3],Oﬂq. o:]

7ol tleld dlEZ(diethyl ether)ol] ZoldyE HE EgZF e dto]=(boron trifluoride)(28.7 g, 202 mmo
D& 1A AA A8 A7 etk o] Ao A 5AIF FF wwk sglth. ¥ 9w ¥, & 0.1 Lol =

Q1 At]E whe]7kRu]o] E(sodium bicarbonate)(17.0 g, 202 mmol)E F7}ate] WhH-E-olS
HEz2adiD2 FE3 45 5 NgS,2 T8 AT 5, ofxdi 4oz A=
(flash column chromatography)® #2] g#|s}e] 3}stE 1-31(37.7 g, 72 %)< LU},
HRMS (70 eV, EI+): m/z caled for C21H160: 284.1201, found: 284.1.

Elemental Analysis: C, 89 %; H, 6 %
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[0674]

[0675]
[0676]

[0677]

[0678]

[0680]

[0681]
[0682]

[0683]

[0684]

[0686]

[0687]

ZIHSd 10-2016-0092516

ol 32:F3HA| 1-329] A=

7Y Vo ) ! H-som,

n-BuLi 1N HC|
—_— ——

o - B0 0
SRR A

1-31 1-32

Ao BAoA F3HA 1-31(37.7 g, 133 mmol)& ElE}so] =2 F(THF) 0.3 Lol =91 &, -78 T2 323}
). 04 71el A2F(hexane)ol o} E n-Buli 2.5 M(80 mL, 200 mmol)S 10%o] ZAA HH3s| A7} dgct. o]
T Ao A 16417 Bk wyk F9ich. vke &1 ¥ B IN HCI(200 mL, 200 mmol)E #H7bslo] wheole =3
A FHE. 2glal o gdl obAElo]E(ethylacetate, FA)Z F&E3 TS FF MgSO2 FES AAZ 3, og/
Aol FAE Aak(hexane) ¥ TEFZZHeH(DO) 2 B8-S oo} 31858 1-32(34.5 g, 79 %)& AL},

HRMS (70 eV, EI+): m/z caled for C21H17B03: 328.1271, found: 328.1.

Elemental Analysis: C, 77 % H, 5%

S 33:F7HA 1-339] A=

7 som, O
Pd(PPh3)s, KoCO3

0 . Br@CI - - o
O THF, 80 °C O

1-32 1-33
A ol FHA 1-32(34.5 g, 105 mmol)& H|EZ}sto] =25F(THF) 0.3 Lol 531 §-, o7]e] 1-B=R-
4-Z2 2 WA (1-bromo-4-chlorobenzene) (20.1 g, 105 mmol) <} HEZ| (BRI xa9)debF
(tetrakis(triphenylphosphine)palladium)(1.21 g, 1.05 mmol)< ¥l WWEAIZT. Eol %3y ZF 71H Y9
E(potassuim carbonate)(30.9 g, 210 mmol)S ¥l 80 TollA 23A17F Fot 7FEste] F A|ATH. ¥hs 948
S Qg o] £& Yi fE=2 = e(DN) = %ﬁLqﬁﬂﬁ“Mwﬁi$%%1Vﬁ}T,%Haﬂ%ﬁl%%

gk, oA dojr IS A I EuEI Y (flash column chromatography)® &8 AAste] & [-
33(33.2 g, 80 %)S AAUTL}.

HRMS (70 eV, EI+): m/z calcd for C27H19C10: 394.1124, found: 394.1.

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

Aol 34:F3HA| 1-349] A=

Pd(PPh3)4, K,CO3

Cl "0 e
+
CO,Me @ THF, 80 °C

_72_



[0688]

[0689]

[0690]

[0692]

[0693]
[0694]

[0695]

[0696]

[0698]

[0699]
[0700]

SIHEd 10-2016-0092516

A4 7o dE 2-B 22l Fo o] E(methyl 2-bromobenzoate)(50 g, 233 mmol)S | Ed}d}o] = 2 5 (THF)

3 Lol =9 3, 7] tulzEl Q3-4-A-H 22 (dibenzothiophene-4-ylboronic acid) (58.4 g, 256 mmol)
o} HEHA(EYHADEAR)Ze}5 (tetrakis(triphenylphosphine)palladium)(2.69 g, 2.33 mmol)S P
WA AT, Eo Z3tE ZHE 7FE o] E(potassuim carbonate)(68.6 g, 466 mmol)S ¥l 80 TolA 23417+ &
ot 7tdste] EF{ AT W g5 F g de BS ¥y (IFZ2HEDODE FE3 e FF MgS0E T
e AAS ¥, HHsn A wFsdY. ol#EA o FAAE A" A2wEIHI(flash column

chromatography) = &2 JAste] &3E 1-34(69.7 g, 94 b)= AAT}.
HRMS (70 eV, EI+): m/z calcd for C20H1402S: 318.0715, found: 318.1.

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

Aol 35:F7HA| 1-359] A=

0O
HO

\
0
Q O CH3MgBr - NH,Cl Q O
THF, 0 °C
o o

I-34 I-35

Y

A AN F7A 1-34(69.7 g, 219 mmol)& HEZSO|=2F(THF) 0.7 Lol ¢ &, 0 CT=
23k, of7]e]l  fod  oElZ(diethyl ether)o] FoldE HEuBIY|HFH Erlo] = (nethymagnesium
3.0 M(0.18 L, 547 mmol)& 1AIZell AA X3 A7} skgict. o]F Lo A1z &<tk wyk &3l
o}, ¥k 95 3 5 (.18 Lo 9l IR\ %iﬂﬂt(mmen&anMQSIg 657 mmol) S 7}l wt
SAs T3 AT, 2ga gEFRdaOi)zE FE53 g ¥ NgS0,E SRS AA F, ZHeta et
EET. EFE 1-35(69.7 g, 100 9)& It
HRMS (70 eV, EI+): m/z caled for C21H180S: 318.1078, found: 318.1.

Elemental Analysis: C, 79 %; H, 6 %

S 36:F7HA 1-369] A=

HO
BF;E,O NaHCO, '
B — —_—
() TDomod ()
o8 Oy
1-35 1-36
St A 7k 1-35(69.7 g, 219 mmol)S TIEFZZWEHDCM) 0.35 Lol 2 3, 0 CT& 72383}, of
g o HE(diethyl ether)ol] Foldle RE EgEF2gte]=(boron trifluoride)(34.2 g, 241 mmo
A Ax] D438 A7b e9UTh. o]F Lo A 6A17F B wwk gt W 9w B E 0.1 Lo =

Kol
AU HEol 7R ]Ef(sodlum b1carbonate)(20 2 g, 241 mmol)E H7}sle] wkeNS =3} AZTh, a8
YD) 2 F353 g T4 MgSO,E FES AAG T, olgA dojR WAE Ay maEntEI gy

(flash column chromatography)® 2] AA3te] 3}gE 1-36(52.6 g, 80 %)= AUT}.
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[0701]

[0702]

[0704]

[0705]
[0706]

[0707]

[0708]

[0710]

[0711]
[0712]

[0713]

[0714]

ZIHSd 10-2016-0092516

HRMS (70 eV, EI+): m/z caled for C21H16S: 300.0973, found: 300.1.

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

ol 37:F3HA| 1-37¢] A=

O }Q \_ O B(OH),

n-BuLi_ 1N HCl

s o’B_O THF O S
oS

1-36 l-37

Az A A F7A) 1-36(52.6 g, 175 mmol)S HEgtsto]| =2 F(THF) 0.5 Lol 59 ¥ -78 T2 7He3)
Ak, od7)dl at(hexane)ol HolJE n-Buli 2.5 M(105 mL, 263 mmol)S 10%d] A= Hs #7} skt

Ol—? Ao A 12417 Ek muk ik, WS 98 & & IN HCI(263 ml, 263 mmol)E H7lsle] WhgaS =
AF. agla o ddl olAlElo] E(ethylacetate, EA)Z FE3 t}S F4= MgSO,Z FES AAG &, o)

A dojx FAE FAb(hexane) T TEZEZZHEH(DNE E£ES Aojule] 3aE 1-37(53.6 g, 89 %)<
At

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

i?L

Elemental Analysis: C, 73 % H, 5%

ol 38:F7HA 1-389] A=

S OO
Pd(PPhs)s, KoCO5
S * Br Cl _— S
O THF, 80 °C O

1-37 1-38

A Ao A S 1-37(53.6 g, 156 mmol)= HIEZslo]| =2 F(THF) 0.3 Lol =<1
4-Z 2 2 A (1-bromo—-4-chlorobenzene) (29.8 g, 156 mmol ) <} HEZ7] 2 (
(tetrakis(triphenylphosphine)palladium)(1.80 g, 1.56 mmol)& YWl WHEAF T}, &9
E(potassuim carbonate)(45.9 g, 312 mmol)S YL 80 TColA 21A)7F F<t 7}d3sle] &
T kg E5 Y gEERYED)E FE53 S F¢ NgSO,E SRS AAS & %“33}3’— et w5
gk, oA doj S A I EuEI Y (flash column chromatography)® &8 AAste] & [-
38(58.3 g, 91 B)S AU,

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

Elemental Analysis: C, 79 %; H, 5 %
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[0716]

[0717]
[0718]

[0719]

[0720]

[0722]

[0723]
[0724]

[0725]

[0726]
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AAld 1:345HE A-19] A=

Pd,(dba)s
P(t-Bu)
NaOtBu

Toluene, 100 °C

AL BAAM FA 1-4(11 g, 34.4 mmol) S EFM(toluene) 0.11 Lol =< F, of7jo] F3HA 1-3(11.5 g

36.2 mmol), E=(tiAgdolAlgo]E)t]Zet5E(0)(tris(dibenzylideneacetone)dipalladium(0))(0.95 g,
1.03 mmol), EFA-EAZRE I AA(tris-tert butylphosphine)(0.83 g, 4.12 mmol) 183 A& E|MHF
EAlo]=(sodium tert-butoxide)(3.97 g, 41.3 mmol)S <=xAHoE ¥§31 100 TollAl 16213+ &<t 71dste] &
FAAC, dbS 95 $ ks dle] B8 Y 22U k(D) R FEI U F4 NSO, FES AlAT T
et 7 =gk, o)#E A dojd WAE Ay IARntEI Y (flash column chromatography)® e
@ﬂﬁw1ﬁu%Aﬂu45g7om%:@%4

HRMS (70 eV, EI+): m/z calcd for C45H31INO: 601.2406, found: 602.2.

Elemental Analysis: C, 90 % H, 5%

A 2: 338 A-59] A=

Pd(dba)s
P(t-Bu)
NaOtBu

—_—

Toluene, 100 °C

A Ao FA 1-4(10 g, 31.3 mmol)S EFA(toluene) 0.1 Lol 91 % of7]o] F7HA] 1-7(10.5 g,
32.9 mmol), Eg=(tiAgdolAlgo]E)t]Zet5E(0)(tris(dibenzylideneacetone)dipalladium(0))(0.86 g,
0.94 mmol), Eg]~-EMEFEE AT (tris-tert butylphosphine)(0.76 g, 3.76 mmol) 18|31 AT]-& EAH
Exlo]l=(sodium tert-butoxide)(3.61 g, 37.6 mmol)< €3i}315131 23 100 ColA 12413 5<t 7FE3ste] 3
FAACE, dbS g $ ks dle] E8 Y g2 Ak E FEI U F4 NSO, FES AlAT T
et 7Y =gk, o)A dojd WAE Ay ARntEI YU (flash column chromatography)® e
AAste] 818E A-5(16.6 g, 88 %)S AUT).

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

Elemental Analysis: C, 90 %; H, 5%
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[0728]

[0729]
[0730]

[0731]

[0732]

[0734]

[0735]
[0736]

[0737]

[0738]

SIHSd 10-2016-0092516

AAld 3:345HE A-79 A=

Pd(dba);
O P(t-Bu)
NaOtBu

W O o Q. -
Toluene, 100 °C
g

1-4 1-10 A-7

A 7oA FZHA] 1-4(10 g, 31.3 mmol)= EF < (toluene) 0.1 Lol 591 & 7)o F7HA] 1-10(11.0 g,
32.9 mmol), Ega(tMlAz]dolA el E)rjZeHE(0)(tris(dibenzylideneacetone)dipalladium(0))(0.86 g,
0.94 mmol), EZ]~-EMF-EXE -~ (tris-tert butylphosphine)(0.76 g, 3.76 mmol) 123l AU EjA ] H
EAlo]=(sodium tert-butoxide)(3.61 g, 37.6 mmol)S XA o2 YWir 100 CTolA 6A17F 5ot 71Esle 7
AFH, Tg gdE5 F g E& ¥y fIFREHEOME FEF g F4 MgSoE s AAT F,
JEsk 74 w583tk olgA AR FAks Hd FRvtEI I (flash column chromatography)® 2]
AAE BgE A-7(15.9 g, 82 %) AU}

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

Elemental Analysis: C, 87 %; H, 5 %

AAle 4:3513HE A-139] A|x

Pd,(dba)s
P(t-Bu)
NaOtBu

D

Toluene, 100 °C

A @70l A 9H-7hukE(10 g, 59.8 mmol)& EF<U(toluene) 0.15 Lol =<1 5, of7]o] F3kA] I-
3(20.0 g, 62.8 mmol), Ed A (il e dlopA H o] E) v & ehr
(0)(tris(dibenzylideneacetone)dipalladium(0))(1.64 g, 1.79 mmol), EXS-EIM|F-HEAIA(tris-tert
butylphosphine)(1.45 g, 7.18 mmol) 1¥]3 AU% EHMFFFAO]=(sodium tert-butoxide)(6.90 g, 71.8
mol) & AP O R YAl 100 TolA 15A1F a2t 7hdstel AT e ¢hn & e =5 ¥
22 gOO) 2 FE3 s 5 NgSo= 28 A7 5, st 3 sFaelnh. olF
& A9 A=vEA YT (flash column chromatography)= ] AAste] 33 A-13(22.6 g, 85 %)
HRMS (70 eV, EI+): m/z calcd for C33H23NO: 449.1780, found: 449.2.

Elemental Analysis: C, 88 %; H, 5 %
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[0740]

[0741]
[0742]

[0743]

[0744]

[0746]

[0747]
[0748]

[0749]

[0750]
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AAd 5:83HE A-739] A|Z

sz dba

OOQ
c To.u::??:oc
(0 .

@ O

1-3

Ax BAANA FHA 1-11(7 g, 19.0 mmol)S EF < (toluene) 0.07 Lol 591 F, o7]e] F3HA 1-3(6.32 g,
19.9 mmol), Eg(tuldgwlolyee]E)t]&e}5(0)(tris(dibenzylideneacetone)dipalladium(0))(0.52 g,
0.57 mmol), Eg]~-EMEFEE AT (tris-tert butylphosphine)(0.46 g, 2.27 mmol) 1831 AT]-& EAZH
EAlo]=(sodium tert-butoxide)(2.18 g, 22.7 mmol)S X o 2 ¥l 100 CTolA 90A17F w9t 71d35te]
FAIAG. ¥k g8 F kg E& Yal fER2WE0ODE FE3 O 75 MgS0E FES AAT &,
et 7 =gk, o)A dojd AWAE Ay IARntEI YU (flash column chromatography)® e
At BFE A-73(9.5 g, 77 %) DU}

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

Elemental Analysis: C, 90 % H, 5%

A 6:313HE A-889] A=

Pd,(dba)s O O Q
S P

NN\ /N 7

Toluene, 100 °C
O

A4 BAAA FHA 1-4(10 g, 31.3 mmol)S EF M (toluene) 0.1 Lol 531 & 7)o F3HA 1-13(14.6 g

32.9 mmol), EZx(twldz]dolM e o]E)Y&etE(0)(tris(dibenzylideneacetone)dipalladium(0))(0.86 g,
0.94 mmol), Eg]~-EMEFEIE AT (tris-tert butylphosphine)(0.76 g, 3.76 mmol) 18|31 AT]-& EAZH
EAFo]=(sodium tert-butoxide)(3.61 g, 37.6 mmol)S &=AHZF o= ¥§31 100 ColA] 12417 B9 7193t 3
FAZC 9 g5 F kgde] ES Y YIFEZYEOAME FEF S T4 NgSoE RS AAS F,
destn 7Y FFeF. o)EA dojd #AE Ay ARvtEA YT (flash column chromatography)® &
AAske] 315HE A-88(21.6 g, 95 %) AU}

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

Elemental Analysis: C, 91 % H, 5%
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[0752]

[0753]
[0754]

[0755]

[0756]

[0758]

[0759]
[0760]

[0761]

[0762]

SIHEd 10-2016-0092516

AAd 7:38ME A-1249] AZ

Pd,(dba),
T Naou S
} Tquene 100 °C O O O
> 0
- 1-16

A-124

A 3ol FHA 1-4(10 g, 31.3 mmol)S EFM(toluene) 0.1 Lol =1 ¥, 7o F7kA] 1-16(10.5 g,
32.9 mmol), Ega(uulde] ol o]l E)rZe}H(0)(tris(dibenzylideneacetone)dipalladium(0))(0.86 g,
0.94 mmol), EY2=-gAHFEE~H(tris-tert butylphosphine)(0.76 g, 3.76 mmol) L3l AT HAZH
EAlo]=(sodium tert-butoxide)(3.61 g, 37.6 mmol)= XA o 2 ¥l 100 CTolA 24A17F st 71g3ste] 3t
FAFT 93 g5 5 gkgde] &5 Yi fERIZAEOADE FEF oS 7 NgSoE TS AAT F,
desta 7t w53tk oA o e HY A=2elEA YT (flash column chromatography)® 2]

AA S 3eE A-1(17.0 g, 90 %)= AT},
HRMS (70 eV, EI+): m/z calcd for C45H3INO: 601.2406, found: 601.2.

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

AAle 8:3513HE B-149] A%

O Pd,(dba);
(0] O P(t-Bu)
NaOtBu
wooa () e
O Toluene, 100 °C
e

1-17 1-3 B-14

¥

A FAoNA FHA 1-17(10 g, 24.4 mmol)& EF<A(toluene) 0.09 Lol =< F, of7le] FZHAl 1-3(8.17

25.6 mmol), EZ=(twlAzdolAge]E)t]ZelE(0)(tris(dibenzylideneacetone)dipalladium(0))(0.67
g, 0.73 mmol), E2-BIM g BEAE A (tris-tert butylphosphine)(0.59 g, 2.93 mmol) i ATl EJA
g - EA}o] = (sodium tert-butoxide)(2.81 g, 29.3 mmol)S £ o= Wi 100 °C°ﬂ"1 48717 &t 7HE st

FFAZT. B g8 F Rkgde] ES Yu HIERYuOa)E FEI ts 75 MgSoE FEs AT

0Q

p =y

g AAste] 3¢S B-14(16.9 g, 81 %S AU},

et 7 FF . o]E A dojd #AE Ay a=vtEI T (flash column chromatography) 2

ﬂ 1

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

Elemental Analysis: C, 89 %; H, 5%
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[0763]

[0764]
[0765]

[0766]

[0767]

[0769]

[0770]
[0771]

[0772]

[0773]

SIHEd 10-2016-0092516

AAld 9:843HE B-209] A|x

7 /\(\ Pg%t(d;a))a
~— 0 | -Bu
~ Q <> NaOBu
w e a{<)
Toluene, 100 °C

)

1-17 1-10 B-20

N FZhA 1-17(10 g, 24.4 mmol)S EF<A(toluene) 0.09 Lol el 3 ofry]o] F3+A 1-10(8.57
25.6 mmol), EZ=(tiwlAz]dolAg o] E)t]Zel5(0)(tris(dibenzylideneacetone)dipalladium(0))(0.67
0.73 mmol), EF2=-HAHFEE~TA(tris-tert butylphosphine)(0.59 g, 2.93 mmol) &3 AU]& HA

T e

EAbo]=(sodium tert-butoxide)(2.81 g, 29.3 mmol)S xF & @i 100 ColA 35A17F H¢F 71 &}ho]
CRES g8 b3 de ES Y3 fEREdqadalE FE3% U 75 NgSoE s AAS

i)
[0
rlet
oh‘.

A

b %9
u -1n:

2t
o

et 7 FF. o]E A dojd MAE Ay a=vtEI T (flash column chromatography) 2 -

p =y

AA S 3AE B-20(17.3 g, 96 %) L.
HRMS (70 eV, EI+): m/z calcd for C51H33NOS: 707.2283, found: 707.2.

Elemental Analysis: C, 87 %; H, 5%

AAld 10:313HE B-269] Ax

(o]
Q O sz(dea
& s
- o' o'o
)

1-3

oA FZ+A 1-18(10 g, 24.4 mmol)& EF<U(toluene) 0.09 Lol <l F, of7]o] ZFzkA]l 1-3(8.17
25.6 mmol), EZ=(twlAzdolAge]E)t]Zel5E(0)(tris(dibenzylideneacetone)dipalladium(0))(0.67
0.73 mmol), EFA-E]MZFEEZAHA(tris—tert butylphosphine)(0.59 g, 2.93 mmol) 1331 AT]E& EHAM
Ex}olE(sodium tert-butoxide)(2.81 g, 29.3 mmol)E £xA o2 Wi 100 °C°ﬂ"1 50A17F &<t 7HE sk
ARATH, 9S g7 T odkgde B8 Yu yIZRadAgOaDE FE53 e £ MgSoE SRS AAT

2

i
[0
rlet
o

5.
7

o 09 09

u -1n:

3t 7 sF3AT. olgA Ao xS AY A2ntEA Y] (flash column chromatography)® &

= f=s

|5le] 33FE B-26(13.2 g, 78 %)< A},

1}

Lo
=)
i)

s

oL
2

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

Elemental Analysis: C, 89 %; H, 5%
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[0775]

[0776]
[0777]

[0778]

[0779]

[0781]

[0782]
[0783]

[0784]

[0785]

SIHSd 10-2016-0092516

A4 11:33E B-329] A=

g
Q szdba
O P(t-Bu)
NaOtBu
e ()l O O
O Toluene 100 °C
O

1-10

Aol FHA 1-17(10 g, 24.4 mmol)S EFd(toluene) 0.09 Lol <l F o7]o] F3HA] 1-10(8.57
25.6 mmol), EZ=(tiwlAz]dolAge]E)t]Zel5(0)(tris(dibenzylideneacetone)dipalladium(0))(0.67
g, 0.73 mmol), EF-EMe|FEEAHA(tris-tert butylphosphine)(0.59 g, 2.93 mmol) 18|31 AU]3 EA
g R EA o] = (sodium tert-butoxide)(2.81 g, 29.3 mmol)S ExFF o0& Wil 100 TollA 38417 E<t 71E 38ty

FRAAG. 9 g5 F gk & Wi fIFERRdadODE FE3 g ¥ MeS0,E SRS AAT

iy

0Q

5 destn 7Y FFH. o]E A dojd MAE Ay a=vtEI T (flash column chromatography) 2

T

g AAste] 33E B-32(15.7 g, 91 %)< AAr}.
HRMS (70 eV, EI+): m/z caled for C51H33NOS: 707.2283, found: 707.2.

Elemental Analysis: C, 87 %; H, 5%

AAY 12:3813HE C-19] AX

/ N
NH Pdj(dba)s
P(t-Bu)
O NaOtBu N/
.
O Toluene, 100 °C o~ \
O
1-19 1-3 C-1

A 3ol FHA] 1-19(10 g, 24.5 mmol)S EF M (toluene) 0.1 Lol =591 3, of7]ol] &7+ 1-3(8.19 g,
25.7 mmol), Eg=(tidAgdolAlgo]E)t]ZetE(0)(tris(dibenzylideneacetone)dipalladium(0))(0.67 g,
0.74 mmol), Eg]~-EMIHEIE AT (tris-tert butylphosphine)(0.59 g, 2.94 mmol) 18|31 AT]-& EAZH
EAbo] = (sodium tert-butoxide)(2.83 g, 29.4 mmol)<S -{Ei}@gi 93 100 ColA] 24X7F B9 7pdete] &
FAAG, Hbg g5 & dg A ES Wi fER2 YD E FE3 o2 F MgSO,E S AAS &,
et 7Y =gk, o)A dojd AWAE Ay ARntEI YU (flash column chromatography)® e
@ﬂﬁhiﬂ@%CﬂuL3g67m%;@ﬁq

HRMS (70 eV, EI+): m/z calcd for C51H34N20: 690.2671, found: 690.3.

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

_80_



[0787]

[0788]
[0789]

[0790]

[0791]

[0793]

[0794]
[0795]

[0796]

[0797]

ZIHSd 10-2016-0092516

AAld 13:313HE C-7¢] A=

Pd,(dba)s
P(t-Bu)
— NaOtBu
+ Cl _—
}4 Toluene, 100 °C
S

A @AM FA 1-19(10 g, 24.5 mmol)S =F<(toluene) 0.1 Lol =21 & of7]e] F71A 1-10(8.61
25.7 mmol), EZ=(twlAzdolAg el E)t]ZelE(0)(tris(dibenzylideneacetone)dipalladium(0))(0.67
g, 0.74 mmol), EZA-B]X R e LA (tris-tert butylphosphine)(0.59 g, 2.94 mmol) 18|31 AT]& EA
g FE-EAo] = (sodium tert-butoxide)(2.83 g, 29.4 mmol)S ﬂﬁgiﬂi7w0TﬂH1%PF5®7ﬁﬁw
FFAHT. S 98 F wSdo] B8 Y YIFEZE2YEOODE FE3 o2 ¥4 MgSOE FES AAT

0Q

, EEtL 7Y 55330, olgA Ao xS AY A2ntEA Y] (flash column chromatography)® &
2] Akl 338 C-7(13.0 g, 75 DS LA}

o

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

Elemental Analysis: C, 87 %; H, 5%

AAY 14:313HE D-19] AX

W
N Pd(PPhg)4 K,CO4 @
—_—T
7N THF, 80 °C
1-20 D-1

A FAGA 3-BH2R-9-FHd-9H-711}Z(10 g, 31.0 mmol)S HEsto| =2 FH(THF) 0.12 Lol &9 3, o
719l =7k 1-20(14.0 g, 34.1 mmol) <} HED7| A(Egddx2a)Zes
(tetrakis(triphenylphosphine)palladium)(0.36 g, 0.31 mmol)S 23 HREA|ZTE. Eo 3Z3E ZF 7R o
E (potassuim carbonate)(5.48 g, 37.2 mmol)< 3_ E?JA 80 TollA 26A17F &<t 71Este] 7/ AlFth, WHs s
F kg de B2 Yu fIFEZEYEOMNE FE3F oS T NgS0,2 TS AAT &, s 7 w5
stgth. o]#EA dojxl IAE AY I EutEA Y (flash column chromatography)® &8 AAste] &3dE D-
1(15.0 g, 92 %)& AAT}.

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

Elemental Analysis: C, 89 %; H, 5%
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[0799]

[0800]
[0801]

[0802]

[0803]

[0805]

[0806]
[0807]

[0808]

[0809]

SIHEd 10-2016-0092516

AAld 15:3%E D-7¢ A=

Q
d(PPhs) cho3 @
B \_/
THF 80 °C

A2 B70A 3-B2R-9-39-9H-7HE(10 g, 31.0 mol)S ElEZEFO| =2 FA(THF) 0.12 Lol %9 F, of
7191 Z7HA 1-22(14.5 g, 34.1 mmol) 2} HED7A(EgAdEod) 2t F
(tetrakis(triphenylphosphine)palladium)(0.36 g, 0.31 mmol)S @il WWHAIFT}. Eo E3}d Z-F FtHEo
E (potassuim carbonate)(5.48 g, 37.2 mmol)< 3_ Y31 80 TollA 24A13F w9t 71dste] 37 AlHT. WS 98
F g ES Y3 tERIZHMEOME FE3 v T NgS0E TS AAT &, Y3ty Y w5

sttt oA Ao AALE A AZvEAY S (flash column chromatography) 2 2 AAlsle] 34t D-
7(16.0 g, 95 B AU

HRMS (70 eV, EI+): m/z calcd for C39H27NS: 541.1864, found: 541.2.

Elemental Analysis: C, 8 %; H, 5 %

AA ] 16: 3188 D-979] A=

Pd,(dba)s ::[ -
P(t-Bu) @
7 S/ /A _ NaOBu - I~/
o N\ / __J)™NH \ ) /7\ N ) 4 \\'N

Toluene, 100 C

% L) e I
& b J Y
® B
(L U

1-21 D-97

A Aol FA 1-21(10 g, 19.0 mmol)& EF<M(toluene) 0.1 Lol =91 &, of7]o] 2-HER-9,9-t]H|
gZF2w(5.71 g, 20.9 mmol ), Ega(vd g lobAlH o] E) v &t
(0)(tris(dibenzylideneacetone)dipalladium(0))(0.67 g, 0.57 mmol), EZ-HAZFEILZ2A(tris-tert
butylphosphine)(0.46 g, 2.28 mmol) 1|1 AUlE EMZF-EAo]=(sodium tert- butox1de)(2 19 g, 22.8

mnol)& A2 YAl 100 TolA 2543t gt 7kdste] dFARi. W ¢85 § v =& Y yE
zargdAD® F53 s 7 WgSo2 Fis AAT 5, st 4 $530v. olF7 dojx A

= 29 IZvEI YT (flash column chromatography)® 8 AAste] 3+gE D-97(12.7 g, 93 9)= AU}
HRMS (70 eV, EI+): m/z calcd for C54H39NO: 717.3032, found: 717.3.

Elemental Analysis: C, 90 %; H, 5 %
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[0811]

[0812]

[0813]

[0814]

[0815]

[0817]

[0818]
[0819]

[0820]

[0821]

SIHSd 10-2016-0092516

AAd 17:33H8 D-1039] A=

Pd(dba);
N P(t-Bu)
I NaOtBu
“NH + Br— N —_—
/‘ Toluene, 100 °C
S )
my
N
1-23 D -103

A BAA FHA 1-21(10 g, 18.5 mol) S EF<M(toluene) 0.1 Lo <91 F, o}7]of] 2-HZR-9 9-t]H
HEF28(5.55 g, 20.3 mmol), Ega(fad g oA ol E) v ZekH
(0)(tris(dibenzylideneacetone)dipalladium(0))(0.51 g, 0.56 mmol), EZE-HAZFEXAI(tris-tert
butylphosphine)(0.45 g, 2.22 mmol) 1|1 AUl EMZF-EAo]=(sodium tert- butox1de)(2 13 g, 22.2

mmol)& =AFH o2 Wil 100 TellA 2341 &9k 7hdste] A Zlnh. whe ¢hs § whgoiel] =& il 43I
zadgdAD® F58 s 7 WgSo2 Fis AAT 5, st 4% $5330vh. olF7 dojxl A}

Ael I2ntEI Y (flash column chromatography)® 2] AAde L D-103(12.4 g, 91 %)<=

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

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

AAd 18:33HE D-1279] A =X

1-24 D-127

A AN 3-BER-9-#HI-9H-7}=(10 g, 31.0 mmol)S E|E o] =2 FZH(THF) 0.14 Lol & F,
71l TA [-24(18.2 g, 34.1 mmo1) <} HEZ7 ~(EgddEam)S
(tetrakis(triphenylphosphine)palladium)(0.36 g, 0.31 mmol)S Y WHEAZT, Eo E3le ZF 7lH o
E(potassuim carbonate)(5.48 g, 37.2 mmol)S Yil 80 TolA 24A7F Eet 7193te] 7 A AT, w3 <4
T g de] ES Ya HEEZ2ZHEOADE FE3 the 5 MgS0E TS AAS F, dHI 2 55
gk, oA dojr S A I EuEI Y (flash column chromatography)® &8 AA|sle] 31
127(17.9 g, 89 %)< QAAr}.

HRMS (70 eV, EI+): m/z calcd for C49H31INO: 649.2406, found: 649.2.

Elemental Analysis: C, 91 %; H, 5 %
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[0823]

[0824]

[0825]

[0826]

[0827]

[0829]

[0830]
[0831]

[0832]

[0833]

SIHSd 10-2016-0092516

AAd 19:33HE D-1309] A=

Q& QL
N O :t 0.0 Pd(PPh3),, KoCO3 @N Q 0.0

Br T THRe0C

1-27 D-130

A2 BN 3B B0 d-0H-7HHE(10 g, 31.0 mol) S FlEelsho] SR FEH(THF) 0.14 Lo %) ¥, of
719 A [-27(18.8 g, 34.1 mmol ) &} HEZ7| ~(EYud¥x3)debg
(tetrakis(triphenylphosphine)palladium)(0.36 g, 0.31 mmol)S 23 HREA|AHTE. Eo 3Z3H ZF 7R o
E (potassuim carbonate)(5.48 g, 37.2 mmol)< 3_ Y31 80 TollA 22A1%F 59t 71dste] 37 AlHT. WS 98
F g ES Y3 tERIZHMEOME FE3 v T NgS0E TS AAT &, Y3ty Y w5

=0 =1
oItk oA Aozl xE AY AZvEAY I (flash column chromatography) = 2 AAstS 35&E D-
130(16.7 g, 81 %)& LAt

HRMS (70 eV, EI+): m/z calcd for C49H3INS: 665.2177, found: 665.2.

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

A 20:315HE D-1339] A=

Pd(PPhg),, cho3 &EN Q 0.0

THF, T TaReocc
I
=
<jifr) D-133
N
\/\

-

Ak BN F2A 1-28(20 g, 35.5 mmol)S EIEZSFO] =R FTH(THF) 0.2 Lol 3¢l ¥, o7]dl S04 I-
20(16.0 g, 39.0 mmol)¢} HEHI|~(EHAdE~H)Z e F (tetrakis(triphenylphosphine)palladium)(0.41 g,
0.36 mmol)& ¥ wWHHAF . & E3}¥ Z-F 7lRUo]E(potassuim carbonate)(10.5 g, 71.0 mmol)& ¥
380 TollAl 13A17F &<t 7Fdste] g AlFTh 9bs 98 F NS 58 Yu fIFE22YRO0DE F&
g o 7 MgSOE s AlA &, "yt e wFeivh. ogA dojxl X E AR ARntEA T
(flash column chromatography)® &2 AA|3}e] 3}3+E D-133(23.6 g, 88 %)< LUc}.

HRMS (70 eV, EI+): m/z calcd for C57H38N20: 766.2984, found: 766.3.

Elemental Analysis: C, 89 %; H, 5%
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[0835]

[0836]
[0837]

[0838]

[0839]

[0841]

[0842]
[0843]

[0844]

[0845]

SIHEd 10-2016-0092516

AAd 21:33FHE D-1369] A=

/\ﬁ
\\\\\/
N\‘ O )LOB Pd(PPhg)s, K2COg
_ + -
/ y “ge 1O ( THF, 80 °C
— S o
— !
~
e J
X N —
) 1-28 1-22 7 D-136
N
\\\\ p o 7”/\
L

A4 AN FHA 1-28(20 g, 35.5 mmol)S EIEZSFO]EZF(THF) 0.2 Lol 591 §, o7]el kA 1-
22(16.6 g, 39.0 mmol)¢} HIEZ7|~(EHdE 23 )ZEF(tetrakis(triphenylphosphine)palladium)(0.41 g,
0.36 mmol)& ¥ wWHHAF . & E3}¥ ZF JlR o] E(potassuim carbonate)(10.5 g, 71.0 mmol)& ¥
380 CellAl 15412 53t 71Eete] i AFTh ¥k gkm & Wgdd S Y3 YEEIHAg0aNE F&
gk o - NgSO.E g A &, FEE Y FFeith. o]¥A dojx AE A A=2ntEA YT

(flash column chromatography)® &2 AA|3}e] 3}+E D-136(25.0 g, 90 %)< LUc}.
HRMS (70 eV, EI+): m/z calcd for C57H38N2S: 782.2756, found: 782.3.

Elemental Analysis: C, 87 %; H, 5%

AA 4 22:31388 D-1519] A=x

Pd,(dba)s
Iy P(t-Bu)
—{ NaOtBu
NH + _—
Q( Toluene, 100 °C
\
)
\ 7
1-4

7oA F7HA 1-4(10 g, 31.3 mmol)S EFM(toluene) 0.12 Lo =9 I, 7)o F7HA 1-33(13.0
g, 32.9 mmol), EZ=(twlZgdolAeo]E)t]Ze}H(0)(tris(dibenzylideneacetone)dipalladium(0))(0.86
g, 0.94 mmol), E]x-ElMe| X 2FA(tris-tert butylphosphine)(0.76 g, 3.76 mmol) Z2]a ATU]% EJA
H%@ﬂEhwﬁmlwm%mmm%x&6lg376mmn%-€ﬂ@2§.%i]m)Tﬂk1%N7P£ﬂ‘ﬂ§ﬂﬁ
FFAFHG. g g8 F dgde] B& Y YEE2YEODE FES S 4 NgSo,E RS Al
S I3 A 53T, o€ o2 FIALE AY AZufEI I (flash column chromatography)®
7 gAste] 3H5HE D-151(18.0 g, 85 %) LAt}
HRMS (70 eV, EI+): m/z calcd for C51H35NO: 677.2719, found: 677.3.

Elemental Analysis: C, 90 %; H, 5 %
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[0847]

[0848]
[0849]

[0850]

[0851]

[0853]

[0854]

[0855]

[0856]

[0858]

[0859]

[0861]

[0862]

SIHSd 10-2016-0092516

AAd 23:3FHE D-1549] A=

Pdy(dba)s
P(t-Bu)
NaOtBu

_— >

Toluene, 100 °C

1-38 D -154

A FAoNA FHA 1-4(10 g, 31.3 mmol)S EF<U(toluene) 0.12 Lol =0 T, of7]o] F7HA] 1-38(13.5
32.9 mmol), Eg=(tulda]dolAlgolE)r] &5 (0)(tris(dibenzylideneacetone)dipalladium(0))(0.86
0.94 mmol), Eg]2-EHAM&FEFE~A(tris-tert butylphosphine)(0.76 g, 3.76 mmol) ZL#]al AUl EA
HEAlo]=(sodium tert-butoxide)(3.61 g, 37.6 mmol)S =xpA o2 Y 100 CollA 37417 F<t 71 &}o]
SFAIAT, We 97 F dkgde & ¥y fIFR2dEdODE FE53 S 4 NgSO,E FEE AlAZ

T desla 7 58k, oA dojz HALE A g =2vlEd Y (flash column chromatography) & &
g AAste] 31gE D-154(19.3 g, 89 )& LA},

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

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

(F713FAAe] A=)

AAY 24: F7|AFaRY AX(EF)

ITO(Indium tinoxide)7} 1500 A< FA7} w4t mE = & 2592 AFZsn. 7T AlE
o] BUd o|AZRY UdFE olAE, HWES 59 A2 25y AFHS da AXRA F Zekzn AAV R
olF A T AtAh EHEuE o835t A7) 78S 5% SAVNZ 7S o]FET). o]
24 FvjE M0 F48 AFE dFo=2 ARESY IT0 71 el 4,4'-bis[N-[4-{N,N-bis(3-

methylphenyl)amino}-phenyl ]-N-phenylamino]biphenyl (DNTPD)E X3 F2rsle] 600 A F79 AT FUSS
FAstodth. oojA AAle] 1614 AxH s3hE A-1S ARESEY W FEROE 300 A FA HE FEFE
dAsdt. A7l AE FE5F Aol 9,10-di-(2-naphthyl)anthracene(AND) & ZTAER ARESlal “RER

=

E
2,5,8,11-tetra(tert-butyl)perylene(TBPe) S 3% %2 =3 3slo] ¥ 202 250 A F79 35S IA
SERT. I & AV T ARl AlgE IF FFS 250 A FAY AR 5SS AT A7) AR

F55 Aol LiF 10 A¥ Al 1000 AS ¢=atd oz AF FAsle] S58 Ao en FrEdirxs A%
S A=

A7) S B A= 520 Hrjuker=s JixE FxE Ho| 9on, FAFeZ Al (1000 A) / LiF (10 A)
/ Algs (250 A) / EML [AND : TBPe = 97 : 3] (250 A) / HIL (300 A) / DNTPD (600 A) / ITO (1500 A)¢]

T2 AEEt

AA o 25

g7 AAlel 24004, AAldl 1 A AAe 28 AR RS AlGlstae TdF W eR fUEEAaAE Az

bt

o

AA o 26

g7 Al 24004, AAlel 1 Al AAe 3& AR RS AlGlstae TdF W eR fUEEAaAE Az



10-2016-0092516

HSd

el
o

AA o 27

[0864]

[0865]

AA o 28

[0867]

A

[0868]

AA o 29

[0870]

o

[0871]

AA o 30

[0873]

[0874]

AA o 31

[0876]

s

[0877]

AA o 32

[0879]

s

[0880]

AA| o 33

[0882]

[0883]

AA o 34

[0885]

[0886]

AA o 35

[0888]

[0889]
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[0891] AA ol 36
[0892] 7] AN 24e A, AAe] 1 oAl AA e 23S AFRE HS A elstaE B W o G R A2 A%
ahqieh.
[0894] e 1
[089] A7) AN 2uA, AN 1 gA NBE AHEF RS Afelu: Edd wHom fuludads
Alzskdek. 7] NPBE FxE dh7lel Z]AE o] gl
[0897] H] o] 2
[0898] 47 ARG 2aelA, AAe] 1 YAl HIIE AEe Ae Asuz Bdd wHor frludads
Az, A7) 0119 P2 847)0 7|4 0] i},
[0900] H] o] 3
[0901] g7 ARG 24elA, AAe] 1 YAl HIZE A8e AS AsuiE U wWHor frludads
Az, A7) 0128 P2 8] 7]AE ] et
[0903] A7) F71 22 A&l A& DNTPD, AND, TBPe, NPB, HT1 % HI29] F-x& dh7]¢t 2th
[DNTPD] [ADN] [TBPe]
(”; ¢ & 0
)@NQ N QQ 9 OO )
2 éi . O CO
INPE] [HT1] O MT2] Q
B 7\
2y O o
d w @ § ate™
R
O
[0904]
[0905] (71 dFaAe A =)
[0906] A7) AA e 24 R 369 v 1 A 3elA] AlZE zhzhe] §71urgagbel] tishe] AMote] WhE AREUE W
3, Iwdel @ WML ESS A, FAK SAWNS su]x g3, 1 ARE 7] % 1o e
[0908] (1) Aghasto] me AFUEe] wak %7
[0909] Azg friddazte] e, kS oV FE 10V A FSA7IHA AF-H g7 (Keithley 2400)E o] &3]
ezt 32 AFas S5k, SAE ARs 9 eE o] AdE AU
[0911] (2) Azl He sz 54
Az F71EFaAtel] dal, [AkE oV FE 10V 74A AsA7IEA =7 (Minolta Cs—10004)& ©]&3ke] =1
— 88 —

ZIHEd 10-2016-0092516

[0912]



[0914]
[0915]

SIHSd 10-2016-0092516

(@]

(e}

—

NS}

($2]

(&)}

)

9] 3 nE ZHste ANE AUt
(3) ¥Fas 54
A7) 2 ()ERFEH 49 e AREE ¢ AYE ol&std Td HFEUE(10 mA/cm2)d HF &&
(cd/A) & Axtslsid.
3 1
[0916] Eavl 4E FE5o AF g (V) A (EL color) a8 (cd/d) w2 = (h)
&3 33 =E 2
At 1000 cd/m
2N 24 A-1 6.3 Blue 6.5 1,550
A 2 A-5 5.8 Blue 7.0 1,400
2IA9) 26 A-7 5.8 Blue 6.9 1,400
2Ale 27 A-13 6.7 Blue 5.0 1,350
2IA] ] 28 A-73 6.5 Blue 6.0 1,600
Al 29 A-88 6.5 Blue 6.6 1,550
21X 3 A-124 5.0 Blue 7.0 1,450
A 3 B-14 5.7 Blue 7.2 1,200
21X 3 B-20 5.6 Blue 7.4 1,100
A4 33 B-26 5.7 Blue 7.2 1,150
2IA] e 34 B-32 5.6 Blue 7.0 1,000
Ao 3 D-151 6.7 Blue 6.9 1,650
21X 3 D-154 6.5 Blue 7.0 1,550
Hlalo 1 NPB 7.1 Blue 4.9 1,250
Hl o 2 HT1 6.6 Blue 5.7 1,340
Hlald 3 HT2 6.0 Blue 6.9 830
[0917] 7] & 19 Ao w2 7] AAld 24 WA 30004 AE FETA AMEE AR AHS, e 32 Hjag)
S o FEo] d4o] Tkt LS & 5 dr). Eg drbygo=m g AR EHI Q= vl 1 2 29} v
3 Holx o] e A F7E Y.
[0918] of7loll 7] AAlde] A9 vluled HlF] FEHAYE RolAH g&% thah FUHE AT
[0919] Hrop FAA o2, Al 35 B Al 369 Hlale] 1 x| 3o w3 &8, A, 9 Ao EF 5
stal 1 TN XE o] 53] 53ttt
[0920] olF HigoRE 3 AF FY 2 A¥ AY s8€E Ve AAY, 1a5s, 13x, AFHe frEdaR)
g A 5 U
[0922] AN 37: §1EFAAL AZR (2HAHF)
[0923] 4,4'-di(9H-carbazol-9-y1)biphenyl (CBP)E ZAER AM&3&tal, Ir(PPy):S =HER Algsle] fr]d3ax2
1ZFstith. 522 E IT0E 1000 Ao F7E ARSSIYlAL, 502 4FHw(ADS 1000 A9 F7= A}
galgint. FAGoR, frugagte] AzubEe Adabd, P 15 O/cn o WAZGEHES AR 110 58 7]
TS 50mm X 50 mm X 0.7 mme] V|2 ZEA olMEF ol AXRHAAFTLI £4E Lo Z4 15 B Bk %
SHAAGT F, 30 £ BG W oFE AAs] ARSI, A7) 71 ARl WFE 650<10 Pa, THEE 0.1
WAl 0.3 nm/se] FZAOSE N4 ,N4'-di(naphthalen-1-yl)-N4 ,N4'-diphenylbiphenyl-4,4'-diamine (NPB) (70 nm)
D 47 AA 12004 FAE SEE C-1(10 nm) & 528k 800 A9l AFTEFTS FAASH. olofA, &4
3 g FHz2NA 4,4'-di(9-carbazol-9-y1)biphenyl (CBP)& ©]-&3&}o] = F7] 300 A &3=S AAs
Aar, o] o, 1F EHER] Ir(PPy)s& TAldl T&8Iqth. o] o, Q1F EHES] FAELE xdsle], W3
o] AATES 100 == 3tP S w, o1 =HE wjdtsko] 7 Tyl HE2 =il Ay v A
FU3 Y FZZAE o]83le] Bis(2-methyl-8-quinolinolate)-4-(phenylphenolato)aluminium (BAlq)
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[0924]

[0925]

[0926]

[0927]

[0928]

[0929]

[0930]

[0931]

[0932]

[0933]

[0934]

[0935]

[0936]

[0937]

[0938]

[0939]

[0940]

[0941]

[0942]

[0943]
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2 &8l 2 F7 50 A9 AFTAAZES AAEAT. oo, FUI WF FHZHAAM AlgyE T3],
2 A 200 A9 AARGESS FASIAU. A7) ARFEST AR SF22A LiFY AlS £x- g2 FEE)
o F71ALAE AZFEAY. AV F71F A AZe] F2E 1T0/ NPB (70 nm)/ A Ald 12 (10 nm)/ EML (CBP
(93 =3%) + Ir(PPy)3(7 Z%%), 30 nm)/ Balgq (5 nm)/ Algs (20 nm)/ LiF (1 nm) / Al (100 nm) & %=

A =stsieh,

AA] o 38

A7) AAd 3794, AAld 12 thAl AAe 138 AFESE AS AlQstae U WHoR frdgaaE Al
BRI

AA] ¢ 39

A7) AAd 3794, AAld 12 tAl AAe 145 AESE S AlQstae U WHoR frdgaaE Al
B

AA o 40

A7) AAd 3794, AAld 12 tAl AAd 155 AESE FS AlQstae U WHoR frdgaaE Al
BRI

AA o 41

A7) AAd 3794, AAld 12 Al AAd 168 AFESE A5 AlQstae U WHoR frdgazE Al
B

AA o 42

A7) AAd 3794, AAld 12 Al AAe 178 AFESE FS AlQjstae U WHoR frdgazE Al
BRI

AA o 43

A7) AAd 3794, AAld 12 Al AAe 188 AMESE AS AlQstae TUES WHoR frdgaaE Al
B

AA o 44

A7) AAd 3794, AAld 12 tAl AAd 195 AFEgE FS AlQstae U WHoR frdgazE Al
BRI

AA 4 45

A7) AAd 3794, AAld 12 thAl AAel 208 AR S AlQjstae U WHoR frdgaaE Al
ES =

AA o 46

A7) AAd 3794, AAld 12 thAl AAe 218 AMESE FS AlQstae U WHoR frdgazE Al
BRI

Hl = 4

47 AAe) 3714, AAle 12 T4 NPBE ALSE A Aldltu FUS WEoE f1uBaE Aty

t}. A7) NPBe F+2& 7]l 71 =] 9t

_90_



[0944]

W) F72

SINE3S 10-2016-00925
= 19 g

[BAIq]

O‘,Aiig

2L Alzfol] A8 NPB, BAlg, CBP ¥ Ir(PPy)3¢]

16

Q9

w

w

o

Do

w

($2]

(o)}

[NPB]
- N ) o ,
&
NS
[CBP] [Ir(PPy)s]
N N
[0945]
[0946] (F712FLA] A5 54)
[0947] 71 AAlel 37 U] 469 Blale] 4o A AlzzE ZHzte] frEFAAted giste] Fge] e dRUE W3, 3
st 9 g ass S, FAAQ SANEE s Za, o A ebr] & 20 JERSIT.
[0948] (1) Atz e AFdEe Wl =4
[0949] Az F7dgdAaAed gisl], AgS oV FE 10V 7hA] A 7IHA AR-dAg A (Keithley 2400)& <83k
Gejadel ZE2= ARgs A, S4Y AFHs w42 Yol gure =
[0950] (2) AWzt e 3=wst SA
[0951] Az f7IddaAe] g8, deS 0V FE 10V 744 AsA7IEA S EA(Minolta Cs—1000A) & o]&3fe] 1
o] 3=E 43t A7E AU
[0952] 3) *Fas =4
[0953] A7) 2 (2RE =47 3Es AFUE 2 A4S olfdtd Y AFUE0 m/em)o AF EE
(cd/A) & AXFsIATH
* 2
[0954] Eav A FETol A Ak (V) A (EL color) a5 (cd/B) gt =9 (h)
23 I E 2
At 5000 cd/m
A e 3 NPB/C-1 4.2 Green 40.8 11,000
Ao 38 NPB/C-7 4.1 Green . 9,500
A A e 39 NPB/D-1 4.9 Green 9.000
2 Ao 4 NPB/D-7 4.8 Green 8,800
A Ao 41 NPB/D-97 4.5 Green 38.1 8.500
AR o 4 NPB/D-103 4.3 Green 38.0 8,800
A Ao 4 NPB/D-127 5.0 Green 34.5 9,100
A Ao 44 NPB/D-130 4.9 Green 35.0 8,500
A Ao 4 NPB/D-133 4.1 Green 39.8 11,500
2 Ao 4 NPB/D-136 4.2 Green 40.0 10,000
H)ale] 4 NPB 4.8 Green 31.4 10,000
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