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052003 i
02V N _
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S1H 1

w-g-2] 1o wel 28 2=R-9 9-tlolWE-9-ZF 0@ (5 g, 18.3 mmol), TeHE olAEHC]E (0.08 g, 0.3
), ZFEX ~(xantphos, 0.4 g, 0.7 mmol) 2 A& FFEY0)E(8.4 g, 25.6 mmol) S FF EF o] &34
71 % wEd-2-oln] =l Zo|0] E(3.3 g, 21.9 mmol)S HH3| H3lata, o]E FF3HUA 24X 5

g FE ¥ 4RoR WA F, odopeolEe BHGRE FEANT. 4714 phig AdolER o] g
Sto] Welal FR& AY ¥, A9 AEohEadNE sk A8 ohAlHeE EFEAE Fekel FAse]

g a9t dEje] FAHA 1(5 3 g, & 84S F5E3T.

1H-NMR (400 MHz, DMSO) : & 1.43 (s, 6H), 3.86 (s, 3H), 6.80 (t, 1H, J=7.6 Hz), 7.22-7.51 (m, 7H),
7.76 (m, 2H), 7.91 (d, 1H, J=3.8 Hz), 9.45 (s, 1H).

(%A 29] 4]
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CHz-Li A, methansulfonic acid
THF = y
0= HO :

Q
SH 1

A7 FA 1(2.5 g, 7.3 mmol) S F54 HEHSIo| =275 & , ] 3]
Al71aL, o471 e E5(0.8 g, 3.6 mmol)S HAA3F] Al A|AT F, -40TelA] 543+ <t
AR A8 F2AZ F, HEES Yol HhE-S TREAIL U dE oM EHolES FHG

soich. ol

WWUKMEf%ﬂNEEAN%ﬂﬂ%ﬁ&kf?%%ZW%i gl s AAS F

9 ] } ( 11.3 mmmol)S WA F=e}
g, 102.2 mmol)¥} wjebdEE
g FTEA T

o-]
ool FES AAD F, A9

e
S
o r_’rﬂ
o
N
%,
ol
)
o
oX,
il
2

o
ojEo] Zola, -20C= ‘@
(10.9 g, 113.6 mmol)9] &3
e opAlElo|ER FE35H3 E
AzntEIHIE FPsta, Z“iﬂr oAlel ofMElo]ES E3ES &)
2(1.3 g, & 55%)2 LAt}

1H-NMR (400 MHz, DMSO) : & 1.41 (s, 6H), 1.58 (s, 6H), 6.82 (t, 2H, J=7.2 Hz), 6.89 (s, 1H), 7.06 (t,
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1H, J=8.8 Hz), 7.18 (t, 1H, J=7.2 Hz), 7.27 (t, 1H, J=7.2 Hz), 7.37 (d, 1H, J=7.6 Hz), 7.44 (d, 1H,
J=7.6 Hz), 7.73 (d, 1H, J=7.6 Hz), 7.80 (s, 1H), 8.91 (s, 1H).

[Z2A 39 4]

O O
“Br Br~ ™~ “Br NC~ ™~ “CN
7H4 3

A0 FE3 (Y. J. Cho, K. S. Yook, J. Y. Lee, Sci. Rep. 2014, 5, 7859.)o 7§A]% Hk-3-2] 3o uw}
a5k S T3 A 38 s

i

=
jin)
I
offt

L) N D 1 NN
N s D\" NN
NN + 7 — |
el B(OH) ()
Y
Br
=174 4
ukS- Al 4o wEl 2-FEE-4 6- D}O] Hd-1,3,5-Edo}A(3.0 g, 11.2 mmol), (4-REEHAL)REA(3.4 g,
16.8 mmol) % HIEZHI]|A(ET Y 23)Z2HE(0) (0.6 g, 0.6 mmol)S HIEZSIo| =2 F o] &A1 H,

08 Fob e SMAZI, ool Fehh ARUIE FEAL Ao £, BRAEA 1240 F wuh
A A

i T8 F Ao Y4 AAE H, vEd SRl FHRFE FEIIUT. rtavls AToEE o &
slo] 7149 Holde FES AAT 3, Ad aznEadyuE £t AAste] A4 v e FA)
4(3.0 g, & 69%)S AAG

1H NMR (400 MHz, CDCI3): & 7.55-7.62 (m, 6H), 7.71 (d, 2H, J=8.8 Hz), 8.65 (d, 2H, J=10.8 Hz), 8.75-
8.77 (m, 4H).

Fe_ ] F
|
|] + NC J “CN
S1H 3
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Hhg-2A) 5ol whet sheky 139] FAb S Zte s%e 1& dASIY. FAHeR, A stol=eko]=(60% in
0il, 0.04 g, 1.8 mol)< oz ¢4ste] setd edS AAS Y. FAlE ~F sto]=go]=d thouE
EEoprtol=d el F3bA 2(0.5 g, 1.5 muol)S A H7bstArk. AF2olA of 3023 wik AAFIL, T
ZHAl 3(0.1 g, 0.6 mmol)& wolrAEFoluto] o] o] A8 whgaol H7bel FAvk. &2olM oF 3413t
Akl eSS Yol whgS FRAIZ F Mg FRgel=e SRS FEANUC. §714S vhavls
Aol EE o] &3te] Holle FES AA F, ZAY A=vEaddE Fdsta A U oA E EFES B3
o] AAlstel 24 ko] Feje] sH3HE 1(0.13 g, &+ 28%0)S AAT.

1H NMR (400 MHz, DMSO): & 1.34 (s, 12H), 1.73 (s, 12H), 6.46 (d, 2H, J=9.2 Hz), 6.52 (s, 2H), 7.00-
7.06 (m, 4H), 7.22 (t, 2H, J=7.2 Hz), 7.29 (t, 4H, J=6.8 Hz), 7.45 (d, 2H, J=7.2 Hz), 7.58 (d, 2H,
J=9.2 Hz), 7.83 (d, 2H, J=7.6 Hz), 8.02 (s, 2H), 8.26 (s, 1H), 9.36 (s, 1H). 13C NMR (100 MHz, DMSO):
6 26.8, 32.2, 36.0, 46.4, 108.0, 113.7, 115.1, 117.4, 118.0, 119.5, 121.7, 122.5, 126.2, 126.8,
126.9, 129.1, 130.1, 132.5, 138.0, 138.4, 138.6, 139.0, 144.2, 150.4, 152.3, 153.0.

[AAle] 20 3peba 29 4]

[RE-8-2 6]

)

W32 6ol w8k 119 2 FRE e S3E 28 AT FAHeR, F30A 2004 g, 1.2
mmol), Z7HA 4(0.48 g, 1.2 mmol), X E}F-EE-FEALS]=(0.04 g, 0.1 mmol), EZ=-HE-FEx7
(0.17 g, 1.5 mmol) & Zeh olAEC]E(0.01 g, 0.03 mmol)S F EFdo] &A1 7]ar, FFsHA 124
b &9 gAY WMHEEE T FEHYS a8 WEd F2H0 =Y SHRFE FEAY. 718 solE
AHO|EE o]&3le] Holgle FES AA F, A4Y9 A=vEIyE (Frhvddl SRelols) T3] AA
2(0.32 g, & 41%)< AT},

~

1H NMR (400 MHz, DMSO): & 1.23 (s, 6H), 1.75 (s, 6H), 6.32 (d, 1H, J=8.4 Hz), 6.46 (s, 1H), 6.96-7.05
(m, 2H), 7.19 (t, 1H, J=7.2 Hz), 7.30 (t, 1H, J=7.2 Hz), 7.42 (d, 1H, J=8.0 Hz), 7.57 (d, 1H, J=7.2
Hz), 7.67-7.77 (m, 8H), 7.84 (d, 1H, J=8.0 Hz), 8.01 (s, 1H), 8.81 (d, 4H, J=7.6 Hz), 9.08 (d, 2H,
J=8.4 Hz). 13C NMR (100 MHz, DMSO): & 27.4, 31.3, 36.6, 46.8, 108.8, 114.7, 116.8, 119.1, 121.2,
122.5, 125.3, 126.0, 126.5, 127.0, 128.9, 129.2, 129.9, 130.8, 131.4, 131.7, 132.5, 132.9, 136.1,
136.3, 139.7, 140.8, 141.0, 145.9, 152.5, 153.4, 171.3, 172.1.

S| A 19wt G IR 1D SRR
A P20 AAYY WFFA00E ARG F ole A B BE P WY NAEE

AR
A7) A g3 LFEA(100)= 719 (110) el F=(120), AE FUS(130), BEF o]H3(140),
= o
1l [e}

3} g
(150), AR ©]%Z=(160), AX FYZ(170) D S(180)S AF52 ¥AHORE £=xFor AHZslo] AxHA
ok o] uwl, 7] ¥=(120), AT FUS(130), AF F$4535(140), AA FIF(170) 2 S=(180)2 4+t

170, PEDOT:PSS(poly(3,4-ethylenedioxythiophene);poly(styrenesul fonate)), TAPC(4,4'~
cyclohexylidenebis[N,N-bis(4-methylphenyl)aniline]), &=3}2]H(LiF) % LFro|F(Al)o = A3, A7)
AR F55(160)2 A7) @333 (150) Aol TSPO1(diphenyl(4-(triphenylsilyl)phenyl)phosphine oxide) . =
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