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250 mL ”-TL S vtk Z8F~3o 3-bromothiophene (10.0 g, 61.33 mmol)S YL ether(150 ml) °] =%},
= = REEE(n-Buli) (2.5 M in hexane, 26.98 mL, 67.46 mmol)< W3] #7}sldct.
2 715 StolA 40 # FeF wnkek o copper (1) iodide (5.84 g, 30.66 mmol)& oj&] W A do|Fd

= EE 78CE fA8HHA 1A7Hs<F wwkale] dithiophenecopperlithium® +FE 71X

AnkAl o BhehE(14.4g, 95%) AlZsHar, AvkAlef sjt=o] Ax & vy AR 17|74 -78 TE

' NIR (300MHz, CDCls) & 7.52-7.50 (dd, 2 H, J=2.93, 1.24 Hz), 7.32-7.29 (dd, 2 H, J=5.01, 2.95Hz),
7.22-7.20 (dd, 2H, J=4.99, 1.23 Hz)

A 2) N.N-Dimethylthiophene-3-carboxamide A%

500 mL A+ T vlg Z82 39 dimethylcarbamyl chloride (7.59 g, 70.53 mmol)< @il ehter (200 mL)
of Fola 255 78CE WHFAUL. A7) @Al Azd dubAlek 83tE (14.4g, 95%)2 78CE fFXshd
A AzbsEch. olwl Awe wisolu, %Mﬂé-ﬂﬁa@q-:liﬂ CEE 78CE 107 FAsta HA3

Aoz SeA] 14417 wREESIY. Ether2 FE31a {715S 2 Ao U MgSU4E AxAIZL £ A
2 =715 ALg-sle] 8-S A A3 Y. n-Hexane/EtOAc(1/1) &S AFE3le] Ay a=zviEagiaz B8
A ZA ol 318tE-9l N N-Dimethylthiophene-3-carboxamide (6.66g, 70%)E <53}, o]otjsh HONR 2

AEHS 517] = 1o YERTE.

WAl 3) 4,.8-Dione-Benzodithiophene®] Az

100 mL o] S vy S~ F0 A7) @A 2014 A Z%F N, N-Dimethylthiophene-3-carboxamide (4 g, 25.77
mmol)S ¥ THF (40 mL)oll Hdth. A-2ox n-BulLi (2.5 M in hexane, 11.34 mL, 28.35 mmol)S 3] %
ZFekdeh. A& 715 shAlA] 10 B B wwkek v BS AFSSY wHES FEAAZ & SEBE A o] riet
oo fEAEME AL ve IEe EI THFEZ Ae F AXAA =g 14 3= 4,8-Dione-

=
Benzodithiophene (5.05g, 89%)E& <53} tt.
EI, MS m/z (%): 220 (100, M+)

'H-NVR (300 MHz, CDCls):67.71-7.79 (d, 2 H, J=5.04Hz), 7.67-7.65 (d, 2 H, J=5.03Hz)

PC-NMR (75 MHz, CDCly): & 174.5, 144.9, 142.8. 133.6, 126.6

(o] 1] 4, 8-to]2-wlzr e el A=

@A 1) Thiophene-3-carbonitrile A%

250 mL o]+ T ulgt Z8 2~ 3-bromothiophene (10.0 g, 61.33 mmol)¥} copper (1) cyanide (13.73 g,
0.1534 mol)& Y3 quinoline (100 mL) o =gtk AA 7F oA 2A T B BFA TS Aeow &n
E WAL CCLE FEST. f7158 2 M HCIst 82 AolF v MgS0,= AxA7 5 34 7S A

2 i

&3lo] gulE A A Y. n-Hexane/EtOAc(5/1) &S ALg35te] Ay AZRvEIYyE &
3}st=E-9]  Thiophene-3-carbonitrile2 4.08 g (61%)2] F5&= AU},

'H-NMR (300 MHz, CDCls): & 7.92 - 7.91 (d, 1 H, J=3.05 Hz), 7.42-7.39 (m, 1 H), 7.26 - 7.24 (d, 1H)
PC-NMR (75 MHz, CDCly): & 135.5, 128.7, 127.5. 115.2, 110.6

EI, MS m/z(%) 109 (100, M+)

@A 2) Thiophene-3-carboxylic acid A%

100 mL o]+ T uvle Zg AT A @A 104 A Z% Thiophene-3-carbonitrile (10.00 g, 91.62 mmol)

7} potassium hydroxide (23.13 g, 0.412 mol)S Y il ethylene glycol (170 mL)o] =}, @A 7157 sl A
12A17F Fot /A s Ao L2 u33 conc-HClY &8 H7bste] WSS FAAIFT. ether2 F
=3 & 57152 EE AHoF o2 NgS0, = AFXA 3 A s /\]'%0}04 |vlE AASGTY. &8 A

_12_



[0072]

[0073]

[0074]
[0075]

[0076]

[0077]

[0078]

[0079]

[0080]
[0081]

[0082]

[0083]

[0084]

[0085]

Z2IME38 10-2013-0131774
LA AZAAS ] AT 14 343E<] Thiophene-3-carboxylic acidE 10.56 g (89%)¢] F5&= A},
H-NMR (300 MHz, CDCls): & 8.25 (dd. 1 H. J=2.9, 1.2 Hz). 7.54-7.49 (m, 2 H)
PC-NMR (75 MHz, CDCls): & 164.2. 135.1, 134.1, 129.0, 127.7

EIl, MS m/z (%):128.15 (100, M+)

A 3) Thiophene —3-carbonyl chloride A%

0
mmol )& @il thionyl chloride (100 mL)ol =tt. AA 7157 dtollA 6417 B¢k FFAZ v Ao 25
& WFa 3R SV E AMEsle] §ulE AAS F A §lo]l ofF% A A SFES AUt GAglel
o2 9hgoll AE-3SlY.
s

Al 4) N.N-Dimethvlthiophene-3-carboxamide #|Z%

500 mL o]~ B mie Zghado] Ay ©A 2014 Alzd 3eHE (10.00 g, 68.22 mmol)S YW I benzene
(180 mL)oll =S}, A-2olA dimethylamine HZF(43F)S A3 A7t A4 757 shellA 12413 &<
WREEFAITE. Ether®2 FE8H3 §7]15S B2 AoF v NgSO,E AXA T 3 Hd 975 ALl &
| & A AT, nHexane/EtOAc(1/D) &l & Al&3ste] ZAd] AZvfed=z s 24 A4 s4gE<
N,N-Dimethylthiophene-3-carboxamideS 4.44 g (42%)¢] +5&=2 AAr}.

1H—NMR (300 MHz, CDCly): 67.52-7.50 (dd, 1 H, J=2.93, 1.24 Hz), 7.34-7.29 (dd, 1 H, J=5.01, 2.95Hz),

7.95-7.22 (dd 10, J = 4.99, 1.23 Hz), 3.10 (s, 6H); C-NMR (75 MHz, CDCl,): & 66.9, 136.9, 127.3,
126.4, 125.5
EI, MS m/z (%): 155 (100, M+)

WA 5) 4,.8-Dione-Benzodithiophene? A%

100 ml o]+ S vty ZeAHo| A7) WA 404 AlFE N,N-Dimethylthiophene-3-carboxamide (4 g, 25.77
mmol)S ¥ THF (40 mL)ol =HH k. A-2ox] n-BuLi (2.5 M in hexane, 11.34 mL, 28.35 mmol)S %3] &
7kt A& 715 ShellA 10 B & wikst gg ES AFESte] WSS FAAIZ & B A HAdo] vl
gow FEAZME AL v HAZF =F THFE A AZANA =z 1A 3FFEQ 4,8-Dione-
Benzodithiophene (5.05g, 89%)% 4~53}it}.

=

=

'H-NMR (300 MHz, CDCls):67.71-7.79 (d, 2 H, J=5.04Hz), 7.67-7.65 (d, 2 H, J=5.03Hz)

PC-NMR (75 MHz, CDCly): & 174.5, 144.9, 142.8, 133.6, 126.6

EI, MS m/z (%): 220 (100, M+)
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