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1. General information

'H and *c NMR spectra were obtained using a 400MHz Bruker NMR spectrometer at 400 and
100 MHz, respectively. TMS or CDCl; were used as an internal NMR standard for spectral shifts
unless otherwise specified. Anhydrous acetone was used as purchased from VWR and all other
reagents were used as purchased without further purification.

2. Experimental section

2.1 General procedure for the continuous-flow photochemical synthesis of thieno-
quinolinones and derivatives

A solution of starting material (corresponding 2-chloro-N-phenylthiophene-3-carboxamide
derivative) (0.1 mmol, 0.005 mmol/mL) in acetone (20mL) was passed continuously through the
Vapourtec® UV- 150 photochemical flow reactor using a Vapourtec® R2+/R4 flow chemistry
system at a rate of 0.100 mL/min (reacting time 100min). The UV-150 reactor uses a medium-
pressure pure Hg lamp (lamp power 80%, approximately 112.5 watts), a 10mL FEP reactor coil,
and a filter (type 1, quartz, whole-wavelength range). The temperature was set and maintained
at 60°C using the Vapourtec® R4 reactor module, and the UV reactor coil flow stream was
passed through an 8 bar back pressure regulator, with the Vapourtec® R2+ pressure limit set at
12 bar. The reaction stream of crude product was collected into a round-bottom flask which
was covered by aluminum foil. Solvent acetone was removed by a rotary vacuum and the
residue was loaded on silica gel and purified by column chromatography (Teledyne Isco
CombiFlash® Rf) using 10% ethyl acetate in hexanes to 50% ethyl acetate in hexanes. The
purified product was dried under vacuum and weighed. The product was analyzed by 400 MHz
Bruker NMR spectrometer at 400 (*H) and 101 (**C) MHz, respectively, and LC-MS.

2.2 Characterization of thieno-quinolinone(s)and derivatives

Thieno[3,2-c]quinolin-4(5H)-one (entry 1)

o

2-Chloro-N-phenylthiophene-3-carboxamide was treated according to the general
/a procedure as starting material. Major product was separated and purified by

s CombiFlash® Rf, affording the title compound (12.7 mg, 64%) as beige white solid.
Ri= 0.27 (Hexane: Ethyl acetate = 1: 1). *H NMR (400 MHz, DMSO-dg) & 11.77 (s, 1H, NH), 7.84
(d, J = 7.5 Hz, 1H), 7.79 (d, J = 5.2 Hz, 1H), 7.59 (d, J = 5.2 Hz, 1H), 7.49 (ddd, J = 8.3, 7.1, 1.3 Hz,
1H), 7.42 (dd, J = 8.3, 0.8 Hz, 1H), 7.27 — 7.21 (m, 1H). *C NMR (101 MHz, DMSO-d¢) 6 158.60,
146.02, 136.64, 131.56, 129.81, 127.13, 125.71, 123.82, 122.89, 116.72, 116.61. C;1H;NOS.
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(ESI+, M+1) = 202.05. Known compound: Bhakuni, Bhagat Singh, et al. KO'Bu Mediated
Synthesis of Phenanthridinones and Dibenzoazepinones. Organic letters, 2012, 2838-2841.

6-Chlorothieno[3,2-c]quinolin-4(5H)-one (entry 2)

o

2-Chloro-N-(2-chlorophenyl)thiophene-3-carboxamide was treated

N o according to the general procedure as starting material. Major product was

/ \ separated and purified by CombiFlash® Rf, affording the title compound

° (12.7 mg, 54%) as beige white solid. R¢= 0.49 (Hexane: Ethyl acetate = 1: 1).

'H NMR (400 MHz, DMSO-dg) & 10.93 (s, 1H, NH), 7.85 (dd, J = 8.4, 6.8 Hz,

2H), 7.63 (d, J = 6 Hz, 2H), 7.25 (t, J = 7.9 Hz, 1H). *C NMR (101 MHz, DMSO-ds) & 158.39,

145.76, 133.04, 132.02, 129.94, 128.50, 125.82, 123.60, 123.07, 119.80, 118.39. C;;H¢CINOS.
HRMS m/z (ESI+, M+Na): Calcd for C11HgCINNaOS 257.9751. Found (ESI+, M+Na): 257.9751.

8-Chlorothieno[3,2-c]quinolin-4(5H)-one (entry 3)

e}

2-Chloro-N-(4-chlorophenyl)thiophene-3-carboxamide carboxamide was treated

/A according to the general procedure as starting material. Major product was

s separated and purified by CombiFlash® Rf, affording the title compound (16.7 mg,

\ 72%) as beige white solid. Rf= 0.31 (Hexane: Ethyl acetate = 1: 1). 'H NMR (400

MHz, DMSO-dg) 6 11.88 (s, 1H, NH), 7.92 (d, J = 1.9 Hz, 1H), 7.85 (d, J = 5.2 Hz, 1H), 7.60 (d, J =

5.2 Hz, 1H), 7.53 (dd, J = 8.8, 2.2 Hz, 1H), 7.42 (d, J = 8.8 Hz, 1H). *C NMR (101 MHz, DMSO-d¢)

6 158.38, 144.62, 135.40, 132.27, 129.61, 128.30, 126.77, 125.72, 122.93, 118.45, 117.99.

C11H6CINOS. HRMS m/z (ESI+, M+Na): Calcd for C11HsCINNaOS 257.9751. Found (ESI+, M+Na):
257.9748.

8-Fluorothieno[3,2-c]quinolin-4(5H)-one (entry 4)

o

2-Chloro-N-(4-fluorophenyl)thiophene-3-carboxamide was treated according to
/1 the general procedure as starting material. Major product was separated and
s purified by CombiFlash® Rf, affording the title compound (14.2 mg, 65%) as beige
white solid. R¢= 0.21 (Hexane: Ethyl acetate = 1: 1). '"H NMR (400 MHz, DMSO-dg) &

11.82 (s, 1H NH), 7.85 (d, J = 5.2 Hz, 1H), 7.74 (dd, J = 9.2, 2.6 Hz, 1H), 7.60 (d, J = 5.2 Hz, 1H),
7.44 (dd, J = 9.0, 5.0 Hz, 1H), 7.39 (td, J = 8.8, 2.7 Hz, 1H). *C NMR (101 MHz, DMSO-dg) &
158.32, 157.76 (d, /= 237.5 Hz), 145.03 (d, J = 3 Hz), 133.33, 132.27, 128.19, 125.76, 118.48 (d, J
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= 9 Hz), 117.58 (d, J = 24 Hz), 117.48 (d, J= 9 Hz), 109.28 (d, J = 23 Hz). C1;HsFNOS. HRMS m/z
(ESI+, M+Na): Calcd for C;1HgFNNaOS 242.0046. Found (ESI+, M+Na): 242.0051.

8-(Trifluoromethyl)thieno[3,2-c]quinolin-4(5H)-one (entry 5)

o

2-Chloro-N-(4-(trifluoromethyl)phenyl)thiophene-3-carboxamide was treated
J\ according to the general procedure as starting material. Major product was

separated and purified by CombiFlash® Rf, affording the title compound (20.7 mg,
_ 77%) as beige white solid. R¢= 0.46 (Hexane: Ethyl acetate = 1: 1). 'H NMR (400

MHz, DMSO-dg) 6 12.09 (s, 1H, NH), 8.13 (d, J = 0.5 Hz, 1H), 7.88 (d, J = 5.2 Hz,
1H), 7.79 (dd, J = 8.7, 1.6 Hz, 1H), 7.62 (d, J = 5.2 Hz, 1H), 7.57 (d, J = 8.6 Hz, 1H). **C NMR (101
MHz, DMSO-dg) 6 158.59, 145.11, 139.19, 132.41, 128.55, 125.96 (q, / = 3.6 Hz), 125.69, 124.64
(g,J=269.8 Hz), 123.1 (q, /=32 Hz), 121.05 (q, / = 4 Hz) 117.54, 116.56. C;,HgFsNOS. HRMS m/z
(ESI+, M+Na): Calcd for C;,HgFsNNaOS 292.0014. Found (ESI+, M+Na): 292.0004.

6-Methoxythieno[3,2-c]quinolin-4(5H)-one (entry 6)

o]

2-Chloro-N-(2-methoxyphenyl)thiophene-3-carboxamide was treated

NH \O according to the general procedure as starting material. Major product was

/ \ separated and purified by CombiFlash® Rf, affording the title compound (11.6

° mg, 50%) as beige white solid. R¢= 0.31 (Hexane: Ethyl acetate = 1: 1). 'H

NMR (400 MHz, DMSO-dg) 6 10.76 (s, 1H, NH), 7.80 (d, J = 5.2 Hz, 1H), 7.61 (d,

J=5.2Hz, 1H), 7.41 (d, J=7.8 Hz, 1H), 7.21 (t,J = 7.9 Hz, 1H), 7.14 (d, J = 7.9 Hz, 1H), 3.93 (s, 3H).

3C NMR (101 MHz, DMSO-dg) & 158.12, 146.89, 146.03, 131.89, 127.36, 126.45, 125.85, 123.12,

117.07, 115.55, 110.59, 56.56. C;,HgNO,S. HRMS m/z (ESI+, M+Na): Calcd for C;oHoNNaO,S
254.0246. Found (ESI+, M+Na): 254.0244.

8-Methoxythieno[3,2-c]quinolin-4(5H)-one (entry 7)

2 2-Chloro-N-(4-methoxyphenyl)thiophene-3-carboxamide was treated according
a to the general procedure as starting material. Major product was separated and
. purified by CombiFlash® Rf, affording the title compound (5.3 mg, 23%) as beige
white solid. R¢= 0.16 (Hexane: Ethyl acetate = 1: 1). *H NMR (400 MHz, DMSO-d¢)

- 6 11.66 (s, 1H, NH), 7.80 (d, J = 5.2 Hz, 1H), 7.58 (d, J/ = 5.2 Hz, 1H), 7.36 (d, J = 9.0

Hz, 1H), 7.26 (d, J = 2.6 Hz, 1H), 7.14 (dd, J = 9.0, 2.6 Hz, 1H), 3.85 (s, 3H). *C NMR (101 MHz,
DMSO-dg) 6 158.20, 155.06, 145.57, 131.87, 130.92, 127.22, 125.81, 118.68, 118.05, 117.26,
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105.70, 56.09. C;,HgNO,S. HRMS m/z (ESI+, M+Na): Calcd for C1,HgNNaO,S 254.0246. Found
(ESI+, M+Na): 254.0240.

6-Methylthieno[3,2-c]quinolin-4(5H)-one (entry 8)

o

2-Chloro-N-(2-methylphenyl)thiophene-3-carboxamide was treated according
to the general procedure as starting material. Major product was separated
[\ and purified by CombiFlash® Rf, affording the title compound (8.4 mg, 39%) as

) beige white solid. Re= 0.41 (Hexane: Ethyl acetate = 1: 1). *H NMR (400 MHz,
DMSO-dg) 6 10.83 (s, 1H, NH), 7.78 (d, J = 5.2 Hz, 1H), 7.69 (d, J = 7.8 Hz, 1H), 7.61 (d, / = 5.3 Hz,
1H), 7.34 (d, J = 7.3 Hz, 1H), 7.16 (t, J = 7.6 Hz, 1H) 2.49 (S, 3H). **C NMR (101 MHz, DMSO-dg) &
158.90, 146.76, 134.97, 131.29, 131.19, 127.17, 125.73, 125.03, 122.71, 121.84, 116.72, 18.26.
C12HgNOS. HRMS m/z (ESI+, M+Na): Calcd for C;,H9NNaOS 238.0297. Found (ESI+, M+Na):
238.0300.

N-((4-Oxo-4,5-dihydrothieno[3,2-c]quinolin-8-yl)sulfonyl)acetamide (entry 9)

o

2-Chloro-N-(2-methylphenyl)cyclopenta-1,4-dienecarboxamide was treated
/1 according to the general procedure as starting material. Major product was
: separated and purified by CombiFlash® Rf, affording the title compound (13.2
%S\\\H%O mg, 41%) as beige white solid. Rf= 0.51. (Dichloromethane: Methanol = 5: 1).
’ 'H NMR (400 MHz, DMSO-de) 6 12.20 (s, 1H, NH), 12.14 (s, 1H), 8.28 (d, /= 1.6
Hz, 1H), 7.96 (dd, /= 8.7, 1.8 Hz, 1H), 7.92 (d, /= 5.2 Hz, 1H), 7.65 (d, /= 5.2 Hz, 1H), 7.59 (d, J =
8.7 Hz, 1H), 1.93 (s, 3H). *C NMR (101 MHz, DMSO-dg) & 169.38, 158.61, 144.99, 140.02, 132.97,
132.45, 128.65, 128.21, 125.88, 123.91, 117.33, 116.16, 23.74. C13H10N,04S,. HRMS m/z (ESI+,

M+Na): Calcd for C13H19N;NaQ4S, 344.9974. Found (ESI+, M+Na): 344.9959.

N,N-Diethyl-4-oxo0-4,5-dihydrothieno[3,2-c]quinoline-8-sulfonamide (entry 10)

2 2-Chloro-N-(4-(N,N-diethylsulfamoyl)phenyl)thiophene-3-carboxamide was
treated according to the general procedure as starting material. Major product
s was separated and purified by CombiFlash® Rf, affording the title compound
\/ (9.7 mg, 29%) as white solid. Rf= 0.19 (Hexane: Ethyl acetate = 1:1). '"H NMR

\__ (400 MHz, DMSO-dg) & 12.15 (s, 1H, NH), 8.11 (s, 1H), 7.91 (d, J = 5.2 Hz, 1H),

( A 7.88 (dd, J = 8.7, 1.7 Hz, 1H), 7.64 (d, J = 5.2 Hz, 1H), 7.58 (d, J = 8.7 Hz, 1H), 3.20

(9, J = 7.0 Hz, 4H), 1.06 (t, J = 7.1 Hz, 6H). *C NMR (101 MHz, DMSO-dg) & 158.57, 145.09,
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139.27, 133.78, 132.46, 128.60, 127.64, 125.82, 122.48, 117.70, 116.47, 42.32, 14.61.
C15H16N20352. HRMS m/z (ESH‘, M+Na): Calcd for C15H15N2Na03$2 359.0495. Found (ES|+, M+Na):
360.3222.

2-Chlorothieno[3,2-c]quinolin-4(5H)-one (entry 11)

o

2,5-Dichloro-N-phenylthiophene-3-carboxamide was treated according to

iY the general procedure as starting material. Major product was separated

/ \ and purified by CombiFlash® Rf, affording the title compound (9.7 mg, 41%)

° as beige white solid. R¢= 0.43 (Hexane: Ethyl acetate = 1: 1). *H NMR (400

MHz, DMSO-d¢) 6 11.87 (s, 1H), 7.77 (d, J = 7.6 Hz, 1H), 7.58 (s, 1H), 7.54 —

7.49 (m, 1H), 7.42 (d, J = 8.2 Hz, 1H), 7.25 (t, J = 7.5 Hz, 1H). *C NMR (101 MHz, DMSO-dg) &

157.40, 144.99, 136.80, 130.85, 130.35, 129.63, 125.03, 123.76, 123.12, 116.78, 115.77.

C11HeCINOS. HRMS m/z (ESI+, M+Na): Calcd for C11H¢CINNaOS 257.9751. Found (ESI+, M+Na):
257.9742.

Cl

2,6-Dichlorothieno[3,2-c]quinolin-4(5H)-one (entry 12)

o

2,5-Dichloro-N-phenylthiophene-3-carboxamide was treated according to

NH

A N

. and purified by CombiFlash® Rf, affording the title compound (8.1 mg,

) 30%) as beige white solid. R¢= 0.54 (Hexane: Ethyl acetate = 1: 1). '"H NMR
(400 MHz, DMSO-dg) & 11.07 (s, 1H, NH), 7.80 (d, J = 7.9 Hz, 1H), 7.68 (d, J = 7.8 Hz, 1H), 7.66 (s,
1H), 7.27 (t, J = 7.9 Hz, 1H). 3¢ NMR (101 MHz, DMSO-dg) & 157.26, 144.66, 133.23, 131.43,
130.87, 130.48, 125.22, 123.81, 123.06, 119.96, 117.46. C11HsCI,NOS. HRMS m/z (ESI+, M+Na):
Calcd for C11HsCI,NNaOS 291.9361. Found (ESI+, M+Na): 291.9365.

the general procedure as starting material. Major product was separated

2,8-Dichlorothieno[3,2-c]quinolin-4(5H)-one (entry 13)

o

2,5-Dichloro-N-phenylthiophene-3-carboxamide was treated according to the
/I general procedure as starting material. Major product was separated and
s purified by CombiFlash® Rf, affording the title compound (12.1 mg, 45%) as
,  beige white solid. R¢= 0.43 (Hexane: Ethyl acetate = 1: 1)."H NMR (400 MHz,
DMSO-dg) 6 12.02 (s, 1H, NH), 7.94 (d, J = 2.3 Hz, 1H), 7.61 (s, 1H), 7.56 (dd, J = 8.8, 2.3 Hz, 1H),
7.41 (d, J = 8.8 Hz, 1H). *C NMR (101 MHz, DMSO-dg) 6 157.19, 143.55, 135.57, 131.63, 130.77,

Cl
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130.16, 127.03, 125.08, 122.98, 118.61, 117.01. C1;HsCI,NOS. HRMS m/z (ESI+, M+Na): Calcd for
C11HsCIo,NNaOS 291.9361. Found (ESI+, M+Na): 291.9368.

2-Chloro-8-fluorothieno[3,2-c]quinolin-4(5H)-one (entry 14)

0,

i 2-Chloro-N-(4-fluorophenyl)thiophene-3-carboxamide was treated according to
\ AN the general procedure as starting material. Major product was separated and
e * purified by CombiFlash® Rf, affording the title compound (6.4 mg, 25%) as beige

white solid. R¢= 0.19 (Hexane: Ethyl acetate = 1: 1).'"H NMR (400 MHz, DMSO) 6 11.93 (s, 1H),
7.73 (dd, J = 9.2, 2.4 Hz, 1H), 7.62 — 7.58 (m, 1H), 7.43 (m, 2H). *C NMR (101 MHz, DMSO) &
157.81 (d, J = 237.8 Hz), 157.12, 143.94, 133.62 (d, J = 3 Hz), 133.53, 131.66, 130.64, 125.12
118.19 (d, J = 8.8 Hz), 118.17 (d, J = 24.3 Hz), 116.46 (d, J = 9.5 Hz), 109.30 (d, J = 24.3 Hz)
C11HsCIFNOS. HRMS m/z (ESI+, M+Na): Calcd for C11HsCIFNNaOS 275.9657. Found (ESI+, M+Na):
275.9650.

N-((2-Chloro-4-oxo-4,5-dihydrothieno[3,2-c]quinolin-8-yl)sulfonyl)acetamide (entry 15)

N-(4-(N-Acetylsulfamoyl)phenyl)- 2,5-dichlorothiophene-3-

carboxamide was treated according to the general procedure as

starting material. Major product was separated and purified by

a CombiFlash® Rf, affording the title compound (15.3 mg, 43%) as

Q beige white solid. R¢= 0.57 (Dichloromethane: Methanol = 5: 1). *H

o=y __ >; NMR (400 MHz, DMSO-d¢) 6 12.28 (s, 1H, NH), 8.17 (d, J = 1.8 Hz, 1H),

7.98 (dd, J = 8.7, 1.9 Hz, 2H), 7.65 (s, 1H), 7.56 (d, J = 8.8 Hz, 1H), 1.93

(s, 3H). *C NMR (101 MHz, DMSO-dg) 6 169.40, 157.39, 143.85, 140.13, 133.31, 131.86, 131.08,

128.64, 125.27, 123.72, 117.52, 115.21, 23.75. C13H9CIN,04S,. HRMS m/z (ESI+, M+Na): Calcd
for C13H9CIN,NaQ,4S, 378.9584. Found (ESI+, M+Na): 378.9577.

\ N
o

2-Chloro-N,N-diethyl-4-oxo0-4,5-dihydrothieno[3,2-c]quinoline-8-sulfonamide (entry 16)

0]

2,5-Dichloro-N-(4-(N,N-diethylsulfamoyl)phenyl)thiophene-3-carboxamide
W carboxamide was treated according to the general procedure as starting
/ \ material. Major product was separated and purified by CombiFlash® Rf,
affording the title compound (15.9 mg, 43%) as beige white solid. R¢= 0.30
(Hexane: Ethyl acetate = 1:1) 'H NMR (400 MHz, DMSO-dg) 6 12.24 (s, 1H,
/\) NH), 8.07 (d, J = 1.6 Hz, 1H), 7.89 (dd, J = 8.7, 1.8 Hz, 1H), 7.65 (s, 1H), 7.57
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(d, J = 8.7 Hz, 1H), 3.20 (q, J = 7.1 Hz, 4H), 1.06 (t, J = 7.1 Hz, 6H). *C NMR (101 MHz, DMSO-ds)
6 157.38, 144.03, 139.38, 134.13, 131.86, 131.10, 128.06, 125.14, 122.50, 117.86, 115.57, 42.35,
14.63. Cy5H15CIN,03S,. HRMS m/z (ESI+, M+Na): Calcd for CisH15CIN,NaOsS, 393.0105. Found
(ESI+, M+Na): 393.0104.

2.3 General procedure for the continuous-flow photochemical synthesis of
naphthyridinone(s) and derivatives

A solution of corresponding 2-chloro-N-phenylnicotinamides as starting material (0.1 mmol,
0.005 mmol/mL) in acetone (20 mL) was driven continuously through the Vapourtec® UV- 150
photochemical flow reactor using a Vapourtec® R2+/R4 flow chemistry system at a rate of 0.100
mL/min (reacting time 100min). The UV-150 reactor uses a medium-pressure high-intensity
pure Hg lamp (lamp power 80%, approximately 112.5 watts), a 10mL FEP reactor coil, and a
filter (type 1, quartz, whole-wavelength range). The temperature was set and maintained at
60°C using the Vapourtec® R4 reactor module, and the UV reactor coil flow stream was passed
through an 8 bar back pressure regulator, with the Vapourtec® R2+ pressure limit set at 12 bar.
The reaction stream of crude product was collected into a round-bottom flask which was
covered by aluminum foil. Solvent acetone was removed by a rotary vacuum and the residue
was absorbed on silica gel and purified by column chromatography (Teledyne Isco CombiFlash®
Rf) using 10% to 50% ethyl acetate in hexanes. The cleanest fractions were then combined and
the solvent removed, the purified product was dried under vacuum and weighed.

2.4 Characterization of naphthyridinone(s)and derivatives

Benzo[h]-1,6-naphthyridin-5(6H)-one (entry 17)

o N 2-Chloro-N-phenylnicotinamide was treated according to the general

procedure as starting material. Purification by CombiFlash® Rf proved to be
Z | difficult and afforded the title compound (10.0, 51%) as a pale yellow
o crystalline solid. R¢ = 0.37 (50% Ethyl acetate/hexane). *H NMR (400 MHz,

CDCl3) & 11.88 (s, 1H, NH), 8.63 (td, J = 8, 2 Hz, 2H), 7.72-7.67 (m, 2H), 7.60 (td, J = 15.7, 7.6, 1.6
Hz, 1H), 7.57 (dd, J = 7.6, 7.2 Hz, 1H), 7.33 (td, J= 14.8, 7.2, 0.8 Hz, 1H). The product fractions
were found to possess a small portion of starting material by *H NMR, and possess only
moderate purity. Reaction yields were included only as a representative yield in comparison to
other examples. Known compound: Cailly, Thomas, Frédéric Fabis, and Sylvain Rault. A new,
direct, and efficient synthesis of benzonaphthyridin-5-ones. Tetrahedron, 2006, 5862-5867.
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7-Chlorobenzo[h]-1,6-naphthyridin-5(6H)-one (entry 18)

Cl

2-Chloro-N-(2-chlorophenyl)nicotinamide was treated according to the
general procedure as starting material. Purification by CombiFlash® Rf

(o]
ZT

afforded the title compound (10.9 mg, 47%) as a pale yellow crystalline solid.

| Rf = 0.44 (50% Ethyl acetate/hexane). 'H NMR (400 MHz, CDCl3) 6 9.08 (s, 1H,

N NH), 9.07 (dd, J = 4.6, 1.8 Hz, 1H), 8.77 (dd, J = 8.0, 1.9 Hz, 1H), 8.73 (dd, J =

8.1, 1.2 Hz, 1H), 7.65 (dd, J = 7.9, 1.3 Hz, 1H), 7.60 (dd, J = 8.0, 4.6 Hz, 1H), 7.32 (t, J = 8.0 Hz, 1H).

3¢ NMR (101 MHz, CDCls) 6 161.07, 154.36, 150.88, 136.52, 133.42, 130.95, 123.91, 123.52,

123.32, 121.47, 121.33, 119.57. C4,HsCIN,O. HRMS m/z (ESI+, M+Na): Calcd for C;,H,CIN,NaO
253.0139. Found (ESI+, M+Na): 253.0145.

=

9-Chlorobenzo[h]-1,6-naphthyridin-5(6H)-one (entry 19)

o N 2-Chloro-N-(4-chlorophenyl)nicotinamide was treated according to the

general procedure as starting material. Purification by CombiFlash® Rf
Z | o afforded the title compound (5.5 mg, 24%) as a pale yellow crystalline solid.
NP Rf = 0.28 (50% Ethyl acetate/hexane). *H NMR (400 MHz, DMSO-dg) 6 12.03

(s, 1H, NH), 9.08 (dd, J = 4.6, 1.8 Hz, 1H), 8.62 (dd, J = 8.0, 1.8 Hz, 1H), 8.54 (d, J = 2.5 Hz, 1H),
7.73 (q, J = 8.0 Hz, 4.8 Hz, 1H), 7.65 (dd, J = 8.7, 2.5 Hz, 1H), 7.41 (d, J = 8.7 Hz, 1H). *C NMR
(101 MHz, DMSO-d¢) 6 161.16, 154.74, 149.84, 137.15, 136.35, 131.52, 127.11, 124.55, 123.57,
122.03, 120.70, 118.46. C1,H7CIN,0. HRMS m/z (ESI+, M+Na): Calcd for C1,H,CIN,NaO 253.0139.
Found (ESI+, M+Na): 253.0131.

9-Fluorobenzo[h]-1,6-naphthyridin-5(6H)-one (entry 20)

o N 2-Chloro-N-(4-fluorophenyl)nicotinamide was treated according to the

general procedure as starting material. Purification by CombiFlash® Rf
7 + afforded the title compound (5.5 mg, 26%) as a pale yellow crystalline solid.
& |N Rf = 0.22 (50% Ethyl acetate/hexane). *H NMR (400 MHz, DMSO-d¢) & 11.94

(s, 1H, NH), 9.08 (m, J = 8.0, 1.7 Hz, 1H), 8.63 (dd, J = 8.0, 1.7 Hz, 1H), 8.28
(dd, J = 9.6, 2.8 Hz, 1H), 7.73 (dd, J = 8.0, 4.6 Hz, 1H), 7.50 (td, J = 8.6, 2.9 Hz, 1H), 7.43 (dd, J =
8.9, 4.9 Hz, 1H). 3C NMR (101 MHz, DMSO-d¢) & 161.03, 158.22 (d, J = 237 Hz), 154.62, 136.36,
135.04, 124.47, 123.65, 122.05, 121.87 (d, J = 8.1 Hz), 119.47 (d, J = 24 Hz), 118.44 (d, J = 8.2 Hz),
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109.61 (d, J = 24 Hz). C1,H7FN,O. HRMS m/z (ESI+, M+Na): Calcd for Ci,H;FN,NaO 23.0435.
Found (ESI+, M+Na): 237.0441.

9-(Trifluoromethyl)benzo[h]-1,6-naphthyridin-5(6H)-one (entry 21)

2-Chloro-N-(4-(trifluoromethyl)phenyl)nicotinamide was treated
according to the general procedure as starting material. Purification by
CombiFlash” Rf afforded the title compound (13.2 mg, 50%) as a pale
yellow crystalline solid. Rf = 0.23 (50% Ethyl acetate/hexane). 'H NMR
(400 MHz, DMSO-dg) 6 12.20 (s, 1H, NH), 9.10 (dd, J = 4.6 Hz, 1.6 Hz, 1H), 8.86 (d, J = 1.5 Hz, 1H),
8.63 (dd, /=8.0, 1.8 Hz, 1H), 7.92 (dd, J = 8.6, 1.7 Hz, 1H), 7.75 (dd, J = 8.0, 4.6 Hz, 1H), 7.56 (d, J
= 8.6 Hz, 1H). *C NMR (101 MHz, DMSO-dg) & 161.50, 154.86, 150.02, 141.06, 136.39, 127.96 (q,
J=3.4 Hz),124.85 (q, J = 269.6 Hz), 124.73, 123.26 (q, / = 32.2 Hz), 122.16, 121.63 (q, / = 4.2 Hz),
119.27, 117.53. Cy3H7F3N,0. HRMS m/z (ESI+, M+Na): Calcd for C13H7F3N,NaO 287.0403. Found
(ESI+, M+Na): 287.0392.

N-((5-Oxo0-5,6-dihydrobenzo[h]-1,6-naphthyridin-9-yl)sulfonyl)acetamide (entry 22)

N-(4-(N-Acetylsulfamoyl)phenyl)-2-chloronicotinamide  was  treated
according to the general procedure as starting material. Purification by
CombiFlash” Rf afforded the title compound (16.6 mg, 52%) as a pale
yellow crystalline solid. Rf = 0.23 (20% DCM/methanol). *H NMR (400
MHz, DMSO-dg) & 12.27 (s, 1H, NH), 12.10 (s, 1H), 9.18 (d, J = 2.1 Hz, 1H),
9.13 (dd, J = 4.5, 1.6 Hz, 1H), 8.64 (dd, J = 8.0, 1.6 Hz, 1H), 8.07 (dd, J =
8.6, 2.2 Hz, 1H), 7.76 (dd, J = 8.0, 4.6 Hz, 1H), 7.56 (d, J = 8.7 Hz, 1H), 1.93 (s, 3H). *C NMR (101
MHz, DMSO-d¢) & 169.24, 161.60, 154.95, 150.01, 141.84, 136.40, 133.34, 130.28, 125.26,
124.80, 122.16, 119.02, 117.11, 23.70. Cy4H11N304S. HRMS m/z (ESI+, M+Na): Calcd for
C14H11N304S 340.0362. Found (ESI+, M+Na): 340.0350

2.5 General procedure of the preparation of N-phenylthiophene-3-carboxamides

A round-bottom flask with magnetic stir-bar was cleaned and oven-dried. The carboxylic acid (1
equiv.) was dissolved in dimethylformamide (DMF) (0.5 mL per 0.1mmol reagent) with 1-
[bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-b]pyridinium 3-oxid hexafluorophosphate
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(HATU) (1 equiv.). N,N-diisopropylethylamine (DIPEA) was added afterward and the resulting
solution was stirred for 2 minutes at room temperature. The corresponding aniline (1 equiv.)
was added to the solution and the resulting reaction mixture was stirred at room temperature
overnight, however, 4 hours was sufficient in most cases. The solvent DMF was removed by
vacuum after the residue was absorbed on silica gel. The dry crude product loaded on silica gel
was separated and purified by column chromatography (Teledyne Isco CombiFlash® Rf). The
cleanest fractions were combined and the solvent was then removed under vacuum and
purified product was then dried in the oven.

2.6 Characterization of N-phenylthiophene-carboxamides

2-Chloro-N-phenylthiophene-3-carboxamide (for entry 1)

HATU (76.1 mg, 0.2 mmol) and aniline (18.7 mg, 0.2 mmol) was treated

H according to the general procedure. Purification by CombiFlash® Rf afforded

/ \ the title compound (36.9 mg, 78%) as a white crystalline solid. Rf = 0.76

’ (Hexane: Ethyl acetate = 1: 1). 'H NMR (400 MHz, CDCls) & 8.24 (s, 1H), 7.66

(d, J=7.7 Hz, 2H), 7.50 (d, J = 5.9 Hz, 1H), 7.43 — 7.37 (m, 2H), 7.19 (m, 1H), 7.17 (d, 8 Hz, 1H).

13C NMR (101 MHz, CDCl;) 6§ 159.50, 137.47, 133.51, 129.27, 129.22, 129.16, 124.82, 123.19,

120.24. C;;HgCINOS. HRMS m/z (ESI+, M+Na): Calcd for C;;HgCINNaOS: 259.9907. Found (ESI+,
M+Na): 259.9917.

Q Starting material 2-chlorothiophene-3-carboxylic acid (32.5 mg, 0.2 mmol),

2-Chloro-N-(2-chlorophenyl)thiophene-3-carboxamide (for entry 2)

Starting material 2-chlorothiophene-3-carboxylic acid (32.4 mg, 0.2 mmol),
HATU (76.1 mg, 0.2 mmol) and 2-chloroaniline (25.6 mg, 0.2 mmol) was
H o treated according to the general procedure. Purification by CombiFlash® Rf

/

S

afforded the title compound (27.5 mg, 51%) as a white crystalline solid. R¢ =
0.57 (Hexane: Ethyl acetate = 1: 1).'"H NMR (400 MHz, CDCl;) & 8.91 (s, 1H),
8.58 (dd, J = 8.3, 1.4 Hz, 1H), 7.53 (d, J = 5.9 Hz, 1H), 7.44 (dd, J = 8.0, 1.5 Hz, 1H), 7.37 — 7.32 (m,
1H), 7.18 (d, J = 5.9 Hz, 1H), 7.11 (td, J = 7.7, 1.5 Hz, 1H). **C NMR (101 MHz, CDCl3) & 159.38,
134.66, 133.19, 130.12, 129.38, 129.17, 127.80, 124.91, 123.17, 123.04, 121.80. C;;H,CI,NOS.
HRMS m/z (ESI+, M+Na): Calcd for C11H7CI,NNaOS 293.9518. Found (ESI+, M+Na): 293.9516.

Cl
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2-Chloro-N-(4-chlorophenyl)thiophene-3-carboxamide (for entry 3)

HATU (76.1 mg, 0.2 mmol) and 4-chloroaniline (25.5 mg, 0.2 mmol) was

" treated according to the general procedure. Purification CombiFlash® Rf

/ afforded the title compound (27.3 mg, 50%) as a white crystalline solid. R¢

s o = 0.79 (Hexane: Ethyl acetate = 1: 1). "H NMR (400 MHz, CDCl3) & 8.27 (s,

1H), 7.64 — 7.58 (m, 2H), 7.48 (d, J = 5.9 Hz, 1H), 7.38 — 7.32 (m, 2H), 7.17 (d, J = 5.9 Hz, 1H). *C

NMR (101 MHz, CDCl3) 6 159.48, 136.04, 133.16, 129.80, 129.46, 129.16, 123.32, 121.46.

C11H7CI,NOS. HRMS m/z (ESI+, M+Na): Calcd for C11H,CI,NNaOS 293.9518. Found (ESI+, M+Na):
293.9510.

i S/ Starting material 2-chlorothiophene-3-carboxylic acid (32.5 mg, 0.2 mmol),

2-Chloro-N-(4-fluorophenyl)thiophene-3-carboxamide (for entry 4)

Starting material 2-chlorothiophene-3-carboxylic acid (48.8 mg, 0.3 mmol),

HATU (114.0 mg, 0.3 mmol) and 4-fluoroaniline (33.5 mg, 0.3 mmol) was

9 Q treated according to the general procedure. Purification by CombiFlash®

N Rfafforded the title compound (56.1 mg, 73%) as a white crystalline solid.

/ \ Rf = 0.76 (Hexane: Ethyl acetate = 1: 1)."H NMR (400 MHz, CDCls) & 8.25 (s,

o 1H), 7.66 — 7.56 (m, 2H), 7.48 (d, J = 5.9 Hz, 1H), 7.17 (d, J = 5.9 Hz, 1H),

7.12 —7.05 (m, 2H). 3C NMR (101 MHz, CDCl5) 6 159.68 (d, J = 243 Hz), 159.54, 133.44 (d, J = 3

Hz), 133.26, 129.36, 129.17, 123.26, 122.12 (d, J = 8 Hz), 115.82 (d, J = 23 Hz) C;;H,CIFNOS.
HRMS m/z (ESI+, M+Na): Calcd for C;1H;CIFNNaOS 277.9813. Found (ESI+, M+Na): 277.9812.

2-Chloro-N-(4-(trifluoromethyl)phenyl)thiophene-3-carboxamide (for entry 5)

F Starting material 2-chlorothiophene-3-carboxylic acid (32.4 mg, 0.2

- mmol), HATU (76.0 mg, 0.2 mmol) and 4-(trifluoromethyl)aniline (32.1

mg, 0.2 mmol) was treated according to the general procedure.

Purification by CombiFlash® Rf afforded the title compound (50.7 mg,

55%) as a white crystalline solid. Rf = 0.80 (Hexane: Ethyl acetate = 1: 1).

. 'H NMR (400 MHz, CDCl5) 6 8.41 (s, 1H), 7.79 (d, J = 8.5 Hz, 2H), 7.65 (d,

J = 8.6 Hz, 2H), 7.50 (d, J = 5.9 Hz, 1H), 7.19 (d, J = 5.9 Hz, 1H). >C NMR

(101 MHz, CDCls) 6 159.61, 140.52, 132.95, 129.78, 129.18, 126.53 (d, / = 3.3 Hz), 126.41 (d, J =

3.8 Hz), 124.03 (d, J = 269.6 Hz), 123.47, 119.80. C;,H,CIFsNOS. HRMS m/z (ESI+, M+Na): Calcd
for C1,H,CIFsNNaOS 304.9781. Found (ESI+, M+Na): 327.9778.
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2-Chloro-N-(2-methoxyphenyl)thiophene-3-carboxamide (for entry 6)

Starting material 2-chlorothiophene-3-carboxylic acid (48.9 mg, 0.3 mmol),

HATU (114.2 mg, 0.3 mmol) and 2-methoxyaniline (37.5 mg, 0.3 mmol) was

treated according to the general procedure. Purification by CombiFlash® Rf
/Y P afforded the title compound (63 mg, 78%) as a white crystalline solid. R¢ =
- 0.82 (Hexane: Ethyl acetate = 1: 1). *H NMR (400 MHz, CDCl5) § 9.03 (s, 1H),
8.53 (d, J=7.9 Hz, 1H), 7.51 (d, J = 5.9 Hz, 1H), 7.15 (d, J = 5.9 Hz, 1H), 7.14 — 7.09 (m, 1H), 7.03
(t, J = 7.5 Hz, 1H), 6.95 (d, J = 8.0 Hz, 1H), 3.95 (s, 3H). 3C NMR (101 MHz, CDCl3) & 159.27,
148.22, 133.88, 129.47, 129.30, 127.61, 124.08, 122.91, 121.22, 120.05, 110.07, 55.94.
C12H10CINO,S. HRMS m/z (ESI+, M+Na): Calcd for C1,H19CINNaO,S 267.0013. Found (ESI+, M+Na):
290.0007.

2-Chloro-N-(4-methoxyphenyl)thiophene-3-carboxamide (for entry 7)

o Starting material 2-chlorothiophene-3-carboxylic acid (48.9 mg, 0.3

mmol), HATU (114.2 mg, 0.3 mmol) and 4-methoxyaniline (37.1 mg, 0.3

R mmol) was treated according to the general procedure. Purification by

N CombiFlash® Rf afforded the title compound (70.9 mg, 88%) as a white

/ \ crystalline solid. R = 0.73 (Hexane: Ethyl acetate = 1: 1). 'H NMR (400
< MHz, CDCl3) & 8.16 (s, 1H), 7.59 — 7.52 (m, 2H), 7.47 (d, J = 5.9 Hz, 1H),
7.15 (d, J = 5.8 Hz, 1H), 6.96 — 6.89 (m, 2H), 3.83 (s, 3H). *C NMR (101 MHz, CDCl3) & 159.46,
156.79, 133.55, 130.52, 129.22, 129.05, 123.10, 122.10, 114.27, 55.53. C;,H1oCINO,S. HRMS m/z

(ESI+, M+Na): C1,H19CINNaO,S 267.0120. Found (ESI+, M+Na): 290.0007.

2-Chloro-N-(o-tolyl)thiophene-3-carboxamide (for entry 8)

Starting material 2-chlorothiophene-3-carboxylic acid (48.8 mg, 0.3 mmol),
o HATU (114.0 mg, 0.3 mmol) and o-toluidine (32.3 mg, 0.3 mmol) was treated
N according to the general procedure. Purification by CombiFlash® Rf afforded
/ \ the title compound (74 mg, 98%) as a white crystalline solid. Rf = 0.80
c (Hexane: Ethyl acetate = 1: 1). *H NMR (400 MHz, CDCl;) & 8.18 (s, 1H), 8.09
(d, J = 8.0 Hz, 1H), 7.54 (d, J = 5.8 Hz, 1H), 7.32 — 7.24 (m, 2H), 7.18 (d, J = 5.9 Hz, 1H), 7.14 (t, J =
7.5 Hz, 1H), 2.39 (s, 3H). 3¢ NMR (101 MHz, CDCl3) 6 159.45, 135.64, 133.71, 130.57, 129.70,

S
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128.89, 128.66, 126.91, 125.28, 123.12, 122.77, 18.24. C1,H1,CINOS. HRMS m/z (ESI+, M+Na):
Calcd for C1,H1oCINNaOS 274.0064. Found (ESI+, M+Na): 274.0060.

N-(4-(N-Acetylsulfamoyl)phenyl)-2-chlorothiophene-3-carboxamide (for entry 9)

o Starting material 2-chlorothiophene-3-carboxylic acid (49.0 mg, 0.3

\\40 mmol), HATU (1142 mg, 03 mmol) and N-((4-
aminophenyl)sulfonyl)acetamide (66.4 mg, 0.3 mmol) was treated

] Q according to the general procedure. Purification by CombiFlash® Rf

N afforded the title compound (73.2 mg, 68%) as a white crystalline

/ \ solid. R¢ = 0.72 (Dichloromethane: Methanol = 5: 1). *H NMR (400
s : MHz, DMSO-d¢) & 12.03 (s, 1H), 10.69 (s, 1H), 7.95 — 7.88 (m, 4H),
7.60 (dd, J = 5.8, 2.7 Hz, 1H), 7.41 (dd, J = 5.8, 2.7 Hz, 1H), 1.92 (d, J = 2.5 Hz, 3H). *C NMR (101
MHz, DMSO-dg) 6 169.17, 161.39, 143.74, 134.17, 134.06, 131.21, 129.30, 127.90, 125.45,
119.88, 23.67. C13H11CIN;04S;,. HRMS m/z (ESI+, M+Na): Calcd for C13H11CIN;NaO4S, 380.9741.

Found (ESI+, M+Na): 380.9741.

2-Chloro-N-(4-(N,N-diethylsulfamoyl)phenyl)thiophene-3-carboxamide (for entry 10)

Starting material 2-chlorothiophene-3-carboxylic acid (32.4 mg,
0.2 mmol), HATU (76.2 mg, 0.2 mmol) and 4-amino-N-(pentan-3-
\\ yl)benzenesulfonamide (46.0 mg, 0.3 mmol) was treated

OQS//O /\
TN

according to the general procedure. Purification by CombiFlash®

Iz

/ | Rf afforded the title compound (38.2 mg, 82 %) as a white

s a crystalline solid. R¢ = 0.64 (Hexane: Ethyl acetate = 1: 1). 'H NMR
(400 MHz, CDCl3) & 8.47 (s, 1H), 7.84 — 7.77 (m, 4H), 7.49 (d, J = 5.9 Hz, 1H), 7.20 (d, J = 5.9 Hz,
1H), 3.26 (q, J = 7.1 Hz, 4H), 1.15 (t, J = 7.2 Hz, 6H). *C NMR (101 MHz, CDCl5) 6 159.65, 141.04,
135.87, 132.82, 130.03, 129.09, 128.34, 123.54, 119.87, 42.04, 14.16. C45H,7CIN,05S,. HRMS
m/z (ESI+, M+Na): Calcd for C15H17CIN,NaOsS, 395.0261. Found (ESI+, M+Na): 395.0260.

2,5-Dichloro-N-phenylthiophene-3-carboxamide (for entry 11)

Starting material 2,5-dichlorothiophene-3-carboxylic acid (60.1 mg, 0.3
mmol), HATU (114.4 mg, 0.3 mmol) and aniline (28.5 mg, 0.3 mmol) was

Iz

treated according to the general procedure. Purification by CombiFlash®
/ \ Rf afforded the title compound (65 mg, 80%) as a white crystalline solid.

Cl cl
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Rf = 0.92 (Hexane: Ethyl acetate = 1: 1). 'H NMR (400 MHz, CDCl5) & 8.16 (s, 1H), 7.62 (d, J = 7.8
Hz, 2H), 7.43 — 7.36 (m, 2H), 7.31 (s, 1H), 7.23 — 7.17 (m, 1H). **C NMR (101 MHz, CDCl3) &
158.47, 137.15, 133.55, 129.19, 127.89, 127.28, 126.15, 125.06, 120.32. C;;H;Cl,NNaOS. HRMS
m/z (ESI+, M+Na): Calcd for C11H5Cl,NOS 293.9518. Found (ESI+, M+Na): 293.9512

2,5-Dichloro-N-(2-chlorophenyl)thiophene-3-carboxamide (for entry 12)

Starting material 2,5-dichlorothiophene-3-carboxylic acid (60.9 mg, 0.3

o Q mmol), HATU (114.1 mg, 0.3 mmol) and 2-chloroaniline (39.0 mg, 0.3

Ny y mmol) was treated according to the general procedure. Purification by

/\ CombiFlash® Rf afforded the title compound (61.6 mg, 67%) as a white

¢ s “ crystalline solid. Rf = 0.94 (Hexane: Ethyl acetate = 1: 1). 'H NMR (400

MHz, CDCl3) 6 8.81 (s, 1H), 8.54 (dd, J= 8.4 Hz, 0.8 Hz, 1H), 7.44 (dd, J = 8.0, 1.1 Hz, 1H), 7.36 (s,

1 Hz), 7.34 (t, ) = 6.8 Hz, 1H), 7.12 (td, J = 7.8, 1.3 Hz, 1H). *C NMR (101 MHz, CDCl;) & 158.29,

134.39, 133.23, 129.20, 128.06, 127.84, 127.22, 126.91, 125.15, 123.06, 121.83. C1;HCIsNNaOS.
HRMS m/z (ESI+, M+Na): Calcd for C;;HgCIsNOS 327.9128. Found (ESI+, M+Na): 327.9115.

2,5-Dichloro-N-(4-chlorophenyl)thiophene-3-carboxamide (for entry 13)

mmol), HATU (114.0 mg, 0.3 mmol) and 4-chloroaniline (38.7 mg, 0.3

N mmol) was treated according to the general procedure. Purification by

J CombiFlash® Rf afforded the title compound (87.2 mg, 95%) as a white

“ s o crystalline solid. R¢ = 0.94 (Hexane: Ethyl acetate = 1: 1). *H NMR (400

MHz, CDCl3) 6 8.16 (s, 1H), 7.58 (d, J = 8.7 Hz, 2H), 7.35 (d, J = 8.7 Hz, 2H), 7.30 (s, 1H). *C NMR

(101 MHz, CDCl3) § 158.43, 135.71, 133.20, 130.09, 129.22, 127.82, 127.45, 126.34, 121.53. °C

NMR (101 MHz, CDCl3) 6 159.45, 135.64, 133.71, 130.57, 129.70, 128.89, 128.66, 126.91,

125.28, 123.12, 122.77, 18.24. C1,HgCIzNOS. HRMS m/z (ESI+, M+Na): Calcd for C;11HgCIsNNaOS
327.9128. Found (ESI+, M+Na): 327.9119

i s/ Starting material 2,5-dichlorothiophene-3-carboxylic acid (59.5 mg, 0.3

2,5-dichloro-N-(4-fluorophenyl)thiophene-3-carboxamide (for entry 14)

Starting material 2.5-dichlorothiophene-3-carboxylic acid (59.3 mg, 0.3

o Q mmol), HATU (114.2 mg, 0.3 mmol) and 4-fluoroaniline (33.3 mg, 0.3

y mmol) was treated according to the general procedure. Purification by

J\ " CombiFlash® Rf afforded the title compound (78.9 mg, 91%) as a white

Cl Cl
S
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crystalline solid. Rf = 0.64 (Hexane: Ethyl acetate = 1: 1). 'H NMR (400 MHz, CDCl5) & 8.12 (s, 1H),
7.62 — 7.54 (m, 2H), 7.29 (d, J = 7.3 Hz, 1H), 7.12 — 7.05 (m, 2H). **C NMR (101 MHz, CDCl;) &
159.83 (d, /= 243.1 Hz), 158.46, 133.34, 133.12 (d, /= 2.9 Hz), 127.85, 127.39, 126.19, 122.23 (d,
J =79 Hz), 115.87 (d, J = 22.5 Hz) Cy1H,Cl,FNNaOS. HRMS m/z (ESI+, M+Na): Calcd for
C11H7CI,FNNaOS 311.9423. Found (ESI+, M+Na): 311.9413

N-(4-(N-Acetylsulfamoyl)phenyl)-2,5-dichlorothiophene-3-carboxamide (for entry 15)

mg, 0.3 mmol), HATU (114.2 mg, 0.3 mmol) and N-((4-
aminophenyl)sulfonyl)acetamide (66.5 mg, 0.3 mmol) was

. ﬁ\\ Starting material 2,5-dichlorothiophene-3-carboxylic acid (59.6
O§S//

Q treated according to the general procedure. Purification by

N CombiFlash® Rf afforded the title compound (60.0mg, 50%) as

/ \ a white crystalline solid. R = 0.71 (Dichloromethane: Methanol
N e = 5: 1). 'H NMR (400 MHz, DMSO-dg) & 12.05 (s, 1H), 10.73 (s,
1H), 7.91 (s, 4H), 7.55 (s, 1H), 1.92 (s, 3H). *C NMR (101 MHz, DMSO-dg) & 169.18, 160.08,
143.47, 134.28, 134.17, 129.35, 128.81, 127.59, 125.95, 119.91, 23.67. Cy3H11;Cl,N,04S,. HRMS

m/z (ESI+, M+Na): Calcd for C13H11Cl,N;NaO4S, 414.9351. Found (ESI+, M+Na): 414.9344

2,5-Dichloro-N-(4-(N,N-diethylsulfamoyl)phenyl)thiophene-3-carboxamide (for entry 16)

o Starting material 2,5-dichlorothiophene-3-carboxylic acid (60.7

O%N/\ mg, 0.3 mmol), HATU (114.2 mg, 0.3 mmol) and 4-amino-N-

Q \\ (pentan-3-yl)benzenesulfonamide (68.9 mg, 0.3 mmol) was

k treated according to the general procedure. Purification by

i CombiFlash® Rf afforded the title compound (106.2 mg, 87%)

a [ \ o as a white crystalline solid. Rf = 0.94 (Hexane: Ethyl acetate = 1:
) 1).'H NMR (400 MHz, CDCl3) 6 8.37 (s, 1H), 7.79 (dd, J = 22.1,

8.8 Hz, 4H), 7.30 (d, J = 11.5 Hz, 1H), 3.26 (g, J = 7.1 Hz, 4H), 1.16 (t, J = 7.1 Hz, 6H). *C NMR
(101 MHz, CDCl3) & 158.60, 140.75, 136.21, 132.90, 128.34, 127.68, 126.98, 119.97, 42.04,

14.14. Cy5H47Cl,N,;NaOsS,. HRMS m/z (ESI+, M+Na): Calcd for C15H17Cl,N,05S, 428.9872. Found
(ESI+, M+Na): 428.9859.
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2.7 General procedure of the preparation of N-phenylnicotinamides

A round-bottom flask with magnetic stir-bar was cleaned and oven-dried. The corresponding
acyl chloride (1.1 equiv.) and aniline (1 equiv.) were dissolved in tetrahydrofuran (THF) (5mL per
1mmol reagent) respectively to make two solutions, one of acyl chloride and one of the aniline.
The solution of aniline was introduced to the flask and stirred in ice bath at 0°C for 5 minutes.
Triethylamine (1 equiv.) was added to the solution of aniline followed by addition of the
solution of acyl chloride drop by drop at 0°C. The resulting reaction mixture was stirred at r.t.
for overnight after removing the ice bath, but in most cases 5 hours was sufficient to produce
good vyields of product. The resulting product was filtered twice to remove the solid which was
washed by THF. THF was then removed from the solution of crude product by vacuum and the
residue was absorbed on silica gel, and purified by column chromatography (CombiFlash® Rf).
Pure product fraction were carefully selected and the purified product was then dried under
vacuum to afford a product that was ready to use in the flow photocyclization reaction.

2.8 Characterization of N-phenylnicotinamides
2-Chloro-N-phenylnicotinamide (for entry 17)

o Aniline (93.1 mg, 1 mmol) and 2-chloronicotinoyl chloride (186 mg, 1.05
E%N/O mmol) were treated according to the general procedure. Purification by
| _ " CombiFlash® Rf afforded the title compound (76.2 mg, 23%) as a white

e crystalline solid. R=0.37 (50% Ethyl acetate/hexane). *"H NMR (400 MHz,
CDCl;) 6 8.51 (dd, J = 4.8, 2.0 Hz, 1H), 8.30 (s, 1H), 8.17 (dd, J = 7.6, 2.0 Hz, 1H), 7.66 (dd, J = 8.5,
1.0 Hz, 2H), 7.41 (m, 3H), 7.25 — 7.19 (m, 1H). *C NMR (101 MHz, CDCl3) § 162.71, 151.29,
146.98, 139.91, 137.15, 131.51, 129.22, 125.32, 122.96, 120.32. Known compound: Cuffini,
Silvia, et al. Nine N-aryl-2-chloronicotinamides: supramolecular structures in one, two and three
dimensions. Acta Crystallographica Section B: Structural Science, 2006, 651-665.

2-Chloro-N-(2-chlorophenyl)nicotinamide (for entry 18)

o 2-Chloroaniline (128 mg, 1 mmol) and 2-chloronicotinoyl chloride (183 mg,
N 1 mmol) were treated according to the general procedure. Purification by
CombiFlash® Rf afforded the title compound (230 mg, 86%) as a white
crystalline solid. R=0.44 (50% Ethyl acetate/hexane).'H NMR (400 MHz,
CDCl5) 6 8.83 (s, 1H, NH), 8.57 (m, 2H), 8.29 (dd, J = 7.7, 1.7 Hz, 1H), 7.46 (m, 2H), 7.38 (t, /= 7.6
Hz, 1H), 7.16 (td, J = 7.9, 1.4 Hz, 1H). *C NMR (101 MHz, CDCl3) & 162.47, 151.61, 147.06,

N Cl

S17



140.43, 134.21, 130.96, 129.31, 127.87, 125.57, 123.47, 123.00, 121.97. C;,HsCI,N,0. HRMS
m/z (ESI+, M+Na): Calcd for C;,HgCl,N,NaO 288.9906. Found (ESI+, M+Na): 288.9907.

2-Chloro-N-(4-chlorophenyl)nicotinamide (for entry 19)

o ¢ 4-Chloroaniline (128 mg, 1 mmol) and 2-chloronicotinoyl chloride (185
/O/ mg, 1 mmol) were treated according to the general procedure.
‘ o ” Purification by CombiFlash® Rf afforded the title compound (245 mg,
N 92%) as a white crystalline solid. Ri=0.25 (50% Ethyl
acetate/hexane).'H NMR (400 MHz, CDCl3) & 8.53 (dd, J = 4.7, 1.9 Hz, 1H), 8.27 (s, 1H, NH), 8.21
(dd, J=7.7,1.9 Hz, 1H), 7.62 (d, J = 8.8 Hz, 2H), 7.42 (dd, J = 7.7, 4.8 Hz, 1H), 7.40-7.36 (d, J =
8.8 Hz, 2H). *C NMR (101 MHz, CDCl5) § 162.54, 151.49, 146.91, 140.13, 135.70, 131.08, 130.41,
129.28, 123.01, 121.56. Known compound: Cuffini, Silvia, et al. Nine N-aryl-2-
chloronicotinamides: supramolecular structures in one, two and three dimensions. Acta
Crystallographica Section B: Structural Science, 2006, 651-665.

2-Chloro-N-(4-fluorophenyl)nicotinamide (for entry 20)

o " 4-Fluoroaniline (111 mg, 1 mmol) and 2-chloronicotinoyl chloride (185

N N/©/ mg, 1 mmol) were treated according to the general procedure.

] . Purification by CombiFlash® Rf afforded the title compound (200 mg,

N 80%) as a white crystalline solid. Ri=0.22 (50% Ethyl

acetate/hexane).'H NMR (400 MHz, DMSO-dg) & 10.69 (s, 1H), 8.55 (dd, J = 4.8, 1.9 Hz, 1H), 8.09

(dd, J = 7.5, 1.9 Hz, 1H), 7.78 — 7.68 (m, 2H), 7.57 (dt, J = 15.9, 7.9 Hz, 1H), 7.27 — 7.17 (m, 2H).

3¢ NMR (101 MHz, DMSO-dg) 6 163.92, 160.13, 157.74, 151.03, 146.94, 138.67, 135.55, 135.52,

133.52, 123.65, 121.91, 121.84, 116.08, 115.86. Known compound: Cuffini, Silvia, et al. Nine N-

aryl-2-chloronicotinamides: supramolecular structures in one, two and three dimensions. Acta
Crystallographica Section B: Structural Science, 2006, 651-665.

2-Chloro-N-(4-(trifluoromethyl)phenyl)nicotinamide (for entry 21)

£ 2-(Trifluoromethyl)aniline (161 mg, 1 mmol) and 2-chloronicotinoyl

o . chloride (184 mg, 1 mmol) were treated according to the general
procedure. Purification by CombiFlash® Rf afforded the title
compound (228 mg, 75%) as a white crystalline solid. R=0.28 (50%

N < Ethyl acetate/hexane).'H NMR (400 MHz, DMSO-d¢) & 11.00 (s, 1H,

Iz

\
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NH), 8.57 (dd, J = 4.8, 1.9 Hz, 1H), 8.13 (dd, J = 7.5, 1.9 Hz, 1H), 7.92 (d, J = 8.5 Hz, 2H), 7.76 (d, J
= 8.6 Hz, 2H), 7.60 (dd, J = 7.5, 4.8 Hz, 1H).*C NMR (101 MHz, DMSO-d¢) & 164.53, 151.26,
146.87, 142.65, 138.76, 133.21, 126.70 (q, J = 3.7 Hz), 124.62 (d, J = 31.9 Hz), 123.76 (q, J =
269.9 Hz) 123.69, 120.04. C13HgCIF3N,NaO. HRMS m/z (ESI+, M+Na): Calcd for C;3HgCIF3sN,NaO
323.0169. Found (ESI+, M+Na): 323.0159.

N-(4-(N-Acetylsulfamoyl)phenyl)-2-chloronicotinamide (for entry 22)

2-chloronicotinoyl chloride (185 mg, 1 mmol) were treated

~ ) according to the general procedure. Purification by
\ : CombiFlash® Rf afforded the title compound (187 mg, 51%) as

o a white crystalline solid. R=0.66 (20% DCM/methanol).'H NMR
(400 MHz, DMSO-dg) 6 12.01 (s, 1H, NH), 11.09 (s, 1H, NH), 8.61 —8.53 (m, 1H), 8.12 (dd, /= 7.5,
1.8 Hz, 1H), 7.97 — 7.87 (m, 4H), 7.59 (dd, J = 7.5, 4.9 Hz, 1H), 1.93 (s, 3H). *C NMR (101 MHz,
DMSO-dg) 6 169.20, 164.62, 151.29, 146.84, 143.51, 138.76, 134.47, 133.12, 129.48, 123.70,
119.68, 23.65. C14H1,CIN3Na0O,S. HRMS m/z (ESI+, M+Na): Calcd for C14H1,CIN3NaO,S 376.0129.
Found (ESI+, M+Na): 376.0117.

o] . .
o\s/ok N-((2-Aminobenzyl)sulfonyl)acetamide (229 mg, 1 mmol) and
\N

3. NMR spectra for listed compounds, 'H and >*C NMR in general order as they appear.
a. Title compounds, entries 1 - 22, 'H and *C NMR
b. Amides for title compounds, entries 1 SM - 22 SM, 'H and *C NMR
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