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6-0x0-5,6-dihydrothieno[3,2-b|thiophene-2-carboxylic acid [6-hydroxythieno[3,2-b]thiophene-2-carboxylic acid] (3). 'H NMR (500 MHz, DMSO-dc)
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6-0x0-5,6-dihydrothieno[3,2-b]thiophene-2-carboxylic acid [6-hydroxythieno[3,2-b]thiophene-2-carboxylic acid] (3). '°C NMR (126 MHz, DMSO-ds)

T TN T T
0 HO
S_CO,H S__CO,H
\ I\
S S
3

T T T T T I — T I — T T T T T T T T T T T T T T T T T T 1
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
ppm

Page S3 ©AUTHOR(S)



Research Papers

3-Nitrothiophene-2,5-dicarboxamide (8). '"H NMR (400 MHz, DMSO-ds)
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3-Nitrothiophene-2,5-dicarboxamide (8). *C NMR (126 MHz, DMSO-dj)
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3-Nitrothiophene-2,5-dicarbonitrile (10). '"H NMR (500 MHz, DMSO-ds)
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3-Nitrothiophene-2,5-dicarbonitrile (10). 3*C NMR (126 MHz, DMSO-dp)
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Methyl 3-amino-5-cyanothieno[3,2-b]thiophene-2-carboxylate (11). 'H NMR (500 MHz, DMSO-ds)
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Methyl 3-amino-5-cyanothieno[3,2-b]thiophene-2-carboxylate (11). 3C NMR (126 MHz, DMSO-ds)

o < (=)} @ oS o
< v 0 oo < o o <
2 A a3 a9 =3 S i
| | (V4 \/ | |
HoN
2 S =N
MeQO / \ /
S
0] 11
|
| | |
| |
|
i) ¥ y N ANy oy g Ji Wbt W "I‘, n i AN W
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

ppm

Page S9 ©AUTHOR(S)



Research Papers

9H-Thieno[2',3':4,5]thieno[3,2-b]indole-2-carboxylic acid (5a). 'H NMR (500 MHz, DMSO-ds)
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9H-Thieno[2',3':4,5]thieno[3,2-b]indole-2-carboxylic acid (5a). *C NMR (126 MHz, DMSO-ds)
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6-Fluoro-9H-thieno[2',3':4,5]|thieno[3,2-b]indole-2-carboxylic acid (5b). 'H NMR (500 MHz, DMSO-ds)
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6-Fluoro-9H-thieno[2',3':4,5]|thieno[3,2-b]indole-2-carboxylic acid (5b). '°F NMR (471 MHz, DMSO-ds)
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6-Fluoro-9H-thieno[2',3':4,5]|thieno[3,2-b]indole-2-carboxylic acid (5b). *°C NMR (126 MHz, DMSO-ds)
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6-(tert-Butyl)-9H-thieno[2',3':4,5]| thieno[3,2-b]indole-2-carboxylic acid (5¢). 'H NMR (500 MHz, DMSO-dc)
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6-(tert-Butyl)-9H-thieno[2',3':4,5] thieno[3,2-b]indole-2-carboxylic acid (5¢). *C NMR (126 MHz, DMSO-d)
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11H-Benzo[g]|thieno[2',3':4,5]|thieno[3,2-b]indole-9-carboxylic acid (5d). 'H NMR (500 MHz, DMSO-ds)
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11H-Benzo[g]|thieno[2°,3’:4,5]thieno[3,2-b]indole-9-carboxylic acid (5d). *C NMR (126 MHz, DMSO-ds)
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6-Cyano-9H-thieno|[2',3':4,5]thieno[3,2-b]indole-2-carboxylic acid (5e¢). 'H NMR (500 MHz, DMSO-ds)
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6-Cyano-9H-thieno|[2',3':4,5]|thieno[3,2-b]indole-2-carboxylic acid (5e). >*C NMR (126 MHz, DMSO-dj)
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9H-Thieno[2’,3’:4,5]thieno[3,2-b]indole-2,6-dicarboxylic acid (5f). 'H NMR (500 MHz, DMSO-ds)
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9H-Thieno[2',3':4,5]thieno[3,2-b]indole-2,6-dicarboxylic acid (5f). '*C NMR (126 MHz, DMSO-dp)

o © o MMNOMUN®LN N
s 8 $§ SR8NS8RRE T
| 1N SSNE
H O
N S
/\ / OH
S
HO
5f
(@]
0 ) - o MmN o m N NN n
5 g s g 83 8y & YNRFA =
I I I || \/ IS\ I
|
| |
| | | |
N N e "
T T T T T T T T T T T T T T T T T T T T T T
170 165 160 155 150 145 140 135 130 125 120 115
ppm

] TN

70 60 50 40 30 20 10

T T T T T
190 180 170 160 150 140 130 120 110 100 90 80
ppm

Page S22 ©AUTHOR(S)



Research Papers

9H-Thieno[2',3":4,5]thieno|[3,2-b]indole (12a). 'H NMR (400 MHz, DMSO-ds)
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9H-Thieno[2',3':4,5]thieno|[3,2-b]indole (12a). *C NMR (126 MHz, DMSO-ds)
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6-Fluoro-9H-thieno|[2',3':4,5]thieno[3,2-b]indole (12b). 'H NMR (400 MHz, DMSO-dk)
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6-Fluoro-9H-thieno[2',3':4,5]thieno|[3,2-b]indole (12b). °F NMR (376 MHz, DMSO-ds)
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6-Fluoro-9H-thieno[2',3':4,5]thieno|[3,2-b]indole (12b). '3*C NMR (126 MHz, DMSO-ds)
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6-(tert-Butyl)-9H-thieno[2',3":4,5]thieno[3,2-b]indole (12c). 'H NMR (400 MHz, DMSO-de)
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6-(tert-Butyl)-9H-thieno[2',3':4,5]| thieno[3,2-b]indole (12¢). *C NMR (126 MHz, DMSO-ds)
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11H-Benzo[g]|thieno[2',3":4,5]thieno[3,2-b]indole (12d). '"H NMR (400 MHz, DMSO-

ARKIVOC 2025, v, $1-S33
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11H-Benzo[g]|thieno[2',3':4,5]thieno[3,2-b]indole (12d). 3C NMR (126 MHz, DMSO-ds)
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ARKIVOC 2025, v, $1-S33
6-Cyano-9H-thieno[2',3':4,5]thieno[3,2-b]indole (12¢). 'H NMR (400 MHz, DMSO-ds)
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6-Cyano-9H-thieno|[2',3':4,5]thieno[3,2-b]indole (12¢). *C NMR (126 MHz, DMSO-ds)
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