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IR ʋ/cm-1 (KBr) for compound (4a): IR: 3419, 1700 cm-1. 
 

1H NMR (500 MHz, DMSO-d6) for compound (4a): 1H NMR: δ 4.17 (s, 2H, CH2), 7.48 (t, 1H, J 7.5 
Hz, ArH), 7.53 (t, 1H, J 7.5 Hz, ArH), 7.58 (t, 2H, J 8.0 Hz, ArH), 7.64 (t, 1H, J 8.0 Hz, ArH), 7.80 (d, 
2H, J 8.0 Hz, ArH), 7.83 (d, 1H, J 9.0 Hz, ArH), 7.88 (d, 1H, J 9.0 Hz, ArH), 8.07 (d, 1H, J 8.0 Hz, ArH), 
8.34 (d, 1H, J 8.0 Hz, ArH), 12.87 (bs, 1H, OH) ppm. 
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13C NMR (125 MHz, DMSO-d6) for compound (4a): 13C NMR: δ 32.4, 112.1, 112.7, 123.0, 123.2, 
124.9, 126.5, 126.9, 127.7, 128.3, 129.2, 129.5, 129.6, 130.2, 131.0, 151.7, 152.5, 172.6 ppm. 
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IR ʋ/cm-1 (KBr) for compound (4b): IR: 3425, 1700 cm-1. 

 
1H NMR (500 MHz, DMSO-d6) for compound (4b): 1H NMR: δ 2.36 (s, 3H, CH3), 4.12 (s, 2H, CH2), 
7.36 (d, 2H, J 8.0 Hz, ArH), 7.50 (t, 1H, J 8.5 Hz, ArH), 7.61 (t, 1H, J 8.5 Hz, ArH), 7.66 (d, 2H, J 8.0 
Hz, ArH), 7.80 (d, 1H, J 8.5 Hz, ArH), 7.85 (d, 1H, J 8.5 Hz, ArH), 8.05 (d, 1H, J 8.5 Hz, ArH), 8.30 (d, 
1H, J 8.5 Hz, ArH), 12.90 (bs, 1H, OH) ppm.  
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13C NMR (125 MHz, DMSO-d6) for compound (4b): 13C NMR: δ 21.3, 32.4, 111.5, 112.7, 123.1, 
123.2, 124.8, 126.3, 126.9, 127.4, 127.6, 128.2, 129.6, 130.0, 130.9, 138.9, 151.5, 152.7, 172.6 
ppm. 
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IR ʋ/cm-1 (KBr) for compound (4c): IR: 3450, 1709 cm-1. 
 

1H NMR (500 MHz, DMSO-d6) for compound (4c): 1H NMR: δ 4.14 (s, 2H, CH2), 7.60-7.62 (m, 3H, 
ArH), 7.78-7.81 (m, 4H, ArH), 7.87 (d, 1H, J 9.0 Hz, ArH), 8.05 (d, 1H, J 8.0 Hz, ArH), 8.30 (d, 1H, J 
8.0 Hz, ArH), 12.94 (bs, 1H, OH) ppm. 
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13C NMR (125 MHz, DMSO-d6) for compound (4c): 13C NMR: δ 32.4, 112.7, 122.9, 123.2, 124.9, 
125.0, 126.9, 127.1, 128.2, 129.0, 129.3, 129.6, 129.6, 130.9, 133.9, 151.2, 151.8, 172.4 ppm. 
 
 
 
 
 
 



General Papers ARKIVOC 2022, ix, S1-S21 

Page S8 ©AUTHOR(S) 

 

 
IR ʋ/cm-1 (KBr) for compound (4d): IR: 3449, 1696 cm-1. 
 

 

1H NMR (500 MHz, DMSO-d6) for compound (4d): 1H NMR: δ 4.15 (s, 2H, CH2), 7.52 (t, 1H, J 7.0 
Hz, ArH), 7.63 (t, 1H, J 7.0 Hz, ArH), 7.73-7.77 (m, 4H, ArH), 7.81 (d, 1H, J 9.0 Hz, ArH), 7.88 (d, 1H, 
J 9.0 Hz, ArH), 8.05 (d, 1H, J 8.0 Hz, ArH), 8.32 (d, 1H, J 8.0 Hz, ArH), 12.94 (bs, 1H, OH) ppm. 
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13C NMR (125 MHz, DMSO-d6) for compound (4d): 13C NMR: δ 32.3, 112.7, 122.6, 122.9, 123.2, 
125.0, 126.9, 127.1, 128.2, 129.3, 129.5, 129.7, 131.0, 132.5, 151.3, 151.8, 171.4, 172.6 ppm. 
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IR ʋ/cm-1 (KBr) for compound (4e): IR: 3448, 1702 cm-1. 
 

1H NMR (500 MHz, DMSO-d6) for compound (4e): 1H NMR: δ 3.84 (s, 3H, OCH3), 3.86 (s, 3H, OCH3), 
4.15 (s, 2H, CH2), 7.16 (d, 1H, J 8.5 Hz, ArH), 7.36 (d, 1H, J 8.5 Hz,  ArH), 7.38 (s, 1H, ArH), 7.53 (t, 
1H, J 8.0 Hz, ArH), 7.63 (t, 1H, J 8.0 Hz, ArH), 7.83 (d, 1H, J 9.0 Hz, ArH), 7.86 (d, 1H, J 9.0 Hz, ArH), 
8.06 (d, 1H, J 8.0 Hz, ArH), 8.37 (d, 1H, J 8.0 Hz, ArH), 12.87 (bs, 1H, OH) ppm. 
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13C NMR (125 MHz, DMSO-d6) for compound (4e): 13C NMR: δ 32.5, 56.0, 56.1, 110.9, 111.4, 
112.7, 112.7, 120.7, 122.8, 123.2, 123.3, 124.8, 126.1, 126.8, 128.2, 129.6, 131.0, 149.4, 150.0, 
151.4, 153.0, 173.0 ppm. 
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IR ʋ/cm-1 (KBr) for compound (4f): IR: 3449, 1703 cm-1. 
 

 

1H NMR (500 MHz, DMSO-d6) for compound (4f): 1H NMR: δ 4.14 (s, 2H, CH2), 7.41-7.45 (m, 2H, 
ArH), 7.53 (t, 1H, J 7.0 Hz, ArH), 7.64 (t, 1H, J 7.0 Hz, ArH), 7.82-7.89 (m, 4H, ArH), 8.07 (d, 1H, J 
8.0 Hz, ArH), 8.34 (d, 1H, J 8.0 Hz, ArH), 12.96 (bs, 1H, OH) ppm. 
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13C NMR (125 MHz, DMSO-d6) for compound (4f): 13C NMR: δ 32.3, 112.0, 112.7, 116.5, 122.9, 
123.2, 124.9, 126.6, 126.7, 127.0, 128.2, 129.6, 130.0, 131.0, 151.7, 161.7, 163.7, 172.7 ppm. 
 
 
 
 
 
 



General Papers ARKIVOC 2022, ix, S1-S21 

Page S14 ©AUTHOR(S) 

 

 
IR ʋ/cm-1 (KBr) for compound (4g): IR: 3361, 1678 cm-1. 
 

1H NMR (500 MHz, DMSO-d6) for compound (4g): 1H NMR: δ 3.84 (s, 3H, OCH3), 4.12 (s, 2H, CH2), 
7.14 (d, 2H, J 9.0 Hz, ArH), 7.52 (t, 1H, J 7.5 Hz,  ArH), 7.62 (t, 1H, J 7.5 Hz, ArH), 7.73 (d, 2H, J 9.0 
Hz, ArH), 7.81 (d, 1H, J 9.0 Hz, ArH), 7.85 (d, 1H, J 9.0 Hz, ArH), 8.06 (d, 1H, J 7.5 Hz, ArH), 8.33 (d, 
1H, J 7.5 Hz, ArH),  12.86 (bs, 1H, OH) ppm. 
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13C NMR (125 MHz, DMSO-d6) for compound (4g): 13C NMR: δ 32.4, 55.8, 110.8, 112.7, 115.0, 
122.7, 123.2, 123.2, 124.8, 126.0, 126.8, 128.2, 129.2, 129.6, 130.9, 151.4, 152.8, 160.2, 172.8 
ppm. 
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IR ʋ/cm-1 (KBr) for compound (4h): IR: 3408, 1709 cm-1. 
 

1H NMR (500 MHz, DMSO-d6) for compound (4h): 1H NMR: δ 4.27 (s, 2H, CH2), 7.56 (t, 1H, J 8.0 
Hz, ArH), 7.67 (t, 1H, J 8.0 Hz, ArH), 7.86 (d, 1H, J 9.0 Hz, ArH), 7.95 (d, 1H, J 9.0 Hz, ArH), 8.06-
8.10 (m, 3H, ArH), 8.35-8.40 (m, 3H, ArH), 13.01 (bs, 1H, OH) ppm. 
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13C NMR (125 MHz, DMSO-d6) for compound (4h): 13C NMR: δ 32.4, 112.8, 115.5, 122.9, 123.2, 
124.8, 125.3, 127.4, 128.0, 128.2, 128.2, 129.8, 131.0, 136.2, 147.2, 150.0, 152.5, 172.3 ppm. 
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IR ʋ/cm-1 (KBr) for compound (4i): IR: 3440, 1704 cm-1. 
 

1H NMR (500 MHz, DMSO-d6) for compound (4i): 1H NMR: δ 4.23 (s, 2H, CH2), 7.56 (t, 1H, J 7.5 
Hz, ArH), 7.67 (t, 1H, J 7.5 Hz, ArH), 7.85-7.89 (m, 2H, ArH), 7.94 (d, 1H, J 9.0 Hz, ArH), 8.09 (d, 1H, 
J 8.0 Hz, ArH), 8.25 (d, 1H, J 8.0 Hz, ArH), 7.30 (d, 1H, J 8.0 Hz, ArH), 8.38 (d, 1H, J 8.0 Hz, ArH), 
8.61 (s, 1H, ArH), 13.01 (bs, 1H, OH) ppm. 
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13C NMR (125 MHz, DMSO-d6) for compound (4i): 13C NMR: δ 32.3, 112.8, 114.1, 122.0, 122.8, 
123.2, 123.6, 125.2, 127.3, 127.5, 128.2, 129.7, 131.0, 131.2, 131.6, 133.5, 148.7, 150.0, 152.2, 
172.4 ppm. 
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1H NMR (500 MHz, DMSO-d6) for compound (4j): 1H NMR: δ 3.79 (s, 3H, OCH3), 3.90 (s, 2H, CH2), 
7.12 (t, 1H, J 8.0 Hz, ArH), 7.20 (d, 1H, J 8.0 Hz, ArH), 7.49-7.54 (m, 3H, ArH), 7.61 (t, 1H, J 8.5 Hz, 
ArH), 7.79 (d, 1H, J 9.0 Hz, ArH), 7.84 (d, 1H, J 9.0 Hz, ArH), 8.05 (d, 1H, J 8.0 Hz, ArH), 8.23 (d, 1H, 
J 8.0 Hz, ArH), 12.56 (bs, 1H, OH) ppm. 
 

IR ʋ/cm-1 (KBr) for compound (4j): IR: 3419, 1709 cm-1. 
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13C NMR (125 MHz, DMSO-d6) for compound (4j): 13C NMR: δ 32.2, 55.9, 112.5, 112.8, 113.6, 
118.9, 121.0, 122.9, 123.5, 124.6, 125.9, 126.7, 128.3, 129.4, 130.8, 131.5, 131.6, 150.5, 152.1, 
157.4, 172.6 ppm. 

 

 


