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General Methods 
 

Dry solvents were purchased from chemical suppliers and used without further purification. 
Analytical thin-layer chromatography (TLC) was performed on commercially available Merck 
TLC Silica gel 60 F254. Silica gel column chromatography was performed on silica gel (spherical 
100-200 µm). IR spectra were recorded on Perkin-Elmer FT/IR-4000 using ATR.1H-NMR 
spectra were recorded on Varian-400 (400 MHz) spectrometer. Chemical shifts of 1H-NMR 
spectra were reported relative to tetra methyl silane (13C NMR spectra were recorded on 
Varian-400 (100 MHz) spectrometer. Chemical shifts of 13C NMR spectra were reported to 
relative to CDCl3 (77.16) and DMSO-d6 (39.5). Splitting patterns were reported as s, singlet; d, 
doublet; t, triplet; q, quartet; m, multiplet; br, broad.  Melting points (m.p.) were measured 
by Büchi 510 melting point apparatus and uncorrected. 
 
General procedure for the synthesis of Enaminone: 
 

 
 
A mixture of 2-hydroxy acetophenone 1 (200 mg, 1.47 mmol) and DMF-DMA (0.96 ml, 1.47 mmol) were 
introduced into a 2–5 mL initiator reaction vial. The mixture was irradiated for 10 minutes at 100 ° C under MW. 
The reaction mixture was cooled to room temperature then wash with diethyl ether and filtered to get yellow 

solid. 

 
General procedure for the synthesis 3-(methylthio)-4H-chromen-4-one (3a): 
 

 
 
Enaminone 1a (100 mg, 0.523mmol) was added to a dried sealed tube containing DMSO (0.297 mL, 4.18 mmol) 

in THF (1 mL) followed by the addition of T3P® (343 mg, 1.04 mmol) at 10 o C. After 15 min, the reaction mixture 

was heated to 100 o C for 12 h. The reaction progress was monitored by TLC. Then the reaction mixture was 

cooled to room temperature, diluted with ethyl acetate, washed with water and brine, dried with anhydrous 

Na2SO4, and concentrated under vacuum. The residue was purified by flash chromatography (silica gel, 

hexane/EtOAc) to give desired product 3a (91%) as a colourless solid. The same procedure was used to prepare 

compounds 3b–3n 

General procedure for the synthesis 3-(phenylthio)-4H-chromen-4-one (4a): 
 

 
 
Enaminone 1a (100 mg, 0.523 mmol) was added to a dried sealed tube containing DMAC (0.3 mL), followed by 

the addition of T3P® (343 mg, 1.04 mmol.) and methyl phenyl sulfoxide (145 mg, 1.04 mmol) at 0 o C. After 15 

min, the reaction mixture was heated to 90 o C for 10 h. The reaction progress was monitored by TLC. Then the 

reaction mixture was cooled to room temperature, diluted with ethyl acetate, washed with water and brine, 
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dried with anhydrous Na2SO4, and concentrated under vacuum. The crude residue was purified by flash 

chromatography (silica gel, hexane /EtOAc) to give desired product 4a (81 %) as a colourless solid. The same 

procedure was used to prepare compounds 4b–4p 

 

3-(methylthio)-4H-chromen-4-one: 

    Off white solid; Yield (91%); m.p. 104-108 oC; IR (KBr, cm-1): 3066, 1625, 1559, 1463, 1359, 

1106, 1078, 891, 755; 1H-NMR (400 MHz, CDCl3): 8.27-8.25 (d, J= 7.6 Hz, 1H), 8.06 (s, 1H), 7.68 (s, 1H), 7.45-7.43 

(m, 2H), 2.41 (s, 3H); 13C NMR (400 MHz,CDCl3): 175.58, 156.23, 153.86, 133.74, 126.06, 125.42, 123.12, 121.80, 

118.03, 16.24; MS (EI): m/z 193 (M+1, 100); HRMS: (ESI): Calcd for C10H8O2S[M+H]:193.0323, Found: 193.0329. 

6-bromo-3-(methylthio)-4H-chromen-4-one: 

  Yellow solid; Yield (82%); m.p. 124-127 oC; IR (KBr, cm-1): 1627, 1463, 1432, 1311, 1120, 

1080, 815, 754; 1H-NMR (500 MHz, CDCl3): 8.37 (d, J= 2.4 Hz, 1H), 8.0 (s, 1H), 7.76-7.74 (m, 1H), 7.37 (d, J= 8.8 

Hz, 1H), 2.40 (s, 3H); 13C NMR (400 MHz, CDCl3): 174.32, 155.00, 153.67, 136.75, 128.63, 124.31, 122.28, 120.04, 

118.80, 16.11; MS (EI): m/z 270 (M+1, 100);  HRMS: (ESI): Calcd for C10H7BrO2S[M+H]:270.9430, Found: 270.9428 

6-fluoro-3-(methylthio)-4H-chromen-4-one: 

  Colourless liquid; Yield (80%); IR (KBr, cm-1): 3079, 1628, 1558, 1479, 1370, 1102, 884, 

814; 1H-NMR (400 MHz, CDCl3): 8.06 (s, 1H), 7.90-7.85 (m, 1H), 7.49-7.37 (m, 2H), 2.40 (s, 3H); 13C NMR (125 

MHz, CDCl3): 174.89, 160.55, 158.59, 153.91, 152.49, 124.23, 124.17, 122.18, 121.98, 121.36, 120.27, 120.20, 

110.89, 110.70, 16.15; MS (EI): m/z 211 (M+1, 100); HRMS: (ESI): Calcd for C10H7O2FS[M+H]:211.099, Found: 

211.0231. 

6-chloro-3-(methylthio)-4H-chromen-4-one: 

  White Solid; Yield (74%); m.p.133-137 o C. IR (KBr, cm-1): 3086, 1628, 1549, 1465, 1359, 

1117, 1080, 814, 643; 1H-NMR (400 MHz, CDCl3): 8.21 (d, J= 2.8 Hz, 1H), 8.03 (s, 1H), 7.63-7.60 (m, 1H), 7.43 (d, 

1H), 2.40 (s, 3H); 13C NMR (400 MHz,CDCl3): 174.47, 154.56, 153.70, 134.00, 131.36, 125.41, 123.95, 122.17, 

119.82, 16.11; MS (EI): m/z 227 (M+1, 100); HRMS: (ESI): Calcd for C10H7ClO2S[M+H]:226.9927, Found: 226.9934. 

6-methyl-3-(methylthio)-4H-chromen-4-one: 
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  Off white Solid; Yield (83%); m.p. 97-101 o C; IR (KBr, cm-1): 2918, 1639, 1482, 1367, 

867, 824, 779, 720; 1H-NMR (400 MHz, CDCl3): 8.05-8.03 (m, 2H), 7.49-7.47 (m, 1H), 7.36 (d, J=8.8Hz, 1H), 2.46 

(s, 3H), 2.40 (s, 3H); 13C NMR (400 MHz, CDCl3): 175.65, 154.52, 153.96, 135.46, 135.01, 125.28, 122.81, 

121.43, 117.78, 20.90, 16.34; MS (EI): m/z 207 (M+1, 100); HRMS: (ESI): Calcd for C11H10O2S[M+H]:207.0480, 

Found: 207.0488. 

6-methoxy-3-(methylthio)-4H-chromen-4-one: 

  White Solid; Yield (79%); m.p. 87-91o C; IR (KBr,cm-1): 3075, 1622, 1484, 1377, 1195, 

1107, 1076, 1020, 814; 1H-NMR (500 MHz, CDCl3): 8.06 (s, 1H), 7.60 (d, J=3Hz, 1H), 7.40-7.25 (m, 2H), 3.90 (s, 

3H), 2.40 (s, 3H); 13C NMR (400 MHz, CDCl3): 175.47, 157.07, 153.89, 151.12, 123.93, 123.75, 120.80, 119.47, 

104.87, 55.90, 16.34; MS (EI): m/z 223 (M+1, 100); HRMS: (ESI): Calcd for C11H10O3S[M+H]:222.9985, Found: 

222.9987. 

8-fluoro-3-(methylthio)-4H-chromen-4-one: 

  Off white Solid; Yield (81%); m.p. 237-241  o C; IR (KBr, cm-1): 3079, 1630, 1557, 1484, 1340, 

1256, 1099, 885; 1H-NMR (500 MHz, CDCl3): 8.05 (s, 1H), 8.02-8.0 (m, 1H),7.46-7.43 (m, 1H), 7.38-7.35 (m, 1H), 

2.41 (s, 3H); 13C NMR (400 MHz, CDCl3): 174.61, 174.61, 174.59, 152.76, 152.00, 149.99, 145.12, 145.03, 125.07, 

125.02, 124.82, 122.81, 121.09, 121.06, 119.52, 119.39, 15.98; MS (EI): m/z 211 (M+1, 100); HRMS: (ESI): Calcd 

for C10H7FO2S[M+H]:211.0229, Found: 211.0222. 

3-(methylthio)-6-nitro-4H-chromen-4-one: 

  Yellow Solid; Yield (72%); m.p. 150-152 o C; IR (KBr, cm-1): 3095, 1642, 1517, 1448, 1337, 

1220, 1080, 1058, 885, 734; 1H-NMR (400 MHz, CDCl3): 9.12 (d, J= 2.8Hz, 1H), 8.52-8.49 (dd, J= 9.2Hz, 1H), 8.02 

(s, 1H), 7.64 (d, 1H), 2.43 (s, 3H);13C NMR (400 MHz, CDCl3): 174.14, 158.93, 152.74, 144.87, 128.02, 123.74, 

122.92, 122.84, 119.92, 15.67; MS (EI): m/z 238 (M+1,100); HRMS: (ESI): Calcd for C10H7NO4S[M-H]:236.0018, 

Found: 236.0021. 

7-methoxy-3-(methylthio)-4H-chromen-4-one: 

  Off white solid; Yield (76%); m.p. 153-157 o C; IR (KBr, cm-1): 3073, 1622, 1615, 1606, 

1435, 1233, 1090, 935, 828; 1H-NMR (500 MHz, CDCl3): 8.16 (d, J= 9.2Hz, 1H), 7.97 (s, 1H), 7.00-6.97 (m, 1H), 
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6.82 (d, J=2.4Hz, 1H), 3.90 (s, 3H), 2.39 (s, 3H);13C NMR (400 MHz, CDCl3): 174.93, 164.10, 158.04, 153.30, 127.46, 

121.71, 117.05, 114.83, 100.07, 55.81, 16.27; MS (EI): m/z 223 (M+1,100); HRMS: (ESI): Calcd for 

C11H10O3S[M+H]:223.0428, Found: 223.0429. 

3-(methylthio)-4H-benzo[h]chromen-4-one: 

  Light yellow Solid; Yield (87%); m.p. 134-138 o C; IR (KBr, cm-1): 3063, 1559, 1387, 1207, 

1105, 884, 759, 576; 1H-NMR (400 MHz, CDCl3): 8.49 (d, J=8, 1H), 8.20-8.18 (m, 2H), 7.95-7.93 (m, 1H), 7.80 (d, 

J=10 Hz, 1H) 7.74-7.67 (m, 2H), 2.46 (s, 3H); 13C NMR (400 MHz, CDCl3): 175.35, 153.75, 152.05, 135.74, 129.43, 

128.09, 127.22, 125.58, 123.85, 123.83, 122.18, 120.86, 119.18, 15.84; MS (EI): m/z 243 (M+1,100); HRMS: (ESI): 

Calcd for C14H10O2S[M+H]:243.0480, Found: 243.0479. 

3-(methylthio)-6-phenyl-4H-chromen-4-one: 

  Off white solid; Yield (84 %); m.p. 146-150 o C; IR (KBr,cm-1): 2918, 1643, 1559, 1460, 

1316, 1072, 762, 700; 1H-NMR (500 MHz, CDCl3): 8.4 (d, J= 2.4 Hz, 1H), 8.08 (s, 1H), 7.93-7.90 (m, 1H), 7.67-7.65 

(m, 2H), 7.54-7.39 (m, 4H), 2.42 (s, 3H); 13C NMR (400 MHz, CDCl3): 175.63, 155.62, 153.80, 139.13, 138.64, 

132.65, 128.96, 127.90, 127.15, 123.83, 123.24, 121.88, 118.56, 16.27; MS (EI): m/z 268 (M+1,100); HRMS: (ESI): 

Calcd for C16H12O2S[M+H]:269.0636, Found: 269.0637 

6-(4-fluorophenyl)-3-(methylthio)-4H-chromen-4-one: 

  Light Yellow solid; Yield (86%); m.p. 120-125 o C; IR (KBr, cm-1): 2919, 1633, 1472, 

1324, 1220, 1079, 863, 814; 1H-NMR (500 MHz, CDCl3): 8.41 (d, J= 2.4Hz, 1H), 8.07 (s, 1H), 7.87-7.85 (m, 1H),7.63-

7.59 (m, 2H), 7.54 (d, J= 8.8 Hz, 1H), 7.18-7.14 (m, 2H), 2.42(s, 3H);13C NMR (400 MHz, CDCl3): 175.56, 163.98, 

161.52, 155.55, 153.77, 137.64, 135.29, 135.26, 132.46, 128.83, 128.75, 123.68, 123.22, 121.94, 118.66, 116.01, 

115.79, 16.23; MS (EI): m/z 287 (M+1,100); HRMS: (ESI): Calcd for C16H11FO2S[M+H]:287.0542, Found: 287.0546. 

6-(4-methoxyphenyl)-3-(methylthio)-4H-chromen-4-one: 

  Off white solid; Yield (84%); m.p. 114-117 o C; IR (KBr, cm-1): 3445, 3423, 2922, 

1635, 1558, 1465, 1246, 811, 532; 1H-NMR (500 MHz, CDCl3): 8.41 (d, J= 2.4Hz, 1H), 8.0 (s, 1H), 7.89-7.86 (m, 

1H), 7.60-7.58 (m, 2H), 7.51 (d, J= 8.8 Hz , 1H), 7.01 (m, 2H), 3.86 (s, 3H), 2.42 (s, 3H);13C NMR (400 MHz, CDCl3): 

175.64, 159.53, 155.19, 153.74, 138.20, 132.23, 131.52, 128.16, 123.16, 122.95, 121.67, 118.44, 114.34, 55.30, 

16.23; MS (EI): m/z 299 (M+1, 100); HRMS: (ESI): Calcd for C17H14O3S[M+H]:299.0742, Found: 299.0744. 

3-(methylthio)-6-(5-phenyl-1H-pyrazol-1-yl)-4H-chromen-4-one: 
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  Off white solid; Yield (87%); m.p. 167-171 o C; IR (KBr, cm-1): 1624, 1497, 1456, 1118, 

1090, 967, 934, 908; 1H-NMR (500 MHz, CDCl3): 8.77 (d, J= 2.4Hz, 1H), 8.49 (s, 1H), 8.35-8.32 (m, 2H), 7.97-7.95 

(m, 2H), 7.89-7.87 (m, 1H), 7.45-7.38 (m, 3H), 7.11 (s, 1H), 2.39 (s, 3H); 13C NMR (400 MHz, CDCl3): 175.21, 154.20, 

153.87, 153.50, 137.63, 132.66, 128.69, 128.29, 128.21, 125.85, 125.42, 123.49, 121.81, 119.71, 113.54, 105.87, 

16.21; MS (EI): m/z 335 (M+1, 100); HRMS: (ESI): Calcd for C19H14N2O2S[M+H]:335.0854, Found: 335.0862 

3-(phenylthio)-4H-chromen-4-one 

  Color less liquid; Yield (81%); IR (KBr, cm-1): 3061, 1652, 1467, 1350, 1313, 1109, 753, 

692; 1H-NMR (400 MHz, CDCl3): 8.27 (dd, J=8.4Hz, 1H), 8.16 (s, 1H), 7.72 (m, 1H), 7.49-7.38 (m, 4H), 7.30-7.20 

(m, 3H); 13C NMR (125 MHz, CDCl3): 175.16, 157.47, 156.43, 134.10, 129.91, 129.29, 127.21, 126.53, 125.84, 

123.76, 120.00, 118.25; MS (EI): m/z 255 (M+1,100); HRMS: (ESI): Calcd for C15H10O2S[M+H]:255.0480, Found: 

255.0483. 

3-(p-tolylthio)-4H-chromen-4-one: 

  Yellow solid; Yield (73%); m.p. 102-107 o C; IR (KBr, cm-1): 3418, 2921, 1643, 1547, 

1455, 1346, 1098, 750; 1H-NMR (400 MHz, CDCl3):8.25-8.23 (m, 1H), 8.04 (s, 1H), 7.70-7.65 (m, 1H), 7.46-7.40 

(m, 2H), 7.36-7.33 (m, 2H), 7.12-7.10 (m, 2H), 2.31 (s, 3H); 13C NMR (125 MHz, CDCl3): 175.04, 156.25, 156.21, 

137.55, 133.83, 130.95, 130.00, 129.77, 126.34, 125.55, 123.51, 121.06, 118.06, 21.04; MS (EI): m/z 269 

(M+1,100); HRMS: (ESI): Calcd for C16H12O2S[M+H]:269.0636, Found: 269.0642. 

8-fluoro-3-(p-tolylthio)-4H-chromen-4-one: 

  Yellow solid; Yield (70%); m.p. 139-143 o C; IR (KBr, cm-1): 3055, 1653, 1544, 1484, 

1306, 1255, 1101, 751; 1H-NMR (400 MHz, CDCl3): 7.99-7.97 (m, 2H), 7.44-7.42 (m, 1H), 7.38-7.33 (m, 3H), 7.14-

7.12 (m, 2H), 2.32 (s, 3H);13C NMR (125 MHz, CDCl3): 174.05, 174.03, 154.80, 152.00, 149.98, 145.11, 145.02, 

138.09, 131.65, 130.16, 128.83, 125.18, 125.14, 122.44, 121.31, 121.27, 119.60, 119.47, 21.08; MS (EI): m/z 287 

(M+1,100); HRMS: (ESI): Calcd for C16H11FO2S[M+H]:287.0542, Found: 287.0545. 

 

 

 

 

 



7 
 

8-fluoro-3-(phenylthio)-4H-chromen-4-one: 

  White solid; Yield (79%); m.p.114-118 o C; IR (KBr, cm-1): 3057, 1655, 1559, 1474, 1350, 

1257, 1106, 750; 1H-NMR (400 MHz, CDCl3): 8.10 (s, 1H), 8.01 (d, J= 8.0 Hz, 1H), 7.49-7.43 (m, 3H), 7.41-.7.24 (m, 

4H); 13C NMR (125 MHz, CDCl3): 174.17, 174.14, 156.11, 152.39, 149.86, 145.27, 145.16, 133.20, 130.63, 129.42, 

127.66, 125.78, 125.74, 125.50, 125.43, 122.12, 121.95, 121.50, 121.46, 121.35, 119.90, 119.73, 118.24, MS (EI): 

m/z 273 (M+1,100); HRMS: (ESI): Calcd for C15H9FO2S[M+H]:273.0386, Found: 237.0390. 

6-chloro-3-(p-tolylthio)-4H-chromen-4-one: 

  Yellow solid; Yield (71%); m.p.123-127 o C; IR (KBr, cm-1): 3066, 1651, 1461, 1298, 

1085, 910, 817, 654; 1H-NMR (400 MHz, CDCl3): 8.19 (d, J= 2.4 Hz, 1H), 7.97, (s, 1H), 7.62-7.59 (m, 1H), 7.41-7.39 

(d, J= 7.2 Hz, 1H), 7.36-7.34 (m, 2H) ,7.13-7.11 (d, J= 8.0 Hz, 2H), 2.32 (s, 3H). ), 13C NMR (125 MHz, CDCl3): 173.94, 

155.78, 154.58, 137.95, 134.07, 131.52, 131.40, 130.13, 129.14, 125.67, 124.33, 121.70, 119.83, 21.08; MS (EI): 

m/z 303 (M+1,100); HRMS: (ESI): Calcd for C16H11ClO2S[M+H]:303.0247, Found: 303.0255. 

6-methoxy-3-(phenylthio)-4H-chromen-4-one: 

  Light yellow solid; Yield (74%); m.p.94-98 o C; IR (KBr, cm-1): 3064, 1640, 1479, 1431, 

1363, 1311, 1016, 729; 1H-NMR (400 MHz, CDCl3): 8.17 (s, 1H), 7.60 (d, J= 3.2Hz, 1H), 7.43-7.37 (m, 3H), 7.30-

.7.21 (m, 4H), 3.95 (s, 3H); 13C NMR (125 MHz, CDCl3): 174.96, 157.30, 151.17, 134.24, 133.75, 130.20, 129.86, 

129.62, 129.20, 129.11, 126.96, 124.33, 124.08, 119.55, 118.82, 105.32, 55.92; MS (EI): m/z 285 (M+1,100); 

HRMS: (ESI): Calcd for C16H12O3S[M+H]:285.0585, Found: 285.0587. 

6-bromo-3-(p-tolylthio)-4H-chromen-4-one: 

  Yellow solid; Yield (75%); m.p.234-238 o C; IR (KBr, cm-1): 3061, 1647, 1458, 1296, 

1115, 1084, 906, 816; 1H-NMR (400 MHz, CDCl3): 8.36.(d, J= 2 Hz, 1H), 7.97, (s, 1H), 7.76-7.73 (m, 1H), 7.36-7.33 

(m, 3H), 7.13 (d, J= 8 Hz, 2H), 2.32 (s, 3H). ); 13C NMR (125 MHz, CDCl3): 173.80, 155.76, 155.02, 137.98, 136.83, 

131.42, 130.14, 129.11, 128.89, 124.69, 121.83, 120.05, 118.97, 21.09; MS (EI): m/z 347 (M+1,100); HRMS: (ESI): 

Calcd for C16H11BrO2S[M+H]:346.9741, Found: 346.9746. 

3-((4-chlorophenyl)thio)-4H-chromen-4-one: 
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  White solid; Yield (72%); m.p.154-158 o C; IR (KBr, cm-1): 3418, 3047, 1640, 1547, 

1462, 1379, 1099, 750; 1H-NMR (400 MHz, CDCl3): 8.24-8.22 (m, 2H), 7.73-7.69 (m, 1H), 7.49-7.42 (m, 2H), 7.33-

.7.31 (m, 2H), 7.26-7.24 (m, 2H); 13C NMR (125 MHz, CDCl3): 175.07, 158.02, 156.48, 134.29, 133.22, 132.92, 

131.00, 129.39, 126.57, 126.02, 123.84, 119.35, 118.33; MS (EI): m/z 289 (M+1,100); HRMS: (ESI): Calcd for 

C15H9ClO2S[M+H]:289.0090, Found: 289.0079. 

6-methyl-3-(p-tolylthio)-4H-chromen-4-one: 

  Yellow solid; Yield (76%); m.p.122-126 o C; IR (KBr, cm-1): 3061, 1645, 1484, 1304, 

1115, 814, 786, 511; 1H-NMR (400 MHz, CDCl3): 8.04-8.02 (m, 2H), 7.48-7.46 (m, 1H), 7.35-7.32 (m, 3H), 7.10-

7.09 (m, 2H), 2.45 (s, 3H), 2.31 (s, 3H); 13C NMR (125 MHz, CDCl3): 175.31, 156.56, 154.70, 137.53, 135.80, 135.26, 

130.85, 130.21, 130.12, 125.76, 123.36, 120.70, 117.97, 21.20, 21.08; MS (EI): m/z 283 (M+1,100); HRMS: (ESI): 

Calcd for C17H14O2S[M+H]:283.0793, Found: 283.0801. 

3-((4-chlorophenyl)thio)-6-methoxy-4H-chromen-4-one: 

  Off white solid; Yield (70%); m.p. 161-165 o C; IR (KBr, cm-1): 3072, 1649, 1562, 

1478, 1432, 1303, 1084, 818; 1H-NMR (400 MHz, CDCl3): 8.23 (s, 1H), 7.58-7.57 (d, J= 3.2Hz, 1H), 7.43 (d, J=8.8Hz, 

1H), 7.32-7.22 (m, 5H), 3.88 (s, 3H); 13C NMR (125 MHz, CDCl3): 175.01, 157.91, 157.56, 151.35, 133.16, 133.12, 

130.86, 129.36, 124.55, 124.40, 119.76, 118.33, 105.46, 56.17; MS (EI): m/z 319 (M+1,100); HRMS: (ESI): Calcd 

for C16H11ClO3S[M+H]:319.0196, Found: 319.0200. 

6-fluoro-3-(p-tolylthio)-4H-chromen-4-one: 

  Yellow solid; Yield (73%); m.p. 151-155 o C; IR (KBr, cm-1): 3073, 1650, 1557, 1478, 

1346, 1302, 1103, 816; 1H-NMR (400 MHz, CDCl3): 8.01 (s, 1H), 7.87-7.84 (m, 1H), 7.48-7.40 (m, 2H), 7.39-7.34 

(m, 2H), 7.13-7.11 (m, 2H), 2.32 (s, 3H); 13C NMR (125 MHz, CDCl3): 174.51, 161.03, 158.56, 156.21, 152.65, 

152.67, 138.00, 131.38, 130.25, 129.46, 124.81, 124.74, 122.44, 122.18, 120.95, 120.46, 120.38, 111.39, 111.16, 

21.23; MS (EI): m/z 287 (M+1,100); HRMS: (ESI): Calcd for C16H11FO2S[M+H]:287.0542, Found: 287.0553. 

6-methoxy-3-(p-tolylthio)-4H-chromen-4-one: 

  Pale Yellow solid; Yield (77%); m.p. 121-126 o C; IR (KBr, cm-1): 3425, 2920, 1639, 

1434, 1303, 1270, 1083, 810; 1H-NMR (400 MHz, CDCl3): 8.06 (s, 1H), 7.59 (d, J= 2.0Hz, 1H), 7.40 (m, 1H), 7.38-

7.09 (m, 5H), 3.88 (s, 3H), 2.30 (s, 3H); 13C NMR (125 MHz, CDCl3): 174.54, 157.37, 156.44, 151.34, 137.61, 130.95, 



9 
 

130.25, 130.15, 124.40, 124.19, 119.69, 105.42, 56.10, 21.23;.MS (EI): m/z 299 (M+1,100); HRMS: (ESI): Calcd 

for C17H14O3S[M+H]:299.0749, Found: 299.0742. 

3-(p-tolylthio)-4H-benzo[h]chromen-4-one: 

  Yellow solid; Yield (80%); m.p. 131-134 o C; IR (KBr, cm-1): 3425, 2920, 1639, 1434, 

1303, 1270, 1083, 810; 1H-NMR (400 MHz, CDCl3): 8.45 (d, J= 8 Hz, 1H), 8.18-8.16 (d, J= 8.8Hz, 1H),8.10 (s, 1H), 

7.94 (d, J= 7.6 Hz, 1H), 7.79-7.70 (m, 3H), 7.69-7.40 (m, 2H), 7.16 (d, J= 8 Hz, 2H), 2.33 (s, 3H); 13C NMR (125 MHz, 

CDCl3): 174.94, 154.38, 153.87, 138.09, 135.91, 131.80, 130.32, 129.61, 129.22, 128.25, 127.41, 125.83, 123.93, 

123.57, 122.28, 121.17, 119.73, 21.26; MS (EI): m/z 319 (M+1,100); HRMS: (ESI): Calcd for 

C20H14O2S[M+H]:319.0798, Found: 319.0793. 

 

 

6-phenyl-3-(p-tolylthio)-4H-chromen-4-one: 

  Off white solid; Yield (76%); m.p. 154-159 o C; IR (KBr, cm-1): 3438, 3063, 2920, 

1645, 1551, 1464, 1083, 697; 1H-NMR (400 MHz, CDCl3): 8.45 (d, J=2.4 Hz, 1H), 8.06 (s, 1H), 7.93-7.90 (m, 1H), 

7.65-7.63 (m, 2H), 7.54-7.35 (m, 6H), 7.13 (d, J= 8.0 Hz, 2H), 2.33 (s, 3H); 13C NMR (125 MHz, CDCl3): 175.28, 

156.32, 155.80, 139.23, 138.93, 137.76, 132.89, 131.15, 130.21, 129.90, 129.14, 128.10, 127.31, 124.29, 123.80, 

121.28, 118.76, 21.24; MS (EI): m/z 345 (M+1,100); HRMS: (ESI): Calcd for C22H16O2S[M+H]:345.0798, Found: 

345.0793. 

3-((4-chlorophenyl)thio)-8-fluoro-4H-chromen-4-one: 

  Off white solid; Yield (72%); m.p.177-181 o C; IR (KBr, cm-1): 3063, 1645, 1556, 1479, 

1259, 1112, 807, 759; 1H-NMR (400 MHz, CDCl3): 8.20 (s, 1H), 8.00-7.97 (m, 1H), 7.50-7.45 (m, 1H), 7.40-7.34 (m, 

3H), 7.27-7.25 (m, 2H); 13C NMR (125 MHz, CDCl3): 173.95, 156.68, 152.03, 150.01, 145.18, 145.09, 133.57, 

131.94, 131.50, 129.38, 125.57, 125.52, 125.40, 121.39, 121.36, 120.44, 119.95, 119.82; MS (EI): m/z 307 

(M+1,100); HRMS: (ESI): Calcd for C16H8ClFO2S[M+H]:306.9996, Found: 307.0003 

7-methoxy-3-(p-tolylthio)-4H-chromen-4-one: 

  Pale yellow solid; Yield (74%); m.p.121-125 o C; IR (KBr, cm-1): 3425, 2920, 1639, 

1434, 1303, 1270, 1083, 810; 1H-NMR (400 MHz, CDCl3): 8.14 (d, J= 7.2 Hz, 1H), 7.96 (s, 1H), 7.34-7.32 (m, 2H), 

7.11-7.09 (m, 2H), 6.96-6.82 (m, 1H), 6.81 (s, 1H), 3.89 (s, 3H), 2.30 (s, 3H); 13C NMR (125 MHz, CDCl3): 174.55, 

164.33, 158.22, 156.00, 137.58, 130.97, 130.14, 127.93, 121.02, 117.61, 115.03, 100.36, 56.01, 21.22; MS (EI): 

m/z 299 (M+1,100); HRMS: (ESI): Calcd for C17H14O3S[M+H]:299.0742, Found: 299.0753. 
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