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General Information:  

1H NMR spectra were determined on a Bruker 400 (400 MHz) spectrometer as solutions in 

CDCl3.  Chemical shifts are expressed in parts per million (δ) and the signals were reported as s 

(singlet), d (doublet), t (triplet), m (multiplet) and coupling constants J were given in Hz. 13C 

NMR spectra were recorded at 100 MHz in CDCl3 solution.  Chemical shifts are expressed in 

parts per million (δ) and are referenced to CDCl3 (δ = 77.16) as internal standard. TLC was done 

on silica gel coated glass slide (Merck, Silica gel G for TLC). Silica gel (60-120 mesh, SRL, 

India) was used for column chromatography. Petroleum ether refers to the fraction boiling in the 

range of 60-80 °C unless otherwise mentioned. All solvents were dried and distilled before use. 

Commercially available substrates were freshly distilled before the reaction. Solvents, reagents 

and chemicals were purchased from Aldrich, Merck, and Spectrochem Chemicals. All reactions 

involving moisture-sensitive reactants were executed using oven-dried glassware.  

General procedure for the synthesis of compounds 3a-h:  

A mixture of 4-hydroxycoumarin 1 (1, 162 mg, 1 mmol), styrene 2a-h (1.5 mmol) and TsOH 

(0.034 g, 20 mol%) was stirred at 80 °C for 4-6 h (TLC control). After completion, the reaction 

mixture was cooled and extracted with ethyl acetate (3×15 ml) and water (2×10 ml). The organic 

layer was separated and dried over Na2SO4. After evaporating the solvent, the residue was 

purified by column chromatography on silica gel using petroleum ether/ethyl acetate (6→8%) to 

afford the pure products. 

To the best of our knowledge, in the present study, we have encountered one new compound 3g 

which was fully characterized by elemental analysis, 1H and 13C NMR data. For known 

compounds (3a,S1 3b,S2 3c,S1 3d,S1,S2 3e,S1,S2 3fS3 and 3hS4), the data were cross-checked with 

literature and found matching with reported analytical data.  
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4-Hydroxy-3-(1-phenylethyl)-2H-chromen-2-one (3a): Yield: 207 mg (78%); mp: 203-205 ºC 

(lit.S1 204-205 ºC). 1H NMR (CDCl3, 400 MHz): δ 7.65-7.63 (m, 1H, ArH), 7.53-7.49 (m, 3H, 

ArH), 7.47-7.43 (m, 2H, ArH), 7.38-7.31 (m, 2H, ArH), 7.24-7.20 (m, 1H, ArH), 5.92 (s, 1H, 

OH), 4.76-4.71 (m, 1H, CH), 1.66 (d, J = 7.2 Hz, 3H, CH3); 
13C NMR (CDCl3, 100 MHz): δ 

163.6, 159.8, 152.6, 141.6, 132.0, 129.9, 128.1, 127.4, 124.0, 123.0, 116.5, 116.2, 110.2, 34.7, 

16.6. Anal. Calcd. For C17H14O3: C, 76.68; H, 5.30%; Found: C, 76.78; H, 5.34%. 

4-Hydroxy-3-[1-(o-tolyl)ethyl]-2H-chromen-2-one (3b): Yield: 196 mg (70%), mp: 163-165 

ºC. 1H NMR (CDCl3, 400 MHz): δ 7.71-7.65 (m, 2H, ArH), 7.55-7.50 (m, 1H, ArH), 7.45-7.41 

(m, 1H, ArH), 7.37-7.29 (m, 3H, ArH), 7.26-7.22 (m, 1H, ArH), 6.37 (s, 1H, OH), 4.73-4.68 (m, 

1H, CH), 2.27 (s, 3H, CH3), 1.72 (d, J = 7.2 Hz, 3H, CH3); 
13C NMR (CDCl3, 100 MHz): δ 

163.2, 159.8, 152.6, 140.1 139.0, 132.1, 131.8, 128.3, 127.6, 124.7, 123.9, 123.0 116.4, 116.1, 

108.2, 33.4, 19.7, 17.4. Anal. Calcd. For C18H16O3: C, 77.12; H, 5.75%; Found: C, 77.04; H, 

5.78%. NMR data are close to literature.S2 

4-Hydroxy-3-[1-(p-tolyl)ethyl]-2H-chromen-2-one (3c): Yield: 210 mg (75%); mp: 166-168 

ºC (lit.S1 165-166 ºC). 1H NMR (CDCl3, 400 MHz): δ 7.70-7.68 (m, 1H, ArH), 7.52-7.47 (m, 1H, 

ArH), 7.38 (d, J = 8 Hz, 2H, ArH), 7.30-7.27 (m, 1H, ArH), 7.24-7.20 (m, 3H, ArH), 6.45 (s, 1H, 

OH), 4.72-4.66 (m, 1H, CH), 2.35 (s, 3H, CH3), 1.65 (d, J = 7.2 Hz, 3H, CH3); 
13C NMR 

(CDCl3, 100 MHz): δ 163.7, 159.9, 152.6, 138.5, 137.7, 131.8, 130.5, 127.3, 123.9, 123.0, 116.4, 

116.3, 110.2, 34.3, 21.1, 16.7. Anal. Calcd. For C18H16O3: C, 77.12; H, 5.75%; Found: C, 77.17; 

H, 5.82% 

4-Hydroxy-3-[1-(4-methoxyphenyl)ethyl]-2H-chromen-2-one (3d): Yield: 227 mg (77%); 

mp: 168-170 ºC (lit.S1 169-171 ºC). 1H NMR (CDCl3, 400 MHz): δ 7.73-7.71 (m, 1H, ArH), 

7.53-7.49 (m, 1H, ArH), 7.43-7.41 (m, 2H, ArH), 7.31-7.29 (m, 1H, ArH), 7.26-7.22 (m, 1H, 

ArH), 6.96-6.94 (m, 2H, ArH), 6.64 (s, 1H, OH), 4.71-4.65 (m, 1H, CH), 3.82 (s, 3H, OCH3), 

1.67 (d, J = 7.2 Hz, 3H, CH3); 
13C NMR (CDCl3, 100 MHz): δ 163.6, 159.8, 159.4, 152.7, 133.0, 

131.9, 128.6, 123.9, 123.0, 116.5, 116.3, 115.3, 110.2, 55.5, 34.0, 16.9. Anal. Calcd. For 

C18H16O4: C, 72.96; H, 5.44%; Found: C, 72.90; H, 5.35%. NMR data are close to literature.S2 

3-[1-(4-Chlorophenyl)ethyl]-4-hydroxy-2H-chromen-2-one (3e): Yield: 222 mg (74%); mp: 

185-187 ºC. 1H NMR (CDCl3, 400 MHz): δ 7.72-7.70 (m, 1H, ArH), 7.55-7.50 (m, 1H, ArH), 

7.42-7.35 (m, 4H), 7.31-7.27 (m, 1H, ArH), 7.25-7.23 (m, 1H, ArH), 6.36 (s, 1H, OH), 4.71-4.66 

(m, 1H, CH), 1.66 (d, J = 7.2 Hz, 3H, CH3); 
13C NMR (CDCl3, 100 MHz): δ 163.5, 159.9, 152.6, 

140.4, 133.7, 132.2, 129.7, 128.8, 124.1, 123.0, 116.6, 116.0, 109.8, 34.0, 16.7. Anal. Calcd. For: 

C17H13ClO3: C, 67.90; H, 4.36%; Found: C, 67.81; H, 4.45%. NMR data are close to 

literature.S1,S2 
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3-[1-(3-Bromophenyl)ethyl]-4-hydroxy-2H-chromen-2-one (3f): Yield: 247 mg (72%); mp: 

205-207 ºC (lit.S3 203-204 ºC). 1H NMR (CDCl3, 400 MHz): δ 7.72-7.70 (m, 1H, ArH), 7.61-

7.60 (m, 1H, ArH), 7.55-7.51 (m, 1H, ArH), 7.46-7.40 (m, 2H, ArH), 7.32-7.23 (m, 3H, ArH), 

6.26 (s, 1H, OH), 4.73-4.68 (m, 1H, CH), 1.66 (d, J = 7.2 Hz, 3H, CH3); 
13C NMR (CDCl3, 100 

MHz): δ 163.3, 159.8, 152.7, 144.5, 132.2, 131.1, 130.9, 130.6, 126.0, 124.1, 123.9, 122.9, 

116.7, 116.0, 109.7, 34.3 16.6. Anal. Calcd. for C17H13BrO3: C, 59.15; H, 3.80%; Found: C, 

59.07; H, 3.88%. 

3-[1-(4-Fluorophenyl)ethyl]-4-hydroxy-2H-chromen-2-one (3g): 207 mg, mp: 184-186 ºC, 

Yield: 73%; 1H NMR (CDCl3, 400 MHz): δ 7.75-7.73 (m, 1H, ArH), 7.60-7.55 (m, 1H, ArH), 

7.53-7.49 (m, 2H, ArH), 7.36 (d, J = 7.6 Hz, 1H, ArH), 7.35-7.28 (m, 1H, ArH), 7.19-7.14 (m, 

2H, ArH), 6.15 (s, 1H, OH), 4.78-4.72 (m, 1H, CH), 1.71 (d, J = 7.2 Hz, 3H, CH3); 
13C NMR 

(CDCl3, 100 MHz): δ 162.3 (d, J = 246 Hz), 159.8, 152.6, 137.3 (d, J = 2 Hz), 132.1, 129.1 (d, J 

= 7 Hz), 124.1, 123.0, 116.7 (d, J = 19 Hz), 116.6, 116.0, 109.9, 34.0, 16.9. Anal. Calcd. for 

C17H13FO3: C, 71.82; H, 4.61%; Found C, 71.76; H, 4.68%. 

4-Hydroxy-3-(1-phenylpropyl)-2H-chromen-2-one (3h): Yield: 190 mg (68%); mp: 176-178 

ºC (lit.S3 174-176 ºC). 1H NMR (CDCl3, 400 MHz): δ 7.66-7.64 (m, 1H, ArH), 7.53-7.47 (m, 3H, 

ArH), 7.44-7.40 (m, 2H, ArH), 7.34-7.30 (m, 2H, ArH), 7.24-7.20 (m, 1H, ArH), 6.12 (s, 1H, 

OH), 4.53 (t, J = 15.2 Hz, 1H, CH), 2.29-2.22 (m, 1H, CH2), 2.12-2.05 (m, 1H, CH2), 1.08 (t, J = 

14.4 Hz, 3H, CH3); 
13C NMR (CDCl3, 100 MHz): δ 163.6, 159.1, 151.0, 138.5, 132.0, 129.9, 

127.9, 128.8, 124.0, 122.9, 116.8, 116.5, 108.3, 41.8, 24.1 12.4. Anal. Calcd. for C18H16O3: C, 

77.12; H, 5.75%; Found: C, 77.20; H, 5.87%. NMR data are close to literature.S4 
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