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1. General information

The melting points are uncorrected. Infrared spectra were recorded as neat (ATR) on a 

Bruker Alpha FT-IR spectrophotometer. 1H and 13C NMR spectra were recorded on Bruker 

400 MHz FT-NMR (model: Avance DPX 400) spectrometer at room temperature (25 °C). 

The chemical shift (δ) and coupling constant (J) values are given in parts per million and 

Hertz, respectively. Tetramethylsilane (TMS) was used as an internal standard for all 1H 

NMR studies. Carbon types were determined from DEPT-135 and 13C NMR experiments. 

High resolution mass analyses were performed on Thermo Fisher Exactive Plus mass 

spectrometer using electrospray ionization (ESI) technique.

Solvents were purified by distillation prior to use according to usual methods. THF was 

purified through distillation using sodium wire. Reagents were transferred using perfectly 

dried syringe through septa. Thin layer chromatography was performed on silica plates and 

components were visualized by observation under iodine. Column chromatography was 

performed on silica-gel (100-200 mesh), for column elution process hexane-EtOAc mixture 

was used as the eluent. Phenyl acetylene, benzophenone derivatives, salicylic and 

thiosalicylic acids were purchased from M/s Aldrich and used as provided.
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2. Typical procedure for the synthesis of 3,1-benzoxathiin-4-ones (3a-k) / 1,3-

benzodioxin-4-ones (5a-e)

Propargylic alcohols1 were prepared according to the literature. 

3,1-Benzoxathiin-4-ones (3a-k): To a solution of thiosalicyclic acid (1 equiv) in toluene (10 

mL), propargyl alcohol (1 equiv) was added under open-air atmosphere. The reaction mixture 

was refluxed with vigorous stirring and monitored using TLC until the disappearance of 

starting materials. After the appropriate time, toluene was concentrated under reduced 

pressure and diluted with ethyl acetate (10 mL) and water (15 mL). The organic phase was 

separated and the aqueous layer was washed with ethyl acetate (10 mL). Concentration of 

combined organic layers under reduced pressure afforded the crude product, which was 

purified by column chromatography using silica gel to afford the corresponding 3,1-

benzoxathiin-4-ones (3a-k).

1,3-Benzodioxin-4-ones (5a-e): To a solution of salicylic acid (1 equiv) in toluene (10 mL), 

the controlled addition (0.2mL/h) of propargyl alcohol (1 equiv) was added using syringe 

pump under open-air atmosphere at reflux conditions. The reaction mixture was monitored 

using TLC until the disappearance of starting materials. After the appropriate time, toluene 

was concentrated under reduced pressure and diluted with ethyl acetate (10 mL) and water 

(15 mL). The organic phase was separated and the aqueous layer washed with ethyl acetate 

(10 mL). Concentration of combined organic layers under reduced pressure afforded the 

crude product, which was purified by column chromatography using silica gel to afford the 

corresponding 1,3-benzodioxin-4-ones (5a-e).

3. Characterization data for compounds 3

O

S

O

H

2-(2,2-Diphenylethenyl)-2-phenyl-2H,4H-3,1-benzoxathiin-4-one (3a): Yield 94%; White 

solid; m.p. 128-129 ºC; IR (neat): νmax = 3057, 1726, 1592, 1491, 1442, 1278, 1236, 1104, 

1055, 1030, 977, 743, 696 cm−1. 1H NMR (400 MHz, CDCl3): δ = 6.77 (s, 1H), 6.93 (d, 2H, J 
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= 7.6 Hz), 7.08 (d, 2H, J = 6.8 Hz), 7.23-7.40 (m, 11H), 7.51-7.61 (m, 3H), 8.06 (d, 1H, J = 

7.6 Hz) ppm. 13C NMR (100 MHz, CDCl3): δ = 91.5, 125.6, 126.6, 126.8, 127.66, 127.71, 

127.73, 128.26, 128.33, 128.6, 130.0, 130.2, 131.9, 133.7, 137.0, 137.7, 140.3, 142.2, 147.9, 

163.2 ppm. HRMS (ESI): calcd for C28H20O2S (M+H)+ 421.1257; found 421.1257.

 

O

S

O

H

2-[2,2-Di(4-methylphenyl)ethenyl)-2-phenyl-2H,4H-3,1-benzoxathiin-4-one (3b): Yield 

94%; White solid; m.p. 158-159 ºC; IR (neat): νmax = 1721, 1591, 1509, 1440, 1276, 1234, 

1101, 1054, 1030, 976, 816, 739, 695 cm−1. 1H NMR (400 MHz, CDCl3): δ = 2.30 (d, 6H, J = 

14.4 Hz), 6.598-6.603 (m, 1H), 6.69-6.71 (m, 2H), 6.85-6.87 (m, 2H), 6.95-7.01 (m, 4H), 

7.22-7.33 (m, 5H), 7.44-7.53 (m, 3H), 7.97 (d, 1H, J = 8.0 Hz) ppm. 13C NMR (100 MHz, 

CDCl3): δ = 21.2, 21.5, 91.8, 125.7, 126.7, 127.7, 128.27, 128.34, 128.6, 128.9, 129.1, 130.0, 

131.8, 133.6, 134.9, 137.2, 137.4, 138.3, 139.7, 140.5, 148.0, 163.3 ppm. HRMS (ESI): calcd 

for C30H24O2S (M+H)+ 449.1570; found 449.1570.

O

S

O

H

O

O

2-[2,2-Di(4-methoxyphenyl)ethenyl)-2-phenyl-2H,4H-3,1-benzoxathiin-4-one (3c): Yield 

92%; White solid; m.p. 144-145 ºC; IR (neat): νmax = 2933, 1724, 1600, 1508, 1448, 1284, 

1243, 1176, 1105, 1031, 974, 832, 738, 695 cm−1. 1H NMR (400 MHz, CDCl3): δ = 3.73 (s, 

3H), 3.77 (s, 3H), 6.54 (s, 1H), 6.67-6.76 (m, 6H), 6.90-6.92 (m, 2H), 7.20-7.24 (m, 4H), 

7.29-7.31 (m, 1H), 7.44 (td, 1H, J1 = 7.6 Hz, J2 = 1.2 Hz), 7.51-7.53 (m, 2H), 7.97 (dd, 1H, J1 

= 8.0 Hz, J2 = 0.8 Hz) ppm. 13C NMR (100 MHz, CDCl3): δ = 55.2, 55.3, 91.8, 113.0, 113.5, 

125.6, 126.6, 126.7, 127.6, 128.1, 128.2, 128.5, 129.0, 130.2, 131.3, 131.8, 133.6, 135.1, 
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137.2, 140.5, 147.4, 159.2, 159.8, 163.4 ppm. HRMS (ESI): calcd for C30H24O4S (M+H)+ 

481.1468; found 481.1469.

O

S

O

H

Cl

Cl

2-[2,2-Di(4-chlorophenyl)ethenyl)-2-phenyl-2H,4H-3,1-benzoxathiin-4-one (3d): Yield 

89%; White solid; m.p. 132-133 ºC; IR (neat): νmax = 1727, 1591, 1490, 1441, 1400, 1279, 

1236, 1091, 1014, 828, 742, 697 cm−1. 1H NMR (400 MHz, CDCl3): δ = 6.68 (s, 1H), 6.72-

6.75 (m, 2H), 6.89-6.91 (m, 2H), 7.11-7.14 (m, 2H), 7.16-7.19 (m, 2H), 7.20-7.28 (m, 4H), 

7.32-7.34 (m, 1H), 7.44-7.51 (m, 3H), 7.99 (dd, 1H, J1 = 8.0 Hz, J2 = 1.2 Hz) ppm. 13C NMR 

(100 MHz, CDCl3): δ = 91.1, 125.3, 126.5, 126.9, 127.7, 128.0, 128.4, 128.5, 128.8, 128.9, 

131.3, 131.9, 133.9, 134.0, 134.6, 135.7, 136.8, 139.97, 140.04, 145.8, 163.0 ppm. HRMS 

(ESI): calcd for C28H18Cl2O2S (M+H)+ 489.0477; found 489.0479.

O

S

O

H

F

F

2-[2,2-Di(4-fluorophenyl)ethenyl)-2-phenyl-2H,4H-3,1-benzoxathiin-4-one (3e): Yield 

90%; White solid; m.p. 142-143 ºC; IR (neat): νmax = 1726, 1595, 1505, 1443, 1278, 1228, 

1159, 1101, 977, 834, 735, 693 cm−1. 1H NMR (400 MHz, CDCl3): δ = 6.63 (s, 1H), 6.76-

6.96 (m, 8H), 7.21-7.33 (m, 5H), 7.45-7.49 (m, 3H), 7.99 (dd, 1H, J1 = 8.0 Hz, J2 = 1.6 Hz) 

ppm. 13C NMR (100 MHz, CDCl3): δ = 91.1, 114.8 (d, J = 22.0 Hz), 115.2 (d, J =22.0 Hz), 

125.4, 126.5, 126.8, 127.6, 128.4, 128.7, 129.3 (d, J =8.0 Hz), 130.5, 131.7 (d, J = 8.0 Hz), 

131.9, 133.4 (d, J = 3.0 Hz), 133.8, 136.9, 138.0 (d, J = 3.0 Hz), 140.1, 146.1, 162.4 (d, J = 

246.0 Hz), 162.9 (d, J = 247.0 Hz), 163.1 ppm. HRMS (ESI): calcd for C28H18F2O2S (M+H)+ 

457.1068; found 457.1062.
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O

S

O

H

2-[(9H-Fluoren-9-ylidene)methyl]-2-phenyl-2H,4H-3,1-benzoxathiin-4-one (3f): Yield 

74%; Yellow solid; m.p. 147-148 ºC; IR (neat): νmax = 3059, 1727, 1591, 1509, 1445, 1279, 

1237, 1099, 1052, 971, 737, 694 cm−1. 1H NMR (400 MHz, CDCl3): δ = 7.07-7.17 (m, 3H), 

7.21-7.31 (m, 3H), 7.34-7.36 (m, 4H), 7.41-7.49 (m, 2H), 7.56 (t, 2H, J  = 7.2 Hz), 7.81-7.83 

(m, 2H), 7.89-7.90 (m, 1H), 8.04 (d, 1H, J = 8.0 Hz) ppm. 13C NMR (100 MHz, CDCl3): δ = 

90.9, 119.4, 119.6, 120.4, 124.9, 127.0, 127.05, 127.08, 127.5, 128.2, 128.7, 129.4, 129.6, 

129.7, 132.5, 133.96, 134.03, 137.1, 138.8, 138.9, 139.9, 141.9, 142.9, 163.2 ppm. HRMS 

(ESI): calcd for C28H18O2S (M+H)+ 419.1100; found 419.1093.

O

S

O

H

2-(4-Methylphenyl)-2-(2,2-diphenylethenyl)-2H,4H-3,1-benzoxathiin-4-one (3g): Yield 

91%; Yellow oil; IR (neat): νmax = 3056, 1724, 1591, 1499, 1443, 1273, 1176, 1104, 976, 

905, 731, 691 cm−1. 1H NMR (400 MHz, CDCl3): δ = 2.41 (s, 3H), 6.81 (s, 1H), 7.01-7.59 

(m, 17H), 8.10 (d, 1H, J = 7.6 Hz) ppm. 13C NMR (100 MHz, CDCl3): δ = 21.3, 91.8, 125.7, 

126.3, 126.7, 126.8, 127.7, 127.8, 128.3, 128.38, 128.42, 129.2, 129.3, 130.2, 130.3, 131.8, 

133.7, 137.2, 137.5, 137.9, 138.6, 142.4, 147.7, 163.3 ppm. HRMS (ESI): calcd for 

C29H22O2S (M+H)+ 435.1413; found 435.1413.

O

S

O

H



S7

2-Cyclopropyl-2-(2,2-diphenylethenyl)-2H,4H-3,1-benzoxathiin-4-one (3h): Yield 89%; 

Yellow solid; m.p. 88-89 oC; IR (neat): νmax = 3058, 1723, 1590, 1491, 1442, 1278, 1235, 

1103, 1028, 953, 887, 837, 734, 691 cm−1. 1H NMR (400 MHz, CDCl3): δ = 0.64-0.74 (m, 

2H), 0.86-0.94 (m, 2H), 1.55-1.62 (m, 1H), 6.08 (s, 1H), 6.88-6.90 (m, 2H), 7.05-7.29 (m, 

7H), 7.32-7.40 (m, 4H), 7.83 (dd, 1H, J1 = 7.6 Hz, J2 = 0.8 Hz) ppm. 13C NMR (100 MHz, 

CDCl3): δ = 3.4, 4.4, 21.5, 91.6, 125.5, 126.1, 126.5, 127.7, 127.9, 128.0, 128.1, 128.15, 

128.22, 128.5, 130.4, 131.8, 133.5, 136.4, 138.0, 143.0, 145.8, 163.0 ppm. HRMS (ESI): 

calcd for C25H20O2S (M+H)+ 385.1257; found 385.1256.

O

S

O

H

2-Butyl-2-(2,2-diphenylethenyl)-2H,4H-3,1-benzoxathiin-4-one (3i): Yield 79%; 

Colourless oil; IR (neat): νmax = 2958, 1720, 1685, 1591, 1441, 1257, 1145, 1051, 744, 697, 

646 cm−1. 1H NMR (400 MHz, CDCl3): δ = 0.87-0.95 (m, 3H), 1.25-1.30 (m, 2H), 1.60-1.63 

(m, 2H), 1.99-2.20 (m, 2H), 6.20 (s, 1H), 6.97-7.48 (m, 13H), 7.95-7.97 (m, 1H) ppm. 13C 

NMR (100 MHz, CDCl3): δ = 13.9, 22.6, 26.5, 40.7, 91.7, 124.9, 126.4, 127.6, 127.9, 128.0, 

128.1, 128.2, 128.3, 128.4, 129.1, 129.6, 130.0, 131.9, 133.6, 136.5, 137.9, 142.6, 145.5, 

163.2 ppm. HRMS (ESI): calcd for C26H24O2S (M+H)+ 401.1570; found 401.1570.

O

S

O

H

2-(4-tert-Butylphenyl)-2-(2,2-diphenylethenyl)-2H,4H-3,1-benzoxathiin-4-one (3j): Yield 

92%; Colourless oil; IR (neat): νmax = 2961, 1725, 1591, 1442, 1365, 1272, 1237, 1105, 1027, 

978, 906, 736, 697 cm−1. 1H NMR (400 MHz, CDCl3): δ = 1.27 (s, 9H), 6.66 (s, 1H), 6.82 (d, 
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2H, J = 7.6 Hz), 6.98-6.99 (m, 2H), 7.12-7.23 (m, 9H), 7.30-7.32 (m, 1H), 7.40-7.46 (m, 3H), 

7.97 (d, 1H, J = 8.0 Hz) ppm. 13C NMR (100 MHz, CDCl3): δ = 31.3, 34.6, 91.5, 125.2, 

125.5, 126.3, 126.6, 127.6, 127.7, 128.2, 130.0, 130.3, 131.9, 133.6, 137.0, 137.2, 137.7, 

142.3, 147.5, 151.5, 163.3 ppm. HRMS (ESI): calcd for C32H28O2S (M+H)+ 477.1883; found 

477.1883.

O

S

O

H

O

2-(4-Pentoxyphenyl)-2-(2,2-diphenylethenyl)-2H,4H-3,1-benzoxathiin-4-one (3k): Yield 

95%; Colourless oil; IR (neat): νmax = 2932, 1725, 1601, 1505, 1442, 1278, 1238, 1174, 1103, 

1026, 975, 905, 835, 798, 737, 693 cm−1. 1H NMR (400 MHz, CDCl3): δ = 1.05 (t, 3H, J = 

6.8 Hz), 1.46-1.56 (m, 4H), 1.83-1.89 (m, 2H), 4.00 (t, 2H, J = 6.4 Hz), 6.79 (s, 1H), 6.85 (d, 

2H, J = 8.8 Hz), 7.00 (d, 2H, J = 7.2 Hz), 7.09-7.11 (m, 2H), 7.27-7.38 (m, 8H), 7.48-7.58 

(m, 3H), 8.08 (d, 1H, J = 7.6 Hz) ppm. 13C NMR (100 MHz, CDCl3): δ = 14.2, 22.6, 28.3, 

29.0, 68.1, 91.8, 114.2, 125.7, 126.7, 127.6, 127.7, 127.77, 127.79, 128.28, 128.30, 128.32, 

130.1, 130.3, 131.8, 132.1, 133.7, 137.6, 137.8, 142.4, 147.6, 159.4, 163.3 ppm. HRMS 

(ESI): calcd for C33H30O3S (M+H)+ 507.1989; found 507.1990.

O

O

O

H

2-[2,2-Diphenylethenyl)-2-phenyl-2H,4H-1,3-benzodioxin-4-one (5a): Yield 89%; White 

solid; m.p. 166-167 ºC; IR (neat): νmax = 1743, 1612, 1469, 1303, 1245, 1135, 1077, 1001, 

965, 760, 697 cm−1. 1H NMR (400 MHz, CDCl3): δ = 6.61 (s, 1H), 6.67 (d, 1H, J = 8.4 Hz), 
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6.98-7.00 (m, 2H), 7.08 (t, 1H, J = 7.6 Hz), 7.18-7.21 (m, 2H), 7.26-7.36 (m, 9H), 7.45-7.52 

(m, 3H), 7.91-7.93 (m, 1H) ppm. 13C NMR (100 MHz, CDCl3): δ = 105.8, 114.8, 117.4, 

122.9, 126.5, 127.0, 127.5, 127.6, 127.7, 128.25, 128.27, 128.5, 129.0, 129.5, 129.8, 136.2, 

138.2, 139.7, 141.7, 147.7, 156.0, 161.2 ppm. HRMS (ESI): calcd for C28H20O3 (M+H)+ 

405.1485; found 405.1480.

O

O

O

H

2-[2,2-Di(4-methylphenyl)ethenyl)-2-phenyl-2H,4H-1,3-benzodioxin-4-one (5b): Yield 

76%; White solid; m.p. 156-157 ºC; IR (neat): νmax = 1742, 1612, 1509, 1469, 1301, 1242, 

1130, 1077, 1000, 963, 919, 818, 760, 731, 699 cm−1. 1H NMR (400 MHz, CDCl3): δ = 2.29 

(s, 3H), 2.35 (s, 3H), 6.47 (s, 1H), 6.60 (d, 1H, J = 8.4 Hz), 6.77 (d, 2H, J = 8.0 Hz), 6.98-

7.05 (m, 7H), 7.25-7.28 (m, 3H), 7.40-7.47 (m, 3H), 7.86 (dd, 1H, J1 = 8.0 Hz, J2 = 1.6 Hz) 

ppm. 13C NMR (100 MHz, CDCl3): δ = 21.2, 21.4, 106.0, 114.9, 117.5, 122.8, 125.9, 126.5, 

127.6, 128.2, 128.9, 129.0, 129.4, 129.8, 135.3, 136.1, 137.3, 138.4, 139.2, 139.8, 147.9, 

156.1, 161.3 ppm. HRMS (ESI): calcd for C30H24O3 (M+H)+ 433.1798; found 433.1800.

O

O

O

H

F

F

Cl

2-[2,2-Di(4-fluorophenyl)ethenyl)-2-phenyl-7-chloro-2H,4H-1,3-benzodioxin-4-one (5c): 

Yield 89%; Colourless oil; IR (neat): νmax = 1749, 1615, 1507, 1461, 1299, 1239, 1128, 1073, 

999, 961, 915, 816, 759, 727, 699 cm−1. 1H NMR (400 MHz, CDCl3): δ = 6.40 (s, 1H), 6.56 

(d, 1H, J = 8.8 Hz), 6.78-6.88 (m, 6H), 6.99-7.03 (m, 2H), 7.18-7.20 (m, 3H), 7.27-7.32 (m, 

3H), 7.74 (m, 1H) ppm. 13C NMR (100 MHz, CDCl3): δ = 106.0, 114.7 (d, J = 21.0 Hz), 

115.3 (d, J = 21.0 Hz), 115.8, 118.9, 126.4, 126.9, 128.3, 128.4, 129.0, 129.3 (d, J = 3.0 Hz), 

129.4, 131.5 (d, J = 8.0 Hz), 133.7, 133.8, 136.3, 137.4 (d, J = 3.0 Hz), 139.0, 146.3, 154.3, 
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159.9, 162.4 (d, J = 246.0 Hz), 163.1 (d, J = 247.0 Hz) ppm. HRMS (ESI): calcd for 

C28H17ClF2O3 (M+H)+ 475.0907; found 475.0909.

O

O

O

HCl

2-[2,2-(Diphenylethenyl)-2-phenyl-7-chloro-2H,4H-1,3-benzodioxin-4-one (5d): Yield 

85%; Colourless oil; IR (neat): νmax = 1725, 1591, 1495, 1442, 1272, 1237, 1054, 1027, 978, 

835, 736, 697 cm−1. 1H NMR (400 MHz, CDCl3): δ = 6.62-6.65 (m, 2H), 7.03-7.05 (m, 2H), 

7.24-7.25 (m, 2H), 7.31-7.43 (m, 10H), 7.54-7.56 (m, 2H), 7.93-7.94 (m, 1H) ppm. 13C NMR 

(100 MHz, CDCl3): δ = 106.3, 115.9, 119.2, 126.45, 126.51, 127.7, 127.77, 127.83, 128.2, 

128.4, 128.5, 128.7, 128.9, 129.3, 129.9, 136.2, 138.1, 139.3, 141.6, 148.2, 154.5, 160.1 ppm. 

HRMS (ESI): calcd for C28H19
35ClO3 (M+H)+ 440.1129; found 440.1134.

O

O

O

H

2-[2,2-(Diphenylethenyl)-2-phenyl-7-chloro-2H,4H-1,3-benzodioxin-4-one (5e): Yield 

71%; Colourless oil; IR (neat): νmax = 1734, 1660, 1600, 1503, 1461, 1403, 1230, 1162, 1019, 

836, 750, 699 cm−1. 1H NMR (400 MHz, CDCl3): δ = 2.17 (s, 3H), 6.43 (s, 1H), 6.82 (d, 1H, 

J = 7.2 Hz), 7.02-7.04 (m, 8H), 7.10-7.28 (m, 3H), 7.40-7.42 (m, 3H), 7.58-7.64 (m, 3H) 

ppm. 13C NMR (100 MHz, CDCl3): δ = 22.1, 105.7, 112.1, 117.6, 122.5, 126.1, 126.5, 127.6, 

128.3, 128.8, 129.0, 129.3, 129.9, 131.9, 138.3, 139.8, 141.9, 147.8, 156.0, 161.4 ppm. 

HRMS (ESI): calcd for C28H22O3 (M+H)+ 419.1642; found 419.1637.
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O

S

O

F

F

O O

2-[2,2-Di(4-fluorophenyl)ethenyl)-2-phenyl-2H,4H-3,1λ6-benzoxathiine-1,1,4-trione

 (7a): Yield 80%; White solid; m.p. 154-155 ºC; IR (neat): νmax = 1752, 1602, 1509, 1459, 

1376, 1236, 1165, 1089, 836, 751, 697 cm−1. 1H NMR (400 MHz, CDCl3): δ = 6.74-6.80 (m, 

5H), 6.90-6.95 (m, 4H), 7.49-7.55 (m, 3H), 7.74-7.83 (m, 2H), 7.85-7.96 (m, 1H), 7.98-8.02 

(m, 1H), 8.09-8.11 (m, 1H), 8.9-8.21 (m, 1H) ppm. 13C NMR (100 MHz, CDCl3): δ = 97.8, 

115.1 (d, J = 21.0 Hz), 115.4 (d, J =21.0 Hz), 122.1, 124.8, 126.1, 128.2, 128.7, 129.6 (d, J 

=8.0 Hz), 130.5, 130.6, 131.58, 131.61, 131.7, 133.0 (d, J = 3.0 Hz), 134.0, 134.9, 136.8, 

137.7 (d, J = 3.0 Hz), 148.7, 158.8, 162.9 (d, J = 248.0 Hz), 163.3 (d, J = 249.0 Hz), 163.1 

ppm. HRMS (ESI): calcd for C28H18F2O4S (M+H)+ 489.0967; found 489.0959.



S12

4. Crystal Data for Compound 3e: (CCDC 2044132) C28H18F2O2S, M = 456.48, 0.54 x 

0.47 x 0.22 mm, Monoclinic, space group P21/n with a = 10.2296(14) Å, b = 15.605(2) Å, c 

= 14.042(2) Å,  = 90.00,  = 93.949(2),  = 90.00, V = 2236.2(5) Å3, T = 296(2) K, R1 = 

0.0506, wR2 = 0.1346 on observed data, z = 4, Dcalcd = 1.356 mg cm–3, F(000) = 944, 

Absorption coefficient = 0.185 mm–1,  = 0.71073 Å, 4390 reflections were collected on a 

smart apex CCD single crystal diffractometer 3697 observed reflections (I2 (I)). The 

largest difference peak and hole = 0.316 and -0.212 eÅ–3, respectively. The structure was 

solved by direct methods and refined by full-matrix least squares on F2 using SHELXL–97 

software.

Compound 3e contains a C-H···O interaction, a C-H···F interaction and a C-H···π interaction

i. The bond distances of C13-H13···O2 interaction is 2.546 Å and the bond angle of ∠ 

C13-H13···O2 is 165.91  

ii. The bond distances of C3-H3···F1 interaction is 2.399 Å and the bond angle of ∠ C3-

H3···F1 is 143.28 

iii. The bond distances of C18-H18···(C1-C6) interaction is 3.160 Å and the bond angle of 

∠ C18-H18···(C1-C6) is 169.71  

Figure 1. Partial crystal packing view of compound 3e through a-axis
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Figure 2. Partial crystal packing view of compound 3e. The interaction between C13-H13...O2 

Figure 3. Partial crystal packing view of compound 3e. The interaction between C3-H3...F1

Figure 4. Partial crystal packing view of compound 3e. The interaction between C18-H18···(C1-C6) centroid

Crystal Data for Compound 5a: (CCDC 2044131) C28H20O3, M = 404.44, 0.451 x 0.288 x 

0.102 mm, Triclinic, space group P-1 with a = 10.3275(7) Å, b = 14.0098(9) Å, c = 
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15.4589(11) Å,  = 90.549(2),  = 108.062(2),  = 101.778(2), V = 2075.3(2) Å3, T = 100.(2) 

K, R1 = 0.0588, wR2 = 0.1461 on observed data, z = 4, Dcalcd = 1.294 mg cm–3, F(000) = 848, 

Absorption coefficient = 0.083 mm–1,  = 0.71073 Å, 15905 reflections were collected on a 

Bruker D8 Quest 11714 observed reflections (I > 2\s(I)). The largest difference peak and hole 

= 1.370 and -0.474 eÅ–3, respectively. The structure was solved by direct methods and 

refined by full-matrix least squares on F2 using SHELXL–97 software.

Compound 5a contains three C-H···O and two C-H···π interactions

i. The bond distances of C30-H30···O3 interaction is 2.603 Å and the bond angle of ∠ 

C13-H13···O2 is 164.02  

ii. The bond distances of C37-H37···O3 interaction is 2.377 Å and the bond angle of ∠ 

C13-H13···O2 is 152.77  

iii. The bond distances of C40-H40···O3 interaction is 2.717 Å and the bond angle of ∠ 

C13-H13···O2 is 127.91  

iv. The bond distances of C3-H3···(C17-C22) interaction is 2.641 Å and the bond angle of 

∠ C3-H3···( C17-C22) is 148.69  

v. The bond distances of C19-H19···(C39-C44) interaction is 2.550 Å and the bond angle of 

∠ C19-H19···( C39-C44) is 169.22  

Figure 5. Partial crystal packing view of compound 5a through b-axis
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Figure 6. Partial crystal packing view of compound 5a. The interaction between C30-H30...O3 

Figure 7. Partial crystal packing view of compound 5a. The interaction between C37-H37...O3 and C40-H40...O3
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Figure 8. Partial crystal packing view of compound 5a. The interaction between C3-H3···(C17-C22) centroid

Figure 9. Partial crystal packing view of compound 5a. The interaction between C19-H19···(C39-C44) centroid
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6. Scanned 1H NMR and 13C NMR spectra of all compounds 
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7. HPLC chromatograms for the preparation of 1,3-benzodioxin-4-one (5a)

Reaction of propargyl alcohol 2a and salicylic acid 4a without controlled addition was 
followed by HPLC.
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Controlled addition (1 mL/h) of propargyl alcohol 2a into salicylic acid 4a: 
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Controlled addition (0.4 mL/h) of propargyl alcohol 2a into salicylic acid 4a: 



S45

Controlled addition (0.2 mL/h) of propargyl alcohol 2a into salicylic acid 4a: 


