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1. Selected spectral data of THP and MOM deprotected products

2.2.6 3-(4-fluorophenyl)-2,5-dihydroxy-2,3-dihydroinden-1-one (1): 

Light yellow solid; Yield: 495 mg (96%); m.p = 145-147°C; IR νmax (KBr, cm-1): 3405 (OH str), 2922, 2875 (aromatic C-H str), 1688 

(C=O str), 1595 (aromatic, C=C str), 1266, 1089, 858, 731; 1H NMR (CDCl3, 500 MHz) δ ppm 7.87 (d, J =  8.5 Hz, 2H), 7.54 (d, J = 8.5 

Hz, 1H),  7.06 (d, J = 9 Hz, 2H),6.95 (d, J = 9 Hz, 2H), 6.4 (s, 1H ) 5.29 (t, J = 7 Hz, 1H), 5.22 (d, J = 1.5 Hz, 1H); 13C NMR (CDCl3, 125 

MHz) δ ppm 195.55, 161.83, 137.36, 131.82, 131.42, 129.79, 125.99, 123.01, 116.23, 75.01, 63.53; MS (EI, 70eV): m/z (%) = 258 

[M+.,C15H11FO3]; HRMS (ESI-TOF) calcd for C15H11FO3 258.0692, found 258.0694; The absolute configuration was determined by 

comparison with the optical rotation reported for the [α] D25 = -10.4 (c 0.25, CHCl3).

2.2.7 3-(4-chlorophenyl)-2,5-dihydroxy-2,3-dihydroinden-1-one (2):   

Light yellow solid; Yield: 538mg (98%); m.p = 155-157°C IR νmax (KBr, cm-1): 3415 (OH str), 2931, 2873 (aromatic C-H str), 1681 (C=O 

str), 1597 (aromatic, C=C str), 1263, 1081, 860, 737; 1H NMR (CDCl3, 500 MHz) δ ppm 7.88 (d, J = 8.5 Hz , 2H), 7.56-7.53 (m, 1H ), 

7.07 (t, J = 7 Hz, 2H), 6.96 (d, J = 9 Hz, 2H ), 6.45 (s, 1H), 5.30 (t, J =7 Hz,1H), 5.23 (d, J = 1.5 Hz,1H); 13C NMR (CDCl3, 125 MHz) δ 

ppm 195.72, 162.00, 137.53, 131.99, 131.59, 129.96, 126.16, 123.18, 116.40, 76.23, 63.70; MS (EI, 70eV): m/z (%) = 274 [M+., 

C15H11ClO3]; HRMS (ESI-TOF) calcd for C15H11ClO3 274.0397, found 274.0396; The absolute configuration was determined by 

comparison with the optical rotation reported for the [α] D25 = -10.5 (c 0.26, CHCl3).

2.2.8 3-(4-bromophenyl)-2,5-dihydroxy-2,3-dihydroinden-1-one (3):  
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Light yellow solid; Yield: 606mg (95%); m.p = 162-168°C; IR νmax (KBr, cm-1): 3425 (OH str), 2935, 2877 (aromatic C-H str), 1687 

(C=O str), 1585 (aromatic, C=C str), 1266, 1088, 862, 733; 1H NMR (CDCl3, 500 MHz) δ ppm 7.86 (d, J = 8.5 Hz, 2H), 7.54-7.52 (m, 1H 

), 7.05 (t, J = 7 Hz, 2H ), 6.95 (d, J = 9 Hz, 2H), 6.42 (s, 1H), 5.29 (t, J = 7 Hz, 1H), 5.22 (d, J = 1.5 Hz,1H); 13C NMR (CDCl3, 125 MHz) 

δ ppm 195.57, 161.85, 137.38, 131.84, 131.45, 129.81, 126.01, 123.04, 116.25, 75.40, 63.55; MS (EI, 70eV): m/z (%) = 318 [M+., 

C15H11BrO3], 320 [M+2]; HRMS (ESI-TOF) calcd for C15H11BrO3 317.9892, found 317.9894; The absolute configuration was determined 

by comparison with the optical rotation reported for the [α] D25 = -9.4 (c 0.56, CHCl3).

     2.    Spectral data of selected indanone derivatives

2.3.1 3-Phenyl-2-hydroxy-2, 3-dihydroindan-1-one (2a): 

Light yellow solid; Yield: 439 mg (98%); m.p = 178-180 °C,IR vmax (KBr, cm-1): 3452 (OH str), 2963 (aromatic C-H str), 1686 (C=O str), 

1599 (aromatic, C=C str), 1451, 1419, 1262, 1021, 933, 868, 799 and 704,1H-NMR (CDCl3, 500 MHz) δ (ppm): 7.89 (m, 2 H, HAr), 7.66 

(m, 1 H, HAr), 7.54 (m, 3 H, HAr), 7.37-7.30 (m, 3 H, HAr), 5.39 (d, J = 2.0 Hz, 1 H, H2), 5.24 (d, J = 2.0 Hz, 1 H, H3), 4.05 (s, br, D2O 

exchangeable, 1 H),13C-NMR (CDCl3, 125 MHz) δ (ppm): 197.8 (C=O), 138.1, 134.3, 133.6, 129.2, 128.8, 128.6, 127.9, 76.1 (C2), 63.8 

(C3),MS (EI, 70eV): m/z (%) = 224(35) [M+, C15H12O2], 207(25), 195(29), 178(37), 165(40), 152(33), 121(64), 105(100), 91(62), 77(74) 

and 51(69); HRMS (ESI-TOF) calcd for C15H12O2 224.0837, found 224.0838; The absolute configuration was determined by comparison 

with the optical rotation reported for the [α] D25 = -8.5 (c 1.1, CHCl3).

2.3.2 3-(4-Chlorophenyl) -2-hydroxy-2, 3-dihydroindan-1-one (2b): 
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Light yellow solid; Yield: 745 mg (98%); m.p = 188-190°C,IR vmax (KBr, cm-1): 3408 (OH str), 2917 (aromatic C-H str), 1689 (C=O str), 

1589 (aromatic, C=C str), 1489, 1415, 1288, 1177, 1091, 1014, 929 and 701,1H-NMR (CDCl3, 500 MHz) δ (ppm): 7.83 (d, J = 7.5 Hz, 2 

H, HAr), 7.59 (t, J = 7.0 Hz, 1 H, HAr), 7.48-7.45 (m, 2 H, HAr), 7.40 (dd, J=6.0, 2.0Hz, 2 H, HAr), 7.25 (m, 1 H, HAr), 5.27 (d, J = 2.0 Hz, 1 

H, H2), 5.12 (d, J = 2.0 Hz, 1 H, H3), 4.02 (s, br, D2O exchangeable, 1 H),13C-NMR (CDCl3, 125 MHz) δ (ppm): 197.4 (C=O), 136.6, 

134.8, 134.4, 133.5, 129.4, 129.2, 128.7, 128.5, 75.9 (C2), 62.9 (C3), MS (EI, 70eV): m/z (%) = 258(17) [M+, C15H11ClO2], 242(28), 

207(36), 179(43), 165(32), 135(57), 130(61), 105(100), 89(49), 77(61), 75(55) and 51(62); HRMS (ESI-TOF) calcd for C15H11ClO2 

258.0448, found 258.0450; The absolute configuration was determined by comparison with the optical rotation reported for the [α] D
25 = -

8.8 (c 1.2, CHCl3).

2.3.3 2-Hydroxy-3-p-tolyl-2,3-dihydroinden-1-one (2c): 

Light yellow solid; Yield: 434mg (91%); m.p = 144-146°C,IR vmax (KBr, cm-1): 3391 (OH str), 2951 (aromatic C-H str), 1693 (C=O str), 

1577 (aromatic, C=C str), 1468, 1401, 1271, 1152, 1084, 1002, 910 and 725, 1H-NMR (CDCl3, 500 MHz) δ (ppm): 7.81 (d, J = 5.5 Hz, 2 

H, HAr), 7.55 (m, 1 H, HAr), 7.44 (m, 1 H, HAr), 7.34 (d, J = 6.0 Hz, 2 H, HAr), 7.07(d, J = 5.0 Hz, 2 H, HAr), 5.28 (d, J = 2.0 Hz, 1 H, H2), 

5.14 (d, J = 2.0 Hz, 1 H, H3), 4.05 (s, br, D2O exchangeable, 1 H), 2.24 (s, 3 H), 13C-NMR (CDCl3, 125 MHz) δ (ppm): 197.9 (C=O), 

138.7, 135.2, 134.3, 133.7, 129.2, 129.2, 128.6, 127.9, 76.2 (C2), 63.8 (C3), 21.2, MS (EI, 70eV): m/z (%) = 238(21) [M+, C16H14O2], 

212(28), 203(16), 159(43), 145(32), 125(57), 105(100), 79(49), and 55(42); HRMS (ESI-TOF) calcd for C16H14O2 238.0994, found 

238.0995; The absolute configuration was determined by comparison with the optical rotation reported for the [α] D
25 = -9.0 (c 1.3, 

CHCl3).

2.3.4 3-(3-Nitrophenyl)-2-hydroxy-2,3-dihydroindan-1-one (2e): 
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Light yellow solid; Yield 442mg (82%); m.p = 196-198°C;IR vmax (KBr, cm-1): 3369 (OH str), 2923 (aromatic C-H str), 1680 (C=O str), 

1613 (aromatic, C=C str), 1528 (N─O str), 1393, 1348 (N─O bending), 1259, 1094, 986, 911, 840, 728, 687; 1H-NMR (CDCl3, 500 

MHz) δ (ppm): 8.14 (d, J = 7.5 Hz, I H, HAr), 7.99 (m, 1 H, HAr), 7.86 (m, 2 H, HAr), 7.70 (t, J = 7.5 Hz, 1 H, HAr), 7.61-7.58 (m, 2 H, 

HAr), 7.45 (m, 1 H, HAr), 5.57 (d, J = 2.0 Hz, 1 H, H2), 5.32 (d, J = 2.0 Hz, 1 H, H3), 3.82 (s, br, D2O exchangeable, 1 H).13C-NMR 

(CDCl3, 125 MHz) δ (ppm): 197.4 (C=O), 147.8, 137.7, 134.9, 134.2, 129.4, 129.2, 128.7, 123.8, 123.2, 76.5 (C2), 61.75 (C3);MS (EI, 

70eV): m/z (%) = 269(13) [M+, C15H11NO4], 241(21), 196(61), 176(32), 165(48), 136(43), 105(100), 89(64), 77(44), 63(39) and 51(60); 

HRMS (ESI-TOF) calcd for C15H11NO4 269.0688, found 269.0690; The absolute configuration was determined by comparison with the 

optical rotation reported for the [α] D25 = -16.4 (c 1.0, CHCl3).

2.3.5  3-Phenyl-5-chloro-2-hydroxy-2,3-dihydroinden-1-one (2f): 

Light yellow solid; Yield: 502 mg (97%); m.p = 180-182°C;IR νmax (KBr, cm-1): 3449 (OH str), 2950 (aromatic C-H str), 1682 (C=O str), 

1582 (aromatic, C=C str), 1389, 1275, 1059, 854, 723 (C-Cl, str).1H-NMR (CDCl3, 500 MHz) δ (ppm): 7.92 (d, J = 8.5 Hz,2 H, HAr), 7.78 

(d, J = 8.5 Hz, 2 H, HAr), 7.45 (m, 2 H, HAr), 7.17 (m, 2 H, HAr), 5.23 (d, J = 4.0 Hz, 1 H, H2), 5.10 (d, J = 4.0 Hz, 1 H, H3), 3.92 (s, br, 

D2O exchangeable, 1 H);13C-NMR (CDCl3, 125 MHz) δ (ppm): 196.7 (C=O), 140.8, 137.7, 132.0, 130.0, 129.5, 128.9, 128.6, 127.9, 76.1 

(C2), 63.7 (C3);MS (EI, 70eV): m/z (%) = 258(35) [M+., C15H11ClO2], 139 (100); HRMS (ESI-TOF) calcd for C15H11ClO2 258.0448, 

found 258.0450; The absolute configuration was determined by comparison with the optical rotation reported for the [α] D25 = -10.5 (c 1.5, 

CHCl3).

2.3.6 3-(4-Chlorophenyl)-5-chloro-2-hydroxy-2,3-dihydro-indan-1-one (2g): 



S6

Light yellow solid; Yield: 574 mg (98%); m.p = 202-204°C;IR νmax (KBr, cm-1): 3438 (OH str), 2922 (aromatic C-H str), 1674 (C=O str), 

1591 (aromatic, C=C str), 1396, 1282, 1173, 1091, 756 (C-Cl, str);1H-NMR (CDCl3, 500 MHz) δ (ppm): 8.06 (d, J = 8.5 Hz, 1 H, HAr), 

7.89 (m, 1 H, HAr), 7.53 (d, J = 8.5 Hz, 1 H, HAr), 7.47 (d, J = 8.5 Hz, 1 H, HAr), 7.28 (m, 2 H, HAr), 7.16 (d, J = 8.5 Hz, 1 H, HAr), 5.48 (d, 

J = 3.5 Hz, 1 H, H2), 5.21 (d, J = 3.5 Hz, 1 H, H3), 3.72 (s, br, D2O exchangeable, 1 H);13C-NMR (CDCl3, 125MHz) δ (ppm): 196.4 

(C=O), 141.0, 136.3, 134.3, 131.8, 131.6, 129.9, 129.6, 129.4, 128.9, 128.8, 75.9 (C2), 62.8 (C3);MS (EI, 70eV): m/z (%) = 292(10) [M+., 

C15H10Cl2O2], 245(25), 139(100); HRMS (ESI-TOF) calcd for C15H10Cl2O2 292.0058, found 292.0060; The absolute configuration was 

determined by comparison with the optical rotation reported for the [α] D25 = -10.2 (c 1.4, CHCl3).

2.3.7  5-Chloro-2-hydroxy-3-p-tolyl-2,3-dihydroindan-1-one (2h): 

Light yellow solid; Yield: 744mg (91%); m.p = 182-184°C;IR νmax (KBr, cm-1): 3439 (OH str), 2922 (aromatic C-H str), 1670 (C=O str), 

1594 (aromatic, C=C str), 1491, 1399, 1296, 1095, 760 (C-Cl, str);1H-NMR (CDCl3, 500 MHz) δ (ppm): 8.01 (dd, J = 8.0, 2.0 Hz,2 H, 

HAr), 7.74 (m,1 H, HAr), 7.54 (m, 2 H, HAr), 7.21 (m, 2 H, HAr), 5.02 (d, J = 3.0 Hz, 1 H, H2), 4.95 (d, J = 3.0 Hz, 1 H, H3), 3.68 (s, br, 

D2O exchangeable, 1 H), 2.49 (s, 3H); 13C-NMR (CDCl3, 125 MHz) δ (ppm): 193.4 (C=O), 146.5, 141.5, 131.4, 131.2, 130.3, 130.1, 

129.8, 129.4, 128.9, 76.2 (C2), 62.3 (C3), 22.3;MS (EI, 70eV): m/z (%) = 272(25) [M+., C16H13ClO2], 160(55), 141(72), 139(100), 

111(62), 105(73); HRMS (ESI-TOF) calcd for C16H13ClO2 272.0604, found 272.0606; The absolute configuration was determined by 

comparison with the optical rotation reported for the [α] D25 = -9.5 (c 0.57, CHCl3).

2.3.8  3-(4-Bromophenyl)-5-chloro-2-hydroxy-2,3-dihydro indan-1-one (2i): 
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Light yellow solid; Yield: 641 mg (95%); m.p = 210-212°C;IR νmax (KBr, cm-1): 3426 (OH str), 2923 (aromatic C-H str), 1678 (C=O str), 

1591 (aromatic, C=C str), 1417, 1395, 1282, 1170, 1092, 757 (C-Cl, str);1H-NMR (CDCl3, 500 MHz) δ (ppm): 7.88 (m, 2 H, HAr), 7.55-

7.49 (m, 3 H, HAr), 7.40 (m, 2 H, HAr), 5.31 (d, J = 2.5 Hz, 1 H, H2), 5.15, (d, J = 2.5 Hz, 1 H, H3), 4.05 (s, br, D2O exchangeable, 1 

H);13C-NMR (CDCl3, 125 MHz) δ(ppm): 196.3 (C=O), 141.1, 136.8, 131.8, 131.8, 129.9, 129.6, 129.6, 123.1 75.8 (C2), 62.8 (C3);MS 

(EI, 70eV): m/z (%) = 336(18) [M+., C15H10ClBrO2], 139 (100), 111(53); HRMS (ESI-TOF) calcd for C15H10ClBrO2 335.9553, found 

335.9554; The absolute configuration was determined by comparison with the optical rotation reported for the [α] D
25 = -9.8 (c 0.59, 

CHCl3).

2.3.9 3-(3, 4, 5-Trimethoxyphenyl)-5-chloro-2-hydroxy-2,3-dihydroindan-1-one (2j): 

Light yellow solid; Yield: 837 mg (80%); m.p = 220-222°C;IR νmax (KBr, cm-1): 3440 (OH str), 2920 (aromatic C-H str), 1666 (C=O str), 

1592 (aromatic, C=C str), 1406, 1336, 1233, 1125(C-O-C, str), 1091, 771 (C-Cl, str); 1H-NMR (CDCl3, 500 MHz) δ (ppm): 7.84 (d, J = 

6.5 Hz, 2 H, HAr), 7.51 (d, J = 7.0 Hz, 1 H, HAr), 6.74 (s, 2 H, HAr), 5.35 (d, J = 2.5 Hz, 1 H, H2), 5.10 (d, J = 2.5 Hz, 1 H, H3), 4.10 (s, br, 

D2O exchangeable, 1 H), 3.87 (s, OMe, 9H);13C-NMR (CDCl3, 125 MHz) δ (ppm): 191.2 (C=O), 153.6, 132.3, 131.6, 131.5, 129.8, 

129.3, 128.9, 127.6, 107.4, 75.2(C2), 61.0(C3), 60.8, 56.3.MS (EI, 70eV): m/z (%) = 348(29) [M+., C18H17ClO5], 181(69), 139 (100), 

111(59); HRMS (ESI-TOF) calcd for C18H17ClO5 348.0765, found 348.0767; The absolute configuration was determined by comparison 

with the optical rotation reported for the [α] D25 = -10.1 (c 0.26, CHCl3).

2.3.10 3-Phenyl-5-bromo-2-hydroxy-2,3-dihydroindan-1-one (2k): 
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Light yellow solid; Yield: 594 mg (98%); m.p = 192-194°C;IR νmax (KBr, cm-1): 3466 (OH str), 2920 (aromatic C-H str), 1678 (C=O str), 

1593 (aromatic, C=C str), 1398, 1281, 1095, 843, 713 (C-Br, str);1H-NMR (CDCl3, 500 MHz) δ (ppm): 7.99 (dd, J = 8.5 Hz, 1.5 Hz, 1 H, 

HAr), 7.87 (dd, J = 8.5 Hz, 1.5 Hz, 2 H, HAr), 7.69 (m, 3 H, HAr), 7.54 (m, 2 H, HAr), 5.48 (d, J = 2.5 Hz, 1 H, H2), 5.15 (d, J = 2.5 Hz, 1 

H, H3), 3.51 (s, br, D2O exchangeable, 1 H);13C-NMR (CDCl3, 125 MHz) δ (ppm): 196.9 (C=O), 137.7, 132.5, 132.4, 131.7, 130.6, 

130.4, 129.6, 128.9, 128.6, 128.6, 127.9, 76.1 (C2), 63.7 (C3);MS (EI, 70eV): m/z (%) = 302(18) [M+., C15H11BrO2], 185(69), 183(53), 

91(100); HRMS (ESI-TOF) calcd for C15H11BrO2 301.9942, found 301.9943; The absolute configuration was determined by comparison 

with the optical rotation reported for the [α] D25 = -15.4 (c 0.92, CHCl3).

2.3.11 3-(4-Bromophenyl)-5-bromo-2-hydroxy-2,3-dihydro indan-1-one (2m):   

Light yellow solid; Yield = 734mg (96%); m.p = 198-200°C;IR νmax (KBr, cm-1): 3441 (OH str), 2921, 2853 (aromatic C-H str), 1676 

(C=O str), 1588 (aromatic, C=C str), 1276, 1066, 820, 746 (C-Br, str);1H-NMR (CDCl3, 500MHz) δ (ppm): 7.79 (d, J = 8.5 Hz, 1 H, HAr), 

7.71 (d, J = 7.0 Hz, 2 H, HAr), 7.50 (d, J = 7.0 Hz, 2 H, HAr), 7.40 (m, 2 H, HAr), 5.30 (d, J = 4.5 Hz, 1 H, H2), 5.15 (d, J = 4.5 Hz, 1 H, 

H3), 4.05 (s, br, D2O exchangeable, 1 H);13C-NMR (CDCl3, 125 MHz) δ (ppm): 196.5 (C=O), 136.8, 132.6, 132.2, 131.8, 130.0, 129.8, 

129.6, 123.1, 75.9  (C2), 62.8 (C3);MS (EI, 70eV): m/z (%) = 380(32) [M+., C15H10Br2O2], 185(75), 183 (100); HRMS (ESI-TOF) calcd 

for C15H10Br2O2 379.9048, found 379.9047; The absolute configuration was determined by comparison with the optical rotation reported 

for the [α] D25 = -16.0 (c 0.98, CHCl3).

2.3.12 3-p-Tolyl-5-bromo-2-hydroxy-2,3-dihydroindan-1-one (2n): 
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Light yellow solid; Yield: 282 mg (89%); m.p = 181-183°C;IR νmax (KBr, cm-1): 3464 (OH str), 2917, 2849 (aromatic C-H str), 1685 

(C=O str), 1586 (aromatic, C=C str), 1279, 1071, 815, 757 (C-Br, str). 1H-NMR (CDCl3, 500 MHz) δ (ppm): 7.69 (m, 2 H, HAr), 7.69 (m, 

1 H, HAr), 7.32 (d, J = 8.0 Hz, 2 H, HAr), 7.10 (m, 2 H, HAr), 5.23 (d, J = 2.5 Hz, 1 H, H2), 5.10 (d, J = 2.5 Hz, 1 H, H3), 3.98 (s, br, D2O 

exchangeable, 1 H), 2.26 (s, 3 H);13C-NMR (CDCl3, 125 MHz) δ (ppm): 195.99 (C=O), 137.84, 133.76, 131.41, 129.00, 128.24, 126.79, 

75.23 (C2), 62.68 (C3), 20.12;MS (EI, 70eV): m/z (%) = 316(14) [M+., C16H13BrO2], 219(59), 185 (100), 183(82); HRMS (ESI-TOF) 

calcd for C16H13BrO2 316.0099, found 316.0100; The absolute configuration was determined by comparison with the optical rotation 

reported for the [α] D25 = -10.2 (c 0.26, CHCl3).

2.3.13 2-Hydroxy-5,6-dimethyl-3-phenyl-2,3-dihydroinden-1-one (2o): 

Light yellow solid; Yield: 464 mg (92%); m.p = 112-114°C;IR νmax (KBr, cm-1): 3420 (OH str), 2959, 2869 (aromatic C-H str), 1688 

(C=O str), 1583 (aromatic, C=C str), 1253, 1063, 835;1H-NMR (CDCl3, 500 MHz) δ (ppm): 7.71 (m, 1 H, HAr), 7.63 (dd, J = 7.0, 1.5 Hz, 

1 H, HAr), 7.54 (d, J = 7.5 Hz, 2 H, HAr), 7.36 (t, J = 7.0 Hz, 1 H, HAr), 7.32 (d, J = 7.0 Hz, 1 H, HAr), 7.27 (d, J = 8.0 Hz, 1 H, HAr), 5.35 

(d, J = 2.5 Hz, 1 H, H2), 5.25 (d, J = 2.5 Hz, 1 H, H3), 3.95 (s, br, D2O exchangeable, 1 H), 2.34 (s, 3 H), 2.33 (s, 3 H); 13C-NMR (CDCl3, 

125 MHz) δ (ppm): 197.4 (C=O), 144.2, 138.4, 137.8, 131.3, 130.3, 129.8, 128.7, 128.5, 127.9, 126.2, 75.8 (C2), 64.1 (C3), 20.2, 19.8; 

MS (EI, 70eV): m/z (%) = 252(07) [M+., C17H16O2], 234(15),105 (25), 88(100); HRMS (ESI-TOF) calcd for C17H16O2 252.1150, found 

252.1151; The absolute configuration was determined by comparison with the optical rotation reported for the [α] D
25 = -16.8 (c 1.1, 

CHCl3).

2.3.14  2-Hydroxy-5,6-dimethyl-3-(3-nitrophenyl)-2,3-dihydro inden-1-one (2r): 
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Light yellow solid; Yield: 469 mg (79%); m.p = 142-144°C;IR νmax (KBr, cm-1): 3381 (OH str), 2943 (aromatic C-H str), 1674 (C=O str), 

1620 (aromatic, C=C str), 1504 (N─O str), 1371, 1353 (N─O bending), 1241, 1061, 916, 832, 783, 675;1H-NMR (CDCl3, 500 MHz) δ 

(ppm): 8.14 (m, 1 H, HAr), 7.94 (m, 1 H, HAr), 7.59 (m, 2 H, HAr), 7.44 (d, J = 8.0 Hz, 1 H, HAr), 7.29 (d, J = 8.0 Hz, 1 H, HAr), 5.54 (d, J 

= 4.0 Hz, 1 H, H2), 5.34 (d, J = 4.0 Hz, 1 H, H3), 3.82 (s, br, D2O exchangeable, 1 H), 2.35(s, 3 H), 2.30 (s, 3 H);13C-NMR (CDCl3, 125 

MHz) δ (ppm): 196.9(C=O), 147.7, 145.1, 138.1, 137.7, 134.3, 131.7, 130.5, 129.6, 129.1, 126.4, 123.7, 123.2, 76.5 (C2), 62.0 (C3), 20.2, 

19.8;MS (EI, 70eV): m/z (%) = 297(14) [M+., C17H15NO4], 280 (10), 133 (100); HRMS (ESI-TOF) calcd for C17H15NO4 297.1001, found 

297.1003; The absolute configuration was determined by comparison with the optical rotation reported for the [α] D
25 = -10.1 (c 0.57, 

CHCl3).

2.3.15  3-(4-Chlorophenyl)-2-hydroxy-2,3-dihydrocyclopenta[b] naphthalen-1-one (2t):

 Light yellow solid; Yield: 562 mg (91%); m.p = 108-110°C; IR νmax (KBr, cm-1): 3415 (OH str), 2931, 2873 (aromatic C-H str), 1681 

(C=O str), 1597 (aromatic, C=C str), 1263, 1081, 860, 737;1H-NMR (CDCl3, 500 MHz) δ (ppm): 8.41 (m, 1H, HAr), 7.97 (t, J = 8.0 Hz, 2 

H, HAr), 7.92 (t, J = 8.0 Hz, 2 H, HAr), 7.62 (dd, J = 2.0, 7.5 Hz, 2 H, HAr), 7.50 (d, J = 7.0 Hz, 2 H, HAr), 7.33 (d, J = 7.5 Hz, 1H, HAr), 5. 

49 (d, J = 2.0 Hz, 1H, H2), 5.27 (d, J = 2.0 Hz, 1H, H3), 4.15 (s, br, D2O exchangeable, 1 H);13C-NMR (CDCl3, 125 MHz) δ (ppm): 197.4 

(C=O), 136.7, 136.0, 134.8, 132.4, 130.8, 130.5, 129.7, 129.4, 129.3, 129.3, 128.8, 128.0, 127.4, 123.8, 75.9 (C2), 63.1 (C3);MS (EI, 

70eV): m/z (%) = 308 (11) [M+., C19H13ClO2], 290 (23), 144 (100), 65 (45); HRMS (ESI-TOF) calcd for C19H13ClO2 308.0604, found 

308.0606; The absolute configuration was determined by comparison with the optical rotation reported for the [α] D
25 = -3.8 (c 0.14, 

CHCl3).

2.3.16 3-(4-Bromophenyl)-2-hydroxy-2,3-dihydrocyclopenta[b] naphthalen-1-one (2u): 
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Light yellow solid; Yield: 537 mg (92%); m.p = 112-114°C;IR νmax (KBr, cm-1): 3409 (OH str), 2925, 2870 (aromatic C-H str), 1685 

(C=O str), 1590 (aromatic, C=C str), 1258, 1080, 865, 730; 1H-NMR (CDCl3, 500 MHz) δ (ppm): 8.42 (m, 1 H, HAr), 7.98 (t, J = 8.0 Hz, 

2 H, HAr), 7.93 (t, J = 8.0 Hz, 2 H, HAr), 7.65 (dd, J = 2.0, 7.5 Hz, 2 H, HAr), 7.50 (d, J = 7.0 Hz, 2 H, HAr), 7.43 (d, J = 7.5 Hz, 1 H, HAr), 

5. 50 (d, J = 2.0 Hz, 1 H, H2), 5.27 (d, J = 2.0 Hz, 1 H, H3), 4.20 (s, br, D2O exchangeable, 1 H);13C-NMR (CDCl3, 125 MHz) δ (ppm): 

197.3 (C=O), 137.2, 136.0, 132.4, 131.7, 130.8, 130.5, 129.7, 129.7, 129.3, 129.3, 128.0, 127.4, 123.7, 123.0, 75.9 (C2), 63.2 (C3).MS 

(EI, 70eV): m/z (%) = 352 (09), 354 (09) [M+., C19H13BrO2], 155 (100); HRMS (ESI-TOF) calcd for C19H13BrO2 352.0099, found 

352.0101; The absolute configuration was determined by comparison with the optical rotation reported for the [α] D
25 = -4.4 (c 0.20, 

CHCl3).

2.3.17 2-Hydroxy-3-p-tolyl-2,3-dihydrocyclopenta[b]naphth-alen-1-one (2v): 

Light yellow solid; Yield: 496 mg (86%); m.p = 125-127°C;IR νmax (KBr, cm-1): 3429 (OH str), 2951, 2880 (aromatic C-H str), 1692 

(C=O str), 1607 (aromatic, C=C str), 1271, 1107, 843, 729; 1H-NMR (CDCl3, 500 MHz) δ (ppm): 8.41 (m, 1 H, HAr), 7.98-7.87 (m, 3 H, 

HAr), 7.63 (m, 2 H, HAr), 7.45 (d, J = 8.0 Hz, 2 H, HAr), 7.17 (d, J = 8.0 Hz, 2 H, HAr), 5. 52 (d, J = 2.0 Hz, 1 H, H2), 5.29 (d, J = 2.0 Hz, 1 

H, H3), 4.09 (s, br, D2O exchangeable, 1 H), 2.32 (s, 3H); 13C-NMR (CDCl3, 125 MHz) δ (ppm): 197.8 (C=O), 138.8, 136.0, 135.3, 

132.4, 130.9, 130.5, 129.7, 129.3, 129.2, 128.6, 128.3, 127.9, 127.3, 123.9, 76.3 (C2), 64.0 (C3), 21.2; MS (EI, 70eV): m/z (%) = 288 (08) 

[M+., C20H16O2], 270 (28), 133 (100); HRMS (ESI-TOF) calcd for C18H18O2 266.1307, found 266.1308; The absolute configuration was 

determined by comparison with the optical rotation reported for the [α] D25 = -10.5 (c 0.32, CHCl3).

2.3.18  2-Hydroxy-3-(3-nitrophenyl)-2,3-dihydrocyclopenta[b] naphthalen-1-one (2w): 
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Light yellow solid; Yield: 728 mg (76%); m.p =138-140°C;IR νmax (KBr, cm-1): 3382 (OH str), 2992, 2886 (aromatic C-H str), 1695 (C=O 

str), 1620 (aromatic, C=C str), 1262, 1095, 860, 743;1H-NMR (CDCl3, 500 MHz) δ (ppm): 8.54 (m, 1 H, HAr), 8.14 (m, 1 H, HAr), 7.97-

7.87 (m, 3 H, HAr), 7.70 (m, 1 H, HAr), 7.62 (m, 1 H, HAr), 7.59 (m, 1 H, HAr), 7.43 (m, 1 H, HAr), 7.25 (m, 1 H, HAr), 5.72 (d, J = 2.0 Hz, 

1 H, H2), 5.40 (d, J = 2.0 Hz, 1 H, H3), 3.84 (s, br, D2O exchangeable, 1 H);13C-NMR (CDCl3, 125 MHz) δ (ppm): 197.2 (C=O), 137.8, 

136.2, 134.2, 132.3, 131.2, 130.9, 129.8, 129.7, 129.5, 129.2, 128.0, 127.6, 123.8, 123.6, 123.2, 76.6 (C2), 61.9 (C3);MS (EI, 70eV): m/z 

(%) = 319 (09) [M+., C19H13NO4], 302 (12), 189 (20), 155 (100), 127 (50); HRMS (ESI-TOF) calcd for C19H13NO4 319.0845, found 

319.0847; The absolute configuration was determined by comparison with the optical rotation reported for the [α] D
25 = -9.8 (c 0.60, 

CHCl3).
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3.  1H & 13C-NMR spectrum of Epoxy chalcones and 2-hydroxy-Indanone derivatives  
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Table 3 Examples of the THP and MOM ethers deprotection and sequel cyclization reaction 

R1= THP/MOM

SnCl4 or TiCl4 (10 mol %)

DCM, 0 0C, 2-3 min

O

OH
HO

OH

O

R1O

OR2

O

Entry ROTHP/MOM ROH Time 

(min)

Yield 

(%)a

Yield 

(%)b

1 MOM/PHTO

O

F

O

O

OH
HO

F

1
3 96 93

2 MOM/PHTO

O

Cl

O

O

OH
HO

Cl

2
2 98 98
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3 MOM/PHTO

O

Br

O

O

OH
HO

Br

3
2 95 94

4
F

O

OTHP/MOM

O

O

OH
F

OH

4
3 96 93

5 Cl

O

OTHP/MOM

O

O

OH
Cl

OH

5
3 95 92

6 Br

O

OTHP/MOM

O

O

OH
Br

OH

6
2 92 92

7 OTHP/MOM OH

7
2 10 25

8
OTHP/MOM

O O

OH8
2 95 92
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9 H

O

OTHP/MOM

O

H

OH9

2 96 95

10
OTHP/MOM

OH
10

2 92 95

11 H3C

O
OTHP/MOM H3C

O

11

OH 2 90 92

12
O

F
MOM/PHTO HO

O

F12

3 98 94

13
O

Cl
MOM/PHTO HO

O

Cl13

3 96 98

14
O

Br
MOM/PHTO HO

O

Br14

2 97 94

15

O

OTHP/MOM
F

O

OH
F 15

2 96 93

16

O

OTHP/MOM
Cl

O

OH
Cl

16

3 95 92
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17

O

OTHP/MOM
Br

O

OH
Br

17

3 96 95

18
O

OTHP/MOM
MeO

O

OH
MeO

18

2 90 92

19
OTHP/MOM

O

MeO
OH

O

MeO 19

3 95 95

                   a yield (1-19) from R-OTHP and  b yield (1-19) from R-OMOM ethers deprotection.

Table 6. HPLC conditions and retention times of racemic and enantiomeric excess of the indanone derivatives.a

Entry Indanonea Chiral

Column

Eluent

(hexane:Isopropanol)

Flow rate

(ml/min)

Retention time (min)

& Area (%)

ee a

(config)a

1 2x
Chiralcel-

OD-H
97.5/2.5 0.5

26.9(13.9)

36.9(86.1)
72.2% (2R,3S)

2 2y
Chiralcel-

OD-H
92.5/7.5 0.8

38.8(12.5)

53.1(87.5)
75% (2R,3S)

3 2z
Chiralpak-

AD-H
92.5/7.5 1

28.6 82.4)

32.5(17.6)
64.8%(2R,3S)
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4 2za
Chiralpak-

AD-H
92.5/7.5 1 5.3(>99.9) >99.9%(2R,3S)

5 2zb
Chiralcel-

AD-H
92.5/7.5 0.5

28.8(16.5)

42.5(83.5)
66.8% (2R,3S)

a-Detection at 254 nm. Configuration determined based on HPLC data analysis

Table  7  HPLC conditions and retention times of racemic and enantiomeric excess of the epoxide derivatives.a 

S.No Indanonea Chiral Column Eluent

(hexane:Isopropanol)

Flow rate

(ml/min)

Retention time 

(min) & Area (%)

ee (config)a

1 1x Chiralcel-OD-H 55/1 0.5 54.7(13)

58.7 (87)
74% (2R,3S)

2 1y Chiralcel-OD-H 95/5 0.8 22.4(11.2)

22.4(88.8)
77.6% (2R,3S)

3 1z Chiralpak-AD-

H

95/5 1 20.8(17.6)

23.5(82.4)
64.8% (2R,3S)

4 1za Chiralpak-AD- 95/5 0.5 54.0(>99.9) >99.9% (2R,3S)
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H

5 1zb Chiralcel-AD-H 95/5 0.8 20.5 16.6)

22.9(83.4)
66.8% (2R,3S)

  a-Detection at 254 nm. Configuration determined ased on HPLC data analysis.
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4.   HPLC chromatograms of Epoxy chalcones and 2-hydroxy-Indanone derivatives
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