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General methods 

Chemicals and solvents were either purchased (puriss p.A.) from commercial suppliers or purified by standard procedures prior to use.1 

Solvents were degassed with argon prior to use. All reactions were monitored by NMR using 1,3,5-trimethoxybenzene as an internal 

standard. Column chromatography was performed using a Combi Flash Companion-Chromatography-System (Isco-Systems) and 

Reveleris packed columns (12 g). NMR spectra were recorded at ambient temperature using CDCl3 as solvent, with proton, carbon, 

and fluorine resonances at 300, 75, and 235 MHz, respectively. HRMS analyses and mass spectral data were acquired on a Waters 

GCT Premier CAB163 with a TOF mass analyzer or on a Thermo Scientific LTQ Orbitrap XL with positive ion mod. Melting points were 

measured on a Mettler Toledo MP70. Infrared spectra were recorded on Bruker Vertex 70 Spectrometer with Universal ATR Sampling 

Accessory. 

Preparation of the Starting Materials 

All the carboxylic acids 1ap and β-phenyl vinyl Ketones 2a, 2s-t, 2w-x were commercially available. 

The β-aryl vinyl Ketones 2b2d, 2f2r, 2u-2v were prepared from arylaldehydes with acetone,2 2e was prepared from aryliodides with 

but-3-en-2-one according to known literature procedures.3  

Mechanistic Studies 

Deuterium Exchange: 
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Scheme S1. H/D-exchange experiment. 
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Figure S1..1H-NMR profile of (D)-1aa after H/D-exchange experiment (10 min.). 
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Figure S2..1H-NMR profile of (D)-1aa after H/D-exchange experiment (0.5 h). 
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Figure S3..1H-NMR profile of (D)-1aa after H/D-exchange experiment (1 h). 
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Figure S4..1H-NMR profile of (D)-1aa after H/D-exchange experiment (16 h). 
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Deuterium Labeling Experiment: 
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Scheme S2. H/D-labeling experiment 
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Figure S5. 1H-NMR profile of (D)-4aa after H/D-labelling experiment. 
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Scheme S3. Control reactions from 3aa. 
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Scheme S4. Control reactions from 5aa. 
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Scheme S5. Control reaction with 3aa. 
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Yield-time Experiments: 

A) Acylindanone protocol: 

12 oven-dried 10 mL vessels were each charged with [IrCp*Cl2]2 (10.5 mg, 12.5 µmol), 2-methylbenzoic acid 1a (68.8 mg, 0.50 mmol) 

and (E)-4-phenylbut-3-en-2-one 2a (118.0 mg, 0.80 mmol), and potassium acetate (49.6 mg, 0.50 mmol). After flushing the vessel with 

3 alternating vacuum and argon purge cycles, H2O (0.2 mL) was added via syringe. The resulting mixtures were stirred at 150 °C for 

the time noted in the table, then cooled to room temperature. 1,3,5-Trimethoxybenzene was added as the internal standard, and the 

given sample was acidified with 0.1 M HCl (pH = 2 to 3) and extracted with EtOAc (5 × 20 mL). The volatiles of the combined organic 

layers were removed under reduced pressure, affording the crude products. The relative amounts of each component was then 

determined based on 1H NMR analysis. 

The Yield-time curve (A) was plotted using Microsoft Excel. 

4aa5aa1a 2a 3aa

[IrCp*Cl
2
]
2
 (3 mol%)

KOAc (1 equiv.)

H
2
O, Ar, 150 °C

 

Table S1. Yield-time (A: acylindanone protocol). 

              t / h 
yield 0 0.5 1 1.5 2 3 4 6 8 10 12 16 

1a (%) 100 52 40 36 34 32 30 29 28 26 25 23 

5aa (%) 0 40 45 44 43 40 34 21 12 7 3 1 

3aa (%) 0 8 14 19 22 26 36 50 59 65 70 72 

4aa (%) 0 0 0 0 0 0 0 0 0 1 2 3 

 

 
Chart S1. Yield-time plot for protocol A with connected data points (smoothed). 

B) Deacylative protocol: 

11 oven-dried 10 mL vessels were each charged with [IrCp*Cl2]2 (12.6 mg, 15 µmol), indium(III) triflate (21.5 mg, 37.5 µmol), 2-

methylbenzoic acid 1a (68.8 mg, 0.50 mmol), (E)-4-phenylbut-3-en-2-one 2a (118.0 mg, 0.80 mmol), and potassium carbonate (27.6 

mg, 0.20 mmol). After flushing the vessel with 3 alternating vacuum and argon purge cycles, tAmylOH/H2O (3:1) (0.2 mL) was added 

via syringe. The resulting mixtures were stirred at 150 °C for the time noted in the table, then cooled to room temperature. 1,3,5-

Trimethoxybenzene was added as the internal standard, and the given sample was acidified with 0.1 M HCl (pH = 2 to 3) and extracted 

with EtOAc (5 × 20 mL). The volatiles of the combined organic layers were removed under reduced pressure, affording the crude 

products. The relative amounts of each component was then determined based on 1H NMR analysis. 

The yield-time curve (B) was plotted using Microsoft Excel.  
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Table S2. Yield-time (B: deacylative protocol). 

              t / h 
yield 0 0.5 1 2 3 4 6 8 10 12 16 

1a (%) 100 58 35 35 34 34 31 28 20 16 14 

5aa (%) 0 29 39 35 34 21 9 3 0 0 0 

3aa (%) 0 11 24 24 25 24 25 22 11 3 0 

4aa (%) 0 0 2 5 7 21 35 47 65 80 84 

 

 

Chart S2. Yield-time plot for protocol A with connected data points (smoothed). 

Unsuccessful electron deficient alkenes 

trace conversion in condition A

no conversion detected in both protocols  

Scheme S6. Unsuccessfully attempted couplings. 
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Synthesis and characterization of products 

General equipment and procedure:  

All 0.5 mmol scale reactions were carried out in 10-mL high-pressure Schlenk vessels. Ten reaction vessels were heated to the given 
temperature by placing in a round heating block of 8 cm height with ten 10-mL vessel-sized holes, which fits on the hot plate of a regular 
laboratory heater. A smaller hole drilled in the middle of the block held the thermometer of the heater. A similar setup was used for 
reactions for 10-mmol scale, except the heating block contained 10 holes for 40-mL reaction vessels. Figure S6 shows a magnetic 
stirrer, heating blocks, and reaction vessels. 
After each oven-dried 10 mL reaction vessel had cooled to rt, the vessel was charged with all solid starting materials. Then, the vessel 
was closed and flushed with three alternating vacuum and argon purge cycles. After that, the cap was opened under argon atmosphere. 
Against a stream of argon, solvent and other liquid starting materials were added via syringe, and then the vessel was closed again 
and stirred in the heating block at the corresponding temperature. 

 
Figure S6. magnetic stirrer, Heating blocks, and reaction vessels. 

General procedure A for synthesis of 2-acetyl-3-arylindanone 

An oven-dried 10 mL vessel was charged with [IrCp*Cl2]2 (10.5 mg, 12.5 µmol), the corresponding β-aryl vinyl Ketones 2 (0.80 mmol), 

potassium acetate (49.6 mg, 0.50 mmol) and the corresponding benzoic acid 1 (0.50 mmol). After flushing the vessel with 3 alternating 

vacuum and argon purge cycles, H2O (0.2 mL) was added via syringe. The resulting mixture was stirred at 150 °C for 16 h. Brine (20 

mL) was added and the resulting mixture was extracted with ethyl acetate (3 × 20 mL). The combined organic layers were dried over 

MgSO4, filtered, and the volatiles were removed under reduced pressure. The residue was purified by column chromatography (SiO2, 

ethyl acetate/cyclohexane gradient), yielding the corresponding 2-acetyl-3-arylindanone. 

2-Acetyl-7-methyl-3-phenyl-indan-1-one 

 
Compound 3aa was prepared following procedure A, starting from 2-methylbenzoic acid 1a (68.8 mg, 0.50 mmol) and (E)-4-phenylbut-

3-en-2-one 2a (118.0 mg, 0.80 mmol). After purification, 3aa was obtained as yellow solid (90 mg, 0.34 mmol, 68%) (exists as a 6.7:1 

ratio of enol/keto tautomers). 

m.p.: 95 - 96 °C. 
1H NMR (300 MHz, CDCl3): δ = 14.38 (br. s., 1 H), 7.19 - 7.37 (m, 4 H), 7.07 - 7.19 (m, 3 H), 6.99 - 7.07 (m, 1 H), 4.79 (s, 1 H), 2.76 

(s, 3 H), 1.81 (s, 3 H) ppm; 13C NMR (75 MHz, CDCl3): δ = 201.2, 199.8, 195.2, 177.0, 157.4, 153.5, 142.9, 141.5, 139.2, 137.9, 135.0, 

134.1, 133.0, 132.2, 130.0, 129.5, 128.9, 128.8, 128.0, 127.7, 127.1, 126.9, 124.2, 123.0, 115.7, 72.3, 47.7, 45.3, 30.7, 20.6, 18.4, 18.2 

ppm.  

MS (EI, 70 eV) m/z (%): 264.1 (14) [M+], 222.1 (100), 189.1 (5), 178.1 (14), 115.0 (8). 

IR: ṽ = 2981, 2918, 2889, 2062, 1650, 1602, 1473, 1382, 1264, 1152, 1073, 950, 761, 745, 624 cm-1. 

HRMS (EI-TOF): [M+H]+ calcd. for C18H17O2
+: 265.1223; Found: 265.1217. 
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2-Acetyl-3,7-diphenyl-indan-1-one 

 
Compound 3ca was prepared following procedure A, starting from biphenyl-2-carboxylic acid 1c (101 mg, 0.50 mmol) and (E)-4-

phenylbut-3-en-2-one 2a (118.0 mg, 0.80 mmol). After purification, 3ca was obtained as yellow oil (95 mg, 0.29 mmol, 58%) (exists as 

a 12.5:1 ratio of enol/keto tautomers). 
1H NMR (300 MHz, CDCl3): δ = 14.38 (br. s., 1 H), 7.41 - 7.62 (m, 6 H), 7.19 - 7.39 (m, 7 H), 4.87 (s, 1 H), 1.84 (s, 3 H) ppm; 13C NMR 

(75 MHz, CDCl3): δ = 192.3, 178.9, 153.8, 141.3, 141.0, 138.2, 132.9, 132.8, 129.8, 129.6, 128.9, 127.9, 127.8, 127.7, 127.1, 124.7, 

115.6, 47.8, 21.1 ppm.  

IR: ṽ = 2981, 288, 2361, 1984, 1385, 1250, 1075, 953, 804, 755, 694, 616 cm-1. 

HRMS (EI-TOF): [M+H]+ calcd. for C23H19O2
+: 327.1380; Found: 327.1377. 

2-Acetyl-5-fluoro-7-methyl-3-phenyl-indan-1-one 

 
Compound 3la was prepared following procedure A, starting from 4-fluoro-2-methylbenzoic acid 1l (81.1 mg, 0.50 mmol) and (E)-4-

phenylbut-3-en-2-one 2a (118.0 mg, 0.80 mmol). After purification, 3la was obtained as yellow solid (72 mg, 0.255 mmol, 51%) (exists 

as a 6.3:1 ratio of enol/keto tautomers). 

m.p.: 98 - 99 °C. 
1H NMR (300 MHz, CDCl3): δ = 14.25 (br. s., 1 H), 7.23 - 7.38 (m, 3 H), 7.12 - 7.21 (m, 2 H), 6.81 - 6.90 (m, 1 H), 6.72 (dd, J = 8.3, 2.1 

Hz, 1 H), 4.78 (s, 1 H), 2.77 (s, 3 H), 1.81 (s, 3 H) ppm; 13C NMR (75 MHz, CDCl3): δ = 201.0, 198.0, 194.7, (s) 175.7, 167.5, 164.1, 

160.6, 156.6, 156.5, 142.1, 141.1, 141.0, 140.9, 130.5, 129.1, 129.0, 128.9, 127.9, 127.7, 127.4, 127.2, 118.1, 117.8, 117.4, 117.1, 

115.5, 111.1, 110.8, 110.2, 109.9, 72.5, 47.7, 47.6, 45.3, 45.3, 30.6, 20.3, 18.5, 18.3, 18.2 ppm; 19F NMR (235 MHz, CHCl3, ,,-

trifluorotoluene as internal standard): δ = - 106.33 ppm. 

IR: ṽ = 2980, 1959, 1594, 1382, 1240, 1125, 1071, 955, 875, 857, 705, 671 cm-1. 

HRMS (EI-TOF): [M+H]+ calcd. for C29H16O2F+: 283.1129; Found: 283.1125. 

2-Acetyl-6-bromo-7-methyl-3-phenyl-indan-1-one 

 
Compound 3ma was prepared following procedure A, starting from 3-bromo-2-methylbenzoic acid 1m (111 mg, 0.50 mmol) and (E)-4-

phenylbut-3-en-2-one 2a (118.0 mg, 0.80 mmol). After purification, 3ma was obtained as yellow solid (90 mg, 0.26 mmol, 52%) (exists 

as a 12.5:1 ratio of enol/keto tautomers). 

m.p.: 118 - 119 °C. 
1H NMR (300 MHz, CDCl3): δ = 14.41 (br. s., 1 H), 7.63 (d, J = 8.1 Hz, 1 H), 7.23 - 7.38 (m, 3 H), 7.12 - 7.21 (m, 2 H), 6.89 - 6.98 (m, 

1 H), 4.76 (s, 1 H), 2.88 (s, 3 H), 1.85 (s, 3 H) ppm; 13C NMR (75 MHz, CDCl3): δ = 193.9, 178.1, 152.6, 140.9, 137.7, 136.7, 135.5, 

129.0, 127.7, 127.2, 125.5, 124.4, 115.8, 47.2, 20.7, 17.2 ppm.  

IR: ṽ = 3652, 2981, 2918, 2340, 1694, 1451, 1378, 1233, 1153, 1073, 955, 887, 818, 747, 704, 612 cm-1. 

HRMS (EI-TOF): [M+H]+ calcd. for C18H16O2Br+: 345.0308; Found: 345.0305. 

2-Acetyl-3-phenyl-2,3-dihydrocyclopenta[a]naphthalen-1-one 
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Compound 3na was prepared following procedure A, starting from 2-naphthoic acid 1n (87.0 mg, 0.50 mmol) and (E)-4-phenylbut-3-

en-2-one 2a (118.0 mg, 0.80 mmol). After purification, 3na was obtained as yellow solid (88 mg, 0.265 mmol, 57%) (exists as a 5.6:1 

ratio of enol/keto tautomers). 

m.p.: 118 - 119 °C. 
1H NMR (300 MHz, CDCl3): δ = 14.33 (br. s., 1 H), 9.26 (d, J = 8.3 Hz, 1 H), 7.88 (d, J = 8.3 Hz, 1 H), 7.86 (d, J = 8.4 Hz, 1 H), 7.67 - 

7.77 (m, 1 H), 7.53 - 7.65 (m, 1 H), 7.14 - 7.37 (m, 6 H), 4.88 (s, 1 H), 1.86 (s, 3 H) ppm; 13C NMR (75 MHz, CDCl3): δ = 201.1, 199.4, 

196.0, 174.8, 159.9, 154.6, 142.2, 140.5, 137.0, 134.7, 133.0, 132.8, 130.9, 129.4, 129.4, 129.0, 129.0, 128.9, 128.5, 128.4, 128.3, 

128.2, 128.1, 127.9, 127.7, 127.3, 127.1, 127.0, 126.7, 124.4, 123.9, 123.7, 122.8, 116.2, 72.5, 48.1, 45.9, 30.6, 20.1 ppm.  

IR: ṽ = 3658, 2980, 2888, 2153, 1652, 1597, 1383, 1245, 1220, 1156, 1075, 959, 888, 524, 727, 701, 658 cm-1. 

HRMS (EI-TOF): [M+H]+ calcd. for C21H17O2
+: 301.1223; Found: 301.1222. 

2-Acetyl-3-(4-methoxyphenyl)-7-methyl-indan-1-one 

 
Compound 3ac was prepared following procedure A, starting from 2-methylbenzoic acid 1a (68.8 mg, 0.50 mmol) and (E)-4-(4-

methoxyphenyl)but-3-en-2-one 2c (176.2 mg, 0.80 mmol). After purification, 3ac was obtained as yellow oil (78 mg, 0.265 mmol, 53%) 

(exists as a 6.7:1 ratio of enol/keto tautomers). 
1H NMR (300 MHz, CDCl3): δ = 14.39 (br. s., 1 H), 7.28 - 7.37 (m, 1 H), 7.00 - 7.19 (m, 4 H), 6.78 - 6.89 (m, 2 H), 4.74 (s, 1 H), 3.76 - 

3.81 (m, 3 H), 2.76 (s, 3 H), 1.83 (s, 3 H) ppm; 13C NMR (75 MHz, CDCl3): δ = 201.4, 199.9, 195.2, 177.0, 158.6, 158.5, 157.7, 153.9, 

139.1, 137.8, 135.0, 134.9, 134.0, 133.4, 133.0, 132.1, 129.9, 129.4, 128.9, 128.,7, 124.2, 123.0, 115.8, 114.2, 114.2, 72.5, 55.2, 55.1, 

46.9, 44.6, 30.7, 20.5, 18.4, 18.2 ppm.  

MS (EI, 70 eV) m/z (%): 294.1 (22) [M+], 252.1 (100), 208.1 (6), 165.1 (8), 115.0 (5). 

IR: ṽ = 2956, 2836, 1700, 1645, 1606, 1509, 1380, 1231, 1175, 1031, 884, 798, 783 cm-1. 

HRMS (EI-TOF): [M+H]+ calcd. for C19H19O3
+: 295.1387; Found:295.1327. 

2-Acetyl-3-(4-fluorophenyl)-7-methyl-indan-1-one 

 
Compound 3ag was prepared following procedure A, starting from 2-methylbenzoic acid 1a (68.8 mg, 0.50 mmol) and (E)-4-(4-

fluorophenyl)but-3-en-2-one 2g (131.0 mg, 0.80 mmol). After purification, 3ag was obtained as yellow oil (75 mg, 0.265 mmol, 53%) 

(exists as a 7.7:1 ratio of enol/keto tautomers). 
1H NMR (300 MHz, CDCl3): δ = 14.35 (br. s., 1 H), 7.29 - 7.37 (m, 1 H), 7.21 - 7.29 (m, 2 H), 7.03 - 7.19 (m, 3 H), 6.99 (d, J = 7.7 Hz, 

1 H), 4.75 (s, 1 H), 2.74 (s, 3 H), 1.81 (s, 3 H) ppm; 13C NMR (75 MHz, CDCl3): δ = 201.1, 199.4, 195.1, 177.0, 163.4, 160.2, 160.1, 

157.1, 153.3, 153.3, 139.3, 138.6, 138.5, 138.0, 137.3, 137.3, 135.6, 135.1, 134.0, 133.1, 132.1, 130.1, 129.7, 129.5, 129.4, 129.2, 

129.1, 124.1, 124.0, 122.9, 115.9, 115.8, 115.6, 72.3, 46.8, 44.5, 30.6, 20.5, 18.4, 18.2 ppm.  

MS (EI, 70 eV) m/z (%): 282.1 (13) [M+], 239.1 (100), 196.1 (12). 

IR: ṽ = 2922, 1702, 1645, 1593, 1506, 1222, 1157, 1095 1014, 884, 804, 688 cm-1. 

HRMS (EI-TOF): [M+H]+ calcd. for C18H17O2F+: 283.1129; Found: 283.1128. 

2-Acetyl-3-(4-chlorophenyl)-7-methyl-indan-1-one 

 
Compound 3ah was prepared following procedure A, starting from 2-methylbenzoic acid 1a (68.8 mg, 0.50 mmol) and (E)-4-(4-

chlorophenyl)but-3-en-2-one 2h (145.0 mg, 0.80 mmol). After purification, 3ah was obtained as yellow oil (76 mg, 0.254 mmol, 51%) 

(exists as a 8.3:1 ratio of enol/keto tautomers). 



S11 

 

1H NMR (300 MHz, CDCl3): δ = 14.38 (br. s., 1 H), 7.30 - 7.39 (m, 1 H), 7.06 - 7.21 (m, 3 H), 6.93 - 7.05 (m, 3 H), 4.78 (s, 1 H), 2.76 

(s, 3 H), 1.82 (s, 3 H) ppm; 13C NMR (75 MHz, CDCl3): δ = 201.0, 199.3, 195.1, 177.0, 156.8, 153.0, 141.4, 140.2, 139.4, 138.1, 135.1, 

134.1, 133.1, 132.7, 130.2, 129.8, 129.3, 129.1, 129.1, 129.0, 124.1, 122.9, 115.4, 72.2, 47.0, 44.6, 30.6, 20.6, 18.4, 18.2 ppm.  

IR: ṽ = 2921, 1701, 1644, 1594, 1489, 1379, 1266, 1231, 1163, 1088, 1014, 883, 777, 753 cm-1. 

HRMS (EI-TOF): [M+H]+ calcd. for C18H17O2Cl+: 299.0833; Found: 299.0817. 

2-Acetyl-3-(4-bromophenyl)-7-methyl-indan-1-one 

 

Compound 3ai was prepared following procedure A, starting from 2-methylbenzoic acid 1a (68.8 mg, 0.50 mmol) and (E)-4-(4-

bromophenyl)but-3-en-2-one 2i (180.0 mg, 0.80 mmol). After purification, 3ai was obtained as yellow oil (82 mg, 0.24 mmol, 48%) 

(exists as a 7.7:1 ratio of enol/keto tautomers). 
1H NMR (300 MHz, CDCl3): δ = 14.36 (br. s., 1 H), 7.38 - 7.49 (m, 2 H), 7.30 - 7.37 (m, 1 H), 7.10 - 7.20 (m, 1 H), 6.97 - 7.10 (m, 3 H), 

4.75 (s, 1 H), 2.75 (s, 3 H), 1.82 (s, 3 H) ppm; 13C NMR (75 MHz, CDCl3): δ = 200.9, 199.2, 195.1, 176.9, 156.6, 152.8, 141.8, 140.7, 

139.3, 138.0, 135.1, 134.0, 133.1, 132.0, 131.9, 131.6, 130.2, 129.7, 129.7, 129.4, 124.0, 122.9, 121.0, 120.7, 115.3, 72.1, 47.0, 44.6, 

30.6, 20.6, 18.4, 18.2 ppm.  

IR: ṽ = 2921, 1700, 1644, 1594, 1485, 1379, 1266, 1231, 1163, 1071, 1010, 882, 776, 753, 730 cm-1. 

HRMS (EI-TOF): [M+H]+ calcd. for C18H17O2Br+: 345.0307; Found: 345.0305. 

2-Acetyl-7-methyl-3-propyl-indan-1-one 

 
Compound 3as was prepared following procedure A, starting from 2-methylbenzoic acid 1a (68.8 mg, 0.50 mmol) and hept-3-en-2-one 

2s (80.7 µl, 0.60 mmol). After purification, 3as was obtained as colorless oil (81 mg, 0.35 mmol, 70%) (exists as a 1.2:1 ratio of enol/keto 

tautomers). 
1H NMR (300 MHz, CDCl3): δ = 14.35 (br. s., 0.55 H), 7.38 - 7.49 (m, 1 H), 7.25 - 7.35 (m, 1 H), 7.08 - 7.15 (m, 1 H), 3.81 - 3.87 (m, 1 

H), 3.60 (d, J = 3.3 Hz, 0,45 H), 2.70 (s, 1.65 H), 2.60 (s, 1.35 H), 2.46 (s, 1.35 H), 2.16 (s, 1.65 H), 1.77 - 2.00 (m, 1.75 H), 1.24 - 1.54 

(m, 1.75 H), 1.07 - 1.24 (m, 0.5 H), 0.91 - 1.02 (m, 1.35 H), 0.76 - 0.91 (m, 1.65 H) ppm, 13C NMR (75 MHz, CDCl3): δ = 202.2, 200.3, 

195.5, 174.6, 158.8, 153.4, 139.4, 138.0, 135.2, 134.6, 132.6, 132.2, 129.6, 129.3, 122.9, 122.0, 114.3, 69.1, 40.5, 39.6, 37.6, 35.3, 

30.3, 20.8, 20.4, 18.4, 18.3, 18.3, 17.4, 14.3, 14.0 ppm.  

IR: ṽ = 2960, 2930, 2872, 1736, 1718, 1699, 1594, 1379, 1236, 890, 792 cm-1. 

HRMS (EI-TOF): [M+Na]+ calcd. for C15H18O2Na+: 253.1199; Found: 253.1193. 

2-Acetyl-7-methyl-3-pentyl-indan-1-one 

 
Compound 3av was prepared following procedure A, starting from 2-methylbenzoic acid 1a (68.8 mg, 0.50 mmol) and trans-3-nonen-

2-one 2t (104 µl, 0.60 mmol). After purification, 3av was obtained as colorless oil (98 mg, 0.38 mmol, 76%) (exists as a 1.2:1 ratio of 

enol/keto tautomers).  
1H NMR (300 MHz, CDCl3): δ = 14.36 (br. s., 0.55 H), 7.37 - 7.50 (m, 1 H), 7.31 (dd, J=12.9, 7.6 Hz, 1 H), 7.12 (dd, J = 7.1, 3.8 Hz, 1 

H), 3.73 - 3.90 (m, 1 H), 3.60 (d, J = 3.3 Hz, 0,45 H), 2.71 (s, 1.65 H), 2.60 (s, 1.35 H), 2.46 (s, 1.35 H), 2.16 (s, 1.65 H), 1.81 - 2.00 

(m, 1.65 H), 1.09- 1.54 (m, 6.35 H), 0.79 - 0.91 (m, 3 H) ppm; 13C NMR (75 MHz, CDCl3): δ = 202.2, 200.3, 195.5, 174.6, 158.9, 153.4, 

139.4, 138.0, 135.2, 134.6, 132.6, 132.2, 129.6, 129.3, 122.9, 122.0, 114.3, 69.1, 40.5, 39.8, 35.4, 32.8, 32.0, 31.8, 30.3, 27.2, 23.6, 

22.4, 22.4, 20.4, 18.4, 18.3, 14.0 ppm.  

IR: ṽ = 2956, 2928, 2859, 1700, 1650, 1594, 1379, 1235, 792 cm-1. 

HRMS (EI-TOF): [M+Na]+ calcd. for C17H22O2Na+: 281.1512; Found: 281.1509. 
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7-Methyl-2-propanoyl-3-(p-tolyl)indan-1-one 

 
Compound 3au was prepared following procedure A, starting from 2-methylbenzoic acid 1a (68.8 mg, 0.50 mmol) and (E)-1-(p-

tolyl)pent-1-en-3-one 2u (139.0 mg, 0.80 mmol). After purification, 3au was obtained as yellow oil (88 mg, 0.30 mmol, 60%) (exists as 

a 6.7:1 ratio of enol/keto tautomers). 
1H NMR (300 MHz, CDCl3): δ = 14.45 (br. s., 1 H), 7.19 - 7.32 (m, 1 H), 6.92 - 7.15 (m, 6 H), 4.72 (s, 1 H), 2.72 (s, 3 H), 2.27 (s, 3 H), 

1.93 - 2.18 (m, 2 H), 0.91 (t, J=7.6 Hz, 2 H) ppm; 13C NMR (75 MHz, CDCl3): δ = 204.0, 200.2, 194.6, 181.9, 157.9, 153.6, 139.9, 139.1, 

138.7, 137.6, 136.8, 136.5, 134.9, 134.2, 132.8, 132.2, 129.9, 129.6, 129.4, 129.4, 127.8, 127.6, 124.2, 123.0, 115.1, 71.5, 47.3, 45.4, 

36.9, 27.6, 21.0, 18.4, 18.2, 9.2, 7.3 ppm.  

IR: ṽ = 2976, 2922, 1698, 1648, 1599, 1511, 1476, 1456, 1318, 1226, 1182, 1162, 865, 765 cm-1. 

HRMS (EI-TOF): [M+H]+ calcd. for C20H21O2
+: 293.1536; Found: 293.1518. 

2-Hexanoyl-7-methyl-3-(p-tolyl)indan-1-one 

 
Compound 3av was prepared following procedure A, starting from 2-methylbenzoic acid 1a (68.8 mg, 0.50 mmol) and (E)-1-(p-tolyl)oct-

1-en-3-one (173.0 mg, 0.80 mmol). After purification, 3av was obtained as yellow solid (77 mg, 0.23 mmol, 46%) (exists as a 10:1 ratio 

of enol/keto tautomers). 

m.p.: 115 - 116 °C. 
1H NMR (300 MHz, CDCl3): δ = 14.47 (br. s., 1 H), 7.21 - 7.36 (m, 1 H), 6.95 - 7.18 (m, 6 H), 4.75 (s, 1 H), 2.75 (s, 3 H), 2.30 (s, 3 H), 

1.93 - 2.20 (m, 2 H), 1.37 - 1.65 (m, 1 H), 0.96 - 1.36 (m, 5 H), 0.67 - 0.94 (m, 3 H) ppm; 13C NMR (75 MHz, CDCl3): δ = 203.8, 195.6, 

180.4, 153.8, 138.9, 137.8, 136.5, 134.3, 133.0, 129.4, 127.7, 123.1, 115.7, 47.3, 34.0, 31.4, 25.1, 22.3, 21.0, 18.3, 13.8 ppm.  

IR: ṽ = 2951, 2923, 2860, 1700, 1642, 1593, 1511, 1377, 1264, 1225, 1180, 783, 762 cm-1. 

HRMS (EI-TOF): [M+H]+ calcd. for C23H27O2
+: 335.2006; Found: 335.2007. 

2-Benzoyl-7-methyl-3-phenyl-indan-1-one 

 
Compound 3aw was prepared following procedure A, starting from 2-methylbenzoic acid 1a (68.8 mg, 0.50 mmol) and chalcone (170.0 

mg, 0.80 mmol). After purification, 3aw was obtained as colorless solid (67 mg, 0.205 mmol, 41%).%) (exists as a 4.8:1 ratio of enol/keto 

tautomers). 

m.p.: 125 - 126 °C. 
1H NMR (300 MHz, CDCl3): δ = 15.40 (br. s., 1 H), 7.53 - 7.61 (m, 2 H), 7.20 - 7.38 (m, 4 H), 6.95 - 7.20 (m, 7 H), 5.16 (s, 1 H), 2.80 

(s, 3 H) ppm; 13C NMR (75 MHz, CDCl3): δ = 198.1, 172.4, 154.2, 141.5, 138.2, 134.3, 133.7, 133.3, 130.6, 129.6, 128.4, 128.2, 127.9, 

127.6, 126.6, 123.0, 115.0, 48.4, 18.4 ppm.  

IR: ṽ = 3060, 3027, 2960, 2922, 1707, 1672, 1591, 1568, 1375, 1260, 991, 901, 771, 653, 637 cm-1. 

HRMS (EI-TOF): [M+Na]+ calcd. for C23H18O2Na+: 349.1199; Found: 349.1192. 

General procedure B for synthesis of 3-arylindanone 

An oven-dried 10 mL vessel was charged with [IrCp*Cl2]2 (12.6 mg, 15 µmol), Indium(III) triflate (21.5 mg, 37.5 µmol), the corresponding 

(E)-β-aryl vinyl Ketones 2 (0.80 mmol), potassium carbonate (27.6 mg, 0.20 mmol) and the corresponding benzoic acid 1 (0.50 mmol). 

After flushing the vessel with 3 alternating vacuum and argon purge cycles, tAmylOH/H2O (3:1) (0.2 mL) was added via syringe. The 

resulting mixture was stirred at 140 °C for 16 h. Brine (20 mL) was added and the resulting mixture was extracted with ethyl acetate (3 

× 20 mL). The combined organic layers were dried over MgSO4, filtered, and the volatiles were removed under reduced pressure. The 

residue was purified by column chromatography (SiO2, ethyl acetate/cyclohexane gradient), yielding the corresponding 3-arylindanone. 
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7-Methyl-3-phenyl-indan-1-one 

 
Compound 4aa was prepared following procedure B, starting from 2-methylbenzoic acid 1a (68.8 mg, 0.50 mmol) and (E)-4-phenylbut-

3-en-2-one 2a (118.0 mg, 0.80 mmol). After purification, 4aa was obtained as colorless oil (92 mg, 0.414 mmol, 83%). 
1H NMR (300 MHz, CDCl3): δ = 7.34 - 7.42 (m, 1 H), 7.18 - 7.33 (m, 3 H), 7.08 - 7.16 (m, 3 H), 6.99 - 7.07 (m, 1 H), 4.48 (dd, J = 8.3, 

4.0 Hz, 1 H), 3.17 (dd, J = 19.1, 8.3 Hz, 1 H), 2.60 - 2.72 (m, 4 H) ppm; 13C NMR (75 MHz, CDCl3): δ = 206.8, 158.7, 144.0, 138.4, 

134.2, 134.1, 129.5, 128.8, 127.6, 126.8, 124.2, 47.2, 43.8, 18.3 ppm. 

MS (EI, 70 eV) m/z (%): 222.1 (100) [M+], 207.1 (33), 194.1 (15), 179.1 (42), 165.1 (9), 115.1 (15), 89.1 (10). 

IR: ṽ = 3027, 2922, 1702, 1592, 1495, 1475, 1204, 1150, 1067, 761, 700 cm-1. 

HRMS (EI-TOF): [M+H]+ calcd. for C16H15O+: 223.1117; Found: 223.1113. 

7-Ethyl-3-phenyl-indan-1-one 

 
Compound 4ba was prepared following procedure B, starting from 2-ethylbenzoic acid 1b (75.1 mg, 0.50 mmol) and (E)-4-phenylbut-

3-en-2-one 2a (118.0 mg, 0.80 mmol). After purification, 4ba was obtained as colorless oil (96 mg, 0.406 mmol, 81%). 
1H NMR (300 MHz, CDCl3): δ = 7.38 - 7.47 (m, 1 H), 7.26 - 7.33 (m, 2 H), 7.16 - 7.26 (m, 2 H), 7.09 - 7.15 (m, 2 H), 7.06 (d, J = 7.7 Hz, 

1 H), 4.49 (dd, J = 8.1, 4.0 Hz, 1 H), 3.05 - 3.27 (m, 3 H), 2.66 (dd, J = 18.9, 4.0 Hz, 1 H), 1.27 (t, J = 7.5 Hz, 3 H) ppm; 13C NMR (75 

MHz, CDCl3): δ = 206.5, 159.0, 144.9, 144.1, 134.5, 133.4, 128.8, 127.8, 127.6, 126.8, 124.2, 47.3, 43.9, 24.7, 14.9 ppm.  

MS (EI, 70 eV) m/z (%): 236.1 (100) [M+], 221.1 (23), 207.1 (24), 178.1 (34), 165.1 (13), 115.0 (12). 

IR: ṽ = 3290, 2968, 2930, 1690, 1586, 1475, 1448, 1281, 1232, 1213, 1043, 804, 760, 699 cm-1. 

HRMS (EI-TOF): [M+H]+ calcd. for C17H17O+: 237.1274; Found: 237.1274.  

3,7-Diphenylindan-1-one 

 
Compound 4ca was prepared following procedure B, starting from biphenyl-2-carboxylic acid 1c (101 mg, 0.50 mmol) and (E)-4-

phenylbut-3-en-2-one 2a (118.0 mg, 0.80 mmol). After purification, 4ca was obtained as colorless solid (90 mg, 0.317 mmol, 63%). 

m.p.: 80 - 81 °C. 
1H NMR (300 MHz, CDCl3): δ = 7.37 - 7.57 (m, 6 H), 7.20 - 7.37 (m, 5 H), 7.14 - 7.20 (m, 2 H), 4.55 (dd, J = 8.3, 4.0 Hz, 1 H), 3.20 (dd, 

J = 18.9, 8.3 Hz, 1 H), 2.70 (dd, J = 18.9, 4.2 Hz, 1 H) ppm; 13C NMR (75 MHz, CDCl3): δ = 204.5, 159.1, 143.9, 141.1, 137.8, 134.3, 

132.6, 129.9, 129.4, 128.9, 127.9, 127.8, 127.7, 126.9, 125.9, 47.4, 43.8 ppm.  

MS (EI, 70 eV) m/z (%): 284.1 (100) [M+], 265.1 (12), 252.1 (13), 239.1 (19), 178.1 (42), 152.1 (15), 91.0 (20). 

IR: ṽ = 3650, 2981, 2918, 2363, 1713, 1584, 1494, 1383, 1324, 1148, 1076, 1032, 703 cm-1. 

HRMS (EI-TOF): [M+H]+ calcd. for C21H17O+: 285.1274; Found: 285.1274. 

3-Phenyl-7-(trifluoromethoxy)indan-1-one 

 
Compound 4da was prepared following procedure B, starting from 2-(trifluoromethoxy)benzoic acid 1d (106 mg, 0.50 mmol) and (E)-

4-phenylbut-3-en-2-one 2a (118.0 mg, 0.80 mmol). After purification, 4da was obtained as colorless oil (67 mg, 0.23 mmol, 46%). 
1H NMR (300 MHz, CDCl3): δ = 7.55 (t, J = 8.0 Hz, 1 H), 7.06 - 7.35 (m, 7 H), 4.54 (dd, J = 8.1, 4.0 Hz, 1 H), 3.23 (dd, J = 19.2, 8.2 Hz, 

1 H), 2.72 (dd, J = 19.2, 4.1 Hz, 1 H) ppm; 13C NMR (75 MHz, CDCl3): δ = 201.3, 160.1, 145.1 (q, J = 2.2 Hz), 142.9, 136.0, 129.0, 
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128.2, 127.5, 127.2, 125.3, 120.3 (q, J = 259 Hz), 119.5 (q, J = 1.5 Hz), 47.2, 43.9 ppm; 19F NMR (235 MHz, CDCl3, 1,4-difluorobenzene 

as internal standard): δ = - 57.98 ppm. 

MS (EI, 70 eV) m/z (%): 292.1 (100) [M+], 272.1 (18), 249.1 (7), 215.0 (11), 207(12), 178.1 (62), 165.1 (22), 89.1 (7). 

IR: ṽ = 3030, 1718, 1608, 1495, 1473, 1455, 1248, 1208, 1153, 992, 699 cm-1. 

HRMS (EI-TOF): [M+H]+ calcd. for C16H12O2F3
+: 293.0784; Found: 293.0780.  

7-Anilino-3-phenyl-indan-1-one 

 
Compound 4ea was prepared following procedure B, starting from N-Phenylanthranilic acid 1e (112 mg, 0.50 mmol) and (E)-4-

phenylbut-3-en-2-one 2a (118.0 mg, 0.80 mmol). After purification, 4ea was obtained as yellow solid (74.5 mg, 0.25 mmol, 50%). 

m.p.: 122 - 123 °C. 
1H NMR (300 MHz, CDCl3): δ = 9.24 (s, 1 H), 7.30 - 7.43 (m, 6 H), 7.23 - 7.30 (m, 1 H), 7.08 - 7.23 (m, 4 H), 6.53 (dd, J = 7.4, 0.8 Hz, 

1 H), 4.50 (dd, J = 8.2, 3.8 Hz, 1 H), 3.26 (dd, J = 19.1, 8.1 Hz, 1 H), 2.74 (dd, J = 19.1, 3.7 Hz, 1 H) ppm; 13C NMR (75 MHz, CDCl3): 

δ = 206.9, 159.4, 144.7, 143.7, 139.9, 136.9, 129.3, 128.8, 127.6, 126.8, 123.8, 122.0, 120.5, 114.8, 109.5, 46.7, 44.0 ppm.  

IR: ṽ = 3339, 2981, 1676, 1589, 1513, 1494, 1470, 1452, 1352, 1239, 1164, 1077, 937, 769, 714, 703 cm-1. 

HRMS (EI-TOF): [M+H]+ calcd. for C21H18NO+: 300.1383; Found: 300.1378.  

7-Chloro-3-phenyl-indan-1-one 

 
Compound 4fa was prepared following procedure B, starting from 2-chlorobenzoic 1f (79.9 mg, 0.50 mmol) and (E)-4-phenylbut-3-en-

2-one 2a (118.0 mg, 0.80 mmol). After purification, 4fa was obtained as slightly yellow solid (55 mg, 0.226 mmol, 45%). 

m.p.: 105 - 106 °C. 
1H NMR (300 MHz, CDCl3): δ = 7.40 - 7.47 (m, 1 H), 7.21 - 7.36 (m, 4 H), 7.08 - 7.17 (m, 3 H), 4.51 (dd, J = 8.2, 4.1 Hz, 1 H), 3.25 (dd, 

J = 19.3, 8.3 Hz, 1 H), 2.73 (dd, J = 19.2, 4.1 Hz, 1 H) ppm; 13C NMR (75 MHz, CDCl3): δ = 202.5, 160.2, 143.0, 135.3, 132.5, 131.4, 

129.4, 128.9, 127.6, 127.1, 125.3, 47.3, 43.5 ppm.  

MS (EI, 70 eV) m/z (%): 242.0 (100) [M+], 207.1 (43), 178.1 (57), 165.0 (13), 151.1 (8), 89.0 (8). 

IR: ṽ = 3660, 2981, 2889, 2360, 1707, 1591, 1460, 1383, 1237, 1151, 1071, 954, 733 cm-1. 

HRMS (EI-TOF): [M+H]+ calcd. for C15H12OCl+: 243.0571; Found: 243.0571.  

6-Methyl-3-phenyl-indan-1-one 

 
Compound 4ga was prepared following procedure B, starting from 3-methylbenzoic 1g (68.8 mg, 0.50 mmol) and (E)-4-phenylbut-3-

en-2-one 2a (118.0 mg, 0.80 mmol). After purification, 4ga was obtained as colorless solid (79 mg, 0.355 mmol, 71%). 

m.p.: 87 - 88 °C. 
1H NMR (300 MHz, CDCl3): δ = 7.60 (s, 1 H), 7.34 - 7.41 (m, 1 H), 7.19 - 7.34 (m, 3 H), 7.07 - 7.18 (m, 3 H), 4.52 (dd, J = 8.0, 3.8 Hz, 

1 H), 3.21 (dd, J = 19.2, 8.0 Hz, 1 H), 2.66 (dd, J = 19.2, 3.8 Hz, 1 H), 2.41 (s, 3 H) ppm; 13C NMR (75 MHz, CDCl3): δ = 206.0, 155.4, 

143.9, 137.8, 136.9, 136.3, 128.8, 127.5, 126.8, 126.5, 123.2, 47.1, 44.1, 21.1 ppm.  

MS (EI, 70 eV) m/z (%): 222.1 (100) [M+], 207.1 (36), 194.1 (17), 178.1 (43), 165.1 (8), 115.0 (12). 

IR: ṽ = 1704, 1488, 1421, 1279, 1179, 1072, 852, 788, 701, 656 cm-1. 

HRMS (EI-TOF): [M+Na]+ calcd. for C16H14ONa+: 245.0937; Found: 245.0933. 
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6-Methoxy-3-phenyl-indan-1-one 

 
Compound 4ha was prepared following procedure B, starting from 3-methoxylbenzoic 1g (76.8 mg, 0.50 mmol) and (E)-4-phenylbut-

3-en-2-one 2a (118.0 mg, 0.80 mmol). After purification, 4ha was obtained as slightly yellow oil (61 mg, 0.255 mmol, 51%). 

m.p.: 71- 72 °C. 
1H NMR (300 MHz, CDCl3): δ = 7.19 - 7.33 (m, 4 H), 7.08 - 7.16 (m, 4 H), 4.51 (dd, J = 7.8, 3.6 Hz, 1 H), 3.85 (s, 3 H), 3.24 (dd, J = 

19.2, 7.8 Hz, 1 H), 2.68 (dd, J = 19.3, 3.5 Hz, 1 H) ppm; 13C NMR (75 MHz, CDCl3): δ = 205.9, 159.7, 150.8, 143.9, 138.0, 128.8, 127.6, 

127.5, 126.9, 124.5, 104.4, 55.6, 47.5, 43.8 ppm. 

MS (EI, 70 eV) m/z (%): 238.1 (100) [M+], 223.1 (11), 210.1 (34), 195.1 (23), 179.1 (14), 165.0 (27), 152.1 (17). 

IR: ṽ = 3027, 2956, 1700, 1489, 1429, 1282, 1240, 1166, 1075, 1044, 1022, 855, 841, 788, 698 cm-1. 

HRMS (EI-TOF): [M+Na]+ calcd. for C16H14O2Na+: 261.0886; Found: 261.0883. 

6-(Dimethylamino)-3-phenyl-indan-1-one 

 
Compound 4ia was prepared following procedure B, starting from 3-dimethylaminobenzoic acid 1i (84.3 mg, 0.50 mmol) and (E)-4-

phenylbut-3-en-2-one 2a (118.0 mg, 0.80 mmol). After purification, 4ia was obtained as yellow solid (66 mg, 0.263 mmol, 53%). 

m.p.: 94 - 95 °C. 
1H NMR (300 MHz, CDCl3): δ = 7.17 - 7.33 (m, 3 H), 7.08 - 7.16 (m, 3 H), 6.98 - 7.05 (m, 2 H), 4.48 (dd, J = 7.7, 3.5 Hz, 1 H), 3.22 (dd, 

J = 19.2, 7.8 Hz, 1 H), 3.00 (s, 6 H), 2.65 (dd, J = 19.2, 3.5 Hz, 1 H) ppm; 13C NMR (75 MHz, CDCl3): δ = 206.8, 150.5, 146.4, 144.6, 

137.6, 128.7, 127.5, 127.0, 126.7, 120.7, 104.4, 47.6, 43.5, 40.7 ppm.  

MS (EI, 70 eV) m/z (%): 251.1 (100) [M+], 222.1 (19), 207.1 (13), 178.1 (18), 174.1 (31), 165.1 (9). 

IR: ṽ = 3654, 2981, 2889, 2364 1698, 1462, 1382, 1253, 1155, 1701, 956, 813, 704, 645 cm-1. 

HRMS (EI-TOF): [M+H]+ calcd. for C17H18NO+: 252.1383; Found: 252.1379. 

N-(3-Oxo-1-phenyl-indan-5-yl)acetamide 

 
Compound 4ja was prepared following procedure B, starting from 3-acetamidobenzoic acid 1i (91.4 mg, 0.50 mmol) and (E)-4-

phenylbut-3-en-2-one 2a (118.0 mg, 0.80 mmol). After purification, 4ja was obtained as colorless solid (70 mg, 0.264 mmol, 53%). 

m.p.: 141 - 142 °C. 
1H NMR (300 MHz, CDCl3): δ = 7.95 - 8.09 (m, 2 H), 7.79 (d, J = 1.8 Hz, 1 H), 7.20 - 7.36 (m, 4 H), 7.07 - 7.15 (m, 2 H), 4.55 (dd, J = 

7.9, 3.7 Hz, 1 H), 3.25 (dd, J = 19.3, 8.0 Hz, 1 H), 2.69 (dd, J = 19.3, 3.7 Hz, 1 H), 2.22 (s, 3 H) ppm; 13C NMR (75 MHz, CDCl3): δ = 

206.1, 169.0, 153.5, 143.5, 138.2, 137.2, 128.9, 127.6, 127.5, 127.3, 127.0, 113.6, 47.3, 44.0, 24.4 ppm.  

MS (EI, 70 eV) m/z (%): 264.1 (58) [M+], 249.1 (100), 221.1 (19), 178.1 (25), 165.1 (5), 115.0 (9). 

IR: ṽ = 3659, 2981, 2899, 2362, 1705, 1462, 1382, 1252, 1153, 1079, 955, 697 cm-1. 

HRMS (EI-TOF): [M+H]+ calcd. for C17H16NO2
+: 266.1176; Found: 266.1173. 

5,7-Dimethyl-3-phenyl-indan-1-one 

 
Compound 4ka was prepared following procedure B, starting from 2,4-dimethylbenzoic acid 1k (76.6 mg, 0.50 mmol) and (E)-4-

phenylbut-3-en-2-one 2a (118.0 mg, 0.80 mmol). After purification, 4ka was obtained as colorless solid (86 mg, 0.364 mmol, 73%). 

m.p.: 102 -103 °C. 
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1H NMR (300 MHz, CDCl3): δ = 7.18 - 7.33 (m, 3 H), 7.08 - 7.15 (m, 2 H), 6.90 - 6.97 (m, 1 H), 6.83 (s, 1 H), 4.42 (dd, J = 8.2, 3.9 Hz, 

1 H), 3.15 (dd, J = 18.9, 8.3 Hz, 1 H), 2.57 - 2.70 (m, 4 H), 2.29 (s, 3 H) ppm; 13C NMR (75 MHz, CDCl3): δ = 206.3, 159.3, 145.4, 144.2, 

138.2, 131.9, 130.8, 128.8, 127.6, 126.7, 124.5, 47.4, 43.8, 21.8, 18.2 ppm.  

MS (EI, 70 eV) m/z (%): 236.1 (100) [M+], 221.1 (41), 208.1 (14), 193.1 (27), 178.1 (22), 159.1 (10). 

IR: ṽ = 2919, 2362, 1699, 1601, 1452, 1396, 1376, 1250, 1198, 1150 1017, 867, 764, 704, 617 cm-1. 

HRMS (EI-TOF): [M+H]+ calcd. for C17H17O+: 237.1274; Found: 237.1269.  

5-Fluoro-7-methyl-3-phenyl-indan-1-one 

 
Compound 4la was prepared following procedure B, starting from 4-fluoro-2-methylbenzoic acid 1l (81.1 mg, 0.50 mmol) and (E)-4-

phenylbut-3-en-2-one 2a (118.0 mg, 0.80 mmol). After purification, 4la was obtained as colorless solid (65 mg, 0.271 mmol, 54%). 

m.p.: 67 - 68 °C. 
1H NMR (300 MHz, CDCl3): δ = 7.20 - 7.36 (m, 3 H), 7.07 - 7.15 (m, 2 H), 6.85 (ddt, J = 9.7, 2.2, 0.7, 0.7 Hz, 1 H), 6.70 (ddd, J = 8.4, 

1.2, 0.6 Hz, 1 H), 4.46 (dd, J = 8.1, 4.0 Hz, 1 H), 3.20 (dd, J = 19.1, 8.3 Hz, 1 H), 2.63 - 2.75 (m, 4 H) ppm; 13C NMR (75 MHz, CDCl3): 

δ = 204.9, 166:4 (d, J = 256 Hz), 161.8 (d, J = 10.0 Hz), 143.2, 141.7 (d, J = 10.0 Hz), 130.7 (d, J = 1.7 Hz), 128.9, 127.6, 127.1, 117.4 

(d, J = 22.7 Hz), 110.8 (d, J = 22.1 Hz), 47.5, 43.9 (d, J = 2.2 Hz), 18.4 (d, J = 1.7 Hz) ppm.  

MS (EI, 70 eV) m/z (%): 240.1 (100) [M+], 225.1 (31), 211.1 (19), 196.1 (35), 163.0 (13), 133.0 (11). 

IR: ṽ = 2981, 2360, 1699, 1594, 1495, 1454, 1327, 1259, 1238, 1121, 1057, 876, 703, 628 cm-1. 

HRMS (EI-TOF): [M+H]+ calcd. for C16H14OF+: 241.1023; Found: 241.1025. 

6-Bromo-7-methyl-3-phenyl-indan-1-one 

 
Compound 4ma was prepared following procedure B, starting from 3-bromo-2-methylbenzoic acid 1m (111 mg, 0.50 mmol) and (E)-4-

phenylbut-3-en-2-one 2a (118.0 mg, 0.80 mmol). After purification, 4ma was obtained as colorless solid (100 mg, 0.332 mmol, 66%). 

m.p.: 78 - 79 °C. 
1H NMR (300 MHz, CDCl3): δ = 7.66 (d, J = 8.3 Hz, 1 H), 7.20 - 7.36 (m, 3 H), 7.06 - 7.16 (m, 2 H), 6.95 (d, J = 8.1 Hz, 1 H), 4.43 (dd, 

J = 8.1, 4.0 Hz, 1 H), 3.23 (dd, J = 19.2, 8.2 Hz, 1 H), 2.64 - 2.81 (m, 4 H) ppm; 13C NMR (75 MHz, CDCl3): δ = 205.6, 157.9, 143.4, 

138.3, 138.1, 135.4, 128.9, 127.6, 127.1, 125.7, 125.5, 47.5, 43.2, 17.1 ppm.  

MS (EI, 70 eV) m/z (%): 300.0 (100) [M+], 221.1 (85), 191.1 (27), 178.1 (87), 165.0 (16), 115.1 (26), 89.1 (18). 

IR: ṽ = 3661, 2981, 2889, 1701, 1382, 1252, 1152, 1072, 954 cm-1. 

HRMS (EI-TOF): [M+H]+ calcd. for C16H14OBr+: 303.0202; Found: 303.0206. 

3-Phenyl-2,3-dihydrocyclopenta[a]naphthalen-3-one 

 
Compound 4na was prepared following procedure B, starting from 2-naphthoic acid 1n (87.0 mg, 0.50 mmol) and (E)-4-phenylbut-3-

en-2-one 2a (118.0 mg, 0.80 mmol). After purification, 4na was obtained as colorless solid (93 mg, 0.36 mmol, 72%). 

m.p.: 115 - 116 °C. 
1H NMR (300 MHz, CDCl3): δ = 9.18 - 9.26 (m, 1 H), 7.99 (d, J = 8.4 Hz, 1 H), 7.88 (d, J = 8.3 Hz, 1 H), 7.70 (ddd, J = 8.3, 7.0, 1.4 Hz, 

1 H), 7.53 - 7.61 (m, 1 H), 7.18 - 7.35 (m, 4 H), 7.09 - 7.18 (m, 2 H), 4.62 (dd, J = 7.7, 3.3 Hz, 1 H), 3.33 (dd, J = 19.1, 7.7 Hz, 1 H), 

2.79 (dd, J = 19.1, 3.3 Hz, 1 H) ppm; 13C NMR (75 MHz, CDCl3): δ = 206.5, 160.7, 143.4, 136.2, 132.8, 130.7, 129.1, 129.0, 128.9, 

128.1, 127.7, 127.0, 126.9, 124.3, 123.8, 47.4, 44.4 ppm.  

MS (EI, 70 eV) m/z (%): 258.1 (100) [M+], 243.1 (13), 229.1 (36), 215.1 (21), 152.0 (15), 114.0 (12), 101.0 (7). 

IR: ṽ = 2981, 1694, 1178, 1109, 933, 831, 797, 768, 759, 728, 697, 643 cm-1. 

HRMS (EI-TOF): [M+H]+ calcd. for C19H15O+: 259.1117; Found: 259.1117.  
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1-Phenyl-1,2-dihydrocyclopenta[b]naphthalen-3-one 

 
Compound 4oa was prepared following procedure B, starting from 2-naphthoic acid 1o (87.0 mg, 0.50 mmol) and (E)-4-phenylbut-3-

en-2-one 2a (118.0 mg, 0.80 mmol). After purification, 4oa was obtained as colorless solid (75 mg, 0.29 mmol, 58%). 

m.p.: 181 - 182 °C. 
1H NMR (300 MHz, CDCl3): δ = 8.37 (s, 1 H), 7.95 - 8.06 (m, 1 H), 7.75 (d, J = 8.1 Hz, 1 H), 7.63 - 7.70 (m, 1 H), 7.45 - 7.60 (m, 2 H), 

7.21 - 7.39 (m, 3 H), 7.12 - 7.21 (m, 2 H), 4.66 - 4.78 (m, 1 H), 3.33 (dd, J = 19.2, 8.5 Hz, 1 H), 2.80 (dd, J = 19.3, 4.8 Hz, 1 H) ppm; 
13C NMR (75 MHz, CDCl3): δ = 206.1, 151.2, 144.3, 137.3, 134.4, 132.5, 130.4, 128.9, 128.6, 128.0, 127.7, 126.9, 126.4, 125.4, 124.2, 

47.6, 44.2 ppm.  

MS (EI, 70 eV) m/z (%): 258.1 (100) [M+], 243.0 (13), 229.1 (33), 215.1 (21), 152.0 (15), 114.0 (12), 101.0 (7). 

IR: ṽ = 2981, 2889, 2363, 1709, 1625, 1454, 1383, 1170, 964, 885, 767, 697, 637 cm-1. 

HRMS (EI-TOF): [M+H]+ calcd. for C19H15O+: 259.1117; Found: 259.1117. 

3-Phenylindan-1-one 

 
Compound 4pa was prepared following procedure B, starting from benzoic acid 1p (61.7 mg, 0.50 mmol) and (E)-4-phenylbut-3-en-2-

one 2a (118.0 mg, 0.80 mmol). After purification, 4pa was obtained as colorless solid (31 mg, 0.15 mmol, 30%). 

m.p.: 72 - 73 °C. 
1H NMR (300 MHz, CDCl3): δ = 7.82 (d, J = 7.5 Hz, 1 H), 7.57 (td, J = 7.5, 1.3 Hz, 1 H), 7.38 - 7.49 (m, 1 H), 7.21 - 7.36 (m, 4 H), 7.08 

- 7.16 (m, 2 H), 4.58 (dd, J = 8.1, 3.9 Hz, 1 H), 3.24 (dd, J = 19.3, 8.1 Hz, 1 H), 2.70 (dd, J = 19.3, 3.9 Hz, 1 H) ppm; 13C NMR (75 MHz, 

CDCl3): δ = 206.0, 157.9, 143.6, 136.7, 135.0, 128.9, 127.8, 127.6, 126.9, 126.8, 123.4, 46.8, 44.4 ppm.  

MS (EI, 70 eV) m/z (%): 208.1 (100) [M+], 193.1 (15), 179.1 (35), 165.1 (27), 152.1 (7), 130.0 (8), 77.0 (11). 

IR: ṽ = 2922, 1713, 1600, 1494, 1452, 1262, 1091, 752, 699 cm-1. 

HRMS (EI-TOF): [M+Na]+ calcd. for C15H12ONa+: 231.0780; Found: 231.0776.  

7-(3-Oxo-1-phenyl-butyl)-3-phenyl-indan-1-one 

 
Compound 4pa’ was prepared following procedure B, starting from benzoic acid 1p (61.7 mg, 0.50 mmol) and (E)-4-phenylbut-3-en-2-

one 2a (118.0 mg, 0.80 mmol). After purification, 4pa’ was obtained as slightly yellow solid (58 mg, 0.164 mmol, 33%). 

m.p.: 105 - 106 °C. 
1H NMR (300 MHz, CDCl3): δ = 7.40 - 7.47 (m, 1 H), 7.16 - 7.39 (m, 9 H), 7.10 - 7.16 (m, 2 H), 7.08 (d, J = 7.5 Hz, 1 H), 6.02 (t, J = 7.9 

Hz, 1 H), 4.47 (dd, J = 8.2, 3.9 Hz, 1 H), 3.12 - 3.28 (m, 3 H), 2.72 (dd, J = 19.1, 4.0 Hz, 1 H), 2.17 (s, 3 H) ppm; 13C NMR (75 MHz, 

CDCl3): δ = 206.8, 206.4, 159.3, 144.3, 143.7, 142.5, 134.7, 132.8, 128.9, 128.5, 128.3, 127.7, 126.9, 126.6, 126.3, 125.0, 49.8, 47.4, 

43.7, 39.4, 29.6 ppm.  

IR: ṽ = 2918, 1699, 1586, 1494, 1473, 1453, 1407, 1264, 1231, 1192, 1158, 760, 699 cm-1. 

HRMS (EI-TOF): [M+H]+ calcd. for C25H23O2
+: 355.1693; Found: 355.1692. 
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7-Methyl-3-(p-tolyl)indan-1-one 

 
Compound 4ab was prepared following procedure B, starting from 2-methylbenzoic acid 1a (68.8 mg, 0.50 mmol) and (E)-4-(p-tolyl)but-

3-en-2-one 2b (128.0 mg, 0.80 mmol). After purification, 4ab was obtained as colorless oil (85 mg, 0.36 mmol, 72%). 
1H NMR (300 MHz, CDCl3): δ = 7.37 - 7.45 (m, 1 H), 6.99 - 7.18 (m, 6 H), 4.48 (dd, J = 8.1, 3.9 Hz, 1 H), 3.19 (dd, J = 19.1, 8.3 Hz, 1 

H), 2.62 - 2.75 (m, 4 H), 2.34 (s, 3 H) ppm; 13C NMR (75 MHz, CDCl3): δ = 207.0, 158.9, 141.0, 138.4, 136.4, 134.2, 134.1, 129.5, 

129.5, 127.5, 124.1, 47.3, 43.5, 21.0, 18.3 ppm.  

MS (EI, 70 eV) m/z (%): 236.1 (100) [M+], 221.1 (76), 208.1 (12), 193.1 (28), 178.1 (31), 165.1 (8), 115.1 (16). 

IR: ṽ = 2920, 1702, 1592, 1513, 1475, 1257, 1086, 788, 625 cm-1.  

HRMS (EI-TOF): [M+H]+ calcd. for C17H17O+: 237,1274; Found: 237.1270. 

3-(4-Methoxyphenyl)-7-methyl-indan-1-one 

 
Compound 4ac was prepared following procedure B, starting from 2-methylbenzoic acid 1a (68.8 mg, 0.50 mmol) and (E)-4-(4-

methoxyphenyl)but-3-en-2-one 2c (176.2 mg, 0.80 mmol). After purification, 4ac was obtained as colorless solid (67 mg, 0.266 mmol, 

72%). 

m.p.: 60 - 61 °C. 
1H NMR (300 MHz, CDCl3): δ = 7.36 - 7.45 (m, 1 H), 7.14 (d, J = 7.2 Hz, 1 H), 7.00 - 7.10 (m, 3 H), 6.81 - 6.90 (m, 2 H), 4.47 (dd, J = 

8.1, 4.0 Hz, 1 H), 3.80 (s, 3 H), 3.18 (dd, J = 19.0, 8.2 Hz, 1 H), 2.58 - 2.74 (m, 4 H) ppm; 13C NMR (75 MHz, CDCl3): δ = 207.0, 159.0, 

158.4, 138.4, 136.1, 134.3, 134.1, 129.5, 128.6, 124.1, 114.2, 55.2, 47.5, 43.1, 18.4 ppm. 

MS (EI, 70 eV) m/z (%): 252.1 (100) [M+], 237.1 (70), 224.1 (11), 209.1 (25), 194.1 (30), 131.1 (16). 

IR: ṽ = 2958, 1701, 1593, 1510, 1302, 1247, 1234, 1175, 1031, 834, 807, 787 cm-1. 

HRMS-ESI (m/z): [M+H]+ calcd. for C17H17O2
+: 253,1223; Found: 253.1218. 

7-Methyl-3-(4-phenylphenyl)indan-1-one 

 
Compound 4ad was prepared following procedure B, starting from 2-methylbenzoic acid 1a (68.8 mg, 0.50 mmol) and (E)-4-(4-

phenylphenyl)but-3-en-2-one 2d (178.0 mg, 0.80 mmol). After purification, 4ad was obtained as colorless solid (95 mg, 0.32 mmol, 

64%). 

m.p.: 121 - 122 °C. 
1H NMR (300 MHz, CDCl3): δ = 7.53 - 7.62 (m, 4 H), 7.40 - 7.49 (m, 3 H), 7.32 - 7.39 (m, 1 H), 7.22 - 7.25 (m, 1 H), 7.16 - 7.22 (m, 2 

H), 7.11 - 7.16 (m, 1 H), 4.57 (dd, J = 8.2, 3.9 Hz, 1 H), 3.24 (dd, J =19.0, 8.2 Hz, 1 H), 2.68 - 2.78 (m, 4 H) ppm; 13C NMR (75 MHz, 

CDCl3): δ = 206.8, 158.6, 143.1, 140.6, 139.8, 138.5, 134.3, 134.1, 129.7, 128.8, 128.1, 127.5, 127.3, 127.0, 124.2, 47.3, 43.6, 18.4 

ppm.  

MS (EI, 70 eV) m/z (%): 298.1 (100) [M+], 272.1 (11), 221.1 (39), 191.1 (17), 178.1 (42), 145.1 (11), 115.0 (16). 

IR: ṽ = 2981, 2890, 2365, 1696, 1594, 1382, 1148, 1085, 948, 765 cm-1.  

HRMS (EI-TOF): [M+H]+ calcd. for C22H19O+: 299.1430; Found: 299.1425. 
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3-(4-Acetylphenyl)-7-methyl-indan-1-one 

 
Compound 4ae was prepared following procedure B, starting from 2-methylbenzoic acid 1a (68.8 mg, 0.50 mmol) and (E)-4-(4-

acetylphenyl)but-3-en-2-one 2e (151.0 mg, 0.80 mmol). After purification, 4ae was obtained as deeply red solid (75 mg, 0.284 mmol, 

57%). 

m.p.: 110 - 111 °C. 
1H NMR (300 MHz, CDCl3): δ = 7.91 (d, J = 8.3 Hz, 2 H), 7.37 - 7.47 (m, 1 H), 7.14 - 7.26 (m, 3 H), 7.03 (d, J = 7.7 Hz, 1 H), 4.58 (dd, 

J = 8.3, 3.9 Hz, 1 H), 3.22 (dd, J=18.9, 8.3 Hz, 1 H), 2.61 - 2.75 (m, 4 H), 2.59 (s, 3 H) ppm; 13C NMR (75 MHz, CDCl3): δ = 206.1, 

197.5, 157.7, 149.5, 138.8, 135.9, 134.5, 134.1, 129.9, 129.0, 127.9, 124.1, 46.9, 43.8, 26.6, 18.3 ppm.  

MS (EI, 70 eV) m/z (%): 264.1 (57) [M+], 249.1 (100), 221.1 (19), 178.1 (25), 165.1 (5), 115.1 (9). 

IR: ṽ = 2926, 1697, 1679, 1607, 1592, 1356, 1269, 1181, 956, 849, 776 cm-1.  

HRMS (EI-TOF): [M+H]+ calcd. for C18H17O2
+: 265.1223; Found: 265.1220. 

7-Methyl-3-[4-(trifluoromethyl)phenyl]indan-1-one 

 
Compound 4af was prepared following procedure A, starting from 2-methylbenzoic acid 1a (68.8 mg, 0.50 mmol) and (E)-4-[4-

(trifluoromethyl)phenyl]but-3-en-2-one 2f (171.0 mg, 0.80 mmol). After purification, 4af was obtained as slightly yellow solid (108 mg, 

0.37 mmol, 74%). 

m.p.: 134 - 135 °C. 
1H NMR (300 MHz, CDCl3): δ = 7.54 - 7.60 (m, 2 H), 7.40 - 7.47 (m, 1 H), 7.26 (d, J = 8.1 Hz, 2 H), 7.19 (d, J = 7.3 Hz, 1 H), 7.04 (d, J 

= 7.7 Hz, 1 H), 4.59 (dd, J = 8.2, 3.9 Hz, 1 H), 3.23 (dd, J = 19.1, 8.3 Hz, 1 H), 2.59 - 2.75 (m, 4 H) ppm; 13C NMR (75 MHz, CDCl3): δ 

= 206.0, 157.6, 148.2, 138.8, 134.5, 134.1, 130.0, 129.4, 128.0, 125.8 (q, J = 3.8 Hz), 124.1 (q, J = 272 Hz), 47.0, 43.6, 18.3 ppm; 19F 

NMR (235 MHz, CDCl3, 1,4-difluorobenzene as internal standard): δ = - 62.71 ppm. 

MS (EI, 70 eV) m/z (%): 290.1 (100) [M+], 275.1 (25), 262.1 (15), 147.1 (17), 221.1 (20), 193.1 (11), 178.1 (26), 145.1 (14), 115.1 (13). 

IR: ṽ = 2982, 2919, 1694, 1593, 1478, 1422, 1326, 1110, 1067, 850, 762 cm-1. 

HRMS (EI-TOF): [M+H]+ calcd. for C17H14OF3
+: 291.0991; Found: 291.0994. 

3-(4-Fluorophenyl)-7-methyl-indan-1-one 

 
Compound 4ag was prepared following procedure B, starting from 2-methylbenzoic acid 1a (68.8 mg, 0.50 mmol) and (E)-4-(4-

fluorophenyl)but-3-en-2-one 2g (131.0 mg, 0.80 mmol). After purification, 4ag was obtained as colorless oil (89 mg, 0.37 mmol, 74%). 
1H NMR (300 MHz, CDCl3): δ = 7.37 - 7.47 (m, 1 H), 7.16 (d, J = 7.3 Hz, 1 H), 6.94 - 7.13 (m, 5 H), 4.51 (dd, J = 8.2, 3.9 Hz, 1 H), 3.20 

(dd, J = 19.1, 8.3 Hz, 1 H), 2.70 (s, 3 H), 2.62 (dd, J = 19.0, 3.9 Hz, 1 H) ppm; 13C NMR (75 MHz, CDCl3): δ = 206.5, 161.7 (d, J = 245 

Hz), 158.4, 139.8 (d, J = 3.3 Hz), 138.6, 134.4, 134.1, 129.7, 129.1 (d, J = 7.7 Hz), 124.1, 115.6 (d, J = 21.6 Hz), 47.3, 43.1, 18.4 ppm.  

MS (EI, 70 eV) m/z (%): 240.1 (100) [M+], 225.1 (30), 197.1 (41), 183.1 (8), 144.1 (9), 115.1 (11). 

IR: ṽ = 3272, 2923, 1700, 1593, 1508, 1476, 1222, 1159, 1005, 836, 793, 624 cm-1. 

HRMS (EI-TOF): [M+H]+ calcd. for C16H14OF+: 241.1023; Found: 241.1024. 
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3-(4-Chlorophenyl)-7-methyl-indan-1-one 

 
Compound 4ah was prepared following procedure B, starting from 2-methylbenzoic acid 1a (68.8 mg, 0.50 mmol) and (E)-4-(4-

chlorophenyl)but-3-en-2-one 2h (145.0 mg, 0.80 mmol). After purification, 4ah was obtained as slightly yellow oil (84 mg, 0.327 mmol, 

65%). 
1H NMR (300 MHz, CDCl3): δ = 7.37 - 7.45 (m, 1 H), 7.23 - 7.30 (m, 2 H), 7.12 - 7.17 (m, 1 H), 7.00 - 7.08 (m, 3 H), 4.48 (dd, J = 8.3, 

4.0 Hz, 1 H), 3.18 (dd, J = 18.9, 8.3 Hz, 1 H), 2.68 (s, 3 H), 2.60 (dd, J = 18.9, 4.0 Hz, 1 H) ppm; 13C NMR (75 MHz, CDCl3): δ = 206.3, 

158.1, 142.5, 138.6, 134.4, 134.1, 132.6, 129.8, 129.0, 128.9, 124.0, 47.1, 43.2, 18.3 ppm.  

MS (EI, 70 eV) m/z (%): 256.1 (100) [M+], 241.1 (56), 227.1 (41), 196.1 (32), 147.0 (41), 123.0 (35), 95.0 (26). 

IR: ṽ = 3357, 2922, 1701, 1593, 1490, 1475, 1401, 1233, 1090, 1013, 828, 774, 624 cm-1. 

HRMS (EI-TOF): [M+H]+ calcd. for C16H14OCl+: 257.0728; Found: 257.0721. 

3-(4-Bromophenyl)-7-methyl-indan-1-one 

 
Compound 4ai was prepared following procedure B, starting from 2-methylbenzoic acid 1a (68.8 mg, 0.50 mmol) and (E)-4-(4-

bromophenyl)but-3-en-2-one 2i (180.0 mg, 0.80 mmol). After purification, 4ai was obtained as slightly yellow solid (116 mg, 0.385 mmol, 

77%). 

m.p.: 77 - 77 °C. 
1H NMR (300 MHz, CDCl3): δ = 7.37 - 7.47 (m, 3 H), 7.13 - 7.20 (m, 1 H), 6.97 - 7.07 (m, 3 H), 4.48 (dd, J = 8.3, 4.0 Hz, 1 H), 3.19 (dd, 

J = 19.0, 8.2 Hz, 1 H), 2.70 (s, 3 H), 2.61 (dd, J = 18.9, 4.0 Hz, 1 H) ppm; 13C NMR (75 MHz, CDCl3): δ = 206.3, 158.0, 143.1, 138.6, 

134.4, 134.1, 131.9, 129.8, 129.3, 124.0, 120.6, 47.1, 43.3, 18.3 ppm.  

MS (EI, 70 eV) m/z (%): 300.0 (91) [M+], 221.1 (100), 191.1 (27), 178.1 (87), 165.0 (16), 115.1 (26), 89.1 (18). 

IR: ṽ = 2967, 1693, 1592, 1487, 1474, 1259, 1235, 1071, 1040, 1080, 798 cm-1. 

HRMS (EI-TOF): [M+H]+ calcd. for C16H14OBr+: 303.0202; Found: 303.0204. 

4-(4-Methyl-3-oxo-indan-1-yl)benzonitrile 

 
Compound 4aj was prepared following procedure B, starting from 2-methylbenzoic acid 1a (68.8 mg, 0.50 mmol) and 4-[(E)-3-oxobut-

1-enyl]benzonitrile 2j (137.0 mg, 0.80 mmol) using [IrCp*Cl2]2 (21.0 mg, 25 µmol). After purification, 4aj was obtained as colorless solid 

(86 mg, 0.345 mmol, 69%). 

m.p.: 125 - 126 °C. 
1H NMR (300 MHz, CDCl3): δ = 7.56 - 7.64 (m, 2 H), 7.39 - 7.47 (m, 1 H), 7.21 - 7.27 (m, 2 H), 7.15 - 7.21 (m, 1 H), 6.97 - 7.06 (m, 1 

H), 4.58 (dd, J = 8.3, 3.9 Hz, 1 H), 3.22 (dd, J = 19.0, 8.3 Hz, 1 H), 2.69 (s, 3 H), 2.61 (dd, J = 19.0, 3.9 Hz, 1 H) ppm; 13C NMR (75 

MHz, CDCl3): δ = 205.5, 157.0, 149.5, 138.9, 134.5, 134.1, 132.6, 130.1, 128.4, 124.0, 118.6, 110.8, 46.7, 43.7, 18.3 ppm.  

MS (EI, 70 eV) m/z (%): 247.1 (100) [M+], 232.1 (27), 219.1 (17), 204.1 (38), 145.0 (10), 115.1 (13), 89.0 (7). 

IR: ṽ = 3648, 2981, 2890, 1697, 1474, 1382, 1255, 1151, 1080, 955 cm-1. 

HRMS (EI-TOF): [M+H]+ calcd. for C17H14NO+: 248.1070; Found: 248.1066. 
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Methyl 4-(4-methyl-3-oxo-indan-1-yl)benzoate 

 
Compound 4ak was prepared following procedure B, starting from 2-methylbenzoic acid 1a (68.8 mg, 0.50 mmol) and methyl 4-[(E)-3-

oxobut-1-enyl]benzoate 2k (163.0 mg, 0.80 mmol). After purification, 4ak was obtained as colorless solid (68mg, 0.24 mmol, 48%). 

m.p.: 116 - 117 °C. 
1H NMR (300 MHz, CDCl3): δ = 7.95 - 8.02 (m, 2 H), 7.38 - 7.45 (m, 1 H), 7.14 - 7.23 (m, 3 H), 7.00 - 7.06 (m, 1 H), 4.57 (dd, J = 8.3, 

4.0 Hz, 1 H), 3.90 (s, 3 H), 3.21 (dd, J = 18.9, 8.3 Hz, 1 H), 2.60 - 2.73 (m, 4 H) ppm; 13C NMR (75 MHz, CDCl3): δ = 206.2, 166.7, 

157.8, 149.3, 138.7, 134.4, 134.1, 130.2, 129.9, 128.8, 127.7, 124.1, 52.1, 46.9, 43.8, 18.3 ppm. 

MS (EI, 70 eV) m/z (%): 281.0 (1) [M+], 249.1 (100), 178.1 (21), 165.1 (4), 145.0 (6), 124.4 (9), 115.0 (6). 

IR: ṽ = 3668, 2981, 2890, 2362, 1720, 1697, 1473, 1383, 1257, 1154, 1072, 954 cm-1. 

HRMS (EI-TOF): [M+H]+ calcd. for C18H17O3
+: 281.1172; Found: 271.1175. 

7-Methyl-3-(4-methylsulfonylphenyl)indan-1-one 

 
Compound 4al was prepared following procedure B, starting from 2-methylbenzoic acid 1a (68.8 mg, 0.50 mmol) and (E)-4-(4-

methylsulfonylphenyl)but-3-en-2-one 2l (179.0 mg, 0.80 mmol) using [IrCp*Cl2]2 (21.0 mg, 25 µmol), After purification, 4al was obtained 

as colorless solid (113 mg, 0.376 mmol, 75%). 

m.p.: 151 - 152 °C. 
1H NMR (300 MHz, CDCl3): δ = 7.84 - 7.92 (m, 2 H), 7.39 - 7.50 (m, 1 H), 7.29 - 7.38 (m, 2 H), 7.15 - 7.23 (m, 1 H), 6.98 - 7.06 (m, 1 

H), 4.62 (dd, J = 8.3, 4.0 Hz, 1 H), 3.23 (dd, J = 19.0, 8.3 Hz, 1 H), 3.05 (s, 3 H), 2.70 (s, 3 H), 2.63 (dd, J = 19.0, 3.9 Hz, 1 H) ppm; 13C 

NMR (75 MHz, CDCl3): δ = 205.6, 157.1, 150.5, 139.1, 138.9, 134.6, 134.1, 130.2, 128.6, 128.0, 124.0, 46.8, 44.4, 43.6, 18.3 ppm.  

MS (EI, 70 eV) m/z (%): 300.1 (100) [M+], 285.1 (7), 272.1 (11), 221.1 (10), 178.1 (42), 165.1 (13), 115.1 (16). 

IR: ṽ = 3654, 2981, 2889, 1707, 1593, 1471, 1317, 1144, 1088, 1007, 775 cm-1. 

HRMS (EI-TOF): [M+H]+ calcd. for C17H17O3S+: 301.0893; Found: 301.0889. 

N,N-Diethyl-4-(4-methyl-3-oxo-indan-1-yl)benzamide 

 
Compound 4am was prepared following procedure B, starting from 2-methylbenzoic acid 1a (68.8 mg, 0.50 mmol) and N,N-diethyl-4-

[(E)-3-oxobut-1-enyl]benzamide 2m (196.0 mg, 0.80 mmol). After purification, 4am was obtained as colorless solid (105 mg, 0.327 

mmol, 65%). 

m.p.: 121 - 122 °C. 
1H NMR (300 MHz, CDCl3): δ = 7.38 - 7.45 (m, 1 H), 7.29 - 7.35 (m, 2 H), 7.11 - 7.19 (m, 3 H), 7.01 - 7.09 (m, 1 H), 4.53 (dd, J = 8.2, 

3.9 Hz, 1 H), 3.14 - 3.65 (m, 5 H), 2.59 - 2.74 (m, 4 H), 1.18 (d, J = 22.0 Hz, 6 H) ppm; 13C NMR (75 MHz, CDCl3): δ = 206.5, 170.9, 

158.1, 145.1, 138.5, 135.8, 134.3, 134.1, 129.7, 127.7, 126.9, 124.2, 47.1, 43.6, 43.2, 39.2, 18.3, 14.2, 12.9 ppm.  

IR: ṽ = 2980, 2934, 1695, 1625, 1465, 1427, 1380, 1317, 1291, 1254, 1093, 940, 853, 803 cm-1. 

HRMS (EI-TOF): [M+H]+ calcd. for C21H24NO2
+: 322.1801; Found: 322.1796. 
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3-(2-Fluorophenyl)-7-methyl-indan-1-one 

 
Compound 4an was prepared following procedure B, starting from 2-methylbenzoic acid 1a (68.8 mg, 0.50 mmol) and (E)-4-(2-

fluorophenyl)but-3-en-2-one 2n (131.0 mg, 0.80 mmol). After purification, 4an was obtained as colorless solid (72 mg, 0.30 mmol, 60%). 

m.p.: 84 - 85 °C. 
1H NMR (300 MHz, CDCl3): δ = 7.39 - 7.48 (m, 1 H), 7.19 - 7.28 (m, 1 H), 7.17 (dd, J = 7.3, 0.7 Hz, 1 H), 7.03 - 7.14 (m, 3 H), 6.95 - 

7.02 (m, 1 H), 4.83 (dd, J = 8.3, 4.0 Hz, 1 H), 3.14 - 3.27 (m, 1 H), 2.64 - 2.75 (m, 4 H) ppm; 13C NMR (75 MHz, CDCl3): δ = 206.4, 

160.9 (d, J = 246 Hz),159.2, 157.4, 138.7, 134.3, 134.2, 130.7 (d, J = 13.8 Hz), 129.8, 128.8 (d, J = 3.9 Hz), 128.5 (d, J = 8.3 Hz), 

124.4(d, J = 3.3 Hz), 124.0, 115.6 (d, J = 21.6 Hz), 45.7(d, J = 1.1 Hz), 36.9 (d, J = 2.8 Hz), 18.4 ppm; 19F NMR (235 MHz, CDCl3, 

α,α,α-trifluorotoluene as internal standard): δ = - 119.68 ppm. 

MS (EI, 70 eV) m/z (%): 240.1 (100) [M+], 225.1 22), 212.1 (17), 197.1 (35), 183.1 (7), 145.0 (8), 115.1 (10). 

IR: ṽ = 2981, 2360, 1692, 1593, 1492, 1475, 1225, 1102, 944, 770, 627 cm-1. 

HRMS (EI-TOF): [M+H]+ calcd. for C16H14OF+: 241.1023; Found: 241.1018. 

7-Methyl-3-[3-(trifluoromethyl)phenyl]indan-1-one 

 
Compound 4ao was prepared following procedure B, starting from 2-methylbenzoic acid 1a (68.8 mg, 0.50 mmol) and (E)-4-[3-

(trifluoromethyl)phenyl]but-3-en-2-one 2o (171.0 mg, 0.80 mmol). After purification, 4ao was obtained as colorless solid (96 mg, 0.33 

mmol, 66%). 

m.p.: 80 - 81 °C. 
1H NMR (300 MHz, CDCl3): δ = 7.49 - 7.57 (m, 1 H), 7.39 - 7.49 (m, 3 H), 7.24 - 7.33 (m, 1 H), 7.14 - 7.24 (m, 1 H), 7.00 - 7.09 (m, 1 

H), 4.59 (dd, J = 8.3, 4.0 Hz, 1 H), 3.24 (dd, J = 19.0, 8.3 Hz, 1 H), 2.59 - 2.78 (m, 4 H) ppm; 13C NMR (75 MHz, CDCl3): δ = 206.0, 

157.6, 145.1, 138.8, 134.5, 134.2, 131.4, 131.0 (q, J = 1.3 Hz),130.0, 129.4, 124.5 (d, J = 3.9 Hz), 124.1, 124.0 (q, J = 272 Hz), 123.8 

(d, J = 3.9 Hz), 47.1, 43.7, 18.4 ppm; 19F NMR (235 MHz, CDCl3, 1,4-difluorobenzene as internal standard): δ = - 62.81 ppm. 

MS (EI, 70 eV) m/z (%): 290.1 (100) [M+], 275.1 (23), 247.1 (20), 221.1 (10), 193.1 (9), 178.1 (23), 145.1 (15). 

IR: ṽ = 3663, 2981, 2886, 1704, 1382, 1253, 1153, 1129, 1075, 954 cm-1. 

HRMS (EI-TOF): [M+H]+ calcd. for C17H14OF3
+: 291:0991; Found: 291.0988. 

3-(3,4-Dichlorophenyl)-7-methyl-indan-1-one 

 
Compound 4ap was prepared following procedure B, starting from 2-methylbenzoic acid 1a (68.8 mg, 0.50 mmol) and (E)-4-(3,4-

dichlorophenyl)but-3-en-2-one 2p (171.0 mg, 0.80 mmol). After purification, 4ap was obtained as colorless solid (102 mg, 0.35 mmol, 

70%). 

m.p.: 112 - 113 °C. 
1H NMR (300 MHz, CDCl3): δ = 7.41 - 7.48 (m, 1 H), 7.38 (d, J = 8.3 Hz, 1 H), 7.15 - 7.25 (m, 2 H), 7.02 - 7.09 (m, 1 H), 6.96 (dd, J = 

8.3, 2.2 Hz, 1 H), 4.48 (dd, J = 8.3, 3.9 Hz, 1 H), 3.19 (dd, J = 19.0, 8.3 Hz, 1 H), 2.70 (s, 3 H), 2.60 (dd, J = 19.1, 4.0 Hz, 1 H) ppm; 
13C NMR (75 MHz, CDCl3): δ = 205.8, 157.3, 144.3, 138.8, 134.5, 134.1, 132.8, 130.9, 130.8, 130.1, 129.6, 127.0, 124.0, 46.9, 43.0, 

18.3 ppm.  

MS (EI, 70 eV) m/z (%): 290.0 (100) [M+], 275.0 (19), 262.0 (16), 255.1 (56), 227.0 (14), 212.0 (24), 192.1 (34), 176.0 (14), 115.0 (17). 

IR: ṽ = 3651, 2981, 2889, 2365, 1700, 1592, 1472, 1381, 1238, 1152, 954, 782 cm-1. 

HRMS (EI-TOF): [M+H]+ calcd. for C16H13OCl2+: 291.0338; Found: 291.0335. 
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7-Methyl-3-(3,4,5-trimethoxyphenyl)indan-1-one 

 
Compound 4aq was prepared following procedure B, starting from 2-methylbenzoic acid 1a (68.8 mg, 0.50 mmol) and (E)-4-(3,4,5-

trimethoxyphenyl)but-3-en-2-one 2p (189.0 mg, 0.80 mmol). After purification, 4aq was obtained as colorless solid (100 mg, 0.32 mmol, 

64%). 

m.p.: 97 - 98 °C. 
1H NMR (300 MHz, CDCl3): δ = 7.40 - 7.47 (m, 1 H), 7.09 - 7.19 (m, 2 H), 6.33 (s, 2 H), 4.44 (dd, J = 8.1, 4.2 Hz, 1 H), 3.84 (s, 3 H), 

3.80 (s, 6 H), 3.18 (dd, J = 19.0, 8.2 Hz, 1 H), 2.62 - 2.74 (m, 4 H) ppm; 13C NMR (75 MHz, CDCl3): δ = 206.7, 158.4, 153.5, 139.6, 

138.5, 136.8, 134.3, 134.1, 129.7, 124.2, 104.6, 60.8, 56.1, 47.2, 44.2, 18.4 ppm.  

MS (EI, 70 eV) m/z (%): 312.1 (100) [M+], 297.1 (29), 282.1 (14), 265.1 (12), 237.0 (9), 222.1 (5), 165.0 (9), 115.0 (9). 

IR: ṽ = 3658, 2981, 2889, 2361, 2330, 1699, 1461, 1383, 1250, 1153, 954 cm-1. 

HRMS (EI-TOF): [M+Na]+ calcd. for C19H20O4Na+: 335.1254; Found: 335.1250. 

7-Methyl-3-(6-quinolyl)indan-1-one 

 
Compound 4ar was prepared following procedure B, starting from 2-methylbenzoic acid 1a (68.8 mg, 0.50 mmol) and (E)-4-(6-

quinolyl)but-3-en-2-one 2r (189.0 mg, 0.80 mmol) using [IrCp*Cl2]2 (21.0 mg, 25 µmol). After purification, 4ar was obtained as colorless 

solid (62 mg, 0.25 mmol, 50%).  

m.p.: 175 - 176 °C. 
1H NMR (300 MHz, CDCl3): δ = 8.89 (dd, J = 4.2, 1.7 Hz, 1 H), 8.00 - 8.13 (m, 2 H), 7.62 (d, J = 2.0 Hz, 1 H), 7.35 - 7.45 (m, 3 H), 7.14 

- 7.21 (m, 1 H), 7.03 - 7.10 (m, 1 H), 4.71 (dd, J = 8.2, 3.9 Hz, 1 H), 3.27 (dd, J = 19.1, 8.3 Hz, 1 H), 2.69 - 2.80 (m, 4 H) ppm; 13C NMR 

(75 MHz, CDCl3): δ = 206.3, 158.0, 150.2, 147.4, 142.2, 138.7, 135.7, 134.4, 134.2, 130.3, 129.9, 129.2, 128.2, 126.0, 124.2, 121.4, 

47.0, 43.7, 18.3 ppm.  

MS (EI, 70 eV) m/z (%): 273.1 (100) [M+], 258.1 (23), 244.1 (30), 230.1 (33), 115.0 (18). 

IR: ṽ = 2981, 2359, 2341, 1691, 1594, 1479, 1411, 1325, 1264 880, 816, 796 cm-1. 

HRMS (EI-TOF): [M+H]+ calcd. for C19H16NO+: 274.1226; Found: 274.1221. 

7-Methyl-3-propyl-indan-1-one 

 
Compound 4as was prepared following procedure B, starting from 2-methylbenzoic acid 1a (68.8 mg, 0.50 mmol) and hept-3-en-2-one 

2s (80.7 µl, 0.60 mmol). After purification, 4as was obtained as colorless oil (81 mg, 0.43 mmol, 86%).  
1H NMR (300 MHz, CDCl3): δ = 7.44 (t, J = 7.5 Hz, 1 H), 7.31 (d, J = 7.5 Hz, 1 H), 7.10 (d, J = 7.2 Hz, 1 H), 3.29 (td, J = 8.0, 3.7 Hz, 1 

H), 2.82 (dd, J = 18.8, 7.6 Hz, 1 H), 2.64 (s, 3 H), 2.34 (dd, J = 18.8, 3.4 Hz, 1 H), 1.78 - 1.97 (m, 1 H), 1.35 - 1.54 (m, 3 H), 0.91 - 1.04 

(m, 3 H) ppm; 13C NMR (75 MHz, CDCl3): δ = 207.5, 159.8, 138.6, 134.1, 133.8, 129.2, 122.9, 43.6, 38.5, 37.4, 20.7, 18.4, 14.1 ppm.  

IR: ṽ = 3281, 2950, 2917, 1700, 1587, 1473, 1300, 1246, 1077, 620 cm-1. 

HRMS (EI-TOF): [M+H]+ calcd. for C13H17O+: 189.1274; Found: 189.1274. 

7-Methyl-3-pentyl-indan-1-one 
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Compound 4at was prepared following procedure B, starting from 2-methylbenzoic acid 1a (68.8 mg, 0.50 mmol) and trans-3-nonen-

2-one 2t (104 µl, 0.60 mmol). After purification, 4at was obtained as colorless solid (97 mg, 0.45 mmol, 90%).  
1H NMR (300 MHz, CDCl3): δ = 7.44 (t, J = 7.5 Hz, 1 H), 7.31 (d, J = 7.5 Hz, 1 H), 7.10 (d, J = 7.3 Hz, 1 H), 3.28 (td, J = 8.1, 3.7 Hz, 1 

H), 2.82 (dd, J = 18.8, 7.6 Hz, 1 H), 2.64 (s, 3 H), 2.34 (dd, J = 18.9, 3.3 Hz, 1 H), 1.78 - 2.00 (m, 1 H), 1.26 - 1.52 (m, 7 H), 0.84 - 0.99 

(m, 3 H) ppm; 13C NMR (75 MHz, CDCl3): δ = 207.4, 159.8, 138.6, 134.1, 133.8, 129.2, 122.9, 43.6, 37.6, 36.3, 31.9, 27.2, 22.5, 18.3, 

14.0 ppm.  

IR: ṽ = 2920, 1698, 1598, 1479, 1335, 1239, 1066, 625 cm-1. 

HRMS (EI-TOF): [M+H]+ calcd. for C15H21O+: 217.1587; Found: 217.1586. 

2-Methyl-6-(3-oxo-1-phenyl-butyl)benzoic acid 

 
Compound 5aa was prepared starting from 2-methylbenzoic acid and (E)-4-phenylbut-3-en-2-one. 

m.p.: 110 - 112 °C. 
1H NMR (300 MHz, CDCl3): δ = 11.09 (br. s., 1 H), 7.14 - 7.31 (m, 6 H), 7.05 - 7.11 (m, 1 H), 7.02 (d, J = 7.9 Hz, 1 H), 4.79 (t, J = 6.8 

Hz, 1 H), 3.37 - 3.53 (m, 1 H), 3.22 - 3.34 (m, 1 H), 2.43 (s, 3 H), 2.17 (s, 3 H) ppm; 13C NMR (75 MHz, CDCl3): δ = 209.2, 172.2, 142.3, 

140.3, 135.6, 133.7, 129.9, 128.6, 127.4, 126.7, 124.3, 49.5, 42.0, 30.2, 20.1. 

HRMS (EI-TOF): [M+H]+ calcd. for C18H19O3
+: 283.1329; Found: 283.1330. 

General procedure C for gram scale 

An oven-dried 40 mL vessel was charged with [IrCp*Cl2]2 (252 mg, 0.3 mmol), Indium(III) triflate (430 mg, 0.75 µmol), the corresponding 

(E)-β-aryl vinyl Ketones 2 (16 mmol), potassium carbonate (553 mg, 4.0 mmol) and the corresponding benzoic acid 1 (10 mmol). After 

flushing the vessel with 3 alternating vacuum and argon purge cycles, tAmylOH/H2O (3:1) (1 mL) was added via syringe. The resulting 

mixture was stirred at 140 °C for 16 h. Brine (100 mL) was added and the resulting mixture was extracted with ethyl acetate (3 × 100 

mL). The combined organic layers were dried over MgSO4, filtered, and the volatiles were removed under reduced pressure. The 

residue was purified by column chromatography (SiO2, ethyl acetate/cyclohexane gradient), yielding the corresponding 3-arylindanone. 

Compound 4aa as an example could be prepared following procedure C, starting from 2-methylbenzoic acid 1a (1375 mg, 10 mmol) 

and (E)-4-phenylbut-3-en-2-one 2a (2363 mg, 16 mmol). After purification, 4aa was obtained in 68% yield.  

General procedure D for one-pot synthesis of 3-arylindanone from arylaldehyde and acetone 

An oven-dried 10 mL vessel was charged with potassium carbonate (27.6 mg, 0.20 mmol). Under exclusion of air, arylaldehyde 

(1.0 mmol) and acetone (1 mL) were added via syringe. The resulting mixture was stirred at 100 °C for 16 h. After the reaction complete, 

acetone was removed under reduced pressure. Then the vessel was charged with [IrCp*Cl2]2 (12.6 mg, 15 µmol), Indium(III) triflate 

(21.5 mg, 37.5 µmol), and the corresponding benzoic acid 1 (0.50 mmol). After flushing the vessel with 3 alternating vacuum and argon 

purge cycles, tAmylOH/H2O (3:1) (0.2 mL) was added via syringe. The resulting mixture was stirred at 140 °C for 16 h. Brine (20 mL) 

was added and the resulting mixture was extracted with ethyl acetate (3 × 20 mL). The combined organic layers were dried over MgSO4, 

filtered, and the volatiles were removed under reduced pressure. The residue was purified by column chromatography (SiO2, ethyl 

acetate/cyclohexane gradient), yielding the corresponding 3-arylindanone. 

Compound 4aa as an example could be prepared following procedure D, starting from 2-methylbenzoic acid 1a (68.8 mg, 0.50 mmol) 

and benzaldehyde (102 µL, 1.0 mmol). After purification, 4aa was obtained in 56% yield.  
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NMR spectra 

2-Acetyl-7-methyl-3-phenyl-indan-1-one (3aa) 

1H-NMR (300 MHz, CDCl3)  
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13C-NMR (75 MHz, CDCl3)  
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2-Acetyl-3,7-diphenyl-indan-1-one (3ca) 

1H-NMR (300 MHz, CDCl3)  
86355675.esp
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13C-NMR (75 MHz, CDCl3)  
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2-Acetyl-5-fluoro-7-methyl-3-phenyl-indan-1-one (3la) 

1H-NMR (300 MHz, CDCl3)  
87418331.esp
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13C-NMR (75 MHz, CDCl3)  
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M18(s)

M38(s)

M11(s)

M19(s)

M20(s)

M22(s)

M24(s)

M27(s)

M29(s)

M32(s)

M33(s)

M35(s)

M37(s)
M39(s)

M40(s)
M01(s)

M02(s)

M03(s)

M08(s)

M09(s)

M10(s)

M21(s)

M25(s)

M26(s)

M31(s)

M14(s)

M23(s)

M28(s)

M13(s)M30(s)

200.95
197.95

194.67

175.70
167.48 164.11

160.64
156.58
156.45

142.09
141.06

140.96

130.52

129.06

129.00
128.87
127.92

127.69

127.39
127.23

117.77

117.37
117.07

115.53
111.14
110.84
110.23
109.93

77.42
77.00

76.58

72.51

47.68

45.32
30.64

20.27

18.46
18.23

F

O

O

 

  



S28 

 

19F-NMR (235 MHz, CDCl3, α,α,α-trifluorotoluene as internal standard)  
ZHG3468.020.esp

0 -20 -40 -60 -80 -100 -120 -140 -160 -180
Chemical Shift (ppm)

-1
0
6
.3

3

-6
3
.9

0

F

O

O

 

  



S29 

 

2-Acetyl-6-bromo-7-methyl-3-phenyl-indan-1-one (3ma) 

1H-NMR (300 MHz, CDCl3)  
88487302.esp

14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Chemical Shift (ppm)

3.10.30.33.00.11.00.11.00.12.23.71.00.10.9

CHLOROFORM-d

M03(s) M02(s)M07(d) M01(s)

M05(m)

M04(m)

M06(m)

M08(br. s.)

14.41 7.76 7.30 7.18 4.76 3.97 3.95 2.88 2.79 1.85

Br
O

O

 
13C-NMR (75 MHz, CDCl3)  

88843311.esp

200 180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

CHLOROFORM-d

M14(s)

M12(s)

M13(s)

M04(s)

M05(s)

M06(s)

M15(s)

M16(s)

M01(s)

M02(s)

M03(s)

M07(s)

M08(s)

M11(s)

M10(s)

193.92

178.05

152.61

140.87
137.74

136.73
135.53

128.98

127.71

127.19
125.51
124.39

115.80

77.42

77.00
76.58

47.15

20.73

17.21

Br
O

O

 
 
  



S30 

 

2-Acetyl-3-phenyl-2,3-dihydrocyclopenta[a]naphthalen-1-one (3na) 

1H-NMR (300 MHz, CDCl3)  
89377889.esp

14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Chemical Shift (ppm)

3.00.50.21.00.27.51.21.22.20.20.21.00.9

CHLOROFORM-d

M02(s) M01(s)M05(m)M07(d)

M04(m)

M09(d)

M06(d)

M03(m)

M08(br. s.)

14.33 9.25 9.12 7.92 7.27 7.20 4.88 4.05 4.04 2.55 1.86

O

O

 
13C-NMR (75 MHz, CDCl3)  
89709771.esp

200 180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

CHLOROFORM-d

M09(s)

M13(s)

M22(s)

M06(s)

M14(s)

M16(s)

M21(s)

M23(s)

M27(s)

M35(s)

M36(s)

M37(s)

M38(s)

M39(s)

M01(s)M02(s)
M03(s)

M04(s)

M05(s)

M07(s)

M30(s)

M31(s)

M32(s)

M34(s)

M28(s)

M29(s)

M33(s)

201.13
199.36

195.97

174.82

159.93

154.56

142.18

140.54
136.97

134.70
132.96
132.78

130.95
129.43
129.36
129.01

128.89 128.38
128.33
128.24
128.06
127.94
127.30
127.12
126.65

124.44
123.94
123.72
122.82

116.21

77.42
77.00 76.58

72.51

48.12

45.92
30.60

20.14

O

O

 
  



S31 

 

2-Acetyl-3-(4-methoxyphenyl)-7-methyl-indan-1-one (3ac) 

1H-NMR (300 MHz, CDCl3)  
81746868.esp

14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Chemical Shift (ppm)

3.00.40.53.03.40.11.00.12.34.71.00.20.6

CHLOROFORM-d

M03(m) M01(s)M02(s)

M07(m)

M04(s)

M05(m)

M06(m)

M08(br. s.)

14.39 7.33 6.85 6.82 4.74 3.79 2.76 1.83

OH

O

O

 

13C-NMR (75 MHz, CDCl3)  
82315370.esp

200 180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

CHLOROFORM-d
M17(s)

M04(s)

M12(s)

M22(s)

M23(s)

M28(s)

M30(s)

M11(s)M13(s)

M14(s)

M15(s)

M18(s)

M19(s)

M25(s)

M29(s)

M32(s)

M34(s)

M33(s)

M01(s)

M02(s)

M03(s)

M05(s)

M06(s)

M07(s)

M08(s)

M09(s)

M10(s)

M16(s)

M24(s)

M27(s)

M31(s)

M26(s)

18.23
18.39

20.54

30.72
44.60

46.86

55.14

72.47

76.58
77.00

77.42

114.17

114.23
122.98

128.68

128.95
129.44

132.98

133.43

134.04
134.86
134.98

137.80

139.11

153.85
157.73158.47

158.64

176.99

195.17

199.90
201.40

OH

O

O

 

  



S32 

 

2-Acetyl-3-(4-fluorophenyl)-7-methyl-indan-1-one (3ag) 

1H-NMR (300 MHz, CDCl3)  
82842855.esp

14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Chemical Shift (ppm)

3.00.40.43.00.11.00.13.33.61.00.20.8

CHLOROFORM-d

M01(s)M02(s)

M06(m)

M04(m)

M03(s)

M05(m)

M07(br. s.)

14.38 7.46 6.99 6.96 4.78 3.85 3.84 2.76 1.82

O

O

F

 

13C-NMR (75 MHz, CDCl3)  
83395222.esp

200 180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

CHLOROFORM-d

M22(s)

M06(s)

M29(s)

M09(s)M12(s)

M13(s)

M14(s)
M26(s)

M28(s)

M32(s)

M34(s)

M35(s)

M36(s)

M39(s)

M40(s)

M01(s)

M02(s)

M03(s)

M04(s)
M05(s)

M07(s)

M11(s)
M20(s)

M21(s)

M23(s)

M25(s)

M31(s)

M33(s)

M08(s)

M17(s)

M27(s)

M30(s)

M37(s)
M38(s)

M10(s)

201.10
199.43

195.08

177.00

163.36
160.21
160.10

157.06
153.28

139.28
138.59
138.54

137.98
137.27

135.09
134.02
133.07

130.08
129.66
129.53
129.43
129.22 129.11

115.83

115.55

77.42
77.00
76.58

72.34

46.84

44.47
30.61

20.53
18.37

18.19

O

O

F

 



S33 

 

2-Acetyl-3-(4-chlorophenyl)-7-methyl-indan-1-one (3ah) 

1H-NMR (300 MHz, CDCl3)  
84354244.esp

14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Chemical Shift (ppm)

3.00.40.43.00.11.00.11.03.62.41.10.10.5

CHLOROFORM-d

M02(s) M01(s)

M06(m)

M03(s)

M07(m)

M04(d)

M05(m)

14.35 7.11 7.08 4.75 3.83 3.81 2.74 1.81

O

O

Cl

 

13C-NMR (75 MHz, CDCl3)  
84698039.esp

200 180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

CHLOROFORM-d

M30(s)

M03(s)
M07(s)M10(s)

M20(s)

M27(s)

M09(s)

M13(s)

M16(s)

M17(s)

M22(s)

M23(s)

M24(s)

M29(s)

M01(s)

M02(s)

M04(s)

M05(s)

M06(s)

M11(s)

M14(s)

M15(s)

M18(s)

M08(s)

M12(s)

M21(s)

M25(s)

M26(s)

M28(s)

M19(s)

200.99
199.30

195.13
176.97

156.76

152.97

141.35

140.21
139.39
138.10

135.14
134.10
133.14
132.70

130.19
129.78
129.34

129.03

124.10
122.94

115.37

77.42
77.00
76.58

72.20

46.99

44.59
30.64

20.62 18.41
18.23

O

O

Cl

 

  



S34 

 

2-Acetyl-3-(4-bromophenyl)-7-methyl-indan-1-one (3ai) 

1H-NMR (300 MHz, CDCl3)  
85358991.esp

14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Chemical Shift (ppm)

3.00.40.43.00.11.00.13.41.21.02.40.9

CHLOROFORM-d

M02(s)M03(s) M01(s)

M06(m)

M05(m)

M07(m)

M04(m)

M08(br. s.)

14.36 7.40 7.06 4.75 3.84 3.83 2.75 1.82

O

O

Br

 

13C-NMR (75 MHz, CDCl3)  
85647358.esp

200 180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

CHLOROFORM-d

M13(s)M23(s)

M07(s)
M28(s)

M29(s)

M12(s)

M14(s)

M18(s)

M19(s)

M22(s)

M30(s)

M32(s)

M31(s)

M01(s)

M02(s)

M03(s)

M04(s)

M05(s)

M06(s)
M08(s)

M15(s)

M20(s)

M21(s)

M24(s)

M25(s)

M10(s)

M11(s)

M16(s)

M27(s)

M09(s)

M17(s)

M26(s)

200.91
199.21

195.06
176.94

156.60

152.82

141.83

140.70
139.33
138.03

135.11
134.05

133.10
131.96

131.94
129.75
129.68

129.41

124.05
122.90

121.00
120.71

115.27

77.42
77.00

76.58

72.08

46.99

44.61
30.59

20.59
18.37

18.18

O

O

Br

 
  



S35 

 

2-Acetyl-7-methyl-3-propyl-indan-1-one (3as) 

1H-NMR (300 MHz, CDCl3)  
ZHG3931.010.esp

14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Chemical Shift (ppm)

1.81.40.61.81.81.61.41.41.70.51.01.01.11.00.2

CHLOROFORM-d

M02(t)

M01(m)

M08(s)

M11(m)

M07(s)

M06(s)M09(s)

M12(dd)

M13(m)

M03(m)

M10(m) M05(m)

M04(m)

0.810.951.872.162.703.593.607.117.3014.35

O

O

 

13C-NMR (75 MHz, CDCl3)  
ZHG3931.011.esp

200 180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

CHLOROFORM-d

M22(s)

M13(s) M07(s)

M03(s)

M02(s)

M26(s)
M31(s)

M27(s)

M25(s)

M24(s)

M21(s)

M19(s)

M16(s)

M15(s)

M17(s)

M14(s)

M12(s)

M11(s)

M10(s)

M09(s)

M08(s)

M06(s)

M05(s)

M04(s)

M01(s)

M30(s)

M29(s)

M28(s)

M23(s)

M18(s)

14.05

14.31

17.42
18.27
18.38

20.39
20.84
30.33

35.29
37.6339.58

40.54

69.12

76.69

77.31

114.34

122.05
122.93

129.27
129.60

132.16
132.59

134.65

135.16
137.99

139.39153.39
158.85

174.59

195.46
200.31

202.25

O

O

 
  



S36 

 

2-Acetyl-7-methyl-3-pentyl-indan-1-one (3at) 

1H-NMR (300 MHz, CDCl3)  
ZHG3932.010.esp

14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Chemical Shift (ppm)

3.76.71.71.71.41.41.70.41.01.01.21.10.2

CHLOROFORM-d

M08(s)

M11(dd)

M02(m)

M01(t)

M09(s)M06(s)

M12(dd)

M04(m)

M13(m)

M10(m)

M05(m)

M03(m)

0.790.811.312.162.713.593.837.117.3014.36

O

O

 

13C-NMR (75 MHz, CDCl3)  
ZHG3932.012.esp

200 180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

CHLOROFORM-d

M30(s)

M26(s)

M16(s)

M14(s)M10(s)

M04(s)

M03(s)

M02(s)

M33(s)

M32(s)

M31(s)

M28(s)

M21(s)

M20(s)

M18(s)

M17(s)

M19(s)

M15(s)M12(s)

M11(s)

M09(s)

M08(s)

M07(s)

M06(s)

M05(s)

M01(s)

M29(s)

M25(s)

M23(s)

13.96
18.28

18.40
20.39

22.39

23.64

31.77

32.03
32.8435.38

39.76
40.55

69.10

76.69

77.00

77.31

114.29

122.00
122.93

129.29129.60
132.17
132.60

134.65
135.19

137.98
139.39153.36

158.86
174.62

195.49

200.32
202.25

O

O

 
  



S37 

 

7-Methyl-2-propanoyl-3-(p-tolyl)indan-1-one (3au) 

1H-NMR (300 MHz, CDCl3) 
ZHG3926.010.esp

14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Chemical Shift (ppm)

3.00.51.93.40.53.00.20.11.00.27.31.20.20.4

CHLOROFORM-d

M03(s)

M04(s)

M07(m)

M05(s) M01(t)

M06(m)

M02(m)

0.870.912.092.272.723.823.844.727.007.0214.45

OH

O

 
13C-NMR (75 MHz, CDCl3)  
ZHG3926C.010.esp

200 180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

CHLOROFORM-d

M27(s) M19(s)

M18(s)

M16(s)

M13(s)

M12(s)

M11(s)

M10(s)

M08(s)
M07(s)

M06(s) M04(s)
M02(s)

M30(s)

M32(s) M31(s)

M29(s)

M28(s)

M26(s)

M25(s)

M24(s) M15(s)

M09(s)

M03(s)
M01(s)

M35(s)

M34(s)

7.34

9.24
18.24

18.36
21.00

27.59

36.91
45.40

47.25

71.51

76.36
77.00

115.07

122.96
124.16

127.57
127.81

129.44

129.55
129.85

132.19
132.84

134.18
134.90

136.45
136.75

137.62
138.69

139.13
139.91

153.58

157.87

181.93

194.64

200.20
204.03

OH

O

  



S38 

 

2-Hexanoyl-7-methyl-3-(p-tolyl)indan-1-one (3av) 

1H-NMR (300 MHz, CDCl3) 
ZHG3929H.010.esp

14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Chemical Shift (ppm)

3.75.91.52.23.50.43.20.10.11.00.17.01.40.6

CHLOROFORM-d

M07(s) M06(s)

M05(s)

M09(m)

M08(m)

M01(m)M04(m)

M03(m)

M02(m)

0.750.792.092.302.753.843.864.756.997.0314.47

OH

O

 
13C-NMR (75 MHz, CDCl3)  
ZHG3929C.010.esp

200 180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

CHLOROFORM-d

M20(s)

M19(s)

M17(s)

M21(s)

M12(s)

M09(s)

M08(s)

M07(s)

M06(s)

M05(s)

M04(s)

M03(s)

M02(s)

M01(s)

M18(s)

M16(s)

M15(s)

M14(s)

M11(s)

M10(s)

13.80
18.26

21.00
22.27

25.14
31.44

33.9847.28

76.36
77.00

115.69

123.05

127.73

129.43

132.98
134.33

136.48
137.77

138.91
153.84

180.39

195.60

203.78

OH

O

 
  



S39 

 

2-Benzoyl-7-methyl-3-phenyl-indan-1-one (3aw) 

1H-NMR (300 MHz, CDCl3) 
zhg3941p1.010.001.1r.esp

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Chemical Shift (ppm)

0.63.00.21.00.27.74.90.82.20.40.9

CHLOROFORM-d

M01(s)

M07(m)

M03(s)

M02(s)

M06(q)

M05(m)

M04(m)

M08(br. s.)

2.632.804.775.167.007.027.578.0415.40

O

O

 
13C-NMR (75 MHz, CDCl3)  

ZHG3941P.011.esp

200 180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

CHLOROFORM-d

M18(s)

M17(s)

M12(s)

M09(s)

M06(s)

M05(s)

M04(s)M03(s)

M02(s) M01(s)

M16(s)

M15(s)

M14(s)

M13(s)

M11(s)

M10(s)

M08(s)

M19(s)

18.4148.43

76.37
77.00

115.01

122.97
126.55

127.56
127.91

128.24
128.41

129.58
130.58

133.35
133.72
134.30

138.21
141.47

154.23172.42
198.12

O

O

 

 

  



S40 

 

7-Methyl-3-phenyl-indan-1-one (4aa) 

1H NMR (300 MHz, CDCl3) 
77025857.ESP

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0
Chemical Shift (ppm)

4.01.01.01.03.03.11.0

CHLOROFORM-d

M07(m)

M05(m)

M04(m)

M03(dd) M01(m)M02(dd)

M06(m)

2.622.693.164.464.487.107.127.40

O

 
 

13C NMR (75 MHz, CDCl3) 
78602835.ESP

200 180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

CHLOROFORM-d M02(s)

M13(s)

M14(s)

M01(s)
M03(s)

M04(s)

M06(s)

M07(s)

M08(s)

M09(s)

M10(s)

M11(s)

M12(s)

M05(s)

18.32
43.84

47.23

76.58
77.00
77.42

124.16

126.77

127.58

128.76

129.54

134.07
134.24

138.41

143.99
158.67

206.80

O

 
  



S41 

 

7-Ethyl-3-phenyl-indan-1-one (4ba) 

1H-NMR (300 MHz, CDCl3)  
16913044.esp

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0
Chemical Shift (ppm)

3.01.03.01.01.02.02.12.01.0

CHLOROFORM-d

M05(d)

M06(m)

M08(m)

M09(m)

M07(m)

M01(t)M04(dd) M02(dd)M03(m)

7.42 7.13 7.11 4.48 4.47 3.16 3.13 2.70 1.27 1.25

O

 
13C-NMR (75 MHz, CDCl3) 
17627765.esp

200 180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

CHLOROFORM-d

M10(s)

M02(s)

M05(s)

M12(s)

M07(s)

M08(s)

M14(s)

M15(s)

M01(s)

M03(s)

M04(s)

M06(s)

M09(s)

M13(s)

M11(s)

206.49

158.95

144.93
144.05

134.51
133.42

128.79
127.75

127.62

126.79
124.24

77.42
77.00

76.58

47.31

43.90 24.75
14.87

O

 
  



S42 

 

3,7-Diphenylindan-1-one (4ca) 

1H-NMR (300 MHz, CDCl3)  
18134901.esp

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0
Chemical Shift (ppm)

1.01.01.02.05.26.1

CHLOROFORM-d

M04(m)

M03(dd) M01(dd)M02(dd)

M05(m)

M06(m)

7.30 7.18 4.54 4.53 3.19 2.74 2.73

O

 
13C-NMR (75 MHz, CDCl3) 
18516095.esp

200 180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

CHLOROFORM-d

M09(s)M13(s)

M17(s)

M01(s)

M02(s)

M03(s)

M06(s)

M08(s)

M10(s)

M11(s)

M12(s)

M14(s)

M16(s)

M04(s)

M05(s)

M07(s)

M15(s)

204.45 159.14

143.87
141.12

137.83
134.27

132.62
129.90

129.38
128.87
127.77
127.68

126.92
125.85

77.42
77.00

76.58

47.35

43.79

O

 
  



S43 

 

3-Phenyl-7-(trifluoromethoxy)indan-1-one (4da) 

1H-NMR (300 MHz, CDCl3)  
ZHG3401H6.010.esp

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0
Chemical Shift (ppm)

1.01.01.07.31.0

CHLOROFORM-d

M05(t) M03(dd) M02(dd) M01(dd)

M04(m)

2.742.763.214.524.547.107.127.55 O

F
F

F O

 
13C-NMR (75 MHz, CDCl3) 
50511820.esp

200 180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

CHLOROFORM-d

M02(s)

M09(s)

M11(s)

M12(s)

M16(s)

M17(s)

M03(s)

M07(s)

M08(s)

M10(s)

M14(s)

M21(s)

M23(s)

M01(s)

M05(s)

M06(s)

M13(s)

M15(s)

M18(s)

M19(s)

M04(s)

M20(s)

M22(s)
201.32

160.14

145.12
145.07

142.85
136.03

129.00
128.22

127.54

127.20
125.48
125.31

122.05
119.49
119.47

118.62
115.18

77.42
77.00

76.58

47.19

43.95

O

F
F

F O

 
  



S44 

 

19F-NMR (235 MHz, CDCl3, 1,4-difluorobenzene as internal standard)  
ZHG3401.010.esp

20 0 -20 -40 -60 -80 -100 -120 -140 -160 -180
Chemical Shift (ppm)

-1
1
9
.9

0

-5
7
.9

8

O

F
F

F O

 
  



S45 

 

7-Anilino-3-phenyl-indan-1-one (4ea) 

1H-NMR (300 MHz, CDCl3)  
51316547.esp

9 8 7 6 5 4 3 2 1 0
Chemical Shift (ppm)

1.01.01.01.04.01.47.11.0

CHLOROFORM-d

M06(m)

M01(dd)

M04(dd)

M03(dd)

M07(m)

M05(m)

M02(dd)M08(s)

9.24 7.34 7.32 6.55 6.52 4.49 4.48 3.24 2.78 2.76

ONH

 
13C-NMR (75 MHz, CDCl3) 
52063400.esp

200 180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

CHLOROFORM-d
M01(s)

M03(s)
M07(s)M12(s)

M08(s)

M09(s)

M10(s)

M02(s)

M04(s)

M05(s)

M11(s)

M13(s)

M14(s)

M15(s)

M16(s)

M17(s)

206.85

159.44

144.73
143.74

139.86

136.87

129.34 128.78
121.98

120.54
114.84

109.50

77.42
77.00

76.58
46.68

43.99

ONH

 
  



S46 

 

7-Chloro-3-phenyl-indan-1-one (4fa) 

1H-NMR (300 MHz, CDCl3)  
52634380.esp

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0 -0.5
Chemical Shift (ppm)

1.01.01.03.04.11.0

CHLOROFORM-d

M06(m)

M04(m)

M03(dd) M01(dd)M02(dd)

M05(m)

7.44 7.12 7.10 4.50 4.49 3.23 2.76 2.71

Cl O

 
13C-NMR (75 MHz, CDCl3) 

52901183.esp

200 180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

CHLOROFORM-d

M08(s)

M04(s)

M11(s)

M13(s)

M01(s)

M02(s)

M03(s)

M06(s)

M07(s)

M09(s)

M05(s)

M10(s)

M12(s)

202.54

160.21

143.04

135.29
132.47
131.44

129.40

128.95

127.55
127.12

125.32

77.42
77.00 76.58

47.29

43.54

OCl

 
  



S47 

 

6-Methyl-3-phenyl-indan-1-one (4ga) 

1H-NMR (300 MHz, CDCl3)  
53274517.esp

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0
Chemical Shift (ppm)

3.01.01.01.03.13.41.11.0

CHLOROFORM-d

M08(s) M01(s)

M07(m)

M02(dd)

M05(m)

M03(dd)

M06(m)

M04(dd)

7.60 7.12 7.09 4.51 4.50 3.19 2.69 2.41

O

 
13C-NMR (75 MHz, CDCl3) 
53502980.esp

200 180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

CHLOROFORM-d

M02(s)

M03(s)

M04(s)

M05(s)

M07(s)

M12(s)

M13(s)

M14(s)

M01(s)

M06(s)

M09(s)

M10(s)

M08(s)

M11(s)

206.04
155.36

143.89
137.84
136.89
136.30

128.81

127.53

126.84

126.49
123.23

77.42
77.00
76.58

47.13

44.05

21.07

O

 
  



S48 

 

6-Methoxyl-3-phenyl-indan-1-one (4ha) 

1H-NMR (300 MHz, CDCl3)  
54107688.esp

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0
Chemical Shift (ppm)

1.01.03.11.04.04.5

CHLOROFORM-d

M03(s)M04(dd)

M05(m)

M01(dd)M02(dd)

M06(m)

7.15 7.12 4.50 4.49 3.85 3.22 2.72 2.71

O
O

 
13C-NMR (75 MHz, CDCl3) 

ZHG3367C5.010.esp

200 180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

CHLOROFORM-d

M07(s)

M11(s)

M12(s)

M13(s)
M14(s)

M01(s)

M02(s)

M03(s)

M04(s)

M05(s)

M06(s)

M08(s)

M09(s)

M10(s)

205.90 159.71
150.79

143.88
137.96

128.82
127.59

127.48

126.87
124.45

104.35

77.42

77.00
76.58

55.60 47.51

43.75

O
O

 
  



S49 

 

6-(Dimethylamino)-3-phenyl-indan-1-one (4ia) 

1H-NMR (300 MHz, CDCl3)  
54836282.esp

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0
Chemical Shift (ppm)

1.06.01.01.02.03.03.3

CHLOROFORM-d

M05(m)

M06(m)

M02(s)M04(dd)

M01(dd)M03(dd)

M07(m)

7.32 7.03 7.00 4.48 4.46 3.00 2.68 2.67

N
O

 
13C-NMR (75 MHz, CDCl3) 

55217376.esp

200 180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

CHLOROFORM-d

M02(s)

M11(s)

M08(s)M10(s)

M13(s)
M14(s)

M01(s)

M03(s)

M05(s)

M06(s)

M09(s)

M12(s)

M04(s)

M07(s)

206.84

150.45
146.37

144.59
137.63

128.73

127.50

127.01
126.65

120.74

104.39

77.42
77.00

76.58

47.60

43.51

40.74

N
O

 
  



S50 

 

N-(3-Oxo-1-phenyl-indan-5-yl)acetamide (4ja) 

1H-NMR (300 MHz, CDCl3)  
55733650.esp

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0 -0.5
Chemical Shift (ppm)

3.11.01.01.02.04.61.01.9

CHLOROFORM-d

M07(d)

M05(m)

M01(s)M04(dd) M02(dd)M03(dd)

M08(m)

M06(m)

7.79 7.27 7.25 4.54 4.53 3.23 3.20 2.66 2.22

O
NH

O

 
13C-NMR (75 MHz, CDCl3) 

55971826.esp

200 180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

CHLOROFORM-d

M10(s)

M02(s)

M04(s)

M12(s)

M05(s)

M06(s)

M09(s)

M11(s)

M14(s)
M15(s)

M01(s)

M03(s)

M13(s)

M07(s)

M08(s)

206.06
168.98 153.51

143.46
138.24
137.16

128.87
127.61

127.50

127.34
126.97

113.61

77.42
77.00

76.58

47.29
43.99

24.41

O
NH

O

 
  



S51 

 

5,7-Dimethyl-3-phenyl-indan-1-one (4ka) 

1H-NMR (300 MHz, CDCl3)  
56320800.esp

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0
Chemical Shift (ppm)

3.04.01.01.01.01.02.03.1

CHLOROFORM-d

M05(s)

M01(s)

M06(m)

M07(m)

M04(dd) M02(m)M03(dd)

M08(m)

7.12 7.10 6.83 4.42 4.40 3.13 2.64 2.29

O

 
13C-NMR (75 MHz, CDCl3) 

56560833.esp

200 180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

CHLOROFORM-d

M07(s)

M08(s)

M09(s)

M10(s)

M11(s)

M12(s)

M13(s)

M14(s)

M15(s)

M01(s)

M02(s)

M03(s)

M04(s)

M05(s)

M06(s)

206.28

159.27

145.42

144.19
138.15

131.94

130.83

128.77

127.64
126.73

124.51

77.42 77.00
76.58

47.43

43.76

21.80

18.24

O

 
  



S52 

 

5-Fluoro-7-methyl-3-phenyl-indan-1-one (4la) 

1H-NMR (300 MHz, CDCl3)  
57644638.esp

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0
Chemical Shift (ppm)

4.11.01.01.01.02.03.3

CHLOROFORM-d

M04(ddd)M06(m)

M05(ddt)

M03(dd) M01(m)M02(dd)

M07(m)

7.13 7.11 6.83 4.45 4.44 3.19 2.69 2.67 F

O

 
13C-NMR (75 MHz, CDCl3) 

57899056.esp

200 180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

CHLOROFORM-d

M01(s)

M16(s)

M06(s)

M07(s)

M10(s)

M17(s)

M18(s)

M19(s)

M20(s)

M21(s)

M22(s)

M02(s)

M03(s)

M04(s)

M05(s)

M08(s)

M09(s)

M11(s)

M12(s)

M14(s)

M15(s)

M13(s)

204.91

168.12
164.73

161.85
161.72

143.22
141.73
141.60

130.63

128.95

127.55

127.09

117.56
117.26

110.93
110.63

77.42
77.00

76.58

47.46

43.95

18.39

F

O

 
  



S53 

 

6-Bromo-7-methyl-3-phenyl-indan-1-one (4ma) 

1H-NMR (300 MHz, CDCl3)  
56958107.esp

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0
Chemical Shift (ppm)

4.11.01.01.02.03.21.0

CHLOROFORM-d

M07(d)

M05(m)

M03(dd)

M04(d)

M02(dd)

M06(m)

M01(m)

7.65 7.12 7.10 4.42 4.41 3.21 2.78 2.75

O
Br

 
13C-NMR (75 MHz, CDCl3) 

57244312.esp

200 180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

CHLOROFORM-d

M04(s)

M05(s)

M06(s)

M10(s)

M11(s)

M14(s)

M01(s)
M02(s)

M03(s)

M07(s)

M08(s)

M09(s)

M12(s)

M13(s)

205.61

157.88

143.37
138.29

138.05
135.36

128.93

127.58

127.06
125.66
125.49

77.42 77.00
76.58

47.49

43.17
17.05

O
Br

 
  



S54 

 

3-Phenyl-2,3-dihydrocyclopenta[a]naphthalen-3-one (4na) 

1H-NMR (300 MHz, CDCl3)  
59332671.esp

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0 -0.5
Chemical Shift (ppm)

1.01.01.02.14.31.01.01.01.0

CHLOROFORM-d

M06(m) M03(dd)

M04(m)

M08(d)

M07(ddd)

M09(d) M01(dd)M02(dd)

M05(m)

7.97 7.70 7.26 7.15 4.61 4.60 3.31 2.83 2.82

O

 
13C-NMR (75 MHz, CDCl3) 

40177185.esp

200 180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

CHLOROFORM-d

M09(s)

M11(s)

M03(s)

M07(s)

M08(s)

M01(s)

M02(s)

M04(s)

M05(s)

M13(s)

M14(s)

M16(s)

M06(s)

M10(s)

M12(s)

M15(s)

M17(s)

206.49
160.66

143.38

136.16
132.77

130.70
129.12
128.99
128.10

127.75

127.02
126.91

124.27
123.83

77.42
77.00

76.58

47.40
44.43

O

 
  



S55 

 

1-Phenyl-1,2-dihydrocyclopenta[b]naphthalen-3-one (4oa) 

1H-NMR (300 MHz, CDCl3)  

58703695.esp

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0 -0.5
Chemical Shift (ppm)

1.01.01.02.03.22.11.01.01.01.0

CHLOROFORM-d

M10(s) M07(m)

M04(m)

M08(d)

M09(m)

M03(m) M02(dd)

M06(m)

M01(dd)

M05(m)

8.37 7.99 7.67 7.19 7.17 4.72 4.70 3.31 3.28 2.84

O

 
13C-NMR (75 MHz, CDCl3) 

58964747.esp

200 180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

CHLOROFORM-d

M09(s)

M15(s)

M08(s)

M10(s)

M05(s)

M06(s)

M16(s)

M17(s)

M01(s)

M02(s)

M07(s)

M11(s)

M12(s)

M13(s)

M03(s)

M04(s)

M14(s)

206.12 151.17

144.31
137.31

134.37
132.50

130.35

128.89
128.59
127.99

127.70

126.91
126.40
125.41
124.16

77.42
77.00
76.58

47.56

44.15

O

 
  



S56 

 

3-Phenylindan-1-one (4pa) 

1H-NMR (300 MHz, CDCl3)  
41289614.esp

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0
Chemical Shift (ppm)

1.01.01.02.04.51.01.00.9

CHLOROFORM-d

M04(m)

M08(d)

M07(td)

M06(m)

M02(dd) M01(dd)

M05(m)

M03(dd)

7.81 7.26 7.14 4.59 4.58 3.22 3.20 2.73

O

 
13C-NMR (75 MHz, CDCl3) 
ZHG3395-1C5_2.010.esp

200 180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

CHLOROFORM-d

M01(s)

M05(s)

M03(s)

M04(s)

M07(s)

M08(s)

M11(s)

M12(s)
M13(s)

M02(s)

M06(s)

M09(s)

M10(s)

205.97
157.91

143.64
136.71

135.04

128.87

127.83
127.59

126.94
126.84

123.36

77.42
77.00

76.58

46.80 44.41

O

 
  



S57 

 

7-(3-Oxo-1-phenyl-butyl)-3-phenyl-indan-1-one (4pa’) 

1H-NMR (300 MHz, CDCl3)  
42120030.esp

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0
Chemical Shift (ppm)

3.01.03.11.01.01.12.110.11.1

CHLOROFORM-d

M01(s)

M06(d)

M07(m)

M09(m)

M05(t) M04(dd) M02(dd)M03(m)

M08(m)

7.27 7.14 6.02 5.99 4.46 4.45 3.18 3.16 2.76 2.17

O

O

 
13C-NMR (75 MHz, CDCl3) 
01476019.esp

200 180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

CHLOROFORM-d

M04(s)

M11(s)

M13(s)

M17(s)

M18(s)

M06(s)

M09(s)

M10(s)

M19(s)

M20(s)

M21(s)

M01(s)M02(s)

M03(s)

M05(s)

M08(s)

M12(s)

M14(s)

M16(s)

M15(s)

206.84

206.35

159.33

144.29
143.74
142.45

134.74
132.77

128.87 128.51

128.31
127.65

126.92
126.58
126.29
125.03

77.00

76.58

49.80

47.36
43.70

39.35

29.55

O

O

 
  



S58 

 

7-Methyl-3-(p-tolyl)indan-1-one (4ab) 

1H-NMR (300 MHz, CDCl3)  
ZHG3417H6.010.esp

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0 -0.5
Chemical Shift (ppm)

3.14.11.01.06.21.1

CHLOROFORM-d

M01(s)

M06(m)

M04(dd) M03(dd) M02(m)

M05(m)

2.342.723.184.464.487.027.057.41

O

 
13C-NMR (75 MHz, CDCl3) 

 

ZHG3417C2.020.esp

200 180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

CHLOROFORM-d

M15(s)

M01(s)

M02(s)

M03(s)

M04(s)

M14(s)

M06(s)M13(s)

M05(s)

M07(s)

M09(s)

M11(s)

M12(s)

206.99
158.94

141.02
138.38

136.40

134.24
134.07

129.46
127.47

124.14
77.42

77.00
76.58

47.35

43.48

20.97

18.34

O

 
  



S59 

 

3-(4-Methoxyphenyl)-7-methyl-indan-1-one (4ac) 

1H-NMR (300 MHz, CDCl3)  
50291864.esp

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0
Chemical Shift (ppm)

4.01.03.01.02.03.01.01.0

CHLOROFORM-d

M07(dq)

M03(s)

M05(m)

M06(m)

M08(m)

M04(dd) M02(dd) M01(m)

7.41 6.87 6.84 4.46 4.45 3.80 3.16 2.70 2.68

O

O

 
13C-NMR (75 MHz, CDCl3) 

50915921.esp

200 180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

CHLOROFORM-d

M05(s)

M07(s)

M09(s)

M10(s)

M12(s)

M13(s)

M14(s)

M15(s)

M01(s)
M02(s)

M03(s)

M04(s)

M06(s)

M08(s)

M11(s)

207.03 159.04
158.43

138.40
136.12

134.26
134.06

129.49

128.59

124.14

114.17

77.42

77.00
76.58

55.24

47.46

43.10
18.37

O

O

 
  



S60 

 

7-Methyl-3-(4-phenylphenyl)indan-1-one (4ad) 

1H-NMR (300 MHz, CDCl3)  
51836134.esp

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0
Chemical Shift (ppm)

4.01.01.01.02.01.11.03.14.1

CHLOROFORM-d

M06(m)

M04(m)

M05(m)

M07(m)

M03(dd)

M08(m)

M09(m) M01(m)M02(dd)

7.54 7.23 7.21 4.56 4.55 3.23 2.74 2.71

O

 
13C-NMR (75 MHz, CDCl3) 
52485970.esp

200 180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

CHLOROFORM-d

M17(s)

M04(s)

M10(s)

M14(s)

M16(s)

M18(s)

M01(s)

M02(s)

M03(s)

M05(s)

M11(s)

M12(s)

M13(s)

M15(s)

M09(s)

206.80
158.62

143.10
140.64
139.79
138.54

134.34
134.13

129.65

128.75

128.05

127.53

127.25
126.98

124.24

77.42
77.00

76.58

47.26

43.55

18.39

O

 
  



S61 

 

3-(4-Acetylphenyl)-7-methyl-indan-1-one (4ae) 

1H-NMR (300 MHz, CDCl3)  
ZHG3414H1.010.esp

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0
Chemical Shift (ppm)

3.14.21.01.01.03.01.02.0

CHLOROFORM-d

M05(d)

M01(s)

M07(m)

M08(d)

M06(m)

M02(m)

M04(dd) M03(dd)

7.90 7.24 7.22 4.57 4.56 3.20 3.17 2.59

O

O

 
13C-NMR (75 MHz, CDCl3) 
ZHG3414C2.010.esp

200 180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

CHLOROFORM-d

M14(s)
M16(s)

M02(s)

M04(s)

M05(s)

M07(s)

M11(s)

M12(s)

M13(s)

M15(s)

M01(s)

M03(s)

M08(s)

M09(s)

M06(s)

206.10

197.50 157.74

149.52

138.76
135.87

134.46
134.10

129.94

128.96

127.87

124.07

77.42

77.00 76.58

46.85

43.76

26.55 18.33

O

O

 



S62 

 

7-Methyl-3-[4-(trifluoromethyl)phenyl]indan-1-one (4af) 

1H-NMR (300 MHz, CDCl3)  
ZHG3420H1.010.esp

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0 -0.5
Chemical Shift (ppm)

4.11.01.01.01.02.11.01.9

CHLOROFORM-d

M08(m)

M04(d)

M05(d)

M06(d)

M07(m)

M03(dd) M02(dd) M01(m)

7.56 7.27 7.24 4.58 4.57 3.21 2.71 2.69

F
F

F

O

 
13C-NMR (75 MHz, CDCl3) 

ZHG3420C1.010.esp

200 180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

CHLOROFORM-d

M02(s)

M08(s)

M13(s)

M04(s)

M06(s)

M09(s)

M15(s)

M20(s)

M01(s)M03(s)

M05(s)

M07(s)

M10(s)

M11(s)

M12(s)

M17(s)

M18(s)

M16(s)

M19(s)

206.02
157.64

148.15

138.81

134.51
134.14

130.00
129.43
129.00

128.02

125.79
125.74

124.08

122.27
118.66

77.42
77.00

76.58

46.96
43.64

18.34

F
F

F

O

 
  



S63 

 

19F-NMR (235 MHz, CDCl3, 1,4-difluorobenzene as internal standard) 
ZHG3420.010.esp

0 -20 -40 -60 -80 -100 -120 -140 -160 -180
Chemical Shift (ppm)

-1
1
9
.9

0

-6
2
.7

1

F

F

F

O
CH3

 



S64 

 

3-(4-Fluorophenyl)-7-methyl-indan-1-one (4ag) 

1H-NMR (300 MHz, CDCl3)  
ZHG3415H2.010.esp

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0
Chemical Shift (ppm)

1.13.11.01.05.21.01.0

CHLOROFORM-d

M06(d)

M02(s)

M07(m)

M01(dd)

M04(dd) M03(dd)

M05(m)

7.42 7.00 6.97 4.50 4.49 3.18 2.70 2.66

O

F

 
13C-NMR (75 MHz, CDCl3) 
09713836.esp

200 180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

CHLOROFORM-d

M04(s)
M08(s)

M09(s)

M12(s)

M05(s)

M06(s)

M14(s)

M15(s)

M01(s)

M02(s)

M03(s)

M11(s)

M13(s)

M16(s)

M17(s)

M07(s)

M10(s)

M18(s)

206.54

163.33

160.08

158.43
139.82
139.77

138.59
134.37
134.09

129.73

129.14
124.09

115.79
115.50

77.42

77.00
76.58

47.34

43.13

18.35

O

F

 
  



S65 

 

3-(4-Chlorophenyl)-7-methyl-indan-1-one (4ah) 

1H-NMR (300 MHz, CDCl3)  
11365592.esp

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0
Chemical Shift (ppm)

1.03.11.01.03.01.12.11.1

CHLOROFORM-d

M06(m)

M02(s)

M07(m)

M08(m)

M04(dd)

M05(m)

M01(dd)

M03(dd)

7.25 7.06 4.47 4.46 3.16 2.68 2.64

O

Cl

 
13C-NMR (75 MHz, CDCl3) 

11734851.esp

200 180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

CHLOROFORM-d M02(s)

M03(s)

M08(s)

M11(s)

M04(s)

M06(s)

M09(s)

M10(s)

M13(s)

M01(s)

M05(s)

M07(s)

M12(s)

M14(s)

206.31
158.07 142.54

138.59

134.38
134.05

132.58
129.78

128.95

124.05
77.42
77.00

76.58

47.10
43.21

18.31

O

Cl

 
  



S66 

 

3-(4-Bromophenyl)-7-methyl-indan-1-one (4ai) 

1H-NMR (300 MHz, CDCl3)  
12193323.esp

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0 -0.5
Chemical Shift (ppm)

1.13.01.01.03.01.03.0

CHLOROFORM-d

M02(s)

M06(m)

M07(m) M05(m)

M01(dd)

M04(dd) M03(dd)

7.42 7.02 7.00 4.47 4.46 3.17 2.70 2.65

O

Br

 
13C-NMR (75 MHz, CDCl3) 
12436492.esp

200 180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

CHLOROFORM-d

M05(s)

M06(s)

M09(s)

M14(s)

M01(s)
M02(s)

M03(s)

M10(s)

M11(s)

M12(s)

M13(s)

M04(s)

M07(s)

M08(s)

206.28
157.99

143.08
138.62

134.40
134.06

131.88

129.80
129.34

124.05

120.64

77.42
77.00

76.58

47.05

43.29

18.32

O

Br

 
  



S67 

 

4-(4-Methyl-3-oxo-indan-1-yl)benzonitrile (4aj) 

1H-NMR (300 MHz, CDCl3)  
13136142.esp

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0
Chemical Shift (ppm)

1.03.01.01.01.01.02.01.02.0

CHLOROFORM-d

M06(m)

M07(m(para))

M02(s)

M08(m)

M09(m(para))

M05(m)

M01(dd)

M04(dd) M03(dd)

7.59 7.26 7.23 4.57 4.56 3.20 2.69 2.64

O

N

 
13C-NMR (75 MHz, CDCl3) 
13686851.esp

200 180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

CHLOROFORM-d M01(s)
M02(s)

M12(s)

M10(s)

M11(s)

M13(s)

M15(s)

M03(s)

M04(s)

M08(s)

M09(s)

M14(s)

M06(s)

M05(s)M07(s)

205.51

156.99

149.51
138.85

134.54
134.05

132.62

130.12
128.43

123.97

110.77

77.42
77.00

76.58

46.68

43.74
18.25

O

N

 
  



S68 

 

Methyl 4-(4-methyl-3-oxo-indan-1-yl)benzoate (4ak) 

1H-NMR (300 MHz, CDCl3)  
14140722.esp

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0 -0.5
Chemical Shift (ppm)

4.11.03.01.01.03.01.02.0

CHLOROFORM-d

M03(s)

M05(m)

M08(m)

M07(m)

M04(dd)

M06(m)

M02(dd) M01(m)

7.97 7.96 7.22 7.19 4.56 4.55 3.90 3.20 2.70 2.69

O

O
O

 
13C-NMR (75 MHz, CDCl3) 
14510002.esp

200 180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

CHLOROFORM-d

M02(s)

M05(s)
M10(s)

M13(s)M14(s)

M15(s)

M16(s)

M01(s)

M03(s)

M04(s)

M11(s)

M12(s) M06(s)

M07(s)

206.17

166.73
157.80

149.28

138.71

134.43
134.09

130.16
127.67

124.09

77.42 77.00
76.58

52.06

46.89
43.78 18.32

O

O
O

 
  



S69 

 

7-Methyl-3-(4-methylsulfonylphenyl)indan-1-one (4al) 

1H-NMR (300 MHz, CDCl3)  
14997192.esp

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0
Chemical Shift (ppm)

1.12.93.01.01.01.01.02.01.02.0

CHLOROFORM-d

M02(s)M03(s)

M07(m)

M06(m)

M10(m(para))

M08(m(para))

M01(dd)

M09(m)

M05(dd)

M04(dd)

7.87 7.35 7.32 7.04 4.61 4.60 3.05 2.70 2.67

O

SO
O

 
13C-NMR (75 MHz, CDCl3) 
ZHG3458C4_3.010.esp

200 180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

CHLOROFORM-d

M11(s) M08(s)

M09(s)

M12(s)

M14(s)M15(s)

M01(s)

M02(s)

M03(s)

M04(s)

M05(s)

M06(s)

M07(s)

M10(s)

M13(s)

205.59
157.09

150.49

139.09
138.89

134.58
134.08

130.16

127.97

124.03

77.42
77.00

76.58

46.79
44.43 43.62

18.29

O

SO
O

 
  



S70 

 

N,N-Diethyl-4-(4-methyl-3-oxo-indan-1-yl)benzamide (4am) 

1H-NMR (300 MHz, CDCl3)  
15702517.esp

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0
Chemical Shift (ppm)

6.14.05.11.01.03.02.01.0

CHLOROFORM-d

M07(m)

M08(m)M05(m)

M06(m)

M04(dd) M02(m) M01(d)M03(m)

7.31 7.16 4.52 4.51 3.53 3.18 2.70 2.68 1.14

O

N
O

 
13C-NMR (75 MHz, CDCl3) 

16611036.esp

200 180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

CHLOROFORM-d

M18(s)

M01(s)

M04(s)

M07(s)

M11(s)

M09(s)

M10(s)

M17(s)

M02(s)

M03(s)

M05(s)

M06(s)

M08(s)M12(s)

M13(s)

M14(s)

M15(s)

M16(s)

M19(s)

206.47

170.92
158.12

145.11
138.53

135.79
134.34
134.07

129.73

126.87

124.21

77.42
77.00

76.58

47.08

43.62

43.19
39.21

18.31

14.17
12.85

O

N
O

 
  



S71 

 

3-(2-Fluorophenyl)-7-methyl-indan-1-one (4an) 

1H-NMR (300 MHz, CDCl3)  
19999237.esp

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0 -0.5
Chemical Shift (ppm)

4.11.01.01.03.01.01.11.0

CHLOROFORM-d

M06(dd)

M04(m)

M07(m)

M08(m)

M03(dd) M01(m)

M05(m)

M02(m)

7.43 7.06 7.04 4.82 4.81 3.19 2.71 2.66

O

F

 
13C-NMR (75 MHz, CDCl3) 
20587365.esp

200 180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

CHLOROFORM-d

M24(s)

M03(s)

M06(s)

M08(s)

M22(s)

M23(s)

M01(s)

M02(s)M04(s)

M05(s)

M07(s)

M09(s)

M10(s)

M11(s)

M12(s)

M13(s)

M15(s)

M18(s)

M20(s)

M21(s)

206.37

162.48
159.22 157.40

138.68

134.28
130.61

129.75

128.86
128.81
128.51
128.40

124.44
124.40
123.96

115.77
115.48

77.42

77.00
76.58

45.70
45.69

36.97
36.94

18.35

O

F

 
  



S72 

 

19F-NMR (235 MHz, CDCl3, α,α,α-trifluorotoluene as internal standard)  

ZHG3444.020.esp

0 -20 -40 -60 -80 -100 -120 -140 -160 -180
Chemical Shift (ppm)

-1
1
9
.6

8

-6
3
.9

0

O

F

 

  



S73 

 

7-Methyl-3-[3-(trifluoromethyl)phenyl]indan-1-one (4ao) 

1H-NMR (300 MHz, CDCl3)  
22599514.esp

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0 -0.5
Chemical Shift (ppm)

4.11.01.01.01.11.23.01.1

CHLOROFORM-d

M08(m)

M04(m)

M06(m)

M05(m)

M07(m)

M03(dd) M02(dd) M01(m)

7.44 7.43 7.06 4.58 4.57 3.22 2.72 2.69

O

F
F

F

 
13C-NMR (75 MHz, CDCl3) 

22886806.esp

200 180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

CHLOROFORM-d

M03(s)

M15(s)

M17(s)M05(s)

M06(s)

M07(s)

M09(s)

M10(s)

M11(s)

M12(s)

M20(s)

M24(s)

M25(s)

M26(s)

M28(s)

M01(s)

M02(s)

M04(s)

M08(s)

M13(s)

M23(s)

M27(s)

206.00
157.60

145.06
138.82

134.53

134.19

124.58

124.53

124.06

123.89
123.84

123.74
122.17

118.56

77.00

76.58

47.05

43.67

18.35

O

F
F

F

 
  



S74 

 

19F-NMR (235 MHz, CHCl3, 1,4-difluorobenzene as internal standard)  
ZHG3447.010.esp

20 0 -20 -40 -60 -80 -100 -120 -140 -160 -180
Chemical Shift (ppm)

-1
1
9
.9

0

-6
2
.8

1

O

F
F

F

 

  



S75 

 

3-(3,4-Dichlorophenyl)-7-methyl-indan-1-one (4ap) 

1H-NMR (300 MHz, CDCl3)  
23792016.esp

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0
Chemical Shift (ppm)

1.13.01.01.01.01.02.01.01.0

CHLOROFORM-d

M08(d)

M06(m)M09(m)

M02(s)

M05(dd)

M04(dd)

M07(m)

M01(dd)

M03(dd)

7.36 7.23 6.95 4.47 4.46 3.18 2.70 2.64

O

Cl

Cl

 
13C-NMR (75 MHz, CDCl3) 
24054361.esp

200 180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

CHLOROFORM-d

M02(s)

M03(s)

M04(s)

M06(s)

M12(s)

M13(s)

M15(s)

M16(s)

M01(s)

M08(s)

M09(s)

M11(s)

M14(s)

M10(s)

205.76

157.28

144.33
138.81

134.54
134.07
132.79

130.91
130.78

130.07 129.61
127.01

124.01

77.42
77.00 76.58

46.87

42.99 18.32

O

Cl

Cl

 
  



S76 

 

7-Methyl-3-(3,4,5-trimethoxyphenyl)indan-1-one (4aq) 

1H-NMR (300 MHz, CDCl3)  
24582456.esp

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0
Chemical Shift (ppm)

4.11.06.03.01.02.02.01.0

CHLOROFORM-d

M04(s)

M03(s)

M06(s)M08(m)

M05(dd)

M07(m)

M01(m)M02(dd)

7.43 7.27 6.33 4.43 4.42 3.80 3.17 2.70 2.64

O

O

O

O

 
13C-NMR (75 MHz, CDCl3) 
24907841.esp

200 180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

CHLOROFORM-d

M14(s)

M01(s)

M04(s)

M05(s)

M08(s)M13(s)

M15(s)

M16(s) M02(s)

M03(s)

M06(s)

M11(s)

M07(s)

M09(s)

M12(s)

206.75
158.39

153.46

139.63
138.48

136.81 134.30
134.08

129.72
124.16

104.60

77.42 77.00

76.58

60.81

56.11

47.21
44.25

18.37

O

O
O

O

 
  



S77 

 

7-Methyl-3-(6-quinolyl)indan-1-one (4ar) 

1H-NMR (300 MHz, CDCl3)  
25438715.esp

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0 -0.5
Chemical Shift (ppm)

4.01.01.01.01.03.01.02.01.0

CHLOROFORM-d

M07(d)

M05(m)

M04(m)

M09(dd) M03(dd)

M06(m)

M01(m)M08(m) M02(dd)

8.89 8.03 7.41 7.40 7.08 4.70 4.69 3.25 2.72 2.70

N

O

 
13C-NMR (75 MHz, CDCl3) 
25786580.esp

200 180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

CHLOROFORM-d

M03(s)

M05(s)M18(s)

M06(s)M11(s)

M13(s)

M16(s)

M01(s)

M02(s)

M04(s)

M08(s)

M09(s)

M10(s)

M15(s)

M12(s)

M17(s)

M19(s)

M14(s)

206.31

158.03
150.22

147.39
142.18

138.69

135.69
129.85

129.21

128.21
126.03

124.19

121.40

77.42
77.00

76.58

47.01

43.74

18.34

N

O
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7-Methyl-3-propyl-indan-1-one (4as) 

1H-NMR (300 MHz, CDCl3)  
ZHG3885P.010.esp

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0
Chemical Shift (ppm)

3.03.01.11.03.01.01.01.01.01.0

CHLOROFORM-d

M09(d)

M10(t)

M08(d)

M04(dd) M01(m)

M05(s)

M06(dd)M07(td) M03(m) M02(m)

0.950.971.421.822.382.643.293.307.277.44

O

 
13C-NMR (75 MHz, CDCl3) 

ZHG3885PC.010.esp

200 180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

CHLOROFORM-d

M11(s)

M04(s)
M03(s)M09(s)

M08(s)

M07(s)

M13(s)
M12(s)

M10(s) M06(s)

M05(s)

M02(s)

M01(s)

14.1218.35
20.75

37.43
38.5443.65

76.58

77.42

122.89
129.20

133.84

134.13
138.62159.83

207.45

O
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7-Methyl-3-pentyl-indan-1-one (3af) (4at) 

1H-NMR (300 MHz, CDCl3)  
ZHG3888P.010.esp

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0
Chemical Shift (ppm)

3.17.01.11.03.01.00.91.01.01.0

CHLOROFORM-d

M09(d)

M08(d)

M04(dd)

M05(s)

M10(t) M01(m)M06(dd)M07(td) M03(m) M02(m)

0.880.901.341.902.322.372.643.273.287.327.44

O

 
13C-NMR (75 MHz, CDCl3) 
ZHG3888P2.011.esp

200 180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

CHLOROFORM-d

M13(s)

M08(s)
M05(s)

M03(s)

M11(s)

M15(s)

M14(s)

M12(s)

M10(s)

M09(s)

M07(s)

M06(s)

M04(s)
M02(s)

M01(s)

14.00

18.34
22.51
31.85

36.26
37.60

43.64

76.58

77.42

122.87
129.19

133.82

134.13
138.59

159.82

207.43

O

 

  



S80 

 

2-Methyl-6-(3-oxo-1-phenyl-butyl)benzoic acid (5aa) 

1H-NMR (300 MHz, CDCl3)  
89471843.esp

12 11 10 9 8 7 6 5 4 3 2 1 0
Chemical Shift (ppm)

2.82.81.01.01.01.01.06.10.7

CHLOROFORM-d

M07(m)

M06(d)

M01(s)

M02(s)

M03(m)

M04(m)

M08(m)

M05(t)

2.173.303.324.764.797.197.2511.09

OH

O

O

 
13C-NMR (75 MHz, CDCl3)  

ZHG3494C2_10.010.esp

200 180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

CHLOROFORM-d
M08(s)

M15(s)

M12(s)

M10(s)

M13(s)

M07(s)

M06(s)

M14(s)

M11(s)

M05(s)

M04(s)

M03(s)
M02(s) M01(s)

M09(s)

20.09

30.23
41.97

49.50

76.58
77.00

124.32

126.66

127.42

128.62

129.89

133.71
135.55

140.34
142.29

172.19
209.24

OH

O

O

 

 


