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General Remarks 

Reactions were carried out in anhydrous solvents under an atmosphere of argon in oven-dried 

glassware. Commercial reagents and solvents were used without purification. Column 

chromatography was carried out by using spectrochem silica gel (60–120, 100–200, 230–400 

mesh). 1H and 13C NMR spectroscopy measurements were carried out on Bruker AC 200 

MHz, Bruker DRX 400, DRX 500 MHz and JEOL 400 spectrometers, and TMS was used as 

an internal standard. 1H and 13C NMR chemical shifts are reported in ppm downfield from 

Chloroform-d (δ = 7.25) or TMS and coupling constants (J) are reported in Hertz (Hz). The 

following abbreviations are used to designate signal multiplicity: s = singlet, d = doublet, t = 

triplet, q = quartet, m = multiplet, b = broad. The Multiplicity of 13C NMR signals was 

assigned with the help of DEPT spectra and the abbreviations used: s = singlet d = doublet t = 

triplet q = quartet, represent C (quaternary), CH, CH2 and CH3 respectively. Mass 

spectroscopy was carried out on PI QStar Pulsar (Hybrid Quadrupole-TOF LC/MS/MS) and 

4800 plus MALDI TOF/TOF Applied Biosystem spectrometer or UPLC coupled Mass 

Spectrometer (Waters). HRMS mass spectra were recorded on a Thermo Scientific Q-

Exactive, Accela 1250 pump. 

General Procedure for Preparation of chalcone: 

 

Compounds 1a–1t was prepared according to literature procedure.1 Aqueous NaOH (2.5 N, 1 

mL) was added drop-wise to a mixture of 2-bromobenzaldehyde (2.7 mmol), acetophenone 

(2.7 mmol) in ethanol (4 mL) at ambient temperature. After stirring overnight, the reaction 

mixture was poured into brine solution (20 mL) and extracted with CH2Cl2 (20 mL). The 

extract was washed with water (2 × 30 mL), dried over Na2SO4, and evaporated under 

                                                            
1 M. Shen, B. E. Leslie and T. G. Driver, Angew. Chem. Int. Ed., 2008, 47, 5056. 
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reduced pressure. The crude was purified over silica gel (ethyl acetate and pet ether as eluent) 

to give the product. Yields were not optimized. 

General Scheme for Preparation of 4c–4e:2
 

 

General procedure for Cu(I)-catalyzed synthesis of 2-aroyl indole: 

To a solution of o-bromochalcone (1.0 mmol) in NMP (1 mL), were added L-proline (0.2 

mmol), K2CO3 (4.0 mmol), CuI (0.2 mmol), and NaN3 (1.2 mmol). The mixture was stirred at 

110 C. After 15h the reaction mixture was cooled and diluted with 30 mL of water and 

extracted with ethyl acetate (3 X 30 mL). Combined organic layer was dried (Na2SO4) and 

evaporated under reduced pressure. The crude was purified over silica gel (ethyl acetate and 

pet ether as eluent) provided 2-aroyl indole in moderate to good yields. 

 (1H-Indol-2-yl)(phenyl)methanone (2a)3:-   

Light yellow solid; 76% Yield; Rf 0.3 (10% ethyl acetate/pet. ether); 1H 

NMR (200 MHz, CDCl3):  7.16 (s, 1H), 7.16 (dt, J = 1.0, 7.0 Hz, 1H), 

7.37 (ddd, J = 1.0, 6.8, 8.4 Hz, 1H), 7.45–7.62 (m, 4H), 7.71 (d, J = 8.0 

Hz, 1H), 7.96–8.01 (m, 2H), 9.27 (br s, 1H); 13C NMR (100 MHz, CDCl3):  112.2 (d), 112.9 

(d), 121.0 (d), 123.2 (d), 126.5 (d), 127.7 (s), 128.5 (d, 2C), 129.2 (d, 2C), 132.4 (d), 134.3 

(s), 137.5 (s), 138.0 (s), 187.2 (s) ppm. 

(1H-Indol-2-yl)(2-methoxy-4-methylphenyl) methanone (2b):-  

Brown solid; 59% Yield; Rf 0.2 (10% ethyl acetate/pet. ether); mp: 

112–113 °C; 1H NMR (200 MHz, CDCl3):  2.43 (s, 3H), 3.82 (s, 3H), 

                                                            
2 M. Gallant, M. Belley, M.-C. Carriere, A. Chateauneuf, D. Denis, N. Lachance, S. Lamontagne, K. M. 
Metters, N. Sawyer, D. Slipetz, J. F. Truchon and M. Labelle, Bioorg. Med. Chem. Lett., 2003, 13, 3813 
3 W.-C. Gao, S. Jiang, R.-L. Wang and C. Zhang, Chem. Commun., 2013, 49, 4890. 
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6.84 (s, 1H), 6.86 (d, J = 6.8 Hz, 1H), 6.93 (d, J = 1.8 Hz, 1H), 7.12 (ddd, J = 0.9, 6.9, 7.9 

Hz, 1H), 7.29–7.37 (m, 1H), 7.42–7.48 (m, 2H), 7.64 (d, J = 8.0 Hz, 1H), 9.43 (s, 1H); 13C 

NMR (50 MHz, CDCl3):  21.9 (q), 55.7 (q), 112.2 (d), 112.5 (d), 112.8 (d), 120.7 (d), 120.8 

(d), 123.1 (d), 125.4 (s), 126.3 (d), 127.6 (s), 130.0 (d), 135.9 (s), 137.7 (s), 142.8 (s), 157.6 

(s), 187.1 (s) ppm; HRMS (ESI+): calcd. for C17H15O2NNa = 288.0995, found 288.0995. 

(5-Bromo-2-methoxyphenyl)(1H-Indol-2-yl)methanone (2c)4: 

Brown solid; 67% Yield; Rf 0.5 (15% ethyl acetate/pet. ether); 1H 

NMR (200 MHz, CDCl3):  3.80 (s, 3H), 6.91 (m, 2H), 7.14 (ddd, J = 

1.1, 6.8, 8.0 Hz, 1H), 7.36 (ddd, J = 1.0, 6.8, 7.9 Hz, 1H), 7.44–7.48 

(m, 1H), 7.55–7.60 (m, 2H), 7.66 (br d, J = 8.2 Hz, 1H), 9.37 (s, 1H); 13C NMR (125 MHz, 

CDCl3):  56.0 (q), 112.7 (2C, s and d), 113.4 (d), 113.6 (d), 121.1 (d), 123.3 (d), 126.8 (d), 

127.5 (s), 129.8 (s), 132.0 (d), 134.5 (d), 135.2 (s), 137.9 (s), 156.5 (s), 185.4 (s) ppm. 

(1H-Indol-2-yl)(naphthalen-1-yl)methanone (2d):-  

Yellow solid; 77% Yield; Rf 0.3 (10% ethyl acetate/pet. ether); mp: 

150–151 °C; 1H NMR (400 MHz, CDCl3):  6.97 (d, J = 1.0 Hz, 

1H), 7.15 (t, J = 6.0 Hz, 1H), 7.38 (ddd, J = 0.8, 7.0, 8.0 Hz, 1H), 

7.50–7.59 (m, 4H), 7.65 (d, J = 8.0 Hz, 1H), 7.88–7.95 (m, 2H), 8.04 (d, J = 8.3 Hz, 1H), 

8.28–8.30 (m, 1H), 9.62 (s, 1H); 13C NMR (100 MHz, CDCl3):  112.3 (d), 113.7 (d), 121.1 

(d), 123.3 (d), 124.3 (d), 125.5 (d), 126.5 (d), 126.8 (d), 127.3 (d), 127.6 (s), 127.8 (d), 128.4 

(d), 130.8 (s), 131.5 (d), 133.8 (s), 135.6 (s), 136.0 (s), 137.9 (s), 188.8 (s) ppm; HRMS 

(ESI+): calcd. for C19H13ONNa = 294.0889, found 294.0890.  

                                                            
4 Y. Miki, Y. Tsuzaki, C. Kai and H. Hachiken, Heterocycles, 2002, 57, 1635 
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Furan-2-yl(1H-Indol-2-yl)methanone (2e)3:  

Brown solid; 76% Yield; Rf 0.5 (10% ethyl acetate/pet. ether); 1H NMR 

(200 MHz, CDCl3):  6.63–6.64 (m, 1H), 7.71 (t, J = 7.6 Hz, 3H), 7.37 

(t, J = 7.7 Hz, 1H), 7.45–7.47 (m, 2H), 7.72 (br d, J = 8.6 Hz, 2H), 7.76 (d, J = 1.0 Hz, 1H), 

9.44 (s, 1H); 13C NMR (50 MHz, CDCl3):  111.5 (d), 112.1 (d), 112.5 (d), 118.6 (d), 121.0 

(d), 123.3 (d), 126.5 (d), 128.0 (s), 133.4 (s), 137.2 (s), 146.5 (d), 152.7 (s), 172.6 (s) ppm. 

(1H-Indol-2-yl)(1-methyl-1H-pyrrol-2-yl) methanone (2f):-  

Brown solid; 49% Yield; Rf 0.2 (10% ethyl acetate/pet. ether); mp: 100–

101 °C; 1H NMR (500 MHz, CDCl3):  4.02 (s, 3H), 6.23 (dd, J = 2.7, 

3.8 Hz, 1H), 6.94 (br s, 1H), 7.16 (t, J = 7.6 Hz, 1H), 7.20 (dd, J = 1.4, 3.9 Hz, 1H), 7.23 (s, 

1H), 7.33 (t, J = 7.6 Hz, 1H), 7.45 (d, J = 8.3 Hz, 1H), 7.72 (d, J = 8.0 Hz, 1H), 9.37 (s, 1H); 

13C NMR (125 MHz, CDCl3):  37.0 (q), 108.5 (d), 109.7 (d), 111.9 (d), 120.7 (d, 2C), 122.9 

(d), 125.5 (d), 127.8 (s), 130.3 (s), 131.2 (d), 135.6 (s), 136.9 (s), 176.3 (s) ppm; HRMS 

(ESI+): calcd. for C14H12ON2H
+ = 225.1022, found 225.1021. 

 (1H-Indol-2-yl)(pyridin-2-yl)methanone (2g):-  

Yellow solid; 57% Yield; Rf 0.2 (10% ethyl acetate/pet. ether); mp: 130–

131 °C; 1H NMR (400 MHz, CDCl3):  7.15 (t, J = 7.5 Hz, 1H), 7.36 

(ddd, J = 0.5, 6.9, 7.9 Hz, 1H), 7.48–7.55 (m, 2H), 7.75 (d, J = 8.0 Hz, 1H), 7.84 (s, 1H), 7.93 

(dt, J = 1.5, 7.8 Hz, 1H), 8.28 (d, J = 8.0 Hz, 1H), 8.81 (d, J = 4.3 Hz, 1H), 10.84 (s, 1H); 13C 

NMR (100 MHz, CDCl3):  112.4 (d), 113.3 (d), 120.8 (d), 123.3 (d), 124.2 (d), 126.3 (d), 

126.7 (d), 127.4 (s), 135.0 (s), 137.4 (d), 137.7 (s), 148.5 (d), 155.0 (s), 181.2 (s) ppm; 

HRMS (ESI+): calcd. for C14H10ON2Na = 245.0685, found 245.0688. 
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Benzofuran-2-yl(1H-Indol-2-yl)methanone (2h)5:   

Yellow solid; 78% Yield; Rf 0.4 (10% ethyl acetate/pet. ether); 1H 

NMR (500 MHz, CDCl3):  7.20 (t, J = 7.5 Hz, 1H), 7.36 (t, J = 7.6 Hz, 

1H), 7.40 (t, J = 7.6 Hz, 1H), 7.48 (d, J = 8.2 Hz, 1H), 7.53 (t, J = 7.8 

Hz, 1H), 7.69 (d, J = 8.4 Hz, 1H), 7.77 (d, J = 7.9 Hz, 1H), 7.78 (s, 1H), 7.81 (d, J = 8.1 Hz, 

1H), 7.88 (br s, 1H), 9.33 (s, 1H); 13C NMR (125 MHz, CDCl3):  112.1 (d), 112.3 (d), 112.4 

(d), 114.3 (d), 121.2 (d), 123.2 (d), 123.6 (d), 124.0 (d), 126.9 (d), 127.1 (s), 128.0 (s), 128.2 

(d), 133.7 (s), 137.5 (s), 152.9 (s), 155.9 (s), 174.0 (s) ppm. 

 Benzo[b]thiophen-3-yl(1H-Indol-2-yl)methanone (2i):-   

Light brown solid; 69% Yield; Rf 0.4 (10% ethyl acetate/pet. ether); 

mp: 187–188 °C; 1H NMR (500 MHz, CDCl3):  7.18 (t, J = 6.7 Hz, 

1H), 7.25 (s, 1H), 7.38 (t, J = 6.6 Hz, 1H), 7.45–7.51 (m, 3H), 7.74 (d, 

J = 7.3, 1H), 7.93 (d, J = 7.3 Hz, 1H), 8.36 (s, 1H), 8.50 (d, J = 7.3 Hz, 1H), 9.52 (s, 1H); 13C 

NMR (125 MHz, CDCl3):  111.6 (d), 112.2 (d), 121.1 (d), 122.4 (d), 123.2 (d), 124.7 (d), 

125.5 (d), 125.6 (d), 126.5 (d), 127.7 (s), 134.7 (s), 135.5 (2C, s and d), 137.2 (s), 137.6 (s), 

140.0 (s), 181.2 (s) ppm; HRMS (ESI+): calcd. for C17H11ONSH+ = 278.0634, found 

278.0634. 

1-(1H-Indol-2-yl)pentan-1-one (2j)6: 

Brown solid; 47% Yield; Rf 0.3 (10% ethyl acetate/pet. ether); 1H NMR 

(500 MHz, CDCl3):  0.96 (t, J = 7.4 Hz, 3H), 1.39–1.46 (m, 2H), 1.73–

1.79 (m, 2H), 2.94 (t, J = 7.6 Hz, 2H), 7.15 (t, J = 7.5 Hz, 1H), 7.20 (s, 1H), 7.34 (t, J = 7.6 

Hz, 1H), 7.42 (d, J = 8.3 Hz, 1H), 7.70 (d, J = 8.1 Hz, 1H), 9.09 (s, 1H); 13C NMR (125 

                                                            
5 S. Mahboobi, A. Uecker, C. Cenac, A. Sellmer, E. Eichhorn, S. Elz, F.-D. Bohmer and S. Dove, Bioorg. Med. Chem., 
2007, 15, 2187. 
6 P. C. Too, S. H. Chua, S. H. Wong and S. Chiba, J. Org. Chem., 2011, 76, 6159. 
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MHz, CDCl3):  13.9 (q), 22.5 (t), 27.3 (t), 38.1 (t), 109.0 (d), 112.1 (d), 120.9 (d), 123.0 (d), 

126.2 (d), 127.6 (s), 135.2 (s), 137.2 (s), 193.6 (s)  ppm. 

 Cyclopropyl (1H-Indol-2-yl) methanone (2k):- 

Brown solid; 46% Yield; Rf 0.5 (10% ethyl acetate/pet. ether); mp: 143–

145 °C; 1H NMR (200 MHz, CDCl3):  1.02–1.11 (m, 2H), 1.25–1.32 (m, 

2H), 2.59–2.71 (m, 1H), 7.11–7.19 (m, 1H), 7.30–7.45 (m, 3H), 7.73 (dd, J = 0.5, 8.1 Hz, 

1H), 9.24 (s, 1H); 13C NMR (125 MHz, CDCl3):  11.4 (t, 2C), 17.5 (d), 109.1 (d), 112.2 (d), 

120.8 (d), 122.9 (d), 126.1 (d), 127.6 (s), 135.8 (s), 137.3 (s), 192.9 (s) ppm; HRMS (ESI+): 

calcd. for C12H11ONH+ = 186.0913, found 186.0916. 

(5-Methoxy-1H-Indol-2-yl)(phenyl)methanone (2l)7:-   

Yellow solid; 74% Yield; Rf 0.3 (10% ethyl acetate/pet. ether); 1H 

NMR (200 MHz, CDCl3):  3.84 (s, 3H), 7.02–7.08 (m, 3H), 7.37–

7.41 (m, 1H), 7.49–7.63 (m, 3H), 7.69–8.01 (m, 2H), 9.52 (s, 1H); 

13C NMR (100 MHz, CDCl3):  55.6 (q), 102.6 (d), 112.5 (d), 113.3 (d), 118.4 (d), 127.9 (s), 

128.4 (d, 2C), 129.2 (d, 2C), 132.2 (d), 133.3 (s), 134.7 (s), 138.1 (s), 154.7 (s), 187.1 (s) 

ppm. 

(5-Chloro-1H-Indol-2-yl)(phenyl)methanone (2m):-  

Light yellow solid; 74% Yield; Rf 0.3 (10% ethyl acetate/pet. ether); 

mp: 198–200 °C; 1H NMR (400 MHz, CDCl3):  7.08–7.09 (m, 1H), 

7.32 (dd, J = 1.9, 8.8 Hz, 1H), 7.42 (d, J = 8.8 Hz, 1H), 7.52–7.56 (m, 

2H), 7.61–7.65 (m, 1H), 7.68 (br s, 1H), 7.97–7.99 (m, 2H), 9.47 (s, 1H); 13C NMR (100 

MHz, CDCl3):  111.7 (d), 113.3 (d), 122.3 (d), 126.6 (s), 127.0 (d), 128.6 (d, 2C and s, 1C), 

129.2 (d, 2C), 132.6 (d), 135.3 (s), 135.7 (s), 137.6 (s), 187.0 (s) ppm; HRMS (ESI+): calcd. 

for C15H10ONClH+ = 256.0524, found 256.0522. 
                                                            
7 S. Mahboobi, S. Teller, H. Pongratz, H. Hufsky, A. Sellmer, A. Botzki, A. Uecker, T. Beckers, S. Baasner, C. Schachtele, 
F. Uberall, M. U. Kassack, S. Dove and F.-D. Bohmer, J. Med. Chem., 2002, 45, 1002. 
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(6-Bromo-5-methoxy-1H-Indol-2-yl)(phenyl)methanone (2n):-  

Yellow solid; 59% Yield; Rf 0.2 (10% ethyl acetate/pet. ether); mp: 

177–178 °C; 1H NMR (200 MHz, CDCl3):  3.92 (s, 3H), 7.06 (s, 

1H), 7.11 (s, 1H), 7.52 (d, J = 7.6 Hz, 1H), 7.54 (d, J = 7.7 Hz, 1H), 

7.63 (t, J = 7.3 Hz, 1H), 7.71 (s, 1H), 7.96 (s, 1H), 7.98 (s, 1H), 9.42 (s, 1H); 13C NMR (125 

MHz, CDCl3):  56.6 (q), 103.3 (d), 112.1 (d), 113.3 (s), 116.8 (d), 127.3 (s), 128.5 (d, 2C), 

129.2 (d, 2C), 132.5 (d), 133.0 (s), 135.1 (s), 137.8 (s), 151.0 (s), 186.9 (s) ppm; HRMS 

(ESI+): calcd. for C16H12O2NBrH+ = 330.0124, found 330.0132. 

(5-Bromo-2-methoxyphenyl)(5-methoxy-1H-Indol-2-yl)methanone (2o):-  

Yellow solid; 68% Yield; Rf 0.4 (15% ethyl acetate/pet. ether); 

mp: 168–170 °C; 1H NMR (200 MHz, CDCl3):  3.80 (s, 3H), 

3.82 (s, 3H), 6.84 (s, 1H), 6.91 (d, J = 8.7 Hz, 1H), 7.03–7.05 

(m, 2H), 7.35 (d, J = 8.8 Hz, 1H), 7.56–7.59 (m, 2H), 9.20 (s, 1H); 13C NMR (125 MHz, 

CDCl3):  55.6 (q), 56.1 (q), 102.8 (d), 112.3 (s), 113.0 (d), 113.2 (d), 113.4 (d), 118.9 (d), 

127.9 (s), 129.9 (s), 132.1 (d), 133.4 (s), 134.4 (d), 135.6 (s), 154.8 (s), 156.5 (s), 185.0 (s) 

ppm; HRMS (ESI+): calcd. for C17H14O3NBrH+ = 360.0230, found 360.0234. 

(5-Methoxy-1H-Indol-2-yl)(naphthalen-1-yl)methanone (2p)7:-  

Brown solid; 73% Yield; Rf 0.3 (10% ethyl acetate/pet. ether); 1H 

NMR (400 MHz, CDCl3):  3.82 (s, 3H), 6.87 (s, 1H), 7.01 (s, 

1H), 7.06 (dd, J = 1.9, 8.9 Hz, 1H), 7.40 (d, J = 9.0 Hz, 1H), 

7.52–7.57 (m, 3H), 7.87 (d, J = 7.1 Hz, 1H), 7.92–7.94 (m, 1H), 8.04 (d, J = 8.3 Hz, 1H), 

8.27–8.28 (m, 1H), 9.54 (s, 1H); 13C NMR (100 MHz, CDCl3):  55.6 (q), 102.8 (d), 113.2 

(d), 113.3 (d), 118.7 (d), 124.3 (d), 125.5 (d), 126.5 (d), 127.3 (d), 127.7 (d), 127.9 (s), 128.4 

(d), 130.8 (s), 131.5 (d), 133.5 (s), 133.8 (s), 135.7 (s), 136.4 (s), 154.8 (s), 188.5 (s) ppm. 
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(5-Methoxy-1H-Indol-2-yl)(2-methoxy-4-methylphenyl)methanone (2q):-  

 Grey solid; 64% Yield; Rf 0.3 (15% ethyl acetate/pet. ether); mp: 

94–95 °C; 1H NMR (500 MHz, CDCl3):  2.43 (s, 3H), 3.82 (s, 

6H), 6.83–6.85 (m, 3H), 7.01–7.03 (m, 2H), 7.34 (d, J = 9.7 Hz, 

1H), 7.42 (d, J = 7.5 Hz, 1H), 9.17 (s, 1H); 13C NMR (125 MHz, CDCl3):  21.9 (q), 55.7 (q), 

55.8 (q), 102.8 (d), 112.2 (d), 112.5 (d), 113.1 (d), 118.1 (d), 120.6 (d), 125.4 (s), 128.0 (s), 

130.0 (d), 133.1 (s), 136.4 (s), 142.8 (s), 154.7 (s), 157.6 (s), 186.8 (s) ppm; HRMS (ESI+): 

calcd. for C18H17O3NNa = 318.1101, found 318.1101. 

Benzo[b]thiophen-3-yl(5-methoxy-1H-Indol-2-yl)methanone (2r):-  

Light yellow solid; 52% Yield; Rf 0.3 (10% ethyl acetate/pet. 

ether); mp: 198–199 °C; 1H NMR (500 MHz, CDCl3):  3.85 (s, 

3H), 7.06 (dd, J = 2.4, 8.9 Hz, 1H), 7.10 (br d, J = 1.8 Hz, 1H), 

7.15 (br d, J = 1.3 Hz, 1H), 7.39 (d, J = 8.9 Hz, 1H), 7.46 (br t, J = 7.5 Hz, 1H), 7.51(br t, J = 

7.6 Hz, 1H), 7.93 (d, J = 7.9 Hz, 1H), 8.33 (s, 1H), 8.47 (d, J = 8.1 Hz, 1H), 9.27 (s, 1H); 13C 

NMR (125 MHz, CDCl3):  55.7 (q), 102.8 (d), 111.1 (d), 113.1 (d), 118.3 (d), 122.4 (d), 

124.7 (d), 125.5 (d), 125.6 (d), 128.0 (s), 133.0 (s), 134.7 (s), 135.2 (d), 135.9 (s), 137.3 (s), 

140.0 (s), 154.9 (s), 180.0 (s) ppm; HRMS (ESI+): calcd. for C18H13O2NSH+ = 308.0740, 

found 308.0741. 

 Phenyl(5,6,7-trimethoxy-1H-Indol-2-yl)methanone (2s)8:-  

Light yellow solid; 72% Yield; Rf 0.3 (15% ethyl acetate/pet. ether); 

1H NMR (500 MHz, CDCl3):  3.89 (s, 3H), 3.94 (s, 3H), 4.08 (s, 

3H), 6.82 (s, 1H), 7.03 (d, J = 2.1 Hz, 1H), 7.50 (d, J = 7.5 Hz, 1H), 

7.52 (d, J = 7.7 Hz, 1H), 7.58–7.61 (m, 1H), 7.94 (d, J = 7.4 Hz, 2H), 9.29 (s, 1H); 13C NMR 

(125 MHz, CDCl3):  56.2 (q), 61.1 (q), 61.5 (q), 98.0 (d), 112.8 (d), 123.4 (s), 127.6 (s), 

                                                            
8 M. Arthuis, R. Pontikis, G. G. Chabot, L. Quentin, D. Scherman and J.-C. Florent, Eur. J. Med. Chem., 2011, 46, 95. 
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128.4 (d, 2C), 129.1 (d, 2C), 132.1 (d), 134.2 (s), 138.2 (s), 138.9 (s), 141.6 (s), 150.4 (s), 

186.4 (s) ppm. 

Naphthalen-1-yl(5,6,7-trimethoxy-1H-Indol-2-yl)methanone (2t):-  

Yellow solid; 79% Yield; Rf 0.4 (20% ethyl acetate/pet. ether); 

mp: 148–149 °C; 1H NMR (400 MHz, CDCl3):  3.85 (s, 3H), 

3.95 (s, 3H), 4.10 (s, 3H), 6.75 (s, 1H), 6.82 (d, J = 2.2 Hz, 1H), 

7.52–7.56 (m, 3H), 7.83 (br d, J = 7.1 Hz, 1H), 7.91–7.93 (m, 1H), 8.02 (d, J = 8.2 Hz, 1H), 

8.23–8.26 (m, 1H), 9.41 (s, 1H); 13C NMR (100 MHz, CDCl3):  56.2 (q), 61.2 (q), 61.5 (q), 

98.0 (d), 113.7 (d), 123.2 (s), 124.3 (d), 125.5 (d), 126.5 (d), 127.2 (d), 127.5 (d), 128.0 (s), 

128.3 (d), 130.8 (s), 131.3 (d), 133.7 (s), 135.8 (s, 2C), 138.9 (s), 141.7 (s), 150.4 (s), 187.9 

(s) ppm; HRMS (ESI+): calcd. for C22H19O4NH+ = 362.1387, found 362.1390. 

Ethyl 1H-Indole-2-carboxylate (5a)9:  

Brown solid; 57% Yield, Rf 0.4 (10% ethyl acetate/pet. ether); 1H NMR 

(500 MHz, CDCl3):  1.42 (t, J = 7.1 Hz, 3H), 4.41 (q, J = 7.0 Hz, 2H), 

7.15 (t, J = 7.5 Hz, 1H), 7.23 (s, 1H), 7.32 (t, J = 7.7 Hz, 1H), 7.42 (d, J = 8.3 Hz, 1H), 7.69 

(d, J = 8.0 Hz, 1H), 9.0 (s, 1H); 13C NMR (125 MHz, CDCl3):  14.4 (q), 61.0 (t), 108.6 (d), 

111.8 (d), 120.8 (d), 122.6 (d), 125.3 (d), 127.5 (s, 2C), 136.8 (s), 162.0 (s) ppm. 

 Ethyl 5-methoxy-1H-Indole-2-carboxylate (5b):-  

Brown solid; 67% Yield; Rf 0.3 (10% ethyl acetate/pet. ether); 1H 

NMR (500 MHz, CDCl3):  1.41 (t, J = 7.1 Hz, 3H), 3.84 (s, 3H), 

4.40 (q, J = 7.1 Hz, 2H), 6.99 (dd, J = 2.3, 9.0 Hz, 1H), 7.07 (d, J = 1.5 Hz, 1H), 7.14 (s, 1H), 

7.31 (d, J = 9.0 Hz, 1H), 8.90 (s, 1H); 13C NMR (125 MHz, CDCl3):  14.4 (q), 55.7 (q), 61.0 

(t), 102.5 (d), 108.2 (d), 112.7 (d), 116.9 (d), 127.8 (s), 127.9 (s), 132.1 (s), 154.7 (s), 161.9 

(s) ppm; HRMS (ESI+): calcd. for C12H13O3NNa = 242.0788, found 242.0788. 

                                                            
9 Q. Cai, Z. Li, J. Wei, C. Ha, D. Pei and K. Ding, Chem. Commun., 2009, 7581. 
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Ethyl 3-methyl-1H-Indole-2-carboxylate (5c)9:-  

 Light yellow solid; 74% Yield; Rf 0.3 (10% ethyl acetate/pet. ether); 1H 

NMR (500 MHz, CDCl3):  1.43 (t, J = 7.1 Hz, 3H), 2.61 (s, 3H), 4.42 (q, 

J = 7.1 Hz, 2H), 7.14 (t, J = 7.4 Hz, 1H), 7.32 (t, J = 7.5 Hz, 1H), 7.36 (d, J = 8.2 Hz, 1H), 

7.66 (d, J = 8.1 Hz, 1H), 8.72 (s, 1H); 13C NMR (125 MHz, CDCl3):  9.9 (q), 14.5 (q), 60.7 

(t), 111.6 (d), 119.9 (d), 120.2 (s), 120.8 (d), 123.4 (s), 125.5 (d), 128.5 (s), 135.8 (s), 162.7 

(s) ppm. 

Ethyl 3-butyl-1H-Indole-2-carboxylate (5d):-  

Off white solid; 59% Yield; Rf 0.4 (15% ethyl acetate/pet. ether); mp: 71–

74 °C; 1H NMR (500 MHz, CDCl3):  0.94 (t, J = 7.3 Hz, 3H), 1.39–1.44 

(m, 5H), 1.63–1.69 (m, 2H), 3.10 (t, J = 7.7 Hz, 2H), 4.41 (q, J = 7.1 Hz, 

2H), 7.13 (t, J = 7.5 Hz, 1H), 7.31 (t, J = 7.6 Hz, 1H), 7.37 (d, J = 8.24 Hz, 1H), 7.68 (d, J = 

8.24 Hz, 1H), 8.73 (s, 1H); 13C NMR (125 MHz, CDCl3):  14.0 (q), 14.4 (q), 22.8 (t), 24.5 

(t), 33.2 (t), 60.6 (t), 111.7 (d), 119.8 (d), 120.9 (d), 123.0 (s), 125.4 (d and s), 128.1 (s), 

135.9 (s), 162.5 (s) ppm; HRMS (ESI+): calcd. for C15H19O2NH+ = 246.1489, found 

246.1491. 

Ethyl 3-phenyl-1H-Indole-2-carboxylate (5e):-  

Yellow solid; 61% Yield; Rf 0.4 (15% ethyl acetate/pet. ether); mp: 137–

139 °C; 1H NMR (200 MHz, CDCl3):  1.23 (t, J = 7.1 Hz, 3H), 4.29 (q, J 

= 7.1 Hz, 2H), 7.11–7.18 (m, 1H), 7.32–7.49 (m, 5H), 7.52–7.58 (m, 2H), 7.63 (d, J = 8.3 Hz, 

1H), 9.01 (s, 1H); 13C NMR (50 MHz, CDCl3):  14.0 (q), 60.9 (t), 111.7 (d), 120.9 (d), 121.8 

(d), 122.8 (s), 124.3 (s), 125.8 (d), 127.2 (d), 127.7 (d, 2C), 127.9 (s), 130.6 (d, 2C), 133.5 

(s), 135.7 (s), 162.0 (s) ppm; HRMS (ESI+): calcd. for C17H15O2NNa = 288.0995, found 

288.0997. 

N
H

OEt

O

N
H

OEt

O

C4H9



SI 15 
 

3-Methyl-2-phenylquinoline (3u)10:-  

 Colorless oil; 29% Yield; Rf 0.4 (10% ethyl acetate/pet. ether); 1H NMR 

(500 MHz, CDCl3):  2.46 (s, 3H), 7.41–7.53 (m, 4H), 7.58–7.60 (m, 2H), 

7.63–7.68 (m, 1H), 7.77 (d, J = 8.2 Hz, 1H), 8.01 (s, 1H), 8.13 (d, J = 8.5 Hz, 1H); 13C NMR 

(125 MHz, CDCl3):  20.6 (q), 126.4 (d), 126.7 (d), 127.6 (s), 128.2 (d), 128.3 (d, 2C), 128.7 

(d), 128.8 (d, 2C), 129.2 (s), 129.3 (d), 136.7 (d), 140.8 (s), 146.6 (s), 160.5 (s) ppm. 

(E)-3-(2-Aminophenyl)-2-methyl-1-phenylprop-2-en-1-one (7):-  

Yellow Liquid; 42% Yield; Rf 0.2 (15% ethyl acetate/pet. ether); 1H NMR 

(200 MHz, CDCl3):  2.16 (d, J = 1.4 Hz, 3H), 3.63 (s, 2H), 6.71 (dd, J = 

0.9, 8.1 Hz, 1H), 6.81 (dt, J = 0.9, 7.6 Hz, 1H), 7.09–7.25 (m, 3H), 7.40–7.54 (m, 3H), 7.73–

7.77 (m, 2H); 13C NMR (100 MHz, CDCl3):  14.4 (q), 115.7 (d), 118.3 (d), 121.2 (s), 128.2 

(d, 2C), 129.4 (d, 2C), 129.6 (d), 129.7 (d), 131.8 (d), 138.1 (s), 138.2 (d), 138.5 (s), 144.3 

(s), 199.2 (s) ppm. 

                                                            
10 I. Hyodo, M. Tobisu and N. Chatani, Chem. Asian J., 2012, 7, 1357. 
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