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General Information. DMF, DMSO, DMA, MeCN, EtOAc, petroleum ether (PE), 

1, 2-dichloroethane (DCE), dichloromethane (DCM), toluene, 1,4-dioxane and 

methanol (MeOH) which are all ACS grade were obtained commercially and used 

without further purification. Tetrahydrofuran (THF) was purified according to 

standard methods unless otherwise noted. Commercially available reagents were used 

without further purification. Reactions were monitored by thin layer chromatography 

(TLC) using silicycle pre-coated silica gel plates. Flash column chromatography was 

performed over silica gel (300-400 mesh). Infrared spectra were recorded on a Nicolet 

AVATER FTIR330 spectrometer as thin film and are reported in reciprocal centimeter 

(cm
-1

). Mass spectra were recorded with Micromass QTOF2 

Quadrupole/Time-of-Flight Tandem mass spectrometer using electron spray 

ionization.  

1
H NMR spectra and 

13
C NMR spectra were recorded on a Bruker AV-400 

spectrometer or Bruker AV-500 spectrometer in chloroform-d3. For 
1
H NMR spectra, 

chemical shifts are reported in ppm with the internal TMS signal at 0.0 ppm as a 

standard. For 
13

C NMR spectra, chemical shifts are reported in ppm with the internal 

chloroform signal at 77.0 ppm as a standard. 

  



More Reaction Condition 

 

1. For the reaction condition studies on the photocatalysis of benzoyl ynamide 4, 

please see as followed:
a 

 

 

  



Preliminary Cell Viability Assay. 

We also tested the newly synthesized 2-hydroxymethylindoles 3a-3h and 3l-3n for their 

bioactivity as antitumor agents. The cytotoxic effects of these compounds were evaluated against a 

panel of cancer cells, including breast cancer cells MDA-MB-231 and MCF-7, melanoma cells 

A375, and esophageal cancer cells SK-GT-4 and KYSE-450 based on cell viability assays, using a 

commercially available proliferation assay kit (Promega, US). Briefly, the cells were plated in 

96-well culture plates at an appropriate density in culture medium and allowed to attach overnight. 

After treatment of vehicle (0.1% DMSO as control) or test compounds for indicated times and 

concentrations, 20 μL of MTS reaction solution 

(3-(4,5-dimethylthiazol-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-tetrazolium, 

inner salt; MTS (a) and 100 μg/mL phenazine methosulfate; PES) was added to each well. The 

absorbance values were read at 490 nm wavelength with a spectrophotometer (Varioskan Flash, 

Thermo, US) after 1 to 4 hours incubation. The cell viability was calculated as: cell survival = 

(ODcompd. - ODblank)/(ODcontrol - ODblank)*100%.  

Table S1. The cytotoxic effects of the newly synthesized 2-hydroxymethylindoles 

against cancer cells 

Cmpd ID 
Cell viability at 20 µM (%) 

MDA-MB-231 A375 MCF-7 SK-GT-4 KYSE-450 

3a 89.92 0.79 56.73 23.02 111.06 

3b 92.45 45.26 64.44 33.66 108.45 

3c 92.45 7.97 35.66 25.24 112.66 

3d 89.92 71.02 68.76 91.45 101.78 

3e 91.43 75.33 57.00 75.22 117.71 

3f 102.08 64.28 61.73 56.37 113.31 

3g 102.67 72.33 71.76 60.89 114.27 

3h 93.67 76.10 80.98 82.91 108.67 

3l 93.96  74.62  59.95  54.06  92.99  

3m 91.33  72.93  87.73  75.01  110.84  

3n 92.68  86.64  96.80  93.25  94.38  

 

Results are average of two experiments. 



Representative synthetic procedures for the preparation of benzoyl ynamides 

1a-1o, 1r
1,2 

 

 

N-(2-benzoylphenyl)-N-(phenylethynyl)methanesulfonamide (1a) 

 

1a 

Pale yellow solid (mp 101-102 
o
C). 

1
H NMR (400 MHz, CDCl3) δ 7.88 – 7.82 (m, 

2H), 7.71 (d, J = 8.0 Hz, 1H), 7.61 – 7.51 (m, 2H), 7.47 – 7.38 (m, 4H), 7.20 – 7.12 

(m, 1H), 7.12 – 7.04 (m, 2H), 6.93 – 6.87 (m, 2H), 3.29 (s, 3H); 
13

C NMR (100 MHz, 



CDCl3) δ 195.1, 137.1, 136.6, 136.0, 133.4, 131.3, 131.2, 130.3, 129.6(1), 129.5(6), 

128.4, 127.9(4), 127.8(5), 121.8, 82.3, 71.2, 38.3; IR (neat): 2955, 2925, 2852, 

2241(s), 1667(s), 1366, 1167, 759, 700, 549; HRESIMS Calcd for [C22H17NNaO3S]
+
 

(M + Na
+
) 398.0821, found 398.0822.  

 

N-(2-benzoylphenyl)-N-((4-fluorophenyl)ethynyl)methanesulfonamide (1b) 

 

1b 

White solid (mp 104-105 
o
C). 

1
H NMR (400 MHz, CDCl3) δ 7.85 – 7.81 (m, 2H), 

7.70 (d, J = 8.0 Hz, 1H), 7.60 – 7.50 (m, 2H), 7.46 – 7.35 (m, 4H), 6.92 – 6.82 (m, 

2H), 6.81 – 6.73 (m, 2H), 3.29 (s, 3H); 
13

C NMR (100 MHz, CDCl3) δ 194.9, 162.1 (d, 

J = 248.0 Hz), 137.0, 136.5, 135.9, 133.4 (d, J = 8.0 Hz), 131.1, 130.2, 129.4(4), 

129.4(0), 128.4, 127.9, 117.7 (d, J = 3.0 Hz), 115.0 (d, J = 22.0 Hz), 82.0, 70.0, 38.2; 

IR (neat): 2954, 2926, 2852, 2244, 1667(s), 1598, 1509, 1366(s), 1169(s), 964, 837, 

772; HRESIMS Calcd for [C22H16FNNaO3S]
+
 (M + Na

+
) 416.0727, found 416.0725.  

 

N-(2-benzoylphenyl)-N-((4-chlorophenyl)ethynyl)methanesulfonamide (1c) 

 

1c 

White solid (mp 129-130 
o
C). 

1
H NMR (400 MHz, CDCl3) δ 7.88 – 7.81 (m, 2H), 

7.74 – 7.67 (m, 1H), 7.62 – 7.53 (m, 2H), 7.49 – 7.38 (m, 4H), 7.09 – 7.02 (m, 2H), 

6.82 – 6.75 (m, 2H), 3.31 (s, 3H); 
13

C NMR (100MHz, CDCl3) δ 195.0, 137.0, 136.6, 

135.9, 133.9, 133.5, 132.5, 131.3, 130.3, 129.6(4), 129.5(7), 128.5, 128.2, 128.0, 

120.4, 83.2, 70.3, 38.5; IR (neat): 2955, 2927, 2853, 2241(s), 1665(s), 1597, 1448, 



1366(s), 1168(s), 1091, 764, 701; HRESIMS Calcd for [C22H16ClNNaO3S]
+
 (M + Na

+
) 

432.0432, found 432.0428.  

 

N-(2-benzoylphenyl)-N-((4-bromophenyl)ethynyl)methanesulfonamide (1d) 

 

1d 

White solid (mp 133-134 
o
C). 

1
H NMR (400 MHz, CDCl3) δ 7.88 – 7.81 (m, 2H), 

7.74 – 7.68 (m, 1H), 7.61 – 7.53 (m, 2H), 7.47 – 7.38 (m, 4H), 7.24 – 7.17 (m, 2H), 

6.75 – 6.67 (m, 2H), 3.31 (s, 3H); 
13

C NMR (100 MHz, CDCl3) δ 195.0, 137.0, 136.6, 

135.9, 133.5, 132.7, 131.2, 131.1, 130.3, 129.6(2), 129.5(6), 128.5, 128.0, 122.1, 

120.8, 83.4, 70.4, 38.5; IR (neat): 2956, 2926, 2852, 2241(s), 1667, 1597, 1447, 

1367(s), 1168(s), 1076, 763, 701; HRESIMS Calcd for [C22H16BrNNaO3S]
+
 (M + Na

+
) 

475.9926, found 475.9928.  

 

N-(2-benzoylphenyl)-N-(p-tolylethynyl)methanesulfonamide (1e) 

 

1e 

White solid (mp 117-118 
o
C). 

1
H NMR (400 MHz, CDCl3) δ7.88 – 7.79 (m, 2H), 7.72 

– 7.65 (m, 1H), 7.58 – 7.49 (m, 2H), 7.45 – 7.35 (m, 4H), 6.93 – 6.86 (m, 2H), 6.85 – 

6.77 (m, 2H), 3.26 (s, 3H), 2.22 (s, 3H); 
13

C NMR (100 MHz, CDCl3) δ 195.0, 138.1, 

137.1, 136.6, 136.0, 133.3, 131.3, 131.2, 130.2, 129.5, 129.4, 128.6, 128.3, 127.8, 

118.5, 81.6, 71.2, 38.0, 21.2; IR (neat): 2954, 2924, 2241, 1667, 1597, 1448, 1365, 

1168, 963, 817, 768, 706; HRESIMS Calcd for [C23H19NNaO3S]
+
 (M + Na

+
) 

412.0978, found 412.0976.  

 



N-(2-benzoylphenyl)-N-(m-tolylethynyl)methanesulfonamide (1f) 

 

1f 

Pale yellow solid (mp 67-68 
o
C). 

1
H NMR (400 MHz, CDCl3) δ 7.90 – 7.79 (m, 2H), 

7.74 – 7.65 (m, 1H), 7.60 – 7.49 (m, 2H), 7.46 – 7.34 (m, 4H), 7.01 – 6.90 (m, 2H), 

6.78 – 6.71 (m, 1H), 6.61 (s, 1H), 3.27 (s, 3H), 2.12 (s, 3H); 
13

C NMR (100 MHz, 

CDCl3) δ 194.9, 137.4, 137.1, 136.5, 135.9, 133.3, 131.7, 131.1, 130.2, 129.5, 129.4, 

128.7, 128.3, 128.2, 127.8, 127.7, 121.5, 81.9, 71.3, 38.1, 20.8; IR (neat): 2955, 2925, 

2240, 1667(s), 1597, 1448, 1366(s), 1168(s), 963, 768, 700; HRESIMS Calcd for 

[C23H19NNaO3S]
+
 (M + Na

+
) 412.0978, found 412.0975.  

 

N-(2-(4-chlorobenzoyl)phenyl)-N-(phenylethynyl)methanesulfonamide (1g) 

 

1g 

Pale yellow oil. 
1
H NMR (400 MHz, CDCl3)

 
δ 7.81 – 7.74 (m, 2H), 7.74 – 7.68 (m, 

1H), 7.62 – 7.55 (m, 1H), 7.47 – 7.34 (m, 4H), 7.21 – 7.09 (m, 3H), 6.99 – 6.93 (m, 

2H), 3.29 (s, 3H); 
13

C NMR (100 MHz, CDCl3) δ 193.8, 140.0, 137.2, 135.7, 135.1, 

131.6, 131.5, 131.4, 129.5, 129.4, 128.7, 128.2, 128.1, 128.0, 121.7, 82.4, 71.4, 38.3; 

IR (neat): 2955, 2926, 2241, 1668(s), 1587, 1367(s), 1168(s), 1091, 963, 746; 

HRESIMS Calcd for [C22H16ClNNaO3S]
+
 (M + Na

+
) 432.0432, found 432.0430. 

 

N-(2-(4-methylbenzoyl)phenyl)-N-(phenylethynyl)methanesulfonamide (1h) 



 

1h 

Pale yellow oil. 
1
H NMR (400 MHz, CDCl3)

 
δ 7.77 – 7.73 (m, 2H), 7.72 – 7.68 (m, 

1H), 7.59 – 7.54 (m, 1H), 7.47 – 7.38 (m, 2H), 7.21 (d, J = 8.0 Hz, 2H), 7.19 – 7.13 

(m, 1H), 7.12 – 7.06 (m, 2H), 6.93 – 6.86 (m, 2H), 3.30 (s, 3H), 2.39 (s, 3H); 
13

C 

NMR (100 MHz, CDCl3) δ 194.8, 144.5, 137.1, 136.5, 134.3, 131.5, 131.0, 130.6, 

129.7, 129.5, 129.2, 127.9, 127.8, 122.0, 82.4, 71.3, 38.4, 21.6; IR (neat): 2957, 2924, 

2851, 2241, 1662, 1604, 1444, 1366, 1167, 963, 915, 759; HRESIMS Calcd for 

[C23H19NNaO3S]
+
 (M + Na

+
) 412.0978, found 412.0978.  

 

N-(phenylethynyl)-N-(2-(thiophene-2-carbonyl)phenyl)methanesulfonamide (1i) 

 

1i 

Pale yellow oil. 
1
H NMR (400 MHz, CDCl3) δ 7.74 – 7.67 (m, 2H), 7.61 – 7.54 (m, 

2H), 7.51 (dd, J = 3.6, 0.8 Hz, 1H), 7.49 – 7.43 (m, 1H), 7.21 – 7.15 (m, 1H), 7.14 – 

7.05 (m, 3H), 6.98 – 6.92 (m, 2H), 3.36 (s, 3H); 
13

C NMR (100 MHz, CDCl3) δ 187.0, 

144.0, 136.9, 135.8, 135.3, 131.4, 131.3, 130.1, 129.4, 128.2, 128.0, 127.9(2), 

127.8(9), 122.0, 82.3, 71.4, 38.5; IR (neat): 2956, 2925, 2852, 2242, 1643(s), 1411, 

1365(s), 1167(s), 963, 759, 728; HRESIMS Calcd for [C20H15NNaO3S2]
+
 (M + Na

+
) 

404.0386, found 404.0388.  

 

N-(2-acetylphenyl)-N-(phenylethynyl)methanesulfonamide (1j) 



 

1j 

Pale yellow oil. 
1
H NMR (400 MHz, CDCl3) δ

 
7.68 (dd, J = 7.6, 1.6 Hz, 1H), 7.65 – 

7.60 (m, 1H), 7.59 – 7.53 (m, 1H), 7.50 – 7.44 (m, 1H), 7.44 – 7.39 (m, 2H), 7.32 – 

7.27 (m, 3H), 3.31 (s, 3H), 2.65 (s, 3H); 
13

C NMR (100 MHz, CDCl3) δ 199.7, 137.3, 

135.9, 132.2, 131.7, 129.2, 129.0, 128.3(0), 128.2(8), 122.0, 82.0, 70.9, 38.0, 29.6; IR 

(neat): 3020, 2928, 2850, 2240(s), 1698(s), 1597, 1484, 1444, 1363(s), 1167(s), 961, 

757, 692; HRESIMS Calcd for [C17H15NNaO3S]
+
 (M + Na

+
) 336.0665, found 

336.0671. 

 

N-(2-formylphenyl)-N-(phenylethynyl)methanesulfonamide (1k)  

 

1k 

Pale yellow oil. 
1
H NMR (400 MHz, CDCl3) δ 10.39 (s, 1H), 8.04 – 7.97 (m, 1H), 

7.74 – 7.64 (m, 2H), 7.59 – 7.51 (m, 1H), 7.49 – 7.41 (m, 2H), 7.34 – 7.24 (m, 3H), 

3.27 (s, 3H); 
13

C NMR (100 MHz, CDCl3) δ 188.5, 139.8, 134.9, 133.1, 131.6, 129.6, 

129.4, 128.5, 128.3, 127.3, 121.5, 81.8, 71.0, 36.9; IR (neat): 2930, 2241, 1698(s), 

1597, 1367, 1167, 961, 754, 550, 501; HRESIMS Calcd for [C16H13NNaO3S]
+
 (M + 

Na
+
) 322.0508, found 322.0509. 

 

N-(2-benzoyl-4-bromophenyl)-N-(phenylethynyl)methanesulfonamide (1l) 

 

1l  



White solid (mp 141-142 
o
C). 

1
H NMR (400 MHz, CDCl3) δ 7.84 (d, J = 7.2 Hz, 2H), 

7.68 (dd, J = 8.8, 2.4 Hz, 1H), 7.61 – 7.50 (m, 3H), 7.47 – 7.39 (m, 2H), 7.20 – 7.12 

(m, 1H), 7.12 – 7.03 (m, 2H), 6.92 – 6.84 (m, 2H), 3.28 (s, 3H); 
13

C NMR (100 MHz, 

CDCl3) δ 193.5, 137.6, 136.2, 136.0, 134.1, 133.8, 132.1, 131.3, 131.0, 130.2, 128.6, 

128.1, 127.9, 121.8, 121.5, 81.8, 71.7, 38.3; IR (neat): 2958, 2923, 2240, 1668, 1366, 

1285, 1168, 1070, 963, 914, 756; HRESIMS Calcd for [C22H16BrNNaO3S]
+
 (M + Na

+
) 

475.9926, found 475.9922. 

 

N-(2-benzoyl-4-methylphenyl)-N-(phenylethynyl)methanesulfonamide (1m) 

 

1m 

White solid (mp 95-96 
o
C). 

1
H NMR (400 MHz, CDCl3) δ 7.85 (d, J = 7.2 Hz, 2H), 

7.62 – 7.50 (m, 2H), 7.46 – 7.32 (m, 3H), 7.26 – 7.19 (m, 1H), 7.18 – 7.04 (m, 3H), 

6.95 – 6.86 (m, 2H), 3.25 (s, 3H), 2.37 (s, 3H); 
13

C NMR (100 MHz, CDCl3) δ 195.2, 

138.4, 136.7, 135.9, 134.5, 133.3, 131.8, 131.3, 130.2, 129.9, 129.2, 128.4, 127.8, 

121.9, 82.4, 70.9, 38.1, 20.9; IR (neat): 2955, 2926, 2852, 2240, 1668(s), 1365(s), 

1167(s), 962, 758; HRESIMS Calcd for [C23H19NNaO3S]
+
 (M + Na

+
) 412.0978, 

found 412.0976.  

 

N-(2-benzoyl-4-methoxyphenyl)-N-(phenylethynyl)methanesulfonamide (1n) 

 

1n 

Pale yellow oil. 
1
H NMR (400 MHz, CDCl3) δ

 
7.90 – 7.83 (m, 2H), 7.61 (d, J = 8.8 

Hz, 1H), 7.59 – 7.52 (m, 1H), 7.46 – 7.39 (m, 2H), 7.20 – 7.13 (m, 1H), 7.13 – 7.04 

(m, 3H), 6.96 – 6.89 (m, 3H), 3.81 (s, 3H), 3.24 (s, 3H); 
13

C NMR (100 MHz, CDCl3) 



δ 194.8, 158.9, 137.5, 136.6, 133.5, 131.4, 130.9, 130.3, 129.5, 128.5, 127.9, 122.0, 

116.3, 114.9, 82.5, 70.9, 55.8, 38.1; IR (neat): 2955, 2927, 2851, 2240(s), 1668(s), 

1492, 1365(s), 1167(s), 961, 758; HRESIMS Calcd for [C23H19NNaO4S]
+ 

(M + Na
+
) 

428.0927, found 428.0925.  

 

N-(2-benzoylphenyl)-N-(phenylethynyl)propane-1-sulfonamide (1o) 

 

1o 

Pale yellow oil. 
1
H NMR (400 MHz, CDCl3) δ 7.89 – 7.81 (m, 2H), 7.73 (d, J = 8.4 

Hz, 1H), 7.61 – 7.51 (m, 2H), 7.47 – 7.37 (m, 4H), 7.19 – 7.13 (m, 1H), 7.12 – 7.05 

(m, 2H), 6.96 – 6.89 (m, 2H), 3.49 – 3.42 (m, 2H), 2.00 – 1.85 (m, 2H), 1.07 (t, J = 

7.6 Hz, 3H); 
13

C NMR (100 MHz, CDCl3) δ 195.0, 137.2, 136.7, 136.2, 133.3, 131.3, 

131.2, 130.3, 129.6, 129.3, 128.4, 127.9, 127.8, 122.0, 82.8, 70.7, 53.5, 16.9, 12.9; IR 

(neat): 3060, 2971, 2935, 2241(s), 1668(s), 1597, 1445, 1368(s), 1160(s), 761, 700; 

HRESIMS Calcd for [C24H21NNaO3S]
+
 (M + Na

+
) 426.1134, found 426.1127. 

 

(E)-N-(2-benzoylphenyl)-N-(4-phenylbut-3-en-1-yn-1-yl)methanesulfonamide 

(1p)
1
 

 

To a solution of ynamide 1q (2 mmol, 598 mg) in Et3N/toluene (1:2) mixed solvent 

(30 mL) was added styrene (4 mmol, 0.51 mL). And then the reaction was stirred for a 

while followed by addition of Pd(PPh3)4 (0.1 mmol, 116 mg) and CuI (0.03 mmol, 5.9 

mg). Then, the solution was stirred at 60 
o
C until TLC analysis showed the complete 

consumption of substrate (about 2 h). The residue was filtered through a Celite pad 



and the filtrate was concentrated. The resulting mixture was purified by 

chromatography on silica gel (eluent: PE/EtOAc) to afford the desired ynamide 1p in 

20% yield.
3 

Pale red oil. 
1
H NMR (400 MHz, CDCl3) δ 7.92 – 7.85 (m, 2H), 7.70 (d, J 

= 7.6 Hz, 1H), 7.63 – 7.55 (m, 2H), 7.52 – 7.40 (m, 4H), 7.29 – 7.20 (m, 3H), 7.15 – 

7.09 (m, 2H), 6.18 (d, J = 16.0 Hz, 1H), 5.82 (d, J = 16.0 Hz, 1H), 3.30 (s, 3H); 
13

C 

NMR (100 MHz, CDCl3) δ 195.2, 140.0, 137.3, 136.7, 136.1, 136.0, 133.6, 131.2, 

130.5, 129.7, 129.5, 128.6, 128.5, 128.4, 127.9, 126.0, 106.5, 84.5, 71.2, 38.4; IR 

(neat): 3030, 2923, 2225(s), 1667(s), 1597, 1448, 1366(s), 1167(s), 964, 701; 

HRESIMS Calcd for [C24H19NNaO3S]
+ 

(M + Na
+
) 424.0978, found 424.0976. 

 

N-(2-benzoylphenyl)-N-ethynylmethanesulfonamide (1q) 

 

Pale yellow oil. 
1
H NMR (400 MHz, CDCl3) δ 7.84 – 7.79 (m, 2H), 7.68 – 7.63 (m, 

1H), 7.63 – 7.55 (m, 2H), 7.50 – 7.42 (m, 4H), 3.22 (s, 3H), 2.72 (s, 1H); 
13

C NMR 

(100 MHz, CDCl3) δ 195.0, 136.7, 136.3, 136.2, 133.4, 131.6, 130.2, 129.4, 128.4, 

128.3, 75.7, 60.0, 38.2; IR (neat): 3294(s), 3061, 3029, 2932, 2133(s), 1667(s), 1597, 

1449, 1366(s), 1170(s), 964, 768, 701; HRESIMS Calcd for [C16H13NNaO3S]
+
 (M + 

Na
+
) 322.0508, found 336.0509. 

 

N-(2-benzoylphenyl)-N-(phenylethynyl)propane-2-sulfonamide (1r) 

 

1r 

Pale yellow oil. 
1
H NMR (400 MHz, CDCl3) δ 7.88 – 7.81 (m, 2H), 7.75 (d, J = 8.0 

Hz, 1H), 7.60 – 7.49 (m, 2H), 7.45 – 7.36 (m, 4H), 7.19 – 7.07 (m, 3H), 7.03 – 6.95 



(m, 2H), 3.94 – 3.82 (m, 1H), 1.45 (d, J = 6.8 Hz, 6H); 
13

C NMR (100 MHz, CDCl3) 

δ 195.0, 137.4, 136.7, 136.5, 133.3, 131.2(1), 131.1(6), 130.2, 129.6, 128.9, 128.3, 

127.9, 127.8, 127.7, 122.1, 83.8, 69.9, 55.5, 17.0; IR (neat): 3061, 2990, 2938, 

2241(s), 1669(s), 1597, 1444, 1359(s), 1151, 758, 693; HRESIMS Calcd for 

[C24H21NNaO3S]+ (M + Na+) 426.1134, found 426.1139. 

 

N-(2-benzoylbenzyl)-N-(phenylethynyl)methanesulfonamide (4)
1
 

 

White solid (mp 96-97 
o
C). 

1
H NMR (400 MHz, CDCl3) δ 7.82 – 7.77 (m, 2H), 7.74 

(d, J = 7.6 Hz, 1H), 7.61 – 7.49 (m, 2H), 7.44 – 7.32 (m, 4H), 7.23 – 7.15 (m, 3H), 

7.15 – 7.10 (m, 2H), 4.95 (s, 2H), 3.04 (s, 3H); 
13

C NMR (100 MHz, CDCl3) δ 197.4, 

138.0, 137.4, 134.7, 133.2, 131.2, 131.1, 130.6, 130.4, 129.8, 128.3, 128.1, 127.8, 

127.6, 122.3, 81.8, 71.7, 52.3, 38.3; IR (neat): 3057, 3023, 2928, 2238(s), 1660(s), 

1597, 1448, 1359(s), 1165(s), 757, 703; HRESIMS Calcd for [C23H19NNaO3S]
+
 (M + 

Na
+
) 412.0978, found 412.0977.  

  



General procedure for the synthesis of 2-hydroxymethylindoles 3: 

 

To a 10-mL oven-dried Schlenk tube containing a stirrer bar was mixed with substrate 

1 (0.2 mmol), [Ir(ppy)2(dtbbpy)]PF6 (0.002 mmol, 1.8 mg), Hantzsch ester (0.8 mmol, 

202.4 mg). After backfilled with N2 (3 cycles), the mixture was dissolved with DMSO 

(2 mL) next charged with a N2 balloon. The tube was then irradiated by a 30 W blue 

LED at room temperature. When the reaction was complete monitored by TLC (about 

1 h), the reaction system was then charged with O2 followed by being irradiated by a 

30 W blue LED at room temperature. After TLC analysis showed the complete 

consumption of residual Hantzsch ester, the reaction system was then warmed up to 

80 
o
C. Until TLC analysis showed eneindolin-3-ols fully transferred into 

2-hydroxymethylindoles 3, the mixture was then extracted by EtOAc/H2O. Organic 

phase was dried over MgSO4 and concentrated. The resulting mixture was purified by 

chromatography on silica gel (eluent: PE/EtOAc) to afford the desired 

2-hydroxymethylindoles 3. 

 

(E)-2-benzylidene-1-(methylsulfonyl)-3-phenylindolin-3-ol ((E)-2a) 

 

(E)-2a  

Compound (E)-2a was prepared in 87% yield (56.3 mg) according to the general 

procedure without applying step 2. White solid (mp 179-181 
o
C). 

1
H NMR (600 MHz, 

CDCl3) δ 7.76 (d, J = 7.8 Hz, 1H), 7.41 (s, 1H), 7.36 – 7.30 (m, 1H), 7.26 – 7.22 (m, 

2H), 7.15 – 7.00 (m, 9H), 6.94 (dd, J = 7.8, 0.6 Hz, 1H), 3.11 (s, 3H), 2.69 (s, 1H); 

13
C NMR (150 MHz, CDCl3) δ 145.4, 141.9, 140.2, 137.0, 133.9, 130.1, 129.5, 127.6, 



127.5, 127.2, 127.1, 125.9, 125.7, 124.5, 121.6, 117.0, 80.8, 36.4; IR (neat): 3483(bs), 

2959, 2926, 1600, 1463, 1165(s), 968, 753, 698; HRESIMS Calcd for 

[C22H19NNaO3S]
+
 (M + Na

+
) 400.0978, found 400.0979.  

 

(Z)-2-benzylidene-1-(methylsulfonyl)-3-phenylindolin-3-ol ((Z)-2a) 

 

(Z)-2a 

Compound (Z)-2a was prepared in 9% yield (6.8 mg) according to the general 

procedure without applying step 2. Pale yellow oil. 
1
H NMR (400 MHz, CDCl3) δ 

7.71 (d, J = 8.0 Hz, 1H), 7.61 (d, J = 7.6 Hz, 2H), 7.51 (d, J = 6.8 Hz, 2H), 7.46 – 

7.40 (m, 1H), 7.40 – 7.28 (m, 5H), 7.28 – 7.15 (m, 3H), 6.24 (s, 1H), 3.01 (s, 1H), 

2.73 (s, 3H); 
13

C NMR (100 MHz, CDCl3) δ 145.4, 142.2, 141.7, 138.1, 135.2, 130.3, 

129.4, 128.3, 128.1, 127.9, 126.9, 126.7, 125.1, 123.8, 118.4, 82.7, 37.8; IR (neat): 

3466(bs), 2958, 2926, 1730, 1602, 1461, 1357(s), 1163(s), 770, 700, 544; HRESIMS 

Calcd for [C22H19NNaO3S]
+
 (M + Na

+
) 400.0978, found 400.0979.  

 

2-benzyl-1-(methylsulfonyl)-3-phenyl-1H-indole (2aa) 

 

2aa 

Compound 2aa was prepared in 22% yield (15.9 mg) according to the general 

procedure except that the reaction was stirred at 80 
o
C for 5 h after step 1. Pale yellow 

solid (mp 131-132 
o
C).

 1
H NMR (400 MHz, CDCl3) δ 8.01 (d, J = 8.4 Hz, 1H), 7.58 – 

7.44 (m, 5H), 7.44 – 7.20 (m, 5H), 7.20 – 7.12 (m, 3H), 4.46 (s, 2H), 2.55 (s, 3H); 
13

C 

NMR (100 MHz, CDCl3) δ 138.9, 136.0, 135.3, 132.9, 130.0, 129.6, 128.9, 128.7, 

128.4, 127.7, 126.5, 124.7, 123.7, 123.5, 119.9, 113.9, 40.6, 31.5; IR (neat): 3061, 



2990, 2938, 2241(s), 1669(s), 1597, 1444, 1359(s), 1151, 758, 693; HRESIMS Calcd 

for [C22H19NNaO2S]
+
 (M + Na

+
) 384.1029, found 384.1030. 

 

(1-(methylsulfonyl)-3-phenyl-1H-indol-2-yl)(phenyl)methanol (3a) 

 

3a 

Compound 3a was prepared in 76% yield (57.7 mg) according to the general 

procedure. White solid (mp 149-150 
o
C). 

1
H NMR (400 MHz, CDCl3) δ 7.99 (d, J = 

8.4 Hz, 1H), 7.63 – 7.53 (m, 3H), 7.53 – 7.45 (m, 2H), 7.45 – 7.37 (m, 2H), 7.37 – 

7.24 (m, 5H), 7.24 – 7.18 (m, 1H), 6.24 (d, J = 12.0 Hz, 1H), 4.51 (d, J = 12.0 Hz, 

1H), 2.60 (s, 3H); 
13

C NMR (100 MHz, CDCl3) δ 142.2, 136.9, 136.3, 132.2, 130.1, 

129.2, 128.9, 128.2, 127.2, 126.2, 125.9, 125.7, 123.9, 120.9, 113.9, 68.3, 40.6; IR 

(neat): 3533(bs), 2955, 2925, 2852, 1448, 1359(s), 1167(s), 1020, 771, 739, 702; 

HRESIMS Calcd for [C22H19NNaO3S]
+
 (M + Na

+
) 400.0978, found 400.0976.  

 

(4-fluorophenyl)(1-(methylsulfonyl)-3-phenyl-1H-indol-2-yl)methanol (3b) 

 

3b 

Compound 3b was prepared in 84% yield (66.4 mg) according to the general 

procedure. Pale yellow oil. 
1
H NMR (400 MHz, CDCl3) δ 8.00 (d, J = 8.4 Hz, 1H), 

7.60 – 7.38 (m, 7H), 7.37 – 7.29 (m, 1H), 7.29 – 7.18 (m, 2H), 7.04 – 6.92 (m, 2H), 

6.20 (d, J = 11.6 Hz, 1H), 4.47 (d, J = 11.6 Hz, 1H), 2.74 (s, 3H); 
13

C NMR (100 

MHz, CDCl3) δ 161.9 (d, J = 244.0 Hz), 138.0 (d, J = 3.0 Hz), 136.5, 136.3, 132.0, 

130.1, 129.3, 128.9, 128.3, 127.3 (d, J = 8.0 Hz), 126.5, 126.1, 124.1, 120.9, 115.0 (d, 



J = 21.0 Hz), 114.0, 67.9, 40.7; IR (neat): 3527(bs), 2957, 2926, 1726, 1506, 1361(s), 

1226, 1168(s), 801, 768, 745; HRESIMS Calcd for [C22H18FNNaO3S]
+
 (M + Na

+
) 

418.0884, found 418.0881.  

 

(4-chlorophenyl)(1-(methylsulfonyl)-3-phenyl-1H-indol-2-yl)methanol (3c) 

 

3c 

Compound 3c was prepared in 83% yield (68.4 mg) according to the general 

procedure. Pale yellow solid (mp 131-132 
o
C). 

1
H NMR (400 MHz, CDCl3) δ 8.00 (d, 

J = 8.4 Hz, 1H), 7.56 (d, J = 7.6 Hz, 1H), 7.54 – 7.38 (m, 6H), 7.37 – 7.31 (m, 1H), 

7.30 – 7.18 (m, 4H), 6.18 (d, J = 12.0 Hz, 1H), 4.44 (d, J = 12.0 Hz, 1H), 2.76 (s, 3H); 

13
C NMR (100 MHz, CDCl3) δ 140.9, 136.3, 136.1, 133.0, 131.9, 130.0, 129.3, 129.0, 

128.3(2), 128.3(0), 127.1, 126.7, 126.1, 124.2, 121.0, 114.0, 67.9, 40.7; IR (neat): 

3520(bs), 2955, 2925, 1727, 1489, 1361(s), 1167(s), 1021, 964, 747; HRESIMS 

Calcd for [C22H18ClNNaO3S]
+
 (M + Na

+
) 434.0588, found 434.0587.  

 

(4-bromophenyl)(1-(methylsulfonyl)-3-phenyl-1H-indol-2-yl)methanol (3d) 

 

3d 

Compound 3d was prepared in 86% yield (78.4 mg) according to the general 

procedure. White solid (mp 160-161 
o
C). 

1
H NMR (400 MHz, CDCl3) δ 8.00 (d, J = 

8.4 Hz, 1H), 7.56 (d, J = 8.0 Hz, 1H), 7.53 – 7.37 (m, 8H), 7.37 – 7.29 (m, 1H), 7.15 

(d, J = 8.0 Hz, 2H), 6.16 (d, J = 12.0 Hz, 1H), 4.44 (d, J = 12.0 Hz, 1H), 2.77 (s, 3H); 

13
C NMR (100 MHz, CDCl3) δ 141.4, 136.2, 135.9, 131.8, 131.2, 130.0, 129.2, 128.9, 



128.3, 127.4, 126.6, 126.1, 124.1, 121.0, 120.9, 113.9, 67.9, 40.7; IR (neat): 3521(bs), 

2955, 2925, 1485, 1453, 1360(s), 1167(s), 1021, 964, 746; HRESIMS Calcd for 

[C22H18BrNNaO3S]
+
 (M + Na

+
) 478.0083, found 478.0087.  

 

(1-(methylsulfonyl)-3-phenyl-1H-indol-2-yl)(p-tolyl)methanol (3e) 

 

3e 

Compound 3e was prepared in 63% yield (49.3mg) according to the general 

procedure. White solid (mp 155-156 
o
C). 

1
H NMR (400 MHz, CDCl3) δ 8.00 (d, J = 

8.4 Hz, 1H), 7.62 – 7.37 (m, 7H), 7.37 – 7.29 (m, 1H), 7.20 – 7.14 (m, 2H), 7.13 – 

7.06 (m, 2H), 6.20 (d, J = 12.0 Hz, 1H), 4.47 (d, J = 12.0 Hz, 1H), 2.66 (s, 3H), 2.30 

(s, 3H); 
13

C NMR (100 MHz, CDCl3) δ 139.2, 137.1, 136.8, 136.3, 132.2, 130.1, 

129.3, 128.9, 128.1, 126.1, 125.8, 125.6, 123.9, 120.9, 113.9, 68.2, 40.7, 21.0; IR 

(neat): 3515(bs), 2955, 2924, 1453, 1360, 1167(s), 1023, 964, 793, 744; HRESIMS 

Calcd for [C23H21NNaO3S]
+
 (M + Na

+
) 414.1134, found 414.1131.  

 

(1-(methylsulfonyl)-3-phenyl-1H-indol-2-yl)(m-tolyl)methanol (3f) 

 

3f 

Compound 3f was prepared in 67% yield (52.4 mg) according to the general 

procedure. White solid (mp 145-146 
o
C). 

1
H NMR (400 MHz, CDCl3) δ 8.01 (d, J = 

8.4 Hz, 1H), 7.64 – 7.37 (m, 7H), 7.37 – 7.29 (m, 1H), 7.21 – 7.10 (m, 2H), 7.08 – 

6.97 (m, 2H), 6.21 (d, J = 12.0 Hz, 1H), 4.46 (d, J = 12.0 Hz, 1H), 2.64 (s, 3H), 2.30 

(s, 3H); 
13

C NMR (100 MHz, CDCl3) δ 142.1, 137.9, 137.0, 136.3, 132.2, 130.1, 



129.3, 128.9, 128.2, 128.1, 127.9, 126.3, 126.1, 125.8, 123.9, 122.8, 120.9, 113.9, 

68.2, 40.7, 21.5; IR (neat): 3533(bs), 2954, 2924, 1606, 1453, 1359(s), 1167(s), 1022, 

965, 743; HRESIMS Calcd for [C23H21NNaO3S]
+
 (M + Na

+
) 414.1134, found 

414.1134.  

 

(3-(4-chlorophenyl)-1-(methylsulfonyl)-1H-indol-2-yl)(phenyl)methanol (3g) 

 

3g 

Compound 3g was prepared in 78% yield (64.3 mg) according to the general 

procedure. White solid (mp 166-167 
o
C). 

1
H NMR (400 MHz, CDCl3) δ 7.99 (d, J = 

8.4 Hz, 1H), 7.58 – 7.38 (m, 6H), 7.38 – 7.18 (m, 6H), 6.18 (d, J = 12.0 Hz, 1H), 4.47 

(d, J = 12.0 Hz, 1H), 2.61 (s, 3H); 
13

C NMR (100 MHz, CDCl3) δ 141.9, 137.1, 136.2, 

134.3, 131.5, 130.7, 129.2, 128.9, 128.3, 127.3, 126.0, 125.6, 124.9, 124.1, 120.6, 

114.0, 68.2, 40.7; IR (neat): 3533(bs), 2955, 2925, 1491, 1449, 1361(s), 1167(s), 1013, 

770, 749; HRESIMS Calcd for [C22H18ClNNaO3S]
+
 (M + Na

+
) 434.0588, found 

434.0587.  

 

(1-(methylsulfonyl)-3-(p-tolyl)-1H-indol-2-yl)(phenyl)methanol (3h) 

 

3h 

Compound 3h was prepared in 75% yield (58.7 mg) according to the general 

procedure. Pale yellow oil. 
1
H NMR (400 MHz, CDCl3) δ 7.98 (d, J = 8.4 Hz, 1H), 



7.57 (d, J = 8.0 Hz, 1H), 7.45 (d, J = 8.0 Hz, 2H), 7.42 – 7.36 (m, 1H), 7.36 – 7.17 (m, 

8H), 6.23 (d, J = 12.0 Hz, 1H), 4.51 (d, J = 12.0 Hz, 1H), 2.59 (s, 3H), 2.41 (s, 3H); 

13
C NMR (100 MHz, CDCl3) δ 142.2, 138.0, 136.8, 136.3, 130.0, 129.6, 129.4, 129.1, 

128.2, 127.1, 126.2, 125.8, 125.7, 123.9, 120.9, 113.9, 68.3, 40.6, 21.2; IR (neat): 

3534(bs), 2981, 2928, 1724(s), 1597, 1446, 1369, 1285, 1232, 1105, 1045, 772; 

HRESIMS Calcd for [C23H21NNaO3S]
+ 

(M + Na
+
) 414.1134, found 414.1135.  

 

(1-(methylsulfonyl)-3-(thiophen-2-yl)-1H-indol-2-yl)(phenyl)methanol (3i) 

 

3i 

Compound 3i was prepared in 71% yield (54.4 mg) according to the general 

procedure. White solid (mp 164-165 
o
C). 

1
H NMR (400 MHz, CDCl3) δ 7.98 (d, J = 

8.0 Hz, 1H), 7.75 (d, J = 7.6 Hz, 1H), δ 7.46 (d, J = 5.2 Hz, 1H), 7.44 – 7.28 (m, 6H), 

7.28 – 7.21 (m, 2H), 7.16 (dd, J = 5.2, 3.6 Hz, 1H), 6.43 (d, J = 12.0 Hz, 1H), 4.48 (d, 

J = 12.0 Hz, 1H), 2.60 (s, 3H); 
13

C NMR (100 MHz, CDCl3) δ 141.9, 138.0, 136.1, 

132.4, 129.2, 128.5, 128.2, 127.7, 127.2, 127.1, 126.1, 125.7, 124.1, 120.9, 119.1, 

113.8, 68.3, 40.7; IR (neat): 3525(bs), 2954, 2924, 1449, 1361, 1361, 1170, 1008, 770, 

701; HRESIMS Calcd for [C20H17NNaO3S2]
+
 (M + Na

+
) 406.0542, found 406.0543.  

 

(3-methyl-1-(methylsulfonyl)-1H-indol-2-yl)(phenyl)methanol (3j) 

 

3j 

Compound 3j was prepared in 47% yield (29.4 mg) according to the general 

procedure except being operated on step 1 in 15 h without applying step 2. Pale 

yellow oil. 
1
H NMR (400 MHz, CDCl3) δ 8.00 – 7.93 (m, 1H), 7.63 – 7.55 (m, 1H), 



7.42 – 7.30 (m, 6H), 7.29 – 7.22 (m, 1H), 6.41 (d, J = 11.2 Hz, 1H), 4.34 (d, J = 11.2 

Hz, 1H), 2.58 (s, 3H), 2.35 (s, 3H); 
13

C NMR (100 MHz, CDCl3) δ 141.8, 136.5, 

136.3, 130.5, 128.3, 127.3, 125.7(0), 125.6(7), 123.7, 119.7, 119.6, 114.1, 67.7, 40.1, 

9.5; IR (neat): 3526(bs), 3028, 2926, 1452, 1359(s), 1167(s), 969, 747, 702; 

HRESIMS Calcd for [C17H17NNaO3S]
+
 (M + Na

+
) 338.0821, found 338.0820. 

 

(1-(methylsulfonyl)-1H-indol-2-yl)(phenyl)methanol (3k) 

 

3k 

Compound 3k was prepared in 23% yield (13.6 mg) according to the general 

procedure except step 1 being operated on step 1 in 2 h. Pale yellow solid (mp 

126-127 
o
C). 

1
H NMR (400 MHz, CDCl3) δ 8.04 – 7.96 (m, 1H), 7.51 – 7.45 (m, 3H), 

7.44 – 7.30 (m, 4H), 7.29 – 7.22 (m, 1H), 6.38 (d, J = 5.2 Hz, 1H), 6.27 (s, 1H), 3.27 

(d, J = 5.2 Hz, 1H), 3.04 (s, 3H); 
13

C NMR (100 MHz, CDCl3) δ 143.0, 140.8, 137.2, 

128.6, 128.4, 128.2, 127.1, 125.2, 123.8, 121.4, 113.9, 111.4, 69.3, 40.8; IR (neat): 

3535(bs), 2927, 2850, 1452, 1364(s), 1169(s), 1143, 1057, 963, 767, 748; HRESIMS 

Calcd for [C16H15NNaO3S]
+
 (M + Na

+
) 324.0665, found 324.0676. 

 

(5-bromo-1-(methylsulfonyl)-3-phenyl-1H-indol-2-yl)(phenyl)methanol (3l) 

 

3l 

Compound 3l was prepared in 84% yield (76.6 mg) according to the general 

procedure. White solid (mp 126-127 
o
C). 

1
H NMR (500 MHz, CDCl3) δ 7.87 (d, J = 

8.5 Hz, 1H), 7.68 (d, J = 1.5 Hz, 1H), 7.57 – 7.46 (m, 5H), 7.47 – 7.40 (m, 1H), 7.34 

– 7.20 (m, 5H), 6.22 (d, J = 12.0 Hz, 1H), 4.43 (d, J = 12.0 Hz, 1H), 2.59 (s, 3H); 
13

C 

NMR (150 MHz, CDCl3) δ 141.7, 138.1, 134.9, 131.4, 131.0, 130.0, 129.1, 128.7, 



128.5, 128.3, 127.3, 125.6, 125.3, 123.5, 117.5, 115.4, 68.2, 40.8; IR (neat): 3527(bs), 

3026, 2925, 1725, 1446, 1356, 1167(s), 965, 699; HRESIMS Calcd for 

[C22H18BrNNaO3S]
+
 (M + Na

+
) 478.0083, found 478.0087. 

 

(5-methyl-1-(methylsulfonyl)-3-phenyl-1H-indol-2-yl)(phenyl)methanol (3m) 

 

3m 

Compound 3m was prepared in 71% yield (55.5 mg) according to the general 

procedure. Pale yellow solid (mp 67-68 
o
C). 

1
H NMR (400 MHz, CDCl3) δ 7.87 (d, J 

= 8.4 Hz, 1H), 7.58 – 7.53 (m, 2H), 7.53 – 7.45 (m, 2H), 7.45 – 7.39 (m, 1H), 7.37 – 

7.18 (m, 7H), 6.21 (d, J = 12.0 Hz, 1H), 4.51 (d, J = 12.0 Hz, 1H), 2.59 (s, 3H), 2.43 

(s, 3H); 
13

C NMR (100 MHz, CDCl3) δ 142.2, 137.0, 134.5, 133.8, 132.3, 130.1, 

129.5, 128.9, 128.2, 128.1, 127.2, 127.1, 126.1, 125.7, 120.6, 113.6, 68.3, 40.5, 21.2; 

IR (neat): 3425(bs), 2977, 2928, 1718(s), 1591, 1444, 1302, 1223, 1045, 772; 

HRESIMS Calcd for [C23H21NNaO3S]
+
 (M + Na

+
) 414.1134, found 414.1133.  

 

(5-methoxy-1-(methylsulfonyl)-3-phenyl-1H-indol-2-yl)(phenyl)methanol (3n) 

 

3n 

Compound 3n was prepared in 70% yield (57.0 mg) according to the general 

procedure. White solid (mp 182-183 
o
C). 

1
H NMR (400 MHz, CDCl3) δ 7.88 (d, J = 

9.2 Hz, 1H), 7.59 – 7.52 (m, 2H), 7.52 – 7.45 (m, 2H), 7.45 – 7.38 (m, 1H), 7.34 – 

7.17 (m, 5H), 7.06 – 6.94 (m, 2H), 6.20 (d, J = 12.0 Hz, 1H), 4.50 (d, J = 12.0 Hz, 

1H), 3.80 (s, 3H), 2.59 (s, 3H); 
13

C NMR (100 MHz, CDCl3) δ 156.9, 142.1, 137.5, 

132.2, 130.7, 130.2, 130.0, 129.0, 128.2, 127.1, 126.2, 125.6, 114.8, 103.0, 68.2, 55.8, 



40.5; IR (neat): 3526(bs), 2955, 2925, 1610, 1474, 1360, 1217, 1154(s), 1037, 732; 

HRESIMS Calcd for [C23H21NNaO4S]
+
 (M + Na

+
) 430.1083, found 430.1084.  

 

phenyl(3-phenyl-1-(propylsulfonyl)-1H-indol-2-yl)methanol (3o) 

 

3o 

Compound 3o was prepared in 33% yield (26.8 mg) according to the general 

procedure. Pale yellow oil. 
1
H NMR (400 MHz, CDCl3) δ 7.99 (d, J = 8.4 Hz, 1H), 

7.61 – 7.53 (m, 3H), 7.53 – 7.46 (m, 2H), 7.45 – 7.35 (m, 2H), 7.34 – 7.26 (m, 4H), 

7.26 – 7.19 (m, 2H), 6.24 (d, J = 12.0 Hz, 1H), 4.62 (d, J = 12.0 Hz, 1H), 2.72 – 2.18 

(m, 2H), 1.75 – 1.49 (m, 2H), 0.77 (t, J = 7.6 Hz, 3H); 
13

C NMR (100 MHz, CDCl3) δ 

142.3, 137.1, 136.7, 132.3, 130.2, 129.0, 128.9, 128.1, 127.1, 126.1, 125.7(3), 

125.6(9), 123.7, 120.8, 114.2, 68.2, 55.8, 16.5, 12.6; IR (neat): 3523(bs), 3060, 2969, 

2932, 1493, 1448, 1360(s), 1152(s), 1020, 741, 702; HRESIMS Calcd for 

[C24H23NNaO3S]
+
 (M + Na

+
) 428.1291, found 428.1297.  

 

(E)-3-benzylidene-2-(methylsulfonyl)-4-phenyl-1,2,3,4-tetrahydroisoquinolin-4-ol 

(5) 

 

5 

Compound 5 was prepared in 33% yield (25.7 mg) according to the general procedure 

without applying step 2. White solid (mp 148-149 
o
C). 

1
H NMR (400 MHz, CDCl3) δ 

7.46 – 7.38 (m, 1H), 7.29 – 7.22 (m, 5H), 7.22 – 7.02 (m, 9H), 4.99 (d, J = 16.4 Hz, 

1H), 4.71 (d, J = 16.4 Hz, 1H), 3.31 (s, 1H), 2.67 (s, 3H); 
13

C NMR (100 MHz, 

CDCl3) δ 145.0, 141.5, 140.5, 134.7, 131.2, 130.8, 128.9, 128.3, 127.9, 127.8, 127.5, 

127.3, 127.1, 126.3, 125.2, 75.4, 49.0, 39.3; IR (neat): 3494(bs), 2923, 2851, 1491, 



1447, 1339, 1151(s), 957, 697; HRESIMS Calcd for [C23H21NNaO3S]
+
 (M + Na

+
) 

414.1134, found 414.1135.  

 

phenyl(3-phenyl-1H-indol-2-yl)methanone (6) 

 

Compound 6 was prepared in 84% yield (59.0 mg, 2 steps) according to the following 

procedures. 2-Hydroxymethylindole 3a (0.24 mmol, 89 mg) dissolved in DCM (5 mL) 

was cooled to 0 
o
C. Then, DMP (1.2 mmol, 509 mg) was added slowed to the mixture. 

The reaction was stirred at room temperature for 15 min. Aqueous saturated NaHCO3 

was added to quench extra DMP. Next, the resulting mixture was extracted by 

DCM/H2O. Organic phase was dried over MgSO4 and concentrated. The resulting 

mixture was purified by chromatography on silica gel (eluent: PE/DCM) to afford the 

crude product. To a flask containing the above crude product and EtOH (2 mL) was 

added Cs2CO3 (0.12 mmol, 39 mg) followed by being stirred at 80 
o
C until TLC 

analysis showed the complete consumption of substrate (about 30 min). The residue 

was filtered through a Celite pad and the filtrate was concentrated. The resulting 

mixture was purified by chromatography on silica gel (eluent: PE/EtOAc) to afford 

the desired 2-acylindole 6 (84%, 2 steps). White solid (mp 204-205 
o
C). 

1
H NMR 

(400 MHz, CDCl3) δ 9.47 (s, 1H), 7.72 (d, J = 8.4 Hz, 1H), 7.60 – 7.47 (m, 3H), 7.47 

– 7.35 (m, 1H), 7.31 – 7.00 (m, 9H); 
13

C NMR (100 MHz, CDCl3) δ 189.6, 137.6, 

136.4, 133.7, 131.6, 130.9, 129.5, 127.9, 127.7, 127.5, 126.8, 126.6, 125.3, 122.1, 

121.1, 112.0; IR (neat): 3319(bs), 2955, 2924, 1616(s), 1335, 1266, 1018, 737, 696; 

HRESIMS Calcd for [C21H15NNaO]
+
 (M + Na

+
) 320.1046, found 320.1046.  

 

(4-bromophenyl)(1-methyl-3-phenyl-1H-indol-2-yl)methanone (7) 



 

Compound 7 was prepared in 60% yield (79.5 mg, 3 steps) according to the following 

procedures. Step 1 and step 2 were referred to above procedures. A round-bottom 

flask was charged with corresponding 2-acylindole (0.2 mmol, 74 mg) and DMF (2 

mL). Then, 60% NaH (0.3 mmol, 12 mg) was added in one portion to the solution. 

After being stirred in 10 min, CH3I (0.3 mmol, 18.7 uL) was added to the mixture. 

The reaction was then stirred at room temperature for 1.5 h until TLC analysis 

showed the complete consumption of substrate. Appropriate H2O was poured into 

carefully to quench extra NaH. Then, the mixture was extracted by EtOAc/H2O. 

Organic phase was dried over MgSO4 and concentrated. The resulting mixture was 

purified by chromatography on silica gel (eluent: PE/EtOAc) to afford the desired 

product 7 (60%, 3 steps). Pale yellow solid (mp 60-61 
o
C). 

1
H NMR (400 MHz, 

CDCl3) δ 7.75 (d, J = 8.4 Hz, 1H), 7.53 – 7.47 (m, 2H), 7.47 – 7.37 (m, 2H), 7.27 – 

7.17 (m, 5H), 7.17 – 7.06 (m, 3H), 3.94 (s, 3H); 
13

C NMR (100 MHz, CDCl3) δ 189.3, 

138.7, 137.0, 133.7, 132.4, 131.5, 131.0, 130.4, 128.1, 127.5, 126.7, 125.8, 125.5, 

123.9, 121.5, 121.0, 110.2, 31.6; IR (neat): 2954, 2923, 1633, 1585, 1257, 1067, 1011, 

958, 743, 701; HRESIMS Calcd for [C22H16BrNNaO]
+ 

(M + Na
+
) 412.0307, found 

412.0314.  

 

Reference: 

1 Z.-S. Wang, Y.-B. Chen, H.-W. Zhang, Z. Sun, C. Zhu and L.-W. Ye, J. Am. 

Chem. Soc., 2020, 142, 3636. 

2 B. Zhou, L. Li, X.-Q. Zhu, J.-Z. Yan, Y.-L. Guo and L.-W. Ye, Angew. Chem. 

Int. Ed., 2017, 56, 4015. 

3 M. R. Tracey, Y. Zhang, M. O. Frederick, J. A. Mulder and R. P. Hsung, Org. 

Lett., 2004, 6, 2209.  



Crystal data and structure refinement for 3a. CCDC Number = 1998433 
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