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General Information. Ethyl acetate (ACS grade), hexanes (ACS grade) and 

anhydrous 1,2-dichloroethane (ACS grade) were obtained commercially and used without 

further purification. Methylene chloride, tetrahydrofuran and diethyl ether were 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 were recorded on a Bruker AV-400 spectrometer and a Bruker AV-

500 spectrometer in chloroform-d3. Chemical shifts are reported in ppm with the internal 

TMS signal at 0.0 ppm as a standard. The data is being reported as (s = singlet, d = 

doublet, t = triplet, m = multiplet or unresolved, brs = broad singlet, coupling constant(s) 

in Hz, integration). 

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

500 spectrometer in chloroform-d3. Chemical shifts are reported in ppm with the internal 

chloroform signal at 77.0 ppm as a standard. 

 

Representative synthetic procedures for the preparation of ynamides 1 (1a-1r):
1
 

 

 

4-bromo-N-(phenylethynyl)-N-(3-phenylprop-2-yn-1-yl)benzenesulfonamide (1a) 

 



 

 

 

1a 

Yellow oil. 
1
H NMR (400 MHz, CDCl3) δ 7.89 (d, J = 7.8 Hz, 2H), 7.63 (d, J = 7.9 Hz, 

2H), 7.43 – 7.24 (m, 8H), 7.20 – 7.12 (m, 2H), 4.59 (s, 2H); 
13

C NMR (125 MHz, CDCl3) 

δ 136.2, 132.2, 131.7, 131.6, 129.7, 129.2, 128.8, 128.3, 128.2, 122.2, 121.7, 86.9, 81.4, 

80.7, 71.4, 43.1; IR (neat): 2922, 2235, 1573, 1489, 1442, 1390, 1372, 1276, 1171, 1087, 

1068, 1009, 917, 756; HRESIMS Calcd for [C23H16BrNNaO2S]
+ 

(M + Na
+
) 471.9977, 

found 471.9979. 

 

4-methyl-N-(phenylethynyl)-N-(3-phenylprop-2-yn-1-yl)benzenesulfonamide (1b) 

 

 

1b 

Yellow oil. 
1
H NMR (400 MHz, CDCl3) δ 7.91 (d, J = 8.3 Hz, 2H), 7.40 – 7.38 (m, 2H), 

7.29 – 7.23 (m, 8H), 7.17 – 7.15 (m, 2H), 4.56 (s, 2H), 2.35 (s, 3H); 
13

C NMR (100 MHz, 

CDCl3) δ 144.9, 134.3, 131.6, 131.5, 129.6, 128.6, 128.2, 128.1, 127.9, 122.6, 122.0, 86.5, 

82.0, 81.1, 71.2, 42.9, 21.5; IR (neat): 2920, 2233, 1597, 1573, 1490, 1368, 1169, 1089, 

1050, 916, 755; HRESIMS Calcd for [C24H19NNaO2S]
+ 

(M + Na
+
) 408.1029, found 

408.1032. 

 

N-(phenylethynyl)-N-(3-phenylprop-2-yn-1-yl)methanesulfonamide (1c) 

 

 



 

 

1c 

Yellow oil. 
1
H NMR (400 MHz, CDCl3) δ 7.47 – 7.44 (m, 4H), 7.36 – 7.30 (m, 6H), 4.61 

(s, 2H), 3.27 (s, 3H); 
13

C NMR (125 MHz, CDCl3) δ 131.8, 131.7, 129.0, 128.5, 128.3, 

128.2, 122.2, 121.7, 87.0, 81.4, 81.2, 71.3, 43.0, 38.7; IR (neat): 22929, 2236, 1597, 1572, 

1490, 1442, 1363, 1262, 1166, 1113, 1040, 917, 755; HRESIMS Calcd for 

[C18H15NNaO2S]
+ 

(M + Na
+
) 332.0716, found 332.0717. 

 

4-bromo-N-(3-(4-fluorophenyl)prop-2-yn-1-yl)-N-

(phenylethynyl)benzenesulfonamide (1d) 

 

 

1d 

Yellow oil. 
1
H NMR (400 MHz, CDCl3) δ 7.89 (d, J = 8.8 Hz, 2H), 7.63 (d, J = 8.8 Hz, 

2H), 7.40 – 7.38 (m, 2H), 7.31 – 7.29 (m, 3H), 7.15 – 7.12 (m, 2H), 6.97 (t, J = 8.7 Hz, 

2H), 4.56 (s, 2H).; 
13

C NMR (125 MHz, CDCl3) δ 162.7 (d, J = 248.8 Hz), 136.2, 133.5 

(d, J = 8.8 Hz), 132.2, 131.6, 129.7, 129.2, 128.3, 128.2, 122.2, 117.7 (d, J = 3.8 Hz), 

115.7 (d, J = 22.5 Hz), 85.8, 81.4, 80.5 (d, J = 1.3 Hz), 71.4, 43.0; IR (neat): 2928, 2236, 

1600, 1573, 1506, 1442, 1371, 1231, 1173, 1088, 918, 757; HRESIMS Calcd for 

[C23H15BrFNNaO2S]
+ 

(M + Na
+
) 489.9883, found 489.9882. 

 

4-bromo-N-(3-(4-chlorophenyl)prop-2-yn-1-yl)-N-

(phenylethynyl)benzenesulfonamide (1e) 

 

 



 

 

1e 

Yellow oil. 
1
H NMR (500 MHz, CDCl3) δ 7.88 (d, J = 8.4 Hz, 2H), 7.63 (d, J = 8.4 Hz, 

2H), 7.43 – 7.35 (m, 2H), 7.34 – 7.28 (m, 3H), 7.26 (d, J = 8.1 Hz, 2H), 7.07 (d, J = 8.3 

Hz, 2H), 4.57 (s, 2H); 
13

C NMR (125 MHz, CDCl3) δ 136.2, 134.9, 132.8, 132.3, 131.7, 

129.7, 129.2, 128.7, 128.4, 128.3, 122.2, 120.1, 85.8, 81.8, 81.3, 71.5, 43.0; IR (neat): 

2923, 2236, 1573, 1489, 1390, 1372, 1266, 1173, 1088, 1010, 918, 751; HRESIMS Calcd 

for [C23H15BrClNNaO2S]
+ 

(M + Na
+
) 505.9588, found 505.9594. 

 

4-bromo-N-(3-(4-bromophenyl)prop-2-yn-1-yl)-N-

(phenylethynyl)benzenesulfonamide (1f) 

 

 

1f 

 

Yellow oil. 
1
H NMR (500 MHz, CDCl3) δ 7.88 (d, J = 8.3 Hz, 2H), 7.63 (d, J = 8.3 Hz, 

2H), 7.43 – 7.35 (m, 4H), 7.31 – 7.28 (m, 3H), 7.00 (d, J = 8.2 Hz, 2H), 4.56 (s, 2H); 
13

C 

NMR (125 MHz, CDCl3) δ 136.2, 133.0, 132.3, 131.7, 131.6, 129.7, 129.2, 128.4, 128.3, 

123.2, 122.1, 120.6, 85.8, 82.0, 81.3, 71.5, 43.0; IR (neat): 2922, 2235, 1573, 1485, 1442, 

1390, 1372, 1087, 1069, 1010, 918, 742; HRESIMS Calcd for [C23H15Br2NNaO2S]
+ 

(M + 

Na
+
) 549.9082, found 549.9083. 

 

4-bromo-N-(phenylethynyl)-N-(3-(p-tolyl)prop-2-yn-1-yl)benzenesulfonamide (1g) 

 

 



 

 

1g 

Yellow oil. 
1
H NMR (500 MHz, CDCl3) δ 7.88 (d, J = 8.5 Hz, 2H), 7.61 (d, J = 8.5 Hz, 

2H), 7.43 – 7.35 (m, 2H), 7.33 – 7.28 (m, 3H), 7.09 – 7.03 (m, 4H), 4.57 (s, 2H), 2.33 (s, 

3H); 
13

C NMR (125 MHz, CDCl3) δ 139.0, 136.2, 132.2, 131.7, 131.5, 129.7, 129.1, 

129.0, 128.3, 128.2, 122.2, 118.6, 87.1, 81.5, 80.1, 71.4, 43.2, 21.4; IR (neat): 2920, 2235, 

1573, 1508, 1469, 1390, 1371, 1172, 1110, 1087, 1068, 917, 816, 757; HRESIMS Calcd 

for [C24H18BrNNaO2S]
+ 

(M + Na
+
) 486.0134, found 486.0138. 

 

4-bromo-N-(3-(3-bromophenyl)prop-2-yn-1-yl)-N-

(phenylethynyl)benzenesulfonamide (1h) 

 

 

1h 

Yellow oil. 
1
H NMR (400 MHz, CDCl3) δ 7.88 (d, J = 8.3 Hz, 2H), 7.63 (d, J = 8.3 Hz, 

2H), 7.44 – 7.39 (m, 3H), 7.34 – 7.23 (m, 4H), 7.13 (t, J = 7.8 Hz, 1H), 7.06 (d, J = 7.7 

Hz, 1H), 4.57 (s, 2H); 
13

C NMR (100 MHz, CDCl3) δ 136.0, 134.2, 132.2, 131.9, 131.6, 

130.1, 129.7, 129.6, 129.3, 128.3, 128.2, 123.5, 122.0, 121.9, 85.2, 82.2, 81.3, 71.4, 42.9; 

IR (neat): 2921, 2235, 1573, 1511, 1489, 1442, 1390, 1371, 1172, 1088, 1009, 918, 754; 

HRESIMS Calcd for [C23H15Br2NNaO2S]
+ 

(M + Na
+
) 549.9082, found 549.9083. 

 

4-bromo-N-(phenylethynyl)-N-(3-(m-tolyl)prop-2-yn-1-yl)benzenesulfonamide (1i) 

 



 

 

 

1i 

Yellow oil. 
1
H NMR (500 MHz, CDCl3) δ 7.89 (d, J = 8.4 Hz, 2H), 7.62 (d, J = 8.4 Hz, 

2H), 7.43 – 7.38 (m, 2H), 7.34 – 7.27 (m, 3H), 7.17 – 7.10 (m, 2H), 7.00 – 6.90 (m, 2H), 

4.57 (s, 2H), 2.30 (s, 3H); 
13

C NMR (125 MHz, CDCl3) δ 138.0, 136.2, 132.2, 132.1, 

131.7, 129.7, 129.1, 128.7, 128.3, 128.2, 122.2, 121.5, 87.1, 81.5, 80.3, 71.4, 43.1, 21.2; 

IR (neat): 2921, 2235, 1599, 1573, 1485, 1390, 1371, 1276, 1173, 1087, 1068, 1009, 919, 

821, 757; HRESIMS Calcd for [C24H18BrNNaO2S]
+ 

(M + Na
+
) 486.0134, found 

486.0137. 

 

4-bromo-N-(phenylethynyl)-N-(3-(thiophen-2-yl)prop-2-yn-1-yl)benzenesulfonamide 

(1j) 

 

 

1j 

Yellow oil. 
1
H NMR (400 MHz, CDCl3) δ 7.87 (d, J = 8.6 Hz, 2H), 7.62 (d, J = 8.6 Hz, 

2H), 7.43 – 7.36 (m, 2H), 7.32 – 7.27 (m, 3H), 7.23 – 7.22 (m, 1H), 7.05 – 6.98 (m, 1H), 

6.95 – 6.88 (m, 1H), 4.58 (s, 2H); 
13

C NMR (100 MHz, CDCl3) δ 136.0, 132.7, 132.2, 

131.6, 129.5, 129.2, 128.2, 128.1, 127.8, 126.9, 122.1, 121.4, 84.7, 81.3, 80.2, 71.4, 43.2; 

IR (neat): 2925, 2235, 1709, 1573, 1489, 1390, 1364, 1278, 1169, 1068, 1009, 917, 820, 

750; HRESIMS Calcd for [C21H14BrNNaO2S2]
+ 

(M + Na
+
) 477.9542, found 477.9545. 

 

4-bromo-N-(but-2-yn-1-yl)-N-(phenylethynyl)benzenesulfonamide (1k) 



 

 

 

 

1k 

Yellow oil. 
1
H NMR (400 MHz, CDCl3) δ 7.87 (d, J = 8.7 Hz, 2H), 7.70 (d, J = 8.7 Hz, 

2H), 7.40 – 7.38 (m, 2H), 7.32 – 7.30 (m, 3H), 4.30 (q, J = 2.4 Hz, 2H), 1.65 (t, J = 2.4 

Hz, 3H); 
13

C NMR (125 MHz, CDCl3) δ 136.3, 132.1, 131.6, 129.7, 129.0, 128.3, 128.1, 

122.3, 83.2, 81.5, 71.1, 70.9, 42.8, 3.4; IR (neat): 2920, 2236, 1573, 1489, 1390, 1369, 

1276, 1172, 1110, 1087, 1009, 919, 820, 757; HRESIMS Calcd for [C18H14BrNNaO2S]
+ 

(M + Na
+
) 409.9821, found 409.9828. 

 

4-bromo-N-((4-fluorophenyl)ethynyl)-N-(3-phenylprop-2-yn-1-

yl)benzenesulfonamide (1l) 

 

 

1l 

Yellow oil. 
1
H NMR (400 MHz, CDCl3) δ 7.88 (d, J = 8.7 Hz, 2H), 7.61 (d, J = 8.7 Hz, 

2H), 7.38 – 7.34 (m, 2H), 7.30 – 7.24 (m, 3H), 7.17 – 7.11 (m, 2H), 6.97 (t, J = 8.7 Hz, 

2H), 4.57 (s, 2H); 
13

C NMR (100 MHz, CDCl3) δ 162.4 (d, J = 249.0 Hz), 136.1, 133.7 

(d, J = 9.0 Hz), 132.2, 131.5, 129.5, 129.2, 128.7, 128.3, 121.5, 118.1 (d, J = 4.0 Hz), 

115.5 (d, J = 22.0 Hz), 86.8, 81.1, 80.7, 70.3, 43.0; IR (neat): 2925, 2238, 1599, 1573, 

1508, 1489, 1471, 1390, 1371, 1277, 1230, 1173, 1088, 1068, 1010, 918, 835, 755; 

HRESIMS Calcd for [C23H15BrFNNaO2S]
+ 

(M + Na
+
) 489.9883, found 489.9884. 

 

4-bromo-N-((4-chlorophenyl)ethynyl)-N-(3-phenylprop-2-yn-1-

yl)benzenesulfonamide (1m) 



 

 

 

 

1m 

Yellow oil. 
1
H NMR (500 MHz, CDCl3) δ 7.87 (d, J = 8.7 Hz, 2H), 7.63 (d, J = 8.7 Hz, 

2H), 7.33 – 7.24 (m, 7H), 7.18 – 7.12 (m, 2H), 4.58 (s, 2H); 
13

C NMR (125 MHz, CDCl3) 

δ 136.1, 134.2, 132.8, 132.3, 131.5, 129.6, 129.3, 128.8, 128.6, 128.3, 121.6, 120.7, 87.0, 

82.3, 80.6, 70.4, 43.1; IR (neat): 2925, 2237, 1597, 1573, 1508, 1471, 1442, 1390, 1372, 

1278, 1172, 1088, 1069, 1010, 918, 826, 744; HRESIMS Calcd for 

[C23H15BrClNNaO2S]
+ 

(M + Na
+
) 505.9588, found 505.9587. 

 

4-bromo-N-((4-bromophenyl)ethynyl)-N-(3-phenylprop-2-yn-1-

yl)benzenesulfonamide (1n) 

 

 

1n 

Yellow oil. 
1
H NMR (400 MHz, CDCl3) δ 7.87 (d, J = 8.8 Hz, 2H), 7.63 (d, J = 8.8 Hz, 

2H), 7.42 (d, J = 8.6 Hz, 2H), 7.32 – 7.22 (m, 5H), 7.18 – 7.11 (m, 2H), 4.58 (s, 2H); 
13

C 

NMR (100 MHz, CDCl3) δ 136.1, 133.0, 132.3, 131.6, 131.5, 129.6, 129.3, 128.8, 128.3, 

122.4, 121.5, 121.2, 87.0, 82.5, 80.6, 70.5, 43.0; IR (neat): 2925, 2236, 1573, 1508, 1488, 

1470, 1391, 1371, 1277, 1172, 1109, 1087, 1009, 917, 756; HRESIMS Calcd for 

[C23H15Br2NNaO2S]
+ 

(M + Na
+
) 549.9082, found 549.9085. 

 

4-bromo-N-(3-phenylprop-2-yn-1-yl)-N-(p-tolylethynyl)benzenesulfonamide (1o) 

 



 

 

 
1o 

Yellow oil. 
1
H NMR (400 MHz, CDCl3) δ 7.88 (d, J = 8.6 Hz, 2H), 7.60 (d, J = 8.6 Hz, 

2H), 7.32 – 7.26 (m, 5H), 7.17 – 7.13 (m, 2H), 7.10 (d, J = 7.9 Hz, 2H), 4.57 (s, 2H), 2.33 

(s, 3H); 
13

C NMR (100 MHz, CDCl3) δ 138.5, 136.2, 132.2, 131.8, 131.5, 129.7, 129.1, 

129.0, 128.7, 128.3, 121.7, 119.0, 86.8, 80.8, 80.7, 71.4, 43.1, 21.4; IR (neat): 2921, 2235, 

1573, 1489, 1470, 1390, 1370, 1276, 1172, 1087, 1009, 917, 755; HRESIMS Calcd for 

[C24H18BrNNaO2S]
+ 

(M + Na
+
) 486.0134, found 486.0134. 

 

4-bromo-N-((4-methoxyphenyl)ethynyl)-N-(3-phenylprop-2-yn-1-

yl)benzenesulfonamide (1p) 

 

 

1p 

Yellow oil. 
1
H NMR (400 MHz, CDCl3) δ 7.88 (d, J = 8.8 Hz, 2H), 7.62 (d, J = 8.8 Hz, 

2H), 7.36 – 7.26 (m, 5H), 7.17 – 7.12 (m, 2H), 6.83 (d, J = 8.9 Hz, 2H), 4.57 (s, 2H), 3.80 

(s, 3H); 
13

C NMR (100 MHz, CDCl3) δ 159.8, 136.3, 133.7, 132.2, 131.6, 129.7, 129.1, 

128.7, 128.3, 121.8, 114.1, 114.0, 86.8, 80.9, 80.1, 71.2, 55.3, 43.2; IR (neat): 2932, 2236, 

1604, 1573, 1511, 1489, 1390, 1370, 1289, 1249, 1171, 1087, 1030, 918, 754 ; 

HRESIMS Calcd for [C24H18BrNNaO3S]
+ 

(M + Na
+
) 502.0083, found 502.0085. 

 

(E)-4-bromo-N-(phenylethynyl)-N-(5-phenylpent-4-en-2-yn-1-

yl)benzenesulfonamide (1q) 

 



 

 

 

1q 

Yellow oil. 
1
H NMR (500 MHz, CDCl3) δ 7.89 (d, J = 8.4 Hz, 2H), 7.70 (d, J = 8.4 Hz, 

2H), 7.41 – 7.40 (m, 2H), 7.34 – 7.30 (m, 8H), 6.70 (d, J = 16.3 Hz, 1H), 5.93 (d, J = 

16.3 Hz, 1H), 4.53 (s, 2H); 
13

C NMR (125 MHz, CDCl3) δ 142.6, 136.2, 135.6, 132.2, 

131.7, 129.7, 129.1, 129.0, 128.7, 128.3, 128.2, 126.3, 122.2, 106.5, 86.0, 82.8, 81.5, 71.4, 

43.3; IR (neat): 2236, 1573, 1485, 1469, 1442, 1391, 1372, 1173, 1087, 1069, 1010, 918, 

823, 617; HRESIMS Calcd for [C25H18BrNNaO2S]
+ 

(M + Na
+
) 498.0134, found 

498.0135. 

 

4-bromo-N-(furan-2-ylethynyl)-N-(3-phenylprop-2-yn-1-yl)benzenesulfonamide (1r) 

 

 

1r 

Yellow oil. 
1
H NMR (400 MHz, CDCl3) δ 7.88 (d, J = 8.6 Hz, 2H), 7.63 (d, J = 8.6 Hz, 

2H), 7.45 – 7.37 (m, 1H), 7.34 – 7.25 (m, 3H), 7.22 – 7.12 (m, 2H), 6.70 – 6.59 (m, 1H), 

6.46 – 6.34 (m, 1H), 4.58 (s, 2H); 
13

C NMR (100 MHz, CDCl3) δ 144.3, 136.3, 136.2, 

132.3, 131.6, 129.6, 129.4, 128.8, 128.3, 121.6, 117.8, 111.1, 87.1, 85.7, 80.6, 62.4, 43.2; 

IR (neat): 2926, 2231, 1599, 1573, 1489, 1471, 1391, 1372, 1278, 1172, 1069, 1010, 890, 

751; HRESIMS Calcd for [C21H14BrNNaO3S]
+ 

(M + Na
+
) 461.9770, found 461.9776. 

 

4-bromo-N-(3-phenylprop-2-yn-1-yl)-N-(thiophen-2-ylethynyl)benzenesulfonamide 

(1s) 

 



 

 

 

1s 

Yellow oil. 
1
H NMR (500 MHz, CDCl3) δ 7.87 (d, J = 8.6 Hz, 2H), 7.63 (d, J = 8.6 Hz, 

2H), 7.35 – 7.27 (m, 4H), 7.21 (d, J = 3.6 Hz, 1H), 7.16 (d, J = 6.9 Hz, 2H), 7.01 – 6.95 

(m, 1H), 4.58 (s, 2H); 
13

C NMR (100 MHz, CDCl3) δ 136.1, 133.5, 132.3, 131.6, 129.7, 

129.3, 128.8, 128.3, 127.1, 122.2, 121.6, 87.0, 85.1, 80.7, 65.0, 43.3; IR (neat): 2920, 

2232, 1573, 1489, 1390, 1371, 1278, 1172, 1087, 1009, 894, 753; HRESIMS Calcd for 

[C21H14BrNNaO2S2]
+ 

(M + Na
+
) 477.9542, found 477.9543. 

 

4-bromo-N-(phenylethynyl)-N-(1-phenylhex-1-yn-3-yl)benzenesulfonamide (1t) 

 

 

1t 

Yellow oil. 
1
H NMR (500 MHz, CDCl3) δ 7.88 (d, J = 8.3 Hz, 2H), 7.59 (d, J = 8.3 Hz, 

2H), 7.40 – 7.39 (m, 2H), 7.29 – 7.23 (m, 6H), 7.06 (d, J = 7.7 Hz, 2H), 4.90 (t, J = 7.6 

Hz, 1H), 2.04 – 1.97 (m, 1H), 1.94 – 1.87 (m, 1H), 1.61 – 1.54 (m, 2H), 1.00 (t, J = 7.4 

Hz, 3H); 
13

C NMR (125 MHz, CDCl3) δ 136.3, 132.1, 131.6, 131.4, 129.6, 129.0, 128.5, 

128.3, 128.2, 128.1, 122.4, 121.7, 86.1, 84.5, 79.2, 73.1, 53.4, 36.4, 19.0, 13.3; IR (neat): 

2921, 2235, 1573, 1471, 1390, 1371, 1277, 1172, 1109, 1068, 918, 817, 612; HRESIMS 

Calcd for [C26H22BrNNaO2S]
+ 

(M + Na
+
) 514.0447, found 514.0447. 

 

 

 



 

 

 

 

General procedure for the synthesis of indeno[1,2-c]pyrroles 2:  

Au(III) (0.01 mmol, 3.9 mg) was added in this order to the ynamide 1 (0.20 mmol) and 3 

Å MS (40 mg) in DCE (4.0 mL) at room temperature. The reaction mixture was stirred 

at room temperature and the progress of the reaction was monitored by TLC. The 

reaction typically took 1 h. Upon completion, the mixture was then concentrated and the 

residue was purified by chromatography on silica gel (eluent: hexanes/ ethyl acetate) to 

afford the desired product 2. 

 

2-((4-bromophenyl)sulfonyl)-8-phenyl-2,8-dihydroindeno[1,2-c]pyrrole (2a) 

 

 

2a 

Compound 2a was prepared in 84% yield (75.4 mg) according to the general procedure 

(Table 2, entry 1). Pale yellow oil. 
1
H NMR (500 MHz, CDCl3) δ 7.70 (d, J = 8.5 Hz, 

2H), 7.58 (d, J = 8.5 Hz, 2H), 7.51 (d, J = 7.6 Hz, 1H), 7.27 – 7.20 (m, 5H), 7.17 – 7.12 

(m, 2H), 7.06 (d, J = 7.3 Hz, 2H), 6.94 (s, 1H), 4.96 (s, 1H); 
13

C NMR (125 MHz, CDCl3) 

δ 151.5, 141.8, 138.8, 138.0, 135.6, 134.4, 132.6, 128.9, 128.6, 128.2, 127.7, 127.5, 127.2, 

126.9, 125.8, 121.5, 114.3, 109.8, 48.3; IR (neat): 2920, 2344, 1731, 1642, 1573, 1492, 

1371, 1317, 1265, 1174, 1089, 1052, 1008, 743; HRESIMS Calcd for 

[C23H16BrNNaO2S]
+ 

(M + Na
+
)  471.9977, found  471.9978. 

 

N-((4-bromophenyl)sulfonyl)-2-phenyl-N-(3-phenylprop-2-yn-1-yl)acetamide (2aa) 

 



 

 

 

2aa 

Yellow oil. 
1
H NMR (400 MHz, CDCl3) δ 7.88 (d, J = 8.8 Hz, 2H), 7.59 (d, J = 8.8 Hz, 

2H), 7.37 – 7.26 (m, 8H), 7.19 – 7.12 (m, 2H), 4.88 (s, 2H), 4.01 (s, 2H); 
13

C NMR (100 

MHz, CDCl3) δ 170.3, 138.0, 132.5, 132.2, 131.7, 130.0, 129.2, 129.1, 129.0, 128.8, 

128.5, 127.5, 121.7, 85.1, 83.1, 42.8, 36.6; IR (neat): 2923, 2232, 1600, 1582, 1571, 1486, 

1350, 1271, 1149, 1089, 918, 854; HRESIMS Calcd for [C23H18BrNNaO3S]
+ 

(M + Na
+
) 

490.0083, found 490.0086. 

 

8-phenyl-2-tosyl-2,8-dihydroindeno[1,2-c]pyrrole (2b) 

 

 

2b 

Compound 2b was prepared in 74% yield (57.0 mg) according to the general procedure 

(Table 2, entry 2). Pale yellow oil. 
1
H NMR (400 MHz, CDCl3) δ 7.74 (d, J = 8.3 Hz, 

2H), 7.50 (d, J = 7.6 Hz, 1H), 7.29 (d, J = 1.5 Hz, 1H), 7.25 – 7.19 (m, 6H), 7.13 (d, J = 

7.4 Hz, 2H), 7.07 (d, J = 6.6 Hz, 2H), 6.95 (d, J = 1.3 Hz, 1H), 4.94 (s, 1H), 2.36 (s, 3H); 

13
C NMR (125 MHz, CDCl3) δ 151.5, 144.8, 142.0, 138.2, 136.2, 135.0, 134.7, 129.9, 

128.6, 127.8, 127.4, 127.0, 126.8, 126.7, 125.8, 121.3, 114.3, 109.8, 48.3, 21.5; IR (neat): 

2920, 2350, 1596, 1492, 1452, 1368, 1317, 1266, 1186, 1171, 1090, 1051, 753, 670; 

HRESIMS Calcd for [C24H19NNaO2S]
+ 

(M + Na
+
) 408.1029, found 408.1035. 

 

2-(methylsulfonyl)-8-phenyl-2,8-dihydroindeno[1,2-c]pyrrole (2c) 

 



 

 

 

2c 

Compound 2c was prepared in 65% yield (40.2 mg) according to the general procedure 

(Table 2, entry 3). Yellow solid (mp 209-211 °C). 
1
H NMR (500 MHz, CDCl3) δ 7.56 (d, 

J = 7.6 Hz, 1H), 7.31 – 7.19 (m, 7H), 7.15 (d, J = 7.6 Hz, 2H), 6.92 (s, 1H), 5.03 (s, 1H), 

3.13 (s, 3H); 
13

C NMR (125 MHz, CDCl3) δ 151.4, 141.9, 138.2, 134.9, 134.7, 128.7, 

127.8, 127.5, 127.1, 126.9, 125.9, 121.4, 113.9, 109.5, 48.4, 42.7; IR (neat): 2922, 2346, 

1732, 1598, 1493, 1363, 1266, 1170, 1052, 976, 763; HRESIMS Calcd for 

[C18H15NNaO2S]
+ 

(M + Na
+
) 332.0716, found 332.0718. 

 

2-((4-bromophenyl)sulfonyl)-8-(4-fluorophenyl)-2,8-dihydroindeno[1,2-c]pyrrole (2d) 

 

 

2d 

Compound 2d was prepared in 82% yield (76.6 mg) according to the general procedure 

(Table 2, entry 4). Pale yellow oil. 
1
H NMR (500 MHz, CDCl3) δ 7.70 (d, J = 8.2 Hz, 

2H), 7.57 (d, J = 8.2 Hz, 2H), 7.51 (d, J = 7.6 Hz, 1H), 7.32 – 7.22 (m, 2H), 7.17 – 7.10 

(m, 2H), 7.06 – 6.97 (m, 2H), 6.93 – 6.90 (m, 3H), 4.93 (s, 1H); 
13

C NMR (125 MHz, 

CDCl3) δ 161.7 (d, J = 243.8 Hz), 151.3, 138.7, 137.9, 137.5 (d, J = 3.8 Hz), 135.4, 134.4, 

132.6, 129.2 (d, J = 8.8 Hz), 128.9, 128.2, 127.6, 127.3, 125.7, 121.5, 115.4 (d, J = 21.3 

Hz), 114.2, 109.9, 47.5; IR (neat): 2921, 2346, 1602, 1573, 1507, 1470, 1390, 1371, 1318, 

1222, 1174, 1089, 1050, 1009, 744; HRESIMS Calcd for [C23H15BrFNNaO2S]
+ 

(M + Na
+
) 

489.9883, found 489.9890. 

 

2-((4-bromophenyl)sulfonyl)-8-(4-chlorophenyl)-2,8-dihydroindeno[1,2-c]pyrrole (2e) 



 

 

 

 

2e 

Compound 2e was prepared in 80% yield (77.3 mg) according to the general procedure 

(Table 2, entry 5). Pale yellow oil. 
1
H NMR (500 MHz, CDCl3) δ 7.71 (d, J = 7.8 Hz, 

2H), 7.58 (d, J = 7.5 Hz, 2H), 7.51 (d, J = 7.6 Hz, 1H), 7.29 – 7.25 (m, 2H), 7.20 (d, J = 

7.5 Hz, 2H), 7.17 – 7.11 (m, 2H), 6.99 (d, J = 8.0 Hz, 2H), 6.93 (s, 1H), 4.92 (s, 1H); 
13

C 

NMR (125 MHz, CDCl3) δ 151.0, 140.3, 138.4, 137.9, 135.3, 134.4, 132.6, 129.1, 129.0, 

128.8, 128.2, 127.7, 127.3, 125.7, 121.5, 114.2, 109.9, 47.6; IR (neat): 2922, 1573, 1489, 

1390, 1371, 1319, 1265, 1173, 1089, 1051, 1009, 744; HRESIMS Calcd for 

[C23H15BrClNNaO2S]
+ 

(M + Na
+
) 505.9588, found 505.9587. 

 

8-(4-bromophenyl)-2-((4-bromophenyl)sulfonyl)-2,8-dihydroindeno[1,2-c]pyrrole (2f) 

 

 

2f 

Compound 2f was prepared in 75% yield (79.1 mg) according to the general procedure 

(Table 2, entry 6). Pale yellow oil. 
1
H NMR (500 MHz, CDCl3) δ 7.71 (d, J = 8.4 Hz, 

2H), 7.59 (d, J = 8.5 Hz, 2H), 7.51 (d, J = 7.6 Hz, 1H), 7.35 (d, J = 8.2 Hz, 2H), 7.30 – 

7.23 (m, 2H), 7.19 – 7.09 (m, 2H), 6.93 (d, J = 8.7 Hz, 3H), 4.90 (s, 1H); 
13

C NMR (125 

MHz, CDCl3) δ 150.9, 140.9, 138.3, 137.9, 135.3, 134.4, 132.6, 131.7, 129.5, 129.0, 

128.2, 127.7, 127.3, 125.7, 121.5, 120.7, 114.2, 109.9, 47.7; IR (neat): 2923, 1573, 1489, 



 

 

1390, 1368, 1318, 1265, 1171, 1089, 1052, 1009, 744; HRESIMS Calcd for 

[C23H15Br2NNaO2S]
+ 

(M + Na
+
) 549.9082, found 549.9084. 

 

2-((4-bromophenyl)sulfonyl)-8-(p-tolyl)-2,8-dihydroindeno[1,2-c]pyrrole (2g) 

 

 

2g 

Compound 2g was prepared in 72% yield (66.7 mg) according to the general procedure 

(Table 2, entry 7). Pale yellow oil. 
1
H NMR (500 MHz, CDCl3) δ 7.69 (d, J = 8.7 Hz, 

2H), 7.57 (d, J = 8.7 Hz, 2H), 7.50 (d, J = 7.6 Hz, 1H), 7.28 – 7.23 (m, 2H), 7.16 – 7.12 

(m, 2H), 7.05 (d, J = 7.9 Hz, 2H), 6.96 – 6.90 (m, 3H), 4.92 (s, 1H), 2.29 (s, 3H); 
13

C 

NMR (125 MHz, CDCl3) δ 151.7, 139.0, 138.8, 138.0, 136.5, 135.6, 134.4, 132.6, 129.3, 

128.9, 128.1, 127.6, 127.4, 127.2, 125.8, 121.4, 114.2, 109.8, 48.0, 21.0; IR (neat): 2922, 

1573, 1469, 1371, 1317, 1265, 1174, 1089, 1051, 1008, 798, 744; HRESIMS Calcd for 

[C24H18BrNNaO2S]
+ 

(M + Na
+
) 486.0134, found 486.0138. 

 

8-(3-bromophenyl)-2-((4-bromophenyl)sulfonyl)-2,8-dihydroindeno[1,2-c]pyrrole 

(2h) 

 

 

2h 

Compound 2h was prepared in 70% yield (73.8 mg) according to the general procedure 

(Table 2, entry 8). Pale yellow oil. 
1
H NMR (400 MHz, CDCl3) δ 7.71 (d, J = 8.6 Hz, 

2H), 7.61 (d, J = 8.6 Hz, 2H), 7.51 (d, J = 7.6 Hz, 1H), 7.34 (d, J = 7.9 Hz, 1H), 7.29 – 



 

 

7.24 (m, 2H), 7.19 – 7.10 (m, 4H), 7.03 (d, J = 7.6 Hz, 1H), 6.95 (s, 1H), 4.91 (s, 1H); 

13
C NMR (100 MHz, CDCl3) δ 150.7, 144.2, 138.2, 137.9, 135.5, 134.4, 132.7, 130.6, 

130.2, 130.1, 129.1, 128.1, 127.8, 127.4, 126.5, 125.8, 122.7, 121.6, 114.4, 110.0, 47.8; 

IR (neat): 2920, 1573, 1470, 1390, 1371, 1318, 1264, 1173, 1089, 1051, 1008, 744; 

HRESIMS Calcd for [C23H15Br2NNaO2S]
+ 

(M + Na
+
) 549.9082, found 549.9091. 

 

2-((4-bromophenyl)sulfonyl)-8-(m-tolyl)-2,8-dihydroindeno[1,2-c]pyrrole (2i) 

 

 

2i 

Compound 2i was prepared in 74% yield (68.5 mg) according to the general procedure 

(Table 2, entry 9). Pale yellow oil. 
1
H NMR (400 MHz, CDCl3) δ 7.69 (d, J = 8.8 Hz, 

2H), 7.55 (d, J = 8.8 Hz, 2H), 7.50 (d, J = 7.6 Hz, 1H), 7.28 – 7.21 (m, 2H), 7.17 – 7.09 

(m, 3H), 7.01 (d, J = 7.6 Hz, 1H), 6.93 (t, J = 1.6 Hz, 1H), 6.88 (d, J = 7.6 Hz, 1H), 6.84 

(s, 1H), 4.91 (s, 1H), 2.23 (s, 3H); 
13

C NMR (100 MHz, CDCl3) δ 151.6, 141.7, 138.9, 

138.3, 138.0, 135.6, 134.4, 132.5, 128.8, 128.5, 128.3, 128.1, 127.7, 127.4, 127.2, 125.8, 

124.9, 121.4, 114.3, 109.8, 48.3, 21.3; IR (neat): 2921, 1681, 1573, 1470, 1371, 1317, 

1265, 1174, 1089, 1052, 1008, 743; HRESIMS Calcd for [C24H18BrNNaO2S]
+ 

(M + Na
+
) 

486.0134, found 486.0138. 

 

2-((4-bromophenyl)sulfonyl)-8-(thiophen-2-yl)-2,8-dihydroindeno[1,2-c]pyrrole (2j) 

 

 

2j 



 

 

Compound 2j was prepared in 63% yield (57.3 mg) according to the general procedure 

(Table 2, entry 10). Pale yellow oil. 
1
H NMR (500 MHz, CDCl3) δ 7.73 (d, J = 8.5 Hz, 

2H), 7.63 (d, J = 8.5 Hz, 2H), 7.50 (d, J = 7.6 Hz, 1H), 7.36 (d, J = 7.6 Hz, 1H), 7.29 (t, J 

= 7.5 Hz, 1H), 7.26 (s, 1H), 7.21 (t, J = 7.5 Hz, 1H), 7.14 (d, J = 5.6 Hz, 1H), 7.08 (s, 1H), 

6.95 – 6.90 (m, 2H), 5.27 (s, 1H); 
13

C NMR (125 MHz, CDCl3) δ 150.4, 144.5, 138.1, 

138.0, 135.0, 134.1, 132.7, 129.0, 128.2, 127.9, 127.3, 126.8, 125.8, 124.6, 124.2, 121.6, 

114.7, 110.0, 43.1; IR (neat): 2920, 1693, 1537, 1470, 1371, 1365, 1173, 1089, 1052, 

1008, 744; HRESIMS Calcd for [C21H14BrNNaO2S2]
+ 

(M + Na
+
) 477.9542, found 

477.9542. 

 

2-((4-bromophenyl)sulfonyl)-8-methyl-2,8-dihydroindeno[1,2-c]pyrrole (2k) 

 

 

2k 

Compound 2k was prepared in 59% yield (45.7 mg) according to the general procedure 

(Table 2, entry 11). Pale yellow oil. 
1
H NMR (400 MHz, CDCl3) δ 7.73 (d, J = 8.7 Hz, 

2H), 7.61 (d, J = 8.7 Hz, 2H), 7.47 (d, J = 6.7 Hz, 1H), 7.35 (d, J = 7.0 Hz, 1H), 7.28 – 

7.18 (m, 3H), 7.01 (t, J = 1.3 Hz, 1H), 3.86 (q, J = 7.3 Hz, 1H), 1.42 (d, J = 7.3 Hz, 3H); 

13
C NMR (125 MHz, CDCl3) δ 152.8, 140.2, 138.1, 135.1, 134.3, 132.6, 128.8, 128.2, 

127.1, 127.0, 124.5, 121.4, 113.1, 109.7, 36.9, 19.5; IR (neat): 2921, 1644, 1576, 1468, 

1390, 1371, 1320, 1258, 1170, 1088, 1008, 745; HRESIMS Calcd for 

[C18H14BrNNaO2S]
+ 

(M + Na
+
) 409.9821, found 409.9821. 

 

2-((4-bromophenyl)sulfonyl)-6-fluoro-8-phenyl-2,8-dihydroindeno[1,2-c]pyrrole (2l) 

 

 

2l 



 

 

Compound 2l was prepared in 74% yield (69.1 mg) according to the general procedure 

(Table 2, entry 12). Pale yellow oil. 
1
H NMR (400 MHz, CDCl3) δ 7.71 (d, J = 8.7 Hz, 

2H), 7.61 (d, J = 8.7 Hz, 2H), 7.46 – 7.43 (m, 1H), 7.29 – 7.21 (m, 4H), 7.07 – 7.05 (m, 

2H), 6.99 – 6.93 (m, 2H), 6.87 – 6.85 (m, 1H), 4.94 (s, 1H); 
13

C NMR (125 MHz, CDCl3) 

δ 162.3 (d, J = 245.0 Hz), 153.8 (d, J = 7.5 Hz), 141.1, 138.7, 138.0, 134.6, 132.7, 130.5 

(d, J = 2.5 Hz), 129.0, 128.8, 128.2, 127.7, 127.2, 122.4 (d, J = 8.8 Hz), 114.7 (d, J = 

22.5 Hz), 114.4, 113.3 (d, J = 22.5 Hz), 109.4 (d, J = 1.3 Hz), 48.5 (d, J = 2.5 Hz); IR 

(neat): 2924, 1733, 1589, 1573, 1465, 1372, 1318, 1262, 1174, 1089, 1052, 1009, 746; 

HRESIMS Calcd for [C23H15BrFNNaO2S]
+ 

(M + Na
+
) 489.9883, found 489.9883. 

 

2-((4-bromophenyl)sulfonyl)-6-chloro-8-phenyl-2,8-dihydroindeno[1,2-c]pyrrole 

(2m) 

 

 

2m 

Compound 2m was prepared in 85% yield (82.1 mg) according to the general procedure 

(Table 2, entry 13). Pale yellow oil. 
1
H NMR (500 MHz, CDCl3) δ 7.70 (d, J = 8.8 Hz, 

2H), 7.58 (d, J = 8.8 Hz, 2H), 7.41 (d, J = 8.1 Hz, 1H), 7.27 – 7.20 (m, 5H), 7.12 (s, 1H), 

7.06 – 7.03 (m, 2H), 6.93 (t, J = 1.5 Hz, 1H), 4.92 (s, 1H); 
13

C NMR (125 MHz, CDCl3) 

δ 153.2, 140.9, 138.4, 137.9, 134.3, 133.0, 132.8, 132.6, 129.0, 128.8, 128.2, 127.8, 127.7, 

127.2, 126.1, 122.3, 114.4, 110.0, 48.3; IR (neat): 2921, 1573, 1469, 1372, 1315, 1259, 

1174, 1089, 1052, 1008, 745; HRESIMS Calcd for [C23H15BrClNNaO2S]
+ 

(M + Na
+
) 

505.9588, found 505.9592. 

 

6-bromo-2-((4-bromophenyl)sulfonyl)-8-phenyl-2,8-dihydroindeno[1,2-c]pyrrole (2n) 

 

 



 

 

2n 

Compound 2n was prepared in 78% yield (82.2 mg) according to the general procedure 

(Table 2, entry 14). Pale yellow oil. 
1
H NMR (500 MHz, CDCl3) δ 7.71 (d, J = 8.4 Hz, 

2H), 7.60 (d, J = 8.5 Hz, 2H), 7.39 – 7.35 (m, 2H), 7.27 – 7.21 (m, 5H), 7.05 (d, J = 7.2 

Hz, 2H), 6.93 (s, 1H), 4.93 (s, 1H); 
13

C NMR (125 MHz, CDCl3) δ 153.5, 140.9, 138.3, 

137.9, 134.4, 133.5, 132.7, 130.6, 129.1, 129.0, 128.8, 128.2, 127.7, 127.2, 122.6, 120.9, 

114.3, 110.1, 48.3; IR (neat): 2921, 1573, 1469, 1372, 1314, 1261, 1174, 1089, 1051, 

1008, 744; HRESIMS Calcd for [C23H15Br2NNaO2S]
+ 

(M + Na
+
) 549.9082, found 

549.9090. 

 

2-((4-bromophenyl)sulfonyl)-6-methyl-8-phenyl-2,8-dihydroindeno[1,2-c]pyrrole (2o) 

 

 

2o 

Compound 2o was prepared in 64% yield (59.3 mg) according to the general procedure 

(Table 2, entry 15). Pale yellow oil. 
1
H NMR (400 MHz, CDCl3) δ 7.71 (d, J = 8.7 Hz, 

2H), 7.60 (d, J = 8.7 Hz, 2H), 7.40 (d, J = 7.7 Hz, 1H), 7.26 – 7.21 (m, 4H), 7.08 – 7.06 

(m, 3H), 6.97 (s, 1H), 6.91 (t, J = 1.5 Hz, 1H), 4.92 (s, 1H), 2.28 (s, 3H); 
13

C NMR (125 

MHz, CDCl3) δ 151.8, 142.0, 139.1, 138.1, 137.3, 135.7, 132.6, 131.7, 128.9, 128.7, 

128.3, 128.2, 127.8, 126.9, 126.5, 121.2, 114.3, 109.3, 48.3, 21.5; IR (neat): 2921, 1573, 

1469, 1371, 1317, 1268, 1174, 1089, 1051, 1008, 820, 745; HRESIMS Calcd for 

[C24H18BrNNaO2S]
+ 

(M + Na
+
) 486.0134, found 486.0134. 

 

2-((4-bromophenyl)sulfonyl)-6-methoxy-8-phenyl-2,8-dihydroindeno[1,2-c]pyrrole 

(2p) 

 

 



 

 

2p 

Compound 2p was prepared in 66% yield (63.2 mg) according to the general procedure 

(Table 2, entry 16). Pale yellow oil. 
1
H NMR (500 MHz, CDCl3) δ 7.68 (d, J = 8.4 Hz, 

2H), 7.57 (d, J = 8.3 Hz, 2H), 7.41 (d, J = 8.4 Hz, 1H), 7.26 – 7.20 (m, 3H), 7.15 (s, 1H), 

7.06 (d, J = 7.5 Hz, 2H), 6.89 (s, 1H), 6.81 (d, J = 8.4 Hz, 1H), 6.70 (s, 1H), 4.91 (s, 1H), 

3.70 (s, 3H); 
13

C NMR (125 MHz, CDCl3) δ 159.4, 153.4, 141.8, 139.1, 138.0, 135.4, 

132.5, 128.8, 128.7, 128.1, 127.7, 127.2, 126.9, 122.1, 114.3, 113.3, 111.6, 108.6, 55.4, 

48.5; IR (neat): 2922, 1573, 1471, 1389, 1371, 1272, 1174, 1089, 1052, 1008, 820, 745; 

HRESIMS Calcd for [C24H18BrNNaO3S]
+ 

(M + Na
+
) 502.0083, found 502.0086. 

 

6-((4-bromophenyl)sulfonyl)-4-phenyl-4,6-dihydrofuro[2',3':3,4]cyclopenta[1,2-

c]pyrrole (2r) 

 

 

2r 

Compound 2r was prepared in 65% yield (57.1 mg) according to the general procedure 

(eqn (1)). Pale yellow oil. 
1
H NMR (500 MHz, CDCl3) δ 7.69 (d, J = 8.4 Hz, 2H), 7.61 (d, 

J = 8.3 Hz, 2H), 7.43 (s, 1H), 7.29 – 7.21 (m, 3H), 7.14 (d, J = 7.6 Hz, 2H), 6.99 (s, 1H), 

6.90 (s, 1H), 6.38 (s, 1H), 4.76 (s, 1H); 
13

C NMR (150 MHz, CDCl3) δ 151.8, 146.6, 

142.7, 140.0, 137.9, 137.0, 132.6, 128.9, 128.7, 128.2, 127.2, 127.0, 125.7, 115.1, 109.1, 

106.2, 42.6; IR (neat): 2920, 1643, 1573, 1469, 1389, 1371, 1272, 1174, 1088, 1051, 

1008, 745; HRESIMS Calcd for [C21H14BrNNaO3S]
+ 

(M + Na
+
) 461.9770, found 

461.9770. 

 

6-((4-bromophenyl)sulfonyl)-4-phenyl-4,6-dihydrothieno[2',3':3,4]cyclopenta[1,2-

c]pyrrole (2s) 

 



 

 

 

2s 

Compound 2s was prepared in 76% yield (69.2 mg) according to the general procedure 

(eqn (2)). Pale yellow oil. 
1
H NMR (500 MHz, CDCl3) δ 7.70 (d, J = 8.5 Hz, 2H), 7.60 (d, 

J = 8.6 Hz, 2H), 7.27 – 7.20 (m, 4H), 7.10 (d, J = 7.2 Hz, 2H), 7.05 (s, 1H), 6.92 (s, 1H), 

6.84 (d, J = 4.9 Hz, 1H), 4.88 (s, 1H); 
13

C NMR (125 MHz, CDCl3) δ 155.8, 142.5, 140.5, 

138.0, 134.3, 132.6, 130.9, 128.9, 128.7, 128.6, 128.2, 127.3, 127.0, 122.8, 114.6, 107.7, 

46.3; IR (neat): 2920, 1633, 1573, 1494, 1390, 1372, 1273, 1174, 1089, 1051, 1008, 745; 

HRESIMS Calcd for [C21H14BrNNaO2S2]
+ 

(M + Na
+
) 477.9542, found 477.9542. 

 

Reference: 

1. B. Prabagar, S. Nayak, R. Prasad, A. K. Sahoo, Org. Lett. 2016, 18, 3066. 



 

 

Compound 2c (CCDC Number = 1846072) 
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