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General Information:  

All solvents were purified according to standard methods prior to use. Reactions were 

run under an atmosphere of nitrogen unless mentioned otherwise. Purifications of 

reaction products were carried out by chromatography using silica gel (200–300 

mesh). Melting points were recorded on a BÜCHI B-540 melting point apparatus. 

Infrared spectra were recorded on FTIR spectrophotometer. NMR spectra were 

recorded for 1H NMR at 500 MHz and for 13C NMR at 125 MHz. For 1H NMR, 

tetramethylsilane (TMS) served as internal standard (δ=0) and data are reported as 

follows: chemical shift, integration, multiplicity (s = singlet, d = doublet, t = triplet, q 

= quartet, m = multiplet), and coupling constant(s) in Hz. For 13C NMR, TMS (δ=0) 

or CDCl3 (δ=77.26) was used as internal standard and spectra were obtained with 

complete proton decoupling. HPLC analysis and the HRMS of all biologically 

evaluated compounds was confirmed on a Agilent 1290 HPLC-6224 Time of Fight 

Mass Spectrometer using PhenomenexLuna 5μ C18, 100 Å, 150 X 4.60 mm 5 micron 

column at a flow rate of 0.5ml/min using liner gradients buffer B in A (B: CH3OH 

containing 0.1 % formic acid, A: H2O containing 0.1% formic acid). Mobile phase B 

was increased linearly from 5% to 95% over 7 min and 95% over the next 2 min, after 

which the column was equilibrated to 5% for 1 min.  

The starting material 2 were prepared according to literature methods.1, 2 

 

General Procedure for the Synthesis of 3 

Pathway A: A mixture of phosphorus ylides (1a) (1.0 mmol), vinyl azide 2 (1.0 mmol) 

and EtONa (3.0 mmol) was stirred in DCM (2 ml) at room temperature for 1.0 h. The 

reaction mixture was quenched with water (10 ml), and then extracted three times 

with EtOAc. The combined organic extracts were washed with brine, dried over 

MgSO4 and concentrated. Purification of the crude product by chromatography to 

afford 3a-3o. 

Pathway B: A mixture of allylic phosphoryl-stabilized carbanions (1b) (1.0 mmol), 

vinyl azide 2 (1.0 mmol) and MeONa (5.0 mmol) was stirred in DCM (2 ml) at room 
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temperature for 1.0 h. The reaction mixture was quenched with water (10 ml), and 

then extracted three times with EtOAc. The combined organic extracts were washed 

with brine, dried over MgSO4 and concentrated. Purification of the crude product by 

chromatography to afford 3p-3w. 

 

 

 

 

Characterization Data 

2-Phenyl-3-methoxycarbonyl-6-(4-nitrophenyl) aniline (3a) 

 

Yellow solid, m.p.178.0-178.4oC.1H NMR (500 MHz, CDCl3) δ 8.38-8.29 (m, 2H), 

7.74-7.70 (m, 2H), 7.49 (m, 2H), 7.44-7.39 (m, 1H), 7.37 (d, J = 8.0 Hz, 1H), 7.32 (m, 

2H), 7.19 (d, J = 8.0 Hz, 1H), 3.73 (s, 2H), 3.59 (s, 3H). 13C NMR (125 MHz, CDCl3), 

δ 168.2, 147.3, 145.9, 141.7, 137.2, 132.1, 130.0, 129.2, 129.1, 128.9, 128.2, 127.9, 

127.8, 124.2, 119.3, 51.8. HRMS (ESI) calcd. for C20H17N2O4[M+H]+= 349.1183, 

found 349.1184. 

 

2-(4-Methylthio)phenyl-3-methoxycarbonyl-6-(4-nitrophenyl)aniline(3b): 

 

Yellow solid, m.p.58.0-58.4 oC. 1H NMR (400 MHz, CDCl3) δ 8.33 (d, J = 8.1 Hz, 

2H), 7.69 (d, J = 8.2 Hz, 2H), 7.33-7.35 (m, 3H), 7.22 (d, J = 7.9 Hz, 2H), 7.16 (d, J = 

7.8 Hz, 1H), 3.71 (s, 2H), 3.61 (s, 3H), 2.53 (s, 3H).13C NMR (100 MHz, CDCl3) δ 

168.1, 145.8, 141.9, 138.2, 133.6, 132.1, 130.0, 129.7, 129.1, 127.5, 126.9, 126.6, 

124.2, 123.9, 119.3, 51.9,15.5. HRMS (ESI) calcd for C21H19N2O4S [M+H]+ = 

395.1060, found 395.1060. 
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2-(4-Methoxyphenyl)-3-methoxycarbonyl-6-(4-nitrophenyl)aniline(3c): 

 

Yellow solid , m.p. 159.0-159.3oC. 1H NMR (400 MHz, CDCl3) δ 8.32 (d, J = 8.6 Hz, 

2H), 7.70 (d, J = 8.6 Hz,2H), 7.31 (d, J = 8.0 Hz, 1H), 7.22 (d, J = 8.5 Hz, 2H), 7.15 

(d, J = 8.0 Hz, 1H), 7.00 (d, J = 8.5 Hz, 2H), 3.86 (s, 3H), 3.73 (s, 2H), 3.60 (s, 3H). 

13C NMR (101 MHz, CDCl3) δ 168.4, 159.1, 147.3, 146.0, 142.1, 132.6, 130.4, 130.0, 

129.0, 128.9, 127.8, 127.7, 124.2, 119.1, 114.4, 55.2, 51.9. HRMS (ESI) calcd for 

C21H19N2O5 [M+H]+= 379.1288, found 379.1288. 

 

2-(3-Methylphenyl)-3-methoxycarbonyl-6-(4-nitrophenyl)aniline(3d): 

 

Yellow solid, m.p.125.0-125.4oC.1H NMR (400 MHz, CDCl3) δ 8.32 (d, J = 8.3 Hz, 

2H), 7.70 (d, J = 8.4 Hz, 2H), 7.35 (m, 2H), 7.20 (d, J = 7.6 Hz, 1H), 7.15 (d, J = 8.0 

Hz, 1H), 7.12 (s, 1H), 7.09 (d, J = 7.6 Hz, 1H), 3.72 (s, 2H), 3.58 (s, 3H), 2.40 (s, 3H). 

13C NMR (100 MHz, CDCl3) δ 168.2, 147.2, 146.0, 141.7, 138.5, 137.0, 132.2, 130.0, 

129.7, 129.0, 128.8, 128.5, 128.3, 127.8, 126.2, 124.2, 119.2, 51.8, 21.4. HRMS (ESI) 

calcd. for C21H19N2O4 [M+H]+= 363.1339, found 363.1339. 

 

2-(4-Methylphenyl)-3-methoxycarbonyl-6-(4-nitrophenyl)aniline(3e): 

 

Yellow solid, m.p. 129.6-130.0oC. 1H NMR (500 MHz, CDCl3) δ 8.34 (d, J = 8.5 Hz, 

2H), 7.72 (d, J = 8.5 Hz, 2H), 7.35 (d, J = 8.0 Hz, 1H), 7.29 (m, 2H), 7.20 (d, J = 7.8 

Hz, 2H), 7.17 (d, J = 8.0 Hz, 1H), 3.75(s,2H),3.62 (s, 3H), 2.43 (s, 3H). 13C NMR 

(125 MHz, CDCl3) δ 168.2, 147.2, 146.0, 141.9, 137.4, 134.0, 132.2, 130.0, 129.7, 

129.3, 129.0, 128.9, 127.8, 124.2, 119.1, 51.9, 21.3. HRMS (ESI) calcd. for 

C21H19N2O4 [M+H]+= 363.1339, found 363.1338. 
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2-(2-Bromophenyl)-3-methoxycarbonyl-6-(4-nitrophenyl)aniline(3f): 

 

Yellow solid, m.p.151.2-152.0 oC. 1H NMR (400 MHz, CDCl3) δ 8.32 (d, J = 8.3 Hz, 

2H), 7.72 (m, 3H), 7.51 (d, J = 8.0 Hz, 1H), 7.43 (t, J = 7.4 Hz, 1H), 7.29 (m, 2H), 

7.22 (d, J = 8.0 Hz, 1H), 3.63 (s, 3H), 3.60 (s, 2H).13C NMR (100 MHz, CDCl3) δ 

166.9, 147.4, 145.7, 141.6, 138.4, 133.0, 130.9,130.9, 130.0, 129.6, 129.4,128.6, 

127.9, 127.7, 124.2, 124.1, 119.9, 51.9. HRMS (ESI) calcd. for C20H16BrN2O4 

[M+H]+= 427.0288, found 427.0287. 

 

2-(3-Bromophenyl)-3-methoxycarbonyl-6-(4-nitrophenyl)aniline(3g): 

 

Yellow solid, m.p.156.2-156.7 oC. 1H NMR (400 MHz, CDCl3) δ 8.33 (d, J = 8.1 Hz, 

2H), 7.69 (d, J = 8.2 Hz, 2H), 7.54 (d, J = 8.0 Hz, 1H), 7.47 (s, 1H), 7.37 (m, 2H), 

7.25 (d, J = 9.0 Hz, 1H), 7.18 (d, J = 7.9 Hz, 1H), 3.71 (s, 2H), 3.62 (s, 3H). 13C NMR 

(100 MHz, CDCl3) δ 167.7, 147.3, 145.6, 141.6, 139.4, 132.2, 131.7, 130.9, 130.4, 

130.0, 129.5, 128.2, 128.0, 126.6, 124.3, 122.9, 119.5, 52.0. HRMS (ESI) calcd. for 

C20H16BrN2O4 [M+H]+= 427.0288, found 427.0288. 

 

2-(4-Bromophenyl)-3-methoxycarbonyl-6-(4-nitrophenyl)aniline(3h): 

 

Orange solid, m.p. 151.0-151.4oC. 1H NMR (400 MHz, CDCl3) δ 8.33 (d, J = 8.5 Hz, 

2H), 7.68 (d, J = 8.3 Hz, 2H), 7.61 (d, J = 8.1 Hz, 2H), 7.38 (d, J = 8.0 Hz, 1H), 7.24 

-7.10 (m, 3H), 3.67 (s, 2H), 3.62 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 167.8, 147.4, 

145.6, 141.6, 136.2, 132.1, 131.8, 131.0, 130.0, 129.4, 128.2, 126.9, 124.3, 122.0, 



S6 
 

119.5, 51.9. HRMS (ESI) calcd.  for C20H16BrN2O4 [M+H]+= 427.0288, found 

427.0288. 

 

2-(4-Chlorophenyl)-3-methoxycarbonyl-6-(4-nitrophenyl)aniline(3i): 

 

Yellow solid, m.p.158.1-158.4 oC. 1H NMR (500 MHz, CDCl3) δ 8.33 (d, J = 8.7 

Hz,2H), 7.69 (d, J = 8.7 Hz, 2H), 7.45 (d, J = 8.3 Hz, 2H), 7.38 (d, J = 8.0 Hz, 1H), 

7.25 (d, J = 8.3 Hz, 2H), 7.18 (d, J = 8.0 Hz, 1H), 3.68 (s, 2H), 3.61 (s, 3H). 13C NMR 

(125 MHz, CDCl3) δ 167.8, 147.3, 145.6, 141.7, 135.7, 133.8, 131.8, 130.7, 130.0, 

129.4, 129.2, 128.1, 126.9, 124.3, 119.5, 52.0. HRMS (ESI) calcd. for C20H16ClN2O4 

[M+H]+= 383.0793, found 383.0794. 

 

2-(2-Fluorophenyl)-3-methoxycarbonyl-6-(4-nitrophenyl)aniline(3j): 

 

Yellow solid, m.p.146.9-147.2 oC. 1H NMR (400 MHz, CDCl3) δ 8.33 (d, J = 7.9 Hz, 

2H), 7.71 (d, J = 7.9 Hz, 2H), 7.48 (d, J = 8.0 Hz, 1H), 7.45-7.37 (m, 1H), 

7.29-7.26(m, 2H), 7.22-7.18(m, 2H), 3.69 (s, 2H), 3.64 (s, 3H).13C NMR (100 MHz, 

CDCl3) δ 167.2, 161.1,158.7, 147.3, 145.6, 142.1, 131.8, 131.2, 130.1,130.0, 129.7, 

128.5, 124.6,124.5, 124.2, 122.0,120.0, 116.0, 115.8, 52.0. HRMS (ESI) calcd. for 

C20H16FN2O4 [M+H]+= 367.1089, found 367.1089. 

 

2-(2-Fluoro-6-chlorophenyl)-3-methoxycarbonyl-6-(4-nitrophenyl)aniline(3k): 

 

Yellow solid, m.p.220.9-221.6 oC.1H NMR (400 MHz, CDCl3) δ 8.33 (d, J = 7.9 Hz, 

2H), 7.72 (d, J = 7.9 Hz, 2H), 7.59 (d, J = 8.0 Hz, 1H), 7.39-7.32 (m, 2H), 7.26-7.25 

(m, 1H), 7.17-7.11 (m, 1H), 3.69 (s, 3H), 3.63 (s, 2H).13C NMR (100 MHz, CDCl3) δ 
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166.4, 161.5, 159.0, 147.5, 145.4, 141.9, 135.1,135.0, 131.0, 130.2,130.1,130.0, 129.0, 

125.5, 124.8,124.6, 124.2, 120.5, 119.6, 114.5, 114.2, 52.0. HRMS (ESI) calcd. for 

C20H15ClFN2O4 [M+H]+= 401.0699, found 401.0698.  

 

2-(3-(p-tolyloxy)phenyl)-3-methoxycarbonyl-6-(4-nitrophenyl)aniline(3l): 

 

Yellow solid, m.p.62.0-62.2 oC.1H NMR (400 MHz, CDCl3) δ 8.32 (d, J = 8.0 Hz, 

2H), 7.68 (d, J = 8.1 Hz, 2H), 7.42 (t, J = 7.9 Hz, 1H), 7.33 (d, J = 7.9 Hz, 1H), 

7.14-7.12 (m, 3H), 7.02-7.00 (m, 2H), 6.94-6.92(m, 3H), 3.74 (s, 2H), 3.63 (s, 3H), 

2.33 (s, 3H).13C NMR (100 MHz, CDCl3) δ 168.0, 158.3, 154.5, 147.3, 145.8, 141.6, 

138.8, 133.1, 132.0, 130.3,130.2, 130.0, 129.2, 127.9, 127.4, 124.2, 123.6, 

119.3,119.2,119.1, 117.8, 51.9, 20.7. HRMS (ESI) calcd. for C27H23N2O5 [M+H]+= 

455.1601, found 455.1603. 

 

2-(3-Phenoxyphenyl)-3-methoxycarbonyl-6-(4-nitrophenyl)aniline(3m): 

 

Yellow solid, m.p.145.2-145.9oC. 1H NMR (400 MHz, CDCl3) δ 8.32 (d, J = 8.2 Hz, 

2H), 7.68 (d, J = 8.1 Hz, 2H), 7.44 (t, J = 7.8 Hz, 1H), 7.34- 7.32 (m, 3H), 7.15 (d, J = 

7.9 Hz, 1H), 7.12-7.10 (m, 1H), 7.06-7.02 (m, 4H), 6.97-6.95 (m, 1H), 3.74 (s, 2H), 

3.64(s,3H).13C NMR(101MHz,CDCl3) δ 167.9, 157.7, 157.1, 147.3, 145.8, 141.6, 

139.0, 132.0, 130.3, 130.0, 129.7, 129.2, 128.0, 127.4, 124.2, 124.1, 123.4, 119.8, 

119.3, 118.8, 118.3, 51.9. HRMS (ESI) calcd. for C26H21N2O5 [M+H]+= 441.1445, 

found 455.1447. 

 

2-(4-Phenoxyphenyl)-3-methoxycarbonyl-6-(4-nitrophenyl)aniline(3n): 
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Yellow solid, m.p.145.8-146.4 oC. 1H NMR (400 MHz, CDCl3) δ 8.33 (d, J = 8.1 Hz, 

2H), 7.70 (d, J = 8.1 Hz, 2H), 7.41-7.29 (m, 4H), 7.17-7.14 (m, 2H), 7.10-7.07 (m, 

5H), 3.75 (s, 2H), 3.63 (s, 3H).13C NMR (100 MHz, CDCl3) δ 168.2, 157.1, 156.7, 

147.3, 145.9, 141.9, 132.4, 131.9, 131.6, 130.7, 130.0, 129.8, 129.1, 127.8 ,124.2, 

123.6, 119.3, 119.3, 118.9, 51.9. HRMS (ESI) calcd. for C26H21N2O5 [M+H]+= 

441.1445, found 441.1442. 

 

2-(4-benzyloxyphenyl)-3-methoxycarbonyl-6-(4-nitrophenyl)aniline(3o): 

 

Yellow solid, m.p.152.3-152.5 oC.1H NMR (400 MHz, CDCl3) δ 8.32 (d, J = 8.3 Hz, 

2H), 7.69 (d, J = 8.3 Hz, 2H), 7.47-7.45(m, 2H), 7.41-7.38 (m, 2H), 7.35-7.33(m, 1H), 

7.31 (d, J = 7.8 Hz, 1H), 7.22 (d, J = 8.0 Hz, 2H), 7.15-7.13 (m, 1H), 7.08 (d, J = 8.0 

Hz, 2H), 5.11 (s, 2H), 3.73 (s, 2H), 3.59 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 168.4, 

158.3, 147.2, 146.0, 142.1, 136.8, 130.4, 130.0, 129.3, 128.9, 128.6, 128.0, 127.8, 

127.7, 127.6, 127.4, 124.2, 119.1, 115.3, 70.0, 51.9. HRMS (ESI) calcd. for 

C27H23N2O5 [M+H]+= 455.1601, found 455.1601. 

 

2,6-Diphenyl-3-methoxycarbonylaniline(3p): 

 

Yellow solid, m.p.82.8-83.1oC;1H NMR (500 MHz, CDCl3) δ 7.49-7.42 (m, 6H), 7.38 

(d, J = 7.1 Hz, 2H), 7.32 (t, J = 9.1 Hz, 3H), 7.17 (d, J = 7.9 Hz, 1H), 3.72 (s, 2H), 

3.56 (s, 3H); 13C NMR (125 MHz, CDCl3), δ 168.5, 141.9, 139.0, 137.9 , 130.8, 130.7, 

129.3, 129.2, 129.0, 128.9, 128.8, 127.7, 127.6, 127.5, 119.0, 51.7. HRMS (ESI) 

calcd. for C20H18NO2 [M+H]+= 304.1332, found 304.1331. 

 

2-(2'-Bromophenyl)-3-methoxycarbonyl-6-phenylaniline(3q): 
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Yellow solid, m.p.127.8-128.2oC; 1H NMR (500 MHz, CDCl3) δ 7.74 (d, J = 8.3 Hz, 

1H), 7.60-7.51 (m, 3H), 7.49 (t, J = 7.6 Hz, 2H), 7.46-7.42 (m, 1H), 7.40 (m, 1H), 

7.34-7.28 (m, 2H), 7.25 (m, 1H), 3.66 (s, 3H);13C NMR (125 MHz, CDCl3), δ: 167.2, 

141.8, 139.0, 138.7, 132.9, 131.4, 130.9, 129.7, 129.4, 129.2, 129.0,128.9, 127.9, 

127.8,127.2, 124.2, 119.7, 51.9. HRMS (ESI) calcd. for C20H17BrNO2 [M+H]+= 

382.0437, found 382.0439. 

 

2-(3'-Bromophenyl)-3-methoxycarbonyl-6-phenylaniline(3r): 

 

Yellow solid, m.p.154.1-154.5oC; 1H NMR (500 MHz, CDCl3) δ 7.56-7.52 (m, 1H), 

7.52 – 7.47 (m, 5H), 7.43 – 7.38 (m, 2H), 7.37 (t, J = 7.8 Hz, 1H), 7.29 – 7.27 (m, 1H), 

7.21 (d, J = 7.9 Hz, 1H), 3.73 (s, 2H), 3.64 (s, 3H); 13C NMR (125 MHz, CDCl3) δ 

168.0 , 141.9 , 140.1, 138.7, 132.2, 131.0, 130.6, 130.3, 129.7, 129.0, 128.9, 128.2, 

128.1, 127.9, 126.0, 122.7, 119.4, 51.9. HRMS (ESI) calcd. for C20H17BrNO2 

[M+H]+= 382.0437, found 382.0438.  

 

2-(4'-Bromophenyl)-3-ethoxycarbonyl-6-phenylaniline (3s): 

 

Yellow solid, m.p.58.5-58.9oC; 1H NMR (500 MHz, CDCl3)δ 7.65-7.55 (m, 2H), 7.47 

(d, J = 4.4 Hz, 4H), 7.39-7.33 (m, 2H), 7.22-7.17 (m, 3H), 4.04 (q, J = 7.1 Hz, 2H), 

3.69 (s, 2H), 1.02 (t, J = 7.1 Hz, 3H); 13C NMR (125 MHz, CDCl3) ,δ: 167.9, 141.7, 

138.7, 137.1, 132.0,131.2, 131.0, 130.8, 129.6, 129.0, 129.0, 127.8, 126.1, 121.6, 

119.3, 60.7, 13.7. HRMS (ESI) calcd. for C21H19BrNO2 [M+H]+= 396.0594, found 

396.0594. 

 

2-(2-Pyridinyl)-3-methoxycarbonyl-6-phenylaniline(3t): 
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Yellow solid, m.p.93.9-94.3oC; 1H NMR (500 MHz, CDCl3) δ 8.75 (d, J = 4.2 Hz, 

1H), 7.80 (m, 1H), 7.48-7.47 (m, 4H), 7.44-7.38 (m, 2H), 7.37 (d, J = 7.9 Hz, 1H), 

7.31-7.29 (m, 1H), 7.22 (d, J = 7.9 Hz, 1H), 4.29 (s, 2H), 3.61 (s, 3H); 13C NMR (125 

MHz, CDCl3) δ 168.5, 157.9, 149.4, 142.6, 138.7, 136.7, 132.0, 130.7, 130.1, 129.1, 

129.0, 127.8, 125.8, 125.1, 122.1, 119.7, 51.8. HRMS (ESI) calcd. for C19H17N2O2 

[M+H]+= 305.1285, found 305.1290. 

 

2-(2-Furanyl)-3-methoxycarbonyl-6-phenylaniline(3u): 

 
Brown solid, m.p.72.3-72.9 oC; 1H NMR (500 MHz, CDCl3) δ 7.56 (s, 1H), 7.51-7.46 

(m, 4H), 7.42-7.38 m, 1H), 7.27 (d, J = 8.1 Hz, 1H), 7.19 (d, J = 7.8 Hz, 1H), 

6.59-6.51 (m, 2H), 4.19 (s, 2H), 3.75 (s, 3H); 13C NMR (125 MHz, CDCl3) δ 168.7, 

149.4, 143.0, 142.5, 138.5, 132.1, 130.9, 130.5, 129.1, 129.0, 127.9, 119.0, 115.5, 

111.1, 109.4, 52.2. HRMS (ESI) calcd. for C18H16NO3 [M+H]+= 294.1125, found 

294.1124.  

 

2-Phenyl-3-methoxycarbonyl-6-(4-methylphenyl)aniline(3v): 

 

Yellow solid, m.p.89.9-90.3oC; 1H NMR (500 MHz, CDCl3) δ 7.48 (m, 2H), 

7.43-7.37 (m, 3H), 7.36 (d, J = 7.9 Hz, 1H), 7.33 (m, 2H), 7.29 (d, J = 7.9 Hz, 2H), 

7.18 (d, J = 7.9 Hz, 1H), 3.75 (s, 2H), 3.58 (m, 3H), 2.42 (s, 3H); 13C NMR (125 MHz, 

CDCl3) δ 168.5, 142.0, 138.0, 137.5, 135.9, 130.7, 130.5, 129.6, 129.2, 128.9,128.8, 

128.3, 127.6, 127.4, 119.1, 51.7, 29.7. HRMS (ESI) calcd. for C21H20NO2 [M+H]+= 

318.1489, found 318.1489. 

 

2-Phenyl-3-methoxycarbonyl-6-(4-bromophenyl)aniline(3w): 
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Yellow solid, m.p.130.9-131.7oC; 1H NMR (500 MHz, CDCl3) δ 7.61 (d, J = 8.4 Hz, 

2H), 7.48 (t, J = 7.5 Hz, 2H), 7.40 (t, J = 8.0 Hz, 3H), 7.35 (d, J = 7.9 Hz, 1H), 7.32 

(d, J = 7.0 Hz, 2H), 7.15 (d, J = 7.9 Hz, 1H), 3.71 (s, 2H), 3.58 (s, 3H); 13C NMR (125 

MHz, CDCl3) δ 168.4, 141.8, 137.8, 137.6, 132.1, 131.1，130.7, 129.3, 129.2, 129.1, 

128.8, 127.8, 127.6, 121.9, 119.1, 51.8. HRMS (ESI) calcd. for C20H17BrNO2 

[M+H]+= 382.0437, found 382.0437 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



S12 
 

1H NMR (500 MHz, CDCl3) and 13C NMR (125 MHz, CDCl3) Spectra of 3: 
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6. X-ray crystallography Data of 3c (CCDC No: 1005572): 

Single crystals of compound 3c were measured on a Rigaku RAXIS-RAPID 

single-crystal diffractometer. The recrystallization solvent of 3c was DCM:EtOH 

(1:1). 

 

 

Figure S1 X-ray crystal structure of 3c 

 

Table S1 X-ray crystallography data of 3c 

Formula moiety  

Formula sum  

Formula weight 

Temperature 

Crystal system 

Space group 

Unit cell dimensions 

 

 

C21H18N2O5 

C21H18N2O5 

378.37 

293  K 

monoclinic 

C 2/c 

a=34.026(3) Å 

b=8.1856(7) Å 

c=13.2003 (9) Å 
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alpha = 90 deg. 

beta = 94.279(7) deg. 

gamma = 90 deg. 

Volume 3666.3 (5) Å3 

Z 8 

Calculated density 1.371 g/cm3 

Absorption coefficient 0.099mm-1 

F(000) 1584 

Crystal size 0.39 x 0.35 x 0.23 mm 

Theta range for data collection 3.2 to 25.3 deg. 

Reflections collected / unique 7332 / 3342 [R(int) = 0.0345] 

Data / restraints / parameters 3342 / 0 / 262 

Goodness-of-fit on F2 1.029 

Final R indices [I>2sigma(I)] R1 = 0.0482, wR2 = 0.1178 

R indices (all data) R1 = 0.0709, wR2 = 0.1354 
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