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1   General Information  

The NMR spectra were recorded on Bruker AC-500 spectrometer (500 MHz for 1H NMR and 125 

MHz for 13C NMR) with CDCl3 as the solvent and TMS as internal reference. 1H NMR spectral data 

were reported as follows: chemical shift (δ, ppm), multiplicity, integration, and coupling constant 

(Hz). 13C NMR spectral data were reported in terms of the chemical shift. The following abbreviations 

were used to indicate multiplicities: s = singlet; d = doublet; t = triplet; q = quartet; m = multiplet. 

Low-resolution mass spectra were obtained on a Shimadzu LCMS-2010EV spectrometer in ESI mode 

and reported as m/z. High-resolution mass spectra (HRMS) were recorded on a Bruker Daltonics, Inc. 

APEXIII 7.0 TESLA FTMS instrument. Melting points were obtained on a X-4 digital melting point 

apparatus without correction. Purification of products was accomplished by column chromatography 

packed with silica gel. Dry THF was used as solvent and pretreated by sodium. Unless otherwise 

stated, all reagents were commercially purchased and used without further purification.  

 

2  General Procedure 

2.1 General procedure for the synthesis of ketenimine 3 

Under nitrogen atmosphere, Pd(PPh3)4 (0.05 equiv) and PPh3 (1.0 equiv) were added to a 

solution of enynone 1 (0.5 mmol) and isocyanide 2 (0.5 mmol) in 5 mL THF. The stirred mixture was 

stirred at room temperature for 3 hours and the progress was monitored using TLC detection. After 

completion of present reaction, the reaction mixture was concentrated under vacuum. The residue 

was purified by column chromatography on alumina [neutral alumina: 200-300; eluant: petroleum 

ether/ethyl acetate = 40:1] to afford the desired product 3. 
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2.1 General procedure for the reaction of ketenimine and isocyanide 

Under air atmosphere, ketenimine 3 (0.5 mmol) was added to a solution of isocyanide 2 (0.5 mmol) 

in 5 mL toluene. The stirred mixture was heated at 100 oC for 12 hours and the progress was monitored 

using TLC detection. After completion of present reaction, the reaction mixture was concentrated 

under vacuum. The residue was purified by column chromatography on alumina [neutral alumina: 

200-300; eluant: petroleum ether/ethyl acetate = 50:1] to afford the desired product 4. 

2.2 General procedure for the hydrolysis of indenone derivative 

Under air atmosphere, indenone derivative 4 (0.5 mmol) was added to a solution of HCl (0.5 

mmol) in 15 mL ethyl alcohol. The stirred mixture was stirred at room temperature for 4 hours and 

the progress was monitored using TLC detection. After completion of present reaction, the reaction 

mixture was concentrated under vacuum. The residue was purified by column chromatography on 

alumina [neutral alumina: 200-300; eluant: petroleum ether/ethyl acetate = 50:1] to afford the desired 

product 5. 
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3  Characterization Data 

(3a): 159 mg, 76% yield, yellow oil. 1H NMR (500 MHz, CDCl3) δ 7.38 (d, J 

= 4.4 Hz, 4H), 7.27-7.25 (m, 1H), 7.25-7.22 (m, 2H), 6.47 (s, 1H), 2.61 (s, 

3H), 2.40 (s, 3H), 2.32 (s, 6H). 13C NMR (125 MHz, CDCl3) δ 194.09, 183.65, 

157.33, 145.49, 136.65, 133.68, 132.20, 131.38, 129.18, 127.10, 126.69, 

123.36, 119.86, 107.19, 65.61, 29.34, 18.79, 14.59. HRMS (ESI): calcd. for 

C23H21BrNO2 [M+H]+ 422.0750, Found: 422.0753. 

 

(3b): 128 mg, 59% yield, yellow oil. 1H NMR (500 MHz, CDCl3) δ 7.29 (t, 

J = 2.0 Hz, 1H), 7.28-7.27 (m, 1H), 7.22 (s, 2H), 7.20 (d, J = 8.0 Hz, 2H), 

6.43 (s, 1H), 2.61 (s, 3H), 2.39 (s, 3H), 2.37 (s, 3H), 2.31 (s, 6H). 13C NMR 

(125 MHz, CDCl3) δ 194.12, 184.71, 157.21, 145.76, 137.03, 136.67, 133.41, 

131.32, 129.91, 128.75, 127.24, 123.35, 119.62, 106.94, 65.64, 29.32, 21.27, 

18.76, 14.57. HRMS (ESI): calcd. for C24H23BrNO2 [M+H]+ 436.0907, 

Found: 436.0900. 

 

(3c): 101 mg, 41% yield, yellow solid: m. p. 164-165 oC. 1H NMR (500 MHz, 

CDCl3) δ 7.52-7.49 (m, 1H), 7.51-7.49 (m, 1H), 7.49-7.47 (m, 1H), 7.49-7.47 

(m, 1H), 7.26-7.21 (m, 4H), 6.45 (s, 1H), 2.60 (s, 3H), 2.40 (s, 3H), 2.32 (s, 

6H). 13C NMR (125 MHz, CDCl3) δ 193.95, 182.09, 157.55, 144.96, 136.03, 

133.97, 132.28, 131.53, 128.41, 123.37, 120.27, 120.00, 107.41, 64.68, 29.34, 

18.82, 14.60. HRMS (ESI): calcd. for C23H20Br2NO2 [M+H]+ 499.9855, Found: 499.9857. 
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(3d): 160 mg, 70% yield, yellow solid: m. p. 142-143 oC. 1H NMR (500 

MHz, CDCl3) δ 7.34 (d, J = 8.5 Hz, 2H), 7.29 (d, J = 8.5 Hz, 2H), 7.24 

(s, 2H), 6.44 (s, 1H), 2.60 (s, 3H), 2.40 (s, 3H), 2.32 (s, 6H). 13C NMR 

(125 MHz, CDCl3) δ 193.97, 182.40, 157.53, 145.07, 136.14, 133.92, 

132.14, 131.48, 130.98, 129.36, 128.14, 123.38, 120.22, 107.36, 64.68, 

29.34, 18.82, 14.61. HRMS (ESI): calcd. for C23H20ClBrNO2 [M+H]+ 456.0360, Found: 456.0354. 

 

(3e): 139 mg, 56% yield, yellow oil. 1H NMR (500 MHz, CDCl3) δ 7.65-

7.63 (m, 1H), 7.63 (d, J = 1.8 Hz, 2H), 7.61 (t, J = 2.4 Hz, 1H), 7.48-7.44 

(m, 4H), 7.38-7.33 (m, 1H), 7.25 (s, 2H), 6.54 (s, 1H), 2.63 (s, 3H), 2.42 

(s, 3H), 2.36 (s, 6H). 13C NMR (125 MHz, CDCl3) δ 194.06, 183.33, 

157.38, 145.36, 140.58, 139.41, 136.44, 133.79, 131.32, 128.92, 127.81, 

127.46, 127.26, 126.99, 123.37, 119.98, 107.35, 65.28, 29.32, 18.83, 14.59. HRMS (ESI): calcd. for 

C29H25BrNO2 [M+H]+ 498.1063, Found: 498.1058. 

 

(3f): 152 mg, 63% yield, yellow, solid: m. p. 196-197 oC. 1H NMR (500 

MHz, CDCl3) δ 7.60 (d, J = 1.8 Hz, 1H), 7.59-7.57 (m, 1H), 7.39 (d, J = 8.6 

Hz, 1H), 7.17-7.10 (m, 3H), 6.57 (s, 1H), 2.62 (s, 3H), 2.43 (s, 3H), 2.40 (s, 

6H). 13C NMR (125 MHz, CDCl3) δ 193.91, 174.91, 158.01, 144.38, 139.91, 

134.83, 133.51, 132.75, 128.93, 128.08, 125.66, 123.31, 119.32, 108.41, 

108.20, 63.00, 29.35, 19.15, 14.66. HRMS (ESI): calcd. for C24H20BrN2O2 

[M+H]+ 447.0703, Found: 447.0707. 
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(3g): 176 mg, 72% yield, yellow solid: m. p. 130-131 oC. 1H NMR (500 MHz, 

CDCl3) δ 7.60 (d, J = 8.3 Hz, 2H), 7.45 (d, J = 8.3 Hz, 2H), 7.26 (s, 2H), 6.54 

(s, 1H), 2.62 (s, 3H), 2.42 (s, 3H), 2.35 (s, 6H). 13C NMR (125 MHz, CDCl3) 

δ 193.87, 179.87, 157.78, 144.50, 137.27, 135.21, 134.53, 131.58, 130.67, 

128.43, 128.17, 127.91, 127.59 (d, J = 17.1 Hz), 126.30, 126.04 (q, J = 3.6 

Hz), 125.36, 123.37, 123.20, 120.77, 107.97, 64.28, 29.32, 18.87, 14.60. HRMS (ESI): calcd. for 

C24H20BrF3NO2 [M+H]+ 490.0624, Found: 490.0619. 

 

 (3h): 148 mg, 59% yield, yellow solid: m. p. 108-109 oC. 1H NMR (500 MHz, 

CDCl3) δ 7.49 (s, 1H), 7.34 (d, J = 7.7 Hz, 1H), 7.29 (d, J = 7.8 Hz, 1H), 7.26 

- 7.19 (m, 3H), 6.49 (s, 1H), 2.61 (s, 3H), 2.41 (s, 3H), 2.34 (s, 6H). 13C NMR 

(125 MHz, CDCl3) δ 193.91, 181.11, 157.61, 144.67, 135.70, 135.01, 134.15, 

131.47, 130.54, 129.32, 125.14, 123.29, 120.40, 107.64, 64.28, 29.57, 18.82, 

14.59. HRMS (ESI): calcd. for C23H20Br2NO2 [M+H]+ 499.9855, Found: 499.9829. 

 

(3i): 111 mg, 49% yield, yellow oil. 1H NMR (500 MHz, CDCl3) δ 7.28 (t, J 

= 8.0 Hz, 1H), 7.20 (s, 2H), 6.95 (ddd, J = 7.8, 1.5, 0.9 Hz, 1H), 6.92- 6.87 

(m, 1H), 6.77 (ddd, J = 8.2, 2.5, 0.6 Hz, 1H), 6.47 (s, 1H), 3.79 (s, 3H), 2.58 

(s, 3H), 2.38 (s, 3H), 2.31 (s, 6H). 13C NMR (125 MHz, CDCl3) δ 194.04, 

183.18, 160.23, 157.32, 145.31, 136.49, 133.68, 131.36, 130.10, 123.33, 

119.89, 119.49, 112.84, 111.83, 107.37, 65.50, 55.38, 29.31, 18.78, 14.56. HRMS (ESI): calcd. for 

C24H23BrNO3 [M+H]+ 452.0856, Found: 452.0853. 
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 (3j): 115 mg, 46% yield, yellow solid: m. p. 109-110 oC. 1H NMR (500 MHz, 

CDCl3) δ 7.23 (s, 2H), 6.99 (s, 2H), 6.89 (s, 1H), 6.45 (s, 1H), 2.61 (s, 3H), 

2.40 (s, 3H), 2.32 (d, J = 0.4 Hz, 12H). 13C NMR (125 MHz, CDCl3) δ 194.10, 

184.21, 157.28, 145.69, 138.77, 136.90, 133.55, 131.84, 131.35, 128.58, 

124.93, 123.39, 119.68, 107.23, 65.60, 29.35, 21.51, 18.77, 14.61. HRMS 

(ESI): calcd. for C25H25BrNO2 [M+H]+ 450.1063, Found: 450.1053. 

 

(3k):123 mg, 46% yield yellow oil. 1H NMR (500 MHz, CDCl3) δ 7.66 (d, 

J = 2.1 Hz, 1H), 7.39 (d, J = 8.4 Hz, 1H), 7.33 (dd, J = 8.3, 2.2 Hz, 1H), 

7.22 (s, 2H), 6.16 (s, 1H), 2.59 (s, 3H), 2.36 (s, 3H), 2.31 (s, 6H). 13C NMR 

(125 MHz, CDCl3) δ 194.10, 184.21, 157.28, 145.69, 138.77, 136.90, 

133.55, 131.84, 131.35, 128.58, 124.93, 123.39, 119.68, 107.23, 65.60, 

29.35, 21.51, 18.77, 14.61. HRMS (ESI): calcd. for C23H19Br2ClNO2 [M+H]+ 533.9466, Found: 

533.9456. 

(3l): 144 mg, 61% yield, yellow oil. 1H NMR (500 MHz, CDCl3) δ 8.86 (dd, 

J = 4.2, 1.6 Hz, 1H), 8.11-8.09 (m, 1H), 8.09-8.07 (m, 1H), 7.74 (d, J = 2.0 

Hz, 1H), 7.71 (dd, J = 8.8, 2.1 Hz, 1H), 7.40 (dd, J = 8.3, 4.2 Hz, 1H), 7.25 

(s, 2H), 6.58 (d, J = 3.3 Hz, 1H), 2.64 (s, 3H), 2.42 (s, 3H), 2.36 (s, 6H). 13C 

NMR (125 MHz, CDCl3) δ 193.99, 181.66, 157.72, 150.14, 147.18, 145.07, 

135.69, 134.34, 131.55, 131.14, 130.32, 128.91, 128.74, 124.18, 123.44, 121.78, 120.49, 107.85, 

64.99, 29.37, 18.90, 14.67. HRMS (ESI): calcd. for C26H22BrN2O2 [M+H]+ 473.0859, Found: 

473.0847. 



8 

 

(3m): 142 mg, 59% yield, yellow oil. 1H NMR (500 MHz, CDCl3) δ 7.82 (dd, 

J = 1.7, 1.1 Hz, 1H), 7.80 (t, J = 1.7 Hz, 1H), 7.57-7.53 (m, 1H), 7.48-7.44 

(m, 2H), 7.41-7.35 (m, 4H), 7.25-7.21 (m, 3H), 6.46 (s, 1H), 2.54 (s, 3H), 

2.34 (s, 6H). 13C NMR (125 MHz, CDCl3) δ 191.21, 183.67, 158.37, 145.34, 

139.24, 136.68, 133.62, 132.35, 132.20, 131.39, 129.17, 129.11, 128.52, 

127.03, 126.64, 122.51, 119.85, 108.57, 65.65, 18.81, 14.45. HRMS (ESI): calcd. for C28H23BrNO2 

[M+H]+ 484.0907, Found: 484.0902. 

 

 (3n): 185 mg, 72% yield, yellow solid: m. p. 101-102 oC. 1H NMR (500 MHz, 

CDCl3) δ 8.01 (d, J = 1.5 Hz, 1H), 7.99 (s, 1H), 7.49-7.31 (m, 6H), 7.30-7.28 (m, 

2H), 6.73 (s, 1H), 4.33 (q, J = 7.2 Hz, 2H), 2.37 (s, 6H), 1.36 (t, J = 7.1 Hz, 3H). 

13C NMR (125 MHz, CDCl3) δ 183.19, 163.62, 155.93, 146.73, 136.44, 133.79, 

132.03, 131.39, 129.25, 129.20, 128.29, 128.20, 127.32, 126.77, 120.00, 115.88, 

109.66, 65.76, 60.73, 18.85, 14.39. HRMS (ESI): calcd. for C29H25BrNO3 [M+H]+ 514.1012, Found: 

514.1017. 

 

 (3o): 147 mg, 60% yield, yellow solid: m. p. 108-109 oC. 1H NMR (500 

MHz, CDCl3) δ 8.03 (dt, J = 3.3, 1.9 Hz, 2H), 7.51 (dd, J = 8.2, 1.1 Hz, 2H), 

7.47-7.36 (m, 5H), 7.31-7.26 (m, 1H), 7.25-7.17 (m, 3H), 6.70 (s, 1H), 4.33 

(q, J = 7.1 Hz, 2H), 3.39 (dt, J = 13.7, 6.8 Hz, 2H), 1.35 (t, J = 7.1 Hz, 3H), 

1.19 (d, J = 6.8 Hz, 12H). 13C NMR (125 MHz, CDCl3) δ 179.54, 163.69, 

155.67, 147.45, 141.08, 135.15, 132.39, 129.13, 129.06, 128.28, 128.14, 127.48, 127.03, 126.59, 
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123.62, 115.82, 108.95, 64.31, 60.65, 28.94, 23.50, 14.38. HRMS (ESI): calcd. for C33H34NO3 

[M+H]+ 492.2533, Found: 492.2538. 

 

(3p): 113 mg, 52% yield yellow oil. 1H NMR (500 MHz, CDCl3) δ 7.41-7.36 (m, 

4H), 7.25-7.21 (m, 1H), 7.08 (s, 3H), 6.47 (s, 1H), 2.61 (s, 3H), 2.40 (s, 3H), 

2.37 (s, 6H). 13C NMR (125 MHz, CDCl3) δ 194.2, 181.8, 157.2, 146.0, 137.3, 

132.7, 131.9, 129.1, 128.7, 126.9, 126.8, 126.4, 123.3, 106.9, 64.9, 29.3, 19.0, 

14.6. HRMS (ESI): calcd. for C23H22NO2 [M+H]+ 344.1645, Found: 344.1648. 

 

(3q): 122 mg, 62% yield yellow oil. 1H NMR (500 MHz, CDCl3) δ 7.48 (d, 

J = 8.5 Hz, 2H), 7.25 (d, J = 8.5 Hz, 2H), 7.09 (s, 3H), 6.46 (s, 1H), 2.61 (s, 

3H), 2.40 (s, 3H), 2.36 (s, 6H). 13C NMR (125 MHz, CDCl3) δ 194.0, 180.2, 

157.4, 145.4, 136.7, 132.2, 132.1, 128.7, 128.2, 127.1, 123.3, 119.6, 107.1, 

63.9, 29.3, 19.0, 14.6. HRMS (ESI): calcd. for C23H21BrNO2 [M+H]+ 

422.0750, Found: 422.0758. 

 

(3r): 104 mg, 56% yield, yellow solid: m. p. 129-130 oC. 1H NMR (500 MHz, 

CDCl3) δ 7.60 (d, J = 1.8 Hz, 1H), 7.59-7.57 (m, 1H), 7.42-7.39 (m, 1H), 7.38 

(d, J = 1.8 Hz, 1H), 7.18-7.08 (m, 3H), 6.57 (s, 1H), 2.62 (s, 3H), 2.43 (s, 3H), 

2.40 (s, 6H). 13C NMR (125 MHz, CDCl3) δ 193.91, 174.91, 158.01, 144.38, 

139.91, 134.83, 133.51, 132.75, 128.93, 128.08, 125.66, 123.31, 119.32, 108.41, 108.20, 63.00, 29.35, 

19.15, 14.66. HRMS (ESI): calcd. for C24H21N2O2 [M+H]+ 369.1598, Found: 369.1592. 
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 (3s): 96 mg, 48% yield, yellow oil. 1H NMR (500 MHz, CDCl3) δ 7.62 (d, J 

= 2.0 Hz, 1H), 7.42 (dd, J = 8.4, 2.1 Hz, 1H), 7.32 (d, J = 8.4 Hz, 1H), 7.07 

(s, 3H), 6.21 (s, 1H), 2.59 (s, 3H), 2.37 (s, 3H), 2.34 (s, 6H). 13C NMR (125 

MHz, CDCl3) δ 194.06, 177.41, 157.19, 145.98, 136.27, 134.79, 133.05, 

132.17, 132.06, 130.55, 129.95, 128.66, 127.02, 123.40, 121.08, 105.89, 

61.39, 29.31, 18.88, 14.57. HRMS (ESI): calcd. for C23H20BrClNO2 [M+H]+ 456.0360, 

Found:456.0363. 

 

(3t): 106 mg, 53% yield, yellow oil. 1H NMR (500 MHz, CDCl3) δ 7.43-7.41 

(m, 2H), 7.40-7.36 (m, 2H), 7.26-7.22 (m, 1H), 7.22-7.19 (m, 1H), 7.19-7.16 

(m, 2H), 6.44 (s, 1H), 3.34 (dt, J = 13.7, 6.8 Hz, 2H), 2.61 (s, 3H), 2.40 (s, 

3H), 1.20 (s, 6H), 1.19 (s, 6H). 13C NMR (125 MHz, CDCl3) δ 194.18, 180.24, 

156.96, 146.21, 140.91, 135.44, 132.50, 129.05, 127.26, 126.91, 126.52, 

123.63, 123.30, 106.51, 64.27, 29.33, 28.88, 23.52, 14.52. HRMS (ESI): calcd. for C27H30NO2 

[M+H]+ 400.2271, Found: 400.2264. 

(3u): 117 mg, 47% yield, yellow oil. 1H NMR (500 MHz, CDCl3) δ 7.50- 

7.49 (m, 1H), 7.49-7.47 (m, 1H), 7.28-7.27 (m, 1H), 7.23 (dd, J = 8.9, 6.2 

Hz, 1H), 7.19-7.17 (m, 2H), 6.42 (s, 1H), 3.31 (dt, J = 13.7, 6.8 Hz, 2H), 

2.60 (s, 3H), 2.39 (s, 3H), 1.20 (s, 6H), 1.19 (s, 6H). 13C NMR (125 MHz, 

CDCl3) δ 194.06, 178.44, 157.20, 145.66, 141.22, 134.74, 132.16, 131.93, 

128.51, 127.27, 123.72, 123.31, 119.72, 106.77, 63.20, 29.33, 28.99, 23.52, 14.53. HRMS (ESI): 

calcd. for C27H29BrNO2 [M+H]+ 478.1376, Found: 478.1382. 
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(3v): 94 mg, 44% yield, yellow oil. 1H NMR (500 MHz, CDCl3) δ 7.22- 

7.15 (m, 3H), 7.03 (s, 2H), 6.89 (s, 1H), 6.45 (s, 1H), 3.35 (dt, J = 13.7, 6.8 

Hz, 2H), 2.62 (s, 3H), 2.40 (s, 3H), 2.32 (s, 6H), 1.21 (s, 6H), 1.19 (s, 6H). 

13C NMR (125 MHz, CDCl3) δ 194.21, 180.76, 156.94, 146.29, 140.59, 

138.62, 138.29, 135.74, 132.15, 128.31, 126.69, 126.655, 124.95, 123.59, 

123.31, 106.67, 64.33, 29.34, 28.84, 23.53, 21.48, 14.53. HRMS (ESI): calcd. for C29H34NO2 [M+H]+ 

428.2584, Found: 428.2580. 

 

(3w): 100 mg, 50% yield, yellow oil. 1H NMR (500 MHz, CDCl3) δ 7.40-7.33 

(m, 4H), 7.23-7.18 (m, 1H), 6.91 (s, 2H), 6.47 (s, 1H), 2.61 (s, 3H), 2.40 (s, 3H), 

2.35 (s, 6H), 2.29 (s, 3H). 13C NMR (125 MHz, CDCl3) δ 194.21, 180.91, 157.17, 

146.26, 137.05, 134.13, 133.19, 132.64, 129.44, 129.06, 128.86, 126.71, 126.10, 

123.29, 106.73, 64.48, 29.34, 21.04, 19.00, 14.60. HRMS (ESI): calcd. for 

C24H24NO2 [M+H]+ 358.1802, Found: 358.1796. 

 

 (3x): 116 mg, 53% yield, yellow solid: m. p. 110-111 oC. 1H NMR (500 MHz, 

CDCl3) δ 7.46 (d, J = 8.5 Hz, 2H), 7.23 (d, J = 8.5 Hz, 2H), 6.91 (s, 2H), 6.45 

(s, 1H), 2.60 (s, 3H), 2.40 (s, 3H), 2.34 (s, 6H), 2.30 (s, 3H). 13C NMR (125 

MHz, CDCl3) δ 194.07, 179.23, 157.38, 145.71, 137.46, 133.47, 132.97, 

132.57, 132.11, 129.51, 127.97, 123.27, 119.24, 106.97, 63.51 29.33, 21.06, 

19.02, 14.60. HRMS (ESI): calcd. for C24H23BrNO2 [M+H]+ 436.0907, Found: 436.0901. 
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(3y): 102 mg, 47% yield yellow oil. 1H NMR (500 MHz, CDCl3) δ 7.61 

(dq, J = 4.6, 1.7 Hz, 4H), 7.45 (ddd, J = 6.1, 4.5, 2.3 Hz, 4H), 7.37-7.32 (m, 

1H), 6.92 (s, 2H), 6.53 (s, 1H), 2.62 (s, 3H), 2.42 (s, 3H), 2.38 (s, 6H), 2.30 

(s, 3H). 13C NMR (125 MHz, CDCl3) δ 194.23, 180.53, 157.28, 146.15, 

140.79, 138.82, 137.21, 133.92, 132.83, 132.34, 129.48, 128.95, 127.73, 

127.35, 127.00, 126.89, 123.31, 106.93, 64.15, 29.36, 21.06, 19.06, 14.63. HRMS (ESI): calcd. for 

C30H28NO2 [M+H]+ 434.2115, Found: 434.2110. 

 

 (4a): 195 mg, 62% yield, purple oil. 1H NMR (500 MHz, CDCl3) δ 

7.28 (s, 3H), 7.28 (s, 2H), 7.18-7.11 (m, 4H), 7.20-7.10 (m, 4H), 6.78 

(s, 1H), 6.67 (td, J = 7.3, 1.5 Hz, 1H), 6.31 (d, J = 7.4 Hz, 1H), 5.82 

(s, 1H), 2.39 (s, 3H), 2.24 (s, 3H), 2.21 (s, 6H), 2.07 (s, 6H). 13C 

NMR (125 MHz, CDCl3) δ 194.18, 162.72, 157.22, 147.01, 146.81, 145.14, 137.34, 136.77, 132.92, 

131.06, 130.67, 127.58, 125.91, 124.54, 124.08, 122.22, 119.36, 119.00, 116.69, 109.43, 105.09, 

29.05, 18.49, 17.99, 14.19. HRMS (ESI): calcd. for C32H29Br2N2O2 [M+H]+ 631.0590, Found: 

631.0595. 

 

(4b): 158 mg, 49% yield, purple oil. 1H NMR (500 MHz, CDCl3) δ 

7.28 (s, 2H), 7.14 (s, 2H), 7.06 (d, J = 7.6 Hz, 1H), 6.94 (ddd, J = 

7.6, 1.5, 0.8 Hz, 1H), 6.71 (s, 1H), 6.12 (d, J = 0.8 Hz, 1H), 5.80 (s, 

1H), 2.39 (s, 3H), 2.23 (s, 3H), 2.20 (s, 6H), 2.07 (s, 6H), 2.03 (s, 

3H). 13C NMR (125 MHz, CDCl3) δ 194.24, 162.85, 157.19 (s), 146.85, 145.38, 144.04, 137.26, 
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136.97, 136.08, 134.16, 132.96, 131.00, 130.67, 127.92, 127.60, 126.32, 125.12, 122.26, 119.15, 

118.90, 116.59, 109.34, 105.46, 29.83, 29.06, 21.26, 18.53, 18.04, 14.21. HRMS (ESI): calcd. for 

C33H31Br2N2O2 [M+H]+ 645.0747, Found: 645.0740. 

 

(4c): 98 mg, 41% yield, purple oil. 1H NMR (500 MHz, CDCl3) 

δ 7.30 (s, 2H), 7.15 (s, 2H), 7.11 - 7.06 (m, 2H), 6.78 (s, 1H), 

6.24 (dd, J = 1.6, 0.7 Hz, 1H), 5.77 (s, 1H), 2.40 (s, 3H), 2.23 (s, 

3H), 2.20 (s, 6H), 2.07 (s, 6H). 13C NMR (125 MHz, CDCl3) δ 

194.09, 161.57, 157.39, 146.22, 145.41, 144.74, 137.34, 136.69, 

136.47, 132.27, 131.23, 130.74, 129.80, 127.31, 124.19, 122.28, 119.82, 119.57, 117.15, 109.74, 

104.84, 29.04, 18.48, 18.01, 14.22. HRMS (ESI): calcd. for C32H28Br2ClN2O2 [M+H]+ 665.0201, 

Found: 665.0211. 

 

(4d): 180 mg, 51% yield, purple oil. 1H NMR (500 MHz, CDCl3) 

δ 7.41 (dd, J = 7.8, 1.8 Hz, 1H), 7.38 - 7.34 (m, 2H), 7.32 (s, 2H), 

7.29 - 7.37(m, 1H), 7.24-7.21 (m, 3H), 7.17 (s, 2H), 6.84 (s, 1H), 

6.50 (d, J = 1.6 Hz, 1H), 5.84 (s, 1H), 2.42 (s, 3H), 2.25 (s, 3H), 

2.23 (s, 6H), 2.10 (s, 6H). 13C NMR (125 MHz, CDCl3) δ 194.20, 

162.94, 157.33, 147.05, 145.86, 145.17, 139.95, 137.36, 136.73, 131.15, 130.97, 130.73, 129.05, 

127.78, 127.31, 126.65, 126.05, 122.81, 122.31, 119.43,119.34, 109.55, 105.36, 29.08, 18.53, 18.03, 

14.24. HRMS (ESI): calcd. for C38H33Br2N2O2 [M+H]+ 707.0903, Found: 707.0911. 
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(4e): 183 mg, 65% yield, purple solid: m. p. 108-109 oC. 1H NMR 

(500 MHz, CDCl3) δ 7.43 (dd, J = 7.9, 1.5 Hz, 1H), 7.32 (s, 2H), 

7.19 (d, J = 7.9 Hz, 1H), 7.16 (s, 2H), 7.02 (s, 1H), 6.49 (d, J = 

1.4 Hz, 1H), 5.79 (s, 1H), 2.40 (s, 3H), 2.23 (s, 3H), 2.20 (s, 6H), 

2.06 (s, 6H). 13C NMR (125 MHz, CDCl3) δ 193.88, 160.43, 

157.61, 152.32, 145.69, 143.85, 139.42, 137.93, 137.49, 135.71, 131.49, 130.83, 127.02, 126.09, 

125.94, 122.30, 120.28, 119.05, 117.76, 110.14, 107.03, 104.23, 29.06, 18.40, 18.00, 14.23. HRMS 

(ESI): calcd. for C33H28Br2N3O2 [M+H]+ 656.0543, Found: 656.0548. 

 

(4f): 148 mg, 42% yield, purple oil. 1H NMR (500 MHz, CDCl3) δ 

7.28 (s, 2H), 7.24 (d, J = 1.7 Hz, 1H), 7.15 (s, 2H), 6.85 (s, 1H), 

6.80 (dd, J = 7.9, 1.7 Hz, 1H), 6.13 (d, J = 7.9 Hz, 1H), 5.79 (s, 1H), 

2.40 (s, 3H), 2.24 (s, 3H), 2.20 (s, 6H), 2.06 (s, 6H). 13C NMR (125 

MHz, CDCl3) δ 194.08 , 161.65, 157.48, 149.26, 146.45, 144.46, 

137.67, 137.38, 136.29, 131.18, 131.12, 130.75, 128.03, 127.49, 127.06, 124.95, 124.41, 122.32, 

122.28, 119.73, 117.01, 109.70, 104.04, 29.80, 29.09, 18.44, 17.98, 15.89, 14.25. HRMS (ESI): calcd. 

for C32H28Br3N2O2 [M+H]+ 708.9695, Found: 708.9690. 

 

(4g): 119 mg, 32% yield. purple solid: m. p. 259-260 oC. 1H 

NMR (500 MHz, CDCl3) δ 7.31 (s, 2H), 7.20 (d, J = 1.8 Hz, 1H), 

7.06 (s, 2H), 6.62 (s, 1H), 6.20 (d, J = 1.8 Hz, 1H), 5.78 (s, 1H), 

2.47 (s, 3H), 2.23 (s, 3H), 2.22 (s, 6H), 2.07 (s, 6H). 13C NMR 
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(125 MHz, CDCl3) δ 193.81, 160.14, 157.48, 145.72, 144.47, 143.14, 141.05, 138.40, 137.10, 135.41, 

131.38, 130.62, 129.58, 127.91, 126.95, 123.36, 122.41, 120.75, 117.52, 112.46, 112.27, 103.35, 

28.98, 18.09 , 17.96, 14.40. HRMS (ESI): calcd. for C32H27Br3ClN2O2 [M+H]+ 743.9306, Found: 

743.9310. 

 

 (4h): 135 mg, 39% yield. purple solid: m. p. 179-180 oC. 1H NMR 

(500 MHz, CDCl3) δ 7.66 (q, J = 1.6 Hz, 1H), 7.64 (t, J = 1.7 Hz, 

1H), 7.60-7.56 (m, 1H), 7.53-7.47 (m, 2H), 7.28 (s, 2H), 7.15-7.08 

(m, 4H), 6.72 (s, 1H), 6.66 (td, J = 7.3, 1.5 Hz, 1H), 6.30 (d, J = 

7.4 Hz, 1H), 6.19 (s, 1H), 2.23 (s, 6H), 2.20 (s, 3H), 2.07 (s, 6H). 

13C NMR (125 MHz, CDCl3) δ 191.35, 162.79, 158.08, 146.90, 146.82, 145.17, 139.24, 137.36, 

137.04, 136.85, 132.95, 132.25, 131.07, 130.75, 128.96, 128.56, 127.60, 125.95, 124.58, 124.16, 

121.77, 119.21, 118.63, 116.72, 110.73, 105.29, 18.60, 18.02, 14.05. HRMS (ESI): calcd. for 

C37H31Br2N2O2 [M+H]+ 693.0747, Found: 693.0742. 

 

 (4i): 227 mg, 63% yield, purple solid: m. p. 153-154 oC. 1H NMR 

(500 MHz, CDCl3) δ 7.84 (dd, J = 7.9, 1.5 Hz, 2H), 7.50 -7.39 (m, 

3H), 7.32 (s, 2H), 7.29-7.25 (m, 1H), 7.19 (t, J = 7.5 Hz, 1H), 6.92 

(s, 2H), 6.80 (s, 1H), 6.71 (t, J = 7.5 Hz, 1H), 6.36 (d, J = 7.5 Hz, 

1H), 6.20 (s, 1H), 5.32 (s, 1H), 4.31 (q, J = 7.1 Hz, 2H), 2.21 (s, 

6H), 2.12 (s, 6H), 1.38 (t, J = 7.1 Hz, 3H). 13C NMR (125 MHz, CDCl3) δ 163.45, 162.71, 155.93, 

146.97, 146.84, 145.92, 137.55, 136.68, 136.32, 133.00, 131.05, 130.77, 129.52, 129.29, 128.44, 
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128.01, 127.55, 125.89, 124.52, 124.15, 119.33, 118.82, 116.68, 114.71, 112.02, 104.90, 60.70, 53.55, 

18.54, 18.01, 14.37. HRMS (ESI): calcd. for C38H33Br2N2O3 [M+H]+ 723.08526, Found: 723.0856. 

 

 (4j): 125 mg, 43% yield, purple solid: m. p. 259-260 oC. 1H 

NMR (500 MHz, CDCl3) δ 8.19-8.06 (m, 2H), 7.16 (d, J = 7.3 

Hz, 1H), 7.14-7.05 (m, 5H), 6.60 (m, 2H), 6.34 (d, J = 7.4 Hz, 

1H), 5.80 (s, 1H), 3.95 (s, 3H), 2.38 (s, 3H), 2.23 (s, 3H), 2.20 (s, 

6H). 13C NMR (125 MHz, CDCl3) δ 194.11, 166.91, 162.05, 

157.26, 154.62, 147.70, 144.97, 137.17, 136.65, 136.57, 132.84, 131.23, 130.65, 126.49, 125.53, 

125.06, 123.93, 122.20, 119.27, 119.20, 118.57, 109.62, 105.33, 52.23, 29.02, 18.60, 14.18. HRMS 

(ESI): calcd. for C32H28BrN2O4 [M+H]+ 583.1227, Found: 583.1222. 

 

  (4k): 150mg, 50% yield, purple solid: m. p. 208-209 oC. 1H 

NMR (500 MHz, CDCl3) δ 7.57-7.52 (m, 2H), 7.17-7.10 (m, 

4H), 6.97-6.88 (m, 2H), 6.66 (m, 1H), 6.61 (s, 1H), 6.48 (d, J = 

7.3 Hz, 1H), 5.79 (s, 1H), 2.38 (s, 3H), 2.23 (s, 3H), 2.19 (s, 

6H). 13C NMR (125 MHz, CDCl3) δ 194.15, 162.30, 157.23, 149.15, 147.75, 145.02, 137.18, 136.89, 

136.61, 132.76, 132.52, 130.64, 125.43, 125.02, 123.90, 122.19, 120.66, 119.18, 118.92, 117.84, 

109.55, 105.07, 29.05, 18.62, 14.20. HRMS (ESI): calcd. for C30H25Br2N2O2 [M+H]+ 603.0277, 

Found: 603.0270. 

 



17 

 

 (4l): 150 mg, 56% yield, purple solid: m. p. 149-150 oC.  1H NMR 

(500 MHz, CDCl3) δ 7.31 (t, J = 7.7 Hz, 1H), 7.16 (d, J = 7.2 Hz, 1H), 

7.13 - 7.08 (m, 3H), 7.05 (d, J = 7.6 Hz, 1H), 6.86 (s, 1H), 6.83 (d, J = 

7.8 Hz, 1H), 6.69 (s, 1H), 6.63 (m, 1H), 6.46 (d, J = 7.5 Hz, 1H), 5.79 

(s, 1H), 2.40 (s, 3H), 2.38 (s, 3H), 2.23 (s, 3H), 2.20 (s, 6H). 13C NMR (125 MHz, CDCl3) δ 194.24, 

161.64, 157.15, 150.17, 147.70, 145.23, 139.40, 137.24, 137.18, 136.78, 132.40, 130.61, 129.29, 

125.57, 125.50, 125.18, 123.78, 122.18, 119.26, 119.15, 118.90, 115.67, 109.37, 104.70, 29.05, 21.60, 

18.62, 14.20. HRMS (ESI): calcd. for C31H28BrN2O2 [M+H]+ 539.1329, Found: 539.1333. 

 

 (4m): 116 mg, 42% yield, purple solid: m. p. 76-77 oC. 1H NMR (500 

MHz, CDCl3) δ 7.33 (t, J = 8.0 Hz, 1H), 7.16 (d, J = 7.5 Hz, 1H), 7.13 

- 7.08 (m, 3H), 6.78 (ddd, J = 8.3, 2.5, 0.8 Hz, 1H), 6.66-6.59 (m, 3H), 

6.59-6.57 (m, 1H), 6.50 (d, J = 7.1 Hz, 1H), 5.78 (s, 1H), 3.84 (s, 3H), 

2.38 (s, 3H), 2.23 (s, 3H), 2.20 (s, 6H). 13C NMR (125 MHz, CDCl3) δ 194.24, 161.84, 160.70, 157.17, 

151.57, 147.67, 145.18, 137.23, 137.09, 136.72, 132.50, 130.62, 130.37, 125.63, 125.07, 123.86, 

122.18, 119.18, 118.93, 110.86, 110.67, 109.40, 104.79, 104.12, 55.52, 29.06, 18.64, 14.20. HRMS 

(ESI): calcd. for C31H28BrN2O3 [M+H]+ 555.1278, Found: 555.1279. 

 

 (4n): 94 mg, 34% yield, purple solid: m. p. 108-109 oC. 1H NMR 

(500 MHz, CDCl3) δ 7.24-7.19 (m, 1H), 7.15 (d, J = 7.1 Hz, 1H), 7.13 

-7.08 (m, 3H), 7.03 (m, 2H), 6.96 (dd, J = 8.0, 1.7 Hz, 1H), 6.74 (d, J 

= 13.8 Hz, 1H), 6.63 (m, 1H), 6.49 (d, J = 7.3 Hz, 1H), 5.79 (s, 1H), 
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3.80 (s, 3H), 2.38 (s, 3H), 2.23 (s, 3H), 2.21 (s, 6H). 13C NMR (125 MHz, CDCl3) δ 194.28, 162.79, 

157.11, 149.02, 147.40, 145.34, 139.18, 137.34, 137.28, 136.89, 132.36, 130.60, 125.86, 124.89, 

123.93, 122.19, 121.29, 119.89, 119.07, 118.81, 112.03, 109.32, 104.82, 55.97, 29.05, 18.63, 14.20. 

HRMS (ESI): calcd. for C31H28BrN2O3 [M+H]+ 555.1278, Found: 555.1273. 

 

 (4o): 72 mg, 33% yield, purple solid: m. p. 137-138 oC. 1H NMR 

(500 MHz, CDCl3) δ 7.62 (d, J = 12.2 Hz, 1H), 7.40 (dd, J = 8.6, 2.4 

Hz, 1H), 7.26 (dd, J = 6.2, 2.2 Hz, 2H), 7.14-7.08 (m, 3H), 7.04 (d, J 

= 8.0 Hz, 1H), 6.65-6.48 (m, 2H), 5.73 (s, 1H), 5.42 (d, J = 12.3 Hz, 

1H), 3.63 (s, 3H), 2.39 (s, 3H), 2.21 (s, 3H), 2.14 (s, 6H). 13C NMR (125 MHz, CDCl3) δ 194.07, 

167.27, 163.12, 159.26, 157.56, 146.44, 144.46, 143.56, 141.69, 137.24, 136.32, 136.22, 135.53, 

130.72, 129.13, 127.77, 127.16, 123.52, 122.28, 121.75, 120.61, 119.54, 118.92, 117.07, 110.14, 

105.56, 101.95, 51.48, 29.02, 18.43, 14.23. HRMS (ESI): calcd. for C34H28Br3N2O5 [M+H]+ 780.9543, 

Found:780.9522. 

 

 (4p): 164 mg, 54% yield, purple oil. 1H NMR (500 MHz, CDCl3) δ 

7.24-7.19 (m, 3H), 7.16 (t, J = 3.6 Hz, 3H), 7.09 (m, 1H), 6.86 (s, 1H), 

6.60 (m, 1H), 6.19 (d, J = 7.2 Hz, 1H), 5.84 (s, 1H), 2.90-2.83 (m, 2H), 

2.40 (s, 3H), 2.25 (s, 3H), 2.23 (s, 6H), 1.19 (d, J = 6.9 Hz, 6H), 1.08 

(d, J = 6.9 Hz, 6H). 13C NMR (125 MHz, CDCl3) δ 194.31, 162.19, 157.15, 147.03, 145.92, 145.41, 

137.47, 136.96, 136.82, 135.49, 132.49, 130.66, 125.74, 124.84, 124.67, 124.08, 123.50, 122.21, 

119.32, 118.83, 109.24, 104.65, 28.73, 23.03, 22.99, 18.45, 14.20. HRMS (ESI): calcd. for 
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C36H38BrN2O2 [M+H]+ 609.2111, Found: 609.2107. 

 

(4q): 129 mg, 44% yield, purple oil. 1H NMR (500 MHz, CDCl3) δ 

7.26 - 7.19 (m, 4H), 7.13 (s, 1H), 7.11 (s, 1H), 7.11-7.05 (m, 3H), 

6.58 (td, J = 7.3, 1.6 Hz, 1H), 6.24 (d, J = 7.3 Hz, 1H), 5.53 (s, 1H), 

3.30 (dt, J = 13.7, 6.9 Hz, 2H), 2.98-2.87 (m, 2H), 2.35 (s, 3H), 2.13 

(s, 3H), 1.20 (dd, J = 8.5, 6.9 Hz, 12H), 1.13 (dd, J = 6.8, 5.2 Hz, 12H). 13C NMR (125MHz, CDCl3) 

δ 194.50, 162.04, 156.77, 148.21, 146.56, 145.88, 145.42, 138.08, 135.53, 135,48, 132.60, 127.72, 

125.64, 124.72, 124.59, 123.62, 123.45, 123.01, 121.87, 118.73, 109.40, 102.49, 29.15, 28.94, 28.79, 

24.24, 22.93, 22.83, 22.26, 14.08. HRMS (ESI): calcd. for C40H47N2O2 [M+H]+ 587.3632, Found: 

587.3638. 

 

(4r): 98 mg, 41% yield, purple oil. 1H NMR (500 MHz, CDCl3) δ 

7.18 (d, J = 7.4 Hz, 1H), 7.15 - 7.09 (m, 3H), 7.05 (dd, J = 7.9, 7.1 

Hz, 1H), 7.01 (s, 3H), 6.96 (s, 1H), 6.61 (td, J = 7.5, 1.0 Hz, 1H), 

6.25 (d, J = 7.3 Hz, 1H), 5.68 (s, 1H), 2.39 (s, 3H), 2.26 (s, 6H), 

2.16 (s, 3H), 2.12 (s, 6H). 13C NMR (125 MHz, CDCl3) δ 194.44, 162.34, 156.99, 147.86, 147.35, 

145.52, 137.58, 137.30, 135.29, 132.58, 128.36, 128.01, 126.23, 126.12, 125.30 , 124.16, 124.07, 

124.03, 122.01, 118.77, 109.18, 104.25, 29.12, 18.68, 18.16, 14.19. HRMS (ESI): calcd. for 

C32H31N2O2 [M+H]+ 475.2380, Found: 475.2389. 
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(4s): 143 mg, 57% yield, purple oil.1H NMR (500 MHz, CDCl3) δ 

7.16 (d, J = 7.3 Hz, 1H), 7.09 (td, J = 7.6, 1.1 Hz, 1H), 6.94 (s, 2H), 

6.92 (s, 1H), 6.81 (s, 2H), 6.61 (td, J = 7.5, 1.0 Hz, 1H), 6.30 (d, J 

= 7.1 Hz, 1H), 5.60 (s, 1H), 2.40 (s, 3H), 2.35 (s, 3H), 2.24 (s, 3H), 

2.20 (s, 6H), 2.14 (s, 3H), 2.07 (s, 6H). 13C NMR (125 MHz, CDCl3) δ 194.54, 162.48, 156.85, 147.61, 

145.73, 145.33, 137.68, 135.73, 135.29, 135.00, 133.38, 132.49, 129.05, 128.60, 126.15, 125.12, 

124.05, 123.99, 121.95, 118.68, 109.11, 103.57, 31.76, 29.80, 28.86, 21.00, 20.94, 18.54, 18.08, 14.15. 

HRMS (ESI): calcd. for C34H35N2O2 [M+H]+ 503.2693, Found: 503.2690. 

 

 (5b): 154 mg, 64% yield, purple oil. 1H NMR (500 MHz, CDCl3) δ 7.30 

(d, J = 1.9 Hz, 1H), 7.22 (dd, J = 7.9, 2.0 Hz, 1H), 7.20-7.14 (m, 3H), 

6.13 (s, 1H), 5.72 (s, 1H), 2.44 (s, 3H), 2.20 (s, 3H), 2.12 (s, 6H). 13C 

NMR (125 MHz, CDCl3) δ 193.92, 191.47, 158.14, 145.77, 144.66, 

137.22, 135.69, 134.24, 132.75, 131.31, 130.83, 129.88, 123.71, 122.55, 

120.92, 119.85, 110.92, 109.12, 29.00, 18.54, 14.34. HRMS (ESI): calcd. for C24H20BrClNO3 

[M+H]+ 484.0313, Found: 484.0310. 

 

 (5h): 116 mg, 55% yield, purple oil. 1H NMR (500 MHz, CDCl3) δ 7.91 - 7.74 (m, 

2H), 7.48-7.39 (m, 3H), 7.40-7.36 (m, 1H), 7.33-7.27 (m, 2H), 7.02 -6.97 (m, 1H), 

6.95 (s, 2H), 6.17 (s, 1H), 6.16 (s, 1H), 4.27 (q, J = 7.1 Hz, 2H), 2.13 (s, 6H), 1.34 (t, 

J = 7.1 Hz, 3H). 13C NMR (125 MHz, CDCl3) δ 192.67, 163.26, 156.44, 147.73, 145.83, 136.60, 

135.64, 135.48, 133.84, 130.93, 129.61, 129.30, 128.44, 128.19, 125.55, 123.53, 119.77, 119.66, 
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115.21, 113.05, 108.85, 18.60, 14.38. HRMS (ESI): calcd. for C30H25Br3NO4 [M+H]+ 542.0967, 

Found: 542.0961. 
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4  1H NMR and 13C NMR Spectra of All Compounds 

Compound 3a 
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Compound 3b 
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Compound 3c 
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Compound 3d 
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Compound 3e 
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Compound 3f 
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Compound 3g 
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Compound 3h 
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Compound 3i 
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Compound 3j 
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Compound 3k 
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Compound 3l 
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Compound 3m 
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Compound 3n 
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Compound 3o 
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Compound 3p 
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Compound 3q 
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Compound 3r 
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Compound 3s 

 

 



41 

 

Compound 3t 
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Compound 3u 
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Compound 3v 

 



44 

 

Compound 3w 
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Compound 3x 
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Compound 3y 

 



47 

 

Compound 4a 
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Compound 4b 
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Compound 4c 
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Compound 4d 
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Compound 4e 
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Compound 4f 
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Compound 4g 
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Compound 4h 
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Compound 4i 
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Compound 4j 
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Compound 4k 
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Compound 4l 
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Compound 4m 
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Compound 4n 
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Compound 4o 
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Compound 4p 
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Compound 4q 
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Compound 4r 
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Compound 4s 
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Compound 5b 
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Compound 5h 
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5  Crystal Structure of Compound 3g and 4o 

 

Figure 1  Single Crystal X-Ray structure for 3g 

Table 1.  Crystal data and structure refinement for 3g. 

Identification code  3g   

Empirical formula  C24 H19 Br F3 N O2  

Formula weight  490.31  

Temperature  173(2) K  

Wavelength  1.34138 Å  

Crystal system  Triclinic  

Space group  P-1  

Unit cell dimensions a = 8.2620(6) Å = 91.776(2)°.

 b = 11.3867(8) Å = 94.224(2)°.

 c = 22.2514(15) Å  = 94.328(2)°.

Volume 2080.3(3) Å3  

Z 4  

Density (calculated) 1.566 Mg/m3  

Absorption coefficient 2.052 mm-1  

F(000) 992  

Crystal size 0.250 x 0.220 x 0.180 mm3  

Theta range for data collection 3.389 to 58.999°.  

Index ranges -10<=h<=10, -14<=k<=14, -28<=l<=28  

Reflections collected 24072  

Independent reflections 9035 [R(int) = 0.0553]  

Completeness to theta = 53.594° 99.00%  

Absorption correction Semi-empirical from equivalents  

Max. and min. transmission 0.752 and 0.403  

Refinement method Full-matrix least-squares on F2  

Data / restraints / parameters 9035 / 0 / 567  

Goodness-of-fit on F2 1.103  

Final R indices [I>2sigma(I)] R1 = 0.0510, wR2 = 0.1508  
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R indices (all data) R1 = 0.0568, wR2 = 0.1576  

Extinction coefficient n/a  

Largest diff. peak and hole 0.735 and -0.773 e.Å-3   

 

6  Crystal Structure of Compound 4o 

 

Figure 2  Single Crystal X-Ray structure for 4o 

Table 2.  Crystal data and structure refinement for 4o. 

Identification code  4o   

Empirical formula  C34 H27 Br3 N2 O5  

Formula weight  783.3  

Temperature  193(2) K  

Wavelength  1.34139 Å  

Crystal system  Monoclinic  

Space group  P21/n  

Unit cell dimensions a = 10.8209(9) Å = 90°.



b = 13.1614(9) Å 
= 

103.056(5)°.

 c = 23.1775(18) Å  = 90°.

Volume 3215.6(4) Å3  

Z 4  

Density (calculated) 1.618 Mg/m3  

Absorption coefficient 3.317 mm-1  

F(000) 1560  

Crystal size 0.190 x 0.170 x 0.120 mm3  

Theta range for data collection 3.382 to 52.989°.  

Index ranges -12<=h<=10, -12<=k<=15, -27<=l<=27  
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Reflections collected 18635  

Independent reflections 5658 [R(int) = 0.0704]  

Completeness to theta = 52.989° 99.40%  

Refinement method Full-matrix least-squares on F2  

Data / restraints / parameters 5658 / 0 / 402  

Goodness-of-fit on F2 0.983  

Final R indices [I>2sigma(I)] R1 = 0.0492, wR2 = 0.1084  

R indices (all data) R1 = 0.0917, wR2 = 0.1267  

Extinction coefficient n/a  

Largest diff. peak and hole 0.656 and -0.519 e.Å-3   

 


