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Experimental Section  

General Remarks. 1H NMR and 13C NMR spectra were recorded for a solution in CDCl3 

with tetramethylsilane (TMS) as internal standard and J-values are in Hz. Mass spectra were 

recorded with a HP-5989 instrument. Organic solvents used were dried by standard methods 

when necessary. Commercially obtained reagents were used without further purification. All 

reactions were monitored by TLC with Huanghai GF254 silica gel coated plates. Flash column 

chromatography was carried out using silica gel at increased pressure. Reaction experiments 

were performed under argon atmosphere using standard Schlenk techniques.  

 

General Reaction Procedure.  

To a mixture of the corresponding ethyl (arylimino)acetate 1 (0.6 mmol), methyl vinyl ketone 

(63.0 mg, 0.9 mmol, 79 μL), PPh2Me (36.0mg, 0.18 mmol, 34 μL), and 4Ǻ molecular sieves 

(120 mg, 200 mg/mmol of 1) was added CH3CN (1.5 mL) and the solution was stirred under 

argon atmosphere at 20 oC for the required time indicated in the Tables. After the reaction 

solution was filtered and concentrated under reduced pressure, the residue was purified by 
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flash chromatography on silica gel (eluent: EtOAc/petroleum ether = 1/10) to afford the 

corresponding pure product.  

 

Compound 3a  

A white solid. Mp. 104-105 oC. IR (CH2Cl2) ν 2921, 2869, 

1731 (C=O), 1590, 1492, 1372, 1286, 1200, 1071, 1010, 809 

cm-1; 1H NMR (CDCl3, 300 MHz, TMS) δ 1.16 (t, J = 7.2 Hz, 

3 H, CH3), 4.20 (q, J = 7.2 Hz, 2H, CH2), 4.61 (d, J = 8.7 Hz, 

1H, NH), 5.53 (d, J = 8.7 Hz, 1H, CH), 5.85 (s, 1H, CH), 6.56 

(d, J = 8.7 Hz, 2H, ArH), 6.80 (d, J = 8.7 Hz, 2H, ArH). 7.35 

(t, J = 8.4 Hz, 4H, ArH), 7.51 (q, J = 8.7 Hz, 4H, ArH). 13C 

NMR (CDCl3, 75 MHz) δ 14.0, 63.2, 68.2, 73.0, 111.3, 112.8, 114.2, 115.9, 120.4, 123.6, 

132.2, 132.5, 132.6, 133.6, 140.0, 144.1, 167.5, 169.2. HRMS (EI) m/z [M+] Calcd. for 

C24H20Br3N3O3 requires 634.9055, Found: 634.9055. Anal. Calcd for C24H20Br3N3O3: C, 

45.17, H, 3.16, N, 6.58. Found: C, 45.30, H, 3.34, N, 6.43. 
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Compound 3b  

A colorless oil. IR (CH2Cl2) ν 2924, 2856, 1732 (C=O), 1677, 

1598 1495, 1373, 1287, 1200,1094, 1013, 813 cm-1; 1H NMR 

(CDCl3, 300 MHz, TMS) δ 1.16 (t, J = 7.2 Hz, 3H, CH3), 

4.21 (q, J = 7.2 Hz, 2H, CH2), 4.59 (d, J = 8.7 Hz, 1H, NH), 

5.57 (d, J = 8.7 Hz, 1H, CH), 5.87 (s, 1H, CH), 6.62 (d, J = 

8.7 Hz, 2H, ArH), 6.86 (d, J = 8.7 Hz, 2H, ArH), 7.20-7.27 

(m, 4H, ArH), 7.40 (d, J = 8.7 Hz, 2H, ArH), 7.54 (d, J = 8.7 

Hz, 2H, ArH). 13C NMR (CDCl3, 75 MHz) δ 14.0, 63.2, 68.4, 73.2, 113.7, 115.5, 123.5, 124.2, 

125.6, 129.4, 129.6, 129.8, 132.6, 133.1, 139.7, 143.6, 167.6, 169.2. MS (ESI) m/e 526.0 

(M++Na). HRMS (ESI) m/z [M++Na] Calcd. for C24H20Cl3N3O3Na  requires 526.0468, 

Found: 526.0487.  
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Compound 3c  

A colorless oil. IR (CH2Cl2) ν 2983, 2935, 1732 (C=O), 1614, 

1510, 1399, 1372, 1233, 1163, 1094, 1015, 821 cm-1; 1H NMR 

(CDCl3, 300 MHz, TMS) δ 1.13 (t, J = 7.2 Hz, 3H, CH3), 4.19 

(q, J = 7.2 Hz, 2H, CH2), 4.47 (d, J = 8.4 Hz, 1H, NH), 5.50 (d, 

J = 8.4 Hz, 1H, CH), 5.82 (s, 1H, CH), 6.62-6.68 (m, 2H, ArH), 

6.82-7.03 (m, 6H, ArH), 7.12 (t, J = 8.7 Hz, 2H, ArH), 
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7.48-7.56 (m, 2H, ArH); 13C NMR (CDCl3, 75 MHz) δ 13.9, 62.9, 69.6, 74.0, 113.6, 113.7, 

115.8, 115.9, 116.1, 116.17, 116.21, 116.47, 116.52, 124.8, 124.9, 126.3, 130.5, 132.2, 137.8, 

141.4, 147.4, 147.5, 155.3, 155.6, 128.8, 159.4, 168.1, 169.3. 19F NMR (CDCl3, 282 MHz) δ 

-113.787 (m), -124.469 (m), -125.610 (m). MS (EI) m/e (%) 455 (M+, 2.67), 409 (M+-46, 

2.67), 345 (M+-110, 100), 316 (M+-139, 11.09), 243 (M+-213, 6.62), 196 (M+-259, 24.85), 122 

(M+-333, 82.48), 95 (M+-360, 27.02). HRMS (EI) m/z [M+] Calcd. for C24H20N3O3F3 requires 

455.1457, Found: 455.1458.  
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Compound 3d 

A colorless oil. IR (CH2Cl2) ν 2975, 2933, 1736 (C=O), 1612, 

1591, 1494, 1375, 1269, 1200 1165, 1152, 764 cm-1; 1H NMR 

(CDCl3, 300 MHz, TMS) δ 1.18 (t, J = 7.2 Hz, 3H, CH3), 4.24 (q, 

J = 7.2 Hz, 2H, CH2), 4.73 (d, J = 8.7 Hz, 1H, NH), 5.58 (d, J = 

8.7 Hz, 1H, CH), 5.89 (s, 1H, CH), 6.43-6.69 (m, 6H, ArH), 

6.92-7.01 (m, 1H, ArH), 7.14-7.27 (m, 2H, ArH), 7.34-7.43 (m, 

2H, ArH), 7.49-7.55 (m, 1H, ArH); 13C NMR (CDCl3, 75 MHz) δ 

13.9, 63.2, 68.1, 76.6, 99.9, 100.3, 100.9, 101.3, 105.8, 106.1, 106.9, 107.2, 108.18, 108.22, 

109.2, 109.5, 109.77, 109.80, 113.6, 113.9, 116.72, 116.78, 130.6, 130.7, 131.0, 131.2, 135.9, 

136.1, 142.6, 142.8, 146.6, 146.7, 162.1, 162.2, 164.4, 165.4, 167.4, 169.1. 19F NMR (CDCl3, 

282 MHz) δ -110.273 (m), -110.710 (m), -112.460 (m). MS (EI) m/e (%) 455 (M+, 2.33), 409 

(M+-46, 4.68), 345 (M+-110, 100), 316 (M+-139, 13.34), 243 (M+-213, 6.68), 196 (M+-259, 

28.85), 122 (M+-333, 83.68), 95 (M+-360, 22.56). HRMS (ESI) m/z [M+] Calcd. for 

C24H20N3O3F3 requires 455.1457, Found: 455.1449.  
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Compound 3e 

A colorless oil. IR (CH2Cl2) ν 2975, 2933, 1736 (C=O), 1612, 1591, 

1494, 1375, 1269, 1200 1165, 1152, 764 cm-1; 1H NMR (CDCl3, 

300 MHz, TMS) δ 1.20 (t, J = 7.2 Hz, 3H, CH3), 4.20-4.32 (m, 2H, 

CH2), 4.95 (d, J = 9.0 Hz, 1H, NH), 5.76 (d, J = 9.0 Hz, 1H, CH), 

6.04 (s, 1H, CH), 6.85 (dd, J = 2.4 Hz, 8.4 Hz, 1H, ArH), 6.96 (s, 

1H, ArH), 7.09-7.20 (m, 4H, ArH), 7.33-7.43 (m, 2H, ArH), 

7.54-7.59 (m, 2H, ArH), 7.92 (s, 2H, ArH); 13C NMR (CDCl3, 75 

MHz) δ 13.7, 63.6, 67.8, 72.8, 109.0, 109.1, 110.85, 110.89, 110.60, 116.17, 116.20, 117.0, 

117.07, 117.12, 118.38, 118.44, 121.6, 121.9, 122.3, 123.55, 123.60, 124.9, 125.3, 125.6, 

125.9, 130.1, 130.2, 130.5, 131.6, 131.7, 131.9, 132.0, 132.1, 132.4, 135.3, 141.1, 145.1,167.4, 

169.5. 19F NMR (CDCl3, 282 MHz) δ -63.21 (s), -63.25 (s), -63.47 (s). MS (ESI) m/e (%) 628 

(M++Na). HRMS (ESI) m/z [M++Na] Calcd. for C27H20N3O3F9Na requires 628.1259, Found: 

628.1242.  
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Compound 3f  

A colorless oil. IR (CH2Cl2) ν 2926, 2855, 1736 (C=O), 

1592, 1481, 1373, 1274, 1201, 1069, 1015, 842 cm-1; 1H 

NMR (CDCl3, 300 MHz, TMS) δ 1.22 (t, J = 7.2 Hz, 3H, 

CH3), 4.20-4.33 (m, 2H, CH2), 4.70 (d, J = 8.7 Hz, 1H, 

NH), 5.58 (d, J = 8.7 Hz, 1H, CH), 5.88 (s, 1H, CH), 

6.56 (d, J = 8.7 Hz, 2H, ArH), 6.60 (d, J = 9.0 Hz, 1H, 

ArH), 6.82 (d, J = 9.0 Hz, 1H, ArH), 6.88 (s, 1H, ArH), 

6.96-7.16 (m, 5H, ArH), 7.29 (t, J = 8.7 Hz, 1H, ArH), 7.42 (d, J = 8.7 Hz, 1H, ArH), 7.56 (d, 

J = 8.7 Hz, 1H, ArH), 7.83 (s, 1H, ArH). 13C NMR (CDCl3, 75 MHz) δ 14.0, 63.4, 67.8, 72.8, 

111.5, 112.8, 115.5, 117.2, 120.3, 122.4, 122.9, 123.36, 123.40, 123.7, 124.9, 130.0, 130.7, 

130.8, 131.1, 135.8, 142.2, 146.3, 167.3, 169.2. HRMS (EI) m/z [M+] Calcd. for 

C24H20Br3N3O3 requires 634.9055, Found: 634.9031.  
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Compound 3g 

A colorless oil. IR (CH2Cl2) ν 2926, 2846, 1740 

(C=O), 1616, 1524, 1481, 1326, 1277, 1203 1168, 

1056, 843 cm-1; 1H NMR (CDCl3, 300 MHz, TMS) δ 

1.20 (t, J = 7.2 Hz, 3H, CH3), 4.27 (q, 2H, CH2), 4.99 

(d, J = 9.0 Hz, 1H, NH), 5.79 (d, J = 9.0 Hz, 1H, CH), 

6.07 (s, 1H, CH), 6.77 (d, J = 9.0 Hz, 2H, ArH), 6.97 
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(d, J = 9.0 Hz, 2H, ArH), 7.54 (t, J = 9.0 Hz, 4H, ArH), 7.71 (d, 2H, J = 8.7 Hz, ArH), 7.80 (m, 

J = 8.7 Hz, 2H, ArH); 13C NMR (CDCl3, 75 MHz) δ 13.9, 63.6, 67.1, 72.6, 112.2, 113.3, 116.4, 

120.9, 121.1, 121.4, 121.7, 121.9, 122.4, 122.77, 122.83, 123.3, 125.4, 125.9, 126.4, 126.6, 

126.7, 126.9, 127.0, 127.17, 127.21, 128.1, 128.5, 128.7, 128.9, 129.4, 129.6, 130.9, 132.3, 

167.2, 169.1; 19F NMR (CDCl3, 282 MHz) δ -61.77 (s), -62.09 (s), -62.97 (s). MS (ESI) m/e 

(%) 628 (M++Na). HRMS (ESI) m/z [M++Na] Calcd. for C27H20N3O3F9 requires 605.1361. 

Found: 605.1368.  
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Compound 3h  

A white solid. Mp 70-72 oC. IR (CH2Cl2) ν 2920, 2868, 1731 

(C=O), 1599, 1500, 1398, 1262, 1198, 1096, 1020, 749 cm-1; 1H 

NMR (CDCl3, 300 MHz, TMS) δ 1.13 (t, J = 7.2 Hz, 3H, CH3), 

4.18 (q, J = 7.2 Hz, 2H, CH2), 4.57 (d, J = 8.7 Hz, 1H, NH), 5.68 

(d, J = 8.7 Hz, 1H, CH), 5.94 (s, 1H, CH), 6.73 (d, J = 8.7 Hz, 2H, 

ArH), 6.80-6.94 (m, 2H, ArH). 6.95 (d, J = 8.7 Hz, 2H, ArH), 

7.22-7.34 (m, 5H, ArH), 7.42 (t, J = 8.7 Hz, 2H, ArH), 7.60 (d, J = 

8.7 Hz, 2H, ArH). 13C NMR (CDCl3, 75 MHz) δ 13.9, 62.7, 68.5, 73.6, 112.5, 114.3, 119.2, 

120.1, 122.6, 127.0, 129.4, 129.5, 129.8, 134.8, 141.5, 145.4, 168.2, 169.5. MS (EI) m/e (%) 

401 (M+, 9.87), 309 (M+-92, 100), 280 (M+-121, 5.71), 237 (M+-164, 8.08), 178 (M+-223, 

21.38), 104 (M+-297, 38.02), 93 (M+-308, 27.40), 77 (M+-324, 19.94). HRMS (EI) m/z [M+] 

Calcd. for C24H23N3O3 requires 401.1739, Found: 401.1720. Anal. Calcd for C24H23N3O3: C, 

70.80, H, 5.77, N, 10.74. Found: C, 71.25, H, 5.65, N, 10.11.  
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Compound 3i  

A colorless oil. IR (CH2Cl2) ν 2985, 2920, 1732 (C=O), 1606, 

1589, 1494, 1370, 1288, 1197, 1096, 1018, 770 cm-1; 1H NMR 

(CDCl3, 300 MHz, TMS) δ 1.15 (t, J = 7.2 Hz, 3H, CH3), 2.26 (s, 

3H, CH3), 2.33 (s, 3H, CH3), 2.37 (s, 3H, CH3), 4.13-4.24 (m, 2H, 

CH2), 4.49 (brs, 1H, NH), 5.65 (s, 1H, CH), 5.92 (s, 1H, CH), 

6.52-6.56 (m, 2H, ArH), 6.64-6.80 (m, 4H, ArH), 7.06-7.20 (m, 

3H, ArH), 7.27-7.38 (m, 2H, ArH), 7.46 (s, 1H, ArH); 13C NMR 

(CDCl3, 75 MHz) δ 14.0, 21.4, 21.6, 21.7, 62.6, 68.7, 73.6, 109.7, 

111.5, 113.2, 115.2, 119.4, 120.1, 120.9, 123.3, 127.8, 129.1, 129.2, 129.6, 134.7, 139.2, 139.4, 

139.6, 141.6, 145.6, 168.3, 169.6. MS (EI) m/e (%) 443 (M+, 11.26), 337 (M+-106, 100), 308 

(M+-135, 5.09), 265 (M+-178, 8.61), 192 (M+-251, 13.81), 118 (M+-325, 23.87), 107 (M+-336, 

16.92), 91 (M+-352, 14.31). HRMS (EI) m/z [M+] Calcd. for C27H29N3O3 requires 443.2209, 

Found: 443.2203.  
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Compound 4 

A white solid. Mp 73-74 oC. IR (CH2Cl2) ν 2934, 2868, 1734 

(C=O), 15939, 1508, 1398, 1262, 1198, 1096, 1020, 749 cm-1; 
1H NMR (CDCl3, 300 MHz, TMS) δ 0.93 (t, J = 7.2 Hz, 3H, 

CH3), 3.07 (dq, J = 7.2 Hz, 10.8 Hz, 2H, CH2), 3.95 (dq, J = 

7.2 Hz, 10.8 Hz, 2H, CH2), 5.11 (d, J = 3.0 Hz, 2H, NH), 5.35 

(d, J = 3.0 Hz, 2H, CH), 6.24 (d, J = 9.0 Hz, 4H, ArH), 7.13 (d, 

J = 9.0 Hz, 2H, ArH), 7.18 (d, J = 9.0 Hz, 4H, ArH), 7.49 (d, J = 9.0 Hz, 2H, ArH). 13C NMR 

(CDCl3, 75 MHz) δ 13.6, 62.3, 68.7, 110.9, 113.5, 115.6, 118.9, 131.7, 132.4, 144.0, 146.2, 

171.1. HRMS (ESI) m/z [M+] Calcd. for C26H26N3O4Br3Na requires 703.9371, Found: 

703.9381. 
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The crystal data of 3a have been deposited in CCDC with number CD26131. Empirical 

Formula: C24.25H20.50Br3Cl0.50N3O3; Formula Weight: 659.39; Crystal Color, Habit: colorless, 

prismatic; Crystal Dimensions: 0.291 x 0.126 x 0.044 mm; Crystal System: Triclinic; Lattice 

Type: Primitive; Lattice Parameters: a = 13.9165(14)Å, b = 19.129(2)Å, c = 19.595(2)Å, α = 

90.901(3)o, β = 98.503(2)o, γ = 90.942(2)o, V = 5157.5(9)Å3; Space group: P-1; Z = 8; Dcalc = 

1.698 g/cm3; F000 = 2596; Diffractometer: Rigaku AFC7R; Residuals: R; Rw: 0.0691, 0.1475.  
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