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General information

Chemicals were either purchased or purified by standard techniques. Column chromatography separations were performed on silica gel (200−300 mesh). 1H and 13C NMR spectras were recorded on a Varian Inova-400 spectrometer (400MHz for 1H, 100 MHz for 13C). NMR chemical shifts were measured relative to the signals of residual CDCl3 (δH 7.26 ppm and δC 77.16 ppm) or DMSO-d6 (δH 2.50 ppm) and DMSO-d6 (δC 39.520 ppm). LRMS was performed on a GC-MS instrument and HRMS was measured on an electrospray ionization (EI) apparatus using time-of-flight (TOF) mass spectrometry. Melting points are uncorrected.

Preparation of α-amino carbonyl compounds

To a solution of 2-bromoacetophenone (2 g, 10mmoles) in 50ml of DCE (1, 2-dichloro- ethane) was added hexamine (1.6 g, 11mmoles), the reaction mixture was stirred at 60 oC for 4h. After completion, the reaction mixture was cooled down to room temperature, filtered and the collected white precipitate was suspended in a mixture of 20ml ethanol and 10ml of conc. HCl, the mixture was stirred at room temperature for 18h. Then the reaction mixture was filtered to remove a white precipitate, the filtrate was collected and concentrated under reduced pressure to obtain a yellow solid.

The obtained yellow solid and p-toluenesulfonyl chloride (1.9g, 10mmol) were mixed with dichloromethane (20 mL) in a flask. Triethylamine (1.5 g, 15 mmol) was added dropwise to the mixture maintained in the ice bath. The mixture was stirred for 1h at room temperature, and then filtered. The filtrate was washed with 10mL cold water for three times, dried over anhydrous sodium sulfate, and filtered. After evaporation of the solvent under reduced pressure, the residue was purified by silica gel column chromatography (petroleum ether/ethyl acetate = 3:1, V/V) to afford the desired product in 62% yield as a white crystals. 

General precedure of the synthesis of product 3a

A nitrogen-dried round-bottomed flask was charged with 1a (86.7mg, 0.3 mmol), aniline 2a (111.6 mg, 1.2mmol), Cu(OAc)2·H2O (6 mg, 0.03 mmol), DCP (bis(1-methyl-1-phenylethyl) peroxide) (81 mg, 0.3 mmol) in ethyl acetate (2 mL) under a nitrogen atmosphere. The reaction mixture was stirred at 80 oC for 1h. The reaction mixture was washed with saturated NaCl aqueous when reaction finished. The aqueous phase was reextracted with ethyl acetate (3×10 mL). The organic layer was dried over anhydrous sodium sulfate and concentrated under reduced pressure. The residue was purified by silica gel column chromatography (petroleum ether/ethyl acetate=8:1, V/V) to afford 3a as a yellow solid in yield of 85% (76 mg).

All product
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2-oxo-N, N', 2-triphenylacetimidamide (3a)

Yellow solid, m.p.: 112-113 oC; Yield 76 mg (85%) at 0.3 mmol scale. 1H NMR (400 MHz, DMSO-d6) δ 9.79 (s, 1H), 7.82 (d, J = 14.8, 7.8 Hz, 4H), 7.62 (t, J = 7.2 Hz, 1H), 7.48 (t, J = 7.6 Hz, 2H), 7.34 (t, J = 7.6 Hz, 2H), 7.04 (t, J = 7.2 Hz, 3H), 6.78 (t, J = 7.2 Hz, 1H), 6.70 (d, J = 7.6 Hz, 2H). 13C NMR (100 MHz, DMSO-d6) δ 192.1, 152.1, 148.4, 140.1, 134.7, 133.7, 129.3, 129.1, 128.7, 128.5, 122.7, 122.4, 121.8, 119.5. HRMS (EI) m/z: [M]+ calcd for C20H16N2O 300.1246; found 300.1254. 
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2-oxo-N, N'-diphenyl-2-(p-tolyl)acetimidamide (3b) 
Yellow solid, m.p.: 107-108 oC; Yield 57 mg (63%) at 0.3 mmol scale. 1H NMR (400 MHz, DMSO-d6) δ 9.76 (s, 1H), 7.84 (d, J = 7.6 Hz, 2H), 7.71 (d, J = 7.8 Hz, 2H), 7.31 (dd, J= 19.4, 7.6 Hz, 4H), 7.04 (s, 3H), 6.79 (t, J = 7.0 Hz, 1H), 6.71 (d, J =7.2 Hz, 2H), 2.32 (s, 3H). 13C NMR (100 MHz, DMSO-d6) δ 191.5, 152.2, 148.5, 145.5, 140.2, 131.3, 129.7, 129.5, 128.7, 128.5, 122.7, 122.4, 121.8, 119.5, 21.4. HRMS (EI) m/z: [M]+ calcd for C21H18N2O 314.1411; found 314.1418. 
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2-oxo-N, N'-diphenyl-2-(o-tolyl)acetimidamide (3c) 
Yellow oil. Yield 78 mg (83%) at 0.3 mmol scale. 1H NMR (400 MHz, DMSO-d6) δ 9.80 (s, 1H), 7.85 (d, J = 7.8 Hz, 2H), 7.68 (d, J = 7.6 Hz, 1H), 7.40 (t, J = 7.4 Hz, 1H), 7.37 – 7.26 (m, 3H), 7.16 (d, J = 7.4 Hz, 1H), 7.03 (dd, J = 16.8, 7.8 Hz, 3H), 6.77 (t, J = 7.0 Hz, 1H), 6.62 (d, J = 7.4 Hz, 2H), 2.33 (s, 3H). 13C NMR (100MHz, DMSO-d6) δ 194.3, 153.1, 148.4, 140.3, 139.5, 133.3 (d, J = 8.8Hz), 131.9, 128.8, 128.4, 126.2, 122.7, 122.4, 121.7, 119.5, 20.7. HRMS (EI) m/z: [M]+ calcd for C21H18N2O 314.1411; found 314.1424. 
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(4-bromophenyl)-2-oxo-N,N'-diphenylacetimidamide (3d)
Yellow solid, m.p.: 135-137 oC; Yield 80mg (69%) at 0.3mmol scale. 1H NMR (400 MHz, DMSO-d6) δ 9.84 (s, 1H), 7.86 (d, J=XHz, 2H), 7.73 (s, 4H), 7.37 (s, 2H), 7.09 (s, 3H), 6.83 (s, 1H), 6.73 (d, J=5.7Hz, 3H). 13C NMR (100 MHz, DMSO-d6) δ 191.73, 152.06, 148.63, 140.44, 133.22, 132.71, 131.54, 129.34, 129.08, 123.12, 122.22, 119.99. HRMS (EI) m/z: [M]+ calcd for C20H15N2OBr 378.0359; found 378.0355. 
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2-(4-methoxyphenyl)-2-oxo-N,N'-diphenylacetimidamide (3e) 
Yellow oil. Yield 59 mg (60%) at 0.3 mmol scale. 1H NMR (400 MHz, DMSO-d6) δ 9.73 (s, 1H),

7.84 (d, J = 7.4 Hz, 2H), 7.78 (d, J = 8.2 Hz, 2H), 7.33 (t, J = 7.0 Hz, 2H), 7.03 (dd, J = 15.6, 8.0 Hz, 5H), 6.80 (t, J = 6.8 Hz, 1H), 6.72 (d, J = 7.2 Hz, 2H), 3.80 (s, 3H). 13C NMR (100 MHz, DMSO-d6) δ 190.2, 164.2, 152.4, 148.6, 140.3, 131.9, 128.7, 128.5, 126.7, 122.6, 122.4, 121.8, 119.5, 114.5, 55.8. HRMS (EI) m/z: [M]+ calcd for C21H18N2O2 330.1356; found 330.1368.  
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2-oxo-2-phenyl-N,N'-di-p-tolylacetimidamide (3f) 
Yellow solid, m.p.: 140-142 oC; Yield 59 mg (60%) at 0.3 mmol scale. 1H NMR (400 MHz, DMSO-d6) δ 9.62 (s, 1H), 7.79 (d, J = 7.6 Hz, 2H), 7.71 (d, J = 7.6 Hz, 2H), 7.62 (t, J = 7.2 Hz, 1H), 7.48 (t, J = 7.4 Hz, 2H), 7.13 (d, J = 7.6 Hz, 2H), 6.84 (d, J = 7.4 Hz, 2H), 6.59 (d, J = 7.4 Hz, 2H), 2.27 (s, 3H), 2.08 (s, 3H). 13C NMR (100 MHz, DMSO-d6) δ 192.4, 152.0, 145.9, 137.7, 134.7, 133.7, 131.5, 131.0, 129.3, 129.21 – 128.91 (m), 121.7, 119.5, 20.5, 20.3. HRMS (EI) m/z: [M]+ calcd for C22H20N2O 328.1563; found 328.1572. 
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oxo-2-phenyl-N,N'-di-o-tolylacetimidamide (3g) 
Yellow solid, m.p.: 132-136 oC; Yield 44mg (45%) at 03mmol scale. 1H NMR (400 MHz, DMSO-d6) δ 9.06 (s, 1H), 7.87 (d, J=7.6Hz, 3H), 7.66 (t, J=6.8Hz, 3H), 7.55 (t, J=7.6Hz, 2H), 7.27 (s, 2H), 7.13 (s, 1H), 6.95 (d, J=4Hz, 1H), 6.81 (s, 1H), 6.70 (d, J=4Hz, 1H), 6.47 (d, J=5.5Hz, 1H), 2.37 (s, 3H), 2,13 (s, 3H). 13C NMR (100 MHz, DMSO-d6) δ 193.08, 152.95, 147.32, 137.65, 134.87, 134.75, 132.23, 130.55, 129.37, 126.30, 125.41, 123.13, 121.49, 18.68. HRMS (EI) m/z: [M]+ calcd for C22H20N2O 328.1563; found 328.1577.
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oxo-2-phenyl-N,N'-di-p-tolylacetimidamide (3h) 
Yellow solid, m.p.: 100-102 oC; Yield 68mg (63%) at 0.3mmol scale. 1H NMR (400 MHz, DMSO-d6) δ 9.54 (s, 1H), 7.82 (m, J=11.2Hz, 4H), 7.64 (d, J=7.4Hz, 1H), 7.51 (t, J=7.6Hz , 2H), 6.94 (d, J=7.1Hz, 2H), 6.64 (s, 4H), 3.76 (s, 3H), 3.60 (s, 3H). 13C NMR (100 MHz, DMSO-d6) δ 193.39, 155.17, 152.54, 142.09, 134.97, 134.20, 133.97, 133.91, 129.69, 129.52, 123.14, 121.45, 55.61, 55.47. HRMS (EI) m/z: [M]+ calcd for C22H20N2O3 360.1467; found 360.1475.
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N,N'-bis(4-fluorophenyl)-2-oxo-2-phenylacetimidamide (3i) 

Yellow solid, m.p.: 115-116 oC; Yield 71 mg (70%) at 0.3 mmol scale. 1H NMR (400 MHz, DMSO d6) δ 9.89 (s, 1H), 7.86 (s, 2H), 7.80 (d, J = 7.6 Hz, 2H), 7.64 (t, J = 7.2 Hz, 1H), 7.50 (t, J = 7.2 Hz, 2H), 7.19 (t, J = 8.2 Hz, 2H), 6.87 (t, J = 8.2 Hz, 2H), 6.71 (d, J = 4.8 Hz, 2H). 13C NMR (100 MHz, DMSO-d6) δ 192.1, 159.2, 152.5, 144.8, 136.4, 134.9, 133.6, 129.3, 129.2, 123.24 (d, J = 7.7 Hz), 121.24 (d, J = 7.5 Hz), 115.4, 115.2, 115.0. HRMS (EI) m/z: [M]+ calcd for C20H14F2N2O 336.1082; found 336.1075.
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N,N'-bis(4-chlorophenyl)-2-oxo-2-phenylacetimidamide (3j) 
Yellow solid, m.p.: 128-129 oC; Yield 102 mg (92%) at 0.3 mmol scale. 1H NMR (400 MHz, DMSO-d6) δ 10.06 (s, 1H), 7.86 (d, J = 8.2 Hz, 2H), 7.81 (d, J = 7.6 Hz, 2H), 7.65 (t, J = 7.2 Hz, 1H), 7.50 (t, J = 7.4 Hz, 2H), 7.40 (d, J = 8.2 Hz, 2H), 7.09 (d, J = 7.8 Hz, 2H), 6.72 (d, J = 7.8 Hz, 2H). 13C NMR (100 MHz, DMSO-d6) δ 191.5, 152.4, 147.2, 138.8, 135.0, 133.4, 129.4, 129.3, 128.7, 128.5, 126.7, 126.5, 123.5, 121.2. HRMS (EI) m/z: [M]+ calcd for C20H14Cl2N2O 368.0495; found 368.0487. 
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2-methylamino-1-phenyl-2-(phenylimino)ethanone (3l)

Yellow solid, m.p.: 143-145 oC; yield 16 mg (27%) at 0.3 mmol scale. 1H NMR (400 MHz, DMSO-d6) δ 7.75 (d, J=7.2Hz, 2H), 7.62 (t, J=7.4Hz, 1H), 7.55 (d, J=2.2Hz, 1H) 7.48 (t, J=7.4Hz, 2H), 7.01 (t, J=7.4Hz, 1H), 6.74 (t, J=7.4Hz, 1H), 6.64 (d, J=7.8Hz, 1H), 2.90 (d, J=3.6Hz, 3H). 13C NMR (100 MHz, DMSO-d6) δ 194.34, 156.06, 149.89, 134.85, 134.22, 129.61, 129.38, 128.77, 122.58, 122.11, 27.76. HRMS (EI) m/z: [M]+ calcd for C15H14N2O 238.1179; found 238.1186. 
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2-morpholino-1-phenyl-2-(phenylimino)ethanone (3m)

Yellow oil. Yield 8 mg (11%) at 0.3 mmol scale. 1H NMR (400 MHz, CDCl3) δ 7.80 (d, J = 7.8 Hz, 2H), 7.52 (t, J = 7.4 Hz, 1H), 7.39 (t, J = 7.6 Hz, 2H), 7.00 (t, J = 7.6 Hz, 2H), 6.77 (t, J = 7.4 Hz, 1H), 6.70 (d, J = 7.8 Hz, 2H), 3.75 (s, 4H), 3.52 (s, 4H). 13C NMR (100 MHz, CDCl3) δ 194.1, 156.1, 148.1, 134.6,134.5, 129.2, 128.9, 128.4, 122.6, 122.2, 66.6, 45.3. HRMS (EI) m/z: [M]+ calcd for C18H18N2O2 294.1381; found 294.1371. 
Reference

J. Yang Bioorg. Med. Chem. Lett. 24 (2014) 5055–5058

C. Zhang Adv. Synth. Catal. 354 (2012) 1293-1300
1H and 13C NMR spectra
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