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Abstract


A simple, mild, and efficient one-pot, three-component synthetic method has been developed for the preparation of α-aminophosphonates using phenylboronic acid as catalyst under solvent-free conditions at 50 °C. The process involves the reaction of carbonyl compounds (aldehydes or ketones) with benzylamine and dimethyl phosphite. A wide range of carbonyl compounds are compatible with this reaction, producing tertiary and quaternary α-aminophosphonates in moderated to excellent yields in short time.
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          HP = 10.8 Hz, 3 H, (CH3O)2P], 3.80 [d, J
          HP = 10.0 Hz, 3 H, (CH3O)2P], 3.86 (AB system, J = 13.2 Hz, 1 H, CH2Ph), 4.00 (AB system, J = 13.2 Hz, 1 H, CH2Ph), 7.23–7.35 (m, 5 H, HAr). 13C NMR (100 MHz, CDCl3): δ = 21.5 (CH3), 23.6 (CH3), 24.6 (d, J
          CP = 11.7 Hz, CH), 39.4 (d, J
          CP = 2.2 Hz, CH2), 52.1 (d, J
          CP = 147.9 Hz, CHP), 52.5 (d, J
          CP = 3.7 Hz, CH2Ph), 52.9 [d, J
          CP = 6.5 Hz, (CH3O)2P], 53.0 [d, J
          CP = 7.3 Hz, (CH3O)2P], 127.3, 128.5, 128.6, 140.3. 31P NMR (80 MHz, CDCl3): δ = 32.58. HRMS (FAB+): m/z calcd for C14H25NO3P: 286.1572 found: 286.1570.
Compound 1j: yellow liquid. 1H NMR (400 MHz, CDCl3): δ = 1.06 [s, 9 H, (CH3)3C], 1.7 (br s, 1 H, NH), 2.57 (d, J
          HP = 15.6 Hz, 1 H, CHP), 3.76 [d, J
          HP = 10.4 Hz, 3 H, (CH3O)2P], 3.78 (AB system, J = 12.4 Hz, 1 H, CH2Ph), 3.79 [d, J
          HP = 10.8 Hz, 3H, (CH3O)2P], 4.05 (AB system, J = 12.4 Hz, 1 H, CH2Ph), 7.23–7.38 (m, 5 H, HAr). 13C NMR (100 MHz, CDCl3): δ = 27.7 [d, J
          CP = 6.5 Hz, (CH3)3C], 35.4 [d, J
          CP = 7.3 Hz, C(CH3)3], 52.1 [d, J
          CP = 6.6 Hz, (CH3O)2P], 52.8 [d, J
          CP = 7.3 Hz, (CH3O)2P], 55.4 (d, J
          CP = 2.2 Hz, CH2Ph), 64.5 (d, J
          CP = 138.5 Hz, CHP), 127.3, 128.5, 128.6, 140.4. 31P NMR (80 MHz, CDCl3): δ = 31.99. HRMS (FAB+): m/z calcd for C14H25NO5P: 286.1572; found: 286.1565.
Compound 1k: yellow liquid. 1H NMR (400 MHz, CDCl3): δ = 1.88 (br s, 1 H, NH), 3.67–3.82 [m, 8 H, (CH3O)2P, CHP, and CH2Ph], 3.97 (AB system, J = 13.4 Hz, 1 H, CH2Ph), 6.12–6.17 (m, 1 H, CH), 6.62 (d, J
          HH = 16.0 Hz, 1 H, CH), 7.26–7.41 (m, 10 H, HAr). 13C NMR (100 MHz, CDCl3): δ = 51.5 (d, J
          CP = 16.1 Hz, CH2Ph), 53.7 [d, J
          CP = 6.6 Hz, (CH3O)2P], 53.9 [d, J
          CP = 7.3 Hz, (CH3O)2P], 57.7 (d, J
          CP = 155.1 Hz, CHP), 124.1 (d, J
          CP = 6.6 Hz, CH), 126.8, 127.4, 128.2, 128.5, 128.7, 128.8, 134.9 (d, J
          CP = 14.0 Hz, CH), 136.5, 139.5. 31P NMR (80 MHz, CDCl3): δ = 27.06. HRMS (FAB+): m/z calcd for C18H23NO3P: 332.1416; found: 332.1420.
Compound 2b: yellow liquid. 1H NMR (400 MHz, CDCl3): δ = 1.02 (t, J
          HH = 7.2 Hz, 3 H, CH3), 2.07–2.21 (m, 2 H, CH2CH3 and NH), 2.40–2.50 (m, 1 H, CH2CH3), 3.51 [d, J
          HP = 10.0 Hz, 3 H, (CH3O)2P], 3.70 (AB system, J = 13.2 Hz, 1 H, CH2Ph), 3.72 [d, J
          HP = 10.4 Hz, 3 H, (CH3O)2P], 3.76 (AB system, J = 12.8 Hz, 1 H, CH2Ph), 7.24–7.45 (m, 8 H, HAr), 7.70–7.73 (m, 2 H, HAr). 13C NMR (100 MHz, CDCl3): δ = 7.9 (d, J
          CP = 6.1 Hz, CH3), 27.3 (CH2), 46.7 (d, J
          CP = 9.1 Hz, CH2Ph), 53.2 [d, J
          CP = 7.6 Hz, (CH3O)2P], 53.5 [d, J
          CP = 6.0 Hz, (CH3O)2P], 64.4 (d, J
          CP = 142.6 Hz, CHP), 127.1, 127.3 (d, J
          CP = 3.1 Hz), 128.1, 128.2, 128.3, 128.5, 139.0, 140.8. 31P NMR (80 MHz, CDCl3): δ = 29.92. HRMS (FAB+): m/z calcd for C18H25NO3P: 334.1572; found: 334.1581.
Compound 2d: yellow liquid. 1H NMR (400 MHz, CDCl3): δ = 1.80–1.87 (m, 1 H, CH2), 2.09–2.25 (m, 2 H, CH2), 2.32–2.43 (m, 1 H, CH2), 2.78–2.85 (m, 2 H, CH2), 3.45 [d, J
          HP = 10.0 Hz, 3 H, (CH3O)2P], 3.51 (AB system, J = 12.0 Hz, 1 H, CH2Ph), 3.70 (AB system, J = 12.4 Hz, 1 H, CH2Ph), 3.75 [d, J
          HH = 10.8 Hz, 3H, (CH3O)2P], 7.13–7.33 (m, 8 H, HAr), 7.76–7.80 (m, 1 H, HAr). 13C NMR (100 MHz, CDCl3): δ = 20.3 (d, J
          CP = 3.1 Hz, CH2), 30.2 (CH2), 30.4 (CH2), 47.0 (d, J
          CP = 12.1 Hz, CH2Ph), 53.7 [d, J
          CP = 7.6 Hz, (CH3O)2P], 54.1 [d, J
          CP = 7.6 Hz, (CH3O)2P], 60.2 (d, J
          CP = 148.7 Hz, CHP), 126.2 (d, J
          CP = 3.0 Hz), 127.1, 127.7 (d, J
          CP = 3.0 Hz), 128.4, 128.5, 128.8 (d, J
          CP = 4.6 Hz), 128.9, 129.6, 139.8 (d, J
          CP = 6.1 Hz), 140.6. 31P NMR (80 MHz, CDCl3): δ = 30.52. HRMS (FAB+): m/z calcd for C19H25NO3P: 346.1572; found: 346.1568.
Compound 2e: dark brown oil. 1H NMR (400 MHz, CDCl3): δ = 2.17 (br s, 1 H, NH), 2.30–2.43 (m, 1 H, CH2), 2.59–2.70 (m, 1 H, CH2), 3.00–3.05 (m, 2 H, CH2), 3.52 (AB system, J = 12.8 Hz, 1 H, CH2Ph), 3.60 [d, J
          HP = 10.4 Hz, 3 H, (CH3O)2P], 3.70 (AB system, J = 12.4 Hz, 1 H, CH2Ph), 3.72 [d, J
          HP = 10.4 Hz, 3 H, (CH3O)2P], 7.20–7.33 (m, 8 H, HAr), 7.49–7.52 (m, 1 H, HAr). 13C NMR (100 MHz, CDCl3): δ = 30.6 (d, J
          CP = 3.0 Hz, CH2), 32.2 (CH2), 46.9 (d, J
          CP = 12.1 Hz, CH2Ph), 53.6 [d, J
          CP = 7.6 Hz, (CH3O)2P], 54.3 [d, J
          CP = 6.0 Hz, (CH3O)2P], 69.7 (d, J
          CP = 154.7 Hz, CHP), 125.1, 125.7 (d, J
          CP = 3.0 Hz), 126.7, 127.1, 128.3, 128.5, 128.7, 140.2, 140.5, 145.0 (d, J
          CP = 7.6 Hz). 31P NMR (80 MHz, CDCl3): δ = 29.41. HRMS (FAB+): m/z calcd for C18H23NO3P: 332.1416; found: 332.1431.
Compound 2f: brown solid; mp 85–87 °C. 1H NMR (400 MHz, CDCl3): δ = 1.80 (br s, 1 H, NH), 3.12 (dd, J = 16.4, 7.2 Hz, 2 H, CH2), 3.53 (dd, J = 16.4, 13.2 Hz, 2 H, CH2), 3.77 [d, J
          HP = 10.4 Hz, 3 H, (CH3O)2P], 3.78 [d, J
          HP = 10.4 Hz, 3H, (CH3O)2P], 3.84 (s, 2 H, CH2Ph), 7.16–7.25 (m, 9 H, HAr). 13C NMR (100 MHz, CDCl3): δ = 41.0 (d, J
          CP = 6.1 Hz, CH2), 48.4 (d, J
          CP = 6.1 Hz, CH2Ph), 53.4 [d, J
          CP = 6.0 Hz, (CH3O)2P], 64.3 (d, J
          CP = 156.3 Hz, CHP), 124.6, 127.0, 128.2, 128.4, 140.5, 140.6, 140.8. 31P NMR (80 MHz, CDCl3): δ = 32.42. HRMS (FAB+): m/z calcd for C18H23NO3P: 332.1416; found: 332.1431.
Compound 2i: yellow liquid. 1H NMR (400 MHz, CDCl3): δ = 0.99 (t, J
          HH = 7.2 Hz, 3 H, CH3CH2), 1.31, (d, J
          HP = 16.0 Hz, 3 H, CH3), 1.65–1.78 (m, 2 H, CH2CH3 and NH), 1.81–1.91 (m, 1 H, CH2CH3), 3.80 [d, J
          HP = 10.4 Hz, 3 H, (CH3O)2P], 3.82 [d, J
          HP = 10.4 Hz, 3H, (CH3O)2P], 3.83 (AB system, J = 12.4 Hz, 1 H, CH2Ph), 3.90 (AB system, J = 12.4 Hz, 1 H, CH2Ph), 7.21–7.38 (m, 5 H, HAr). 13C NMR (100 MHz, CDCl3): δ = 7.2 (d, J
          CP = 7.6 Hz, CH3), 20.6 (CH3), 27.4 (CH2), 47.6 (CH2Ph), 52.9 [d, J
          CP = 7.6 Hz, (CH3O)2P], 53.2 [d, J
          CP = 7.6 Hz, (CH3O)2P], 57.1 (d, J
          CP = 141.1 Hz, CP), 127.1, 128.4, 128.6, 141.2. 31P NMR (80 MHz, CDCl3): δ = 34.32. HRMS (FAB+): m/z calcd for C13H23NO3P: 272.1416; found: 272.1417.
Compound 2j: yellow liquid. 1H NMR (400 MHz, CDCl3): δ = 0.99 (t, J
          HH = 8.0 Hz, 6 H, CH3CH2), 1.71–1.85 (m, 5 H, CH2CH3 and NH), 3.80 [d, J
          HP = 10.8 Hz, 6 H, (CH3O)2P], 3.85 (s, 2 H, CH2Ph), 7.22–7.38 (m, 5 H, HAr). 13C NMR (100 MHz, CDCl3): δ = 7.7 (d, J
          CP = 6.1 Hz, CH3), 25.8 (d, J
          CP = 4.5 Hz, CH2), 47.3 [d, J
          CP = 3.0 Hz, (CH3O)2P], 52.7 (d, J
          CP = 9.1 Hz, CH2Ph), 60.6 (d, J
          CP = 136.5 Hz, CHP), 127.0, 128.3, 128.5, 141.2. 31P NMR (80 MHz, CDCl3): δ = 30.61. HRMS (FAB+): m/z calcd for C14H25NO3P: 286.1572; found: 286.1575. 
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