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Physical Data of New Compounds:

Compound 4 (major diastereomer): (((D = -16.1 (c 1, CHCl3). 1H NMR (CDCl3, 250 MHz): ( 1.29-1.39 (m, 12H, CH2CH3), 1.3 (d, J = 7.0Hz, 3H, CH3), 1.44 (s, 9H, O(CH3)3), 4.12-4.29 (m, 9H, CH2CH3, CH), 4.71 (m, 1H, CH), 5.57 (br d, 1H, NH). ​13C NMR (CDCl3, 150.5 MHz): ( 15.9, 16.0, 16.4, 28.4, 47.4, 63.1, 64.4, 75.7 (d, J(C,P) = 168.3 Hz), 79.3, 154.9. ​31P NMR (CDCl3, 162 MHz): ( 1.36 (d, J(P,P) = 18.8 Hz, phosphate), 19.2 (d, J(P,P) = 18.8 Hz, phosphonate). MALDI (m(z): 470.3 (M+ Na+).

Compound 4 (minor diastereomer): ((( D = -4.2 (c 0.7, CHCl3). 1H NMR (CDCl3, 600 MHz): ( 1.32 (d, J = 6.8 Hz, 3H, CH3), 1.33-1.37 (m, 12H, CH2CH3), 1.43 (s, 9H, O(CH3)3), 4.17-4.22 (m, 9H, CH2CH3, CH), 4.6 (m, 1H, CH), 5.3 (br d, 1H, NH). ​13C NMR (CDCl3, 150.5 MHz): ( 16.0, 16.4, 17.9, 28.3, 46.9, 63.1, 64.3, 74.6 (J(C,P) = 165.7Hz), 79.3, 154.8. ​31P NMR (CDCl3, 162 MHz): ( -0.34 (d, J(P,P) = 13.7 Hz, phosphate), 18.4 (d, J(P,P) = 13.7 Hz, phosphonate). MALDI (m(z): 470.2 (M+ Na+).

Compound 5: ​1H NMR (D2O, 600 MHz): ( 1.26 (major), 1.27 (minor) (2 d, J = 7.2 Hz, CH3), 3.52-3.56 (m, 1H, CH), 3.71-3.75 (m, 1H, CH). ​13C NMR (D2O, 150.5 MHz): ( 15.4 (major), 17.6 (minor), 51.1 (minor), 51.3 (major), 70.7 (d, J(C, P) = 164.1Hz).

Compound 12: ​1H NMR (CDCl3, 600 MHz): ( 1.19-1.3 (m, 12H, CH2CH3), 1.38 (s, 9H, O(CH3)3), 3.4 (s, 1H, CH2), 3.7 (s, 1H, CH2), 4.1-4.16 (m, 8H, CH2CH3), 4.6 (s, 1H, CH), 5.3 (s, 1H, NH). ​13C NMR (CDCl3, 150.5 MHz): ( 15.9, 16.3, 28.2, 41.3, 63.1, 64.3, 71.8 (d, J(C,P) = 168.2Hz), 79.3, 155.5. ​31P NMR (CDCl3, 162 MHz): ( 1.18 (d, J(P,P) = 17 Hz, phosphate), 19.43 (d, J(P,P) = 17 Hz, phosphonate). MALDI (m(z): 456.5 (M+ Na+).

Compound 13: ​1H NMR (CDCl3, 600 MHz): ( 1.20-1.29 (m, 12H, CH2CH3 ), 1.37 (s, 9H, , O(CH3)3), 2.32, 2.44 (br s, 2H, CH2), 4.06-4.13 (m, 8H, CH2CH3), 4.3 (br s, CH (minor diastereomer)), 4.49 (br s, CH (major diastereomer)), 4.7 (br s, 1H, CH), 5.05-5.16 (m, 2H, CH2Ph), 5.7 (br d, NH (minor diastereomer)), 5.73 (br d, NH (major diastereomer)), 7.25-7.3 (m, 5H, aromatic). ​13C NMR for major diastereomer (CDCl3, 150.5 MHz): ( 15.8, 16.2, 28.1, 33.2, 50.3, 63.6, 67.0, 69.5 (d, J(C,P) = 165.3 Hz), 79.6, 128.0, 128.3, 135.2, 155.3, 171.2. ​31P NMR (CDCl3, 162 MHz): ( 0.95 (d, J(P,P) = 14.1 Hz, phosphate (major diastereomer)), 1.02 (d, J(P,P) = 11.1Hz, phosphate (minor diastereomer)), 21.0 (d, J(P,P) = 14.1 Hz, phosphonate (major diastereomer)), 21.1 (d, J(P,P) = 11.1 Hz, phosphonate (minor diastereomer)). MALDI (m(z): 604.6 (M+ Na+).

Compound 14: ​1H NMR (CDCl3, 600 MHz): ( 1.18-1.38 (m, 12H, CH2CH3 ), 1.37 (s, 9H, O(CH3)3), 3.0-3.07, 3.25-3.29 (m, 2H, CH2), 3.9-4.28 (m, 8H, CH2CH3), 4.45 (br s, CH (minor diastereomer)), 4.55 (br s, CH (major diastereomer)), 4.80-4.84 (m, 1H, CH), 5.64 (br d, 1H, NH), 7.01-7.32 (m, 4H, aromatic), 7.68 (d, J = 7.6 Hz, 1H, olefenic H), 8.45 (br s, 1H, NH). ​13C NMR for major diastereomer (CDCl3, 150.5 MHz): ( 15.9, 16.4, 26.7, 28.2, 52.7, 63.3, 64.4, 74.2 (d, J(C,P) = 165.3 Hz), 79.06, 111.0, 111.4, 118.9, 119.2, 121.7, 122.6, 127.6, 136.2, 155.3. ​31P NMR (CDCl3, 162 MHz): ( 0.87 (d, J(P,P) = 18.3 Hz, phosphate (major diastereomer)), 1.38 (d, J(P,P) = 17.6 Hz, phosphate (minor diastereomer)), 19.8 (d, J(P,P) = 17.6 Hz, phosphonate (minor diastereomer)), 20.0 (d, J(P,P) = 18.3 Hz, phosphonate (major diastereomer)). MALDI (m(z): 585.7 (M+ Na+).

Compound 15: ​1H NMR (CDCl3, 600 MHz): ( 1.23-1.39 (m, 15H, CH2CH3, CH2), 1.4 (s, 9H, O(CH3)3), 1.6-2.3 (m, 4H, CH2), 3.4-3.6 (m, 2H, CH2), 4.0-4.2 (m, 10H, CH2CH3, 2 ( CH), 4.44 (s, 1H, CH), 5.39 (br d, 1H, NH). ​31P NMR (CDCl3, 162 MHz): ( 0.78 (d, J(P,P) = 13.4 Hz, phosphate (major diastereomer)), 1.0 (d, J(P,P) = 17.2 Hz, phosphate (minor diastereomer)), 19.64 (d, J(P,P) = 13.4 Hz, phosphonate (major diastereomer)), 20.0 (d, J(P,P) = 17.2 Hz, phosphonate (minor diastereomer)). MALDI (m(z): 567.6 (M+ Na+).

Compound 16: ​1H NMR (CD3OD, 600 MHz): ( 1.29-1.38 (m, 12H, CH2CH3), 1.43 (s, 9H, O(CH3)3), 3.5-4.01 (m, 3H, CH2, CH), 4.1-4.25 (m, 8H, CH2CH3), 4.75-4.9 (m, 7H, CH2, NH). ​31P NMR (CD3OD, 162 MHz): ( -0.9 (d, J(P,P) = 14.3 Hz, phosphate), 17.9 (d, J(P,P) = 14.3 Hz, phosphonate). MALDI (m(z): 627.6 (M+ Na+).

Compound 17: ​1H NMR (CDCl3, 250 MHz): ( 1.13-1.32 (m, 12H, CH2CH3), 3.83-4.2 (m, 8H, CH2CH3), 5.53 (dd, J = 13.7, 10.6 Hz, 1H, CH), 7.34-7.48 (m, 4H, aromatic MALDI (m(z): 437.9 (M++ Na+).​31P NMR (CDCl3, 162 MHz): ( 0.68 (d, J(P, P) = 22.7 Hz, phosphate), 18.0 (d, J(P, P) = 22.7 Hz, phosphonate). MALDI (m(z): 437.9 (M+ Na+).

