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Abstract


A new synthetic approach to racemic 3,4-cis- and 3,4-trans-isoxazoldine-4,5-diols and their derivatives is presented. Dihydroxylation reactions of 3-substituted 2,3-dihydroisoxazoles with K2OsO4·2H2O in the presence of NMO in acetone–water proceeded from the less hindered side and provided the major 3,4-trans-isoxazolidine-4,5-diols in moderate to good yields. 3,4-cis-5-Methoxyisoxazolidin-4-ol was prepared diastereoselectively from the mixture of 3,4-cis- and 3,4-trans-4-bromo-5-hydroxyisoxazolidines using base-promoted intramolecular cyclization in anhydrous methanol. Representative derivatives of 3,4-cis- and 3,4-trans-5-cyanoisoxazolidin-4-ols are also presented as potentially useful building blocks for the synthesis of various C5-substituted isoxazolidines.
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          Typical Experimental Procedure for (±)-3,4-cis-4,5-trans-2-Benzyl-5-methoxy-3-phenylisoxazolidin-4-ol (11): A two-necked flask was flushed with argon and charged with a solution of the 4-bromoisoxazolidines 10a–d (425 mg, 1.28 mmol) in anhyd MeOH (25 mL). The mixture was cooled in an ice/water-bath (2–5 °C), solid potassium tert-butoxide (286 mg, 2.56 mmol) was added under a stream of argon and stirring was continued at r.t. for 12 h. When starting materials had been consumed (TLC; hexanes–EtOAc, 75:25), the resultant mixture was neutralized by adding HCl (1 M). The solvents were partially removed under reduced pressure, H2O was added and the mixture was extracted twice with CH2Cl2. The combined organic layers were dried over Na2SO4, filtered and the solvent was evaporated in vacuo giving the crude isoxazolidin-4-ol 11 as a yellowish viscous oil, which was used directly in the next reaction. 1H NMR (300 MHz, CDCl3): δ = 3.46 (s, 3 H, OMe), 4.01 (d, J = 14.2 Hz, 1 H, NCH2Ph), 4.12 (d, J = 14.1 Hz, 1 H, NCH2Ph), 4.34, 4.37 (2 × d, J = 3.7 Hz, 2 H, H-3, H-4), 4.93 (s, 1 H, H-5), 7.29–7.51 (m, 10 H, Ph). 13C NMR (75.4 MHz, CDCl3): δ = 54.9, 64.2, 71.9, 81.1, 107.5, 127.3, 128.1, 128.3 (2 × C), 128.7, 128.9, 133.9, 137.4. 









	
[bookmark: OR000-16]16 
          Selected NMR Data: (±)-3,4-trans-4,5-trans-Benzoic Acid 2-Benzyl-5-cyano-3-phenylisoxazolidin-4-yl Ester (13a): 1H NMR (300 MHz, CDCl3): δ = 3.90 (d, J = 15.2 Hz, 1 H, NCH2Ph), 4.02 (d, J = 5.3 Hz, 1 H, H-3), 4.18 (d, J = 15.2 Hz, 1 H, NCH2Ph), 4.80 (d, J = 1.8 Hz, 1 H, H-5), 5.65 (dd, J = 1.8, 5.3 Hz, 1 H, H-4), 7.27–7.65 (m, 13 H, Ph), 8.01–8.05 (m, 2 H, Ph). 13C NMR (75.4 MHz, CDCl3): δ = 58.7, 70.7, 75.3, 88.1, 116.6, 127.5, 128.2 (2 × C), 128.3, 128.4, 128.6, 129.2, 129.3, 129.9, 134.0, 134.6, 135.8, 165.7. (±)-3,4-cis-4,5-trans-2-Benzyl-3-phenyl-4-trimethylsilyl-oxyisoxazolidine-5-carbonitrile (14a): 1H NMR (600 MHz, CDCl3): δ = –0.19 (s, 9 H, SiMe3), 3.69 (d, J = 6.5 Hz, 1 H, H-3), 3.70 (d, J = 15.3 Hz, 1 H, NCH2Ph), 4.14 (d, J = 15.3 Hz, 1 H, NCH2Ph), 4.68 (t, J = 6.5 Hz, 1 H, H-4), 5.07 (d, J = 7.0 Hz, 1 H, H-5), 7.24–7.44 (m, 10 H, Ph). 13C NMR (150.8 MHz, CDCl3): δ = –0.7, 59.0, 72.6, 74.4, 76.3, 116.0, 127.3, 128.1, 128.2, 128.4, 128.5, 130.5, 133.1, 136.2. 
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