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Abstract

Michael addition of various nitroalkanes 7a-f to ethyl (2-diethoxyphosphoryl)acrylate (6) gave 2-diethoxyphosphoryl-4-nitroalkanoates 8a-f. Transformation of the nitro functionality into hydroxy or amino group and cyclization yielded 3-(diethoxyphosphoryl)tetrahydro-2-furanones 11a-e or 3-(diethoxyphosphoryl)pyrrolidin-2-ones 14a-e, respectively. These compounds were then used in Horner-Wadsworth-Emmons olefinations of aldehydes to give 3-alkylidenedihydrofuran-2-ones 12a-e or 17a-c and 3-methylidenepyrrolidin-2-ones 15a-e.


Key words
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            HH = 8.8 Hz, 1 H, major), 3.23 (dd, 2
            J
            HH = 14.5 Hz, 3
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            J
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            J
            PC = 4.5 Hz), 30.26 (d, 2
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            J
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General Procedure for the Preparation of 3-Methylidenedihydrofuran-2-ones 12a-e. A mixture of 3-(diethoxyphosphoryl)tetrahydrofuran-2-one 11 (1.0 mmol), K2CO3 (0.415 g; 3.0 mmol) and 36% formaline (0.54 mL; 7.0 mmol) was stirred at 0-4 °C for 15 min. The mixture was extracted with Et2O (4 × 15 mL), dried (MgSO4) and evaporated. Residue was purified by column chromato-graphy (silica gel, eluent CHCl3) to give 12. Spectroscopic data for 5-(3,4-dimethoxyphenylmethyl)-3-methylidene-dihydrofuran-2-one (12e). IR (film): 1772, 1664 cm-1. 

            
1H NMR (250 MHz, CDCl3): δ = 2.59 (ddt, 2
            J
            HH = 17.0 Hz, 3
            J
            HH = 6.0 Hz, 4
            J
            HH = 2.8 Hz, 1 H), 2.81 (dd, 2
            J
            HH = 14.3 Hz, 3
            J
            HH = 6.0 Hz, 1 H), 2.89 (ddt, 2
            J
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            J
            HH = 7.8 Hz, 4
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            J
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            J
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            J
            HH = 2.8 Hz, 1 H), 6.10 (t, 4
            J
            HH = 2.8 Hz, 1 H), 6.65-6.78 (m, 3 H). 13C NMR (62.9 MHz, CDCl3): δ = 32.50 (s), 41.27 (s), 55.90 (s), 55.92  (s), 77.21 (s), 111.32 (s), 112.74 (s), 121.68 (s), 127.89 (s), 148.14 (s), 149.02 (s), 121.98 (s), 134.37 (s), 170.13 (s). Anal. Calcd for C14H16O4: C, 67.73; H, 6.50. Found: C, 67.88; H, 6.41.
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General Procedure for the Preparation of 3-Methylidenepyrrolidin-2-ones 15a-e. A solution of 3-(diethoxyphosphoryl)pyrrolidin-2-one 14 (1.00 mmol) in THF (7.0 mL) was added to a suspension of NaH (0.025 g; 1.05 mmol) in THF (3 mL) and the reaction mixture was stirred at r.t. for 30 min. Next, paraformaldehyde (0.033 g, 1.10 mmol) was added in one portion, the mixture was refluxed for 1 h and cooled to 0-4 °C. Then H2O (3 mL) was added, THF was evaporated under reduced pressure and the residue was extracted with CH2Cl2 (3 × 15 mL). Combined organic extracts were washed with H2O (5 mL), dried (MgSO4) and evaporated to give crude 15, which were purified by column chromatography (silica gel, eluent CHCl3). Spectroscopic data for 5-(3,4-dimethoxyphenyl-methyl)-3-methylidenepyrrolidin-2-one (15e). IR (film): 3100, 1684, 1662 cm-1. 1H NMR (250 MHz, CDCl3): δ = 2.45 (ddt, 2
            J
            HH = 17.0 Hz, 3
            J
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            J
            HH = 2.2 Hz, 1 H), 2.73 (ddt, 2
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            HH = 17.0 Hz, 3
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            HH = 2.2 Hz, 1 H), 5.83 (t, 4
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            HH = 2.2 Hz, 1 H), 6.53-6.57 (m, 3 H). 13C NMR (62.9 MHz, CDCl3): δ = 28.13 (s), 37.41 (s), 55.81 (s), 58.20 (s), 115.92 (s), 111.14 (s), 112.69 (s), 121.72 (s), 128.17 (s), 147.89 (s), 148.93 (s), 135.58 (s), 163.89 (s). Anal. Calcd for C13H15NO3: C, 66.94; H, 6.48; N, 6.00. Found: C, 67.09; H, 6.57, N, 5.83.
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