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Abstract


Starting from easily accessible β-hydroxy acylsilanes, several 1C-, 2C- and 3C-extension reactions have been developed to efficiently afford five new functionalized building blocks, which have been used for the preparation of several five- and six-membered lactones.
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           = 0.4 (EtOAc–pentane, 10%). 1H NMR (300 MHz, CDCl3): δ = 7.62–7.59 (m, 2 H), 7.44–7.29 (m, 9 H), 7.24–7.22 (m, 4 H), 4.76 (d, J = 9.6 Hz, 1 H), 4.67–4.57 (m, 1 H), 4.55–4.50 (m, 2 H), 4.42 (s, 1 H), 3.94–3.82 (m, 2 H), 3.37 (s, 3 H), 1.53 (d, J = 6.6 Hz, 3 H), 1.06 (s, 9 H), 1.04 (t, J = 7.1 Hz, 3 H). 13C NMR (75 MHz, CDCl3): δ = 171.0, 166.7, 139.5, 135.3, 130.9, 130.5, 130.1, 129.9, 128.7, 128.0, 127.9, 127.8, 127.7, 101.8, 93.9, 80.5, 59.1, 55.5, 41.2, 26.5, 19.5, 16.0, 14.2. HRMS (ESI): m/z [M+Na]+ calcd for C32H40O5NaSi: 555.2537; found: 555.2539.
Mixture of (2S*,3R*,4R*)-2-(tert-Butyldiphenylsilyloxy)-4-(methoxymethoxy)-3-methyl-4-phenylbutanenitrile (5a) and (2R*,3R*,4R*)-2-(tert-Butyldiphenylsilyloxy)-4-(methoxymethoxy)-3-methyl-4-phenylbutanenitrile (5b): To a solution of 2 (200 mg, 0.44 mmol) in THF (4 mL) was added La(CN)3 (95 mg) by using a cannula at 0 °C and the mixture was stirred at the same temperature for 30 min. Upon completion of the reaction, saturated ammonium chloride solution (4 mL) was added and the mixture was extracted with EtOAc (3 × 20 mL). The combined organic layer was washed with brine (10 mL), dried with Na2SO4, and concentrated in vacuo. The crude product was purified by silica gel column chromatography (EtOAc–pentane, 3%) to afford 5 (160 mg, 80%) as an inseparable mixture of 65:35 syn/anti isomers 5a and 5b as a pale-yellow oil. Rf
           = 0.5 (EtOAc–pentane, 5%). 1H NMR (500 MHz, CDCl3): δ = 7.69–7.15 [m, 15 H (major), 15 H (minor)], 5.01 (d, J = 4.9 Hz, 1 H, major), 4.56 (dd, J = 6.7, 15.6 Hz, 2 H, major), 4.38 (dd, J = 6.7, 11.9 Hz, 2 H, minor), 4.31 (d, J = 8.7 Hz, 1 H, minor), 4.23 (d, J = 5.4 Hz, 1 H, major), 3.89 (d, J = 4.3 Hz, 1 H, minor), 3.37 (s, 3 H, major), 3.29 (s, 3 H, minor), 2.15–2.09 (m, 1 H, minor), 2.07–2.01 (m, 1 H, major), 1.41 (d, J = 6.5 Hz, 3 H, minor), 1.15 (s, 9 H, major), 1.06 (d, J = 7.9 Hz, 3 H, major), 1.15 (s, 9 H, minor). 13C NMR (100 MHz, CDCl3): δ = 139.6, 138.5, 136.0, 135.8, 135.6, 135.6, 131.9, 131.7, 131.5, 131.4, 131.4, 131.3, 130.4, 130.2, 130.2, 128.6, 128.3, 128.2, 128.1, 128.1, 128.0, 127.8, 127.6, 127.1, 127.0, 118.9, 117.9, 94.7, 94.0, 78.5, 76.0, 65.0, 64.9, 56.3, 55.8, 45.6, 45.4, 26.7, 19.4, 19.2, 11.2, 9.9. HRMS (ESI): m/z [M+Na]+ calcd for C29H35NO3NaSi: 496.2278; found: 496.2278.
(3S*,4R*,5R*)-3-(tert-Butyldiphenylsilyloxy)-4-methyl-5-phenyldihydrofuran-2(3H)-one (15a) and (3R*,4R*,5R*)-3-(tert-Butyldiphenylsilyloxy)-4-methyl-5-phenyldihydrofuran-2(3H)-one (15b): A solution of 5 (150 mg, 0.32 mmol) in EtOH (10 mL) was cooled to 0 °C and acetyl chloride (3 mL) was added. The reaction was stirred for 1 h at the same temperature and the solvent was evaporated under vacuo. A dilute solution of sodium bicarbonate (10 mL) was added and the mixture was extracted with EtOAc (3 × 20 mL). The combined organic layer was washed with brine (10 mL), dried with Na2SO4, and concentrated in vacuo. The crude product was purified by silica gel column chromatography (EtOAc–pentane, 8%) to afford pure products 15a (62 mg, 46%) and 15b (33 mg, 24%) as colorless oils. Rf
           = 0.4 (EtOAc–pentane, 10%).
Compound 15a: 1H NMR (300 MHz, CDCl3): δ = 7.78–7.75 (m, 2 H), 7.71–7.68 (m, 2 H), 7.48–7.38 (m, 6 H), 7.32–7.27 (m, 3 H), 7.09–7.06 (m, 2 H), 5.73 (d, J = 6.7 Hz, 1 H), 4.12 (d, J = 5.5 Hz, 1 H), 2.67–2.56 (m, 1 H), 1.14 (s, 9 H), 0.34 (d, J = 7.2 Hz, 3 H). 13C NMR (75 MHz, CDCl3): δ = 175.0, 136.0, 135.9, 135.7, 133.3, 132.1, 130.1, 128.4, 128.0, 127.7, 125.4, 81.9, 75.3, 43.3, 26.8, 19.3, 12.0. HRMS (ESI): m/z [M+Na]+ calcd for C27H30O3NaSi: 453.1862; found: 453.1863.
Compound 15b: 1H NMR (300 MHz, CDCl3): δ = 7.85–7.82 (m, 2 H), 7.72–7.69 (m, 2 H), 7.50–7.28 (m, 9 H), 7.22–7.19 (m, 2 H), 5.27 (d, J = 4.7 Hz, 1 H), 4.67 (d, J = 6.8 Hz, 1 H), 2.58–2.47 (m, 1 H), 1.14 (s, 9 H), 0.69 (d, J = 7.2 Hz, 3 H). 13C NMR (75 MHz, CDCl3): δ = 174.9, 136.0, 135.7, 135.6, 133.2, 132.1, 130.1, 128.4, 127.9, 127.8, 125.2, 78.9, 73.5, 41.6, 26.7, 19.4, 8.1. HRMS (ESI): m/z [M+Na]+ calcd for C27H30O3NaSi: 453.1862; found: 453.1861. 
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