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Abstract

The Lewis acid-induced cyclization of the 3-methyl and 3-benzyl ethers of an unsaturated secoestrone aldehyde furnished d-homosteroids containing 16β-oriented halogens on the sterane skeleton.
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Lewis acids - intramolecular Prins reaction - fluorination - stereoselective synthesis - 
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            -homoestra-1,3,5(10)-triene-3,17a-diol-3-methyl Ether Isomers. 0.35 mL of Jones reagent (8 N) was added dropwise to 335 mg (1.00 mmol) of pure 7a or a mixture of 7a and 7b in 4 mL of ice-cold acetone, and the solution was stirred until complete conversion (TLC) was achieved (1 h). The solution was next poured into ice-water and extracted with CH2Cl2 (3 × 10 mL). The combined organic layers were washed with water, dried over Na2SO4 and concentrated in vacuo, and the crude product was purified by column chromatography (silica gel, PE-CH2Cl2 = 20:80) to afford 206 mg (62%) of 16a and 104 mg (35%) of 23 as white solids. 16a: mp 130-132 °C; Rf 0.53 (PE-CH2Cl2 = 20:80); 1H NMR (500 MHz, CDCl3): δ = 1.15 (s, 3 H, 18-H3), 2.86 (m, 2 H, 6-H2), 3.76 (s, 3 H, 3-OMe), 4.00 (m, 1 H, 16α-H), 6.62 (d, 1 H, J
            4-2 = 2.7 Hz, 4-H), 6.71 (dd, 1 H, J
            2-1 = 8.6 Hz, J
            2-4 = 2.7 Hz, 2-H) and 7.19 (d, 1 H, J
            1-2 = 8.6 Hz, 1-H). 13C NMR (125 MHz, CDCl3): δ = 16.8 (C-18), 25.6, 26.6, 29.8, 32.2, 38.4 (C-8), 43.1 (C-9), 46.6 (C-14), 47.2 (C-13), 47.6 (C-17), 55.2 (C-16), 55.8 (3-OMe), 111.8 (C-2), 113.5 (C-4), 126.3 (C-1), 132.0 (C-10), 137.3 (C-5), 157.7 (C-3) and 210.7 (C-17a). - C20H25ClO2. 23: mp: 159-161 °C, Rf 0.31 (PE-CH2Cl2 = 20:80); 1H NMR (500 MHz, CDCl3): δ = 1.05 (s, 3 H, 18-H3), 2.87 (m, 2 H, 6-H2), 3.77 (s, 3 H, 3-OMe), 5.95 (m, 1 H, 16-H), 6.63 (d, 1 H, J
            4-2 = 2.7 Hz, 4-H), 6.72 (dd, 1 H, J
            2-1 = 8.6 Hz, J
            2-4 = 2.7 Hz, 2-H), 6.88 (m, 1 H, 17-H) and 7.22 (d, 1 H, J
            1-2 = 8.6 Hz, 1-H). 13C NMR (125 MHz, CDCl3): δ = 15.6 (C-18), 25.9 (2C), 27.2, 29.9, 32.3, 39.3 (C-8), 42.6 (C-9), 44.6 (C-13), 45.5 (C-14), 55.2 (3-OMe), 111.7 (C-2), 113.6 (C-4), 126.3 and 127.8 (C-1 and C-17), 132.2 (C-10), 137.4 (C-5), 147.3 (C-16), 157.7 (C-3) and 205.3 (C-17a). - C20H24O2. The compounds give correct elemental analyses.
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