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Abstract

Organocerium compounds are the reagents of choice for the introduction of side chains onto estrone methyl ether. A 19-norcholestane derivative was prepared as a model for a geochemical biomarker by subsequent dehydration and C-C double-bond hydrogenation.
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             = 0.45] to obtain olefin 4a (89 mg, 0.236 mmol, 72%) as a light yellow oil. 1H NMR (500 MHz, CDCl3): δ = 0.89 (s, 3 H), 1.32-1.42 (m, 1 H), 1.49-1.61 (m, 4 H), 1.53 (s, 3 H), 1.62 (s, 3 H), 1.83-1.93 (m, 2 H), 2.05-2.11 (m, 2 H), 2.12-2.21 (m, 5 H), 2.24-2.29 (m, 1 H), 2.77-2.88 (m, 2 H), 3.70 (s, 3 H), 4.82 (s, 1 H), 5.03 (s, 1 H), 5.05-5.08 (m, 1 H), 5.69 (t, J = 2.7 Hz, 1 H), 6.57 (d, J = 2.4 Hz, 1 H), 6.64 (dd, J = 2.6, 8.5 Hz, 1 H), 7.13 (d, J = 8.6 Hz, 1 H) ppm. 13C{1H}-NMR (125 MHz, CDCl3): δ = 16.26 (CH3), 17.77 (CH3), 25.71 (CH3), 26.81 (CH2), 27.52 (CH2), 27.70 (CH2), 29.76 (CH2), 30.88 (CH2), 35.90 (CH2), 36.01 (CH2), 37.24 (CH), 44.05 (CH), 47.24 (C), 55.19 (CH3), 56.58 (CH), 110.42 (CH2), 111.39 (CH), 113.82 (CH), 124.34 (CH), 126.01 (CH), 126.79 (CH), 131.41 (C), 132.97 (C), 137.99 (C), 143.54 (C), 154.31 (C), 157.42 (C) ppm. IR (ATR): ν = 3033 (w), 2925 (vs), 2853 (s), 1610 (s), 1574 (m), 1499 (vs), 1452 (s), 1373 (m), 1281 (s), 1254 (vs), 1237 (vs), 1153 (m), 1050 (s), 1036 (s), 882 (s), 818 (s), 624 (s) cm-1. GC-MS (EI, 70 eV): m/z (%) = 376 (7) [M+], 361 (7), 333 (100), 265 (8), 227 (12), 186 (16), 173 (55), 159 (42), 147 (55), 115 (12), 105 (11), 91 (14). HRMS (EI, 70 eV): m/z calcd for C27H36O: 376.2766; found: 376.2766 [M+].
[bookmark: RG27007ST-15]15  
            
3-Methoxy-19-
            nor
            -cholesta-1,3,5(10)-triene (1a)
            A solution of compound 4a (50 mg, 0.133 mmol) and 10% Pd/C (150 mg) in EtOAc (1 mL) and EtOH (9 mL) was degassed (freeze, pump, thaw) and stirred under 1 atm of H2 at 23 °C for 3 d. Subsequently, the mixture was filtered through a pad of Celite (washing with 10 mL CH2Cl2) and the solvent was removed in vacuo. The residue was purified by column chromatography [SiO2, hexane-EtOAc (10:1), R
            
              f
             = 0.42] to obtain compound 1a (50 mg, 0.131 mmol, 98%) as a colorless oil and as two diastereoisomers (ratio 2.5:1 by 1H NMR). 1H NMR (500 MHz, CDCl3): δ (major diastereoisomer) = 0.62 (s, 3 H), 0.77 (d, J = 6.6 Hz, 3 H), 0.81 (d, J = 6.6 Hz, 3 H), 0.81 (d, J = 6.5 Hz, 3 H), 1.00-1.18 (m, 6 H), 1.21-1.34 (m, 6 H), 1.37-1.51 (m, 4 H), 1.57-1.63 (m, 1 H), 1.73-1.81 (m, 2 H), 2.00-2.20 (m, 3 H), 2.72-2.83 (m, 2 H), 3.70 (s, 3 H), 6.55 (d, J = 2.7 Hz, 1 H), 6.63 (dd, J = 2.8, 8.6 Hz, 1 H), 7.12 (d, J = 8.5 Hz, 1 H) ppm; δ (minor diastereoisomer) = 0.62 (s, 3 H), 0.80 (d, J = 6.3 Hz, 3 H), 0.80 (d, J = 6.6 Hz, 3 H), 0.87 (d, J = 6.5 Hz, 3 H), 1.00-1.18 (m, 6 H), 1.21-1.34 (m, 6 H), 1.37-1.51 (m, 4 H), 1.57-1.63 (m, 1 H), 1.73-1.81 (m, 2 H), 2.00-2.20 (m, 3 H), 2.72-2.83 (m, 2 H), 3.70 (s, 3 H), 6.55 (d, J = 2.7 Hz, 1 H), 6.63 (dd, J = 2.8, 8.6 Hz, 1 H), 7.12 (d, J = 8.5 Hz, 1 H) ppm. 13C{1H}-NMR (125 MHz, CDCl3): δ (major diastereoisomer) = 12.25 (CH3), 18.71 (CH3), 22.66 (CH3), 22.76 (CH3), 23.87 (CH2), 24.02 (CH2), 26.82 (CH2), 27.73 (CH2), 28.08 (CH), 28.15 (CH2), 29.93 (CH2), 35.28 (CH), 35.66 (CH2), 38.84 (CH), 39.46 (CH2), 39.90 (CH2), 42.88 (C), 43.77 (CH), 55.18 (CH3), 55.50 (CH), 56.04 (CH), 111.38 (CH), 113.75 (CH), 126.24 (CH), 133.08 (C), 138.06 (C), 157.36 (C) ppm; δ (minor diastereoisomer) = 12.01 (CH3), 18.70 (CH3), 22.57 (CH3), 22.82 (CH3), 23.84 (CH2), 23.95 (CH2), 26.80 (CH2), 27.73 (CH2), 28.02 (CH), 28.30 (CH2), 29.93 (CH2), 35.81 (CH), 36.20 (CH2), 38.84 (CH), 39.54 (CH2), 39.99 (CH2), 42.82 (C), 43.75 (CH), 55.18 (CH3), 55.46 (CH), 56.40 (CH), 111.38 (CH), 113.75 (CH), 126.24 (CH), 133.08 (C), 138.06 (C), 157.36 (C) ppm. IR (ATR): ν = 2929 (vs), 2868 (s), 1611 (m), 1501 (vs), 1466 (s), 1381 (m), 1281 (m), 1257 (s), 1238 (s), 1154 (m), 1043 (s), 1036 (s), 811 (m), 818 (s), 782 (m), 726 (w) cm-1. GC-MS (EI, 70 eV): m/z (%) = 382 (95) [M+], 242 (11), 227 (100), 199 (39), 186 (47), 173 (95), 160 (55), 147 (74), 121 (21), 95 (11). HRMS (CI, isobutane): m/z calcd for C27H43O: 383.3314; found: 383.3314 [M+ + H].
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