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Abstract

The enantioselective synthesis of acyclic pyrrole carbinols via ligand-mediated addition of lithium pyrrolate to aldehydes, and subsequent exploitation of the resulting stereocentre as a stereodirecting group in syn- or anti-selective 1,3-reductions of ketone functionality in the parent aldehyde is described.
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(1
            R
            ,3
            R
            )-2,2-Dimethyl-1-pyrrol-1-yl-pentane-1,3-diol (
            4a).
            To a solution of 2i (231 mg, 1.18 mmol) in Et2O (6 mL) was added freshly prepared zinc borohydride (24 mL, 3.6 mmol, ca. 0.15 M in Et2O) at -35 °C. After stirring for 8 h the reaction was quenched with MeOH (5 mL) followed by the addition of sodium potassium tartrate solution (15 mL) and EtOAc (25 mL) then stirred for 10 min. The layers were separated and the aqueous phase further extracted with EtOAc (2 × 50 mL). The combined organics were washed with brine (15 mL), dried (MgSO4) and the solvent removed under reduced pressure. Analysis of the crude material by 1H NMR gave a selectivity of 94:6. The crude product was purified by flash column chromatography eluting with hexane-EtOAc (20:1 to 1:5) gave 4a as a colourless oil (209 mg, 90%) as a 16.6:1 mixture of diastereomers. [α]D
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            aHbCH3), 1.40-1.28 (1 H, ddq, J = 14.1, 10.5, 7.1 Hz, CHa
            H
            bCH3), 1.00 (3 H, s, CCH
            3), 0.98 (3 H, t, J = 7.1 Hz, CH2CH
            3), 0.67 (3 H, s, CCH
            3). 13C NMR (100 MHz, CDCl3): δ = 119.7 (CH), 107.5 (CH), 89.2 (CH), 79.3 (CH), 43.6 (C), 24.2 (CH2), 20.5 (CH3), 14.3 (CH3), 11.0 (CH3). IR (film): νmax = 3399 (br), 2972, 1472, 1261, 1077, 969 cm-1. MS (ESI): m/z calcd for C11H20NO2
            +: 198.1489. Found: 198.1492 [MH+].
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(
            R
            )-5-Hydroxy-4,4-dimethyl-hept-2-enoic Acid tert
            -Butyl Ester (
            13).
            To a suspension of NaH (17 mg, 0.42 mmol, 60% in mineral oils) in THF (1 mL) was added tert-butyl diethylphos-phonoacetate (0.12 mL, 0.5 mmol) at 0 °C. A solution of 4a (55 mg, 0.28 mmol) in THF (1 mL) was added dropwise and stirred for 20 min. The reaction was then filtered through a plug of silica (4 cm × 4 cm) and eluted with Et2O. Concentration under reduced pressure followed by flash column chromatography eluting with hexane-Et2O (20:1 to 1:5) gave (R)-13 as a colourless oil (61 mg, 97%). [α]D
            25 = +4.9 (c 1.0, CHCl3). 1H NMR (400 MHz): δ = 6.87 (1 H, d, J = 16.0 Hz, CH=CH), 5.72 (1 H, d, J = 16.0 Hz, CH=CH), 3.24 [1 H, br dd, J = 10.4, 2.0 Hz, CH(OH)], 1.55 [1 H, m, CH(OH)CH
            aHb], 1.48 [9H, s, C(CH
            3)3], 1.24 [1 H, m, CH(OH)CHa
            H
            b], 1.05 [6 H, s, C(CH3)2], 0.98 (3 H, t, J = 7.3 Hz, CH2CH
            3). 13C NMR (100 MHz): δ = 166.3 (C), 154.1 (CH), 121.3 (CH), 80.3 (C), 80.0 (CH), 41.7 (C), 28.1 (CH3), 24.7 (CH2), 22.8 (CH3), 22.4 (CH3), 11.2 (CH3). IR (film): νmax = 3418 (br), 2968, 1715, 1696, 1646, 1461, 1367, 1317, 1160, 976 cm-1. MS (ESI): m/z calcd for C13H25NO3
            +: 246.2064. Found: 246.2063 [MH+].
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