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Abstract

Nucleophilic addition of aryl Grignard reagents to (2R,3R,4R)-3,4-bis(benzyloxy)-2-(benzyloxymethyl)-3,4-dihydro-2H-pyrrole 1-oxide afford straightforwardly trihydroxylated pyrrolidine alkaloids. Organometallic additions take place with complete anti selectivity. In order to gain access to all four diastereomers with different configuration at C-2 and C-5, an oxidation-reduction protocol is developed. The high selectivity observed in the nucleophilic addition reaction allowed preparation of natural radicamine B in only two steps and high chemical yield.
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            2OH), 4.08 (t, J = 7.7 Hz, 1 H, H4), 4.31 (d, J = 10.2 Hz, 1 H, H2), 4.37 (dd, J = 7.5, 10.2 Hz, 1 H, H3), 6.87 (d, J = 8.7 Hz, 2 H, ArH), 7.32 (d, J = 8.7 Hz, 2 H, ArH). 13C NMR (100 MHz, D2O): d = 58.2 (CH2OH), 61.6 (C2), 62.8 (C4), 73.6 (C3), 77.1 (C5), 116.2 (Ar), 122.9 (Ar), 130.2 (Ar), 157.1 (Ar). Anal. Calcd for C11H16NO4Cl: C, 50.48; H, 6.48; N, 5.63. Found: C, 58.29; H, 6.73; N, 5.80.
Data for 2: [α]D
            20 +74 (c 0.29, H2O) [Lit. for natural compound: +72 (c 0.10, H2O);3a Lit. for synthetic enantiomer: -69 (c 0.20, H2O)5 and -72.7 (c 0.17, H2O)6]. 1H NMR (400 MHz, D2O): δ = 2.83-2.91 (m, 1 H, H5), 3.35 (pseudo t, J = 9.9 Hz, 1 H, CH
            2OH), 3.40-3.56 (m, 3 H, CH
            2OH + H4 + H3), 3.73 (pseudo t, J = 7.8 Hz, 1 H, H2), 6.92 (d, J = 8.0 Hz, 2 H, ArH), 6.37 (d, J = 8.0 Hz, 2 H, ArH). 13C NMR (100 MHz, D2O): d = 62.3 (C2), 63.5 (CH2OH), 63.8 (C4), 78.4 (C3), 82.9 (C5), 116.7 (Ar), 126.1 (Ar), 128.8 (Ar), 165.7 (Ar). Anal. Calcd for C11H15NO4: C, 58.66; H, 6.71; N, 6.22. Found: C, 58.50; H, 6.90; N, 6.31.
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