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Abstract


A formal synthesis of epoxyquinols A and B was completed in nine steps starting from benzoic acid. Enantioselectivity was established through an enzymatic arene dihydroxylation reaction performed by whole cells of Ralstonia eutropha B9 expressing benzoate dioxygenase. Subsequent formation of the enone core was facilitated by a Dauben–Michno-type oxidative transposition of an allylic tertiary alcohol.
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37 
          Methyl (1S,2S,6R)-2-{[tert-Butyl(dimethyl)silyl]oxy}-5-oxo-7-oxabicyclo[4.1.0]hept-3-ene-3-carboxylate (14)
Preparation of oxidizing solution: Ac2O (1.0 mL, 10.58 mmol) was added to CrO3 (388 mg, 3.88 mmol) under argon, and the mixture was warmed to 75 °C and stirred for 8 min. The resulting dark-brown solution was cooled to r.t. then further cooled in an ice bath before being diluted with CH2Cl2 (3 mL).
Oxidative transposition: A solution of tertiary alcohol 13 (800 mg, 2.66 mmol) in CH2Cl2 (6 mL) under argon was chilled in an ice bath. The oxidizing solution was added dropwise over 3 min. The resulting dark-brown mixture was stirred for 5 min and then the reaction was quenched by slow addition of EtOH (6 mL) and solid NaCO3 (1.0 g). The mixture was allowed to warm to r.t. and stirred for 20 min. The dark-brown mixture was then filtered through a pad of Celite and partitioned between Et2O (125 mL) and H2O (40 mL). The phases were separated and the organic layer was washed with H2O (3 × 30 mL), sat. aq NaHCO3 (2 × 30 mL), and brine (1 × 5 mL). The organic phase was dried (MgSO4), filtered, and concentrated under reduced pressure. Flash column chromatography (EtOAc–hexane, 1:10) gave enone 14 as a colorless oil; yield: 640 mg (81%) [α]D
          20 +252.18 (c 0.90, EtOAc); Rf
           = 0.51 (hexane–EtOAc, 5:1).
IR (neat): 3003, 2954, 28889, 1728, 1693, 1246, 1093, 1080, 854, 795 cm–1. 1H NMR (400 MHz, CDCl3): δ = 6.69 (d, J = 1.6 Hz, 1 H), 5.20 (s, 1 H), 3.85 (s, 3 H), 3.71 (dd, J = 3.7, 1.6 Hz, 1 H), 3.53 (m, 1 H), 0.88 (s, 9 H), 0.24 (s, 3 H), 0.14 (s, 3 H). 13C NMR (101 MHz, CDCl3): δ = 194.33, 165.61, 143.63, 130.23, 63.00, 56.86, 52.73, 25.58, 18.00, –4.54, –4.80. HRMS (ESI+): m/z [M + Na]+ calcd for C14H22NaO5Si = 321.1129; found: 321.1129. 









	
38 
          (1R,5S,6S)-5-{[tert-Butyl(dimethyl)silyl]oxy}-4-({[tert-butyl(dimethyl)silyl]oxy}methyl)-7-oxabicyclo[4.1.0]hept-3-en-2-one (4)
Preparation of oxidizing solution: Ac2O (0.27 mL, 2.92 mmol) was added to CrO3 (110 mg, 1.10 mmol) under argon, and the mixture was warmed to 75 °C and stirred for 10 min. The resulting dark-brown solution was then taken off the heat, allowed to cool to r.t., and then further cooled in an ice bath. Once chilled, the solution was diluted with CH2Cl2 (3 mL).Oxidative transposition
: A solution of tertiary alcohol 5 (141 mg, 0.36 mmol) in CH2Cl2 (2 mL) under argon was chilled to 0 °C in an ice bath. Once chilled, the solution was treated by dropwise addition of the oxidizing solution (1.5 mL) over 5 min. The resulting dark-brown mixture was stirred for 45 min. The reaction was then quenched by slow addition of MeOH (1 mL), and the mixture was warmed to r.t. and stirred for 10 min. The resulting mixture was partitioned between Et2O (50 mL) and H2O (5 mL). The organic layer was washed with sat. aq NaHCO3 (3 × 5 mL) and brine (1 × 1 mL) then dried (MgSO4), filtered, and concentrated under reduced pressure. Flash column chromatography [silica gel, hexane–EtOAc (100:1)] gave a colorless oil; yield: 108 mg (78%); [α]D
          20 +125.71 (c 1.32) [Lit.35 +129.1 (c 1.35, CHCl3)]; Rf
           = 0.74 (hexane–EtOAc, 3:1).
IR (neat): 2954, 2930, 2886, 2858, 1684, 1472, 1464, 1254, 1082, 832 cm–1. 1H NMR (400 MHz, CDCl3): δ = 6.10 (ddd, J = 3.6, 1.7, 0.7 Hz, 1 H), 4.57 (s, 1 H), 4.42 (dd, J = 16.7, 1.9 Hz, 1 H), 4.16 (ddd, J = 16.7, 1.7, 0.5 Hz, 1 H), 3.63 (dd, J = 3.6, 1.3 Hz, 1 H), 3.45 (ddd, J = 3.6, 1.9, 1.0 Hz, 1 H), 0.92 (s, 9 H), 0.92 (s, 9 H), 0.21 (s, 3 H), 0.18 (s, 3 H), 0.08 (s, 6 H). 13C NMR (101 MHz, CDCl3): δ = 193.25, 158.01, 120.25, 63.91, 62.97, 57.34, 52.99, 25.80, 25.57, 18.31, 17.95, –4.13, –4.69, –5.43, –5.54. HRMS (ESI+): m/z [M + H]+ calcd for C19H37O4Si2: 385.2225; found: 385.2229. 
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