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Abstract

A novel addition/trapping radical reaction to establish all-carbon chiral quaternary centers has been developed.
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[bookmark: RS11305ST-11]11  The ethyl addition products were formed in minor amounts depending on the chiral Lewis acid and/or template employed for the reaction.
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General Procedure for the Addition/Trapping Reaction
            

To a suspension of Lewis acid (0.2 mmol) in 1.5 mL of CH2Cl2 was added the chiral ligand (0.2 mmol) and stirred at r.t. for 2 h resulting in a clear solution. Substrate (0.2 mmol) in CH2Cl2 was added to above chiral Lewis acid and the reaction cooled to -78 °C and stirred for 1 h. The radical precursor (6 mmol) was added, followed by addition of allyltributyltin (0.62 mL, 2 mmol), Et3B (1 mL, 1 mmol) and 10 mL of O2. The reaction was allowed to reach r.t. over 12 h. The reaction mixture was diluted with CH2Cl2 (20 mL) and silica gel (4 g) was added. After removal of the solvent, the silica gel was washed with hexane (30 mL), followed by hexane-EtOAc (1:1, 30 mL). The hexane-EtOAc solution was concentrated to give the crude, which was purified by flash chromatography to give pure product. The enantio-meric purity was determined by chiral GC. Conditions for GC analyses: Supelco β-Dex 225 column, 30 m in length, 0.25 mm inner diameter, isotherm temperature program, and He as carrier gas (1 mL/min).

            
2-Isobutyl-2-methylpent-4-enoic Acid (2,2-Dimethyl-propionyl)amide (4)
            

Mp 67-68 °C; R
            
              f
             = 0.3 (hexane-EtOAc, 4:1); 70% ee (1 mL/min, T = 80 °C, t
            R1 = 42 min, t
            R2 = 43.6 min). IR (film): 1758, 1478, 1453 cm-1. 1H NMR (500 MHz, CDCl3): δ = 8.25 (br s, 1 H), 5.76 (m, 1 H), 5.15-5.10 (m, 2 H), 2.39 (dd, J = 14.0, 7.0 Hz, 1 H), 2.18 (dd, J = 14.5, 7.5 Hz, 1 H), 1.72 (m, 1 H), 1.62 (dd, J = 14.5, 7.0 Hz, 1 H), 1.41 (dd, J = 14.5, 5.5 Hz, 1 H), 1.24 (s, 9 H), 1.21 (s, 3 H), 0.92 (d, J = 6.5 Hz, 3 H), 0.87 (d, J = 6.5 Hz, 3 H). 13C NMR (125 MHz, CDCl3): δ = 175.0, 174.3, 133.1, 119.3, 48.5, 47.5, 44.7, 40.5, 27.1, 24.7, 24.5, 23.5, 21.3. HRMS: m/z calcd for C15H27NO2Na+: 276.1933; found: 276.1932.

            
2-(2,2-Dimethylpropyl)-2-methylpent-4-enoic Acid (2,2-Dimethylpropionyl)amide (18)
            

Mp 73-74 °C; R
            
              f
             = 0.33 (hexane-EtOAc, 4:1); 73% ee (1 mL/min, T = 75 °C, t
            R1 = 91.3 min, t
            R2 = 93.1 min). IR (film): 3054, 1758, 1478 cm-1. 1H NMR (500 MHz, CDCl3): δ = 8.29 (br s, 1 H), 5.73 (m, 1 H), 5.15-5.08 (m, 2 H), 2.39 (dd, J = 14.0, 6.5 Hz, 1 H), 2.13 (dd, J = 13.5, 8.0 Hz, 1 H), 1.87 (d, J = 14.5 Hz, 1 H), 1.45 (d, J = 15.0 Hz, 1 H), 1.29 (s, 3 H), 1.25 (s, 9 H), 0.96 (s, 9 H). 13C NMR (125 MHz, CDCl3): δ = 174.9, 174.3, 132.8, 119.5, 52.7, 47.9, 47.1, 40.5, 31.7, 31.2, 27.1, 21.7. HRMS: m/z calcd for C16H29NO2Na+: 290.2090; found: 290.2080.

            
2-Cyclohexylmethyl-2-methylpent-4-enoic Acid (2,2-Dimethyl-propionyl)amide (20)Mp 90-91 °C; R
              
                f
               = 0.33 (hexane-EtOAc, 4:1); 64% ee (1.6 mL/min, T = 123 °C, t
              R1 = 46.3 min, t
              R2 = 46.9 min). IR (film): 3054, 1758, 1479 cm-1. 1H NMR (400 MHz, CDCl3): δ = 8.24 (br s, 1 H), 5.75 (m, 1 H), 5.16-5.08 (m, 2 H), 2.38 (dd, J = 14.0, 6.8 Hz, 1 H), 2.18 (ddt, J
              d = 14.0, 8.0 Hz, J
              t = 1.2 Hz, 1 H), 1.69-1.56 (m, 7 H), 1.40-1.35 (m, 2 H), 1.25 (s, 9 H), 1.20 (s, 3 H), 1.18-1.06 (m, 2 H), 0.99-0.88 (m, 2 H). 13C NMR (100 MHz, CDCl3): δ = 175.0, 174.3, 133.1, 119.2, 47.38, 47.35, 44.7, 35.1, 34.3, 34.2, 27.1, 26.31, 26.27, 26.1, 21.5. HRMS: m/z calcd for C18H31NO2Na+: 316.2246; found: 316.2256.
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