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Abstract


A series of new dihydrobenzooxophosphole-based Lewis base organocatalysts were designed and synthesized. They are shown to be effective in trichlorosilane-mediated stereoselective conjugate reductions of C=C bonds. DFT calculations reveal that the strong hydrogen bonds between the amide linker and the chloride on silicon in the transition state contribute to the high reactivity of the catalyst.
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           = 2.50 (major), 2.80 (minor) min. NMR data match those reported in the literature.17 1H NMR (500 MHz, CDCl3): δ = 7.96 (d, J = 7.9 Hz, 2 H), 7.57 (t, J = 7.3 Hz, 1 H), 7.47 (t, J = 7.6 Hz, 2 H), 7.35–7.21 (m, 4 H), 7.35–7.28 (m, 2 H), 7.23 (t, J = 6.8 Hz, 1 H), 3.54 (sextet, J = 6.9 Hz, 1 H), 3.33 (dd, J = 16.5, 5.7 Hz, 1 H), 3.22 (dd, J = 16.5, 8.3 Hz, 1 H), 1.37 (d, J= 6.9 Hz, 3 H). 13C NMR (125 MHz, CDCl3): δ = 199.1, 146.6, 137.2, 133.0, 128.6, 128.5, 128.1, 126.9, 126.3, 47.0, 35.6, 21.9.(S)-1-Phenyl-3-(4-(trifluoromethyl)phenyl)butan-1-one (2b): Yield: 92%; 89.4:10.6 er; SFC (ES Industries CCA column 4.6 × 100 mm, 3 μm: 35 °C, A: CO2, B: isopropanol; gradient: 1% B to 3% B in 3 min, to 50% B in 5 min; 3 mL/min, λ = 220 nm): tR
           = 1.69 (major), 1.91 (minor) min. NMR data match those reported in the literature.18 1H NMR (400 MHz, CDCl3): δ = 7.97–7.92 (m, 2 H), 7.60–7.56 (m, 3 H), 7.50–7.45 (m, 2 H), 7.41 (d, J = 8.3 Hz, 2 H), 3.69 (sextet, J = 6.9 Hz, 1 H), 3.35 (dd, J = 16.8, 6.4 Hz), 3.25 (dd, J = 16.9, 7.5 Hz, 1 H), 1.39 (d, J = 7.0 Hz, 3 H). 13C NMR (100 MHz, CDCl3): δ = 198.4, 150.6, 137.0, 133.2, 128.6, 128.0, 127.3, 125.5 (q, J = 3.8 Hz), 46.5, 35.3, 21.9.(S)-3-(4-Chlorophenyl)-1-phenylbutan-1-one (2c): Yield: 94%; 90.2:9.8 er; SFC (ES Industries CCA column 4.6 × 100 mm, 3 μm: 35 °C, A: CO2, B: methanol; gradient: 1% B to 3% B in 3 min, to 50% B in 5 min; 3 mL/min, λ = 220 nm): tR
           = 2.93 (major), 3.51 (minor) min. NMR data match those reported in the literature.18 1H NMR (400 MHz, CDCl3): δ = 7.95–7.92 (m, 2 H), 7.60–7.56 (m, 1 H), 7.50–7.45 (m, 2 H), 7.30–7.27 (m, 2 H), 7.25–7.21 (m, 2 H), 3.52 (sextet, J = 6.9 Hz, 1 H), 3.29 (dd, J = 16.7, 6.3 Hz), 3.2 (dd, J = 16.7, 7.7 Hz, 1 H), 1.35 (d, J= 7.0 Hz, 3 H). 13C NMR (100 MHz, CDCl3): δ = 198.7, 145.0, 137.1, 133.1, 131.9, 128.6, 128.3, 128.0, 46.8, 35.0, 22.0.(S)-3-(2-Methoxyphenyl)-1-phenylbutan-1-one (2d): Yield: 89%; 88.1:11.9 er; SFC (Lux Cel 1 column 4.6 × 100 mm,
3 μm: 35 °C, A: CO2, B: methanol; gradient: 1% B to 3% B in 3 min, to 50% B in 5 min; 3 mL/min, λ = 220 nm): tR
           = 3.94 (major), 4.27 (minor) min. NMR data match those reported in the literature.19 1H NMR (500 MHz, CDCl3): δ = 7.90 (d, J = 7.8 Hz, 2 H), 7.45 (t, J = 7.3 Hz, 1 H), 7.36 (t, J = 7.6 Hz, 2 H), 7.15 (d, J = 7.3 Hz, 1 H), 7.11 (t, J = 7.7 Hz, 1 H), 6.85 (t, J = 7.4 Hz, 1 H), 6.77 (d, J = 8.1 Hz, 1 H), 3.78–3.73 (m, 1 H), 3.73 (s, 3 H), 3.27 (dd, J = 15.8, 4.8 Hz, 1 H), 2.97 (dd, J = 15.7, 9.2 Hz, 1 H), 1.23 (d, J = 7.0 Hz, 3 H). 13C NMR (125 MHz, CDCl3): δ = 199.7, 156.9, 137.3, 134.5, 132.8, 128.5, 128.2, 127.2, 126.9, 120.7, 110.6, 55.3, 46.0, 29.6, 19.7. 









	
13 (S)-isomer was assigned by comparison to the reported data in ref. 4b. 
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