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1 
General

All chemicals and solvents were used as received unless otherwise stated. THF (Na, benzophenone), toluene (Na, benzophenone), CH2Cl2 (CaH2), hexane (CaH2), methanol (Mg) were distilled under argon from the drying agent indicated. 1H and 13C NMR spectra were recorded with a Varian VXR 300 (300/75 MHz), Varian Unity 500 (500/125 MHz), Varian Inova (400/100 MHz) or Gemini 300 S (300/75 MHz) instrument. Abbreviations for 1H NMR: s = singlet, d = doublet, t = triplet, m = multiplet, Ar = aromatic; abbreviations for 13C NMR: p = primary, s = secondary, t = tertiary, q = quaternary carbon atom as determined by ATP and DEPT experiments. Preparative liquid chromatography was performed on straight phase silica gel (Merck 60, 230 – 400 mesh, 0.040 – 0.063 mm) or on neutral aluminum oxide (Merck, 60 PF254 Type E), with the eluent indicated. Infrared spectra were recorded on a Perkin-Elmer FT-IR 1750. Mass spectra were recorded on a Finnigan SSQ 7000 and HRMS on a Finnigan MAT 95, respectively. Optical rotations were measured with a Perkin Elmer P 241 polarimeter in a 10 cm cell with the solvent indicated. Chiral HPLC analysis was performed on a Hewlett-Packard 1050 system and Chiracel OD, AD, or (S,S)-Whelk O-1 columns.



Diethylzinc addition to aldehydes (general protocol)

The ligand (0.005 mmol, 1 mol%) was weight into a 10 ml vial, a magnetic stirring bar was added and the vial was closed. The vial was flushed with argon toluene (1 mL) and diethylzinc (1 mL, 1 mmol, 1 M solution in hexane) was added and the mixture was stirred for 30 min. at room temperature. The resulting yellow solution was cooled to 0 °C, the aldehyde was added and the solution was kept at this temperature for 12 h. The reaction mixture was quenched with 1 M HCl, filtered over a short plug of silica to remove the inorganic salts and the solvent was evaporated in vacuo.

2 
1-Phenylpropanol
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According to the general protocol, benzaldehyde (50 µL, 0.5 mmol) and diethylzinc afforded the title compound as a colourless oil. – chiral GC (Lipodex G, 80iso10-1-100) Rt = 22.68 min, 23.88 min. or HPLC (Chiracel OD, n-heptane/i-PrOH = 98:2): Rt = 13.86 min, 15.90 min. – 1H NMR (400 MHz, CDCl3): δ = 0.90 (t, J = 7 Hz, 3 H, CH3), 1.77 (m, 2H), 4.57 (t, J = 7 Hz, 1 H, PhCH(OH)CH2), 7.31 (m, 5 H, HAr) ppm. – 13C NMR (100 MHz, CDCl3): δ = 10.1 (p, CH3), 31.8 (s), 75.9 (t), 125.8 (t, CAr), 127.3 (t, CAr), 128.2 (t, CAr), 144.30 (q, CAr) ppm.

3 
1-(4-Chloro-phenyl)-propanol
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According to the general protocol, p-chlorobenzaldehyde (70 mg, 0.5 mmol) and diethylzinc afforded the title compound as a colourless oil. – chiral GC (Chirasil-Dex, 60iso10-1-80) Rt = 53.34 min, 54.27 min. – 1H NMR (400 MHz, CDCl3): δ = 0.87 (t, J = 7 Hz, 3 H, CH3), 1.62 – 1.84 (m, 2H), 2.45 (s, br, 1 H , OH), 4.52 (t, J = 7 Hz, 1 H, PhCH(OH)CH2), 7.20 – 7.31 (m, 4 H, HAr) ppm. – 13C NMR (100 MHz, CDCl3): δ = 9.96 (p, CH3), 31.85 (s), 75.07 (t), 127.18 (t, CAr), 128.26 (t, CAr), 132.80 (q, CAr),142.85 (q, CAr) ppm.


1-(4-Methoxy-phenyl)-propanol
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According to the general protocol, p-methoxybenzaldehyde (61 µL, 0.5 mmol) and diethylzinc afforded the title compound as a colourless oil. – chiral GC (Chirasil-Dex, 80iso10-1-100) Rt = 41.70 min, 42.18 min. – 1H NMR (400 MHz, CDCl3): δ = 0.84 (t, J = 7 Hz, 3 H, CH3), 1.60 – 1.82 (m, 2H), 2.76 (s, br, 1 H , OH), 3.74 (s, 3 H, OCH3), 4.44 (t, J = 7 Hz, 1 H, PhCH(OH)CH2), 6.82 (d, J = 9 Hz, 2 H, HAr), 7.19 (d, J = 9 Hz, 2 H, HAr) ppm. – 13C NMR (100 MHz, CDCl3): δ = 10.19 (p, CH3), 31.70 (s), 55.09 (p,OCH3) 75.31 (t), 113.48 (t, CAr), 127.04 (t, CAr), 136.71 (q, CAr), 158.58 (q, CAr) ppm.

4 
1-(2-Methoxy-phenyl)-propanol
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According to the general protocol, o-methoxybenzaldehyde (60 µL, 0.5 mmol) and diethylzinc afforded the title compound as a colourless oil. – chiral GC (Chirasil-Dex, 100-3-160) Rt = 15.45 min, 16.77 min. – 1H NMR (400 MHz, CDCl3): δ = 0.94 (t, J = 7 Hz, 3 H, CH3), 1.76 – 1.85 (m, 2H), 2.55 (s, br, 1 H , OH), 3.83 (s, 3 H, OCH3), 4.78 (t, J = 7 Hz, 1 H, PhCH(OH)CH2), 6.82 (dd, J = 8.2 Hz, 1.1 Hz, 1 H, HAr), 6.94 (dt, J = 7.4 Hz, 0.8 Hz, 1 H, HAr), 7.22 (ddd, J = 7.4 Hz, 1.6 Hz, 0.8 Hz, 1 H, HAr), 7.29 (dd, J = 7.4 Hz, 1.6 Hz, 1 H, HAr) ppm. – 13C NMR (100 MHz, CDCl3): δ = 10.46 (p, CH3), 30.12 (s), 55.15 (p,OCH3), 72.24 (t), 110.33 (t, CAr), 120.51 (t, CAr), 126.88 (t, CAr), 127.99 (t, CAr), 132.20 (q, CAr), 156.38 (q, CAr) ppm.


1-Naphthalen-1-yl-propanol
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According to the general protocol, 1-naphthaldehyde (68 µL, 0.5 mmol) and diethylzinc afforded the title compound as a colourless oil. – chiral GC (Chirasil-Dex, 80-3-100) Rt = 50.20 min, 51.50 min. – 1H NMR (400 MHz, CDCl3): δ = 1.02 (t, J = 7 Hz, 3 H, CH3), 1.76 – 2.06 (m, 3H, CH2CH3 and OH), 5.38 (dd, J = 7 Hz, 5 Hz, 1 H, PhCH(OH)CH2), 6.43 – 7.55 (m, 3 H, HAr), 7.61 (d, br, J = 7.2 Hz, 1 H, HAr), 7.76 (d, br,  J = 8.2 Hz, 1 H, HAr), 7.84 – 7.87 (m, 1 H, HAr), 8.08 – 8.12 (m, 1 H, HAr) ppm. – 13C NMR (100 MHz, CDCl3): δ = 10.51 (p, CH3), 31.04 (s), 72.48 (t), 122.72 (t, CAr), 123.06 (t, CAr), 125.21 (t, CAr), 125.29 (t, CAr), 125.73 (t, CAr), 127.68 (t, CAr), 128.69 (t, CAr), 130.31 (q, CAr), 133. 62 (q, CAr), 140.01 (q, CAr) ppm.

5 
1-(3,5-Dimethoxy-phenyl)-propanol
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According to the general protocol, 3,5-dimethoxybenzaldehyde (83 mg, 0.5 mmol) and diethylzinc afforded the title compound as a colourless oil. – chiral GC (Chirasil-Dex, 80iso10-1-100) Rt = 53.74 min, 54.15 min. – 1H NMR (400 MHz, CDCl3): δ = 0.91 (t, J = 7 Hz, 3 H, CH3), 1.65 – 1.85 (m, 2H), 2.50 (s, br, 1 H , OH), 3.76 (s, 6 H, OCH3), 4.48 (t, J = 7 Hz, 1 H, PhCH(OH)CH2), 6.34 (t, J = 2.5 Hz, 1 H, HAr), 6.48 (d, J = 2.5 Hz, 1 H, HAr) ppm. – 13C NMR (100 MHz, CDCl3): δ = 10.16 (p, CH3), 31.74 (s), 55.21 (p,OCH3), 75.82 (t), 99.13 (t, CAr), 103.73 (t, CAr), 147.17 (q, CAr), 160.52 (q, CAr) ppm.

6 
1-(3,5-Bis-benzyloxy-phenyl)-propanol
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According to the general protocol, 3,5-dibenzyloxybenzaldehyde (159 mg, 0.5 mmol) and diethylzinc afforded the title compound as a colourless solid. – HPLC ((S,S)-Whelk-O 1, n‑heptane/i-PrOH = 95:5): Rt = 9.53 min, 11.32 min. – 1H NMR (400 MHz, CDCl3): δ = 0.88 (t, J = 7 Hz, 3 H, CH3), 1.65 – 1.82 (m, 2H), 2.45 (s, br, 1 H , OH), 4.47 (t, J = 7 Hz, 1 H, PhCH(OH)CH2), 4.98 (s, 4 H, PhCH2O), 6.51 (t, J = 2.2 Hz, 1 H, HAr), 6.48 (d, J = 2.2 Hz, 1 H, HAr), 7.26 – 7.41 (m, 10 H, HAr) ppm. – 13C NMR (100 MHz, CDCl3): δ = 10.11 (p, CH3), 31.74 (s), 69.91 (s,OCH2), 75.69 (t), 100.81 (t, CAr), 104.93 (t, CAr), 127.35 (t, CAr), 127.75 (t, CAr), 128.34 (t, CAr), 136.67 (q, CAr), 147.22 (q, CAr), 159.67 (q, CAr) ppm.

7 
2-Methyl-1-phenyl-pent-1-en-3-ol
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According to the general protocol, α-methylcinnamaldehyde (73 mg, 0.5 mmol) and diethylzinc afforded the title compound as a colourless oil. – HPLC ((S,S)-Whelk-O 1, n‑heptane/i-PrOH = 99:1): Rt = 11.11 min, 12.08 min. – 1H NMR (400 MHz, CDCl3): δ = 0.92 (t, J = 7 Hz, 3 H, CH3), 1.65 (p, J = 7.4 Hz, 2H), 1.84 (d, J = 1.4 Hz, 3 H, CH3), 2.15 (s, br, 1 H, OH), 4.07 (t, br, J = 7 Hz, 1 H, PhCH(OH)CH2), 6.46 (s, br, 1 H, PhCHC), 7.16 – 7.34 (m, 5 H, HAr) ppm. – 13C NMR (100 MHz, CDCl3): δ = 10.10 (p, CH3), 13.04 (p, CH3), 27.85 (s), 79.38 (t), 125.75 (t), 126.19 (t), 127.90 (t), 128.78 (t), 137.44 (q), 139.87 (q) ppm.

8 
1-Cyclohexylpropanol
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According to the general protocol, cyclohexylcarbaldehyde (60 µL, 0.5 mmol) and diethylzinc afforded the title compound as a colourless oil. – chiral GC (Lipodex G, 60iso10-1-80) Rt = 28.05 min, 28.65 min.  – 1H NMR (400 MHz, CDCl3): δ = 0.95 (t, J = 7 Hz, 3 H, CH3), 0.95 – 1.05 (m, 8 H), 1.61 (s, br, 1 H, OH), 1.63 – 1.88 (m, 5 H), 3.54 (p, J = 6 Hz, 1 H. CH(OH)) ppm. – 13C NMR (100 MHz, CDCl3): δ = 10.234 (p, CH3), 26.21 (s), 26.50 (s), 28.33 (s), 28.68 (s), 43.11 (t), 77.51 (t, CH(OH)) ppm.

9 
2,2-Dimethyl-pentan-3-ol
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According to the general protocol, cyclohexylcarbaldehyde (60 µL, 0.5 mmol) and diethylzinc afforded the title compound as a colourless oil. – 1H NMR (400 MHz, CDCl3): δ = 0.89 (s, 9 H, CH3), 1.01 (t, J = 7 Hz, 3 H, CH3), 1.18 – 1.65 (m, 2 H, CH(OH)CH2CH3), 2.00 (s, br, 1 H, OH), 3.10 (d, br, J = 10 Hz, tBuCH(OH)CH2) ppm. – 13C NMR (100 MHz, CDCl3): δ = 11.64 (p, CH3), 24.26 (q), 25.74 (s), 34.96 (s), 81.64 (t, CH(OH)) ppm. For stereochemical analysis, the title compound was converted into the camphanic ester according to the following procedure: To a solution of the title compound (30 mg) in abs. dichloromethane under argon was added DMAP (100 mg, 0.82 mmol) and (1S)-camphanic chloride (ee > 99%) (100 mg, 0.46 mmol) and the mixture was stirred for 12 h at room temperature. The reaction mixture was quenched with water, dichloromethane was added and the organic layer was subsequently extracted with 1 M HCl and NaHCO3 solution and dried over MgSO4. After removal of the solvent, 50 mg of the crude camphanic ester was obtained and analysed without further purification. – GC (OV-17, 60-10-260) Rt = 14.82 min, 15.01 min.
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