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Abstract

A novel, facile and practical approach to preparation of new enantiopure N-ferrocenylmethyl azetidin-2-yl(diphenyl)methanol has been developed. In the presence of a catalytic amount of the chiral N-ferrocenylmethyl azetidin-2-yl(diphenyl)methanol, the enantioselective ethylation and arylation of arylaldehydes afforded addition products with enantioselectivities of up to 98.4% ee and 95.7% ee, respectively.
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Enantioselective Addition of Diethylzinc to Benzaldehyde: A solution of diethylzinc (1 M in n-hexane, 1.1 mL) was added to a solution of a chiral catalyst 6 (0.015 mmol, 3 mol%) in anhyd toluene under a nitrogen atmosphere. The mixture was cooled to 0 °C, and stirred for 30 min. Freshly distilled benzaldehyde (0.05 mL, 0.5 mmol) was added to the mixture. The resulting mixture was stirred for 10 h at 0-5 °C and was allowed to warm to the r.t., and stirring was continued for another 38 h at the same temperature. The reaction was quenched by the addition of sat. aq NH4Cl (4 mL). The mixture was extracted with Et2O (3 × 8 mL). The combined organic layers were washed with brine, dried over anhyd Na2SO4 and evaporated under reduced pressure. Purification of the residue by the preparative silica gel TLC plate (hexane-EtOAc = 4:1) afforded the (S)-1-phenyl-1-propanol. The ee was determined by HPLC analyses using a chiral column (a Chiralcel OD); hexane-i-PrOH = 100:2, flow rate: 0.6 mL/min, t
            R(R) = 19.6 min, t
            R(S) = 23.8 min.
[bookmark: RW18206ST-22]22  
            
Asymmetric Arylation of Arylaldehydes Catalyzed by 6; General Procedure: A dried Schlenk tube containing toluene (2 mL), aryl boronic acid (122 mg, 1 mmol), and diethylzinc (3 mmol, 1.0 M solution in hexanes) was heated at 60 °C for 12 h. After the mixture was cooled to r.t., the chiral amino alcohol ligand 6 (43.7 mg, 0.1 mmol) was added. The mixture was stirred for another 15 min. It was cooled to -20 °C, and the aldehyde (1 mmol) was subsequently added under nitrogen atmosphere. After 48 h at -20 °C, the reaction was quenched by the addition of sat. aq NH4Cl (8 mL). The mixture was extracted with CH2Cl2 (3 × 10 mL). The combined organic layers were washed with brine, dried over anhyd Na2SO4 and evaporated under reduced pressure. Purification of the residue by the preparative silica gel TLC plate (hexane-EtOAc) afforded the pure diarylmethanol. The ee was determined by HPLC analyses using a chiral column: Chiralcel OB, Chiralcel OD or Chiralpak AD.
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