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Abstract


Catalytic asymmetric syntheses of syn aldols with a methyl ketone functionality were studied to confirm the generality of the methodology. In addition, catalytic asymmetric synthesis of anti aldols with a thioamide group was carefully examined, giving the desired products, albeit with moderate diastereoselectivity.
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          24 –19.8 (c 0.33, CHCl3). 
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[bookmark: OR000-13]13 
          General Procedure for the anti-Selective Catalytic Asymmetric Aldol Reaction of Thioamide 10
A flame-dried test tube (20 mL) equipped with a magnetic stirring bar and a three-way glass stopcock was charged with (R)-Tol-BINAP (8.1 mg, 0.012 mmol, 2 mol%), 4-methoxyphenol (1.5 mg, 0.012 mmol, 2 mol%), and mesitylcopper (2.2 mg, 0.012 mmol, 2 mol%) in a glove box. To this mixture was added THF (0.4 mL) with a syringe at r.t. After 2 min of stirring at the same temperature, a yellow solution of (R)-Tol-BINAP/mesitylcopper/4-methoxyphenol was obtained, which was used within 15 min. A flame-dried test tube (20 mL) was charged with N,N-diallylbut-3-enethioamide (4b) (130 mg, 0.718 mmol, 1.2 equiv), 3-phenylpropanal (1b) (80 mg, 0.6 mmol, 1.0 equiv), and dry THF (2.6 mL), and reaction mixture was cooled to –70 °C. To the resulting solution was added dropwise the (R)-Tol-BINAP/mesitylcopper/4-methoxyphenol solution within 1 min to run the reaction. After 6 h of stirring at –70 °C, a solution of acetic acid in THF (0.1 M/THF, 1 mL) and saturated NH4Cl aq. (1 mL) were added to the reaction mixture. The mixture was extracted with EtOAc. The combined organic layers were washed with brine and dried with Na2SO4. The filtrate was concentrated under reduced pressure. The chemical yield of the crude mixture was determined by 1H NMR spectroscopy with 3,4,5-trichloropyridine as an internal standard, and the diastereomeric ratio was also determined by 1H NMR spectroscopy of the crude mixture. The residual product was purified by silica gel column chromatography. Enantiomeric excess was determined by HPLC analysis. Racemic samples were obtained with the same procedure by using rac-BINAP as the ligand. Compound 10b: Yield 95%; pale yellow oil; 1H NMR (400 MHz, CDCl3): δ = 7.30–7.24 (m, 2 H), 7.22–7.14 (m, 3 H), 5.99–5.74 (m, 3 H), 5.35–5.10 (m, 6 H), 4.91 (ddd, J = 14.9, 5.1, 0.7 Hz, 1 H), 4.39–4.25 (m, 2 H), 4.20–4.06 (m, 2 H), 3.55–3.42 (m, 2 H), 2.98–2.88 (m, 1 H), 2.71–2.61 (m, 1 H), 2.02–1.89 (m, 1 H), 1.81–1.69 (m, 1 H); 13C NMR (100 MHz, CDCl3): δ = 204.2, 142.6, 137.0, 131.0, 130.7, 128.6, 128.5, 125.9, 118.6, 118.5, 73.9, 60.3, 55.7, 52.7, 35.6, 32.3; IR (NaCl): 3446, 3082, 1639, 1217, 1133 cm–1; HRMS (ESI): m/z calcd. for C19H25NOSNa [M + Na]+: 338.1549; found: 338.1549; [α]D
          24 = +33.2 (c = 1.35, CHCl3); 72% ee determined by chiral HPLC analysis, HPLC: CHIRALCEL IE (Ø 0.46 cm x 25 cm), 2-propanol/n-hexane = 1:20, flow rate 0.5 mL/min, detection 254 nm, tR = 19.5 min (major), 22.5 min (minor). 
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