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1. General procedure for the preparation of epoxides

Method A: The epoxides of (()-1, (()-2, (()-4, (()-5, (()-6, (()-8, (()-9, (()-11, (()-12 were obtained by cyclization of the corresponding bromohydrin formed by reduction of (-bromopropiophenone, which can be prepared from bromation its corresponding acetophenones. To a solution of the corresponding ketone (50mmol) in glacial acetic acid (100ml) at room temperature was added bromine (2.6mL, 50mmol) in glacial acetic acid (10ml) in 1 hr, and the resulting solution was stirred at room temperature for 10 hrs. After removing most of the acetic acid in vacuo, the reaction mixture was poured into 100mL of water and extracted with ethyl acetate (4x50mL). The combined extracts were washed subsequently with water, 5% aqueous NaHCO3 and water, and then dried. After removal of the solvent, the residue was dissolved in methanol (50mL). Then the solution was cooled in ice bath to which sodium borohydride (52mmol) was added. After stirring for additional 10 hrs, potassium hydroxide (50mmol) was added. Stirring for 5 hrs more, the reaction was stopped by extraction with ether (3x50mL). The organic layer was washed twice with brine, and dried over magnesium sulfate. After removal of the solvent, the residue was further purified by flash chromatography. 

Method B: The epoxides of (()-3, (()-7, (()-10, (()-13, (()-15 were synthesized from the corresponding benzaldehydes precursors by reacting with trimethylsulfonium iodide. The corresponding aldehydes (20mmol), trimethylsulfonium iodide (20mmol), potassium hydroxide (40mmol) and water (0.1mL) were dissolved in 40mL of acetonitrile. After the solution was stirred under 60-65oC for 3 hrs, the reaction mixture was poured into 500mL of water, and the epoxide was extracted with ether (3x50mL). The collected ether fractions were washed twice with 100mL of brine, and then dried over magnesium sulfate. After removal of the solvent, the residue was further purified by flash chromatography. 

The epoxide (()-14 was purchased from Aldrich

2 General procedure for the synthesis of racemic diols

Racemic diols were prepared as follows by hydrolysis of the corresponding epoxides in acidic or basic solutions.

Method A: (()-16, (()-17, (()-19, (()-20, (()-21, (()-22, (()-23, (()-24, (()-25, (()-26, (()-27, (()-28, (()-29, (()-30, (()-25 were prepared in acidic condition. The corresponding epoxide (300mg) was dissolved in a mixture of 1, 4-dioxane (30mL) and water (15mL), and two drops of perchloric acid and ferrous sulfate (10mg) were added. The mixture was refluxed for 5 hrs and then neutralized by addition of saturated sodium bicarbonate solution and extraction with ether (3x20mL). The collected ether fractions were washed two times with 50mL of brine, dried over with magnesium sulfate. After removal of the solvent, the residue was further purified by flash chromatography. 

Method B: (()-18 was prepared in basic condition. The corresponding epoxide (300mg) was dissolved in a mixture of 1, 4-dioxane (30mL) and water (15mL), and sodium bicarbonate (200mg) was added. After refluxing for 5 hrs, the solution was neutralized by addition of saturated ammonium chloride solution and extracted with ether (3x20mL). The collected ether fractions were washed twice with 100mL of brine and then dried over magnesium sulfate. After removal of the solvent, the residue was further purified by flash chromatography.

3 Preparation of (R) - para-nitrostyrene oxide

To a stirred solution of (R)-(-)-1-(4-nitrophenyl)-1, 2-ethanediol (200mg, 1.1mmol, ee>98%) in absolute pyridine (5ml), was added  p-toluenesulfonyl chloride (190mg, 1.0mmol) at 0oC.  After 10 hrs of stirring, 50mL of saturated CuSO4 solution was added and then the mixture was extracted with ether (3x50mL) and dried with Na2SO4. After removing solvent, the residue was dissolved in methanol (2mL). The mixture was cooled in ice-salt bath before the methanolic solution (2.0mL) of NaOH (50mg, 1.25mmol) was added. The reaction mixture was stirred at -10 (C for 4hrs. The reaction was stopped by adding 50mL ether and 10mL water. The organic phase was separated and washed with brine, then dried. Removal of the solvent and the residue was further purified by chromatography method. The epoxide of (R)-1 (150 mg) was obtained in 83% yield with 98% ee, [(]D15 -41.3 (c 0.43, CHCl3), {Lit.8 [(]D20 +37.6 (c 1.99, CHCl3) for >98%ee, (S)}.






