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1. Modified preparation of anti-epoxide (-)-11 by TFDO oxidation of diene (-)-SI-1  

To a solution of diene (-)-SI-1 (108.6 mg, 0.43 mmol) in CH3CN (7.0 mL) and H2O (7.0 mL) included in a 

micro-wave vial (10-20 mL), was added powdered NaHCO3 (364 mg, 4.3 mmol) with stirring. The reaction vial 

was cooled at -15 C, then 1,1,1-trifluoroacetone (0.31 mL, 3.4 mmol) and Oxone (320 mg, 0.52 mmol) were 

added successively without stirring. After sealing the vial, the reaction mixture was kept at -15 C for 3 h with 

stirring vigorously. The reaction mixture was poured into a beaker including 20 mL of tert-butyl methyl ether 

(TBME) to make a suspension. After filtration over celite under reduced pressure, saturated aqueous NaHCO3 

(50 mL) was added to the filtrate. The mixture was extracted with TBME, then the organic layer was dried over 

MgSO4, filtered, and evaporated to give a residue, which was purified by silica gel column chromatography 

(eluent; Hexane : AcOEt = 19:1) to afford (-)-11 (83.9 mg, 0.32 mmol) in 74% yield.  

*This procedure reduced cost of this step to 1/6 compared to the previous method [10, 11]. 

 

 

2. Synthesis of (-)-15 

 Anti-epoxide (+)-11 (107.3 mg, 0.40 mmol) was converted to (-)-15 (57.4 mg, 46% in 3 steps) by the same 

procedure in the literature [13]. (-)-15: Colorless oil; [α]D 20 -15.1 (c 0.49, CHCl3); IR νmax (film) 3497 (OH), 1724 

(C=O), 1653 (C=C) cm-1; 1H-NMR (300 MHz; CDCl3) δ 1.25-1.70 (10H, m), 3.17 (1H, d, J =11.5 Hz, 5-OH), 3.58 

(3H, s, 6-OMe), 3.82 (3H, s, COOMe), 3.83 (1H, m, H-5), 4.28 (1H, d, J = 5.2 Hz, H-6), 4.48 (1H, dd, J = 5.6, 3.2 Hz, 

H-3), 4.66 (1H, ddd, J = 5.6, 3.5, 0.6 Hz, H-4), 6.83 (1H, dd, J = 3.2, 0.9 Hz, H-2); 13C-NMR (75.5 MHz; CDCl3) δ 

23.7, 23.9, 24.9, 35.7, 37.2, 52.2, 61.2, 68.0, 72.1, 72.9, 74.2, 111.7, 130.0, 137.8, 166.7; HREIMS m/z calcd for C15H22O6 

(M)+ 298.1416, found 298.1420.  
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3．1H- and 13C-NMR spectra of new compounds 

 

Figure S1: 1H- NMR spectrum of (-)-15 in CDCl3 (300 MHz,) 
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Figure S2: 13C- NMR spectrum of (-)-15 in CDCl3 (75.5 MHz)  
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Figure S3: 1H- NMR Spectrum of (-)-12 in acetone-d6 (400 MHz) 
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Figure S4: 13C-NMR Spectrum of (-)-12 in acetone-d6 (100 MHz) 
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Figure S5: 1H- NMR Spectrum of (+)-12 in acetone-d6 (600 MHz) 
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Figure S6: 13C-NMR Spectrum of (+)-12 in acetone-d6 (125 MHz) 
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Figure S7: 1H- NMR Spectrum of (-)-16 in C6D6 (300 MHz) 
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Figure S8: 13C-NMR Spectrum of (-)-16 in C6D6 (75.5 MHz) 
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Figure S9: 1H- NMR Spectrum of (+)-16 in C6D6 (600 MHz) 
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Figure S10: 13C-NMR Spectrum of (+)-16 in C 6D6  (150 MHz) 
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Figure S11: 1H- NMR Spectrum of (-)-19 in CDCl3 (600 MHz)  
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Figure S12: 13C-NMR Spectrum of (-)-19 in CDCl3 (150 MHz) 
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Figure S13: 1H- NMR Spectrum of (+)-19 in CDCl3 (400 MHz) 

  

Figure S14: 13C-NMR Spectrum of (+)-19 in CDCl3 (100 MHz) 
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Figure S15: 1H- NMR Spectrum of (-)-22 in CDCl3 (600 MHz) 
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Figure S16: 13C-NMR Spectrum of (-)-22 in CDCl3 (150 MHz) 
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Figure S17: 1H- NMR Spectrum of (+)-22 in CDCl3 (400 MHz) 

  

Figure S18: 13C-NMR Spectrum of (+)-22 in CDCl3 (100 MHz) 
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Figure S19: 1H- NMR Spectrum of (+)-13 in CDCl3 (300 MHz)  
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Figure S20: 13C-NMR Spectrum of (+)-13 in CDCl3 (75.5 MHz) 
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Figure S21: 1H- NMR Spectrum of (-)-13 in CDCl3 (600 MHz) 
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Figure S22: 13C-NMR Spectrum of (-)-13 in CDCl3 (150 MHz) 
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Figure S23: 1H- NMR Spectrum of (+)-17 in acetone-d6 (300 MHz)  
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Figure S24: 13C-NMR Spectrum of (+)-17 in acetone-d6 (75.5 MHz) 
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Figure S25: 1H- NMR Spectrum of (-)-17 in acetone-d6 (600 MHz)  
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Figure S26: 13C-NMR Spectrum of (-)-17 in acetone-d6 (150 MHz) 
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Figure S27: 1H- NMR Spectrum of (-)-20 in acetone-d6 (600 MHz)  
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Figure S28: 13C-NMR Spectrum of (-)-20 in acetone-d6 (150 MHz) 

 

 



SM-30 

 

Figure S29: 1H- NMR Spectrum of (+)-20 in acetone-d6 (400 MHz)  

 

Figure S29: 13C-NMR Spectrum of (+)-20 in acetone-d6 (100 MHz) 
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Figure S31: 1H- NMR Spectrum of (+)-23 in CDCl3 (600 MHz)  
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Figure S32: 13C-NMR Spectrum of (+)-23 in CDCl3 (150 MHz) 
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Figure S33: 1H- NMR Spectrum of (-)-23 in CDCl3 (400 MHz)  

 

Figure S34: 13C-NMR Spectrum of (-)-23 in CDCl3 (100 MHz) 
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Figure S35: 1H- NMR Spectrum of (+)-6 in acetone-d6 (400 MHz) 
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Figure S36: 13C-NMR Spectrum of (+)-6 in acetone-d6 (100 MHz) 
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Figure S37: 1H- NMR Spectrum of (-)-6 in acetone-d6 (600 MHz)  
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Figure S38: 13C-NMR Spectrum of (-)-6 in acetone-d6 (100 MHz) 
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Figure S39: 1H-NMR Spectrum of (+)-14 in acetone-d6 (600 MHz) 
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Figure S40: 13C-NMR Spectrum of (+)-14 in acetone-d6 (100 MHz) 
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Figure S41: 1H- NMR Spectrum of (-)-14 in acetone-d6 (600 MHz)  
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Figure S42: 13C-NMR Spectrum of (-)-14 in acetone-d6 (150 MHz) 
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Figure S43: 1H- NMR Spectrum of (+)-7 in acetone-d6 (400 MHz)  
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Figure S44: 13C-NMR Spectrum of (+)-7 in acetone-d6 (100 MHz) 
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Figure S45: 1H- NMR Spectrum of (-)-7 in acetone-d6 (400 MHz)  
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Figure S46: 13C-NMR Spectrum of (-)-7 in acetone-d6 (100 MHz) 
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Figure S47: 1H- NMR Spectrum of (-)-18 in acetone-d6 (400 MHz)  
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Figure S48: 13C-NMR Spectrum of (-)-18 in acetone-d6 (400 MHz) 
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Figure S49: 1H- NMR Spectrum of (+)-18 in acetone-d6 (400 MHz) 
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Figure S50: 13C-NMR Spectrum of (+)-18 in acetone-d6 (100 MHz) 
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Figure S51: 1H- NMR Spectrum of (-)-8 in acetone-d6 (600 MHz) 
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Figure S52: 13C-NMR Spectrum of (-)-8 in acetone-d6 (150 MHz) 
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Figure S53: 1H- NMR Spectrum of (+)-8 in acetone-d6 (400 MHz) 

  

Figure S54: 13C-NMR Spectrum of (+)-8 in acetone-d6 (100 MHz) 

 



SM-53 

 

Figure S55: 1H- NMR Spectrum of (-)-21 in acetone-d6 (600 MHz)  
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Figure S56: 13C-NMR Spectrum of (-)-21 in acetone-d6 (150 MHz) 
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Figure S57: 1H- NMR Spectrum of (+)-21 in acetone-d6 (400 MHz) 

  

Figure S58: 13C-NMR Spectrum of (+)-21 in acetone-d6 (100 MHz) 
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Figure S59: 1H- NMR Spectrum of (-)-24 in acetone-d6 (600 MHz) 
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Figure S60: 13C-NMR Spectrum of (-)-24 in acetone-d6 (150 MHz) 
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Figure 61: 1H- NMR Spectrum of (+)-24 in acetone-d6 (400 MHz)   

 

Figure S62: 13C-NMR Spectrum of (+)-24 in acetone-d6 (100 MHz) 
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Figure S63: 1H- NMR Spectrum of (-)-9 in CDCl3 (600 MHz)  
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Figure S64: 13C-NMR Spectrum of (-)-9 in acetone-d6 (150 MHz) 
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Figure S65: 1H- NMR Spectrum of (+)-9 in acetone-d6 (400 MHz)  

 

Figure S66: 13C-NMR Spectrum of (+)-9 in acetone-d6 (100 MHz) 

 


