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General Methods. Unless stated otherwise, all reactions were carried out in flame-dried 

glassware under a dry argon atmosphere. All solvents were purified and dried according 

to standard methods prior to use. 1H and 13C NMR spectra were recorded on a Varian 

instrument (300, 400 MHz and 75, 100 MHz, respectively) and internally referenced to 

tetramethylsilane signal or residual protio solvent signals. Data for 1H NMR are recorded 

as follows: chemical shift (δ, ppm), multiplicity (s = singlet, d = doublet, t = triplet, m = 

multiplet or unresolved, br = broad singlet, coupling constant(s) in Hz, integration). Data 

for 13C NMR are reported in terms of chemical shift (δ, ppm). 

 

The absolute configuration of 5a.  

 

 

To the known compound (R)-6 (109.0 mg, 0.42 mmol) in methanol (5 mL) was added 

10% Pd/C (45.0 mg) and then the reaction flask was charged with 1 atm of hydrogen. The 

reaction mixture was stirred at room temperature until the starting material disappeared 

(monitored by TLC). The crude reaction mixture was filtrated with celite and washed 

with EtOAc, the solvents were removed under reduced pressure. Then the residue was 

purified by silica gel column chromatography (PE/EtOAc = 20/1 to 10/1) to afford the 

hydrogenated products (87.8 mg, 81% yield). [α]D
20 = +101.6 (c = 1.0, CHCl3). 
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Copies of NMR Spectra and HPLC Chromatographs 
1H NMR Spectra of 3aa 

 
13C NMR Spectra of 3aa 

 



S4 
 

HPLC Chromatograph of 3aa 
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1H NMR Spectra of 3ab 

 
13C NMR Spectra of 3ab 

 



S7 
 

HPLC Chromatograph of 3ab 
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1H NMR Spectra of 3ac 

 
13C NMR Spectra of 3ac 
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HPLC Chromatograph of 3ac 
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1H NMR Spectra of 3ad 

 
13C NMR Spectra of 3ad 
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HPLC Chromatograph of 3ad 
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1H NMR Spectra of 3ae 

 
13C NMR Spectra of 3ae 
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HPLC Chromatograph of 3ae 
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1H NMR Spectra of 3af 

 
13C NMR Spectra of 3af 
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19F NMR Spectra of 3af 
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HPLC Chromatograph of 3af 
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1H NMR Spectra of 3ag 

13C NMR Spectra of 3ag 
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19F NMR Spectra of 3ag 
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HPLC Chromatograph of 3ag 
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1H NMR Spectra of 3ah 

 
13C NMR Spectra of 3ah 
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HPLC Chromatograph of 3ah 
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1H NMR Spectra of 3ai 

 
13C NMR Spectra of 3ai 
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HPLC Chromatograph of 3ai 
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1H NMR Spectra of 3aj 

13C NMR Spectra of 3aj 
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19F NMR Spectra of 3aj 
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HPLC Chromatograph of 3aj 
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1H NMR Spectra of 3ak 

 
13C NMR Spectra of 3ak 

 



S37 
 

HPLC Chromatograph of 3ak 
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1H NMR Spectra of 3al 

 
13C NMR Spectra of 3al 
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HPLC Chromatograph of 3al 
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1H NMR Spectra of 3ba 

 
13C NMR Spectra of 3ba 
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19F NMR Spectra of 3ba 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



S43 
 

HPLC Chromatograph of 3ba 
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1H NMR Spectra of 3ca 

13C NMR Spectra of 3ca 
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HPLC Chromatograph of 3ca 
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1H NMR Spectra of 3da 

13C NMR Spectra of 3da 
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HPLC Chromatograph of 3da 
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1H NMR Spectra of 3ea 

13C NMR Spectra of 3ea 
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HPLC Chromatograph of 3ea 
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1H NMR Spectra of 5aa 

 
13C NMR Spectra of 5aa 
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HPLC Chromatograph of 5aa 
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