
 
 

APPENDIX 

(1H-NMR 400 MHz, 13C-NMR 100 MHz, IR  and  HRMS) 

1H-NMR in CDCl3 

 

 

 

 

 

 

 

 

 

 

13C-NMR in CDCl3 
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FT-IR (neat) 

 

 

 

 

 

 

 

 

 

 

 

 

HRMS 
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1H-NMR in CDCl3 

 

 

 

 

 

 

 

 

 

 

 

13C-NMR in CDCl3 
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FT-IR (neat) 

 

 

 

 

 

 

 

 

 

 

 

 

HRMS 
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1H-NMR in CDCl3 

 

 

 

 

 

 

 

13C-NMR in CDCl3 
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FT-IR (neat) 

 

 

 

 

 

 

 

 

 

 

 

 

HRMS 
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1H-NMR in CDCl3 

 

 

 

 

 

 

 

 

 

 

 

13C-NMR in CDCl3 
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FT-IR (neat) 

 

 

 

 

 

 

 

 

 

 

 

 

 

HRMS 
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1H-NMR in DMSO-d6 

 

 

 

 

 

 

 

 

 

 

 

13C-NMR in DMSO-d6 
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FT-IR (KBr) 

 

 

 

 

 

 

 

 

 

 

 

 

HRMS 
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1H-NMR in DMSO-d6 

 

 

 

 

 

 

 

 

 

 

13C-NMR in DMSO-d6
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FT-IR (KBr) 

 

 

 

 

 

 

 

 

 

 

 

 

HRMS 
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1H-NMR in CDCl3 

 

 

 

 

 

 

 

 

 

 

 

13C-NMR in CDCl3 
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FT-IR (neat) 

 

 

 

 

 

 

 

 

 

 

 

 

HRMS 
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1H-NMR in CDCl3 

 

 

 

 

 

 

 

 

 

 

 

13C-NMR in CDCl3 
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FT-IR (KBr) 
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1H-NMR in CDCl3 

 

 

 

 

 

 

 

 

13C-NMR in CDCl3 
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FT-IR (neat) 

 

 

 

 

 

 

 

 

 

 

 

 

 

HRMS 
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Chromatogram of chiral HPLC 

Asymmetric reduction of ketone (91) with borane-THF and (R)-2-methyl-CBS-

oxazaborolidine (MeCBS) 1.0 eq. at room temperature 
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Asymmetric reduction of ketone (91) with borane-THF and (R)-2-methyl-CBS-

oxazaborolidine (MeCBS) 0.5 eq. at room temperature 
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Asymmetric reduction of ketone (91) with borane-THF and (R)-2-methyl-CBS-

oxazaborolidine (MeCBS) 0.25 eq. at room temperature 
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Asymmetric reduction of ketone (91) with borane-THF and (R)-2-methyl-CBS-

oxazaborolidine (MeCBS) 0.10 eq. at room temperature 
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Asymmetric reduction of ketone (91) with borane-THF and (R)-2-methyl-CBS-

oxazaborolidine (MeCBS) 0.10 eq. at 0 oC 
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Asymmetric reduction of ketone (91) with borane-THF and (R)-2-methyl-CBS-

oxazaborolidine (MeCBS) 0.10 eq. at -20 oC 
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Asymmetric reduction of ketone (91) with borane-THF and (R)-2-methyl-CBS-

oxazaborolidine (MeCBS) 0.10 eq. at -40 oC 
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Asymmetric reduction of ketone (91) with borane-THF and (R)-2-methyl-CBS-

oxazaborolidine (MeCBS) 0.10 eq. at -78 oC 
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Asymmetric reduction of ketone (91) with (+)-B-chlorodiisopinocampheyl borane 
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Asymmetric reduction of ketone (91) with (R)-1,1-binaphthol and lithium 

aluminium hydride 
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Asymmetric reduction of ketone (91) with sodium borohydride and L-tartaric 

acid 
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Asymmetric reduction of ketone (91) with sodium borohydride and β-

cyclodextrins 
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Asymmetric reduction of ketone (91) with (S)-1,1-binaphthol and lithium 

aluminium hydride 
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