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The enantiomeric excess (ee) of the products 9 were determined by chiral stationary 

phase HPLC using a Daicel Chiralpak IG or Daicel Chiralpak IC-3 or Daicel Chiralpak AD-

H column or Daicel Chiralpak ID column and hexane/2-propanol as the eluent. Retention 

times and solvent ratios are indicated in the respective entries. 
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Chiralpak IG, Hexane/i-PrOH = 90:10, mL/Min, Flow Rate 1.0 mL/min, 254 nm 

 

Chiralpak IG, Hexane/i-PrOH = 90:10, mL/Min, Flow Rate 1.0 mL/min, 254 

nm 

 

Racemic (±)-9a: 

 

 

Chiral (-)-9a (88% ee) 
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Chiralpak IG, Hexane/i-PrOH = 90:10, mL/Min, Flow Rate 1.0 mL/min, 254 nm 

 

Chiralpak IG, Hexane/i-PrOH = 90:10, mL/Min, Flow Rate 1.0 mL/min, 254 nm 

 

Chiral (-)-9a [>99% ee; Crystals after slow crystallization as mentioned in the manuscript] 

 

 

 

 

 

 

 

 

 

Chiral (-)-9a [43% ee; Filtrate after slow crystallization as mentioned in the manuscript] 
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Chiralpak AD-H, Hexane/i-PrOH = 90:10, mL/Min, Flow Rate 1.0 mL/min, 254 nm 

 

Chiralpak AD-H, Hexane/i-PrOH = 90:10, mL/Min, Flow Rate 1.0 mL/min, 254 nm 

 

Racemic (±)-9d: 

 

 

 

 

 

 

 

 

 

 

Chiral (-)-9d (92% ee) 

 

 

 

 

 

 

 

 

 



S-5 

 

Chiralpak IG, Hexane/i-PrOH = 90:10, mL/Min, Flow Rate 1.0 mL/min, 254 nm 

 

Chiralpak IG, Hexane/i-PrOH = 90:10, mL/Min, Flow Rate 1.0 mL/min, 254 nm 

 

Racemic (±)-9f: 

 

 

 

 

 

 

 

 

 

 

Chiral (-)-9f (91% ee) 
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Chiralpak IC-3, Hexane/i-PrOH = 80:20, mL/Min, Flow Rate 1.0 mL/min, 254 nm 

 

Chiralpak IC-3, Hexane/i-PrOH = 80:20, mL/Min, Flow Rate 1.0 mL/min, 254 nm 

 

Racemic (±)-9k: 

 

 

 

 

 

 

 

 

 

 

Chiral (-)-9k (93% ee) 
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Chiralpak IC-3, Hexane/i-PrOH = 90:10, mL/Min, Flow Rate 1.0 mL/min, 254 nm 

 

Chiralpak IC-3, Hexane/i-PrOH = 90:10, mL/Min, Flow Rate 1.0 mL/min, 254 nm 

 

Racemic (±)-9p: 

 

 

 

 

 

 

 

 

 

 

Chiral (-)-9p (96% ee) 
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Chiralpak IC-3, Hexane/i-PrOH = 90:10, mL/Min, Flow Rate 1.0 mL/min, 254 nm 

 

Chiralpak IC-3, Hexane/i-PrOH = 90:10, mL/Min, Flow Rate 1.0 mL/min, 254 nm 

 

Racemic (±)-9r: 

 

 

 

 

 

 

 

 

Chiral (-)-9r (95% ee) 
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Chiralpak IC-3, Hexane/i-PrOH = 90:10, mL/Min, Flow Rate 1.0 mL/min, 254 nm 

 

Chiral (-)-9r (>99% ee, single crystal used for X-ray structure analysis) 
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Chiralpak IC-3, Hexane/i-PrOH = 90:10, mL/Min, Flow Rate 1.0 mL/min, 254 nm 

 

Chiralpak IC-3, Hexane/i-PrOH = 90:10, mL/Min, Flow Rate 1.0 mL/min, 254 nm 

 

Racemic (±)-9s: 

 

 

Chiral (-)-9s (92% ee) 
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Chiralpak IG, Hexane/i-PrOH = 90:10, mL/Min, Flow Rate 1.0 mL/min, 254 nm 

 

Chiralpak IG, Hexane/i-PrOH = 90:10, mL/Min, Flow Rate 1.0 mL/min, 254 nm 

 

Racemic (±)-9u: 

 

Chiral (-)-9u (93% ee) 
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Chiralpak IG, Hexane/i-PrOH = 90:10, mL/Min, Flow Rate 1.0 mL/min, 254 nm 

 

Chiralpak IG, Hexane/i-PrOH = 90:10, mL/Min, Flow Rate 1.0 mL/min, 254 nm 

 

Racemic (±)-9x: 

 

 

 

 

 

 

 

 

 

 

Chiral (-)-9x (91% ee) 
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Chiralpak ID, Hexane/i-PrOH = 90:10, mL/Min, Flow Rate 1.0 mL/min, 254 nm 

 

Chiralpak ID, Hexane/i-PrOH = 90:10, mL/Min, Flow Rate 1.0 mL/min, 254 nm 

 

Racemic (±)-9oo: 

 

 

 

 

 

 

 

 

 

 

Chiral (-)-9oo (59% ee) 
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Chiralpak IC-3, Hexane/i-PrOH = 90:10, mL/Min, Flow Rate 1.0 mL/min, 254 nm 

 

Chiralpak IC-3, Hexane/i-PrOH = 90:10, mL/Min, Flow Rate 1.0 mL/min, 254 nm 

 

Racemic (±)-9y: 

 

Chiral (-)-9y (88% ee) 
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Chiralpak IC-3, Hexane/i-PrOH = 90:10, mL/Min, Flow Rate 1.0 mL/min, 254 nm 

 

Chiralpak IC-3, Hexane/i-PrOH = 90:10, mL/Min, Flow Rate 1.0 mL/min, 254 nm 

 

Racemic (±)-9aa: 

 

 

 

 

 

 

 

 

 

Chiral (-)-9aa (86% ee) 
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Chiralpak IC-3, Hexane/i-PrOH = 90:10, mL/Min, Flow Rate 1.0 mL/min, 254 nm 

 

Chiralpak IC-3, Hexane/i-PrOH = 90:10, mL/Min, Flow Rate 1.0 mL/min, 254 nm 

 

Racemic (±)-9dd: 

 

 

 

 

 

 

 

 

 

Chiral (-)-9dd (71% ee) 
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Chiralpak IG, Hexane/i-PrOH = 93:7, mL/Min, Flow Rate 0.7 mL/min, 254 nm 

 

Chiralpak IG, Hexane/i-PrOH = 93:7, mL/Min, Flow Rate 0.7 mL/min, 254 nm 

 

Racemic (±)-9gg: 

 

 

 

 

 

 

 

 

 

Chiral (-)-9gg (87% ee) 
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Chiralpak IG, Hexane/i-PrOH = 93:7, mL/Min, Flow Rate 0.7 mL/min, 254 nm 

 

Chiralpak IG, Hexane/i-PrOH = 93:7, mL/Min, Flow Rate 0.7 mL/min, 254 nm 

 

Racemic (±)-9hh: 

 

 

 

 

 

 

 

 

 

 

Chiral (-)-9hh (82% ee) 
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Chiralpak IG, Hexane/i-PrOH = 93:7, mL/Min, Flow Rate 0.7 mL/min, 254 nm 

 

Chiralpak IG, Hexane/i-PrOH = 93:7, mL/Min, Flow Rate 0.7 mL/min, 254 nm 

 

Racemic (±)-9pp: 

 

Chiral (-)-9pp (92.7% ee) 
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Chiralpak ID, Hexane/i-PrOH = 90:10, mL/Min, Flow Rate 1.0 mL/min, 254 nm 

 

Chiralpak ID, Hexane/i-PrOH = 90:10, mL/Min, Flow Rate 1.0 mL/min, 254 nm 

 

Racemic (±)-9oo: 

 

 

 

 

 

 

 

 

 

 

Chiral (-)-9oo (92% ee) 
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Chiralpak IG, Hexane/i-PrOH = 90:10, mL/Min, Flow Rate 1.0 mL/min, 254 nm 

 

Racemic (±)-9’a: 

 

 

 

 

 

 

 

 

 

 

 

Chiral 9’a (19% ee): 

 

 

 

 

 

 

 

 

 

 

 

 

Chiralpak IG, Hexane/i-PrOH = 90:10, mL/Min, Flow Rate 1.0 mL/min, 

254 nm 

 


