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Figure 1. 1H NMR (400 MHz, CDCl3) of 3p. 
 

 
S

O
2p

To
l

N
B

oc
H



Johnston, et al.                                                                                                                  Supporting Information II 

SI-II-4 
 

Figure 2. 13C NMR (100 MHz, CDCl3) of 3p. 
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Figure 3. 1H NMR (400 MHz, CDCl3) of 3r. 
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Figure 4. 13C NMR (100 MHz, CDCl3) of 3r. 
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Figure 5. 1H NMR (400 MHz, CDCl3) of ent-4b. 
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Figure 6. 13C NMR (100 MHz, CDCl3) of ent-4b. 
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Figure 7. 1H NMR (400 MHz, CDCl3) of ent-4p. 
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Figure 8. 13C NMR (100 MHz, CDCl3) of ent-4p. 
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Figure 9. 1H NMR (400 MHz, CDCl3) of ent-4r. 
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Figure 10. 13C NMR (100 MHz, CDCl3) of ent-4r. 
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Figure 11. 1H NMR (600 MHz, CDCl3) of 11. 
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Figure 12. 1H NMR (600 MHz, CDCl3) of 12. 
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Figure 13. 1H NMR (600 MHz, CDCl3) of 13. 
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Figure 14. 1H NMR (600 MHz, CDCl3) of 14. 
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Figure 15. 1H NMR (600 MHz, CDCl3) of 15. 
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Figure 16. 1H NMR (400 MHz, CDCl3) of 17. 
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Figure 17. 1H NMR (400 MHz, CDCl3) of 18. 
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Figure 18. HPLC trace of ent-4a.1 
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Figure 19. HPLC trace of ent-4b. 
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Figure 20. HPLC trace of ent-4c. 
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Figure 21. HPLC trace of ent-4d. 
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Figure 22. HPLC trace of ent-4e. 
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Figure 23. HPLC trace of ent-4f. 
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Figure 24. HPLC trace of ent-4g.1 
 

 

 
The variance in retention times is due to the very low polarity and slow flow rate of the mobile phase. 
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Figure 25. HPLC trace of ent-4h. 
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Figure 26. HPLC trace of ent-4i.1 
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Figure 27. HPLC trace of ent-4j. 
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Figure 28. HPLC trace of ent-4k.1 
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Figure 29. HPLC trace of ent-4l.1 
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Figure 30. HPLC trace of ent-4m. 
 

 

 
 
 
 
 

 
 

 
 

N
H

NO2

Boc



Johnston, et al.                                                                                                                  Supporting Information II 

SI-II-33 
 

Figure 31. HPLC trace of ent-4n. 
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Figure 32. HPLC trace of ent-4o.1 
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Figure 33. HPLC trace of ent-4p. 
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Figure 34. HPLC trace of ent-4q. 
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Figure 35. HPLC trace of ent-4r.1 
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Figure 36. HPLC trace of ent-4s. 
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Figure 37. HPLC trace of recrystallized 4a. 
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Figure 38. HPLC trace of recrystallized 4e. 
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Figure 39. HPLC trace of recrystallized 4k. 
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Figure 40. HPLC trace of recrystallized 4m. 
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Figure 41. HPLC trace of recrystallized 4n. 
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Figure 42. HPLC trace of recrystallized 4o. 
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Figure 43. HPLC trace of recrystallized 4p. 
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1 Assays for racemic and enantioenriched samples were often separated by months or years. Relative retention times, however, are 
highly consistent. Changes in absolute retention times can be caused by 1) extensive column use, 2) column replacement, or 3) 
differences in ambient temperature. In some cases, low flow rates and low polarity eluent use lead to more variable absolute retention 
times. In all cases, the measured er’s translate directly to measured dr for the UmAS product, further corroborating the measurements. 
2 Palomo, C.; Oiarbide, M.; Laso, A.; López, R. J. Am. Chem. Soc. 2005, 127, 17622 
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