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NMR spectra and chiral HPLC traces for compounds 3, 5, 8aa–8bc, 9aa–9bc, 11a–11c and 12a–12c. 

 

Figure S1. tert-Butyl (3RS,3aRS,6aSR)-3-Hydroxy-1-((4-nitrophenyl)sulfonyl) hexahydrocyclopenta 
[c] pyrazole-2(1H)-carboxylate, 3. 

 

Figure S2. 1H-NMR (400 MHz) of tert-Butyl (3RS,3aRS,6aSR)-3-Hydroxy-1-((4-nitrophenyl)sulfonyl) 
hexahydrocyclopenta [c] pyrazole-2(1H)-carboxylate, 3. 
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Figure S3. 13C-NMR (100.6 MHz) of tert-Butyl (3RS,3aRS,6aSR)-3-Hydroxy-1-((4-
nitrophenyl)sulfonyl) hexahydrocyclopenta [c] pyrazole-2(1H)-carboxylate, 3. 

 
Figure S4. tert-Butyl 3,4-trans-5-Hydroxy-3,4-dimethyl-2-((4-nitrophenyl)sulfonyl)-pyrazolidine-1-
carboxylate, 5. 
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Figure S5. 1H-NMR (400 MHz) of tert-Butyl 3,4-trans-5-Hydroxy-3,4-dimethyl-2-((4-
nitrophenyl)sulfonyl)-pyrazolidine-1-carboxylate, 5. 

 

Figure S6. 13C-NMR (100.6 MHz) of tert-Butyl 3,4-trans-5-Hydroxy-3,4-dimethyl-2-((4-
nitrophenyl)sulfonyl)-pyrazolidine-1-carboxylate, 5. 
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Figure S7. tert-Butyl 5-Hydroxy-4-methyl-2-((4-nitrophenyl)sulfonyl)-pyrazolidine-1-carboxylate, 
8aa. 

 
Figure S8. 1H-NMR (400 MHz) of tert-Butyl 5-Hydroxy-4-methyl-2-((4-nitrophenyl)sulfonyl)-
pyrazolidine-1-carboxylate, 8aa. 
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Figure S9. 13C-NMR (100.6 MHz) of tert-Butyl 5-Hydroxy-4-methyl-2-((4-nitrophenyl)sulfonyl)-
pyrazolidine-1-carboxylate, 8aa. 

 
Figure S10. (−)-tert-Butyl 4-Methyl-2-((4-nitrophenyl)sulfonyl)-pyrazolidin-5-one-1-carboxylate, 9aa. 
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Figure S11. 1H-NMR (400 MHz) of (−)-tert-Butyl 4-Methyl-2-((4-nitrophenyl)sulfonyl)-pyrazolidin-5-
one-1-carboxylate, 9aa. 

 

Figure S12. 13C-NMR (100.6 MHz) of (−)-tert-Butyl 4-Methyl-2-((4-nitrophenyl)sulfonyl)-pyrazolidin-
5-one-1-carboxylate, 9aa. 

0102030405060708090100110120130140150160170180190
f1 (ppm)

-2000

-1000

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

10000

11000

12000

13000

14000

15000

16000

17000

18000

19000

20000

21000
M400AQ_13012016_R94-C13
M400Q / Num.Inv. AF/004285
cdcl3 / Temp: 25C / N.Reg: XXXXXXXXXX
Usuari: bart / Mostra: R94
Nom: TAREK YOUSFI
Data: 13/01/16 / Ope.: T.YOUSFI



Molecules 2016, 21, 1655; doi:10.3390/molecules21121655 S7 of S31 

 

HPLC (Chiralpak® IC column, 90:10 hexane/isopropyl alcohol, 1 μL/min, λ = 254 nm, 25 °C). 

 

 

Figure S13. rac-9aa. 

 

 

Figure S14. (−)-9aa. 

 
Figure S15. tert-Butyl 4-Benzyl-5-hydroxy-2-((4-nitrophenyl)sulfonyl)-pyrazolidine-1-carboxylate, 
8ab. 
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Figure S16. 1H-NMR (400 MHz) of tert-Butyl 4-Benzyl-5-hydroxy-2-((4-nitrophenyl)sulfonyl)-
pyrazolidine-1-carboxylate, 8ab. 

 

Figure S17. 13C-NMR (100.6 MHz) of tert-Butyl 4-Benzyl-5-hydroxy-2-((4-nitrophenyl)sulfonyl)-
pyrazolidine-1-carboxylate, 8ab. 
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Figure S18. (−)-tert-Butyl 4-Benzyl-2-((4-nitrophenyl)sulfonyl)-pyrazolidin-5-one-1-carboxylate, 9ab. 

 

Figure S19. 1H-NMR (400 MHz) of (−)-tert-Butyl 4-Benzyl-2-((4-nitrophenyl)sulfonyl)-pyrazolidin-5-
one-1-carboxylate, 9ab. 
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Figure S20. 13C-NMR (100.6 MHz) of (−)-tert-Butyl 4-Benzyl-2-((4-nitrophenyl)sulfonyl)-pyrazolidin-
5-one-1-carboxylate, 9ab. 

HPLC (Chiralpak® IC column, 90:10 hexane/isopropyl alcohol, 1 μL/min, λ = 254 nm, 25 °C). 

 

 
Figure S21. rac-9ab. 
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Figure S22. (−)-9ab. 

 
Figure S23. tert-Butyl 4-Hexyl-5-hydroxy-2-((4-nitrophenyl)sulfonyl)-pyrazolidine-1-carboxylate, 
8ac. 
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Figure S24. 1H-NMR (400 MHz) of tert-Butyl 4-Hexyl-5-hydroxy-2-((4-nitrophenyl)sulfonyl)-
pyrazolidine-1-carboxylate, 8ac. 

 
Figure S25. tert-Butyl 4-Hexyl-2-((4-nitrophenyl)sulfonyl)-pyrazolidin-5-one-1-carboxylate, 9ac. 

 

Figure S26. 1H-NMR (400 MHz) of tert-Butyl 4-Hexyl-2-((4-nitrophenyl)sulfonyl)-pyrazolidin-5-one-
1-carboxylate, 9ac. 
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Figure S27. 13C-NMR (100.6 MHz) of tert-Butyl 4-Hexyl-2-((4-nitrophenyl)sulfonyl)-pyrazolidin-5-
one-1-carboxylate, 9ac. 

 
Figure S28. 4-Methyl-1,2-bis-(4-toluenesulfonyl)-pyrazolidin-3-ol, 8ba. 
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Figure S29. 1H-NMR (400 MHz) of 4-Methyl-1,2-bis-(4-toluenesulfonyl)-pyrazolidin-3-ol, 8ba. 

 
Figure S30. (−)-4-Methyl-1,2-bis-(4-toluenesulfonyl)-pyrazolidin-3-one, 9ba. 
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Figure S31. 1H-NMR (400 MHz) of (−)-4-Methyl-1,2-bis-(4-toluenesulfonyl)-pyrazolidin-3-one, 9ba. 

 

Figure S32. 13C-NMR (100.6 MHz) of (−)-4-Methyl-1,2-bis-(4-toluenesulfonyl)-pyrazolidin-3-one, 9ba. 
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HPLC (Chiralpak® IA column, 90:10 hexane/isopropyl alcohol, 1 μL/min, λ = 254 nm, 25 °C). 

 

 

Figure S33. rac-9ba. 

 

 

Figure S34. (−)-9ba. 

 
Figure S35. 4-Benzyl-1,2-bis-(4-toluenesulfonyl)-pyrazolidin-3-ol, 8bb. 
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Figure S36. 1H-NMR (400 MHz) of 4-Benzyl-1,2-bis-(4-toluenesulfonyl)-pyrazolidin-3-ol, 8bb. 

 
Figure S37. 4-Benzyl-1,2-bis-(4-toluenesulfonyl)-pyrazolidin-3-one, 9bb. 
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Figure S38. 1H-NMR (400 MHz) of 4-Benzyl-1,2-bis-(4-toluenesulfonyl)-pyrazolidin-3-one, 9bb. 

 

Figure S39. 13C-NMR (100.6 MHz) of 4-Benzyl-1,2-bis-(4-toluenesulfonyl)-pyrazolidin-3-one, 9bb. 
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Figure S40. 4-Hexyl-1,2-bis-(4-toluenesulfonyl)-pyrazolidin-3-ol, 8bc. 

 

Figure S41. 1H-NMR (400 MHz) of 4-Hexyl-1,2-bis-(4-toluenesulfonyl)-pyrazolidin-3-ol, 8bc. 

 
Figure S42. (−)-4-Hexyl-1,2-bis-(4-toluenesulfonyl)-pyrazolidin-3-one, 9bc. 
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Figure S43. 1H-NMR (400 MHz) of (−)-4-Hexyl-1,2-bis-(4-toluenesulfonyl)-pyrazolidin-3-one, 9bc. 

 

Figure S44. 13C-NMR (100.6 MHz) of (−)-4-Hexyl-1,2-bis-(4-toluenesulfonyl)-pyrazolidin-3-one, 9bc. 
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HPLC (Chiralpak® IB column, 93:7 hexane/isopropyl alcohol, 1 μL/min, λ = 220 nm, 25 °C). 

 

 

Figure S45. rac-9bc. 

 

 
Figure S46. (−)-9bc. 

 

Figure S47. Benzyl 5-Hydroxy-4-methyl-isoxazolidine-2-carboxylate, 11a. 



Molecules 2016, 21, 1655; doi:10.3390/molecules21121655 S22 of S31 

 

 
Figure S48. 1H-NMR (400 MHz) of Benzyl 5-Hydroxy-4-methyl-isoxazolidine-2-carboxylate, 11a. 

 

Figure S49. 13C-NMR (100.6 MHz) of Benzyl 5-Hydroxy-4-methyl-isoxazolidine-2-carboxylate, 11a. 
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Figure S50. Benzyl 4-Methyl-5-oxo-isoxazolidine-2-carboxylate, 12a. 

 

Figure S51. 1H-NMR (400 MHz) of Benzyl 4-Methyl-5-oxo-isoxazolidine-2-carboxylate, 12a. 
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Figure S52. 13C-NMR (100.6 MHz) of Benzyl 4-Methyl-5-oxo-isoxazolidine-2-carboxylate, 12a. 

 

Figure S53. Benzyl 4-Benzyl-5-Hydroxy-isoxazolidine-2-carboxylate, 11b. 
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Figure S54. 1H-NMR (400 MHz) of Benzyl 4-Benzyl-5-Hydroxy-isoxazolidine-2-carboxylate, 11b. 

 

Figure S55. 13C-NMR (100.6 MHz) of Benzyl 4-Benzyl-5-Hydroxy-isoxazolidine-2-carboxylate, 11b. 
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Figure S56. Benzyl 4-Benzyl-5-oxo-isoxazolidine-2-carboxylate, 12b. 

 

Figure S57. 1H-NMR (400 MHz) of Benzyl 4-Benzyl-5-oxo-isoxazolidine-2-carboxylate, 12b. 
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Figure S58. 13C-NMR (100.6 MHz) of Benzyl 4-Benzyl-5-oxo-isoxazolidine-2-carboxylate, 12b. 

 

Figure S59. Benzyl 4-Hexyl-5-hydroxy-isoxazolidine-2-carboxylate, 11c. 
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Figure S60. 1H-NMR (400 MHz) of Benzyl 4-Hexyl-5-hydroxy-isoxazolidine-2-carboxylate, 11c. 

 

Figure S61. 13C-NMR (100.6 MHz) of Benzyl 4-Hexyl-5-hydroxy-isoxazolidine-2-carboxylate, 11c. 
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Figure S62. (−)-Benzyl 4-Hexyl-5-oxo-isoxazolidine-2-carboxylate, 12c. 

 

Figure S63. 1H-NMR (400 MHz) of (−)-Benzyl 4-Hexyl-5-oxo-isoxazolidine-2-carboxylate, 12c. 
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Figure S64. 13C-NMR (100.6 MHz) of (−)-Benzyl 4-Hexyl-5-oxo-isoxazolidine-2-carboxylate, 12c. 

HPLC (Chiralpak® IB column, 90:10 hexane/isopropyl alcohol, 1 μL/min, λ = 254 nm, 25 °C). 

 

 

Figure S65. rac-12c. 
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Figure S66. (−)-12c. 


