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1. IR spectral data 

1.1 Methyl 3-(5-tert-butyl-2-ethyl-1-oxido-3,4-dihydro-2H-pyrrol-2-yl)propanoate (4a) 
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Figure S1. IR spectrum of 4a (neat) 
 

1.2 Dimethyl 3,3'-(5-tert-butyl-1-oxido-3,4-dihydro-2H-pyrrole-2,2-diyl)dipropanoate (4b) 
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Figure S2. IR spectrum of 4b (neat) 
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1.3 3-(5-tert-Butyl-2-ethyl-1-oxido-3,4-dihydro-2H-pyrrol-2-yl)propanoic acid (5a) 
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Figure S3. IR spectrum of 5a (KBr) 
 

1.4 3,3'-(5-tert-Butyl-1-oxido-3,4-dihydro-2H-pyrrole-2,2-diyl)dipropanoic acid (5b) 
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Figure S4. IR spectrum of 5b (KBr) 
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1.5 2-tert-Butyl-5-(2-carboxyethyl)-5-ethyl-2-ethynylpyrrolidine-1-oxyl (7a,a’) 
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Figure S5. IR spectrum of 7a,a’ 

1.6 2-tert-Butyl-5-ethyl-2-ethynyl-5-(3-methoxy-3-oxopropyl)pyrrolidine-1-oxyl (8a) 
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Figure S6. IR spectrum of 8a (KBr) 
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1.7 2-tert-Butyl-5-(2-carboxyethyl)-2,5-diethylpyrrolidine-1-oxyl (10a) 

4000 3800 3600 3400 3200 3000 2800 2600 2400 2200 2000 1800 1600 1400 1200 1000 800 600 400
Wavenumber (cm-1)

0

0.05

0.10

0.15

0.20

0.25

0.30

0.35

0.40

0.45

0.50

0.55

0.60

0.65

0.70

0.75

0.80

0.85

0.90

0.95

1.00

T
ra

ns
m

itt
an

ce

474.42
501.42

536.14594

659.57
688.49

796.49
867.85

881.35
916.06

954.64

1126.28
1147.49

1170.631193.78
1213.06

1232.35
1290.2

1307.56
1336.49

1363.49
1390.49

1419.42
1469.56

1481.13

1704.84

2713.48

2881.26
2914.05

2948.762962.26
2981.55

3411.61

 
Figure S7. IR spectrum of 10a (KBr) 
 

1.8 3-(5-tert-Butyl-2-ethyl-1-oxido-3,4-dihydro-2H-pyrrol-2-yl)-1-propanol (11a) 
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Figure S8. IR spectrum of 11a (neat) 
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1.9 3,3'-(5-tert-Butyl-1-oxido-3,4-dihydro-2H-pyrrole-2,2-diyl)di(1-propanol) (11b) 
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Figure S9. IR spectrum of 11b (KBr) 
 

1.10 5-tert-Butyl-2-ethyl-2-[3-(1-methoxy-1-methylethoxy)propyl]-3,4-dihydro-2H-pyrrole 1-
oxide (12a) 
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Figure S10. IR spectrum of 12a (neat) 
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1.11 5-tert-Butyl-2,2-bis[3-(1-methoxy-1-methylethoxy)propyl]-3,4-dihydro-2H-pyrrole 1-oxide 
(12b) 
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Figure S11. IR spectrum of 12b (neat) 
 

1.12 2-tert-Butyl-2-ethyl-5,5-bis(3-hydroxypropyl)pyrrolidine-1-oxyl (14a) 
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Figure S12. IR spectrum of 14a (neat) 
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1.13 2-tert-Butyl-2-ethyl-5,5-bis(3-hydroxypropyl)pyrrolidine-1-oxyl (14b) 
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Figure S13. IR spectrum of 14b (KBr) 
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2. 1H and 13C NMR spectral data 

2.1 Methyl 3-(5-tert-butyl-2-ethyl-1-oxido-3,4-dihydro-2H-pyrrol-2-yl)propanoate (4a) 

 
Figure S14. 1H NMR spectrum of 4a in CDCl3 at 500 MHz 

 
Figure S15. 13C NMR spectrum of 4a in CDCl3 at 125 MHz 
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2.2 Dimethyl 3,3'-(5-tert-butyl-1-oxido-3,4-dihydro-2H-pyrrole-2,2-diyl)dipropanoate (4b) 

 
Figure S16. 1H NMR spectrum of 4b in CDCl3 at 400 MHz 

 
Figure S17. 13C NMR spectrum of 4b in CDCl3 at 100 MHz 
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2.3 3-(5-tert-Butyl-2-ethyl-1-oxido-3,4-dihydro-2H-pyrrol-2-yl)propanoic acid (5a) 

 
Figure S18. 1H NMR spectrum of 5a in CDCl3 at 500 MHz 

 
Figure S19. 13C NMR spectrum of 5a in CDCl3 at 125 MHz 
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2.4 3,3'-(5-tert-Butyl-1-oxido-3,4-dihydro-2H-pyrrole-2,2-diyl)dipropanoic acid (5b) 

 
Figure S20. 1H NMR spectrum of 5b in DMSO-d6 at 300 MHz 

 
Figure S21. 13C NMR spectrum of 5b in DMSO-d6 at 75 MHz 
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2.5 2-tert-Butyl-5-(2-carboxyethyl)-5-ethyl-2-ethynylpyrrolidinium trifluoroacetate (mixture of 
diastereomers) (7a,a’_red) 

 
Figure S22. 1H NMR spectrum of 7a,a’_red in CDCl3-CD3OD at 400 MHz 

2.6 2-tert-Butyl-5-ethyl-2-ethynyl-5-(3-methoxy-3-oxopropyl)pyrrolidinium trifluoroacetate 
(8a_red) 

 

Figure S23. 1H NMR spectrum of 8a_red in CDCl3-CD3OD at 500 MHz at 298 K 
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Figure S24. 1H NMR spectrum of 8a_red in DMSO-d6 at 500 MHz at 333 K 

2.7 2-tert-Butyl-5-(2-carboxyethyl)-2,5-diethylpyrrolidinium trifluoroacetate (10a_red) 

 
Figure S25. 1H NMR spectrum of 10a_red in CDCl3-CD3OD at 400 MHz 
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Figure S26. 13C NMR spectrum of 10a_red in CDCl3-CD3OD at 100 MHz 

 

Figure S27. 1H-1H COSY NMR spectrum of 10a_red in CDCl3-CD3OD 
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Figure S28. 1H-13C HMBC NMR spectrum of 10a_red in CDCl3-CD3OD 

 

Figure S29. 1H-13C HSQC NMR spectrum of 10a_red in CDCl3-CD3OD 
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2.8 3-(5-tert-Butyl-2-ethyl-1-oxido-3,4-dihydro-2H-pyrrol-2-yl)-1-propanol (11a) 

 
Figure S30. 1H NMR spectrum of 11a in CDCl3 at 400 MHz 

 
Figure S31. 13C NMR spectrum of 11a in CDCl3 at 100 MHz 
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2.9 3,3'-(5-tert-Butyl-1-oxido-3,4-dihydro-2H-pyrrole-2,2-diyl)di(1-propanol) (11b) 

 
Figure S32. 1H NMR spectrum of 11b in CDCl3 at 500 MHz 

 
Figure S33. 13C NMR spectrum of 11b in CDCl3 at 125 MHz 
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2.10 5-tert-Butyl-2-ethyl-2-[3-(1-methoxy-1-methylethoxy)propyl]-3,4-dihydro-2H-pyrrole 1-
oxide (12a) 

 
Figure S34. 1H NMR spectrum of 12a in CDCl3 at 500 MHz 

 
Figure S35. 13C NMR spectrum of 12a in CDCl3 at 125 MHz  
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2.11 5-tert-Butyl-2,2-bis[3-(1-methoxy-1-methylethoxy)propyl]-3,4-dihydro-2H-pyrrole 1-oxide 
(12b) 

 
Figure S36. 1H NMR spectrum of 12b in CDCl3 at 300 MHz 

 
Figure S37. 13C NMR spectrum of 12b in CDCl3 at 125 MHz  



22 
 

2.12 2-tert-Butyl-2,5-diethyl-5-(3-hydroxypropyl)pyrrolidinium trifluoroacetate (mixture of 
daistereomers) (14a_red) 

 
Figure S38. 1H NMR spectrum of 14a_red in CDCl3-CD3OD at 400 MHz 

2.13 2-tert-Butyl-2-ethyl-5,5-bis(3-hydroxypropyl)pyrrolidinium trifluoroacetate (14b_red) 

 
Figure S39. 1H NMR spectrum of 14b_red in CDCl3-CD3OD at 400 MHz 
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3. HPLC analysis 

3.1 HPLC analysis of 2-tert-Butyl-2-ethyl-5,5-bis(3-hydroxypropyl)pyrrolidine-1-oxyl (14a) 

 

Figure S40. The HPLC analysis of 14a 


