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Supplementary material



 
Table S1. Summary of methodology for nitroso-ene reaction between parthenolide and 1-hydroxy-3-phenyl-urea (2a). Reaction was run on 50 mg of parthenolide besides condition S. 

 
Parthenolide 

(eq.) 
1-hydroxy-3-

phenyl-urea (eq.) 
Pyridine (eq.) 

H2O2  
30% in 

H2O (eq.) 
CuCl (eq.) CuI (eq.) Yield Time Conditions 

A 1 1.1 0.25a - 0.05 - 61% 48 Air 

B1 1 1.1 0.125 - 0.1 - N.D. 24 Air 

C1 1 1.1 0.25 - 0.1 - N.D. 24 Air 

D 1 1.1 0.25 - 0.05 - 55% 48 Air 

E 1 1.5 0.25  - 0.05 - 62% 24 Air 

F 1 1.1 - 0.8  0.05 32% 24 Air 

G1 1 1.1 
0.125 + 0.125 

(after 24h) 
- 

0.05 + 0.05 
(after 24h) 

- N.D. 48 Air 

H1 1 1.1 0.1 - 0.1 - N.D. 48 Air 

I1 1 1.1 - 0.8 0.05 - N.D. 48 Air 

L2 1 1.1 0.125 - 0.05 - N.D. - 
Microwave 
irradiation 

M 1 1.1 0.125 - 0.05 - 69% 24 O2 atmosphere 

N 1 1.5 0.25 - 0.05 - 50% 24 O2 atmosphere 

O 1 1.5 0.125 - 0.05 - 80% 24 O2 atmosphere 

R1 1 2 0.125 - 0.05 - N.D. 24 O2 atmosphere 

S3 1 1.1 0.0375 - 0.01 - 43% 48 Air 
 

 
1 Complex mixture with formation of side compounds, compound 3a was not isolated. 2 Reaction was run under microwave irradiation (µW) for 

45 min at 50°C, then for 1h30at 65 °C but conversion was not total and yield was not calculated, compound 3a was not isolated. 3 Reaction was 

run on 500 mg.



Materials  
 
NMR spectra were recorded on a Bruker® Avance-300 spectrometer (Wissembourg, France). The 
results were calibrated to signals from the solvent as an internal reference (e.g., 7.26 (residual CDCl3) 
and 77.16 (CDCl3) ppm and 2.50 (residual DMSO d6) and 39.52 (DMSO d6) ppm for 1H and 13C NMR 
spectra, respectively.) Chemical shifts (δ) are in parts per million (ppm) downfield from 
tetramethylsilane (TMS). The assignments were made using one-dimensional (1D) 1H and 13C spectra 
and two-dimensional (2D) HSQC-DEPT, COSY, and HMBC spectra. NMR coupling constants (J) are 
reported in hertz (Hz), and splitting patterns are indicated as follows: s (singlet); brs (broad singlet); d 
(doublet); dd (doublet of doublet); ddd (double of doublet of doublet); dt (doublet of triplet); t (triplet); 
td (triplet of doublet); q (quartet); m (multiplet).  



NMR spectral data 
 
1-hydroxy-3-phenyl-urea (2a)  
C7H8N2O2 
 

  



1-hydroxy-3-(p-tolyl)urea (2b)  
C8H10N2O2 
 
 

 

  



 

1-benzyl-3-hydroxy-urea (2c)  
C8H10N2O2 
 
 
 

  



1-hydroxy-3-(4-methoxyphenyl)urea (2d) 
  
 
 

  



1-(4-fluorophenyl)-3-hydroxy-urea (2e)  
 
 
 

  



 
  



1-(1,3-benzodioxol-5-yl)-3-hydroxy-urea (2g)  
 

 



1-(3-ethoxypropyl)-3-hydroxy-urea (2h)  

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



allyl N-hydroxycarbamate (3b)[1]  

 

 

 
 
  



2,2,2-trichloroethyl N-hydroxycarbamate (3d)  
 
 
 
 

  
  



 

(4-fluorophenyl) N-hydroxycarbamate (3e)[2] 
 
 

  
 
  



phenyl N-hydroxycarbamate (3f) [3] 
 
 
 
 

 
 



isobutyl N-hydroxycarbamate (3g)  

 

 

 



ethyl N-hydroxycarbamate (3h)[4]  

 

   
 
  



 
1,3-benzodioxol-5-yl N-hydroxycarbamate (3i)  
 
 

 



2-methoxyethyl N-hydroxycarbamate (3j)  

 

 

 



tetrahydropyran-4-yl N-hydroxycarbamate (3k)  

 

 
  



 

1-hydroxy-1-[(1S,2S,4R,7R,11S)-4-methyl-8,12-dimethylene-13-oxo-3,14-dioxatricyclo[9.3.0.02,4] 
tetradecan-7-yl]-3-phenyl-urea (4)  
 





1-hydroxy-1-[(1S,2S,4R,7R,11S)-4-methyl-8,12-dimethylene-13-oxo-3,14-dioxatricyclo[9.3.0.02,4] 

tetradecan-7-yl]-3-(p-tolyl)urea (5)  
 
 
 

  



 
 
3-benzyl-1-hydroxy-1-[(1S,2S,4R,7R,11S)-4-methyl-8,12-dimethylene-13-oxo-3,14-dioxatricyclo 
[9.3.0.02,4]tetradecan-7-yl]urea (6)  
 
 
 

 
 
  



 
1-hydroxy-3-(4-methoxyphenyl)-1-[(1S,2S,4R,7R,11S)-4-methyl-8,12-dimethylene-13-oxo-3,14-
dioxatricyclo[9.3.0.02,4]tetradecan-7-yl]urea (7)  
 
 
 

 



3-(4-fluorophenyl)-1-hydroxy-1-[(1S,2S,4R,7R,11S)-4-methyl-8,12-dimethylene-13-oxo-3,14-

dioxatricyclo[9.3.0.02,4]tetradecan-7-yl]urea (8)  

 

 

 



 

  



1-hydroxy-1-[(1S,2S,4R,7R,11S)-4-methyl-8,12-dimethylene-13-oxo-3,14-dioxatricyclo[9.3.0.02,4] 
tetradecan-7-yl]urea (9)  
 

 



3-(1,3-benzodioxol-5-yl)-1-hydroxy-1-[(1S,2S,4R,7R,11S)-4-methyl-8,12-dimethylene-13-oxo-3,14-

dioxatricyclo[9.3.0.02,4] tetradecan-7-yl]urea (10)  

 

 



3-(3-ethoxypropyl)-1-hydroxy-1-[(1S,2S,4R,7R,11S)-4-methyl-8,12-dimethylene-13-oxo-3,14-

dioxatricyclo[9.3.0.02,4]tetradecan-7-yl]urea (11)  

 

 
  



 
tert-butyl N-hydroxy-N-[(1S,2S,4R,7R,11S)-4-methyl-8,12-dimethylene-13-oxo-3,14-
dioxatricyclo[9.3.0.02,4]tetradecan-7-yl]carbamate (12)  
 
 

 
 
 
  



 
allyl N-hydroxy-N-[(1S,2S,4R,7R,11S)-4-methyl-8,12-dimethylene-13-oxo-3,14-dioxatricyclo 
[9.3.0.02,4]tetradecan-7-yl]carbamate (13) 
 
 

  
 
  



 
benzyl N-hydroxy-N-[(1S,2S,4R,7R,11S)-4-methyl-8,12-dimethylene-13-oxo-3,14-dioxatricyclo 
[9.3.0.02,4]tetradecan-7-yl]carbamate (14)  
 
 
 

 
 

  



 
2,2,2-trichloroethyl N-hydroxy-N-[(1S,2S,4R,7R,11S)-4-methyl-8,12-dimethylene-13-oxo-3,14-
dioxatricyclo[9.3.0.02,4]tetradecan-7-yl]carbamate (15)  
 
 

 
 



(4-fluorophenyl) N-hydroxy-N-[(1S,2S,4R,7R,11S)-4-methyl-8,12-dimethylene-13-oxo-3,14-

dioxatricyclo[9.3.0.02,4]tetradecan-7-yl]carbamate (16) 

 
 

  
 
 



phenyl N-hydroxy-N-[(1S,2S,4R,7R,11S)-4-methyl-8,12-dimethylene-13-oxo-3,14-

dioxatricyclo[9.3.0.02,4]tetradecan-7-yl]carbamate (17)  

 

 
  



 
isobutyl N-hydroxy-N-[(1S,2S,4R,7R,11S)-4-methyl-8,12-dimethylene-13-oxo-3,14-
dioxatricyclo[9.3.0.02,4]tetradecan-7-yl]carbamate (18) 
 
 

  
 
 

 

  



ethyl N-hydroxy-N-[(1S,2S,4R,7R,11S)-4-methyl-8,12-dimethylene-13-oxo-3,14-
dioxatricyclo[9.3.0.02,4]tetradecan-7-yl]carbamate (19) 
 

  
 
 
  



 1,3-benzodioxol-5-yl N-hydroxy-N-[(1S,2S,4R,7R,11S)-4-

methyl-8,12-dimethylene-13-oxo-3,14-dioxatricyclo[9.3.0.02,4]tetradecan-7-yl]carbamate (20) 

  
 
 



 

  



 
2-methoxyethyl N-hydroxy-N-[(1S,2S,4R,7R,11S)-4-methyl-8,12-dimethylene-13-oxo-3,14-
dioxatricyclo[9.3.0.02,4]tetradecan-7-yl]carbamate (21) 
 
 

  
 
 
  



tetrahydropyran-4-yl N-hydroxy-N-[(1S,2S,4R,7R,11S)-4-methyl-8,12-dimethylene-13-oxo-3,14-
dioxatricyclo[9.3.0.02,4]tetradecan-7-yl]carbamate (22) 
 
 

 
 
  



(1S,2S,4R,7Z,11S)-7-hydroxyimino-4-methyl-8,12-dimethylene-3,14-dioxatricyclo[9.3.0.02,4] 
tetradecan-13-one (23)  

              
  



 
(1S,2S,4R,7E,11S)-4,8,12-trimethyl-3,14-dioxatricyclo[9.3.0.02,4]tetradec-7-en-13-one (26) 
 
 
 
 

*
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