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β-CD(C9)2OOMe, 1 

 
 

Figure S1: ESI+-HRMS (a), 1H NMR (b) and 13C NMR spectra (c) of β-CD(C9)2OOMe 1. 



α-CD(C9)2OOMe, 2 

 
 

Figure S2: ESI+-HRMS (a), 1H NMR (b) and 13C NMR spectra (c) of α-CD(C9)2OOMe 2. 

 
 
 



γ-CD(C9)2OOMe, 3 

 
 
 

Figure S3: ESI+-HRMS (a), 1H NMR (b) and 13C NMR spectra (c) of γ-CD(C9)2OOMe 3. 
 
 
 
 
 
 
 
 



 
HP-α-CD(C9)2OOMe, 4 

 
 

Figure S4: ESI+-HRMS (a), 1H NMR (b) and 13C NMR spectra (c) of HP-α-CD(C9)2OOMe 4. 
 
 



 
 
HP-β-CD(C9)2OOMe, 5 

 
 
 

Figure S5: ESI+-HRMS (a), 1H NMR (b) and 13C NMR spectra (c) of HP-β-CD(C9)2OOMe 5. 
 
 



 
 
 
HP-γ-CD(C9)2OOMe, 6 

 
 

Figure S6: ESI+-HRMS (a), 1H NMR (b) and 13C NMR spectra (c) of HP-γ-CD(C9)2OOMe 6. 
 
 
 



 
 
α-CD(C9)2OOH, 7 

 
Figure S7: ESI+-HRMS (a), 1H NMR (b) and 13C NMR spectra (c) of α-CD(C9)2OOH 7. 

 
 
 
 



β-CD(C9)2OOH, 8 

 
 

Figure S8: ESI+-HRMS (a), 1H NMR (b) and 13C NMR spectra (c) of β-CD(C9)2OOH 8. 
 
 
 
 



 
γ-CD(C9)2OOH, 9 

 
Figure S9: ESI+-HRMS (a), 1H NMR (b) and 13C NMR spectra (c) of γ-CD(C9)2OOH 9. 

 
 
 
 



 
 
HP-α-CD(C9)2OOH, 10 

 
Figure S10: ESI+-HRMS (a), 1H NMR (b) and 13C NMR spectra (c) of HP-α-CD(C9)2OOH 10. 

 
 
 
 



HP-β-CD(C9)2OOH, 11 

 
 

Figure S11: ESI+-HRMS (a), 1H NMR (b) and 13C NMR spectra (c) of HP-β-CD(C9)2OOH 11. 



HP-γ-CD(C9)2OOH, 12 

 
 

Figure S12: ESI+-HRMS (a), 1H NMR (b) and 13C NMR spectra (c) of HP-γ-CD(C9)2OOH 12. 
 

  



 

 

 

 

 
 

Figure S13: 1H NMR spectra of methyl oleate (a) and of epoxidated methyl oleate (b) 
(400 MHz, CDCl3, 298 K). 

 
 



 
 

Figure S14: ESI+-MS spectra of the ball milling reaction medium of the methyl oleate epoxide opening 
with the β-CD assisted by APTS (a) and H2SO4 (b). The spectra highlight the presence of the expected 
grafted species and also the starting materials (epoxide, β-CD).   
 

 



 
 

Figure S15: ESI+-MS/MS spectra of the [M+Na]+ ions of DS=2 (a) and DS=3 (b) species of β-CD(C9)2OOMe 1 

obtained from ball milling. 

(b) 

(a) 



 
 
Figure S16: ESI+-MS spectrum of the of HPβ-CD(C9)2OOMe 5 obtained from ball milling, showing mono (green), 

di (red) and tri (blue) grafted species. 
 
 
 
 
 

 
 

Figure S17: 13C NMR spectra of β-CD(C9)2OOH 8 (a) and of β-CD(C9)2OOMe 1 (b) 

(151 MHz, pyridine-D5, 298 K). 



 
 

Figure S18:  13C NMR spectra of methyl oleate epoxide (a), β-CD(C9)2OOMe 1 (b) and β-CD native (c) 
(151 MHz, pyridine-D5, 298 K). 

 
 
 
 
 



 
 
 

Figure S19:2D NMR spectra of 1: HSQC (a), COSY (b) and HMBC (c) (600 MHz, pyridine-D5, 298 K). 
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12 isomers because of the 3 different possibilities for the CD moiety:

 
 

 

Figure S20: Opening reaction of epoxide by free cyclodextrin. 
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Figure S21: ESI+-MS/MS (95 eV) spectra of the twelve DS=1 isomers ([M+Na]+ m/z 1469.63) of 1 allowing the 

distinction of 3 groups of regioisomers. (a) Blue (Rt 3.49, 3.40, 1.54 and 1.31 min), (b) Red (Rt 5.07, 4.38, 2.87 and 

2.64 min) and (c) Black (Rt 8.07, 7.92, 7.49 and 7.35 min). 
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 1 
Figure S22: [M-H]- reconstituted ion chromatograms of 2 : DS=1 m/z 1283.58 (a) 1 DS=1 m/z 1145.63 (b) and 3 2 

DS=1 m/z 1607.68 (c). 3 

 4 

Figure S23 : [M-H]- reconstituted ion chromatograms of 7 : DS=1 m/z 1269.56 (a), 8 DS=1 m/z 1431.61 (b) and 9 5 

DS=1 m/z 1594.67 (c). 6 

 7 

 8 
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 9 
Figure S24: 14C-Sucrose permeability (Pe) and apparent permeability (Papp) assessment in two in vitro models 10 

treated with different concentrations of 3. DMSO 10% was used as positive control of biological barrier 11 

disruptions. Bars represent the mean of 6 filters + standard error of the mean. (a) represents the Pe of 14C-12 

Sucrose in the BLECs model and (b) represents the Papp of 14C-Sucrose in the intestinal Caco-2 model 13 
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