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-1H and 13C NMR spectra of the 1a, 3a, 4a, 4c-4h, 4k-l crudes obtained using 
“optimized conditions” (i.e : 0.5 g lactone, 1 eq. amine, 0.25 mL H2O (LAG), 5 min 
milling, aqueous treatment) 

-Characterization (1H, 13C, COSY, HSQC NMR analyses, HRMS and FTIR spectra) 
of the 4b, 4i’ et 4j crudes obtained using “optimized conditions” (i.e : 0.5 g lactone, 1 
eq. amine, 0.25 mL H2O (LAG), 5 min milling, aqueous treatment) 
 



Figure S1: 1H NMR spectrum of 1a crude  
  

1H NMR (400 MHz, DMSO-d6) δ 7.51 (t, J = 5.9 Hz, 1H, NH), 5.04 (d, J = 7.2 Hz, 
1H, OH-2), 4.42 (t, J = 5.6 Hz, 1H, OH-6), 4.26 (d, J = 8.1 Hz, 1H, OH-3), 4.15 (d, 
J = 6.5 Hz, 1H, OH-5), 4.12 (dd, J = 7.2, 1.4 Hz, 1H, H-2), 4.06 (d, J = 8.1 Hz, 1H, 
OH-4), 3.78 (ddd, J = 9.5, 8.1, 1.4 Hz, 1H, H-3), 3.69 (qd, J = 6.5, 1.4 Hz, 1H, H-
5), 3.47 – 3.37 (m, 3H, H-6, H-6', H-4), 3.15 – 3.00 (m, 2H, CH2-N), 1.45 – 1.35 (m, 
2H, CH2-CH2-N), 1.30 – 1.18 (s, 18H, -CH2- alkyl), 0.85 (t, J = 6.7 Hz, 3H, CH3). 



Figure S2: 13C NMR spectrum of 1a crude  
  

13C NMR (101 MHz, DMSO-d6) δ 173.3 (C=O), 71.0 (C-2), 70.8 (C-3), 69.8 (C-5), 
69.2 (C-4), 63.2 (C-6), 38.3 (CH2-N), 31.3, 29.3, 29.1, 28.9 (2s), 28.8, 28.7, 26.4, 22.1 
(CH2 alkyl), 14.0 (CH3) 



Figure S3: 1H NMR spectrum of 3a crude  
  

HO
H
N

OH

OH

OH

O
3a

1H NMR (400 MHz, DMSO-d6) δ 7.56 (t, J = 5.5 Hz, 1H, NH), 5.48 (d, J = 5.8 Hz, 
1H, OH-2), 4.74 (d, J = 5.0 Hz, 1H, OH-3), 4.53 (d, J = 4.9 Hz, 1H, OH-4), 4.34 (t, 
J = 5.6 Hz, 1H, OH-5), 4.00 (dd, J = 4.2, 1.0 Hz, 1H, H-2), 3.62 (m, 1H, H-5), 3.54 
(m, 2H, H-3, H-4), 3.37 (dd, J = 11.6, 6.3, Hz, 1H, H-5'), 3.05 (q, J=6.4 Hz, 2H, 
CH2-N), 1.45 – 1.33 (m, 2H, CH2-CH2-N), 1.31 – 1.18 (s, 18H, -CH2- alkyl), 0.85 
(t, J = 6.5 Hz, 3H, CH3). 



Figure S4: 13C NMR spectrum of 3a crude  
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13C NMR (101 MHz, DMSO-d6) δ 172.3 (C=O), 73.8 (C-2), 72.7 (C-3), 72.0 (C-4), 63.1 
(C-5), 38.2 (CH2-N), 31.3, 29.1 (2s), 28.8, 28.7, 26.4, 22.1 (CH2 alkyl), 14.0 (CH3) 



Figure S5: 1H NMR spectrum of 4a crude  
  

1H NMR (400 MHz, DMSO-d6) δ 7.58 (t, J = 5.5 Hz, 1H, NH), 5.33 (d, J = 5.0 Hz, 1H, OH-2), 
4.52 (d, J = 4.5 Hz, 1H, OH-3), 4.45 (d, J = 4.8 Hz, 1H, OH-4), 4.37 (d, J = 7.1 Hz, 1H, OH-5), 4.31 
(t, J = 5.6 Hz, 1H, OH-6), 3.96 (t, J = 4.2 Hz, 1H, H-2), 3.92 – 3.86 (m, 1H, H-5), 3.62 – 3.53 (m, 
1H, H-6), 3.52 – 3.41 (m, 2H, H-3, H-4), 3.37 (dd, J = 10.8, 5.5 Hz, 1H, H-6'), 3.06 (dhept, J = 12.9, 
6.8 Hz, 2H, CH2-N), 1.45 – 1.35 (m, 2H, CH2-CH2-N), 1.31 – 1.17 (s, 18H, -CH2- alkyl), 0.85 (t, J 
= 6.4 Hz, 3H, CH3). 



Figure S6: 13C NMR spectrum of 4a crude  
  

13C NMR (101 MHz, DMSO-d6) δ 172.2 (C=O), 73.6 (C-2), 72.4 (C-3), 71.5 (C-4), 
70.1 (C-5), 63.4 (C-6), 38.3 (CH2-N), 31.3, 29.2, 29.1 (2s), 28.8, 28.7, 26.4, 22.1 (CH2 
alkyl), 14.0 (CH3) 



Figure S7: 1H NMR spectrum of 4b crude  
  

1H NMR (400 MHz, DMSO-d6) δ 7.58 (t, J = 5.8 Hz, 1H, NH), 5.33 (d, J = 5.0 Hz, 
1H, OH-2), 4.52 (d, J = 4.6 Hz, 1H, OH-3), 4.45 (d, J = 4.9 Hz, 1H, OH-4), 4.37 (d, 
J = 7.2 Hz, 1H, OH-5), 4.32 (t, J = 5.6 Hz, 1H, OH-6), 3.96 (t, J = 4.2 Hz, 1H, H-2), 
3.92 – 3.86 (m, 1H, H-5), 3.61 – 3.52 (m, 1H, H-6), 3.52 – 3.41 (m, 2H, H-3, H-4), 
3.37 (dd, J = 10.9, 5.5 Hz, 1H, H-6'), 3.12 – 2.99 (m, 2H, CH2-N), 1.45 – 1.35 (m, 
2H, CH2-CH2-N), 1.31 – 1.17 (s, 20H, -CH2- alkyl), 0.85 (t, J = 6.7 Hz, 3H, CH3). 



Figure S8: 13C NMR spectrum of 4b crude  
  

13C NMR (101 MHz, DMSO-d6) δ 172.2 (C=O), 73.6 (C-2), 72.4 (C-3), 71.5 (C-4), 
70.1 (C-5), 63.4 (C-6), 38.3 (CH2-N), 31.3, 29.2, 29.1 (2s), 29.0, 28.8, 28.7, 26.4, 22.1 
(CH2 alkyl), 14.0 (CH3) 



Figure S9: COSY NMR 2D spectrum of 4b crude  
  

 



Figure S10: HSQC 13C-1H NMR 2D spectrum of 4b crude  
 
  



Figure S11: HRMS analysis of 4b crude  
  



 



 



Figure S12: IR analysis of 4b crude  
 



Figure S13: 1H NMR spectrum of 4c crude  
  

1H NMR (400 MHz, DMSO-d6) δ 7.58 (t, J = 5.9 Hz, 1H, NH), 5.33 (s, 1H, OH-2), 4.53 (s, 1H, 
OH-3), 4.47 (s, 1H, OH-4), 4.39 (d, J = 6.3 Hz, 1H, OH-5), 4.33 (s, 1H, OH-6), 3.97 (s, 1H, H-
2), 3.89 (s, 1H, H-5), 3.61 – 3.52 (m, 1H, H-6), 3.52 – 3.41 (m, 2H, H-3, H-4), 3.40– 3.36 (brs, 
1H, H-6'), 3.09 (dh, J = 12.9, 6.5 Hz, 2H, CH2-N), 1.43 – 1.33 (m, 2H, CH2-CH2-N), 1.26 (dq, J 
= 14.1, 7.1 Hz, 2H, -CH2- CH3), 0.86 (t, J = 7.3 Hz, 3H, CH3). 



Figure S14: 13C spectrum of 4c crude 

13C NMR (101 MHz, DMSO-d6) δ 172.3 (C=O), 73.7 (C-2), 72.4 (C-3), 71.5 (C-4), 70.1 (C-5), 
63.4 (C-6), 37.9 (CH2-N), 31.3 (CH2-CH2-N), 19.5 (-CH2- CH3), 14.0 (CH3) 



 
Figure S15: 1H NMR spectrum of 4d crude  
  



 

Figure S16: 13C NMR spectrum of 4d crude 
  



Figure S17: 1H NMR spectrum of 4e crude 
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1H NMR (400 MHz, D2O) δ 7.74 (t, J = 5.5 Hz, 1H, NH), 5.79 (ddt, J = 15.4, 10.1, 5.0 Hz, 
1H, -HC=CH2), 5.39 (brs, 1H, OH-2), 5.15 (dd, J = 17.0, 1.4 Hz, 1H, =CH2), 5.02 (dd, J = 
10.3, 1.1 Hz, 1H, =CH2), 4.53 (brs, 4H, OH-3, OH-4, OH-5, OH-6), 4.02 (m, 1H, H-2), 
3.92 (s, 1H, H-5), 3.72 (m, 2H, CH2-N), 3.59 – 3.36 (m, 5H, H-6, H-3, H-4, H-6'). 



Figure S18: 13C NMR spectrum of 4e crude    

13C NMR (101 MHz, DMSO-d6) δ 172.4 (C=O), 135.3 (-CH=), 114.9 (=CH2), 73.7 (C-2), 72.4 (C-3), 71.5 (C-4), 70.1 (C-5), 
63.4 (C-6), 40.6 (CH2-N). 



Figure S19: 1H NMR spectrum of 4f crude 
  

1H NMR (400 MHz, DMSO-d6) δ 8.00 (t, J = 5.7 Hz, 1H, NH), 5.41 (brs, 1H, OH-
2), 4.61 – 4.25 (4 brs, 4H, OH-3, OH-4, OH-5, OH-6), 4.02 (s, 1H, H-2), 3.98 – 3.72 
(m, 3H, H-5, -CH2-N (1), ≡CH), 3.61 – 3.53 (m, 1H, H-6), 3.52 – 3.43 (m, 2H, H-
3, H-4), 3.37 (brs, 1H, H-6'), 3.04 (t, J = 2.4 Hz, 1H, CH2-N (1)). 



Figure S20: 13C NMR spectrum of 4f crude  
  

13C NMR (101 MHz, DMSO-d6) δ 172.4 (C=O), 81.4 (-C≡), 73.6 (C-2), 72.6 (≡CH), 72.3 (C-3), 71.6 (C-4), 70.1 (C-5), 
63.4 (C-6), 27.8 (CH2-N). 



Figure S21: 1H NMR spectrum of 4h crude  
  

1H NMR (400 MHz, DMSO-d6) δ 8.15 (t, J = 6.1 Hz, 1H, NH), 
7.49 – 7.13 (m, 5H, Har), 5.45 (d, J = 4.3 Hz, 1H, OH-2), 4.56 
(brs, 1H, OH-3), 4.51 (brs 1H, OH-4), 4.46 (d, J = 6.8 Hz,, 1H, 
OH-5), 4.34 (brs 1H, OH-6), 4.31 (d, J = 6.2 Hz, 2H, CH2-N), 
4.07 (brs, 1H, H-2), 3.96 (brs, 1H, H-5), 3.62 – 3.54 (m, 1H, H-
6), 3.53 – 3.45 (m, 2H, H-3, H-4), 3.41 – 3.37 (m, 1H, H-6'). 



Figure S22: 13C NMR spectrum of 4h crude  
  

13C NMR (101 MHz, DMSO-d6) δ 172.6 (C=O),139.6 (CIV ar), 128.2, 127.1, 126.6 (3s, CH ar), 73.9 (C-2), 72.5 (C-3), 
71.6 (C-4), 70.2 (C-5), 63.4 (C-6), 41.8 (CH2-N) 



Figure S23: 1H NMR spectrum of 4i’ crude 
  

1H NMR (400 MHz, DMSO-d6) δ 7.61 (br s, 2H, NH), 5.34 (br s, 2H, OH-2), 4.55 (br 
s, 8H, OH-3, OH-4, OH-5, OH-6), 3.97 (d, J = 2.5 Hz, 2H, H-2), 3.90 (s, 2H, H-5), 3.57 
(d J = 10.7 Hz, 2H, H-6), 3.47 (s, 4H, H-3, H-4), 3.42 – 3.28 (m, 2H, H-6'), 3.08 (s, 4H, 
CH2-N), 1.40 (s, 4H, CH2-CH2-N). 



Figure S24: 13C NMR spectrum of 4i’ crude 
  

13C NMR (101 MHz, DMSO-d6) δ 172.3 (C=O), 73.7 (C-2), 72.4 (C-3), 71.5 (C-4), 70.1 (C-5), 63.4 (C-6), 38.0 (CH2-
N), 26.4 (-CH2-CH2-N). 



Figure S25: COSY NMR 2D spectrum of 4i’ crude 
  



Figure S26: HSQC 13C-1H NMR 2D spectrum of 4i’ crude  
  



Figure S27: HRMS analysis of 4i’ crude  



  



  



Figure S28: IR analysis of 4i’ crude  
 



Figure S29: 1H NMR spectrum of 4j crude 
  

1H NMR (400 MHz, DMSO-d6) δ 7.66 (t, J = 5.8 Hz, 1H, NH), 5.36(d, J = 4.7 Hz, 1H, 
OH-2), 4.53 (d, J = 2.2 Hz, 1H, OH-3), 4.49 – 4.41 (m, 2H, OH-4, OH alk), 4.39 (d, J = 
7.1 Hz, 1H, OH-5), 4.32 (t, J = 5.3 Hz, 1H, OH-6), 3.97 (t, J = 3.7 Hz, 1H, H-2), 3.90 (d, 
J = 3.6 Hz, 1H, H-5), 3.63 – 3.53 (m, 1H, H-6), 3.47 (s, 2H, H-3, H-4), 3.43 – 3.35 (m, 
3H, H-6', -CH2-OH alk), 3.23 – 3.07 (m, 2H, CH2-N), 1.56 (p, J = 6.3 Hz, 2H, CH2-
CH2-N). 



Figure S30: 13C NMR spectrum of 4j crude 
  

13C NMR (101 MHz, DMSO-d6) δ 172.5 (C=O), 73.6 (C-2), 72.4 (C-3), 71.5 
(C-4), 70.1 (C-5), 63.4 (C-6), 58.6 (-CH2-OH alk), 37.5 (CH2-N), 32.2 (-CH2-
CH2-N). 



Figure S31: COSY NMR 2D spectrum of 4j crude 
  



Figure S32: HSQC 13C-1H NMR 2D spectrum of 4j crude  
  



Figure S33: HRMS analysis of 4j crude  
  



 



 



Figure S34: IR analysis of 4j crude  

 



Figure S35: 1H NMR spectrum of 4k crude 
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Figure S36: 13C NMR spectrum of 4k crude 
  

*



 
Figure S37: 1H NMR spectrum of 4l crude   
  



 
Figure S38: 13C NMR spectrum of 4l crude   


