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1H NMR spectrum of betulin (1); 600 MHz/CDCl3/TMS; δ (ppm).  
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13C NMR spectrum of betulin (1); 150 MHz/CDCl3/TMS; δ (ppm). 
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1H NMR spectrum of 3-O-acetyl-28-O-(3'-carboxypropanoyl)betulin (4a); 600 MHz/CDCl3/TMS; δ (ppm). 
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13C NMR spectrum of 3-O-acetyl-28- O-(3'-carboxypropanoyl)betulin (4a); 150 MHz/CDCl3/TMS; δ (ppm). 
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1H NMR spectrum of 3-O-acetyl-28-O-(3',3'-dimethyl-3'-carboxypropanoyl)betulin (4b); 600 MHz/CDCl3/TMS; δ (ppm). 
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13C NMR spectrum of 3- O-acetyl-28- O-(3',3'-dimethyl-3'-carboxypropanoyl)betulin (4b); 150 MHz/CDCl3/TMS; δ (ppm). 
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gHSQC spectrum of 3-O-acetyl-28-O-(3',3'-dimethyl-3'-carboxypropanoyl)betulin (4b) 
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1H NMR spectrum of 3,28-O,O′-bis(3′-carboxypropanoyl)betulin (5); 600 MHz/CDCl3/TMS; δ (ppm). 
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13C NMR spectrum of 3,28-O,O′-bis(3′-carboxypropanoyl)betulin (5); 150 MHz/CDCl3/TMS; δ (ppm). 
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1H NMR spectrum of analogue 6a; 600 MHz/CDCl3/TMS; δ (ppm). 
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13C NMR spectrum of analogue 6a; 150 MHz/CDCl3/TMS; δ (ppm). 



S13 
 

 

1H NMR spectrum of analogue 6b; 400 MHz/CDCl3/TMS; δ (ppm). 



S14 
 

 

13C NMR spectrum of analogue 6b; 100 MHz/CDCl3/TMS; δ (ppm). 
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1H NMR spectrum of analogue 6c; 600 MHz/CDCl3/TMS; δ (ppm). 
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13C NMR spectrum of analogue 6c; 150 MHz/CDCl3/TMS; δ (ppm). 
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1H NMR spectrum of analogue 6d; 400 MHz/CDCl3/TMS; δ (ppm). 
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13C NMR spectrum of analogue 6d; 100 MHz/CDCl3/TMS; δ (ppm). 
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gHSQC spectrum of analogue 6d 
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1H NMR spectrum of analogue 6e; 400 MHz/CDCl3/TMS; δ (ppm). 
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13C NMR spectrum of analogue 6e; 100 MHz/CDCl3/TMS; δ (ppm). 



S22 
 

 

1H NMR spectrum of analogue 6f; 600 MHz/CDCl3/TMS; δ (ppm). 
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13C NMR spectrum of analogue 6f; 150 MHz/CDCl3/TMS; δ (ppm). 
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1H NMR spectrum of analogue 7a; 600 MHz/CDCl3/TMS; δ (ppm). 
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13C NMR spectrum of analogue 7a; 100 MHz/CDCl3/TMS; δ (ppm). 
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31P NMR spectrum of analogue 7a; 161.9 MHz/CDCl3/TMS; δ (ppm). 
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1H NMR spectrum of analogue 7b; 600 MHz/CDCl3/TMS; δ (ppm). 
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13C NMR spectrum of analogue 7b; 100 MHz/CDCl3/TMS; δ (ppm). 
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31P NMR spectrum of analogue 7b; 161.9 MHz/CDCl3/TMS; δ (ppm). 
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1H NMR spectrum of analogue 7c; 600 MHz/CDCl3/TMS; δ (ppm). 
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13C NMR spectrum of analogue 7c; 100 MHz/CDCl3/TMS; δ (ppm). 
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31P NMR spectrum of analogue 7c; 161.9 MHz/CDCl3/TMS; δ (ppm). 
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1H NMR spectrum of analogue 7d; 600 MHz/CDCl3/TMS; δ (ppm). 
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13C NMR spectrum of analogue 7d; 150 MHz/CDCl3/TMS; δ (ppm). 
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31P NMR spectrum of analogue 7d; 161.9 MHz/CDCl3/TMS; δ (ppm). 
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1H NMR spectrum of analogue 7e; 600 MHz/CDCl3/TMS; δ (ppm). 
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13C NMR spectrum of analogue 7e; 150 MHz/CDCl3/TMS; δ (ppm). 
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gHSQC spectrum of analogue 7e 
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31P NMR spectrum of analogue 7e; 161.9 MHz/CDCl3/TMS; δ (ppm). 
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1H NMR spectrum of analogue 7f; 400 MHz/CDCl3/TMS; δ (ppm). 
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13C NMR spectrum of analogue 7f; 100 MHz/CDCl3/TMS; δ (ppm). 
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31P NMR spectrum of analogue 7f; 161.9 MHz/CDCl3/TMS; δ (ppm). 
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1H NMR spectrum of analogue 8a; 600 MHz/CDCl3/TMS; δ (ppm). 
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13C NMR spectrum of analogue 8a; 150 MHz/CDCl3/TMS; δ (ppm). 
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1H NMR spectrum of analogue 8b; 600 MHz/CDCl3/TMS; δ (ppm). 
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13C NMR spectrum of analogue 8b; 150 MHz/CDCl3/TMS; δ (ppm). 
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1H NMR spectrum of analogue 8c; 600 MHz/CDCl3/TMS; δ (ppm). 



S48 
 

 

13C NMR spectrum of analogue 8c; 150 MHz/CDCl3/TMS; δ (ppm). 
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1H NMR spectrum of analogue 9a; 600 MHz/CDCl3/TMS; δ (ppm). 
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13C NMR spectrum of analogue 9a; 150 MHz/CDCl3/TMS; δ (ppm). 
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31P NMR spectrum of analogue 9a; 161.9 MHz/CDCl3/TMS; δ (ppm). 
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1H NMR spectrum of analogue 9b; 600 MHz/CDCl3/TMS; δ (ppm). 
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13C NMR spectrum of analogue 9b; 100 MHz/CDCl3/TMS; δ (ppm). 
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31P NMR spectrum of analogue 9b; 161.9 MHz/CDCl3/TMS; δ (ppm). 
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1H NMR spectrum of analogue 9c; 400 MHz/CDCl3/TMS; δ (ppm). 
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13C NMR spectrum of analogue 9c; 100 MHz/CDCl3/TMS; δ (ppm). 
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31P NMR spectrum of analogue 9c; 161.9 MHz/CDCl3/TMS; δ (ppm). 
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IR spectrum of product 6a; ATR (cm-1). 
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IR spectrum of product 6b; ATR (cm-1). 
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IR spectrum of product 6c; ATR (cm-1). 
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IR spectrum of product 6d; ATR (cm-1). 
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IR spectrum of product 7a; ATR (cm-1). 
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IR spectrum of product 7b; ATR (cm-1). 
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IR spectrum of product 7c; ATR (cm-1). 
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IR spectrum of product 7d; ATR (cm-1). 
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IR spectrum of product 7e; ATR (cm-1). 
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IR spectrum of product 7f; ATR (cm-1). 
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IR spectrum of product 8a; ATR (cm-1). 
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IR spectrum of product 8b; ATR (cm-1). 
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IR spectrum of product 8c; ATR (cm-1). 
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IR spectrum of product 9b; ATR (cm-1). 
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IR spectrum of product 9c; ATR (cm-1). 

 


