
Supporting informations 

for 

Synthesis and transformation of isopulegol-based 

chiral ligands 

Tam Minh Le 1, Tamás Szilasi 1, Volford Bettina3, Szekeres Ándras3, Ferenc Fülöp 1,2 and Zsolt 

Szakonyi 1,4* 

1 Institute of Pharmaceutical Chemistry, University of Szeged, H-6720 Szeged, Eötvös utca 6, Hungary; 

leminhtam@pharm.u-szeged.hu; szilasitomi19@gmail.com; fulop@pharm.u-szeged.hu 
2 Stereochemistry Research Group of the Hungarian Academy of Sciences, H-6720 Szeged, Eötvös utca 6, 

Hungary 
3 Department of Microbiology, University of Szeged, 6726 Szeged, Közép fasor 52, Hungary; 

bettina.volford86@gmail.com; andras.j.szekeres@gmail.com  
4 Interdisciplinary Centre of Natural Products, University of Szeged, H-6720 Szeged, Eötvös utca 6, Hungary 

* Correspondence: szakonyi@pharm.u-szeged.hu; Tel.: +36-62-546809; Fax: +36-62-545705 

 

  

mailto:leminhtam@pharm.u-szeged.hu
mailto:szilasitomi19@gmail.com
mailto:bettina.volford86@gmail.com
mailto:andras.j.szekeres@gmail.com


2 

 

Contents 

 
1
H, 

13
C NMR spectra of new compounds     3 - 133 

 



3 

 

1
H-NMR of compound 8 

 

  



4 

 

13
C-NMR of compound 8 

 

  



5 

 

1
H-NMR of compound 9 

 

  



6 

 

13
C-NMR of compound 9 

 

 
  



7 

 

1
H-NMR of compound 10 

 

 
  



8 

 

13
C-NMR of compound 10 

 

 
  



9 

 

1
H-NMR of compound 11 

 

 
  



10 

 

13
C-NMR of compound 11 

 

 
  



11 

 

1
H-NMR of compound 12 

 

 
  



12 

 

13
C-NMR of compound 12 

 

 
  



13 

 

1
H-NMR of compound 13 

 

 
  



14 

 

13
C-NMR of compound 13 

 

 
  



15 

 

1
H-NMR of compound 14 

 

 
  



16 

 

13
C-NMR of compound 14 

 

 
  



17 

 

HSQC of compound14 

 

  



18 

 

HMBC of compound 14 

 

  



19 

 

1
H-NMR of compound 15 

 

 
  



20 

 

13
C-NMR of compound 15 

 

 
  



21 

 

HSQC of compound 15 

 

  



22 

 

HMBC of compoun 15 

 

  



23 

 

1
H-NMR of compound 16 

 

 
  



24 

 

13
C-NMR of compound 16 

 

  



25 

 

HSQC of coumpound 16 

 

  



26 

 

1
H-NMR of compound 17 

 

  



27 

 

13
C-NMR of compound 17 

 

  



28 

 

HSQC of compound 17  

 

  



29 

 

HMBC of compound 17  

 

  



30 

 

1
H-NMR of compound 18 

 

  



31 

 

13
C-NMR of compound 18 

 

  



32 

 

COSY of counpound 18 

 

  



33 

 

NOESY of compound 18 

 

  



34 

 

HSQC of compound 18 

 

  



35 

 

HMBC of compound 18  

 

  



36 

 

1
H-NMR of compound 19 

 

  



37 

 

13
C-NMR of compound 19 

 

 
  



38 

 

COSY of compound 20 

 

  



39 

 

NOESY of compound 19 

 

  



40 

 

HSQC of compound 19 

 

  



41 

 

HMBC of compound 19  

 

  



42 

 

1
H-NMR of compound 20 

 

  



43 

 

13
C-NMR of compound 20 

 

 
  



44 

 

COSY of compound 20 

 

  



45 

 

NOESY of compound 20 

 

  



46 

 

HSQC of compound 20 

 

  



47 

 

HMBC of compound 20 

 

  



48 

 

1
H-NMR of compound 21 

 

 
  



49 

 

13
C-NMR of compound 21 

 

 
  



50 

 

COSY of compound 21 

 

  



51 

 

NOESY of compound 21 

 

  



52 

 

HSQC of compound 21 

 

  



53 

 

HMBC of compound 21 

 

  



54 

 

1
H-NMR of compound 22 

 

 
  



55 

 

13
C-NMR of compound 22 

 

 
  



56 

 

COSY of compound 22 

 

 
  



57 

 

NOESY of compound 22 

 

  



58 

 

HMBC of compound 22 

 

 
  



59 

 

HMBC of compound 22 

 

  



60 

 

1
H-NMR of compound 23 

 

  



61 

 

13
C-NMR of compound 23 

 

  



62 

 

COSY of compound 23 

 

  



63 

 

NOESY of compound 23 

 

  



64 

 

HSQC of compound 23 

 

  



65 

 

HMBC of compound 23 

 

  



66 

 

1
H-NMR of compound 24 

 

  



67 

 

13
C-NMR of compound 24 

 

  



68 

 

1
H-NMR of compound 25 

 

  



69 

 

13
C-NMR of compound 25 

 

  



70 

 

HSQC of compound 25 

 

  



71 

 

HMBC of compound 25 

 

  



72 

 

1
H-NMR of compound 26 

 

  



73 

 

13
C-NMR of compound 26 

 

  



74 

 

HSQC of compound 26 

 

  



75 

 

HMBC of compound 26 

 

 



76 

 

1
H-NMR of compound 27 

 

  



77 

 

13
C-NMR of compound 27 

 

  



78 

 

HSQC of compound 27 

 

  



79 

 

HMBC of compound 27 

 

  



80 

 

1
H-NMR of compound 28 

 

  



81 

 

13
C-NMR of compound 28 

 

  



82 

 

HSQC of compound 28 

 

  



83 

 

HMBC of compound 28 

 

  



84 

 

1
H-NMR of compound 29 

 

  



85 

 

13
C-NMR of compound 29 

 

  



86 

 

COSY of compound 29 

 

 
  



87 

 

NOESY of compound 29 

 

  



88 

 

HSQC of compound 29 

 

  



89 

 

HMBC of compound 29 

 

  



90 

 

1
H-NMR of compound 30 

 

  



91 

 

13
C-NMR of compound 30 

 

 

  



92 

 

COSY of compound 30 

 

  



93 

 

NOESY of compound 30 

 

  



94 

 

HSQC of compound 30 

 

  



95 

 

HMBC of compound 30 

 

  



96 

 

1
H-NMR of compound 31 

 

  



97 

 

13
C-NMR of compound 31 

 

  



98 

 

COSY os compound 31 

 

  



99 

 

NOESY of compound 31 

 

  



100 

 

HSQC of compound 31 

 

  



101 

 

HMBC of compound 31 

 

  



102 

 

1
H-NMR of compound 32 

 

  



103 

 

13
C-NMR of compound 32 

 

  



104 

 

COSY of compound 32 

 

  



105 

 

NOESY of compound 32 

 

  



106 

 

HSQC of compound 32 

 

  



107 

 

HMBC of compound 32 

 

  



108 

 

1
H-NMR of compound 33 

 

  



109 

 

13
C-NMR of compound 33 

 

  



110 

 

COSY of compound 33 

 

  



111 

 

 

NOESY of compound 33 

 

  



112 

 

HSQC of compound 33 

 

  



113 

 

HMBC of compound 33 

 

  



114 

 

 
1
H-NMR of compound 34 

 

  



115 

 

13
C-NMR of compound 34 

 

 
  



116 

 

COSY of compound 34 

 

  



117 

 

NOESY of compound 34 

 

  



118 

 

HSQC of compound 34 

 

  



119 

 

HMBC of compound 34 

 

  



120 

 

1
H-NMR of compound 35 

 

 
  



121 

 

13
C-NMR of compound 35 

 

  



122 

 

COSY of compound 35 

 

  



123 

 

NOESY of compound 34 

 

  



124 

 

HSQC of compound 35 

 

  



125 

 

HMBC of compound 35 

 

  



126 

 

1
H-NMR of compound 36 

 

  



127 

 

13
C-NMR of compound 36 

 

  



128 

 

1
H-NMR of compound 37 

 

  



129 

 

13
C-NMR of compound 37 

 

  



130 

 

COSY of compound 37 

 

  



131 

 

NOESY of compound 37 

 

  



132 

 

HSQC of compound 37 

 

  



133 

 

HMBC of compound 37 

 

 


