
 
© 2021 ACG Publications. All rights reserved. 

  1 

 

Supporting Information 

Rec. Nat. Prod. 15:4 (2021) 281-292 

Biotransformation of Perrottetin F by Aspergillus niger:  

New Bioactive Secondary Metabolites 

Danka Bukvicki1,2,3,*, Miroslav Novakovic2,4, Tatjana Ilic-Tomic5, Jasmina 

Nikodinovic-Runic, Nina Todorovic5,  Milan Veljic1 and  

Yoshinori Asakawa2 

 

1University of Belgrade, Faculty of Biology, Institute of Botany and Botanical Garden “Jevremovac”, 

11000 Belgrade, Serbia 
2Faculty of Pharmaceutical Sciences, Tokushima Bunri University, Yamashiro-cho, Tokushima 770-

8514, Japan 
3Department of Agricultural and Food Sciences, University of Bologna, Via Fanin 46, 40127 Bologna, 

Italy 
4University of Belgrade, Institute of Chemistry Technology and Metallurgy, 11 000 Belgrade, Serbia. 
5Institute of Molecular Genetics and Genetic Engineering, University of Belgrade, 11000 Belgrade, 

Serbia 

Table of Contents                                                                                      Page 
Figure S1: 1H NMR spectrum of perrottetin F (1) (from δH 6.00 ppm to δH 7.20 ppm) 3 

Figure S2: 1H NMR spectrum of perrottetin F (1) (from δH 2.53 ppm to δH 2.95 ppm) 3 

Figure S3: 13C NMR spectrum of perrottetin F (1) (from δC 110 ppm to δC 163 ppm) 4 

Figure S4: HSQC spectrum of perrottetin F (1) (from δC 95 ppm to δC 140 ppm and from δH 6.00 ppm 

to 7.22 ppm) 

4 

Figure S5: HMBC spectrum of perrottetin F (1) (from δC 100 ppm to δC 170 ppm and from δH 2.00 

ppm to 7.55 ppm) 

5 

Figure S6: HMBC spectrum of perrottetin F (1) (from δC 37 ppm to δC 41 ppm and from δH 6.10 ppm 

to 7.15 ppm) 

5 

Figure S7: HRESIMS spectrum of compound 2 

Figure S8:1H NMR spectrum of compound 2 (from δH 2.35 ppm to δH 7.20 ppm)                

6 

7 

Figure S9: 1H NMR spectrum of compound 2 (from δH 5.85 ppm to δH 7.15 ppm) 7 

Figure S10: 13C NMR spectrum of compound 2 (from δC 111 ppm to δC 160 ppm) 8 

Figure S11: 13C NMR spectrum of compound 2 (from δC 33 ppm to δC 84 ppm) 8 

Figure S12: COSY spectrum of compound 2 (from δH 5.85 ppm to δH 7.15 ppm) 9 

Figure S13: COSY spectrum of compound 2 (from δH 2.40 ppm to δH 5.00 ppm) 9 

Figure S14: NOESY spectrum of compound 2 (from δH 4.30 ppm to δH 7.22 ppm) 10 

Figure S15: HSQC spectrum of compound 2 (from δC 106 ppm to δC 137 ppm and from δH 6.04 ppm 

to 7.27 ppm) 

10 

Figure S16: HMBC spectrum of compound 2 (from δC 104 ppm to δC 164 ppm and from δH 5.65 ppm 

to 7.40 ppm) 

11 

Figure S17: HMBC spectrum of compound 2 (from δC 32 ppm to δC 91 ppm and from δH 5.82 ppm to 

7.60 ppm) 

11 

Figure S18: HMBC spectrum of compound 2 (from δC 34 ppm to δC 156 ppm and from δH 2.25 ppm 

to 5.05 ppm) 

Figure S19: HRESIMS spectrum of compound 3 

12 

 

13 

Figure S20: 1H NMR spectrum of compound 3 (from δH 2.45 ppm to 7.35 ppm) 14 



 
© 2021 ACG Publications. All rights reserved. 

  2 

 

Figure S21: 1H NMR spectrum of compound 3 (from δH 5.75 ppm to 7.31 ppm) 14 

Figure S22: 13C NMR spectrum of compound 3 (from δC 35 ppm to δC 165 ppm) 15 

Figure S23: COSY spectrum of compound 3 (from δH 4.20 ppm to 7.50 ppm) 15 

Figure S24: NOESY spectrum of compound 3 (from δH 5.90 ppm to 7.55 ppm) 16 

Figure S25: HSQC spectrum of compound 3 (from δC 105 ppm to δC 138 ppm and from δH 5.94 ppm 

to 7.45 ppm) 

16 

Figure S26: HMBC spectrum of compound 3 (from δC 14 ppm to δC 180 ppm and from δH 5.93 ppm 

to 7.52 ppm) 

17 

Figure S27: HMBC spectrum of compound 3 (from δC 12 ppm to δC 170 ppm and from δH 2.24  ppm 

to 4.81 ppm) 

Figure S28: HRESIMS spectrum of compound 4 

17 

 

18 

Figure S29: 1H NMR spectrum of compound 4 (from δH 6.40  ppm to 7.12 ppm) 19 

Figure S30: 13C NMR spectrum of compound 4 (from δC 110 ppm to δC 161 ppm) 19 

Figure S31: COSY spectrum of compound 4 (from δH 6.25  ppm to 7.33 ppm) 20 

Figure S32: NOESY spectrum of compound 4 (from δH 6.18 ppm to 7.40 ppm) 20 

Figure S33: HSQC spectrum of compound 4 (from δC 107 ppm to δC 137 ppm and from δH 6.30  ppm 

to 7.35 ppm) 

21 

Figure S34: HMBC spectrum of compound 4 (from δC 107 ppm to δC 167 ppm and from δH 6.05 ppm 

to 7.45 ppm) 

21 

Figure S35: HMBC spectrum of compound 4 (from δC 33 ppm to δC 43.5 ppm and from δH 6.25  ppm 

to 7.32 ppm) 

22 

Figure S36: HMBC spectrum of compound 4 (from δC 106 ppm to δC 155 ppm and from δH 2.24  ppm 

to 4.81 ppm) 

Figure S37: Effects of perrottetin F (1) and biotransformed products (250 μg/disc) on the production 

of violacein by C. violaceum CV026 (A) and prodigiosin by S. marcescens (B). The control in the 

bioassay was DMSO  

22 

 

23 

 



 
© 2021 ACG Publications. All rights reserved. 

  3 

 

 

Figure S1: 1H NMR spectrum of perrottetin F (1) (from δH 6.00 ppm to δH 7.20 ppm) 

 

Figure S2: 1H NMR spectrum of perrottetin F (1) (from δH 2.53 ppm to δH 2.95 ppm) 
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Figure S3: 13C NMR spectrum of perrottetin F (1) (from δC 110 ppm to δC 163 ppm) 

 

Figure S4: HSQC spectrum of perrottetin F (1) (from δC 95 ppm to δC 140 ppm and from δH 6.00 ppm 

to 7.22 ppm) 
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Figure S5: HMBC spectrum of perrottetin F (1) (from δC 100 ppm to δC 170 ppm and from δH 2.00 

ppm to 7.55 ppm) 

 

Figure S6: HMBC spectrum of perrottetin F (1) (from δC 37 ppm to δC 41 ppm and from δH 6.10 ppm 

to 7.15 ppm) 
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Figure S7: HRESIMS spectrum of compound 2 
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Figure S8: 1H NMR spectrum of compound 2 (from δH 2.35 ppm to δH 7.20 ppm) 

 

Figure S9: 1H NMR spectrum of compound 2 (from δH 5.85 ppm to δH 7.15 ppm) 
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Figure S10: 13C NMR spectrum of compound 2 (from δC 111 ppm to δC 160 ppm) 

 

Figure S11: 13C NMR spectrum of compound 2 (from δC 33 ppm to δC 84 ppm) 
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Figure S12: COSY spectrum of compound 2 (from δH 5.85 ppm to δH 7.15 ppm) 

 

Figure S13: COSY spectrum of compound 2 (from δH 2.40 ppm to δH 5.00 ppm) 
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Figure S14: NOESY spectrum of compound 2 (from δH 4.30 ppm to δH 7.22 ppm) 

 

Figure S15: HSQC spectrum of compound 2 (from δC 106 ppm to δC 137 ppm and from δH 6.04 ppm 

to 7.27 ppm) 
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Figure S16: HMBC spectrum of compound 2 (from δC 104 ppm to δC 164 ppm and from δH 5.65 ppm 

to 7.40 ppm) 

 

Figure S17: HMBC spectrum of compound 2 (from δC 32 ppm to δC 91 ppm and from δH 5.82 ppm to 

7.60 ppm) 
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Figure S18: HMBC spectrum of compound 2 (from δC 34 ppm to δC 156 ppm and from δH 2.25 ppm 

to 5.05 ppm) 
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Figure S19: HRESIMS spectrum of compound 3 
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Figure S20: 1H NMR spectrum of compound 3 (from δH 2.45 ppm to 7.35 ppm) 

 

Figure S21: 1H NMR spectrum of compound 3 (from δH 5.75 ppm to 7.31 ppm) 
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Figure S22: 13C NMR spectrum of compound 3 (from δC 35 ppm to δC 165 ppm) 

 

Figure S23: COSY spectrum of compound 3 (from δH 4.20 ppm to 7.50 ppm) 
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Figure S24: NOESY spectrum of compound 3 (from δH 5.90 ppm to 7.55 ppm) 

 

Figure S25: HSQC spectrum of compound 3 (from δC 105 ppm to δC 138 ppm and from δH 5.94 ppm 

to 7.45 ppm) 
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Figure S26: HMBC spectrum of compound 3 (from δC 14 ppm to δC 180 ppm and from δH 5.93 ppm 

to 7.52 ppm) 

 

Figure S27: HMBC spectrum of compound 3 (from δC 12 ppm to δC 170 ppm and from δH 2.24  ppm 

to 4.81 ppm) 
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Figure S28: HRESIMS spectrum of compound 4 
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Figure S29: 1H NMR spectrum of compound 4 (from δH 6.40  ppm to 7.12 ppm) 

 

Figure S30: 13C NMR spectrum of compound 4 (from δC 110 ppm to δC 161 ppm) 
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Figure S31: COSY spectrum of compound 4 (from δH 6.25  ppm to 7.33 ppm) 

 

Figure S32: NOESY spectrum of compound 4 (from δH 6.18 ppm to 7.40 ppm) 
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Figure S33: HSQC spectrum of compound 4 (from δC 107 ppm to δC 137 ppm and from δH 6.30  ppm 

to 7.35 ppm) 

 

Figure S34: HMBC spectrum of compound 4 (from δC 107 ppm to δC 167 ppm and from δH 6.05 ppm 

to 7.45 ppm) 
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Figure S35: HMBC spectrum of compound 4 (from δC 33 ppm to δC 43.5 ppm and from δH 6.25  ppm 

to 7.32 ppm) 

 

Figure S36: HMBC spectrum of compound 4 (from δC 106 ppm to δC 155 ppm and from δH 2.24  ppm 

to 4.81 ppm) 
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Figure S37: Effects of perrottetin F (1) and biotransformed products (250 μg/disc) on the production 

of violacein by C. violaceum CV026 (A) and prodigiosin by S. marcescens (B). The control in the 

bioassay was DMSO 

 


