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Figure S1. Structures of palmitic acid, clionasterol and ergosterol 5,8-endoperoxide 
isolated from Aspergillus candidus KUFA 006231. 
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Figure S2. 1H NMR spectrum of clionasterol (CDCl3, 300.13 MHz). 

 

Figure S3. 13C NMR spectrum of clionasterol (CDCl3, 75.4 MHz). 
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Figure S4. 1H NMR spectrum of ergosterol-5,8-endoperoxide (CDCl3, 300.13 MHz). 

 

Figure S5. 13C NMR spectrum of ergosterol-5,8-endoperoxode (CDCl3, 75.4 MHz). 
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Figure S6. 1H NMR spectrum of chrysophanic acid (1a) (CDCl3, 300.13 MHz). 

 

Figure S7. 13C NMR spectrum of chrysophanic acid (1a) (CDCl3, 75.4 MHz). 
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Figure S8. 1H NMR spectrum of emodin (1b) (DMSO, 300.13 MHz). 

 

Figure S9. 13C NMR spectrum of emodin (1b) (DMSO, 75.4 MHz). 
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Figure S10. 1H NMR spectrum of asterriquinol D dimethylether (2a) (DMSO, 300.13 
MHz). 

 

Figure S11. 13C NMR spectrum asterriquinol D dimethylether (2a) (DMSO, 75.4 
MHz). 
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Figure S12. 1H NMR spectrum of petromurin C (2b) (DMSO, 300.13 MHz). 

 

Figure S13. 13C NMR spectrum petromurin C (2b) (DMSO, 75.4 MHz). 
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Figure S14. 1H NMR spectrum of kumbicin B (2c) (DMSO, 300.13 MHz). 

 

Figure S15. 13C NMR spectrum kumbicin B (2c) (DMSO, 75.4 MHz). 
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Figure S16. 1H NMR spectrum of kumbicin A (2d) (DMSO, 300.13 MHz). 

 

Figure S17. 13C NMR spectrum kumbicin A (2d) (DMSO, 75.4 MHz). 
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Figure S18. 1H NMR spectrum of candidusin D (2e) (DMSO, 300.13 MHz). 

 

Figure S19. 13C NMR spectrum of candidusin D (2e) (DMSO, 75.4 MHz). 
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Figure S20. 1H NMR spectrum of 2”-oxoasterriquinol D methyl ether (3) (DMSO, 
300.13 MHz). 

 

Figure S21. 13C NMR spectrum of 2”-oxoasterriquinol D methyl ether (3) (DMSO, 
75.4 MHz). 
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Figure S22. 1H NMR spectrum of kumbicin D (4) (DMSO, 300.13 MHz). 

 

Figure S23. 13C NMR spectrum of kumbicin D (4) (DMSO, 75.4 MHz). 
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Figure S24. 1H NMR spectrum of preussin (5a) (DMSO, 300.13 MHz). 

 

Figure S25. 13C NMR spectrum of preussin (5a) (DMSO, 75.4 MHz). 
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Figure S26. 1H NMR spectrum of preussin C (5b) (DMSO, 500.13 MHz). 

 

Figure S27. 13C NMR spectrum of preussin C (5b) (DMSO, 125.4 MHz). 
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Figure S28. COSY spectrum of preussin C (5b) (DMSO, 500.13 MHz). 

 

Figure S29. HSQC spectrum of preussin C (5b) (DMSO, 500.13 MHz). 

 

 



 

17 
 

Figure S30. HMBC spectrum of preussin C (5b) (DMSO, 500.13 MHz). 

 

Figure S31. NOESY spectrum of preussin C (5b) (DMSO, 500.13 MHz). 
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Figure S32. 1H NMR spectrum of (3S, 6S)-3,6-dibenzylpiperazine-2,5-dione (6) 
(DMSO, 300.13 MHz). 

 

Figure S33. 13H NMR spectrum of (3S, 6S)-3,6-dibenzylpiperazine-2,5-dione (6) 
(DMSO, 75.4 MHz). 
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Figure S34. 1H NMR spectrum of 4-(acetylamino)benzoic acid (7) (DMSO, 300.13 
MHz). 

 

Figure S35. 13C NMR spectrum of 4-(acetylamino)benzoic acid (7) (DMSO, 75.4 
MHz). 
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Table 1S. 1H NMR (DMSO, 300.13 MHz) of 2a-d. 

δH (J in Hz) 

Position 2a 2b 2c 2d 

NH-1’ 11.29, d (1.9) 10.98, d (2.0) 11.15, d (1.9) 10.97, d (2.1) 

2’ 7.47, d (2.5) 7.36, d (2.5) 7.43, d (2.5) 7.35, d (2.5) 

3’ - - - - 

4’ 7.42, d (7.5) 6.74, d (2.3) 6.88, d (2.4) 6.73, d (2.2) 

5’ 7.10, ddd (7.5, 7.5, 1.1) - - - 

6’ 7.12, ddd (7.5, 7.5, 1.1) 6.63, dd (8.6, 2.3) 6.78, dd (8.7, 2.4) 6.63, dd (8.6, 2.3) 

7’ 7.45, d (7.5) 7.22, d (8.6) 7.33, d (8.7) 7.22, d (8.6) 

NH-1” 11.29, d (1.9) 11.28, d (1.9) 11.29, d (1.9) 10.97, d (2.1) 

2” 7.47, d (2.5) 7.46, d (2.5) 7.47, d (2.5) 7.35, d (2.5) 

3” - - - - 

4” 7.42, d (7.5) 7.41, d (7.5) 7.42, d (7.5) 6.73, d (2.2) 

5” 7.01, ddd (7.5, 7.5, 1.1) 7.01, ddd (7.5, 7.5, 1.1) 7.01, ddd (7.5, 7.5, 1.1) - 

6” 7.12, ddd (7.5, 7.5. 1.1) 7.12, ddd (7.5, 7.5. 1.1) 7.12, ddd (7.5, 7.5. 1.1) 6.63, dd (8.6, 2.3) 

7” 7.45, d (7.5) 7.44, d (7.5) 7.44, d (7.5) 6.73, d (2.3) 

OMe-1 3.44, s 3.44, s 3.46, s 3.43, s 
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OMe-2 3.44, s 3.44, s 3.43, s 3.43, s 

OMe-4 3.44, s 3.44, s 3.43, s 3.43, s 

OMe-5 3.44, s 3.44, s 3.46, s 3.43, s 

OMe-5’ - - 3.72, s - 

OMe-5” - - - - 

OH-5’ - 8.57, brs - 8.57, brs 

OH-5” - - - 8.57, brs 
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Table 2S. 13C NMR (DMSO, 75.4 MHz) of 2a-d. 

δH , type 

Position 2a 2b 2c 2d 

1 147.6, C 147.6, C 147.6, C 147.6, C 

2 147.6, C 147.6, C 147.6, C 147.6, C 

3 122.2, C 121.9, C 122.0, C 122.3, C 

4 147.6, C 147.6, C 147.6, C 147.6, C 

5 122.2, C 147.6, C 147.6, C 147.6, C 

6 147.6, C 122.5, C 122.2, C 122.3, C 

2’ 125.2, CH 125.5, CH 126.0, CH 125.5, CH 

3’ 106.9, C 106.1, C 106.7, C 106.2, C 

4’ 120.3, CH 104.2, CH 102.0, C 104.2, CH 

5’ 118.7, CH 150.4, C 153.4, C 150.4, C 

6’ 120.8, CH 111.1,CH 110.9, CH 111.1, CH 

7’ 111.4, CH 111.6, CH 111.9, CH 111.6, CH 

8’ 135.9, C 130.4, C 131.0, C 130.4, C 

9’ 127.0, C 127.9, C 127.4, C 127.9, C 

2” 125.2, CH 125.2, CH 125.2, CH 125.5, CH 

3” 106.9, C 107.0, C 106.9, C 106.2, C 

4” 120.3, CH 120.2, CH 120.3, CH 104.2, CH 

5” 118.7, CH 118.7, CH 118.7, CH 150.4, C 

6” 120.8, CH 120.8, CH 120.8, CH 111.1, CH 

7” 111.4, CH 111.4, CH 111.4, CH 111.6, CH 

8” 135.9, C 135.9, C 135.9, C 130.4, C 

9” 127.0, C 127.1, C 127.0, C 127.9, C 

OMe-1 60.3, CH3 60.3, CH3 60.3, CH3 60.3, CH3 

OMe-2 60.3, CH3 60.3, CH3 60.3, CH3 60.3, CH3 

OMe-4 60.3, CH3 60.3, CH3 60.3, CH3 60.3, CH3 

OMe-5 60.3, CH3 60.3, CH3 60.3, CH3 60.3, CH3 
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OMe-5’ - - 55.2, CH3 - 

OMe-5” - - - - 

 

 

Table 3S. Comparison of 1H and 13C NMR  (DMSO, 300.13 and 75.4 MHz) of 3 with 
2”-oxoasterriquinol D methyl ether (CDCl3, 300.13 and 75.4 MHz). 

3 2”-oxoasterriquinol D methyl 
ether [17] 

Position δC , type δH (J in Hz) δC , type δH (J in Hz) 

1 148.3, C - 148.6, C - 

2 147.2, C - 147.4, C - 

3 124.2, C - 123.7, C - 

4 147.1, C - 147.5, C - 

5 147.0, C - 147.8, C - 

6 124.2, C - 123.5, C - 

1’ - 11.31, d (2.0) - 8.37, brs 

2’ 125.4, CH 7.44, d (2.4) 124.3, CH 7.29, d (3) 

3’ 106.3, C - 108.4, C - 

4’ 120.2, CH 7.36, d (8.0) 121.1, CH 7.54, d (6) 

5’ 118.8, CH 6.99, dd (7.1, 7.5) 119.7, CH 7.11, dd (9, 6) 

6’ 120.9, CH 7.11, ddd (7.5, 7.5, 1.1) 121.9, CH 7.19, m 

7’ 111.4, CH 7.43, d (8.8) 110.9, CH 7.41, d (9) 

8’ 135.9, C - 135.8, C - 

9’ 126.8, C - 127.1, C - 

1” - 10.52, brs - 7.81, brs 

2” 177.9, CO - 179.3, CO - 

3” 43.6, CH 4.96, s 44.0, CH 5.15, s 

4” 123.4, CH 6.99, d (7.6) 124.0, CH 7.07, d (6) 

5” 121.2, CH 6.92, ddd (7.1, 7.1, 1.0) 122.3, CH 6.98, dd (9, 6) 

6” 127.6, CH 7.20, ddd (7.9, 7.9, 1.4) 127.7, CH 7.22, m 
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7” 109.0, CH 6.90, d (7.6) 109.2, CH 6.93, d (9) 

8” 143.1, C - 141.5, C - 

9” 130.8, C - 130.9, C - 

OMe-1 61.9, CH3 3.93,s 62.0, CH3 4.00, s 

OMe-2 59.3, CH3 3.19, s 60.5, CH3 3.50, s 

OMe-4 59.6, CH3 3.22, s 59.9, CH3 3.30, s 

OMe-5 60.2, CH3 3.44, s 60.1, CH3 3.30, s 

 

 

Table 4S. 1H and 13C NMR data (DMSO, 300.13 and 75.4 MHz) of kumbicin D (4). 

 

Position δC , type δH (J in Hz) 

1 182.9, CO - 

2 153.4, C - 

3 124.4, C - 

4 187.3, CO - 

5 142.3, C - 

6 136.3, C - 

7 27.5, CH2 3.21, d (6.9) 

8 121,2, CH 5.02, t (6.3) 

9 132.4, C - 

10 25.4, CH3 1.55, s 

11 17.5, CH3 1.26, s 

1’ - 11.61, brs 

2’ 127.3, CH 7.45, d (2.7) 

3’ 106.9, C - 

4’ 119.9, CH 7.35, d (8.0) 

5’ 119.3, CH 7.05, dd (7.9, 7.9) 

6’ 121.3, CH 7.15, ddd (7.0, 7.0, 1.0) 

7’ 111.7, CH 7.46, d (8.0) 
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8’ 135.9, C - 

9’ 126.7, C - 

1” - 11.55, brs 

2” 128.9, CH 7.60, d (2.7) 

3” 104.5, C - 

4” 120.8, CH 7.39, d (8.0) 

5” 119.4, CH 7.05, dd (7.9, 7.9) 

6” 121.4, C 7.16, ddd (7.0, 7.0, 1.0) 

7” 111.8, CH 7.47, d (8.0) 

8” 135.8, C - 

9” 126.6, C - 

OMe-2 59.9, CH3 3.74, s 
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