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Abstract: Chemical investigation of co-culture marine-derived fungi Beauveria felina KMM 4639 and 

Aspergillus carneus KMM 4638 led to the identification of three new drimane-type sesquiterpenes 

asperflavinoids B, D and E (2, 4, 5) and nine previously reported related compounds. Their structures were 

established using spectroscopic methods and by comparison with known analogues. Cytotoxic activity of 

isolated compounds against several cancer and normal cell lines were investigated. Compounds 3 and 

ustusolate E (9) shown significant effect on human breast cancer MCF-7 cell viability with IC50s of 10 µ M 

and induced in these cells the caspase-dependent apoptosis and arrest of MCF-7 cell cycle in G2/M phase. 
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Figure S1. CD spectrum of 1 
 

 

Figure S2. CD spectrum of 3 
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Figure S3. CD spectrum of 4 

 

Figure S4. CD spectrum of 5 
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Figure S5. CD spectrum of 10 

 

Figure S6. CD spectrum of 11 
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Figure S7. CD spectrum of 12 

 

Figure S8. UV spectrum of 1 
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Figure S9. UV spectrum of 3 

 

Figure S10. UV spectrum of 4 
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Figure S11. UV spectrum of 5 

 

Figure S12. UV spectrum of 10 
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Figure S13. UV spectrum of 11 

 

Figure S14. UV spectrum of 12 
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Figure S15. 1H NMR spectrum (700 MHz, acetone-d6) of 1 



1H NMR spectrum (700 MHz, acetone-d6) of 1 
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1H NMR spectrum (700 MHz, acetone-d6) of 1 
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1H NMR spectrum (700 MHz, acetone-d6) of 1 
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1H NMR spectrum (700 MHz, acetone-d6) of 1 
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Figure S16. 13С NMR spectrum (175 MHz, acetone-d6) of 1 
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Figure S17. COSY-45 spectrum (700 MHz, acetone-d6) of 1 
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Figure S18. HSQC spectrum (700 MHz, acetone-d6) of 1 
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Figure S19. HMBC spectrum (700 MHz, acetone-d6) of 1 
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Figure S20. ROESY spectrum (700 MHz, acetone-d6) of 1 
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Figure S21. Expanded 1H NMR spectrum (700 MHz, DMSO-d6) of 1 
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Expanded 1H NMR spectrum (700 MHz, DMSO-d6) of 1 



Expanded 1H NMR spectrum (700 MHz, DMSO-d6) of 1 
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Expanded 1H NMR spectrum (700 MHz, DMSO-d6) of 1 
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Expanded 1H NMR spectrum (700 MHz, DMSO-d6) of 1 
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Expanded 1H NMR spectrum (700 MHz, DMSO-d6) of 1 
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Expanded 1H NMR spectrum (700 MHz, DMSO-d6) of 1 
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Expanded 1H NMR spectrum (700 MHz, DMSO-d6) of 1 
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Expanded 1H NMR spectrum (700 MHz, DMSO-d6) of 1 
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Figure S22. 1H NMR spectrum (700 MHz, acetone-d6) of 2 



1H NMR spectrum (700 MHz, acetone-d6) of 2 (expanded) 
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1H NMR spectrum (700 MHz, acetone-d6) of 2 (expanded) 
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1H NMR spectrum (700 MHz, acetone-d6) of 2 (expanded) 
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1H NMR spectrum (700 MHz, acetone-d6) of 2 (expanded) 
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1H NMR spectrum (700 MHz, acetone-d6) of 2 (expanded) 
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Figure S23. 13С NMR spectrum (175 MHz, acetone-d6) of 2 
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Figure S24. COSY-45 spectrum (700 MHz, acetone-d6) of 2 
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Figure S25. HSQC spectrum (700 MHz, acetone-d6) of 2 
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Figure S26. HMBC spectrum (700 MHz, acetone-d6) of 2 
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Figure S27. ROESY spectrum (700 MHz, acetone-d6) of 2 
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Figure S28. 1H NMR spectrum (300 MHz, CDCl3) of 3 



1H NMR spectrum (300 MHz, CDCl3) of 3 (expanded) 
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1H NMR spectrum (300 MHz, CDCl3) of 3 (expanded) 
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1H NMR spectrum (300 MHz, CDCl3) of 3 (expanded) 
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1H NMR spectrum (300 MHz, CDCl3) of 3 (expanded) 
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Figure S29. 13С NMR spectrum (75 MHz, CDCl3) of 3 
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Figure S30. DEPT-135 NMR spectrum (75 MHz, CDCl3) of 3 
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Figure S31. COSY-45 spectrum (300 MHz, CDCl3) of 3 
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Figure S32. HSQC spectrum (300 MHz, CDCl3) of 3 
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Figure S33. HMBC spectrum (300 MHz, CDCl3) of 3 
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Figure S34. ROESY spectrum (300 MHz, CDCl3) of 3 
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Figure S35. 1H NMR spectrum (700 MHz, CDCl3) of 4 



1H NMR spectrum (700 MHz, CDCl3) of 4 (expanded) 
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1H NMR spectrum (700 MHz, CDCl3) of 4 (expanded) 
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1H NMR spectrum (700 MHz, CDCl3) of 4 (expanded) 
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1H NMR spectrum (700 MHz, CDCl3) of 4 (expanded) 
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Figure S36. 13C NMR spectrum (75 MHz, CDCl3) of 4 
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Figure S37. DEPT-135 NMR spectrum (75 MHz, CDCl3) of 4 
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Figure S38. COSY-45 spectrum (700 MHz, CDCl3) of 4 
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Figure S39. HSQC spectrum (700 MHz, CDCl3) of 4 
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Figure S40. HMBC spectrum (700 MHz, CDCl3) of 4 
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Figure S41. 1H NMR spectrum (700 MHz, CDCl3) of 5 



1H NMR spectrum (700 MHz, CDCl3) of 5 (expanded) 
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1H NMR spectrum (700 MHz, CDCl3) of 5 (expanded) 
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1H NMR spectrum (700 MHz, CDCl3) of 5 (expanded) 
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1H NMR spectrum (700 MHz, CDCl3) of 5 (expanded) 
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Figure S42. 13C NMR spectrum (75 MHz, CDCl3) of 5 
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Figure S43. DEPT-135 NMR spectrum (75 MHz, CDCl3) of 5 
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Figure S44. COSY-45 spectrum (700 MHz, CDCl3) of 5 
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Figure S45. HSQC spectrum (700 MHz, CDCl3) of 5 
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Figure S46. HMBC spectrum (700 MHz, CDCl3) of 5 
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Figure S47. ROESY spectrum (700 MHz, CDCl3) of 5 
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Figure S48. Expanded 1H NMR spectrum (700 MHz, CDCl3) of 9 



Expanded 1H NMR spectrum (700 MHz, CDCl3) of 9 
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Expanded 1H NMR spectrum (700 MHz, CDCl3) of 9 
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Expanded 1H NMR spectrum (700 MHz, CDCl3) of 9 
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Expanded 1H NMR spectrum (700 MHz, CDCl3) of 9 
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Figure S49. Expanded 1H NMR spectrum (700 MHz, CDCl3) of 10 
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Expanded 1H NMR spectrum (700 MHz, CDCl3) of 10 



Expanded 1H NMR spectrum (700 MHz, CDCl3) of 10 
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Expanded 1H NMR spectrum (700 MHz, CDCl3) of 10 

82 

 

 

 



83  

 

 

Figure S50. Expanded 1H NMR spectrum (700 MHz, DMSO-d6) of 11 



Expanded 1H NMR spectrum (700 MHz, DMSO-d6) of 11 
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Expanded 1H NMR spectrum (700 MHz, DMSO-d6) of 11 
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Expanded 1H NMR spectrum (700 MHz, DMSO-d6) of 11 
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Expanded 1H NMR spectrum (700 MHz, DMSO-d6) of 11 
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Figure S51. Expanded 1H NMR spectrum (700 MHz, DMSO-d6) of 12 



Expanded 1H NMR spectrum (700 MHz, DMSO-d6) of 12 
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Expanded 1H NMR spectrum (700 MHz, DMSO-d6) of 12 
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Expanded 1H NMR spectrum (700 MHz, DMSO-d6) of 12 
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Expanded 1H NMR spectrum (700 MHz, DMSO-d6) of 12 
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Figure S52. Expanded 1H NMR spectrum (700 MHz, CDCl3) of 12 
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Expanded 1H NMR spectrum (700 MHz, CDCl3) of 12 



Expanded 1H NMR spectrum (700 MHz, CDCl3) of 12 
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Expanded 1H NMR spectrum (700 MHz, CDCl3) of 12 
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Expanded 1H NMR spectrum (700 MHz, CDCl3) of 12 
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Expanded 1H NMR spectrum (700 MHz, CDCl3) of 12 
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Figure S53. 1H NMR spectrum (700 MHz, acetone-d6) of 1a 
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Figure S54. 1H NMR spectrum (700 MHz, acetone-d6) of 2a 
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Figure S55. HPLC chart of compound 11 separation (Phenomenex CyperClone column, MeCN-water, 55:45, 0.7 ml/min). 
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