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New Antibacterial Chloro-Containing Polyketides from the 

Alga-Derived Fungus Asteromyces cruciatus KMM 4696

Abstract: Six new polyketides acrucipentyns A‒F (1‒6) were isolated from the alga-derived fungus 

Asteromyces cruciatus KMM 4696. Their structures were established based on spectroscopic methods. The 

absolute configurations of some compounds were assigned by the modified Mosher’s method, ROESY data 

analysis as well as biogenetic considerations. Acrucipentyns A‒E were identified to be the very first examples 

of chlorine-containing asperpentyn-like compounds. The cytotoxic and antimicrobial activities of the isolated 

compounds were examined. Acrucipentyns A‒F were found as antimicrobial agents which inhibited sortase 

A enzyme activity, bacterial growth and biofilm formation of Staphylococcus aureus and decreased LDH 

release from human keratinocytes HaCaT in S. aureus skin infection in vitro model. 

Keywords: Asteromyces cruciatus; marine fungi; secondary metabolites; polyketides; sortase A; chlore-

containing metabolites; Staphylococcus aureus; antibacterial activity; biofilm formation. 
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Figure S3. CD spectrum of 3 

 
Figure S4. CD spectrum of 4 
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Figure S5. CD spectrum of 5 

 
Figure S6. CD spectrum of 6 
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Figure S7. UV spectrum of 1 

 
Figure S8. UV spectrum of 2 
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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 6  
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Figure S13. 1H NMR spectrum (700 MHz, DMSO-d6) of 1  
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Figure S14. 13С NMR spectrum (176 MHz, DMSO-d6) of 1  
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Figure S15. DEPT-135 NMR spectrum (176 MHz, DMSO-d6) of 1 
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Figure S16. COSY-45 spectrum (700 MHz, DMSO-d6) of 1  
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Figure S17. HSQC spectrum (700 MHz, DMSO-d6) of 1  
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Figure S18. HMBC spectrum (700 MHz, DMSO-d6) of 1  
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Figure S19. ROESY spectrum (700 MHz, DMSO-d6) of 1  
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Figure S20. 1H NMR spectrum (700 MHz, CDCl3) of 1  
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Figure S21. 13С NMR spectrum (176 MHz, CDCl3) of 1  



 

20 

 

 
Figure S22. HMBC spectrum (700 MHz, CDCl3) of 1  
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Figure S23. 1H NMR spectrum (700 MHz, DMSO-d6) of 2  



 

22 

 

 
Figure S24. 13С NMR spectrum (176 MHz, DMSO-d6) of 2  
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Figure S25. DEPT-135 NMR spectrum (176 MHz, DMSO-d6) of 2 
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Figure S26. COSY-45 spectrum (700 MHz, DMSO-d6) of 2 
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Figure S27. HSQC spectrum (700 MHz, DMSO-d6) of 2  
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Figure S28. HMBC spectrum (700 MHz, DMSO-d6) of 2  
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Figure S29. ROESY spectrum (700 MHz, DMSO-d6) of 2  
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Figure S30. 1H NMR spectrum (700 MHz, acetone-d6) of 3  
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Figure S31. 13C NMR spectrum (75 MHz, acetone-d6) of 3  
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Figure S32. COSY-45 spectrum (700 MHz, acetone-d6) of 3 
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Figure S33. HSQC spectrum (700 MHz, acetone-d6) of 3  
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Figure S34. 1H-13C HMBC spectrum (700 MHz, acetone-d6) of 3  
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Figure S35. ROESY spectrum (700 MHz, acetone-d6) of 3  
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Figure S36. 1H NMR spectrum (500 MHz, DMSO-d6) of 4  
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Figure S37. 13C NMR spectrum (125 MHz, DMSO-d6) of 4  
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Figure S38. DEPT-135 NMR spectrum (125 MHz, DMSO-d6) of 4 
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Figure S39. COSY-45 spectrum (500 MHz, DMSO-d6) of 4 
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Figure S40. HSQC spectrum (500 MHz, DMSO-d6) of 4  
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Figure S41. HMBC spectrum (500 MHz, DMSO-d6) of 4  
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Figure S42. ROESY spectrum (500 MHz, DMSO-d6) of 4  
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Figure S43. 1H NMR spectrum (500 MHz, DMSO-d6) of 5  
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Figure S44. 13C NMR spectrum (125 MHz, DMSO-d6) of 5  
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Figure S45. DEPT-135 NMR spectrum (125 MHz, DMSO-d6) of 5 
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Figure S46. COSY-45 spectrum (500 MHz, DMSO-d6) of 5 
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Figure S47. HSQC spectrum (500 MHz, DMSO-d6) of 5  
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Figure S48. HMBC spectrum (500 MHz, DMSO-d6) of 5  
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Figure S49. ROESY spectrum (500 MHz, DMSO-d6) of 5  
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Figure S50. 1H NMR spectrum (500 MHz, CDCl3) of 6  
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Figure S51. 13C NMR spectrum (125 MHz, CDCl3) of 6  



 

50 

 

 
Figure S52. DEPT-135 NMR spectrum (125MHz, CDCl3) of 6 
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Figure S53. COSY-45 spectrum (500 MHz, CDCl3) of 6  



 

52 

 

 
Figure S54. HSQC spectrum (500 MHz, CDCl3) of 6  
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Figure S55. HMBC spectrum (500 MHz, CDCl3) of 6  
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Figure S56. NOESY spectrum (500 MHz, CDCl3) of 6 
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Figure S57. 1H NMR spectrum (500 MHz, acetone-d6) of 1a  
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Figure S58. 13C NMR spectrum (125 MHz, acetone-d6) of 1a  



 

57 

 

 
Figure S59. 1H NMR spectrum (500 MHz, acetone-d6) of 1a-1  
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Figure S60. COSY-45 spectrum (500 MHz, acetone-d6) of 1a-1  
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Figure S61. 1H NMR spectrum (500 MHz, acetone-d6) of 1a-2  
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Figure S62. COSY-45 spectrum (500 MHz, acetone-d6) of 1a-2  
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Figure S63. 1H NMR spectrum (700 MHz, acetone-d6) of 4a  
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Figure S64. 13C NMR spectrum (125 MHz, acetone-d6) of 4a
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Figure S65. Viability of the cells exposed to the investigated compounds for 72 h. Viability was 

measured using MTT assay and normalized to control.  

 

 

Figure S66. Microphotographies of the cells exposed to the investigated compounds for 72 h. 

Viability was measured using MTT assay and normalized to control.  
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