
1 

 

Supporting Information 

New Antibacterial Diterpenoids from the South China Sea Soft Coral 

Klyxum molle 

Jia-Dong Yu1,2, Dan-Dan Yu3, Ming-Zhi Su3, Yu-Cheng Gu4, Hong Wang1,*, Yue-Wei 

Guo1,2,3,* 

1 College of Pharmaceutical Science and Collaborative Innovation Center of Yangtze River Delta 

Region Green Pharmaceuticals, Zhejiang University of Technology, Hangzhou 310014, China 

2 State Key Laboratory of Drug Research, Shanghai Institute of Materia Medica, Chinese Academy 

of Sciences, Shanghai 201203, China 

3 Shandong Laboratory of Yantai Drug Discovery, Bohai Rim Advanced Research Institute for Drug 

Discovery, Yantai, Shandong 264117, China 

4 Syngenta, Jealott’s Hill International Research Centre, Bracknell, Berkshire RG42 6EY, United 

Kingdom 

* Correspondence: hongw@zjut.edu.cn (H.W.); ywguo@simm.ac.cn (Y.-W.G.); Tel.: +86-21-

50805813 (Y.-W.G.) 

  



2 

 

Table of contents 

Figure S1. 1H NMR spectrum of 1 (600MHz, CDCl3) 

Figure S2. 13C NMR spectrum of 1 (125 MHz, CDCl3) 

Figure S3. HSQC spectrum of 1 (600 MHz, CDCl3) 

Figure S4. HMBC spectrum of 1 (600 MHz, CDCl3) 

Figure S5. 1H–1H COSY spectrum of 1 (600 MHz, CDCl3) 

Figure S6. NOESY spectrum of 1 (600 MHz, CDCl3) 

Figure S7. HRESIMS spectrum of 1 

Figure S8. UV and CD spectrum of 1 

Figure S9. IR spectrum of 1 

Figure S10. 1H NMR spectrum of 2 (600MHz, CDCl3) 

Figure S11. 13C NMR spectrum of 2 (125 MHz, CDCl3) 

Figure S12. UV and CD spectrum of 2 

Figure S13. 1H NMR spectrum of 3 (600MHz, CDCl3) 

Figure S14. 13C NMR spectrum of 3 (125 MHz, CDCl3) 

Figure S15. UV and CD spectrum of 3 

Figure S16. 1H NMR spectrum of 4 (600MHz, CDCl3) 

Figure S17. 13C NMR spectrum of 4 (125 MHz, CDCl3) 

Figure S18. 1H NMR spectrum of 5 (600MHz, CDCl3) 

Figure S19. 13C NMR spectrum of 5 (125 MHz, CDCl3) 

Figure S20. 13C NMR spectrum for mixture of 4 and 5 (125 MHz, CDCl3) 

Figure S21. HSQC spectrum for mixture of 4 and 5 (600 MHz, CDCl3) 

Figure S22. HMBC spectrum for mixture of 4 and 5 (600 MHz, CDCl3) 

Figure S23. 1H–1H COSY spectrum for mixture of 4 and 5 (600 MHz, CDCl3) 

Figure S24. NOESY spectrum for mixture of 4 and 5 (600 MHz, CDCl3) 

Figure S25. HREIMS spectrum for mixture of 4 and 5 

Figure S26. UV and CD spectrum of 4 

Figure S27. UV and CD spectrum of 5 

Figure S28. IR spectrum for mixture of 4 and 5 

Figure S29. 1H NMR spectrum of 6 (600MHz, CDCl3) 

Figure S30. 13C NMR spectrum of 6 (125 MHz, CDCl3) 

Figure S31. HSQC spectrum of 6 (600 MHz, CDCl3) 

Figure S32. HMBC spectrum of 6 (600 MHz, CDCl3) 

Figure S33. 1H–1H COSY spectrum of 6 (600 MHz, CDCl3) 

Figure S34. NOESY spectrum of 6 (600 MHz, CDCl3) 

Figure S35. HRESIMS spectrum of 6 

Figure S36. UV and CD spectrum of 6 

Figure S37. IR spectrum of 6 

Figure S38. 1H NMR spectrum of 7 (600MHz, CDCl3) 

Figure S39. 13C NMR spectrum of 7 (125 MHz, CDCl3) 

Figure S40. 1H NMR spectrum of 8 (600MHz, CDCl3) 

Figure S41. 13C NMR spectrum of 8 (125 MHz, CDCl3) 

Figure S42. 13C NMR spectrum for mixture of 7 and 8 (125 MHz, CDCl3) 



3 

 

Figure S43. HSQC spectrum for mixture of 7 and 8 (600 MHz, CDCl3) 

Figure S44. HMBC spectrum for mixture of 7 and 8 (600 MHz, CDCl3) 

Figure S45. 1H–1H COSY spectrum for mixture of 7 and 8 (600 MHz, CDCl3) 

Figure S46. NOESY spectrum for mixture of 7 and 8 (600 MHz, CDCl3) 

Figure S47. HRESIMS spectrum for mixture of 7 and 8 

Figure S48. UV and CD spectrum of 7 

Figure S49. UV and CD spectrum of 8 

Figure S50. IR spectrum for mixture of 7 and 8 

Figure S51. 1H NMR spectrum of 9 (600MHz, CDCl3) 

Figure S52. 13C NMR spectrum of 9 (125 MHz, CDCl3) 

Figure S53. HSQC spectrum of 9 (600 MHz, CDCl3) 

Figure S54. HMBC spectrum of 9 (600 MHz, CDCl3) 

Figure S55. 1H–1H COSY spectrum of 9 (600 MHz, CDCl3) 

Figure S56. NOESY spectrum of 9 (600 MHz, CDCl3) 

Figure S57. HREIMS spectrum of 9 

Figure S58. IR spectrum of 9 

Figure S59. 1H NMR spectrum of 10 (600MHz, CDCl3) 

Figure S60. 13C NMR spectrum of 10 (125 MHz, CDCl3) 

Figure S61. HSQC spectrum of 10 (600 MHz, CDCl3) 

Figure S62. HMBC spectrum of 10 (600 MHz, CDCl3) 

Figure S63. 1H–1H COSY spectrum of 10 (600 MHz, CDCl3) 

Figure S64. NOESY spectrum of 10 (600 MHz, CDCl3) 

Figure S65. HRESIMS spectrum of 10 

Figure S66. IR spectrum of 10 

Figure S67. 1H NMR spectrum of 11 (600MHz, CDCl3) 

Figure S68. 13C NMR spectrum of 11 (125 MHz, CDCl3) 

Figure S69. HSQC spectrum of 11 (600 MHz, CDCl3) 

Figure S70. HMBC spectrum of 11 (600 MHz, CDCl3) 

Figure S71. 1H–1H COSY spectrum of 11 (600 MHz, CDCl3) 

Figure S72. NOESY spectrum of 11 (600 MHz, CDCl3) 

Figure S73. HREIMS spectrum of 11 

Figure S74. UV and CD spectrum of 11 

Figure S75. IR spectrum of 11 

Figure S76. 1H NMR spectrum of 12 (600MHz, CDCl3) 

Figure S77. 13C NMR spectrum of 12 (125 MHz, CDCl3) 

Figure S78. HSQC spectrum of 12 (600 MHz, CDCl3) 

Figure S79. HMBC spectrum of 12 (600 MHz, CDCl3) 

Figure S80. 1H–1H COSY spectrum of 12 (600 MHz, CDCl3) 

Figure S81. NOESY spectrum of 12 (600 MHz, CDCl3) 

Figure S82. HREIMS spectrum of 12 

Figure S83. UV and CD spectrum of 12 

Figure S84. IR spectrum of 12 

Figure S85. 1H NMR spectrum of 13 (600MHz, CDCl3) 

Figure S86. 13C NMR spectrum of 13 (125 MHz, CDCl3) 



4 

 

Figure S87. HSQC spectrum of 13 (600 MHz, CDCl3) 

Figure S88. HMBC spectrum of 13 (600 MHz, CDCl3) 

Figure S89. 1H–1H COSY spectrum of 13 (600 MHz, CDCl3) 

Figure S90. NOESY spectrum of 13 (600 MHz, CDCl3) 

Figure S91. HREIMS spectrum of 13 

Figure S92. IR spectrum of 13 

Figure S93. 1H NMR spectrum of 14 (600MHz, CDCl3) 

Figure S94. 13C NMR spectrum of 14 (125 MHz, CDCl3) 

Figure S95. HSQC spectrum of 14 (600 MHz, CDCl3) 

Figure S96. HMBC spectrum of 14 (600 MHz, CDCl3) 

Figure S97. 1H–1H COSY spectrum of 14 (600 MHz, CDCl3) 

Figure S98. NOESY spectrum of 14 (600 MHz, CDCl3) 

Figure S99. HREIMS spectrum of 14 

Figure S100. UV and CD spectrum of 14 

Figure S101. IR spectrum of 14 

Figure S102. 1H NMR spectrum of 15 (600MHz, CDCl3) 

Figure S103. 13C NMR spectrum of 15 (125 MHz, CDCl3) 

Figure S104. HSQC spectrum of 15 (600 MHz, CDCl3) 

Figure S105. HMBC spectrum of 15 (600 MHz, CDCl3) 

Figure S106. 1H–1H COSY spectrum of 15 (600 MHz, CDCl3) 

Figure S107. NOESY spectrum of 15 (600 MHz, CDCl3) 

Figure S108. HREIMS spectrum of 15 

Figure S109. UV and CD spectrum of 15 

Figure S110. IR spectrum of 15 

Figure S111. Structure of studied isomers of compound 9 

Figure S112. Averaged isotropic magnetic shielding constants () of studied isomers 

and experimental 1H and 13C data of 9 

Figure S113. DP4+ results obtained using experimental 1H and 13C data of compound 

9 versus isomers 9a and 9b 

Figure S114. Structure of studied isomers of compound 10 

Figure S115. Averaged isotropic magnetic shielding constants () of studied isomers 

and experimental 1H and 13C data of 10 

Figure S116. DP4+ results obtained using experimental 1H and 13C data of compound 

10 versus isomers 10a, 10b, 10c, 10d 

 

  

  



5 

 

 

Figure S1. 1H NMR spectrum of 1 (600MHz, CDCl3) 

 

Figure S2. 13C NMR spectrum of 1 (125 MHz, CDCl3) 



6 

 

 

Figure S3. HSQC spectrum of 1 (600 MHz, CDCl3) 

 

Figure S4. HMBC spectrum of 1 (600 MHz, CDCl3) 



7 

 

 

Figure S5. 1H–1H COSY spectrum of 1 (600 MHz, CDCl3) 

 

Figure S6. NOESY spectrum of 1 (600 MHz, CDCl3) 



8 

 

 

Figure S7. HRESIMS spectrum of 1 

 

Figure S8. UV and CD spectrum of 1 



9 

 

 

Figure S9. IR spectrum of 1 

 

Figure S10. 1H NMR spectrum of 2 (600MHz, CDCl3) 



10 

 

 

Figure S11. 13C NMR spectrum of 2 (125 MHz, CDCl3) 

 
Figure S12. UV and CD spectrum of 2 



11 

 

 

Figure S13. 1H NMR spectrum of 3 (600MHz, CDCl3) 

 

Figure S14. 13C NMR spectrum of 3 (125 MHz, CDCl3) 



12 

 

 

Figure S15. UV and CD spectrum of 3 

 

Figure S16. 1H NMR spectrum of 4 (600MHz, CDCl3) 



13 

 

 
Figure S17. 13C NMR spectrum of 4 (125 MHz, CDCl3) 

 

Figure S18. 1H NMR spectrum of 5 (600MHz, CDCl3) 



14 

 

 

Figure S19. 13C NMR spectrum of 5 (125 MHz, CDCl3) 

 

Figure S20. 13C NMR spectrum for mixture of 4 and 5 (125 MHz, CDCl3) 



15 

 

 

Figure S21. HSQC spectrum for mixture of 4 and 5 (600 MHz, CDCl3) 

 

Figure S22. HMBC spectrum for mixture of 4 and 5 (600 MHz, CDCl3) 



16 

 

 

Figure S23. 1H–1H COSY spectrum for mixture of 4 and 5 (600 MHz, CDCl3) 

 

Figure S24. NOESY spectrum for mixture of 4 and 5 (600 MHz, CDCl3) 



17 

 

 
Figure S25. HREIMS spectrum for mixture of 4 and 5 

 

 

Figure S26. UV and CD spectrum of 4 

 



18 

 

 
Figure S27. UV and CD spectrum of 5 

 

Figure S28. IR spectrum for mixture of 4 and 5 



19 

 

 

Figure S29. 1H NMR spectrum of 6 (600MHz, CDCl3) 

 

Figure S30. 13C NMR spectrum of 6 (125 MHz, CDCl3) 



20 

 

 

Figure S31. HSQC spectrum of 6 (600 MHz, CDCl3) 

 

Figure S32. HMBC spectrum of 6 (600 MHz, CDCl3) 



21 

 

 

Figure S33. 1H–1H COSY spectrum of 6 (600 MHz, CDCl3) 

 

Figure S34. NOESY spectrum of 6 (600 MHz, CDCl3) 



22 

 

 

Figure S35. HRESIMS spectrum of 6 

 
Figure S36. UV and CD spectrum of 6 

 



23 

 

 

Figure S37. IR spectrum of 6 

 

Figure S38. 1H NMR spectrum of 7 (600MHz, CDCl3) 



24 

 

 

Figure S39. 13C NMR spectrum of 7 (125 MHz, CDCl3) 

 

Figure S40. 1H NMR spectrum of 8 (600MHz, CDCl3) 



25 

 

 

Figure S41. 13C NMR spectrum of 8 (125 MHz, CDCl3) 

 

Figure S42. 13C NMR spectrum for mixture of 7 and 8 (125 MHz, CDCl3) 



26 

 

 

Figure S43. HSQC spectrum for mixture of 7 and 8 (600 MHz, CDCl3) 

 

Figure S44. HMBC spectrum for mixture of 7 and 8 (600 MHz, CDCl3) 



27 

 

 

Figure S45. 1H–1H COSY spectrum for mixture of 7 and 8 (600 MHz, CDCl3) 

 

Figure S46. NOESY spectrum for mixture of 7 and 8 (600 MHz, CDCl3) 



28 

 

 

Figure S47. HRESIMS spectrum for mixture of 7 and 8 

 

Figure S48. UV and CD spectrum of 7 



29 

 

 

Figure S49. UV and CD spectrum of 8 

 

Figure S50. IR spectrum for mixture of 7 and 8 



30 
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Figure S59. 1H NMR spectrum of 10 (600MHz, CDCl3) 
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Figure S61. HSQC spectrum of 10 (600 MHz, CDCl3) 
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Figure S73. HREIMS spectrum of 11 
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Figure S75. IR spectrum of 11 
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Figure S77. 13C NMR spectrum of 12 (125 MHz, CDCl3) 
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Figure S79. HMBC spectrum of 12 (600 MHz, CDCl3) 
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Figure S83. UV and CD spectrum of 12 
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Figure S87. HSQC spectrum of 13 (600 MHz, CDCl3) 
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Figure S91. HREIMS spectrum of 13 
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Figure S93. 1H NMR spectrum of 14 (600MHz, CDCl3) 
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Figure S95. HSQC spectrum of 14 (600 MHz, CDCl3) 
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Figure S99. HREIMS spectrum of 14 
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Figure S101. IR spectrum of 14 
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Figure S107. NOESY spectrum of 15 (600 MHz, CDCl3) 
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Figure S109. UV and CD spectrum of 15 
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Figure S111. Structure of studied isomers of compound 9 
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Figure S112. Averaged isotropic magnetic shielding constants () of studied isomers 

and experimental 1H and 13C data of 9 
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Figure S113. DP4+ results obtained using experimental 1H and 13C data of compound 

9 versus isomers 9a and 9b 

 
Figure S114. Structure of studied isomers of compound 10 
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Figure S115. Averaged isotropic magnetic shielding constants () of studied isomers 

and experimental 1H and 13C data of 10 

 
Figure S116. DP4+ results obtained using experimental 1H and 13C data of compound 

10 versus isomers 10a, 10b, 10c, 10d 

 


