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Scheme S1. Proposed chemical formations of 3−5. 
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Table S1. 1H (700 MHz) and 13C NMR (175 MHz) Data for Compounds 1−2, 5−6 (δ in ppm, J in Hz) 

aIn CD3OD. bIn CDCl3. cIn DMSO-d6 

 

 

 

 

 1a 2a 5b 6c 

pos. δH  δC, type δH  δC, type δH δC, type δH δC, type 

1 6.65, s 139.7, CH 6.66, s 139.9, CH 7.98, s 150.3, CH 6.05, s 96.4, CH 

3  154.5, C  154.7, C  157.6, C  157.2, C 

4 6.15, s 104.3, CH 6.14, s 104.2, CH 6.62, s 105.8, CH 6.36, s 102.0, CH 

4a  127.6, C  127.7, C  140.6, C  143.9, C 

5  113.0, C  111.3, C  108.7, C  122.5, C 

6 4.23, s 76.2, CH 3.93, s 85.7, CH  184.0, C  186.3, C 

7  84.4, C  84.7, C  86.8, C  86.1, C 

8 3.64, overlapped 38.7, CH 3.62, overlapped 39.3, CH  155.8, C  72.5, C 

8a  114.4, C  114.2, C  110.5, C  65.1, C 

9 6.08, d (16.1) 119.2, CH 6.06, d (16.1) 119.1, CH 6.12, d (16.1) 116.1, CH 6.42, d (16.1) 119.6, CH 

10 6.78, d (16.1) 138.4, CH 6.78, d (16.1) 138.6, CH 7.11, d (16.1) 142.9, CH 7.09, d (16.1) 142.5, CH 

11  133.5, C  133.4, C  132.1, C  134.0, C 

12 5.48, d (10.0) 145.0, CH 5.49, d (10.0) 145.0, CH 5.72, d (10.0) 148.8, CH 5.79, d (10.0) 147.9, CH 

13 2.46, m 35.9, CH 2.48, m 35.9, CH 2.48, m 35.3, CH 2.48, m 34.9, CH 

14 1.27−1.43, m 

 

31.3, CH2 1.29−1.43, m 

 

31.3, CH2 1.30−1.43, m 

 

30.2, CH2 1.27−1.43, m 30.0, CH2 

15 0.86, t (7.7) 12.3, CH3 0.87, t (7.7) 12.2, CH3 0.88, t (7.7) 12.1, CH3 0.83, t (7.7) 12.3, CH3 

16 1.00, d (7.0) 20.8, CH3 1.00, d (7.0) 20.9, CH3 1.00, d (7.0) 20.4, CH3 0.97, d (7.0) 20.6, CH3 

17 1.81, s 12.6, CH3 1.82, s 12.6, CH3 1.86, s 12.6, CH3 1.81, s 12.7, CH3 

18 1.19, s 18.4, CH3 1.21, s 18.8, CH3 1.63, s 25.9, CH3 1.58, s 18.7, CH3 

19   3.62, s 61.1, CH3     

1′  173.0, C  172.7, C  168.0, C  167.1, C 

2′ 3.60, overlapped 54.4, CH 3.62, overlapped 54.1, CH  125.7, C  103.6, C 

3′  202.9, C  202.7, C  100.7, C  161.4, C 

4′ 2.50, s 30.1, CH3 2.51, s 30.1, CH3 1.64, s 22.1, CH3 2.08, s 15.8, CH3 

5′     3.23, s 49.3, CH3   

6′     3.19, s 48.6, CH3   
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Figure S1. 1H NMR spectrum of isochromophilone A (1) (CD3OD, 700 MHz) 
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Figure S2. 13C NMR and DEPT spectra of isochromophilone A (1) (CD3OD, 175 MHz) 

 

 

Figure S3. HSQC spectrum of isochromophilone A (1) (CD3OD) 
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Figure S4. HMBC spectrum of isochromophilone A (1) (CD3OD) 

 

Figure S5. 1H-1H COSY spectrum of isochromophilone A (1) (CD3OD) 
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Figure S6. NOESY spectrum of isochromophilone A (1) (CD3OD) 
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Figure S7. Positive and negative LR-ESI-MS spectra of isochromophilone A (1) 
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Figure S8. Negative HR-ESI-MS spectrum of isochromophilone A (1) 
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Figure S9. UV spectrum of isochromophilone A (1) 
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Figure S10. IR spectrum of isochromophilone A (1) 

 

 

Figure S11. 1H NMR spectrum of isochromophilone A (1) (acetone-d6, 700 MHz) 
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Figure S12. 13C NMR and DEPT spectra of isochromophilone A (1) (acetone-d6, 175 MHz) 
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Figure S13. HSQC spectrum of isochromophilone A (1) (acetone-d6) 
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Figure S14. NOESY spectrum of isochromophilone A (1) (acetone-d6) 

 

 

Figure S15. 1H NMR spectrum of isochromophilone B (2) (CD3OD, 700 MHz) 
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Figure S16. 13C NMR and DEPT spectra of isochromophilone B (2) (CD3OD, 175 MHz) 
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Figure S17. HSQC spectrum of isochromophilone B (2) (CD3OD) 

 

Figure S18. HMBC spectrum of isochromophilone B (2) (CD3OD) 
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Figure S19. 1H-1H COSY spectrum of isochromophilone B (2) (CD3OD) 
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Figure S20. NOESY spectrum of isochromophilone B (2) (CD3OD) 
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Figure S21. Positive and negative LR-ESI-MS spectra of isochromophilone B (2) 
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Figure S22. Positive and negative HR-ESI-MS spectra of isochromophilone B (2) 

 

Figure S23. UV spectrum of isochromophilone B (2) 
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Figure S24. IR spectrum of isochromophilone B (2) 

 

Figure S25. 1H NMR spectrum of isochromophilone B (2) (acetone-d6, 700 MHz) 

 



25 
 

 

Figure S26. 13C NMR spectrum of isochromophilone B (2) (acetone-d6, 175 MHz) 

 

 

 

Figure S27. HSQC spectrum of isochromophilone B (2) (acetone-d6) 
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Figure S28. HMBC spectrum of isochromophilone B (2) (acetone-d6) 

 

 

Figure S29. 1H-1H COSY spectrum of isochromophilone B (2) (acetone-d6) 
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Figure S30. NOESY spectrum of isochromophilone B (2) (acetone-d6) 
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Figure S31. 1H NMR spectrum of isochromophilone C (3) (CD3OD, 700 MHz) 
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Figure S32. 13C NMR and DEPT spectra of isochromophilone C (3) (CD3OD, 175 MHz) 

 

 

Figure S33. HSQC spectrum of isochromophilone C (3) (CD3OD) 
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Figure S34. HMBC spectrum of isochromophilone C (3) (CD3OD) 

 

 

Figure S35. 1H-1H COSY spectrum of isochromophilone C (3) (CD3OD) 
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Figure S36. NOESY spectrum of isochromophilone C (3) (CD3OD) 
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Figure S37. Positive and negative LR-ESI-MS spectra of isochromophilone C (3) 

 



33 
 

 

 
Figure S38. Positive HR-ESI-MS spectrum of isochromophilone C (3) 
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Figure S39. UV spectrum of isochromophilone C (3) 
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Figure S40. IR spectrum of isochromophilone C (3) 

 

 

Figure S41. 1H NMR spectrum of isochromophilone D (4) (CD3OD, 700 MHz) 
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Figure S42. 13C NMR and DEPT spectra of isochromophilone D (4) (CD3OD, 175 MHz) 
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Figure S43. HSQC spectrum of isochromophilone D (4) (CD3OD) 

 

Figure S44. HMBC spectrum of isochromophilone D (4) (CD3OD) 
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Figure S45. 1H-1H COSY spectrum of isochromophilone D (4) (CD3OD) 
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Figure S46. NOESY spectrum of isochromophilone D (4) (CD3OD) 
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Figure S47. Positive and negative LR-ESI-MS spectra of isochromophilone D (4) 

 

 

Figure S48. Positive HR-ESI-MS spectrum of isochromophilone D (4) 
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Figure S49. UV spectrum of isochromophilone D (4) 
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Figure S50. IR spectrum of isochromophilone D (4) 

 

 

Figure S51. 1H NMR spectrum of isochromophilone E (5) (CDCl3, 700 MHz) 
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Figure S52. 13C NMR and DEPT spectra of isochromophilone E (5) (CDCl3, 175 MHz) 
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Figure S53. HSQC spectrum of isochromophilone E (5) (CDCl3) 

 

Figure S54. HMBC spectrum of isochromophilone E (5) (CDCl3) 
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Figure S55. 1H-1H COSY spectrum of isochromophilone E (5) (CDCl3) 
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Figure S56. NOESY spectrum of isochromophilone E (5) (CDCl3) 

 

 

Figure S57. 1H NMR spectrum of isochromophilone E (5) (Acetone-d6, 700 MHz) 
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Figure S58. 13C NMR and DEPT spectra of isochromophilone E (5) (acetone-d6, 175 MHz) 
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Figure S59. HSQC spectrum of isochromophilone E (5) (acetone-d6) 

 

 

Figure S60. HMBC spectrum of isochromophilone E (5) (acetone-d6) 
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Figure S61. 1H-1H COSY spectrum of isochromophilone E (5) (acetone-d6) 
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Figure S62. NOESY spectrum of isochromophilone E (5) (acetone-d6) 

 

 

 

Figure S63. Positive HR-ESI-MS spectrum of isochromophilone E (5) 
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Figure S64. UV spectrum of isochromophilone E (5) 

 

Figure S65. IR spectrum of isochromophilone E (5) 
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Figure S66. 1H NMR spectrum of isochromophilone F (6) (CD3OD, 700 MHz) 
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Figure S67. 13C NMR and DEPT spectra of isochromophilone F (6) (CD3OD, 175 MHz) 

 

 

 

Figure S68. HSQC spectrum of isochromophilone F (6) (CD3OD) 
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Figure S69. HMBC spectrum of isochromophilone F (6) (CD3OD) 

 

 

Figure S70. 1H-1H COSY spectrum of isochromophilone F (6) (CD3OD) 
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Figure S71. NOESY spectrum of isochromophilone F (6) (CD3OD) 
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Figure S72. 1H NMR spectrum of isochromophilone F (6) (DMSO-d6, 700 MHz) 
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Figure S73. 13C NMR and DEPT spectra of isochromophilone F (6) (DMSO-d6, 175 MHz) 

 

 

Figure S74. HSQC spectrum of isochromophilone F (6) (DMSO-d6) 
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Figure S75. HMBC spectrum of isochromophilone F (6) (DMSO-d6) 

 

 

Figure S76. 1H-1H COSY spectrum of isochromophilone F (6) (DMSO-d6) 
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Figure S77. NOESY spectrum of isochromophilone F (6) (DMSO-d6) 
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Figure S78. Positive and negative LR-ESI-MS spectra of isochromophilone F (6) 
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Figure S79. Positive HR-ESI-MS spectrum of isochromophilone F (6) 
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Figure S80. UV spectrum of isochromophilone F (6) 
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Figure S81. IR spectrum of isochromophilone F (6) 

 

 

Figure S82. 1H NMR spectrum of ((1E,3E)-3,5-dimethylhepta-1,3-dien-1-yl)-2,4-dihydroxy-3-

methylbenzaldehyde (11) (CD3OD, 700 MHz) 
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Figure S83. 13C NMR and DEPT spectra of ((1E,3E)-3,5-dimethylhepta-1,3-dien-1-yl)-2,4-

dihydroxy-3-methylbenzaldehyde (11) (CD3OD, 175 MHz) 
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Figure S84. HSQC spectrum of ((1E,3E)-3,5-dimethylhepta-1,3-dien-1-yl)-2,4-dihydroxy-3-

methylbenzaldehyde (11) (CD3OD) 

 

Figure S85. HMBC spectrum of ((1E,3E)-3,5-dimethylhepta-1,3-dien-1-yl)-2,4-dihydroxy-3-

methylbenzaldehyde (11) (CD3OD) 
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Figure S86. 1H-1H COSY spectrum of ((1E,3E)-3,5-dimethylhepta-1,3-dien-1-yl)-2,4-dihydroxy-

3-methylbenzaldehyde (11) (CD3OD) 

 

Figure S87. Negative LR-ESI-MS spectrum of ((1E,3E)-3,5-dimethylhepta-1,3-dien-1-yl)-2,4-

dihydroxy-3-methylbenzaldehyde (11) 
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The optimized conformers and equilibrium populations of compounds (1, 3−6) 

The optimized conformers were calculated at the B3LYP/6-31+g(d, p) level. Equilibrium 

populations are in parentheses. 

 

Table S2. Energies of 1 at MMFF94 force field. 

Configuration Conformer Energy (kcal/mol) Population (%) 

(6R,7R,8S,13S,2′S)-1 1 169.73 21.5 

(6R,7R,8S,13S,2′S)-1 2 170.36 16.7 

(6R,7R,8S,13S,2′S)-1 3 170.67 14.8 

(6R,7R,8S,13S,2′S)-1 4 173.08 5.6 

(6R,7R,8S,13S,2′S)-1 5 173.72 4.3 

(6R,7R,8S,13S,2′S)-1 6 174.02 3.8 

(6S,7S,8R,13S,2′R)-1 1 169.73 18.7 

(6S,7S,8R,13S,2′R)-1 2 170.36 14.5 

(6S,7S,8R,13S,2′R)-1 3 170.67 12.8 

(6S,7S,8R,13S,2′R)-1 4 170.89 11.7 

(6S,7S,8R,13S,2′R)-1 5 173.08 4.8 

(6S,7S,8R,13S,2′R)-1 6 173.72 3.7 

(6S,7S,8R,13R,2′R)-1 1 169.73 18.8 

(6S,7S,8R,13R,2′R)-1 2 170.36 14.6 

(6S,7S,8R,13R,2′R)-1 3 170.67 12.9 

(6S,7S,8R,13R,2′R)-1 4 170.90 11.7 

(6S,7S,8R,13R,2′R)-1 5 173.08 4.9 

(6S,7S,8R,13R,2′R)-1 6 173.72 3.8 

 

Table S3. Energies of 1 at B3LYP/6‒31+g(d, p) level in methanol. 

Configuration Conformer E (Hartree) E (kcal/mol) Population (%) 

(6R,7R,8S,13S,2′S)-1 1 ‒1729.3803988 ‒1085203.49 64.23 

(6R,7R,8S,13S,2′S)-1 2 ‒1729.3780158 ‒1085202.00 5.14 

(6R,7R,8S,13S,2′S)-1 3 ‒1729.3761456 ‒1085200.83 0.71 

(6R,7R,8S,13S,2′S)-1 4 ‒1729.3795967 ‒1085202.99 27.45 

(6R,7R,8S,13S,2′S)-1 5 ‒1729.3772067 ‒1085201.49 2.18 

(6R,7R,8S,13S,2′S)-1 6 ‒1729.3753364 ‒1085200.32 0.30 

(6S,7S,8R,13S,2′R)-1 1 ‒1729.3804368 ‒1085203.53 59.02 

(6S,7S,8R,13S,2′R)-1 2 ‒1729.3780390 ‒1085202.01 4.65 

(6S,7S,8R,13S,2′R)-1 3 ‒1729.3761470 ‒1085200.83 0.63 

(6S,7S,8R,13S,2′R)-1 4 ‒1729.3785771 ‒1085202.35 8.22 

(6S,7S,8R,13S,2′R)-1 5 ‒1729.3796458 ‒1085203.02 25.52 

(6S,7S,8R,13S,2′R)-1 6 ‒1729.3772282 ‒1085201.50 1.97 

(6S,7S,8R,13R,2′R)-1 1 ‒1729.3803988 ‒1085203.49 59.04 

(6S,7S,8R,13R,2′R)-1 2 ‒1729.3780159 ‒1085202.00 4.72 

(6S,7S,8R,13R,2′R)-1 3 ‒1729.3761456 ‒1085200.83 0.65 

(6S,7S,8R,13R,2′R)-1 4 ‒1729.3785557 ‒1085202.34 8.37 
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(6S,7S,8R,13R,2′R)-1 5 ‒1729.3795965 ‒1085202.99 25.22 

(6S,7S,8R,13R,2′R)-1 6 ‒1729.3772067 ‒1085201.49 2.00 

 

(6R,7R,8S,13S,2′S)-1 

   

Conf.1 (64.23%) Conf.2 (5.14%) Conf.3 (0.71%) 

 
  

Conf.4 (27.45%) Conf.5 (2.18%) Conf.6 (0.30%) 

 

(6S,7S,8R,13S,2′R)-1 

   

Conf.1 (59.02%) Conf.2 (4.65%) Conf.3 (0.63%) 

  
 

Conf.4 (8.22%) Conf.5 (25.52%) Conf.6 (1.97%) 

 

(6S,7S,8R,13R,2′R)-1 

 

 

 

Conf.1 (59.04%) Conf.2 (4.72%) Conf.3 (0.65%) 
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Conf.4 (8.37%) Conf.5 (25.22%) Conf.6 (2.00%) 

Figure S88. The optimized conformers and equilibrium populations of isochromophilone A (1)  

 

Table S4. Energies of 3 at MMFF94 force field. 

Configuration Conformer Energy (kcal/mol) Population (%) 

(7R,8S,13S,1′S,2′R)-3 1 230.92 35.2% 

(7R,8S,13S,1′S,2′R)-3 2 232.50 18.6% 

(7R,8S,13S,1′S,2′R)-3 3 234.28 9.1% 

(7R,8S,13S,1′S,2′R)-3 4 235.35 5.9% 

(7R,8S,13S,1′S,2′R)-3 5 236.07 4.4% 

(7R,8S,13S,1′S,2′R)-3 6 236.49 3.7% 

(7S,8R,13S,1′R,2′S)-3 1 230.92 32.5% 

(7S,8R,13S,1′R,2′S)-3 2 232.50 17.2% 

(7S,8R,13S,1′R,2′S)-3 3 234.27 8.4% 

(7S,8R,13S,1′R,2′S)-3 4 235.35 5.4% 

(7S,8R,13S,1′R,2′S)-3 5 235.86 4.4% 

(7S,8R,13S,1′R,2′S)-3 6 236.21 3.8% 

(7S,8R,13S,1′R,2′S)-3 7 236.28 3.7% 

 

Table S5. Energies of 3 at B3LYP/6‒31+g(d, p) level in methanol. 

Configuration Conformer E (Hartree) E (kcal/mol) Population (%) 

(7R,8S,13S,1′S,2′R)-3 1 ‒1883.2614337 ‒1181765.38 53.09 

(7R,8S,13S,1′S,2′R)-3 2 ‒1883.2604074 ‒1181764.74 17.89 

(7R,8S,13S,1′S,2′R)-3 3 ‒1883.2605962 ‒1181764.86 21.85 

(7R,8S,13S,1′S,2′R)-3 4 ‒1883.2591219 ‒1181763.93 4.58 

(7R,8S,13S,1′S,2′R)-3 5 ‒1882.9273271 ‒1181761.52 0.08 

(7R,8S,13S,1′S,2′R)-3 6 ‒1883.2585576 ‒1181763.58 2.52 

(7S,8R,13S,1′R,2′S)-3 1 ‒1883.2614274 ‒1181765.38 49.05 

(7S,8R,13S,1′R,2′S)-3 2 ‒1883.2604423 ‒1181764.76 17.75 

(7S,8R,13S,1′R,2′S)-3 3 ‒1883.2606114 ‒1181764.87 21.41 

(7S,8R,13S,1′R,2′S)-3 4 ‒1883.2591585 ‒1181763.95 4.20 

(7S,8R,13S,1′R,2′S)-3 5 ‒1883.2595864 ‒1181764.22 7.44 

(7S,8R,13S,1′R,2′S)-3 6 ‒1883.2553047 ‒1181761.54 0.07 

(7S,8R,13S,1′R,2′S)-3 7 ‒1883.2553621 ‒1181761.57 0.07 
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(7R,8S,13S,1′S,2′R)-3 

   

Conf.1 (53.09%) Conf.2 (17.89%) Conf.3 (21.85%) 

   

Conf.4 (4.58%) Conf.5 (0.08%) Conf.6 (2.52%) 

 

(7S,8R,13S,1′R,2′S)-3 

   

Conf.1 (49.05%) Conf.2 (17.75%) Conf.3 (21.41%) 

  
 

Conf.4 (4.20%) Conf.5 (7.44%) Conf.6 (0.07%) 

 

  

Conf.7 (0.07%)   

Figure S89. The optimized conformers and equilibrium populations of isochromophilone C (3) 

Table S6. Energies of 4 at MMFF94 force field. 

Configuration Conformer Energy (kcal/mol) Population (%) 

(7R,8S,13S,1′R,2′R)-4 1 226.33 48.5 

(7R,8S,13S,1′R,2′R)-4 2 229.68 12.5 

(7R,8S,13S,1′R,2′R)-4 3 230.76 8.1 

(7R,8S,13S,1′R,2′R)-4 4 231.52 6.0 

(7R,8S,13S,1′R,2′R)-4 5 231.78 5.4 

(7R,8S,13S,1′R,2′R)-4 6 232.05 4.8 



71 
 

(7R,8S,13S,1′R,2′R)-4 7 232.28 4.4 

(7S,8R,13S,1′S,2′S)-4 1 226.33 49.6 

(7S,8R,13S,1′S,2′S)-4 2 229.68 12.8 

(7S,8R,13S,1′S,2′S)-4 3 230.76 8.3 

(7S,8R,13S,1′S,2′S)-4 4 231.57 6.0 

(7S,8R,13S,1′S,2′S)-4 5 231.73 5.6 

(7S,8R,13S,1′S,2′S)-4 6 232.08 4.9 

(7S,8R,13S,1′S,2′S)-4 7 232.25 4.6 

 

Table S7. Energies of 4 at B3LYP/6‒31+g(d, p) level in methanol. 

Configuration Conformer E (Hartree) E (kcal/mol) Population (%) 

(7R,8S,13S,1′R,2′R)-4 1 ‒1883.2610978 ‒1181765.17 61.94 

(7R,8S,13S,1′R,2′R)-4 2 ‒1883.2602894 ‒1181764.66 26.29 

(7R,8S,13S,1′R,2′R)-4 3 ‒1883.2588291 ‒1181763.75 5.59 

(7R,8S,13S,1′R,2′R)-4 4 ‒1883.2549615 ‒1181761.32 0.09 

(7R,8S,13S,1′R,2′R)-4 5 ‒1883.2549735 ‒1181761.33 0.09 

(7R,8S,13S,1′R,2′R)-4 6 ‒1883.2582402 ‒1181763.38 2.99 

(7R,8S,13S,1′R,2′R)-4 7 ‒1883.2582402 ‒1181763.38 2.99 

(7S,8R,13S,1′S,2′S)-4 1 ‒1883.2610907 ‒1181765.17 61.67 

(7S,8R,13S,1′S,2′S)-4 2 ‒1883.2602977 ‒1181764.67 26.60 

(7S,8R,13S,1′S,2′S)-4 3 ‒1883.2588443 ‒1181763.76 5.70 

(7S,8R,13S,1′S,2′S)-4 4 ‒1883.2549643 ‒1181761.32 0.09 

(7S,8R,13S,1′S,2′S)-4 5 ‒1883.2550169 ‒1181761.35 0.10 

(7S,8R,13S,1′S,2′S)-4 6 ‒1883.2582135 ‒1181763.36 2.92 

(7S,8R,13S,1′S,2′S)-4 7 ‒1883.2582135 ‒1181763.36 2.92 

 

(7R,8S,13S,1′R,2′R)-4 

   

Conf.1 (61.94%) Conf.2 (26.29%) Conf.3 (5.59%) 

   

Conf.4 (0.09%) Conf.5 (0.09%) Conf.6 (2.99%) 
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Conf.7 (2.99%)   

 

(7S,8R,13S,1′S,2′S)-4 

 
  

Conf.1 (61.67%) Conf.2 (26.60%) Conf.3 (5.70%) 

   

Conf.4 (0.09%) Conf.5 (0.10%) Conf.6 (2.92%) 

 

  

Conf.7 (2.92%)   

Figure S90. The optimized conformers and equilibrium populations of isochromophilone D (4) 

Table S8. Energies of 5 at MMFF94 force field. 

Configuration Conformer Energy (kcal/mol) Population (%) 

(7R,13S)-5 1 202.12 18.9 

(7R,13S)-5 2 202.16 18.6 

(7R,13S)-5 3 202.92 13.7 

(7R,13S)-5 4 203.25 12.0 

(7R,13S)-5 5 206.55 3.2 

(7R,13S)-5 6 206.59 3.1 

(7S,13S)-5 1 202.12 18.2 

(7S,13S)-5 2 202.15 17.9 

(7S,13S)-5 3 202.91 13.2 

(7S,13S)-5 4 203.25 11.5 

(7S,13S)-5 5 204.70 6.4 

(7S,13S)-5 6 206.27 3.4 
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Table S9. Energies of 5 at B3LYP/6‒31+g(d, p) level in methanol. 

Configuration Conformer E (Hartree) E (kcal/mol) Population (%) 

(7R,13S)-5 1 ‒1882.0381194 ‒1180997.74 2.36 

(7R,13S)-5 2 ‒1882.0414787 ‒1180999.85 83.25 

(7R,13S)-5 3 ‒1882.0375042 ‒1180997.35 1.23 

(7R,13S)-5 4 ‒1882.0389323 ‒1180998.25 5.60 

(7R,13S)-5 5 ‒1882.0357840 ‒1180996.27 0.20 

(7R,13S)-5 6 ‒1882.0391901 ‒1180998.41 7.36 

(7S,13S)-5 1 ‒1882.0381302 ‒1180997.75 1.12 

(7S,13S)-5 2 ‒1882.0415116 ‒1180999.87 40.29 

(7S,13S)-5 3 ‒1882.0374820 ‒1180997.34 0.56 

(7S,13S)-5 4 ‒1882.039008 ‒1180998.30 2.84 

(7S,13S)-5 5 ‒1882.0418043 ‒1181000.05 54.95 

(7S,13S)-5 6 ‒1882.0366723 ‒1180996.83 0.24 

 

(7R,13S)-5 

  
 

Conf.1 (2.36%) Conf.2 (83.25%) Conf.3 (1.23%) 

   

Conf.4 (5.60%) Conf.5 (0.20%) Conf.6 (7.36%) 

(7S,13S)-5 

   

Conf.1 (1.12%) Conf.2 (40.29%) Conf.3 (0.56%) 
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Conf.4 (2.84%) Conf.5 (54.95%) Conf.5 (0.24%) 

Figure S91. The optimized conformers and equilibrium populations of isochromophilone E (5) 

 

Figure S92. Experimental and calculated ECD spectra of compound 5 

 

Table S10. Energies of 6 at MMFF94 force field. 

Configuration Conformer Energy (kcal/mol) Population (%) 

(1R,7R,8S,8aS,13S)-6 1 304.64 47.3 

(1R,7R,8S,8aS,13S)-6 2 307.99 12.2 

(1R,7R,8S,8aS,13S)-6 3 309.07 7.9 

(1R,7R,8S,8aS,13S)-6 4 309.37 7.0 

(1R,7R,8S,8aS,13S)-6 5 309.76 6.0 

(1R,7R,8S,8aS,13S)-6 6 309.79 5.9 

(1R,7R,8S,8aS,13S)-6 7 312.41 2.1 

(1S,7R,8R,8aR,13S)-6 1 362.71 48.1 

(1S,7R,8R,8aR,13S)-6 2 366.07 12.5 

(1S,7R,8R,8aR,13S)-6 3 367.14 8.1 

(1S,7R,8R,8aR,13S)-6 4 367.79 6.2 

(1S,7R,8R,8aR,13S)-6 5 368.12 5.4 

(1S,7R,8R,8aR,13S)-6 6 368.49 4.7 

(1S,7R,8R,8aR,13S)-6 7 368.98 3.8 

(1R,7R,8R,8aS,13S)-6 1 362.46 23.2 

(1R,7R,8R,8aS,13S)-6 2 362.72 21.0 

(1R,7R,8R,8aS,13S)-6 3 364.50 10.2 

(1R,7R,8R,8aS,13S)-6 4 365.82 6.0 

(1R,7R,8R,8aS,13S)-6 5 366.89 3.9 

(1R,7R,8R,8aS,13S)-6 6 366.90 3.9 
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(1S,7R,8S,8aR,13S)-6 1 308.06 43.3 

(1S,7R,8S,8aR,13S)-6 2 311.42 11.2 

(1S,7R,8S,8aR,13S)-6 3 312.50 7.2 

(1S,7R,8S,8aR,13S)-6 4 312.52 7.2 

(1S,7R,8S,8aR,13S)-6 5 312.88 6.2 

(1S,7R,8S,8aR,13S)-6 6 313.05 5.8 

 

Table S11. Energies of 6 at B3LYP/6‒31+g(d, p) level in methanol. 

Configuration Conformer E (Hartree) Energy (kcal/mol) Population (%) 

(1R,7R,8S,8aS,13S)-6 1 ‒1878.6417771 ‒1178866.50 58.32 

(1R,7R,8S,8aS,13S)-6 2 ‒1878.6409624 ‒1178865.99 24.59 

(1R,7R,8S,8aS,13S)-6 3 ‒1878.6394371 ‒1178865.03 4.88 

(1R,7R,8S,8aS,13S)-6 4 ‒1878.6382607 ‒1178864.29 1.40 

(1R,7R,8S,8aS,13S)-6 5 ‒1878.6354888 ‒1178862.56 0.07 

(1R,7R,8S,8aS,13S)-6 6 ‒1878.6354791 ‒1178862.55 0.07 

(1R,7R,8S,8aS,13S)-6 7 ‒1878.6401748 ‒1178865.50 10.67 

(1S,7R,8R,8aR,13S)-6 1 ‒1878.6228859 ‒1178854.65 64.19 

(1S,7R,8R,8aR,13S)-6 2 ‒1878.6220782 ‒1178854.14 27.27 

(1S,7R,8R,8aR,13S)-6 3 ‒1878.6206160 ‒1178853.22 5.79 

(1S,7R,8R,8aR,13S)-6 4 ‒1878.6167305 ‒1178850.78 0.09 

(1S,7R,8R,8aR,13S)-6 5 ‒1878.6167063 ‒1178850.77 0.09 

(1S,7R,8R,8aR,13S)-6 6 ‒1878.6191962 ‒1178852.33 1.28 

(1S,7R,8R,8aR,13S)-6 7 ‒1878.6191951 ‒1178852.33 1.28 

(1R,7R,8R,8aS,13S)-6 1 ‒1878.6228295 ‒1178854.61 28.79 

(1R,7R,8R,8aS,13S)-6 2 ‒1878.6228298 ‒1178854.61 28.80 

(1R,7R,8R,8aS,13S)-6 3 ‒1878.6226870 ‒1178854.52 24.75 

(1R,7R,8R,8aS,13S)-6 4 ‒1878.6220360 ‒1178854.11 12.41 

(1R,7R,8R,8aS,13S)-6 5 ‒1878.6205873 ‒1178853.20 2.67 

(1R,7R,8R,8aS,13S)-6 6 ‒1878.6205543 ‒1178853.18 2.58 

(1S,7R,8S,8aR,13S)-6 1 ‒1878.6379530 ‒1178864.10 51.29 

(1S,7R,8S,8aR,13S)-6 2 ‒1878.6371254 ‒1178863.58 21.33 

(1S,7R,8S,8aR,13S)-6 3 ‒1878.6356408 ‒1178862.65 4.42 

(1S,7R,8S,8aR,13S)-6 4 ‒1878.6371407 ‒1178863.59 21.68 

(1S,7R,8S,8aR,13S)-6 5 ‒1878.6344212 ‒1178861.88 1.21 

(1S,7R,8S,8aR,13S)-6 6 ‒1878.6315568 ‒1178860.09 0.06 

 

(1R,7R,8S,8aS,13S)-6  

 
 

 

Conf.1 (58.32%) Conf.2 (24.59%) Conf.3 (4.88%) 
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Conf.4 (1.40%) Conf.5 (0.07%) Conf.6 (0.07%) 

 

  

Conf.7 (10.67%)   

 

(1S,7R,8R,8aR,13S)-6  

   

Conf.1 (64.19%) Conf.2 (27.27%) Conf.3 (5.79%) 

   

Conf.4 (0.09%) Conf.5 (0.09%) Conf.6 (1.28%) 

 

  

Conf.7 (1.28%)   

 

(1R,7R,8R,8aS,13S)-6  

   

Conf.1 (28.79%) Conf.2 (28.80%) Conf.3 (24.75%) 
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Conf.4 (12.41%) Conf.5 (2.67%) Conf.6 (2.58%) 

 

(1S,7R,8S,8aR,13S)-6  

   

Conf.1 (51.29%) Conf.2 (21.33%) Conf.3 (4.42%) 

   

Conf.4 (21.68%) Conf.5 (1.21%) Conf.6 (0.06%) 

Figure S93. The optimized conformers and equilibrium populations of isochromophilone F (6) 

 

Figure S94. Experimental and calculated ECD spectra of compound 6 

Table S12. Specific data of the half-bandwidth and UV shifts for compounds 1, 3‒6  

Compounds Half-bandwidth (eV) UV shift (nm) 

1 0.35 ‒20 

3 0.30 +10 

4 0.30 +10 
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5 0.30 ‒20 

6 0.40 0 

 

 

Figure S95. Effects of isochromophilone D (4) on cell cycle in 786-O cells. 

The physicochemical data of the known compounds 7–12 

5-chloroisorotiorin (7): yellow solid; [α]
25 

D  + 403 (c 0.10, MeOH), literature [α]
20 

D  + 405 (c 0.02, 

CHCl3);1 1H NMR (500 MHz, CD3OD): 8.89 (1H, s, H-1), 6.80 (1H, s, H-4), 6.34 (1H, d, J = 16.0 

Hz, H-9), 7.18 (1H, d, J = 16.0 Hz, H-10), 5.75 (1H, d, J = 9.8 Hz, H-12), 2.55 (1H, m, H-13), 1.48 

(1H, m, H-14a), 1.37 (1H, m, H-14b), 0.90 (3H, t, J = 7.6 Hz, H3-15), 1.06 (3H, d, J = 6.3 Hz, H3-

16), 1.89 (3H, s, H3-17), 1.69 (3H, s, H3-18), 2.58 (3H, s, H3-4′); 13C NMR (125 MHz, CD3OD): 

154.0 (qC, C-1), 160.0 (qC, C-3), 106.9 (CH, C-4), 142.2 (qC, C-4a), 118.8 (qC, C-5), 185.2 (qC, 

C-6), 88.6 (qC, C-7), 164.8 (qC, C-8), 111.4 (qC, C-8a), 117.4 (CH, C-9), 144.4 (CH, C-10), 133.8 

(qC, C-11), 149.8 (CH, C-12), 36.3 (CH, C-13), 31.2 (CH2, C-14), 12.3 (CH3, C-15), 20.5 (CH3, C-

16), 12.5 (CH3, C-17), 26.4 (CH3, C-18), 169.6 (qC, C-1′), 124.7 (qC, C-2′), 195.2 (qC, C-3′), 30.0 

(CH3, C-4′); LRESIMS m/z 415.2 [M+H]+, 417.2 [M+H+2]+; 437.2 [M+Na]+, 439.2 [M+Na+2]+. 

 

Epi-isochromophilone II (8): yellow solid; [α]
25 

D  + 350 (c 0.18, MeOH), literature [α]
26 

D  + 341 (c 

0.15, CHCl3);2 1H NMR (700 MHz, CD3OD): 7.22 (1H, s, H-1), 6.69 (1H, s, H-4), 3.62 (1H, 

overlapped, H-8), 6.31 (1H, d, J = 16.0 Hz, H-9), 7.10 (1H, d, J = 16.0 Hz, H-10), 5.68 (1H, d, J = 

9.8 Hz, H-12), 2.53 (1H, m, H-13), 1.47 (1H, m, H-14a), 1.34 (1H, m, H-14b), 0.89 (3H, t, J = 7.0 

Hz, H3-15), 1.03 (3H, d, J = 7.0 Hz, H3-16), 1.88 (3H, s, H3-17), 1.15 (3H, s, H3-18), 3.12 (1H, dd, 

J = 2.8, 16.8 Hz, H-1′a), 2.91 (1H, dd, J = 9.8, 16.8 Hz, H-1′b), 2.27 (3H, s, H3-3′) ; 13C NMR (175 
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MHz, CD3OD): 145.8 (CH, C-1), 159.7 (qC, C-3), 105.8 (CH, C-4), 144.5 (qC, C-4a), 109.4 (qC, 

C-5), 193.5 (qC, C-6), 75.7 (qC, C-7), 41.5 (CH, C-8), 120.4 (qC, C-8a), 118.1 (CH, C-9), 142.7 

(CH, C-10), 133.7 (qC, C-11), 148.0 (CH, C-12), 36.2 (CH, C-13), 31.2 (CH2, C-14), 12.3 (CH3, C-

15), 20.9 (CH3, C-16), 12.5 (CH3, C-17), 20.6 (CH3, C-18), 40.6 (CH2, C-1′), 209.2 (qC, C-2′), 30.0 

(CH3, C-3′); HRESIMS m/z 413.1494 [M+Na]+ (calcd for C22H27ClNaO4
+, 413.1496), 803.3091 

[2M+Na]+ (calcd for C44H52Cl2NaO8
+, 803.3093).   

 

Isochromophilone III (9): yellow solid; [α]
25 

D  + 143 (c 0.05, MeOH), literature [α]
 

D + 150 (c 1.07, 

MeOH);3 1H NMR (700 MHz, CD3OD): 5.00 (1H, dd, J = 4.9, 11.2 Hz, H-1a), 4.80 (1H, dd, J = 

11.2, 13.3 Hz, H-1b), 5.96 (1H, s, H-4), 3.90 (1H, d, J = 9.1 Hz, H-8), 4.73 (1H, d, J = 9.1 Hz, H-

8a), 6.12 (1H, d, J = 16.0 Hz, H-9), 6.94 (1H, d, J = 16.0 Hz, H-10), 5.58 (1H, d, J = 9.8 Hz, H-12), 

2.48 (1H, m, H-13), 1.43 (1H, m, H-14a), 1.29 (1H, m, H-14b), 0.87 (3H, t, J = 7.6 Hz, H3-15), 1.00 

(3H, d, J = 7.2 Hz, H3-16), 1.82 (3H, s, H3-17), 1.25 (3H, s, H3-18); 13C NMR (175 MHz, CD3OD): 

64.7 (CH2, C-1), 163.4 (qC, C-3), 104.3 (CH, C-4), 149.3 (qC, C-4a), 115.3 (qC, C-5), 197.7 (qC, 

C-6), 78.9 (qC, C-7), 80.0 (CH, C-8), 61.7 (CH, C-8a), 119.6 (CH, C-9), 142.1 (CH, C-10), 133.9 

(qC, C-11), 147.1 (CH, C-12), 36.1 (CH, C-13), 31.2 (CH2, C-14), 12.3 (CH3, C-15), 20.7 (CH3, C-

16), 12.5 (CH3, C-17), 19.1 (CH3, C-18); LRESIMS m/z 353.2 [M+H]+, 355.2 [M+H+2]+; 375.2 

[M+Na]+, 377.2 [M+Na+2]+. 

 

Epi-isochromophilone III (10): yellow solid; [α]
25 

D  + 56 (c 0.10, MeOH), literature [α]
26.3 

D  + 49 (c 

0.11, MeOH);4 1H NMR (700 MHz, CD3OD): 4.56 (1H, dd, J = 4.9, 11.2 Hz, H-1a), 4.24 (1H, dd, 

J = 11.2, 13.3 Hz, H-1b), 6.13(1H, s, H-4), 4.04 (1H, d, J = 2.8 Hz, H-8), 3.19 (1H, overlapped, H-

8a), 6.14 (1H, d, J = 16.0 Hz, H-9), 7.00 (1H, d, J = 16.0 Hz, H-10), 5.59 (1H, d, J = 9.8 Hz, H-12), 

2.50 (1H, m, H-13), 1.44 (1H, m, H-14a), 1.30 (1H, m, H-14b), 0.88 (3H, t, J = 7.6 Hz, H3-15), 1.01 

(3H, d, J = 7.2 Hz, H3-16), 1.90 (3H, s, H3-17), 1.34 (3H, s, H3-18); 13C NMR (175 MHz, CD3OD): 

69.7 (CH2, C-1), 164.0 (qC, C-3), 103.1 (CH, C-4), 146.5 (qC, C-4a), 117.4 (qC, C-5), 195.2 (qC, 

C-6), 79.1(qC, C-7), 75.8 (CH, C-8), 38.8 (CH, C-8a), 120.5 (CH, C-9), 142.2 (CH, C-10), 133.9 

(qC, C-11), 147.1 (CH, C-12), 36.1 (CH, C-13), 31.3 (CH2, C-14), 12.3 (CH3, C-15), 20.7 (CH3, C-

16), 12.6 (CH3, C-17), 23.7 (CH3, C-18); LRESIMS m/z 353.2 [M+H]+, 355.2 [M+H+2]+; 375.2 

[M+Na]+, 377.2 [M+Na+2]+. 

 

6-((1E,3E)-3,5-dimethylhepta-1,3-dien-1-yl)-2,4-dihydroxy-3-methylbenzaldehyde (11): pale 

yellow solid, 1H NMR (700 MHz, CD3OD): 6.82 (1H, d, J = 16.1 Hz, H-1), 6.55 (1H, d, J = 16.1 

Hz, H-2), 5.35 (1H, d, J = 9.8 Hz, H-4), 2.39 (1H, m, H-5), 1.34 (1H, m, H-6a),1.21 (1H, m, H-6b), 

0.78 (3H, t, J = 7.7 Hz, H3-7), 0.90 (3H, d, J = 7.0 Hz, H3-8), 1.79 (3H, s, H3-9), 6.37 (H, s, H-6′), 

9.97 (H, s, H-7′), 1.91 (3H, s, H3-8′); 13C NMR (175 MHz, CD3OD): 121.3 (CH, C-1), 140.7 (CH, 

C-2), 134.0 (qC, C-3), 143.3 (CH, C-4), 35.8 (CH, C-5), 31.4 (CH2, C-6), 12.4 (CH3, C-7), 21.0 

(CH3, C-8), 12.9 (CH3, C-9), 143.3 (qC, C-1′), 112.4 (qC, C-2′), 164.7 (qC, C-3′), 111.2 (CH, C-4′), 

165.2 (qC, C-5′), 106.8 (CH, C-6′), 194.2 (CH, C-7′), 7.4 (CH3, C-8′). LRESIMS m/z 273.1 [M−H]−; 

547.4 [2M−H]−. 

 

(2E,4E)-1-(2,6-dihydroxy-3,5-dimethyl-phenyl)hexa-2,4-dien-1-one) (12): yellow solid, 1H NMR 

(700 MHz, CD3OD): 7.12 (1H, d, J = 14.7 Hz, H-2), 7.42 (1H, dd, J = 11.2, 14.7 Hz, H-3), 6.46 

(1H, dd, J = 11.2, 14.7 Hz, H-4), 6.32 (1H, m, H-5), 1.91 (3H, d, J = 7.0 Hz, H3-6), 7.55 (3H, s, H3-
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4′), 2.18 (3H, s, H3-7′), 2.07 (3H, s, H3-8′); 13C NMR (175 MHz, CD3OD): 193.8 (qC, C-1), 123.5 

(CH, C-2), 145.2 (CH, C-3), 132.0 (CH, C-4), 141.6 (CH, C-5), 18.9 (CH3, C-6), 113.8 (qC, C-1′), 

162.7 (qC, C-2′), 117.4 (qC, C-3′), 130.0 (CH, C-4′), 112.0 (qC, C-5′), 163.7 (qC, C-6′), 16.4 (CH3, 

C-7′), 8.0 (CH3, C-8′).  

Figure S96. The strain’s (Diaporthe sp. SCSIO 41011) ITS sequence of the rDNA 

>ITS4 (GenBank no. MG548388) 

TCTGCCGGGGATCTACTGATCCGAGGTCAATTTCAGAAGTTTGGGGGTTTTACGGCTGG

TCCGCCGGGGCCTTCCGGAGC 

GAGGGTTTGACTACTGCGCTCGGGGTCCCGGTGGGCTCGCCGCTGAATTTGAGGGCCT

GCTCCTGGGTGTAGCAGTGCCC 

CAACACCAAGCAGTGCTTGAGGGGTGAAATGACGCTCGAACAGGCATGCCCTCCGGA

ATGCCAGAGGGCGCAATGTGCGT 

TCAAAGATTCGATGATTCACTGAATTCTGCAATTCACATTACTTATCGCATTTCGCTGCG

TTCTTCATCGATGCCAGAAC 

CAAGAGATCCGTTGTTGAAAGTTTTGATTCATTTTGTATTGCTCAGAGTTTCAGTATAAA

AACAGAGTTGTTTTGGCCGC 

CGGCGTGCCTTGTCCTCACCGGGGTGAGGGGCCTAAAGACCAGCAGCGCCGAGGCAA

CAGAGGTATGGTTCACATAGGGT 

TTCTGGGTGCGCCGGGGCGCGTTCCAGCAATGATCCCTCCGCTGGTTCACCAACGGAG

ACCTTGTTACGACTTTTTACTTCCA 

>ITS5 (GenBank no. MG548389) 

TACCTTTTGTACGCGGAGGGATCATTGCTGGACGCGCCCCGGCGCACCCAGAAACCCT

ATGTGAACCATACCTCTGTTGC 

CTCGGCGCTGCTGGTCTTTAGGCCCCTCACCCCGGTGAGGACAAGGCACGCCGGCGG

CCAAAACAACTCTGTTTTTATAC 

TGAAACTCTGAGCAATACAAAATGAATCAAAACTTTCAACAACGGATCTCTTGGTTCT

GGCATCGATGAAGAACGCAGCG 

AAATGCGATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCAC

ATTGCGCCCTCTGGCATTCCG 

GAGGGCATGCCTGTTCGAGCGTCATTTCACCCCTCAAGCACTGCTTGGTGTTGGGGCA

CTGCTACACCCAGGAGCAGGCC 

CTCAAATTCAGCGGCGAGCCCACCGGGACCCCGAGCGCAGTAGTCAAACCCTCGCTC

CGGAAGGCCCCGGCGGACCAGCC 

GTAAAACCCCCAAACTTCTGAAATTTGACCTCGGATCAGGTAGGAATACCCGCTGAAC

TTAAGCATATCAATAAGCGGAGGAA 
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