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1. Extraction and isolation of compounds 9-23

The ethyl acetate extract was subjected to silica gel column chromatography with 

cyclohexane/EtOAc (97:3, 95:5, 9:1, 8:2, 7:3, 6:4 and 0:1, v/v) to produce 22 

subfractions (Fr. A-V). Fr. O was subjected to a ODS column (CH3OH/H2O 60%, v/v) 

to yield 11 subfractions (Fr. O1-O11). Fr. O8, O9, and O10 were purified by semi-

preparative HPLC to yield compounds 16 (8.7 mg, 33% ACN/H2O, v/v), 17 (16.1 mg, 

33% ACN/H2O, v/v), 18 (935.9 mg, 53% CH3OH/H2O, v/v), and 9 (13.2 mg, 38% 

ACN/H2O, v/v), respectively. Fr. Q was chromatographed over a ODS column 

(CH3OH/H2O 60%, v/v) to yield 16 subfractions (Fr. Q1-Q16). Fr. Q6 and Q8 were 

further purified by semi-preparative HPLC to yield compounds 19 (48.0 mg, 25% 

ACN/H2O, v/v) and 20 (5.0 mg, 33% ACN/H2O, v/v), respectively. Fr. Q7 was 

preliminarily purified by semi-preparative HPLC (30% ACN/H2O, v/v), and then 

further purified by semi-preparative HPLC to afford compounds 15 (14.3 mg, 32% 

ACN/H2O, v/v), 22 (1.9 mg, 32% ACN/H2O, v/v), 21 (1.1 mg, 32% ACN/H2O, v/v), 

and 14 (1.1 mg, 35% ACN/H2O, v/v). Similarly, Fr. R was put on a ODS column 

(CH3OH/H2O 60%, v/v) to yield 9 subfractions (Fr. R1-R9). Fr. R4 was further purified 

by semi-preparative HPLC to yield compound 13 (133.4 mg, 25% ACN/H2O, v/v). Fr. 

R6 and R8 were subjected to a silica gel column (CH2Cl2/Aceton 95:5, v/v) 

individually, and further purified by semi-preparative HPLC to afford compounds 10 

(5.0 mg, 33% ACN/H2O, v/v), 23 (3.4 mg, 30% ACN/H2O, v/v), 11 (25.6 mg, 36% 

ACN/H2O, v/v), and 12 (31.1 mg, 33% ACN/H2O, v/v), respectively.

2. Spectroscopic data of isolated new compounds

cyclogingerenone A (1) yellow oil;  +22.7 (c 0.3, CH3OH); UV (MeOH) λmax nm [𝛼]25𝐷

(log ε): 205 (4.32), 281 (3.56); IR (KBr) vmax 3431, 2923, 2848, 1684, 1652, 1612, 1517, 

1509, 1454, 1274, 1202, 1147, 1089, 1035 cm-1; 1H-NMR (600 MHz, in CD3OD) and 
13C-NMR (150 MHz, in CD3OD) data see Table 1; HR-ESI-MS (positive) m/z 355.1553 

[M+H]+ (calculated for C21H23O5, 355.1545).

cyclogingerenone B (2) yellow oil;  -10.7 (c 0.2, CH3OH); UV (MeOH) λmax nm [𝛼]25𝐷

(log ε): 205 (4.15), 280 (3.23); IR (KBr) vmax 3446, 2917, 2848, 1736, 1675, 1606, 1509, 



1456, 1425, 1306,1268, 1237, 1208, 1156, 1083, 827 cm-1; 1H-NMR (600 MHz, in 

CDCl3) and 13C-NMR (150 MHz, in CDCl3) data see Table 1; HR-ESI-MS (positive) 

m/z 355.1553 [M+H]+ (calculated for C21H23O5, 355.1545).

cyclogingerenone C (3) yellow oil;  +2.7 (c 2.5, CHCl3); UV (MeOH) λmax nm [𝛼]25𝐷

(log ε): 207 (4.30), 277 (3.42); IR (KBr) vmax 3333, 2932, 2920, 2848, 1687, 1600, 1517, 

1506, 1454, 1419, 1358, 1266, 1020, 1150, 1078, 1035, 839 cm-1; 1H-NMR (600 MHz, 

in CDCl3) and 13C-NMR (150 MHz, in CDCl3) data see Table 1; HR-ESI-MS (positive) 

m/z 373.1654 [M+H]+ (calculated for C21H25O6, 373.1651).

(5R)-5-ethoxyhexahydrocurcumin (4) yellow oil;  -10.7 (c 0.6, CHCl3); UV [𝛼]25𝐷

(MeOH) λmax nm (log ε): 203 (4.19), 225 (3.94), 282 (3.59); IR (KBr) vmax 3453, 2935, 

1705, 1607, 1514, 1456, 1367, 1270, 1151, 813, 793 cm-1; 1H-NMR (600 MHz, in 

CD3OD) and 13C-NMR (150 MHz, in CD3OD) data see Table 2; HR-ESI-MS (positive) 

m/z 403.2110 [M+H]+ (calculated for C23H31O6, 403.2121).

(5R)-5-methoxy-1-(4-hydroxy-3,5-dimethoxyphenyl)-7-(4-hydroxy-3-methoxyphenyl) 

heptan-3-one (5) yellow oil;  -8.3 (c 0.6, CHCl3); UV (MeOH) λmax nm (log ε): [𝛼]25𝐷

203 (4.20), 278 (3.42), 351 (3.26); IR (KBr) vmax 3443, 2981, 2848, 1739, 1515, 1460, 

1428, 1271, 1240, 1116, 1033, 726 cm-1; 1H-NMR (600 MHz, in CDCl3) and 13C-NMR 

(1501 MHz, in CDCl3) data see Table 2; HR-ESI-MS (positive) m/z 419.2060 [M+H]+ 

(calculated for C23H31O7, 419.2070).

(E)-7-(3,4-dihydroxyphenyl)-1-(3,4,5-trimethoxyphenyl) hept-4-en-3-one (6) yellow 

oil; UV (MeOH) λmax nm (log ε): 205 (4.27), 278 (3.35); IR (KBr) vmax 3479, 2932, 

1713, 1698, 1591, 1511, 1456, 1425, 1280, 1240, 1127, 1006 cm-1; 1H-NMR (600 MHz, 

in CDCl3) and 13C-NMR (150 MHz, in CDCl3) data see Table 2; HR-ESI-MS (positive) 

m/z 387.1794 [M+H]+ (calculated for C22H27O6, 387.1808).

(3R)-3-acetoxy-7-(3,4-dihydroxyphenyl)-1-(4-hydroxy-3-methoxyphenyl) heptane (7) 

yellow oil;  -10.5 (c 0.6, CHCl3); UV (MeOH) λmax nm (log ε): 202 (4.01), 280 [𝛼]25𝐷

(3.41); IR (KBr) vmax 3444, 2932, 2858, 1728, 1719, 1515, 1459, 1376, 1267, 1024, 950 

cm-1; 1H-NMR (600 MHz, in CDCl3) and 13C-NMR (150 MHz, in CDCl3) data see 



Table 3; HR-ESI-MS (positive) m/z 411.1767 [M + Na]+ (calculated for C22H28O6Na, 

411.1784).

(3R)-3-acetoxy-7-(3,4-dihydroxyphenyl)-1-(4-hydroxy-3,5-dimethoxyphenyl) 

heptane (8) yellow oil;  -16.9 (c 0.6, CHCl3); UV (MeOH) λmax nm (log ε): 205 [𝛼]25𝐷

(4.37), 280 (3.53); IR (KBr) vmax 3316, 2921, 2848, 1730, 1716, 1609, 1520, 1460, 

1373, 1249, 1220, 1116 cm-1; 1H-NMR (600 MHz, in CDCl3) and 13C-NMR (150 MHz, 

in CDCl3) data see Table 3; HR-ESI-MS (positive) m/z 387.1794 [M + Na]+ (calculated 

for C23H30O7Na, 387.1808).
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Figure S29. HR-ESI-MS spectrum of compound 4



Figure S30. IR spectrum of compound 4
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Figure S38. HR-ESI-MS spectrum of compound 5
Figure S39. IR spectrum of compound 5
Figure S40. 1H-NMR spectrum of compound 5
Figure S41. 13C-NMR spectrum of compound 5
Figure S42. 1H-1H COSY spectrum of compound 5
Figure S43. HSQC spectrum of compound 5
Figure S44. HMBC spectrum of compound 5
Figure S45. UV spectrum of compound 6
Figure S46. HR-ESI-MS spectrum of compound 6
Figure S47. IR spectrum of compound 6
Figure S48. 1H-NMR spectrum of compound 6
Figure S49. 13C-NMR spectrum of compound 6
Figure S50. 1H-1H COSY spectrum of compound 6
Figure S51. HSQC spectrum of compound 6
Figure S52. HMBC spectrum of compound 6
Figure S53. UV spectrum of compound 7
Figure S54. HR-ESI-MS spectrum of compound 7
Figure S55. IR spectrum of compound 7
Figure S56. 1H-NMR spectrum of compound 7
Figure S57. 13C-NMR spectrum of compound 7
Figure S58. 1H-1H COSY spectrum of compound 7
Figure S59. HSQC spectrum of compound 7
Figure S60. HMBC spectrum of compound 7
Figure S61. UV spectrum of compound 8
Figure S62. HR-ESI-MS spectrum of compound 8
Figure S63. IR spectrum of compound 8
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Figure S67. 1H-1H COSY spectrum of compound 8
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Figure S70. The structures of compounds 3a and 3b.
Figure S71. Experimental and calculated CD spectra of compound 3Figure S72. 
Effects of compounds 6, 17, and 18 on the protein expression of ATM, ATR, P53, and 
CHK1 in A549 cell line. A549 cells were pretreated with different concentrations of 



compounds 6, 17, and 18 for 24 h. The cells were lysed with RIPA buffer and the protein 
levels for total ATM, ATR, P53, and CHK1 were measured by using immunoblot 
analysis. β-Actin was used as a loading control. CPT was used as a positive control. 
And all of the experiments were repeated three times independently.

3. Spectra of compounds 1-8
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Figure S1. UV spectrum of compound 1

Figure S2. HR-ESI-MS spectrum of compound 1



Figure S3. IR spectrum of compound 1

Figure S4. 1H-NMR spectrum of compound 1

Figure S5. 13C-NMR spectrum of compound 1



Figure S6. 13C-NMR and DEPT 135 spectra of compound 1

Figure S7. 1H-1H COSY spectrum of compound 1

Figure S8. HSQC spectrum of compound 1



Figure S9. HMBC spectrum of compound 1
Compound 2
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Figure S10. UV spectrum of compound 2

Figure S11. HR-ESI-MS spectrum of compound 2



Figure S12. IR spectrum of compound 2

Figure S13. 1H-NMR spectrum of compound 2

Figure S14. 13C-NMR spectrum of compound 2



Figure S15. 13C-NMR and DEPT 135 spectra of compound 2

Figure S16. 1H-1H COSY spectrum of compound 2

Figure S17. HSQC spectrum of compound 2



Figure S18. HMBC spectrum of compound 2
Compound 3
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Figure S19. UV spectrum of compound 3

Figure S20. HR-ESI-MS spectrum of compound 3



Figure S21. IR spectrum of compound 3

Figure S22. 1H-NMR spectrum of compound 3

Figure S23. 13C-NMR spectrum of compound 3



Figure S24. 13C-NMR and DEPT 135 spectra of compound 3

Figure S25. 1H-1H COSY spectrum of compound 3

Figure S26. HSQC spectrum of compound 3



Figure S27. HMBC spectrum of compound 3
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Figure S28. UV spectrum of compound 4

Figure S29. HR-ESI-MS spectrum of compound 4



Figure S30. IR spectrum of compound 4

Figure S31. 1H-NMR spectrum of compound 4

Figure S32. 13C-NMR spectrum of compound 4



Figure S33. 13C-NMR and DEPT 135 spectra of compound 4

Figure S34. 1H-1H COSY spectrum of compound 4

Figure S35. HSQC spectrum of compound 4



Figure S36. HMBC spectrum of compound 4
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Figure S37. UV spectrum of compound 5

Figure S38. HR-ESI-MS spectrum of compound 5



Figure S39. IR spectrum of compound 5

Figure S40. 1H-NMR spectrum of compound 5

Figure S41. 13C-NMR spectrum of compound 5



Figure S42. 1H-1H COSY spectrum of compound 5

Figure S43. HSQC spectrum of compound 5

Figure S44. HMBC spectrum of compound 5



Compound 6
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Figure S45. UV spectrum of compound 6

Figure S46. HR-ESI-MS spectrum of compound 6

Figure S47. IR spectrum of compound 6



Figure S48. 1H-NMR spectrum of compound 6

Figure S49. 13C-NMR spectrum of compound 6

Figure S50. 1H-1H COSY spectrum of compound 6



Figure S51. HSQC spectrum of compound 6

Figure S52. HMBC spectrum of compound 6
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Figure S53. UV spectrum of compound7



Figure S54. HR-ESI-MS spectrum of compound 7

Figure S55. IR spectrum of compound 7

Figure S56. 1H-NMR spectrum of compound 7



Figure S57. 13C-NMR spectrum of compound 7

Figure S58. 1H-1H COSY spectrum of compound 7

Figure S59. HSQC spectrum of compound 7



Figure S60. HMBC spectrum of compound 7
Compound 8
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Figure S61. UV spectrum of compound 8

Figure S62. HR-ESI-MS spectrum of compound 8



Figure S63. IR spectrum of compound 8

Figure S64. 1H-NMR spectrum of compound 8

Figure S65. 13C-NMR spectrum of compound 8



Figure S66. 13C-NMR and DEPT 135 spectra of compound 8

Figure S67. 1H-1H COSY spectrum of compound 8

Figure S68. HSQC spectrum of compound 8



Figure S69. HMBC spectrum of compound 8



4. ECD calculation
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Figure S70. The structures of compounds 3a and 3b.

 

Figure S71. Experimental and calculated CD spectra of compound 3.



5. The western blotting assay results of A549 cell line

Figure S72. Effects of compounds 6, 17,and 18 on the protein expression of ATM, 

ATR, P53, and CHK1 in A549 cell line. A549 cells were pretreated with different 

concentrations of compounds 6, 17, and 18 for 24 h. The cells were lysed with RIPA 

buffer and the protein levels for total ATM, ATR, P53, and CHK1 were measured by 

using immunoblot analysis. β-Actin was used as a loading control. CPT was used as a 

positive control. And all of the experiments have been repeated three times 

independently.


