
Nine new Gingerols from the rhizoma of Zingiber officinale Rosc. and their 

cytotoxic activities. 

 

Zezhi Lia, Yanzhi Wanga,b,, MeiLing Gaoa, Wanhua Cuia, Mengnan Zenga, Juan Lia 

a. School of Pharmacy, Henan University of Chinese Medicine, Zhengzhou 450046, 

People’s Republic of China. 

b. Collaborative Innovation Center for Respiratory Disease Diagnosis, Treatment and 

New Drug Research and Development of Henan Province, Henan  University of 

Chinese Medicine, Zhengzhou 450046, People's Republic of China. 

 

 

 

 

 

 

 

Supporting Information 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                             
Corresponding authors at: School of Pharmacy, Henan University of Chinese Medicine, Zhengzhou 450046, 
People's Republic of China. 

E-mail addresses: wangyzlb@126.com (Y.-Z. Wang). 



For compound 1 

S1. 1H NMR spectrum of 1 (500MHz, CDCL3) 

S2. 13C NMR spectrum of 1 (125MHz, CDCL3) 

S3. HSQC spectrum of 1 

S4. HMBC spectrum of 1 

S5. 1H NMR spectrum of 1 (500MHz, C6D6) 

S6. HRESIMS spectrum of 1 

S7. IR spectrum of 1 

S8. UV spectrum of 1 

 

For Compound 2 

S9. 1H NMR spectrum of 2 (500MHz 6, CDCL3) 

S10. 13C NMR spectrum of 2 (125MHz, CDCL3) 

S11. HSQC spectrum of 2 

S12. HMBC spectrum of 2 

S13. 1H NMR spectrum of 3 (500MHz 6, C6D6) 

S14. HRESIMS spectrum of 2 

S15. IR spectrum of 2 

S16. UV spectrum of 2 

 

For compound 3 

S17. 1H NMR spectrum of 3 (500MHz, CDCL3) 

S18. 13C NMR spectrum of 3 (125MHz, CDCL3) 

S19. HSQC spectrum of 3 

S20. HMBC spectrum of 3 

S21. NOESY spectrum of 3 

S22. 1H NMR spectrum of 3 (500MHz, C6D6) 

S23. HRESIMS spectrum of 3 

S24. IR spectrum of 3 

S25. UV spectrum of 3 

 

For compound 4 

S26. 1H NMR spectrum of 4 (500MHz, CDCL3) 

S27. 13C NMR spectrum of 4 (125MHz, CDCL3) 

S28. DEPT135 spectrum of 4 

S29. HSQC spectrum of 4 

S30. HMBC spectrum of 4 

S31. 1H-1H COSY spectrum of 4 

S32. HRESIMS spectrum of 4 

S33. IR spectrum of 4 

S34. UV spectrum of 4 

 

For compound 5 

S35. 1H NMR spectrum of 5 (500MHz, CDCL3) 



S36. 13C NMR spectrum of 5 (125MHz, CDCL3) 

S37. HSQC spectrum of 5 

S38. HMBC spectrum of 5 

S39. 1H-1H COSY spectrum of 5 

S40. HRESIMS spectrum of 5 

S41. IR spectrum of 5 

S42. UV spectrum of 5 

 

For compound 6 

S43. 1H NMR spectrum of 6 (500MHz, CDCL3) 

S44. 13C NMR spectrum of 6 (125MHz 6, CDCL3) 

 

For compound 7 

S45. 1H NMR spectrum of 7 (500MHz, CDCL3) 

S46. 13C NMR spectrum of 7 (125MHz, CDCL3) 

S47. NOESY spectrum of 7 

 

For compound 8 

S48. 1H NMR spectrum of 8 (500MHz, CDCL3) 

S49. 13C NMR spectrum of 8 (125MHz, CDCL3) 

S50. HSQC spectrum of 8 

S51. HMBC spectrum of 8 

S52. NOESY spectrum of 8 

S53. HRESIMS spectrum of 8 

S54. IR spectrum of 8 

S55. UV spectrum of 8 

 

For compound 9 

S56. 1H NMR spectrum of 9 (500MHz, CDCL3) 

S57. 13C NMR spectrum of 9 (125MHz, CDCL3) 

S58. HSQC spectrum of 9 

S59. HMBC spectrum of 9 

S60. NOESY spectrum of 9 

S61. HRESIMS spectrum of 9 

S62. IR spectrum of 9 

S63. UV spectrum of 9 

 

For compound 10 

S64. 1H NMR spectrum of 10 (500MHz, CDCL3) 

S65. 13C NMR spectrum of 10 (125MHz, CDCL3) 

S66. HSQC spectrum of 10 

S67. HMBC spectrum of 10 

S68. NOESY spectrum of 10 

S69. HRESIMS spectrum of 10 



S70. IR spectrum of 10 

S71. UV spectrum of 10 

 

For compound 11 

S72. 1H NMR spectrum of 11 (500MHz, CDCL3) 

S73. 13C NMR spectrum of 11 (125MHz, CDCL3) 

S74. HSQC spectrum of 11 

S75. HMBC spectrum of 11 

S76. NOESY spectrum of 11 

S77. HRESIMS spectrum of 11 

S78. IR spectrum of 11 

S79. UV spectrum of 11 

 

For compound 12 

S80. 1H NMR spectrum of 12 (500MHz, CDCL3) 

S81. 13C NMR spectrum of 12 (125MHz, CDCL3) 

 

For compound 13 

S82. 1H NMR spectrum of 13 (500MHz, CDCL3) 

S83. 13C NMR spectrum of 13 (125MHz, CDCL3) 

 

For Compound 14: 

S84. 1H NMR spectrum (500MHz, CDCL3) of 14 

S85. 13C NMR spectrum (125MHz, CDCL3) of 14 

 

For Compound 15: 

S86. 1H NMR spectrum (500MHz, CDCL3) of 15 

S87. 13C NMR spectrum (125MHz, CDCL3) of 15 

 

For compound 16 

S88. 1H NMR spectrum of 16 (500MHz, CDCL3) 

S89. 13C NMR spectrum of 16 (125MHz, CDCL3) 

 

For Compound 17: 

S90. 1H NMR spectrum (500MHz, CDCL3) of 17 

S91. 13C NMR spectrum (125MHz, CDCL3) of 17 

 

 

 

 

 

 

 

 



S1. 1H NMR spectrum of 1 (500MHz, CDCL3) 
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S3. HSQC spectrum of 1 

 S4. HMBC spectrum of 1 

 
 

 

 

 



S5. 1H NMR spectrum of 1 (500MHz, C6D6) 
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LZZ-55

m/z
285 290 295 300 305 310 315 320 325 330 335 340 345 350

%

0

100

WYZ-10 2 (0.033) AM (Cen,4, 80.00, Ht,5000.0,0.00,1.00); Sm (Mn, 2x3.00); Cm (1:24) TOF MS ES+ 
547313.1414

301.1431

291.1586

285.1180

299.1406292.1636
297.1175

302.1463

302.6874

310.1369
305.1537

313.2725

314.1463
341.3005

331.2761

329.1208314.2762
317.1248

327.2000319.1396

340.2539

338.3409
332.2825

342.2975
345.1683

347.1198



S7. IR spectrum of 1

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



S8. UV spectrum of 1 

 

 

 

 

 

 



S9. 1H NMR spectrum of 2 (500MHz 6, CDCL3) 
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S11. HSQC spectrum of 2 

 S12. HMBC spectrum of 2 

 
 

 

 

 



S13. 1H NMR spectrum of 2 (500MHz 6, C6D6) 
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04-MAR-2017LZZ-14

m/z
200 250 300 350 400 450 500 550

%

0

100

SYJ-28 1 (0.017) AM (Med,4, Ht,5000.0,0.00,1.00); Sm (Mn, 2x3.00) TOF MS ES+ 
95.2341.1727

301.1527

300.1936

216.1010 247.1699

437.1980415.2137

342.1785

357.1500

453.1660

454.1693



S15. IR spectrum of 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



S16. UV spectrum of 2
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S21. NOESY spectrum of 3
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26-Jul-2017LZZ-49

m/z
340 350 360 370 380 390 400 410

%

0

100

WYZ-3 10 (0.187) AM (Cen,2, 80.00, Ht,5000.0,0.00,1.00); Sm (SG, 2x3.00); Cm (1:31)
1.05e3369.2042

345.1699353.2617 365.1090

370.2092

371.2112
385.1812 401.2309



S25. UV spectrum of 3

 

 

 

 

 

 



S26. 1H NMR spectrum of 4 (500MHz, CDCL3)
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S28. DEPT135 spectrum of 4
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m/z
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%

0

100

WYZ-2 3 (0.056) AM (Cen,2, 80.00, Ht,5000.0,0.00,1.00); Sm (SG, 2x3.00); Cm (1:12)
1.32e3315.1572

301.1410

275.1621

316.1637

317.1618



S34. UV spectrum of 4

 

 

 

 

 

 



S35. 1H NMR spectrum of 5 (500MHz, CDCL3)
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26-Jul-2017LZZ-57

m/z
150 200 250 300 350 400 450 500

%

0

100

WYZ-4 6 (0.112) AM (Cen,2, 80.00, Ht,5000.0,0.00,1.00); Sm (SG, 2x3.00); Cm (1:13)
1.09e3271.1312

137.0587
163.0743 217.1221

272.1350

301.1441



S41. IR spectrum of 5

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



S42. UV spectrum of 5

  

 

 

 

 

 



S43. 1H NMR spectrum of 6 (500MHz, CDCL3)

 

S44. 13C NMR spectrum of 6 (125MHz 6, CDCL3)

 

 

 

 

 



 S45. 1H NMR spectrum of 7 (500MHz, CDCL3)
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S47. NOESY spectrum of 7 

 
 

S48. 1H NMR spectrum of 8 (500MHz, CDCL3)

 

 

 

 



 

S49. 13C NMR spectrum of 8 (125MHz, CDCL3)
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S51. HMBC spectrum of 8
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S53. HRESIMS spectrum of 8
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26-Sep-2017LZZ-19

m/z
200 250 300 350 400 450 500

%

0

100

WYZ-8 11 (0.205) AM (Cen,4, 80.00, Ht,5000.0,0.00,1.00); Sm (Mn, 2x3.00); Cm (1:15)
939297.1465

275.1655

298.1502

313.1263



 

S55. UV spectrum of 8

 

 

 

 

 



 

S56. 1H NMR spectrum of 9 (500MHz, CDCL3)

 

S57. 13C NMR spectrum of 9 (125MHz, CDCL3)

 

 

 

 



 

S58. HSQC spectrum of 9
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S60. NOESY spectrum of 9
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26-Sep-2017LZZ-22

m/z
200 300 400 500 600 700 800 900 1000

%

0

100

WYZ-7 1 (0.019) AM (Cen,4, 80.00, Ht,5000.0,0.00,1.00); Sm (Mn, 2x3.00); Cm (1:14)
739325.1782

303.1967

341.1682

627.3736353.2671



 

S62. IR spectrum of 9

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

S63. UV spectrum of 9

 

 

 

 

 



 

S64. 1H NMR spectrum of 10 (500MHz, CDCL3)

 

S65. 13C NMR spectrum of 10 (125MHz, CDCL3)

 

 

 

 



 

S66. HSQC spectrum of 10
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26-Sep-2017LZZ-23

m/z
150 200 250 300 350 400 450 500 550 600

%

0

100

WYZ-10 10 (0.186) AM (Cen,4, 80.00, Ht,5000.0,0.00,1.00); Sm (Mn, 2x3.00); Cm (1:17)
1.05e3353.2091

331.2283

297.1469

354.2137

437.1969



 

S70. IR spectrum of 10

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

S71. UV spectrum of 10

 

 

 

 

 



 

S72. 1H NMR spectrum of 11 (500MHz, CDCL3)

S73. 13C NMR spectrum of 11 (125MHz, CDCL3)

 

 

 

 



 

S74. HSQC spectrum of 11
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S76. NOESY spectrum of 11
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26-Sep-2017LZZ-23B

m/z
320 330 340 350 360 370 380 390 400 410

%

0

100

WYZ-11 2 (0.037) AM (Cen,4, 80.00, Ht,5000.0,0.00,1.00); Sm (Mn, 2x3.00); Cm (1:20)
1.09e3353.2094

331.2194

354.2140

381.2885

369.1837



 

S78. IR spectrum of 11

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

S79. UV spectrum of 11

 

 

S80. 1H NMR spectrum of 12 (500MHz, CDCL3)



 

S81. 13C NMR spectrum of 12 (125MHz, CDCL3)

 

 

S82. 1H NMR spectrum of 13 (500MHz, CDCL3) 



 
S83. 13C NMR spectrum of 13 (125MHz, CDCL3) 

 
S84. 1H NMR spectrum (500MHz, CDCL3) of 14



 

 

S85. 13C NMR spectrum (125MHz, CDCL3) of 14

 

 

 

 

S86. 1H NMR spectrum (500MHz, CDCL3) of 15



 

S87. 13C NMR spectrum (125MHz, CDCL3) of 15

 

 

 

S88. 1H NMR spectrum of 16 (500MHz, CDCL3) 



S89. 13C NMR spectrum of 16 (125MHz, CDCL3) 

 

 

 

 

 

S90. 1H NMR spectrum (500MHz, CDCL3) of 17 



 S91. 13C NMR spectrum (125MHz, CDCL3) of 17 

 

 
 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


