
Anti-inflammatory alkaloid Glycoside and Quinoline alkaloid 

derivates from the stems of Clausena lansium

 
Jie Liu,a Chuang-Jun Li,a Lin Ni,a Jing-Zhi Yang,a Li Li,a Cai-xia Zang,a Xiu-Qi Bao,a Dan 
Zhang,a  Dong-Ming Zhang*a

a State Key Laboratory of Bioactive Substance and Function of Natural 

Medicines, Institute of Materia Medica, Chinese Academy of Medical Sciences 

and Peking Union Medical College, Beijing 100050, People’s Republic of China       

E-mail: zhangdm@imm.ac.cn; Tel/fax: +86-10-63165227.

Supporting Information

1

Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2015



List of Supporting Information

Figure S1. The 1H NMR (400 MHz) spectrum of Clausenaside A (1) in DMSO-d6...................4
Figure S2. The 13C NMR (100 MHz) spectrum of Clausenaside A (1) in DMSO-d6..................5
Figure S3. The DEPT spectrum of Clausenaside A (1) in DMSO-d6 ..........................................6
Figure S4. The HSQC spectrum of Clausenaside A (1) in DMSO-d6..........................................7
Figure S5. The HMBC spectrum of Clausenaside A (1) in DMSO-d6.........................................8
Figure S6. The 1H-1H COSY spectrum of Clausenaside A (1) in DMSO-d6...............................9
Figure S7. The experimental CD spectrum of Clausenaside A (1)............................................10
Figure S8. The IR spectrum of Clausenaside A (1).....................................................................11
Figure S9. The HRESIMS of Clausenaside A (1)........................................................................12
Figure S10. The 1H NMR (400 MHz) spectrum of (S)-(+)-tembamide (1a) in DMSO-d6 .......13
Figure S11. The 13C NMR (150 MHz) spectrum of (S)-(+)-tembamide (1a) in DMSO-d6 ......14
Figure S12. The experimental CD spectrum of (S)-(+)-tembamide (1a) ..................................15
Figure S13. The HRESIMS of (S)-(+)-tembamide (1a) ..............................................................16
Figure S14. The 1H NMR (600 MHz) spectrum of (S)-MTPA-ester (1aa) in DMSO-d6 .........17
Figure S15. The 13C NMR (150 MHz) spectrum of (S)-MTPA-ester (1aa) in DMSO-d6 ........18
Figure S16. The HSQC spectrum of (S)-MTPA-ester (1aa) in DMSO-d6 ................................19
Figure S17. The HMBC spectrum of (S)-MTPA-ester (1aa) in DMSO-d6 ...............................20
Figure S18. The 1H NMR (600 MHz) spectrum of (R)-MTPA-ester (1ab) in DMSO-d6.........21
Figure S19. The 13C NMR (150 MHz) spectrum of (R)-MTPA-ester (1ab) in DMSO-d6........22
Figure S20. The HSQC spectrum of (R)-MTPA-ester (1ab) in DMSO-d6................................23
Figure S21. The HMBC spectrum of (R)-MTPA-ester (1ab) in DMSO-d6...............................24
Figure S22. The 1H NMR (400 MHz) spectrum of Clausenaside B (2) in DMSO-d6 ...............25
Figure S23. The 13C NMR (100 MHz) spectrum of Clausenaside B (2) in DMSO-d6..............26
Figure S24. The DEPT spectrum of Clausenaside B (2) in DMSO-d6.......................................27
Figure S25. The HSQC spectrum of Clausenaside B (2) in DMSO-d6 ......................................28
Figure S26. The HMBC spectrum of Clausenaside B (2) in DMSO-d6.....................................29
Figure S27. The 1H-1H COSY spectrum of Clausenaside B (2) in DMSO-d6 ...........................30
Figure S28. The experimental CD spectrum of Clausenaside B (2) ..........................................31
Figure S29. The IR spectrum of Clausenaside B (2)...................................................................32
Figure S30. The HRESIMS of Clausenaside B (2)......................................................................33
Figure S31. The 1H NMR (400 MHz) spectrum of Clausenaside C (3) in DMSO-d6...............34
Figure S32. The 13C NMR (100 MHz) spectrum of Clausenaside C (3) in DMSO-d6..............35
Figure S33. The DEPT spectrum of Clausenaside C (3) in DMSO-d6 ......................................36
Figure S34. The HSQC spectrum of Clausenaside C (3) in DMSO-d6......................................37
Figure S35. The HMBC spectrum of Clausenaside C (3) in DMSO-d6.....................................38
Figure S36. The 1H-1H COSY spectrum of Clausenaside C (3) in DMSO-d6...........................39
Figure S37. The experimental CD spectrum of Clausenaside C (3) ..........................................40
Figure S38. The IR spectrum of Clausenaside C (3)...................................................................41
Figure S39. The HRESIMS of Clausenaside C (3)......................................................................42
Figure S40. The 1H NMR (600 MHz) spectrum of Clausenaside D (4) in DMSO-d6...............43
Figure S41. The 13C NMR (150 MHz) spectrum of Clausenaside D (4) in DMSO-d6..............44
Figure S42. The DEPT spectrum of Clausenaside D (4) in DMSO-d6 ......................................45

2



Figure S43. The HSQC spectrum of Clausenaside D (4) in DMSO-d6......................................46
Figure S44. The HMBC spectrum of Clausenaside D (4) in DMSO-d6.....................................47
Figure S45. The 1H-1H COSY spectrum of Clausenaside D (4) in DMSO-d6...........................48
Figure S46. The IR spectrum of Clausenaside D (4)...................................................................49
Figure S47. The HRESIMS of Clausenaside D (4)......................................................................50
Figure S48. The 1H NMR (600 MHz) spectrum of Clausenaside E (5) in DMSO-d6 ...............51
Figure S49. The 13C NMR (150 MHz) spectrum of Clausenaside E (5) in DMSO-d6..............52
Figure S50. The DEPT spectrum of Clausenaside E (5) in DMSO-d6.......................................53
Figure S51. The HSQC spectrum of Clausenaside E (5) in DMSO-d6 ......................................54
Figure S52. The HMBC spectrum of Clausenaside E (5) in DMSO-d6.....................................55
Figure S53. The 1H-1H COSY spectrum of Clausenaside E (5) in DMSO-d6 ...........................56
Figure S54. The IR spectrum of Clausenaside E (5)...................................................................57
Figure S55. The HRESIMS of Clausenaside E (5)......................................................................58
Figure S56. The 1H NMR (600 MHz) spectrum of Clausenaside F (6) in MeOH-d4 ...............59
Figure S57. The 13C NMR (150 MHz) spectrum of Clausenaside F (6) in MeOH-d4 ..............60
Figure S58. The HSQC spectrum of Clausenaside F (6) in MeOH-d4 ......................................61
Figure S59. The HMBC spectrum of Clausenaside F (6) in MeOH-d4 .....................................62
Figure S60. The 1H-1H COSY spectrum of Clausenaside F (6) in MeOH-d4 ...........................63
Figure S61. The IR spectrum of Clausenaside F (6) ...................................................................64
Figure S62. The HRESIMS of Clausenaside F (6) ......................................................................65
Figure S63. The 1H NMR (600 MHz) spectrum of Clausenaside G (7) in DMSO-d6 ..............66
Figure S64. The 13C NMR (150 MHz) spectrum of Clausenaside G (7) in DMSO-d6 .............67
Figure S65. The HSQC spectrum of Clausenaside G (7) in DMSO-d6 .....................................68
Figure S66. The HMBC spectrum of Clausenaside G (7) in DMSO-d6 ....................................69
Figure S67. The 1H-1H COSY spectrum of Clausenaside G (7) in DMSO-d6 ..........................70
Figure S68. The IR spectrum of Clausenaside G (7) ..................................................................71
Figure S69. The HRESIMS of Clausenaside G (7) .....................................................................72
Figure S70. Two conformations of Clausenaside G (7) ..............................................................73
Figure S71. Calculated ECD spectra of 3S (7a), Calculated ECD spectra of 3R (7b) and 
experimental ECD spetrum of Clausenaside G (7) .....................................................................74
Figure S72. The 1H NMR (400 MHz) spectrum of Clausenaside H (8) in DMSO-d6 ..............75
Figure S73. The 13C NMR (100 MHz) spectrum of Clausenaside H (8) in DMSO-d6 .............76
Figure S74. The DEPT spectrum of Clausenaside H (8) in DMSO-d6 ......................................77
Figure S75. The HSQC spectrum of Clausenaside H (8) in DMSO-d6 .....................................78
Figure S76. The HMBC spectrum of Clausenaside H (8) in DMSO-d6 ....................................79
Figure S77. The 1H-1H COSY spectrum of Clausenaside H (8) in DMSO-d6 ..........................80
Figure S78. The NOE difference spectrum of Clausenaside H (8) in DMSO-d6 ......................81
Figure S73. The IR spectrum of Clausenaside H (8) ..................................................................82
Figure S74. The HRESIMS of Clausenaside H (8) .....................................................................83

3



Figure S1. The 1H NMR (400 MHz) spectrum of Clausenaside A (1) in DMSO-d6
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Figure S2. The 13C NMR (100 MHz) spectrum of Clausenaside A (1) in DMSO-d6
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Figure S3. The DEPT spectrum of Clausenaside A (1) in DMSO-d6
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Figure S4. The HSQC spectrum of Clausenaside A (1) in DMSO-d6
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Figure S5. The HMBC spectrum of Clausenaside A (1) in DMSO-d6
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Figure S6. The 1H-1H COSY spectrum of Clausenaside A (1) in DMSO-d6
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Figure S7.  The experimental CD spectrum of Clausenaside A (1)
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Figure S8. The IR spectrum of Clausenaside A (1)
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Figure S9. The HRESIMS of Clausenaside A (1)
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Figure S10. The 1H NMR (400 MHz) spectrum of (S)-(+)-tembamide (1a) in 

DMSO-d6
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Figure S11. The 13C NMR (150 MHz) spectrum of (S)-(+)-tembamide (1a) in 

DMSO-d6
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Figure S12.  The experimental CD spectrum of (S)-(+)-tembamide (1a)

15



Figure S13. The HRESIMS of (S)-(+)-tembamide (1a) 
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Figure S14. The 1H NMR (600 MHz) spectrum of (S)-MTPA-ester (1aa) in 
DMSO-d6
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Figure S15. The 13C NMR (150 MHz) spectrum of (S)-MTPA-ester (1aa) in 
DMSO-d6
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Figure S16. The HSQC spectrum of (S)-MTPA-ester (1aa) in DMSO-d6 
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Figure S17. The HMBC spectrum of (S)-MTPA-ester (1aa) in DMSO-d6
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Figure S18. The 1H NMR (600 MHz) spectrum of (R)-MTPA-ester (1ab) in 
DMSO-d6
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Figure S19. The 13C NMR (150 MHz) spectrum of (R)-MTPA-ester (1ab) in 
DMSO-d6
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Figure S20. The HSQC spectrum of (R)-MTPA-ester (1ab) in DMSO-d6
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Figure S21. The HMBC spectrum of (R)-MTPA-ester (1ab) in DMSO-d6
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Figure S22. The 1H NMR (400 MHz) spectrum of Clausenaside B (2) in DMSO-

d6
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Figure S23. The 13C NMR (100 MHz) spectrum of Clausenaside B (2) in DMSO-
d6
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Figure S24. The DEPT spectrum of Clausenaside B (2) in DMSO-d6
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Figure S25. The HSQC spectrum of Clausenaside B (2) in DMSO-d6
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Figure S26. The HMBC spectrum of Clausenaside B (2) in DMSO-d6
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Figure S27. The 1H-1H COSY spectrum of Clausenaside B (2) in DMSO-d6
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Figure S28. The experimental CD spectrum of Clausenaside B (2)
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Figure S29. The IR spectrum of Clausenaside B (2)
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Figure S30. The HRESIMS of Clausenaside B (2)
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Figure S31. The 1H NMR (400 MHz) spectrum of Clausenaside C (3) in DMSO-
d6
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Figure S32. The 13C NMR (100 MHz) spectrum of Clausenaside C (3) in DMSO-
d6
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Figure S33. The DEPT spectrum of Clausenaside C (3) in DMSO-d6
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Figure S34. The HSQC spectrum of Clausenaside C (3) in DMSO-d6
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Figure S35. The HMBC spectrum of Clausenaside C (3) in DMSO-d6
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Figure S36. The 1H-1H COSY spectrum of Clausenaside C (3) in DMSO-d6
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Figure S37. The experimental CD spectrum of Clausenaside C (3)
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Figure S38. The IR spectrum of Clausenaside C (3)
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Figure S39. The HRESIMS of Clausenaside C (3)

 

42



Figure S40. The 1H NMR (600 MHz) spectrum of Clausenaside D (4) in DMSO-
d6
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Figure S41. The 13C NMR (150 MHz) spectrum of Clausenaside D (4) in DMSO-
d6 
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Figure S42. The DEPT spectrum of Clausenaside D (4) in DMSO-d6 
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Figure S43. The HSQC spectrum of Clausenaside D (4) in DMSO-d6 
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Figure S44. The HMBC spectrum of Clausenaside D (4) in DMSO-d6
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Figure S45. The 1H-1H COSY spectrum of Clausenaside D (4) in DMSO-d6
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Figure S46. The IR spectrum of Clausenaside D (4) 
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Figure S47. The HRESIMS of Clausenaside D (4) 
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Figure S48. The 1H NMR (600 MHz) spectrum of Clausenaside E (5) in DMSO-

d6
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Figure S49. The 13C NMR (150 MHz) spectrum of Clausenaside E (5) in DMSO-
d6
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Figure S50. The DEPT spectrum of Clausenaside E (5) in DMSO-d6
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Figure S51. The HSQC spectrum of Clausenaside E (5) in DMSO-d6
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Figure S52. The HMBC spectrum of Clausenaside E (5) in DMSO-d6
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Figure S53. The 1H-1H COSY spectrum of Clausenaside E (5) in DMSO-d6
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Figure S54. The IR spectrum of Clausenaside E (5)
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Figure S55. The HRESIMS of Clausenaside E (5)
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Figure S56. The 1H NMR (600 MHz) spectrum of Clausenaside F (6) in MeOH-d4 
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Figure S57. The 13C NMR (150 MHz) spectrum of Clausenaside F (6) in MeOH-
d4 
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Figure S58. The HSQC spectrum of Clausenaside F (6) in MeOH-d4
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Figure S59. The HMBC spectrum of Clausenaside F (6) in MeOH-d4 

62



Figure S60. The 1H-1H COSY spectrum of Clausenaside F (6) in MeOH-d4 
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Figure S61. The IR spectrum of Clausenaside F (6)
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Figure S62. The HRESIMS of Clausenaside F (6) 
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Figure S63. The 1H NMR (600 MHz) spectrum of Clausenaside G (7) in DMSO-
d6  
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Figure S64. The 13C NMR (150 MHz) spectrum of Clausenaside G (7) in DMSO-
d6 
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Figure S65. The HSQC spectrum of Clausenaside G (7) in DMSO-d6 
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Figure S66. The HMBC spectrum of Clausenaside G (7) in DMSO-d6 
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Figure S67. The 1H-1H COSY spectrum of Clausenaside G (7) in DMSO-d6 
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Figure S68. The IR spectrum of Clausenaside G (7)
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Figure S69. The HRESIMS of Clausenaside G (7) 
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Figure S70. Two conformations of Clausenaside G (7)
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Figure S71. Calculated ECD spectra of 3S (7a), Calculated ECD spectra of 3R 
(7b) and experimental ECD spetrum of Clausenaside G (7)
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Figure S72. The 1H NMR (400 MHz) spectrum of Clausenaside H (8) in DMSO-
d6 
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Figure S73. The 13C NMR (100 MHz) spectrum of Clausenaside H (8) in DMSO-
d6 
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Figure S74. The DEPT spectrum of Clausenaside H (8) in DMSO-d6 
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Figure S75. The HSQC spectrum of Clausenaside H (8) in DMSO-d6 
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Figure S76. The HMBC spectrum of Clausenaside H (8) in DMSO-d6 
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Figure S77. The 1H-1H COSY spectrum of Clausenaside H (8) in DMSO-d6 
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Figure S78. The NOE difference spectrum of Clausenaside H (8) in DMSO-d6 
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Figure S73. The IR spectrum of Clausenaside H (8)
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Figure S74. The HRESIMS of Clausenaside H (8)
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