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Table S1. The top ten square nodes. 

 

Number Degree Smiles Skeleton _types 

45 27 C(C)(C)C1CC2C(C)(CC1)CCCC2C Eudesmane 

21 21 C(C)(C)C1CC2C(C)CCC2C(C)CC1 Guaiane 

26 20 C(C)(C)C1C2C(C(C)CC1)CCC(C)C2 Cadinane 

54 18 CC1CCCC(C)CCC(C(C)C)CC1 Germacane 

40 16 C(CCCC(C)C1CCC(C)CC1)(C)C Bisabolane 

9 16 C(C)(C)C1CCC(CCCC)C(C)CC1 secoguaiane 

27 15 C(C)(C)C1C2C(C(C)CC1)CC(C)CC2 Lasserane 

17 15 C(C)(C)C1CC2C(C)(CCC2CC)CC1 Iphionane 

87 14 CC(CC1)CC21CC(C(C)C)CCC2C Spiroaxane 

73 13 CC1C(C)CCC(C)C2C(C(C)CC2)C1 Dumortane 
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Table S2. Classification of medicinal plants. 

  

No Skeleton Skeleton_SMILES Sources_A Sources_B Sources_C Sources_D Sources_E 

21 Guaiane 
C(C)(C)C1CC2C(C)CC

C2C(C)CC1 
Saussurea DC Artemisia L. Mikania Willd Glebionis Cass. Anthemis L. 

54 Germacane 
CC1CCCC(C)CCC(C(C

)C)CC1 
Saussurea DC  Inula L. Carpesium L. 

Pseudelephanto

pus Rohr. 
Helianthus . 

45 Eudesmane 
C(C)(C)C1CC2C(C)(C

C1)CCCC2C 
Saussurea DC Tugarinovia Iljin  Inula L. Atractylodes Tanacetum L. 

40 Bisabolane 
C(CCCC(C)C1CCC(C)

CC1)(C)C 
Ligusticum L. Eupatorium L. 

Cremanthodium 

Benth 
Artemisia L.  Matricaria 

26 Cadinane 
C(C)(C)C1C2C(C(C)C

C1)CCC(C)C2 
Pteridum Pulicaria Gaertn. Eupatorium L. Artemisia L. Cyperus L. 

22 Carotane 
CC1(CCC2C(C)C)C2C

CC(C)CC1 
 Inula L. Ageratum L. Ferula L. Sium L. Daucus L. 

63 
Caryophyll

ane 

CC1(C)C2C(C(C)CCC

C(C)CC2)C1 

Dacrydium pierrei 

Hickel 

Juniperus 

formosana 

Hayata 

Sindora Miq. Gossypium L. 
Pulicaria 

Gaertn. 

44 Prezizaane 
CC(CC1)C2(CC3)C1C(

C)(C)C(C)C3C2 
Juniperus L. Neocallitropsis Vetiveria Illicium L. Streptomyces 

119 Patchoulane 
CC1CCC(C2(C)C)C3(C

)C1CC2CC3 
Pogostemon helferi Cyperus L. 

Croton 

crassifolius. 
Daphne L. 

Agastache 

Clayt. in 

Gronov 

50 
Eremophila

ne 

C(C)(C)C1CC2(C)C(C)

CCCC2CC1 
Senecio L.   Solidago L. . Ligularia Cass.  Litsea Pedicularis L. 
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 Table S3. Classification of Saussurea DC 

  

  

 

 

NAME 
Number of 

documents 
Skeleton_number Skeleton_types 

Saussurea cauloptera 1 2 Eudesmane、Serpentine 

Saussurea deltoidei 1 2 Guaiane、elemane 

Saussurea laniceps 2 2 Guaiane、Germacrane 

Saussurea lappa 4 3 Eudesmane、Guaiane、Germacrane 

Saussurea macrota 1 2 Guaiane、Germacrane 

Saussurea medusa 2 2 Eudesmane、Cadinene) 

Saussurea medusa Maxim 1 2 Eudesmane、Amyrane 

Saussurea pulchella 1 2 Guaiane、Germacrane 

Saussureae Radix 1 2 Eudesmane、Guaian 
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Figure S1. 1H NMR spectrum of compound 1 (CD3OD, 600 MHz) 
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Figure S2. 13C NMR spectrum of compound 1 (CD3OD, 150 MHz) 
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Figure S3. ROESY spectrum of compound 1 (CD3OD, 600 MHz)
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Figure S4. 1H-1H COSY spectrum of compound 1 (CD3OD, 600 MHz) 
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Figure S5. HSQC spectrum of compound 1 (CD3OD, 600 MHz) 
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Figure S6. HMBC spectrum of compound 1 (CD3OD, 600 MHz) 
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Figure S7. HRESI spectrum of compound 1 
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Figure S8. CD and UV spectrum of compound 1 
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Figure S9. IR spectrum of compound 1 
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Figure S10. [α] 25
D of compound 1 
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Figure S11. 1H NMR spectrum of compound 2 (CD3OD, 600 MHz)  
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Figure S12. 13C NMR spectrum of compound 2 (CD3OD, 150 MHz) 
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Figure S13. ROESY spectrum of compound 2 (CD3OD, 600 MHz) 
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Figure S14. 1H-1H COSY spectrum of compound 2 (CD3OD, 600 MHz) 
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Figure S15. HSQC spectrum of compound 2 (CD3OD, 600 MHz) 
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Figure S16. HMBC spectrum of compound 2 (CD3OD, 600 MHz) 
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Figure S17. HRESI spectrum of compound 2  
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Figure S18. CD and UV spectrum of compound 2 
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Figure S19. IR spectrum of compound 2 
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Figure S20. [α] 25
D of compound 2
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Crystal data for xm7: C15H26O2, M = 238.36, a = 12.1080(3) Å, b = 6.30390(10) Å, 

c = 18.5396(4) Å, α = 90°, β = 94.6690(10)°, γ = 90°, V = 1410.39(5) Å3, T = 100.(2) 

K, space group P1211, Z = 4, μ(Cu Kα) = 0.560 mm-1, 30099 reflections measured, 

5508 independent reflections (Rint = 0.0467). The final R1 values were 0.0312 (I > 2σ(I)). 

The final wR(F2) values were 0.0785 (I > 2σ(I)). The final R1 values were 0.0320 (all 

data). The final wR(F2) values were 0.0792 (all data). The goodness of fit on F2 was 

1.078. Flack parameter = 0.03(5). 

 

View of the molecules in an asymmetric unit. 

Displacement ellipsoids are drawn at the 30% probability level. 

 

 



 

28 

 

View of a molecule of xm7 with the atom-labelling scheme. 

Displacement ellipsoids are drawn at the 30% probability level. 

 

View of the pack drawing of xm7. 

Hydrogen-bonds are shown as dashed lines. 

  Table 1.  Crystal data and structure refinement for xm7_0m. 

Identification code  global 

Empirical formula  C15 H26 O2 

Formula weight  238.36 

Temperature  100(2) K 

Wavelength  1.54178 Å 

Crystal system  Monoclinic 

Space group  P 1 21 1 

Unit cell dimensions a = 12.1080(3) Å = 90°. 

 b = 6.30390(10) Å = 94.6690(10)°. 

 c = 18.5396(4) Å  = 90°. 

Volume 1410.39(5) Å3 

Z 4 

Density (calculated) 1.123 Mg/m3 

Absorption coefficient 0.560 mm-1 
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F(000) 528 

Crystal size 0.580 x 0.200 x 0.100 mm3 

Theta range for data collection 2.39 to 72.47°. 

Index ranges -14<=h<=14, -7<=k<=7, -22<=l<=22 

Reflections collected 30099 

Independent reflections 5508 [R(int) = 0.0467] 

Completeness to theta = 72.47° 99.8 %  

Absorption correction Semi-empirical from equivalents 

Max. and min. transmission 0.95 and 0.76 

Refinement method Full-matrix least-squares on F2 

Data / restraints / parameters 5508 / 1 / 318 

Goodness-of-fit on F2 1.078 

Final R indices [I>2sigma(I)] R1 = 0.0312, wR2 = 0.0785 

R indices (all data) R1 = 0.0320, wR2 = 0.0792 

Absolute structure parameter 0.03(5) 

Largest diff. peak and hole 0.192 and -0.280 e.Å-3 

Figure S21. X-ray crystallographic analysis for compound 2 
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Figure S22. 1H NMR spectrum of compound 3 (CD3OD, 600 MHz)  
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Figure S23. 13C NMR spectrum of compound 3 (CD3OD, 150 MHz) 
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Figure S24. ROESY spectrum of compound 3 (CD3OD, 600 MHz) 
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Figure S25. 1H-1H COSY spectrum of compound 3 (CD3OD, 600 MHz) 
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Figure S26. HSQC spectrum of compound 3 (CD3OD, 600 MHz) 
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Figure S27. HMBC spectrum of compound 3 (CD3OD, 600 MHz) 
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Figure S28. HRESI spectrum of compound 3  
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Figure S29. CD and UV spectrum of compound 3 
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Figure S30. IR spectrum of compound 3 
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Figure S31. [α] 25
D of compound 3 
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Figure S32. 1H NMR spectrum of compound 4 (CD3OD, 600 MHz) 
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Figure S33. 13C NMR spectrum of compound 4 (CD3OD, 150 MHz) 
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Figure S34. ROESY spectrum of compound 4 (CD3OD, 600 MHz) 
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Figure S35. 1H-1H COSY spectrum of compound 4 (CD3OD, 600 MHz) 
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Figure S36. HSQC spectrum of compound 4 (CD3OD, 600 MHz) 
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Figure S37. HMBC spectrum of compound 4 (CD3OD, 600 MHz) 
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Figure S38. HRESI spectrum of compound 4  
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Figure S39. CD and UV spectrum of compound 4 
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Figure S40. IR spectrum of compound 4 
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Figure S41. [α] 25
D of compound 4 
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 Figure S42. 1H NMR spectrum of compound 5 (CD3OD, 600 MHz)  
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Figure S43. 13C NMR spectrum of compound 5 (CD3OD, 150 MHz) 



 

52 

 

 

Figure S44. ROESY spectrum of compound 5 (CD3OD, 600 MHz) 
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Figure S45. 1H-1H COSY spectrum of compound 5 (CD3OD, 600 MHz) 
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Figure S46. HSQC spectrum of compound 5 (CD3OD, 600 MHz) 
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Figure S47. HMBC spectrum of compound 5 (CD3OD, 600 MHz) 
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Figure S48. HRESI spectrum of compound 5 
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Figure S49. CD and UV spectrum of compound 5 
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Figure S50. IR spectrum of compound 5 
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Figure S51 [α] 25
D of compound 5 
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Figure S52. 1H NMR spectrum of compound 6 (CD3OD, 600 MHz)  
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Figure S53. 13C NMR spectrum of compound 6 (CD3OD, 150 MHz) 
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Figure S54. ROESY spectrum of compound 6 (CD3OD, 600 MHz) 
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Figure S55. 1H-1H COSY spectrum of compound 6 (CD3OD, 600 MHz) 
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Figure S56. HSQC spectrum of compound 6 (CD3OD, 600 MHz) 
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Figure S57. HMBC spectrum of compound 6 (CD3OD, 600 MHz) 
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Figure S58. HRESI spectrum of compound 6  
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Figure S59. CD and UV spectrum of compound 6 
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Figure S60. IR spectrum of compound 6 
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Figure S61. [α] 25
D of compound 6 
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Figure S62. 1H NMR spectrum of compound 7 (CD3OD, 600 MHz)  
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Figure S63. 13C NMR spectrum of compound 7 (CD3OD, 150 MHz) 
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Figure S64. ROESY spectrum of compound 7 (CD3OD, 600 MHz) 
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Figure S65. 1H-1H COSY spectrum of compound 7 (CD3OD, 600 MHz) 
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Figure S66. HSQC spectrum of compound 7 (CD3OD, 600 MHz) 
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Figure S67. HMBC spectrum of compound 7 (CD3OD, 600 MHz) 
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Figure S68. HRESI spectrum of compound 7 
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Figure S69. CD and UV spectrum of compound 7 
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Figure S70. IR spectrum of compound 7 
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Figure S71. [α] 25
D of compound 7 
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Figure S72. 1H NMR spectrum of compound 10 (CD3OD, 600 MHz)  
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Figure S73. 13C NMR and DEPT spectrum of compound 6 (CD3OD, 150 MHz) 
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Figure S74. ESI+ spectrum of compound 10 
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Crystal data for ymx-9-10-7-8: C15H26O2, M = 238.36, a = 6.36380(10) Å, b = 

9.3648(2) Å, c = 23.8658(4) Å, α = 90°, β = 90°, γ = 90°, V = 1422.30(4) Å3, T = 100.(2) 

K, space group P212121, Z = 4, μ(Cu Kα) = 0.555 mm-1, 11628 reflections measured, 

2807 independent reflections (Rint = 0.0377). The final R1 values were 0.0292 (I > 2σ(I)). 

The final wR(F2) values were 0.0730 (I > 2σ(I)). The final R1 values were 0.0304 (all 

data). The final wR(F2) values were 0.0741 (all data). The goodness of fit on F2 was 

1.059. Flack parameter = -0.01(7). 

 

View of a molecule of ymx-9-10-7-8 with the atom-labelling scheme. 

Displacement ellipsoids are drawn at the 30% probability level. 
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View of the pack drawing of ymx-9-10-7-8. 

Hydrogen-bonds are shown as dashed lines. 

  Table 1.  Crystal data and structure refinement for ymx-9-10-7-8. 

Identification code  global 

Empirical formula  C15 H26 O2 

Formula weight  238.36 

Temperature  100(2) K 

Wavelength  1.54178 Å 

Crystal system  Orthorhombic 

Space group  P212121 

Unit cell dimensions a = 6.36380(10) Å = 90°. 

 b = 9.3648(2) Å = 90°. 

 c = 23.8658(4) Å  = 90°. 

Volume 1422.30(4) Å3 

Z 4 

Density (calculated) 1.113 Mg/m3 

Absorption coefficient 0.555 mm-1 

F(000) 528 

Crystal size 0.230 x 0.180 x 0.140 mm3 

Theta range for data collection 3.70 to 72.17°. 

Index ranges -6<=h<=7, -11<=k<=11, -29<=l<=29 

Reflections collected 11628 
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Independent reflections 2807 [R(int) = 0.0377] 

Completeness to theta = 72.17° 99.8 %  

Absorption correction Semi-empirical from equivalents 

Max. and min. transmission 0.93 and 0.77 

Refinement method Full-matrix least-squares on F2 

Data / restraints / parameters 2807 / 0 / 160 

Goodness-of-fit on F2 1.059 

Final R indices [I>2sigma(I)] R1 = 0.0292, wR2 = 0.0730 

R indices (all data) R1 = 0.0304, wR2 = 0.0741 

Absolute structure parameter -0.01(7) 

Largest diff. peak and hole 0.188 and -0.168 e.Å-3 

Figure S75. X-ray crystallographic analysis for compound 10 


