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Figure S1. The UV and MS Spectra Profiles of Disesquiterpemoids in A. rupestris
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Figure S2. (-)-HRESIMS Spectrum of Compound 1
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Figure S3. IR Spectrum of Compound 1
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Figure S4. "H-NMR Spectrum of Compound 1 (500 MHz, CD;OD)
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Figure S5. *C-NMR Spectrum of Compound 1 (125 MHz, CD;0D)
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Figure S6. DEPT-135 Spectrum of Compound 1
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Figure S8. Multiplicity-edited gHSQC Spectrum of Compound 1
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Figure S10. NOESY Spectrum of Compound 1
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Figure S11. 1D NOE Spectra of Compound 1
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Figure S12. The Stable Conformers of Compound 1

1a -968532.68 kcal/mol 1b -968531.53 kcal/mol

Table S1. B3LYP-Calculated Relative Energies (kcal/mol) and Conformational
Population (%) for the Most Stable Conformers of 1

Conf AE5_3 1+G(d)a %b
1a 0 87.5
1b 1.15 12.5

*Relative to 1a with E¢31+60) = -968532.68 kcal/mol. bCalculated using free energy
values from Gaussian 03W according to AG = -RT In K.

Figure S13. The Stable Conformers of (15,7R,10S,11S,3'R,4'S,5'R,7'R,10'S)-1

la -968531.23 kcal/mol 1b -968530.60 kcal/mol lc -968530.38 kcal/mol

i = 7
/ -\
1d -968530.07 kcal/mol le -968526.77 kcal/mol

Table S2. B3LYP-Calculated Relative Energies (kcal/mol) and Conformational
Population (%) for the Most Stable Conformers of
(1S,7R,10S,11S,3'R,4'S,5'R,7'R,10'S)-1

Conf AE6_3 1+G(d)a %b
la 0 57.8
1b 0.62 20.1
lc 0.84 13.9
1d 1.16 8.1
le 4.46 0.03

*Relative to 1a with E631+6) = -968531.23 kcal/mol. bCalculated using free energy
values from Gaussian 03W according to AG =-RT In K.
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Figure S14. (-)-HRESIMS Spectrum of Compound 2
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Figure S16. "H-NMR Spectrum of Compound 2 (500 MHz, CD;0D)
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Figure S17. *C-NMR Spectrum of Compound 2 (125 MHz, CD;OD)
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Figure S18. DEPT-135 Spectrum of Compound 2
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Figure S19. '"H-"H gCOSY Spectrum of Compound 2

|
Lo

QAAE-4-COSY
(QAAE-4-COSY

-

18



Figure S20. Multiplicity-edited gHSQC Spectrum of Compound 2
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Figure S22. NOESY Spectra of Compound 2
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Figure S23. The Stable Conformers of Compound 2

2a -968534.97 kcal/mol 2b -968534.34 kcal/mol2

/\

2¢-968534.33 kcal/mol

Table S3. B3LYP-Calculated Relative Energies (kcal/mol) and Conformational
Population (%) for the Most Stable Conformers of 2

Conf AE¢311G)" %"

2a 0 59.3
2b 0.63 20.5
2¢ 0.64 20.2

*Relative to 2a with E¢31+6) = -968534.97 kcal/mol. bCalculated using free energy
values from Gaussian 03W according to AG = -RT In K.

Figure S24. The Stable Conformers of (1S,7R,10S,11R,1'S,2’S,5'S,7'R,10'S)-2

&m

2a -968535.83 keal/mol 2b -968535.68 kcal/mol 2d -968535.37 kecal/mol 2e -968535.27 keal/mol

Table S4. B3LYP-Calculated Relative Energies (kcal/mol) and Conformational
Population (%) for the Most Stable Conformers of
(1S,7R,10S,11R,1'S,2'S,5'S,7'R,10'S)-2

Conf AE6_3 1+G(d)a %b

2a 0 38.1
2b 0.14 29.8
2c 0.46 17.4
2d 0.56 14.7

*Relative to 2a with E631+60) = -968535.83 kcal/mol. bCalculated using free energy
values from Gaussian 03W according to AG =-RT In K.
21



Figure S25. (+)-HRESIMS Spectrum of Compound 3
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Figure S26. IR Spectrum of Compound 3
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Figure S27. "H-NMR Spectrum of Compound 3 (500 MHz, CD;0D)
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Figure S28. >C-NMR Spectrum of Compound 3 (125 MHz, CD;OD)
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Figure S29. DEPT-135 Spectrum of Compound 3
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Figure S30. '"H-"H gCOSY Spectrum of Compound 3
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Figure S31. Multiplicity-edited gHSQC Spectrum of Compound 3
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Figure S32. gHMBC Spectrum of Compound 3
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Figure S33. NOESY Spectra of Compound 3
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Figure S34. The Stable Conformers of Compound 3

3a -1015734.54 keal/mol 3b -1015733.43 kcal/mol 3¢ -1015733.09 keal/mol

3d -1015732.96 keal/mol 3e -1015732.67 kcal/mol 3f-1015730.32 kcal/mol

Table S5. B3LYP-Calculated Relative Energies (kcal/mol) and Conformational
Population (%) for the Most Stable Conformers of 3

conf AE¢311G(0)" %"
3a 0 74.1
3b 1.12 11.2
3c 1.45 6.4
3d 1.58 5.1
3e 1.87 3.1
3f 4.23 0.1

*Relative to 3a with E¢31+6) = -1015734.54 kcal/mol. bCalculated using free energy
values from Gaussian 03W according to AG =-RT In K.

Figure S35. Comparison of Experimental and Calculated ECD Spectra of 3
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Figure S36. (-)-HRESIMS Spectrum of Compound 4
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Figure S37. (+)-HRESIMS Spectrum of Compound 4
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Figure S38. IR Spectrum of Compound 4
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Figure S39. '"H-NMR Spectrum of Compound 4 (500 MHz, CD;0D)
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Figure S40. *C-NMR Spectrum of Compound 4 (125 MHz, CD;OD)
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Figure S42. Multiplicity-edited gHSQC Spectrum of Compound 4
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Figure S43. gHMBC Spectrum of Compound 4
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Figure S44. NOESY Spectrum of Compound 4
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Figure S46. The Stable Conformers of Compound 4

4a -968531.16 kcal/mol 4b -968529.04 kcal/mol

4¢ -968527.86 kcal/mol

Table S6. B3LYP-Calculated Relative Energies (kcal/mol) and Conformational
Population (%) for the Most Stable Conformers of 4

conf AE6_3 1+G(d)a %b
4a 0 96.9
4b 2.11 2.7
4c 3.30 0.4

“Relative to 4a with E¢31:6() = -968531.16 kcal/mol. bCalculated using free energy
values from Gaussian 03W according to AG =-RT In K.

Figure S47. The Stable Conformers of (15,7R,10S5,11S,2'S,4'S,7'R,10'S)-4

iy @h g

4a -968532.29 kcal/mol 4b -968531.23 kcal/mol 4¢ -968530.60 kcal/mol
4d -968530.07 kcal/mol 4e -968526.77 kcal/mol
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Table S7. B3LYP-Calculated Relative Energies (kcal/mol) and Conformational
Population (%) for the Most Stable Conformers of (1S,7R,10S,11S,2'S,4'S,7'R,10'S)-4

conf AE¢311G0)" %"
4a 0 80.2
4b 1.06 13.3
4c 1.68 4.6
4d 2.22 1.9
4e 5.52 <0.01

“Relative to 4a with E¢31:6(a) = -968532.29 kcal/mol. bCalculated using free energy
values from Gaussian 03W according to AG =-RT In K.

Figure S48. (+)-HRESIMS Spectrum of Compound 5
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Figure S49. IR Spectrum of Compound 5
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Figure S51. “C-NMR Spectrum of Compound 5 (125 MHz, CD;0D)
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Figure S53. "H-"H gCOSY Spectrum of Compound 5
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Figure S54. Multiplicity-edited gHSQC Spectrum of Compound 5
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Figure S55. gHMBC Spectrum of Compound 5
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Figure S57. The Stable Conformers of Compound 5

5¢-1015721.54 kcal/mol 5d -1015721.33 kcal/mol

Table S8. B3LYP-Calculated Relative Energies (kcal/mol) and Conformational
Population (%) for the Most Stable Conformers of 5

conf AE6_3 1+G(d)a %b

Sa 0 86.7
5b 1.12 13.2
Sc 4.25 0.07
S5d 4.47 0.04

*Relative to 5a with E¢31+6) = -1015725.79 kcal/mol. bCalculated using free energy
values from Gaussian 03W according to AG = -RT In K.

Figure S58. Comparison of Experimental and Calculated ECD Spectra of 5
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Figure S59. (+)-HRESIMS Spectrum of Compound 6
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Figure S60. IR Spectrum of Compound 6
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Figure S61. "H-NMR Spectrum of Compound 6 (500 MHz, CD;0D)
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Figure S63. DEPT-135 Spectrum of Compound 6
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Figure S64. '"H-"H gCOSY Spectrum of Compound 6
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Figure S65. Multiplicity-edited gHSQC Spectrum of Compound 6
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Figure S67. NOESY Spectra of Compound 6
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Figure S68. The Stable Conformers of Compound 6

6a -968536.16 kcal/mol 6b -968535.60 kcal/mol 6¢ -968532.86 kcal/mol

Table S9. B3LYP-Calculated Relative Energies (kcal/mol) and Conformational
Population (%) for the Most Stable Conformers of 6

conf AE¢311G(0)" %"
6a 0 71.8
6b 0.56 27.9
6¢ 3.30 0.3

*Relative to 6a with E¢31+60) = -968536.16 kcal/mol. bCalculated using free energy
values from Gaussian 03W according to AG =-RT In K.

Figure S69. Comparison of Experimental and Calculated ECD Spectra of 6

exptl. for 6
18 - = calcd. for (1S5,7R,10511R,2'S4'S,7'R,10'S)-6
16 = calcd. for (1S5,7R,105115,2'R4'R,7'S5,10'R)-6
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Figure S70. The Stable Conformers of (1S,7R,10S,11S,2'S,4'S,7'R,10'S)-6

/
6a -968537.92 6b -968537.61 6¢ -968537.16

Table S10. B3LYP-Calculated Relative Energies (kcal/mol) and Conformational
Population (%) for the Most Stable Conformers of (1S,7R,10S,11S,2'S,4'S,7'R,10'S)-6

conf AE¢311G(0)" %"

6a 0 53.6
6b 0.31 31.5
6¢ 0.76 14.9

*Relative to 6a with E¢31+60) = -968537.92 kcal/mol. bCalculated using free energy
values from Gaussian 03W according to AG =-RT In K.

Figure S71. Comparison of Experimental and Calculated ECD Spectra of
(1S,7R,10S5,11S,2'S,4'S,7'R,10'S)-6

e Xptl. for 6
= calcd. for (15,7R,1051152'S,4'S,7'R,10'S)-6
= calcd. for 15, 7R,105,11R2'S4'S,7'R10'S)-6

.

20

10

As (M'em™)
o

-10

-20

-30

I 4 I ! 1
200 250 300 350 400
Wavelength (nm)

46



Figure S72. (-)-HRESIMS Spectrum of Compound 7
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Operator bpfxsh@bjmu.edu.cn; Tel:010-82801437
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Figure S74. "H-NMR Spectrum of Compound 7 (500 MHz, CD;0D)
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Figure S75. *C-NMR Spectrum of Compound 7 (125 MHz, CD;OD)
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Figure S76. DEPT-135 Spectrum of Compound 7
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Figure S77. '"H-"H gCOSY Spectrum of Compound 7
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Figure S78. Multiplicity-edited gHSQC Spectrum of Compound 7
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Figure S79. Selected Multiplicity-edited gHSQC Spectrum of Compound 7
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Figure S80. gHMBC Spectrum of Compound 7
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Figure S82. The Stable Conformers of Compound 7

Ta -969280.15 keal/mol Tb -969280.07 keal/mol Te -969280.07 keal/mol

Table S11 B3LYP-Calculated Relative Energies (kcal/mol) and Conformational
Population (%) for the Most Stable Conformers of 7

conf AE5_3 1+G(d)a %b

7a 0 36.6
7b 0.08 31.7
7c 0.08 31.7

*Relative to 7a with E¢31+6) = -969280.15 kcal/mol. bCalculated using free energy
values from Gaussian 03W according to AG = -RT In K.
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Figure S83 (-)-HRESIMS Spectrum of Compound 8

O TRER 24 R )5 2 24542 18] S HR A 9 B 5
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Figure S85 "H-NMR Spectrum of Compound 8 (500 MHz, CD;0D)
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Figure S87 DEPT-135 Spectrum of Compound 8
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Figure S89. Multiplicity-edited gHSQC Spectrum of Compound 8
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Figure S91. NOESY Spectrum of Compound 8
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Figure S93. The Stable Conformers of Compound 8

8a -1016481.69 keal/mol 8b -1016481.21 keal/mol 8c -1016481.21 keal/mol

8d -1016481.21 keal/mol 8¢ -1016481.19 keal/mol 8f -1016481.19 keal/mol

Table S12. B3LYP-Calculated Relative Energies (kcal/mol) and Conformational
Population (%) for the Most Stable Conformers of 8

Conf AE5_3 1+G(d)a %b

8a 0 31.2
8b 0.81 13.9
8c 0.81 13.9
8d 0.82 13.8
8e 0.83 13.6
8f 0.83 13.6

*Relative to 8a with E¢31+6) = -1016481.69 kcal/mol. bCalculated using free energy
values from Gaussian 03W according to AG = -RT In K.

Figure S94. Comparison of Experimental and Calculated ECD Spectra of 8

exp. for 8
= calcd. for (15,45,5R7R10511R1'S,2'S5,3'R7'R,10'5-8
caled. for (1R4R,565,7510R1151'R2'R3'57'S,10'R)-8

Ag (M'em™)
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Figure S95. (+)-HRESIMS Spectrum of Compound 9

™
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_5_20130006WP05_1
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Figure S97. '"H-NMR Spectrum of Compound 9 (500 MHz, CD;0D)
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Figure S98. >C-NMR Spectrum of Compound 9 (125 MHz, CD;OD)
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Figure S99. DEPT-135 Spectrum of Compound 9
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Figure S100. '"H-'"H gCOSY Spectrum of Compound 9
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Figure S101. Multiplicity-edited gHSQC Spectrum of Compound 9
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Figure S103. NOESY Spectra of Compound 9
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Table S13. B3LYP-Calculated Relative Energies (kcal/mol) and Conformational
Population (%) for the Most Stable Conformers of 9

conf AE¢3146()" %>
9a 0 83.3
9b 0.96 16.4
9¢ 3.34 0.3

*Relative to 9a with E¢31+6) = -1016478.34 kcal/mol. bCalculated using free energy
values from Gaussian 03W according to AG = -RT In K.

Figure S105. Comparison of Experimental and Calculated ECD Spectra of 9

50 ' e o Xp. for 9
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Figure S106. (-)-HRESIMS Spectrum of Compound 10
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Figure S108. "H-NMR Spectrum of Compound 10 (500 MHz, CD3;0D)
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Figure $109. C-NMR Spectrum of Compound 10 (125 MHz, CD;0D)
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Figure S110. DEPT-135 Spectrum of Compound 10
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Figure S111. "H-'"H gCOSY Spectrum of Compound 10
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Figure S112. Multiplicity-edited gHSQC Spectrum of Compound 10
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Figure S113. gHMBC Spectrum of Compound 10
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Figure S114. NOESY Spectra of Compound 10
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Figure S115. The Stable Conformers of Compound 10

10a -1015738.03 kcal/mol 10b -1015737.68 kcal/mol 10¢ -1015737.02 keal/mol 10d -1015736.88 kcal/mol
A~
/ - A~
10e -1015736.86 keal/mol 10f -1015736.86 kcal/mol 10g -1015736.65 keal/mol 10h -1015736.47 keal/mol
101 -1015735.71 keal/mol 10J -1015735.63 keal/mol

Table S14. B3LYP-Calculated Relative Energies (kcal/mol) and Conformational
Population (%) for the Most Stable Conformers of 10

conf AEg 3146 %"
10a 0 42.2
10b 0.35 23.5
10c 1.01 7.6
10d 1.15 6.1
10e 1.16 5.9
10f 1.16 5.9
10g 138 4.1
10h 1.56 3.2
101 2.31 0.8
10J 2.39 0.7

*Relative to 10a with E¢31+6) = -1015738.03 kcal/mol. bCalculated using free energy
values from Gaussian 03W according to AG = -RT In K.
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Figure S116. Comparison of Experimental and Calculated ECD Spectra of 10
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Figure S117. (+)-HRESIMS Spectrum of Compound 11
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B Operatorbpfxsh@bjmu.edu.cn; Tel:010-82801
Instrument FT_MS _Bruker APEX IV (7.0

Comment ESlpos COC30H4206 MW 498.6509
CALS588; 270.15683;310.14158;322.04812;301.28483;
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509.25407;611.26126;8,26.47121;842.44514;
588.40954;679.51166;701.49361;826.47121;
Acquisition Result Exact Mass Measured Mass Error (mDa) Error (ppm) Description

Sum Fermula__Sigma miz_Err[ppm] MeanErr[ppm] Err[mDa] rdb NRule e
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Figure S118. IR Spectrum of Compound 11
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Figure $120. C-NMR Spectrum of Compound 11 (125 MHz, CD;0D)
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Figure S122. Multiplicity-edited gHSQC Spectrum of Compound 11
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Figure S123. gHMBC Spectrum of Compound 11
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Figure S124. NOESY Spectra of Compound 11
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Figure S125. The Stable Conformers of Compound 11

£l op v e FE% 4 G

Mﬁ\

11a -970630.6592 Kcal/mol 11b -970630.3054 Kcal/mol 11¢ -970629.5839 Keal/mol 11d -970629.4499 Kcal/mol
_— { p
> , ( y | R Ay L Pre
,. : :
11e -970629.4319 Keal/mol 111 -970629.2152 Kcal/mol 11g -970629.0988 Kcal/mal 11h -970628.3343 Keal/mol

11§ -970628.3343 Kcal/mol

Table S15. B3LYP-Calculated Relative Energies (kcal/mol) and Conformational

Population (%) for the Most Stable Conformers of 11

conf AEg 3146 %"
11a 0 46.2
11b 0.35 25.4
11c 1.07 7.5
11d 1.21 6.0
11e 1.23 5.9
11f 1.44 4.0
11g 1.56 33
11h 2.32 0.9
111 2.40 0.8

*Relative to 11a with E¢31+60) = -970630.66 kcal/mol. bCalculated using free energy

values from Gaussian 03W according to AG = -RT In K.

Figure S126. Comparison of Experimental and Calculated ECD Spectra of 11
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Figure S127. (+)-HRESIMS Spectrum of Compound 12
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Figure S128. IR Spectrum of Compound 12
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Figure S129. "H-NMR Spectrum of Compound 12 (500 MHz, CD3;0D)
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Figure $130. C-NMR Spectrum of Compound 12 (125 MHz, CD;0D)
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Figure S131. DEPT-135 Spectrum of Compound 12
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Figure S132. 'H-'H gCOSY Spectrum of Compound 12
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Figure S133. Multiplicity-edited gHSQC Spectrum of Compound 12
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Figure S134. gHMBC Spectrum of Compound 12
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Figure S135. NOESY Spectra of Compound 12
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Figure S136. The Stable Conformers of Compound 12

b e

12a -1062087.40 keal/mol 12b -1062087.10 keal/mol 12¢ -1062086.62 keal/mol
W B
S~
12d -1062086.19 keal/mol 12¢ -1062086.17 keal/mol 121 -1062085.83 keal/mol
W{ ﬁ
12g -1062085.07 keal/mol 12h -1062084.37 keal/mol

Table S16. B3LYP-Calculated Relative Energies (kcal/mol) and Conformational
Population (%) for the Most Stable Conformers of 12

conf AEg 3146 %°
12a 0 447
12b 0.29 27.4
12¢ 0.77 12.1
12d 1.21 5.8
12e 1.23 5.6
12f 1.56 3.2
12¢g 2.32 0.9
12h 3.02 0.3

*Relative to 12a with E¢31+6) = -1062087.40 kcal/mol. bCalculated using free energy
values from Gaussian 03W according to AG = -RT In K.
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Figure S137. Comparison of Experimental and Calculated ECD Spectra of 12
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