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Figure S1. 1H NMR spectrum of compound 1 (Recorded in pyridine-d5)
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Figure S2. 13C NMR spectrum of compound 1 (Recorded in pyridine-d5)
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Figure S3. HSQC spectrum of compound 1 (Recorded in pyridine-d5)
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Figure S4. HMBC spectrum of compound 1 (Recorded in pyridine-d5)
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Figure S5. 1H–1H COSY spectrum of compound 1 (Recorded in pyridine-d5)
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Figure S6. ROESY spectrum of compound 1 (Recorded in pyridine-d5)
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Figure S7. ESI spectrum of compound 1
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Figure S8. HRESIMS spectrum of compound 1
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Figure S9. UV spectrum of compound 1
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Figure S10. IR spectrum of compound 1
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Figure S11. 1H NMR spectrum of compound 2 (Recorded in pyridine-d5)
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Figure S12. 13C NMR spectrum of compound 2 (Recorded in pyridine-d5)
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Figure S13. HSQC spectrum of compound 2 (Recorded in pyridine-d5)
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Figure S14. HMBC spectrum of compound 2 (Recorded in pyridine-d5)
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Figure S15. 1H–1H COSY spectrum of compound 2 (Recorded in pyridine-d5)
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Figure S16. ROESY spectrum of compound 2 (Recorded in pyridine-d5)
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Figure S17. HRESIMS spectrum of compound 2
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Figure S18. UV spectrum of compound 2
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Figure S19. IR spectrum of compound 2
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Figure S20. 1H NMR spectrum of compound 3 (Recorded in pyridine-d5) 
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Figure S21. 13C NMR spectrum of compound 3 (Recorded in pyridine-d5)

H

HO

OH

O

OH

H



26

Figure S22. HSQC spectrum of compound 3 (Recorded in pyridine-d5)
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Figure S23. HMBC spectrum of compound 3 (Recorded in pyridine-d5)
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Figure S24. 1H–1H COSY spectrum of compound 3 (Recorded in pyridine-d5)
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Figure S25. ROESY spectrum of compound 3 (Recorded in pyridine-d5)
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Figure S26. HRESIMS spectrum of compound 3
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Figure S27. UV spectrum of compound 3
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Figure S28. IR spectrum of compound 3
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Figure S29. 1H NMR spectrum of compound 4 (Recorded in pyridine-d5) 
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Figure S30. 13C NMR spectrum of compound 4 (Recorded in pyridine-d5)
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Figure S31. HSQC spectrum of compound 4 (Recorded in pyridine-d5)
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Figure S32. HMBC spectrum of compound 4 (Recorded in pyridine-d5)
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Figure S33. 1H–1H COSY spectrum of compound 4 (Recorded in pyridine-d5)
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Figure S34. ROESY spectrum of compound 4 (Recorded in pyridine-d5)
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Figure S35. HRESIMS spectrum of compound 4
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Figure S36. UV spectrum of compound 4
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Figure S37. IR spectrum of compound 4
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Figure S38. 1H NMR spectrum of compound 5 (Recorded in pyridine-d5)
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Figure S39. 13C NMR spectrum of compound 5 (Recorded in pyridine-d5)
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Figure S40. HSQC spectrum of compound 5 (Recorded in pyridine-d5)
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Figure S41. HMBC spectrum of compound 5 (Recorded in pyridine-d5)
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Figure S42. 1H–1H COSY spectrum of compound 5 (Recorded in pyridine-d5)
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Figure S43. ROESY spectrum of compound 5 (Recorded in pyridine-d5)
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Figure S44. HRESIMS spectrum of compound 5
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Figure S45. UV spectrum of compound 5
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Figure S46. IR spectrum of compound 5
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Figure S47. 1H NMR spectrum of compound 6 (Recorded in pyridine-d5) 
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Figure S48. 13C NMR spectrum of compound 6 (Recorded in pyridine-d5)
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Figure S49. HSQC spectrum of compound 6 (Recorded in pyridine-d5)
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Figure S50. HMBC spectrum of compound 6 (Recorded in pyridine-d5)
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Figure S51. 1H–1H COSY spectrum of compound 6 (Recorded in pyridine-d5)
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Figure S52. ROESY spectrum of compound 6 (Recorded in pyridine-d5)
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Figure S53. HRESIMS spectrum of compound 6
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Figure S54. UV spectrum of compound 6
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Figure S55. IR spectrum of compound 6
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Figure S56. 1H NMR spectrum of compound 7 (Recorded in pyridine-d5) 
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Figure S57. 13C NMR spectrum of compound 7 (Recorded in pyridine-d5)
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Figure S58. HSQC spectrum of compound 7 (Recorded in pyridine-d5)
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Figure S59. HMBC spectrum of compound 7 (Recorded in pyridine-d5)

O O
OH

OH
H

O

OH
H



64

Figure S60. 1H–1H COSY spectrum of compound 7 (Recorded in pyridine-d5)
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Figure S61. ROESY spectrum of compound 7 (Recorded in pyridine-d5)
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Figure S62. HRESIMS spectrum of compound 7
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Figure S63. UV spectrum of compound 7
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Figure S64. IR spectrum of compound 7

O O
OH

OH
H

O

OH
H



69

Figure S65. 1H NMR spectrum of compound 8 (Recorded in pyridine-d5)
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Figure S66. 13C NMR spectrum of compound 8 (Recorded in pyridine-d5)
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Figure S67. HSQC spectrum of compound 8 (Recorded in pyridine-d5)
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Figure S68. HMBC spectrum of compound 8 (Recorded in pyridine-d5)
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Figure S69. 1H–1H COSY spectrum of compound 8 (Recorded in pyridine-d5)
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Figure S70. ROESY spectrum of compound 8 (Recorded in pyridine-d5)
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Figure S71. HRESIMS spectrum of compound 8
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Figure S72. UV spectrum of compound 8
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Figure S73. IR spectrum of compound 8
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Figure S74. 1H NMR spectrum of compound 9 (Recorded in pyridine-d5) 
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Figure S75. 13C NMR spectrum of compound 9 (Recorded in pyridine-d5)
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Figure S76. HSQC spectrum of compound 9 (Recorded in pyridine-d5)
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Figure S77. HMBC spectrum of compound 9 (Recorded in pyridine-d5)
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Figure S78. 1H–1H COSY spectrum of compound 9 (Recorded in pyridine-d5)
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Figure S79. ROESY spectrum of compound 9 (Recorded in pyridine-d5)
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Figure S80. HRESIMS spectrum of compound 9
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Figure S81. UV spectrum of compound 9

O
H

OHH

HO



86

Figure S82. IR spectrum of compound 9
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Figure S83. 1H NMR spectrum of compound 10 (Recorded in pyridine-d5) 

OHC

OH

OAc

OAc

OH

O
H

H

AcO



88

Figure S84. 13C NMR spectrum of compound 10 (Recorded in pyridine-d5)
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Figure S85. HSQC spectrum of compound 10 (Recorded in pyridine-d5)
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Figure S86. HMBC spectrum of compound 10 (Recorded in pyridine-d5)
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Figure S87. 1H–1H COSY spectrum of compound 10 (Recorded in pyridine-d5)

OHC

OH

OAc

OAc

OH

O
H

H

AcO



92

Figure S88. ROESY spectrum of compound 10 (Recorded in pyridine-d5)
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Figure S89. HRESIMS spectrum of compound 10
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Figure S90. UV spectrum of compound 10
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Figure S91. IR spectrum of compound 10
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Figure S92. 1H NMR spectrum of compound 11 (Recorded in pyridine-d5) 
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Figure S93. 13C NMR spectrum of compound 11 (Recorded in pyridine-d5)

O O

H
CHO

HO

OH

HO

H



98

Figure S94. HSQC spectrum of compound 11 (Recorded in pyridine-d5)
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Figure S95. HMBC spectrum of compound 11 (Recorded in pyridine-d5)
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Figure S96. 1H–1H COSY spectrum of compound 11 (Recorded in pyridine-d5)
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Figure S97. ROESY spectrum of compound 11 (Recorded in pyridine-d5)
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Figure S98. HRESIMS spectrum of compound 11
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Figure S99. UV spectrum of compound 11
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Figure S100. IR spectrum of compound 11

O O

H
CHO

HO

OH

HO

H



105

Figure S101. 1H NMR spectrum of compound 12 (Recorded in pyridine-d5) 
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Figure S102. 13C NMR spectrum of compound 12 (Recorded in pyridine-d5)
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Figure S103. HSQC spectrum of compound 12 (Recorded in pyridine-d5)
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Figure S104. HMBC spectrum of compound 12 (Recorded in pyridine-d5)

O O

H
CHO

HO

HO

OH

H



109

Figure S105. 1H–1H COSY spectrum of compound 12 (Recorded in pyridine-d5)
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Figure S106. ROESY spectrum of compound 12 (Recorded in pyridine-d5)
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Figure S107. HRESIMS spectrum of compound 12
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Figure S108. UV spectrum of compound 12
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Figure S109. IR spectrum of compound 12
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Computational section
Conformational analysis of (1S,5R,6S,7S,9S,10S)-2 was initially performed in Spartan’16 (Wavenfunction, Irvine, CA, USA, 2016) using the Monte Carlo 

algorithm and Merck molecular force field (MMFF) with standard parameters and convergence criteria. Only one conformer was found for (1S,5R,6S,7S,9S,10S)-2 
within an energy window of 5 kcal/mol. It was optimized with DFT calculations at M062x/def2svp level of theory with D3 correction (EmpiricalDispersion = GD3) 
using Gaussian 09 program,1 and frequency analysis was run at the same level of theory to ensure that no imaginary frequencies exist. Optical rotatory dispersion 
(ORD) of (1S,5R,6S,7S,9S,10S)-2 was calculated using the optimized conformer at three levels of theories: PBE1PBE/def2SVPD, PBE1PBE/6-31++G(d,p), B3LYP/6-
31++G(d,p) levels with IEFPCM solvent model in methanol, resulting in the calculated ORD values of –66.88, –70.08, –69.12, respectively. The calculated results 
were in good consistence with the experimental value of –105.6. Thus, the absolute structure of 2 was established.

Reference: 1 M. J. Frisch, G. W. Trucks, H. B. Schlegel, et al. Gaussian 09: Gaussian, Inc., Wallingford CT, 2010.

Table S1. Optimized Z-matrixes of (1S,5R,6S,7S,9S,10S)-2 in the gas phase (Å) at the M062x/def2svp level.

C 2.729172 1.278250 0.034680 C 0.061879 4.668020 1.022915 

C 3.337112 0.076277 -0.680103 H 2.886508 1.211158 1.122494 

C 2.668853 -1.256464 -0.299157 H 3.209568 2.209334 -0.300383 

C 1.151689 -1.100176 -0.568490 H 4.417082 0.020328 -0.470048 

C 0.445030 0.128899 0.071483 H 3.236640 0.218638 -1.770084 

C 1.234131 1.398474 -0.235013 H 1.084047 1.663267 -1.294772 

C 0.315535 -2.366785 -0.295120 H 0.924340 -3.141072 0.203424 

C -0.788944 -2.020370 0.704256 H 1.160017 0.092878 2.159790 

C -1.730232 -1.003380 0.081839 H -0.520493 0.619241 1.954326 

C -0.980738 0.145319 -0.553040 H -1.981014 -2.987568 1.847653 

C 0.244363 -0.084190 1.583011 H 2.778613 -3.337984 -0.977958 

O -1.393392 -3.190728 1.107981 H 4.293765 -2.424348 -1.151366 
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H 1.075197 -0.945017 -1.657435 H 2.942164 -2.140325 -2.280235 

C 3.198489 -2.353525 -1.231591 H 2.923702 -0.803586 1.848143 

C 3.028181 -1.638384 1.144870 H 2.403158 -2.459678 1.521417 

O -0.220891 -2.839231 -1.503596 H 4.078435 -1.964457 1.184927 

C -3.064836 -1.072563 0.156409 H -0.817793 -3.568658 -1.289790 

C -3.922996 0.016600 -0.373238 H -3.579813 -1.921658 0.611840 

C -3.199901 1.169635 -1.050577 H -3.110633 0.898788 -2.117778 

C -1.806436 1.429652 -0.476806 H -3.853474 2.050108 -0.996635 

O -5.126869 -0.022256 -0.281396 H -1.316706 2.235124 -1.044496 

H -0.866151 -0.110884 -1.623082 H -1.884358 1.764648 0.570166 

O -0.164679 -1.421209 1.825418 H 0.188428 5.685886 0.642629 

O 0.698448 2.450754 0.577355 H -1.008406 4.435768 1.118094 

O 1.104575 3.958269 -1.029157 H 0.514788 4.560891 2.016513 

C 0.687123 3.693776 0.063643 


