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 In silico prediction of ECD spectrum. 

All calculations were performed using Gaussian 16.1 Conformation search using molecular mechanics calculations was 

performed in DS (Discovery Studio) 2018 with 20 kcal mol-1 upper energy limit at best level. The stable (Equilibrium 

Populations of Low-energy >0.1%) conformers performed with the DS 2018 software package were further optimized by 

using the TDDFT method at the B3LYP/6-31G(d, p) level, and the frequency was calculated at the same level of theory. For 

all optimized structures, vibrational spectra were calculated to ensure that no imaginary frequencies for energy minimum 

were obtained. The stable conformers were subjected to ECD calculation by the TDDFT method at the 

B3LYP/6-311G+(d,p) level with the CPCM model in MeOH. ECD spectra of different conformers were simulated using 

SpecDis 1.712 with a half-bandwidth of 0.3 eV, and the final calculated ECD spectra were obtained according to the 

Boltzmann-calculated contribution of each con-former. The calculated ECD spectra were compared with the experimental 

data.  

 

 

Table S1. Cartesian Coordinates, Relative Energies, and Equilibrium Populations of 

Low-energy Conformers (>0.1%) of 8R,7'S,8'R-7 in MeOH. 

 

  

C -2.967  0.803  2.543  C -1.684  -0.931  0.860  

O -2.668  1.805  3.487  O -2.517  -0.347  -0.115  

C -1.982  2.855  2.857  C -1.777  0.569  -0.880  

C -0.978  2.103  1.986  C -0.974  1.313  0.187  

C -1.843  0.919  1.483  C -0.641  0.170  1.179  

C -3.077  -0.548  3.195  C -2.485  -1.407  2.041  

C -1.985  -1.104  3.887  C -2.500  -2.772  2.381  

C -2.069  -2.367  4.495  C -3.243  -3.236  3.488  

C -3.287  -3.093  4.407  C -3.978  -2.313  4.259  

C -4.394  -2.548  3.715  C -3.975  -0.937  3.934  

C -4.275  -1.276  3.115  C -3.226  -0.499  2.820  

C -0.284  2.950  0.931  C 0.203  2.117  -0.344  

C 0.933  2.431  0.195  C 0.972  3.053  0.562  
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C -2.494  1.115  0.099  C 0.780  -0.400  1.063  

O -1.542  0.966  -0.958  O 1.042  -0.778  -0.290  

C 1.486  1.171  0.493  C 2.109  3.724  0.076  

C 2.615  0.687  -0.204  C 2.848  4.600  0.901  

C 3.199  1.485  -1.205  C 2.435  4.802  2.232  

C 2.661  2.751  -1.522  C 1.297  4.139  2.741  

C 1.530  3.213  -0.812  C 0.574  3.270  1.895  

O 4.256  1.019  -1.851  O 3.136  5.624  2.995  

O -3.394  -4.284  4.971  O -4.670  -2.762  5.293  

O -0.711  4.058  0.696  O 0.516  2.003  -1.509  

C -1.096  -0.275  -1.218  C 2.255  -1.284  -0.559  

C -0.011  -0.442  -2.201  C 2.569  -1.654  -1.952  

O -1.526  -1.273  -0.684  O 3.113  -1.456  0.277  

C 0.385  0.548  -3.030  C 1.733  -1.410  -2.985  

C 1.543  0.465  -3.993  C 2.000  -1.771  -4.426  

C 2.366  -0.678  -4.089  C 1.038  -1.430  -5.398  

C 3.465  -0.712  -4.979  C 1.233  -1.743  -6.763  

C 3.728  0.417  -5.786  C 2.417  -2.410  -7.149  

C 2.904  1.551  -5.698  C 3.378  -2.751  -6.183  

C 1.819  1.574  -4.811  C 3.175  -2.435  -4.831  

O 4.744  0.435  -6.632  O 2.647  -2.726  -8.412  

O 3.158  -0.505  0.033  O 3.929  5.253  0.482  

C 2.615  -1.417  0.993  C 4.438  5.121  -0.849  

O -0.969  -2.788  5.118  O -3.286  -4.517  3.847  

C -0.881  -4.036  5.810  C -2.572  -5.537  3.140  

O -5.512  -3.268  3.658  O -4.682  -0.110  4.699  

C -6.687  -2.812  2.980  C -4.729  1.301  4.463  

O 3.244  3.452  -2.492  O 0.953  4.365  4.007  

C 2.752  4.724  -2.922  C -0.178  3.738  4.620  

O 4.272  -1.764  -5.092  O 0.350  -1.437  -7.710  

C 4.106  -2.948  -4.306  C -0.875  -0.752  -7.425  

H -3.919  1.096  2.115  H -1.204  -1.766  0.365  

H -2.686  3.427  2.267  H -1.142  0.017  -1.560  

H -1.523  3.501  3.591  H -2.437  1.206  -1.450  

H -0.222  1.718  2.658  H -1.661  1.998  0.667  

H -1.230  0.029  1.458  H -0.753  0.545  2.187  

H -1.060  -0.548  3.951  H -1.929  -3.462  1.777  

H -5.109  -0.842  2.583  H -3.210  0.546  2.547  

H -2.924  2.115  0.024  H 0.893  -1.274  1.707  

H -3.312  0.411  -0.066  H 1.519  0.339  1.376  

H 1.041  0.563  1.264  H 2.414  3.560  -0.947  

H 1.108  4.180  -1.040  H -0.299  2.766  2.278  

H 4.701  1.505  -2.559  H 2.913  5.811  3.917  

H -4.198  -4.822  4.943  H -5.194  -2.187  5.868  

H 0.465  -1.410  -2.223  H 3.521  -2.137  -2.113  
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H -0.168  1.477  -2.994  H 0.797  -0.917  -2.760  

H 2.161  -1.539  -3.474  H 0.140  -0.921  -5.081  

H 3.105  2.413  -6.317  H 4.283  -3.261  -6.480  

H 1.198  2.458  -4.761  H 3.939  -2.716  -4.123  

H 5.351  -0.310  -6.742  H 2.029  -2.521  -9.128  

H 2.640  -0.976  1.991  H 4.720  4.085  -1.044  

H 3.221  -2.323  0.997  H 5.324  5.748  -0.948  

H 1.591  -1.683  0.723  H 3.692  5.454  -1.573  

H -1.604  -4.070  6.627  H -2.920  -5.594  2.108  

H 0.120  -4.127  6.234  H -2.759  -6.495  3.625  

H -1.037  -4.865  5.118  H -1.500  -5.335  3.168  

H -7.050  -1.889  3.433  H -3.729  1.731  4.539  

H -7.461  -3.574  3.072  H -5.364  1.761  5.221  

H -6.475  -2.657  1.920  H -5.156  1.506  3.480  

H 1.732  4.626  -3.298  H -1.095  4.018  4.098  

H 3.387  5.089  -3.730  H -0.248  4.078  5.653  

H 2.786  5.440  -2.100  H -0.057  2.654  4.617  

H 4.199  -2.712  -3.244  H -1.488  -1.342  -6.742  

H 4.889  -3.658  -4.575  H -1.424  -0.615  -8.357  

H 3.136  -3.404  -4.510  H -0.666  0.230  -6.996  

 

 

C -2.174  0.581  0.532  C -0.546  0.648  1.309  

O -3.223  1.161  1.277  O 0.174  0.620  2.523  

C -2.982  2.533  1.452  C 1.327  1.434  2.444  

C -1.491  2.561  1.782  C 1.149  2.304  1.189  

C -0.958  1.511  0.779  C 0.453  1.247  0.303  

C -1.957  -0.848  0.946  C -1.108  -0.706  0.961  

C -2.147  -1.892  0.026  C -0.266  -1.757  0.553  

C -1.951  -3.235  0.391  C -0.797  -3.014  0.186  

C -1.544  -3.535  1.720  C -2.187  -3.222  0.268  

C -1.343  -2.494  2.657  C -3.049  -2.188  0.694  

C -1.557  -1.158  2.258  C -2.496  -0.933  1.035  

C -0.852  3.940  1.739  C 0.406  3.602  1.491  

C 0.551  4.159  2.260  C 1.075  4.708  2.285  
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C -0.465  2.111  -0.545  C -0.180  1.712  -1.019  

O -0.151  1.058  -1.462  O -0.576  0.580  -1.806  

C 1.133  5.438  2.187  C 2.431  4.631  2.652  

C 2.431  5.687  2.664  C 3.052  5.665  3.388  

C 3.171  4.617  3.232  C 2.294  6.796  3.769  

C 2.606  3.323  3.311  C 0.923  6.889  3.413  

C 1.298  3.109  2.824  C 0.339  5.844  2.673  

O 4.394  4.822  3.693  O 2.872  7.767  4.459  

O -1.350  -4.789  2.091  O -2.670  -4.408  -0.062  

O -1.487  4.869  1.293  O -0.727  3.750  1.090  

C 0.317  1.427  -2.665  C 0.390  -0.124  -2.423  

C 0.577  0.389  -3.681  C 0.024  -1.443  -2.976  

O 0.544  2.576  -2.972  O 1.533  0.259  -2.541  

C 0.236  -0.909  -3.524  C 0.752  -2.094  -3.911  

C 0.471  -1.999  -4.544  C 0.438  -3.474  -4.440  

C 0.041  -3.308  -4.252  C -0.467  -4.336  -3.783  

C 0.239  -4.368  -5.168  C -0.757  -5.621  -4.303  

C 0.878  -4.099  -6.399  C -0.124  -6.039  -5.494  

C 1.304  -2.794  -6.696  C 0.788  -5.189  -6.141  

C 1.105  -1.751  -5.780  C 1.069  -3.917  -5.618  

O 1.091  -5.053  -7.290  O -0.369  -7.226  -6.022  

O 2.866  6.940  2.539  O 4.335  5.623  3.744  

C 4.162  7.375  2.960  C 5.181  4.510  3.432  

O -2.170  -4.136  -0.566  O -0.042  -4.021  -0.244  

C -2.067  -5.547  -0.362  C 1.379  -3.912  -0.374  

O -0.956  -2.819  3.889  O -4.354  -2.447  0.753  

C -0.696  -1.836  4.898  C -5.308  -1.482  1.207  

O 3.340  2.351  3.849  O 0.117  7.903  3.728  

C 2.874  1.002  3.955  C 0.537  9.049  4.476  

O -0.151  -5.617  -4.926  O -1.604  -6.464  -3.718  

C -0.809  -5.993  -3.712  C -2.262  -6.159  -2.485  

H -2.485  0.635  -0.503  H -1.353  1.353  1.459  

H -3.206  3.047  0.527  H 2.178  0.777  2.327  

H -3.607  2.927  2.241  H 1.457  1.986  3.363  

H -1.383  2.172  2.786  H 2.105  2.546  0.748  

H -0.126  0.980  1.222  H 1.214  0.521  0.051  

H -2.452  -1.660  -0.985  H 0.799  -1.589  0.519  

H -1.415  -0.347  2.957  H -3.135  -0.125  1.358  

H 0.429  2.714  -0.380  H 0.502  2.339  -1.596  

H -1.232  2.749  -0.988  H -1.074  2.304  -0.829  

H 0.574  6.256  1.756  H 3.007  3.765  2.365  

H 0.864  2.124  2.887  H -0.703  5.923  2.400  

H 4.941  4.131  4.091  H 3.801  7.755  4.728  

H -1.071  -5.049  2.980  H -3.612  -4.626  -0.034  

H 1.060  0.725  -4.586  H -0.886  -1.879  -2.590  
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H -0.244  -1.188  -2.595  H 1.621  -1.589  -4.311  

H -0.448  -3.493  -3.306  H -0.944  -4.013  -2.872  

H 1.790  -2.589  -7.639  H 1.277  -5.513  -7.049  

H 1.451  -0.765  -6.050  H 1.775  -3.280  -6.132  

H 0.828  -5.973  -7.148  H -0.985  -7.860  -5.630  

H 4.277  7.240  4.036  H 6.176  4.705  3.831  

H 4.259  8.436  2.734  H 4.792  3.599  3.892  

H 4.938  6.836  2.414  H 5.258  4.386  2.350  

H -1.042  -5.819  -0.105  H 1.634  -3.125  -1.086  

H -2.334  -6.052  -1.290  H 1.832  -3.707  0.597  

H -2.763  -5.870  0.414  H 1.768  -4.859  -0.749  

H 0.111  -1.173  4.579  H -6.301  -1.928  1.172  

H -0.387  -2.346  5.810  H -5.091  -1.191  2.236  

H -1.599  -1.261  5.107  H -5.296  -0.606  0.556  

H 1.978  0.957  4.577  H 0.874  8.750  5.470  

H 3.652  0.399  4.423  H -0.315  9.719  4.590  

H 2.667  0.594  2.964  H 1.324  9.583  3.942  

H -0.163  -5.795  -2.855  H -2.887  -5.272  -2.599  

H -1.025  -7.061  -3.745  H -1.523  -6.007  -1.696  

H -1.750  -5.450  -3.610  H -2.897  -7.001  -2.210  

 

Table S2. Extracted heats and weighting factors of the optimized conformers of 

8R,7'S,8'R-7 at B3LYP/6-311+G(d,p) level in MeOH with PCM model 

 
 B3LYP/6-311+G(d,p) 

 
Conformer Extracted heats 

Boltzmann-calculated 

contribution(%) 

8R,7'S,8'R-7 

1 -2142.6500828 9.08 

2 -2142.6522415 89.52 

3 -2142.6458916 0.11 

4 -2142.6482445 1.29 
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Figure S1. The experimental ECD spectrum of 7 (black), and the calculated ECD 

spectra of (8R,7′S,8′R)-7 (red) and (8S,7′R,8′S)-7 (blue) 
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Figure S2. The UV Spectrum of Compound 1 in MeOH  
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Figure S3. The ESI-Mass Spectrum of Compound 1 in MeOH 
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Figure S4. The HR-Mass Spectrum of Compound 1 in MeOH 
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Figure S5. The IR Spectrum of Compound 1 
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Figure S6. The 1H NMR Spectrum of Compound 1 in Acetone-d6 (500 MHz)  
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Figure S7. The 13 C NMR Spectrum of Compound 1 in Acetone-d6 (125 MHz) 
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Figure S8. The HSQC Spectrum of Compound 1 in Acetone-d6 (500 MHz) 
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Figure S9. The HMBC Spectrum of Compound 1 in Acetone-d6 (500 MHz) 
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Figure S10. The NOESY Spectrum of Compound 1 in Acetone-d6 (500 MHz) 
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Figure S11. The UV Spectra of Compound 2 in MeOH 
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Figure S12. The ESI-Mass Spectrum of Compound 2 in MeOH 
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Figure S13. The HR-Mass Spectrum of Compound 2 in MeOH 
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Figure S14. The IR Spectrum of Compound 2 
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Figure S15. 1H NMR Spectrum of Compound 2 in Acetone-d6 (500 MHz) 
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Figure S16. The 13 C NMR Spectrum of Compound 2 in Acetone-d6 (150 MHz) 
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Figure S17. The 1H-1H COSY Spectrum of Compound 2 in Acetone-d6 (600MHz) 
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Figure S18. The HSQC Spectrum of Compound 2 in Acetone-d6 (500 MHz) 
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Figure S19. The HMBC Spectrum of Compound 2 in Acetone-d6 (600MHz) 
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Figure S20. The 1D NOE Difference Spectrum of Compound 2 in Acetone-d6 (500 MHz) 
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Figure S21. The UV Spectra of Compound 3 in MeOH 
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Figure S22. The ESI-Mass Spectrum of Compound 3 in MeOH 
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Figure S23. The HR-Mass Spectrum of Compound 3 in MeOH 
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Figure S24. The IR Spectrum of Compound 3 
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Figure S25. The 1H NMR Spectrum of Compound 3 in Acetone-d6 (600 MHz) 
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Figure S26. The 13 C NMR Spectrum of Compound 3 in Acetone-d6 (150MHz) 
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Figure S27. The DEPT Spectrum of Compound 3 in Acetone-d6 (150MHz) 
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Figure 28. The 1H-1H COSY Spectrum of Compound 3 in Acetone-d6 (600 MHz) 
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Figure 29. The HSQC Spectrum of Compound 3 in Acetone-d6 (600 MHz) 
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Figure 30. The HMBC Spectrum of Compound 3 in Acetone-d6 (600 MHz) 
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Figure S31. The 1D NOE Difference Spectrum of Compound 3 in Acetone-d6 (500 MHz) 
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Figure S32. The UV Spectra of Compound 4 in MeOH 
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Figure S33. The ESI-Mass Spectrum of Compound 4 in MeOH 
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Figure S34. The HR-Mass Spectrum of Compound 4 in MeOH 
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Figure S35. The IR Spectrum of Compound 4 
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Figure S36.The 1H NMR Spectrum of Compound 4 in Acetone-d6 (500 MHz) 
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Figure S37. The 13 C NMR Spectrum of Compound 4 in Acetone-d6 (125 MHz) 
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Figure S38. The 1H-1H COSY Spectrum of Compound 4 in Acetone-d6 (500 MHz) 
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Figure S39. The HSQC Spectrum of Compound 4 in Acetone-d6 (500 MHz) 
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Figure 40. The HMBC Spectrum of Compound 4 in Acetone-d6 (500 MHz) 
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Figure S41. The UV Spectra of Compound 5 in MeOH 
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Figure S42. The HR-Mass Spectrum of Compound 5 in MeOH
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Figure S43. The IR Spectrum of Compound 5 
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Figure S44.The 1H NMR Spectrum of Compound 5 in Acetone-d6 (600 MHz) 
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Figure S45.The 13 C NMR Spectrum of Compound 5 in Acetone-d6 (150 MHz) 
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Figure S46. The 1H-1H COSY Spectrum of Compound 5 in Acetone-d6 (600 MHz) 
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Figure S47. The HSQC Spectrum of Compound 5 in Acetone-d6 (600 MHz) 
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Figure S48. The HMBC Spectrum of Compound 5 in Acetone-d6 (600 MHz) 
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Figure S49. The HR-Mass Spectrum of Compound 6 in MeOH
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Figure S50.The IR Spectrum of 6 
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Figure S51. The 1H NMR Spectrum of Compound 6 in Acetone-d6 (600 MHz) 
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Figure S52.The 13 C NMR Spectrum of Compound 6 in Acetone-d6 (150 MHz) 
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Figure S53. The 1H-1H COSY Spectrum of Compound 6 in Acetone-d6 (600MHz) 
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Figure S54. The HSQC Spectrum of Compound 6 in Acetone-d6 (600MHz)
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Figure S55. The HMBC Spectrum of Compound 6 in Acetone-d6 (600MHz)
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Figure S56. The UV and CD Spectra of Compound 7 in MeOH 
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Figure S57. The ESI-Mass Spectrum of Compound 7 in MeOH 
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Figure S58. The HR-Mass Spectrum of Compound 7 in MeOH
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Figure S59. The IR Spectrum of Compound 7 
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Figure S60.The 1H NMR Spectrum of Compound 7 in Acetone-d6 (500 MHz) 
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Figure S61. The 13 C NMR Spectrum of Compound 7 in Acetone-d6 (125 MHz) 
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Figure S62. The 1H-1H COSY Spectrum of Compound 7 in Acetone-d6 (500 MHz) 
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Figure S63. The HSQC Spectrum of Compound 7 in Acetone-d6 (500 MHz) 
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Figure S64. The HMBC Spectrum of Compound 7 in Acetone-d6 (500 MHz) 
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Figure S65. The NOESY Spectrum of Compound 7 in Acetone-d6 (500 MHz) 
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Figure S66. The IR Spectrum of Compound 8 
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Figure S67.THe 1H NMR Spectrum of Compound 8 in Acetone-d6 (600 MHz) 
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Figure S68.The 13C NMR spectrum of compound 8 in Acetone-d6 (150 MHz) 
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Figure S69. The 1H-1H COSY Spectrum of Compound 8 in Acetone-d6 (600 MHz) 
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Figure S70. The HSQC Spectrum of Compound 8 in Acetone-d6 (600 MHz) 
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Figure S71. The HMBC Spectrum of Compound 8 in Acetone-d6 (600 MHz) 
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Figure S72. The NOESY Spectrum of Compound 8 in Acetone-d6

 (600 MHz)



 82 

 

Figure S73. TheHR-Mass Spectrum of Compound 9 in MeOH
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Figure S74. The IR Spectrum of Compound 9 
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Figure S75.The 1H NMR Spectrum of Compound 9 in Acetone-d6 (500 MHz) 
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Figure S76.The 13 C NMR Spectrum of Compound 9 in Acetone-d6 (500 MHz) 
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Figure S77. The 1H-1H COSY Spectrum of Compound 9 in Acetone-d6 (500 MHz) 
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Figure S78. The HSQC Spectrum of Compound 9 in Acetone-d6 (500 MHz) 
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Figure S79. The HMBC Spectrum of Compound 9 in Acetone-d6 (500 MHz) 
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Figure S80. The NOESY Spectrum of Compound 9 in Acetone-d6

 (500 MHz)  


