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Quantum chemical ECD calculation for 1, 4, 5, 7, and 8

The systematic random conformational analysis of the enantiomers of compounds
(I'R, 1R, 5R, 8R, 95)-1, (1'S, 1S, 5S, 8S, 9R)-1; (15, 6p-epoxy)-/(1'R, 1R, 3R, 4S, 5R,
6R, 7S, 10R)-4, (la, 6a-epoxy)-/(1'R, 1S, 3R, 4S, 5R, 6S, 7S, 10R-4);
(34,58-epoxy-64-OH)-/(I'R, 1R, 35, 4R, 55, 6S, 7S, 10R)-5,
(34,5p-epoxy-6a-OH)-/(1'R, 1R, 3S, 4R, 5S, 6R, 7S, 10R)-5,
(3a,5a-epoxy-60-OH)-/(1'R, 1R, 3R, 4R, 5R, 6R, 7S, 10R)-5,
(3a,5a-epoxy-64-OH)-/(1'R, 1R, 3R, 4R, 5R, 6S, 7S, 10R)-5; (1'R, 1R, 3R, 4R, 7S,
10R)-7, (1'R, 1R, 3§, 4R, 7S, 10R)-7; (1'R, 1S, 4R, 5S, 6S, 7R)-8, and (1'S, 1R, 4S, 5R,
6R, 7S)-8, were performed in the SYBYL 8.1 program by using the Monte Carlo
protocol at the MMFF94s level. Considering a cutoff of 10 kcal/mol, 3, 3, 4, 6, 2, 3, 3,
3,2,4,5,and 5 minimum energy conformers for 1, 4, 5, 7, and 8, respectively, were
inferred to the global minima. All the obtained conformers were optimized using DFT
at the B3LYP/6-31+G(d) level in gas phase, and 2, 2, 4,4, 2,2,2,3,1,2,4,and 4
most stable conformers for 1, 4, 5, 7, and 8 respectively, were selected. All of the
optimized stable conformers were used for TDDFT computation of the excited stats at
the same levels, with the consideration of the first 50 excitations. The overall ECD
curves were weighted by Boltzmann distribution of each conformer (with a
half-bandwidth of 0.3eV) derived from their relative free energy values. The ECD
spectra were produced by SpecDis 1.6 software.
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Computational data of 1

Conf. 1 Conf. 2
Ag (kcal/mol)=0 Ag (kcal/mol)=+0.58
(64.3%) (35.6%)

Figure S11-1. DFT-optimized structures for low-energy conformers of (1'R, 1R, 5R,
8R, 9S)-1 at B3LYP/6-31+G(d) level in methanol (PCM), with zero-point corrected
free energies calculated at the same level (and Boltzmann population at 298K
estimated thereof).
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Figure S11-2. TDDFT-calculated spectra at B3LYP/6-31+G(d) level in methanol
(PCM) for the low energy structures of (1'R, 1R, 5R, 8R, 95)-1, and their weighted
average using Boltzmann populations at 298K. Gaussian band-shape with 0.3 eV
applied to generate the spectra.
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Conf. 1 Conf. 2
Ag (kcal/mol)=0 Ag (kcal/mol)=+0.58
(64.3%) (35.6%)
Figure S11-3. DFT-optimized structures for low-energy conformers of (1'S, 1S, 58, 8S,
9R)-1 at B3LYP/6-31+G(d) level in methanol (PCM), with zero-point corrected free
energies calculated at the same level (and Boltzmann population at 298K estimated

thereof).
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Figure S11-4. TDDFT-calculated spectra at B3LYP/6-31+G(d) level in methanol
(PCM) for the low energy structures of (1'S, 1S, 5S, 8S, 9R)-1, and their weighted
average using Boltzmann populations at 298K. Gaussian band-shape with 0.3 eV
applied to generate the spectra.
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Computational data of 4

Conf. 1 Conf. 2
Ag (kcal/mol)=0 Ag (kcal/mol)=+1.63
(74.3%) (14.5%)

Conf. 3 Conf. 4
Ag (kcal/mol)=+2.11 Ag (kcal/mol)=+3.51
(8.9%) (2.2%)

Figure S12-1. DFT-optimized structures for low-energy conformers of (15,
64-epoxy)-/(L'R, 1R, 3R, 4S, 5R, 6R, 7S, 10R)-4 at B3LYP/6-31+G(d) level in
methanol (PCM), with zero-point corrected free energies calculated at the same level
(and Boltzmann population at 298K estimated thereof).
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Figure S12-2. TDDFT-calculated spectra at B3LYP/6-31+G(d) level in methanol
(PCM) for the low energy structures of (14, 64-epoxy)-/(1'R, 1R, 3R, 4S, 5R, 6R, 7S,
10R)-4, and their weighted average using Boltzmann populations at 298K. Gaussian
band-shape with 0.3 eV applied to generate the spectra.
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Conf. 1 Conf. 2 Conf. 3
Ag (kcal/mol)=0 Ag (kcal/mol)=+0.37 Ag (kcal/mol)=+0.55
(27.8%) (19.1%) (15.9%)

Conf. 4 Conf. 5
Ag (kcal/mol)=+0.71 Ag (kcal/mol)=+0.86
(13.7%) (11.7%)

Figure S12-3. DFT-optimized structures for low-energy conformers of (la,
6a-epoxy)-/(1'R, 1S, 3R, 4S, 5R, 6S, 7S, 10R-4) at B3LYP/6-31+G(d) level in
methanol (PCM), with zero-point corrected free energies calculated at the same level
(and Boltzmann population at 298K estimated thereof).
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Figure S12-4. TDDFT-calculated spectra at B3LYP/6-31+G(d) level in methanol
(PCM) for the low energy structures of (la, 6a-epoxy)-/(1'R, 1S, 3R, 4S, 5R, 6S, 7S,
10R-4), and their weighted average using Boltzmann populations at 298K. Gaussian
band-shape with 0.3 eV applied to generate the spectra.
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Computational data of 5

Conf. 1 Conf. 2
Ag (kcal/mol)=0 Ag (kcal/mol)=+0.86
(70.4%) (29.6%)

Figure S13-1. DFT-optimized structures for low-energy conformers of
(36,5p-epoxy-64-OH)-/(1'R, 1R, 3S, 4R, 5S, 6S, 7S, 10R)-5 at B3LYP/6-31+G(d) level
in methanol (PCM), with zero-point corrected free energies calculated at the same
level (and Boltzmann population at 298K estimated thereof).
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Figure S13-2. DFT-optimized structures for low-energy conformers of
(36,58-epoxy-65-OH)-/(1'R, 1R, 3S, 4R, 5S, 6S, 7S, 10R)-5 at B3LYP/6-31+G(d) level
in methanol (PCM), with zero-point corrected free energies calculated at the same
level (and Boltzmann population at 298K estimated thereof).
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Conf. 1 Conf. 2
Ag (kcal/mol)=0 Ag (kcal/mol)=+0.76
(68.1%) (31.9%)
Figure S13-3. DFT-optimized structures for low-energy conformers of
(38,58-epoxy-6a-OH)-/(1'R, 1R, 3S, 4R, 5S, 6R, 7S, 10R)-5 at B3LYP/6-31+G(d)
level in methanol (PCM), with zero-point corrected free energies calculated at the
same level (and Boltzmann population at 298K estimated thereof).
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Figure S13-4. DFT-optimized structures for low-energy conformers of
(38,58-epoxy-6a-OH)-/(1'R, 1R, 3S, 4R, 5S, 6R, 7S, 10R)-5 at B3LYP/6-31+G(d)
level in methanol (PCM), with zero-point corrected free energies calculated at the
same level (and Boltzmann population at 298K estimated thereof).
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Conf. 1 Conf. 2
Ag (kcal/mol)=0 Ag (kcal/mol)=+2.29
(90.8%) (9.2%)

Figure S13-5. DFT-optimized structures for low-energy conformers of
(3a,5a-epoxy-6a-OH)-/(1'R, 1R, 3R, 4R, 5R, 6R, 7S, 10R)-5 at B3LYP/6-31+G(d)
level in methanol (PCM), with zero-point corrected free energies calculated at the
same level (and Boltzmann population at 298K estimated thereof).
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Figure S13-6. DFT-optimized structures for low-energy conformers of
(3a,5a-epoxy-60-OH)-/(1'R, 1R, 3R, 4R, 5R, 6R, 7S, 10R)-5 at B3LYP/6-31+G(d)
level in methanol (PCM), with zero-point corrected free energies calculated at the
same level (and Boltzmann population at 298K estimated thereof).
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Conf. 1 Conf. 2
Ag (kcal/mol)=0 Ag (kcal/mol)=+0.61

(54.5%) (29.6%)

Conf. 3
Ag (kcal/mol)=+1.23
(15.8%)
Figure S13-7. DFT-optimized structures for low-energy conformers of
(3a,5a-epoxy-64-OH)-/(1'R, 1R, 3R, 4R, 5R, 6S, 7S, 10R)-5 at B3LYP/6-31+G(d)
level in methanol (PCM), with zero-point corrected free energies calculated at the
same level (and Boltzmann population at 298K estimated thereof).
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Figure S13-8. TDDFT-calculated spectra at B3LYP/6-31+G(d) level in methanol
(PCM) for the low energy structures of (3a,5a-epoxy-64-OH)-/(1'R, 1R, 3R, 4R, 5R,
6S, 7S, 10R)-5, and their weighted average using Boltzmann populations at 298K.
Gaussian band-shape with 0.3 eV applied to generate the spectra.
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Computational data of 7

Conf. 1
Ag (kcal/mol)=0
(100%)
Figure S14-1. DFT-optimized structures for low-energy conformers of (1'R, 1R, 3R,
4R, 7S, 10R)-7 at B3LYP/6-31+G(d) level in methanol (PCM), with zero-point
corrected free energies calculated at the same level (and Boltzmann population at

298K estimated thereof).
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Figure S14-2. TDDFT-calculated spectra at B3LYP/6-31+G(d) level in methanol
(PCM) for the low energy structures of (1'R, 1R, 3R, 4R, 7S, 10R)-7, and the weighted
average using Boltzmann populations at 298K. Gaussian band-shape with 0.3 eV

applied to generate the spectra.
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Conf. 1 Conf. 2
At (kcal/mol)=+0 Ag (kcal/mol)=+1.1
(75.1%) (24.8%)
Figure S14-3. TDDFT-calculated spectra at B3LYP/6-31+G(d) level in methanol
(PCM) for the low energy structures of (1'R, 1R, 3S, 4R, 7S, 10R)-7, and the weighted
average using Boltzmann populations at 298K. Gaussian band-shape with 0.3 eV

applied to generate the spectra.
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Figure S14-4. TDDFT-calculated spectra at B3LYP/6-31+G(d) level in methanol
(PCM) for the low energy structures of (1'R, 1R, 3S, 4R, 7S, 10R)-7, and the weighted
average using Boltzmann populations at 298K. Gaussian band-shape with 0.3 eV
applied to generate the spectra.
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Computational data of 8

Conf. 1 Conf. 2
Ag (kcal/mol)=0 Ag (kcal/mol)=+0.89
(51.3%) (20.8%)

Conf. 3 Conf. 4
Ag (kcal/mol)=+1.23 Ag (kcal/mol)=+1.37
(14.8%) (12.9%)

Figure S15-1. TDDFT-calculated spectra at B3LYP/6-31+G(d) level in methanol
(PCM) for the low energy structures of (1'R, 1S, 4R, 5S, 6S, 7R)-8, and the weighted
average using Boltzmann populations at 298K. Gaussian band-shape with 0.3 eV

applied to generate the spectra.
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Figure S15-2. TDDFT-calculated spectra at B3LYP/6-31+G(d) level in methanol
(PCM) for the low energy structures of (1'R, 1S, 4R, 5S, 6S, 7R)-8, and the weighted
average using Boltzmann populations at 298K. Gaussian band-shape with 0.3 eV

applied to generate the spectra.
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Conf. 1 Conf. 2
Ag (kcal/mol)=0 Ag (kcal/mol)=+0.89
(51.3%) (20.8%)

Conf. 3 Conf. 4
Ag (kcal/mol)=+1.23 Ag (kcal/mol)=+1.37
(14.8%) (12.9%)

Figure S15-3. TDDFT-calculated spectra at B3LYP/6-31+G(d) level in methanol
(PCM) for the low energy structures of (1'S, 1R, 4S, 5R, 6R, 7S)-8, and the weighted
average using Boltzmann populations at 298K. Gaussian band-shape with 0.3 eV
applied to generate the spectra.
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Figure S15-4. TDDFT-calculated spectra at B3LYP/6-31+G(d) level in methanol
(PCM) for the low energy structures of (1'S, 1R, 4S, 5R, 6R, 7S)-8, and the weighted
average using Boltzmann populations at 298K. Gaussian band-shape with 0.3 eV
applied to generate the spectra.
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