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S35  Details for ECD calculations of 1

In general, conformational analyses were carried out via random searching in the
Sybyl-X 2.0 using the MMFF94S force field with an energy cutoff of 2.5 kcal/mol.!
The results showed 3 lowest energy conformers for (R)-1. Subsequently, the
conformers were re-optimized using DFT at the b3lyp/6-31+g(d,p) level in methanol
by the GAUSSIAN 09 program.? The energies, oscillator strengths, and rotational
strengths (velocity) of the first 30 electronic excitations were calculated using the
TDDFT methodology at the b3lyp/6-31+g(d,p) level in methanol. The ECD spectra
were simulated by the overlapping Gaussian function (half the bandwidth at 1/e peak
height, c = 0.3, UV correction = -5 nm).> To get the final spectra, the simulated
spectra of the conformers were averaged according to the Boltzmann distribution
theory and their relative Gibbs free energy (AG), theoretical ECD spectrum of the
corresponding enantiomer S-1 was obtained by directly inverse of the ECD spectrum
of R-1, respectively. By comparing the experiment spectrum with the calculated ECD

spectra, the absolute configuration of the chiral center C-8” in 1 was resolved to be S.

Table A. Energy analysis and populations for conformers of (R)-1

conformer Gibbs free energy (298.15 K)
G (Hartree) AE (kcal/mol)  Population (%)
Cl -1066.768264 0 42.59
C2 -1066.768264 0 42.59
C3 -1066.7672689 0.0009951 14.82

Figure A. B3LYP-SCRF (PCM, methanol)/6-31G(d) optimized lowest energy conformers for
®)-1
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S36  Details for specific rotation calculations of 2

Conformational analyses were carried out via random searching in the Sybyl-X
2.0 using the MMFF94S force field with an energy cutoff of 2.0 kcal/mol.' The results
showed 3 lowest energy conformers for (R)-2. The conformers were re-optimized
using DFT at the b3lyp/6-31+g(d,p) level in methanol by the GAUSSIAN 09 program
(Table B and Figure B).> The specific rotations for each conformer were calculated
using the TDDFT methodology at the b3lyp/6-31+g(d) level in methanol. The specific
rotations obtained for the conformers were averaged according to the Boltzmann
distribution theory and their relative Gibbs free energy (AG) to give the specific
rotation of (R)-2 (Table B), the specific rotation of (S)-2 was theoretically determined
by taking the opposite value of (R)-2. By comparing the experiment data ([a.]*°p +270)
with the calculated data (R-2:[a]?p -147; S-2: [0]*p +147), the absolute

configuration of the chiral center C-2’ in 2 was resolved to be S.

Table B. Energy analysis for conformers of (R)-2 and the calculated specific rotations.

conformer Gibbs free energy (298.15 K) Specific Averaged
G (Hartree) AE (kcal/mol) Population (%) rotations
Cl -897.304147 0 52.79 -151.53

c2 -897.303654 0.000493 31.31 -162.42 -147.05
C3 -897.303014 0.001133 15.90 -101.90

Figure B. B3LYP-SCRF (smd, methanol)/6-31G(d) optimized lowest energy conformers for
(R)-2.
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