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Theoretical determination of the ECD spectrum of compound (S)-3a. 
 
 

In the first place, we set out to examine the conformational preferences of this compound. Since the X-

ray diffraction structure of enantiopure 3a had shown the presence, in the solid state, of hydrogen 

bonding between the hydroxylamine moiety and the oxyndole carbonyl, we modelized and optimized a 

conformer having an intramolecular hydrogen bond (that will subsequently be referred to as conformer 

A), using DFT[1] at the B3LYP/6-31G(d)[2] level (Figure SI-1).  
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Figure SI-1. Conformer A (with intramolecular hydrogen bonding) of (S)-3a, calculated at the 

B3LYP/6-31G(d) level. 
 
We decided next to explore the conformational space of 3a at the same computational level. A 

systematic search, starting from conformer A, revealed the existence of two other stable conformers, B 

and C, without hydrogen bonding between the hydroxylamino and the carboxamide moities (Figures SI-

2 and SI-3, respectively). 

 
Figure SI-2. Conformer B of (S)-3a, calculated at the B3LYP/6-31G(d) level. 
 

 
Figure SI-3. Conformer C of (S)-3a, calculated at the B3LYP/6-31G(d) level. 

 

These three structures were then optimized in methanol solution by using a solvation simulation (Self-

Consistent Reaction Field/Polarized Continuum Model, SCRF-PCM)[3] both at the B3LYP/6-31G(d) and 

at the B3LYP/6-31 + G(d) levels of theory. Since it has been shown that DFT functionals are not suitable 

for describing weak interactions between groups,[4] and that the use of Truhlar’s parametrized M0X 

functionals or of MP2 methods gives more accurate results,[5] single-point calculations of the energy 

using these optimized geometries were next performed at the MP2/6-31G(d) and at the MP2/6-31 + G(d) 
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levels of theory, both in the gas phase and in methanol solution. After correction for ZPE, MP2 relative 

energies were compared, and conformer populations at 298 K were calculated assuming Maxwell-

Boltzmann statistics. The results of these calculations are summarized in Table SI-1. 
 

Table SI-1. Relative energies and populations (at 298 K) of conformers A, B and C of compound 3a, 

calculated at different levels of theory. 

Entry Calculation level Conformation Rel. Energy (kcal mol-1) Population 

1 MP2/6-31G(d) A 

B 

C 

0.60 

0.00 

1.30 

25.9% 

65.5% 

8.6% 

2 MP2/6-31+G(d) A 

B 

C 

1.96 

0.00 

2.21 

4.4% 

92.6% 

3.0% 

3 MP2/6-31G(d)–

CH3OH 

A 

B 

C 

3.34 

0.00 

1.15 

0.5% 

85.2% 

14.3% 

4 MP2/6-31+G(d)–

CH3OH 

A 

B 

C 

3.37 

0.00 

2.21 

0.5% 

96.4% 

3.1% 

 

In all instances conformation B was the more stable one, and its relative stability increased both with the 

introduction of diffuse functions (entry 2) and with the solvation simulation (entries 3 and 4). At the 

highest level of calculation (entry 4), the estimated population of conformer B is higher than 96%; 

moreover, the calculated geometry of B is very similar to that of enantiopure 3a in the solid state 

(compare Figure SI-2 with Figure 3 of the article). This conformation was thus used in a time-dependent 

DFT calculation, at the B3LYP/6-311++G(d,p) level, to simulate the ECD. 
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(S,S)-TUC 
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(S,S)-TUC (filtration) 
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(R,R)-TUC 
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(S,S)-TUC (with filtration) 
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(S,S)-TUC (with product filtration) 
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