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 E0 = Eelect + ZPE Zero Point Energy at 0 K
 E=E0 +Etrans + Erot +Evib (thermal correction from 0 K to 298 K)

With : Eelect = Energy contributions from electronic motion
Etrans = Energy contributions from translation motion
Erot = Energy contributions from rotational motion
Evib = Energy contributions from vibrational motion
ZPE = zero-point energy as energy vibrational occuring even at 0 K

 Gibbs free energy : G=H-TS with thermal correction : H=E+RT 

With : H = enthalpy (K)
R = ideal gas constant 1.9872041 cal.K-1.mol-1

T = temperature (K) 
S = entropy (cal.K-1) 

Fig. S1 Main equations used for determining energy minimum.
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Fig. S2 Zoom between 15 and 45 % Normalized Collision Energy during Survival Yield experiment on monopotassied RAMEB (taking 

into account 14 methyl groups) upon HCD. We formulated hypothesis that curve obtained for this experiment (green triangle)( see Table 

2 in article, not shown here) resulting in 30.2% (72 eV) as CE50 is an average of two sigmoid representing two region-isomers of 

dimethylated β-CD in the RAMEB : an homogeneous 2,6-O-methyl-β-CD (purple curve) and an heterogeneous of 2,3,6-O-

methyl et 6-O-methyl glucose units (red curve) randomly distributed through the one β-CD molecule for a total of 14 methyl 

groups (red curve). Extrapolated CE50 values for [M+K]+ led to 28.8% (75 eV), and 32.5% (84 eV), respectively.
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Figure S3. Example of fragmentation pathways for [TRIMEB+Na]+ upon HCD.
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Table S1. Thermodynamic parameters for the six studied conformers of native β-CD.

Table S2. Thermodynamic parameters for the six studied conformers of per-6-O-methyl β-CD (CRYSMEB).

Table S3. Thermodynamic parameters for the six studied conformers of per-3,6dimethyl β-CD (RAMEB).
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Table S4. Thermodynamic parameters for the six studied conformers of per-2,3-6-trimethyl β-CD (TRIMEB).

Table S5. Thermodynamic parameters for the six studied conformers of native β-CD interacting with one lithium. Basis Set Superposition 

Errors (BSSE) was indicated in brackets.
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Table S6. Thermodynamic parameters for the six studied conformers of native β-CD interacting with one sodium. Basis Set Superposition 

Errors (BSSE) was indicated in brackets.

Table S7. Thermodynamic parameters for the six studied conformers of native β-CD interacting with one potassium. Basis Set 

Superposition Errors (BSSE) was indicated in brackets.
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Table S8. Thermodynamic parameters for the six studied conformers of per-6-O-methyl β-CD (CRYSMEB) interacting with one lithium. 

Basis Set Superposition Errors (BSSE) was indicated in brackets.

Table S9. Thermodynamic parameters for the six studied conformers of per-6-O-methyl β-CD (CRYSMEB) interacting with one sodium. 

Basis Set Superposition Errors (BSSE) was indicated in brackets.
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Table S10. Thermodynamic parameters for the six studied conformers of per-6-O-methyl β-CD (CRYSMEB) interacting with one 

potassium Basis Set Superposition Errors (BSSE) was indicated in brackets.

Table S11. Thermodynamic parameters for the six studied conformers of per-3,6-O-dimethyl β-CD (RAMEB) interacting with one 

lithium. Basis Set Superposition Errors (BSSE) was indicated in brackets.
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Table S12. Thermodynamic parameters for the six studied conformers of per-3,6-O-dimethyl β-CD (RAMEB) interacting with one 

sodium. Basis Set Superposition Errors (BSSE) was indicated in brackets.

Table S13. Thermodynamic parameters for the six studied conformers of per-3,6-O-dimethyl β-CD (RAMEB) interacting with one 

potassium. Basis Set Superposition Errors (BSSE) was indicated in brackets.
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Table S14. Thermodynamic parameters for the six studied conformers of per-2,3,6-O-dimethyl β-CD (TRIMEB) interacting with one 

lithium. Basis Set Superposition Errors (BSSE) was indicated in brackets.

Table S15. Thermodynamic parameters for the six studied conformers of per-2,3,6-O-dimethyl β-CD (TRIMEB) interacting with one 

sodium. Basis Set Superposition Errors (BSSE) was indicated in brackets.
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Table S16. Thermodynamic parameters for the six studied conformers of per-2,3,6-O-dimethyl β-CD (TRIMEB) interacting with one 

potassium. Basis Set Superposition Errors (BSSE) was indicated in brackets.

Table S17. Thermodynamic parameters for the six studied conformers of native β-CD interacting with two lithium. Basis Set 

Superposition Errors (BSSE) was indicated in brackets.
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Table S18. Thermodynamic parameters for the six studied conformers of native β-CD interacting with one lithium and one sodium. Basis 

Set Superposition Errors (BSSE) was indicated in brackets.

Table S19. Thermodynamic parameters for the six studied conformers of per-2,3,6-O-dimethyl β-CD (TRIMEB) interacting with two 

lithium. Basis Set Superposition Errors (BSSE) was indicated in brackets.
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Table S20.Thermodynamic parameters for the six studied conformers of per-2,3,6-O-dimethyl β-CD (TRIMEB) interacting with one 

lithium and one sodium. Basis Set Superposition Errors (BSSE) was indicated in brackets.


