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1. Computational details

     An MD simulation of a 1:1 complex in a 606060 Å3 periodic TIP3P water 

box was run by the NAMD code1 using CHARMM force field parameters. No 

parameters are readily available for C60 and a suitable set of parameters must be 

chosen. Since all carbons in C60 are equivalent, the charges are set to 0 and the atom 

type is set to CG2RC0 with the associated non-bonded parameters from the Charmm 

General Force Field v.2b8.2 The precise values of the parameters for the angles and 

dihedrals are not important in a conformationally restricted molecule like C60 and the 

dihedral force constant is set to 0. The angle parameters are chosen as a weighted 

average of appropriate single and double bonds, resulting in an angle equilibrium 

value of 115.5 degrees with a force constant of 52 kcal mol–1 rad–2.2 A proper choice 

of bond parameters are important as these determine the nucleus to nucleus diameter 

of C60 which is 7.07 Å.3 The 6:6 and 6:5 bond lengths are 1.38 and 1.454 Å, 

respectively,4 giving an average of 1.42 Å for the single type of bonds that are present 

in the MD model. Likewise, the bond force constants are evaluated from the average 

Pauling bond order (0.36) and the force constants for single and double bonds (222.5 

and 440 kcal mol–1 Å–2, respectively) to yield a bond force constant of 300 kcal mol–1 

Å–2. These parameters result in a nucleus to nucleus diameter of 7.11 Å when the 

structure is minimized in vacuum and an average diameter of 7.10 Å when conducting 

an MD simulation in TIP3P water.

     Atom types, charges and parameters for the atoms in the central pillararene 

moiety of P5A-G are based on the residues p-ethylphenol and methoxybenzene in the 
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Charmm General Force Field v.2b8.2 For the chain containing the triazole ring and the 

sulfur atom, the atom types, charges and parameters were assigned by the Paramchem 

tool version 0.9.7 beta5,6 together with the Charmm General Force Field v.2b8. Large 

penalty scores (up to 117) were associated with many of the dihedral parameters that 

involve the sulfur atom, meaning that these parameters are of a poor quality. Since the 

MD simulations were not meant to provide any quantitative information about the 

system, these low-quality parameters were used as provided by the ParamChem tool. 

Atom types, charges and parameters for the glucose moiety is from the CHARMM36 

all-atom carbohydrate force field.7

     The initial coordinates of the central pillararene moiety is based on the crystal 

structure of dimethoxypillar[5]arene.8 Structures of the glucose-containing side chains 

were drawn and minimized in the Avogadro molecular editor before being attached to 

the pillararene structure in random orientations. The C60 molecule was placed in front 

of one of the cavity openings of P5AG.

     Simulations were run for 50 nanoseconds (ns) with a two femtosecond timestep 

in the NPT ensemble at 298 K and 1.013 bar. The van der Waals interactions were cut 

off at 12 Å with a switching function starting at 10 Å.
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2. NMR and MALDI-TOF spectra of 3 and 4

1H NMR spectrum of 3

13C NMR spectrum of 3
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MS spectrum of 3

1H NMR spectrum of 4
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13C NMR spectrum of 4

MS spectrum of 4


