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All molecular dynamics (MD) and steered molecular dynamics (SMD) simulations were
carried out as described previously [1] by using the Amber 10.0 suite of programs [2].
The Amber ff03 force field [3] and the GAFF force field [4] were employed for the
molecular basket and the guest during these simulations. Partial atomic charges for the
guest were computed with Gaussian 09 [5] by using the CHELPG method [6] at the
B3LYP/6-31G(d,p) level of theory. The complex was surrounded by a cubic box of
chloroform with a margin of 10.0 A along each dimension. Electrostatic interactions were
calculated by using the particle-mesh Ewald (PME) algorithm [7] with a cutoff of 10 A
applied to the Lennard—Jones interactions. Bonds involving hydrogen were constrained
by utilizing the SHAKE algorithm [8], and periodic boundary conditions were employed
in all calculations. Prior to the MD simulation, 1000 steps of energy minimization were
performed for the solvent with fixed basket and followed by another 2500 steps of energy
minimization for the whole system. Then the entire model system was heated up from 0
to 300 K gradually over 20 ps with the molecular basket restrained by a weak harmonic
potential. Subsequently, a 10 ns MD simulation was carried out at 1 atm and 300 K under
the NPT ensemble with the Langevin temperature scheme. The final equilibrium state of
the MD simulation was used as the starting point for the subsequent steered molecular
dynamics (SMD) studies [9]. SMD simulations were performed under NPT conditions for
2 ns. External restraints were employed to pull the guest out of the molecular basket by
using multiple pathways (see below).

Figure S1: Definition of atom numbering in basket.

The N-H N hydrogen bond distances along the top opening of the basket were
monitored throughout the 10 ns simulations of the molecular basket with CH3CCl3 inside;
all three H-bonds were found to be constant (~2 A, Figure S2) with intermittent
fluctuations (up to 3.5 A).
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Figure S2: N-HN distances as a function of time in the 10 ns MD simulation of the basket containing
CH3CCl,. The inset shows the distribution of H-bond distances.

The widths of the side apertures also remain constant at ~6.3 A throughout the

simulations with ~1 A fluctuations (Figure S3).
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Figure S3: Side aperture widths (i.e., O-O distances) as a function of time in the 10 ns MD simulation of

the basket containing CH3CCls. The inset shows the distribution of distances.

The guest CH3CCl3 was pulled from the inside of the basket by using several different
pathways (see Scheme S1).
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N39ARM Pull N46ARM Pull

Scheme S1: Different pathways for pulling the guest CH3;CCl; molecule from the basket. The pulling
direction is defined by the indicated vector.

During each pull, the N-H N H-bond distances and side aperture O-O distances were
monitored. In addition, complete H-bond analyses were carried out on all resulting
trajectories. In all cases, at least two N—H N H-bonds had to be broken upon departure
of the guest, and the respective side apertures expand (see figures below). In some cases,
the initial N-H N bonds are reformed after the guest leaves the basket. In others,
formation of new H-bonds is observed between N—H and the C=0 groups.
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Figure S4: Variation in H-bonds (A) and O-O distance (B) of the molecular basket during the SMD
simulations (BASE Pull).
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Figure S5: Variation in H-bonds (A) and O-O distance (B) of the molecular basket during the SMD
simulations (N36ARM Pull).
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Figure S6: Variation in H-bonds (A) and O-O distance (B) of the molecular basket during the SMD

simulations (N39ARM Pull).
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Figure S7: Variation in H-bonds (A) and O-O distance (B) of the molecular basket during the SMD
simulations (N46ARM Pull).
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Figure S8: H-bond analysis of the molecular basket during the SMD simulations.
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