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Figure 1: Ab initio potential energy surfaces for the isopropyl/phenol
torsional angle when the hydroxyl is facing away (black) or toward
(red) the isopropyl. Torsional angle corresponds to C11-C7-CE1-CD1 or
C10-C8-CE2-CD2 (atoms defined in Dataset S2).
Electronic copies of the CHARMM-formatted parameter and topology files
with CMAP torsional corrections for propofol have been included as supporting information (Dataset S1 and Dataset S2, respectively). Propofol parameters were determined by combining pre-existing CHARMM parameters [1] for
isopropyl and phenol, leaving only dihedral parameters corresponding to rotation of isopropyl and phenol groups around their adjoining bond to be determined. The potential energy surface for such rotations was calculated using
NWChem [2] and a relaxed scan, at the DFT level with the B3LYP [3,4] hybrid
exchange-correlation functional and the 6-311++G(2d,p) basis set. Potential
energy surfaces for the rotation were determined for the cases in which the phenol hydroxyl faces both toward and away from the isopropyl group (Fig. 1).
The results indicate that the minimum energy conformation of this dihedral is
dependent upon its proximity to the phenol hydroxyl, yielding an asymmetry
in minimum energy conformations for the two isopropyl groups.
This behavior can be modeled using the CMAP parameters [5] of the CHARMM
forcefield, which influence correlations among different dihedrals. A relaxed scan
1

was conducted over both the C11-C7-CE1-CD1 dihedral and the CE2 CZ O1
H2 dihedral to generate the 2D potential energy surface. A classical torsional
scan using the CHARMM forcefield in which the C11-C7-CE1-CD1/C10-C8CE2-CD2 dihedral potential was set to 0 was carried out, and CMAP terms
were calculated to correct this classical potential energy surface.
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