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Conformational Sampling

Conformational sampling is the process of generating a range of Stochastic Methods
different stereoisomers for a given molecule or complex. «  CREST - Uses semi-empirical GFNn-xTB or the GFN-FF force field. A
combination of metadynamics, molecular dynamics and genetic crossing
Why perform conformational sampling algorithms to generate conformers. "
* Boltzmann ensembles or global minimum structures GOAT - Can be used with any method available in ORCA (xTB, DFT, hybrid

are often needed to model a species under ﬂ\ DFT). Uses a constrained hill climbing algorithm in combination with
experimental conditions. W/ /\ ) O H simulated annealing to generate conformers.3

« Number of conformers = 3N where N is the number of T « ETKDG - Implemented in RDKit using torsion potentials derived from the
rotatable bonds so even simple molecules such as N H2 Cambridge structural database. Conformers are generated using a

leucine can have 27 different conformers.’ Figure 1: Leucine with its 3 rotatable combination of a distance geometry algorithm and a rule-based method.*

bonds shown.

How to perform conformational sampling Systematic Methods

« Two main approaches to conformer sampling: stochastic and systematic + OMEGA - Uses a maodified version of the MMFF94 force field. A fragment
methods.? database is used followed by enumeration of all rotatable bonds using torsion

» Stochastic methods randomly generate a large number of conformers in the rules.>
hopes of fully exploring the conformer space. This approach is non-deterministic + Conformator — Uses a library of torsional angles and generates conformers
meaning there is uncertainty in if the potential energy surface has been sampled based on all possible combinations of these torsional angles. Unlike other
enough.? methods, the conformers generated are not explicitly ranked relative to one

» Systematic methods generate conformers by iterating through all possible another.®

torsional angles within a molecule. To reduce the computational time this takes
rules are often introduced to limit the conformer space. These rules can

introduce bias in the results.2 The conformational sampling can only be as good as the method
« Combinations of these approaches can be used in hybrid methods.? used to analyse the potential energy landscape!
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