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Introduction

Being able to produce accurate predictions of pKa
for various molecules is an ongoing effort in
computational chemistry. Drug companies and
iIndustries are constantly seeking accurate
predictions of pKa and lipophilicity for molecules
that are possible drug candidates. Accurate
predictions of these values means that time, money,
and effort won't be wasted synthesizing molecules
that aren’t going to be effective drugs. The Janesko
group has developed a workflow that uses CREST
for conformational analysis and
(M11plus/def2TZVP/SMD) DFT calculations to
identify a molecule’s pKa. The DFT calculations
process and refine the relative energies of the
stable conformations.

Purpose

The goal of this project is to benchmark the current
workflow against the Statistical Assessment of
Modeling of Proteins and Ligands 7 (SAMPLY7)
challenge, which will test the workflow’s
outperformance of the best quantum-mechanical
methods from 2021. The SAMPL challenge is a
competition that asks participants to predict the
properties of molecules that have never been
synthesized. These molecules will then be created
In labs and their properties will be accurately tested.
Comparison of the competitor's predicted properties
to the true values measured will assess the
accuracy of the competitor's predictions. If the
prediction of pKa using the current workflow is
accurate based off the benchmark against the
SAMPL7 challenge, then the workflow could be
entered into the next SAMPL Blind challenge.
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