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Overview

▪ What I am currently 
working on

▪ Implemented using 
python and SLURM

▪ Should be automatic 
eventually.. 
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Overview

▪ Automatic generation of 
the catalytic cycle as PoC
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▪ Run with two sets of params: 
– Runs until bond breaks

Looking at simulation time steps, 
gathering reaction steps for each

▪ Takes SMILES as input

Meta-MD simulations
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1 Step Reactions

▪ Sorted based on 
canonical smiles: 
– Counts occurrence

Two types

– Saves SMILES
– Canonical smiles and 

metal centers -> issue
Random
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Common Intermediates

▪ Unique Molecules: 
– One mol at a time

Avoid doing the same 
calculations over and 
over
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SMILES to XYZ

▪ RDKit: 
– Embedding comes with its own set of 

issues
Changing two dative to one

Planer configurations around metal

Adding Hydrogens

– Conformers
3 + 3 * Rotatable bonds

Problem! >:(

Overview
Overview

Meta-MD Simulations
Meta-MD Simulations

1 Step Reactions
1 Step Reactions

SMILES to XYZ
SMILES to XYZ

Calculating Energies
Calculating Energies

Reaction Energies
Reaction Energies

Next Steps
Next Steps



▪ GFN2 - xTB: 
– Geometry Optimization

– Initial Energies

▪ DFT: 
– Single point on xTB structures

– Geometry optimization on the 
lowest energy conformer
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Calculating Energies
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▪ Energy difference between 
reactant  and product: 
– Approximating ground state by 

choosing the lowest energy 
conformer

▪ Mapping the energies from 
unique smiles to 1step to get 
reaction energies

▪ Choosing reaction energy interval 
to pick input for the next step
– Cycle starting over again  
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Reaction Energies
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▪ Evaluate energies: 
– Compare to article

– Where to cut

▪ Smaller reaction 
adding manual: 
– Halide leaving

– Tautomers

▪ Transition States: 
– Reaction barrier?
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Next Steps
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Thank you for listening!
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