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Abstract

For both chemists and computers, datasets of chemical
reactions are hard to use. One approach is to represent
reactions as points in space, where the distance between
the points corresponds to the similarity between reactions.
We do this by first converting reactions into nodes in a
network of chemical data, and then test two existing
techniques for converting network nodes into points.

Creating a Network of Reactions

Figure 1: An example reaction (top) and
it’s template (bottom)
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Figure 3: Part of the actual Node2\ec-based

Figure 2: The overall structure
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Class Table 1: Classification Performance for Unsupervised Representations
Accuracy Overall MCC  Overall CEN
Fingerprint Classifier
Turning Reaction Nodes to Points in Space Traditional >-NN 0.688 0.675 0.218
LR 0.671 0.651 0.199
General Procedure Flgure 5:-Geometric re/ationships Machine Learning  5-NN 0.811 0.802 0.126
. enforced by RotatE for relationships of R 0.781 0.768 0.141
o Randomly Place Points b B Ours (Node2Vec)  5-NN 0.815 0.809 0.114
o Repeat: the form ' LR 0.946 0.944 0.039
* Pickasmall group of nodes A h Table 2: Classification Performance for Supervised Representations
* Check how they are related in Accuracy Overall MCC Overall CEN
the network I Fingerprint Classifier
*  Check how their points are Machine Learning 5-NN 0.986 0.986 0.012
arrangEd LR 0.986 0.985 0.012
* Move the points slightly to hr Ours (RotatE) 5-NN 0.843 0.841 0.102
better fit the relationships |hr-t| LR | 0.754 0.755 0.158
geometric 0.696 0.701 0.173
¢ > Ours (Node2Vec) 5-NN 0.851 0.850 0.088
| N LR 0.962 0.960 0.031
Figure taken from the original
RotatE Paper?® Traditional: Morgan Fingerprints
Machine Learning: RXNFP3 (SMILES-Based Transformer)
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