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Single-step retrosynthesis models are integral to computer-aided synthesis planning (CASP) 
research, yet assessing their performance and limits remains challenging. Experimental 
validation of predictions is impractical due to laboratory constraints and the large size of test 
sets. Moreover conventional metrics, such as top-k accuracy, have been criticized for their 
simplicity and oversight of key aspects of model performance such as prediction diversity and 
reaction feasibility.1-3 

This contribution evaluates a variety of metrics to assess the generalisability of different 
machine learning algorithms across diverse reactions and product structures. Multiple 
databases are used to expand the region of chemical space tested and understand how 
similarity between the training and test sets influences performance. The effect of training set 
sizes on generalisability and performance are also discussed. Our preliminary results identify 
key features impacting accuracy and show that template-free models show little ability to 
extrapolate beyond reaction templates seen in the training set. Future directions are proposed 
for the development of new algorithms and evaluation standards. 
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