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Figure S1. Reaction based enumeration generated pathway for GRL-0617.
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Figure S2. Plot of Active learning Glide SP and Auto QSAR models to predict the binding affinities of enumerated
compounds (a) Auto QSAR_model_1 with an R? of 0.4310 and a Q? of 0.1571 (b) Auto QSAR_model_2 with an R?
of 0.6262 and a Q? of 0.5929 (c¢) Auto QSAR_model_3 with an R? of 0.6090 and a Q? of 0.5630 (d) Auto
QSAR_model_4 with an R? of 0.6227 and a Q? of 0.5793 (e) Auto QSAR_model_5 with an R? of 0.6980 and a Q? of
0.6450 (f) Auto QSAR_model_6 with an R? of 0.7084 and a Q? of 0.6676 (g) Auto QSAR_model_7 with an R? of

0.7086 and a Q2 of 0.6910 (h) Auto QSAR_model_9 with an R2 of 0.6718 and a Q2 of 0.6476.
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Free Energy Convergence

vent L
Complex Leq

Reverse Simulation Time (nse Sliding Time (nsec

) pair: 01 12 23 34 45 56 67 78 83 910 1011 Total
Forward dF 1888 1080 546 270 272 209 063 -840 -16.16-28.73 -48.80 -58.81 F 1821 1048 543 283 425 251 -051 -8.48 -16.18 -28.81 -49.08 -50.34
Bootsirap STD: 0.018 0.011 0.007 0.011 0.027 0.015 0.013 0.010 0.009 0.012 0.021 0.050 STD: 0.078 0.061 0.026 0.031 0.038 0.061 0.023 0.021 0.027 0.071 0.122 0.195
Analytical STD: 0.016 0.011 0.007 0.007 0.012 0.015 0.012 0.007 0.008 0.012 0.016 0.039 Analytical STD: 0.016 0.010 0.007 0.007 0.012 0.016 0.012 0.007 0.008 0.013 0.0160.039
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Figure S3. FEP+ simulation results for relative binding affinity prediction for the perturbation cycle of compound
5 (ligand 1) and compound 45 (ligand 2). (a) Free energy convergence of the perturbation cycle in solvent leg. (b)
Free energy convergence of the perturbation cycle in complex leg. (c¢) Histogram depicting protein-ligand
interactions for endpoint A-replicas. (d) Ligand interaction diagram detailing the type of interactions observed

between the two ligands and the receptor.
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Figure S4. A circle closure perturbation map of design ideas and GRL-0617 detailing the difference in binding free
energy, AAG (pink) and its associated error estimate between two ligands in an edge/node, as well as their
associated ligand similarities scores (green).

" Mo -
Figure S5. FEP+ node representation for GRL-0617 (grey carbons) on the left and compound 45 (green carbons) on

the right frame in the active site cavity of PLr* with favourable and unfavourable waters shown.
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Table S1. Relative binding affinity prediction and its associated predicted error in kcal/mol of the design ideas and GRL-0617 as a reference
compound against SARS-COV-2 PLpro using FEP+.

. Pred. Exp.
No. Ligand Estimated AG AG Pred.Error  Exp.AG Error  Structure
kcal/mol kcal/mol kcal/mol
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