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1. Torch3D methodology used for the overlay of the acidic head groups from the PPAR example
2. Torch3D derived overlays of the co-crystallised ligands from the PDB files 1H01 and 1FVT. 



1. Torch3D methodology used for the overlay of the acidic head groups from the PPAR example
Figure S1 – Structures used in the Torch3D alignment of the acid head groups
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The first two substructures from the series shown in Figure S1 (and also seen within the Figure 9a of the main article) were drawn in the Design tab of StarDrop and then added to a new data set. The N-aryl azetidinone structure was converted from 2D to 3D within the torch3D module of StarDrop which produces a single low energy conformation. This conformer was exported from the torch3D module and saved in a mol file format. This mol file was then used as a reference by reading the file back into the torch3D module. The glycine-carbamate head group was then aligned to this reference in the torch3D tab using the default parameters with 100 conformers being generated and aligned. The best scoring alignment was shown in Figure 10a of the main article. 
A similar procedure was followed to align the benzopyran and the thiazolidinedione series head groups (as shown in Figure S1) to the glycine-carbamate head group. However to produce an overlay where the acid groups were overlaid, the carboxylic acid in each head group was specifically drawn in its anionic state. If the neutral state was used the alignments were dominated by the exact overlay of the aryl rings and the carboxylic acid group tended to align with either the carbamate carbonyl or ether oxygens.


 2. Torch3D derived overlays of the cocrystallised ligands from the PDB files 1H01 and 1FVT. 
The methodology detailed for the PPAR head groups was used to overlay the cocrystallised ligands from the PDB files, however, the input geometry for the reference ligands came directly from the PDB file rather than torch3D. Two tautomeric forms of the ligand from the 1FVT crystal structure were created as the PDB file was not resolved enough to locate the hydrogen positions. 
Figure S2 – 2D representations of the structures to be aligned to the reference ligands in torch3D
(a)		(b)		(c)
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Figure S3 – (a) The reference ligand from the PDB ID: 1H01 co-crystal structure viewed with the field points generated in torch3D; red = electropositive, cyan = electronegative, orange = hydrophobic, yellow = surface points. (b) Overlay of the 1H01 reference structure with the keto tautomeric form of the 1FVT ligand. (c) Overlay of the 1H01 reference structure with the enol tautomeric form of the 1FVT ligand
(a)				(b)				(c)
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The 1H01 diaminopyrimidine reference conformation is shown in Figure S3a in thin green capped sticks along with the field maxima points produced by torch3D. The best scoring overlays for the keto and enol tautomers of the 1FVT ligand are shown above and indicate that incorrect alignments are produced with this combination (compared to the PDB file overlay as shown in Figure 7c of the main article). 
If one starts with the 1FVT cocrystalised ligand in the keto tautomer as a reference (as seen in Figure S4a) to which the 1H01 ligand and enol tautomer of the 1FVT ligand were overlaid using their field pattern the following results were obtained. In Figure S4b the enol tautomer does not overlay well but this may be due to the cis geometry of the exocyclic diazo bond in the conformations generated in torch3D to compare with the reference. With these specific conditions the 1H01 ligand does overlay well with respect to the keto form of the 1FVT ligand (as shown in Figure S4c) although the aniline aryl is rotated 180 degrees from its position in the 1H01 cocrystal.
Figure S4 – (a) The reference ligand from the PDB ID: 1FVT co-crystal structure in its keto tautomeric form viewed with the field points generated in torch3D; red = electropositive, cyan = electronegative, orange = hydrophobic, yellow = surface points. (b) Overlay of the 1FVT reference structure with the enol tautomeric form of the 1FVT ligand. (c) Overlay of the 1FVT reference structure with the 1H01 ligand
(a)				(b)				(c)
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