
PPI building blocks library
[bookmark: OLE_LINK16][bookmark: OLE_LINK17][bookmark: OLE_LINK18][bookmark: OLE_LINK19]Protein-protein interactions (PPIs) are emerging as attractive targets for drug design because of their central role in directing normal and aberrant cellular functions1. In order to understand and selectively inhibit cellular signalling pathways that respond to the diseases, there is a pressing need for new small molecules that target PPIs and new approaches to their structure design2,3.
[bookmark: OLE_LINK13][bookmark: OLE_LINK14][bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK11][bookmark: OLE_LINK12][bookmark: OLE_LINK22][bookmark: OLE_LINK23][bookmark: OLE_LINK40][bookmark: OLE_LINK41]The recently published research would suggest that PPI inhibitors are typically larger and more lipophilic than inhibitors of more standard binding sites of most proteins4,5. One of the promising hypotheses is a highly hydrophobic core within peripheral, more lipophilic, substituents6. Taking into account overloaded chemical space of bioactive compounds, with sp2-rich aromatic structures which often cause toxicity and poor metabolic activity, we propose carefully designed and reasonably selected sets of hydrophobic and more three-dimensional structures (sp3-enriched). 
Over the years, our team has been working on the design and optimization of synthetic procedures of novel Fsp3-enriched building blocks with multiple points of diversity, resulting in over 400 unique chemotypes. We have applied a combination of filtering parameters with molecular descriptors for evaluation of diversity and building block assessment as a promising PPI drug-like core. The following parameters were applied for filtering:
 
	PPI Bb library
	Range
	Average Value

	Fsp3
	≥ 0.7
	0.875

	cLogP
	< 3 
	1.2

	TPSA
	< 65 Å2
	43.37 Å2

	THSA (hydrophobic)
	-
	368.5 Å2

	H-acceptors
	≤ 4
	3.2

	H-donors
	≤ 3
	1.2

	diversity coefficient Td
	≤ 75 %
	70 %

	no more than 1 Sulfur atom

	no side chain ureas, thioureas

	common and abundant structures are removed




Principal moments of inertia (PMI)7 are used as a simple way to calculate and evaluate the 3D diversity. Molecules have their lowest-energy 3D conformer generated and this is used to calculate the proportion of ‘rod-like’, ‘disc-like’ and ‘sphere-like’ characteristics (Table 1). We use this descriptor characteristics for evaluation of the 3D-shape diversity of our set of selected BB in comparison with commercially available building blocks (Tables 1,2).
The available BBs are also applicable to fragment-based drug design (FBDD) research programs that has developed significantly over the past 15 years. 

Number of selected BB in total: 291




Principal moment of inertia (PMI) plot of the normalized principal moments of inertia (npr1, npr2) showing the distribution of compounds in 3D space and the overall shape of the molecules as more rod-like, disc-like or sphere-like.
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Distribution histogram of  topological hydrophobic surface area (THSA [Å2]) 
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Diversity distribution in selected set of BB 
(MACCS fingerprints and Tanimoto method were used to evaluate diversity) 
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Distribution of fraction of sp3 C (Fsp3) and topological surface area (TSA) values in the set of PPI BB library
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