Library of 3D Building blocks

[bookmark: OLE_LINK24][bookmark: OLE_LINK25][bookmark: OLE_LINK26][bookmark: OLE_LINK27][bookmark: OLE_LINK38][bookmark: OLE_LINK39][bookmark: OLE_LINK28][bookmark: OLE_LINK29]	The vast majority of existing drugs have centered on a sp2-rich aromatic core1,2,3. Moreover, we often can find the same core fragment in several drugs with different targeted diseases, resulting in low specificity (selectivity) and a rise of side effects. An expanded use of building blocks that posses more 3D character would provide access to a larger chemical space of bioactive compounds and drugs than those currently used. Nature recognizes small molecules in a complementary 3D fashion4,5. The use of more complex and Fsp3-rich (more 3D) would certainly increase existing chemical space, which might in turn be advantageous in exploring more demanding biological targets. Although most commercial libraries are diverse, selected to contain a good balance of properties, they all tend to have limited shape diversity. This ‘flatness’ could explain why they are less successful in identifying hits for certain targets that might require pharmacophores having alternative substitution vectors to interact with these proteins. Increasing diversity of building blocks in pharmaceutical chemistry aims to efficiently generate a set of molecules diverse skeletal, stereochemical and respectively in bioactivity properties. 
We have carefully designed for your purpose the set of novel and diverse building blocks with highly sp3-rich skeletons. The following basic criteria were used to improve 3D shape functionality of our building blocks: 
Fsp3 > 0.65    
at least 1 chiral center
TPSA < 80 Å2
checking for the sufficient novelty
easily functionalization (ideally 2 points of functionalization)

[bookmark: OLE_LINK8][bookmark: OLE_LINK9][bookmark: OLE_LINK10]	Principal moments of inertia (PMI)4 are used as a simple way to calculate and evaluate the 3D-dimensionality and 3D-diversity of the set of molecules. We evaluate the overall shape coverage of our BB library by monitoring normalized PMI ratios (npr1/npr2) and the fraction of sp3 carbon (Fsp3) of compounds. These two factors are available metrics that indicate the amount of 3D content and overall shapes covered by a set of molecules. The PMI plots shown in Figure below indicate that our 3D-BB library (graph on the left, red points) cover various shapes: rod-like, disk-like and spherical. We compared using the same method of PMI plot calculations our 3D BB dataset with commercially available building block database of 56,974 compounds (graph on the right with blue points; Zbb Now, (http://zinc.docking.org/subsets/zbb-now). The graphs demonstrates that “3D shape space” coverage of a PBMR 3D BB dataset (in red) is more efficient and highly diverse in comparison to a commercial building blocks database. 
Total number of building blocks in the library: 453

  PMI plot of PBMR 3D BB library                                                                   PMI plot of ZINC bb subset (Zbb Now) 
[image: ][image: ]
*Principal moment of inertia (PMI) plot of the normalized principal moments of inertia (npr1, npr2) showing the distribution of compounds and the overall
shape of the molecules as more rod-like, disc-like or sphere-like.
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