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Scaffolds

Scaffold is the core (rings + linkers between them) of the chemical structure,

• which, to a large extent, defines molecule’s geometry,

• which greatly affects the possibility for the molecule to interact with the 
components of biological system and thus,

• to some extent defines the activity spectra1 of the molecule in the human body, 
for example.
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Scaffolds

This concept was introduced to the broad scientific community as Molecular 
Framework by medicinal & computational chemists2, thus molecule here is rather a 
drug-like molecule.

At the moment it is possible to calculate scaffolds using various cheminformatics tools, 
RDKit for example3, and meaning of this term could slightly vary from tool to tool.
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RDKit scaffolds

Scaffolds are molecules too, they should be valid 4



Diversity

              

In the context of this study, diversity is the compositional complexity of the set of chemical structures assessed 
as the number and weight of the scaffolds describing them.
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Diversity

• One can see the analogy with the concept of biodiversity assessed through the 
number and weight of the species in the ecosystem and dive deeper4–6.

• Others can see the connections with the molecular complexity extended from the 
level of distinct structures to the level of the set of structures7.
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Diversity

In short, this topic is hard, but useful:

• there are several ways to think of and assess the diversity

• all of them are somehow different from each other and that could have some 
practical consequences

• In the meantime, knowing the content of the set of chemical structures is useful, it 
can help to select appropriate modeling strategy and rationally select the specific 
set to work with among the several available.
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Diversity

Thus, diversity assessment should benefit from the actionable visualization8–13.
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Tool for chemical diversity visualization on the level of 
molecular scaffolds

   
  
  

  

  

  

  

  

  

  

   

  

                    

           

         

       

                 

                  
                   

                       
                     
                       
                    

               

        

          

                     
                             
                        
                  
             

https://way2drug.com/tdv/

9

The dataset of C. albicans inhibitors
Constructed using ChEMBL data

https://way2drug.com/tdv/
https://way2drug.com/tdv/
https://way2drug.com/tdv/


How it works

on the server 10



How it works          

           

        

        

                                        

            

       
           

       
  

  

                

              

           

                         
  

  

          

   

          

   

                  

      

  

                  

  

             

  

  
                

         

in the browser
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How it works

  

  

                                    

  

                                           

  

  

                                                       
                                        

      

                           

  

  

                                                 
                                        

  

Proceed with the next scaffold 12



Case study of the ChEMBL data on toxicity14, RSF № 25-
15-00300

• Obtain ChEMBL15 data related to the pre-clinical assessment of toxicity: Chemical 
Structures of compound having LD50 (mouse) and / or CC50 (cells)

• Visualize the diversity on the level of scaffolds using TDV and on the level of MNA 
descriptors16 using extended UMAP17–19
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Data

Mouse probably leaves the freely available LD50 studies for good 14



Elements of the scaffold’s diversity analysis

Scaffolds describing compounds studied using only mouse and not cells are highlighted 15



Diversity analysis on the level of MNA descriptors

• Describe compounds using MNA
• Select appropriate number of 

descriptors allowing to 
distinguish between the 
compounds

• Extend the set appropriately
• UMAP
• Plot the results

Chemical structures tested using 
cells cover all the available space of 

descriptors
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Materials

TDV:

• https://github.com/RSF-23-73-01058/

• https://way2drug.com/tdv/

LD50 and CC50 study:

• https://github.com/RSF-25-15-00300-LD50-
cytotoxicity/ChEMBL35_compare_mouseLD50-cellsCC50
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Key takeaways

• Working with chemical data is important for the clarity of the various studies 
involving them

• Diversity of the sets of chemical compounds could be visualized using TDV freely 
available in the Internet via Way2Drug platform: https://way2drug.com/tdv/
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