
SPROUT Classic 

Sophisticated de 
novo design tool 

SPROUT Classic is a sophisticated tool for the design of drug-like, biologically 
active molecules. New hit molecules can be designed within the active site 
of your target either from scratch or starting from imported fragments. 
Providing several facilities for different design scenarios (including ReCore 
for replacing and redesigning the central unit of your molecule), SPROUT 
Classic is an excellent synergy with fragment-based hit discovery.  

Docking of functional groups 
to target sites to define the starting 
fragments for structure generation 
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Identification of target sites 
         • H-bond donor and   
             acceptor 
         • Metal 
         • Covalent 
         • Hydrophobic 

Binding pocket identification  
in the solvent accessible 

surface of the protein complex 

Scoring, sorting and selecting 
the solutions based on 
• Binding affinity 
• Synthetic feasibility estimated by  
    complexity analysis 
• Substructure search 

Structure generation 
by joining fragments via 

new-bond, fuse and spiro joins 

Workflow in SPROUT Classic 

SynSPROUT is aimed at generating synthetically accessible ligands by de 
novo design. This is achieved by applying synthetic constraints during 
structure generation. Skeletons are generated from fragments by using joins 
which correspond to chemical reactions specified in a user-defined 
knowledge base. SynSPROUT uses a library of readily available starting 
materials (monomers) for initial docking and structure generation. 

Synthetic 
Knowledge Base 
Reliable high 
yielding reactions 

Constraints  
• Boundary 
• Electrostatic 

Fragment Library 
Pool of readily 
available starting 
materials 

User-defined 
Parameters 

Virtual Synthesis 
in Receptor Cavity 

Structure 
Generation 

Readily 
Synthesizeable 

Putative Ligands 
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SynSPROUT’s approach to generate ligands 

SynSPROUT 

Design synthetically 
accessible ligands 

Keymodule Ltd. 



SPROUT-HitOpt 

Optimize 
hit compounds 
within the target’s 
active site 

SPROUT-HitOpt is specifically designed to aid in the hit optimization process 
of drug discovery. There are two ways to perform hit optimization in 
SPROUT-HitOpt: Core Extension and Monomer Replacement. 

Scoring 
the binding affinity of 

the modified structures  1 
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Structure generation 
by replacing the 
monomers with 

structurally related 
molecules taken from a 

monomer library 

Identification of monomers 
within one or more bound 

ligands using  
retrosynthetic analysis 

Workflow of Monomer Replacement in SPROUT-HitOpt 
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Scoring 
the binding affinity of each 
core + monomer product  1 

2 

Structure generation 
by systematically joining 
monomers from a user-

defined monomer library 
to the core molecule via 

synthetic reactions 

Identification of reactive 
functional groups 

on the core molecule using 
synthetic chemistry rules 

Workflow of Core Extension in SPROUT-HitOpt 
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Core Extension 

Monomer Replacement 

About 
Keymodule 

Keymodule Ltd. is a chemoinformatics software company which specializes 
in the development of toolkits and applications for chemical and 
pharmaceutical research. 

www.keymodule.co.uk |  info@keymodule.co.uk |  Tel: +44 113 343 6595 

Keymodule Ltd. 

Supported platforms (all SPROUT variants): 


