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Drug-design projects routinely require region-focused SAR decomposition of tested 
compounds and navigation of available building-block (BB) space under project-specific 
reaction and selection constraints. In current practice these tasks run on different 
representations: SAR analysis on enumerated final molecules, BB searches at the reagent 
level. We describe two deployments of a shared synthon-level framework that bridges this gap 
across advanced (AMD) and early (EMD) molecule design. 
The first deployment, SAR-Gate, couples region-wise SAR decomposition with synthon-
anchored BB-space navigation: 

• an additive-contribution engine fragments project molecules at the synthetically 
accessible bonds and then interpolates activity/properties within explored chemical 
space of each region;  

• a synthon generation engine decomposes BBs into reactive fragments directly 
comparable to those derived from tested compounds  

The latter is conceptually related to Synth-On[1]  while built on the reaction knowledge base and 
code architecture of eDesigner[2] and other unpublished related internal Lilly tools. Configured 
with project preferences and constraints, SAR-Gate is designed to generate routine synthesis 
proposals for both exploration of unexplored chemical matter (scaffold hopping, ring 
replacements) and exploitation of established series (synthon-based QSAR) which could be 
applied for both small molecule and non-classical modalities drug discovery (peptides, DEL, 
ionizable lipids for LNPs etc). Because the reaction knowledge base is HTE-compatible, SAR-
Gate output is directly actionable in automated synthesis and direct-to-biology screening, 
positioning both engines as potential components of agentic laboratory pipelines. 
The second deployment, LLy-BBToolKit, operates on project-agnostic synthon libraries pre-
generated by SAR-Gate, exposing readily available BBs organized by reaction compatibility to 
medicinal chemists through an agentic conversational layer with a controlled action space. The 
conversational layer includes an agent for diversity selection, making LLy-BBToolKit most 
valuable in early-stage projects with limited SAR, where diverse exploration enables hit 
expansion and generating the initial signal that SAR-Gate can later refine 
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