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Outline

• Informatics in the high throughput discovery age
• Data pipelining: a new paradigm for high throughput 

informatics
• Application of data pipelining to combinatorial 

chemistry
• A practical example at a top ten pharma
• Summary
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High Throughput Discovery

• Industrial discovery has undergone a revolution to 
become automated high throughput process, e.g.
– 1990 – Pharma screened ½ million compounds
– 2000 – Pharma screened 1500 million compounds

Target ID        Hit ID           Hit                Lead       Pre-
to Lead         Opt             clinical

Genomics           High-throughput Screening
Proteomics  Combichem Analytical/Purification
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High Throughput Informatics

• Informatics solutions have struggled to keep pace
– Disparate data without standards
– Disparate point solution applications on diverse hardware
– Sheer volume of data is overwhelming

• Database centric solutions are slow
• Data processing and communication requires manual intervention

Target ID              Hit ID                      Hit          Lead                  Pre-
to Lead                 Opt                   clinical
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Informatics Must Evolve 

• Integrate disparate data sources
• Integrate disparate applications 
• Process and analyze data in real time
• Automate processes, removing manual intervention
• Capture and document best-practice processes

– For reuse
– For regulatory and auditing purposes

• Deploy informatics across the organization
– Computational expertise is limited
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Data Pipelining

• A powerful new paradigm for data processing
• Pipelines guide the flow of data through a network of 

modular computational components
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Data pipelining enables

• Processing of data from 
multiple disparate data 
sources

• Integration of disparate 
applications

• Rapid processing of large 
amounts of data

• Automated execution of 
routine processes

• Capture of best practice
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Creating Data Pipelines
• Build information handling 

protocols graphically
– From a palette of available 

components
– Experts can build new 

components as required

• Easy-to-use (e.g., drag and 
drop)
– No code writing necessary
– Yet highly configurable for 

broad applicability
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Application to Combinatorial Chemistry

• Pipelining provides high speed, 
automated processing infrastructure

• Scientific components required for 
– Reagent selection 

• property and substructure filters
– Library enumeration 

• by reactions or by scaffold
– Library analysis & subset selection 

• for diversity, lead follow up, “lead-likeness”
– Ordering and tracking reagents
– Registering final structures Registration

Library Production

Reagent Ordering

Subset Selection

Library Enumeration

Reagent Selection
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Reaction-based enumeration
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Reaction-based enumeration
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Reaction based enumeration
• Protection and deprotection
• Stereochemistry: create and change stereocenters
• Multistep reactions
• Multicomponent steps
• Speed – up to 3000 mols/second (10M/hour)
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Scaffold-based enumeration
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Library Analysis

• Lead-likeness or drug-likeness
– Filter for undesirable substructures
– Filter for undesirable properties

• Lead generation by diversity
– Select by maximum dissimilarity

• Lead optimization
– Select by similarity radius or cluster

• Many 3rd party programs typically used – these are 
easily integrated as components
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A Practical Example
• Data pipelining is used at a top ten pharma to provide 

library design services directly to chemists
• Takes advantage of the web deployment of protocols to 

provide a familiar look-and-feel to end users



Typical Library Design Workflow
Before Data Pipelining

Most of the effort is spent “running the gauntlet”



Issues With This Workflow
• Too many steps, many steps too complex for the 

average chemist
• Multiple computing platforms add to the complexity
• Tracking of compounds through the process

• Export/Import steps makes this especially difficult

• Existing process does not allow for refinement of 
library design during synthesis

• When a reagent replacement is required or desired

• Chemists should be spending “Intellectual Effort”, not 
“File Management Effort”



Product-Based Enumeration
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Scaffold-based enumeration



Reaction-Based Enumeration



Structure Profiler



Spotfire and Selection
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Summary

• Data pipelining addresses the informatics challenges of 
high throughput chemistry
– Integrate disparate data sources and applications
– Process and analyze data in real time
– Automate processes, removing manual intervention
– Capture and document best-practice workflows
– Deploy informatics across the organization
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