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Current prospects for and the 
future of Enabling Chemistry 

Technology 



How Can Chemistry Technology help? 

ÅCycle Time  

ÅCost of Goods 

ÅImprove overall PoS 

 
                                Paul et al (Lilly) NRDD 2010 



A centralized, highly automated, state-of-the-art, parallel synthesis 
facility that enables the discovery of more highly optimized biological 

tools and drug candidates 

Å  Preparation of libraries of analogs designed to  
Å  Rapidly generate structure activity relationships (SAR)  
Å  Accelerate lead development and optimization 

Benefits for !ōō±ƛŜΩǎ Discovery Organization: 

VaƻǊŜ ŀƴŀƭƻƎǎ Ґ άƳƻǊŜ ǎƘƻǘǎ ƻƴ Ǝƻŀƭέ 
V Libraries created more efficiently 
V Project chemists focus on targets not amenable to parallel synthesis 
VQuality and scope of SAR enhanced 
V Libraries contribute to file enhancement 

 

Goal of !ōō±ƛŜΩǎ HTC Facility 
 



 Enabling Tools  

Mass-directed HPLC 

SFC 

Supported Reagents/Scavengers 

Microwave Synthesis 

Standardized Chemistry Protocols 

Automation 

 4,000 Compounds/Chemist/Year 

 Rapid Library Synthesis 

 Cost per Analog Decreased 

Library Characteristics  

V  Solution Phase 

V  Individual, Pure Compounds 

V  Focused Chemical Space 

V  48-144 Member Libraries 

V  10-40 mg Scale 

V  Minimal Development 

~ 2 Week Turnaround 

V  High Purities and Yields 

V  Fully Characterized Products 

 

Overview of Library Production at AbbVie 
 



iStore - inventory of pre-weighed monomers 

Synthos parallel 
MW 

NMR 

Acquity UPLC 

Mass triggered purification 

Library design & monomer 
selection 

2-3 days ς 1 day 

Synthesis 
2-3 days ς hours-1 day 

Purification & 
Analysis 

4-5 days ς 3-4 days 

Assay / SAR 
determination 

3-4 weeks ς 1-2 weeks 

Matrix 2D bar-coded 
tubes 

Web-based library log in & design tools 

Tecan liquid handler and plate 
reader 

Historic(Relatively) Optimized Process 
 



AbbVie High Throughput Chemistry Engine 
Cycle Times 

Batch library production cycle time  

ÅOperational efficiencies realized (purification and analysis) 

Tipping Point- 
Technology Trigger 
Requires transformational 
 technology change 
 in order to improve 



Å Technology trigger ς need a next generation system 

VNeeds to be transformational! 

Å The next generation : 

  -Flow Chemistry approaches e.g segmented flow 

Abbott High-Throughput Chemistry Engine 
bŜȄǘ {ǘŜǇǎΧΦ 
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Use Flow Chemistry only when you need it! 

Recent review : Seeberger et al Chem Rev 2017 



ÅSWIFT ς A first in class compound library 
production engine 



Next generation fully integrated synthesis/purification platform  
 
Goal: Achieve a 4 day turn-around for  
 
V  Method development 
V  Synthesis  
V  Purification 
V  Analysis  
V  Compounds ready for bioassay and storage 
 
Utilizing a segmented flow chemistry platform 
 

SWIFT 

 

SWIFT ς Synthesis With Integrated Flow 
Technology 

 



 
SWIFT ς Synthesis With Integrated Flow Technology 

System Setup based on Accendo Conjure Reactor 

Djuric et al. J. Flow Chem. 2011, 2, 56ς61 

Control PC 

Solvent Feed Reactor HPLC Interface 

Core, Monomers, Reagents synthesis purification 

V Product is purified by HPLC-MS while next in queue is being 
synthesized 

 

Active 
Splitter 

Fraction 
Collector 

(behind system) 

HPLC Pumps 

UV 
Detector 

Make-up 
Pump 

Mass Spectrometer 

V Standard 10 minute LC method, 1 fraction per reaction collected by MS 
trigger 



SWIFT ς Synthesis With Integrated Flow Technology 
Flow Library Synthesis Process 

Pre-weighed monomers 
dissolved by liquid handler 

In-line HPLC purification, 
MS data acquisition 

Proprietary 
software for library 
setup, fraction 
handling and data 
acquisition 

Automated labelling of fraction 
(1 fraction/prd), over night dry down 

Storage in 2D 
bar-coded tubes 

Centralized assay 
plate preparation 

Conjure Flow Reactor for 
library setup and 
execution 

DOE for reaction 
condition optimization 
with iChemExplorer or 
Conjure 

Reaction types on SWIFT 

  Acylation 

Urea formation 

Sulfonylation 

Reductive amination 

2-step acylation & deprotection 

2-step reductive amination & deprotection 

 
 

 

 

 
SNAr 

Various heterocycle formations 

Pyrazole acylation 

Epoxide openings 

Carbamate formation 

One-pot Click chemistry 

 

2011-2015 ~9.5k compounds synthesized, ~70% average success rate  

Flow 

Å Synthesis in segmented flow 

Å 10-30mg scale 

Å άLƴ ƭƛƴŜέ ǇǳǊƛŦƛŎŀǘƛƻƴ 

Å Chemistries dictated by solubility 
   (up to 2 steps)  

Å 2-4 day cycle time till registration 

final liquid handler sample 
transfer for NMR analysis, dry 
down and weighing (Tecan) 


