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The Utilization of Inline FTIR and Flow Technology for Real Time Reaction Optimization and Monitoring
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Advanced chemical processing techniques that facilitate an optimum use of resources are important in order to further streamline chemical procedures. Making the most efficient use of substrates, solvents, energy, and working hours of skilled chemists is desirable in terms of time management, laboratory efficiency and reduction of environmental burden. Modern continuous flow technologies provide the opportunity to address many of these issues allowing for rapid testing, optimization, and scaling of chemical sequences, often leading to more efficient reactions than under batch conditions.  However, inline monitoring is often a limiting factor with respect to optimization and synchronized control of ongoing reactions1. 

The ReactIR™ flow cell is a convenient inline analytical tool for flow chemistry processing. The flow cell, operated with ATR technology, is attached inline. With the established iC IR 4.0 software the consumption of reagents and formation of products can be monitored in real-time, allowing for rapid optimization. When combined with flow reactors such as the O-Cube™ flow ozonolysis system, unstable reactive intermediates may be observed in situ, giving insight to the elementary steps of the reaction. 

In this presentation, we will show how ozonolysis may be made safer using flow methodology. The first part of the presentation will highlight how inline FTIR analysis was used to optimize and monitor the formation and complete conversion of the secondary ozonide to the final product in flow. The second part of the presentation will highlight how flow residence time control and precise gas dosing contributed to the highly selective ozonolyses of eugenol and 1-phenyl-1-cyclohexene. Finally the presentation will focus on how ReactIR™ flow cell could be utilized for monitoring GMP production using the H-Cube Maxi™.


1. C.F. Carter, H. Lange, I.P. Baxendale, S.V. Ley, J. Goode, N. Gaunt, B. Wittkamp, Org. Proc. Res. Dev., 2010, 14, 393
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