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Many different kinetic
experiments!
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Sampling Methods

+ High information density

* Non destructive
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Sampling Methods — ex situ Monitoring
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Add final reagent
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Add final reagent
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Sampling Methods - in situ Monitoring
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Sampling Methods

Continuous Monitoring

Add final reagent

Almost all reaction
components
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* Not labour intensive

» Uses entire instrument
time

* Much faster reactions
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Abundance (%)/ NMR Level of Likelihood of Abundance (%)/ NMR Level of Likelihood of
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H 99.99/100 Fast High High Deuterated H 99.99/100 Fast High High Deuterated
19F 100/ 83 Fast Medium Medium Non-deuterated 9] 100/ 83 m
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Abundance (%)/ NMR Level of Likelihood of Abundance (%)/ NMR Level of Likelihood of

Nucleus Sensitivity (% 'H)  experiment structural presence in Solvent Nucleus Sensitivity (% 'H)  experiment structural presence in Solvent
time information target system time information target system
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19F 100/ 83 Fast Medium Medium Non-deuterated F 100/ 83 Fast Mediur
= 0 1P 100/7 Slow Medium Medium Non-deuterated
29G;j 4 S 298 4.68/0.03 Slow Medium Medium Non-deuterated

» Coupling
+ Highly sensitive to chemical environment
» Assignment by independent isolation

Sometimes very useful!

* Quenched reactions
/@C% « Slow reactions

Br * Equilibria

Considerations — Solvent & | Considerations - Internal Standards ®
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Data Processing - Mestrenova
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Specialised Techniques — Flow NMR

Specialised Techniques — Stopped-FIowaMR ®

On-line monitoring

Location of UV-Vis flow

cell for residence time

profile determination
!

Other instruments B,

By-pass
loop

Jacketed tubing

Stirred Reaction Vessel

Hintermair, U. Catal. Sci. Technol. 2016, 6, 8406-8417.
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NMR Flow tube

Stopped-flow NMR
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Specialist Techniques — in situ lllumination

Key Messages &

Fibre Optic Cable
NMR spectrometer

Kinetic profile

Light
\TTL signal e ’

generator

Lots of different ways to monitor kinetics by NMR
- Sampling methods
- Signal to monitor

Lots of different factors to consider

Often don’t need specialised equipment

... remember that other techniques exist too
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