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Energy-resolved tandem mass spectrometry enables the
analysis of iso-baric/meric mixtures and mechanistic
investigations of organometal-catalyzed reactions
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Mass Spectrometry (MS) is known to be a convenient and powerful analytical technique.
It is indeed a sensitive, selective, robust and very versatile technique both for structural and
quantitative purposes. In this seminar, it will be presented how tandem MS experiments
(MS/MS) may also be used to analyze mixtures of compounds with very close or identical
masses but also to investigate the mechanisms of organometal-catalyzed reactions.

The detection, structural analysis and quantification of iso-baric/meric compounds in
mixtures may be a difficult task to perform by MS but also in general with other analytical
techniques. MS/MS experiments may help in such analysis by using differences either in the
fragmentation pattern but also in the fragmentation energetics. If the former approach is
extensively used, the latter is less. By following the degree of parent ions surviving the
collisional excitation process as a function of excitation voltage in Collision Induced
Dissociation MS/MS experiments (namely Energy-Resolved MS/MS experiments), the
structural and quantitative analysis of iso-baric/meric mixtures may indeed be performed.!'™
Few examples of analysis using this approach will be presented, involving the concept of
“gas-phase collisional purification” ") the standard addition method™® and using the internal
standard technique.'®

Less popular and widespread is the usage of tandem MS experiments to investigate the
mechanisms of organometal-catalyzed reactions as well as the extraction of gas-phase
thermochemical data.l”! In this context, by using a home-modified mass spectrometer, reactive
collisions were performed in the gas-phase inside the instrument, under well-controlled
conditions to evaluate the role of bis(copper) complexes in the copper-catalyzed azide-alkyne
cyclo-addition (click-chemistry),[8] or elucidate the origin of CO in the Pauson-Khand
transformation.”)  Using adequate kinetic modeling of energy-resolved tandem MS
experiments using such a setup, extraction of thermochemical data may also be obtained as in
the case of phenylethyne incorporation on Pd™-phosphinous acid complexes.!'”
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