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INTERPRETATION OF ESI-MS-MS SPECTRA UTILIZING EI-MS DATABASES
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LC/ESI/MS/MS methods have become routine and preferable for the analysis of polar and thermally labile compounds in the last decade. However, only limited searchable libraries currently exist (5000 ESI/MS/MS versus 190,000 EI/MS spectra in NIST 2008 databases). Moreover, ESI/MS/MS spectra are substantially different then EI/MS spectra in most cases, prohibiting direct comparison. Therefore, there is a need for new approaches to identify unexpected compounds analyzed by ESI/MS/MS.

We report a methodology focusing mainly on a study of the ESI/MS/MS of common functional groups and the establishment of fragmentation rules. A list of more then 50 characteristic fragmentation pathways was constructed and prioritized and a flow chart of the process which enables to narrow down a suspect list and confirm or reject a proposed chemical structure, was suggested.

In order to establish relationships between ESI/MS/MS degradation pathways and a chemical structure, about 30 major families (amines, carbamates, phosphates…), contained in around 1000 ESI/MS/MS spectra were explored. The dissociation processes for the [M+H]+ ion and their fragments were elucidated, supported by proposed mechanisms and compared to typical EI fragmentation routes. In case too many structures are proposed for the potential empirical formulas, we successfully minimized the number by utilizing NIST-EI constrains functionality, despite the dissimilarity between ES/MS/MS and EI/MS spectra.
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