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Electron ionization mass fragmentation of monounsaturated long-chain alpha,omega-dicarboxylic acid trimethylsilyl derivatives.

RATIONALE

Long-chain monounsaturated -dicarboxylic acids are important components of the cuticle and suberized cell walls of plants. Identification and quantification of these compounds, which are widespread in environmental samples, can be challenging. METHODS The EI-MS fragmentation pathways of long-chain monounsaturated -dicarboxylic acid TMS derivatives were investigated. These pathways were deduced by low-energy CID-GC-EI-MS/MS and accurate mass measurement. RESULTS Low-energy CID-MS/MS analyses and accurate mass measurement enabled us to elucidate EI-MS fragmentations of long-chain monounsaturated -dicarboxylic acid TMS derivatives. These fragmentations involves successive losses of neutral molecules of TMSOH and CO initiated by transfer of allylic hydrogen atom to the ionized ester groups, which are thus totally lacking in EI mass spectra of saturated homologues. CONCLUSIONS EI-MS fragmentations of long-chain monounsaturated -dicarboxylic acids TMS derivatives exhibit specific fragment ions that can be very useful for the quantification in MRM mode of trace amounts of these compounds in environmental samples. 

METHODS

The EI-MS fragmentation pathways of long-chain monounsaturated -dicarboxylic acid TMS derivatives were investigated. These pathways were deduced by low-energy CID-GC-EI-MS/MS and accurate mass measurement. 

RESULTS

Low

Electron ionization mass fragmentation of monounsaturated long-chain -dicarboxylic acid trimethylsilyl derivatives

Electron ionization (EI) mass spectral fragmentation of -dicarboxylic acid trimethylsilyl derivatives was previously investigated. [START_REF] Draffan | Electron impact-induced rearrangement of trimethylsilyl groups in long chain compounds[END_REF][START_REF] Rontani | Trimethylsilyl transfer during electron ionization mass spectral fragmentation of some ω-hydroxycarboxylic and ω-dicarboxylic acid trimethylsilyl derivatives and the effect of chain length[END_REF] The mass spectra of these compounds exhibit intense fragment ions a + , b +• and c + at m/z 217, m/z 204 and M +• -131 (m/z 327 in the case of octadecanedioic acid TMS derivative) (Fig. 1A). Fragment ions a + and b +• are formed via an initial trimethylsilyl transfer between the two ester groups (Scheme 1), [START_REF] Rontani | Trimethylsilyl transfer during electron ionization mass spectral fragmentation of some ω-hydroxycarboxylic and ω-dicarboxylic acid trimethylsilyl derivatives and the effect of chain length[END_REF] which generally occurs through cyclic transition states, [START_REF] Harvey | Mass spectrometric fragmentation of trimethylsilyl and related alkylsilyl derivatives[END_REF] and is thus favored in the case of long-chain diesters where intramolecular reaction is nearly strainless. [START_REF] Casadei | Ring-closure reactions. 22. Kinetics of cyclization of diethyl (omega-bromoalkyl) malonates in the range of 4-to 21-membered rings. Role of ring strain[END_REF] In the other hand, the formation of the fragment ion c + involves the loss of a radical • CH 2 -COOTMS. from ion e +• . On the basis of these results, two subsequent losses of a neutral molecule of trimethylsilanol were proposed to explain the formation of ions d +• and e +• from the molecular ion (Scheme 1). These losses are initiated by the transfer of an allylic hydrogen atom to the ionized OTMS groups and result to the formation of cyclic ketonic structures (Scheme 1). A loss of a neutral molecule of CO, which is a characteristic of six and higher-membered cyclic ketones, [START_REF] Sparkman | Gas chromatography and mass spectrometry: a practical guide[END_REF] was proposed to explain the conversion of ion e +• to ion f +• . Due to the lack of allylic hydrogen atoms in saturated -dicarboxylic acid trimethylsilyl derivatives, ions d +• , e +• and f +• are totally lacking in EI mass spectra of these compounds (Fig. 1A). Mass-to-charge ratios and relative abundances of ions a + , b +• , d +• , e +• and f +• in EI mass spectra of C 14 -C 21 monounsaturated -dicarboxylic acid TMS derivatives are summarized in Table 1.

Table 1. Relative abundances of the fragment ions a-f in EI mass spectra of homologous monounsaturated -dicarboxylic acid di-TMS derivatives. Long chain monounsaturated -dicarboxylic acids are important components of the cuticle and suberized cell walls of plants [START_REF] Kolattukudy | Determination of structure and composition of suberin from the roots of carrot, parsnip, rutabaga, turnip, red beet, and sweet potato by combined gas-liquid chromatography and mass spectrometry[END_REF][START_REF] Razeq | Extracellular lipids of Camelina sativa: Characterization of cutin and suberin reveals typical polyester monomers and unusual dicarboxylic fatty acids[END_REF] . These compounds play a role in controlling solute and water transport across cell walls and provide a barrier against pathogens [START_REF] Pollard | Building lipid barriers: biosynthesis of cutin and suberin[END_REF] . The transitions 
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 16764 FIGURE 1. EI mass spectra of octadecanedioic acid (A) and octadec-9-enedioic (B) TMS derivatives
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  +• → e +• , d +• → f +• and e +• → f +• should be very useful for the characterization in MRM mode of trace amounts of TMS derivatives of these compounds in environmental samples.
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