
Do form M-CH3+water artifact ions:
➢ TMS derivatives of monofunctional aromatic and aliphatic carboxylic acids, possibly facilitate by stabilization of carbonyl 

through six-membered transition state?

Do form m/z 149 and 167 artifact ions:
➢ Bis-TMS derivatives of aliphatic diols that can come in contact with one another, i.e. “reach one another in space”
➢ Bis-TMS derivatives of aliphatic dicarboxylic acids that can come in contact with one another
➢ Tris-TMS derivatives of  triols that can come in contact with one another

Other Fragment Ions in Spectrum Can Add Water
➢ More difficult to anticipate than M-CH3+water
➢ FC43 Calibrant ions noted containing oxygen can vary depending on vacuum

Do not form artifact ions:
➢ TMS derivatives of monofunctional aliphatic alcohols
➢ TMS derivatives of aromatic phenols
➢ Bis-TMS derivatives that are two rigid (separated by cyclic or aromatic rings) that cannot interact
➢ In general, not easy to determine which might form artifacts, and which might not

Study 2:  General Problems with EI Spectra of TMS (Trimethylsilyl) Derivatives



Why Addition to M-CH3 Even Electron Ions in Mono-TMS Derivatives of Organic 
Carboxylic Acids? 



2-Ethylhexanoic Acid TMS Derivative
M-CH3 + H2O



Oleic acid TMS – Water artifact
M-CH3 + H2O



Benzoic Acid TMS Derivative
M-CH3 + H2O



Some Ions Will Be Harder to Initially Assign, e.g.

m/z 151 is a common rearrangement ion from TMS derivatives, it is reacting with water in the source, 

EI Reference

Orbitrap



Thermo Library #22, M-C4H9 plus water, 317.28674



Thermo Library #36, M-CO2 plus water, 213.09389



m/z 167



Possible Ion Structures for m/z 149 and 167



Comparison of Orbitrap showing m/z 149 top to standard NIST (bottom)



Shifting of ions Using Bis-perdeutero-TrimethylSilyl Derivative of Butanediol



Interesting, m/z 149 artifact ion noted with compound containing only one oxygen



Abundant m/z 149 artifact ion noted with even “bulky” t-butyl derivative with one oxygen



149 and 167 with Bis-TMS of Diacid



Interesting No M-CH3 + H2O



Interesting No M-CH3 + H2O



Interesting No M-CH3 + H2O
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