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Plan:  

1/ Concept of specific coordination complex 
formation with probe ligands 

 

2/ Specificity depending on the presence of chemical 
function 

• Proline/Valine model 

• Contaminant of Selenomethionine – intramolecular oxidation 

 

3/ Specificity depending on the steric hindrance 
o DAN isomers – Crown ether model 

o Isomers ratio determination of two isobaric selenium compounds 

 

4/ Specificity depending on the polarity – differential 
induce folding 

o DAN isomers – Cyclodextrin model 
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Structural elucidation 

• Structural elucidation by ion mobility mass spectrometry (IMMS): 

 

 

 

 

 

 

 

 
 

 

• Structural elucidation by computational chemistry 
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Structural elucidation with probe ligands 

• Probe ligands : Molecules which interact with target ion to form specific 
complexes  depending on their physicochemical properties 

 

• Confirmation of physicochemical properties: 

 Such as the presence of chemical moeities 

 

 

 

 Such as steric hindrance 

 

 

 

 

 

 Such as polarity 

 

 

• Formation of complexes with different CCS 

  Application as Selective Shift Reagent 
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SeMet 
Contaminant 

…with Se isotopic pattern 

 Exact mass  univoque empiric formula for m/z = 196 ion 
 Higher Double Bound Equivalent (DBE) value  Double bound or ring formation ? 
 

C5H10NO2
80Se+ 

Overlapping on the Se isotopic pattern  Orthogonal separation required 

0,02 
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Use the difference in chemical group  Probe ligands 

 

 

 

 

 

18-Crown-6 Ether  Selective to primary amino group 
• Support the expected structure of 196 ion  

• Remove the interferences  from SeMet 

   Free interferences MS2 spectra of 196 ion 
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 Interferences free MS2 spectra of 196 ion 
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• Fragments of 196 ions: 
o Confirme the structure of 196 ion   Formation of 5-membered ring compounds 

o Differ from those of SeMet 
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Specific coordination complex:   
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Specific coordination complex depending on the polarity: 
DAN-Cyclodextrin model  

%
 

0 

100 
2.09 

15.21 

2.00 6.00 10.00 14.00 18.00 
Time (ms) 

m/z 
1290 1294 1298 

1293.4863 

1297.4518 

%
 

0 

100 

m/z 155 159 163 

%
 

0 

100 
159.0936 

160.0932 

1
,5

-D
A

N
 

%
 

0 

100 x 50 
2.20 

15.44 

2.00 6.00 10.00 14.00 18.00 
Time (ms) 

m/z 
1290 1294 1298 

%
 

0 

100 1297.4518 

1293.4863 

m/z 
155 159 163 

%
 

0 

100 159.0936 

160.0988 

1
,8

-D
A

N
 

Time (ms) 

%
 

0 

100 2.32 

14.44 

2.00 6.00 10.00 14.00 18.00 

m/z 
1290 1294 1298 

1293.4863 

1297.4518 

%
 

0 

100 

m/z 155 159 163 

%
 

0 

100 159.0936 

160.0988 

2
,3

-D
A

N
 

Controlled folding:       
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Conclusion and perspectives 

• Confirmation of hypothetical structure 
o Probe physicochemical properties 

• As chemical functions, steric hindrance, polarity, pi stacking 

 

 

 

• Use as Selective Shift Reagent 
o Allow a control of the arrival time distribution of ion 

• Separation of isomers 

• Obtention of interference free MS2 spectra 

 

 

 

• Perspectives: 
o Use ligands to probe the three dimensional structural of larger (bio)molecules 

• As peptide, protein, DNA 
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