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Introduction 
 
The gas-phase structures of a series of monomeric, homo- and heterodimeric sodium adduct ions of structurally related synthetic 
compounds Mn [Gua+–NH–(CH2)n–COO¯] with n = 1, 2, 3, 5 and Gua = guanidiniocarbonyl pyrrole were investigated by various MS 
techniques. The compounds Mn are zwitterions in solution and have a strong tendency to aggregate in polar solvents.  First, quadrupole ion 
trap (QIT) collision induced dissociation (CID) product ion experiments with [Mn + Na]+ ions (n = 1, 2, 3, 5) and [arginine + Na]+ were 
conducted. The fragmentation behavior of the sodium adduct ions provides indirect evidence for a change in structure varying from 
predominantly charge-solvation of non-ionic molecules (M1, M2 and arginine), to salt-bridge interactions of zwitterionic structures of Mn 
for n = 3, 5.  Second, the sodium affinities (∆HNa+) of the compounds Mn were related to the known literature value of arginine by 
examination of the CID fragmentation behavior of heterodimer ions [Mn + arginine + Na]+ and [Mn + Mm + Na]+ (n ≠ m and n, m = 2, 3, 5) 
in a QIT. The relative ordering of sodium affinities (∆HNa+): M5 ≥ arginine > M3 >M2 can be deduced from the relative abundances of [Mn,m 
+ Na]+ and [arg + Na]+ product ions. The maximum sodium affinity of M5 relative to the reference value of arginine strongly supports the 
assumption of a gas-phase zwitterionic structure.  `Third, the dimeric sodium adduct ions [2Mn + Na]+ of M2, M3 and M5 dissociate upon 
IR activation in FT-ICR MS exclusively into the respective monomeric sodium adduct ion [Mn + Na]+. Hence, the establishment of a 
relative ordering of the gas-phase dissociation energy barriers Ea

laser  for the disruption of the non-covalent bond of the complexes by 
IRMPD-FT-ICR MS was conducted. We find the dimeric complex ion [2M3 + Na]+ more stable than the respective complexes of M2 and 
M5. Hence, the stability of the examined complex ions [2Mn + Na]+ is obviously strongly determined by the various possible non-covalent 
interactions between the two respective molecules Mn. The MS study supports the assumption that Mn molecules with n ≥ 3 are able to 
conserve zwitterionic structures in the gas phase.1 
 
Results and Discussion 
 
The Figure is a plot of the natural logarithm of the first-order dissociation rate constant, kdiss [s-1], for each respective laser power density vs. 
the natural logarithm of the laser power density, (Plaser) [Wcm-2] for the precursor ions [2Mn + Na]+ with n = 2, 3, 5.  The slope of each line 
yields the relative activation energy for the unimolecular dissociation of the respective dimeric sodium adduct ion. 
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