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The problem remains, how the knot and the unknot (non-intertwined dodecalactam macrocycle) can be
distinguished by mass spectrometry; both are mono-macrocycles and thus should show rather similar
fragmentation patterns, in particular since both would produce the same ion after ring cleavage

lon mobility experiments permit the determination of collision cross
sections for the ions under study through arrival time measurements
In a helium-filled drift tube

Comparison of these collision cross sections with those determined
from molecular dynamics simulations of the macrocycles, catenanes,

substance formula exp. collision theor. collision
cross section cross section

tetralactam macrocycles

unsubst. CsoHsaNsO4-H' 225 A? 231 A?
pyridine CsoHegaNsO4-H' 227 A? 230 A?
t-butyl CeaH72N4O4-H* 244 A? 248 A*
(OH), CssHeaNsOg-H" 249 A? 245 A?
catenanes
unsubst. C120H128NgOg-H" 371 A° 364 A®
t-butyl C128H144NgOg-H" 397 A? 400 A?
(OH)4 C124H136NsO12-H* 391 A? 385 A?
octalactam macrocycle
pyridine C118H126N100g-H" 362 A? 381 A?
knotted and non-knotted dodecalactam macrocycles

knot C177H18gN15012-H' 497 A? 499 A?
unknot C177H189N15012-H" ] 541 A?

and knots shows good agreement between experiment and theory

Due to self-solvation in the gas phase, octalactam macrocycle 11
forms a quite densely packed structure; its collision cross section does
not differ much from that of the intertwined catenane 7

Catenanes and macrocycles can thus better be distinguished by their
fragmentation patterns rather than ion mobility experiments
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