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It is known that N-[4-(chlorobenzylidene)-4H-1,2,4-triazol-4-

amine in reaction with copper(I) perchlorate(VII) forms

metastable breathing crystals built up of X-shaped binuclear

units containing copper(I) ions in a trigonal coordination sphere.

Using trifluoromethanesulfonate instead of perchlorate(VII)

affects the self-assembly of the X-shaped units and the

breathing function of the resulting crystals. The latter are not

breathing crystals. Copper(I) trifluoromethanesulfonate with N-

[4-(bromobenzylidene)-4H-1,2,4-triazol-4-amine crystallizes in

two forms: open (with the presence of 1D channels) and closed

(without 1D channels). Both are characterized by the presence

of X-shaped binuclear cationic units and the trigonal

coordination sphere of copper(I) ions. The open form has the

ability to engage in reversible sorption. The desorption process

is associated with the large reorientation of the binuclear units

and the reorganization of the intermolecular interactions leading

to the closure of the channels. The post-synthetically obtained

channel-less form differs from the channel-less form obtained

by direct crystallization, the latter being incapable of sorption.

The mechanism of the desorption process of the open form is

governed by the general principle of dense packing, and the

main reason for the sorption process is the formation of

directional halogen–halogen interactions. The halogen atom in

the para position of the ligands influences the formation of

different crystalline forms and also a different mechanism for

the desorption process.
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