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Calix[4]arenes, substituted on their wide rim by four arylurea groups form capsular dimers in 
apolar solvents (chloroform, benzene),1 held together by a seam of intermolecular hydrogen 
bonds. 

 
 
If adjacent urea residues are 
covalently connected by ali-
phatic chains, only those di-
mers can be formed, where no 
overlapping of loops occurs.  

 
Therefore, a tetra-loop com-
pound forms exclusively di-
mers with an open chain tetra-
urea. Attachment of bulky 
groups to the open end leads 
then to multiple rotaxanes,2 
while their intramolecular con-

nection creates multiple [2]catenanes.3 
 
For mixtures of up to 11 tetra-ureas a sorting scheme has been developed, which is based on 
two simple rules for the selective dimerisaton: 
 - Dimers with overlapping loops are not formed. 
 - Bulky residues do not penetrate the loops. 
For selected examples these two rules have been confirmed by ESI-MS using tetraethyl-
ammonium cations as guest for the dimeric capsule.4 
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