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Abstract: The synthesis of a tetraimidazolyl ligand is described. Coordination to a metal 

centre affords a metallocryptand. 

Enzymes are able to bind substrates selectively in an intramolecular cavity and position 

them favourably to an active centre. There is considerable interest in the design and construc- 

tion of artificial systems which mimic these properties. 
1 

In the present paper, we describe the synthesis of a molecule containing a cavity that is 

formed by coordination of a tetrapus ligand to a metal ion. The ligand is based on a glycoluril 

unit which has a rigid, bent configuration. Two phenyl substituents shield the convex side of 

this unit (&). 

Reaction of diphenylglycoluril (k) 
2 

with paraformaldehyde in DMSO, using base as catalyst, 

yields the tetrahydroxymethyl derivative l& (85%). The latter compound was reacted with 2-(2- 

chloroethoxy)ethanol in toluene using p-toluenesulfonic acid as catalyst. Subsequently, the 

product of this reaction was treated with sodium imidazolate in DMF to give the macroligand z 

as an oil (80%). 
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Figure 1. 
1 
H NMR spectrum of complex 2_ IA) and complex 2 (B) in the region 4 - 4.5 pp. 

iso 4130 LllO 3.190 

wm 

The spectroscopic properties of complex 3 differ appreciably from those of complex 2_. For 

instance, in the 
1 
H NMR spectrum of 2, the CHRIm-protons appear as an AB quartet split into 

triplets, implicating the protons to be chemically non-equivalent. In the rhodium 

complex these methylene protons show the expected AA'BB' pattern (Fig. 1). Another remarkable 

difference is that complex ,3_ does not bind guest molecules. We explain these features by the 

fact that in 2 no coordinated chloride is present in the cavity. The tetrapus ligand now has 

the possibility to stabilize the Pd(I1) ion internally. CPK-models indicate that such an inter- 

nal stabilization forces the molecule to take on a twisted comformation. In this structure the 

Pd(Im)q-part is rotated either clockwise or counter-clockwise, with respect to the glycoluril 

unit. In this way a chiral structure is created. The 'H NMR spectrum of 3_ remains unaltered 

even at temperatures as high as 60 OC, indicating this twisted chiral structure to be relatively 

stable. It also shows that the two enantiomeric forms do not interconvert rapidly. 
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