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SYNTHESIS OF AN ABIOTIC DITOPIC RECEPTOR MOLECULE 

F.P. Schmidtchen 

Lehrstuhl fiir Organische Chemie und Biochemie der Technischen Universitat 
Miinchen, LichtenbergstraBe 4, D-8046 Garching 

The synthesis of the ditopic host molecule 1 is described, which binds amino- 
carboxylates with preference over simple ammonium salts. 

Enzymatic selectivity in substrate binding appears to be the result of the 

concerted binding action of a multitude of anchor groups, which are arranged 

in a precise spatial relationship within the active site. A reasonable 

approach to adapt this enzymic principle for the creation of selectivity in 

artifical host guest systems is the incremental construction of polytopic 

receptors i.e. the construction of host molecules composed of covalently 

linked anchor groups, which by themselves are only capable of binding 

functional substructures of the substratel. 

Here I report on the synthesis of a ditopic receptor molecule 1, consisting of 

a macrotricyclic quaternary ammonium moiety for complexing an anionic sub- 

strate function, and an azacrown macrocycle serving as an anchorgroup for a 

prim. ammonium cationic substructure. The binding characteristics of these 

anchor groups have been thoroughly investigated *s3, so that their combination 

can be expected to be suitable for binding aminocarboxylates like the 

neurotransmitter GABA 2 
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The synthesis of & called for a convergent strategy thus preparing the recep- 

tor functions independent from each other and linking the two parts in the 

last steps. The tert. amine structure of &_ suggested to take advantage of an 

amide formation reaction as the coupling process followed by amide reduction. 
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Scheme 1 (R in the tetrahedral structures represents -(CH,); ; Counteranions are 

omitted throughout) 
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Obviously the supplementary possibility of an interaction of the anionic 

moiety of the guest with 1_ aids in binding, so that the preferential complexa- 

tion of aminocarboxylates versus simple ammonium cations can be considered to 

emerge from adouble recognition process. Inview of the fact that there is no 

rigid geometric relationship between the two receptor sites in 1 and any twist 

around a single bond in the spacing unit could paralyze the binding of a 

bifunctional guest molecule, an observed selectivity factor of 5 encourages us 

to follow this line to receptors with a more rigorously defined spatial arran- 

gement of anchor groups. 

Tab. 1: Conditional association constants (M-l) 

of & with ammonium guests at optimal pH 

(methanol/H20 9:l v/v; 25OC, measured by 

a K+ sensitive glas electrode) 

K+ 195 (9.10); 290 (9.40) 

Tyramine 143 (9.10) 

6-Amino-1-hexanol 48 (9.10) 

6-Amino hexanoic acid 233 (9.40) 

4-Amino butanoic acid 250 (9.40) 
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