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Abs trac t :  New cleft type hydrogen bonding receptors have been prepared with a view to 

complexing carboxylates derived from 2-foroic and fusaric acids. An H-bond between these hosts 

and the heteroatom in the ring of the guest has been established. © 1997 Elsevier Science Ltd. 

Anions play a very important role in biological and chemical processes I and hence, the synthesis of 

molecular receptors designed to associate anionic guests by means of  non-covalent bonds is receiving 

increasing attention. 2 We have previously described receptors with a symmetrically substituted dichromenonc 

urea structure, able to recognize carboxylate anions by means of  four H-bonds. 3 A new receptor A, with a 

structure very close to these, has been synthesized; A is very soluble in chloroform and its proposed complex 

with carboxylate function is shown in figure 1. 
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Figure 1: Proposed associate for receptor A with carboxylates. 
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We are interested in developing more specific receptors for complexing carboxylates derived from 2- 

furoic acid. As far as we know, there are no examples of these in the literature. The formation of an efficient 

linear 5 th H-bond between the host and the oxygen in the furan ring could allow us to fix the position of the 

guest in the complex. This becomes very convenient for investigating certain types of catalytic activity with the 

receptors. With this aim, new non-symmetrically substituted receptors with a dichromenone urea structure were 

designed and built as binding partners for the carboxylate of 2-furoic acid. The convergent synthesis of these 

receptors, starting from the ethyl ester aminoehromenone 14 as the key building group, is shown in scheme 1. 
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0E): NH3OHCI, pyridine, CH2CI 2 

Scheme 1: Synthesis of receptors B-E. 

The effect of the additional H-bond on the strength of the complex is measured by competitive titrations 5 

with respect to receptor A, which lacks this H-bond. 

Receptor B, bearing a hydrazide group, was prepared and proved to be sparingly soluble in chloroform. 

Competitive titration of B relative to A with the tetraethylanunonium salt of the 2-furoic acid as guest afforded 

poor results (table 1). This is probably because the most stable conformation of hydrazides in solution is the 

one shown in figure 2, 6 which hinders cooperativity between this binding site in the receptors and the oxygen 

atom ring in the guest. Figure 2 also shows the proposed complex between B and that guest. 
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In order to increase the strength of the 5th H-bond, monosubstituted hydrazines with more acidic 

hydrogens were used to synthesize receptors C and D, the former as a tosylhydrazide derivative and the latter 

with a 2,4-dinitrophenylhydrazide group. 7 Preparation of these receptors was easily carried out, as shown in 

scheme 1. These new hosts promised higher association constants relative to A, but in both cases the results 

obtained previously were only sfightly improved (table 1). 
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Figure 2: Most stable conformation of hydrazides in solution. Proposed complexes between receptors B, C, and D and 

the tetraehtylammonium salt of 2-furoic acid. 

A good solution was found with receptor E, 8 in which the high acidity of the hydrogen in its hydroxamic 

acid moiety 9 is able to improve by more than 30-fold the relative value of the association constants of this 

receptor with respect to A using the tetraethylammonium salt of 2-furoic acid as guest. This very good result 

was corroborated taking a more basic guest; namely, the tetraethylammonium salt of fusaric acid (5- 

hutylpicolinic acid). In this case, the association led to a 600-fold increase in the constant over receptor A (table 

1). Figure 3 shows the proposed complexes between the new receptor and both carboxylates derived from 2- 

furoic and fusaric acids. 
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Figure 3: Proposed complexes between receptor E and the tetraethylammonium salts of 2-furoic acid and fusaric acid. 
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Table 1: Relationships between the association constants for receptors B-E relative to A, and the 

tetraethyl ammonium salts of 2-furoic and fusaric acids. 

Receptor 

B 

Guest 

2-furoic 

Krel 

C 2-furoic 4 

D 2-furoic 5 

E 2-furoic 36 

E fusaric 648 

Solvent 

~ 3 / a c e t o n e - d  6 95:5 

Cl~13/acetone-d 6 95:5 

CE~3/acetone-d 6 95:5 

CDC13/methanol-d 4 99:1 

CDC13/methanol-d4 99:1 
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