
FUNCTIONALIZED CALIX[4]ARENES AS 

TRANSPORTERS OF BIOLOGICAL 

COMPOUNDS

Introduction
Calix[n]arenes as cyclic oligomers are important receptors of supramolecular hosts involved in host-guest molecular recognition of various

compounds as well as in analytical applications such as separation of chemical or biochemical compounds [1-3]. Derivatisation of calix[n]arenes

at the upper and lower rim in order to introduce various functional groups has led to new compounds with desired properties [4,5].It is well

known that the calix[4]arene cavity is not large enough to accommodate some molecules but its functionalization allows the obtaining of external

binding sites appropriate to form inclusion complexes with guest molecules [2]. Following our interest in molecular recognition, a study on the

transport through liquid membrane of some aromatic amino acids methylesters by using of a series of functionalized calix[4]arenes variously

substituted by acid or amido functions, glycolic chains and hydroxyl groups as carriers is presented hereafter.

Experimental
The transport experiments were carried out by using a U-shaped glass tube (Fig. 3). The transport were carried out by stirring the aqueous and

organic phases at 180 rpm at room temperature for 24 h.The concentration of amino acids (Fig.1) in both the aqueous phases ( source – left

arm in Fig.3 and receiving phase – right arm in Fig.3 ) was determined by UV-Vis measurements with an UV-Vis Spectrometer JASCO V-530.

Each experiment was repeated three times and reproductibility was ±10%. Blank experiments were performed for reference in the absence of

carrier.

Conclusions
The experimental results suggest that aromatic amino acids methylesters are effectively transported through liquid membrane by calix[4]arenic

receptors 1-5 with different yields. The transport of amino acids are controlled by factors like the functional groups introduced on the

calix[4]arene structure as well as by the nature of amino acid methylesters, and the stirring time of phases. The influence of the composition and

the structure of the compounds upon the partition processes occurring in triphasic systems were studied.

Results
All calixarenes perform the transport of amino acid methylesters. The values of the transport yields of L-TrpOMe, L-PheOMe and L-TyrOMe

through chloroform liquid membrane by means of calix[4]arene derivatives 1-5 as carriers are given in Fig.4. As one can see from Fig. 4, the

receptors 1 and 5 exhibit high transport ability towards L-TrpOMe (98% with 1 and 87% with 5) and L-PheOMe (88% with 1 and 86% with 5). In

all our experiments, the values of amino acids methylester transport trough liquid membrane by using calix[4]arene 4 as carrier are smaller than

that of calix[4]arenes 1-3 and 5. The results pointed out that the structure of calix[4]arenes is one of the most important parameter for the

recognition of aromatic amino acid methylesters.

Fig. 2

The chemical structure of calixarenes 1-5.
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Figure 3. The device employed in 

separation of some amino acids 

through chloroform liquid membrane.

Figure 4.  
Transport yields 

(%) of amino acids 
through liquid 
membrane by 
calix[4]arene 

derivatives 1-5 . 
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Fig. 1 Chemical structures of the amino acids methylester.
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