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Abstract: 25,27-bis-(2-aminoethoxy)-p-tert-butylcalix[4]arene was linked to double calix[4]arene 
derivatives by the Schiff-base moiety in its lower rim.  They behave strong ability to complex with 
Pb2+, Cu2+ and Co2+.  
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Calixarenes are regarded as the third generation of host molecules because of their 
inclusion ability to cations, anions and neutral molecules1,2 .  During the past decade most 
efforts have been taken on the functionalization of calixarenes so that they can be applied 
not only as the ionophores in the extraction process3,4 and as sensitive materials for ion 
electrodes5,6, but also as the enzyme mimics catalyzing the cleavage of phosphate 
diesters7,8.  In order to enable them to include and recognize larger chemical species, 
many approaches have been used to construct oligo-calixarenes to enlarge the cavity of 
the molecules9-16.  This communication describes the synthesis and properties of double 
calix[4]arenes linked by Schiff-base.  

The double calix[4]arenes were synthesized according to Scheme 1.  Compounds 
3a,b are obtained by refluxing the mixture of 1 and 2a or 2b in anhydrous ethanol.  The 
experimental results show that the length of X in the compounds 2 greatly influences the 
reaction. When 2a reacts with 1, the reaction finished  within one hour.  On the other 
hand, the reaction time of  2b with 1 should be lengthened to 24 hours.  Besides 2a and 
2b, 2c-f  had also been put into the reaction.  Unfortunately, no reaction was observed as 
monitored by TLC of aluminum oxide after 48 hr refluxing.  Sulfuric acid was applied  to 
catalyze the reaction, no reaction happened either.  

The structures of 3a,b are confirmed by microanalysis, IR, MS, and NMR spectra17.  
The 1H NMR doublet-doublet pattern of the methylene protons between the phenol rings 
shows that compounds 3a and 3b are in cone conformation.   Comparing the 1H NMR 
spectra of compounds 3a and 3b with those of 2a,b and 1, it is found that all the proton 
signals on the calixarene skeleton shift to down field, but the proton signals on the 
fragments of 2a,b shift to up field.  The new 1H NMR singlet around 8.4 ppm and the IR 
absorption peaks at 1643 cm-1 indicate the formation of carbon-nitrogen double bond of 
Schiff-base.  The molecular weights of 3a,b are determined by MALDI-TOF MS . The 
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values of m/z, 1938 for 3a and 1966 for 3b, clearly indicate that 3a and 3b are double 
calix[4]arene derivatives instead of mono-analogues. 

 

Scheme 1  Synthesis of compounds 3a,b 
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The complexation constants of 3a,b with Pb2+, Cu2+ and Co2+ were determined in 
the mixture of methanol and chloroform (methanol : chloroform: V/V= 3/2) by the UV 
spectrophotometry at 20oC.  The procedure consists of adding increasing amount of 
metallic salt solution [Pb(NO3)2, CuBr2 and CoCl2] to the solution of the ligands.  The 
resulting spectral changes were analyzed by the SIRK program18.  The values of the 
corresponding stability constants (as Log K) are listed in Table 1.  The results show that 
both 3a and 3b can strongly complex with  Pb2+, Cu2+ and Co2+.  The length of X in 3a,b 
does not  influence their complexation abilities. 
 

Table 1   Stability Constants in the Mixture of Methanol and Chloroform at 20oC   
 

  Log K 

Cations Ionic radii  (Å) 3a 3b 
Pb2+ 1.18 4.6 4.8 
Cu2+ 0.73 4.6 4.7 
Co2+ 0.65 4.2 4.3 
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