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Abstract By introducing four ester groups on p-tert-

butylcalix[6]-1,4-crown-4 and then ammonolysis with

ethanolamine, p-tert-butylcalix[6]-1,4-crown-4 amido

derivative with four terminal hydroxyl groups (4) was

obtained in good yield. Further by reacting compound 4

with 1,1,1-tris(tosylatemethyl)propane (6) in NaH/THF

system, the novel netty calix[6]-1,4-crown-based polymer

7 was prepared in ‘‘4?3’’ condensation mode. The struc-

ture of polymer 7 was confirmed by elemental analysis, IR

and 1H NMR spectra. The loose pores and cross-linked

netty architecture were observed for polymer 7 in its SEM

images. The Mn of polymer 7 was 39,816 which indicated

an average of approximately 23 calixarene units in each

polymer molecule. Polymer 7 exhibited outstanding

adsorption abilities for series of aniline derivatives (aniline,

o-phenylenediamine, m-phenylenediamine, p-phenylenedi-

amine, o-nitroaniline, m-nitroaniline and p-nitroaniline).

The adsorption percentages for these aniline derivatives

were above 90 %. The saturation adsorption capacities

for aniline and p-nitroaniline were as high as 2.30 and

2.22 mmol/g, respectively. The adsorption abilities of

polymer 7 kept stable at pH 6–10 and it could be re-used

after desorption of 10 % HCl. The high adsorption abilities

of polymer 7 for aniline derivatives were not just because of

p–p stack action of the phenyl groups and the hydrogen

bond action, but also due to the stable conformation of

calix[6]arene skeleton and big cavity, which were favorable

for adsorption of aniline derivatives.
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Introduction

In the past few decades, calixarenes have been considered as

excellent building blocks to construct interesting receptors for

ions and biomolecules [1]. With the extensive and in-depth

studies of all kinds of calixarene derivatives, more and more

attentions have been paid to calixarene-based polymers.

These polymers are usually easily processed into materials as

effective extraction agents for toxic heavy metal cations or

polluted organic molecules in water [2–4]. To prepare

calixarenes-based polymers, one common practice is by

immobilization of calixarene units onto polymer matrix such

as peptide resin [5], PEG [6], polystyrene [7], dextrans [8],

polysilane [9], Merrifield resin [10], polyacrylate [11], and

silica gel [12]. Another method is by copolymerization of

calixarene with other active bis-functional monomers, such as

bisphenol [13], styrene [14, 15], vinyl acetate [16], diisocy-

anate [17], poly(ethyleneglycol) [18], terephthaloyl dichloride

[19], norbornene [20], dibromoxylene [21], and no tri-func-

tional monomer has been studied so far. Compared with

grafting method, the copolymerization method is more useful

in preparation of calixarene-based polymers with greater

amount of calixarene units in polymers, which are favorable

for acquiring excellent recognition characteristics based on

calixarene units. For example, lately, we prepared thiaca-

lix[4]arene-based polymers with excellent absorption prop-

erties for metallic cations and aniline derivatives [22].
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