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Abstract

Four new double calix[n]arenes (n=4, 5) 2a, 2b, 3a and 3b have been synthesized by coupling reaction of
tetrazonium salts1a and1b on calix[n]arenes (n=4, 5). The conformation of2a was studied in solution and in the
solid state. © 2000 Elsevier Science Ltd. All rights reserved.
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Double calixarenes can be divided into three groups: lower rim–lower rim, upper rim–upper rim,
upper rim–lower rim.1 Double calix[4]arenes upper rim–upper rim connected have been reported by
many chemists.2–11 Chawla and Srinivas12 have tried to synthesize a double calix[4]arene linked by four
molecules of benzidine, but they have produced a bisazobiphenyl bridged calix[4]arene with transannular
(1,3) bisazobiphenyl linkages. Recently, double calix[5]arenes have been synthesized by Fukazawa et
al.:13 these new host molecules have been used for the inclusion of fullerenes. Recently, Luzikov et al.14

have synthesized a new type of double calix[4]arene in which two trisadamantylcalix[4]arene units are
bound by the bifunctionnal electrophilic agents (benzidine) obtained in azo-coupling.

In this work we report the synthesis of four new potential receptors made of calix[n]arene (n=4, 5)
moities (upper rim–upper rim connected by one bisazobiphenyl linkage). At first, we synthesized the
tetrazonium salts1 according to Saunders and Allen;15 then we employed 0.5 equivalent of these salts in
5:1 THF:pyridine mixture with 1 equivalent of calix[4]arene or calix[5]arene to obtain the corresponding
double calix[n]arenes2 and3. The general reaction is described in Scheme 1.

The diazonium salts were excellent electrophiles and would attack any available position on the
calix[n]arenes to yield a complex mixture. Workup of the reaction mixtures and column chromatography
of the crude products afforded the corresponding bisazobiphenyl double calix[n]arenes2 and 3 in
8–15% yields.16 In the case of R=OCH3, monoazobiphenyl calix[n]arenes4a and5a were isolated as
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Scheme 1. Coupling reaction between tetrazonium salts and calix[n]arenes (n=4, 5)

by-products. These compounds were probably produced by reduction of diazonium group by THF, as
described by some authors.17

Conformational study has been realized by1H NMR spectra at different temperatures. Thus, at 25°C
the ArCH2Ar methylene protons display two broad singlets for2a and2b which split into two pairs of
doublets (3.57–4.30 ppm J=13.9 Hz and 3.72–4.28 ppm J=13.9 Hz) when the temperature was lowered
(Fig. 1). At room temperature the singlets indicate that the calixarenes are conformationally mobile. On
the contrary, at low temperature the two pairs of doublets indicate a cone conformation.18,19In the case of
3 the phenomenon is the same, but at room temperature, there is only one broad singlet showing a better
mobility than in2. Indeed, in a calix[5]arene mobility is more easy than in a calix[4]arene in relation
with difference of size and a less strong hydrogen bond stabilization.19

Suitable single crystals for2a could be obtained from CD2Cl2.20 Compound2a crystallized in a
monoclinic form, space group C2/c. X-Ray studies of2a have showed that the two calixarenes were
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Fig. 1.1H NMR spectra of2a in CD2Cl2 at (a) 25°C, (b) 5°C, (c)�40°C

in cone conformation and inanti-position (Fig. 2). The solid state conformation of2a is in agreement
with its solution conformation at low temperature.

Fig. 2. X-Ray structure of the compound2awith one dichloromethane molecule
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of the crystal structure was performed. The refinement leads to anRvalue of 0.16 with some largeB values due to a disorder
for the ring B and its substituent OCH3. Some attempts were made to resolve the disorder but the results were not good
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