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Summary. Macrocyclic molecules consisting of two calix[4]arene moieties linked via their 
p-positions by one 1, two 2 or four 3 aliphatic-chains~were synthetized for the first time. 

The fact that calix[4]arenes are able to include neutral molecules in their cavity has 

been shown for several examples in the solid statel. However, since the binding forces are 

weak, in solution those "endo-calix-complexes" are found only in special cases2. More 

efficient binding properties usually are found for ditopic receptor molecules. These are 

macrocyclic compounds containing two subunits able to encapsulate guest molecules in a 

cooperative action3. 

In the present note we report our first results on the synthesis of new ditopic 

receptors made of calix[4]arene4 moieties connected in p-position by one l_, two 2 or four 2 

aliphatic chains with various lengths. 

Monolinked double-calixarenes 

Double-calixarenes of type L were prepared by condensations of either tetrabromo- 

methylated diphenols 4a-d with linear trimer 2 (pathway A) or bis-bromomethylated trimer 6 

with diphenols ?a-d (pathway B) performed in refluxing dioxane in the presence of titanium 

tetrachloride (TiC14)5. 
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Pathways A 

routes. Pathway 

and B were used to synthetize lc - 

A appeared to give higher yields 

and to confirm its structure by independent 

(lo-13 9. for & and &) than pathway B (1 % 

for lb-d). Despite the low yields all products were readily isolated and purified by flash 

chromatography5. Double-calixarenes la-d show the usual ring inversion of calix[4]arenes4. 

For instance, the temperature of coalescence of lc is 50°C in CDC13 with a calculated AG* - 

value6 of 63.6 k.J.mol . -1 

Two-linked double-calixarene 

BY a similar procedure, 2 was obtained in very low yield by condensation of 

2,6-bis-bromomethyl-4-methylphenol 8 with the diphenol 2 (n =4). It is noticed elsewhere 

that for n > 4 bridged calix[4]arenes are obtained'. Although 2 was confirmed by the 

molecular ion in the mass spectrum, its structure follows already unambigously from the lH 

NMR spectrum5. A singlet at 9.93 ppm for the OH-groups shows the strongly hydrogen bonding 

cyclic array of hydroxyl groups of an undistorted calix[4]arene systems, while the OH-protons 

are high field shifted in the distorted cone conformation of a bridged calixl4Iarene. As 

expected, the benzylic protons show a stable AB-system at all temperatures. 
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Four-linked double-calixarene 

Similar the double-calixarene 2 was obtained in very 

tetrabromomethylated diphenol g (n = 10) with the parent 
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2 : (CDC13, 200 MHZ) 6 9.93 (s, ArOH), 6.84, 6.48 (s, ArH), 4.16 (d, Ar-CH2-Ar, JAB = 13.8 

HZ), 3.35 (d, Ar-CH2Ar, JAB = 13.8 HZ), 2.57 (br t, Ar-CH2-), 1.55 (m, -(CH2)2-), 1.17 PPm 

(s, Ar-CH3). 

2 : (C6D5Br, 400 MHZ) 6 10.04 (s, ArOH), 6.56 (s. ArH), 4.11 (d, AJ+CH2-Ar, JAB = 14.3 

HZ), 3.22 (d, Ar-CH2-Ar, JAB = 14.3 HZ), 2.16 (br t, Ar-CH2-), 1.22, 1.02 PPm (m, 

-(CH&-). 

All analytical data were in agreement with the proposed structures. 

6. AG' was calculated according to H. Giinther "NMR Spektroskopie" Georg Thieme Verlag. 

Stuggart New York, 1983. 

AG 
5 
= 19.13 Tc (9.97 + log Tc - log (VA - v,)) 

with Tc = 323 K and v 
A 
= 836.03 and wB 681.26 Hz 
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