Tetrahedron Letters,Vo1.30,No.20,pp
Printed in Great Britain

SELECTIVE
J.-D.van

Loona,

3681-2684,1989

FUNCTIONALIZATION

0040-4039/89 $3.00 +.OO
Pergamon Press plc

OF CALIX[4]ARENES

A.Arduinib, W.Verbooma,R.

AT THE UPPER

RIM

Ungarob,G.J.vanHummela,S.Harkemaa,D.N.Reinhoudt*a

Laboratories of Organic Chemistry and Chemical Physicsa’, University of Twente, 7500 AE Enschede, The
Netherlands and the Institute of Organic Chemist@, University of Parma, 43100 Parma, Italy

Abstract.
Methods are described for the Selective diametrical functionaCization of calix[4]arenes at the
uppeT@
trarufer of functionality and selective substitutions at the para positions of the phenol rings. The
crystal structure of 26,28-dimethoxy-11,23-dinitrocalix[4]arene
is described.
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in refluxing THF afforded the 25,27-diallyl-26,28dimethyl
rearrangement

of 3a in refluxing N,N-dimethylaniline

ether 3a in 91% yield (mp 157-158 “C). Claisen
afforded 4a (mp 265 Y! decomp.) and subsequent

isomerization of the double bonds in 4a with KOtBu in refluxing THF gave 4b, which consists of a mixture of
compounds with cis and trans double bonds, in 98% overall yield (mp >330 “C). The propenyl moieties of
compound 4b could be ozonized in CHCls at -20 “C affording 11,23-diformyl-26,28-dimethoxycalix[4]arene

4c

in 95% yield 13. It proved to be important to control the amount of ozone added, because otherwise overoxidation
occurred. Compound 4c is an important synthon because the aldehyde groups will give access to a number of
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into 9b [‘H NMR:
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blocking of two para positions

is not always necessary.

2a with Bra in CHCl, at room temperature

of 26,28-dimethoxycalix[4]arene
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Figure I. View of26,28-dimethoxy1I ,23-dinitrocalix[4]arene
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in a flattened

was refluxed

with
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It is also possible to perform
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Mannich reaction.
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26,28-dimethoxy-l1,23-bis[(dimethyla~o)methyl]calix[4]a

12 could be isolated in 91% yield (mp >330

“C!).The ‘H NMR spectrum shows a cone conformation with ArCH,N as a singlet at 6 3.3019.
We can conclude that selectively diametrically disubstituted calix[4]arenes can be prepared in good yields
and we are currently studying the introduction of various functional groups at the upper rim of the calix[4]arene
moiety.
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