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Abstract: Tetra-N-methyl(2-hydroxynaphthylmethyl)aminomethy! resorcinarene S has been
synthesised either from tetrabenzoxazine resorcinarene 2 and 2-naphthol or from the C-methyl
resorcinarene 1 and naphthoxazine 6. Reaction of the tetrabenzoxazine resorcinarene 2 with

C-methyl resorcinarene 1 is proposed to give carceplex 7. © 1999 Elsevier Science Ltd. All rights reserved.
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Resorcinarene 1 is easily obtained as the all-cis isomer from acid-catalysed condensation of resorcinol
with acetaldehyde.| Obvious sites for chemical modification of resorcinarene 1 are the phenolic hydroxyl
groups and the ortho-positions of the resorcinol units. Condensation of resorcinarene 1 with methylamine
and an excess of formaldehyde according to Matsushita and Matsui 2 Jeads to the tetrabenzoxazine derivative
2 (Scheme 1); we have confirmed the structure of 2, and its cone conformation, by X-ray crystallographic

analysis.?
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It is known that simple benzoxazines 3 can aminoalkylate a variety of compounds HY characterised by

the presence of a highly nucleophilic carbon atom or nitrogen atom, to give tertiary amines 4 (Scheme 2)!
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Phenols, indoles, carbazole, imides and aliphatic nitro compounds have been suggested to be suitable
compounds HY. To our knowledge, however, aminoalkylation reactions involving resorcinarenes have not
been reported. We now communicate a new method for the preparation of functionalised resorcinarenes. [t
was anticipated that benzoxazine rings subtended from a macrocyclic framework might aminoalkylate 2-

naphthol. Accordingly (Scheme 3), 2-naphthol (4 mmol) was added to a solution (1 mmol) of the

Scheme 3

tetrabenzoxazine resorcinarene 2 (1.0 mmol) in ethanol:benzene (1:1) at room temperature. After several
hours a precipitate separated, which was collected by filtration after 12 h and washed with ethanol and then
dichloromethane. This material was determined to be the tertiary tetraamine resorcinarene 5 by IR, NMR
and elemental analysis.’ Although the required molecular ion (M, 1342) could not be detected using FAB*
mass spectrometry, a series of fragment ions is consistent with the proposed structure. In particular,
cleavage of the N-methyl(2-hydroxynaphthyl)aminomethane appendages (C;;H;3NO) from the molecular
ion to give ions at m/z 1154, 779 and 592 is characteristic. Moreover, the 'H and *C NMR spectra of 5 were
assigned completely by a combination of short-range and long-range 2D experiments. Only a single set of

signals is observed in the '"H NMR spectrum, suggesting that 5 also prefers a cone conformation.

Since the two meta hydroxy groups on each arene in 1 render the four ortho positions electron rich,
these highly nucleophilic sites can be utilised to aminoalkylate the perimeter of the resorcinarene ring using
reactant pairing complementary to that shown in Scheme 2. Thus, treatment of a solution of the C-methy!
resorcinarene 1 (1.0 mmol) in ethanol:benzene (1:1) with the naphthoxazine 6 (4.0 mmol) also resulted in

precipitation of the tetraamine resorcinarene 5 (Scheme 4).
HO
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Carceplexes are closed surface compounds that permanently entrap guest molecules or ions within their
shell, such that escape of the guest can occur only by rupture of covalent bonds. A novel route to a

678910 may be available by extension of our results, from reaction of the resorcinarene 1 with the

carceplex
tetrabenzoxazine resorcinarene 2.* The formation of a carceplex by such a new and direct method would be

important since the synthesis of such macrocycles usually requires multi-step sequences.
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