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SYNTHESIS AND COMPLEXATION OF A NOVEL CYCLOPHANE
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Abstract: A novel cyclophane, 17,17 ,40,40-tetramethyl-7,30~-dinitro-
1,10,24,33-tetraoxaf2.2.1.2.2,1]metaparaparametaparaparacyclophane, was
synthesized by 2:2 cyclization of 3,5-bis(bromomethyl )nitrobenzene, derived
from 3,5-dimethylnitrobenzene, and bisphenol A. The cyclophane was found to

form 1:1 complex with benzene.

Synthetic host molecules having cavities capable of accomodating
molecular guests are of current interest as a structural basis for

1)

constructing enzyme-like catalysts. Several compounds have been reported to

2) In our efforts to

form inclusion complexes with neutral organic molecules.
synthesize neutral organic cavities, we isolated a novel compound, of which
the starting materials (3,5-dimethylnitrobenzene and bisphenol A) are readily
available. 1In this communication we report the synthesis and complexation
behavior of the novel cyclophane, 17,17,40,40-tetramethyl-7,30-dinitro-

1,10,24,33-tetraoxal2.2.1.2.2.1 metaparaparametaparaparacyclophane (1).

NO2

=

NO2

The synthesis was carried out as shown in the Scheme. One step
preparation of the 2:2 cyclized cyclophane 1 from equimolar amounts of 3,5-

3)

bis(bromomethyl)nitrobenzene (2) and bisphenol A (3) resulted in a low yield

(4%). The synthesis of the 2:2 cyclized cyclophane 1 was performed by
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stepwise cyclization via the U-shaped precursor (4). The diphenol 4 was
prepared in 80% yield by the reaction of 2 with a large excess of 3 in EtOH
using NaOEt as a base [Mp 74-77°C; IR (KBr) 3420, 1527, 1510, 1228, 1180, and
830 cm™!; lH-NMR (CDCly) 8§ 1.60 (s, 12H), 5.08 (s, 4H), 6.6-7.2 (m, 16H), 7.79
(s, 1H), and 8.20 (s, 2H)]. The 1l:1 cyclization between 2 and 4 in the
presence of t-BuOK by the high dilution method, followed by precipitation with
benzene, gave 35% yield of the cyclic dinitro compound 1 accompanying benzene

in the molar ratio of 1:1.
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Complex formation between 1 and benzene was suggested by lH—NMR spectrum
(a part of it is shown in Fig. la) of crystals deposited from a chloroform-
benzene (10:1 v/v) mixed solvent [Mp 280°C (decomp); IR (KBr) 1526, 1510,
1350, 1240, 1220, and 1180 cm™1; lH-NMR (CDCly) & 1.62 (s, 12H), 5.11 (s, 8H),
6.75 (&, 8H, J=9 Hz), 7.06 (d, 8H, J=9 Hz), 7.31 (s, 6H), 7.71 (s, 2H), and
8.13 (s, 4H)]. The integral ratio revealed the crystal is the 1:1 complex of

1 with benzene. From TG-DSC curves the crystal morphology of the complex

seemed to change on heating (Fig. 2). Between 135°C and 170°C the weight of

the sample decreased about 9.2% endothermically. 1In the NMR spectrum of the
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Fig. 1 NMR spectral change Fig. 2 TG-DSC curves of l-benzene complex
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sample heated up to 180°C, the peak of benzene (§ 7.31) disappeared completely
(Fig. 1b)}. Therefore the decrease of the weight should correspond to the
evolution of benzene from the complex (theoretical weight loss: 9.4%). At
245°C a new crystal form appeared, of which melting point is the same as that
of the free cyclophane 1 (280°C decomp.). Moreover, the solubility of the
complex quite differed from that of the free cyclophane 1. These experimental
results indicate that the interaction between benzene and the cyclophane
exsists in the crystalline state.

The structure of the complex was determined by X-ray crystallography.4>
As shown in Fig. 3 the complexed host molecules adopt piled "chair"-like
conformation. The cavities are created not only by the packing of the host
molecules but also by the host molecules themselves. Benzene guest is fixed
in the channel formed by two host molecules, that is, the host molecules pack
up one above the other resulting in the formation of the cavity in which the

guest, benzene molecule, is located. This structural arrangement is similar

to that observed for the complexation of 1,4-dioxane with
2h)

tetraazaparacyclophane.
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