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In recent years, a variety of cyclophanes have been synthesized as models 

for intermolecular electronic interactions between aromatic nuclei and for 

examining strain effect on physlcal and chemical properties of the aromatic 

nuclel.2' However, there have been reported few cyclophanes of non-benzenoid 

aromatic ring. 3' Now we wish to report the syntheses of [2.2]cyclophanes 

containing a tropyllum cation, one of typical non-benzenoid aromatlc compounds 

in connection with the study of transannular electronic interactions in benze- 

nold cyclophanes. 

X-=BF4- 

Nader and Meijere obtained recently a mixture of monomethylenated cyclo- 

phanes V&VII from the reaction of [2.2]paracyclophane IV with diazomethane 

followed by gas chromatography.41 We carried out the same reaction and 

isolated successfully the two isomers, V and VI, by means of column chromato- 
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graphy on silica gel." It was found that at 150°C the isomer V was isomerized 

to the third isomer VII which could not be detected in the methylenated reaction 

mixture. Similarly, the reaction of triple-layered [2.21paracyclophane VIII 

with diazomethane gave a tropylrdene cyclophane IX.61 

Treatment of both tropylidene cyclophanes, V and IX, with trityl fluoro- 

borate in acetonitrile followed by addition of ether afforded the desired 

[2_2]tropylium cyclophanes, II and III, respectively." On the other hand, 

the norcaradiene type isomer VI was unreactive for hydride abstraction by 

trityl fluoroborate under the same condrtions. As a reference compound, 

1,4-dimethyltropylium fluoroborate I was prepared from p-xylene according to 

the literature."' 

As seen in Fig, 1, the NMR data of II and III are consistent with the 

present structures. The chemical shifts of all the aromatic protons shift 

to upfield wrth increase of the layer number as in the case of multilayered 

paracyclophanes.g' It may be pointed out that Ha of tropylium rrng appears 

at higher field than Hb and He in the same ring, while in benzene moiety He 

appears at higher field than Hd. This is probably attributable to the stacking 
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Fig. 1. NMR spectra of I - III ( 6 values in CD,Cl* ; 100 MHz ) . 

of tropylium ring on the faced benzene ring at some angle or with a mutual 

parallel displacement of the two aromatic rings. 

The electronic spectra are shown in Fig. 2. The broad absorptions in 

long wavelength region, Amax 354 nm for II and 434 nm for III, are characterized 

to be intramolecular charge transfer bands because of lack of the corresponding 

absorption for I and a solvent-shift of these maxima in polar solvent. The 

bathochromic shift of the band of III relative to that of II Indicates obviously 

the increase of transannular electronic interaction. 
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Fig. 2. Electronic spectra of II (-----) and III (- ) in dichloromethane. 
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