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During the past years a number of publications have appeared concerning 

charge-transfer interactions between aromatic groups within cyclophanes. 1 

Our interest in intramolecular charge-transfer processes and semi-conduction 

in solely carbonaceous materials led us to consider the potential interac- 

tions that the strongly polarized azulene nucleus would have within a cyclo- 

phane macrocycle. We wish to report on a successful synthesis of the title 

compound, the first phane incorporating two azulene residues. 2 
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The synthesis is described in Scheme I 

a full paper. All reactions except for the 

and will be discussed in detail in 

last one gave products in greater 

than 50% yield and all new compounds3were accurately characterized by spectral 

and combustion (within 0.4%) analysis. The Hofmann pyrolysis afforded the 

title compound I in 6% yield after repeated chromatographies on silica gel and 

crystallization from CHC13. At least three other monomeric products were 

identified but none corresponded to the syn-isomer of I in which the negative 

end of the dipoles of both azulene moieties are oriented in the same direction. 

Compound I is blue-green in color and does not melt up to 340' C suggesting a 

highly symetrical structure. 

The structural assignment for I is based on spectral evidence. The mass 

spectrum shows two prominent peaks; a molecular ion at m/e 308.155 (Calcd. for 

C24H20 m/e 308.1561 and a base peak at m/e 154 associated with cleavage of the 

two ethylene bridges. This fragmentation pattern is normally observed in c2.21 

phanes4 and is consistent with either the syn- or anti-structure of I. The 

infrared spectrum is simple showing absorptions at 3080-2850 

characteristic of the azulene nuclei. 
5 

The nmr spectrum6 

phane structure and 

the anti-orientation 

of the azulene rings 

in I. The chemical 

shift for the a,b and 

c protons of the azu- 

lene rings are found 

respectively at 0.69, 

0.43 and 0.67 ppm up- 

field relative to 

those in 2,6-dimethyl- 

azulene. 
7 

These up- 

field shifts are ex- 

pected due to the 

position of protons 

relative to the 

shielding cone of the 

proximate azulene 

ring. The upfield 

shift of the a and c 

is reproduced in Figure I and is cons i stent with a cyclo- 
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protons compares favorably with the 0.68 ppm 

upfield shift observed for the benzenoid pro- 

tons in [2_2]paracyclophane relative to those 

of p-xylene. 
8 

The smaller upfield shift of 

the b protons is characteristic of their being 

;* 

* .._I 

H, 

H, 

c-c*, H, 

further removed from the shielding region of 

the proximate azulene ring (see Figure II), Figure II 

and thus are shielded less than the a and c 
Anti-orientation of I. For syn-isomer 
rotate top ring by 180". 

protons. This smaller upfield shift of the 

b relative to the a and c protons is consistent with the anti-structure for I 

since the b protons in the syn-isomer would be expected to exhibit similiar up- 

field shifts as protons a and c due to their similiar proximity to the shield- 

ing region of the neighboring azulene ring. In addition to the upfield shift 

exhibited for the azulenoid protons in I there is also observed a downfield 

shift of 0.53 ppm of the bridge d and e protons relative to the methyl protons 

in 2,6-dimethyl azulene. 
7 

The multiplicity of the absorption for these bridge 

protons also substantiates the anti-orientation of the azulene rings in I since 

they would be expected to show an A.~~BB'pattem. In contrast, the syn-isomer 

should exhibit a singlet for each of the two equivalent sets of protons adja- 

cent to the five and seven membered fused portions of the azulene rings. This 

is not observed. 

Finally the electronic spectrum of I is consistent with a cyclophane struc- 

ture and exhibits two broadend maxima; 
CHCls 

one in the visible region at Xmax 605 

nm, E = 418 and the other in the ultraviolet region at X 
CHC13 

max 
277 nm, ,- = 

9 
69,700. Similiar to the electronic spectra of other 12.21 phanes there is 

observed a general broadening of all bands in the spectrum and a bathochromic 

shift of 55 nm of the long wavelength band relative to 2,6-dimethylazulene. 
10 

The short wavelength band is hypsochromically shifted by 8 nm relative to that 

of 2 G-dimethylazulenelC1 , and since it is a higher energy absorption is indica- 
9 

tive of an attractive r-r~ interaction between the two azulene rings. 
11 

We are presently studying the physical properties of this interesting 

molecule and have observed by electronic spectroscopy mono- and di-protonated 

forms of I when treated with trifluoroacetic acid. A charge transfer band is 

observed in the mono-protonated form and may also be present in the parent 

phane but is masked by the visible absorption. Details of the syntheses and 

and properties of this unusual molecule will be published shortly in a full 

paper. 
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