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SYNTHESES OF [2.2]PARACYCLOAZULENOPHANESl)
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In connection with benzenoid phane chemistry developed conspicuously, much
attention has recently been paid to the transannular electronic interaction in
some cyclophanes incorporating nonbenzenoid aromatic ring, e.g., tropyliophaneg)

azulenophane,3) and annulenophane.4)

A strong transannular interaction in
tropylioparacyclophane led us to scrutinize the interaction in paracycloazuleno-
phanes where m-donating benzene ring is stacked on the seven-membered positive
moiety of dipolar azulene ring. We now wish to report on the syntheses of two

types of [2.2]paracycloazulenophane for this purpose.
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The two paracycloazulenophanes 1 and 2 were synthesized by intramolecular
carbene insertions) to [2.2]cycloph;ne asmshown in the scheme. [2.2]Paracyclo~
phanylpropionic acid g, prepared via 4-bromomethyl[2.2]paracyclophane 56) from
[2.2]paracyclophane % in 30% yield, was converted to diazoketone E' Treatment
of 6 with Cu-powder in decaline at 160°C gave two cyclic ketones Z (21.8% yield
based on é) and 8 (10.1% based on 3) which were purified by column chromato-
graphy on silica gel [Z: colorless prisms from ethyl acetate, mp 161.0-161.5°C.
Q: colorless scales from benzene-hexane, mp 118.0-119.5°C]. The ketones Z and

1063



1064 No. 12

Q were treated with tosylhydrazine followed by butyllithium to afford the
corresponding olefins 2 and %Q. Dehydrogenation of each of the two olefins
with 5% Pd-C in naphthalene at 220°C gave the desired [2.2]paracyclo(4,7)azu-
lenophane % (8.0% yield based on Z and g, respectively) [%: deep blue crystals
from hexane, mp 107-109°C, M* obs. 258.14023, calcd. for CaoH;s 258.14084].

[2. 2]Paracyclo(5 7)azulenophane % was synthesized from 5-methyl([2.2]metapara-
cyclophane %% 7) in a similar manner [%. violet columns from hexane, mp 145-146°C
with partial decomposition, Mt obs. 258.14228, calcd. for CooHys 258.14084].
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Figure 1 shows the 'H-nmr data consistent with the present structures & and
%. All the aromatic proton signals of % are shifted to upfield compared with
those of p-xylene and 4,7-dimethylazulene, due to the magnetic anisotropy of
the faced aromatic ring. Marked upfield shifts of HA and He of all the azulene
protons indicate that they are placed over the benzene ring. On the other hand,
the spectral feature of % is quite similar to that of [2.2]metaparacyclophane.8)
Thus, the inner proton Hd appears in an extraordinarily high field and the
protons He and Hf, which are significantly different in chemical shift, become
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Fig. 1. 'H-nmr data of 1 and % (6§ values in CDCljz;, 100 MHz at 23°C).
~

equivalent at high temperature (Tc = 70°C) owing to a conformational flipping.g)

These spectra suggest that in stacking mode of the two aromatic rings the
azulenophane % resembles [2.2]metaparacyclophane.

The electronic spectra of 4 and £ are shown in Fig. 2. The spectrum of %
exhibits general broadening and bathochromic shifts of all the absorption bands.
And it shows a red shift of the structureless longest wavelength band (lLb) by

17 nm relative to 4,7-dimethylazulene,lo)

indicating that there is a relatively
strong transannular electronic interaction between the two aromatic rings.

On the other hand, % demonstrates no noticeable shift of the longest wavelength
band, remaining fine structure, from a value of absorption maximum calculated

for 5,7-dialkylazulene according to the Plattner rule.ll) This spectrum
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Fig. 2. Electronic spectra of % and % in cyclohexane.
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suggests the two aromatic rings in % to weakly interacted due to their partial
overlapping. Very recently Itd et al. have reported that there is no appre-
ciable interaction between the two aromatic rings of [2.2]paracyclo(l,3)azuleno-
phane, in which the benzene ring is stacked on the five-membered moiety of

azulene ring.12)

These results are indicative of that the seven-membered
moiety of azulene ring interacts more definitely with a faced donor molecule

than the five-membered moiety.
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