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Abstract: The title compound, which has a highly distorted heptafulvene, 
was obtained unexpectedly from the 8,8-dichloro-3-alkyl-4-oxatricyclo- 
[5,1,0,03'5]octane derivative when treated with Tic14 in benzene solution. 

Our interest in expanding the scope of intramolecular charge transfer 

type interactions between the nonbenzenoid and henzenoid aromatics recently 

led us to a successful synthesis of l,ll-o-benzeno[2lorthocyclo[21(4,5)- 

troponophane( l).') The method we applied for the synthesis of the tropone 

ring is acid treatment of a dihalo_epoxide(2), as recently developed by 

Kate.') Although trifluoroacetic acid treatment of both 2a and 2b gave the 

respective desired products(la and lb) in moderate yields, when applied to 

2c it gave lc in poor yield. In order to find better reaction conditions for 

2c, we tested various acids and found that Tic14 gave the unanticipated 

la-c 2a X=Y=H 3 
b X=H,Y=CN 
c X=Y=CN 

heptafulvene derivative(3) in rather high yield. In this communication we 

report on the structure and physical properties of this unique product. 

When 2c was treated in dry benzene with Tic14 at room temperature, 

yellow prisms were generated in 62% yield, as a single isolable product. The 

structure of the product was deduced to be l,ll-o-benzeno[Zlorthocyclo[ll- 

(6,8)heptafulvenophane(3) from spectral data. 3) 'H-NMR resonances of five 

vinylic protons are characteristic for the heptafulvene skeleton. The 

vicinal coupling constants (JH4 H5 =7.3Hz, JH7 H8 =10.7Hz) for the 

heptafulvene ring protons are m;ch smaller tha; those of corresponding 

values of planar 8,8-dicyanoheptafulvene(4)4) (8.,OHz and 12.0Hz, 

3163 







3166 

for the concomitant inversion of the heptafulvene boat the flipping of the 

four carbon bridge has a higher free energy of activation (AG'= 

14.8kcal/mol) than does 1 (AGP= lO.lkcal/mol). 

Since it is well known that heptafulvene gives tropylium ion when 

treated with a protic acid, a drop of CF3CO2H was addedtoa CDCl3 solution 

of 3, and the reaction was monitored by the change in 'H-NMR signal. 

Weakening of the vinylic signal intensity and a gradual increase of the AB 

quartet in the aromatic region was observed. At the same time a new sharp 

singlet at 3.90ppm appeared, upon decay of the broad methylene signals. The 

formation of tropylium ion from 3 is quite slow and after IOhrs, signals due 

to 3 completely disappeared, and new signals reached 

their maximum intensities, suggesting a quantitative 
@ c1 

CN 
conversion from 3 to tropylium ion species(5). When 

quenched with water, 5 gave lc quantitatively. These Z 
0 0 gCF3C02- 

CN 
observations indicate that one could easily convert 

5 
epoxide(2c) to lc in good yield. 
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