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Summary: Bicyclo[6.2.2]dodecadienes (2 
d 

(3a) and (3b) having two bridgehead 
double bonds were synthesize iy ae'pyrolygs of the acetate (3. 

Although syntheses of many bridgehead olefins of various ring systems have 

been actively done owing to the recent development of new efficient methods for 

introduction of bridgehead double bond, 
1 there has been far less example of 

highly strained bridgehead dienes. 
Id We wish to report here the synthesis of 

bicyclo[6.2.2] bridgehead dienes (g), (21, 

bicyclo[6.2.2]dodec-l(lO)-enyl acetate (J).2 

and (3b) by the pyrolysis of 

When a solution of J in hexane was passed through a Pyrex tube heated at 

320-400 'C (contact time -.,20 set) by a nitrogen flow, three major products L, 

2, and 1 were obtained whose distribution was dependent on the reaction 

temperature (Table 1): with increasing the reaction temperature, the ratio of 2 

apparently decreased while that of $ increased. 3 The structure of the 

symmetric diene 2 was established on the basis of 13C NMR spectrum which 

comprised six signals and 'H NMR spectrum. 4 

'H NMR and l3 

Although 2 is homogeneous in glc, 

C NMR spectra indicate that 2 is an about 1:l mixture of 

unsymmetric dienes 3-a and 3J. 4 This was confirmed from the fact that 

catalytic hydrogenation of 2 (%+3&) over Pd/C gave the olefin (L)2b as a sole 

product. The structure of the triene A was elucidated on the basis of 'H NMR 

spectrum4 and was further confirmed by the identity with the authentic sample 

prepared independently.' Thus, bicyclo[6.2.2] bridgehead dienes _2_ and 3_were 

synthesized successfully from L by the simple pyrolytic method. 

It is noteworthy that the diene 2, being 2,5-dihydro derivative of 

[6]paracyclophane6 which is the smallest [n]paracyclophane, shows attractive 
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Table 1. Pyrolysis of L. 

Temp Conv Products (a) 

("Cl (%) 3 z 5 

320 20 25 58 9 

350 82 19 57 15 
400a 95 5 3 30 33 

a Considerable amounts of unidentified products were formed. 

properties: a shoulder at 232 nm (E 830) in UV spectrum indicates the 

interaction of nonconjugated bridgehead double bonds 7 and the multiplet 

absorption appeared at 6 0.2-0.5 in 'H NMR spectrum, which is assigned to H-4 

and H-5 shielded by the bridgehead double bonds, suggests the proximity of 

these protons to the double bonds. Moreover, the facility of2 to undergo 

retro ene reaction affording the triene i also reflects the above proximity 

effect. 
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