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Abstract: Novel adducts are formed when 7-methylenecycloocta-1,3,5-triene is treated with 

reactive dienophiles and chlorosulphonyl isocyanate. Other 7-alkylidenecycloocta-1,3,5- 

trienes form analogous adducts with tetracyanoethylene. 

We wish to report that some 7-alkylidenecycloocta-1,3,5-trienes undergo novel cyclo- 

addition reactions. 7-Methylenecycloocta-1,3,5-triene (l)l reacts rapidly with tetracyano- 

ethylene in ethyl acetate to give two adducts, (2) (43%), m.p. 141.5-143', and (3) (11%)3, 

m.p. 126-127.5“. On being warmed, (3) is converted quantitatively into (2). The structure 

(2) for the major product (designated as the "8 + 2" adduct4) is based on spectral data.5 

Likewise, the structure (3) for the minor adduct (designated as the "cyclopropyl" adduct) is 

also based on spectral data.6 
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With 4-phenyl-1,2,4-triazoline-3,5-dione, a very reactive dienophile, the tetraene (1) 

gives quantitatively the "8 + 2” adduct, m.p. 213-214", almost instantaneously. Diethyl 

azodicarboxylate reacts slowly with (1) to give the "8 + 2" adduct (ZZ),m.p. 116-118O, and 

two minor, unidentified products. No adducts could be isolated when (1) was treated with 

maleic anhydride and dimethyl acetylenedicarboxylate, two relatively unreactive dienophiles. 

Treatment of (1) with chlorosulphonyl isocyanate followed by alkaline sodium sulphite' gives 

the "8 + 2" adduct (4) (29%), m.p. 141-142.5'. 

Bicyclo[6,j,O]undeca-2,4,6,1(11)-tetraene (5)8 reacts readily with tetracyanoethylene 

in ethyl acetate to give the "8 + 2" adduct (c. 79%), m.p. 203-203.5', as the only product. 

On the other hand, bicyclo[6,4,0]dodeca-2,4,6,1(12)-tetraene (6)* reacts rapidly with tetra- 

cyanoethylene in ethyl acetate to give the "cyclopropyl" adduct (r. 35%), m.p. 174-175', and 

an inseparable mixture of the "8 + 2" adduct and an unidentified compound. 

(5) 
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(8) 
0 I I 

(9) 

Recently, Simons and Lagowski4 reported the isolation of the "8 + 2" adduct (7) from 

the treatment of a mixture of propyne oligomers with tetracyanoethylene in ether/dioxane. 

It was proposed that (7) arose from 7-methylene-1,3,5-trimethylcycloocta-1,3,5-triene (8) 

which was itself derived from 1,3,5,7-tetramethylcyclooctatetraene (9) through isomerization 

induced by tetracyanoethylene radical anion. In our hands, treatment of 1,3,5,7_tetramethyl- 
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cyclooctatetraenelO with tetracyanoethylene under three sets of conditions gives the following 

results: (1) in etherldioxane at room temperature for 20 days - no adducts are formed; 

(2) in ethyl acetate at room temperature for 2 days - the "8 + 2" adduct (7) (5%) is produced; 

and (3) in boiling ethyl acetate for 4 hours - the "8 + 2" adduct (10%) and the 2 f 4 adduct 

(10) (90%), m.p. 173.5-.l_74.5", are formed. The action of potassium t-butoxide in dimethyl 

sulphoxide on 1,3,5,7-tetramethylcyclooctatetraene gives a mixture of unchanged compound 

(42%) and 7-methylene-1,3,5-trimethylcycloocta-1,3,5-triene (5856,by 'H n.m.r. spectroscopy). 

When this mixture is treated with tetracyanoethylene in ethyl acetate at room temperature for 

15 lain, a quantitative yield (based on the methylene derivative) of the "8 + 2" adduct (7) 

and the unchanged 1,3,5,7-tetramethylcyclooctatetraene (95%) are obtained. 

It is suggested that homotropylium zwitterions 

are involved in the reactions mentioned above. 

Taking the reaction of 7-methylenecycloocta-1,3,5- 

triene (1) with tetracyanoethylene as an example, 

it is believed that the zwitterion (11) is initially 

0 I) formed. Charge annihilation at C2 and C7 would yield 

the "cyclopropyl" and "8 + 2" adducts, respectively. 
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