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The addition of chlorocarbenel to cyclic v anions has become a reaction of synthetic util- 

ity in recent years.2-5 Perhaps the best known reaction of this type is Katz's preparation of 

benzvalene from the addition of chlorocarbene to the cyclopentadienyl anion (L).2 In all of 

the anions which have been studied (1 through A), the addition of the carbene appears to be 

completely regiospecific either because of the high intrinsic symmetry of anion (_1,2 2,3 and A4), 

where only one site of attack is possible, or, when the anion lacks high symmetry as with L2 

and z5, attack on the benzene ring is precluded because aromaticity would be destroyed in the 

process.6 We decided to investigate the reaction of chlorocarbene with hanz(de)anthracenyl 

anion (k), because of the expectation that more than one site of this unsymmetrical anion might 

be attacked by chlorocarbene. This expectation was realized. 
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Treatment of 5 (prepared by the reaction of 7%benz(de)anthracene' with n-butyllithium) 

in ether at -78' first with methylene chloride and then with n-butylllthium afforded two major 

pr0ducts.g After separation on a MgO columug*10 and recrystallization, the first component 

eluted from the column was identified as the knowa l1 4,5-benzocyclohepta(1,2,3-de)naphthalene 

(1> 12,13 (12% yield). The second and major component (23% yield) was a crystalline compound 

which was isomerlc with 1, and possessed a bicyclobutane structure based on its nmr spectrum.13*14 
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MY two structures seemed reasonable for the unknown bicyclobutane and these were l,lO- 
phenanthrotricyclo[4.1.0.02*']heptene (3, which has the phenanthrene ring system, and 1,9- 

anthrotricyclo[4.1.0.0 2,7]heptene (9J, which has the anthracene one. The present compound had a 

signal in its nnu spectrum14 at 68.27-8.72 (2E) which Is a characteristic of numerous phenanthrene 

derivatives.15 This strongly suggests that & is the correct structure, and this has recently 

been confirmed by a single crystal X-gay determ.ination.16 

The bicyclobutane 

For example, heating a 
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@J proved to be a versatile precursor to other isomeric phenanthrenes. 

sample of 8 in cyclohexane at 150' resulted in the formation of l,lO- 

phenanthrobicyclo[3.2.0]hepta-2.6-diene (g),13*17 while treating fiwith a catalytic amount of 

Isl* in CC14 afforded cyclohepta[jk]phenanthrene (g).13S1g 
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As can be seen, some selectivity has been observed in the addition of chlorocarbene to 

_. Unfortunately, 6 the regioselectivity cannot be put on a quantitative basis because the 

observed products are not formed in 100% yield. The missing material probably arises from 

the decomposition of initially-formed, unstable exocyclic methylene compounds, such as 12. 

Attempts to trap these compounds by the addition of N-phenyltriazolinedione and dimethyl 

acetylenedicarboxylate to the reaction mixture immediately after all the n-butyllithium had been 

added have so far failed. 
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In conclusion, it is interesting to note that the observed products, I and 8, arise by 

attack of the carbene on C-7 and C-6 (and/or C-4) of 2, the carbons which possess the most 

negative charge in k.20 This could be a useful guide in predicting the course of similar 

reactions.21 
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