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Cyclopropenes and biscyclopropenyl derivatives can be converted to substi-
tuted aromatic compounds by a variety of photochemical (1), thermal (le,2), an-
ionic (le,3), and reductive (le,u) processges., We now report that substituted
benzenes are also produced by the reaction of cyclopropenyl cations with cyclo-
propenes, & reaction pathway hitherto unrecognized.

Hydride reduction of cyclopropenyl cations to cyclopropenes is well pre-
cedented (le,3,5). However, attempts to obtain the as yet unknown 1,2-diphenyl-
cyclopropene (II) by this method have been singularly unsuccessful. Attempted
reduction of 1,2-diphenylcyclopropenyl cation (I) under a variety of conditions
gives 1,2,4,5-tetraphenylbenzene (III) as the sole characterizable product (6).
The yields of III vary greatly (< 5% to 100%) depending upon the conditions,
For example, addition of NaBHu in CHscN to a solution of I in the same solvent
affords III in quantitative yield. When the inverse addition is used, however,

a complex mixture results and only minor amounts of III are formed (< 5%).
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The notion that the efficient formation of III in the first reduction is due to
reaction of I with the cyclopropene 1I, as generated, is amply supported by the

experiments below,

The direct reaction of I with 1,2-diphenylcyclopropenecarboxylic acid (IV)
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gives III (11%) and 2,3,5,6 -tetraphenylbenzoic acid (V) in 35¢ yield (7). Both
III and V presumably arise from a common intermediate which either decarboxylates

or deprotonates to give the observed products.
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The reaction of I with cyclopropene in CH3CN proceeds readily at 0° to give
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o-terphenyl, VI (44¢). The formation of VI to the exclusion of the meta and

para isomers indicates that adjacent phenyl groups in the cation remain ortho in
the product. If this may be generalized, it follows that the adjacent phenyl
groups in the cyclopropene (II or IV) also remain ortho in the product (IIT or V).
Using the reaction of I and II as an example, the formal mechanisem below des-

cribes the formation of observed products.
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In contrast to I, the triphenylcyclopropenyl cation does not readily add to
cyclopropenes. The reaction of 1,&,3-triphenylcyclopropenyl bromide (VII) with
1,2,3-triphenylcyclopropene (VIII) affords some hexaphenylbenzene (< 2%) but
mostly 2,3-diphenylindene, the rearrangement product of VIII (&). The low yield
of hexaphenylbenzene is not surpricing in view of the high yield of VIII obtained
in the LiAlHq reduction of the triphenylcyclopropenyl cation (3). Acid IV gives
no detectable reaction with salt VII. Finally, the reaction of cyclopropene and

VII yields a complex mixture containing 2,3-diphenylindene but no triphenylten-

zene,



No.60 5313
We are examining further the scope and details of the reaction of cyclopro-
penyl cations with cyclopropenes,
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6. Professor W. J. Gensler has informed us that he too isolates only III from
the reaction of I (perchlorate) with LiAll,.

Acid V has been fully characterized, That it is the isomer indicated is
shown by decarboxylation (%10-220°) to III,
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