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Abstract: Cycloproparenes react with silver ion in chloroform to yield dimers which can be
aromatized by dichlorodicyanoquinone in benzene to give the corresponding acene.

‘The manufacture and manipulation of structures at a molecular level has been recognized as an important
goal for more than thirty years.!] The synthesis of linear rigid molecules composed primarily of six-membered
rings (molecular lines) is of interest in this regard. Miller and his co-workers have prepared short molecular
lines composed of polyacenequinone units via repetitive Diels-Alder reactions.23 The Diels-Alder reaction has
also been identified as a route to novel belts or collars.4-6 We present here a convenient route to six-membered
rings using cycloproparenes’ as starting materials.

The reaction is exemplified below using the simplest cycloproparene, benzocyclopropene. Other
examples are presented in Table I.
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In a typical experiment a solution of the cycloproparene (200-500 mg) in about 15 mL of anhydrous
chloroform was added dropwise to a stirred suspension of AgBF4 (= 1 mole %) in 25 mL of anhydrous
chloroform at 0 °C under argon. The reaction was usually complete after 10 min, The catalyst could be
removed by filtration through florisil.

These facile reactions probably arise via cationic intermediates resulting from addition of the silver ion to
the sigma electrons of the cyclopropenyl ring.8-17 A possible mechanism is presented in Scheme 1.
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Table I. Dimerization of Cydoproparenes by Silver Ion

Product(s) Yield*
Cycloproparene
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* Yields are based on isolated products and are combined yields for those
reactions which yield two products.
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Aromatization of the dimers presented in Table I provides a convenient synthesis of the corresponding
acenes. For example, treatment of 3 with DDQ in benzene for 1 hour yields anthracene 4 in 87% yield.

The prospect that the polyacenes, or highly conjugated ladder polymers,18 might exhibit interesting
properties including high temperature superconductivity!? has led to a flurry of activity in this area.18. 20-26
Simple iterative chain-growing reactions using biscycloproparenes27. 28 should lead to materials which upon
aromatization would yield these polyacenes. We have investigated the oligomerization of § using silver jon
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and we find that polymerization does occur. The reaction can be monitored by NMR in CDCl3 and the initial
product formed is 6. (\H NMR (300 MHz) & 7.83 (4H), 7.54 (4H), 4.23 (4H), 3.50 (4H)). As the chain
length increases the oligomers precipitate from solution. Characterization of the resulting thermally stable
materials is currently underway.
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