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Summary 

When mixtures of monosubstituted cyclobutadieneiron tricarbonyl com- 
plexes and propyne are irradiated, substituted toluenes are obtained. The com- 
position of the isomeric mixture is influenced by the nature of the substituent 
in the metal complex. Electron-withdrawing groups produce mixtures containing 
a very large percent of the ortho isomer while electron-releasing groups yield 
mixtures rich in the para isomer. Complex mixtures of isomeric benzene com- 
pounds are obtained when substituted acetylenes are allowed to react with 
methyl- or isopropylcyclobutadieneiron tricarbonyl. 

Introduction 

The observation that irradiation of cyclobutadieneiron tricarbonyl in the 
presence of dimethyl acetylenedicarboxylate yielded dimethyl phthalate led 
Gunning and coworkers [l] to propose that cyclobutadiene could be liberated 
from its metal complex by ultraviolet irradiation. Later experiments [2,3] indi- 
cated that free cyclobutadiene was not produced in these photolytic reactions 
and further that the primary photoprocess was dissociation of carbon monoxide. 
Bond and Green [4,5] reported reactions soon thereafter where UV irradiation 
of cyclobutadieneiron tricarbonyl complexes in the presence of fluoro-olefins or 
-acetylenes afforded novel n-allylic complexes (I) in which the unsaturated 
molecule linked the Cq ring and the metal atom. A mechanism (Scheme 1) has 
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filtered through a l-inch Celite pad and the solvent removed by rotary evapora- 
tion. The remaining oil was chromatographed over a 1 X 2 inch alumina column 
with 75 ml of ether. The solvent was removed from the eluant and the residue 
analyzed by gas chromatography. When liquid acetylenes were used, 2.0 g of 
the acetylene and 0.2 g of the compIex were dissolved in 250 ml of ether and 
allowed to react as described above. 

3. Analysis of reaction products 

Gas chromatographic analyses were performed on a Hewlett-Packard 5720 
Series Gas Chromatograph equipped with a flame detector and a 4’ X l/S” glass 
column packed with 5% Bentoin-5% SP 1200 on Chromosorb W or a 4’ X l/S” 
column packed with 5% Bentoin 34 on Chromosorb W. Peaks were identified 
by comparison with retention times of authentic compounds_ No isomerization 
of the authentic compounds was observed when they were subjected to the reac- 
tion conditions. The distribution of the isomeric cymenes was determined by 
infrared spectroscopy [ 161. 
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