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pKn+ values for a series of cyclobutadieneiron tricarbonyl-substituted carbo- 
cations have been determined by a Hammett-Deno indicator acidity study 
utilizing trifluoroacetic acid-water solutions. The results show that these carbo- 
cations are considerably more stable than a variety of similar organic and 
organometallic carbocations but less stabfe than the corresponding ferrocene 
systems. 

Introduction 

While studying the reactions of various derivatives of the cyclobutadieneiron 
tricarbonyl system, Pettit and coworkers [1,2] gathered solvolytic data which 
suggested that cyclobutadieneiron tricarbonyl-substituted carbocations were 
very stable. Subsequent isolation of salts of these cations confirmed their stabil- 
ity. In an attempt to gain quantitative information concerning the relative sta- 
bility of these cations, a 13C NMR study was undertaken [S]. That work sought 
to measure changes in charge distributions at the various carbon atoms upon 
conversion of the alcohol to the cation. However 13C chemical shifts are known 
to be dependent also on other factors such as hybridization as well as aniso- 
tropic, diamagnetic, and pammagnetic effects. Measurements of pKn+ values for 
ionization of the related alcohols should give more valuable information on the 
relative stabilities of this class of carbocations. Since a large amount of this 
type of data is available for a wide range of organic and organometallic systems, 
we decided to measure pK n+ values for a series of cyclobutaclieneiron tricar- 
bonyl-substituted carbonations so that a direct comparison of their stabilities 
with those of other organometallic cations can be made. 

0022-328X/81/0000-0000/$02.50, @ 1981, Elsevier Sequoia S.A. 









219 

0.4 

0.6 

08 

1.0 

-2.0 -2.2 -2.4 -26 -20 -30 -32 -3.4 -36 -36 -40 

Fig. 1. A plot of log [R+]/[ROH] vs. HR for methylphenylcyclobutadienyliron tricarbonyl carbinol in 
aqueous trifluoroacetic acid solutions. 
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