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It has been reported in the previous study 1) that the anodlc decarboxylatlon 

of 2-phenylcyclopropanecarboxyllc acid gave stereospeclflo ring opened products 

suggesting that the anodlc oxidation reaction proceeds according to the following 

route B characterized by the generation of acyloxonlum ion. 
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The formation of acyloxonlum Ion might be a distinctive feature of the anodlc 

oxidation of carboxyllc acid or it might be resulted from the cyclopropane ring 

strain which may obstruct the decarboxylatlon of cyclopropanecarboxy radical. 

In the present study, the oxidatlve decarboxylatlon of 2-phenylcyclopropane 

carboxyllc acid by lead tetraacetate was carried out to Investigate the 

difference between anodlc and chemical oxidation mechanisms. Trans and cls 

2-phenylcyclopropane carboxylic acids (la,lb) were used as the starting 

compounds, and the solution of 3.a.b in anhydrous benzene contalnlng cupric 

acetate and pyrldlne as catalysts was treated with lead tetraacetate at refIux 
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temperature under an atmosphere of nitrogen. Following products,2-7, were 

obtained In moderate yields (55-58s). 
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All of the products were identified by the comparisons of their sPectroscoPic 

and gaschromatographic behaviors with those of authentic samples. The 

distributions of the products were indicated in Table I. The stereospecific 

ring opening must give 5a from la and Jb from Ib. 

Table I The dlstrlbution of the products (%) 

Starting Compound 2 3 4t 5a 5b 6a 6b la 

la 2.2 1.3 13.3 24.6 1.3 29.5 0 27.3 

Ib 4.6 7.1 15.7 29.9 7.5 0 17.7 25.9 

Compounds 5a,b retained their stereoconfigurations under the reaction condition. 

Thus, the result that trans compound, 5a was given almost exclusively from 

both cls and trans acids would suggest that compoundsJa,b, the products formed 

from cationic intermediate, were yielded by non-stereospecific ring ouenina 



of the starting compounds. 

The nechanlsm of oxidation of carboxyllc acid by lead tetraacetate still 

remains some uncertainties 2) . The generation of catlonlc species in this 

oxidation reaction has been explained by two different mechanisms, (1) and (2) 714) . 

BCOOPb7V ___j RCOO+ + Pb= 

Ficoo+ ____, R+ 
(1) 

+ co2 

RCOOPb 
m 

____j R' + (332 + Pb= 

RCOOPb= M R' + co2 + Pb= (2) 

R' + Pblp or Pb=-R+ + Pb= or 

Acyloxonlum Ion Intermediate Is generated In the reaction route (1) and hence, 

according to thls route, compound 5 should be yielded through the stereospeciflc 

opening of cyclopropane ring as was observed in the anodlc oxidation. 

On the other hand, in the reaction mechanism (2) the catlonlc species Is 

formed In non-stereospeclflc manner 5) . It thus appeared that In the oxldatlve 

decarboxylatlon reaction by lead tetraacetate, the acyloxonlum Ion was not 

involved as the intermediate, but cyclopropyl radical was generated and oxidized 

to the catlonic species by metal ion. 

C6H5 A COOH + Pb(OAc),jC6H5 A 
TV 

COOPb --jC6H5 coo* + Pb= 

A Hydrogen donoqetc 
+ CsH5 . + co2 + 2, 3, 1, 

.d [C,,/\,+ laSb 
PbTV Pb=Cu 

The non-stereospeclflclty in the formation of '#a was fully in accordance with 

the result observed In the previous studies 6)7)_ 
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