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In a previous communication' we reported the trifluoroacetoxylation of a number of 

benzene derivatives with lead tetrakistrifluoracetate (LTTFA) in trifluoracetic acid (TFA), 

and suggested that aryllead tristrifluoroacetates were intermediates. In a later paper' we 

reported a number of these aryllead intermediates and showed that they may also be generated 

by metal-metal replacement when arylsilicon , arylthallium, and arylmercury compounds are 

treated with LTTFA in TFA. 

During our study of the intermediate aryllead tristrifluoroacetates we investigated 

the preparation of the p-tolyl derivative from p-tolyllead triacetate by ligand exchange 

using TFA. There was a very rapid and almost quantitative formation of p-tolyl trifluoro- 

acetate, which we assumed to proceed through p-tolyllead tristrifluoroacetate, although it 

could not be detected spectroscopically. In view of the availability of aryllead triacetates3 

we have investigated the reaction of a number of these compounds with TFA as a route to phenols, 

and to probe the mechanism of formation of aryl trifluoroacetates from aryllead tristrifluoro- 

acetates in TFA. 

It can be seen that for all aryllead triacetates listed in Table 1 there was a rapid 

reaction on addition of TFA leading to a high yield of the corresponding aryl trifluoroacetate, 

and in only one case (entry 6) did protodeplumbylation compete to any extent. However, the 

latter reaction was a major pathway with 2,4_dimethoxyphenyllead triacetate and 2-thiophene- 

lead triacetate, 2,4-dimethoxybensene and thiophene being formed in yields of 28 and 20% 

respectively. 
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TARL51: Reactions of aryllead(IV) triacetates with TFA a 
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a Trifluoroacetic acid (10 ml) was added to the solid aryllead triacetate (2OOmg) at room 
temperature, the mixture shaken till homogeneous , and the reaction followed by n.m.r. 
spectroscopy. 

1 

b All new compounds gave analytical and spectral data consistent with the proposed structures. 

o Reaction complete in less than 15 seconds, i.e. the time necessary for the mixing of the 
reactants in the sample tube and inserting into the probe of the n.m.r. spectrometer. 

d The half-time for the reaction is approx. 3 minutes. 

e Reactions were carried out in duplicate, and the products analysed by g.1.c. using a 20% 
XE60 column on acid-washed and silanizsd Gas Chrom Q (100-200 mash). 

f Included in this figure is 2-4% of the corresponding phenol, formed by hydrolysis of the 
trifluoroacetate during removal of acid by washing with water. 

We propose that the conversion of the aryllead compounds into the aryl trifluoroacetates 

proceeds through the aryl cation , and involves the following equilibria: 

Ar!b@CGCF3)2 = 
Ar~b@COCF3)2 ; Ar+ + Pb~~3)2 

HC$%GCF3 + TFA 

Our rate data (Tables 1 and 2) are consistent with this suggestion if the reasonable 

assumption is made that the formation of the aryl cation is the slow step. A triplet 

diradical cation structure, which at present accounts best for the chemical nature of aryl 
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tetraacetate and trichloroacetic acid, followed by metathesis with acetic acid. The wide 

applicability of this method is demonstrated in the formation of Z-thiophenelead triacetate 

(632, m.P. S1-S2°) in the same way, except that dichloroacetic acid was used in place of tri- 

chloroacetic acid. Thus by the use of lead tetraacetate with a halogenated acetic acid of 

the right strength, aromatics with a wide range of reactivities to electrophilic substitution 

may be plumbylated. A guide to the acid required is given below. 
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