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through synchronous rotations of the two rings around 
the single bonds connecting them to the carbonyl group. 
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On the Nature of the Lead Tetrafluoride 
Fluorinating Agent. Isolation of Lead(IV) 
Diacetate Difiuoride1 

Sir: 
Growing interest in lead tetrafluoride as an agent for 

adding fluorine to olefinic bonds2 prompts us to report 
our observations on the nature of this substance. 
Dimroth and Bockemuller3 introduced lead tetrafluoride 
to organic chemistry. Owing to the difficulty of pre
paring and handling lead tetrafluoride in the dry state, 
these investigators prepared what they assumed to be 
this compound in situ by reaction4 of liquid hydrogen 
fluoride with a solution of lead tetraacetate in chloro
form at 0°. Among other things, they claimed3 that 
their preparation of lead tetrafluoride saturated the 
double bond of 1,1-diphenylethylene to give the corre
sponding vicinal difiuoride, l,2-difluoro-l,l-diphenyl-
ethane (1). Recently, their reagent was shown by us6 

to react with 1,1-diarylethylenes to afford, in fact, re
arranged geminal difluorides. For example, 1,1-di
phenylethylene yielded l,l-difluoro-l,2-diphenylethane 
(2). In the course of our study of the mechanism of 

Ph2CFCH2F PhCF2CH2Ph 

1 2 

this rearrangement some doubt arose whether the in 
situ produced fluorinating agent was actually lead tetra
fluoride. Accordingly, an examination was under
taken of the action of preformed lead tetrafluoride on 
1,1 -diphenylethylene. 

We have now found that a chloroform solution of 1,1-
diphenylethylene does not react with preformed lead 
tetrafluoride6 under conditions that lead to the forma
tion of 2 with the in situ generated reagent.3,s Addition 
of hydrogen fluoride or of boron trifluoride etherate to 
the mixture of olefin and preformed lead tetrafluoride 
was without effect. On the other hand, and of par
ticular interest, when glacial acetic acid (1-4 mol) was 
added to this mixture, fluorination proceeded smoothly, 
and rearranged difiuoride 2 was isolated in approxi
mately the same yields6 (27-44%) realized with the 
reagent generated in situ. These experiments demon-
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strate convincingly that the fluorinating agent produced 
by the lead tetraacetate-hydrogen fluoride system can
not be lead tetrafluoride. Furthermore, the results 
suggested that a compound of the type Pb(OAc)nF4-^ 
was probably the agent responsible for the fluorination. 

We report herein the isolation of such a compound, 
namely lead(IV) diacetate difiuoride, Pb(OAc)2F2 (3), 
from the lead tetraacetate-hydrogen fluoride system of 
Dimroth and Bockemuller.3 Treatment at 0° under 
anhydrous conditions of a stirred solution of lead 
tetraacetate (24.7 g, 0.056 mol) in 50 ml of purified 
chloroform with 4.4 ml (0.22 mol) of liquid hydrogen 
fluoride causes 3 to separate as a white crystalline solid. 
The reaction is complete within 30 min and affords 18.2 
g (90%) of product7 with a sharp but variable decom
position point in the range 190-210° (sealed capillary 
tube, bath preheated to 180°). Anal. Calcd for 
C4H6F2O4Pb: C, 13.22; H, 1.65; F, 10.47; Pb, 57.08. 
Found: C, 12.63; H, 1.62; F, 9.64; Pb, 56.93. 

The characterization of the product as lead(IV) di
acetate difiuoride rests on its elemental analysis and the 
following spectral and chemical properties. The in
frared spectrum (Nujol and halocarbon oil mulls) dis
plays peaks at 1382 and 1525 cm - 1 characteristic of a 
lead(IV) carboxylate8 in which the carbonyl oxygen 
atom is chelated to lead; another strong peak at 358 
cm - 1 is consistent with the presence of the Pb-O 
linkage.9 The mass spectrum10 of 3 (the peak heights 
of parent molecular ions, m/e 362, 363, and 364, are 
proportional to the natural abundance of lead isotopes) 
indicates that lead(IV) diacetate difiuoride is monomeric 
in the gas phase. However, the fact that 3, unlike lead 
tetraacetate, is insoluble in the common organic solvents 
suggests that the compound may not exist as the mono
mer in the solid state.11 

Chemically, lead(IV) diacetate difiuoride is a very 
reactive compound. It turns brown instantly on ex
posure to air and, in this respect, is more reactive than 
lead tetraacetate. Water converts 3 immediately to 
lead dioxide, hydrofluoric acid, and acetic acid. Glacial 
acetic acid transforms lead(IV) diacetate difiuoride into 
lead tetraacetate in nearly quantitative yield. Par
ticularly noteworthy is the observation that a suspension 
of 3 in chloroform at 0° converts 1,1-diphenylethylene 
to rearranged difiuoride 2 in yields approximating those 
obtained with the fluorinating agent generated in situ. 

Our investigation of the chemistry of lead(IV) di
acetate difiuoride is continuing with particular emphasis 
on a comparison of its behavior with that of lead tetra
acetate toward various classes of compounds. 
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