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CHEMICAL COMMUNICATIONS

Electrophilic Reactions of Hexafluoroacetone

By A. F. JanzeN, P. F. RODESILER, and C. J. WiLL1s
(Department of Chemistry, University of Western Ontavio, London, Canada)

THE reaction of certain ketones with alkali metals
is known to yield ketyls, M+[R,CO~], which by
subsequent dimerisation give pinacols. Frye et
all have recently postulated that the dilithium
alkoxide of perfluoropinacol is an intermediate
in the reaction of hexafluoroacetone with tri-
methylchlorosilane and dimethyldichlorosilane in
the presence of lithium, the product in the former
case being 1,2-bis(trimethylsiloxy)tetrakis(tri-
fluoromethyl)ethane (I):

2(CF,),CO + 2Li + 2Me,SiCl —
2LiCl + Me,SiOC(CF3),-C(CF,),0SiMe,

I

Our own work has confirmed this result, and we
find that the disodium alkoxide of perfiuoropinacol,
readily formed by the reaction of hexafluoroacetone
with sodium in donor solvent, may be isolated as
a stable white solid giving an orange solution in,
e.g., tetrahydrofuran.

More surprisingly, however, we now find that
compound (I) is also produced by the reaction of
hexafluoroacetone with bis{trimethylsilylymercury,
(Me,Si),Hg. The reaction occurs under mild

conditions (dark, 24 hr. at 20°, sealed tube using
an excess of ketone as solvent) but is markedly
speeded up by ultraviolet irradiation. Assuming
that the first step is the production of trimethyl-
silyl radicals, a known reaction of the mercurial,?
the observed product could come from radical
attack on hexafluoroacetone, followed by dimerisa-
tion:

Me,Si+ + (CF3),CO —> Me,SiOC(CFy), — (I)

‘While such a process cannot be ruled out on
present evidence, we prefer a scheme involving
electron transfer to give an intermediate hexa-
fluoroacetone ketyl, which by its ready dimerisa-
tion would give the product system:

Me,Si. + (CF,),CO - Me,Sit + (CF;),CO~
2(CF;),CO~ — (CF;),C—C(CFy),
o-o-
lMe,,Si*-
Me SiOC(CF,), C(CF3),0SiMe,

In support of an electron-transfer mechanism of
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this type, we find that the mercurial reacts very
rapidly with trifluoroiodomethane (dark, <5 min.
at 20°, sealed tube, in an excess of CF,I) the main
products being trimethylfiuorosilane and tetra-
fluoroethylene. One possible route to these com-
pounds would be through the intermediate
trimethyltrifluoromethylsilane:

Me,Si. + CF,I - Me,SiCF, + 1.
2Me,SiCF; - 2Me,SiF + C,F,

Such ready decomposition of this intermediate
must be regarded as extremely unlikely, however.
The corresponding tin compound, Me,;SnCF,, is
known to be stable at its boiling point of 101°
and to decompose slowly at 150°3% while the
germanium analogue, Me;GeCFy,, is stable above
200°.4 It is improbable, therefore, that the silicon
compound would decompose rapidly at 20°.

If, however, an electron-transfer mechanism is
postulated, the observed products may readily be
accounted for through decomposition of the
unstable intermediate CF4~ ion:

(Me,Si),Hg + CF I —
Me,Si. 4+ .CF, + Me, SiHgl
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MegSie + CF3; — MegSit 4 CFy-
2 CFy3~ - C,F, + 2 F-
MegSit + F~ — Me,SiF

Consistent with this theory, we find that reaction
of bis(trimethylsilyl)mercury with pentafluoro-
bromobenzene (dark, 7 days at 20°) gives tri-
methylpentafluorophenylsilane (679, yield, identi-
fied by spectroscopic comparison with previous
reports®). In this case, any -electron-transfer
reaction would give the pentafluorophenyl ion,
and the greater stability of this, compared with
the trifluoromethyl ion, would reduce the possi-
bility of fluoride elimination and subsequent
decomposition.

We suggest, therefore, that the extremely
electrophilic nature of hexafluoroacetone, associ-
ated with the presence of two trifluoromethyl
groups, may be a dominant feature of the
chemistry of this reactive compound. In reactions
where the products are derivatives of perfluoro-
pinacol, the possibility of an intermediate ketyl
may warrant consideration.
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