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| tSaltS'of the chafluorobcnzene Catlon C6r6

By T. J. Richardson and Neil Bartlett

Inorganic Materials Research Div:.sion, Lawrence - Berkeley Laboratory . o
and Department of Chemistry; University of California, .
Berkeley, California 94720 -
Sunmary: Interactlon of OZAsF " with hexafluorobenzene in WF6 solution
ylelds a brlght yellow paramagnetic solld (g = 2. 0063) C6F6 AsF6 , crystals
of whlch are hexagonal (space group R3), w1th a, —‘10.55, <, =7.66 A |

V= 738.385, z =3, d_=2.53gcm>.

Althoughethe'unusually high electron affinitieS'offthe heavier transition . -
metal hexafluoridesv(particularly those of PtFg and IrFé)' suggested1 their
utility_ih synthesising salts of\the__C6F6+ ion (I ='9797ev)2, nevertheless
attempts by Jha to prepare C6F6+ PtF6- resuited invfaoile fluorination of the

C.F, by the FtF More recently_we have obtained a bright-orange solid from

3
6 6 60
interaction of IrF6 w1th C6F6 in tungsten hexafluoride solution, which we
believe to be C6F6 IrF6 . Unfortunately this compound decomposes quickly
on warming towards room temperature. 'Evidentiy the‘hexafluorometallate s
anions of the noble metals are too labile and too strongiy oxidizing for these

approaches to“C6F6+ salt synthesis to be effective. -

- Since the ASF6' “ion has con51derab1e kinetic stability it appeared that

‘the 02+ AsF6 salt, w1th its potent one-electron ox1dlzer 0 (E = 12, 2ev) ,
would be sultable for C6F6 generation. Thngsten hexafluorlde was ‘used as
solvent for the'hexafluorobentonc and as moderator for the vigorous react;on
(fluorocarbon:solventS'were less satisfactory in the latter function).. In a
'typical experiﬁeﬁt C6F6 -ahd MT6. were co-condensed onto OZASF6 powder at

-196 held in a Teflon FEP or L quartz Teaction vessel Oxygcn was evolved



quantitatively on warming towards 0°, according to the equation:

. WI: i | »
02A5F6 + C6F6 6 C6P6ASF6+ O2

The yield'of C6F6+ AsFG_ in preparations of this kind is ~ 40°/, :
The solid product is a bright-yellow powder which decomposes fully in 5-6

hous at ~ 20° but has been kept for several weeks at -15°.

Infrared specta of the freshly-preparéd powder'have absorption maxima
at 1490(br,s), 1240(w), 1190(m), 1030(s) and 700(vs), compared with 1531(vs),
1368(s) and 102(_)(Vs)cm_1 for the gaé—phase hexafluorobenzene molec‘ule5 and -

700 cn ! for hexafluoroarsenate ion.®

ESR épectra of dilute solutions in HF, as well-asvbf the pure sdlid,
exhibit an unresolved broad symmetric Signal at g = 2.0063. Bazhin et al
report7 that solutions of CF, “in superacids give resolved spectras‘with
g = 2.0038 whiéh they attribute to C6F6f. Accuraté bulk susceptibility
measurements have béen difficult to obfain becaUse'of'decomposition in the
'coursé of the maniﬁulation of the Sampies,»but the data show that the Curie
law is obeyed in the temperature rangé'3.8 to 71.5°K andAthét the magnetic
moment is in excess of 1.SB.N. (fhe thermai decomposition prbducts are
diamagnetic). |

The salt C6E6fAsF6- dissolves appreciably in anhydfous HF at'25°"and.
may be recrystallized from it by cooling. The resulting orange crystals, m;p.

09.1° (decom .),.shown to be indentical with the Original'powder by X-ray
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photography, are hexagonal, R3 (by Wbisscnberg photography) with
c, = 7.66(1)K, V= 738.38°, z=3, d_=2.55gen .
A complete structure dectermination is in progress but it is alrcady clear

a, = 10.55(1),
that the (76F6+ entity (which is expected to exhibit a Jahn-Teller distortion)
must either be disordered in its lattice placement or else possess threc-fold
axial symmetry.

In accord with its low ionization potential, nitric oxide (I=9.25 ev)4
interacts quantitatively with - CgFeAsFg:

F, AsF

! CeF AsFg 6

+ NO — NOAsF, + CcF,
the C6F6'being identified by infrared spectroscopy and the NO AsF6 by
its characteristic X-ray-powder and Raman spectra. '
The dioxygeny; fluoroantimonates .K&+ SbF,"  and 02* SbZFll')8
also oxidize CeFe (in WF6) to yield C6F6+ salts in almost quantitative
yield. The former yields a friablesolid and the latter a lower melting
material. The fluoroantimonatesare thermally more stable than the fluoroarsenate

but crystalline samples are more difficult to obtain.

This work was supported by The United States Atomic Energy Commission

and by The Committee on Research of The University of California, Berkeley.
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