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Summary: Two novel ions are described by the crystal structure of
XezF]]+AuF6'. The anion is essentially octahedral. The cation can be

approximately described as two XeF5+ jons linked by a fluoride ion.

. In a recent commuhication from these']aboratories] we reported the
novel oxidat1on state (+5) of gold, as represented in the AuF6 on. We

have now solved the crysta1 structure of the Xe2F11 AuF6 salt,

Crystal data: F]7AuXe2, = 782.5, orthorhomb1c, as= 9.115(6); b =
8.542(25), ¢ = 15.726(20) A, ¥ = 1224 A%, z = 4,.D_ = 4.24 g em™>, space

group Pnma. The estimated errors in the cell dimensions reflect changes
of these dimensions in the course of the data collection. Three dimen-
sional Mo Ka X-ray data from fouI;d1fferent crystals were collected on a
four-circle automatic d1ffractomete}”> Absorpt1on corrections were applied
and the data averaged Solut1on of the three d1mens1ona1 Patterson func-
tion, fo110wed by least-squares ref1nement 1ocated ‘the heavy atoms. A 3

difference Fourier revealed the F atoms. Final least -squares ref1nements,

including anisotropic temperature factors for all atoms, yielded a
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conventional R factor of 0.035 for 862 independent reflections for
which I > 3o{(I) (R = 0.052 for the 1140 data including zero weight data).
The standard deviation of an observation unit weight = 1,36. The
structure reveals Xe2F11 and AuF units which are suff1c1ent1y well
separated to justify the salt formu]at1on. The structura]_unit is shown
in the Figure. Each ion in this structure is described for the first
time. |

As may be seen from the Figure, tﬁe anion is essentially octéhedra].
This is in keeping with the t —Qﬁf configuration of Au(V) and is as anti-
cipated from the vibrational spectroscopm1 and Mossbauer stud1es2 The
average Au F interatomic d1stance -of 1.86 A in the anion is slightly
shorterwthan the average Pt-F distance of 1.89 A reported3 for the anion
“in XeF5 PtF6 _ _
A]though proof3 that XeF6 PtF5 was the salt XeF5 PtF6 » Suggested
 1 that 2XeF6 PtF5 was probably XezF]] PtF6 , efforts to obtain suitable

4,5,6

s1ng]e crystal crysta]s of this and re]ated compounds "’ had failed

7 As may be seen from the Figure, the cation consists of two

("“L

approx1mate1y square-based pyram1da1 XeF5 groups linked by a common

h1therto

" fluorine atom (F7). It is of interest that this bridging F atom subtends
approximately the same anglé ( ~146°) to each of the axial XeF bonds,
as do the F atoms which make close approach tothe'Xer+ jon in its

sa1t58 9 ]0,

Furthefmbre,'the approach of thg angle Xe(1)-F(7)-Xe(2)
[169.2(2)°] to linearity, indicates that the thdge bdqd may be close
to the ionic form XeF5 F- Xer
-Although each XeF5 group in the complex cation departs significantly
from the 1deal 94v symmetry of the XeF5 cat1on8, each is st111
vy,

X R
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chara@terizéd by F Xe~F angles of~80°. On the other

axial™"" " equatorial

hand, the cis F equatorial angles, in the Xefg species

equator-ial'x':"'F
of Xe2F1]+, are not equivalent. Curiously, the greatest cis angle, of
each XeFg equatorial set, is that furthest from the bridging F atom (F7).
It.may be that the close appfoachfdf_the bridging F(7) atom (which
presumably has appreciable F~ chérécter) deflects the non-bonding Xe(VI)
valence-electron ﬁair from an axial position in each of the pseudo-
octahedral XeF5+-]ike componenis of Xe2F11+. These deflections would
be towards the bisectors of the F(3)-Xe(1)-F(3') and the F(5)-Xe(2)-F(5')
angles. Such deflection of the e]ectron pairs could also account for the
lengthening of the Xe(1)-F(3) and Xe(2)-F(5) interatomic distances and
the shortening.of the Xe(1)-F(2) and Xe(2)-F(6) distances. In Xer+
the Xe-F eduatoria1 distances8 are ~ 1.84 K

As may be seen from the Raman data given in the Table, the complex
4XeF6-PdF4 (ref. 11) contains essentially the same cation as Xe2F1]+AuF6'

and may, therefore, be confidently formulated as'(Xe2F11+)2PdF62'

The

F bridging of two XeF5 groups in the Xean+ cation appears to be
characterized by a 'bridge stretch‘ at ~ 360 cm']; but, in keeping with fK/
the observed structure,‘the complex cation otherwise behaves vibration-

ally, like two weakly coupled XeF5+ species. .

It seems probable that all XeFé complexes with fluoride ion acéeptors

will prove to be either XeF5+ or XezFH+ salts. In particular, the

2XeF6'MF5 and 4XeF6-MF4 complexes reported by Cady and hié coworkers4’6
are very probably XezF.”+ salts.
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TABLE

Raman Spectra of Xean+ Salts and Related Species (shifts in cm"‘)

3MBlug) M v v e, 309w
274(\3§)w...........269w
243(\_15) ms « .. 285w

-~ (a) L. E. Alexander and I. R. Beattie, J. Chem. Soc.(A),

. L]

1971, 3091. _ '
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= " -t - e06-w | 606 w 600 s
| Lo ‘a F591 s 595 vs  595(y;) vs
602(y,) sh * - 50 ms . . . . .. =
= : -583 m Tt e 590 vs
573(21) S .... 558ms ... 568 s
554(2_2) m ... 535s .. 546w
| 530(_\_{2) W
425 vw 412 w
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(To set alongside figure)

Anion
F9-Au-F9"
F8
F8-Au-F11
12
F10-Au-F11

F12

179.1(3)°
90.4(4)
91.6(6)
88.0(5)
89.2(5)
91.2(6)

Interionic Distances and Angles

Xel-F8
F9
Xe2-F12
F9

'Figure Legend:

2.64(1) A

3.27(1)
2.64(1)

3.52(1)

~ Cation

F1-Xel-F2
F3

F2-Xel-F2

‘ F3
F3-Xel-F3

‘Xe2-F7-Xel

F1-Xel-F7
F8
F9

deviations in parentheses)

79.6(4)°
79.0(4)
86.8(3)
8{.1(4)
9?.1(3)
169.2(2)

147.6(6)°
136.3(6)

132.2(3)

F4-Xe2-F6

F5
F6-Xe2-F6
F5
F5-Xe2-F5

F4-Xe2-F7

79.4(4)°
81.1(5)
88.6(3)
87.4(6)
89.9(3)

146.3(7)°

F12 139.8(7)

F9

135.9(2)

Figure The Structural unit of Xe2F11+AuF6' (estimated standard

A
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