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Thc majority of oxygen-containing rheniuni(VI1) 
compounds can be considered to be perturbations of the 
Ferrhenate ion, Reo4-, “g., Re03N2-, Re03S-, Re03X 
(X = F, C1, Br), and Rez07. Seven-coordinate ReF7,2n3 
six-coordinate ReOFjJ4 and five-coordinate Re02F34 
have been described, but no compound of stoichiometry 
Re03X3*- has been described, although Peacock,E when 
reporting the R e O 8 -  ion, considered that  ReO;3F32- 
should be capable of existence; both of the isoelectronic 
ions Tk703F33- and 0s03Fg- are 

The dissolution of perrhenic acid in concentrated hy- 
drochloric acid saturated with hydrogen chloride pro- 
duces a yellow solution from which cesium chloride pre- 
cipitates a pale yellow solid of stoichiometry Cs2 [Reo3- 
Cia]. The formation of the ion can be written 

ReOl- + ?HA + 3C1- -e Re03Cla2- + H20 (1) 

The salt dissolves in iyater or base to give a clear solu- 
tion without formation of black Reo2 suggesting that a 
rhenium(VI1) species is present. The salt turns white 
on exposure to the atmosphere. 

The octahedral ion may have two possible geometri- 
cal isomers : cis (Ca>.) and trans (CZv). Simplified group 
theory (omitting site symmetry considerations) predicts 
that  the cis ion should have 13 normal vibrations of 
specics 4 AI + ,42 f 3 E, the 5 E vibrations being 
doubly degenerate, and that there should be tn.0 infra- 
red- and Raman-active metal-oxygen and metal-chlo- 
rine stretching modes. Similarly, the trans ion should 
have 15 normal vibrations of species G A 1  + A2 + 4 B1 
+ 4 B2 with three infrared- and Raman-active metal- 
oxygen and metal-chlorine stretches. 

The infrared spectrum consists of an extremely broad 
absorption centered around S90 cm-I with a band width 
of about 100 cm-’. In the 400-250-~m-~ region bands 
Tvere found a t  314 (sh), 320 (vs), 334 (m),  360 (sh), and 
3‘70 (s) cm-l, but i t  was not possible to distinguish be- 
tween Re-Cl stretching bands and 0-Re-0 deforma- 
tion modes. 

The Raman spectrum of the solid has two sharp bands 
a t  925 (vs) and 895 (s) cm-I in the metal-oxygen 
stretching region and a series of bands below 400 cm-I 
at 387 (s), 366 (vs), 297 ( s ) ,  220 (vs), 187 (vs), and 154 
(s) cm-1. The two sharp bands in the metal-oxygen 
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stretching region is good evidence for a cis (C3“) con- 
figuration of the KeOsC122- ion. 

The preparation of the analogous fluoro anion mas 
attempted but without success even when liquid hydro- 
gen fluoride was used as the solvent. (The Raman 
spectrum of a solution of sodium perrhenate in 157, 
hydrogen fluoride was that  of the unperturbed Reo4-  
ion.) Addition of a solution of cesium fluoride to a 
solution of perrhenic acid both in concentrated hydro- 
fluoric acid with some additional liquid hydrogen 
fluoride present did not give an immediate precipitate. 
If the mixture was kept cool, large white crystals 
separated out after about 1 week. Analytical, infrared, 
and X-ray data confirmed that these crystals were 
cesium perrhenate. Using other cations, (CBH&As+ 
gave an immediate precipitate of the perrhenate, but 
R4N+ and R b +  gave no precipitate a t  all. The two 
most likely explanations as to why the fluoride cannot 
be obtained are: (i) the ion is too susceptible to hy- 
drolysis so that  an equilibrium such as that  of eq 1 is 
over to  the left; (ii) the salts are too soluble relative to 
the corresponding perrhenate to be obtained in the solid 
state. 

No attempt mas made to obtain the bromide or iodide 
since perrhenic acid partially oxidizes these hydrogen 
halides and is itself reduced. 

Experimental Section 
Infrared spectra of Sujol mulls were recorded using Perkiii- 

Elmer 4 5 i  and Grubb-Parsons “Spectromaster” instruments; 
Raman spectra wcre obtained using a Cary Model 81 spectroni- 
eter with an He-Se laser source. 

Dicesium Trioxotrichlororhenate (VII) .-Rhenium metal (John- 
son, Matthey Ltd. 99.5y0) (2 g) was dissolved in 100 vol of aque- 
ous hydrogen peroxide and the solution of perrhenic acid was 
evaporated to dryneqs on a hot plate. The residue was dissolved 
in 10 M hydrochloric acid (10 ml) and the solution was saturated 
with hydrogen chloride. T o  the resulting yellow solution was 
added a solution of cesium chloride (4 g) in hydrogen chloride 
saturated aqueous HC1 (10 ml). The mixture was allowed to  
stand overnight. The yellorv crystalline product was collected 
under an atmosphere of hydrogen chloride, washed with 10 M 
HC1, and dried in FUCUO over P4010 (4.15 g, 58T0). Anal. Calcd 
for Csg[ReOsCls]: C1, 17.5; Cs, 43.8; 0, 7.9; Re, 30.7. Found: 
C1, 17.1; Cs, 43.8; 0, 7.8; Re, 30.6. 
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Previous workers2l3 have noted a doublet in the visi- 
ble spectrum of Mn(II1) in excess fluoride, which has 
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