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The Preparation of the WeGI,- Ion 
By P. W. FRAIS and C. J. L. LOCK* 

f Institute fov  Ma.terials Resea46, McMaster University, Hamilton, Ontario, Canada) 

and A. GUEST 
(Depai&nant of Ckepnistvy, University of the West Indies, i%!lona, Jamaica) 

Swnwzavy The ion ReC1,- has been prepared in the 
compound [PCl,] [ReCI,] obtained by the reaction of 
PCI, and ReCl,. 

ALTHOUGH the ion ReF,- is known, as are the ions WCl,- 
and MoCI,-,~ there has been no report of the ReC1,- ion. 
Attempts to prepare the ReC1,- ion by treating ReCl, with 
alkali-metal halide salts have been unsuccessful, yielding 
instead Reel 62-.1 

Machnier2 has reported that the reaction of rhenium metal 
and phosphorus pentachloride in a sealed tube a t  500" 
yielded ReCl,,PCI,. We have shown that if the reaction 
was carried out with an excess of chlorine present a different 

compound was obtained which we have shown by analysis 
to be RePCI,,. The same compound was synthesised by 
direct interaction of ReCI, and PCI, at  300" in a sealed tube. 
The compound was easily purified. Excess of phosphorus 
chlorides was removed by pumping a t  rooni temperature, 
and RePCI,, was sublimed slowly in uacuo at  150". Thus, 
RePCI,, is rnuch more stable than the ReCI,-SbCl, reaction 
product which under similar conditions yielded KeC14.3 

Despite the volatility of RePCI,,, spectroscopic studies 
suggest that the cornpound is ionised in the solid state as 
[PC1,+] [ReCI,-I. The i.r. spectrum is suinmarised (Table), 
with data for Cs,ReCI,. The strong peak at  649 cm-l is 
too high to be caused by an Re-C1 vibration4 and too low 
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for an Re = 0 vibrati on5 arising from oxygen contamination 
of the product. PCl, vapour,, PC137 and POC137 do not 
absorb in this region but an absorption a t  about 649 cm-l is 

T h e  i.r. spectra of RePCI,, and Cs2ReC1, 

CS2ReC1, 
Assignment (Ref. 9) This work RePCI,, 
v3  (Pa,+) . * 649 
v2 + v3 .. 584m.w 584 w. 582 w. 
v3 4- v g  . . 473 w. 486 V.W. 490 V.W. 
v3 .. . . 313v.s. 311 V.S. 318 V.S. 
v4 . .  . . 172 s. 170s. 161 s. 
Units: cm-l. 

characteristic of the PC14+ ions and similar bands have been 
observed at 650 and 640 cm-l for [PCl,+][VOCI,-] and 
[PCl,+] [VCl,-] .* The peaks in the far4.r. region have been 
assigned to ReC1,- modes by comparison with the ReClG2- 
ion? The increase in v3, and decrease in v4 on oxidation 
have been observed previously for WCl 62-/Wc16- 4 3 5  and 
I.rC163-/IrCl ,2-.5 

0.0108 M- and 0.0048 hf-Methyl cyanide solutions of 
RePCl,, had molar conductivities of 104 and 121 ohm-l cm2 

giving a value at infinite dilution of ca. 1340hm-lcm2 
which is very similar to that for [PCl,f][SbCl,-] and 
consistent with a univalent electrolyte.lO The conductivity 
decreased slowly with time, the stronger solution showing 
a 20% decrease in three days and this was accompanied by 
a decrease in the red colour of the solution. We postulate 
that this is caused by oxygen or water, since exposure to 
air causes the same reaction to occur in a few minutes. 

Over the temperature range 92-290K the magnetic 
susceptibility of [PC14+] [ReCl,-] obeys the Curie-Weiss 
Law within 1%, with a Curie constant of 0.904 and Curie- 
Weiss constant of 60°. ,Fceff ranges from 2.11 B.M. a t  92K 
to 2-47 B.M. at  290K. The results are reasonable for a d2 
ion in a close-to octahedral field with a medium antiferro- 
magnetic interaction. The interaction is less than that 
observed for WCl,2-11 salts but is to be expected because 
of the size of the PC14+ cation. 

Attempts to prepare other salts of Re&- have so far 
been unsuccessful ; alkali-metal halides reacted with 
[PCl,+] [ReCl,-] to give ReC1,2- salts, and organic arnmon- 
jum. phosphonium, or arsonium ions gave black tars. 
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