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Summary The preparation of ReOCl,, by photodecom- 
position of ReOC1, and other methods, is described. 

FOLLOWING the preparation of the first complexes of 
ReOCl,,' many reports of further complexes appeared,, but 
so far there has been no report of the successful preparation 
of ReOCl,. Edwards et aZ.* recently reported a number of 
methods which were used in attempts to prepare ReOCl,, 
but which were unsuccessful. We have independently used 
these same methods, also with no success, but we have 
found three methods for the successful preparation of 
ReOCl,. We have also shown that ReOCl, exists in at 
least two different solid forms. 

The first two methods of preparation involve the reaction 
of Re& with ReO, or ReC1, with ReO, a t  300' in sealed 
tubes. These reactions are not clean; depending on the 
ratio of the reactants varying amounts of ReO,Cl, ReOCl,, 
Re,Cl,, and even rhenium metal are produced, and ReOCl, 
is rarely the major product. However, it is possible to 
separate ReOCl, from the other products by careful trap to 
trap distillation in vacuo, and most of our work has been 
done on ReOCI, produced by these methods. 

More recently we have discovered a third, and far more 
satisfactory way of producing ReOCI, by the photodecom- 
position of ReOCl, using 3500 A light. Yields of greater 
than 50% can be obtained by irradiating 1 g of ReOCl, for 
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12 h in a Rayonet Photochemical Reactor with 16 RPR 
3500 A lamps. 

ReOCl, was usually obtained at room temperatures as 
purple frost-like plates and we designate this form a-ReOCl,. 
It was difficult to obtain a good i.r. spectrum of this material 
as it decomposed very rapidly to other oxochlorides during 
the preparation of the i.r. sample. However, a peak was 
always observed in the i.r. spectrum at 1018 cm-l and in 
some samples this was the only peak in the 850-1050 cm-l 
region; we assign this to a terminal Re-0 stretch of 
a-ReOC1,. Analyses for Re and C1 and determination of 
the oxidation state of Re by neutron activation* were 
consistent with the ReOC1, formulation. The powder 
pattern of a sample of a-ReOC1, (Table) showed a super- 
ficial resemblance to that of monoclinic MoOCl,,li but a 
detailed examination suggests that the two compounds are 
not isomorphous. 

On standing in  vacwo, the purple "frost" forms thin 
dichroic purple grey, plate-like crystals by vapour-phase 
transport. This second form of ReOC1, (designated 
p-ReOCl,) has a powder diffraction pattern quite different 
from that of a-ReOC1, (see Table). A single-crystal X-ray 
study shows that the compound is triclinic with a = 6.10 

and 2 = 4. The volume of the unit cell is 459.1 A,, which 
is very close to that of MOOC~,.~ The unit-cell parameters 
appear to be related to those of monoclinic MoOCl,. How- 
ever, a comparison of the intensities of the individual 
reflections as well as a comparison of the powder diffraction 
patterns show clearly that the structures must be quite 
different. 

The i.r. spectrum shows a peak at 1018 cm-1, which we 
assign to a terminal Re=O stretch. 

p-ReOC1, appears to be more stable than a-ReOCl,, and 
melts at 78O with only minor decomposition. At  higher 
temperatures, in vacuo, and on dissolution in CCl, or TiC1, 
both forms of ReOCl, decompose readily to yield ReOCl,, 
Re,Cl,, and Re0,Cl in a reaction such as 

5ReOC1, + #Re,Cl, + 2ReOC1, + Re0,CI 

However, at room temperature in vacuo, a-ReOC1, can be 
sublimed into a liquid-nitrogen-cooled trap, yielding a pale 
straw-yellow solid, which decomposes above -4OO to give 
a-ReOC1,. The yellow solid can be trap-to-trap distilled a t  
temperatures below -440'. Analysis has shown that the 
Re : C1 atom ratio is 1 : 3 and in view of its ready re-con- 
version into a-ReOCl,, the material may be the ReOC1, 
monomer. The instability and small quantities which we 
have obtained so far have precluded further physical 
examination. 
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