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Abstract--The hexanuclear complex rhenium salt Cs3K[Re6(~3-S)6(~3-Teo.66So.34)2(CN)6] (1) 
has been prepared by the reaction of  Re6Te15 with molten KSCN and subsequent treatment 
with an aqueous solution of CsC1. Its crystal structure has been determined by X-ray 
structural analysis. The anion has the site symmetry 3. The Re6 octahedron is coordinated 
to six #3-S and two trans mixed /~3-X ligands of the refined composition 
66(3)%Te+34(3)%S.  In addition there are six almost linear terminal CN ligands in its 
environment. The Re- -Re  distances [2.630(2) ~] in the Re3 faces capped by the #3-X 
ligands are significantly longer than those in the faces capped by the p3-S ligands [2.615(2) 
A]. 

The rhenium telluride Re6Tel5 has long been 
known.1 3 The structure of Re6Te15 is characterized 
by the presence of the octahedral clusters and the 
[Re6Xs]L 6 units which are celebrated in the cluster 
chemistry of  rhenium and other early transition 
metals (Nb, Ta, Mo, W). 

The chemical properties of rhenium telluride 
have remained practically unknown. One of  us 
(V.E.F.) has previously studied the reaction of 
Re6Te~5 with bromine and obtained the cluster tel- 
lurobromide [Re6Te4Br4]Br6 in which the octa- 
hedral cluster was still retained. 3'4 In this work, 

* Author to whom correspondence should be addressed. 

we studied the interaction of Re6Te~5 with molten 
KSCN. 

EXPERIMENTAL 

Synthesis 

The cluster hexanuclear rhenium salt 
Cs3K[Re6(P3-S)6(/z3-Teo.66So.34)2(CN)6] (1) has been 
prepared by the following procedures. First, a 
related potassium salt was synthesized by heating 
in an evacuated and sealed silica tube the cluster 
hexanuclear rhenium telluride Re6Te15 with molten 
KSCN (the Re6Tejs:KSCN ratio was 1:8) at 
500°C for 24 h. The resulting mixture was washed 
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with hot  e thanol  for separation o f  the KSCN and 
excess KCN.  The potassium salt obtained was 
extracted with water and the dark-red solution was 
filtered. The r ed -b rown  single crystals o f  1 were 
precipitated by adding an aqueous solution o f  CsC1 
and then the solvent was slowly evaporated at 30 C. 

X-ray doCfraction measurements 

The structure o f  1 was determined by X-ray struc- 
tural analysis. A red b rown single crystal of  a rec- 
tangular  prismatic form was obtained by 
precipitation f rom a saturated aqueous solution. 
The unit-cell dimensions and the reflection inten- 
sities were measured by the s tandard procedure.* 
Absorp t ion  corrections were applied by using the 
D I F A B S  program ~ (transmission = 0.841 - 1.382). 
The structure was solved by direct methods using 
the SHELXS-86  program 6 and refined by the full- 
matrix least-squares method with an anisotropic 
approximat ion  for Cs, K, Re, Te, S a toms using the 
S H E L X L - 9 3  p r o g r a m ]  Reflections with Fh/,~ < 
6or(F) were omit ted and the remaining reflections 
were used in the refinement with the calculated 
weighting scheme. The a tomic coordinates  are 
deposited. Selected bond lengths and angles are 
given in Fig. 1. 

The powder  diffraction measurements  have been 
carried out  on a " D R O N - 3 M "  diffractometer (0/20 
scan with the fixed speed 1 ~ min-~, filtered Cu-K~ 
radiation).  

RESULTS AND DISCUSSION 

C o m p o u n d  1 has an ionic structure. The anion 
surrounded by the cations is shown in Fig. 1. It has 
the site symmetry  3 and the structure typical for 
Re6XsL6 clusters, s The Re6 octehedron is coor-  
dinated to six /t3-S and two trans/~3-X ligands o f  
the refined composi t ion  6 6 ( 3 ) % T e +  34(3)%S. An 
assumpt ion on the presence o f  a sulpur in these 
positions arises f rom the compar i son  of  the Re--l~)- 
X [2.675(6) ~]  and Re--(it3-Te) in Re~,Te~5 
[2.695(2) A2")] distances. In addit ion there are six 
almost  linear terminal C N  ligands in its environ- 

* C6Cs3KN6R%S66sTe132, FW = 2092.79, cubic, 
a = 17.757(2) /~, V = 5599(1) /~3, space group la3 (No. 
206), Z = 8 ,  D~=4.965 g cm -3, crystal size 
0.15 x 0.10 x 0.09 ram, "Siemens P3/PC", 2(Mo-K~), 
/~ = 316.79 cm ~, 0/20 scans with Vmm = 2.02' rain ~ up 
to 20 = 50 ° at room temperature, 4854 total and 834 
independent reflections (R~,,. = 0.0508), Rz. = 0.0782 for 
508 F,, > 6a(Fo), R(wF 2) = 0.1275, GOF = 1.517, w = 
l/[cr2(F~,) + 896 x 2819 x P], where P = (F~ + 2F,-')/3. 
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Fig. 1. The anion [Re6(,t/3-S)6(#3-Te066S034)2(CN)6] 4-  
a n d  its nearest cationic environment (1/8 part of the unit 
cell). The Cs+'"(/L3-S) contacts are shown as broken 
lines. Selected bond distances: Re--Re' ,  2.615(2), 
Re--Re", 2.630(2), Re--Te, 2.675(6), Re--S, 2.454(9), 

2.423(9), 2.442(9), Re--C, 2.10(4), C--N,  1.19(5) ~. 

ment. As a whole, c o m p o u n d  I may  be considered 
as a solid solution o f  trans-Cs3K[Re6S6Te2 
(CN)6] "0.51Cs3K [Re6S8 (CN),].  

The R e - - R e  distances in the Re3 faces capped by 
the/t3-X ligands are significantly longer than those 
in the faces capped by the /~3-S ligands [2.630(3) 
and 2.615(2) /~, respectively]. The latter are close 
to the value found in Re,S~ clusters (av. 2.607 and 
2.614/~ for A[Re6( / t3-S)sS2/2(S2)4 :z]  where A = R b  4 

and A = Rb2K2, respectivelyfl 2.617 and 2.616 /k 
for Li4[Re6(~t3-S)sS6::] l0 and Na4[Re6(/~3-S)~ 
$4~($2)~2]~). The Re--(/~3-S) distances (av. 
2.440 ~)  differ insignificantly f rom those found in 
the compounds  mentioned above ( ~  2.40 2.44/~). 

In our  opinion, the most  interesting feature of  1 
is the absence o f  full orientat ion disorder o f  the 
cluster anion (with S and Te uniformly distributed 
over all IL3 positions), as in some other  mixed-type 
[Re~,X~ ,,Y,,] clusters (e.g. [Re6(/t3-Se)8_,,(~t3-C1),] 12 
or [Re~,(It3-S)s ,,(~t3-C1),,]~3), despite the relatively 
high crystal lographic symmetry.  We suppose that  
the reason for this phenomenon  is the presence o f  
the relatively short  Cs + "'" (/~3-S) contacts  o f  3.564 
and 3.811 ~ (Fig. 1). These contacts  are permissible 
for sulphur (e.g. in Cs4[Re6(/~3-S)sSl.45Se135], there 
are C s " "  (/~3-S) contacts  of  3.31(1), 3.34(1) ~9) but 
evidently too short  for Te (which has a van der 
Waals radius ~0 .3  ~ longer than SH). At the same 
time, the #3-X ligands have no cations closer than 
4.4/~. Therefore,  it is reasonable to suggest that  the 
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o r ien ta t ion  o f  the cluster  an ion  is con t ro l l ed  by the 
cat ionic  env i ronment .  

The  p o w d e r  di f f ract ion da t a  (deposi ted)  show 
g o o d  agreement  with single crysta l  results.  This  
means  tha t  the crysta l  used for  the X- ray  s t ructura l  
analysis  is representa t ive .  
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