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The coordination chemistry of molybdenum and tungsten 
sulfides and also selenides is well-developed with extensive 
descriptive chemistry and detailed spectroscopic and mechanistic 
investigations.' Studies of the corresponding tellurides are quite 
undeveloped and most have occurred in the last 10 years2 Many 
of the traditional reagents in sulfidefselenide chemistry, such 
as H2Y or MYd2- (M = Mo, W; Y = S, Se), are not simply 
transferable to molybdenum/tungsten telluride chemistry.2a Our 
recent efforts therefore focused on the development of a high- 
temperature technique to synthesize solid-state molybdenum/ 
tungsten tellurido halides as starting materials for the preparation 
of molecular complexes by extrusion. This approach has been 
developed for sulfur and selenium analogs. For instance, 
polymeric chain compounds M ~ Y ~ X ~ X ~ D  (M =Mo, W; Y = S, 
Se; X = C1, Br, I) were prepared by direct combination of the 
 element^.^ Procedures have been developed for the conversion 
of the latter into molecular complexes with M3@3-Y)(~2-Y2)3~+ 
and M3(~3-Y)@2-Y)3~+ cluster cores! Recently, the prepara- 
tions of the first triangular cluster complexes containing Re$+, 
V3S7, and also Ti30S6 cores were r ep~r t ed .~  There are no 
examples of compounds with M3Te7 cluster cores. The number 
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of known solid-state molybdenumftungsten tellurido halides is 
limited; examples are (i) Mo4Te7Xg (X = C1, Br) with 
Moz(Te&(TeX) chains, (ii) WzOzTe8rs with (WOTe4Br), 
chains,6 and (iii) octahedral cluster compounds [MO&Te]X6/2 
(X = C1, Br, I)7 and [Mo6Teg-,Xx] (x = 1-3).8 

In this paper, we have used a simple method starting from 
the elements for the synthesis of tellurium-rich triangular cluster 
compounds of molybdenum with the Mo3@3-Te)(U~-Te2)3~+ 
cluster core. The novel tellurium-rich compounds Csz.~K2[Mo3- 
Te7(CN)6]12,5*3HzO (l), CS~[MO~T~-/ (CN)~]I*~HZO (2), and 
CS~.~[MO~T~~(CN)~]I~,~-~HZO (3) were obtained by the reaction 
of aqueous cyanide with a solid-state product of the high- 
temperature reaction of molybdenum, tellurium, and iodine 
(Mo:Te:I = 3:7:4) at 380 0C.9 
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= 3.576(1) A) result in the formation of the ion pairs 
{ [Mo~T~~(CN)~, ] I}~- . '~  Short contacts also take place between 
equatorial Te(3) atoms and I(2) (Te(3)-1(2) = 3.4995(8) A) 
(supplementary Figure Sl). These short contacts lead to the 
formation of practically linear fragments I( l)-Te(2)-Te(3)-1- 
(2)-Te(3)-Te(2)-1( l), with angles I( l)Te(2)Te(3) = 169.32- 
(3)", Te(2)Te(3)1(2) = 166.76(3)", and Te(3)1(2)Te(3) = 
178.86(5)". It is worth noting that the short contacts are realized 
despite the electrostatic repulsion between the anions. The Te-I 
distances are substantially shorter than the sum of van der Waals 
radii (4.35 &.I5 These rather strong interactions play an 
important role in the crystal packing and lead to the formation 
of quasi-two-dimensional layers. The adjacent layers, formed 
from anionic fragments, are held together by ionic interactions 
with the cations. There are also rather short interlayer 
Te(2)-Te(2) contacts at 3.832(1) A. 

Finally, we note that comparison of the reactivities of the 
complexes isoelectronic and isostructural with M3Y74+ (M = 
Mo, W; Y = S, Se, Te) cluster cores is of considerable interest. 
Previous results demonstrate a tendency for the M3Y44+ (Y = 
S, Se) cluster compounds to form by the reaction of M3Y74f 
cluster compounds with cyanide and phosphines (chalcogen- 
transfer reactions).I6 In contrast, the M03Te7~+ cluster fragment 
demonstrates an extraordinary stability in aqueous cyanide under 
heating to 130 "C (in a sealed tube) or with water-soluble 
phosphine PR33- (R = 3-sulfonatophenyl) and with PEt3 (in 
CH30H). 

Figure 1. ORTEP drawing of the {[MoJT~~(CN)~]I}~.  anion showing 
the atom-labeling scheme for selected atoms. All atoms are represented 
by 50% probability thermal ellipsoids. 

The structure of 3 was determined by single-crystal X-ray 
diffraction.'O The cluster anion [M03@3-Te)@2-Te2)3(CN),#- 
(Figure 1) has C3" symmetry with the three Mo atoms (Mo- 
Mo = 2.891(2) A) defining an equilateral triangle and with the 
Te( 1) atom apical (Mo-Te( 1) = 2.696( 1) A). Each molybde- 
num is coordinated by two carbon atoms of the cyanide ligands. 
The Te(2)-Te(3) distance of 2.688(2) A is comparable to those 
of other v2-Te2 complexes,'' and on the basis of Te-Te 
distances in Te2 (2.59(2) & I 2  and elemental tellurium (2.835 
&,I3 the Te-Te bond order in 3 is between 1 and 2. The three 
p2-Te2 ligands are coordinated asymmetrically in such a way 
that three Te(3) atoms lie in the Mo3 plane (equatorial position) 
(Mo-Te(3) = 2.816(1) and 2.806(1) A) and three Te(2) atoms 
lie on the side of the Mo3 triangule that is opposite the apical 
Te( 1) atom (axial position) (Mo-Te(2) = 2.738(1) and 2.756- 
(1) A). Moreover, Te2 ligands axe strongly tilted toward the 
M03 plane and three axial tellurium atoms form a cavity. The 
short contacts between axial Te(2) atoms and I( 1) (Te(2)-1( 1) 
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