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Monodithiolen complexes of molybdenum and tungsten have 
always attracted significant scientific interest as firstly they 

can potentially be adapted as artificial molybdopterin/tungstopterin 
cofactors and secondly their crystal structures can provide 
powerful information about the coordination sphere in the natural 
Mo/W cofactor. With this information a better comprehension 
of the reaction mechanisms as well as the physicochemical 
properties of the natural enzyme can be achieved. So far the 
most accurate structural analogue of native molybdoenzymes´ 
first coordination sphere was designed by Holm et al in 2001 [1]. 
Today´s many challenges remain regarding the synthetic efficiency, 
structural accuracy and catalytic activity.In our lab, we developed a 
novel synthetic strategy for establishing Mo and W monodithiolene 
complexes. The synthetic success was supported by some notable 
crystal structures of those complexes and their metalprecursors 
[2]. Pre activated compounds 1 and 2 are isomorphous and 
crystalize in the P21/c space groups with clearly octahedral 
geometry and trans angles of 172.22(12)° to 176.38(14)° in 1 
and 171.9(4)° to 176.8(4)° in 2. The Bailar twist angle in 1 ranges 
between 54.95° and 60.43° and in 2 between 55.34° and 59.88°. 
The focal molecules 3 and 4, which were synthesized from 1 and 
2, respectively, by replacing the labile thf and one of the basal CO 
ligands, crystallize in the orthorhombic space group P212121. The 
geometry of the final compounds changes from clearly octahedral 
to decidedly trigonal prismatic, which is strongly associated with 
dithiolene complexes as evidenced by several related crystal 
structures [3-8], even though such complexes are extremely rare. It 
has to be pointed out that in the case of 3 and 4 the nearly perfect 
trigonal prismatic geometry is confirmed by the Bailar twist angle. 
Most surprisingly in 3 and 4 the torsion angles of the P-C-C-P 
moiety of dppe is close to 0 with only 7.3°. This indicates an almost 
planar arrangement which is extraordinary for dppe complexes.

Figure 1: [Mo(CO)3(dppe)(THF)] (1), [Wo(CO)3(dppe)(THF)] (2) top and 
[Mo(CO)2(cydt)(dppe)] (3), [Mo(CO)2(cydt)(dppe)] (4) bottom. Thermal 
ellipsoids are shown at the 50% probability level. H atoms are not shown for 
clarity reasons.[2]
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