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Synthesis and Structure of a Pyridine Complex of Trinuclear Molybdenum Cluster [Mo3S,Cl,(py)s)
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A pyridine complex of trinuclear molybdenum chloro sulfido cluster
[Mo,S,Cl,(py)s] has been synthesized by the excision reaction of a solid state cluster
compound Mo,S,Cl, with pyridine and triphenylphosphine. The structure has been

determined by the single crystal X-ray structure analysis.

Many incomplete-cubane type [Mo,S,]** clusters have been obtained by various methods.?) Tertiary
phosphine complexes, [Mo,S,Cl,(PR,),L._ ], (R = Et, L = MeOH, x = 3, 4;Y R = Et, Ph, L = H,0, x
= 3%) (1) have been synthesized by the excision reaction of a solid state cluster compound Mo,S,Cl,%
(2) with tertiary phosphines in tetrahydrofuran. Meanwhile, a combination of sulfur abstraction by tri-
phenylphosphine and ligand substitution has been applied to [Mo,S,Brg]?~ for the preparation of various
[Mo,S,]* cluster complexes.®) In the present study, we used triphenylphosphine and pyridine in the
excision reaction of 2, and obtained a new trinuclear cluster complex with pyridine ligands, [Mo;S,Cl,(py)s]
(3).

All manipulations were carried out under an inert atmosphere. A mixture of 0.25 g of 2, 0.37 g of
triphenylphosphine, and 12 mL of pyridine was stirred under reflux for 3 h to give a green suspension.

Pyridine was removed under reduced pressure and the residue was washed with hexane. The resulting

powder was recrystallized from dichloromethane to afford green crystals in 33% yield.
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Fig. 1. ORTEP drawing and selected bond distances (A) for [Mo,S,Cl,(py)s] - CH,Cl,.
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The UV-visible spectrum shows absorption maxima at 664 nm (¢ = 2.8x10? M~'cm™') and 397 nm (e =
4.6x10° M~1cm™1).

The single crystal X-ray structure analysis of 3% has shown that the crystal contains 1 mol of
dichloromethane as a crystallization solvent. The ORTEP drawing and the selected bond distances are
shown in Fig. 1. The Mo, core bound with one u3-S and three us-S ligands is a regular triangle. The
Mo-Mo bond distances are near those in 1 (2.758-2.790 A).2®) Four chloro and five pyridine ligands are
coordinated to the cluster core in an asymmetric manner. The pyridine rings are almost perpendicular to
the Mo triangle to minimize the steric hindrance between them. The oxidation state of molybdenum is
+4, and the skeletal electron count is 6.

Both 1 and 3 have five coordination sites for neutral ligands, which are absent in the starting
compound 2. Three of the sites are generated by the abstraction of a sulfur atom from each psz-S2
ligand by tertiary phosphines. Other two sites are generated by the cleavage of chloro bridges connecting
the cluster units. In the formation of 1, tertiary phosphines act also as the reagent for the cleavage, and
coordinate to the cluster unit.? However, in the formation of 3, the resulting ligands are only pyridine, and
triphenylphosphine does not coordinate. Thus, if we assume the reagents which cleave the bridges remain
as the ligands, the reagent for the cleavage is pyridine. If this is the case, pyridine and triphenylphosphine

play different roles in the excision reaction.
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