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Tetrahydrido-complexes of Molybdenum

By FiLipro PENNELLA
(Phillips Petroleum Company, Research and Development Depaviment, Bartlesville, Oklahoma 74004)

Summary The synthesis and spectral characteristics of
the complexes (PR,),MoH, (PR; = tertiary phosphine)
are described.

TERTIARY phosphine- and arsine-hydrido-complexes con-
taining more than three hydrogen ligands bonded to the
metal have been described for several third-row transition
metals.1?2  For second-row metals only one such complex,
(Ph4P);RuH,, has been reported,? but apparently it was not
isolated. 'We have now prepared the molybdenum hydrido-
complexes (PR,),MoH, (PR, = MePh,P, EtPh,P) and
{Ph,PCH,CH,PPh,),MoH, by the reaction of cis-(PRg),-
MoCl, and an excess of ligand in ethanolic NaBH,. The
complexes, recrystallized from CsHgMeOH, are yellow,
soluble in non-polar solvents and moderately stable in air.
They have been characterized by chemical analysis,
magnetic measurements, and i.r. and n.m.r. spectra.

The compounds are diamagnetic. They are characterized
as hydrido-complexes by theiri.r. spectra (vy g in the 1700—
1850 cm-1 region and 8y y in the 600—800 cm~! region);
thus (MePh,P),MoH, shows bands at 1800, 1714, 775, and
640 cm~1, which in the deuteride are shifted to 1293, 1235,
558, and 460 cm—, respectively. The diphosphine complex
was insufficiently soluble for n.m.r. measurements. The
high-field n.m.r. spectra of the monodentate phosphine
complexes in CgDy show a quintet pattern with an intensity

ratio 1:4:6:4:1, which for (EtPh,P),MoH, is centred at
7 1220, Jpu 34 Hz. Intensity measurements indicate 4
hydridic hydrogens per molybdenum.

Identical chemical shifts for all hydride ligands and
splitting patterns indicating magnetic equivalence of the
phosphorus nuclei have also been observed for the phos-
phine polyhydrido-complexes of third-row metals.1:2 The
high-field spectra! of (PR;);WH,, (PR;);ReH;, and
(PR,),0sH, show quartet patterns, but the hexaco-
ordinated (PR;),IrH; complexes give spectra which allow
determination of their stereochemistry.? Among hydrido-
complexes of the second-row metals, (Ph,P);RuH, shows
only a broad signal in the high-field region with the loss of
fine structure resulting from ligand dissociation in solution.*
The rhodium homologues of the molybdenum tetrahydride
(PR;),RhH [PR; = MePh,P,5 P(0O-aryl),®] also show a
quintet pattern, while the hexaco-ordinated ruthenium
homologue (MePh,P),RuH, gives a spectrum which
characterizes its stereochemistry.®

The apparent magnetic equivalence of the hydride
ligands, which has been attributed! to strong phosphorus—
phosphorus coupling or to rapid intramolecular rearrange-
ment of the hydride ligands, seems to be a phenomenon
widespread among transition metal complexes other than
tetra- or hexaco-ordinated.
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