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Synthesis and Crystal Structure of Hexakistrimethylphosphine(dihydrido)-
p-dihydrido-dimolybdenum(ir)(Mo—Mo)+t

By Ricaarp A Jones, Kwok W CHiu, and GEOFFREY WILKINSON,*
(Chemastry Department, Imperial College of Science and Technology, London SW7 2AY)

and ANITA M R Garas and MicHAEL B HURSTHOUSE,*
(Chemastry Depariment, Queen Mary College, Mile End Road, London E1 4NS)

Summary The interaction of dimolybdenum tetra-acetate,
Mo,{(0O,CMe),, with sodium amalgam 1n tetrahydrofuran
i the presence of an excess of trimethylphosphine under
hydrogen (3 atm) yields the dimeric phosphine hydride
(MeyP);HMo{u-H),MoH(PMe,),;, whose structure has been
determined by X-ray diffraction methods

ALTHOUGH many dinuclear transition metal phosphine
hydrides contamning both bndging and terminal M-H
bonds are known,! none has previously been reported for
molybdenum  For molybdenum, however there are some
dinuclear hydrides having 7-C;H;,2 CO,® or CI* ligands as well
as mononuclear species with tertiary phosphines such as
MoH,(PMePh,), *

The 1nteraction of dimolybdenum(ir) tetra-acetate,
Mo, (0,CMe),, with sodium amalgam 1n tetrahydrofuran in
the presence of an excess of trimethylphosphine under
hydrogen (3 atm) yields the dimeric phosphine hydrnde
(Me,P);HMo(pu-H),MoH (PMey);, (1), in high yield Usmg
Ru,(0,CMe),Cl or [RuO(0,CMe)(H,0);]0Ac 1nstead of
Mo,(O,CMe), under similar conditions only monomeric
c1s-RuH,(PMe,), 1s obtained, while Cr,(O,CMe),, Rh,(0,CMe),,
and Re,(0O,CMe),Cl, decomposed

Unlike the moderately air stable Mo!¥ hydrides,® (1) 1s
pyrophoric 1n the solid state and 1t reacts readily with
alkyl halides, CO, olefins, acetylenes, and H,S Although
H, 1s rapidly liberated on treatment with HBF, (409, aq )
and the salt (HPMe,) BF, formed, no molybdenum-contain-
ing species have so far been 1solated The structure of this
yellow crystalline material has been determined by an
X-ray diffraction study

Crystal data C,gHzMo,Pe, M 65239  Orthorhombac,
space group Pbca, a = 12-133(6), b = 14 892(4), ¢ =
17-692(5) A, U = 3196-7A3, Z =14, D¢= 136 gcm™3,

t+ No reprints available

F(000) = 1360, u(Mo-K,) = 99cm~! The structure was
solved and refined by standard methods, using 3129 unique
intensity data recorded on a CAD4 diffractometer 1n a
manner described previously ¢ Non-hydrogen atoms were
refined anisotropically, hydrogen atoms were located on
difference maps and refined 1sotropically The final R
value 1s 00362 for 2388 data with I > 15¢(/) §

1

Ficure The molecular structure of Mo,H,(PMe,)s Some
important bond lengths Mo-Mo 2 194(3), Mo-P(1) 2 430(3),
Mo-P(2) 2 430(3), Mo-P(3) 2 413(3), Mo-H(1B) 1 43(2), Mo-H-
(1B) 161(3), Mo-H(1T) 1 82(4) A

1 The atomic co-ordinates for this work are available on request from the Director of the Cambridge Crystallographic Data Centre,
University Chemical Laboratory, Lensfield Road, Cambrnidge, CB2 1IEW  Any request should be accompanied by the full hiterature
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The structure analysis confirms the dimeric nature of the
molecule and the presence of two bridging and two terminal
hydrides Neglecting the Mo Mo 1nteraction, which at
2-19 A 1s well m the region of values found for quadruply
bonded Mo!l-Mo!l species, the metal atom co-ordination
geometry can be regarded as distorted octahedral, with two
phosphines and the bridging hydrogens forming the equa-
torial and one phosphine and the terminal hydrogen at the
axial sites The Mo-H distances to the bridging hydride
are unequal and apparently very short This 1s not
unusual for structures determined by X-ray methods,3
although the shortness 1s more emphasised here than 1n any
other siructure It 1s almost certain however, that this
hydrogen atom position 1s subject to some uncertainty
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since 1t consistently refines with a negative temperature
factor coefficient The terminal hydrogen seems to be
better defined, having a reasonable temperature factor and
giving a ‘normal’ Mo-H distance of ca 1-8 A

One other important feature in the structure are the
values of the Mo-P distances where the Mo-P(3) bond
trans to the ‘short’” Mo-H (bridge) bond 1s shorter than the
other two, which are equal It 1s interesting to note that
both these latter phosphines are ‘frans’ to hydrogen atoms
which, 1n spite of their different geometrical (and electronic)
environments have similar Mo-H distances
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