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Summary 

The compound [(~-H)jRe,(CO),((EtO),POP(OEt)l},] crystallizes in the mono- 
clinic space group P2Jc with u 18.053(6). b 16.21 l(5). c 14_800(3) A, j3 = 102.41(2)“. 
and 2 = 4. Simultaneous refinement of a single parameter set to fit 3212 X-Ray (sin 
S/X) > 0.352 A-’ and 1480 neutron data has led to final weighted residuals R,,.( F) 
of 0.096 (X-Ray) and 0.095 (neutron)_ The molecule exhibits noncrystallographic C, 
symmetry, with two edges of the Re, triangle bridged by (OEt)zPOP(OEt)2 ligands. 
The hydride ligands lie close to the trimetal plane with each hydride bridging an 
Re-Re vector_ Average molecular parameters involving the hydride ligands are 
Re-H l-812(17), Re-Re 3.282(17) A, Re-H-Re 130(3) and H-Re-H 107.6(27)“_ 
All eight carbonyl ligands are terminal, the ligand polyhedron being derived from 
that in H,Re,(CO),, by substitution of four axial carbonyls by two bidentate 
phosphite ligands. 

Introduction 

The H,M,(CO),,, (M = Mn, Re) ttimetal clusters have presented considerable 
problems in crystallographic characterisation because of difficulties in obtaining 
suitable crystals_ Crystals of these unsubstituted carbonyl clusters are frequently 
twinned and/or disordered (see Introduction in ref. 2) Such behaviour is typical of 
many dodecacarbonyl species (e.g. Pes(CO),, [31, Ir,(CO)t, 141, H,Os,(CO)i, PI7 
H,Re,(C0),2 [6], H,Os,(CO),, [7]) where the highly symmetrical, spheroidal, 
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P(2) and Re(2), and C( 14), P( 1). P(4) and Re( 1)). Defining a positive deviation from 
these coordination planes as implyin, 0 the hydride to lie on the opposite side of the 
plane from the rhenium atom to which it bridges, it is clear that for the bridge to be 
‘closed’ both deviations associated with a hydride must be positive. This is indeed 
the case for the three hydrides here, the deviations being +0.35 and + 0.27 .& for 
H(12), to.35 and +O.lO A for H(13). and +0.22 and +0.18 A for H(23). 

The improved precision of the present study relative to the X-ray only analysis 
[IO] allows discussion of structural fruits influence as indicated by the Re-ligating 
atom distances_ In particular the Re-C bond lengths show the expected trends in 
that those tram to hydride ligands (i.e. the six equatorial (CO) ligands) show shorter 
Re-C distances (mean l-905( 14) Aj than the two axial (CO) ligands which are trutzs D 
to the POP ligands (mean Re-C l-995( 15) A)_ Conversely those Re-P bonds tram to 
(CO) are longer than those mutually tram (mean 2.383( 11) vs. 2.348(7) A); these 
effects are attributable to competition between tram ligands for metal r-donor 
electron density and show the carbonyls to be the strongest r-acid ligands present, 
followed by the POP ligands. The Re-H bond lengths are broadly similar to those 
determined in the complete room temperature neutron diffraction analysis of 
H,Re,(CO),,(PPh,) [2], the mean value here being 1.812(17) A (c-f_ 1.822(S) A) [2]_ 
Other molecular dimensions from the present study are unremarkable and do not 
differ significantly from those determined in the X-ray structure analysis [lo]. 
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