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The Mo-C(isonitrile) distance in the complex (?I-& IIS )Mo(CO)~I(CNP~) is 
2.025(10) A, only slightly longer than the Mo-C(carbony1) distances of 1.973(10), 
1.983(10) A, and accordingly d-+x* back donation from the metal to the iso- 
nitrile ligand must be appreciable. 

Whereas coordination of carbon monoxide to transition metals is accom- 
panied by a marked decrease in v(CO), coordination of isonitriles to transition 
metals leads to only a slight decrease or indeed to an increase in V(NC) and this 
spectroscopic distinction has been interpreted as indicating that d+n* back dona- 
tion from the metal is unimportant for isonitrile ligands [ 11. Nevertheles, the 
Pt-C distance in cis-PtClz(CNPh)2, l-896(16) A, is shorter than an estimate of 
2.02 A for a (hypothetical) Pt-C(sp) single bond, which suggests that the 
Pt-CNPh bond has some double-bond character though Y(NC) for the complex is 
ca. 100 cm-’ higher than that for the free ligand [2]. In the complexes Mn(CO)g- 
(CNMe),Br [3] and Mn(C0)3(CNPh)zBr 143 the Mn-C(isonitrile) distances are 
ca. 0.15 A longer than the Mn-C(carbonyl) distances, but still probably ca. 0.1 A 
shorter than a (hypothetical) Mn-C single bond: here there is a small increase in 
V(NC) on formation of the MeNC complex [5] and an increase of ca. 65 cm-’ on 
formation of the PhNC complex [S]. 

We have now obtained a direct comparison of metal-arbonyl and metal- 
isonitrile bond distances in the transition-metal complex truns-[_x-CrH5 )Mo(_F)~I- 
(CNPh) (I) [7] and find that the Mo-C(isonitrile) distance, 2.025(10) A, is only 
slightly longer than the Mo-C(carbonyl) distances, l-973(10) and l-983(10) A. 
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Moreover, this Mo-C(isonitrile) distance is comparable with Mo-C(carbonyl) 
distances of 2.00 A in (I~-C,H~CH~)MO(CO)~I[P(OM~)~] [S] zlild 2.02 A in 
(X-C+ Hs )Mo( CO), I]P(OMe)s ] IS] and is shorter than the Mo-C(carbony1) 
distance of 2.06 A in Mo(CO), [9] : a (hypothetical) Mo-C(sp) single-bond 
distance of ca. 2.32 a can be estimated from the Mo-C(sp3) distance of 2.38 A 
in (n-&H5 )Mo( CO)sEt [lo]. These results establish that the Mo-C(isonitrile) 
distance in the d4 MO= complex (I) must have appreciable double-bond character 
and that d-w* back donation from the metal to the isonitrile &and cannot he 
unimportant. The stretching frequency Y(NC) of 2098 cm- ’ for this complex (and 
its c&isomer) is 34 cm i lower than that of the free ligand. 

In view of these results we conclude that caution is necessary in interpreting 
the direction and magnitude of IR frequency shifts between free ligand and 
complex as absolute indicators of the absence or existence of n-bonding between 
isonitriles and metals. At present infrared methods should probably only justifi- 
ably be used to demonstrate trends in isonitriie-metal x-bonding in related series 
of complexes. 

Crystals of the isonitrile complex (I) are orthorhombic, space group Pbca, 
witha 12.035(4), 13 17.284(5), c 14.510(5) A,& = l-95,2 = 8,D, = 1.97. 
Intensity data were measured on an automatic four-circle diffractometer with 
MO-& radiation and the crystal structure elucidated by Fourier and least-squares 
methods. The calculations converged at R 4.0% over 1471 reflections for which 
I> 30(1). 
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