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A comparative study of the reactivity of dinitro-
gen and the isoelectronic ligand methylisocyanide is
the subject of our interest, and an analogy of
behaviour appears to be followed by these species.
When they bind analogous metal sites, both undergo
electrophilic attack when ligating an electron-rich
metal centre or when susceptible to a nucleophilic
attack when they coordinate an electron-poor site
[1,2].

However, the stronger electron w-acceptance of the
isocyanide constitutes a destabilizing influence on the
metal—dinitrogen bond, and previous attempts to
isolate mixed dinitrogen-isocyanide complexes of
M(0) or W(0) with phosphine co-ligands have failed,
although electrochemical and spectroscopic evidence
suggested the formation in solution of the unstable
complex cis-[Mo(N,)}(CNMe)(PMe,Ph),] in the reac-
tion of cis-[Mo(N;),(PMe,Ph),] with CNMe [3].
Nevertheless, the presence of a suitable electron
releasing ligand in the zrans position relative to a
metal—dinitrogen bond helps in its stabilization, and
mer-|ReCl(N, (CNMe) {P(OMe); }3], with Cl trans to
N, has been prepared [4].

In the present study, SPPh, has proved a stabi-
lizing influence on the metal—dinitrogen bond in a
rare example of a N, binding centre with a sulphur
ligand. Thus, treatment of [Re(n?-S,PPh,)(N,)-
(PMe,Ph);] (1) with CNMe in THF under argon and
tungsten filament light gave, upon careful crystalliza-
tion from THF-diethyl ether—pentane, the complex
mer-[Re(n! -S,PPh, }(N, (CNMe ) (PMe,Ph);] (2) as a
yellow crystalline solid [v(CN) 2100 cm™!, »(N,)
1980 cm™!] (reaction 1)
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[Re(n?-S,PPhy XN, PMe,Ph);] + CNMe ——>
()
—— mer-[Re(n'-S,PPh, YN, (CNMe Y (PMe, Ph); ]
2) a)

The molecular structure of complex (2) is shown
in Fig. 1. The phosphine ligands display a meridional
arrangement in agreement with 3P NMR data in
CD,Cl, (doublet for the two trans phosphine;
doublet of triplets with half total intensity for the
unique phosphine—phosphorus which couples to the
other phosphine-and phosphinato-phosphorus atoms).

Fig. 1. The molecular structure of mer-[Re(n!-S,PPhy)(Ny)-
(CNMe)(PMe,Ph);], (2).

The dithiophosphinato-ligand is frans to N, and
the Re—N and N-N bond lengths [1.83(1) and 1.13-
(1) A, respectively] are somewhat shorter and longer,
respectively, than those of mer-[ReCI(N,)(CNMe)-
{P(OMe)3 }3] (3) [corresponding values 1.98(1) and
1.04(2) A] [4]. In accord, v(N,) for complex (2)
(1980 cm™') occurs at a lower value than for (3)
(2030 cm™?),

These relative features of the two complexes result
from the stronger net electron-donor character of the
phosphine/dithiophosphinato-ligands relative to the
phosphite/chloro ligand combination, the former
stabilizing to a greater extent the bonds from the
metal to the dinitrogen w-acceptor co-ligand.

Other isocyanide complexes appear to be formed
in reaction (1). These and other dinitrogen—mono-
phosphine complexes with different sulphur ligands
are being studied to improve our understanding of the
influence of the electron richness of metal sites and
of codigands on the reactivity of ligating dinitrogen
and isocyanide.
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