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Nitrile Complexes of Rhenium(1V)

By G. RouscHias* and G. WILKINSON
(I'novganic Chemistry Research Labovatories, Imperial College of Science and Technology, London, S.W.7)

NiTRILE complexes of transition metals have been
divided into two groups according to their solvo-
lytic nature, those of metals to the left of Group
VIIB being very sensitive to moisture, those of
metals to the right and of manganese(11) relatively
stable.!

We have now prepared the first simple nitrile
complexes of rhenium, ReCl,(RCN),(R = Me,
Prn, Ph) and shown that they occupy an inter-
mediate position in their hydrolytic behaviour.
Thus ReCl,(MeCN), crystallises out unchanged
when water is added to a cold acetone solution,
whereas ReCl,(PhCN), reacts with water at once
to give a strongly coloured anionic complex which
forms salmon-orange salts. All the complexes are
rapidly hydrolysed by hot water to hydrated
rhenium dioxide.

The complexes were obtained as greenish-yellow
crystals by warming the intensely red-brown
solution of ReCl; in the appropriate anhydrous
nitrile, a reduction reaction analogous to that of

MoCl; and WCl;4 The benzonitrile complex was
also obtained from ReCl,(MeCN), by ligand ex-
change. The complexes were characterized by
elemental analyses, infrared spectroscopy, and
magnetic measurements [uerr = 3-40 B.M. for
solid ReCl,(MeCN),], and were monomeric and
nonconducting in organic solvents. The C-N
stretching frequency was at 2292 cm.~! (vs) for
ReCl,(MeCN),, and at 2260 (vs) and 2251 cm.!
(vs) for ReCl(PhCN),.

The rhenium(1v) complexes ReClL,(L = PPh,,
AsPh,, SbPh,) were prepared from ReCl,(MeCN),
by ligand substitution, whereas primary aromatic
amines gave orange, crystalline compounds which
we believe to be complexes of N-aryl-amidines,
ReCl[R-C(:NH)NHR’]. Such a formulation,
analogous to the well established amidine com-
plexes of platinum(i)® is consistent with the
analytical, degradation, magnetic, and infrared
results.
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t The other established nitrile complexes of rhenium are Re;Ly(RCN), (ref. 2), and ReX4(RCN)(PPhg),(R=Cl,Br)

(ref. 3).
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