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Synthesis, and Crystal and Molecular Structure of y.-Dibromo-p.-tetraphenyl-
diphosphane-bis[tricarbonylrhenium(i)], a Molecule Containing a New
Type of Tetraphenyldiphosphane Bridge
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Summary No cleavage of the P-P bond occurs during
the reaction of the tetrahydrofuran (thf) complex
[Re,Br,(CO)4(thf),] with P,Ph, in toluene; an X-ray study
shows that the resulting compound contains bridging
tetraphenyldiphosphane in a unique type of bonding.

REeacTIONS of low-valent transition metal complexes with
dialkyl- and diaryl-disulphanes, and tetra-alkyl- and tetra-
aryl-diphosphanes often result in oxidative addition across
the S-St or P-P? bond with formation of the corresponding
SR- or PR,-bridged dinuclear or polynuclear species. How-
ever, previous work had shown that the reaction® of S,Ph,

with [Re,Bry(CO)q(thf),]* (thf = tetrahydrofuran) does not
lead to S-S bond cleavage and a dimer containing both
Br and S,Ph, bridges® was obtained.

We have now found that the reaction in toluene at room
temperature between P,Ph, and the ‘solvent-stabilised in-
termediate®’ [Re,Br,(CO)q(thi),] does not lead to P-P bond
cleavage either. The title compound, giving analytical
data in accord with the formula Re,Br,(CO)P,Ph; was
obtained as pale yellow crystals from toluene (reflux). It
is diamagnetic [X¢oTT = (Re) — 150 x 10¢ c.g.s. units
at 22 °C] and shows four main i.r. carbonyl bands (CCly)
at 2054, 2041, 1960, and 1923 cm—, very similar to those



442

for the S,Ph,-complex.? The suggested similarity in struc-
ture was confirmed by a single-crystal X-ray analysis.
Crystal data: M, 1070-7, triclinic, a = 11-110(9), b ==
11-538(9), ¢ = 12:913(9) A, & = 95:95(5), B = 102:54(5),
y = 95:92(5)°, U = 1593-6 A3, Dy = 2:23gcm™3, Z = 2,
D¢ = 2-23 gcm™3, p(Mo-K,) = 108-2 cm™1, space group Pl.
Intensity data were recorded on an Enraf-Nonius CAD-4
diffractometer using the w—-26 scan technique. All reflec-
tions in one independent hemisphere out to 2 = 40° were
measured; 2373 reflections were considered observed
[I > 30(I)]. The structure was solved by Patterson and
difference Fourier techniques, and refined to a conventional
R value of 0-072. The molecular arrangement around the
rhenium atoms is shown in the Figure. Relevant structural
parameters (average values) are: Re-Br, 2:649; Re-P, 2-510;
Re-C, 1-81; P-P, 2:308 A; / Br-Re-Br, 82-6; Re-Br-Re,
94-6; Re-P-P, 108-2; P-Re-Br, 85-1°. The Re---Re dis-
tanceis 3-891 A [¢f. 3-02 A in the Re-Re bonded Re,(CO),,°],
so we consider that metal-metal interaction is absent, in
agreement with the d® configuration of the central metal
atoms.

FIGURE. Molecular structure of [Re,Br,(CO)¢P,Ph,] (only the
p-bonded atom of each phenyl ring is shown, for clarity).

The P-P bonding distance of 2:308 A compares reasonably
well with the P-P distance of 2-277(4) A found? for
[Niy(CO)P,Ph,], having a structural arrangement of type
(1). The P-P distance in P,Me, was found® to be 2:192 A
by an electron diffraction study.

This molecule has some unique structural and chemical
features. To the best of our knowledge, there is no precedent
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for a complex containing a P,R, unit bridging two co-
ordination polyhedra sharing a common edge, (2). The
only known type of bridging arrangement for P,R, is (1).7,
Moreover, chemical evidence exists that the molecular
structure found for the u-tetraphenyldiphosphane-rhen-
ium(1r) complex is a stable one, since the system has no
tendency to be converted thermally into the u-diphenyl-
phosphido-derivative of rhenium(ir) (3; M = Re, X = Br).
We have verified that the reaction at reflux temperature
(benzene) of [ReBr(CO);] with P,Ph, gives the same com-
pound, as shown by analytical data, i.r. spectra, and X-ray
powder patterns. The present results and comparison of
the i.r. spectral data with those reported!® for [Re,X,(CO),-
P,Ph;] (X = Cl or I) strongly suggest that the latter
compounds, obtained by the reaction of [ReX(CO);] with
P,Ph, in refluxing benzene and believed!® to have a struc-
ture of type (3) should in fact be regarded as p-tetraphenyl-
diphosphane complexes of rhenium(1). The stability of the
new molecular arrangement is also shown by the failure
of the bromo-derivatives to react with thf even at reflux
temperature, in contrast with the ready displacement of
co-ordinated S,R, by thf observed® for the u-S,R, com-
plexes.
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The failure of P,Ph, to be cleaved is surprising in view
of the reported!! weakness of the P-P bond and its reactivity
with both nucleophilic and electrophilic reagents.12
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