FORSCHUNG

310

[ReS,]° as an

Unusually Strong 0-Acceptor Ligand:
[Cl,Fe(ReS,)FeCl,]%°, a

Linear Heterometallic Cluster

With an Odd Number of Electrons**

Achim Miiller*, Erich Krickemeyer, Friedrich-Wilheim Baumann, Rainer Jostes,

and Hartmut Bogge

Abstract: [ReS,]° (Et,N® salt) reacts with FeCl, in the presence of (Ph,P)Cl in dichloro-
methane to give the first solid thiorhenato complex [Cl,Fe(ReS,)FeCl,]*® as Ph,P® salt,
which contains a linear metal atom array with an odd number of electrons.

Thiometalates like [Mo0S,)*® and[WS,]*®
(with d° electronic configuration) are uni-
que species regarding their relevance to
problems of bioinorganic chemistry and
heterogeneous catalysis (hydrodesulfuriza-
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tion) but also with respect to their reac-
tivity, versatility in their coordination be-
haviour (for the first published discrete
complex see!), and their electron with-
drawing power . The first pure salt with
an [ReS,]® ion was isolated only rather
late™ (the earlier reported « TIReS,» was a
mixture of TLS and Re,S,"). Crystalline
thiorhenato complexes were unknown.

By reaction of a solution of
(NEt,)ReS, " in CH,Cl, with FeCl, in the
presence of (PPh,)Cl we now obtained
dark brown needles of

(Ph,P), [Cl,Fe(ReS,)FeCl,] 1

The structure of 1 has been determined
from a single crystal structure analysis'®.
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The molecular structure of the discrete
linear anion [Cl,Fe(ReS,)FeClL,]*® 1a in
crystalline 1 is shown in Fig. 1 (including
bond lenghts and angles). The structure
can be described as an array of three edge-
connected tetrahedra, with the central te-
trahedral {S,ReS,} unit bridging the two
terminal FeCl, groups. The Fe --- Re --- Fe
moiety is almost linear with Fe --- Re dis-
tances of 2.740 (2) and 2.747 (2) A. As
expected, the average Re-S bond length
(2.200 A) is greater than that reported for
(Et.N) [ReS,] (2.125 A)® — mainly due to
an increase of electron density within the
{ReS,} unit.

The short Fe --- Re distances, results of
magnetic measurements (u.; = 7.62 py at
290 K), MdBbauer data (6 = 0.46 (a-Fe)
and AE, = 1.35 mm/s at 293 K), the UV/
VIS spectrum (band maxima in CH,Cl,:
550, 495, 415 (¢ values about 5 x 10°
L/mol cm), 300 nm (sh)), EH-SCCC-MO
calculations, as well as the resonance-
Raman spectrum (solid 1/4, = 488.0 nm:
v(ReS) =450 cm™; IR of solid 1/nujol:
v,(ReS) =446 cm™') indicate strong
metal-metal- and metal (Fe)-c-acceptor-
ligand (ReS,) interactions [as inferred
from: rather small isomeric shifts J, no
clear overtone progression of v(ReS) in
the resonance-Raman spectrum (see ),
the band maxima and especially their ex-
tinction coefficients in the electronic spec-
trum, which do not simply correspond to
those which would be expected for separat-
ed {ReS,} and {FeCl,S,} chromophores].

It is remarkable, that the trimetallic
linear species la is obtained with 13
electrons and not [Cl,Fe(ReS,)FeCl,]®,
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Fig. 1. Structure of the anionic complex [Cl,Fe(ReS,)FeCl,]*°. Distances shown are given
in A. Bond angles (in °; all e.s.d.s. are (1)): Fe(1)—Re—Fe(2) 179.5, S(1)—Re—S(2)

105.2, S(1)—Re—S(3)
S(2)—Re—S(4) 1122,

S(4)—Fe(2)—Cl(4)

1119, S(1)—Re—S(4)
S(3)—Re—S(4)
S(1)—Fe(1)—Cl(1) 112.2, S(1)—Fe(1)—Cl(2) 109.6, S(2)—Fe(1)—Cl(1)
S(2)—Fe(1)—CI(2) 111.6, CI(1)—Fe(1)—CI(2) 107.1, S(3)—Fe(2)—S(4)
S(3)—Fe(2)—Cl(3) 116.6, S(3)—Fe(2)—Cl(4) 107.5, S(4)—Fe(2)—Cl(3)
113.6, Cl(3)—Fe(2)—Cl(4) 109.2, Re—S(1)—Fe(l) 76.6,

111.1, S(2)—Re—S(3) 1113,
105.3, S(1)—Fe(1)—S(2) 1023,
114.1,

102.3,

107.7,

Re—S(2)—Fe(1) 75.9, Re—S(3)—Fe(2) 76.4, Re—S(4) —Fe(2) 76.1.

the corresponding species to
[CLFe(MS,)FeCl,]"® (n=2: M = Mo,
WL n=3: M= V&) only with 12 elec-
trons. (These complexes cannot be reduced
to the trianions and tetraanions, respec-
tively, with 13 electrons!'"). This is due to
the fact, that [ReS,]® is an even stronger
electron withdrawing (c-acceptor) ligand
than [MoS,]*® or [WS,]*® leading to an ex-

treme electron delocalization over the
whole system (with stabilization of MO’s
involved in the reduction process). There-
fore it is useless to assign formal oxidation
numbers to the metal atoms. Thus the
coordination chemistry of the thiorhenate
ions should be expected to differ signifi-
cantly from that of [MS,]"® species
M=V, Mo, W;n=2,3).
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