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Reaction of [Res(us-S)(u-S,)sClg]Cl with an ionic liquid composed
of 1-ethyl-3-methylimidazolium bromide (ImBr) and aluminum
bromide (AlBrs) formed a new trinuclear rhenium sulfide cluster
compound Ims[Res(us-S)(u-S)sBre]Br with nine terminal bromo
ligands.

Rhenium chloride GReCly, is the first Re cluster
compound characterized by X-ray crystallograptin 1963.
Both solid-state and molecular chemistry of trinuclear
rhenium halides has attracted interest for the last 43 years,
but only RgY;X7 (Y = S or Se; X= Cl, Br, or I)*8 and
[ResYClg]?~ (Y = S, Se, or Té)are fundamental trinuclear

rhenium chalcohalide cluster compounds so far reported.
Recent reports on the synthesis of trialkylphosphine deriva-

tives with the [ReS,Cls(PRs)3]~ frameworR%! and their
conversion to heterometallic cubane clustefd suggest that
more chemistry will develop if other fundamental 3¢

or W; Y =S, Se, or Te) skeletori8,and the isoelectronic
Re'3Y 4 compounds are promising starting materials for new
cluster synthesés.

lonic liquids have been used extensively as new solvents
for synthesis and catalysi$put they have not been much
applied to metal cluster compounds except for electrochem-
istry 18721 Hughbanks et al. have studied the excision of
nonmolecular hexanuclear zirconium halide clusters to
prepare soluble halide clusters and found the exchange of
bromides to chlorides and alkali-metal cations to imidazolium
cations by using the ImElAICI; (Im = 1-ethyl-3-meth-
ylimidazolium cation) solvent systefd?3 We attempted to
prepare R¢5;Br; from ReS;Cl; by means of an ImBrAIBr3
ionic liquid and unexpectedly found that the reaction formed
a new type of cluster compound #fRes(us-S)(u-S)Bro|Br
that must have resulted by S atom abstraction fromutise
ligand as well as by halide exchange.

Treatment of RgS;Cl-® with a 1:1 mixture of ImBr and

structures are prepared. There has been extensive chemistrplBr; at 70°C for 2 days followed by refluxing in acetonitrile

of Mo and W cluster compounds with the"dY 5 (M = Mo
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(CH3CN) show a band at 895 nna 32 M~* cm™2).
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Figure 2. u-S—Br10 secondary bonding.

Figure 1. ORTEP view of cluster anion [Rés-S)(u-S)Brg]?~. Selected
distances (A) and angles (deg): ReRe2 2.7504(3), Re2Re3 2.7469-

(3), Re3-Rel 2.7298(3), ReiS1 2.2432(14), ReiS3 2.2393(13), . i i i :
RO1-S4 2.3928(13), RedBrl 2.5621(6) Re+BI2 2.6241(6), ReLBr3 well-known in various trinuclear Mo and W clustét&’and

2.5839; Re3-Rel—Re2 60.164(8), StRel-S3 91.11(5), Br-Rel-Re3 in [Res(us-S)u-S)Clg]CI,° and this is ascribed to the
98.547(16), Brt-Rel-Br2 82.50(2), RetS4-Re2 72.51(4), Re1S1- electrophilicity of the axial S atoms. However, the secondary
Re2 75.46(4). bonding ofu-S ligands in [M(us-S)u-S)Lg]-type clusters

is very rare. Considerably strong interaction of th8 atoms

in the dianionic cluster moiety df with an anionic bromide
suggests that their electrophilicity is significant, and this may
be why an extra ImBr exists in the crystal.

Single crystals for the X-ray structure determination were
obtained by dissolving the solitlin acetonitrile and layered
with diethyl ether?> The structure is illustrated in Figure 1
with selected distances and angles. The structure of the

cluster anion comprises an almost equilateral triangle of Re 1 N€ Present synthesis has shown that the ionic liquid
atoms with aus-S, threeu-S, and nine terminal Br ligands. ImBr—AIBr3; has an ability to remove one of the S atoms in

Four cluster anions, 12 Im cations, and four Br anions are h€#-%: ligands of [Rg(us-S)(u-S,):Cle]Cl, to exchange Cl
contained in a unit cell. The ReRe distances (2.732.75 to Br, and to coordinate three extra bromo ligands to the
A) are a little longer than those in [Reus-S)u-S)sBre* Re;S, core. This type of reaction is comparable to that of
1 2 . i

(2.69 A)7 The comparison of the structure with those of PRe** or KCN.*2 and ImBrAIBrs is another reagent .to
Re!';Bre (Re—Re 2.47 and 2.43 Ajand [Ré 3(u-Cl)sClg]3~ changeu-S; to u-S. Trinuclear MY, (M = MO, W, or Re,_
(Re-Re 2.47 A} indicates that the Re (3 x d? 6 &) Y = S, Se, or Te) cluster compounds with nine terminal
clusters have much longer RRe distances than those in halogen ligands have not been reportednd the cluster
the Ré's (3 x ¥, 12 &) clusters with Re-Re double-bond ~ €0re [Re(us-S)(u-S)Bre]*” is expected to give chemistry
charactef. The number of metal cluster electrons inVge  Similar to that of trinuclear Mo or W cluster compounds.

clusters is just enough for three RRe single bond3’ S ) , I )
. . upporting Information Available: X-ray crystallographic data
Itis noted that th¢_¢—S ligands a.re ver)_/ close to the outer- (CIF). This material is available free of charge via the Internet at

§phere t')romld(? anion 'Br10 pa”'?d V_‘”th one of the three http://pubs.acs.org. The data reported in this Communication have
imidazolium cations, as illustrated in Figure 2. The distances 450 been deposited with the Cambridge Crystallographic Data
are SEBr10=3.08 A, S2-Br10= 3.13 A, and S3-Br10 Centre as supplementary publication number CCDC 601320. Copies
= 2.78 A, which are shorter than the sum (3.80 A) of the of the data can be obtained free of charge via www.ccdc.cam.ac.uk/
van der Waals radii of S and Bf.The secondary bonding  conts/retrieving.html.

of the axial S atoms im-S; ligands with a halide anion is

1C060428K
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