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The synthesis of novel bis-thione ligand, bis(1Zyen
imidazole-2-thione)methane&SS" is reportedfor the firs
time. This ligand along with the previously repartbis(1-
methyl-imidazole-2-thione)methang®S" has been utiliseih
the synthesis of a series of copper(l) halide cemgd.The
syntheses have been achievedvay methodologies. The fii
method involves the direct addition of the liganms the
copper halide salts, CuCl, CuBr and Culhe secon
methodology involves an insertion of a sulfur atomo the

These sulfur atom insertion reactions provide alir@ct
route to the first copper-halide complexes contajrthe
s3" and S$" ligands. All six complexes prepared have
been fully characterized by spectroscopic and &icaly
methods as well as X-ray crystallography. Dinuclear
structures were obtained for the complexes comtgini
S3S" mononuclear complexes were obtained for the
copperchloride  and  coppebromide  complexes
containing S$" and an extended network containing

copperNHC bond of the preformed organometallifCuyl,] clusters bridged by th6S™" were formed for the

complexes, [CuBESY®)], and [CulCS"®)], {where CSV® =
1-(3-methyl-2H-imidazol-1-yl-2-thione)methyl-3-mef2H-
imidazol-2-ylidene} and [CuB&S®")], and [CulCS®")],
{where ~ CS™" =
thione)methyl-3-benzyl-2H-imidazol-2-ylidene}.

1-(3-benzyl-2H-imidazol-1-yl-2-

corresponding coppeiodide complex for the latter ligand.
The coordination and structural features of the tig
thione ligands are discussed.

1. Introduction

There has been a significant and long standingasten the 1-

R-imidazole-2-thione heterocycle ", where the R group is an €OMP

alkyl or aryl group) and its incorporation withillgdentate ligand

motifs (Figure 1} Much of this work has focused on anionic solic

called *“flexible soft scorpionate ligands” which rtain a
borohydride bridging unit between the heterocycfes,example
[Tm]” and Bm]” where R = Me in Figure #. Neutral bidentate

ligand has previously been utilised to prepare dewiange of
complexes in which it exhibits a range of differeatordination
modes, some of which are highlighted in Figure arBples of

metals such as silvE&¥® gold®? rhodium®¥*! iridium,®
kel® iron ™ cobalt® zinc!"9 and rheniu" in addition to
other metals such as ffif! lead®!, antimony*® and bismutt®"!
The ligand has a number of interesting featureg fiamber of
atoms from one sulfur to the other is seven. Theams that for a

and tridentate ligands bridged by €&hd CH units have also beenk’-SS coordination mode an eight-membered metallacysle

extensively studief:¥
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Figure 1 - Bidentate and tridentate ligands containing twthree of the
methyl substituted 1-R-imidazole-2-thione unitse®Enionic ligands,
bridged by borohydride are shown on the left andnaéligands featuring
CH; and CH units are shown on the right

In a recent publication, we coordinated bis(1-mkiimyjdazole-
2-thione)methaneSS™) to a series of zinc salf8! This ditopic

formed with the metal centre. This ring size igé&rthan normally
found in most compounds containing chelating ligar@ne of the
consequences of this larger chelation size has dgamsitioning of
the central methylene unit in close proximity te timetal centre
(Figure 3). This is demonstrated in the complex®is(COD)K>-
SSS39))X (where X = [PR]” and [BR]), published in 2006 by
Hill.B9 The ligand in this complex adopts a weak intecacti
between one of the hydrogen atoms on the centraludi of the
ligand and the rhodium centre at lower temperatiremlution as
well as in the solid state. While the—l&-Rh interaction is
relatively long for theSS"® ligand, the corresponding—Bi-Rh
interaction in the related complex [Rh(COKHMSSBmM)] was
found to be significantly shorté¥. The activation of the B4 bond
in the borohydride based ligands is now well esthbd leading to
the formation of metaborane ¢—acceptor) complexé&- On the
other hand, the activation of a-B bond in theSS* ligand, is
unknown although there are rare examples of relatedpounds

lexes containingSS"® have been reported with d-block
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