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Abstract

Reaction of [WI,(COXNCMe)(n*-PhC,Ph),] with an equimolar quantity of MeS(CH,),S(CH;),SMe in CH,Cl, at room tempera-
ture gave the complex [WI,(COX(Me)S(CH,),S(CH,),SMe-S,8'{(n?-PhC,Ph)] (1). The crystal structure of 1 shows the
MeS(CH,),S(CH,),SMe ligand attached to the tungsten via two adjacent sulphur atoms, leaving the third sulphur atom uncoordinated.

Preliminary studies of the reactions of 1 are also described.
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Transition-metal complexes containing thioether lig-
ands play a central role as simple models of the molyb-
denum site of nitrogenase [1-8). Nitrogenase can also
reduce alkynes to alkenes, hence our interest in the
study of tungsten(I) alkyne thioether complexes. Al-
though several organotransition-metal phosphine com-
plexes have been used as phosphine ligands to form bi-
and multimetallic complex derivatives [9,10], hitherto,
no organotransition-metal thioether complexes have
been used in this way. In this communication, we
describe the synthesis, molecular structure and some
preliminary reactions of the novel monodentate thioether
ligand alkyne complex [WI,(CO)}{(Me)S(CH,),
S(CH,),SMe-S,8'}(n*-PhC,Ph)] functioning as a mon-
odentate ligand.

Equimolar quantities of [WI,(COXNCMe)(n?*-
PhC,Ph),] [11], and MeS(CH,),S(CH,),SMe react in
CH,Cl, at room temperature, to give the acetonitrile
and diphenylacetylene-displaced product [WI,(CO)
{(Me)S(CH,),S(CH ), SMe-S,S'}(n*-PhC,Ph)] in 85%
yield. Complex 1 has been fully characterised by ele-
mental analysis (C, H, N and S), infrared and 'H NMR
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spectroscopy [12]. Complex 1 is soluble in CH,Cl,
(single crystals of 1 suitable for X-ray crystallography
were grown from a cooled solution (—15°C) of
CH,Cl, / diethyl ether 85:15 ratio), chloroform and
only sparingly soluble in diethyl ether. The infrared
spectrum shows a broad strong carbonyl band at 1968
cm™', and a weak alkyne (C=C) stretching band at
1651 cm™!, as expected considerably lower than that of
the free alkyne.
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Scheme 1. L = [WI,(CO)(Me)S(CH,),SMe-S,8' {(n2-PhC, Ph)]. All
reactions were carried out in CH,CI, at room temperature. (i)
Reaction of L with an equimolar quantity of [MI,(CO),(NCMe),]
(M =Mo or W) for 8 hrs; (ii) Reaction of 2L with
[MI,(CO);(NCMe),] (M = Mo or W) for 24 hrs; (iii) Reaction of L
with [MI,(CO);(NCMe)L'] (M = Mo or W; L' = PPh, or AsPh;) for
2 hrs; (iv) Reaction of L with an equimolar quantity of [Fel(CO),Cpl
for 4 hrs.
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Fig. 1. The X-ray crystal structure of [WI,(CO}(Me)S(CH,),S(CH,),SMe-S,S'K7n*-PhC,Ph)] (1), showing the atom numbering scheme.
Selected bond lengths are: W1-C8 2.031(10), WI1-C9 2.021(10), W1-S1 2.470(3), W1-S2 2.574(3), WI1-Cl 1.931(10), W1-11 2.848(2),

W1-12 2.785(2), C(8)-C(9) 1.319(12) A.

The crystal structure [13] of 1 shows a distorted
octahedral structure with cis-iodoligands, the dipheny-
lacetylene and the coordinated thioether—sulphur atom
forming the equatorial plane. The central bound sulphur
of the thioether and carbon monoxide occupy the axial
sites. As is common in d* systems [11], the dipheny-
lacetylene is parallel to the W—CO axis (Fig. 1). This
configuration optimises both the macceptor and o-donor
properties of the alkyne.

The chemistry of complex 1 is extensive. For exam-
ple, equimolar amounts of [Fel(CO),Cp] and 1 react in
CH,Cl, at room temperature to give the novel bimetal-
lic complex [Cp(OC),Fe{S(Me)(CH,),S(CH,),(Me)S-
S,8",8"YWIL,(COXn>-PhC,Ph)] (2) which was fully
characterised [19). Scheme 1 also illustrates the reac-
tions of 1 as a monodentate thioether ligand with
organomolybdenum(Il) and tungsten(II) complexes.
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