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Abstract

Reaction of [WI,(CO),(MeCN),] with Meg[16]aneS, gives
[WI(CO)s{n3-(Meg[16]aneS WIL(CO),] and [WI(CO),{n*-
(Meg[16]aneS )HWI5(CO),], whose crystal structures have been de-
termined; [Mo(CO);(MeCN);] reacts with [16]aneS, to give
[Mo(CO),{n>-([16]aneS, ))).
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The use of sulfur-donor macrocyclic ligands has
increased greatly in recent times because they confer
the metal-sulfur environment essential in model stud-
ies of metal-catalysed processes such as biological ni-
trogen fixation [1,2]. Moreover, a range of coordination
geometries at the metal centre is being delineated [3].
We have recently demonstrated [4] a novel “piano-
stool” geometry for a tetrathiamacrocyclic ligand in the
complexes [MX(CO),{n*-(Meg[16]aneS }MX,;(CO),]
[4] M=Mo, X=Br; M=W, X=1), and here we
report the first X-ray structural characterisation of
n>-ligation for these ligands.

Treatment of two equivalents of [WI(CO),(Me-
CN),] with one equivalent of 3,3,7,7,11,11,15,15-
octamethyl-1,5,9,13-tetrathiacyclohexadecane (Meg[16]
aneS,) in CH,Cl, affords two complexes, in moderate
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Fig. 1. Molecular structure of [WI(CO),{n*-(Meg[16]aneS)}-
[WI4(CO),], compound 2.

yield, which can be separated by fractional crystallisa-
tion. These are [WI(CO),{n>-(Meyl16]aneS,HIWI,-
(CO),] M and [WICO){n*(Meg[16]aneS NIWI,-
(C0O),] (2). Compound 2, which is the major product, is
a further example of piano-stool #*-coordination by
Me;[16]aneS, (we have briefly described the structure
of a molybdenum bromide analogue [4]), and its molec-
ular structure [5*] is shown in Fig. 1. Compound 1, on
the other hand, exhibits n°-Meg[16]aneS, ligation
(molecular structure [6*] in Fig. 2) and to our knowl-
edge is the first structurally-characterised example of
this binding mode in a mononuclear complex. A single
example of m>-ligation has been structurally demon-
strated for the related macrocycle 1,4,8,11-tetrathia-
cyclotetradecane ([14]laneS,) in the polymeric com-
pound [{Cu(u-n'-n*{14]aneS,)},] (the fourth sulfur
binds a second metal in this complex) [7]. Compounds
1 and 2 show the expected spectroscopic properties
[8*] and are clearly related in that conceptually 1 can
be converted into 2 by intramolecular displacement of
CO from the metal by the unligated sulfur [S(14) in
Fig. 2]. These complexes therefore represent interme-
diates on the reaction pathway in the synthesis of
[MX ,{n*-(Meg4[16]aneS,)}] by displacement of MeCN
and/or CO from [MX,(CO);(MeCN),] or [{(MX,-

* Reference number with asterisk indicates a note in the list of
references.
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Fig. 2. Molecular structure of [WI(CO),{n>*(Meg[16]aneS,)})-
[WI4(CO),), compound 1.

(CO),},] with Meg[16]aneS, [2,4]. It is interesting to
note that reaction of [WI,(CO),(MeCN),] with the
acyclic trithioether 2,5,8-trithianonane (ttn) does not
give the analogous [WI(CO),(n>-ttn)]* cation, but
rather a neutral complex identified by X-ray crystallog-
raphy as [WI,(CO),(n3-ttn)], in which CO rather than
I~ has been displaced [9]. Clearly there are subtle
factors controlling product formation in these reac-
tions.

A further example of an n>-tetrathiamacrocyclic lig-
and results when fac{Mo(CO);(MeCN),] is treated
with 1,5,9,13-tetrathiacyclohexadecane ([16]aneS,) in
boiling MeCN. This reaction gives the brown, poorly
soluble, diamagnetic complex fac-[Mo(CO)4{n3-([16]-
aneS,)}] (3), which has been characterised by analysis
and spectroscopy [10*].

Clearly the flexibility of these versatile ligands al-
lows a range of bonding modes to be adopted, depend-
ing upon the demands of the metal in terms of its
available geometries and potential co-ligands [3]. We
are extending this work to a range of other macrocyclic
sulfur-donor ligands.
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