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SUMMARY

[NEtA] [Wz (co) lOSCSC15] has been synthesised via the mononuclear

pentacarbonyl species and characterised by elemental, IR and X-ray

analyses; the bridging W-S-W angle in the dinuclear anion is 132.1°

Tetraethylammonium p-pentachlorothicphenolato-bis{pentacarbonyl-
tungstate(0)}, [NEt,][W,(co), sc.C1 ].(T), is prepared in good
yield at room temperature by the reaction of tetraethylammonium
chloropentacarbonyltungstate (0) with thallium(I) pentachlorothio-
phenolate and silver tetrafluoroborate (molar ratio 2:1:1), in
tetrahydrofuran (THF), under an atmosphere of nitrogen. This
method also pzovﬁ.des a simple route to the previously reported [l]
complex [Wz (Co) 105c655]-' The IR spectrum of (I) in THF has
distinct carbonyl stretching. bands at 2073(w), 2062(m), 1977 (m,sh).,
1941 (V,S) 1916(s), and 1876(s) t:nul which by analogy with the spectrum
of [Crz(CO) 161]— (IX) is consistent with a bent W-S-W bridge [1,2.3].
Threr cvrysta.lsr of7> (I? ’ c24ClSEZON°105w2' M = 1059.5, are

triclinic, spacegroup Pl, a = 13.682, b = 11.699, ¢ = 10.597 %,

3

e = 91.71, 8 = 100.31, y = 92.20%, v = 1666.5 &°, D, =211gem
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for 2 = 2. A Philips PW1100 four circle diffractcueter was used,
with graphite crystal monochromatised Ko-K  radiation, to collect"

277C reflecticns with I/o(I) 2 3. Full matrix refinement of the
c .
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atoric parameters (W, S and ven an R-value

of G.036. The structure of the anion is shown in Fig.l.

Fig.l. The structure of the ccmplex anion fwz (co) IOSCGCJ'S]- with

the bridgizg bond lengths (g) and angle (o) .

The two tungcten atcms are bridged by the sulphur atom of
the pentachlorothicphenolate ligand with a large W(1l)-sS-w(2)
angle of 132.1(1)°. 1In contrast the Cr-I-Cr angle in (II) is only
117.9(l)°: this is also greater than the value expected for sp3
hybridisation of the bridging atcm. The only sulphur-bridged
ditupgsten X-ray structure previocusly reported [4} , (n-csas) zv-'(u—scsﬁs)zhv(ccz1 .
has two bridying sulphur atoms, with equal W-S-W angles of 104.9(3)°
ard approximately pyramidal sulphu.r coardination gecmetries.
It seems probable that the size ©of the bridging angle (M-L-M), in
ccoplexes with two M(CO)'5 groups, is largeiy determined by
minimlsation of contacts between carbonyl groups on the two halves

of the bridged compiex. The M~L distances aze'considexébly

shorter in (I) than in (II); in (I) the W-S distances are both

2.585(4) £ and in (II) the mean Cr-I distance is 2.789(5) 8.
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'»céase@aﬂy the openigé cut of the W-S-W angle in (I) to 132.1°

results in a W-W distance of 4.73 & which is very similar to the
" er-c= di.stance of 4.78 ] in (II) and the closest intramolecular

carbenyl oxyqén-caygen contacts in the two complexes are also

similar, 3.19 in () and 3.0L & in (D).

‘The equatorial tungsten-carbonyl bond lengths (cis to the
bridging thiol ligand), mean 2.202(6) ﬁ. are significantly longer
than the corresponding trans bonds, mean 1.935(12) . The longer
#¥—C bonds may be attributed to competition of the mutually trans
carbeonyl ligands for m-electron density from the tungsten atcas
which would reduce the W-C bond order. It may be deduced that any
F-bonding from the tungsten to the bridging sulphur atcem is mach

weaker than that to the carbonyls.
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