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Transition metal polysulfides have been attracting much Scheme 1
attention owing to their possible relevance to the catalytic
activity of enzymes and usefulness as heterogeneous cafalysts.
One of the most interesting features of such systems is that both
the metal and sulfur may undergo redox reactions. In some e { GHCs
cases, these systems show unique redox reactivity such agPtCla(s-mpyt)] <——————— [(CIPt(5-mpyt)s)-S4-(Pta(5-mpyt)4Chl+ nSg

[PtoClo(5-mpyt)4] + [Pta(5-mpyt)4] + 1/2Sg
1a

(Pr4N),WS, or NapS; / CHClg GH,CN, at high temp

induced internal elgptron transi%r.Mogt of.the synthetic 1a |(p,4N)2WS4°,NaZSZ / CHgC 2a
procedures of transition metal polysulfides include elemental o oHG

. . . . . in
sulfur, hydrogen sulfide, ammonium polysulfide, or lithium Se/ CHClg NaBr/ MeOH

disulfide as a polysulfide source. Recently, a report has shown no reaction
that tetrathiometalate anion acts as a disulfide sotrddwus
tetrathiometalate anions attract attention as new polysulfide
sources. However, the mechanism of the formation of disulfide
from the tetrathiometalate anion is still unclear. We wish t0 Elemental sulfur did not react with Thus,1, WS2~ or $2-,
report herein a new tetrasulfido-bridged dimer of a dinuclear 5.4 solvent CHGl are essential for the formation & The
platinum(ll) complex. The new complex XPt(5-mpyth} - initial step of the reaction of with WS;2~ or $2~ would be
(u-S9)] (5-mpyt = 5-methylpyridine-2-thiolate anion, (X = the reduction ofl by WS2~ or $2- ions, since we observed
Cl, 2& X = Br, 2b), was formed by the reaction of [fX(5- partially reduced blue Pt species except for the reactioh of
mpyt], 1 (X = CI, 1a X = Br, 1b),* with WS#". The with WS,2~ in CHCl;. The partially reduced species may be
involvement of elemental sulfurgSn the crystals o2a-0.5%-- oxidized by solvent CHGIto reproducel.® The oxidation of
ZCHCl? and2b-0_.5S8-2CHCl; indicates that a-S42~ group may a platinum(ll) dimer, [P{5-mpyty], by CHCk has been
be an intermediate t0sS demonstrated previousfy The reproduced would again react
with WS42~ or intermediate polysulfide species. Thg Sion

Pr4N),WS, or NayS, / CHCI:
[PtoBry(s-mpyt -t 2VSe O NagSa [ CHOI 1 g, 5 mpyt)a)-S.-(Prol5-mpyt)BY)]
1b 2b

/,\?i\s />i\s formed during the redox cycle acts as a bridge to @veThe
'\/ / '\/ //0| redox cycle would further proceed to give eventually some
cl //F\‘_P‘\’S\S_S/S7P‘_/P‘ elemental sulfur as evidenced from the involvement ef S
S & Ny S \g N N molecules in the crystal &. The CHC} solution of2 is very
\;{/ sensitive toward light. The CHgbolution of2a, for instance,
Me loses its deep color within 1 min to givka by exposing the
N o 7z | solution to a room light. This means that the light induces the
N S S N rupture of P+S,—Pt bonds. Althougt2ain CH3;CN is more

stable than in CHG) refluxing of the CHCN solution of2a
Treatment ofl with an equimolar amount of ();WS, in afforded [PY2(5-mpyt)], [Pt"2Cl(5-mpyt)], and S.

CHCls in the dark at room temperature immediately gave a deep

red solution, from which deep red crystals2ivere isolated in
40-50% yield (Scheme B. However, the reaction df with
(PuN);WS, in CHsCN afforded a yellow precipitate of the
platinum(ll) dimer, [Pt2(5-mpyt)], and an unidentified orange-
brown W species which is soluble in GEIN. The reaction in
CH3CN was completed within several hours. The use of$a
instead of (PAN),WS, in CHCI; also gave? in similar yield.
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CH,CN
A

2[{CIPL,(5-mpyt)} ,S,] — —
[Pt" Cl(5-mpyt)] + [Pt',(5-mpyt)] + S

Thus it appears th&is a kinetically favored intermediate. The
axial CI~ ligands of2a can be substituted by an excess amount
of Br~ ion in CHCkL/MeOH solution to give2b.

The X-ray structure analyses 8§,b disclosed that they are
isomorphous and consist of a complex molecule in wkieh-
(5-mpyt)X} units are linked by an &~ group (Figure 1), a
disordered gmolecule (site occupancy 0.5), and two CHG
molecules in an asymmetric urit.The PPt single bond

(6) For example, the tetranuclear mixed-valence compoungNRg)s-
(o-pyridonato)]2°* is known to possess an intense blue color.

(7) Crystallographic data f&a:0.5S-2CHCk: CseHs0ClgNgPuS16, deep
red crystal, monoclinic, space grof2i;/a (No. 14),a = 17.226(5)
A, b=32.762(5) Ac=16.157(11) A = 111.00(3}, V = 8513(7)
A3 Z=4,D.=1.83gcms3, u=72.04 cn?, R(Ry) = 0.065 (0.073),
GOF = 3.43. Crystallographic data f&b-0.5&:2CHCkL: CsoHsg-
Br,ClsNgPt:S16, deep red crystal, monoclinic, space grdt/a (No.
14),a=17.261(2) Ab=33.061(5) Ac = 16.430(4) A = 111.64-
(1)°, V=28715(3) B,Z=4,D.=1.85g cm?3, u = 78.96 cm’, R
(Ry) = 0.073 (0.086), GOF= 3.02. Selected bond lengths (A) and
angles (deg) fokb: Pt1-Pt2 2.560(2), Pt3Pt4 2.552(2), PttBrl
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Figure 1. ORTEP drawing of {CIPt(5-mpyth}.Ss (28). Selected
bond distances (A) and angles (deg): PPI2 2.556(2), Pt3Pt4 2.558-
(2), Pt1-CI1 2.603(7), Pt4CI2 2.567(8), Pt2S9 2.435(8), Pt3S12
2.424(9), S9-S10 1.96(1), S16S11 2.04(1), S12S12 1.99(1); Cl+
Pt1—Pt2 172.5(2), P& Pt2-S9 174.7(2), Pt2S9-S10 111.3(5), S9
S10-S11 107.2(6), S16S11-S12 108.8(6), S11S12-Pt3 109.7(5),
S12-Pt3-Pt4 174.9(3), Pt3Pt4—CI2 173.4(2).

distances in2, which are affected by the bite distance of the
bridging ligand andr-donor strength of axial ligandsare only
0.02 A longer than that ofa (2.532(1) A), while those are

2.705(5), Pt4Br2 2.660(6), Pt2S9 2.42(1), Pt3S12 2.41(1), S9
S10 2.00(2), S16S11 1.99(2), S11S12 1.99(2), Bri-Ptl-Pt2
171.1(1), Pt+Pt2—S9 174.4(3), Pt2S9-S10 111.0(6), S9S10-
S11 109.6(7), S16S11-S12 109.1(7), S11S12-Pt3 109.9(6), S12
Pt3—-Pt4 174.3(3), Pt3Pt4—Br2 173.2(1). Full details for the
crystallographic analysis o2ab are described in the Supporting
Information.
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much shorter than that of [B{4-mpyt)].# The Pt-Cl distance

in 2ais, however, 0.110.15 A longer than that ofa (2.458-

(2) A), which is ascribed to stronger coordination afligand

to Pt units? The difference between PCl and PtBr
distances is ascribed to the difference between ionic radii of
Cl~ and Br ions1® The § ligands in2 have approximately

C, symmetry. The inner SS distances i2 are longer than or
almost the same as the outer S distances, which is contrast
with the tendency found in [Pi@lppe)] (dppe= 1,2-bis-
(diphenylphosphino)ethane) and related complexes where the
S, ligand acts as a chelating ligaftl.According to the recent
molecular orbital calculation for the free4% dianion, the
nonplanar gauch€; structure is the most stable form compared
with D2, Cy,, andCy, structures, where the inner$ distance

is longer than the outer-SS distanced? Thus the structures

of the § ligands in2 are in stable conformations as in the
theoretical prediction.
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