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Novel platinum complexes having an oxochalcogenido
ligand such as S,0, Se,O, S,03, and SeOs were synthesized by
the oxidation reactions of the overcrowded dichalcogenido
platinum complexes [(BbtMe,P),PtX;,] (Bbt = 2,6-bis[bis(tri-
methylsilyl)methyl]-4-[tris(trimethylsilyl)methyl]phenyl; X =S,
Se).

Over the past few decades, the complexes having oxopoly-
chalcogenido ligands, as well as polychalcogenido complexes,
have attracted much interest not only in coordination chemistry
but also in the biological and catalytic fields.! For example, the
mononuclear S,0 complexes including two types, L,MSS(O)R
and L,,M?SO, have great possibility for the synthesis of
thiosulfinate esters, which have exhibited important biological
activities.” To our knowledge, the reported examples of the latter
S»0 complexes are limited only to the metallacycles coordinated
with the S,0 ligand in 1)2-S,S fasion, and those complexes and
analogous Se, O complexes have been prepared via the oxidation
of the corresponding disulfur and diselenium complexes.’

Meanwhile, we have recently succeeded in the synthesis of
the first disulfur and diselenium complexes of platinum
[(ArMe,P),PtX,] (Ar = Tbt, Bbt; X =S, Se) by taking advantage
of bulky phosphine ligands bearing a 2,4,6-tris[bis(trimethylsi-
lyl)methyl]phenyl (Tbt) or Bbt group.* Here, we report the
investigation on the oxidation of the dichalcogenido platinum
complexes [(BbtMe,P),PtX,] (1a; X = S, 1b; X = Se) leading to
the formation of novel disulfur and diselenium monoxide
complexes of platinum, and the further reactions of these
monoxide complexes with an excess of oxidants giving unex-
pected thiosulfate (S;03) and selenite (SeO3) complexes.

. SiMeg
ArMezP\ /X Mess| SiM63
/Pt\)l( Ar= SR
ArMe,P MegSi<(_ SMes
1a:Ar=Bbt, X=S SiMes

1b : Ar=Bbt, X = Se Tbt: R =H, Bbt: R = SiMe3

The monooxidation of 1a with an equimolar amount of m-
chloroperbenzoic acid (mCPBA) in dichloromethane (CH,Cl,)
completed at —20°C within 2h and gave [(BbtMe,P),PtS,0]
(2a) in 65% yield (Scheme 1). In the case of 1b, however, the
reaction with mCPBA was so complicated that the products could
not be sufficiently purified and isolated. We found that fert-butyl
hydroperoxide (TBHP) was a more appropriate oxidant than
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Scheme 1.

2a: X =S (65%)
2b : X = Se (79%)

mCPBA for the monooxidation of 1b, and [(BbtMe,P),PtSe,O]
(2b) was obtained cleanly from 1b in 79% yield by the use of an
equimolar amount of TBHP. The molecular structures of the
novel $,0° and Se,O complexes of platinum (2a,b) were
confirmed by mass spectrometry, elemental analysis, and NMR
spectroscopy.’

Interestingly, an attempt at further oxidation of 2a with an
excess of TBHP in CH,Cl, yielded not the expected S,0,
complex” but the platinum thiosulfate  complex
[(BbtMe,P),PtS,03] (3) together with trans-[(BbtMe,P),-
Pt(OH)Cl] (4) and phosphine oxide (5) (Scheme 2).
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Scheme 2.

This conversion of the S,0O ligand to the S,0; ligand is in
sharp contrast to the reported exhaustive oxidation of a disulfur
complex of iridium [(dppe)2IrS>]t (dppe = 1,2-bis(diphenyl-
phosphino)ethane) to the corresponding disulfur dioxide complex
[(dppe)2IrS,0,]"  via the disulfur monoxide complex
[(dppe),IrS;0]T.8 Complexes 3 and 4 showed satisfactory
spectral and analytical data,’ and the molecular structure of 3
was finally determined by X-ray crystallographic analysis (Figure
1).!° The platinum atom has essentially square-planar geometry
and the S,O3 ligand is coordinated to the platinum with chelating
in -0, fasion.!" Formation of 3 is significantly dependent on
the temperature rather than the quantity of oxidants. When 2a was
treated with an equimolar amount of TBHP below —10°C, 2a did
not change even after a prolonged reaction time. On warming up
to 10 °C, the reaction proceeded immediately to form a complex
mixture with 3 being the major component (20% isolated yield).
However, attempts to characterize and isolate the intermediates
have been unsuccessful. The formation of complex 4 may be
explained in terms of the reaction of some intermediate with
CH,Cl, used as solvent, since the reaction of 2a with TBHP (3
equiv) in THF did not give 4.

Surprisingly, further reaction of 2b with an excess of mCPBA
in CH,Cl, yielded neither Se;O, nor Se,O; complex but the
selenite complex [(BbtMe,P),PtSe0;] (6)'? together with 5 and a
trace amount of 4. The composition and structure of 6 were
determined by HRMS, elemental analysis, and multinuclear
NMR spectroscopy. The 3'P NMR spectrum of 6 shows one signal
with the expected ' Pt satellites (§ = —41.7, ' Jpp = 3639 Hz),
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Figure 1. ORTEP drawing of 3 with thermal ellipsoid plot (50%
probability). Selected bond distances (A) and angles (°): Pt1-O1 2.21(3),
Pt1-P12.263(16), Pt1-S12.312(16), O1-S2 1.54(3), S1-S2 2.079(13), S2—
02 1.43(2),S2-03 1.43(2); P1-Pt1-P1* 105.4(2), O1-Pt1-S1 77.3(6), Pt1—
01-S298.1(15), Pt1-S1-S2 81.3(5), O1-S2-S1 101.4(10).

which are comparable with those of 1b (8 = —44.1,
Jpp = 3865 Hz), therefore, the PtSeO; moiety in 6 has pre-
sumably a mirror plane vertical to the PtP, plane as the PtSe, ring
inthe complex 1b. In the 7’Se NMR spectrum, only one resonance
was observed at lower field (6 = 1504) than those of 2b (& = 689,
1135) and 1b (8 = 582), although the satellite peaks due to the
77Se~19Pt couplings could not be found. The Pt NMR signal
was observed at 8 = —3176, but such a large low field shift in
comparison to those of 2b (8 = —4768) is not observed for the
conversion of 1b (8 = —5030) to 2b. Since the "> Pt resonance
usually moves to lower field in the order of O > S > Se > Te for
some platinum complexes having Group 16 elements as the
coordinated atoms of the ligands,'® coordination of the SeOs
ligand in 6 should be considered to have the O-bound geometry
rather than Se-bound one. On the basis of these results, we can
describe the geometry of 6 as the structure with the chelating O,0O-
bound geometry.'*

Thus, the S,0 and Se,O complexes 2a,b here obtained have
shown different reactivities toward an excess of oxidant.
Although the mechanism of both unusual reactions has been
unclear at present, attempts to characterize and isolate the
intermediates are currently in progress.
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