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SYNTHESIS OF NOVEL PLATINUM
DICHALCOGENIDO-COMPLEXES BY TAKING
ADVANTAGE OF BULKY PHOSPHINE LIGANDS

Kazuto Nagata, Nobuhiro Takeda, and Norihiro Tokitoh
Institute for Chemical Research, Kyoto University, Gokasho, Uji,
Kyoto 611-0011, Japan

(Received July 29, 2001; accepted December 25, 2001)

The first stable disulfido and diselenido complexes of platinum-bearing
bulky phosphine ligands were synthesized by the reaction of the cor-
responding zerovalent platinum complexes with elemental sulfur and
selenium, respectively. The molecular structures of these complexes were
determined by spectral data, elemental analysis, and X-Ray crystallo-
graphic analysis.

Keywords: Bulky phosphine ligand; platinum disulfido complex;
platinum diselenido complex; three-membered ring

INTRODUCTION

Recently, there has been an increasing interest in the structure
and reactivity of transition metal-chalcogen complexes.! However,
the chemistry of mononuclear platinum chalcogenido-complexes re-
mained unexplored. We have already reported the synthesis of
tetrachalcogenametallolanes containing a heavier group 14 element
by taking advantage of an efficient steric protection group,
2,4,6-tris[bis(trimethylsilyl)methyl]phenyl (Tbt) group.? These results
prompted us to examine the synthesis of platinum chalcogenido com-
plexes having bulky ligands. Here, we report the synthesis of the
first platinum dichalcogenido-complexes 1a,b having a PtXy (X =S,Se)
ring by taking advantage of phosphine ligands bearing an extremely
bulky aryl substituent, i.e., Tbt or 2,6-bis[bis(trimethylsilyl)methyl]-4-
[tris(trimethylsilyl)methyl]phenyl (Bbt) group.
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Tot_ E~g Me; Si SiMes
/M\ /|IE Me; Si SiMe; Tpt R=H
ArE Bbt: R = SiMe;
M= Si, Ge, Sn, Pb Me;Si—~ SiMe;
E=S, Se R
SCHEME 1

RESULTS AND DISCUSSION

Bulky phosphine ligands 1a,b were prepared by the treatment of ThtLi
or BbtLi with PClgs, followed by the addition of MeLi (2 eq). The reac-
tion of 2 molar amounts of phosphines 1a,b with KsPtCl, gave the cor-
responding platinum dichloride complexes 2a,b. Complexes 2a,b were
reduced by an excess of lithium naphthalenide in THF to give the cor-
responding zerovalent platinum complexes 3a,b, and the successive
addition of elemental sulfur or selenium resulted in the formation of
the corresponding platinum dichalcogenido-complexes 4a,b and 5a,b
in moderate yields. To our knowledge, no disulfido and diselenido com-
plexes of platinum has been reported so far, though platinum dioxygen
complexes have been extensively studied.? These complexes are the first
examples of complexes having a three-membered PtEg (E = S, Se) ring
system.

1) PCl,
t+BuLi ~ 2)Meli (2eq)
ABr —— >  Ali ———""Va AMe,P
Ar=TbtorBbt 1a: Ar=Tbt
1b: Ar =Bbt

2AMe,P + K,PtCly, ————  trans-[(ArMe, P),PtCl,] M»
1a: Ar = Tbt 2a: Ar=Thbt
1b: Ar =Bbt 2b: Ar=Bbt

AMe,R g daAr=TbtE=S
[(AMe,P),Py  S8OrSe_ pt{l 4b:Ar=BbtE=S

ArMe.P” 5a: Ar=Tbt E = Se
3a: Ar = Tbt 2 5b: Ar=Bbt E = Se

3b: Ar = Bbt
SCHEME 2

These new platinum complexes 4a,b and 5a,b were characterized
by NMR spectrometry, high resolution mass spectrometry, and elemen-
tal analysis, and the molecular structures of 4b and 5b were finally
determined by X-ray crystallographic analysis (for compound 4b, see
Figure 1). In both cases of 4b and 5b, the platinum atom had square
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FIGURE 1 ORTEP drawing of 4b with thermal ellipsoids (50% probability).

planar structure, and the Bbt groups were in trans positions with re-
gard to the PtE, (E =S, Se) plane. The lengths of Pt—E and E—E bonds
[Pt—S: 2.348(3) and 2.337(3) A, 8-8:2.077(3) A for 4b (E = S); Pt—Se:
2.4491(10) and 2.4658(9) A, Se—Se: 2.3363(11) A for 5b (E = Se)] are
similar to those of platinum tetrachalcogenido complexes (Pt—S: 2.364
(av) A, 8—8: 2.042 (av) A for (Ph3P),PtSy;* Pt—Se: 2.457 (av) A, Se—Se:
2.331 (av) A for (dppe)PtSe4 [dppe = bis(diphenylphosphino)ethane]),’
supporting the three-membered ring structure of the PtE; moieties.

Although compounds 4a,b and 5a,b are obtained as air-stable in the
solid state, they decomposed in solution to the corresponding phosphine
chalcogenide and metallic platinum standing at room temperature for
several days.

AfMegp\ . E
Pt | —_— ArMe,P=E + Pt
ArMe, P E
4a,b,5ab
SCHEME 3
REFERENCES

[1] For reviews on polychalcogenido complexes, see: A. Miiller, E. Diemann, R. Jostes,
and H. Bogge, Angew. Chem., Int. Ed. Engl., 20,934 (1981); A. Miller, W. Jaegermann,
and J. H. Enemark, Coord. Chem. Rev., 46, 245 (1982); M. Draganjac and
T. B. Rauchfuss, Angew. Chem., Int. Ed. Engl., 24, 742 (1985); D. Coucouvanis,
A. Hadjikyriacou, M. Draganjac, M. G. Kanatzidis, and O. Ileperuma, Polyhedron,



Downloaded by [Australian National University] at 20:31 05 January 2015

1862 K. Nagata et al.

(2]

(4]
(5]

5, 349 (1986); A. Miiller, Polyhedron, 5, 323 (1986); A. Miiller and E. Diemann, Adv.
Inorg. Chem., 89, 31 (1987); M. R. DuBois, Chem. Rev., 89, 1 (1989); M. A. Ansari and
J. A. Ibers, Coord. Chem. Rev., 100, 223 (1990); J. W. Kolis, Coord. Chem. Rev., 105,
195 (1990).

N. Tokitoh, H. Suzuki, T. Matsumoto, Y. Matsuhashi, R. Okazaki, and M. Goto, J. Am.
Chem. Soc., 113, 7047 (1991); Y. Matsuhashi, N. Tokitoh, R. Okazaki, M. Goto, and
S. Nagase, Organometallics, 12, 1351 (1993); T. Matsumoto, N. Tokitoh, R. Okazaki,
and M. Goto, Organometallics, 14, 1008 (1995); N. Tokitoh, N. Kano, K. Shibata, and
R. Okazaki, Organometallics, 14, 3121 (1995).

T. Kashiwagi, N. Yasuoka, N. Kasai, M. Kakudo, S. Takahashi, and N. Hagitama,
Chem. Commun., 743 (1969); C. D. Cook, P.-T. Cheng, and S. C. Nyburg, J. Am. Chem.
Soc., 91, 2123 (1969); P.-T. Cheng, C. D. Cook, S. C. Nyburg, and K. Y. Wan, Can. J.
Chem., 79, 3772 (1971).

D. Dubis and J. P. Fackler, Inorg. Chem., 21, 3577 (1982).

M. R. Lewtas, C. P. Morley, and M. Di Vaira, Polyhedron, 19, 751 (2000).



