This article was downloaded by:

On: 28 January 2011

Access details: Access Details: Free Access

Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

=
| 4
K

s ey ) s g

VT e Y S

Phosphorus, Sulfur, and Silicon and the Related Elements
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713618290

Phosphorus,
Sulfur, and
Silicon

and the Related Elements

Inchudad in e prist eetiss

— Main Group and Transition Metal-Selenolate Complexes: Rings to Clusters

Himber 2, Fabrasry _ John F. Corrigan; Martin J. Brown; Marty W. Degroot; Diem T. T. Tran; Andrew I. Wallbank

Warber 3, March

Edilarn Chicl: Wariin 0. Budd —
Usrogeren Eibder Keratzsin Karaghizest! o) Tt B

To cite this Article Corrigan, John F. , Brown, Martin J. , Degroot, Marty W. , Tran, Diem T. T. and Wallbank, Andrew
1.(2001) 'Main Group and Transition Metal-Selenolate Complexes: Rings to Clusters', Phosphorus, Sulfur, and Silicon and
the Related Elements, 168: 1, 99 — 104

To link to this Article: DOIL: 10.1080/10426500108546537
URL: http://dx.doi.org/10.1080/10426500108546537

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://ww.informaworld. confterns-and-conditions-of-access. pdf

This article nay be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
wi ||l be conplete or accurate or up to date. The accuracy of any instructions, fornulae and drug doses
shoul d be independently verified with prinmary sources. The publisher shall not be Iiable for any | oss,
actions, clainms, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t713618290
http://dx.doi.org/10.1080/10426500108546537
http://www.informaworld.com/terms-and-conditions-of-access.pdf

12: 50 28 January 2011

Downl oaded At:

Phosphorus Sulfur and Silicon, 200, Vol. 168, pp. 99-104 © 2001 OPA (Overseas Publishers Association) N.V.
Reprints available directly from the publisher Published by license under the
Photocopying permitted by license only Gordon and Breach Science Publishers imprint.

Main Group and Transition Metal-Selenolate
Complexes: Rings to Clusters

JOHN F. CORRIGAN, MARTIN J. BROWN, MARTY W. DEGROOT,
DIEM T. T. TRAN and ANDREW I, WALLBANK

Department of Chemistry, The University of Western Ontario London,
Ontario N6A 5B7 Canada

The utility of silylated selenium reagents Se(R)SiMej, in synthesizing polynuclear metal-sele-
nolate complexes, [M-ER],,, is illustrated. This paper describes the synthesis and characteri-
zation of transition metal and bismuth-selenolate complexes.
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INTRODUCTION

Interest in metal-selenolate complexes can be attributed to advances on
many fronts including their use as reagents in organic synthesis,[1]

precursors to metal-selenide extended solids and thin films [2] and the
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photophysics  of  nanometer-sized  metal-selenide-selenolate
complexes.[3] Synthetic routes into transition metal selenolate
complexes include the insertion of elemental selenium into metal-
carbon bonds, oxidative addition of R;E; onto late transition metal
centers, the reaction of alkali metal-chalcogenolates or chalcogenols
with transition metal-halide complexes and the reaction of silylated
chalcogen reagents with metal-salts.[4] The latter method proceeds
with the generation of X-SiMes, which remains in solution, thus
facilitating isolation and crystallization of the formed “M-ER”
complexes.

RESULTS AND DISCUSSION

The reactions of Se(R)SiMe; complexes and metal salts to yield M-Se
bonds is a widely applicable, to both transition and main group metals.
Thus the reaction of BiBry with three equivalents Se(Ph)SiMe; with
solubilizing PPr; ligands results in the displacement of the Bi-Br bonds
and the formation [Bis(p-SePh)s(SePh)s][HPPr;] 1 in moderate yields,
after work-up in protic solvents.[5]) The formation of 1 illustrates the
effectiveness of silyl reagents in displacing (in this case three) halide
ligands from the starting metal, and the effectiveness of Se(Ph) ligands
in bridging (in this case non-bonded main group) metal centers. The
formation of 1 was accompanied by the isolation of bismuth metal and
Ph;Se; in the reaction mixtures, accounting for the low yields of the

polynuclear complex.
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The synthesis of Se(R)SiMe; reagents is readily carried out by
insertion of elemental Se into C-Li or C-MgX bonds, followed by
CISiMe; to yield alkyl- and
aryltrimethylsilylselenoethers in workable yields.[6] We have also

reaction with

demonstrated that it is possible to use similar synthetic strategies to
synthesize bis(trimethylsilyl)chalcogenolates. Thus 1,1-
bis(trimethylsilylseleno)ferrocene 2 and 4,4’-bis(trimethylsilylseleno)-
biphenyl 3 were prepared in 65% and 56% yields, respectively, from

the corresponding dilithiodiselenolate salts.[7]
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The organometallic complex 2 was isolated from the reaction
of CISiMe; and [Fe(n’-CsHsSeLi);(TMEDA)] in pentane at 0 °C.
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After removal of LiCl, the filtrate was concentrated slowly to afford
X-ray quality golden orange crystals of 2. The cyclic voltammogram
of 2 displayed (Figure 1) one irreversible oxidation wave at +0.375 V
(vs. SCE), complicated by the deposition of the material onto the
electrode surface. This deposit of 2 onto the electrode is presumably a
consequence of the Se-Si bonds as other [Fe(n*-CsH4ER);] complexes
do not display this behavior.{8]

mv

uA

FIGURE 1.. Cyeclic voltammogram of 2 in THF solution (scan rate
100 mvs™).

The reaction of 2 and trans-PdCly(PBu;); proceeds with the
expected displacement of the two chloride ligands and the formation of
Pd-Se bonds. Concomitant with the formation of these bonding
interactions, two Se centers adopt a (preferred) bridging coordination
mode via the displacement of a PBu; ligand from the platinum centers
and the formation of [Pdy(PBus){pa-Fe(n’-CsHiSe);}2] 4 in good
yield. The structure of 4 is comprised of two ferrocenyl units at the

periphery of a planar Pd,Sey array that contains a central Pd;Se; ring,
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the connectivity confirmed with a single crystal X-ray diffraction

analysis.[9)

e PBu;

T
@—Se

The cyclic voltammogram of .4 in DMF/0.1 M BuwNBF,
displayed two reversible, one-electron oxidation waves at +0.354 V
and +0.560 V (vs. SCE), demonstrating electronic communication
between the two iron centres, mediated by the CsSePdSeCs linkages.

In addition to the synthesis of silylselenoethers, the related tri-
n-propylphosphine stabilized copper-trimethylsilylselenolate complex
§ was prepared in good yield from (Pr;P);CuOAc and Se(SiMe;s); at
low temperatures.[10) The tetrahedral molecules contain a terminally
bonded E-SiMe; moiety that can be displaced. Complex 5 thus acts as
a source of “metallaselenolate” in ternary nanocluster materials.[10]
This is made possible due to the lability of the phosphine ligands, and
the preformed Cu-Se bond in 5. Additional M-E (metal-chalcogen)
sources of this type are actively being targeted for ternary nanocluster
synthesis.
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