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COORDINATION PATTERNS OF THE DIPHENYL-
PHOSPHINODITHIOATO LIGAND IN TELLURIUM
COMPOUNDS

ANCA SILVESTRU
Chemistry Department, “Babes-Bolyai” University,
RO-3400 Cluj-Napoca, ROMANIA

Abstract. Solid state monomeric structures with monometallic
biconnective (bidentate) diphenylphosphinodithioato groups were
found in Ph,Te(S,PPh;); (1) or [Ph3Te][S;PPh;] (2), while in the
polymeric associations [Te(S2PPhy),]s (3) and [PhTeS(S)PPh;], (4)
bimetallic biconnective (bridging) and monodentate biconnective
(bridging) patterns were established by X-ray diffractometry.
[Te(S2PPh,)s]z (5) exhibits an unusual dimeric structure, with both
monometallic biconnective and bimetallic triconnective ligand
units.

Keywords: diphenylphosphinodithioato ligand, (organo)tellurium
compounds

INTRODUCTION

The diphenylphosphinodithioato ligand might exhibit different
coordination patterns in tellurium compounds, due both to its either

" monodentate or bidentate behavior and the tendency of tellurium to
achieve large coordination numbers.

Very often, in compounds containing dithioato ligands,
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tellurium tends to built 3c-4e bonds, by involving the same p orbital
in two different bonds!"), As a result, the bond length becomes
longer than the normal tellurium-sulfur covalent distance,
characteristic for a 2c-2e bond. In the same time, as a consequence
of the 3c-4e system, the strong influence of the organic groups in
trans to the Te-S bond results in the elongation of this bond,
sometimes to a value larger than the sum of the van der Waals radii

characteristic for tellurium and sulfur.

MONOMETALLIC BICONNECTIVE

Either in PhyTe(SPPhy); (Fig. 1a)""! or in [PhsTe][S,PPh;] (Fig.
16)®! the ligand acts as a monometallic biconnective unit, both
sulfur atoms being involved in bonds or interractions to the same
tellufium atom. In the first case, the nonequivalent tellurinm-sulfur
distances reflect an anisobidentate coordination pattern through two
covalent Te-S bonds (av. 2.627 A) and two secondary Te™S
interactions (av. 3.301 A). For [Ph3Te][S2PPh;] both tellurium-
sulfur distances (av. 3.493 A) are much longer than the normal

covalent distance suggesting a ionic structure.

BIMETALLIC BICONNECTIVE

Polymeric associations through bridging Ph,PS; units have been
observed in [Tea(S:PPhy)2]ot) and [PhTe(S;PPhy)].P). In both cases
the ligand act bimetallic biconnective, but in the first compound
(Fig. 2a) the coordination is realized through both sulfur atoms in a
bidentate pattern, while in the second one (Fig. 2b) only one sulfur

atom is involved in bonds or interactions to tellurium.
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(a) (b)

FIGURE 1. Monometallic biconnective coordination pattern in
Ph,Te(S;PPh,),.(a) and[Ph;Te][S;PPh;] (b).

(b)

FIGURE 2.  Bimetallic biconnective coordination pattern in
[Te2(S2PPhy),1n.(2) and [PhTe(S2PPhy)]a (b).

BIMETALLIC TRICONNECTIVE

In [Te(SzPPh2)3]2[6] an unusual dimeric structure is realized through
six ligand units, four of them acting monometallic biconnective,

while the other two are bridging the tellurium atoms in a bimetallic
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triconnective pattern (Fig. 3); one of the two sulfur atoms is
involved in coordination to both tellurium atoms. The dimeric
molecule has a symmetric structure, but the tellurium atoms are
supposed to be in different oxidation states (+2 and +4) in an ionic
arrangement, [TeL3]'[TeLs]", L = PhyPS,. In solution, all six ligands
appear to be equivalent, as the NMR spectra (‘H, 1°C, 3lP) suggest,

due to a very rapid exchange equilibrium between the two species.

FIGURE 3. Monometallic biconnective and bimetallic triconnective
coordination pattern in [Te(S,PPh;);]; (for clarity, the
phenyl groups attached to phosphorus atoms are not shown).
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