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ture of { [MezP(S)lz[PhzP(S)]C}HgC1 and found a 
tridentate S-bonded ligand (Fig. 1). The salient 
features of the structure are given below. 

Mercury is in a distorted tetrahedral coordination 
geometry with mean SHgS and SHgCl bond angles of 
102.1” and 115.8”, respectively, but with significant 
deviations from the means (see Table I). As is 
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We report here the first molecular structure deter- 
mination of a coordination compound, { [Me?P(S)] 2 - 
[Ph,P(S)]C}HgCl, which contains a member of an 
unusual and potentially versatile class of novel 
ligands, viz., tris(diorganothiophosphinyl)methanide, 
[RZP(S)13C-. The ligands are derived by proton 
abstraction from the methine carbon of the neutral 
tris(diorganothiophosphinyl)methane parents, [R2P- 
(S)13CH [2-61. The resulting resonance stabilized 
carbanions can behave as uninegative, tridentate, six- 
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electron donors. By coordination to a metal atom 
through the three sulfurs, the ligand forms a cage con- 
taining three six-membered chelate rings (Fig. 1). The 
coordination behavior thus mimics the polypyrazolyl- 
borates [7], (and the related polypyrazolylgallates 
[S]) the only precedent for this type of uninegative 
tridentate ligand. 

We recently synthesized some coordination com- 
pounds of these ligands [ 1, 91, viz., { [Ph,P(S)] $}- 
MX and { [MeZP(S)]2 [Ph,P(S)]C}MX where M = Hg 
or Cd and X = Cl, Br, or I. There are two obvious pos- 
sibilities for metal-ligand bonding. The ligand coor- 
dinates (1) in a tridentate fashion through the sulfurs 
or (2) as a monodentate ligand via the central carbon. 
Although the great affinity of mercury for sulfur 
would favor the former bonding scheme, some NMR 
evidence [9] for the complex in solution seems to 
favor the latter. We have determined the crystal struc- 

aNumbering of the atoms is shown in the Figure. 

expected upon coordination the P-S bonds are 
considerably longer (mean, 203.2 pm) than the P-S 
bonds in simple uncoordinated tertiary phosphine 
sulfides, which range from 192.8 pm in (p- 
CH3C6H4)sPS [lo] to 196.6 pm in (C6H&PS [ 111. 
Also, the phosphorus-central carbon bond lengths are 
significantly smaller (mean, 176.9 pm) than the P-C 
single bonds in tertiary phosphine sulfides (18 1.5 pm 
in (m-CH3C6H4)3PS [lo], 181.7 in (C6H5)sPS [12], 
and 183.9 in (C6H11)3PS [ll], but longer than ylide 
P-C bonds (which average about 171 pm) [ 131 
which contain considerable double bond character. 

The PCP bond angles around the central carbon 
average 116.4”, which indicates that the C-hybrid 
orbitals contain s-character intermediate between 
sp3 and sp’-hybrids, and would seem consistent with 
the resonance delocalization suggested except that 
this argument is clouded by several facts. First, the 
central carbon is part of a cage containing six- 
membered rings which impose their own geometric 
requirements on carbon and second, the PCP bond 
angles [4] in the analogous neutral uncoordinated- 
ligand, [Ph,P(S)],CH, average 115.3”, which is only 
slightly less than that observed in this complex of the 
anionic ligand. The molecular structure of the neutral 
parent ligand, [MezP(S)Iz[Ph,P(S)]CH, is not 
known, but would be of interest for comparison with 
the structure of the anionic ligand. 

Full details of this crystal and molecular structure 
will be published elsewhere, as will be additional 
coordination chemistry of these novel ligands. 
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Fig. 1. The molecular structure of {[(CeHs)aP(S)] [(CH&P(S)]aC}HgCl as viewed along the mercury-chlorine axis. The Cl lies 
beneath the Hg. 
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