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Mercury(II) Halide Complexes of Tertiary
Phosphines.

Part 11*. Crystal Structure of a-Hgl,PPr,; the
Adoption of an Unsymmetrical I,Hg(u-1);Hg(PPr;),
Arrangement
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X-ray analysis of the a-form of Hgl,PPr; shows
the 1:1 complex adopts the unsymmetric dimeric
arrangement 1,Hg(u-1);Hg(PPr3), in the solid state.
Although both metal atoms are four coordinate,
coordination about the mercury to which both phos-
phine ligands are attached is considerably distorted.
In particular the P—Hg—P angle is found to be
149.1(5)° and is attributed to the strong o-donating
ability of the PPrj ligands.

Tertiary phosphines give rise to a wide range
of complexes with mercury(II) halides of which the
1:1 and 1:2 complexes HgX;(PR3),, (n =1 or 2) have
been most widely studied. Although the HgX,-
(PR3), complexes exist as discrete: monomers
(albeit with differing degrees of tetrahedral distor-
tion [1-4]), the 1:1 complexes formed with mer-
cury(II) chloride have been shown to adopt a remark-
able variety of structural types in the solid state, viz.
(i) polymeric arrangements containing five coordi-
nate mercury (R =Me, Et, or CH,CH,CN), (ii) a
discrete tetrameric arrangement in a-HgCl;(PBuQ,
(iii) centrosymmetric dimers [R =Ph, Cy, TPP',
or Bu (B-form)]. These structural types can all be
considered to be based on the centrosymmetric
dimer (I) present either as the discrete entity itself
or associated to give polymeric arrangements [5—
11].
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FTPP = 1,2,5-(triphenyl)phosphole.
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Fig. 1. Molecular structure of o-Hgl,PPr3. Selected bond
distances and angles: P1-Hgl-P2 149.1(5)°; Hgl-P
2.421(15), 2.457(14); Hgl-L, 3.027(4), 3.050(5); Hg2—
u(l) 2.921(4), 2.937(5); Hg2—-I; 2.685(5), 2.694(4) A (b=
bridging; t = terminal).

3Ip NMR studies [11—13] have shown that for
the bromo and iodo complexes HgX,(PBu;) (X =
Br or I) the unsymmetrical dimer (II) is also present
in solution as a minor component. We herein report
the molecular structure® of a-Hgl,(PPr3), the first
evidence for the existence of the unsymmetrical
isomer (II) in the solid state. Although both mercury
atoms are four coordinate (Fig. 1) a highly distorted
tetrahedral arrangement is adopted about Hgl and
this may be attributed to the strong o-donating
ability of the PPr; ligands. The P—Hg—P angle of
149.1(5)° is comparable to that found [2, 4] in 1:2
complexes HgX,(PRs), formed by strong o-donat-
ing phosphines [X=Cl, R=Et 158.5(5)°; X = Br,
R = CH,CH,CN 151.3(1)°]. In contrast the P-Hg—P
angle in Hgl,(PPhs),, 108.95(9)°, lies [15] close
to a regular tetrahedral value and reflects the poorer
o-donating ability of triphenylphosphine compared
to the trialkyl phosphines. The molecular structure
in fact closely resembles that adopted [16] by the
mixed-metal complex I,Cd(u-1),Hg(PPr;), [P—Hg—P
152.8(1)°; Hg—P 2.410, 2.424(4) A; Hg—u(T) 3.056,
3.077(1) Al.

*Crystal data: CjsHaP2Hgzla, M= 1229.3, monoclinic,
space group P2;/c, a=10.707(3), b=13.766(5), c=
22.399(8) A, 8=96.5(1)°, U=3280.3 A Z=4, D,=2.49
g cm—3, F(000) = 2208 electrons, graphite monochromated
Mo Ka X-radiation, A =0.71069 A, u(Mo Ka) 126.3 em™Y;
R=0.103, R'= 0.103 for 1638 independent reflections
having I/o(/) > 3.0 collected as a Stoe Stadi 2 two-circle
diffractometer. The structure was solved by Patterson and
Fourier methods and refined by least-squares calculations
using SHELX [14]. See also ‘Supplementary Material’.
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Supplementary Material

The atomic coordinates for this work are available
on request from the Director of the Cambridge Crys-
tallographic Data Centre, University Chemical Labo-
tory. Lensfield Road, Cambridge CB2 1EW. Any
request should be accompanied by the full literature
citation for this communication.
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