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1,2-Pt;BoHs]
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There is a growing interest in the use of poly-
hedral borane clusters as ‘B-Frame’ matrices on which
to juxtapose two or more potentially reactive metal
centres [1—3]. In this context we now wish to report
preliminary findings about the reaction of the nido-
7-platinaundecaborane [(PMe,Ph),PtB,oH ;] [4-6]
with the tertiary phosphine [PMe,Ph]. This appears
to result in a novel (2 X 11)-vertex = (10+ 12)-
vertex 2{PtBjo} > {Bjo} + {Pt,Bo} cluster dispro-
protionation to generate dimetallaborane clusters
with metal atoms in adjacent sites. Thus reaction in
refluxing toluene for 16 h yields a variety of novel
closo twelve-vertex 1,2-diplatinadodecaborane com-
pounds together with the previously unreported
family of the more straightforward closo ten-vertex
[BioHg(PMe,Ph),] isomers. Although the basis of
the stoichiometry is represented in eqn. (1), the
diplatinadodecaboranes are obtained in a variety
of susbstituted and/or isomeric forms. This is per-
haps not unexpected as the reaction must necessarily
be a complex multistep process.

2 [(PMC)Ph)thB 10H 12] +2 [PMezPh] -
[(PMe,Ph)4Pt;B1oH 0] + [B1oHg(PMe,Ph),] + 3H,
(D

Typical total yields of the ten- and twelve-vertex
species isolated so far are both in the region of about
12% (as yet unoptimized). The predominant [B;oHs-
(PMe,Ph),] isomer formed is the (1,10) species; a
number of the other [B;oHgs(PMe,Ph),] isomers are
also formed, but we have not yet been able to mutu-
ally separate and therefore to characterize them.

The more abundant of the diplatinadodecaborane
products have so far not crystallized in forms suitable
for singlecrystal X-ray diffraction analysis, but
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multielement multiple resonance NMR spectroscopy
indicates that all the diplatinum species are of the
same structural type. The first of those that we have
been able to characterize structurally is in fact a by-
product, [(PMe,Ph);CiPt,B,oHe(PMe,Ph)], that con-
tains chlorine as a substituent on one of the metal
atoms (we have established that the halogen in this
case originates from impurities in the free phosphine
used in some of the initial experiments). Crystals of
the air-stable orange compound were monoclinic,
space group P2, /e, with a = 1187.6(3), b = 2170.4(3)
pm, §=97.93(2)°, Z =4, and the structure {(based on
6446 independent F,, having I > 2a(J), out of a total
of 7053), was refined to R =0.0312. A drawing of
the molecule is given in Fig. 1.

The compound is seen to be based on a closed
{Pt;Bo} icosahedron with the metal atoms in ad-
jacent sites. Interestingly, there is no significant dis-
tortion to a nido or ‘slipped closo’ geometry, and the
interplatinum distance is reasonably strongly bonding
at 286.3 pm. A simplistic initial rationale of the
electronic structure, in the absence of detailed MO
treatment, would involve a basic nido-decaboranyl-
type {Bio} skeleton and two tefrzhapto borane-to-
platinum binding modes, each with a two-orbital
metal contribution to the cluster. An additional
two-electron two-centre platinum—platinum bond
would then complete a formal 2n + 2 closo cluster

P(2)

Fig. 1. Drawing of the molecular structure of [(PMezPh);-
CIPt;B1oHg(PMe,Ph)] with organyl group atoms omitted
for clarity. Cluster hydrogen atoms were located and exo-
terminal hydrogen atoms for all boron atoms except B(4)
were confirmed by 1H-{“B} NMR spectroscopy which also
confirmed the absence of other cluster proton types. Selected
interatomic distances are as follows: from Pt(1) to Pt(2)
286.3, to P(1) 231.7(4), to Cl(1) 238.9(4), to B(3) 233.2(8),
to B(4) 219.3(8), to B(5) 217.1(8), and to B(6) 221.6(8);
from Pt(2) to P(2) 232.2(3), to P(3) 233.2(4), to B(3)
230.3(8), to B(6) 235.5(8), to B(7) 221.2(9), and to B(8)
223.0(9) pm. Interboron distances among Pt-bound boron
atoms are in the range 179.0(10)-187.4(10) pm, and other
interboron distances are in the range 174.5(11)-180.0(11)
pm. B(4)-P(4) is 1924 pm.
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electron count and involve each platinum centre
in overall quasi-conical three-orbital contribution
to the cluster bonding. There would however be
considerable delocalization within this formal
scheme.
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