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Abstract

The ten-vertex cluster compound [9,9-(PMe,Ph),arachno-9,6,8-
PtS,B,H,] is fluxional between its two enantiomers via a vertex-flip
of the {Pt(PMe,Ph),} group between the 13-10,4,8 and %3-10,5,6
positions of the formal nine-vertex arachno-shaped {S,B,H} ligand
moiety.

Reaction between [arachno-4,6-S,B,H,] [1] and cis-
[PtCl,(PMe,Ph),] in dichloromethane, followed by
chromatographic separation in air, gave a 60% yield of
a yellow crystalline product identified by single-crystal
X-ray diffraction analysis as [9,9-(PMe,Ph),-arachno-
9,6,8-PtS,B,H,] (Fig. 1) [2], NMR spectroscopy at a
variety of temperatures [5] showed that the compound
is fluxional between its enantiomers in solution (AG
ca. 44 kJ mol~! at 260 K), with the platinum vertex
moving to and fro between the 10,4,8 and 10,5,6 73-SB,
positions of the arachno-shaped nine-vertex {6,8-S,B -
H,} fragment (structure I, numbered here for conve-
nience as in the ten-vertex {PtS,B;} cluster in Fig. 1)
Retention of the two discrete 3!P resonances at higher
temperatures indicates that this process is not associ-
ated with a general rotation of the {Pt(PMe,Ph),}
group (contrast refs. [6] and [7], although the evidence
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Fig. 1. orTEP drawing of the molecular structure of [9,9-(PMe,Ph),-
arachno-9,6,8-PtS, B, H ). Salient interatomic dimensions are as fol-
lows: Pt(9)-P(1) 232.4(3), PH(9)-P(2) 225.5(3), Pt(9)-S(8) 234.5(3),
P1(9)-B(4) 232.1(6), P(9)-B(10) 220.3(6), S(6)-B(5) 197.0(7), S(6)-
B(7) 188.6(7), S(8)-B(7) 190.7(7), B(5)-B(10) 171.1(9) pm; P(1)-
P1(9)-P(2) 98.4(1) S(8)-Pt(9)-B(10) 89.2(2), B(10)-B(5)-5(6)
121.4(4), B(5)-S(6)-B(7) 98.9(3), S(6)-B(7)-S(8) 118.4(3), B(7)-S(8)-
Pt(9) 105.5(2) and Pt(9)-B(10)-B(5) 107.9(4)".

does not distinguish between a 1,2 jump (as indicated
in Structure I) and a 1,3 jump via an unstable 73-6,7,8-
SBS intermediate.

This vertex-flip mechanism (see Scheme 1) in the
open ten-vertex nido-arachno cluster shape has long
been postulated as being an important mechanism for
rearrangement or selective scrambling -of cluster ver-
tices both in heteroborane [8] and metallaborane [9]
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chemistry but, as far as we are aware, evidence for this
has been based only on product analysis and is thus
largely circumstantial. The present results now directly
demonstrate the occurrence of the process.
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