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The novel metallaborane [( PMe2Ph)2( Pt2BsH,4)] consists of  the four-vertex and eight-vertex subclusters 
(Pt,B?) and { Pt2B,) conjoined at a common Pt-Pt edge; it can be regarded as an iso-arachno- 
di plat! nadeca bora ne. 

The reaction of 4-Me,S-7-MeO-arachno-B9Hl~ with cis- 
[PtCl,(PMe,Ph),] on a scale of ca. 1 mmol in the presence of 
base yields the expected nrachno-platinanonaborane [(PMe,- 
Ph),(PtB,H,,OMe)] (yield ca. 50%) together with several 
other products of degradation including the known1,2 metalla- 
borane types [(PMe,Ph),(PtB,H,)] (ca. 8 %) and [(PMe,Ph),- 
(Pt2B12H18)] (ca. 35%). In addition there is a smaller yield 
(2-3 %) of a yellow, air-stable, crystalline compound 
[(PMe,Ph),(Pt,B,H,,)] which has now been fully characterized 
by X-ray diffraction analysis in conjunction with n.m.r. 
spectroscopy. The compound has an unprecedented structure 
consisting of an urachno four-vertex (Pt,B,} cluster (which 
may be regarded as a complex of the hypothetical arachno- 
B,HS3- ligand) conjoined by a common Pt-Pt edge to an 
aruchno eight-vertex cluster (Pt,B, }. The structure is therefore 
quite different from that of another recently characterized ura- 
chm-diplatinadecaborane [6,6,9,9-(PMe2Ph)4(6,9-PtzB8H,o)]3 
which geometrically closely resembles the icosahedral frag- 
ment B,,H14'-. 

The heavy-atom structure of [(PMe,Ph),(Pt,B,H,,)] was 
established by single crystal X-ray diffraction analysis. 
Crystal data: monoclinic, space group P2,, a = 1618.3(9), 
b = 1330.0(7), c = 592.3(3) pm, /? = 93.62(4)", 2 = 2. The 
structure, based on 171 1 independent F,, was refined (includ- 
ing absolute configuration) to R = 0.039 (R' 0.048).1- The 

t The atomic co-ordinates for this work are available on request 
from the Director of the Cambridge Crystallographic Data 
Centre, University Chemical Laboratory, Lensfield Rd., Cam- 
bridge CB2 IEW. Any request should be accompanied by the 
full literature citation for this communication. 
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Figure 1. ORTEP drawing of [(PMe,Ph),(Pt,B,H,,)]. Hydrogen 
atoms were not located but their presence was confirmed by 
n.m.r. spectroscopy as discussed i n  the text. Distances from Pt(l) 
are as follows: to Pt(2) 262.1 ( I ) ,  to P( 1 )  228.8(5), to U(2) 21 8(2), 
to B(3) 217(3), and to B(7) 222(3) pm. Distances from Pt(2) are 
as follows: to P(2) 229.2(5), to B(2) 219(2); to B(6) 228(2), to B(7) 
216(3), and to B(8) 224(3) pm. Angles Pt(I)-Pt(2)-P(2) and Pt(2)- 
Pt(1)-P(1) are 178.3(1) and 174.8(1) , respectively, and the di- 
hedral angle between the Pt(l)Pt(2)B(7) and Pt(2)B(7)B(8) planes 
is 135.6". Pt(l)Pt(Z)B(2)and Pt( I)Pt(2)B(7) are essentially coplanar 
(dihedral angle 0.9?). 

molecular structure is shown in Figure 1. There is an essential- 
ly linear P-Pt-Pt-P system to which a six-boron and a two- 
boron subcluster are appended. Hydrogen atoms were not 
located from the X-ray diffraction analysis, but n.m.r. 
spectroscopy shows that the six-boron subcluster is {B,H, j, 
bonding y3 to Pt-Pt as in the previously described2 species 
[(PMe,Ph),(Pt,B,,H,,)]. The two-boron sub-cluster, by con- 
trast, appears to be without precedent; n.m.r. spectroscopy 
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shows that there are five H atoms associated with it, and the 
correspondence of the detailed n.m.r. behaviour with that of 
other arachno four-vertex cluster species such as [( PMe,Ph),- 

(PtB3H,)] [schematic geometrical structure (I)], [(PPh3)2(CO)- 
(HIrB3H,)], and [(PPh,),(H,IrB,H,)], indicates that the disposi- 
tion of the H atoms is as depicted in structure (11), i.e. the 
(Pt,B,) un'if constitutes the framework of an avachno four- 
vertex clustq and is thus an additional member of the 
theoretically interesting5 avachno four-vertex (M,B,-, ] 
cluster series which ranges from c~vachno-B,H,, itself through 
species [(PR,),(PtB,H,)], [(PR3),(H,TrB3Hx)] etc., to non- 
boron-containing 'butterfly' (Mq 1 clusters at the other 
extreme. 

Although a naive valence bond rationale for the entire 10- 
vertex cluster structure can be written down on the basis of 
bidentate nido q3-B,H,- and bidentate nido q3-B,H,-- ligation 
to the linear PtII-PtII system [Pt,(PMe,Ph),I2+, as in (III), this 
interpretation is probably too simple and it is likely that the 
electronic structure has large contributions from configurations 
such as (IV) in which the metal atoms are best interpreted as 
platinum(rv) centres using the definition of metal oxidation 
state given in ref. 6 .  The overall structure could then be 
described as an arachno ten-vertex cluster (although any 
inclusion of the two electrons in the Pt-Pt bond in the cluster 
electron count would strictly merit the use of the hyplio des- 
cript or). 
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