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An extensive suite of polyhedral metalloborane structural types is readily syn- 
thesizable by the reactions of [($-C,M%)RUC~~]~ with polyhedral borane anions, 
and preliminary indications are that the osmium analogue [(T$-C,M%)OSC~~]~, 
prepared by a route analogous to that used for [($-C,M%)RuC1J2, is an equally 
versatile metallaborane synthon. 

One of the more fascinating though frequently frustrating challenges in metal- 
laborane chemistry is the problem of identifying convenient metal-containing start- 
ing materials that will react with a wide variety of borane species to yield, in turn, a 
variety of structural types each of which contains the same metal centre as one of 
the cluster vertices. Such a suite of polyhedral metallaboranes can then be used to 
establish structural, mechanistic, and spectroscopic systematics by facilitating inter- 
comparisons and reducing interpretational ambiguities. We here report preliminary 
results for a variety of reactions undergone by the areneruthenium dimer [(#- 
C,M%)RuCl,], which fulfils this role in that it readily yields a diverse suite of new 
ruthenaborane cluster compounds of which each incorporates the {($-C,M%)Ru} 
moiety as a cluster vertex. 

Compounds identified so far include uruchno- nido- and &so-type clusters and 
include examples with four, five, six, ten, and eleven vertices as summarized in 
Scheme 1. Interestingly, nido-&Ha- and cfoso-B,,H,,*- were the only two common 
polyhedral borane anions that were found not to react to give isolable metal- 
laborane products in significant yield. In addition to the products indicated in 
Scheme 1, some of the reactions also yield further as yet unidentified metallaborane 
products which consequently promise further novelty. 

All products illustrated in the Scheme were isolated by preparative HPLC or by 
TLC in air, and were characterized by mass spectroscopy, by comprehensive 
multielement, multiple resonance, and multidimensional NMR spectroscopy, and 
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also by elemental analysis when the isolated amounts of material were sufficiently 
high. 

Of particular interest are the “isocloso” ten- and eleven-vertex species that pose 
interesting questions for the development of electron-counting rules and cluster- 
bonding theory [l], and the novel uruchno five-vertex species [(C,M%)RuHB,H,] 
which has an endo hydrogen atom on the Ru(l)-position just like the one [2] on B(1) 
in B,H,, itself. Also of interest are the high yields of some of the products, 
particularly isocloso-[1-(C6M%)RuBi0H10], nido-[6-(C,M%)Ru$H,,], and nido-[5- 
(C,Me&Ru$H,,-7-(PMe,Ph)], since their ready synthesis will better facilitate the 
generation of further metallaborane chemistry. 

A number of interesting structural rearrangements and degradations are also 
evident. In addition, the aufbau conversion of aruchno four-vertex [2-(C,M%)- 
ClRuB,H,] to arachno five-vertex [l-(C,M%)RuHB,H,] is unusual, and may well 
have relevance to the mechanism of formation of nido-[(CO),FeB,H,] from 
aruchno-[(CO),HFeB,Hs] [3] and to other hitherto puzzling cluster at&au-processes. 

We have also been able to synthesize the previously unreported osmium analogue 

K7?6-c6M%)o~c1212 * in a yield (as yet unoptimized) of 26% using a route analo- 
gous to that [4] available for [(q6-C6M%)RuClJ2. Preliminary results suggest that 
this complex is equally useful as a new osmaborane synthon. For example, the 
eleven-vertex isocloso-type species [l-(n6-C6M%)OsB,,H,0] is obtained in 52% yield 
from the reaction with close-[B,,H,,]*-, the four-vertex uruchno species [2-($- 
C,M%)ClOsB,H,] in 70% yield from the reaction with Tl[uruchno-B,H,], and the 
ten-vertex nido species [6-($-C,M%)Os&H,,] in 21% yield from the reaction with 
uruchno-[B,H,,]-. 
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