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Reaction (room temperature, toluene) of c/loso-1-Me-1,2-C,B,oH;,; with two equivalents of [Co(PEt,),]
affords the title compound, structurally identified by X-ray crystallography.

In extending the scope of the direct insertion' route to
carbametallaboranes we have found a marked difference in
reactivity, towards a variety of carbaboranes, between nucleo-
philes of the nickel and cobalt sub-groups. Thus, whilst
fragments ML, (M = Ni, Pd, Pt; L = phosphine or iso-
cyanide) insert into closo-carbaboranes to yield generally

unreactive products,! analogous insertion of [Co(PEt,),],
derived from [Co(PEt,),],2 may proceed with a different
regioselectivity, and is sometimes followed by hydrogen
abstraction from solvent.®> Furthermore, with nido-carba-
boranes nickel-group nucleophiles give nido-products that
require pyrolysis to achieve cage-closure,*® whereas this
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occurs spontaneously at room temperature if [Co(PEt;),] is
used.” In addition, whilst partial closure (affording nido-
products) has been observed® during the reaction of zero-
valent Ni and Pt species with the arachno-carbaborane
1,3-C,B,H,;, [Co(PEt,),] and [Rh(PEt,),] fragments insert
into C,B,H,; to yield closo-hydridocarbametallaboranes as
the only isolable products.®

In terms of synthetic challenge, structural possibility,10—12
and theoretical interest,’®!* one of the most important sub-
groups of boranes and heteroboranes to have received recent
attention is the supraicosahedral group. To date, the
direct insertion reaction has not afforded a route to such
species because of the inertness of closo-R,C,B;gH;o (R = H
or Me) towards nucleophiles of the nickel triad. Herein we
report the first synthesis by direct insertion of a 13-vertex
carbametallaborane, in which we exploit the enhanced re-
activity of [Co(PEt,),].

1-Me-1,2-C,B,(H;, was stirred at room temperature for
three hours with two equivalents of [Co(PEt,),] in toluene.
The solution thus obtained was evaporated and the residue
dissolved in diethyl ether. After purification on an alumina
column (twice) a reddish-brown paramagnetic product (1)
(559, yield) was crystallised from toluene-diethyl ether at
—20 °C. Lr. and n.m.r. spectra failed to identify the product,
which was accordingly studied by single crystal X-ray diffrac-
tion.

Crystal data: CyHgoB,0CosPs, M = 631.6, orthorhombic,
space group Pbca, a = 16.7723(16), b = 21.662(2), ¢ =
19.1493)A, U = 6957A%, Z = 8 D, = 1206 gcm™?,
F(000) = 2680 electrons, pu(Mo-K37) = 10.4cm™. 6099
Symmetry-independent reflections were measured (291 K)
t0 Omax = 25° (Mo-K, X-radiation, X = 0.710 69 A) on an
Enraf Nonius CAD4 diffractometer. Of these, 3385 with
F = 2.00(F) were used to solve (Patterson and Fourier
methods) and refine (full-matrix least-squares) the structure
to R = 0.088.F

Figure 1 presents a perspective view of the molecule (1),
and demonstrates the atomic numbering scheme. It has not

Figure 1. Perspective view of (1), with cage methyl H atoms and
phosphine ethyl groups omitted for clarity.

1 Atomic co-ordinates are available on request from the Director
of the Cambridge Crystallographic Data Centre, University
Chemical Laboratory, Lensfield Road, Cambridge CB2 1EW.,
Any request should be accompanied by the full literature citation
for this communication.
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proven possible to distinguish between cluster sites 2 and 3
for the non-methylated cage carbon atom, although on the
basis of short 1-2 and 1-3 connectivities we are confident that
the polyhedral carbon atom adjacency of the precursor is
maintained in the product, and thus the correct!® formula-
tion of the carbacobaltaborane is either [1-Me-4-(Et,P)-
- {CO(PEty)y-pu-(H), }-1,2,4-C,CoB,H,4] or [1-Me-4-(Et,P)-
- {Co(PEty)y-pu-(H), 3-1,2,4-C,CoB,oH,, ], (1). Figure 1 arbit-
rarily adopts the latter choice.

The polyhedral framework is that of a distorted docosa-
hedron with carbon atoms in 4- and 5-, and Co(4) in a 6-
connectivity vertex,} adjacent to both cage carbons. In
[Co(C;ByHy)(n-C;H)], (2)* and  [Ti(Me,C,B,H,0), 1>,
(3)'" closo-docosahedra are observed in which the metal
atoms also occupy vertices of the highest possible connec-
tivity number. In (2) and (3) abnormally long B(2)-B(5) and
B(3)-B(5)§ bonds occur (1.947—2.081 A), a feature that is
also apparent in the present compound. Furthermore, in (1)
the marked asymmetry!® in B(5)-C/B(2) and B(5)-C/B(3)
lengths (A = 0.126 A) is compensated by a reversed
difference in Co(4)-C/B(2) and Co(4)-C/B(3) distances
(A = 0.106 A).

A Co(PEt;), moiety lies exo to the polyhedron, in a bridging
position across the Co(4)-B(7) connectivity, the Co(2)-Co(4)
and Co(2)-B(7) bonds themselves being bridged by hydrogen
atoms. The arrangement may be compared with that observed
in the recently reported™® species [4-(Et;P)-1,7-Me;-pi4,6-
{Co(H)(PEty),-u-(H)-pu~(PEL,) }-1,4,7-CCoCB;H,], (4), in
which an {(Et;P),Co(H)} fragment is linked across a Co-B
connectivity by u-PEt, (to Co) and u-H (to B) functions. In
Figure 2 the bridging systems and important molecular para-
meters of (1) and (4) are compared. The substantial structural
differences [(1) ¢f. (4)] may be summarised as follows: (i) a

P(41)
P(22) s H®B)) 2:198(3)
22793,C0(2) 1-49(9)
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Figure 2. The bridging systems of (a) compound (1) and (b)
compound (4).

1 Connectivity numbers are expressed only with respect to the
polyhedron.

§ Renumbered according to (1).
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[{-Me-4-(EtsP)-pty g.0r.7- {CO(PEty)p-pu-(H); }-1,2,4-C,CoByoHy ]
¢}
[CO(Cszle)("'} -C;H;)] [Ti(Me,C,B,,H,). I*~
2 3)

[4-(Et;P)-1,7-Mey-py - {Co(H)(PEt;),-u-(H)~
p-(PEt,) }-1,4,7-CCoCB;H,]

)

longer Co(cluster)-B(cluster) interaction, presumably a conse-
quence of the greater connectivity numbers of the atoms
involved, (ii) a shorter Co—Co separation, as might be expected
for bridging by hydrogen as opposed to the phosphido-
ligand, and (iii) longer exo-polyhedral Co-P bonds, and
greater asymmetry in the bridging links with distances to the
non-cluster (cobalt) atom increasing.
We thank the S.E.R.C. for support.
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