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Abstract 

[Ru3(CO)tz] reacts with 1,Zarenediamines (H,N,arene), under CO, to give the 
very asymmetric clusters [Ru,(p-H)(p-H,N,arene)(CO)s] (arene = 1,2-phenylene 
(la) or 4,5-Mq-1,2-phenylene (lb)) in which the three Ru atoms bear two, three, 
and four CO ligands, respectively. Under similar conditions, reaction of [Ru,(CO),,] 
with 1,8-diaminonaphthalene (H,N,naph) leads to break up of the cluster frame- 
work to give the binuclear ruthenium(I) compound [Ruz( CL-H,N,naph)(CO),] (3). 
The crystal structure of compound lb has been determined by an X-ray diffraction 
study. 

The ability of difunctional ligands to act as flexible bridges, within and beyond 
the requirements of metal-metal interactions, in polynuclear transition metal com- 
plexes is a matter of considerable interest. Among such ligands, arenediamines have 
been very little studied [l], but give binuclear complexes with the dideprotonated 
(diimine) form of the diamine symmetrically bridging the two metals; e.g. in 
rhodium and iridium complexes [2]. In addition, [Ru ,(CO),,] reacts with arylamines 
to give compounds [3] which are catalyst precursors for the hydrogenation of olefins 
[4] or for carbonylation of nitrobenzene to give phenylisocyanate [5]. We now report 
some reactions of [Ru,(CO),,] with 1,2-arenediamines and 1,8diaminonaphthalene. 

* Reference number with asterisk indicates a note in the list of references. 

0022-328X/89/$03.50 Q 1989 Elsevier Sequoia S.A. 



C24 

R R R 

R = H @=a,. Me(l~l 

Scheme 1 

R: H(g), Me(g) 

The reaction of [Ru,(CO),,] with an excess of 1,Zdiaminobenzene or 1,2-d& 
amino-4,Mimethylbenzene in refluxing toluene under CO [6 * ] gives the orange 
asymmetric clusters la or lb quantitatively [7*], rather than the symmetric 2a and 
2b (Scheme 1). A crystal structure determination for lb (Fig. 1) [8*] shows that the 
monodeprotonated form of the initial diamine is bridging and chelating two 
ruthenium atoms, resulting in a very asymmetric trinuclear cluster. This is unex- 
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Fig. 1. Perspective view of the structure of the compound lb. Selected bond distances (A) and angles ( “): 
Ru(l)-Ru(2) 2.777(l), Ru(l)-Ru(3) 2.788(l), Ru(Z)-Ru(3) 2.816(l), Ru(l)-N(1) 2.093(4), Ru(l)-N(2) 
2.208(5), Ru(2)-N(1) 2.140(4), N(l)-C(lO) 1.433(6), N(2)-C(l1) 1.470(7); Ru(Z)-Ru(l)-Ru(3) 60.X(l), 
Ru(l)-Ru(3) 59.8(l), Ru(l)-Ru(3)-Ru(2) 59.4(l), Ru(l)-N(l)-Ru(2) 82.0(l), Ru(l)-N(l)-C(lO) 
113.9(3), Ru(2)-N(l)-C(l0) 117.5(3), N(l)-Ru(l)-N(2) 79.1(2), Ru(l)-N(2)-C(l1) 110.1(3). 



c25 

petted, because all the known triruthenium clusters having related nitrogen-contain- 
ing Iigands (e.g., 7-azaindolate [9]) are symmetric. Although complexes having 
neutral [lo] or dideprotonated [2,11] 1,2-aryldiamines are known, as far as we are 
aware this is the first report of complexes containing monodeprotonated derivatives 
of these ligands. 

[Ru,(CO),,] reacts with an excess of 1,8diaminonaphthalene in refluxing toluene 
under CO [6 * ] to give the binuclear pale-yellow ruthenium(I) compound 3 quantita- 
tively [12*]. This is one of the very few high-yield syntheses of ruthenium(I) 
compounds [13,14]. The oxidation state one is still uncommon for ruthenium. The 
structure we suggest for 3 is based on analytical and spectroscopic data [12* ]_ A 
study of its reactions is in progress. 

We thank the Direction General de Investigation Cientifica y T&c&a (Spain) 
and the Minister0 della Pubbhca Istruzione (Italy) for support. 
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