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Summary 

The cations [ Ru(1---3:5--6-~-C~H~~ )(q6 -1,3,5-cyclooctatriene)] + (2) and 
[RuH(COD)L,]’ (5) (COD = cycloocta-1,5diene, L = PMezPh, AsMePh,) are 
convenient precursors to a range of q5 dienyl complexes of ruthenium(I1); 
evidence for hydrogen transfer processes is presented. 

In extension of our studies of the interaction of dienes and polyenes with 
cationic ruthenium hydride complexes [ 1,2] , we have discovered synthetic 
routes to a range of cationic dienyl complexes which are formed through 
unusual hydrogen-transfer processes. The reactions studied are illustrated in 
Scheme 1. The results are pertinent to the few previous reports of hydrogen 
transfer between coordinated olefin ligands promoted by Ru [4,5], Rh and Ir 
[6] and MO [7] complexes. 

Treatment of acetone or methanol solutions of [ RuH(COD)(NH2NMe2)3] - 
[PF,] (1) (COD = cycloocta-1,5-diene) [3] with excess cyclooctatetraene gives 
in 30% yield a yellow product of stoichiometry [Ru(C,H,,)(C~H~~)][PF~]. 
Variable temperature NMR studies show that although the compound is 
fluxional, it can be completely assigned as [ Ru(l-3:5,6-q-CsH1 1 )- 
(q6 -1,3,5_cyclooctatriene)] [PF,] (2) from the ‘%* and selective ‘H{‘H} 
spectra at -80” C. [ 81 The observed changes on warming the sample have 
not been fully elucidated, but are consistent with a dynamic process which 
involves either a change in the orientation of the triene ligand with respect 
to the unsymmetric dienyl moiety or an intramolecular hydrogen transfer via 

*CDIC1,. (124 MHz), 6 (CH) 99.7,97.9.97.0.96.9, 96.1.93.0, 91.6. 85.8. 77.2,44.0,40.7 PP~: 
6(CH,) 36.8, 36.4, 25.4. 23.7, 18.7 PP~. 
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SCHEME 1 (i) COT, MeOH, 60°C: (ii) RNC. acetone, 25OC; (iii) PMe,Ph, P(OMef, , AsMdh, . MeOH, 

60°C; (iv) dioxane, COD, 100°C. 

a transient species [ RuH(r)’ -1,3,5_cyclooctatriene),l [PF,] . Studies in deutero- 
acetone have shown that 2 is formed through an intramolecular hydrogen 
transfer from COD to a coordinated COT ligand and is suggested to occur 
by the mechanism shown in Scheme 2 [ 301, 

The triene ligand of 2 is readily displaced by a range of ligands including 
olefins, acetylenes, arenes, isocyanides, phosphines and arsines. In acetone or 
methanol solution 2 and isocyanides form [Ru(~-~:~-~~-C~H~~)(RNC)~]- 
[PF, ] (3) (R = But, 2,6-MezC6H3) whereas with phosphines and arsines the 
salts [Ru(l-5_rl-C,H,,)L,]IPF,] (4) L = PMe,Ph, P(OMe),, AsMePhz; LJ = 
(PhzPCH2)3CCHB ) are isolated. Since the spectroscopic data for 4 did not 
exclude the possible formation of a bicyclic n 3 -[ 3.3.0jbexahydropentalenyl 
ligand [ 111 the X-ray structure of 4 (L = PMe,Ph) was undertaken. 
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SCHEME2 

The molecular structure illustrated in Fig. 1, shows that the five approx- 
imately co-planar (within 0.04(3) A) carbon atoms of the carbocyclic ring 
are bonded to the Ru(PMe,Ph), + fragment. Of the five ruthenium carbon 
distances those to C(42) and C(44) are the shortest, with the distance to the 
central C(43) being slightly longer (by ca. 0.04(l) A) and those to the outer 

Fig.l.Aperspectiveviewof4(L= PMe,Ph)showingtheatomnumberingscheme.Selectsdbondlengths 
(&and angles('): Ru-P(1)2.374(2),Ru-P(2)2.366(2),&1-P(S) 2.343(2).Ru-C(41) 2.283(B), 
Ru--C(42) 2.182(8).Ru-C(43) 2.226(7).Ru-C(44) 2.191(7).Ru-C(46) 2.297(7) C(41)-C(42) 
1.407(11),C(42)-C(43) 1.408(11),C(43)-C(44) 1.412(11).C(44t-c(46)1.421(11).C(46)--c(46) 
1.486(11).C(46)--C(47) 1.524(12),C(47)-C(48) 1.49M12).C(48)-C(41) 1.516(11).C(48)--c(41)-c(42) 
123.9(7),C(41)-C(42)--C(48)128.7(7).C(42)-_c(43)-C(44) 125.3(7), C(43)-C(44)-C(45)127.5(7). 
C(44)-C(45)-C(46)125.6(7),C(46)-C(46)-C(47) 116.0(7).C(46)--c(47)--c(48) 109.5(7), 
C(47)-C(48)-_c(41)117.6(7). 
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