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Summary The use of (~4-cyclo-octa-1,5-diene) (+cycle- plexes and the influence of molecular hydrogen in these 
octa-1,3,5-triene)ruthenium(O) as a starting material for 
the preparation of several cyclo-olefin ruthenium com- 

reactions are reported. 
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ZEROVALENT cyclo-olefin complexes of transition metals, 
particularly those not containing carbon monoxide, are 
very useful compounds in catalysis1 and preparative 
chemistry.2 However, only a limited number of synthetic 
routes to such species are available. 

Recently we reported a new preparative route to cyclo- 
olefin ruthenium complexes containing only olefins as 
ligands such as (q4-cyclo-octa- 1, 5-diene) (q6-cyclo-octa- 1,3,5- 
triene)ruthenium(O), [Ru(C,H,,) (C,H,o)].3 The use of this 
compound as a starting material for the preparation of 
several cyclo-olefinic ruthenium complexes is now reported, 
including evidence of the determining role played by 
molecular hydrogen in these reactions. 

[Ru(C,H,,) (C8Hlo)] (I) reacts rapidly under hydrogen at 
room temperature with cyclo-olefins or aromatic hydro- 
carbons, producing, in good yields, the q-cyclo-olefin- 
ruthenium(0) and -ruthenium(II) complexes (11)-(V) 
(Scheme). In a typical experiment, complex (I) was 
stirred in benzene a t  room temperature for ca. 5 h, under 
hydrogen. Evaporation of the benzene and recrystalliza- 
tion of the residue a t  -78 "C from n-pentane gave (IIa) 
as light yellow crystals (yield cu. 90%). Cycloheptatriene, 
cyclohexa- 1,3-diene, and cyclohepta- 1,3-diene are selec- 
tively hydrogenated to the cyclomono-olefin. 

No ligand displacement reaction takes place in the 
absence of molecular hydrogen. Under nitrogen, in 
aromatic or aliphatic solvents, complex (I) isomerizes at 
cu. 100 "C to bis( l-5-~-cyclo-octadienyl) ruthenium (VI) 
(see Scheme). 

Complexes (11)-(VI) were characterized by elemental 
analysis, and by mass, i.r., and 1H n.m.r. spectral data [T 
(C6D6); (IIb):  5.13 (5H, s, 2- to 6-H), 6.53 (4H, m, HA), 
7.59 (8H, in, HB), and 8.2 (3H, s, Me) ; (IIc) : 5-21 (4H, s, 2-, 
3-, 5-, and 6-H), 6-64 (4H, m, HA), 7-58 (8H, m, HB), and 
8-18 (6H, s, 2-Me); (VI): 4.42 (2H, t, 1-H), 6.16 (4H, dd, 
2-H), 6.45 (4H, m, 3-H), and 7-49-8.95br (12H, m, 4- and 
5-H)] as well as by comparison with authentic samples for 
(IIa), and (III)-(V).3 

Since no cyclo-octatriene was detected in the mother 
liquor of the reactions, a possible mechanism for the forma- 
tion of the complexes (11)-(V) from (I) probably involves 
the hydrogenation of the bonded cyclo-octatriene to a 
co-ordinatively unsaturated ruthenium complex which 
undergoes ligsnd exchange with a new cyclo-olefin. The 

.$. 5 \  3 

R2 

Ru 

A A  

(11) (90%) 
[a) R'= R ~ =  H 
(b) R'=MejR2= H 
(c )  RLRLM~ 

A 

(u) (60 %I 

[o] -- Ru 
-3 

SCHEME. i, under H,, 20 "C; ii, under N,, 100 "C. 

isomerization of complex (I) to complex (VI) by heating at 
ca. 100 "C under nitrogen can be interpreted in terms of a 
hydride-transfer me~han i sm.~  
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