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Bicyclo[2,2,l]hepta-2,5-diene and cycloocta-1,5 diene(biphosphine)rhodium 
tetrafluoroborates react with hydrogen at 1 atmosphere in methanol or other 
polar solvents. The initial product may be either a solvated dihydride or a sol- 
vate; depending on phosphine structure the equilibrium between these two 
species varies widely. Dihydrides are normally the stable product when the 
ligand is a monophosphine although (o-methoxyphenyl)methylphenylphos- 
phine is an exception_ c&Chelating biphosphines normally form solvate com- 
plexes with no affinity for hydrogen. R-Phenyl bis-diphenylphosphinoethane 
falls into this category, but the 31P NMR spectra of its complexes demonstrate _ 
an equilibrium between monomeric and dimeric species, and addition of 
triethylamine gives rise to a trimer. bans-chelating biphosphines show more 
variable behaviour, and in the case of bis-1,5diphenylphosphinopentane, a 
number of complexes, including one requiring C-H activation, are observed. 

Numerous examples Cl] now exist of the asymmetric hydrogenation of 
prochiral olefins by rhodium bisphosphine complexes_ The most effective cases 
require chelating biphosphines and employ cationic complexes in methanol or 
ethanol solution_ Several workers have made observations on the initial hydro- 
genation products of complexes of type a [2-6]. Both solvates and dihydrides 
have been characterised, depending on the structure of the phosphine. This 
paper summarises the results of our own studies, carried out as part of a more 
general survey of the mechanism of asymmetric hydrogenation. 

Monophosphines 

Prior work by Schrock and Osborn [ 23 and more recently by Halpem [3] and 
coworkers has established that the normal species formed by reduction of com- 
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