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The synthesis and characterization of optically active olefinic complexes of the 
type [(q-C,H,)Ru{Ph,PCH(CH,)CH,PPh,}(CH,=CHR”)]PF, (R” = H, CH,, 
C,H,, COOCH,), in which the metal is a stereogenic center, are reported. The 
enantioface discrimination of the prochiral olefin is influenced by the chiral ligand 
and by the stereogenic metal atom. The chiral center at the metal appears to be 
optically labile. The rates of the epimerization at the metal and of the olefin 
enantioface depend on the structure of the coordinated olefin. 

Enantioface selection with olefinic substrates is observed in asymmetric catalytic 
reactions by transition metal complexes such as hydrogenation [l], hydrocarbonyla- 
tion [2], isomerization [3], and stereospecific polymerization [4]. As a consequence, 
the enantioface discriminating complexation of olefins has received much attention, 
and has been investigated, both that brought about by chiral ligands [5] and that 
arising from chirality at the metal [6]. 

We present here the first examples of diastereomeric equilibria in olefinic metal 
complexes in which enantioface discrimination is determined simultaneously by a 
chiral ligand and by the chiral center at the metal, which can have the opposite 
absolute configuration. 

Starting from diastereomerically pure (S),, (R),- 1 and (R)a”, (R)c-[(q- 
C,H,)RuCl{Ph,PCH(CH,)CH,PPh,} (1’) [7] the olefin complexes were prepared 
(Scheme 1) by reaction in methanol at room temperature with excess of the 
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appropriate olefin in the presence of NH,PF, as halogen scavenger. After removal 
of the solvent under vacuum the pale-yellow complexes were obtained pure (accord- 
ing to elemental analysis) by recrystallization from CH,Cl,/n-C,H,,. 

The 31P and ‘H NMR spectra of the ethylene complexes 2a and 2’a obtained 
from 1 and l’, respectively, recorded immediately after dissolution in CD&l, show 
the products to have diastereomeric purities of 62 and SO%, respectively. Both 
solutions, when left at room temperature for ca. 4 days, reach an equilibrium 2a/2’a 
ratio of 35/65 [g]. It thus appears that formation of 2a and 2’a is largely 
stereospecific. We assume that it takes place with retention of configuration at the 
metal, since this is the case when other 2e donors are involved in the substitution of 
the chlorine ligand in 1 and 1’ [9]. 

Similar behaviour is observed for the methyl acrylate derivatives 2d and 2’d. In 
this case, however, since the olefin is prochiral double the number of species are 
expected (Scheme 2). (Rotation of the olefin is not considered since it should be 
rapid at room temperature). The complexes are formed with the same relatively high 
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