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Abstract : N-chelate ligands based on chiral oxazolines are efficient co-catalysts in the enantioselective 
hydrosilylation of acetophenone with a-naphtylphenylsilane. Enantiomeric excess as up to 80% have been 
achieved. 

Asymmetric synthesis by means of homogeneous catalysis with transition metal complexes associated to 

chiral ligands has been a subject of great topical concern during the recent yea&. As phosphines are highly 

efficient ligands in many catalytic reactions, much effort has been devoted to design chiral phosphines and 

especially chelating diphosphines. On the other hand, transition metal complexes with nitrogen containing 

ligands such as phenantroline or bipyridine have been shown to have important and useful stereoelectronic 

properties. Many reactions mediated by these compounds have been reported. Even though several chiral 

nitrogen containing ligands have been already described3, there is definitely a need for new and efficient 

ligands for asymmetric catalysis and also for the design of new transition metal complexes able to play a role in 

the field of molecular materials4. 

Brunner and coworkers have reported high enantioselectivity in asymmetric hydrosilylation of ketones 

using catalytic systems prepared in situ from a rhodium based precursor and (2-pyridine)thiazolidine3. 

The successful use of chiral oxaxolines in asymmetric synthesis5 led us to believe that their use in 

enantioselective catalysis could be promising. Recent publications6 related to our work prompt us to report our 

results on the asymmettic hydrosilylation of ketones using various chiral 2-pyridinyl-oxazolines. 

The (4S,SS)-4-hydroxymethyl-5-phenyl-2-(2-pyridinyl)-1,3-oxazoline la (schemel) has been readily 

prepared on a hundred grams scale (83% yield), from cheap and commercially available 2-cyanopyridine and 

(1S,2S)-(+)-2-amino-l-phenyl-l,3-propanediol 7. From this common intermediate la, a large variety of chiral 

2-(2-pyridinyl)-1,3-oxazolines lb,.,.., lk have been further elaborated* in order to shed light on the 

stereoelectronic effects of the ligands iu the enantioselective rhodium catalyzed hydrosilylation of ketones. 
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scheme 1 

The efficiency of these new chelating ligands was tested in the model system acetophenone/ 

anaphtylphenylsilane (scheme 2). A 0.6% of the bis-ethylene-Rhodium chloride dimer was used with a ratio 

ligand to metal of 8. In all cases the (R)-l-phenylethanol was obtained in excess after acidic hydrolysis (3N 

HCl, 0°C) of the intermediate silylether. 

0 
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1) [(C2H4)2 Rh C&, 1 
+ Ph aNapht SiH2 b 

(J-I3 Cd-b 2) H+ 

scheme 2 

From the results presented in table I it appears that the enantioselectivity is highly dependent of both 

steric and electronic properties of the R group located at the 4 position of the oxazoline ring. In all examples, R 

group could be a third but temporary anchoring point for the metal center. When the coordinating properties of 

the R group are quite similar (entries b to g), a clear correlation between the enantioselectivity and the sire of 

the R moiety appeared, The highest enantiomeric excess (80%). close to the best value reported under similar 

conditio& , was achieved in a quantitative chemical yield with the more bulky trityl ether lg. The introduction 

in R of an additionnal anchoring point with good coordinating properties (lj, lk) does not seem to be 

beneficial, probably owing to a mechanism involving other conformations or structures of the catalytic 

intermediates 
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Surprisingly, exchanging the a-naphtyl group with either a smaller group (phenyl, entry 1) or a more 

sterically demanding one (mesityl entry m ) resulted in both cases in a sharp decrease of the enantioselectivity. 

Interestingly Brunner has reported3 that with thiaxolidine ligands, diphenylsilane was clearly superior to 

cr-naphtylphenylsilane. The stereochemical course of this rhodium catalyzed hydrosilylation seems to be highly 

dependent of a go&l match in term of molecular recognition between the ligand and the silane. 

Applications of oxazoline ligands in the design and the use of chiral transition metal complexes are under 

current investigation. 
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