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Abstract: An efficient method for the asymmetric synthesis of chiral, oxygenated l-phenyl- 
ethylamines (1) in essentially two steps is described. The substituted acetophenones 2 are 
reductively aminated with unsubstituted chiral 1-phenylethylamine ("PEA", 3). via the cor- 
responding imines 4. These can directly be hydrogenated with high diastereoselectivities to 
the secondary amines 5, which are obtained diastereomerically pure by simple recrystalliza- 
tion. The bis-benzylic amines 5 are cleaved astonishingly regioselectively by hydrogeno- 
lysis, leading to the desired primary amines 1. 

Substituted chiral 1-phenylethylamines deserve interest as enzyme inhibitors2'3, as deriva- 
4 tizing agents for the analysis and/or resolution of enantiomeric mixtures , and as potenti- 

ally improved reagents or catalysts in asymmetric 5 synthesis . Moreover, especially when 

bearing oxygen functions on the aromatic ring, l-phenylethylamines are partial structures, 

and thus useful synthetic precursors 6 , of important natural products, not only of simple 

1-methyl-tetrahydroisoquinoline alkaloids7, but also of more complex substances, such as 

naphthylisoquinoline alkaloidsa, tetrahydroprotoberberines', and certain antibiotics 10 . 

R' 
R' CHa 1 

Chiral primary 1-phenylethylamines [ArtH(NH2)CH5] have been prepared e.g. 

- by diastereoselective C-methylation of chirally modified benxaldiminesll or hydrasones12, 

- by diastereoselective reduction of chirally modified acetophenone imines13, as well as 

- by enantioselective reduction of prochiral acetophenone imines14 or oximes". 

Most of these methods are hitherto hampered by the fact that the chiral auxiliary used is 

either not easily prepared or expensive, or available in only one configuration. And often, 

the enantiomeric excesses obtained are not at all satisfactory 13-15 . Practicable results 
have thus been achieved only for very few, simple examples, which moreover do not possess 
substitutents in the aromatic ring 16 . As a consequence, substituted chiral l-phenylethyl- 
amines are normally still prepared by tedious enantiomer resolution of racemic material . 17 
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We now report the facile, high yield preparation of chiral phenylethylamines la-f, with 
oxygen functions in the aromatic ring, by reductive amination of the corresponding aceto- 

phenones 2a-f. The required chiral auxiliary, unsubstituted 1-phenylethylamine (3, "PEA"), 
is inexpensive as either enantiomer. 

Highly stereoselective reductive aminations with PEA (3), using Raney nickel as a 

hydrogenation catalyst, have so far been described predominantly for the synthesis of 
18.19 amphetamines , as well as of cycloalkylamines 20,21 . For the reductive amination of 
22 acetophenones , an additional problem had to be envisaged and solved: the required regio- 

selective cleavage of the intermediate unsymmetrical bis-benzylamines 5. 

Our procedure is summarized in Scheme 1. Formation of the imines 4 from 2 and 3 can very 
neatly be brought about using TiC14 as a Lewis acid and dehydration agent 23 . The imines 

4a-f do not need to be isolated, but can be reacted further without workup, thus simultane- 
ously minimizing the risk of hydrolysis back to the starting materials. Hydrogenation (5 bar 

H2, Raney nickel) of the crude imines 4 affords the secondary amines 5 in good chemical 
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