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Abstract: The optically active epoxy alcohols 6abc, prepared by a Sharpless kinetic resolution-epoxidation process, 

were converted to the optically pure B-hydroxy-a-amino acids labc in four steps and high overall yield. 

R-Hydroxy-a-amino acids are an important class of compounds, appearing in nature both as natural products 

themselves (threonine, serine, 4-hydroxyproline) and as components of more complex natural compounds (e.g., 13- 

hydroxytyrosine and R-hydroxyphenylalanine derivatives in the vancomycin group, bouvardin, and other cyclic 

peptides; &hydroxyleucine in lysobactit$ MeBmt in cyclosporin;4 3-hydroxyhomotyrosine in echinocardin Ds). 

They have also been used as intermediates in the synthesis of such important natural products as R-lactams.6 Despite 

their importance, there are only a few gocd non-enzymatic methods available for their asymmetric synthesis in high 

enantiomeric purity, most of which have been developed quite recently. 7 These results, and those in the racemic area,* 

prompt us to report our work on a short and efficient synthesis of R-hydroxy-a-amino acids, exemplified by the 

synthesis of natural 1-threonine la, 2S, 3R-R-hydroxyphenylalanine lb, and ZS, 3R-R-hydmxyleucine lc. 
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There are two potential applications of the excellent epoxidation technology of the Sharpless group9 to the 

synthesis of labc, as shown in Scheme 1. Asymmetric epoxidation of the Z-allylic alcohol 2 with (+)-tartrate would 

produce the epoxide 3 which on reaction with an isocyanate should afford the oxazolidinone 4t” and thence 1. The 

second approach involves kineticresolution-epoxidation oftheopposite allylic alcohol5 with (-)-tartrate to give the 

epoxide 6 which would again be nansfotmed into the isomeric oxazolidine 7 on treatment with an isocyanate and 

thence into 1. We chose the second route since the conversion of 2 into 3 is reported to proceed with low enantio- 

merit excess (-65% ee) when R is phenyl or any other large group, 9a and thus would be inappropriate for the two 

compounds substituted with bulky groups lbc. However there was a serious question of whether kinetic resolution 

during the epoxidation of 5 where R is phenyl would prcceed well, since Sharpless has reported that this epoxidation 

is slow and the ratio of the fast to the slow rates of epoxidation t&l) is only 4- 10 (generally krel is > 15 for successful 

kinetic resolutions). As we report herein, this kinetic resolution can be carried out with quite high ee (90-958). 

We initially investigated some of the chemistry in the racer& series. Treatment of 1-phenylprop2-en-l-01 

5b1t with MCPBA gave a 79% yield of a mixture of the erythro and three epoxyalcohols which were treated with 
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sequence using (+) tartrate would provide the 2R, 35 diastereomer, while the use of an analogous sequence using the 

E-isomer of 28b should allow one to prepare the remaining two diastereomers [2S, 3s from (+) tartrate and 2R, 3R 

from (-) tartrate]. Thus all four diastereomers of these R-hydroxy-a-amino acids should be available in high 

enantiometic purity by epoxy IV-benzoylcarbamate cyclization chemistry.*o 
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5 a l&Me R’=IP 54% 6a 72% 13a 
5 b R=Ph R’=M 46% 6b 86% 13b 
5c R=iPr R’=M 54% 6c 65% 13c 

80% 58% 
86% 93% 
76% 84% 

14a R=Me 
14b R=Ph 
14c R=iPr 

Scheme 2 

1 a R=Me 
1 b R=Ph 
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