
Pergamon 
Tetrahedron Letters, Vol. 38, No. 10, pp. 1771-1772, 1997 

© 1997 Published by Elsevier Science Ltd 
All rights reserved. Printed in Great Britain. 

PII: S0040-4039(97)00207-4 0040-4039/97 $17.00 + 0.00 

A Highly Stere©selective Synthesis of (2S, 
Hydroxyleucine 

Taoues  Laib,  Jacquel ine  Chas tanet ,  J iep ing  Zhu .1 

Institut de Chimie des Substances Natm'elles, CNRS, 91198 Gif-Sur-Yvene, France 

Abstract: A highly diastereoselective nucleophilic addition of Grignant reagent to N,N-dibenzyl-0-TBS-serinal 

3 was the key step in the present synthesis of (25, 3S)-[~-hydroxyleucine 1. 
© 1997 Published by Elsevier Science Ltd. All rights reserved. 

~-Hydi'oxy-(z-amino acids have been found in many bioactive naturally ¢gcu_rring peptides. 1 In connection 

with our work on the total synthesis of cyclopeptide alkaloids, 2 we required an efficient and general synthesis of 

erythro (2S, 3S)-~-Hydroxyleucine 1 and other related (2S, 3S)-[3-Hydroxy-(x-amino acids. While a number of 

elegant asymmetric appoacbes have been described, 3 we thought to develop an alternative and more convenient 

synthesis using proteinogenic amino acid as chiral starting material. 

As chiral building blocks, N-protected amino aldehydes have been found very useful in the synthesis of a 

wide variety of compounds. 4 Very recently, Joulli6 and co-workers 5 reported a diastereoselective addition of 

Grignard reagents to modified Gamer's aldehyde 6 as a new route to 13-Hydroxy-~-amino acids. Though moderate 

to good selectivity was obtained, the facial selectivity was found to be reagent dependent making prediction of 

stere©chemical outcome tenuous. We wish to describe herein an efficient synthesis of I with predictable high 

diastereoselectivity based on the chemistry of N,N-dibenzyl amino aldehyde developed by Reetz et aL 7 
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Reagents and Conditions: a) LiBH4, Et20-MeOH, reflux, 86%, b) Swem; c) iprMgCI, Et20, 
-78°C, 77%. d) Pal(OH)2, H2, Me©H, 100%; e) CDI, DMAP (catalytic), THF; 0 KF, Jones, 72% 
g) conc. HCI, 85% 
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N,N-dibenzyl-O-TBS-serine methyl ester 2 was prepared from D-serine in good overall yield. Reduction 

of methyl ester with LiBH4 (Et20, MeOH) gave the corresponding primary alcohol which was submitted to 

Swern oxidation affording N,N-dibenzyl-O-TBS-serinal 3. 8 Addition of isopropylmagnesium chloride to the 

crude aldehyde at -78°C afforded anti adduct 4 as a single detectable diastereoisomer (NMR). The stereoselectivity 

of this reaction could be explained on the basis of a non-chelated transition state and is in line with Felkin-Anh 

model. 9 It is worthy noting that selectivity observed in this study was complimentary to Joullit's observation 

where syn product was formed predominantly when the same Grignard reagent was used. Hydrogenolysis of 4 

on Pearlman's catalyst gave amino alcohol 5 which was transformed into oxazolidinone 6 by treatment with 

carbonyl diimidazole (CDI). An NOE was observed between H-2 and H-3 (in C6H6-D6) indicating a cis 

relationship of these two protons and thus confirming the 2S, 3S stereochemistry of adduct 4.10 One-pot 

deprotection-Jone's oxidation 11 led to oxazolidinone carboxylic acid 7 in 72% yield. Finally, removal of 

carbamate function under acidic conditions gave hydrochloride salt of (2S, 3S)-[~-hydroxy leucine 1 in 85% yield. 

In summary, we have described an efficient asymmetric synthesis of (2S, 3S)-[3-hydroxyleucine 1. The 

stategy should be applicable to the synthesis of other related [~-hydroxy amino acids. Moreover, by using either L 

or D-serine as starting material and by exploiting the reduction of the corresponding dibenzylamino ketone, all 

other diastereoisomers should be available. 
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