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Abstract: The four stereoisomers of 3-hydroxyleucine have been prepared in high overall yield and 
enantiomeric purity. Key steps include Sharpless asymmetric epoxidation, benzyi isocyanate-induced epoxide 
opening, and epimerization of an intermediate oxazolidinone ester. 

3-Hydroxyleucine initially attracted considerable interest as an amino-acid constituent of naturally 

occurring peptide antibiotics; the (2S,3S) diastereomer [(+)-l] is found in azinothricin,’ teiomycin,* and 

A83588C,3 whereas lysobactin4 contains the (2S.3R) diastereomer [(-)-21. More recently we isolated and 

characterized the first non-protein neurotrophic agent, (+)-lactacystin (3), which incorporates the (2R,3S) 

isomer [(+)-21.5 For the synthesis of lactacystin and anaiogues thereof, we required 

multigram amounts of ail four stereoisomers of 3-hydroxyleucine. Several 

meritorious synthetic approaches have been reported previously.6 Herein we 

describe a simple, concise strategy which significantly extends the earlier work of 

Caldwell and Bond~.~~ Exploiting an efficient epimerization tactic, we have prepared 

(+)- and (-)-1 as well as (+)- and (-)-2, in high enantiomeric purity and overall (+I-Lactacystin (3) 

yield, from the two antipodes of a new carbomethoxy oxazolidinone intermediate. 

The synthesis of (+)-1 and (+)-2 is outlined in Scheme I. As our point of departure, (E)-4-methyi- 

2-penten-1-01 (4) was prepared in quantity via condensation of isobutyraidehyde with triethyl 

phosphonoacetate followed by DIBAL reduction and distillation. 6b Sharpless epoxidation’ with cumene 

hydroperoxide, diisopropyi L-tartrate I(+)-DIPT), and titanium(W) isopropoxide smoothly afforded epoxide 
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(-)-5r8 in 62% yield and greater than 95% enantiomeric excess, as determined by 1 H NMR analysis of the 

derived (+)-MPTA ester.g Treatment of epoxy alcohol 5 with benzyl isocyanate and sodium hydride in THF at 

reflux initially furnished a mixture of regiolsomeric oxazolidinones (+)-6 and (+)-7; reexposure of the 

mixture to NaH in THF at reflux then produced the rearranged heterocycle (+)-7 In 75% yield.10 Jones 

oxidation gave the corresponding carboxylic acfd (-)-6 (quantltatfve). Finally, hydrolysis of the urethane (2N 

KOH, reflux) and debenzylation [Hp, Pd(OH)2, MeOH] generated (2S,3@3-hydroxyleucine [(+)-111 t in 

98% yield (80% overall from 4). 

For the synthesis of the (2R.3S) eplmer [(+)-21, the cis carbomethoxy oxazolidlnone (-)-9 was 

prepared via dlazomethane esteriftcatlon of (-)-8 (87%). Exposure of 9 to ethanolic KOH at reflux effected 

both epimerization and saponification, affording the trans acid (-)-lo in 98% yield.12 Urethane cleavage and 

hydrogenolysis as before then gave (+)-2’ 1 (98% yield, 50% from 4). The enantiomers (-)-1 t t and 

(-)-21’ were generated via an analogous sequence, simply by employing (-)-DIPT in the asymmetric 

epoxidatlon of 4. 

In summary, multigram quantities of the four stereolsomers of 3-hydroxyleucine can be readily 

prepared in high overall yield and enantiomeric purity. Whereas 5 and 7 require chromatographic isolation, 

all of the other intermediates are carried forward without purification, greatly enhancing the practicality of the 

approach. Applications of these amino acids to the synthesis of lactacystln and its analogues will be reported in 

due course.13 
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