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A Highly Stereoselective Synthesis of (2S, 35)-B-
Hydroxyleucine
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Abstract: A highly diastereoselective nucleophilic addition of Grignard reagent to N,N-dibenzyl-O-TBS-serinal
3 was the key step in the present synthesis of (25, 35)-B-hydroxyleucine 1.
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B-Hydroxy-c-amino acids have been found in many bioactive naturally occurring peptides.! In connection
with our work on the total synthesis of cyclopeptide alkaloids,2 we required an efficient and general synthesis of
erythro (25, 3S)-p-Hydroxyleucine 1 and other related (25, 3S5)-B-Hydroxy-c-amino acids. While a number of
elegant asymmetric appoaches 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.# Very recently, Joullié and co-workers reported a diastereoselective addition of
Grignard reagents to modified Garner's aldehydeS as a new route to 8-Hydroxy-ci-amino acids. Though moderate
to good selectivity was obtained, the facial selectivity was found to be reagent dependent making prediction of
stereochemical outcome tenuous. We wish to describe herein an efficient synthesis of 1 with predictable high
diastereoselectivity based on the chemistry of N,N-dibenzyl amino aldehyde developed by Reetz et al.”
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Reagents and Conditions: a) LiBHy4, Et20-MeOH, reflux, 86%; b) Swem; c) PrMgCl, E1y0,
-78°C, 77%; d) PA(OH),, H,, MeOH, 100%; ¢) CDI, DMAP (catalytic), THF; f) KF, Jones, 72%

g) conc. HCl, 85%

Scheme 1
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N,N-dibenzyl-O-TBS-serine methyl ester 2 was prepared from D-serine in good overall yield. Reduction
of methy! 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 anzi 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 Joullié'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 § which was transformed into oxazolidinone 6 by treatment with
carbonyl diimidazole (CDI). An NOE was observed between H-2 and H-3 (in CgHg-Dg) indicating a cis
relationship of these two protons and thus confirming the 25, 3S stereochemistry of adduct 4.10 O;le—pot
deprotection-Jone's oxidation!! led to oxazolidinone carboxylic acid 7 in 72% yield. Finally, removal of
carbamate function under acidic conditions gave hydrochloride salt of (25, 35)-B-hydroxy leucine 1 in 85% yield.

In summary, we have described an efficient asymmetric synthesis of (25, 35)-B-hydroxyleucine 1. The
stategy should be applicable to the synthesis of other related B-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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