A CONVENIENT SYNTHESIS OF L-allo-THREONINE
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Abstract: A short and advantageous procedure is described for the preparation of multigram
quantities of L-allo-threonine from L-Boc-threonine.

B-Hydroxyamino acids are an important class of compounds found in many biologically
active peptides. Additionally, their potential as chiral building blocks for the synthesis of both
natural and unnatural products makes them lucrative targets in themselves. Recently, we
became interested in developing a rapid and convenient synthesis of L-allo-threonine as part of
a program directed towards the synthesis of a number of oligo and cyclic peptides. Although
several methods for the synthesis of either D- or L-allo-threonine have been documented, (1)
we became interested In the development of a more convenient protocol from affordable
precursors.

The synthesis commenced with the derivatization of the hydroxyl moiety of L-tert-
butoxycarbonylthreonine methyl ester (Scheme 1), available by methanolysis of L-tert-
butoxycarbonyithreonine. Derivatization of this hydroxyl group was achieved in moderate yield
due to the accompanying side product resulting from an elimination reaction. Optimum yields for
this transformation were effected by the use of 1.1 equivalents of potassium tert-butoxide.
Attempts to form the corresponding mesylate were also plagued by the predominant formation
of the elimination product. Cyclization of the p-toluenesulfonyl derivative to the oxazolidinone
1(2) was accomplished by heating the intermediate in dioxane to afford the cyclized material,
determined to be exclusively the cis isomer (J4.5 8.5 Hz),(3) in quantitative yield. Treatment of
oxazolidinone 1 with 6N HCI followed by heating in a sealed tube at 100 °C for 6 hours afforded
L-allo-threonine as the corresponding hydrochloride salt. Liberation of the free amino acid was
effected with an ion exchange resin to give L-allo-threonine, which was identical to a sample
prepared by the route of Elliott.(1c)

In an attempt to supress the problematic competing elimination involved in the
toluenesulfonylation of L-Boc-threonine methyl ester, we considered an alternative pathway.
Previously, in our synthesis of B-hydroxyleucine we had effected a similar conversion through a
triflate-mediated pathway.(4) Utilization of this protocol did indeed allow for the formation of the

cis oxazolidinone ] in 40 % yield. However, the oxazolidinone was not amenable to purification

on silica gel as epimerization led to formation of significant amounts of the more stable trans
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isomer (J4.5 5 Hz). Thereafter, the crude material was subjected to treatment with 6N HCI to give
L-allo-threonine after liberation of the amino acid salt with pyridine as described by Elliott.(1c)
Only modest loss of optical purity was detected via this route.(5)
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(a) KO'Bu, TsCl, THF 0-25 "C (40 %), then A, dioxane (100 %); or 2,6-di'Bu-4-MePy,
Tf,0, CH,Cl,, 0 °C (40 %). (b) 6N HCI, 100 "C; Dowex-50W (200-400) / ref 1¢ (100 %).

Scheme 1

L-allo-Threonine has been efficiently synthesized from L-Boc threonine. The simplicity
of the described processes from readily available starting materials merits particular attention and

complements the work of others in this area.
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