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An efficient synthesis of the cyclic form of scalemic 2,4-di-epi-
polyoxamic acid exploiting the hetero Diels—Alder approach
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Abstract: An efficient synthesis of the lactonic derivative of 2,4-di-epi- polyoxamic acid,
in high enantiomeric purity, through a hetero Diels—Alder approach, is reported. © 1997
Elsevier Science Ltd

Optically active amino polyols are valuable building blocks for the syntheses of polyhydroxy amino
acids, peptide isosters, amino sugars, polyhydroxy pyrrolidines and piperidines, etc.! Most commonly,
they can be synthesised from carbohydrates or amino acids, depending on the stereogenic centre(s).
Since their chemical conversion and asymmetric induction have sometimes been inefficient, it is
evidently desirable to develop more facile and stereoselective synthetic routes. In this context we
planned to investigate the possibility of using an asymmetric hetero Diels—Alder approach as the key
step. It is known, in fact, that this reaction is one of the most useful tools for achieving C—C bond
formation with a high degree of asymmetric control.>”’

Recently in our laboratory we have developed a new, stable, highly functionalyzed class of azadienes
starting from N-trimethylsilyl imines. Such compounds have been cyclized, by simple reflux, to give
B-lactams. This reaction may be considered the first two-step Staudinger reaction to azetidinones rings.
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In conjunction with a program on a de novo asymmetric synthesis of antibiotics, including antifungal
agents, polyoxins and nikkomycin,® we targeted polyoxamic acid, the novel amino acid substituent of
antifungal agents.>!¢ We wish to report on preliminary results on the synthesis of polyhydroxylated
amino acids using our homochiral glycine-derived azadienes.

The azadiene 1 was prepared from (S)-triisopropylsilyloxy lactic imine and the acid chloride of (S)-
(+)-2-ox0-4-phenyl-3-oxazolidineacetic acid according to a reported procedure,'” in a one pot, two step
synthesis in almost quantitative yields and high purity as evaluated by 'H and 13C NMR. Treatment of
crude 1 with (D)-glyceraldehyde acetonide'® gave rise to dihydrooxazinone 2 []2=+52.2 (c 0.94,
CHCI5), contaminated by 8% of its diastereoisomer, in 64% overall yields (calculated on the starting
lactaldehyde).

After purification by column chromatography (SiOz, methylene chloride:acetone=95:5) and re-
moval of the oxazolidine protecting group by Li/NH;'? the stable amino derivative 3 [&t]p?'=—8
(c 0.65, CHCl3) was obtained in quantitative yields. Protection of the amino group by CbzCl
(NaHCO3,q/acetone/pH 8) gave rise to compound 4 [a],*°=—10.38 (¢ 1.06, CHCl;) in 64% yield.
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Treatment of this compound with methanolic HCI (1 hr, rt) furnished the lactone 5 []p®=+11.9 (¢
2.3, CH;0H) in 54% yield (Scheme 1).2
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Reagents and Conditions: /, (D) Glyceraldehyde acetonie, BF3, CHaClp, -78°C; if, LI/NHg; jit. CbzC
NaHCO3,q , acetone, pH 8; iv: HCI MeOH.

Scheme 1.

The facile conversion of azadiene 1 into oxazinone 3, and in turn into lactone 5 provides a particularly
flexible asymmetric synthesis of high functionalized polyhydroxy amino acid intermediates and may
be extended to other numerous targets. Access to epi-polyoxamic acid in this way realises just one
such potential. Further work exploring such routes is underway.
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