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Summazy
Both benzyloxycarbonyl threonine and serine methyl esters, when subjected to oxidation
with reagents based on chromium (VI) oxide, gave rise to the same N~protected methyl oxamate,

whoge structure was confirmed by an independent preparation.

The amino-acid literature contains remarkably little information on the oxidation of
serine and threonine side-chains to the ketonic 1evel1. A novel course has been observed

for such an oxidation, giving the same product from either amino-acid.
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In comnection with other work in progress in these laboratories, Z-D-~Thr-OMe (1) was
prepared and subjected to oxidation under a variety of conditions. Z-D-Thr-OH (m.p. 102.5 ~
103.5%), [o] 2%+ 6.7° (c 2, AcOH); (1it. m.p. * 101-2°, [a) ]2)0 - 5.8%(c 2, AcOH), for
L—enantiomer), was prepared according to a standard procedure3. Esterification (MeOH-CH306
Hh-‘E—SOBH) a.ffo?‘:ded Z-~D~Thr-OMe b (1) as colourless needles, m.p. 91.5 - 92°, [«] 12)0+ 18.7°
(¢ 1.1, MeOH); H n.m.r. § (CD013) 3.73 (3H, s). None of the oxidation conditions tried gave
a synthetically useful yield of the desired ketone (3). When oxidations based on the use of
chromium (VI) oxide and related species were employed, an unexbected by-product was obtained.
In the case of pyridinium chlorochromate S, the ketone (3) could be separated in low yield
(15%) by chromatography, still not wholly pure. (1H n.m.r. 6[CD013] 2.35 [3H, s, ketonic —CHB]).
Even with large excesses of the reagent (5 — 10 equiv.) there was considerable unreacted (1).
Oxidation with DMSO-based reagents, e.g. DMSO-DCCI-acetic anhydride 6 or DMSO~trifluorocacetic
a.nhydride7 gave mixtures containing small amounts of (3) (n.m.r.)
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On the other hand, oxidation with Cr03-pyridine in methylene chloride8, again using about
10 equivs. of reagent, gave complete consumption of (1). A product essentially homogeneous by
t.l.c. was obtained (50% yield), m.p. 88.5 - 89.5°, empirical formula C11H11N05, n/e 237 (M),
i.r. (Mujol)w 3280 (N-H), 1765, 1745 and 1710 ew”' (C = 0), [q] 2% in CHO1,, MeOH or DIF,
H nom.r. ,5(CD013) 3.95 (3H, s), 5.30 (2H, s), 7.45 (5H, s) and 9.0 p.p.m. (1H, br s, D,0 exch.),
on.m.r. 5(013013)9 54.1 (), 68.6 (s), 128.6-128.9 (m, aryl ¢), 13L.7 (s), 149.9 (s), 154.3 (=),
159.9 (s). The spectral data were most simply accommodated by structure (L) in which the whole
threonine side chain had been oxidatively cleaved. A very similar outcome was observed when

Cr03-AcOH (5 eqs) was employed, but the product was less clean (t.l.c., n.m.r.).

The result suggested that the same by-product (4) should result from the corresponding
serine derivative, and this was examined next. Z-Ser-0Me 10 (2) under Collins oxidation
conditions did not go to completion even with a large excess of reagent, but the CrOB/AcOH
procedure gave, after chromatography, about L0% of reasonably pure (1) with superimposable i,r.
and 3¢ nom.r. spectra to that obtained from (1). The nature of the by-product was further
confirmed by an independent preparation of (L) from benzyl carbamate and methyl oxalyl chloride
(Aldrich). Benzyl carbamate was removed by chromatography on silica gel, giving (L) which was
indistinguishable (m.p., t.l.c., i.r., 130 n.m.r.) from the oxidation products.

The mechanism of the reaction is open to investigation". It is of interest, however, that
the presence of a side chain is necessary. Z-Gly—OMeu was found not to be affected by Cr-based

oxidants under the above conditions, nor by SeO2 in aqueous dioxan at reflux.

The author is grateful to Prof. R. Ramage (UMIST) and Dr.G.T.Young (Oxford) for valuable

discussions.
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