0040-4039/89 $3.00 + .00

Tetrahedron Letters,Vol.30,No.46,pp 6257-6258,1989
Pergamon Press plc

Printed in Great Britain

ON THE STRUCTURE OF NATURALLY-OCCURRING
(+)-METHYL 3,4-ANHYDROSHIKIMATE

Harold B. Wood and Bruce Ganem*

Department of Chemistry, Baker Laboratory
Cornell University, Ithaca, New York 14853 USA

Abstract -- A two-step synthesis of enantiomerically pure (+)-methyl 3,4-anhydroshikimate 2 from (-)-methyl

shikimate 3 is described, leading to a revision in the properties reported for this natural product.

Recently two new metabolites 1 and 2 were isolated from the fungus Chalara microspora during a system-
atic search for medicinally active compounds.! The former, chaloxone, appears related to the epoxydon family?2
while the latter, methyl 3,4-anhydroshikimate, may be derived from shikimate-3-phosphate as an offshoot of the
aromatic biosynthetic pathway in plants and microorganisms.3 The structure of 2 was subsequently confirmed by
a racemic multistep synthesis and its absolute configuration reportedly established by partial resolution.!

As part of another project, we recently achieved a high-yielding, enantioselective synthesis of pure (+)-2
in just two steps from (-) methyl shikimate 3. While the NMR, IR and mass spectra of our synthetic sample
agreed closely with reported values,! the specific rotations of synthetic and natural 2 were substantially different.

Here we report our synthetic studies which indicate that 2 is a rather unstable substance, prone to a rearrangement

that accounts for the observed discrepancy in chiroptical properties.
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Reaction of (-)-methyl shikimate 3 with 2-acetoxyisobutyryl bromide (CH3CN, 0°C, 30 min) gave trans-
bromoacetate 4 (85%).5 This application of a Syntex6 procedure represents a new, highly sclective functionaliza-

tion of shikimic acid.” Treatment of 4 with base (1.3 equiv NaOCH3-CH30H, 0°C, 30 min, immediate extractive
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workup) afforded analytically pure (+)-2in 87% yield8 having [a]p= +2480 (¢ 0.5, EtOH), lit! [a]p= +95° (¢
0.5, EtOH). We now believe this discrepancy arises from a previously undetected! Payne rearrangement of 2 to 5
under mildly basic conditions.? Epoxyol 2 was stable to S$iO; chromatography, however prolonged exposure to
NaOCHj resulted in a gradual erosion of the rotation with no detectable change by tlc. Eventually an inseparable
3:7 equilibrium mixture of 2:5 was formed, judging from 300 MHz NMR, with [a}= +359 (¢ (.2, EtOH). The
new, well-resolved NMR resonances were identical with published values for § described in a recent chiral
synthesis of the enantiomer shown, which exhibited [a]p=-54° (c, 4.2, CHCl3).10 Based on these data, the
reported dextrorotatory isolate of 2 may have been a 1:1 mixture of 2:5 which was not resolved by 100 MHz 1H-

NMR at the time. 11
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