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REACTIVITY OF 4,6-DIOXY-2-PYRONES IN THE DIELS-ALDER PROCESS
Alan P. Kozikowski* and Richard Schmiesing
Department of Chemistry, University of Pittsburgh
Pittsburgh, Pennsylvania 15260

Mycophenolic acid, an antibiotic isolated from a culture of Penicillium glaucum, has

been shown to possess mild tumor inhibitory activity.l In designing routes to this molecule
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and related compounds, it became of interest to investigate the reactivity of 4,6-dioxy-2-
pyrones % as dienes for the Diels-Alder process. The ability to perform cycloaddition reac-
tions with these compounds could establish a general method for preparing the dioxygenat-
ed aromatic ring systems present in such natural products.

1,3-Acetone dicarboxylic acid %, a commercially available starting material, is readily
converted to the glutaconic anhydride 3 through a modification of the procedure described by
Willstatter and Pfannenstiel.3 Compound % is thus treated with one equivalent of acetic
anhydride at 45°C for 1 hr. The off-white solid that forms is simply filtered and dried to
furnish % in 80% yield (the crude product, m.p. 130°, was used in subsequent reactions without
further purification). If the above reaction conditions are followed using two equivalents of
acetic anhydride, the lower melting acetoxyglutaconic anhydride é is formed. The glutaconic
anhydrides % and é are in turn readily transformed to the difunctional pyrones 1
Accordingly, treatment of g with ethereal diazomethane affords the previously reported 4,6-
dimethoxy-2-pyrone 3 (70,’4).4 Reaction of 3 with bis(trimethylsilyl)acetamide in benzene at
30°C for 1 hr affords the moisture sensitive disilyloxypyrone é(94%).5 Reaction of 4 with
diazomethane yields 4-acetoxy-6-methoxy-2-pyrone (7, 80%).

The Diels-Alder behavior of these pyrones was examined with a variety of olefinic and
acetylenic dienophiles. 1In general, unsymmetrical dienophiles of moderate reactivity (ethyl

acrylate, methyl methacrylate, etc.) failed to give isolable products with these pyrones.
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Although it has been shown that the presence of a functional group substituent in the 6-
position of a pyrone can inhibit cycloaddition reactions for steric reasons, this factor,
is significant only for reactions with dienophiles bearing bulky groups (e.g.,
trimethystannyl).7

With more reactive, symmetrical olefinic partners,8 such as maleic anhydride and N~

phenylmaleimide, cycloadducts resulting from addition of a second equivalent of the dienophile

to the cyclohexadienes generated by extrusion of carbon dioxide from the primary cycloadducts

were obtained (Table, Q and 2).9

With acetylenic dienophiles, formation of the dioxyarenes (kg— ) proceeded in satisfac-

tory yield, thus fulfilling the primary objective of this research. The use of pyrone J
which bears differentiated oxy-groups, affords an arene which is amenable to further

regioselective transformations. An exemplary procedure follows:

Dimethyl 3,5-Dimethoxyphthalate (}1). A toluene solution (2 mL) of 4,6-dimethoxy-2-pyrone
(0.11 g, 0.72 mmol) and dimethyl acetylenedicarboxylate (0.61 g, 4.35 mmol) was heated at

150°C for 15 hr in a Kimax screw cap culture tube. The toluene was removed by rotary
evaporation and the residue chromatographed on 12 g of silica gel (activity III) with a

gradient solvent system of ethyl acetate-hexane (0-25Z) to afford 128 mg (70%) of kk:
1

ir (CHCla) 3025, 1735 cm ; nmr (CDCl3) § 7.05 (d, 1H, J=2Hz), 6.63 (d, 1H, J=2Hz), 3.93-

3.80 (4s, 12H); mass spectrum (70 eV) m/e 254 (M1, 225.

Since other derivatives of acetone dicarboxylic acid are known, their conversiop to 4,6-

dioxy-2-pyrones through intermediate glutaconic anhydrides should serve as a general entry into

highly functionalized aromatics for synthesis design.
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Table. Diels-Alder Reactions of 4,6~Dioxy-2-pyrones

b
a Reaction Conditions
Pyrone Dienophile Cycloadduct (°C/solvent/hr) Yield (%)
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a. Satisfactory spectral and physical data were obtained for all new compounds.
b. All reactions were carried out in Kimax screw cap culture tubes.

c. Desilylation occurred during chromatography of the phthalate.
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