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OXAZOLES AS MASKED ACTIVATED CARBOXYLATES.
SYNTHESIS OF (+)-DI-0-METHYLCURVULARIN
H.H. Wasserman and R.J. Gambale
Department of Chemistry, Yale University, New Haven, Connecticut 06511

Summary: The dimethyl ether of the mold metabolite, curvularin, was synthesized by intramole-
cular esterification of an activated carboxylate derived from the photooxidation of an oxazole
precursor.

In an earlier commum’cation,1 we reported that the photooxygenation reaction of oxazoles,
generating activated carboxylates in the form of triamides, may be applied to the synthesis
of macrolides. We have now extended the scope of this intramolecuiar acylation procedure to
the formation of other macrocyclic systems such as the polyether lactones (2) recently synthe-
sized by Okahara.3 This work will be described separate1y.4 In this paper we report the use
of the oxazole-triamide rearrangement for the synthesis of the curvularin system.

Curvularin (1, R=H), a metabolite of the mold species, Curvularia, was isolated and char-
acterized by Musgrave™ and B1'rch.6 Synthesis of this macrocyclic system was achieved through
intramolecular acylation of the di-0-benzyl acid (3a) by Ger]ach7 and the di-0-methyl acid (3b)
by Bycroft8 and Takahashi.9 However, despite a number of attempts, formation of the curvularin
system via intramolecular esterification has not been successful. Thus, it has been reported
that mixed anhydrides,8 DCC,8 t-butylthiol esters with7 and without10 silver perchiorate and
the 2-pyridylthiol ester10 have all failed to bring about lactone formation from the hydroxy
acid precursor.

We have now shown that the oxazole-triamide method of generating an activated carboxylate
may be utilized in the lactonization of the hydroxy-acid derivative (11) forming (+)-di-O-
methylcurvularin (1, R = CH3). This syunthesis represents the first successful formation of
this lactone system by intramolecular esterification.
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Starting with the readily available methyl 3,5-dimethoxypnenyl acetatell, the oxazole
(2)16 was prepared in 68% overall yield in standard fashion by saponification with potassium
hydroxide in ethanol to form acid (5}, condensation with benzoin (4) in the presence of DCC
and 4-dimethy1am1’nopyr1‘d1‘ne12 yielding the ester (§_)l6 followed by treatment with excess am-
monium acetate in refluxing glacial acetic acid. Friedel-Crafts acy]ation13 of (7) with 7-
oxooctanoyl ch]oride7 (8) and anhydrous aluminum chloride in carbon disulfide gave the di-
keto oxazole (g)‘s which was selectively reduced at the aliphatic carbonyl with sodium boro-
hydride in aqueous ethanol1? to provide the hydroxy oxazole (19)16 in quantitative yield.
(Scheme).

Dye-sensitized photooxygenation of the hydroxy oxazole (10) in chloroform readily yielded
the intermediate triamide (11), which, under acid catalysis and high dilution, could be con-
verted to (+)-di-O-methylcurvularin (1, R = CH3), identical in all respects (IR, NMR, mass
spectrum, GPC, TLC) with an authentic sample.10

The cyclization may be facilitated by a process involving intramolecular proton removal
analogous to “double activation"15 as pictured in structure (11a). Participation by either
amide carbonyl! group may facilitate deprotonation of the hydroxyl! function through a thermo-
dynamically favored six-membered transition state. We plan to continue studies on the synthe-
sis of biologically active macrolides and macrocyclic lactams through the oxazole-triamide
method of carboxylate activation.
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