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THE SYNTHESIS AND CHEMISTRY OF FUNCTIONALIZED FUROCHROMONES.4.1
ADDITION OF NITRONATE ANIONS TO 3-BROMOCHROMONE AND
6-BROMOFUROCHROMONE. AN EXPEDIENT ROUTE TO FUR((3',2':6,7)-
BENZOPYRANO(2,3-d)-ISOXAZOLONES AND CHROMONO(2,3-d)ISOXAZOLONES.

Ronald B. Gammill*, Sharon A. Nash, Larry T. Bell and William Watt
The Upjohn Laboratories
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Abstract: Addition of nitronate anions to 3-bromochromone 1 and 6-bromofurochoromone 2 results in the
efficient generation of 3-hydroxy-2-(1-(hydroxyimino)alkyl,aryl or carboalkoxy) substituted chromones and
the corresponding 6,7-disubstituted furochromones. These compounds are efficiently converted to furo(3’,2":
6,7)benzopyrano(2,3-d)isoxazoles and chromono(2,3-d)isoxazoles, respectively, with N,N-dimethylformamide
dimethylacetal (DMF-DMA).

Our interest in the addition of nucleophilic species to 3-bromochromone 1 and 6-bromofurochromone

22 stems from the pharmacological activity associated with these classes of compounds.?
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We have continued our efforts to find reactions (of 1 and 2) which yield a uniguely substituted d-pyrone
ring* and reactions which result in replacement of the 5-pyrone ring with another heterocyclic system. An
example of this latter strategy is illustrated by conversion of 2 to the benzodifuran 8 upon treatment of 2
with amines.®® It is important to note that the product profile resulting from addition of a nucleophilic
species to 1 and 2 are often quite different, likely reflecting steric and electronic differences about the
d-pyrone ring. In this letter we report the results of adding the ambident nitronate anion to compounds
1 and 2.

Dropwise addition of 1,8-diazabicyclo(5.4.0)undec-7-ene (DBU; 3 equiv./CH,CN/RT) to an acetonitrile
solution of 1 and nitroethane (1.1 equiv.) resulted in the smooth conversion of 1 to the 3-hydroxy-2-
{1(hydroxyimino)methyljchromone 45" in 71% yield. The structure of 4 was determined by single crystal
x-ray analysis on the diacetate 5 (MP 117.9-120.0°C)®. As illustrated, addition of nitropropane,
o-nitroacetate and a-nitrotoluene likewise added smoothly to 1 to afford 5, 6, and 7, respectively, in good
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yield.” The use of less than three equivalents of DBU resulted in lower yields and somewhat more complex
reaction mixtures as did the use of chlorocarbon solvents. The reaction was readily extended to
furochromone 2 and provided the novel 6,7-disubstituted analogues?
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A plausible mechanism for this reaction is outlined below. Michael addition of nitroethane to 1 likely
yields a trans-nitronate intermediate 12.5* That intermediate can then undergo intramolecular o-alkylation
to afford 13 which subsequently suffers fragmentation to yield 14.** Tautomerization of 14 yields the
observed product 4 (R=CH,).
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In searching for new ways of dehydrating the o-hydroxyoximino system we discovered that
treatment of 8 with DMF-DMA (neat, 100°C, 30 minutes) cleanly afforded the isoxazole isomer 15 in
79.6% yield."® There was no evidence of Beckmann rearrangement and thus formation of the oxazole

isomer under these reaction conditions was completely suppressed.'®
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To further survey this reaction, we treated khellinone oxime 16 with DMF-DMA under identical
reaction conditions and obtained the known isoxazole 17 in 83% yield.”* In a similar manner, treatment
of chromone 4 with DMF-DMA afforded isoxazole 18 in 76% yield and not the known oxazole isomer
195 As illustrated, isoxazole analogues from both the chromone and furochromone series are readily

available using this procedure.
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