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swrmlary: Condensation of the dianions derived from simple a-hydroxyketones 

and 1,2-diketones with l,l'-carbonyldiimidazole provides a facile 

one step synthesis of tetronic acids and pulvinones. 

Although a number of synthetic strategies to tetronic acids are on record, 2 

most are multistep and at best proceed only in moderate yield. In connection with 

another investigation, we developed a general one step synthesis of simple tetronic 

acids and pulvinones (i.e. 2-phenyl-4-benzylidenetronic acids), respectively from 

readily available a-hydroxyketones and 1,2-diketones. From a retrosynthetic per- 

spective, we reasoned that condensation of the dianion derived from a variety of 

a-hydroxyketones, through agency of an amide base, would yield the desired tetronic 

acid derivative upon addition of an appropriate carbonyl equivalent. An ideal candi 

date for the required carbonyl equivalent appeared to be l,l'-carbonyldiimidazole. 

Similarly, by taking advantage of the dianion derived from suitable 1,2-diketones, 

condensation with carbonyldiimidazole was expected to yield pulvinone derivatives. 
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We are pleased to report that this is indeed the case; our results are illustra 

ted in Table I. Several comments are in order. First, although the reported con- 

densation proceeds only in modest yield (31-57%),4 the approach is economical in 

4517 





No. 47 4519 

view of the versatile methods available for elaboration of u-hydroxyketones and 1,2- 

diones. For example, hydroxyketone (1) was prepared by addition of phenyl magnesium 

chloride to glyconitrile, 
5 while (3) was readily available via addition of the lith- 

ium anion derived from 2-propyl-1,3-dithiane to 2-cyclopentenone, 16 followed by care- 

ful hydrolysis with methyl iodide in aqueous acetonitrile buffered with excess cal- 

cium carbonate. 
17 

On the other hand, hydroxyketones (4) and (2) and in turn, diones 

(5) and (11, were prepared by acyloin condensation8" of ethyl phenylacetate and 

its p-methoxy derivative followed in the case of (6) and (7) by Jones oxidation. 
18 

- - 

Combination of the dithiane approach to u-hydroxyketones with the reported syn- 

thesis of tetronic acids would provide, in principle at least, a strategy for the 

elaboration of unsymmetrically substituted pulvinones, assuming the availability of 

an effective tetronic acid to pulvinone oxidation protocol. To our knowledge only 

one other general approach to unsymmetrical pulvinones has been reported. 
19 

Towards 

this end, we have demonstrated that the methyl enol ether of 12 can be oxidized - 

with DDQ in toluene to pulvinone 15, 
15,19 

a metabolite recently isolated from cul- 

tures of Aspergillus terreus. Pulvinone 15 is also available from 14 via methyla- - - 

tion with dimethyl sulfate in aqueous potassium hydroxide. 

A typical experimental procedure is illustrated by preparation of 4,4-dimethyl 

tetronic acid (9): To a solution consisting of 0.73 mL (5.2 mmol) of diisopropyla- 

mine and 10 ml THF (distilled from Na) was added 2.4 mL (5.3 mmol 2.2 M) of n-butyl 

lithium at O" under nitrogen with stirring. After 20 min. the temperature was 

lowered to -78O and a solution of 208 mg (2.0 mmol) of 3-hydroxy-3-methyl-2-butanone 

in 5 mL of THF was added dropwise. After an additional 40 min. a solution of 819 mg 

(5.1 mmol) of l,l'-carbonyldimidazole in 6 mL of THF was added over a period of 15 

min; the resulting mixture was stirred at -78O for 1.5 hr. The cooling bath was then 

removed and the reaction mixture allowed to warm to room temperature. Work up con- 

sisted of addition to 6.0 mL of 3 M H2S04; after 2 min the pH of reaction mixture was 
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adjusted to ca. 9, extracted with ether, the aqueous phase acidified (ca. pH Q2)with 

3 M H2S04 and extracted several times with ether and the latter washed with water, 

brine and then dried over MgS04. Removal of the solvent in vacua yielded 124 mg 

(48%) of (2) as a solid which upon recrystallization from benzene afforded white 

needles, mp 141.5-142.5O C (lit mp. 144-146O C). 
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