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A LABORATORY SYNTHESIS OF 4-HYDROXY-2 (5H)-FURANONE (BR-TETRONIC ACID)

Takefumi Momose, Naoki Toyoocka, and Yumi Takeuchi

Faculty of Pharmaceutical Sciences, Kinki University
Kowakae 3-4-1, Higashi-Osaka, Osaka 577, Japan

Abstract -A 'one pot'-fashioned preparation of 4-hydroxy-2(5H)-furanone
(R-tetronic acid) was conducted in 38-40% overall yield starting from

ethyl acetoacetate.

The o,f-unsaturated y-lactone moiety, 2(5H)-furanone, occurs in a number of natural
products.l The lactone hydroxylated at the R position is commonly known as B-tet-

ronic acid (I}, and biologically important activities have been

examined for the analogs.2 HO —

To date, a large number of sgsynthetic routes to I have also been =
developed.zc’3 Most of these, however, have shortcomings due 0
either to low yields or to multistep procedures resulting in poor ( i !
reproducibility. The need to prepare f-tetronic acid congeners and tc examine

their reactivity led us to devise a simple and reliable route to I.
Published routes to I can be divided inte three categories;4 one starting with the

d

reaction of a—chloroacetyl3a or a-acetoxyacetyl chloride3 with a malenic ester and

Je of an acetoacetic ester. Of the

the cother two with mono—3b and dibromination
latter two, the one via a monobromoacetoacetate (II) inveolves alkaline hydrolysis
of the ester followed by lactonization, and the other via a dibromo ester (III) in-
volves pyrolytic lactonization and subsequent hydrogenolysis of the resulting bromo
lactone; both seem simple in procedure but rather laboricus in work-up, especially
in the selective extraction of the highly hydrophilic lactone (I) from an agueous
mother ligour.

Meanwhile, effective transformation of the monobromide (IT) into the acetoxy ester
(EH) was reported in the pilocarpine synthesis,5 and was followed by a report6 de-
scribing a two-step route to I from II via this acetoxylation. Thus, a combina-

tion of the acetoxylation of ethyl acetoacetate via monobromination and acidic lac-

tonization seems promising as a 'one pot'-fashioned procedure for E:
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Actually, the procedure was found satisfactory.

X
Br,/CH,C1
2 2 2 |
MeCOCH,,COOEt ——————> BrCH,COCHCOOEL _ACOK/ACOH ACOCH,,COCH ,COOEE
0°C 80-85°¢
(II): X=H (1V)

(;{5): X=Br 10% HCl/Hzo

15-20°C
(I}

In practice, bromination of ethyl acetcacetate was run in dichloromethane at 0°C,
and subseguent transformation into the acetoxy ester (;y) was effected on treatment
with potassium acetate in acetic acid7 at 80-85°C, followed by treatment with 10%
hydrochleric acid at room temperature to give B-tetronic acid (I) in 38-40% overall
yield.

The procedure involves ne extraction of I from any aguecus ligour with solvents and

is more convenient for the preparation of a large size sample.

EXPERIMENTAL

A solution of hromine (48 g, 0.3 mol) in CH2C12 (15 ml) was added dropwise to a so-
lution of ethyl acetoacetate (39 g, 0.3 mol} in CH2012 (180 ml) at 0°C over a peri-
od of 50 min, and the mixture was stirred for additional 25 min at 15-20°C and
then aerated by passage of dry air for 1 h.

Potassium acetate (90 g, 0.9 mol}) and acetic acid (300 ml) were added to the reac-
tion mixture, and the whole mixture was heated at 80-85°C for 5 h8 with gradual

distillation of CH Cl2 (amounted to a distillate of 110 ml).

2
After cooling and subsequent filtration in order to remove the deposited KBr
(weighed 34.0 g, 95.2% recovery), the mixture was diluted with 10% HC1 (400 ml) and
stirred at 15-20°C for 41 h.B The reaction mixture was evaporated under reduced
pressure, and the resulting residue was washed with benzene (50 ml % 3) and then
with ethyl acetate (AcOEt, 30 ml) and extracted with ethancl (50 ml x 3}.

On evaporation of the ethanol extracts was obtained R-tetronic acid (5) (9.3 g, 311

3e mp 141-142°C)., ©On evaporation

yield) as pale yellow crystals, mp 139-140°C {lit.,
of the AcOEt washings and subsequent trituration of the resulting residue with
ACOEt (5 ml x 2) was cbtained an additional crop of I (2.8 g, 9.3% yield).

The spectroscopic (IR and NMRB) data of the sample were in good accordance with

those reported.3e
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