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SYNTHESIS OF BENZO[c]-2-FURANONE DERIVATIVES FROM 

FUNCTIONALLY-SUBSTITUTED 2-BUTEN-2-OLIDES 

A. A. Avetisyan, V. V. Ovsepyan, and G. G. Tokmadzhyan UDC 547.724.2'728.2.07 

The reaction of substituted 2-acetyl-2-buten-4-olides with diethyl oxalate 
gives 3-hydroxy-5-ethoxycarbonyl-7,7-dialkylbenzo[c]-2-furanones. These prod- 
ucts were also converted to their 5-carboxy derivatives and some salts. 

In previous work [I], we showed that the condensation of 2-acetyl-2-buten-4-olides la- 
Ic with diethyl oxalate leads to the corresponding 2-(l-ethoxycarbonyl-l,3-diketopropyl)-3, 
4,4-trialkyl-2-buten-4-olides. 

We have found that carrying out this condensation at 90-95~ in the presence of dry 
sodium methylate leads to a new heteroaromatic system, namely, 3-hydroxy-5-ethoxycarbonyl- 
7,7-dialkylbenzo[c]-2-furanones lla-llc, probably through the following transformations. 

CHR~ " COCH3 

I a-c 
C2H5~ 

RR/ .0 ~ 0 "~-- 

a R=CH~; b R+R=(CH2),; C R+R=(-CH2-) 5 

CH3.. ~COCH2COCO~C2}~[ 5 

R 0 

C2H$ O2C "~>r___% 

II a-c 

Erevan State University, Erevan 375049. Translated from Khimiya Geterotsiklicheskikh 
Soedinenii, No. i, pp. 24-26, January, 1989. Original article submitted July 17, 1987. 
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IR, PMR, and UV spectroscopy indicates the presence of a tautomeric quinoid form in 
addition to the phenolic form in IIa-IIc. Thus, the IR spectra have a band at 1700-1690 
cm -l, which may be assigned to the quinoid carbonyl group. The PM_R signals are solvent- 
dependent. Thus, the signals obtained in DMSO indicate r the presence of only the phenolic form, 
while the signal at 3.65-3.80 ppm, assigned to the protons of the quinoid ring methylene 
group and the multiplet at 7.45-7.60 ppm assigned to the aromatic protons found in deutero- 
pyridine and CH3OD indicate the existence of both forms. Unequivocal evidence for the simul- 
taneous existence of both tautomeric forms under certain conditions is found in the [IV spec- 
tra of tabulated compounds (see the work of Bol'shakova et al. [2, p. 56]). For this pur- 
pose, the UV spectra for IIa taken in a neutral medium (ethanol), acid medium, and alkaline 
medium. Benzofuranone IIa in ethanol absorbs at lmax 218, 234, 255, 325, and 370 nm, while 
in acid medium it absorbs at kmax 234, 260, and 370 nm (quinoid form), and in alkaline medi- 
um it absorbs at %max 218, 254, and 323 nm (phenolic form). Comparison of these data shows 
that IIa exists in two forms in neutral media. In addition to spectral studies, the exis- 
tence of the phenolic form was demonstrated by a color reaction with ferric chloride (see 
the work of Shriner et al. [3, p. 403]). 

The hydrolysis of the ethoxyl group in II was carried out in a 1:3 mixture of hydro- 
chloric and acetic acids to give 3-hydroxy-5-carboxy-7,7-dimethylbenzo[c]-2-furanone (III). 
The reaction of III with piperidine and ethylenimine give salts IV and IV. These products 
were obtained in order to study their biological activity. 

EXPERIMENTAL 

The IR spectra were taken in a Vaseline mull on a UR-20 spectrometer. The PMR spectra 
were taken on a Varian T-60 spectrometer at 60 MHz with HMDS as the internal standard and 
deuterated DMSO, pyridine, and methanol as the solvents. The mass spectra were taken on 
an MKh-1303 mass spectrometer with direct sample inlet into the ion source. The ionization 
voltage was 30 eV. The purity of all the compounds synthesized was monitored by thin-layer 
chromatography on Silufol UV-254 plates with 1:3 benzene-acetone as the eluent. The plates 
were developed with iodine vapor or in UV light. 

3-Hydroxy-5-ethoxy-7~7-dialkylbenzo[c]-2-furanones (IIa)-(IIc). A sample of 4 g (74 
mmoles) dry sodium methylate was added in small portions with vigorous stirring to a mixture 
of 36 mmoles 2-acetyl-3-methyl-4,4-dialkyl-2-buten-4-olides (Ia)-(Ic) and 14.6 g (I00 mmoles) 
diethyl oxalate. Considerable heat evolution and darkening of the reaction mixture were 
noted. The mixture was heated at 90-95~ for 7-10 h and then 300 ml 3% acetic acid was added. 
The precipitate formed was filtered off and washed with water, acidified with acetic acid, 
and recrystallized from carbon tetrachloride to give IIa-IIc (see Table i). 

3-Hydroxy-5-carboxy-7~7-dimethylbenzo[c]-2-furanone (III), C11H10Os~ A mixture of 3 
g (12mmoles) furanone IIa, 20 ml acetic acid, and i0 ml concentrated hydrochloric acid was 
heated on a water bath at 80-90~ for 4-5 h. The crystals formed were filtered off to give 
2.5 g (95%) III, mp 190~ (decomp.). IR spectrum: 1700 (C=O acid), 1750 (C=O lact.), 2600- 
2800 (wave crest), 3400 cm -l (OH). 

Salts IV and V. A sample of 4 mmoles heterocyclic amine was added to 1 g (4 mmoles) 
III dissolved in 30 ml absolute ethanol and left overnight. The solvent was distilled off 
on the following day and the crystalline residue was washed with acetone to give salts IV 
and V. Salt IV (C16HaINO 5) was obtained in 81% yield, mp 204~ (from CC14). IR spectrum: 
1740 (C=O lact.), 2600-2800, 3120 (NH), 3400 cm -I (OH). Salt V (C13HIbNO 5) was obtained 
in 85% yield, mp 185~ (from CC14). IR spectrum: 1750 (C=O lact.), 2400-2800, 3150 (NH), 
3240 cm -I (OH). 
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