3-[5-(2-ETHOXYCARBONYL)BENZOFURYL]JCHROMONES
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The previ\ously undescribed 3-(5~benzofuryl)chromones and their derivatives were obtained,
and their UV and IR spectra were measured.

Continuing our syntheses of heterylchromones [1], we have obtained chromones that contain a benzo-
furan ring in the 3 position.

The starting compound for the synthesis of these compounds was 5-chloromethyl-2-ethoxycarbonyl-
benzofuran [2]. On reaction with sodium cyanide in dimethylformamide the latter was converted to the cor-
responding nitrile (I), the condensation of which with resorcinol and phloroglucinol gave benzofurylaceto~

phenones I and II:
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Compounds II and III were closed to the corresponding chromones (VI and VII) by methods in [3, 4]:
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In order to obtain substances with new pharmacological properties [5, 6], VI and VII were alkylated
with alkyl halides, ethyl bromoacetate, and chloromethyl derivatives of furan [7] and benzofuran [2] (Ta-
ble 1).
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The IR spectra of KBr pellets of II~-XIX were recorded with a UR-10 spectrophotometer, and data on
them are presented in Table 2. The absorption bands were assigned for the chromone [8] and benzofuran
[9] rings.

EXPERIMENTAL

The homogeneity of the compounds obtained was verified by chromatography on plates in a thin layer
of Merck silica gel G with elution by chloroform—methanol (85: 15). The substances were detected from
their fluorescence in UV light or in iodine vapors.

2-Ethoxycarbonyl-5-cyanomethylbenzofuran (I). A solution of 24 g (0.1 mole) of 2-ethoxycarbonyl-
5-chloromethylbenzofuran in 30 ml of dimethylformamide was added with stirring to a solution of 7.5 g
{0.15 mole) of sodium cyanide in 40 ml of dimethylformamide, and the mixture was held at 30° for 6 h.
The precipitate was then removed by filtration and washed thoroughly with benzene. The filtrate was
shaken with 50 g of aluminum oxide for 10 min. The aluminum oxide was separated, the solvent was re-
moved by distillation, and the residue was fractionated in vacuo at 173-174° (0.2 mm). The colorless vis-
cous liquid crystallized on standing to give 19 g (83%) of a product with bp 174° (0.2 mm) and mp 81° (from
alcohol). Found: N 6.2%. Cy3HyNO,. Calculated: N 6.1%.

a~(2-Ethoxycarbonyl-5~benzofuryl)-2,4~dihydroxyacetophenone (II). Dry hydrogen chloride was bub-
bled with stirring and cooling to 0° into a solution of 2.29 g (10 mmole) of I in 20 ml of absolute benzene
for 25 min, after which 0.65 g (5 mmole) of fused zinc chloride and 1.32 g (12 mmole) of sublimed resor-
cinol in 10 ml of absolute ether were added, and dry hydrogen chloride was bubbled through the mixture
until it was saturated. The reactor was then sealed tightly and allowed to stand at 0° for 24 h. The sol-
vent was decanted from the liberated rose-colored oil, and the oil was triturated twice with dry benzene.
The residue was introduced into 100 ml of hot water, and the mixture was held at 80~90° and pH 1 for 1 h.
The mixture was then cooled, and the precipitate was removed by filtration and washed with water to give
2.46 g (72%) of colorless plates or needles with mp 170° (from 50% alcohol). Found: C 67.1; H 5.0%.
CyH;Op. Calculated: C 67.1; H 4.7%.

a-(2-Ethoxycarbonyl-~5-benzofuryl)-2,4,6-trihydroxyacetophenone (III). This compound [2.21 g (62%)]
was similarly obtained from 1.51 g (12 mmole) of phloroglucinol and 2.29 g (10 mmole) of I and had mp
245° (dec., from aqueous alcohol). Found: C 64.6; H 4.7%. CyHy;Op. Calculated: C 64.6; H 4.5%.

2-Methyl-3-(2-ethoxycarbonyl-5-benzofuryl)-7-acetogychromone (IV). A mixture of 1 g (2.9 mmole)
of II, 1.21 g (12 mmole) of triethylamine, and 1.55 g (15 mmole) of acetic anhydride was held at 145~150°
for 7 h. The mixture was then poured into 100 ml of cold water containing 7 mole of hydrochloric acid per
mole of acetophenone used. The resulting precipitate was washed repeatedly with water until the odor of
triethylamine and acetic anhydride was absent to give 1.1 g of product.

2-Methyl-3~(2-ethoxycarbonyl~5-benzofuryl)-5,7-diacetoxychromone (V). This compound was simi-
larly obtained.

2-Methyl-3~(2-~ethoxycarbonyl~5-benzofuryl)-7-hydroxychromone (VI). A total of 8 m! of 5% sodium
hydroxide solution was added to a boiling solution of 4 g (10 mmole) of IV in 40 ml of alcohol, and the mix~
ture was refluxed for a few seconds. It was then diluted with water to twice its original volume, refluxed
for 5 min, and neutralized to pH 3 with dilute hydrochloric acid. The colorless precipitate was crystal-
lized from aleohol to give 3.6 g of product.

2-Ethoxycarbonyl-3-(2-ethoxycarbonyl-5-benzofuryl)~7-hydroxychromone (VI). A 3-g (22 mmole)
sample of ethoxalyl chloride was added to a cooled {to 0°) solution of 3.7 g (11 mmole) of II in 6 ml of ab-
solute pyridine, and the mixture was allowed to stand at room temperature for 48 h. It was then poured
over ice, and the resulting yellow oil began to solidify on repeated washing with water to give 4 g of a
finely crystalline powder (from agueous acetone).

2-Methyl-3-(2-ethoxycarbonyl-5-benzofuryl)-7-ethoxycarbonylmethoxychromone (XI). A mixture of
0.5 g (1.37 mmole) of VII, 0.92 g (5.5 mmole) of ethyl bromoacetate, and 0.42 g (3.4 mmole) of calcined po-
tassium carbonate in 60 ml of absolute acetone was stirred and refluxed for 6 h. It was then filtered, and
the solvent was removed by distillation. The residue was washed with ether to give 0.48 g of colorless
plates.

Compounds VIII-XI and XIII-XVII were similarly obtained.
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2-Methyl-3-(2~ethoxycarbonyl-5-benzofuryl)-7-propoxychromone (XVII). A mixture of 0.5 g (1.37
mmole) of VI, 0.61 g (5.5 mmole) of propyl iodide, and 0.42 g (3.4 mmole) of potassium carbonate in 60 ml
of absolute acetone was refluxed for 34 h. The insoluble material was removed by filtration, the solvent
was removed by distillation, and the residue was washed with ether to give 0.25 g of product.

This reaction also yielded the potassium salt of XIX, which was insoluble in acetone. Dilute hydro-
chloric acid was added dropwise to a hot suspension of this salt in alechol until all of the solid had dis-
solved. The resulting solution was diluted with water, and the precipitate was removed by filtration to
give 0.18 g (35%) of a product with mp 198° and A3 278nm. Found: C 69.5; H 5.0%. CyyH;;0,. Calculated:
C 69.8; H 4.8%.

Bands at 3395 cm™! vop)s 1712 cm™! (ester Vo=l 1630 cm™! (ketone vo=0)s 1605 em™ (furan
ve=0), 1300 cm™! (ester vo-.Q), 1445 cm™! (6CH2), 2850 cm™! (VCHZ), and several other bands were ob-

served in the IR spectrum of II. Similar absorption bands (VOH 3310, vo = 1710, 1645, v = ¢ 1610, 6oy
1462 em™1, ete.) were observed in the IR spectrum of III. 2
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