CONDENSATION OF SALICYLNITRILE WITH SOME
«-HALO CARBONYL COMPOUNDS

F. A. Trofimov, G. F. Lelyak, UDC 547.728:542.953
L. I. Shevchenko, and A. N. Grinev

3-Aminobenzofuran derivatives were obtained by condensation of salicylnitrile and 5-bromo-
salicylnitrile with o -monochloroacetic acid derivatives and a -halo ketones,

In connection with the interest in the synthesis of heterocyclic analogs of anthranilic acid [1], we
studied the condensation of salicylnitrile (I} and 5-bromosalicylnitrile (II) with the methyl ester and amide
of ~monochloroacetic acid, chloroacetone, and bromoacetophenone., The reaction was carried out by heat-
ing the reagents indimethylformamide(DMFA)orindioxane—~DMFA inthe presenceof anhydrous potassium
carbonate; this procedure gave the previously inacessible 3-aminobenzofuran derivatives (III-VII). Two of
them — IIT and VI— were obtained in the form of their acetyl derivatives,

R N E NHR”
+ HalCH,COR" ~— @ |
oH OCH,COR’ OCHCOR’ COR

i Vil m-vi

I R=H; II R=Br; III R=H, R'=0CH; R”=COCHj; IV R=Br, R"=0CH; R”=H
V R=H, R’=NH,, R"=H; VI R=H, R’=C¢H;, R”=COCHj3; VII R=H, R’=CHs, R”"=H
VIII R=H, R'=NH;

In one case we were able to isolate intermediate VIII, which makes it possible to consider the process
to be a reaction that proceeds through a step involving the formation of a carbanion with subsequent intra-
molecular cyclization. Intermediate VIII is cyclized to 3-aminobenzofuran derivative V in the presence of
sodium alkoxide in absolute alcohol. Hydrolysis of Il gave 3-acetamidobenzofuran-2-carboxylic acid (IX),
which was converted to 3-acetamidobenzofuran (X) by refluxing in DMFA.
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EXPERIMENTAL

The IR spectra of KBr pellets of the compound were recorded with a UR-10 spectrometer. The PMR
spectra of trifluoroacetic acid solutions were recorded with a VarianT-60 spectrometer with hexamethyl-
disiloxane (HMDS) as the external standard.

Salicylnitrile (). A 49.2-g (0.4 mole) sample of salicylaldehyde and 47.2 g (0.68 mole) of hydroxyl-
amine hydrochloride were dissolved in 96 ml of dry pyridine. A total of 60 ml (0.6 mole) of acetic anhy-
dride was then added in portions while maintaing the temperature at 80-90°, after which the reaction mix-
ture was heated on a water bath for 5 h, cooled, and poured over ice. The resulting solution was weakly
acidified with hydrochloric acid and extracted with ether. The extract was dried with magnesium sulfate,
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and the ether was removed by distillation to give 23 g (50%) of nitrile I with mp 94-95° (from benzene— hex-
ane) (mp 95° [2]).

5-Bromosalicylnitrile (II). This compound was similarly obtained from 5-bromosalicylaldehyde. The
yield of nitrile II with mp 158-159° (from benzene--hexane) (mp 158-159° [3]) was 78%.

3-Aminobenzofuran Derivatives (III, IV, VI, and VII). A mixture of 0.01 mole of nifriles I or II, 0,01
mole of anhydrous potassium carbonate, and 0.01 mole of a-halo carbonyl compound in 30 ml of dry DMFA
was refluxed for 45 min. The inorganic precipitate was removed by filtration, and the filtrate was vacuum
evaporated, The residue was recrystallized from benzene—hexane. Acetyl derivatives III and VI were ob-
tained by treatment of the reaction mixture with acetic anhydride at 20° for 3 h. Data on III, IV, VI, and
VII are presented in Table 1, .

2-Cyanophenoxyacetamide (VIII). A mixture of 11.9 g (0.1 mole) of nitrile I, 9.4 g (0.1 mole) of mono-
chloroacetamide, and 14 g (0.1 mole) of anhydrous potassium carbonate was refluxed in 150 ml of absolute
alcohol for 3 h. The inorganic precipitate was separated, and the solution was evaporated. The yield of
VIII with mp 181-182° was 11 g (62%). Found, %: C 61.3; H4.8. C4HyN,0,. Calculated, %: C 61.4; H 4.6.
IR spectrum: 1705 (€=0), 2229 cm™! (C=N).

3-Aminobenzofuran-2-carboxamide (V). A mixture of 5.7 g (0.037 rhole) of amide VIII and 0.2 g of
sodium ethoxide in 55 ml of absolute alcohol was refluxed for 1 h, after which the solvent was removed by
distillation (Table 1).

3-Acetamidobenzofuran-2-carboxylic Acid (IX). A 2.4-g (0.01 mole) sample of ITII was added to a solu-
tion of 0.8 g (0.02 mole) of sodium hydroxide in 25 ml of 50% agueous methanol, and the mixture was allowed
to stand at 20° for 1.5 h. Tt was then diluted with water and acidified with hydrochloric acid. The precipi-
tate was removed by filtration and washed with water to give 2 g (90%) of IX with mp 210°C (decomp., from
aqueous alcohol). Found, %: C 60.1; H4.3; N 6.4. Cy4H,NO,. Calculated, %: C 60.0; H4.1; N 6.4,

3-Acetamidobenzofuran (X). A solution of 1 g (0.004 mole) of IX in DMFA was refluxed for3 h, after
which the solvent was removed by distillation, and the residue was worked up to give 0.25 g 31%) of X with
mp 175-175.5° (from benzene—heptane). Found, %:C 68.6; H 5.4; N 7.8, CyHyNG,. Calculated, %: C 68.6;
H5.2; N 8.0.
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