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Abstract—Reaction of ketene dimer with benzimidazole in neat
condaition at room temperature, gave rise to 1-[o-(N-acetoacetyl-
amino)phenyl]-3,5-diacetyl-4~-hydroxypyridin-2{1H)-one (IIi), an
adduct of one mole of benzimidazole and three moles of ketene
dimer., Hydrolysis of compound III with 10 % hydrochloric acid
gave the N-deacetoacetylated preduct (IV). Heating of compound
IITI with 80 % sulfuric acid resulted in the formation of 1-{o-
aminophenyl)-5-acetyl-4-hydroxypyridin-2(1H)-one {V}. The reac-

tion mechanism 1s discussed.

Reaction of ketene dimer with C=N bond of arcmatic heterccycles, such as pyridine
and quinoline, in aprotic solvents or neat condition, was previously reported to

2.3 On the other

give the so-called Wollenberg-type compounds (1), respectively.
hand, the same reaction in carboxylic acid medium, was reported to proceed in dif-
ferent manner. Namely, reaction of ketene dimer with benzimidazole or isoguino-

line, in acetic acid medium, was reported to proceed through the formation of an

N-acetyl-a-acetonyi-1,2-dihydro derivative (II).4'5
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In continuation of our research concerning the reactivity of ketene dimer, reaction

of this compound with benzimidazole in neat condition and non-pelar solvent was
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investigated, which 1s the subject of this article.
Reaction of ketene dimer with benzimidazole in benzene, as aprotic solvent, did not
proceed, and starting material was absoclutely recovered. When ketene dimer was
adged to benzimidazole dropwise, while mixing in an ice-bath, a smooth exothermic
reaction occurred. The reaction mixture was then transfered to room temperature,
and allowed to stand for four days. After work-up and purification of the product,
yellow prisms of mp 221-223°C were obtained in 11 % yield, together with dehydro-
acetic acid and o-phenylenediamine, resulted from ring rupturing of benzimidazole.
On the basis of elemental analyses, spectral data, and chemical reactiong, the
structure of the product was aéslgned as l-[o-(N-acetoacetylamino)phenyl]-3,5-di-
acetyl-4-hydroxypyridxn-2(1H)-one (III), an adduct of one mole of benzimidazole and
three moles of ketene dimer. Acid hydrolysis of compound XII with 10 % hydrochlo-
ric acid resulted in the formaticn of l-(o-aminophenyl}-3,5-diacetyl-4-hydroxypyri-
din-2(1H)-one (IV}. Heating of compound III with 80 % sulfuric acid resulted in
N-deacetoacetylation, together with C-3 deacetylation to give l-(o-aminophenyl)-5-
acetyl-4-hydroxypyridin-2(1H)-one (V).
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This type of the reactivity of ketene dimer is considered as an abnormal one, and

the reaction mechanism is proposed as shown in the following chart.
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Namely, acetoacetylation of benzimidazole gave the intermediate A, further reaction
of which with ketene dimer would form the dipolar intermediate B. Reaction of this
intermediate with ketene dimer would give rise to intermediate C, which through

intermediate D and further ring rupturing would transform to compound III.

EXPERIMENTAL

Melting points were determined on a Kofler hot stage microscope and are uncorrect-
ed. The lH-NMR spectra were obtained from a Varian T-60 spectrometer, and chemacal
shifts (§) are in ppm relative to tetramethylsilane as an internal standard. IR
spectra were obtained from a Unicam SP 1000 infrared spectrometer. Mass spectra

were determined on a Varian Model Mat CH5 instrument.

Reaction of Ketene Dimer with Benzimidazole

Ketene dimer (7.2 g, 0.085 mol) was added dropwise to henzimidazole (1l g, 0.008
mol} while mixing in an ice-bath. A smooth exothermic reaction occurred, and the
suspension turned to a yellow sclution. After the addition was completed, the re-
action mixture was transfered to room temperature, and allowed to stand for four
days. The precipitate was filtered, washed with ether, and purified by recrystal-

lization from acetone to give yellow prisms (0.345 g, 11 % yield), mp 221—223°C.6

MS: m/z 370 (m*). 1

H-NMR (CF3COOH) §: 2.29 {(3H, s), 2.80 (3H, s}, 3.04 (3H, s),

3.85 (2d, s), 7.50-7.80 (4H, m, phenyl ring protons), 9.05 (1H, s), 9.22 (1lH, bs}.
-1

IR (KBr) Vhmax® 3285, 1710 (sh}), 1680 ¢m ~. Anal. calcd for C19H18N206 (III): C,

61.61; H, 4.90; N, 7.50. Found: C, 61.85; H, 5.00; N, 7.80.

Hydrolysis of Compound III with 10 % Hydrochloric Acid to Give Compound IV

A mixture of compound III {0.4 g) in 10 % hydrochloric acid (15 ml) was refluxed
for 7 h. After cooling, the mixture was extracted with chloroform (20 ml x 3).

The ordanic layer was dried over anhydrous sodium sulfate, and condensed under re-
duced pressure. The solid residue was purified by recrystalilzation from benzene
to give yellow needles {0.22 g, 71 % yield), mp 181-182°C. MS: m/z 286 (M').
1H—NMR (CFSCOOH) &: 2.85 (6H, s), 7.45-7.90 {(4H, m, phenyl ring protons), 8.68 (1H,
s}. IR (KBr} Voax® 3340, 1670 (sh), 1650 cm-l- Anal. calcd for C15H14N204 (IV):
C, 62.93; H, 4.93; N, 9.79. Found: C, 63.48; H, 5.28; N, 7.51.

— 421 —




Deacylation Reaction of Compound III to Give Compound V

A mixture of compound III (0.2 g) and 80 % sulfuric acid (10 ml) was heated at 80-
90°C for 10 min., After cooling, the mixture was treated with crushed-ice. The
precipitate was then filtered, dried, and purified by recrystallization from ace-
tone to give pale yellow prisms (0.095 g, 75 & yield), mp 202-205°C. MS: m/z 244

(M+). 1

H-NMR (CFBCOOH) §: 2.80 {(3H, s), 6.60 (1H, s), 7.40-7.90 {4H, m, phenyl
ring protons), 8.60 (1H, s}). IR (KBr} ¥oaxt 3360, 1670 cm’l. Anal. Calcd for
C13H12N203 {v): Cc, 63.92; H, 4.95; N, 11.47. Found: C, 64.12; H, 4.85; N, 11.53.
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