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A red coloration was developed with agqueous and alco-
holic ferric chloride solution.

5-Hydroxy-4-pyrone-2-methylisothiouronium Chloride.
—To a solution. of 9.6 g. (0.06 mole) of chlorokojic acid in
100 ml. of absolute ethanol was added 4.6 g. (0.06 mole) of
thiourea, and the mixture was refluxed with stirring for one
and one-half hours, a crystalline precipitate forming after
approximately fifteen minutes., The mixture was cooled
to 15°, filtered, washed with anhydrous ether and re-
crystallized twice from ethanol to give 6 g. (49.3% yield)
of a product melting at 155°.

Anal. Caled. for C;H,CIN;O:S: N, 11.84. Found: N,
11.52.
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Syntheses from Acetoheterocycles

During a preliminary study on syntheses from 2-aceto-
furan, 2-acetothiophene and 2-acetopyridine, it was found
desirable to prepare the pyruvic esters and glycidic esters
derived therefrom. A search of the literature has revealed
that only thenoylpyruvic ester! had been synthesized and
investigated. It has been found possible to prepare the
desired glycidates by the interaction of the appropriate
ketone with ethyl bromoacetate in the presence of sodium
ethoxide,? and the acyl pyruvates were made from the
ketone and diethyl oxalate using the same condensing
agent.

Experimental

Ethyl Furoylpyruvate.—The method of Darzens® was
followed, with modifications as indicated below.

Anhydrous sodium ethoxide under toluene was prepared
in the usual manner in a 500-ml. three-neck flask fitted
with a sealed Hershberg stirrer, dropping funnel, ther-
mometer and reflux condenser with drying tube, from
3.6 g. (0.16 mole) of sodium, 7.5 g. (0.16 mole) of anhy-
drous ethanol and 100 ml. of anhydrous toluene. The
alkoxide suspension was chilled to 0° and a solution of
16.5 g. (0.15 mole) of 2-acetylfuran and 23.4 g. (0.16
mole) of diethyl oxalate in 50 ml. of anhydrous toluene
was added at that temperature with vigorous stirring dur-
ing thirty minutes. The heavy suspension was stirred at
0 + 5° for an additional hour and at room temperature for
two hours. After filtration by suction, the precipitate was
washed thoroughly with anhydrous ether, dissolved in
cold water and acidified with glacial acetic acid. Extrac-
tion with ether, drying and removal of the solvent by dis-
tillation left a solid which, on several crystallizations from
hexanae,a gave 10 g. (31.7% yield) of yellow crystals melting
at 70°.

Anal.d  Caled. for CioHpoOs:
Found: C, 56.69; H, 4.54.

Ethyl Nicotinoylpyruvate.—~From 3-acetopyridine and
diethyl oxalate as above, except that the aqueous solution,
after acidification with glacial acetic acid, was brought to
pH 7.1 with sodium carbonate solution before extraction
with ether; m. p. 66°; 51% yield (recrystallized from
hexane).

Anal. Caled. for CyHuNO;:
Found: C, 59.81; H, 4.53.

Both new compounds gave red colorations with aqueous
and alcoholic ferric chloride solutions.

Ethyl g-Methyl-g-(2’-thienyl)-glycidate.,—Alcohol-free
sodium ethoxide was prepared in the usual manner from
0.75 mole of sodium and 0.75 mole of anhydrous ethanol in
250 ml. of dry toluene.

C, 57.15; H, 4.80.

C, 59.72; H, 5.08.

(1) Angeli, Gaszs. chim. ital., 21, 444 (1881).

(2) Darzens, Compt, rend., 139, 1215 (1804).

(3) Melting points were taken on a Fisher~Johns apparatus.
(4) Analyses by Oskwold Laboratories, Alexandria, Visginia.
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To a 1000-ml. interjoint flask containing a sealed Hersh-
berg stirrer, dropping funnel (drying tube) and reflux con-
denser (drying tube), was added 63 g. (0.5 mole) of 2-
acetothiophene, 83.5 g. (0.53 mole) of ethyl bromoacetate
and 250 ml. of anhydrous toluene. Stirring was initiated
and the mixture was chilled to 0-5°. The sodium ethoxide
suspended in toluene was added during five hours at that
temperature and, after addition was complete, that tem-
perature was maintained for an additional two hours.
After standing overnight at room temperature, the mixture
was poured into 500 ml. of ice and water with stirring,
cautiously acidified with glacial acetic acid and separated.
The aqueous layer was extracted with 100 ml. of toluene,
which was then added to the initial toluene fraction. The
combined organic layer was washed with dilute sodium
bicarbonate solution, dried over sodium sulfate and frac-
tionated to give 54 g. (519% yield) of a product boiling at
122-125° (2 mm.). A considerable amount of 2-aceto-
thiophene was recovered in the forecut.

Anal. Caled. for CoHy;20;S: C, 56.58; H,
Found: C, 56.30; H, 5.56.

Ethyl g-Methyl-g-(3’-pyridyl)-glycidate.—From 3-ace-
topyridine and ethyl bromoacetate as above. The acidified
reaction mixture was brought to pH 7.1 with 109, sodium
carbonate solution. The remainder of the procedure fol-
lowed the directions above; yield, 30%; b. p. 110-112°
(2 mm.).

Anal. Caled. for CyH;sNO;:
Found: C, 64.03; H, 6.02.

Ethyl g-Methyl-g-(2'-furyl)-glycidate.—From 2-aceto-
furan and ethyl bromoacetate; yield, 42.1%; b. p. 122-9°
(2 mm.).

Anal. Caled. for CoHy2O;: C, 61.21; H, 6.16. Found:
C, 60.90; H, 6.21.
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6-Chloro-2-naphthylmethylcarbinol, 6-Chloro-2-vinyl-
naphthalene and Related Compounds

6-Chloro-2-naphthylmethylcarbinol.—6-Chloro-2-aceto-
naphthone (4.6 g., m. p. 81-82°1) and 8 g. of aluminum
isopropylate were boiled in 50 ml. of acetone for one and
one-half hours. After hydrolysis, the product was taken
up in ether, washed, dried and the solvent evaporated to
eave 3.8 g. (82.5%) of white solid carbinol, m. p. 99-
100.5°. Recrystallization from Skellysolve “‘F’* raised
the melting point to 101.8-102.2°.

Anal. Caled. for CpH,,CIO: C, 69.75; H, 5.35; ClI,
17.16. Found: C, 69.78; H, 5.31; Cl, 17.30.

The same product, obtained in 75-809, yield by reduc-
tion with lithium aluminum hydride, was purified by
distillation, b. p. 135° (0.8 mm.).

The B-naphthylurethan, prepared in benzene solution,
melted at 153-154°,

Amnal. Caled. for CosHyyCINO;: C, 73.69; H, 4.57; N,
{2:1749, 4Cl, 9.46. Found: C, 73.66; H, 4.72; N, 3.86;
, 9.45.

6-Chloro-2-naphthylmethylcarbinyl Chloride.—The car-
binol (20 g.), dissolved in 200 ml. of ether, was treated
with 250 ml. of concentrated hydrochloric acid. A pre-
cipitate formed immediately, which was collected and re-
crystallized from Skellysolve ‘“F’’ to give crops of crystals,
totalling 22.7 g. (84%), melting from 79-81°. Two re-
crystallizations from the same solvent raised the melting
point to 80.5-81.5°.

Anal. Caled. for Ci3HyCls: C, 64.02; H, 4.48. Found:
C, 64.15; H, 4.44.

(1) Jacobs, Winstein, Ralls and Robson, J. Org. Chem., 11, 30
(1948),




