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neutralized with sodium carbonate, and extracted with
ether. The residue, obtained after evaporation of the ether
solution, was identified as phenanthraquinone (melting
point and mixed melting point determinations).
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The reaction of pyrrole and trifluoroacetic anhy-
dride in benzene at near zero temperatures oc-
curred readily and 2-triffuoroacetylpyrrole was ob-~
tained in good yield. At higher temperatures a
black tar formed rapidly. In contrast, the reaction
of the weaker acid, acetic anhydride, and pyrrole
was reported by Ciamician and Dennstedt® to
require heating to give 2-acetylpyrrole.

2-Trifluoroacetylpyrrole was also prepared by
treating pyrrole magnesium bromide with tri-
fluoroacetyl chloride at low temperatures but the
vield was low. This route was first reported by
Oddo* who obtained 2-acetylpyrrole from the re-
action of pyrrole magnesium bromide and acetyl
chloride. More recently Portnoy and Gisser® pre-
pared 2-heptafluorobutyrylthiophene by the re-
action of thiophene magnesium bromide and hepta-~
fluorobutyryl chloride.

Although the fully fluorinated acyl chlorides have
been reported to be acylating agents for aromatic
compounds in a Friedel-Crafts type reaction,®
when trifluoroacetyl chloride was added to pyrrole
the characteristic “pyrrole red” color formed im-
mediately, then a black tar separated. This oc-
curred with and without aluminum chloride when
near zero temperatures were used and either
carbon tetrachloride or ether was used as diluent.

EXPERIMENTAL

2-Trifluoroacetylpyrrole. Method 1. A solution of 35 ml.
triftuoroacetic anhydride in 300 ml. dry benzene was cooled to
about 0°, While the anhydride solution was stirred vigor-
ously, 15 g. pyrrole in 40 ml. benzene was added dropwise
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over a 2-hr. period. After the addition, the reaction mixture
was maintained at about 0° for an additional 4 hr. The re-
action mixture was washed with water then dried with an-
hydrous sodium sulfate. The benzene was removed by dis-
tillation and the residue was steam distilled, Trifluoroacetyl-
pyrrole was recovered from the steam distillate by ether
extraction: (24 g., 66 wt. 9% on pyrrole). The crude product
was purified by vacuum sublimation and melted 46-47°
(uncorr.).

Anal.” Caled. for CF:H,ON: F, 35.9; N, 8.59; mol. wt.,
163. Found: F, 34.3; N, 8.67; mol. wt., 163.

Method 2. A solution of 7 g. freshly distilled pyrrole in 50
ml. dry ether was cooled to 3-5° in a flask equipped with
stirrer, thermometer, addition funnel, and Dewar-type con-
denser. Twenty-five ml. of 4 methy! magnesium bromide
in ether (Arapahoe Special Products, Inc.) was added drop-
wise during a 1-hr. period while the reaction mixture was
stirred and maintained at 3-5°. After the addition of the
Grignard reagent, the stirred reaction mixture was main-
tained cold for 1 hr,

The condenser was filled with an acetone-~Dry Ice mixture
and the pyrrole magnesium bromide reaction mixture was
gassed with 15 g. trinuoroacetyl chloride (10 wt. % excess).
The acid chloride addition was completed within 30 min.
and the reaction mixture was allowed to warm to room
temperature. After the ether was distilled off, the residue
was washed with 5 wt. % aqueous NaOH, then steam dis-
tilled. The product, recrystallized from ethyl alcohol-water,
melted at 45-47° (uncorr.).

The product prepared by both methods was a white solid
with a phenol-like odor and was soluble in benzene, ether,
and carbon tetrachloride. An infrared spectrogram of a car-
bon tetrachloride solution of 2-trifluorcacetylpyrrole showed
adsorptions at 2.91 microns (NH), 3.03 microns (CH), and
6.0 microns (CO). The phenylhydrazone, prepared by the
standard procedure,® was a dark liquid which decomposed on
heating,
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In a previous publication! it was reported that
4,5,6,7-tetrahydroindazole (I) was readily converted
to indazole (II) by heating with palladium-on-
carbon in decalin. A search of the literature re-
vealed only & few other references? to this type of
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