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A CONVENIENT METHOD FOR THE PREPARATION OF CARBOXYLIC ACID FLUORIDES

Teruaki MUKAIYAMA and Toshio TANAKA
Department of Chemistry, Faculty of Science,

The University of Tokyo, Hongo, Bunkyo-ku, Tokyo 113

Various carboxylic acid fluorides are prepared in good yields
by treating carboxylic acids with 2-fluoro-1,3-dimethylpyridinium

salts in the presence of tertiary amines such as triethylamine.

In the preceding papers, it was reported that carboxylic acids reacted
rapidly with an equimolar amount of various alcohols or amines in the presence of
2-halopyridinium salts and bases to provide the corresponding carboxylic estersl)

2)

or carboxamides”’, respectively, in good yields. Further developmentss) of useful
synthetic reactions by utilizing the onium salts of azaaromatics were also
reported. In the course of our investigation on the reaction mechanism of the
esterification or amidation, it was found that carboxylic acids reacted easily
with 2-fluoropyridinium salts in the presence of such bases as triethylamine to
give the corresponding carboxylic acid fluorides in good yields.

In a typical procedure for the preparation of carboxylic acid fluorides, a
solution of triethylamine (0.6 g, 6 mmol) in dichloromethane (1 ml) was slowly added
at room temperature under an argon atmosphere to a stirred mixture of lauric acid
(1.0 g, 5 mmol) and 2-fluoro-1,3-dimethylpyridinium tosylate (1.8 g, 6 mmol) in
dichloromethane (2 ml), and then the reaction mixture was stirred at room temperature
for an additional 10 min. After removal of the solvent at atmospheric pressure, the
residue was directly distilled to give lauroyl fluoride in quantitative yield (1.0 g,
5 mmol); b.p. 114 v 116°C/17 mmHg. In a similar manner, various carboxylic acid
fluorides were successfully prepared from carboxylic acids and 2-fluoro-1,3-dimethyl-

pyridinium tosylate as summarized in the table.
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In this reaction, the base was found to be essential for the formation of
carboxylic acid fluorides. On addition of the base at room temperature to a
mixture of carboxylic acid and pyridinium salt such as 2-fluoro-1,3-dimethyl-
pyridinium tosylate, 2-fluoro-l-methylpyridinium tosylate, or 2-fluoro-1,3-dimethyl-
pyridinium methylsulfate, the ir and uv spectroscopic measurements exhibited the
complete formation of the carboxylic acid fluoride and the corresponding pyridone
in the reaction mixture, respectively. Thus, it was thought that the carboxylic
acid fluoride was immediately yielded by the intramolecular nucleophilic displace-
ment of fluorine in the intermediate formed by the addition of carboxylate anion

to 2-fluoropyridinium salt at the carbon attached to fluorine as sketched in the

4)5) 6)

scheme similar to the cases of 2,4-dinitrofluorobenzene or cyanuric fluoride.
When 2-chloropyridinium salts were used instead of 2-fluoropyridinium salts in the
above experiment, carboxylic acids were predominantly led to acid anhydrides. The
formation of acid anhydrides in the case of 2-chloropyridinium salts can be
rationalized by assuming that acid chlorides are too reactive toward the remaining
carboxylic acids to survive in the presence of bases.

Concerning the preparation of carboxylic acid fluorides, there are a variety
of methods6), which involve, for example, halogen exchange from the corresponding
acyl chlorides with various metal fluorides or fluorination of carboxylic acids
with fluorinating reagents such as cyanuric fluoride6), 2-chloro-1,1,2-trifluoro-
triethylamine7), or selenium tetrafluoride.s) It is noted that the present
fluorinating reagents, readily available and easily handled 2-fluoropyridinium

saltsg), were found to convert carboxylic acids into carboxylic acid fluorides under

mild conditions in good yields on treatment with bases. This method provides a new,
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convenient, and general procedure for the preparation of various carboxylic acid

fluorides.

Table Acid Fluorides by Fluorination of Carboxylic Acids

with 2-Fluoro-1,3-dimethylpyridinium Tosylate

Carboxylic acid  Acid fluoride® b.p. Yield (%)
CHS(CHZ)IOCOOH CH3(CH2)10C0F 114 ~ 116°C/17 mmHg quant.
CH, (CH,) , COOH CH, (CH,) , COF 120 ~ 122°C 84
PhCH, CH,,COOH PhCH, CH,,COF 98 ~ 101°C/18 mmHg 88
PhCH,, COOH PhCH, COF 72 A 73.5°C/13 mmHg 80
PhCOOH PhCOF 84 ~ 86°C/174 mmHg 93
PhCH (C,,H, ) COOH PhCH (C,,Hy ) COF 99 & 101°C/24 mmHg 87
PhCH (OCH,) COOH PhCH (OCH,) COF 96 ~ 98°C/14 mmHg 87
CH,,CH=CHCOOH CH,, CH=CHCOF 66 ~ 70°C 64
PhCH=CHCOOH PhCH=CHCOF 114 ~ 115°C/23 mmHg €9
CH, (CH=CH),COOH  CH, (CH=CH) ,COF 57 ~ 58°C/24 mmHg 89
HOOC (CH,,) ; COOH FCO(CH,) ;COF") 98 ~ 103°C/26 mmHg 93

a) Each product gave satisfactory spectral data.

b) Dicarboxylic acid was treated with each 2.4 molar

salt and triethylamine.

amounts of pyridinium
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