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CESIUM FLUORIDE-PROMOTED SYNTHESIS OF CARBOXYLIC ACID
DERIVATIVES USING 2-FLUOROPYRIDINIUM SALT

Shin-ichiro SHODA and Teruaki MUKAIYAMA
Department of Chemistry, Faculty of Science,
The University of Tokyo, Hongo, Bunkyo-ku, Tokyo 113

In the presence of cesium fluoride, the equimolecular reactions
of carboxylic acids with alcohols, amines or thiols using 2-fluoro-
pyridinium salt proceeded smoothly under mild conditions to afford the
corresponding carboxylic acid derivatives with base sensitive groups

in good yields.

Recently, much effort has been devoted to find effective acid captors in order
to carry out various condensation reactions under mild conditions. On these lines,
we have shown that the betaine, 3,4-dihydro-2H-pyrido[l,2-a]lpyrimidin-2-one, a rather
weak base, is effectively employed as an acid captor in place of conventionally used
tertiary amines for various acylation reactions using 2-halopyridinium salts.l)

On the other hand, the fluoride ion has frequently been employed in synthetic
reactions based on its characteristic property of forming a strong hydrogen bond with
various protic organic compounds.z)

On the basis of these facts, the present communication describes a superior
property of cesium fluoride as an acid captor over tertiary amines.s)Cesium fluoride
is sparingly soluble in methylene chloride, but it activates protic organic compounds
to behave as nucleophiles and it also accepts HF and HBF4 formed during the condensa-
tion reaction. Actually, various carboxylic acid derivatives with base sensitive
functional groups were obtained in good yields under essentially neutral conditions

as depicted in the following equation.
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The following is a typical procedure for the preparation of 3-phenyl 4-phenyl-
butanoate: A suspension of cesium fluoride4) (600 mg, 3.9 mmol), 1l-ethyl-2-fluoro-
pyridinium tetrafluoroborate 1 (256 mg, 1.2 mmol) and 4-phenylbutanoic acid (164 mg,
1.0 mmol) in methylene chloride (2 ml) was stirred for 30 min at room temperature.

A methylene chloride (1 ml) solution of 3-phenylpropanol (163 mg, 1.2 mmol) was then
added and the reaction mixture was stirred overnight at room temperature. As the
reaction proceeded, the appearance of granulated cesium fluoride changed cloudy.
Usual work-up and separation by TLC (silica gel) afforded 3-phenylpropyl 4-phenyl-
butanoate (265 mg) in 94% yield. In a similar manner, amides and thiol esters were

prepared in good yields (see Table).
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Table. Synthesis of Carboxylic Acid Derivativesa)
RCOZH NuH Conditions Yield (%)
Temp. Time
Ph(CH2)3COZH Ph(CHz)SOH r.t. overnight 94
Ph(CHZ)SCOZH 38-Cholestanol r.t. overnight 92
MeoHP) r.t. 1h 70%)
HOZC COZMe
~ .
)§§/C02H Ph(uHZ)SOH r.t. overnight 70
/Qb/COZH Ph(CHz)SOH r.t. overnight 70
Ph(CH2)3C02H PhCH(CHS)NH2 r.t. 1h 94
Z-Phe-0OH H-Gly-OEt r.t. 1h 60
Ph(CHZ)SCOZH PhSH r.t. 3h 93
Ph(CHZ)SCOZH PhCH(CHS)SH r.t. 3h 93

a) All compounds exhibited nmr and ir spectra in agreement with
assigned structure.

b) Methanol was used in large excess.

c) No epimerization at a-carbon atom to carbonyl group was detected
by gas chromatography.

According to the present reaction, o,B-unsaturated carboxylic esters can be
prepared without isomerization of olefinic groups as shown in Table, while isomeriza-
tion of the olefinic groups takes place when the same reaction is carried out in the
presence of triethylamine instead of cesium fluoride.

Another excellent example indicating the usefulness of cesium fluoride was found
in the formation of optically pure N-phthaloylamino acid methyl ester from the corre-
sponding p-nitrophenyl ester and methanol in methylene chloride.?) In contrast, con-

siderable racemization occurred when triethylamine was employed in the above reaction.
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It is noted that various carboxylic acid derivatives having base sensitive
functional groups can be successfully prepared under essentially neutral conditions
by the employment of cesium fluoride.
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