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1,1'-OXALYLDIIMIDAZOLE, A NEW REAGENT FOR ACTIVATION OF CARBOXYLIC ACID
Shizuaki MURATA
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Carboxylic acids and their salts are converted into the 1l-acylimidazoles by
the title reagent. This reaction is applied for esterification of fatty acids.

The activation of carboxylic acids is an important chemical operation. Various methods have

been reported for the purpose. The reaction of 1-acylimidazolesn can be carried out under mild

conditions and is widely applicable for organic synthesis. However, only a few procedures have
been known for the preparation of imidazolides.l'z) Described herein is an effective new reagent

for the conversion of carboxylic acids and their salts into the corresponding 1l-acylimidazoles.

AN 0,-C02 = 1 ' A
R1COOX + NZ NCOCON"XN » RICON'N + XN'N
— \—/ \—/ \—yf
X=H,Li, Na 1 2 3
RICON"SN + R20H » RICOORZ + HN'XN

Reaction of oxalyl chloride with 2 equivalents of 1-trimethylsilylimidazole (method A)3’4) or
2 equivalents of 1H-imidazole and 2.7 equivalents of a tertiary amine (method B)5) gave
1,1'-oxalyldiimidazole (1) in high yields. Method A is suitable for isolation of 1 and B is suitable
for a large scale reacti;n. Reaction of 1 and 1 equivalent of carboxylic acids I;roceeded in
chloroform or dichloromethane at 25—45 gC for 1—2 h to give pure l-acylimidazoles (2). During
the reaction, oxalic acid moiety of the reagent escaped as carbon mono- and dioxide .w After the
starting material was consumed, there were remained only 2 and imidazole (3, X=H) in the reaction
mixture. Then the imidazolide was transformed into the es?er in one pot u;on treatment with an
alcohol. When reaction of 2 and an alcohol was slow, potassium t-butoxide or sodium imidazolide
was used as a catalyst.n ~i.ithium and sodium carboxylates were also converted into their esters
by the action of 1 in DMF at 60 °C followed by addition of an alcohol. In these cases, the
esterification progeeded more smoothly than the case of acids. Lithium or sodium imidazolide
(3, X=Li, Na), which was formed in situ, acted as the catalyst for the reaction of 2 and an alcohol.
TNITIis is the first example to convert metal caboxylates into 1-acylimidazoles directly:‘“ As this
procedure can be carried out under neutral to weak basic conditions, 1 is suitable for the
condensation reaction of acid or base sensitive multifunctionalized subs;:rates. For example,
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Table 1. Esterification by Using 1,1'-Oxalyldiimidazole (1)
Gonditionsa)
Run Substrate Method Solvent Temp (°C) Product (% yieldﬁ)
1 linoleic acid A CHCl3 45 methyl linolate (79)
2 linoleic acid A CH 2012 25 methyl linolate (63)
3 linolenic acid A CHCl3 45 methyl linolenate (78)
4 arachidonic acid A CHCl3 45 methyl arachidonate (72)
5 CgH ,C=CCOOH A CHCl; 45 CgH ,C=CCOO0CH, (78, Qld)
6 CH30H(OAC)CHZCOOH A CHCIS 45 CH4CH(OAc)CH,COOCH 4 (7105
7 lithium linolate A DMF 60 methyl linolate (72)
8 sodium linolate A DMF 60 methyl linolate (85)
9 methyl hydrogen glutalate A CHC}I3 45 methyl ethyl glutalate (76)
10 N-acetylglycine A CHCl3 45 N-acetylglycine methyl ester (66)
11 linoleic acid B CI-lCl3 40 methyl linolate (73)

a)(.‘,onditions of 1-acylimidazole formation. tiUnless otherwise stated the yield means isolated
yield by column chromatography on silica gel. ineld determined by gas chromatography.

methyl esters of polyunsaturated fatty acids such as linoleic acid (C18, A2), linolenic acid (C18,
A3), and arachidonic acid (C20, A4) were prepared in good yields. The results are summerized
in Table 1.

The following procedure for esterification of a carboxylic acid is representative. To a
suspension of 1 (22 mg, 0.12 mmol) in dry chloroform (0.3 ml) was added linoleic acid (33 mg,
0.12 mmol) at 45 °C. After 1 h heating, gas evoluation ceased, the solution of 1-linoleoylimidazole
was treated with methanol (0.1 ml) at room temperature for 4 h. Gas chromatographically pure
methyl linolate (28 mg, 79%) was obtained by a column of silica gel eluting with 5% ethyl acetate
in petroleum ether.
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