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Chemoselective Addition of Grignard Reagents to Alkoxycarbonylalkyl-

N-imidazolium-N-methyl Amides: Synthesis of 4-Oxo and Homologous Esters
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Abstract: A method for the synthesis of 4-oxo and homologous esters is achieved by metalation of
alkoxycarbonylalkyl-N-imidazolium-N-methyl amides with 1equiv of LDA followed by highly chemoselective
addition of 1 equiv of a Grignard reagent. © 1997 Elsevier Science Ltd. All rights reserved.

Although it has been known for a long time that the carbonyl group can be formed by reacting organometallics
with carboxylic acid derivatives,' only with the development of selective acylating reagents® (e.g. Weinreb's
amide™*) has this reaction proved to be of synthetic utility. Recently, we demonstrated that N-imidazolium-N-
methylamides 1 and bis-amides 2 behave as highly selective acylating reagents towards organometaliics leading in
good to excellent yields to ketones’ and diketones. Moreover, the 1-(N-alkoxyoxalyl-N-methylamino)-3-
methylimidazolium salts 3 were shown to yield 2-oxo esters by addition of Grignard reagents’ whereas in the case
of the equivalent Weinreb type amide 4 the addition of an aliphatic organometallic takes place on the ester group

leading to undesired 2-oxo amides® (Scheme 1).
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This chemoselective addition to the imidazolium amide moiety encouraged us to extend the method to the
preparation of other 2-oxo and homologous esters. Unfortunately, our initial attempts to apply the method to the
synthesis of 3-oxo esters failed when the alkoxycarbonylmethyl imidazolium amides 5 (n=1) were treated with 1
equiv of LDA followed by addition of 1 equiv of the Grignard reagent. In this case, the salt 5 was extensively
recovered and variable mixtures of 6 and 7 were formed in low yields (7-11%). However, here we show that in
extending the above strategy to other alkoxycarbonylalkyl imidazolium amides (n>1), 4-oxo and homologous esters
6 can be obtained in good yields by a highly chemoselective attack of the Grignard reagent to the carbonyl of the

imidazolium amide moiety.
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The difficulty in obtaining 3-oxo esters from 5 (n=1) is likely due to the competitive enolization of § in the
presence of LDA (1 equiv) and concomitant generation of stable cyclic enolate complexes which precluded the
attack to the amide or ester groups by the organometailic reagent. Unlike in the precedent case, upon treatment of
imidazolium salts 5 (n>2) with 1 equiv of LDA the imidazolium ring is metalated at C-2 position® with the more than
likely activation of the carbonyl of the amide group towards the attack of the Grignard reagent (Scheme 2).
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Table 1. 4-Oxo and homologous esters 6 prepared by chemoselective addition of Grignard reagents to §

Compd No. R'-MgX Oxo Ester Yield (%)
6a n-Bu Me-(CH,),-CO-(CH,),-CO,Me 58
6b +-Bu (Me),C-CO-(CH,),-CO,Me 54
6¢c 4-Me-C;H, 4-Me-CH,-CO-(CH,),-CO,Me 69
6d CH, C,H,-CO-(CH,),-CO,Bu' 73
6e CH,C=C Me-C=C-CO-(CH,),-CO,Me 73
6f CH,C=C Me-C=C-CO-(CH,),-CO,Bu' 62
62 4-Me-CH, 4-Me-C,H,-CO-(CH,),-CO,Me 75
6h CH,C=C Me-C=C-CO-(CH,),-CO,Me 72
6i n-Bu Me-(CH,),-CO-(CH,),-CO,Me 53
6j 4-Me-CH, 4-Me-C,H,-CO-(CH,),-CO,Me 74
6k CH, C,H,-CO-(CH,),-CO,Me 82
6l CH,C=C Me-C=C-CO-(CH,);-CO;Me 62

Yields refer to product after purification. All the products were identified by comparison with authentic samples or by fully
spectroscopical data and literature data.

Appart from the restriction stated for 3-oxo esters, the method was generally applicable to the synthesis of
methyl and s-butyl 4-oxo and homologous esters. Representative results obtained with alkyl, aryl and alkynyl
Grignard reagents are shown in Table 1.

The alkoxycarbonylalkyl imidazolium salts 5'° were prepared by reacting alkoxycarbonylalkyl acyl chlorides
or alkoxycarbonylalkyl carboxylic acids with 3-methyl-1-methylaminoimidazolium iodide as previously reported for
1-3.*7 In a typical procedure the oxo esters were prepared as follows: to a solution of the salt (0.5 mmol) in THF
at -10 °C, LDA (0.55 mmol, 2 M solution in THF) was added dropwise and the resulting reaction mixture was
stirred for 30 min. The corresponding Grignard reagent (0.55 mmol) was added and the mixture was allowed to
warm to room temperature. The reaction mixture was quenched with 1 mL of HCI (5%) and partitioned between
a 1:1 mixture of water and diethyl ether (20 mL). The aqueous layer was extracted with diethyl ether (3 x 10 mL)
and the combined organic extracts were dried over Na,SO, and concentrated under reduced pressure. Purification
of the crude product by column chromatography gave the pure oxo ester.

In conclusion, the use of the new N-acylimidazolium derivatives 5, following the outlined strategy, provides
an easy and efficient method for the preparation of a variety of 4-oxo and homologous esters. The synthesis of 3-oxo

esters from the corresponding imidazolium amides is still not practical and efforts to achieve this goal are under way.
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On quenching the metalated intermediate with D,0 extensive deuteration of the C-2 imidazolium position
occurred.

1-[(3-Methoxycarbonylpropionyl)methylamino]-3-methyl-1H-imidazol-1-ium iodide. White prisms;
mp: 128-129 °C. IR (KBr) 3113, 3084, 3036, 1739, 1694, 1581, 1472, 1441, 1367, 1229, 1172, 1116 cm™;
'H-NMR (DMSO-d,, 300 MHz) 5 10.08 (bs, 1 H), 7.54 (bs, 1 H), 7.45 (bs, 1 H), 4.16 (s, 3H), 3.77 (bs, 3
H), 3.68 (s, 3 H), 2.73-2.75 (m, 4 H) ppm. Anal. Calc. for C,(H,JIN,0;: C, 34.01; H, 4.57; N, 11.90. Found:
C,3380;H,484;N,11.77.
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