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SYNTHESIS OF A 1,3-DICARBONYL EQUIVALENT
VIA VILSMEIER FORMYLATION OF o~ENAMINO ESTERS
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Division of Organic Chemistry 1, Chemical Center
University of Lund
P.0. Box 740, $S-22007 Lund 7, Sweden

Vilsmeier formylation of arylacetic acids is an excellent method for the preparation of
2-aryl-substituted vinamidinium salts (I) (1) - important intermediates for the synthesis of
aromatic and heteroaromatic compounds (2).
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However, when applied to 2-thiopheneacetic acid, this reaction gives no yield of the correspond-
ing vinamidinium salt Ia due to ring-formylation (3).

Searching for an alternative route to compounds of type I, we have found that a-enamino
esters (I)) - easily prepared from aldehydes and N,N-dimethylglycine ethyl ester (4) - smoothly
undergo Vilsmeier formylation under very mild conditions (5) giving carbethoxy-substituted
vinamidinium salts (III).
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For different R, see Scheme below.

The crude product obtained after evaporation of the solvent consists of a red viscous oil,
which besides III also contains an equimolar amount of hydrogen chloride. At present, we have
no effective way of isolating III in a pure state. Aqueous work-up leads to hydrolysis of III.
Attempts to prepare crystalline perchlorates (6) have not been successful.

However, the NMR (CDC13) spectrum of the crude product is in accordance with the proposed
structure. For example, III (R = CSHS) gives: § 8.65 (N=CH, s, 1H), 7.50-7.06 (C6H5. m, 5H),
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4.03 (CHyy q, 2H), 3.73 (NCHj, s, 3H), 3.55 (N(CH3)2. s, 6H), 2.71 (NCH3. s, 3H), 0.98 (CCHg,
t, 3H).

For a preliminary evaluation of the synthetic utility of III, we have reacted (7) the
crude product of III with hydrazine hydrate to give pyrazoles (IV), which are otherwise not
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M.p. %C 156-7 164-5 167-8 217-20 80-82
M.p. °C (Lit.) 162 (9) 219-221 (10)
Yield % 58 64 60 18 42

Yields are calculated as overall yields from II to IV. A1l examples of IV give NMR, IR and
MS spectra in accordance with the proposed structures.
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