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SURNARY : 
The methiodide of (E)-Ethyl-B-formylacrylate dimethylhydrazone is readily prepared in 
two steps. It gives rise to re ioselective 1,4-additions and is a stable and convenient 
precursor of (E)-Ethyl-B-formy acrylate. B 

Beta-acylacrylates are polyelectrophilic olefins, widely used in organic chemis- 

try. In particular, the least substituted member of the series, ethyl B-formylacrylate 

C(E)-4-oxo-2-butenoate] lx is highly reactive,* as would expected for a vinylic analog 

of ethyl glyoxylate.' The corresponding free acid is prepared in moderate yields by 

thermal isomerisation of 5-hydroxy-2-(5H)-furanone .a Different masked forms of ethyl B- 

formylacrylate have 

The most convenient 

as a monothioketal,' 

been described but their syntheses often suffer from low yields. 

preparations of 1 start from unsymetrical protected glyoxals such 

a monodiethylacetal6.6 or a N,N-dimethylhydrazone 2.7 
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By condensing this latter reagent either with metallated ethyl acetate or ethyl 

triphenylphosphoranylidine acetate, Severin et al.7 obtained ethyl D-formylacrylate as 

the monohydrazone 3. However, these authors did not succeed in deprotecting this 

hydrazonoester 3 when an excess of formaldehyde as a N,N-dimethylhydrazine scavenger 

was used. We modified the above method for the preparation of compound 3 by a Wittig- 

Horner reaction starting from the glyoxal monohydrazone 2, which proceeds easily and in 

high yield. 

Our attempt to convert the hydrazonoester 3 into the corresponding free ethyl D- 

formylacrylate 1 failed even when replaced formaldehyde by more electrophilic reagents 

such as glyoxylic acid or glyoxal. 

In the search of a stable but more easily hydrolyzed precursor, we investigated 

the chemical behaviour of a quaternary ammonium salt of compound 3, i.e. the methiodide 

4. 

The present paper describes the synthesis of compound 4, its use as a synthetic 

equivalent of 1 in Michael reactions and its easy hydrolysis into 8-formylacrylate 1. 

The N-N-dimethylmonohydrazone of the glyoxal 2 was reacted with ethyl triethyl- 

phosphonoacetate in water in the presence of potassium carbonate, affording an 85 % 

yield of the hydrazonoester 3 after distillation (85°C/0.2 mn). The corresponding free 

acid 5 (m.p. 127'C) can be obtained with nearly quantitative yield by extending the 

reaction time to 24 hours and acidifying the reaction medium. Alkylation of 3 (Scheme 

1) with methyliodide in DMF afforded the methiodide 4 (m.p. 14OY) which was recovered 

by precipitating it with diethyl ether. lH(CDsOD) 1.25(t, J=7Hz, 3H), 3.5(s, 9H), 

4.2O(q, J=7Hz, 2H), 7.00(d, Jzr=16Hz, HZ), 7.30(dd, Jsz=lBHz, Jw=8Hz, Hs), 8.90(d, 

J4,=8Hz, Ha). It was characterized in NMR spectroscopy by a strong deshielded signal 

at 8.90 ppm for the H proton of the hydrazonium salt moiety. 

As a consequence of its strong electrophilic character the methiodide 4 afforded 

the morpholino-1,4 addition product 6 (m.p. 148'C) even at room temperature. No reac- 

tion was observed with the hydrazonoester 3, even in boiling DMF. 

Michael adducts formed by the addition of morpholine to 8-acyl acrylic acids are 

in general thermally reversible.6 In our case, heating adduct 6 led to a mixture of 

three compounds. The two major substances were identified as ethyl-2 morpholino-3-cya- 
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nopropionate 7 (40 % of the mixture) and as ethyl-&cyanopropenoate 8 (about 40 % of 

the mixture). Compound 8 could also be prepared in a nearly quantitative yield by means 

of a potassium carbonate treatment of the methiodate 4. The third product (20 5) was 

identified as the ethyl-3 morpholino propenoate 9 identical to a sample obtained by 

MichaBl addition of morpholine onto ethyl propiolate. The obtention of the enaminoester 

9 starting from 4 results from an addition of morpholine onto the intermediate 3-cyano- 

propenoate 8 in the less hindered position, followed by elimination of HCN. In a simi- 

lar manner the addition of thiophenol to the quaternary ammonium salt 4 followed by 

alkalinization led to the expected cyanoester 11. It is noteworthy that the replacement 

of sodium thiophenate by thiophenol led to the other regioisomer 12. We can assume that 

in presence of a base the methiodate 4 is converted into the nitrile 8, which.then adds 

the thiophenate anion in the less hindered position as previously observed with morpho- 

line. Also, ethyl 3-cyanopropenoate in presence of thiophenol (scheme 2) led to the 

same regioisomer 12. 
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Finally, methiodide 4 constitutes a very convenient starting material for the pre- 

paration of ethyl 6-formylacrylate 1. A 6 h reflux in a biphasic system, followed by a 

bulb-to-bulb distillation of the crude oil yielded pure ethyl fb-formylacrylate 1. Howe- 

ver, for many reactions methiodide 4 can be directly used ; Thus, treatment of the salt 

4 with phenylhydrazine afforded the corresponding N-phenylhydrazone, which is easily 

converted into the N-phenylpyridazone 13 (m.p. 107-108"Cp) in a buffered medium'0 

(Schema 1). 

The methiodide of ethyl (E) 8-formyl acrylate dimethylhydrazone can also be consi- 

dered as a stable masked form of (or starting material) for m-ethyl B-formylacry- 

late. The easy transformation of the hydrazonium salt moiety of 1 into either a formyl 

or a cyano group led to a series of I,4 adducts with regiocontrol of the addition in 

presence of various nucleophiles. 
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