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Coupling of ethyl acrylate to N-(para-toluenesulphonyl)imines of aromatic aldehydes is 
readily achieved using 1,4-diazabicyclo[2.2.2]octane as catalyst. 

In 1972 Hillman and Baylis reported, in a patent, that acrylic acid derivatives could be 

coupled to a range of aldehydes in high yields using bicyclic tertiary amines as catalysts.' 

Since then Drewes et a1.2 and 

syntheses of various necic acids. 

conjugate addition of the amine to 

E-substituted acrylates.4 

Hoffmann et a1.3 have used this reaction as part of their 

The first step in the catalytic cycle may well involve 

the acrylate as we have found that the reaction fails for 

Although only aldehydes had been examined, it seemed possible that analogous systems, in 

particular, imines, might also participate in the reaction. The products would be of obvious 

value as precursors to B-lactams. To this end we have prepared several tosylimines of 

aromatic aldehydes5 and found that they react well (see Table l), under similar conditions to 

those used for aldehydes (eq. 1). 1,6 
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A typical procedure is as follows: A mixture of ethyl acrylate (0.13 g, 1.3 mmol), N- 

(para-toluenesulphonyl)benzaldimine (0.34 g, 1.3 mmol) and 1,4-diazabicyclo[2.2.2]octane 

(15 mg, 0.13 mmol) was heated in a sealed tube at 80°C for 17 h. Residual ethyl acrylate was 

removed in vacua. Chloroform (20 ml) was added and the solution was washed successively with 

2M HCl (2 x 2 ml) and water (2 x 5 ml). The organic layer was dried over sodium sulphate, 

filtered and the solvent was removed in vacua. The residue was purified by flash chromato- 

graphy7 on silica (eluant, ether-petroleum ether, 1:l) giving ethyl 2-methylidene-3-phenyl-3- 

(para-toluenesulphonyl)aminopropanoate as white needles, after recrystallisation from chloro- 

form-petroleum ether, 0.38 g, 80%; m.p. 90-92°C. [Found: C 63.5, H 5.9, N 3.9. C19H21N04S 

requires c 63.1, H 6.1, N 3.9%). IR (vmax) 3270, 1720 cm-'. 'H NMR (90 MHz) (CDC13) 61.14 

(t, J 7.1 Hs. 3H, CHe), 2.41 (s, 3H, (X3),4.05 (q. J 7.1 Hz, 2H, CH,CH3), 5.30 (d, - 
J 8.5 Hz, lH, C3-H), 5.62 (d, L8.5 Hz, lH, NH), 5.79 (s, lH, =CH), 6.21 (s, lH, =CH), 7.23 - 
(m, 7H), 7.68 (m, 2H). m/e (C.1.) 360 (M+l). 
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TABLE 1 

Ar Reaction 
Conditions 

Yield (%)a 

Phenyl SO', 17h 80b 

4-Methylphenyl SO", 17h 73b 

4-Methoxyphenyl SO", 20h 70 

3-Nitrophenyl 50°, 48h 53 

a After purification by flash chromatography.7 

b Purification 

lower yields 

The scope of 

acrylate, as well 

laboratories. 
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