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Abstract: BuC13 proves to be aa efficient catalyst for Michael additioa of 1,3dicarboayl cumpmmds. ‘he 
etaploytaeat of EII+~ chiral complex fEu(tfc)3] allows the fomtioa of Michael adducts in eaaatioselective way. 

In these last years the lanthsnides have received increasing attention both as reagents and catalysts for 

organic reaction&t*2 In particular, Eu +3 alkoxides and complexes have been used for the achievement of 

diastereoselective aldol condensationf, cyanohydrins synthesis‘t. enantioselective hetero Diels-Alders, etc. 

In the course of investigation on the reactivity of active methylene compounds catalyzed by lithium 

iodidee, we have found that the easily available hexahydrate europium (III) chloride is an efficient catalyst 

for the conjugate addition of 1,3-dicarbonyl compounds 1. In fact, in anhydrous CC4. in the presence of 

catalytic amounts of EuCl3 the formation of adducts 3 occurs with very satisfactory yields, as reported for 
different donors and acceptors in Table 1. 
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Table 1 - EtCl+atahzed Michael add&n of 1,34iicathonyl compou& 

&try R’ R2 R3 R4 R5 Rmc. Tim TO Ikld *) 
1 -OR -Me -H -H -Me 24h r. 1. &Yh 

2 -Pll -Me N 31 -Me 24h r. t. 77% 

3 -0El -Ph N -H -MC Xh r. 1. 8m 

4 -0Et -Me N +W3 2ch r. t. 71% b) 

5 -OR -Me -R 31 MC 7% 60 65% 
6 -0Et _(Cy&- 31 -Me 4& 60 85% 

7 -cEt -Me H -ph -MC Sal 60 61% b, 
8 -OR -Me a8yl -H -MC 3& 60 54% 

*) AU the ykkis refer to isolated ehmmtographiccllly pun compounds. 

b, Obtained as 111 disstcmoisoumic m&m 



The very mild conditions allow high selectivity as supported by the absence of the typical side-reactions 

which can be observed in the conventional base-catalyzed processes (his-additions, polymerizations, O-fission. 

etc.). More interestingly, in the presence of catalytic amount (10%) of tris[3- 

(trifluoromethylhydroxymethylene)-d-camphorato]europium(~), Eu(tfc)g, conjugate addition of 1,3- 

dicarbonyl compounds shows to proceed in enantioselective way (Table 2). 
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Table 2 - w&)+atalyzed enantioselective Michael addition of 1,3-diiarbonyl compounds 

&tIy 11’ R= T (“0 Reac. Tim Yield *) e.e. b) 

1 -Cm -a - 33 72h 71% 25% 

2 -0Et -El -25 24h M9/0 36% c) 

3 -Fh -Me - 35 24h 68% 32% 

4 -0Et -Bz r. t. 24h 36% 23% 

*) AU the yields refer to isolated chromstogmphically pure compounds 

b) Fnantionmic exxsses have been determined by l~-~hrl~ analysis (solvent C,D,) io the presence of Eu(hfc& 

as shift reagent. 
c) III this case an increased amxnt of Eu(tfc)j has been employed (3OVk). 

It has to be noted that, with the exception of few particular Michael donors.7*8 the formation of Michael 

adducts of type 1 takes place with very low degree of enantioselectivity in catalytic reactions.9 

Experimental: a mixture of 13-dicarbonyl compound (5 mmol), Michael acceptor (6 mmol), Eu+3 catalyst 

(0.5 mmol) and activated molecular sieves (1 g), in anhydrous CC14 (2.5 ml), is stirred under conditions given 

in Table 1 and 2. Then,after the usual work-up, the crude adducts 9 are purified by silica gel column 

chromatography by elution with n-hexane/diethyl ether mixtures. 
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