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Abstract : Copper-catalyzed conjugate addition of organomanganese reagents to a, B ethylenic esters easily takes 
place in THF at O’C, in the presence of 3% CuCl and MejSiCI. Good to moderate yields are obtained from 
organomanganese reagents preparedfrom organolithium or organomagnesium compounok 

Recently, we have shown that the conjugate addition of organomagnesium reagents to a, P-ethylenic esters easily 

takes place in THF at 0°C in the presence of both cuprous chloride (3%) and MegSiCl(l.2 eq.)2. Now, we report 

that the copper-catalyzed conjugate addition of organomanganese reagents to a, p-ethylenic esters can be performed 

under the same conditions3. 

The 1,Caddition of n-, s-, and t-alkylmanganese reagents to the p-monosubstitued a, /3-ethylenic esters led to 

excellent yields (enhies 2 to 6 and 9 to 11 ). However, when the 1,6transfer becomes more difficult. e. g. with the 

less reactive methyl and phenylmanganese chlorides, only moderate yields have been obtained (entries 1 and 7). 

A similar influence has also been observed with the more hindered p, p-bisubstituted a, P-ethylenic esters (entry 12). 

This result is very surprising, since we have previously shown that the copper-catalyzed conjugate addition of 

organomanganese reagents to a. p-ethylenic ketones is generally more efficient than the copper-catalyzed conjugate 

addition of organomagnesium reagents, especially when the enone bears two substituents in the P-positiond. 

With allylic organomanganese chlorides, which are very reactive (they are almost the only organomanganese 

chlorides which react with esters), the presence of CuCl does not affect the course of the reaction which always 

leads to the 12-addition product in almost quantitative yields (98%. entry 8). 

As demonstrated by the short synthesis of citronellol depicted below, the copper catalyzed conjugate addition of 

organomanganates to enoates can also be achieved successfully. The three R groups bonded to manganese are 

transfered. 

MeCH=CHCOOEtb 

86% OH 

a) 0.6 eq. Lick THF, 0 “c, 20 min. Overall yield: 83% 
b) 3% CuCl, I .2 eq. MejSiCl, 0 Y to 20 97, I h. C) THF, 0 V to 20 ‘YJ:, 4 h. 
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R’MnCl, 3% CuCl, 1.2 eq. Me&Cl 

THF, OT to 20°C, 30 min to 1.5 h 

a) All products have been isolated by distillation. The main side reaction was the Michael addition of the 
enolate resulting from the 1,4-addition reaction to the starting enoate. b) 33% of recovered enoate. c) 
Allyhnanganese chloride reacts with MesSiCl. In the absence of MesSiCl (only 3% C&l), it gave 98% of 
the 12-addition product (based on CH2=CHCH2MnCI). d) 30% of recovered enoate. 

In the previous communication, we have reported that MeSiClg is as efficient as MegSiCl and more economical to 

perform the copper-catalyzed addition of organomagnesium compounds to enoatesz. The results presented above 

show that MeSiClg (0.5 eq.) can also be used with the organomanganese reagentss. 

Me BuMnCl, 3% CuCl, n eq. Me,SiC1(4_xj Me 

k 
* 

COOEt 
THF, O’C to 20°C, 1 h )7 

Bu COOEt 

In the presence of MegSiCl: 1.2 eq. 95% 0.5 eq. 52% 

In the presence of MeSiClg: 1 eq. 96% 0.5 eq. 93% 

It should be noted that the procedure described herein allows to use organomanganese reagents prepared from 

organomagnesium as well as organolithium compounds. From a preparative point of view, this is interesting since 

the organolithium compounds do not add in 1,4-manner to enoates, even in the presence of copper salts. 
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