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Summahy : 

Magnesium vinyl-copper derivatives, obtained by carbocupration of terminal 

alkynes, couple with 1-halo-1-alkenes, in the presence of Pd(PPh3)4 catalyst, 

to afford polysubstituted conjugated dienes in high yield and excellent 

stereoisomeric purity. 

We recently reported the ZnlI (stoechiometric) and Pd' (catalytic) mediated 

coupling reaction of lithium (Z)-dialkenyl cuprates A with l-halo-l-alkenes 
2 

1 
and with iodo-arenes . In these reactions only one alkenyl group is effi- 

ciently transferred : 

Rm2CuLi ZnBr2' 
THF 

CuLiX ' R-ZnX A 
5% Pd' 

R-R0 

Thus, this procedure can hardly be extended to other carbocupration systems! 

where the obtained vinylic species are magnesium vinyl-copper reagents 2 and N 
not lithium ate complexes such as 1 : 

RMgX + CuX __c RCu, MgX2 
R'CZCH R\__ 

R/-7 
2 

Cu, MgX2 N 

We anticipated that the less reactive and less stable reagent R (as compared 

to A) had to be transformed in situ into a more reactive and more stable 
2 

magnesium ate complex which should also permit the exchange with zinc halides . 

Indeed, a preliminary experiment with the model reagent3 indicated that here 

again zinc halides were necessary to obtain efficiently the coupling reaction : 
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MeL 1/ Mg,THF 
2eq.I-nPent 

Me-Br 
2CuMgBr > 

2/ l/2 CuBr 5% Pd" 

MeL 
Medent 

t 15'C, 30mn 

?J without ZnX2 : 24%g.l.c.yield 

with ZnX2 : 94% " " 

Moreover, in this case both vinylic groups are transferred (compare with the 

analogous lithium cuprate 5). Unfortunately,@-disubstituted magnesium a- 

alkenyl cuprates, such as A,, are unavailable via carbocupration3, contrary 
_I 

to reagents L or 2 (Ki 
R-Cu-R MgX 

). We therefore transformed reagents &to 

the corresponding ate complexes by addition of a "non-transferable" Grignard 

reagent, before the coupling reaction : 

Me 

iP*Cu,MgX 

RMgX Me- l/ ZnBr2 Me- 

2 
'iPr/--\Cu-R 

zip-Pent t RQent 

2 4 MgX 

2/IdPent 

5% Pd' 
/\I z 6 

fU 

4a : R = nBu-CEC- 44 56 
N 

4b iPr- 86 14 
,V 

42 Me- 10 90 

2 
tBuO- 98 2 

4e 
n/ 

PhS- 94 6 

It turns out that the presence of zinc halide completely changes the order of 

transfering ability of alkenyl versus other organic groups, usually observed 

in organo-copper chemistry. For example, if the reaction w.ith 4b is run 

without zinc halide the ratio i/k is inversed (15/85) . Only the phenylthio 

and the t.butoxy groups behave normally and are almost not transferred. We 

rapidly discovered that in the two latter cases the presence of zinc halide 

was not necessary. Moreover, since in several cases magnesium t.butoxide is a 

very poor cuprating agent, we also checked that its presence was also 

unnecessary. Thus, the reaction procedure became much more simple than earlier 

expected 

A_- X-R 
3 

THF R1- R3 

R2- 
t 

Cu,MgX2 
-R4 p 

5% Pd(PPh3)4 R2-R4 

leading to polysubstituted conjugated dienes of given geometry in good isolated 

yields and excellent stereoisomeric purity (see table). It is hard to explain 

why reagent 2 is able to couple under those conditions whereas reagent 2 does 
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R1i-. 
1.2 eq ,T 

RL Cu ,MgX2 

X-R3 

t 
TR4 - 5% Pd(PPh3)4 

ntry rinyl-copper5 

=CU tBu [+nPenl 

,I 

Ph- 
Et-Cu 

Me- 
iPr -cu 

Me- 
Et cu 

h 

Halide 

[unPen’ 

LJEt 

*+nPenl 

I unPeni 

I*nPenl 

11_-2Pen’ 

Br+-Ph 
I-nBu 

‘Me 

I 

; , 

L 

, 

/ 

t 

t 

, 

t / 

t 

I 

, 

, 

Pur. 

% 

99.5 tBu_nPent 

99.8 

nPent 

tBu_ 

99.9 
Ph- Et 
Et- 

99.5 

99.8 

Me.- nPent 

iPr'-/ 

99.5 Mew/nPent 
Et 

99.8 

90.5 

99.9 

Me.- 

EtynPent 

:;MPh 

Me- 

Et- 
nBu 

Y"le 

Product6 
[solate [someric 

yield purity 

55% 98.9 

53% 98.28 

52% 99.2 

70% 99.5 

64% 99.8 

78% 99.5 

70% 

74% 

55% 

99.8 

99.0g 

99.8 

not. However, as shown above, zinc halides restore the reactivity of 2 and 

even more, allow the transfer of both its vinylic groups. The prominent 

importance of magnesium salts in this reaction stems from the fact that the 

analogous lithium reagent 
Me\_ 
Me-Cu,LiX' 

with or without zinc halides, 

does not couple efficiently. These considerations gave us the key for the 

efficient use of both alkenyl groups when starting from a lithium di- 

alkenyl cuprate 2 : 

Etm2CuLi 2 MgX2 l Etq2CuMgX ii :~qXfI~~nPe~t2 
Et -7 

5% Pd' 
nPent 

1 84% isolated 

bya simple use of a molar equivalent of magnesium chloride. 
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We are, presently,applying this new procedure to the synthesis of some insect 

sex pheromones where the stereoisomeric purity is of crucial importance. 

Typica pfioceduu : To a solution (Et20 or THF) of vinyl-copper 3 (30 mmol 

in 100 ml) is added at -15°C a solution of 25 mmol alkenyl halide and 

1.2 mmol Pd (PPh3)4, in 50 ml THF. The stirred mixture is allowed to reach 

gradually (30-40 min) room temperature, and after 30 min is hydrolysed with 

80 ml NH4C1 sat. sol. The organic salts are precipitated by addition of 

150 ml pentane, then filtered off and the organic phase washed once again 

with NH4C1 sat. sol. The organic layer is dried (MgS04), the solvents are 

removed under vacuum and the residue is distilled through a 10 cm Vigreux 

column to afford the pure diene. 
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