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The coupling of two sllylic units is in essence a very direct route to the 1,5-diene 

system found in numerous naturally occurring linear isoprenoid compounds, but in practice 

this approach is fraught with msny difficulties. The classical Wurtz end Grignsrd type 

couplings result in complex mixtures of symmetrical and unsymmetrical products with loss of 

double bond geometry and position in at least one of the units. Two more modern vsrisnts also 

suffer from lack of efficient cross-coupling.1'2 Recently, three methods have been reported 

which avoid sosm of the problems associated with the sllylic coupling route to 1,5-dienes.3-5 

We would like to report a new cross-coupling procedure that involves the reaction of an allylic 

halide with an allyllithium species generated in situ in a novel fashion, by reduction of the _- 

mesitoate ester of the corresponding sllylic alcohol. Although partial s.llylic transposition 

in the nucleophile-derived portion of the resulting diene is still a problem, this method 

gives predominately cross-coupled products in fair to excellent yields end is operationally 

quite simple. 

Treatment of equimolar smounts of sn sllylic mesitoate and an sllylic bromide in 

tetrshydrofuren with excess lithium at 8 results in a mildly exothermic reaction. After a 

period of time rsnging from twenty minutes to an hour, the reaction mixture turns a deep red- 

brown within a matter of seconds. Quenching with water immediately after the color change 

allows the isolation of the dienes A end B as the hydrocarbon fraction, mesitoic acid, snd 

traces of several other materials of intermediate polarity. The yield and distribution of 

products are summar ized in Table 1. 
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Table 1 Products end Yields from Cross-Couplmg Reactions 

Mesitoate Bromide $ Yielda A:B $ Mesitoic Acid 
Recovered 

1. Gezauyl Gersnyl 61 

t: 
Neryl Neryl z Z::$ : 9 
Gerenyl Fsrnesyl 
Gerenyl Auyl :: (35) gig 66 

2: 
A=Yl Geranyl 

:z 
loo: 0 

J-Methyl- Gerauyl 65:35 G 
2-butenyl 

7. Gersnyl 3-Methyl- (49) 72~8 73 
2-butenyl 

8. Crotyl Gerenyl 19 55:44 11 

a) Measured by glpc using internal standards. Yields in perentheses exe isolated. 
b) Some products having trans (gerenyl) geometry were also isolated. 

From the results of the unsymmetrical couplings (3-8) it is quite clear that the 

nucleophilic fragment is derived from the mesitoate snd not the bromide, as only the 

mesitoate-derived portion is subject to allylic transposition ( product type B ). Such 

transpositions are restricted to the orgenometellic portion in ellyl orgsnolithium coupling 

reacti0ns.e" 

The efficiency of cross-coupling in this reaction is far better then that found in Wurtz 

3r Grignard couplings as is evident from the much lower amounts of symmetrical products 

formed. Since coupling products are not formed when either gerenyl mesitoate or gersnyl 

bromide alone is treated under the ssme reaction conditions that result in the yield showu 

in Table 1 (reaction 1) it seems likely that the small amount of symmetrical products 






