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When allylmagnesium bromide (1.3 equiv.) was treated with octyl iodide 

(1 equiv.) and copper iodide (0.13 eqUiV.) in ether at 0' for 1.5 hr, 

pure 1-undecene4 was obtained in 80% yield5. Without copper iodide, the 

reaction was very slow (22% of l-undecene, 66% of unreacted iodide after 

28hr at OO). 

The crotyl Grignard reagent', prepared from I-bromo-2-butene6 , 

treated with copper iodide ' and heptyl iodide (1 hr at -20° in tetrahydro- 

furan ) gave (85%)' a mixture (50: 50) of (E) and (Z) 2-undecene4. Less 

than 5% of 3-methyl-l-decene 4_b was formed. 

3-methyl-2-butenylmagnesium chloride d is a very useful reagent for 

the introduction of the isoprene unit. This reagent, when treated with copper 

iodide and alkyl electrophiles undergoes alkylation in high yield exclu- 

sively in the a position. Thus, reaction of this organometallic (2 equiv.) 

with copper iodide (0.2 equiv.) and heptyl iodide 
8 
, bromide, or tosylate 

9 

(1 equiv.) in tetrahydrofuran at O" for 2 hr gave 2-methyl-2-undecene4 

3d (80~90%15 as a sole product. 

However, without copper iodide, in ether at O“, alkyl tosylates 
10 

react selectively with the allylic Grignard reagents in the y position 

to furnish high yields of substituted olefins as the major products : 

b gave (1.25 hr, O", 85%) ib 11, (4% of Jb and 3c were also detected 1; 

2d12 
-11 

gave (94%) a mixture (14 : 86) of ad and Ad . 

cc, + FCH**” 
2d - 5 

Cul * 

CH,OH 

s 

The regioselective alkylation of the " prenyl" Grignard reagentAd 

has been utilized in a new synthesis of geraniol 13 : (E) 4-chloro-3-methyl 

-2-buten-l-01 2 14'15 (1 equiv.), was added at -50° to a mixture of reagent 

zd (2.5 equiv.) and copper iodide (0.25 equiv.) in tetrahydrofuran, then 

allowed to warm to room temperature in 4 hr, and provided 60% of pure 

geraniol 5 after distillation. 
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We are continuing our investigations on the .extension and applications 

of the cross coupling method reported here. 
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