
Tetrahedron Letters, vo1.22, ~0.36, pp 3471 - 3474, 1981 0040-4039/81/363471-04#02.00/0 
Printed in Great Britain 01981 Pergamon Press Ltd. 
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Abstract. Formation of acyclic products in the reaction of triisobutylaluminum and 1,3,3- 

trimethylcyclopropene can reasonably be ascribed to a carbonium ion rearrangement. This 

suggestion supports the mechanism for carbalumination of alkenes proposed by Eisch. 

Eisch suggested that carbalumination results from electrophilic attack by the aluminum 

compound to form a TI complex (i), which rearranges via an unsymmetrical 4-centered transition 

state (1) to the addition product (2).' Depending on the substrate, the rate-determining step 
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may be formation of 1 or the rearrangement via 1. Effects of substituents are relatively small. 

consistent with the development on carbon of only limited 'cationic character, never approaching 

that implied by 4. The failure to observe Wagner-Meerwein rearrangements, even with substrates 

particularly susceptible to rearrangement upon electrophilic attack, has also been attributed 

to only meager development of positive charge on a carbon. 

Addition of 1,3,3-trimethylcyclopropane (2) to a hexane solution of triisobutylaluminum at 

-70 'C followed by quenching with methanol produces two products containing the elements of one 

cyclopropene and one isobutane. These were shown by their 'H NMR spectra to be 5 and l. 
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When 

quenching was with D20, 2 and 2 each contained one deuterium in the indicated position. Three 
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1) R3Al 

2) CH30H (D20) 
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three products (mo- 
lecular weight 222) 
containing the ele- 
ments of two cyclo- 

propenes and one 
isobutane 

8 = 

compounds that probably contained the elements of the two cyclopropenes and one isobutane were 

present, as were compounds having even higher molecular weights. The Table indicates the 

amounts of the reactant cyclopropene that are accounted for in the products. 
4 

Formation of the 

Table. The percentages of 1,3,3_trimethylcyclopropene molecules in reactions 
at -70 'C with different amounts of triisobutylaluminum that are 

incorporated into particular components of the reaction mixtures. 

/x : R3Al 6 7 8 - = = = 

0.5 : 1 17.1 11.3 7.0 

1.0 : 1 13.6 9.5 9.1 

2.0 : 1 9.1 6.4 16.8 

higher molecular weight products by reactions of the organoaluminum precursors of 5 and z with 

additional cyclopropene is consistent with the decreased amounts of 6 and 7 as the cyclopropene = = 

to organoaluminum ratio increases. 

Formation of 6 and L can be rationalized readily by proposing that attack by the organo- 

aluminum compound leads to development of sufficient positive charge at a carbon to make pos- 

sible the facile electrocyclic ring-opening (4 + g) characteristic of cyclopropyl cations. 
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additions to occur. This looks feasible in the reaction of a cyclopropene, but more difficult 

to achieve if Wagner-Meerwein rearrangement (as in g + 19) is shifting the positive charge from = 

8- to a y-carbon. 

Ring-opened products similar to those reported here have been observed in reactions of 

cyclopropenes with trialkylboranes, 
11 

but only addition products with intact cyclopropyl rings 

in reactions with organomagnesium compounds. 
12 

It will be interesting to see if rearrangements 

indicative of an electrophilic component to attack can be observed in other reactions of organo- 

metallic compounds with alkenes. 
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