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Abstract: The reaction of allenyltri-n-butylstannane with aldehydes and a chiral Lewis acid 
prepared from (R)-BINOL and Ti(O-i-P& gives homopropargylic alcohols with 82 - >99% ee. 

Recently we have described effective procedures for the reaction of aldehydes with allylhi-n-butylstannane 

and methallylti-n-butylstannane using catalytic quantities (10 mol percent) of chiral Lewis acids prepared from 

(R)- or (S)-BINOL and Ti(O-i-Pr)4. 1 Tagliavini and Umani-Ronchi have also reported catalytic asymmetric 

allylatlons using catalysts prepared from BINOL and TiCl2(0-i-I+)2 according to a similar protocol.2 In this 

note we describe the preliminary results of an investigation of these Lewis acids in the reaction of aldehydes 

with allenylstannane to afford homopmpargylic alcohols, as shown in equation 1 below. 
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Of the methods which have proven generally useful for the allylation reaction,l “method A”, utilizing 1:l 

BINOIJTi stoichiomeay and molecular sieves for preparation of the chiral Lewis acid,la proved most successful 

in this instance. Other methods previously described1 gave very poor conversion to products. Varying amounts 

of the allenic alcohol 3 were also observed in these reactions. Even under optimal conditions with method A, 

only low conversions of starting material could be realized with the catalytic quantities of Lewis acid successfully 

used previously in the allylation reaction. In fact, the isolated yield of the desired product 2 was roughly 

comparable to the mol percent of Lewis acid utilized in the reaction, always being within a factor of two of the 

mol percent of titanium tetraisopropoxide employed. These observations suggested an interruption of the 

catalytic cycle in this case, and the reaction was thus investigated with stoichiometric amounts (100 mol %) and 

near stoichiometric amounts (50 mol %) of chiral Lewis acid prepared according to “method A.” Much better 

conversions were realized under these conditions, although the yields and enantiomerlc excesses were still 

inferior to those obtainable for reaction of the same substrates with ally1 or methallylstannane. As shown in the 

Table below, very similar results were obtained with 0.50 and 1.0 equivalents of Lewis acid. The ratio of the 

desired homopropargylic alcohol 2 to allenic alcohol 3 was observed to be substrate dependent under these 

conditions. Thus, cyclohexanecarboxaldehyde gave significant amounts of allenic alcohol 3 (20% of the product 

obtained) while only trace amounts, or no detectable amount, were observed with furaldehyde and 
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cinnamaldehyde. respectively. Benzaldehyde and 3-phenylpropionaldehyde gave intermediate results (7: 1 to 

23:l ratio of 2 to 3), and the ratio was higher using 50 mol % of catalyst in these cases. 

Table: Yields and Enantiomeric Excess for Product Alcohols 2 

Although the yields are generally much lower than for the CAA reactions,1 these reflect primarily the 

diminished reactivity of allenyltri-n-butylstannane as compared to the ally1 or methallylstannanes employed 

earlier. Thus, in all cases examined, tutreacted starting material accounted for almost all of the mass balance 

unaccounted for by conversion to 2 + 3 under the conditions given in the Table.3v4 Lower reactivity for the 

allenylstannane (as compared to its ally1 counterpart) is not unexpected due to less effective C-Sn 

hyperconjugation (sp2 hybridization at carbon) and development of positive charge at an sp (as opposed to sp2) 

carbon during the electrophilic addition to the allenyl moiety. 
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