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Abstract: TMSI, Et2AlI and (n-Bu)qNI/TiClq smoothly added to a,B-acetylenic ketones 

in a 1,4-fashion to yield allenolates 2, which reacted with aldehydes providing aldol 

adducts in good overall yield. A high Z-stereoselectivity was achieved by use of 

(n-Bu)4NI/TiCl4 at -78"C, while a high E-stereoselectivity occurred at O°C. 

Conjugate addition of cuprates to a,@-unsaturated carbonyl compounds, followed by trapping 

the resultant enolates with various electrophiles, has been demonstrated as a powerful solution 

to various synthetic prob1ems.l In the preceding papers,2 we reported a facile synthesis of B- 

iodovinyl ketones via acetylenic ketones. In the course of this study, we observed the for- 

mation of a self-condensation product such as 3 when 1-octyn-3-one (1) was treated with Et2AlI 

or (n-Bu)qNI/TiClq in CH2C12. This result suggested that the intermediate 2 might be useful to 

achieve a tandem conjugate addition-aldol reaction of a,B-acetylenic ketones.3 In this com- 

munication, we would like to report the reaction of a,B-acetylenic ketones with iodide anion or 

its equivalent, followed by an aldol process, to yield a-substituted-B-iodovinyl ketones.4 

Scheme 1 
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As demonstrated in the preceding papers,* TMS-allenolates5 are readily available by 

reacting acetylenic ketones with trimethylsilyl iodide (TMSI). We first examined its reac- 

tivity toward aldehydes (Table 1). The TMS-allenolate 2a (M=TMS), prepared in situ by treat- - 

ment of la with TMSI (1 eq) in CH2C12 at -78“C, was reacted with benzaldehyde (1 eq) and TiC14 

(1 eq)3,6 at -78"C, to yield Z-2 (38% yield) and E-g (17% yield) (run 1).7,8 Fluoride 

anion3yg instedd of TiC14 did not improve the efficiency of the aldol process (run 2) but a 

catalytic amount of TMSOTf3,10 showed a dramatic improvement (run 3). 

We next focused our attention on the use of other iodide reagents. When la was treated - 

with Et2AlIII in the presence of aldehydes in CH2C12, Z-4 (R=Ph or Me) was obtained as the 

major product at -78°C (run 4, 6), whereas E-4 (R=Ph or Me) was obtained exclusively at O'C or 

-78'C -> room temperature (run 5, 7). These results indicate that Z-2 is a kinetically con- 

trolled product, while E-4_ is a thermodynamically controlled product. (n-Bu)4NI/TiCl4 condi- 

tions provided even better selectivity as shown in run 9-11, although halogen exchange occurred 

to some extent at O°C (run 10) .I* To prevent the formation of chloro derivatives Ti14 was 

tested albeit with moderate success (run 13). 

The high Z selectivity under kinetically controlled conditions could be explained by the 

analogy of the stereoselective aldol reaction of enolates via a cyclic transition state as 

illustrated in Figure 1.3 A serious non-bonded interaction between I and R is obvious in the 

transition state g. 

Figure 1 
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We have briefly examined the generality of this method by its application to other types 

of acetylenic ketones and an ester. The results are summarized in Table 2, which reveal some 

interesting potentials of the current coupling reaction. It is noteworthy to add that this 

aldol coupling reaction is applicable to ketones as well.13 
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