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Abstract.- Michael addition of the dienolate derived from 2-butenoic acid to 1,3-diphenylpro- 
penone occurs through a 1,2-addition followed by a 13,31-sigmatropic rearrangement. oL,r-re- 
gioselectivity found for Michael addition to other styryl ketones depends on the s-ceric para- 

meter of the substituents at the carbonyl group, in agreement with the same tandem addition - 

rearrangement mechanism. 

In former studies some of us found that complex mixtures of 1,2- and 1,4-adducts were ob- 

tained on reaction of dienolates of unsaturated carboxylic acids, namely 2-butenoic or 3-me- 

thyl-2-butenoic acid, with conjugated enones at low temperature. On the contrary, regioselec- 

tive Michael addition through the y-carbon of the dienolates resulted under equilibrating 

conditions IL_5 (Scheme 1). Those observations suggested that the regioselectivity found was 

resulting from the reversibility of 1,2- and 1,4-d-additions. 
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1,3_diphenylpropenone 3 behaved as an exceptional substrate, in that the above dienolates 

added regioselectively on heating,but through the U-carbon atom3. We have found now that the 

addition of the dienolate of 2-butenoic acid to that enone 3 at 66eC leads almos-:z exclusively 

to R,R(S,S)-3,5-diphenyl-2-ethenyl-5-oxopentanoic acid 4 in 81% yield 798 , though weak signals - 

due to the R,S(S,R)-isomer can be observed in the HNMR spectrum of the crude mixture. A small 

sample of the diastereoisomer has been obtained by fractionate crystallization, and character- 

ized spectroscopically3". These features,namely neatly cut inversion of regioselectivity and 

high stereoselectivity, would not be expected to result from combined equilibria of reversible 

addition, but rather from an oxy-Cope red-rangement of the reversibly formed 1,2-adducts 

(Scheme 2). The OL orientation of the resultin, Michael adduct would imply, according to this 

mechanism, that vattack should predominate in the L,2-interaction. If has been observed that 

on reaction with carbonyl compounds the dienolates of unsaturated carboxylic acids add faster 
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through the Ol carbon atom. However, the former interaction is easily reversible and sensi- 

tive to steric effects 
l,lO-12 , and some hindered ketones, like benzophenone, lead to r-ad- 

ducts even at -7OeC'". The same orientation would not seem unlikely for the present substrate. 

On the other hand, the R,R(S,S) isomer 4 should result through the accepted chair like tran- 

sition for the 13,31-sigmatropic rearrangement 
14 

of the expected E-1,2-r-intermediate, where- 

as the minor R,S(S,R) isomer should derive from the minor Z-1,2- r-adduct 
15 . 

When addition of 2-butenoic acid dienolate to 1,3_diphenylpropenone 3 was performed at 

-7OaC a mixture was obtained, whose HNMR spectrum showed both 1,2- and 1,4-adducts to be pre- 

sent. We hopped that these adducts were the postulated 1,2_intermediate and the final rear- 

ranged Michael adduct. To our delight, when the reaction was carried out at -95eC tne HNMR 

of the crude was indicative of the 1,2-r-adduct as the major product, and the hydroxy acid 

E,E-5,7-diphenyl-5-hydroxyhepta-2,6-dienoic acid 6 was easily isolated and purified by Lare- 

ful crystallization. The purified acid 6 was converted into the 0x0 carboxylic acid 4 in 87% - 

yield by deprotonation at low temperature (two equivalents of base), and heating under usual 
16 

conditions (Scheme 3) . 

Evidence for the intramolecular nature of the rearrangement was obtained by a crossover 

experiment in the presence of 3-(p-methoxyphenyl)-1-phenylpropenone. This enone was allowed 

to react first with the dienolate of 2-butenoic acid at both -95eC and 66eC. Entirely similar 

behaviour and reactivity to that found for the unsubstituted diphenyl enone was observed, and 

the corresponding E-1,2-v- and 1,4-(I_-adducts were obtained. When E,E-5,7-diphenyl-5-hydroxy- 

hepta-2,6-dienoic acid 6 was ionized and heated in the presence of the above methoxy enone, 

a crude was obtained whose HNMR spectrum was superimposable to that of the 0x0 carboxylic acid 

4, no signal for any ether methoxy group being found. 

Furthermore, the hydroxy acid 6 rearranged into the 0x0 carboxylic acid 4 on heating in - 

refluxing xylene, though the rearrangement was accompanyed now by dehydration and other side 

processes. 

On reaction of 2-butenoic acid dienolate with several styryl ketones mixtures have been 

obtained whose composition (HNMR and GLC") strongly suggest that the addition-rearrangement 
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Work is currently done in order to establish the scope of the 1,2-addition - oxy-Cope 

mechanism, and to find out the influence of co-solvents on the course of the additions of the 

dienolates. 
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H H 9 
no doubt, due to the anisotropic effect by the 
phenyl group, and allow the above R,R(S,S) and 
R,S(S,R) assignments, as predominance of con- 

R,R(S,S) R,S(S,R) 

formers anti for both diastereoisomers should (diastereoisomers) 

be expected. 
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