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The y-regiospecific reaction of an enolate salt of unsaturated aldehydes such as crotonaldehyde or 

prenal is a long-standing challenge.‘-2 In all cases’-3 a self condensation of the dienolare with the starting 

carbonyl compound is observed. In order to ovexome this problem, many processes have been proposed 

using ambident anions such as the anions of iminesb-7 or dimethylhydrazonesx-1~ of unsaturated 

aldehydes. Nevertheless, there is no general procedure leading to a high regioselecrive rexxion on they- 

site” with carbonyl compounds even with the use of HMPA.’ Recently, Hornzr-Wadworth~Emmons 

reagents functionalized by a dioxolane12~i3 or an imineld led to a yreaction in a multistep procedure. 

In this paper,lZ,15 we report the yregiospecific condensation of the lithium enolate of prznal with 

saturated and a,@unsaturated aidehydes. Lithium dienolate 1 was prepared from sibyl dienol ether 212 or 

dicnol acetate 3 by treatment with methyllithium (or n-butyllithium for silyl dienol ether 2). 

First we studied the condensation of the dienolate 1 with hard electrophiles such as PhMeSiCl, 

AcCl, EtCOCl affording respectively as anticipated, the 0.silylation or O-acylation products in high yields 

(entries 1-4, Table I). These results showed that the enolate formation is nearly quantitative and also that 

the dienolate 1 is stable for 4 hours at least in the reaction conditions (entries I, 2). 

With carbonyl compounds such as acetaldehyde, isobutyraldehyde or benzaldehyde (entries 5~7, 

Table I) dihydropyrans 418 were prepared in good yields. These compounds are consistent with a y- 
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addition of the dienolate 1 on the aldehydes followed by an intramolecular attack of the alkoxide on the 

carbony group leading, after hydrolysis, to compounds 4. 

Table I : Reaction of Lithium Dicnolatz 1 tith Electmphilesl9 
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a) Yield of product purified by flash chromatography. 
b) After 4 hours at -40-Z. 

The comparison of the results obtained for the reaction of the dienolate 1 with benzaldehyde (entry 

7) shows that there is no significant difference when the dienolate 1 is prepared from either silyl enol 

ether 2 or from en01 acetate 3 in spite of the presence, in the latter case, of lithium t-butoxide. 

Dihydmpyrans 4 were easily transformed into the corresponding die&s 5 in DMF / toluene in the 

presence of a catalytic amount of pyridinium chloride20 (Table II). The overall process led ro the 

transformation of a carbonyl compound into an elongated aldehyde I which is a very attractive reaction 

from a synthetic point of view.12-14J1 
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The stereoselectivity (determined by ‘H NMR data) in favour of the 2E, 4E isomer is generally 

goal (Table II). 

Table Il : Preparation of Dienals 5 

Dihydropyrans 4 Dienals 5 Yields a 2E,4El2Z,4Eb 

4a R=Me 5a 55 85/15 

4b R=iPrCHz 5b 67 go/20 

4c R=Ph SC 70 70/30 

a) yield of product purified by flash chromatography. 
b) Isomer ratio was determined from the integral for the CHO proton. 

With r&P-unsaturated aldehydes such as prenal or citral (entries 8.9, Table I) cyclic aldehydes 6 

we obtained in fairly good yields (Table I). Such a reaction may be interpreted by a Michael addition of 

the dienolate 1 (regiospecific y-attack ) on the enal moiety, followed by an intramolecular aldol 

condensation yielding, after dehydration, aldchydes 6. Nevertheless, a Diels Alder mechanism can not 

be excluded in spite of the mild reaction conditions.21~23 

In conclusion, the condensation of the dienolate 1 with simple and a,p-unsaturated aldehydes 

occurs exclusively on the y-position. For a,P-unsaturated aldehydes, a conjugate addition only is 

observed. For simple aldehydes, the overall process allows the introduction of the isoprenyl skeleton 

necessary for the terpene synthesis. Extension of this reaction to other polyenolates is in progress. 
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