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Summarx : Crgsnozinc reagents, prepared by sonication from organic halides, lithium and 
zinc bromide, add conjugatively to a-enals in the presence of nickel aCetyk%etOnate. Sa- 

tisfactory yields are obtained from arylbromides. 

Conjugate additions to a,&unsaturated ketones of various organometallic reagents 

are frequently used in synthesis 
2 
. In contrast, the same reactions with a,&unsaturated 

aldehydes (a-enals) have been seldom investigated and appear to be less predictable. Al- 

kylation, especially methylation and the addition of unsaturated groups (allyl, homoallyl, 

vinyl, alkynyl) can be obtained from several organocopper reagents 
3 
. In many instances, 

the l-4 to l-2 reactions ratio appears to be closely related to the substitution pattern 

of the substrate and the nature of the reagent 
4 

. 

We recently reported that ultrasonically prepared organozinc reagents (from an or- 

ganic halide, lithium and zinc bromide) give rise to clean and selective l-4 additions to 
1. 

a-enones in the presence of nickel acetylacetonate [Ni(acac)2]. Wa found of interest to 

investigate extensions of this process to a-enals. Thus, 2-hexenal (4.5 mmol) and Ni(acac)2 

(1.5 % of the stoichoimetry) in tetrahydrofurane (1 mL) solution is added dropwise over 

a few minutes period into sonochemically prepared diphenylzinc 5 (5 mmol) in 24 mL THF at 

-40°C followed by stirring with warming up to room temperature for 50 min. After quenching 

(sat. aq. NH4C1), extraction with diethylether and usual work up of the organic phase, the 

residue was purified by column chromatography, and a 67 % yield of the desired adduct was 

isolated. Generalization of the process was attempted and it was found that the addition 

of simple aromatic groups can be accomplished in a satisfactory manner. The reaction with 

citral, a B,B-disubstituted enal, requires 5 equiv. of the reagent for optimum yield. In 

other cases, only a modest excess is needed. In many cases, the selectivity is excellent, 

l-4 addition being always largely favoured. The material balance consismin polymerized 

reaction products, due to the reactivity of the intermediate aldehyde enolate. Despite 

our efforts, addition of an alkyl group could not be accomplished in a satisfactory manner 

by this technique. AS the conjugate arylation of a-enals has been but exceptionnaly des- 

cribed, the Present method which uses free enals as starting material to yield free alde- 

hydes should find synthetic applications. 
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Tabla 

Halido QL - Enal Roagont : Enal 

Ratio 

Timr 

min 
Tamp. 

OC 
I- 4 Adduct’ 1oolat.d 

yield 90 

o- 0 x P-Hoxonal 1.1 50 -40 67 49 X=CI X=Br 

Citr8l 5 25 -40 69 

-o- 0 Br 2-Hoxonal 1 .I 50 -40 2 61 

Cinnamaldahydo 1 .l 
I 

60 -76 5Bb 

MBr Hoxonal 

a Adducts were obtained as air sensitivf oils.14 dentification of the structures were 

made by the usual spectral methods (IR, H and C NMR, MS). Satisfactory microanalyses 

(CNRS, Lyon) were obtained for the cristalline derivatives : 2,4 DNP [A : mp 87-8' (etha- 
nol), 2 : mp 200-lo (methanol), 3 102-4" (ethanol), 4 mp 108-Y" (methanol), 5 mp 90-l' 

(ethanol), 6 mp 111-2' (ethanol): 

(ethanol)].- 

5 mp 69-70° (pentane)] and semicarbazone [Z mp 162-3" 

b 
In toluene : THF (5 : 1) solvent. 

Acknowledgements : The authors thank Dr A.E Greene for frurtt'ul di:;r,ustiions and CNkS (A'I'P 
Chimie Fine) for financial support. 'Thdnks dre due tu Dr C. Fugiar, (St& uH11.) 1or a gift 
of starting materials. JCSB thanks CNPq (Brasil) fo a fellowship. 

Literature 

1. Previous paper : Luche, J.L. ; Petrier, C. ; Dupuy, C. Tetrahedron Lett. 1984 25 3463. 
2. For recent references see inter alia : Bertz, S.H. ; Dabbagh, G. J. Org. Chem.7984 49 

1119 and litt. cited. Schwartz, J. ; Loots, M.J. ; Kosugi, H. J. Am. Chem. Sot. 1980- 
102 1333 and lit+,. cited. 

3. For a recent paper which summarizes up most of the work in this field see : Alexakis, 
A. ; Chuit, C. ; Commercon-Bourgain,M. ; Foulon, J.P. ; Jabri, N. ; Mangeney, P. ; 
Normant, J.F. Pure and Appl. Chem. 1984 56 91. 

4. New possibilities are offered by reactions involving a-enal acetals. See : Fujiwara, J.; 
Fukutani, Y. ; Hasegawa M. ; Maruoka, K. ; Yamamoto, H. J. Am. Chem. Sot. 1984 106 
5064. Ghrioi, A. ; Alexakis, A. ; Normant, J.F. Tetrahedron Lett. 1984 25 3079. - 

5. Luche, J.L. ; Pe'crier, C. ; Lansard, J.P. ; Greene, A.E. J. Org. Chem. 1983 48 383'7. - 
For an improved sonication technique see ref 1. 

(Received in France 7 Noventier 1984) 


