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d,p-unsaturated carbonyl compounds are described. 

Synthesis of perfluoroalkylated d,g-unsaturated carbonyl compounds is 

attracting interest since such compounds can be applied to the synthesis of 

fluorine-containing analogues of natural products.' 

Intramolecular Wittig reaction is a well known methodology for the syn- 

thesis of alkynes,l particularly fluoro species,3 starting from carbonyl- or 

biscarbonylmethylenetriphenylphosphoranes. However, biscarbonylmethylene- 

triphenylphosphoranes are very stable because of the strong electron-with- 

drawing effect of the two carbonyl groups and unable to react with aldehydes 

or ketones. Therefore, how to use fluorinated biscarbonylmethylenetriphenyl- 

phosphoranes as a reagent in Wittig reaction to the synthesis of fluorinated 

alkenes is of interest. Recently, we reported a novel ylide-anion formation 

resulting from nucleophilic addition of n-butyllithium to the synthesis of 

d-trifluoromethyl-trans-allylic alcohols.4 We now wish to report a novel 

synthesis of perfluoroalkylated d,g-unsaturated carbonyl compounds by 

intramolecular Wittig reaction via ylide-anion formation and protonation 

starting from fluorinated biscarbonylmethylenetriphenylphosphoranes. 

Fluorinated biscarbonylmethylenetriphenylphosphoranes 1 could regio- 

specifically be attacked at the perfluoroacyl groups by various lithium 

reagents at -60 or 0 OC to form ylide-anions 2, after protonation, the in- 

tramolecular Wittig reaction took place spontaneously to give products 4 (Eq. 

1) in 93-978 yields with high stereoselectivity (67-100% E isomers) based on 

their NMR spectra. 
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In a general procedure lithium reagent (4 mmol) was added dropwise with 

stirring to a solution of 1 (4 mm011 in dry THF (16 ml) at -60 or 0 OC under 

nitrogen. The reaction mixture was stirred for 1 h and acetic acid (1 ml) 
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Table 1, Preparation of compounds 4 

---.-_____. 

4 R Rf X t(°C)a) yields(%)b) Z:E=) b.p.(OC/mm) 

a '6H5 
b n-C4Hg 

C '6'5 
d n-C4Hg 

e 2-thienyl 

f 'sH5 

4 CH3 
h n-C4Hg 

i 'sH5 n-C3F7 
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14:86 lOO/O.S 

0:lOO 75/0,5 

33:67 110/0.5 

10:90 70/0.5 

15:85 115/3 

17:83 110/2 

0:lOO 110/3 

0:lOO 140/3 

24:76 150/2 

-~-.--_ 
a) Reaction temperature of 1 with RLi; b) Isolated yields; 

c) Estimated on the basis of NMR spectra. 

was added. The mixture was warmed to 20 OC and stirred for 2 h. Diethyl 

ether (20 ml) was added. The organic layer was washed with water to neutral 

and dried. Evaporation of the solvent gave a residue which was purified by 

column chromatography on silica gel eluting with petroleum ether (bp 60-90 

OC)/ethyl acetate (95/5) to afford the product 4. 

The results are shown in Table 1. All products are new and charac- 

terised by microanalysis, IR, NMR and mass spectra. 

In conclusion, the reaction is .of wide scope, the lithium reagents may 

be alkyl, aryl or heterocyclic and the nucleophilic addition only occur at 

the perfluoroacyl group, methoxycarbonyl, methylthiocarbonyl and bensoyl 

groups in the same molecule are not attacked. The reaction is performed 

under mild conditions, giving E isomers stereoselectively and should be 

useful in the synthesis of biologically active compounds. 
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