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Summary: An effectzve syntheszs of 1,4-dzcarbonyl systems zn~oZvzng the Horner- 
-Wittig reactzon of a-phosphoryl suZphzdes wzth the haZf-protected 1,3-dzcarbony2 
compounds foi!Zowed by hydroZyszs of the vznyl sulphzdes formed zs descrzbed. The 
total syntheses of dzhydrogasmone and methy.?enomyczn B empZoyzng thzs approach zs 
reported. 

Recently, there has been considerable interest In the synthesis and blo;ogl- 

cal properties of the relatively simple comnounds such as proscanolds, Jasmonoids, 

methylenomyclns, pentenqmyclns which lncorporl:e the cyclopentanone or cyclopell:c- 
1 

none units . The most versatile syntnesls of cyclopenten-Z-ones involves the lnl- 

tial preparation of acyclic I ,+-dlcarbonyl compounds and their subsequent lntra- 

molecular base-catalysed aldol condensatlon2. Therefore, the synthesis of 1,4-dl- 

carbonyl compounds 1s still a subject of an extensive study. 

In the previous paper3 we reported a new synthesis of 1,4-dlcarbonyl compounds 

1 employing the Horner-Wlttig reaction of the properly substituted phosphonates 2 

bearing the methylthlo group on the a-carbon atom. The precursor of 1 was the vi- 

nyl sulphlde 2. The strategy of this approach was deduced from a retrosynthetlc 

analysis (route A) shown In Scheme I. 

We realized, however, that the same 1,4-dlcarbonyl system J may also be obta- 

ined from the lsomerlc vinyl sulphlde 4 in which the double bond 1s located bet- 

ween the carbon atoms 3 and 4. According to a retrosynthetlc analysis (route B, 

Scheme I) this sulphlde can be syntheslsed from 1,3-dlcarbonyl compounds 2 and 

a-phosphoryl sulphlde 0 vza the Horner-Wlttlg reaction. 

’ Presented by one of us (M.M.) as part of the lecture given at ESOC II, Stresa, 
Italy, 1981. 
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Scheme I. Retrosynt!letlc analysis for the construction of 1,4-dlcarbonyl system 
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Experimental realization of this novel strategy for the construction of 1,4-dlcar- 

bony1 system 1s exemplified by the synthesis of dlhydrolasmone z (Scheme II) star- 

ting from the easily avallablc 3,3-ethylenedlorabutanal- 1 g4 and dlethyl cr-methyl- 

tlo-n-heptanephosphonate $ as the Yorner-Wlttlp reaction components. 

8 7 = = 

The required a-phosphoryl sulphlde 2 was prepared in high yield by treating 

the carbanlon of a-phosphoryl sulphlde ,Q with n-hexyl iodide 5 or alternatively 
_v’“&ii the r..‘l-L..- “AA.*_-.. C^ CL.. . ..-._L” __^_ A ̂ W_._^ 2 C...^... ?I.-*I..., L,,C....,-Le.-_L,~ 3 urp“uL cLUUlLl”ll L” LUG CcLL”cLIII”II CLCZ’I IYCZU ll”lll urt:cU~I n-ll~~JLQII~.yI‘“D~II”- 

nate &J followed by methylatlon6. The Horner-Wlttlg reaction of 2 with g gave 

the lithium salt of the addltlon product J_J which was rather stable and could not 

be decomposed to the desired vinyl sulphlde &$ even on a prolonged reflux in THF 

solution. It was found, however, that the isolated B-hydroxyphosphonate _Q under- 

goes a facile decomposltlon at room temperature when treated with a molar ratio 

of sodium hydride in the presence of catalytic amount of 18-crown-6. The vinyl 
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Scheme II. Total synthesis of dihydroJasmone 2 
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,cheme III. Total $ynthesls of methylenomycln B Q 
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;-lphlde L3 formed was hydrolysed at room temperature in an aqueous THF solution 

containing trlfluoroacetlc acid 
7 
to give undecane-2,5-dlone s. The latter was 

cycllsed to dlhydrojasmone 2 In a standard way. The overall yield of z prepared as 

above 1s 47% from 8. 

%r new synthetic approach to 1,4-dlcarbonyl compounds was also found to be 

useful in the total synthesis of methylenomycln B s, a recently isolated' and 

synthesIsed' unstable cylopentenold antlblotlc. A sub-target in this synthesis, 

which 1s outlined in Scheme III, n-heptane-2,5-dlone s,was prepared by the Horner- 

Wltt;L reaction of g with a-phosphoryl sulphlde M In high yield. Its cycllsatlon 

gave 2,3-dlmethylcyclopenten-2-one &I. The lntroductlon of the exocycllc a-methyle- 

nefunctlon to 2 was accomplished according to Jernow et al. 
9 
uza the hydroxymethyl- 

latlon followed by dehydration. After preparative TLC on silica gel (elution with 

Et20) methylenomycln B was Isolated In an overall yield 16% from g. The spectral 

data ('H NMR, MS) of Q were identical with those reported In the literature 839 . 
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