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The dcvclopmcnt of methods for the synthuis of five membued ring systems continues to receive 
extehpiveatruuion,duemainlyoodreseuchf~~tryndrcdcmwu~~~~polyquinanart. 

We have previously described* a new palladium mdiated cycloptanation of alkenes bearing a 
nuckqhik substitucnt. 
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By using the intramolecular version of this strategy, we have recently reported a method for the 

construction of tricyclopentanoids and described a new synthesis of (It) A W2) capnellene.4C scheme 2) 

scheme 2 

This new route to the triquinanes offers two benefits : its brevity and the ready availability of starting 

matuials. Unfortunately, it suffers ftxnn a lack of generality. In the case of compound 4, where the angular 

methyl group is missing, a competing reaction occured : the classical intramo~ccular fieck react& was 

prevalent leading to bicyclic compound S BocMnpBnicd by only traces of the d&ted triquinane 6a(scheme3) 

scheme 3 

In order to have a versatile strategy for a unified approach to linear condensed cyclopentanoids, we 

decided to investigate some aspects of this tandem cyclisation by slightly changing the strucmre of the starting 

matuial4. 

The di&rence of reactivity observed between the two substrates 3 and 4 duriag this tea&an catalyzed 

bya~um(O)~lexkobviouslyduetothe~oftheangularmethylgroup.Ind#din~dthe 

methyl steric hi&ance, the palladium catalyzed W insertion of the vinylic halide (Heck &) must be 
. 

Consequ~tly, in order to gcneraliie this new palladium-catalyzed bis-cyclisation reaction, we had to find 

conditions which f&our the nucleophilifz attack against the alkme insation of the organopallsdium halide. 

Todothis,wecan: 

- either use a more ” agressive” nucleopbile than dimethymalonate i.e. the mcthylcyanoacetate. The choice of 

metbylcyanoacetate is explained by recent work t?om our 1aboratayP 
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-~~v~ttre~byusingavinylicbFomideiasteadofavinyliciodidesinceitiswellknown that 
the Fleck cyclisath of the vinylic iodide5 is appmiably fhsm than that uf vinylic bmmides.7 

- or apply these two conditions simultancoudy. 

so, the required cyclisatioil precunors ma-c wtrt pIepa& by al3 cfficiMt seven-steps mute muting 

Finn the readily available vinyl lactone 7 8 and the well known I-trimethylsilyl-4 butynyl magnesium bromi& 

g 9, using a sequence analogous to that &scribed for the synthesis of compound 3 4(scheme 4) 

2) I&+X . Ha0 
CH$N 

I 

1) ~Si+iiidhgBr 8 1) w SW 
2) MsCt . NEts .CH2Ct2 

cmr-M&-rHFme$,-mT 4 
2) KF , HzO. DMF 

3)N&rcslons,reaux 

lOa:Z~CqMc.X=Br 
lOb:Z=CN.X=l 

lOc:Z=CN,X=Br 

scheme 4 

When 10-a was subjected to our bis-cyclisation reaction conditions (1.1 equivalent of KH, 0.2 

cquivaht of l&crown-6 5 ml 46 W(dppc), lHF, mom tcmperaturc) the starting material was not cmmmed. 

We ftmd, however, that substrate 1Oa cyclized at 55°C in the presence of 0.5 equivalent of l&crown-6 to 
give a 45/55 mixture of the desired tricyclic compound 6~ and bicyclic products formed by the stanrhd Ikk 
reaction with a total yield of 75%~~~ 6a could be readily separated from other isoams byCrrrefrrlmediam 

pnss~liquidchrcmatolFrephY. 

This first study demonstrates the importance of the nature of the vinylic bhgen. 
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This result clearly indicates the prominent part played by the nature of the nucleophile. 

Finally, treatment of 1Oc with 5 mol % Pd(dppe), 1.1 equivalent of KH, 0.5 equivalent of 18-crown-6 

atroom~~for18hnsJtedintheformationofanly6bintwo~cfomrs(3:2ratio)witha 

totalyicIdof85%. 

6b (two-m) 

yield 85% 

The desired bis-cycliion reaction must have e with high yields with no sign of side teactions. 

as judged by NMR and GC analyses. 

This last muIt pmvidcs evidence for the generality of this new bia-cyclisation reaction and answers the 

question concerning the factors that may influence such twxion to the detriment of ina-amolecular Heck 

C)diSltti~ 

Further exploitation of this is under active investigation and the faults will be repated in due course. 
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