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Abstract: The synthesis aad thermal intramolecular Diels-Alder reactions of (~-2-@henylsulphonyl)-1,6,8- 
nonaaieae 1, Q-2-@henylsulphonyl)ll;ld~cne 2. (2E, 7~-3-@henylsulphonyl)-2.7.9-~e 3. awl 
(2E. sE)-3~ylsulphonyI)-2.8.1O-undecatrie 4 are dew&cd. The reactks sre highIy selective for the cis- 
fused bicycIic pmducIs, whose swwufcd ate aSigaed by X-my cryslaUog@ty. Substmte 2 undergoes competitive 
dkne iwmerWb-MDA nacdoa to give a biqclo(4.3.0] cycbdd~~t 

The stereoehemical outcome of the intramoIccular Diels-Alder (MDA) reaction is governed by several 
factors. These include the length of the chain linking diene and dienophile; the presence of substituents and/or 
heteroatoms within the tether. the nature and degree of substitution in the diene and dienophil~.~ For reactive 
substrates which undergo IMDA maction at relatively low temperatures, en&-o&ntadon of the dienophile with 
respect to the diene may be observed. Such secondary orbital effects may enhance or suppress any inherent 
preferences for cis- a rruns-ring fusion resulting from the asynchronous nature of the cycloaddition. At 
higher temperatures. secondary orbital overlap becomes insignificant, and steric effects control product 
distribution to a greater extent. We ncently repotteds that a series of I-(phenylsulphonyl) trienes undergo exe- 
selective thermal IMDA reaction. This was explained in terms of a preferred transition-state orientation of the 
bulky phenylsulphonyl group in the least sterically encumbered exocnvironment. In this Letter, we describe 
thermal IMDA reactions of trienes substituted with a sulphonyl group at tbe internal position of the dieno@e. 

Trienes 1-4 were synthesized from (E)-l-(phenylsulphonyl)~5,7-octadiene 5 or (E)-l-(phenyl- 
sulphonyl)-6,Snonadienc 63 (Scheme 1). Application of the Wadsworth-Emmons route used for the 
preparation of 1 and 2 to the synthesis of 3 and 4 gave mixtures of vinyl sulphone geometric isomers. The 
alternative a&l-dehydration sequence shown typically gave 3 and 4 with E:Z r-ados greater than 17: 1. 
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Scheme 2 Table 

The IMDA mactions of trlenes 1 - 4 were pcrformcd on carefully dcgssscd. dilute (cu. 0.02M) tolucne 
solutions in HN(SiMe&-washed Carius tubes. Reaction times were dctumkd on small-scale mactlons of ds- 
toluene solutions in sealed nmr tubes prior to carrying out the pmpamtivc experiments. Products were examined 
in all cases by *H nmr analysis (500 MHZ) of the crude reaction mixtures after removal of solvent under reduced 
pressure. The structums of 7 - 10 wue established by X-ray analysis of single crystals (Figum).7 
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Figure 

All four of the cycloaddltion processes were found to be cis-specific (Scheme 2, Table). As with our 
earlier investigations of terminally dienophilc-activated sulphonyl-substituted trlenes,2 we explain this 
stercospccifklty in terms of a favoumd cxodlsposition of the s&&ally demandkg phcnylsulphonyl group. It 
maybc~fnrmtheTablethata4_carbonlinkingchain(compclrenienesland2,3and4)andthepnsence 
of a g-methyl group on the diatophile (compare uienes 1 and 3.2 and 4) hoth greatly attenuate reactivity, to 
the extent that niene isotnuixatlon may compete with cycloaddition. We arc currently investigating IMDA 
reactions of substrates s&ted to 1 - 4 possessing additional electron-withdmwlng gtoups within the 1lnking 
chain. Thcresultsofthcscstudieswillbcmportcdinduecourse. 
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