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Ab#mc&- Thermal intramolecular Diels-Alder reaction of a mixture of silyl a&al tricms 5 and 6 followed by 
HF-mediated removal of the silicon tether gives in high overall yield the cyclic dial-esters 9 and 10. Compound 10 
is converied sele&vely u&r acid catalysis into hydmxylactone 11. The stnrturcs of9andllaIecslablishedhy 
X-ray crystallography. The highly statoselective nutme of Ihe IMDA reactions of 5 and 6 implied by the formation 
of 9 nod 11 is interp~ted in terms of transition-states whose geometry is constrained predominantly by the 
dicnophilestawmntre. 

The intramolecular Diels-Alder (IMDA) reactions1 of triene substrates possessing a diene and dienophile 

connected via a removable linking group deliver the products of highly regio- and stereoselective overall 

intermolecular Diels-Alder processes upon cleavage of the temporary tether post-q&addition. Thii strategy is 

attracting increasing attention because it solves some of the selectivity problems frequently associated with 

bimolecular [4+2] cycloaddition reactions. 2 We recently reported~ that silyl acetal trienes4 1 and 2 possessing 

stereocentres in the tether undergo highly stereoselective thermal MDA reactions to give respectively the 

[5.4.O]bicyclic silyl acetals 3a and 4 as the major products (Scheme 1). We became interested in looking at the 

cyclization behaviour of dimerhylated uienes 5 and 6: our earlier observations3 suggested that 5 should be an 

‘unmatched’, and 6 a ‘matched’ substrate, since the directing effects of the stereocentres in 5 would lx mutually 

opposing, and those in 6 complementary. This Letter presents the results of these investigations. 
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Scheme 2 

Trienes 5 and 6 were prepared as an inseparable mixture of enantiomerically pure diastereomers5 from 

alcohols 7 and 83 according to the route depicted in Scheme 2.6 Lower reaction temperatures, and variation of 

the order of addition of the diene and dienophile components failed to give any reproducible improvement in 

the yield of trienes. Thermolysis of a toluene solution of the mixture of 5 and 6 as described previously3*4(C) 

gave in excellent yield a cu. 1: 1 mixture of two major cycloadducts. together with a small (cu. 5%) amount of a 

third bicyclic product.7 The IMDA reaction of 5 and 6 was noticeably more rapid than those of the less 

substituted analogues.3~4@) Desilylation of the cycloadduct mixture gave the diolesters 9 and 10 (Scheme 3). 
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The formation of 9 and 10 from the parent IMDA cycloadducts was appreciably more sluggish than acetal 

cleavage from the less substituted analogues 3 and 4 reported previously.3 Varying amounts of a single. 

separable hydroxylactone were obtained according to the duration of the deprotection reaction. Difficulties 

encountered in the separation of 9 from 10 led us to look at ways of maximizing the extent of formation of this 

substance. Treatment of the cu. 1:l mixture of 9 and 10 with catalytic acid effected clean conversion to a 

separable mixture of the diol-ester 9 and the hydroxylactone 11 (Scheme 4). The structures of both these 

materials were unambiguously established by X-ray crystallography (Figure).*~9 

Scheme 4 
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Figure. X-Ray structures of 9 and 11 

The isolation of compounds 9 and 11 implies predominant formation of bicyclic products 12 (from 5) and 

13 (from 6) in the IMDA reaction (Scheme 5). Both 12 and 13 arc farmed in cyclization processes in which 

the diene approaches the &face of the S-configured dienophile. This corresponds to like- attack, and is as 

observed for the substrate 2 having a single stereocentre a- to the dienophile double bond. Silyl acetall is 

formed via approach of the dienophile to the re-face of a diene possessing an R-stemocentre, i.e. like-attack 

also. This is the ‘unmatched case, since the cyclixation behaviour of 1 indicates that unfike-attack is pmferred 

for a substrate having an a-methylated diene unit. Isomer 13 corresponds to the ‘matched’ case, since it arises 

through a like~~&ike~m interaction. The apparently greater influence of the dienophile stereocentre 

in determining product stereochemistry3 leads us to speculate that the unidentified diastereomer formed in the 

IMDA reaction of the mixture of 5 and 6 is 14, corresponding to the minor unfitedienophile-unlikedienc 

cyclixation mode of the ‘unmatched substrate 5. ‘0 
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Scheme 5 

In summary, we have shown that the stereochemical course of IMDA reactions of sibyl acetal trienes 

methylated a- to both diene and dienophile is controlled largely by the configuration of the dienophile 

stereocentre. This effect is such that even ‘unmatched’ substrates such as 5 undergo highly stereoeselective 

intramolecular cycloaddition reactions. We ate currently exploring the synthesis and IMDA mactivity of carbon 

analogues2@ of the silyl compounds ‘1.2.5 and 6. The results of these studies will be mported in due course. 
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