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Abstract - Treatment of 3-(9-methylundeca-7,9-dienyl)-9-methylene-2,8-di. 

oxabicyclo[4.3.0lnonane-5,7dione (3) with SnCl, in CH2C12 at -80°C pro- 

duced intramolecular [2t2] cycloadducts (6a-d) rather than intramolecular 

Diels-Alder adducts. 

In a project directed toward the synthesis of the antibiotic okilactomycin (I).' we have been interested in utiliz- 

ing an intramolecular Diels-Alder technique for a simultaneous consmction of the macro-ring as well as the 

spirolactone system having the correct stereochemistties. Conceptually, the same strategy has previously been 

employed in our total synthesis of chlorothricolide.2 This repon describes a model cycloaddition study per- 

formed with compound (3), resulting in formation of the intramolecular [2+21 cycloadducts (6a-d), rather than 

the desired Diels-Alder adduct (2). 

1 2 3 

The substrate (3) was prepared as outlined in Scheme 1, in which formation of the 2.8-dioxabicyclononane- 

dione skeleton was effected by a two-step acid-catalyzed cyclization of y,&unsaturated a-dioxolanylcarbonyl- 

P-ketoester (5) which was obtained according to the Gelin's procedure.4 
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Scheme 13 

Since 3 proved to be thermally unstable, readily undergoing polymerization, the cycloaddition was carried out 

at low temperature (-80°C) in CHzClz (8 mM) in the presence of SnCI4 (1 equiv.) for 90 min. Under the condi- 

tions, there were produced four diastereomeric [2+21 cycloadducts (6a-d) in a ratio of ca. 3.5:1:1:1 (ca. 30% 

yield') (Scheme 2). * 
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The unprecedented cyclobutane Structures fused to a 13-membered ring were confmed  by a single crystal X- 

ray analysis8 on 6a and 6b. The structures of 6c and 6d, which unfortunately could not be obtained as suitable 

crystals for X-ray analysis, were determined by comparison of their 'H nmr spectra with those of 6a and 6b. 

The unexpected formation of [2+2] cycloadducts can be interpreted, as analyzed by molecular models, by an 
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easy access of the C(10') olefinic center and the exo-methylene group of the butenolide without severe distor- 

tion of the molecule leading to a stabilized dipolar intermediate (7). On the other hand, it seems to be relatively 

difficult to align the diene and the dienopile in the proper geometry for a concerted [4+2] cycloaddition. There 

is no reported example9 wh%e cyclobutane ring is formed in intmmolecular [2+2] cycloaddition accompanying 

by formation of macrocyclic ring. Further studies are underway to define the scope and limitations of this type 

of intramolecular [2+2] cycloaddition. 
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