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Abstract:
New methodologies or reagents which can find application in the stereocontrolled synthesis of natural
products are always in demand. A series of stereoselective transformations of the
6,8-dioxahicyclo[3.2.1]octane and the 2-(1-carbonyl)-3,4-dihydro-2H-pyran skeletons is investigated.
Reduction of 2-(1-carbonyl)-3,4-dihydro-2H-pyrans by either trialkylaluminums or diethylzinc is
stereoselective for the Cram product; in the case of diethylzinc only the Cram product is seen.
Triethylaluminum is used in a synthesis of brevicomin in which the exo isomer predominates by better
than five to one. The structures of interesting by-products are determined, and a molecular mechanical
treatment of C-4 substituted bicyclic ketals is given. Reductive cleavage of
6,8-dioxabicyclo[3.2.1]octane systems is performed with both trialkylaluminums and diethylzinc. In all
cases, the 0-6 bond is cleaved and the alkyl group delivered trans to the original one atom bridge. As
precursors for cleavage by aluminum iodide, two solid 7-anisoyl-6,8-dioxabicyclo[3.2.1]octanes are
synthesized. X-ray data determine the anisoyl groups to be exo. Cleavage by AlI3, does not give
expected products. Attempted cleavage of these same systems by bromine results in dibromination at
the C-4 position instead. Cyclopropanation of 3,4-dihydro-2H-pyran derivatives is accomplished using
both carbenoid and chlorocarbene reagents. Cyclopropanation is more facile when a protecting group is
applied to hydroxyl groups present or when the substituent at the C-2 position is a methoxy group.
Ring-opening of the cyclopropanes formed is attempted using silver ion, HBr, H2/Pd, and B2H6 but no
useful ring openings occur. 
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