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Abstract: The reaction of dienophile 4, prepared from L-ascorbic acid in 5 steps, with various dienes 

to prepare cyclohexyl Spiro-fused a-hydroxy tetronic acid derivatives is reported. 

Chlorothricolide methyl ester, 1, the aglycone of the antibiotic chlorothricin, has traditionally 

been retrosynthetically dissected into two nearly equal portions, 2 (top half) and 3 (bottom half).’ 

Previous reports directed towards the bottom half of the macrocycle have culminated in the 

preparation of various versions of the Vans-decalin ring system. * The carbocyclic ske!eton of 2 has 

been assembled by Schmidt using the addition of a lithiated acrylate species to a substituted 

cyclohexanone.3 Ireland has also fashioned an intermediate towards the top half of 1 by the 

intramolecular cyclization of an ester enolate with a cyclic anhydride. Herein, we report the 

construction of various cyclohexyl Spiro-fused a-hydroxy tetronic acid derivatives towards 2 by the 

[4+2] cycloaddition between ascorbic acid derived dienophile 4 and assorted dienes. This route 

differs from the aforementioned synthetic efforts in that the a-hydroxy tetronic acid functionality is 

intact at the beginning of the synthetic endeavor. 
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diene (9) reaction time product (10) yield (%) 

a fiOCH3 
7d R,=OCH3,R2=R3=H 54 

12d R, = SCH3, R2 = H, R3 = CH3 76 

SCH3 
3d R, = SCH3, R2 = CH3, R3 = H 77 

4d R,=R2=H,R3=CH3 30 

Treatment of 4 with thiomethyl substituted dienes 9b and 9c afforded [4+2] cycloaddition 

products IOb and lOc.6,1* Again, the products from these reactions were equal mixtures of 

stereoisomers at the thio allylic position. 11 Exposure of IOb or 1Oc to Raney-Nickel in EtOH (0.03 M, 

reflux, 4 h) gave the corresponding desulfurized Spiro-adducts, 11 (74% yield) and 12 (88% yield), 

as single stereoisomers, thus demonstrating the integrety of the C-4,5 exocyclic methylene of 4 in the 

Diels-Alder reaction.6 Further experimentation showed that reaction of dienophile 4 with isoprene, 

9d, gave only geometric isomer i0d rather than the commonly expected regiochemical mixtures.12 

The application of this methodology to the preparation of the top half of chlorothricolide is currently in 

progress. 

m R2 = H, R3 = CH3 
J& R3=CH3, R3=H 

Raf Ni 

11 R2=H,R3=CH3 
12 R2 = CH3, R3 = H 
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