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SYNTHESIS OF SPIFXXYCLIC DXEXONES PELATEDTOFFEDERICANYCINA 
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Abstract: An intramolecular Friedel-Crafts type reaction of the thicacetals 2 and 3 is the 

key step in a sinple synthesis of the diketones g and &. 

Fredericamycin A (I), an antitumor antibiotic produced by Streptomyces griseus, has a novel 

Spiro ring system, previously unknown in this class of natural products 1) . Obviously, the 

synthesis of this unusual quinone is felt to be a challenge by several research groups. Pre- 

liminaryreports 2) on the preparation of the tetracyclic compounds & and 2 prcmpt us to 

ccsmunicate our simple synthesis of the spirccyclic diketones & and &. 
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The indandiones 4a and 4&, easily available frcxn phthalic anhydride and phenyl- or 2-raath~xy - 

phenyl acetic acid 3) , are alkylated with ally1 bromide to give the alkenes 5a and 5b respacti- - - 

vely. The cleavage of the olefinic double bond is acccanplished either directly by ozonolysis 

or gradually by hydroxylation and subsequent treatment with sodium periodate. Since all 

attempts to convert the aldehyde 6a into the spirocyclic alcohol 9 were unsuccessful, we - - 

tried to cyclize the thioacetal 7a 4), - which is conventionally available from 6a Indeed, -* 

heating 7a with silver perchlorate or silver tetrafiuoroborate in anhydrous nitromethane - 

effects the desired ring closure to give the spirocyclic campound 8a. This Friedel-Crafts - 

type reaction also cccurs, when the thioacetal 7a is treated with aluminum chloride. The - 

subsequent desulfurization with FLaney nickel affords the tetracyclic diketone 2a. The yields - 

refer to the isolated and purified products (chrcmatcqraphy or recrystallization). In a corn- 

pletely analcgous manner, the rrethoxy spircdione 2b is prepared from the indandione 4b 5) . - - 

As the carbon-carbon bond a (formula 2) is formed in the end of the reaction sequence, the - 

formation of regioisomers 10 is avoided. The application of this concept to the preparation - 

of fredericaqcin (1) is in progress in our laboratory. 
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