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AbStZYlCt: Erythrodiene, a umque splrohicycltc sesquiterpene hydrocarbon from the Caribbean 
gorgonian coral Eryfhropodiurn cardxmnwn, has been synthesized from 4-tsopropylcyclohexanol in 
8-steps and approximately 16% overall yield. The synthesis features a stereoselective intramolecular 
c~homercuration reaction as the key step. 

Erythrodiene (1) IS a unique spirohicycltc sesquiterpene hydrocathon that has heen isolated recently 

from the Carihhean gorgonian coral Erythropodium carrbueorwn. 1 The terrestrial natural product 

spirojatamol2 (2) is one of the few compounds known to share the spirobtcyclo(5.41decane skeleton of 

erythrodiene. We have developed an efficient and stereoselective synthesis of this novel splrohicyciic 

sesqutterpene skeleton and report here Its apphcation to the total synthesis of (*)-erythrodtene. 

Our approach to assemble the tsopropyl substituted spuotncyclo[S 4ldecane system of erythrodiene 

was to stereoselectively form the sptro ring fuston using an intramolecular carbomercuration reaction. 

Thts modification of the Coma reaction has been shown prevtously to he useful for the efficient 

formation of simple monocyclic and fused ring systems under mild condittons.3-5 In contmuing to 

examine the scope and synthetic utrlny of these types of reactions, we have found that more highly 

functionallzed spuocycltc systems may be constructed with a useful degree of stereoselectivity. 

The syntheses of erythtodiene began with 4-isopropylcyclohexanol (3) This was converted mto the 

corresponding p-keto ester (4) by PDC oxtdation followed by treatment with dimethylcarbonate and 

NaH / KH.6 as illustrated m the scheme. Alkylation and decarhoxylation gave a-alkynyl ketone 5 as a 

mixture of a-keto epimers Regioselective enol ether formation7 followed by sihca gel chromatography 

provtded cychzation precursor 6, whtch was shown to he free of the regtoisomertc enol ether by tH 

NMR spectroscopy. Alkynyl enol ether 6 was cychzed effrctently by treatment with H&12 (1.1 equiv) 

and hexamethyldisllazane (0.2 equiv) tn CH2C12 (40 mm, 25 “C) 3 The resultant vmyl mercurial 

cyclizatlon products could be isolated and chromatographically separated, or protio-demercuration could 

be effected tn stfu by the additton of 5M aqueous WC1 (2 equiv), NaI (3 equiv), and THF to the reaction 

mixture (0 to 25 “C, 1 h). In srm ptotonolysis followed by work-up and chromatography gave the two 

tsomenc h-vmyl ketones 7 and 8 respecttvely m 69% and 27% yield based on 6 8 

The major product of carbomercuratton / protlo-demercuration (7) was converted mto 

(~)~rythrodiene (19 m 74% yield usmg (Ph)3PCH2 m THF. Stmrlar treatmel~t of the mmor product (8) 

led to the dtstereomerlc dtene Intetestmgly, the mtramolecular carbomercuratton reaction preferentially 

leads to the axial P-keto vmyl mercurial cychzation product and provtdes the splrob~cycllc sesqutte~ne 

system of erythrodtene and spuolatamol. We are contmumg to study the basis of the observed 

stereoselecttvtty, as well as methods LO enhance the synthettc uttlity of these exceptIonally mild and 

efficient carbon-carbon bond forming processes. 
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