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The sesquiterpene cyclosativenel 1 poeseasea unique molecular architecture that has 

attracted the attention of several groups of synthetic chemists. Two syntheses of cyclosativene 

have appeared.2 We now wish to report a stereoepecific synthesis of cyclosativene that in- 

corporates a novel intrawolecular capture of an homoallylic carbonium ion by an allcynyl side 

chain as the hey carbon-carbon bond forwing step (&+ L). 

Of the several mental diseections of 1 that suggest potential synthetic routes, we were 

attracted by the possibility that the basic ring systemmight be prepared by solvolyels of a 

suitably substituted norbornenyl compound as ahown below. Model studies verified this predic- 

tion and demonstrated the superiority of the alhynyl aubstituent (versus alhenyl) in achieving 

the desired 

sativene is 

nucleophillc capture. 
3 

I An application of these studies to the synthesis of cyclo- 

presented here. 

The preparation of the substituted norbornene 5 neceeeary for the solvolysia was effici- 

ently carried out in eight steps. Reaction of 2,3-diwethylcyclopentadiene4 (generated in situ -- 
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from allylic alcohol2) with propynal afforded the difficultly purified Diels-Alder adduct 2. 

Exposure of crude 3 to excess ally1 alcohol containing suspended potassium carbonate at 0" then 

yielded ether 4 as a single isomer (28% yield from 2). We have recently shown this process to 

be a convenient preparation of protected 3-exe-hydroxy 2_endo-acyl-S-norbornene derivatives.' - 

Sequential treatment of &with LiAll and (C&)aP*Br16 followed by displacement of the result- 

ant bromide by the lithium acetylide*ethylenedismine complex in DW807 produced alkyne 2 (36% 

yield). The ally1 ether protecting group of 2 was cleaved (90%) by successive treatment with 

methyl lithium (to preform the acetylide anion) followed by reduction with sodium in liquid 

ammonia. 8 Acylation of the derived alcohol (TsCl, 92%) then afforded norbornene 5 suitable for 

subsequent solvolysis. 

Dissolution of 5 in trifluoroethanol' containing two equivalents of pyridine led to the 

rapid formation of one major product (> 90% of all volatile products by gas chromatography).10 

Isolation and spectral analysis of this material revealed it to be en01 ether 1 by virtue of 

its empirical formula (Cx&7PSO) and the presence of a single vinyl resonance (6 4.35) snd a 

methylene quartet for the -OC&CFa group (6 3.98; J = 8 Ru) in the pmr spectrum. In addition 

sharp methyl resonances at 6 0.91 and 6 1.05 are consistent with the presence of the quartemary 

methyl groups on the nortricyclyl ring. 
11 

Further confirmation of the structure of 1 was 

obtained by the formation of ketone ; (1722 cm-') on acidic hydrolysis (57% from@. 

Regiospecific introduction of the isopropyl group of cyclosativene was accomplished by the 

addition-elimination-addition reaction of LiCu(cBs)a with enol acetate 2 as developed indepan- 

dently by Coates and Casey.12 Treatment of &with sodium methoxide and ethyl formate in 

benzene produced a crystalline formyl compound (66% yield). Although the regiochemistry of 

the formylation was difficult to determine at this stage, the derived acetate 2 (90%) showed 

the product to be isomerically pure and with the anticipated regiochemlstry. Particularly 

diagnostic were absorption6 at 6 2.92 (allylic methine proton) and an AB quartet centered at 

6 2.32 (isolated methylane adjacent to ketone). The reaction of z&h L~C~(CRI)~ gave iso- 

propyl ketone 10 as a single semi-crystalline product (90X), assumed to have the isopropyl - 

group in the more stable equatorial configuration. 

Removal of the ketone carbonyl was accomplished by reduction of 10 to the a-alcohol - 

(LiAlH~, 90%) and treatment of the subsequently derived mesylate (100%) with the mimed copper 

hydride reagent developed by Wasamune 13 to give a 312 mixture of alkene 11 and cyclosativene &. - 
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Catalytic hydrogenation (5% PI/C) of this mixture then afforded pure L. Alternatively reaction 

of the meeylate with KOtBu/IR4SO gave a mixture of alkenea which could aleo be smoothly reduced 

to cycloeativene. Spectra derived frw synthetic d,Z-cycloeativene produced by this route 

were identical in all reapecta with published data for the natural mterlel. lla 
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