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In recent years, there has been conslderable Interest in developing new 

and efflclent synthetic methods for the formation of cyclopentanes and oxo- 

cyclopentanes. 
2 One of the most efficient approaches to five-membered rings 

involves initial nucleophillc attack on activated cyclopropanes with subse- 

quent intramolecular ring closure. 
3 In this paper, we wish to report the pre- 

paration and reactions of a new three carbon synthon, l-phenylthiocyclopropyl- 

triphenylphosphonlum fluoborate2, which IS synthetically equivalent to the 

acyl zwitterion 2. 
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The doubly-activated cyclopropane 1 would be expected to suffer nucleo- 

phlllc ring-opening reglospeclflcally, with the concomitant generation of an 

a-phenylthlophosphorylide moiety. Intramolecular Wittlg reaction of the in- 

cipient phosphorous yllde should give rise to a vinyl sulfide, a well-known 

carbonyl precursor. 

The preparation of the cyclopropyl saltLcan be conveniently accomplished 

via the sulfenylatlon of triphenylphosphonium cyclopropyllde2. A THF solution 

of the yllde 3_(prepared from lithium diisopropylamlde at -20°j4 was added 
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dropwlse to a TBF solution of one egulvalent of N-phenylthlosucclnlm&de5&at 

-2OO. During the addition oft?, a whrte solid, which was believed to be the 

expected phosphonlum bromide Aand succlnlmlde salt, preclpltated. The 

hygroscopic salt was flltered In an Inert atmosphere and washed with ether. 

Further purX&ication of the bromide 2 was not carried out at this time, since 

the less nucleophillc fluoborate salt was desired. The anlon exchange was 

affected by treating a methylene chloride suspension of Aand the succlnimide 

salt with an excess of trzethyloxonium fluoborate at -78OC. As the oxonium 

salt was added to the suspension, the bromide was converted to the soluble 

ethyl bromide and the succlnlmlde salt was converted to the soluble N-ethyl- 

succlnrmlde. The resulting cyclopropylphosphonlum fluoborate Awas also 

soluble rn methylene chloride at room temperature. Removal of the solvent and 

trlturatron of the residue with anhydrous ether removed the non-salt by- 

products. The pure white fluoborateJ (m.p. 201.5-202.5)6 was recrystalllsed 

from chloroform - THF mixtures [NMR (6,CHC18) - 1.44-2.14 (m,4H); 6.89-7.29 

(m,5H); 7.61-7.84 (m,15H)]. The overall yield of fluoborate&from cyclo- 

propyltriphenylphosphonlum bromide was In the range of 50-60%. 
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The utlllzatron of synthon&ln the synthesis of five-membered rings was 

demonstrated by its reaction with sodium enolates of B-keto esters. When 

equlmolar amounts of 1 and enolates derived from substituted acetoacetlc 

esters _$_were refluxed In THF for an average of 72 hrs, good yields 7 of the 

cyclopentenyl sulfides, la, _Ir, s, were isolated. The yields of 2, &, c,, 

were much lower when dimethylformamlde or HMPA 1s used as the reaction sol- 

vent, while good yields were obtalned with acetonltrlle. The conversions of 

the vinyl sulfides to the corresponding keto-acids &were made using hydroly- 

SIS condltlons of 20% HCl/dloxane at 60°C. 8 
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One of the most useful synthetic operations available 

S-Ph 

Rl=CH3 

R2=H (75%) 

Rl=CH3 

R2=CH2Ph(*'%) 

Rl=Ph 

R2=H (75%) 

with synthoncl_ls 

the dzrect annelatlon of a five-membered ring onto a cyclic ketone. This 

approach also allows for the simultaneous introduction of an angular 

functlonallzed methyl group beta to the ketone moiety. The following ex- 

amples of cyclic f3-dicarbonyl compounds illustrate the utility of our ap- 

proach for the hydroazulenone and hydrlndanone ring systems which are quite 

prevalent ln natural products. Thus, vinyl sulfldesaand z can be Isolated 

in 80-85% yields under the aforementioned reaction condltlons and their re- 

spectlve hydrolyses to the keto-acids' can be affected in 90% yield. 
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The reactions ofAwlth enolates of 2-methyldlmedone and 2-formyl 

cyclohexanone gave dlsappolntlngly low yields of the expected annelated 

products 2 (40%) and I& (20%). 
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The efficiency with which reagent 1 provides a cyclopentane ring con- 

tainlng a masked carbonyl group should render this approach useful in the 

synthesis of a large variety of natural products containing five-membered 

rings. 
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All new compounds gave satisfactory elemental analyses (f 0.25%) and 

possessed spectral data consistent with the structures lndlcated. 

The yields stated are isolated yields after preparative layer chromatography 

Milder hydrolysis condltlons lnvolvlng mercuric salts were completely 

unsatisfactory. 

The products derived from2 and swere assumed to be a mixture of C~S- 

trans stereolsomers. 


