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Abstract: A new hmochiral pol&nctional cyclopentane derivative, containing an oxirane ring in 
a side-chain, has been synthesized skreoselectively . This compound b an us& intermediate in 
the synthesis of products such as hydroxyesters, polyols or aminoalcohols. 

The cyclopentane ring moiety is a structural feahxe present at molecules such as prostanoids, carbocyclic 

nucleosides, and carba-sugars, among other interesting compounds, These products are attractive owing to their 

biological propxties such as inhibitors of the platelet aggregation,’ antibiotics,2 or antiviral agents.3 

In the synthesis of the carbocyclic nucleosides (-)-aristemmycin and (-)-neplanwin described by Ohno 

and coworkers, the cyclopentane structure is produced by oaonolysis of the C-C double bond in herniester (-)-1 

that through oxidative cleavage and concomitant reductive decarboaylation affords (+)-2. This compound was 

not characterized but subsequently transformed in other intermediates in the synthetic route towards the target 

molecules.4 

We have performed the ozonolysis of the previously synthesized hemiester (+)-1,5 obtaining 

quantitatively (-)-2, [a]~ -12.5 (Scheme 1).6 In this communication we report the reaction of (-)-2 with 
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dimmethane to give the epoxide 3. The assignment of absolute con@uration for this compound, as well as 

some exploratory reactions leading to polyfunctional branched cyclopcntaoc derivatives are also described. 

Excess diazomethane reacts with (-1-2 at room temperature for 1 h giving epoxide 3 in 85% yield as a 

single stereoisomer which results from both metbylation of the carboxyl group and addition to the ketone 

carbnnyl. These two processes are simultaneous as verified when the reaction was monitored by GLC. Epoxide 

3 was characterized as a solid. m.p. 72-74 oC. [a]D +1.3. ‘Ihe absolute configuration of the new stercogenic 

center was determined by X-ray analysis of a single crystal and shown to he R (Fig 1). The high 

stereoselectivity of the addition of diazomethane to the. ketone allowing the stereocontrolled cr??ation of a 

stereogenic center in a flexible fragment is notewonhy. In order to verify whether a marked conformational bias 

in (-)-2 was responsible for the observed stereoselection, the energies associated to the conformations resulting 

fmm considering rotations around the C&j bond were calculated No conclusion could be deduced, however. 

and at prcscnt the theoretical study of the addition stereochemical outcome is b&g carried out in our laboratory. 

Fig I. Structure of compound 3 (IS determined by X-ray structural analysis. The atomic 

coordinates and thermalpar~etersfor structure 3 are available on requestfrom the Director sf 

the Cambridge Crystallographic Data Center. Any request should be accompannied by a full 
literahue citation for tti paper. Please note that the crystallographic numbering d#ersfrom that 

used in this communication. 

Molecule 3 contains five stereogenic centers and offers an enormous synthetic potential for obtaining 

polysubstitutcd five-membered rings containing heteroatom functions, such as hydroxyesters, polyols, 

aminoalcohols, etc. We report herein the first results obtained from the reactions of 3 with lithium 

dimethylcuprate and sodium azide, respectively, as well as some simple transformations of the produced 

compounds (Scheme 2). 

Reaction of 3 with lithium dimethylcuprate at V oC for 4 h resulted in regioselective nucleophilic oxirane- 

ring opening to give alcohol 4 in 60% yield which is a crystalline solid, m.p. 52-53 OC, [a]~ +35.6. In turn, 

treatment of 4 with 1N HCI afforded the trio1 5. On the other hand, reaction of 3 with sodium azide in DMF at 
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room tcmperamre for four days furnished aaide 6 in 35% yield (yield not optimized) as an oil, [aID 4623. 

Finally. catalytic hydrogenation @‘d/C) of 6 led quantitatively toaminoalcohol7. 
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In the rtactons between epoxide 3 and the mentioned nucleophiles, compounds 4a and& were obtained, 

respectively, as minor prwducts. ~-Elimination of acetone tkn the intermediate enolate (Scheme 3) leads to 

akoxide species that give 4a or 5a afterpmtonation. Related elimination processes have previously ken 
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observed in lactonic carbohydrate derivatives. 7 Structural assignment for these products was mainly made on 

the basis of MS and NMR spectral data.8 Compounds 4s and 5a would be the equivalent to glycals in 

branched carba-sugar series and, in addition, could behave as Michael-type acceptors affording a variety of 

products. Therefore, specific synthetic methods to prepare such moleules in good yields are under study. 

Thus, cpoxide 3 has proved its usefulness and versatility as an intermediate in the synthesis of 

polyfunctional cyclopentane derivatives. The reactions with other nucleophiles and the preparation of several 

new pruducts is the subject of active investigation. 
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For instance, the 13C NMR spectrum for both products showed signals at 136 and 143 ppm 

corresponding to the C, attd Cg olefmic carbons, repmtively, the last one being quaternary. and a peak at 

165 ppm for the conjugated ester-csrbonyl carbon. In addition, a multiplet centered at 6.5 ppm was 

observed in the 1H NMR spectra which corresponds to the olefmic Ho. 
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