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UNAMBIGUOUS TRANmmmTIa?oFm mm (-m!mFmmla'b 

Glio A. Mapira, F. Kelbaneide L. P4ad'm&, Marco6 Garcia* and Jaims A. R&i* 

NiizleodePesq&asdeFmdutc6 Naturais,CentmdeCi&ciasdaSaGde,BlcmH, 

~~sidadeFederdLdoRiodeJaneFro,Ilhado~,RiodeJaneiro,~~il. 

Surmary: A stereoselective synthesis of (-)-estafiatin (~)frmerEnmntbin (1) has been 

acfii~.~cr~i~~oftheepoxideinthef~is~~ by 

chemicalshiftamelationwithrelated~des. 

Wehavealreadyrepnrtedonseverdls texeoselective transfomationsof eremanthin (L) 

leading toothernaturallycxmringguaianolides2 inclWestafiat.in (g3. This latter 

axtpotiwasmadebyepxidationofthe triene~&titizdbyBF3 catalizedim~rization of 

d&yd?xmtuslacwn& 'Ihe synthesisof~fmthekeyintemediate~has also 

recentlydescribedbyCr~and~k~sstartingwithcl-santonin4. 

Analysis of the 'H IWR spectmn of the mixture of epxides cbtaiwdinthereaction 

of3withm-chlomprbmm ic acid shmed the - presmce of 3 (-80%) and 2 (-2o%)'ar&. The 

mjorisanerdoes in factshawidenticdlKapertieswiththeMturallyoccvring2abut the 

~charac+xisticsofbothisamx aresosimilartitasinpleaxgmentbasedon the 

ass~~thatthefiajor~intheepoxidationofZwDuldbeKoducedbyapproacfi of 

theperacidfrnmthelessNnderedafacedidnotseemtousacxrPlclusive~in favcx . 

of the proposed correlation (vids infra). Itseemsdthereforedesirabletodesigna new -- 
syntheticstrategyinwhi~thee~decauldbeintroduced atanearly stage thus allming 

amre definitecorrelatianalongthe~rsofpassibleisaneric~deintenoadiates. 

Reaction of i scertmmthin (A) withequimlaramuntofnxhlomprbenmic acid 

resultedin the almstexclusive fonnaticnoftheepxide 55 tich qxmreactionwithHc1in 

'IHF gave a mixture of the chlorohydrins 5 (-30%) and? (-70%16. Surprisingly, epxidation of 

5 led to a nearly -1a.r mixture of s (-55%) and g (-45%) shming that steric hindrance 

totheaFproachoftheepo~ddatingagentcannot~~sbeusedasasafe~~ttopredict 

theorienlxtionoftheresuitingoxide. ~~ationof8aand8bwithamFxtureofSOC1Z/ 

~idine2 under identical co&itionsledtothechloroderivatives~and~in 85% and 82% 

yield respctively. Wile z Wt facile dechlorination reaction with Zn2 to yield 2a - 
(-18 hr at rt), oqmmd s teak -120 hr to yield a mixture ofstartingmtrxialand two 

~ivatives tentatively identified ('HIWR) ass&g. 

+Cmpu&i assigmdanarabicnu&ex follmedbytheletters~or~referto the 

a-orientedor 8-orientxzd3,4-epoxi&zsrespctively. 
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~~have~~sofaranewsynthesisof2abutaRhavenotyetFnovidedarrPre 

definite argunentinfavorofitss lmmche&strya.sdepicted. Tbthisenditisrelevant 

toaxlsiderthedcrwnfieldshiftthatastericallyrelated~i~~~~ti~ 

substitwmtcauses ~IIH-~~. This effectwas firstdmxved in aqoti 12 (H-6 at 4.42 6 

ascmparedwith4.036inQ) unequivocally'&tainedbyreactkmofthe -zLxm&hm 138 - 

with Zn'. 

For this effect to be of diagmstic value for the assist of configuration of 

isanxic 3,4qzoxides, thepreferxedamformationofthemlemles m&r discussion will 

havetobedefined. In the case of9,lO-disLhthkedderivative.s of $aparamterwhich 

couldservetkisp~istheoo~~ngcanstantbetviRenH-9andtheC-8~otrms. Thus 

far~~dtheabservedvaluesareJ8ag=4HzandJ~g=12Hz. Ylhesevalues are 

bestaccmmdatedbyachairoradistorted'chair confomatikas iqlicit in the Newman 

projection formulas A and B reqectively. 
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ihspehionofaDreidingTo3delof~~thatin~at.e oanfonrationsbe~ A 

and B will be easily detected by nleaslxingthecaupllngcanstantsbe~H-9and the 

pmtons at C-8. Further,itrmydlsobenotedthatlllarryofthesein~atecanfarmers 

are such that the Cl at C-9 will be in close proximitywithH-6thusshiftingthis latter 

pmton to lmer field. 

Forthepair~and~thecorrespondingJvdlues~4.6and11Hzand4and12Hz 

respectively, thus suggesting that the preferred conformation (as inplicit in A or B) of 2 

istoalargeextentpreservedinbothisaneric~des. Ontheotherhand,while 8a - 
displays I-h6 at 4.24 6, 8b shows the sam siqal at 4.36 6 suggesting that in 8b \ti-= - - 
oxygenatmoftheepxideisincloserproxhity @-oriented) withH-6 thanin&'. 

Analoqmsly, the lH IWR spectmm of both g and that of E shows H-9 as a ckmblet 

ofdoubletswithJ8ag=4HzandJ8b9=12Hz. Phile the confomar iqlicit in A readily 

explains the relativhyhigh chenkl'shiftof IE6 (3.88 6) ins (I-I-6 lies near the center 

of the exocyclic double bond at C-lo), the oonformr inplicit in B (double bond at C-10 

away fmH-6 and the 3,4-&qxxi&) seems to fit theprqerties of9&better. In this 

latteranqmtitoo, theoxygenoftheepoxldsis clcsertoH-6 andthisisreflected in 

its relatively low ckmical shift (4.26 6). This dmnge in confomationnlightbethe n&n 

responsible for the oherved difference in~vitybetween~and~tcwards zinc kids 
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Itisinterestingtonotethat2b~~its~6atanalmostidenticalcfignical - 
shift (4.25 6) as that of z fmm&ich it was derived. misco~dencesuggests that 

both are conformtionally related (closer to B). Further, &shows its ~-6 at 4.06 6tO.18 

ppatlawer fieldthan in%) indicatingthatitalsoexists inaamformationas defined 

inBin~chthe~licQubLebandatC-lO~fnrnH-6does~tca~anyaFpreciable 

effectonthisprobn. Support for this conclusion ams fmn the cbservationtht in 

tetrah~y&-cmstus lxixme (141, a ompund lacking an emcyclic dcuble bond at C-10 , 

B-6 appears at 4.07 St" Thus for&e anisotropic effectofthatdoublebo~to'be felt by 

~6,the~leculewillhavetobein(orcloseto)canformatFanas~~citinA(ga for _- 
fxanple) only. Itfollms thatinthe absenceofother 0xkributing facbxs, thedifference 

indmnical shiftof B-6betxeen 2aand 2bmayonlybe attrjh&edtothepresence, in the -- 
latter, of the 3,4-8-wziented epxi&. 

Corcluding, (-)-estafiatinhas the absolute stereochemistry as ckpiclxdin2a as - 
prexbxly suggested". 
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