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As part of a progrm of chemical mdifications of ermanthin (&I' we 

needed a selective prokction for the 9,10-dmble bond. Electroplilic addition of 

Rc2 seemsdan appropriatechoice azklthereactionwas investigatea. 

Tooursurpurise,~1wasal~to~withane~leofBr,in _ 
CH+ at -70° C an equimlar mixture of L and the relatively unstable 

omldbedekctedby'HNMRspedrosoopy. AcMitionofasea&n~le 

exclusivelyto~. 

tee&de 23 
of Br* led 

Tram ation to the 9,lO-double kndwas indicabd by observing the 
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&hile 2 and 2 shm& H-9 as a mllapsed &n&let of dmblets (J, g = 3.5 Hz) centered 

at 4.81 and 4.78 6 respectively, ccqxmnd 4 had the cawesponding signal Ls &&let of &&lets 

(J = 6 and 10 Hz) centered at 4.67 6. On thE! other hand, thesignalcoxmqmdi~to the 

Clo-CX3 appeared at 1.99 6 in?, 1.95 6 1113 and 1.85 6 in 4. Further, it is relevant to nOte 

that the signals (mltipicity) correspondirrgto~gin2and3aresuperinposablewiththat of 

H-9 intheconfomationallyrigiddibrmmether~. lkisfin&ngstmnglyindicatestit~ and 

2 exist mainly in a chair conformation as -licit in A. Thelattere&ains nicely the 

relatively low chemical. shift of H-6 in2 (5.14 6) and 2 (4.73 6) as amparedwith 4 (4.10 6)'. 

It is important to mte thatwhile the chair confomtionas inplicitinAis theonlyanfom 

tionwhichexplains t&NMRpro~es of2, the spectral pmpzrties ofaqmund4_may be 

e~~lainedbythe sam chairconfomation as expressedinA' (bmnines trans-di~tirial), 

or,inthealternativechairconfo~tirmBinwhichthe branin~aretran~diaxial. 

A A' B 

Asolutionof~inCIE131eftatrwrn~atUrefor10 days gave the tetrabranide 

~asshownbyits'H~spe&run. Thesi9nalsm~spandingtoH-9andtheclo~3 Wxe 

superimposable with those of 2 but H-6 appeared at 5.07 6 and C14-H2 appeared as two doublets 

(J = 10.5 Hz) centered at 4.09 and 4.53 6. ( 4.13 and 4.46 6 in 2). We believe that the 

proposed inversion of amfiguration at C-4 is triggered by stereoelectronic repulsion between 

the 8-oriented bmmine atcam at C-4 and C-10. 

CmtheotherhakI,reactionofi sosremnthjn (7, with one mle of EW2 in CIE13 or 

ether at-70°C ledtoamxe omplexmixtureof~ as shmnbelckv (isolated yields are 

given): 
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26 

16 traces 3 (%I 
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Asalreadyindicatedfor~and~the7-m ringoftbebmni&s~,~ard~ 

alsoseemtoadoptthe~confarmationasinplicitinA. lkls,thesigTEiLcorresponding 

to ClO-CH3 m at 2.00, 1.95 anl 1.96 6 respectively and the H-9 signal is a collapsed 

doublet of doublets (J = 3.5 Hz) centered at 4.79 6. EWther,the'HWRspectraof~ and 

10 are alnrx,t identical in other regions of the spectrm too: - H-6 appears at 5.19 8t4.87 6 

in S, and the signal axrespo&ing to H-3 is a doublet (J = 3.5 Hz) centered at 4.88 6. 

lhisspectrdlidentitysuggeststhatif9and10havethes~~~ti~atthe7~_ 

edring, theymustdifferinthepuckeringofthe 5-nmberedring. Wile 2 is suggested to 

hmeC-4 abovetheplaneofthecyclopentane ring,gwouldhaveC-3 above the said plane 

thus amiding the eclipsing between the branins at C-3 and the methyl at C-4@j. 

Gr~theotherhand,reactionof~withEr~ inetherorchlorofomleadsto10ex- -- 
elusively thus dexmstrating thatgis mtan intermediate in the fomtionof 9. - 

Kineticstudiesof~~tiontoolefinsinno~~sol~~ shcwasecond 

orderdependenceonbmmiw suggesting thepresenceofthe linear andelecttqhilic tri- 

brmideionas theactingnwleo@ile7. Ontheotherhand electrophilica&iitionreactions 

to 1 have always yielded 9,10-disubstitued derivatives resulting by * of the reagent 

frmthelesshimkedcLfaos2. It is reasomble therefore to assms thatreactionof~with 

Rr2 leads initially to the brmmkun ion inmate 11. Reaction of this latter ion with E?ri - 
muldresult inthesimltaneous and efficient interaction at Cl0 (electtqhilic siteland the 

V systematthe 4,14-doublebond (nucleophilic site) leading to a charge transference -la 

whichcollapeesint~the@orientedbrcamm 'um ion intenwdiate 12. - The sequence is ccnpleted 

by nucleoplilic attack at the softer' and less hindered Cl4 to yield 2. 

1 1 
2 

Anidentical~~treadily~l~nsthef~ti~of~frOm3. Inthislattercase 

kmever,theasystematthe5-mkemd ring is mtparallelti thepathof the inaming Br; 

thus diminishing the efficiency in the fcmation of a B-oriented 3,4-brcmnim icn intermdiate 

Partofthenascentbrcmins leavesth~fcxethesurfaceof~whichina cxSlsewtimreaction 

leads,thru an u-oriented 3,4-bmnium ion, to lo. Inetherwhmtheactingnucleophile 

ismrelikelytibeBx?9themin obsemedproductisthedibrmide~ 

Tbourkrrxledgethewrkdescribedabove repiresentsthefi..rstdiJ_-ect~imental 

evidenceinfa~rofthetribrcanidei~astheactingnudL~leinbrani~~~reactFonsin 

rxxlpolar solverliS'". 
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part8intheseries"chendcalTransf~~of~~tNaturalpIpducts". 

Part7isthepmcedingpapsr. Financialsqqmrtforthisandthe~cms 

paperswaspmvi.dedby~Ministzy ofplanning (FINEP),theNationalResearch 

Courrzil of Brazil (CNFq), andtheReseamh CoImciloftheDnivSsity UZEPG). 

The met nuclalic olefin in 1 is ths 9,10-double bond. For exanple, reaction 

0f~withequimlaraItrxmtofpsracidsleads ahmstexclusivelyto the 9,10-a= 

*de. W. Vichnmski and B. Gilbert, Phytochem. 11, 2563 (1972). 

Allnswampoundsrepwbedgavean&yticalandspsctmldatainaaqlete 

agreeirmtwiththestructuresas~. 

SesFzmxdhgpaperandref~ thereh 

~le9analocanhardlybe~fferentiatedfroaatheirspectral~~,they 

~ybeeasilydis~shedbythinlayer~~~~singplates~~with 

silica gel and eluting with a mixture of hexzm/ ethyl acetate (7/3; v/v). Can - 

pmmd9_hasaRf 10,79andgivesapMcspotHhensprayedwithasolu~of 

cerIc sul&z&e and heated at 100'. In contrast, g has a Rf - 0.75 and gives a 

greenspotwhm similarly treated. 

Inaddi~on~~~isrelatively~tablecanparedto~.lhus 

when insolutionar inthe solidstate ita demrpositbntoaamplex 

Tnixtureofuni&?ntifiedsubstances. Aswith~weattribu&thisrelative ins- 

tabilitytotheinteractionbetweenthe8-orier1tedhnxnine atcxm at C4 and C-10. 
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Attack of 11 by Br2 also explains satisfactorily the forma- Of 2. I-~%~Px , - 

consi~~theequillbriun:Br2+~it~3rtwolinesofreasoningrnaybe 

dsvelopedtoruleoutthispassibility. Firstly, if theeqlilibrll.nnfamredthe 

fomationofl?r~ bnallrcet cerbinfactina~larsolvent),onewouldbe 

ledtoacfzeptt_hatBr2isabetbrnucleqhile th”Br; . my, if the 

equixbriumbieredisplacedto ti left, andkmwirqthatmdibmnides arefd 

~~re~nof~with~2incHc13,~wMlldbe~~toaccept~e~ 

lesslikelycmnclusionthatBr2is astrongernucleo@ile thanBr: 

(Received in USA 26 November 1979) 


