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In an earlzier publication1 structure I w8s tentatively assigned to 

8ristolactone, ClsH2002, a cryst8lJine sesquitarpenoid occurring in 

Aristolochia reticulata and A. serpentaria. Nuclear m8gnetic resonance 

studies have now shown this structure to be untenable but,urhen t&en in 

conjunction with new chemical evidence, support structure II for 

aristolactone. 

Reaction of the mixture of dials resulting from the lithium aluminium 

hydride reduction of h8xahydxvisoaristolactonem nith axceas of meths.ne- 

1 J. W. Steele, J. B. Stenlske and W. D. Williams, J.Cht?m.Soc., 3289 (1959). 

m The present wxk has shown that the material. previously designated 
isoh~~iso~s~l~~ne is in fact a mixture of 2 diastereoisomers, 
correctly t0 be regarded as diaetereoisomeric herahydzoisoarLstolactones. 
Derivatives obtained from this material without any fractionation will 
also be disetereoisomeric mixkures. 
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mlphoqlchloride, folbwadbytr8atawntdth Utbimnaltn~~WtmthyrMde, 

affonbd amixture of~carbona maolvable into 3 ccmponenta by gas liquid 

chromatognphD~~a5o~~~wl~dthpo~~~l~~ 

&lywlas stationarypbase. cnc&alJtic~ganat.ionthendxad~- 

carbona (consisting of2oleUina andone aaturatedbydmcarbon- rideinfra) 

gave rise tn amIxture of 3 diaatemoiaomeric gemcrane8, each of which 

wrrmpondeding.l.c. retentiontime to onaofthe3 diastereoisomere 

pmaentina sampleofsynthetic gmuacrane(wnfS.nwdafteradmixtureofthe 

tim specimens). Thus aristA.actone,unlikethe calarane derivative 

alMolone*, whichoccura in~stolochiadeM3is3,ia dtivedinanthe 

gelWncranesk&ton. 

cca@LrLson of the n.m.r. spectra of isoal%stolactonelandmethYl 

ostmM,atal dth those of their dihydm dmlvativas ahow the wnwmion of 

an iaoprOpenylgmupinto an'i8opmpylgroup. ThuEabeorptionsre4preEentlng 

owrlapp@ doubletsnhich appear M baraly resolvedtriplets lathinttity 

3 protona at 8.U+~and8.33~reapectivelyinthe fonwr wunda are 

replaced~a~rofauperposed~ut~eta oftotal.intensity6protona and 

J = 6 C.P.M. at 8.94land 9.ll~re~q~ectively in the ~UWW m, 

whilst the wmplexabsorptionin the 5Tregionis reduceddintenaityby 

2 prptona Inpaou *the parentcompouuda to the mgenated 

derivative+. Themathylgrcq oftheisopropsnyl~ctioninoriatolactone 

itself is men as a barely resolved apparent trtplet, intensity 3 protons at 

8.172‘ . The presence of an isopropm& fuuction necesdtates that the 

lactonic carbony group of aristolactone and its derivative8 ad.80 f%m One of 

the ring nathql groups of gemacrme, and the j.&ramd absorption frequencies 

2G.Buc.hi, F.G~erandT.Toko~,Tat~~nbtt~, kk. 18, 827 
(1962). 

3, . Fun&ma ti N. S%a, J. F’iwm. Sot.. Juua, !& 559 (1961). 
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(measured in carbon tetrachlorida solution) of this function at 1769 cs? 

inhaxahydmisoaristolactone, at 1764 an-l in dihydK&3oari6tolactone aud at 

1765 ~&in.both u%stAactone andieoarlatolactone shouit to belong to a 

saturated 
r 
-lactoneinallfour wmpounds. That thelactoneis derived 

fromaoewndaryalwhol folloW froppthe conversion ofariatolactoIleint4Y 

194 the k&e-ester, methyl omxu'istato , and from the n.m.r. absorption at 

5.2yin the fully saturated hexah@roisotistolactone having intensity one 

proton. This absorption fich appears M a triplet (J = 8 c.p.s.) is also 

discernible in the n.m.r. spectra of arist&lactOne, isoar3.stolactone and 

dihydroieoax%stA.actone but merges dth vinylie proton absorption. 

The n.m.r. spectra of azWml.actone, ieoaristolactone and InethYl 

oxoaristate show the absence of atq methyl group attached to carbon beaAng 

hydmgen and so the second ring methyl group of germecrsne must fonu prrt 

of a trisubstitnted double bond ayetern in all three compounds. Absorption 

from this methyl group appears as barely resolved peaks of intensity 3 

protons at 8.52tj.n aristolactone, 8.4STin methyl omtistate, 8.522i.n 

methyl dihydmoxnaristate, 8.&l-t in isoaristolactone and 8.40 Tin 

dibydroisoaristolactone. 

Both aristolactone and isoaristolactone show absorption attributable to 

four tiqlic protons (three in the 5Iregion and one at s 3.22) out of a 

total absorptionof a0 protons thus sboningthethird double bondto be 

trisubstituted. Since the planar nature of the 
Y 
-lactone ring necessitates 

true conjugation bet-en the carbonyl group and w double bond d,p to it, 

the absence of ultraviolet absorption attributsble to conjugation l*4 plAces 

this last double bondinassociationdth the isopropenylgroupnberetTlle 

conjugation is not achieved due to the operation of non-bonded interactions. 

That it is the double bond associated dth the isopmpenylgroup nbidr is 

4 J. B. Stenlake and W. D. Willis, J. Ghan. Sot., zu4 (1955). 
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involved in the conversion of ariatolactone into methyl oxm3ristat.o is shown 

by the retention of the absorption attributable to the methyl group on the 

other t&mbstituted double bond in both methyl oxoarlstato and methyl 

dihydrooxmzistate. The base catalymd isometisations of these lasttm 

compoundsintod 
9 

unsaturatedketoneslpl_acothis double bondinitislly 

w 
to the ketonic grpllp audhence/#tothelactone acylo~oqrgenin 

aristolactone. The fonuation of nmthyl o~aristate then iynds a ready 

rationalisation on the basis of a tranacumdLu hydridesblftasi.nIII. 

III 

The placing of the double bondbearingtheisop~~pez?ylgzpapas shown 

in II and not in the alternative position follow irpm a reinvestigation of 

the so-c&Led q oxoaristeldehydeP and %woxoaA.staldehyd&. Nuclear 

-tic resonance studies cleu4showedthat these compounde are not 

aldehydes as previously suggestedluhilst the absence of lwltxuyl absorption 

in the infrared together dth carbony absorption frequencies at 1765 au-' 

(measured in carbon tetrachloride solution) show than to be 
I! 
-la&ones 

uhicharemwtemwddihydzwneoaristolactons anddibydxMsoneoaristolactone, 

in ag-tpdth thsirl.owroxLdationstate as evidencedbythe presence 

of 3 *UC protOns in their n.m.r. spectra. Theirfonnation(likethatof 

methyl axoaristate) is accompanied by loss of the proton absorption at 

ca3.2luhich is DJU essignable to the plPtonon C-g, the shift to low 

flsld being ascribable to interaction with the carbonyl gmllp of the 
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la&one as evidenced frominspectionofmodela. The n.m.r. spectra of both 

di&dxvneoa&&olactone anddihydroif3oneosrirtolaotone showadoublet 

(intensity 1 proton, J = 8 c.p.s.) at s 6%repLMng the triplet at 

5.2Ti.n the aristolactone series, thus indicating a change in the lactone 

ring system. The ionnation of dihydroneoaristolactone is rationalized in 

IV. Theisoaristd.actxme series differ from the ariatolactone ties by 

shift of the 4:5 double bond into the 3:4 position. The fonuation of 

Iv 

dihydmisoa15stolactone on catalytic hydmgenation of ari&dactone has 

several analogiec?. The inabilityoii6oaristolactoneto llndergo a 

transformation analogous to the formation of methyl oxoariatate fmm 

arisM.actone apparentlyliea inthe changea inducedinthegecmetryofthe 

lo-membered dngwhich serve to preventthetranaannularhydride abaft. 

!l'be ionnation of the ndxtum of the t*n genuacrenes and one genuaerane 

isomer fnxnthemixedmethanesulphonat.es derlvedfromthe diola obtainad 

fxanherahydlPiso~rtolactone canbe rationallsed on thebasis of a 

5 D. S. Irvine, W. Laurie, A. S. Mcliab..and F. 5. sprine, J. Ghan. *C-S %3 
(1956); R. Born, aud F. J. McQrrillin, ibid. 2670 (1956); J. B. -, 
D. C. Eaton and B. B. Henbeat, ibid., lmrf1957). 
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transalmular hydride shift occxirlag as an altenlativs reaction to 

hydmgemlysis (V), aphencwnonhavinganalogyinthealternative 

V 

elimination reactions observed on complex metal hydride reductions of 

certain steroidal sulphonate ester& Satisfactory account of the observed 

number of hydrocarbons is given if one of the diaatereoisomeric 

dimethanesulphonates gives rise solely to one diaetereoisomerlc germacme 

whilst the other affords the second germacrene and the gennacrane. Thetro 

diastereoisomeric gennacrenes like the tun diastereoisometic hsxahytiiso- 

aristolactonss arise from stereoisomerism at C-4, the hydrogenation of the 

7:8 double bondinaristolactone being stereospeciflc owingtotheinfluence 

of the la&one ring, as can be seen on inspextion of models. In the 

gennacranes stereoisomerism is possible at both C-4 snd C-7 thus accounting 

for the 3 diastereoisomers. 

=?===@ 

: The authors gratefully acknowledge the generous gift 
of a sam e of synthetic gexmacrane by Dr. V. Herout of the Czechoslovak 
Acad- P Science. They also wish to express their deep gratitude to 
Mrs. F. Iyanie and ti. G. Eglinton of the University of Uasgow in connection 
with the infrared and gas liquid chromatographic analyses and to 
Dr. P. aadon of this college vho kindly ran the nuclear magnetic resonance 
spectra. S'.J.S. acknowlsdges tenure of a Todd Beaearch Trust Fknd Grant. 

6 ~i~~~mFt, ‘. M. Y. Beddad and G. H. B. Summers, J. ch5. SOC., 3295 
. 


