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Intr8- 8nd intermoleciJ8r 8dditidne of nitronez to olefinz reprezent 

r48ctionz of potenti l ynthetic utility in the fornution of new c8rbon- 

c8rbon bondz. We report herein 8 therm8l interconvermion of configurational 

iromerm of fuzed, bicyclic izouzolidinez obt8ined from the intrunolacul8r 

re8ction of ( , I -unm8tur8ted nitronez. 

E8rlier work (1) h8d eztrblizhed th8t the 8bsolute configur8tion of 

the lrujor product in the mixture of two isouzolidinez produced from 

re8ction of R-(t)-citronall 8nd N-methylhydroxylamine nuy be reprorented 

8s (-)-I. The r8tio of compound I to the minoa izomer (+)-II w8z totid to be 

dependent upon the temper8ture of cycliz8tion; v8luez rrnging from-97:3 8t 

25O to 87:13 8t 138O were obzerved (2). The44 izomerz were zep8r8ble by 

elbtion chronutogtiphy on 8cid-w8zhed 8lumin8, 8nd the purified b8zez were 

ehown to be homogeneous by g84 8d thin-layer chromrtogrrphy. E8ch com- 

pound could be recovered unchanged 8fter reflux in xylene 8nd in benzene 

cont8ining elightly more th8n one equivalent of E-tolueneeulfonic 8cid. 

Pyrolysiz of pure (-)-I 8t 230-3000, either n48t or in l olution (33% 

w/w in tridec8ne), rerulted in the formrtion of two 8dditiolul izomerz, (+)-II 

8nd (-)-III (3). Compound II w8m zhown to be idantic with the minor product 

detected in the prep8rrtion of I from citronell81. The equilibrium concentr8- 

tionm of I, II, 8nd III 8t 300° were emt8blizhed by a combination of JR 8nd 

g. c. 8n8lyzir mud elution chronutogr8phy, 8nd were zhown to be in the 
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I, R=CH3 II. R=CH3 III, R=CH3 IV, R=CH3 

approximate ratio 50:34:16, reepectively. Thir rame compoeition was noted 

when l amplee of both II and III were pyrolyzed under identical conditionr. At 

lower temperatures, the amount of I seemed to increaee at equilibrium (~0. 

55% at 23OO). The presence , albeit in very emall amountr, of the remaining 

diaetereomer IV warn indicated by the thin-layer chromatogrqple. 

It wae poeeible that ieoxasolidinee II and III could have had a bridged, 

bicyclic etructure rerulting from orientation in the oppoeite direction in the 

I. 3-dipolar addition reaction. However, thin alternative may be rejected 

becauee thie pathway would require the oxygen atom of the iroxasolidine to 

be attached to a carbon atom bearing a hydrogen; the II. m. r. spectra of II 

and III (and IV as well, vide infra) ahowsd x abeorption in the vicinity of 6 

4..5 p. p. m. , characterietic of -N-0-C-E. 

The obeervation that condensation of citral and N-methylhydroxyl- 

amine aleo afforded fueed bicyclic ieoxaeolidinee proved valuable for firm 

l tructural a6eignmente of II-IV. In thie etudy, two unraturated product8 V 

and VI were detected in the ratio 3:l. It muat be noted that the redietilled 

citral employed wae a mixture of neral (tie) and geraaial (trane). - Only 

nitrone from the former can react by an intramolecular pathway, and it did 

l o at e rate l lower then that obeerved with the nitrone from citronellel. 

In fact, a nitrone could be recovered from the reaction mixture (4). 

Thermal isomeriaation of VI at 280° proceeded emoothly to give 

only tie-fumed isomer V. - Apparently the equilibrium at there temperature8 

for the uneaturated iaoxazolidinse lies heavily in favor of V; and, ae expected, 

V could be pyrolyzed and none of itr ieomer VI wae eeen in the pyrolyeate. 
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VI, R=CH3 VII, R=CH3 
(racemate) 

Catalytic hydrogenation of V in the pramence of 10% palladium-carbon 

wa8 atopped after the uptake of 1.2 molar equivalentr of hydrogen. From the 

resulting pduct mixture, racemater of II and III in the ratio 3:2 were isolated 

in 405% yield by column chromatography and g. c. reparation. Identity wae 

established by IR in carbon tetrachloride solution and by comparison of 

g. c. retention timea (5). Because II and III were the onlyaaturated isoxa- 

eolidines detected from this reduction, and rince I has been verified to have 

a. trana, trans-configuration. thir data confirms a cia ring fusion for com- -- - 

pounds II, III and V. Attempted hydrogenation of the tran# -unsaturated 

isoxaaolidine VI led to the rapid uptake of t”o molar equivalent6 of hydrogen 

to afford a crystalline, racemic amino-alcohol (VII) whose IR spect- 

(CC14) indicated that it was a diastereomer of the aminoalcoholr from 

hydrogenolyais of I, II and III. Thus VII murt be related to the heretofore 

unknown trane, Cio-iaoxaxolidine IV (iromenthyl eerier). Examination of a -- 

molecular model of VI indicate8 that hydrogenation of the double bond should 

occur preferentially from the eide opposite that to which the isopropyl moiety 

ir attached encouraging the prediction that IV would be formed and suffered 

facile -N-O- bond cleavage to VIII. Partial hydrogenation of VI in the pre- 

eence of a amall amount of catalyst allowed the irolation and characterisa- 

tion of racemic IV: no d, 1-I was detected. 

The one remaining atereochemical question ie that of the relative 

configurationa of the cis-fuaed iaomere II and III. The assignments are - 

baaed upon the well documented obrervatione that an equatorial hydrogen 

attached to a cyclohexane is leaa shielded and abmorba at lower field in the 

n. m. r. than does ite axial counterpart (6). There are lioted in Table I the 

pertinent chemical shift data for the isoxazolidinea I-IV. 
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TABLE I 

Chemical Shifta for Bicyclic Isoxaaolidiner 

6 .D.D.m. 

Compound Configuration !!a_ >b_ 

II, R=CH3 cir -tranr 2.46 2.70 -- 

R=(CH3)2CH 2.99 3.30 

III. R=CH3 cis-cir 2.40 masked -- 

R=(CH3)2CH 2.04 2.05 

I, R=CH3 tranr-trana 2.40 maeked -- 

R=(CH3j2CH 2.86 2.46 

IV, R=CH3 trana-cir 0 2.40 maaked -- 

For a rtarting point in the analyG , one may aarume that each of 

the compounda will adopt that chair conformation for the six-membered ring 

which will have the feweat number of attached rubstituents in an axial orien- 

tation. Thin leads to the conclurion that only the cis-trans isomer II will -- 

have an .equatorial Ha (c_t. VIII). The Hb reaonancer for II appear at lower 

field than those for 5 of the remaining ioomerr, and it is the one compound 

for which the Hb resonance appears at significantly lower field than the 

N-methyl ringlet (Ha). Furthermore, the rplitting pattern for Hb of II correa- 

pond,s to an unresolved multiplet expected of an equatorial hydrogen in the 

preferred conformation VIII. 

In view of the evidence given above, III murt. by neceaaity be aasignea 

a cia-cis configuration. Its moat favorable chair conformation would -- 

require the quaternary carbon to be axially oriented, and Hb would also be 

axial. However, Hb in III absorbs at higher field than all other hydrogen 

atomr with the -O-N-C-H environment in these inoxazolidinea. This abnor- 

mally high shielding of I-$, in III may be attributed to the adoption of’the 

twi8t conformation IX ar the moat &table arrangement for thir iroxaaolidine. 

The rtereochemical aa~ignmentr are further supported by the obrervation 

of a greater thermodynamic rtability for II relative to III, and the- fact that 

II (axial R3N:) ir elutod from alumina before III (pseudo-equatorial R3N:). 
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A rimilor thermal iromerization wae obeerved with the uneubrtituted 

analogs of I and lI, prepared from condeneation of 6-heptenal and N-methyl- 

hydroxylamine (1). With thie simple rer+er, the &-fured isomer X domi- 

nated at equilibrium. A third compound warn alro detected in the preparation 

of X, and ite properties were coneintent with a bridged structure XI. 

Pyrolyrie of XI also afforded X. ’ 

The thermal ieomerizationr presented here are attributed to a retro- 

1,3-dipolar addition in which the unsaturated nitronee XII and XIII are 

generated from the isoxazolidiner. We have not ar yet rucceeded in trapping 

thee& nitrone intermediate6 with other dipolarophilee; rather they appear 

to recyclize to equilibrium mixturea of the ieoxazolidiner. The only 

reasonable alternative to a retro nitrone-olefin addition which can account 

for the observed configurational ieomerizatione ie a mechanirm involving 

the dipolar intermediate XIV. Kinetic etudien in eolventr of differing polarity 

might prove ueeful; but it doee appear that involvement of XIV would require 

prohibitive activation energy. In any came, an intermediate l uch am XIV in 
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not sufficient to account for those thermal isomeriaations that involve a - 

change in orientation; much as, the reorganization of XI to X, and isomeri- 

zationo of the adducte from a, 8-unsaturated esters and nitrones (8, 9). 

Rearrangements of the latter type are much more facile because of the 

activating influence of the carboalkoxy rubstituent. The present work 

indicate8 that even intramolecular additions between simple, aliphatic 

nitroner and unactivated olefins are readily reversible. 
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