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Fraxine.l.lone(I) is a B-substituted furanoid lactonel, isolatedfranseveraltreesbelaqing 

to the Rutaceae ard the MaliaoaaeL8'. Itsbiogeuetic relatimshipwith limmoid hasbaeuassuned 

on the basis of ths am~xnabsoluteconfiguraticn 3~4andhasreceivedfmthmsupportfmntha 

recent isolation of a closely related. degraded limmid, calcderdrolide(~)5. Wereporthfxea 

total syhthesisof fraxihellom. 
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Cur tactics of the synthesis was the preparaticm of the aldehyde ester iwhich muld afford 

fraxinellone(L) withitsdiasteremerupon thareactior~with 3-furyllithim..Methylvinylketone 

was cccldensed with etlxx~thynyl magnesiun braride to give ethyl3methylpeuta-2,4-diauoate(~) 

as a mixture of trans(4a) and cis(4h) forms (5:4) in 65% yield. The Diels-Alder reactim between -- -- 

the diene 4 and acrolein produced cis-6-carbetbxy-5-formyl-l-set&lcyclohexene-l(z) with - 

stall amnmtof tram adduct5band ahuuidentifiad prcductwhichisprcbably the 6-csrbatbxy- - 

4-forrrrylisamar. In acklitioucis-dime 4bwas reamered - - unchangedandcalldbeusedforths 

reactionafter irradia~atthepre~of iodinevmichgaveri~ to the eguilibxiun dxture 

of a trans/cis ratio = 4:l. The treatment of the reactim mixtur eabovewithbasicalmina - 

affcxdeiaprcductinwhichthe aldehydeester5bnzdaGnated.Themethylatimof 

5usingmethyl iodide ard conveutional basic catalysts led to unsatisfactory results partly 
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kzecawof ready Lactal formation.~overovercomethis diffiadty the applicat.ionofWenkert 

procedure6 wasexar&ed using +carbe&oxy-4-fontiykycl&ekene- l(ki7 as a km&l aqxnmd. g was 

firstly ccmvsrted to the en01 ether 1, v-1730, 1685, 1650 an-' 1 ,via thediethylacetalby the , 

treatment with triethylorthofonmte and anhydrous p-toluenesulf~c acid, and following pyrolysis. 

Selectivewrbeneadditionto~bymeansofS ~-Smithreagentledtotheformati~ofthe 

cycloprqmne derivative &in 88% yield as amixture of ste.reoisanars,tichwsre cleaved by 

refluxing with ccnc. i-X21-EtUi(4:S). The produ& consisting of the norms1 ester 2 and the pseudo 

ester 10 ware refluxed with 10% aq. KCfi and then methylated with diazarethane to yield the - 

conjugated ester I&, AZ213 rank, 7100); II_ 2660, 1730, 1705, 1640 an-'; 6 1.24(3H, s), 3.64 

Bi, 81, 7.08(lH, t, J=4 Hz), 9.28(lH, s) by ccmccmktant migration of trisubstituted double bond. 

The aldehyde ester 11-s tested for the secondphaseof fraxinellone synthesis -- namely the - 

cc&ensationreactionwith 3-furyllithiun.Wehave foundthisaxnpoundcanbeccmveniently 

prepared frcm the reacti~ of mire readily available 3-brcsofurane with n-butyl lithim at -70" 

insteadof using 3-icdofurane 8,9 . The reaction of 11 with 3-furyllithiun! proceeded smoothly to - 

yield demethylfraxinellc(l2) and its diasterecser 13 in a ratio of 3:4. The assigmnant of the - - 

configuration inbothproductswas made on thebasis of theirn.m.r. spectra inwhich the signals 

of the angular ntathyl groups ware observed at 6 0.84 and 1.32 respectively. The indirect methyl- 

ationmsthod thus proved tobe effective in thencdeloqxnmdwas applied to thealdehyde ester 

2. Hcs@vsz the acid cleavage of the cycloprcpane derivative 15 obtained via the enol ether 14 - - - 

ware fourdtoproceedinquiteunanticipatedmanner.~errainproductof the reactionwas the 

bicyclo(2~2~l)heptene derivative l& M+ = 238; AE 232 mn(~, 7200); w-1715, 1620 an-'; 6 1.12 

(3H, t, J=7 Hz), 1.22(M, s), 1.23(3H, t, J =7 Hz), 1.98Bi, s), 2.48(lH, dd, J=2,4 Hz), 2.76 

(lH, br. s), 3.36(2H, m)1°,,4.16(2H, rn)l', presumably formed through intramolecular aldol-like 

~ti&of the intermsdiate carboniun ion II. Unusual shielding(6 2.76) of the proton 

attached to the bridging carlxn(C-7) in the n.m.r. spectnnn of 16 is partly explainable by the - 

anisotropiceffectof thedoublebond, since this signalwas shifted to 6 3.12 in the dihydro 

derivative@, A2r3 is saturated), obtainedby catalytic hydrcgenation.Thedesiredprcducts 3, 

18 and Isware detected only in minor quantities by preparative gas chrcmmtcgraphy and the - 

maasursment of i.r. spectra. Eventually this discouraging situation was surmnmtedby the finding 

of a nrxe direct nethcd for the preparaticm of the nrthylated aldehyde ester 18. The reaction of - 

ethyl 3-nrathyl.psnta-2,4-diencate(~) with msthacrolein at llO-120' for 20 hr did afford I&?, v_ 

2700, 1740, 1730 an-'; 6 o.96(3H, s), 1.28(3H, t, J=7 Hz), 1.72(3H, br.s), 2.8O(lH, s), 4.04 
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@I, q, J=7 Hz), 5.48(&m), 9.48(lH, s) 

dienemixture. WhenlEwas ccndesedwith - 

h’o. 33 

in 77.8% yield based on the axqxnmd4ainthe - 

3_furyllithiun,amixtuneofthediastereaners20and 

21was obtained in a ratio of 7:5. The both - carpounds~separa~by~~tography~ 

neutralaluminaandcharacterizedbythemeas~ t of i.r. and n.m.r. spsctra. The treatment of 

abxemixturewith 5% MzCH-KCHunder refluxing Nature affcrded,after chxmatographyon 

neutral alunina, e-fraxinellone as prim, m.p.84-86°(~-fatm1, m.p.116'), which was irdistin- 

guishable with natural specimen3 in i.r., n.m.r. and rrass spectra. ym m.p. dehxmhaticm of 

bothsanples did not shwdepression. 
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