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Ik&ract: Theketorie la, whichwehavepreparedfmwgerrrnylacetone in 38% yieldbya four 
step~,hasbeen~~toa-capaeneandD-ylangMebyathreestep~Oxi- 
dation of 13-ylangene with Se02 gives lemnalol in 76% yield. 

Wehaverecentlyreportedthe fcurStepsy&hesis of ldframgeranylaceto~ in 38% 

averallyieldandthecornrersi~oflato~~-~ (lb) by a Wolff-Kishner xeduc- 

ticn.lr2 The key step inthe synthesis of lawas a ncvel intramolecular [2 + 21 cycloaddition 

ofavinylbtene. We repcrt here a sin@e method for the cornrersion of the versatile 

intermediate la to the tricyclic ses@terpeEs E-copaene (7), B-ylangene (8) ti lemnalol 

la, x=0 
lb, x=y 
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tri-D-butyltin hydride to give lb. The cyclization of related radicals is precedented h 

Bakuzis' qmthems of sativene and copacan@ene.5 

Reductionof lawithlithiumalLnnimnz hydride (VHF, 10 h, 25 OC) gave the alcohol 2 in 

84% yield, which was treated with thimarbonyldibnidazole (2 eguiv., c312c12, 12 h) followed 

by flash chrcnnatcgraphy to give the imidaZOlide 3 in 76% yield. Reaction of 3 with tri-D- 

butyltin hydride in toluene at reflux for 3 hours gave a 1:l mixture of B-copaene (7) and 13- 

ylangene (8) in 15% yield, acxmpanied by mcmered alcchol 2 in 25% yield and hemithioacetal 

9 in 40% yield. B-m-Beqm&em (lb), WhichwcniLdbe fonnedbythedirectreductionof 

5, was not o&em&l. Since 9 can be hydrclyzed tc 2 in good yield (1:l:l THF-H2Cl-AaX, 48 h, 

25 oc) the yield of 8-ccpaene andB-ylangeneis 43% Based on reccvemd startingrcaterial. 

B-Copaene and 8-ylangene were readily separated by preparative CC on XF-1150 at 90 OC 

(tr= 26 and 23 min, respectively). Tkisis amarkd iqxmmntoverthepmmdures 

repcrted.inprevioussynthesesofthese -6 ard theircx-ismem6r7 TheHNMRardlR 

spectsaof7and8areidenticdltothoseprwiauslyreported.6 

oxidation of J3-ylangene with Se02 and _t-butyl h@mpemxide8 gave a 76% yield of the 

anti-tumor agent lmmalol (10) which was identical to an authentic sai@e by H and 13C NMR 

andIRspecbalamdTLCmqa.rism.g The selective formationof the axial alccholhas 

prariauslybeenabservedintherelatedoxidationof&pinene.8 

Thelmyieldof 7 and 8 intheBartondeoxygenationispr&&lya resultofthe 

instabilityofthe strainedcycl~lradical5,whichslms dcwnthe fragmentationof 

allcwingthecmpetingreductiontogive 9 tobecme an importantsidereaction. Reduction 

of the imidazolide in xylene at refluxl" orthexanthate intoluene atrefluxgave ccmpamble 

results. Reductionofthephenylthi ommrbomte es&& gave no tricyclic pmducts. 

Thesiqleqkheses reportedhere furtherdemmstmtetheutilityofthe intramclecular 

cycloaddition of katenes in organic synthesis. We are continuing to exploit these reactions 

ardareexminbqalternateapprcachestotricyclic~. 
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