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The biogenic-like oyollsetion of unaatumted al4110 alcohols is beoaning an increaalngly 

important route to netural products 192 . As a result of our continuing intereat in the stem 

chemiattrg of addition reaction6 in substituted gclohexene derivativea 314 andinordertogain 

inalght into the ekerio requirementa for such prooeaaea, we oboae to esamlne the latramolamlar 

all@ation of ompound I. 

This particular reaction 

1-alk~butadiemmoiety in Ia 

Yinatain Ar 1,5' ayclixation, 

deaalin formation in c&ionic 
1 

was aelected In order to addre~ two queationa: (i) aould tL 

exhibit enough nucleophilloity at the L-position to parallel tha 

thereby favoring aplrot5~4ldeoenone ovar the uauel preferanoe for 

qollaation reactions: (Ii) if Spiro alkylatlon ooQura, vhet would 

be ita ate~ochemical pathway? Qe of 

\ 
Ib IIb ’ 

the poaaible dlaatereomra, IIa, la + bvetivone6. 

The baaio akeleton of the dedrad aubatrate I was aaaembled b e Bielhn coupling of the 

known' al.4110 ohlorlb III and the thioether V. The Imown diol lVS uaa monoalkylated with ban@ 

chloride wing aodlumh@ride in DW/bansena. Tha bydmxy ether ao produoadwaatranafo~via 

Its derived (MeLi, IMPA, ethar, TaCl)' chloride, Into the thioethar V by the a&ion of lithirn 

thiophenoxidelO. 
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VI 

CompoUaa V (bp 160' at 0.1 mm), obtained in 50% yield from IV, exhibited the folloving spectral 

aharacterirtics: IR (film), 6.30, 9.23, 9.39, 9.79, 13.59, and IA.42 p; NMR (CC14) 6 = 1.58 

and 1.67,)c=C(@3)2; b = 3.70, -g,-S; d = 4.15, -CH,0CH2w; b = 4.43, -ss2cp; b = 7.1-7.5, 

10 H, aromatic; High Resolution &zz Spec., talc. m/e = 298.1391, measured Is/e = 298.1378. 

Norm1 workup after coupling alloved isolation of highly air-sensitive VI, which, without 

further purification, wae reduced with exceee lithium in anhydrous ethyl amine at -78', under 

10 
Argon . 11 This resulted in concurrent dezulfurizetion and debenzylation producing the de- 

sired substrate I, isolated in 35% yield by chrormtograpby on Florizil (benzene-chloroform, 

7:3). This compound exhibited the following spectroscopic properties: IR (film) 2.78, 6.03, 

7.95, 9.30, 9.81 and 12.41 p; NMR (CC14) 6 = 1.09, doub., J = 7.0 Hz, >Hg3; 6 = 1.64 (3Ii) 

and 1.76 (6H), ><%3; 6 = 3.93, iing., -O-ga2-O-; 6 = 4.03, broad zing., >4z2~. 

High Resolution Maze Spec., talc. m/e = 280.2038, meazured m/e = 280.2076. 

Compound I (100 q) was dissolved in 4.5 ml of aqueous formic acid (70% HC02H) and the 

eolution nintained at room temperature for zix hrs. Chrozmtograp& on silica gel afforded 47 

mg (60%) of a mixture 
12 

containing 70% of a bicyclic ketone which wz purified by preparative 

GLC (220°C, 10'2@ Cmig on 60/80 Chmm W, retention tim, 23.6 min; retention time of natural 

IIa13, 22.6 min.). Thilr substance uaz obtained in CrJrztelline form (mp 53-54.5'; reported6 

for f IIa, 43.5-46'; High Resolution Masz Spec., talc. m/e for IIa = 218.1671, meazured pq/e = 

218.1668). Compariron of the IR, 60 Mtlz WMR, and Maes Speotm of IIa13 and our Fyolizatioa 

pmduct revealed differenoez whose subtletiesdid not allow definitive differentiation. How- 

e-r, exadJdiOn of the 250 19Iz NMR spectra (CC1 
4 

) of tiw tw oompoundz, ohown in the aocob 
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250 Megacycle NMR of C-1 8-Vetivone 

(*) IO-epi-a-Vetivone 

pawing figww, clearly establishes their non-identity, thereby allowing for the assignment 

of structure IIb to our spiro-alkylatedproduct? 

The differences in the NMR of spectra of IIa and IIb arise from the chemical shifts of 

protons of the cyolopentane ring (as shown by double resonance experiments). The similnrlty 

of the vicinal coupling 

for IIa and IIb prompts 

Y 

constants of the C9 methylene group (multiplets at ~2.1 and 2.5 ppm) 

us to assign confoFrmtion VII to the molecules. 

Ita IIb IIa 
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The stereoselectivity of this novel spire-alkylation reaction is probably a result of 

vaxialv alkylation in which the allylio cation approaches th face of tlms molecule opposite 

the vpaeudo axial" Cl0 methyl group l4 i.e., Ila. , We plan to further investigate this potent- 

ial useful method in greater detail. 
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The major by-product is tentatively assigned the structure 4,9-dimethyl-7-isopropylidine- 

A4'10-2-o&alone on the basis of its IR and 60 MC BMB spectra, and we conclude that 

spirob.4)decenone & the preferred product of cyclization in this particular reaction. 

A general sample of (-)S-vetivone was kindly supplied by Professor J. A. Msrsball. 

This is probably due to i) the lack of 1,3 axial-axial interactions and ii) the 

minimization of Johnson-Mahlotra allylio 1,3 atrain. 

AS a chemical proof of structure, we have selectively ozonized IIb and ob- 

tained the known Spiro-enedine i, the StNOhFS 0f wbich hes hen rigorous4 

establishedlC. 


