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STEREOCHEMICAL FACTORS IN A CATIONIC CYCLIZATION REACTION.
THE SYNTHESIS OF 10-EPI-B-VETIVONE
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The biogenic-like cyclization of unsaturated allylic alcohols is becoming an increasingly
important route to natural productsl’z. As a result of our continuing interest in the stereo-
chemistry of addition reactions in substituted cyclohexene dorivntiveaB’l" and in order to gain
insight into the steric requirements for such processes, we chose to examine the intramolecular
slkylation of compound I.

This particular reaction was selected in order to address two questions: (i) could the
l-alkoxybutadiens moiety in Ia exhibit enough nucleophilicity at the 4-position to parallel the
Winstein Ar 1,55 cyclization, thereby favoring spiro{5.4)ecenone over the usual preference for

decalin formation in cationic cyclisation reactions: (1i) if spiro alkylation ocours, what would
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be its stereochemical pathway? One of the possible diastereomers, Ila, is + l—vetivona6.

The basic skeleton of the desired substrate I was assembled by a Biellman coupling of the
known* allylic chloride III and the thioether V. The known diol IV® was moncalkylated with bensyl
chloride using sodium hydride in DMF/bensene. The hydroxy ether so produced was transformed via
its derived (MeLi, HMPA, ether, TaCI)9 chloride, into the thioether V by the action of lithium

thiophenoxide 10.
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Compound V (bp 160° at 0.1 m=m), obtained in 50% yield from IV, exhibited the following spectral
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characteristics: IR (film), 6.30, 9.23, 9.39, 9.79, 13.59, and 14.42 p; NMR (0014) 6= 1.58
and 1.67,>C=c(g3)2; 8 = 3.70, -QH,-S; & = 4.15, -CH,0CH,0; & = 4.43, -0CH,0; 6 = 7.1-7.5,
10 H, aromatic; High Resolution Mass Spec., calec. m/e = 298.1391, measured m/e = 298.1378.

Normal workup after coupling allowed isolation of highly air-sensitive VI, which, without
further purification, was reduced with excess lithium in anhydrous ethyl amine at -78°, under
Argonlo. This resulted in concurrent desulfurization and debenzylat,:lonl1 producing the de-
sired substrate I, isolated in 35% yield by chromatography on Florisil (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 u; NMR (0014) 5 =1.09, doub., J = 7.0 Hz, HCH.; 6 = 1.64 (3H)
and 1.76 (60), 0=<23; 6 = 3.93, éing., -0-CH,CH,-0~; & = 4.03, broad sing., >o=CSH"H,
High Resolution Mass Spec., calc. m/e = 280.2038, measured m/e = 280.2076.

Compound I (100 mg) was dissolved in 4.5 ml of aqueous formic acid (70% HCOZH) and the
solution meintained at room temperature for six hrs. Chromatography on silica gel afforded 47
ng (608) of a mix‘l’.ure:"2 containing 70% of a bicyclic ketone which was purified by preparative
GLC (220°C, 10'20% Craig on 60/80 Chrom W, retention time, 23.6 min; retention time of natural
IIalB, 22.6 min.). This substance was obtained in crystalline form (mp 53-54.50; report.ed6
for + Ila, 43.5-46°; High Resolution Mass Spec., calc, m/e for IIa = 218.1671, measured m/e =
218.1668). Comparison of the IR, 60 MHz NMR, and Mass Spectra of IIn]'3 and our cyclization
product revealed differences whose subtleties did not allow definitive differentiation. How-

ever, examination of the 250 MHz NMR spectra (0014) of the two compounds, shown in the accom-
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panying figure, clearly establishes their non-identity, thereby allowing for the assignment
of structure ITb to our spiro-alkylated product’®,

The differences in the NMR of spectra of IIa and IIb arige from the chemical shifts of
protons of the cyclopentane ring (as shown by double resonance experiments). The similarity
of the vicinal coupling constants of the C9 methylene group (multiplets at ~ 2.1 and 2.5 ppm)
for Ila and IIb prompts us to assign conformation VII to the molecules.
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The stereoselectivity of this novel spire-alkylation reaction is probably a result of
taxial®? alkylation in which the allylic cation approaches the face of the molecule opposite
the "pseudo axial® °10 methyl groupu, i,e, I'a. We plan to further investigate this potent-
ially useful method in greater detail.
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