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Recently, McDonough and coworkers have reported the isolation and characterization of a
terpenoid alcohol, believed to be a sex pheromone, from the codling moth (Ls.sEEesia.
pomonella L.).1 On the bases of spectroscopic and degradative evidence the novel tetra-
homonerol structure, (22,6E)-T-methyl-3-propyl-2,6-decadien-l-ol (1), was proposed for this
alcohol, the stereochemical assignment of the two olefinic units being based on the chemical
shift of the C-T7 methyl resonance in the nmr and the relative glpc retention times of all
four possible isomers (produced by non-stereoselective synthesis). In this report, we
present a highly stereoselective synthesis of 1l,and, on the basis of its nmr spectrum

and glpc behavior, propose & revision in the stereochemistry of the naturally material.
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In considering a stereoselective synthesis of 1, we were struck by the similar disposition

of the prppyl groups in the two bishomoisoprene units: both are cis to hydrogen. As the
conjugate addition of dialkylcopper-lithium reagents to 2-alkynoic esters takes place nearly
exclusively in a cis manner,Z we felt that this reaction could be profitably applied in the
synthesis of this molecule. The synthesis, summarized in the scheme, utilizes as the key
reaction in the construction of both olefinic units the conjugate addition of the previously-

unreported di-n-propylcopper(I) lithium reagent to acetylenic esters. The route proceeds in
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eight steps from commercially available material, with an overall yield of 8-9%.3
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Di—_g-propylcopper(I) 1ithium was generated by the addition of two equiv propyllithium?
to & THF slurry of cuprous iodide at -25°. Treatment of the complex at -78° with 0.5
equiv ethyl 2-butynoate (g_)5 gave ester 3 in L9% yield. Glpc analysis of the crude reaction
mixture indicated the presence of ca. 3.5% of (2)-3;° this was reduced to 1.6% by careful
thin layer chromatographic purification. Reduction of 3 with excess aluminum hydride in
THF? gave in Th% yield the alcohol 4 (bp 81-83°, 17T mm ). Transformation of L to akynoic
ester T was accomplished in three steps without isolation of intermediates: +the alcohol {t
was treated with 0.34 mol PBr, in ether at ® to give bromide 5; the crude bromide was reacted
with & 1.5 molar excess of propargyl Grignard® +to give a mixture of acetylene and allene
(6) of undetermined ratio. Treatment of an ethereal solution of this mixture with the
calculated amount of methyllithium at 0°, followed by an excess of ethyl chloroformate at -78°,
gave T. The yield of 7 varied in duplicate experiments from 18 to 62% after purification by
tlc and bulb-to-bulb distillation (75°, 0.1 mm ). The alcoholl was obtained by repetition

of the propylation-reduction sequence described sbove (L8% and 80% yield, respectively).
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The pure alcchol 1 was isolated from tlc as a liquid, Rf 0.30 (0.5% methanol in
benzene, 2 developments); IR (neat f£ilm): 3.0p (CH), 3.3-3.55u (saturated and olefinic
CH), 6.05u (C=C), 6.9p (CH5), 7.3m (CHg), 10.0u)CO), and 12.0u (trisubstituted olefin);
(220 MHz, CCl,): 6 5.38 (1H, t, J=6.T7 Hz, C=CHCH,0), 5.07 (1H, unresolved m, C=CH), 4.02
(&, 4, J=6.7 Hz, C=CHCHo0), 2.17 (1H, s, OH), 2.0k (4H, s, =CCHaCH.C=), 1;97 (b, m,
=CCHoCHzCH5), 1.57 (3H, s, C=CCHa), 1.k3 (4H, m, CHCH.CH,), 0.89 (6H,d,t, CHoCH3); MS® (70 ev)
m/e (rel. intensity): 210 (5.6, M), 192 (2.6), 179 (5.0), 167 (4.1}, 149 (10.9), 121 (8.3),
97 (31.2), and 55 (100). At 10 eV the intensity of the parent ion and the noted fragments
increased with respect to the base pesk at m/e 55. At high resolution (90 eV), the parent
ion was found to have mass 210.1979 (caled for C,Hog0: 210.1983). Formulas generated from
the high resolution spectral date allowed assignment of the above noted fragments in & manner
fully consistent with }Aand its anticipated fragmentations.

The spectroscopic properties of our synthetic material are for the most part in
agreement with those reported by McDonough for the naturally occurring meterial. However, a
prominent difference appears in the nmr spectrum: +the C-T methyl resonance falls at § 1.57
in the synthetic material and at § 1.66 in the natural substance. The E stereochemistry of
the synthetic material follows unambiguously both from the known cis selectivity of the
conjugate addition reaction® and nmr analysis of both E and Z isomers of the ester 2.6
Furthermore, the normal chemical shift of centrally located methyl groups on double bonds of
E configuration in polylsoprenoid compounds is 1.57-1.61; those of Z olefins generally
resonate at 1.67-1.70.1° Therefore, it appeared probable that the natural material has
the Z configuration ebout the €,T7-double bond.1! Glpe comparison confirmed thet 1 is different
from the natural materisl; when compared with the four possible stereoisomers (prepared by a
nonselective route; see ref. 1), the natural material cochromatographs with the component that
elutes second and the synthetic material with the component that elutes third; hence, it is
most likely that the natural material possesses the 2E,6Z configuration (&), slthough
unambiguous stereochemical assignment must await further synthetic efforts. Nevertheless,
it is worthy of note that there is biosynthetic precedent for the sites at which the
tetrahomogeranyl structure A bears the extra substituents, in the terminal bishomogeranyl unit

in another insect terpenoid, the C-18 cecropia juvenile hormone (B).
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