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PREPARATION OF d, .-MEGAPHONE INTERMEDIATES
Thomas R. Hoye* and Mark J. Kurth
Department of Chemistry

University of Minnesota
Minneapolis, Minnesota 55455

Swnmary: Chemistry related to the preparation of compounds 2 and 3, demonmstrated intermediates in
a synthesis of d,l-megaphone, is described.

Megaphonel(%) is a cytotoxic neolignan which has now been synthesized by both the Bﬁchi2 and
Zoretic3 groups. Our efforts in this area4 were directed very much along the lines of the latter
synthesis. Specifically, intermediates % and % were prepared in both the East Carolina3 and our
laboratories, although by different reaction sequences. It is appropriate to describe some of
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our observations which compliment the chemistry reported here earlier.3

2—Allylcyclohexanone5 was formylated (EtOCHO, NaH, Et O, 87%6), and the resulting formyl-

2
ketone (é) was converted to its dianion (2eq LDA, HMPA, THF, -78°->-20°C) and alkylated with
methyl 2-bromoacetate (~78°C, 30 min) to provide Re Sulfenylation/deformylation7 (PhSSOZPh,
KOAc, p-dioxane, HZO) was smoothly achieved (70%6 from é of a 3:2 mixture of diastereomers Q)

only after the inclusion of water in the reaction medium. Anhydrous but otherwise identical

conditions resulted in the isolation of the intermediate, non-enolizable aldehyde { which was
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stable in the presence of the soft nucleophiles, acetate and benzenesulfinate. Sulfoxide

generation (MCPBA, CH,Cl 15 min) provided

2
the enone % (36%6 from 4).
N

2 -10°C) from 2 and thermolysis (PhCH, reflux, CaCO

3 3
. 8
Ketalization of this enomne (%) was studied in some detail. Of all the conditions attempted
only the standard set (PhH reflux, HOCHZCHZOH, TsOH) gave detectable quantity of any ketal. The
geminally substituted cyclohexenone % gave only the 'deconjugated" ketal % (59%) and the Michael
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adduct/ketal 3 (39%? cf. ivs). The latter could be converted back to 2 (10% HZSO 100°C,

W
65%6). None of the "conjugated" ketal 10 was observed; steric repulsion is minimized when the
two completely substituted, vicinal carbons are both homoallylic (rather than allylic and homo-
allylic) on the cyclohexene ring.

We corroborate the reported preference for iodolactonizatlon of acid %% to the propenyl
double bond3 and observed the same for phenylselenenyl lactonization.9 The terminal olefin in
ester Q was therefore selectively hydroborated to generate the primary alcohol %@ (9-BBN, THF,
RT; H202, 10% NaOH; 78%6). Saponification and lactonization (PhSeCl, Et_N, CHZOZ) gave only

3
the alcohol %3 on a small scale (57Z6 from é) but could not be controlled so as to avoid the
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acid-catalyzed formation of the unwanted eyclic acylal %ﬁ (32%6 of a single isomer along with 247%

10 -NO_PhSeCN
of 13) on a several millimole scale. The Grieco net dehydraticn  of alcohol %2 (o-N 2 >
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BuSP; AcO2 2

S 6
phenylselenenyl moeity to provide diene %g in 837% yield.

H, CH Clz; 100°C, 8 min) was accompanied by an expected oxidative elimination of the

To establish the methyl-bearing stereocenter of megaphone, the lithium enolate of the bi-
cyclic diene-lactone 15 was methylated at 0°C to generate a 2:1 mixture of % and its methyl epimer
A
(3:1 at —78°C).3 Reasoning that this stereoselection could be substantially improved by alkylation

3 . .
of a bicyclic lactone enolate anion containing an sp -hybridized (rather than sp as in ké) C7,
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we prepared kk by mesylation of alcohol iz, displacement of the primary mesylate with PhSe
(PhZSez, NaBH4, EtOH),11 saponification, and selenenyl lactonization (PhSeCl, py, CHCl3) to
give kl' Proton removal by LDA (2 eq, RT, THF)l2 gave the enolate {2 which underwent attack

by methyl iodide only from the exo face. The stereochemistry of the product kﬁ was confirmed by
oxidative removal of both phenylselenenyl groups to liberate diene %’ which was identical with
the major epimer derived from the methylation of %2. As noted this methylated lactone has sub-

. 3
sequently been converted into megaphone.
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J. Am. Chem. Soc. kglé, 96, 2549) arose. Geéneration of iy was avoided when % was trans—-

ketalized with 2-ethyl-2-methyl-1,3-dioxolane. In contrast when % and ethylene glycol were
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Use of just one equivalent of LDA (at -78° or 0°C) led only to recovery of starting material
(%1). Two equivalents of the base at room temperature (30 min) followed by methylation pro-
vided ca. 50% conversion to k% along with recovered starting material (kl). Extending the
time for enolate anion formation at RT with two equivalent of LDA led to complete consumption
of kl but compounds x% were isolated (35%)6 along with kﬁ (287:).6 Thus, intramolecular E2

loss of PhSeH at the enolate anion stage had become a viable process. For other reports of
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