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Total synthesis of stemonamide and isostemonamide is described. The concise construction of the tricyclic core of these alkaloids was
achieved by radical cascade involving 7-  endo and 5-endo cyclizations.

Stemonalkaloids such as stemonamidg, (sostemonamide Scheme 1 shows the retrosynthetic analysis #i)- (
(2), stemonamine (3and isostemonamind)(isolated from stemonamide (1 We envisioned that compound )& could

the roots ofStemona japonicthat are used in Chinese and be synthesized by chemical transformation of the carbonyl
Japanese folk medicine as cough medicines and insectiéides group of cyclopentanone of the tricyclic skeleténCom-
provide attractive target molecules for total synthesis (Figure pound5 may be obtained by a B8nH-mediated radical
1). These alkaloids have a complex tetracyclic structure cascade of that involves 7-endo-trigyclization of alkyl
containing two contiguous spirocyclic quaternary centers. radical and a subsequent 5-endo-tagclization of the
Only one example was reported for the synthesisigf1 resultinga-amidoyl! radical6.

and (4)-2, which consisted of constuction of a seven- Synthesis of7f was begun by condensation of 1,2-cyclo-
membered ring as a final stéplerein, we describe a concise pentanediorfeand 4-(tert-butyldimethylsiloxy)butylamirie
total synthesis of£)-1 and (+)-2using a radical cascade
as a key step.
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Scheme 1. Synthetic Strategy Scheme 3
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dehyde (Scheme 3). A subsequent addition reactioh2of
followed by acylation of the resulting imine with acryloyl ~ with lithium ethyl propiolate afforded the adduct8 and
chloride in the presence oN,N-diethylaniline to give 14 in 50% and 48% yields, respectively. X-ray crystal-
enamideB. After removal of the TBS group &, mesylation lographic analysis 013 and 14 confirmed their structures,
of alcohol9, followed by bromination with lithium bromide, indicating that the phenyl groups of the mixtut& have
afforded the radical precursar stereochemistries as depicted in Scheme 3. Treatment of the

When a boiling solution of enamid@ in toluene was  adductsl13 and 14 with magnesium methoxide in boiling

treated with BySnH in the presence of 1;h4zobis-cyclo- MeOH? afforded methyl tetronate$5 and 18 in 85% and
hexanecarbonitrile (ACN), a mixture of almost equal amounts 75% vyields, respectively (Scheme 4). Several attempts to
of tricyclic compound10 and its stereoisometl, was introduce the methyl group to compouth8 (e.g., LDA then
obtained in 55% total yield (Scheme 2). The mixture of Mel) failed, but iodination compound6 afforded methyl

tetronate derivativd 7 in high yield (Scheme 4).

] Similar iodination of compound8 with bis(trimethylpy-

Scheme 2 ridine)iodonium hexafluorophosphate/Tf&Hollowed by
Suzuki—Miyaura coupling of the resulting compoui@

LBSO/\/\,/NHZ afforded compoun@0 (Scheme 4).
enzene, reflux; 0
H CHpCHCOC! 7 ﬁ Oxidative cleavage of alkenekr and 20 with OsQ,—
5:0 EtNPh, 07C ng OR NalO, afforded ketoneg1 and23 in 88% and 62% yields,
35-56% © respectively (Scheme 5)-Methylenation of keton21 with
TsOH, wet acetone, rt, 96% gggzI{BS Eschenmoser’s séattin the presence of the_varioqs pases
afforded the unsaturated keto@@ in poor yield. Similar
MsCl, iPryNEt ﬁ o-methylenation using paraformaldehyidahethylanilinium
DME, 0°C; §, BusSnH, ACN trifluoroacetat& also gave an unsatisfactory result. Fortu-
LiBr, rt, 83% f°'uene reflux nately, treatment of ketori&l with tert-butoxybis(dimethy-

55% lamino)methane (Bredereck’s reagéhfpllowed by reduc-

o o tion of the resulting enaminone with DIBAf.and alkylation
Ij:} m by Mel affordedo-methylenation ketone®2 in 67% yield.
oo TH o+ ooy TH Similarly, compound®3 was converted t@4 in 74% yield.

KJ \J Finally, RhCk-mediated isomerization of the double béhd

10 (ca. 1:1) 11 of exo-methylene ketori2 furnished (+)-stemonamide (1)
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Scheme 4 Scheme 5
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20: Ar = p-methylphenyl

cascade process for synthesis of nitrogen-containing poly-

cyclic compounds.

(mp 232—-233°C, lit.3 mp 240—241°C) in 31% yield.
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In summary, we achieved an efficient total synthesis of Materia Medica) for giving us théH and**C NMR spectra

(£)-stemonamide (1) and (£)-isostemonamide (2). The use of naturall and 2.

of a radical cascade involving tvemdo-selective cyclizations

allowed us to create the tricyclic core in one step. The present Supporting Information Available: Expermental pro-

synthesis clearly demonstrates the usefulness of the radicafedures and spectroscopic data for all new compounds. This

material is available free of charge via the Internet at
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