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A FACILE SYNTHESIS OF RACEMIC O-METHYLJOUBERTIAMINE
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The recent isolation and characterization of a number of new alkaloids from the
various Seceletium species of plants1 has sparked the initiation of synthetic investigations
which have culminated in the total syntheses of several of these alkaloids, including
joubertiamine (1),za 0~methy1joubertiamine (g),2 and mesembrine (g).3 The presence of a
quaternary carbon atom, the structural feature common to these and most other alkaloids
belonging to the Sceletium or the closely related Amaryllidaceae families, renders the
synthesis of these natural products a significant challenge. We have previously designed
and developed several new synthetic procedures for the facile creation of quaternary
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carbon atoms from carbonyl compounds4 and have also described the successful application
of one of these to the total synthesis of the spirosesquiterpene acorone.5 We now wish

to report an important extension of another of these methods to the synthesis of O-methyl-
joubertiamine (g) and the octahydroindolone 4.

The key step in this new entry to the Sceletiwm and Amaryllidaceae alkaloids is the
direct conversion of a carbonyl group to a nucleophilic, functional derivative of the
homologous aldehyde, which may then be alkylated in situ, thereby completing the
construction of the crucial quaternary carbon center. Since this synthetic strategy
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mandates the use of a carbonyl compound as the starting material, the mono-protected 1,4~
diketone § was first prepared in 90% yield by the reaction of the Grignard reagent derived
from p-bromoanisole (§) with 2-(2-cyanoethy1)-Z-methyl-l,3-dioxolane.6’7 Subsequent
treatment of the ketone g with lithio diethylpyrrolidinomethylphosphonate and alkylation of
the enamine Z thus generated Zn situ with allyl bromide produced the protected -ketoalde-
hyde §. After cleavage of the ketal protecting group, base-catalyzed cycloaldolization
afforded the key intermediate allyl cyclohexenone g7 in 30% overall yield from §.

At this stage the completion of the synthesis of 0-methyljoubertiamine (2) was
accomplished in several ways. When the allyl cyclohexenone g in methylene chloride was
treated with one equivalent of ozone at -78% and the resulting ozonide subjected directly
to reductive amination (NaBH3CN/(CH3)2NH2C1/t-C4H90H),8 0-methy1joubertiamine (g) was
obtained in 60% overall yield. Alternatively, the ketal 19’ generated from g by acid-cata-
lyzed transketalization using 2,2,5,5-tetramethyl-1,3~-dioxane, also suffered selective
ozonolysis of the monosubstituted double bond. Reductive amination of the ozonide thus
obtained as before and subsequent ketal hydrolysis produced O-methyljoubertiamine in 46%
overall yield from 9 Unfortunately, repeated attempts to prepare the octahydro1ndo1one 4
by ozonolysis of 9 fo11owed by reductive amination using sodium cyanoborohydr1de and
methylamine hydroch10r1de were frustrated by the concomitant formation of ll as the major
product, regardless of the reaction conditions. This annoying circumstance, however, was
easily remedied. In the event, the reductive amination (NaBH3CN/CH3NH3C1/CH30H) of the
ozonide that was formed upon ozonolysis of the ketal lg followed by the hydrolytic removal
of the ketal moiety and cyclization of the intermediate amino enone gave the desired
octahydroindolone 4 in 40% overall yield from g. Since 5 has been previously converted to
O-methyljoubertiam;ne (g) and joubertiamine (1),2a this latter sequence represents new,
formal total syntheses of these two alkaloids. ”

Obviously the chemistry and synthetic strategy involved in these reaction sequences
may be conveniently applied to the syntheses of a number of alkaloids possessing the
octahydroindolone nucleus including mesembrine and the more complex Amaryllidaceae
alkaloids, and these results will be reported independently.
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