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Asymmetric Synthesis of Epibatidine by use ef a Novel

5
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Abstract: A vicinal bis-sulfone having the 7-azabicyclo[2.2.1]heptane skeleton undergoes a novel type
of asymmetric elimination on treatment with the sodium alkoxide derivative of (IR, 25)-ephedrine, to

give an alkenyl sulfone product, which is a key intermediate in the synthesis of the alkaloid epibatidine.
© 1998 Elsevier Science Ltd. All rights reserved.

n metallated pyridine to the key alkenyl sulfone 2, which in turn was
prepared by a well-established cycloaddition of alkynyl sulfone 1 with N-Boc pyrrole.! It was anticipated
that this route would be amenable to a novel asymmetric variant whereby the alkenyl sulfone 2 would be
accessed via chiral base mediated asymmetric elimination from a symmetrical bis-sulfone 7.
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As described in the preceding paper, access to useful quantities of the required precursor, alkenyl bis-sulfone
6, was best achieved by regioselective metallation of 2, rather than cycloaddition of 5. Here we describe

pr ults which show that the novel elimination reaction highlighted (7 — 2) is indeed viable.

With quantities of alkenyl bis-sulfone 6 readlly available, i hydrogenauo eq 1red in order to provide
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AIUIOUgD considerabie range o1 chiral bases could be appueo to suuone melauauon—sumnaw
elimination, including chiral lithium amides and alkyllithium-sparteine (or other ligand) mixtures, we chose
to focus on the use of metal alkoxides derived from (IR, 25) ephedrine.2

Enantiomeric excess values for asymmetric elimination (7 — (+)- 2)
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All of the chiral base reactions examined (treatment of 7 with a slight excess of metal alkoxide in THF at -78
°C) proceeded to give (+)-2, the absolute configuration of which was assigned by conversion into natural
epibatidine following our previously published route. This constitutes a new asymmetric synthesis of

epibatidine.
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esulted in lower ec values, and sodium bases appear superior to lithium or
potassium. In fact, in the latter case (base 10) none of the desired product was obtained, with Michael
addition of the alkoxide to the alkenyl sulfone being observed. The only chiral lithium amide base examined,
14, gave the desired product, but in modest ee. As highlighted, the sodium salt of ephedrine gave the best
results; the eliminated product (+)-2 being obtained in 34% yield and 60% ee, accompanied (unexpectedly)
by trans-bis-sulfone 16 (28%) (this by-product was obtained in all cases). The structure of this compound

was assigned following its conversion (97%) into (+)-2 by treatment with tBuOK, making the assumption

that sulfinate elimination occurs mainly by exo-hydrogen abstraction. Although this conversion improves
the overall vield of 2 from 7. the ee of material from 16 was low (ca. 31%) nossibly due to comnetine
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endo-hydrogen abstraction.
Further work, involving optimization of enantiomeric excess, control of the competing pathways
leading to eliminated or isomerised products, and applications to other systems are underway.3
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