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New Synthesis of 7-(tert-Butoxycarbonyl)-7-azabicyclo[2.2.1]hept-2-ene.
A Key Intermediate in the Synthesis of Epibatidine and Analogs
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Abstract: A new, h|oh vmld convenient :vnthemc of 7- (tert-butoxycarbonyl)-7-azabicyclo[2.2. thnt 2.

ene which mvolved the addmon of mbutyltm hydride to 7-(tert- butoxycarbonyl) 2-p- toluenea.ulfony] 7-
azabicyclo[2.2.1]-2-ene followed by elimination of the tributyltin and p-tolylsulfonyl groups using
tetrabutylammonium fluoride was developed. © 1998 Elsevier Science Ltd. All rights reserved.

Epibatidine is an alkaloid isolated from the skin of the Ecuadorian poison frog, Epipedobates tricolor, by
Daly and coworkers and is shown to have the structure exo-2-(6-chloro-3-pyridinyl)-7-azabicyclo-
[2.2.1]heptane (1a)12. A review of the total synthesis of 1a>> shows that the route reported by Clayton and
Regan is still the shortest and one of the most efficient syntheses of 1a (Scheme 1).6 In their synthesis, the
olefin (2a) was obtained in two steps from p-tolylsulfonylacetylene and N-(methoxycarbonyl)pyrrole.
Removal of the p-tolylsulfonyl from 2a to give 3a was achieved using sodium amalgam. Palladium-catalyzed
reductive addition of 2-chloro-5-iodopyridine to 3a gave exclusively the desired 2J3-substituted compound 4
which yielded 1a on treatment with hydrogen bromide in acetic acid. We reported the synthesis of the 7-(tert-
butoxycarbonyl)olefin 3b and showed that reductive palladium-catalyzed addition using 2-amino-5-
iodopyridine afforded exclusively the 7-(rert-butoxycarbonyl)-exo-2-(2'-amino-5'-pyridinyl)-7-azabicyclo-
[2.2.1Theptane ( 5).7 Epibatidine (1a) and the 2'-fluoro analog 1b were obtained by diazotization of 5 followed
by treatment with cuprous chloride in hydrochloric acid or pyridine containing hydrogen fluoride,
respectively. The major weakness with the Clayton and Regan route as well as our modified route is that

freshly prepared sodium amalgam is needed to convert 2a and 2b to the olefins 3a and 3b, respectively
Clavton and Evans used 6% sodinm amaloam for their conversion. whereas we ncged 2 5% for the nrenaration
Liayton and pvans used 0% soaium amaigam Ior their conversion, wnereas we usea 2.0% 1or the preparation
of Th With the 72 S0, amaloam nver 2 ko were raanired to cyunthacize 10 o of
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with tetrabutylammonium fluoride in tetrahydrofuran provides 93-98% of 3b that was identical to material
prepared using sodium amaigam. To our knowledge, this is a new method for the desuifonation of suifonyl
olefins to free olefins. Attempis to convert 6 to 3b using tetrabutylammonium iodide in tetrahydrofuran or
sodium methoxide in methanol were unsuccessful. In addition, ali attempts to convert 2b directly to 3b using
zinc in acetic acid,® sodium dithionite in various solvents,” and methylene chloride and silica gello were
unsuccessful.

The ready availability of 3b has allowed the synthesis of gram amounts of epibatidine as well as the
synthesis of a number of analogs. The results from these studies will be reported in due course.
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Reagents: (a) Na/Hg, NagHPO4, EtOAc:t-BuOH (1:1); (b) 2-chloro-5-icdopyridine; (CeHs)2Pd(OAC)s;

DMF, piperidine; HCO3H; 70 °C, 6.5 h; (c) (C4Hg)aSnH, AIBN, benzene; (d) (C4Hg)4NF, THF; (e) 2-amino-
5-iodopyridine; Pd(OAc); n—Bqu Ci~; K*HCO4™; DMF; 100 °C, 12 h; (f) HBr-HOAc, RT, 22 h; (g) NaNO»,
O CnC 11-\ nr NlaNO) - - (1)
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