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Abstract: Two epibatidine analogues with different skeleton were synthesized and their analgesic activity was
evaluated. Compound 2 which has the 8-azabicyclo[3.2.1]octane ring system showed potent analgesic activity in
hot -plate assay.

Epibatidine (1), the first alkaloid with a 7-azabicyclo[2.2.1]heptane ring system, was isolated from the skin of
the Ecuadorian poison frog, Epipedobates tricolor, by Daly and co-workers.! It was reported to be a highly
potent, non-opioid analgesic and nicotinic acetylcholine receptor agonist.2-4 Due to its remarkable biological
activity and unique structure, epibatidine has attracted a great deal of biological2-9 and synthetic studies!0-22, Up
to now, over ten research papers about the synthesis of epibatidine and its analogues have been published. But all
the analogues reported so far have the same basic skeleton, 7-azabicyclo[2.2.1]heptane ring system, as
epibatidine itself. Recently we have also been involved in the synthesis of epibatidine and its analogues.23 In this
paper we wish to disclose our results about the synthesis and biological evaluation of two analogues of

epibatidine, homoepibatidine 2 and deethylene epibatidine 3.

Cl N
Cl NH C1 NH
1 i s
y P4
H
epibatidinc (1) 2 3

The synthesis of homoepibatidine 2 was summarized in Scheme 1. The commercially available 68-
hydroxytropinone (4) was used as a starting material. Wolff Kischner reduction of 4 by the method of Jones and
Pinder24 gave 6B-tropanol 5 (68.2%). Protection of the hydroxy group in § as THP ether followed by

demethylation of 6 by treatment with ethyl chloroformate2s afforded the carbamate 7 (90.3% overall yield from

5). Deprotection of 7 with ethanol in the presence of PPTS yielded alcohol 8 (97.2%), which was mesylated to
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furnish mesylate 9 (92.6%). The elimination of mesylate 9 was accomplished by treatment with leq. of DBU in
collidine at reflux, yielding the olefin 10 (79.3%). 2-Chloro-5-iodopyridine (11), the other component for the
coupling, could be easily prepared in two steps from 2-aminopyridine according to the literature.26 The crucial
reductive coupling reaction between compound 10 and 11 was carried out in a solution of DMF containing
piperidine, formic acid and the palladium catalyst formed in situ from palladium (II) acetate and
triphenylphosphine.13.27 The desired coupled product 12 was obtained in good yield (75.1%). Finally, cleavage
of the carbamate in 12 with TMSI gave the target molecule 2 (93.2%). The assignment of the stereochemisty of
2 was made on the basis of the lack of a coupling between H-1 and H-2 in the 1H NMR spectrum, 28 implying a
dihedral angle close to 90°, which is only consistent with the exo-isomer.
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The synthesis of deethylene epibatidine 3 was outlined in Scheme 2. The synthesis started with the protected 3-
pyrroline 13, which could be easily prepared from pyrrole in two steps by reduction with zinc and protection of
the amine as carbamate.29 Palladium-catalyzed allylic arylation of 13 with 11 by Larock’s method30 furnished
the unstable cross-coupling product 14, which was immediately hydrogenated to give the pyrrolidine derivative
15 (62.2% overall yield from 13). Removal of the carbethoxy group in 15 with TMSI afforded the target
compound 3-(2’-chloro-5"-pyridyl)-pyrrolidine (3) (94.3%).3!
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Fig. 1. Analgetic activity of homoepibatidine(2) in mice Fig. 2. Effect of nicotinic antagonist on homoepibatidine

using hot-plate assay. Each value is mean t standard (2)-elicited analgesia in mice. 2 was administered 5 min
error (n=10 animals). after mecamylamine(MEC).
The analgesic activity of analogues 2 and 3 was evaluated using hot-plate assay and compared with (%)
epibatidine, which was synthesized in our laboratory.23 At a dose of 10 pg/kg, (+) epibatidine caused significant
analgesia upon i.p. in mice. Compound 2, with a LDsg of about 1mg/kg in mice, caused a marked analgesic
effect at a dose of 40 pg/kg (Figure 1) comparable to that elicited by 10 pg/kg racemic epibatidine. Compound 3

is much less potent and caused analgesia at high dose (10 mg/kg). The analgesia elicited by compound 2 was
abolished by the nicotinic receptor antagonist mecamylamine (Figure 2), suggesting the possible involvement of
nicotinic receptor.
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