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Abstract—The anti-Parkinson’s agent SIB-1508Y was prepared in six steps from (S)-nicotine in 20% overall yield. The strategy
involves a regioselective formylation at C-5 of a 1,4-dihydronicotine intermediate.

© 2005 Elsevier Ltd. All rights reserved.

Due to the potential role of nicotinic acetylcholine recep-
tors (nAChRs) in central nervous system (CNS) disor-
ders, considerable attention has been given to the
preparation and screening of nicotine (1) analogs.'
A remarkably simple derivative, (S)-5-ethenyl-3-(1-
methyl-2-pyrrolidinyl)pyridine (2, SIB-1508Y), was
developed and has undergone Phase II clinical trials for
the treatment of Parkinson’s disease.?> On first examina-
tion, one would speculate that 2 could be prepared via
C-5 substitution of natural nicotine (Fig. 1). This is not
the case, however, as pyridine substitution reactions of
nicotine are difficult due to the presence of the pyrroli-
dine ring. A direct C-5 halogenation of nicotine has not
been reported. Because of this, previous syntheses of 2
start from non-nicotine starting materials and are quite
lengthy. The original synthesis requires seven steps,
including a resolution, from ethyl 5-bromo-3-pyridine-
carboxylate.> An asymmetric synthesis of 2 in 10 steps
from 5-bromonicotinic acid has also been reported.*

Figure 1. Nicotine (1) and SIB-1508Y (2).
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A preparation of 2 from (S)-nicotine has obvious advan-
tages, such as the potential for reducing the number of
steps and avoiding a resolution or costly asymmetric
synthesis to obtain enantiopure product. As part of a
program directed at developing regioselective substitu-
tion reactions of (S)-nicotine,® we initiated and accom-
plished a short synthesis of 2 from 1 in six steps.

Our synthesis plan called for the regioselective introduc-
tion of a C-5 substituent via a 1,4-dihydronicotine inter-
mediate is as shown in Scheme 1.

Our recently developed reductive disilylation of (S)-nico-
tine>® was used to start the synthesis. Treatment of 1
with lithium powder and chlorotrimethylsilane afforded
1,4-bis(trimethylsilyl)-1,4-dihydronicotine (3) in high
yield (Scheme 2). Acylation of 3 with methyl carbonate
in the presence of TBAF (10%) gave the l-acyl-1,4-
dihydronicotine 4 (98% ee) in high yield.’® In the pyri-
dine series, dihydro derivatives of this type can be read-
ily substituted at the PB-position with electrophiles.®’
Initially, there was concern that the pyrrolidine ring of
4 might interfere with the planned electrophilic substitu-
tion reaction, but formylation of 4 under Vilsmeier—
Haack conditions afforded the desired aldehyde 5 in
acceptable yield.®

Aromatization of 5 was best carried out by first remov-
ing the N-carbomethoxy group under mild conditions
(TEA, MeOH, rt, 1 d) to provide 6 in quantitative yield.
Without purification, crude 6 was treated with elemental
sulfur in refluxing toluene to provide an 83% yield
of nicotine-5-carboxaldehyde (7). The synthesis was
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Scheme 2. Synthesis of SIB-1508Y (2).

completed by using the Seyferth-Gilbert homologation®
to convert 7 to SIB-1508Y (2) in 51% yield. The spectral
properties and optical rotation of our (—)-2 are in agree-
ment with reported data [[ac]f)4 —160 (c 0.31, EtOH); lit.?
[e]lp —164 (¢ 5, EtOH)].

In summary, enantiopure SIB-1508Y was prepared via a
six-step sequence from natural nicotine in 20% overall
yield.'? This strategy should be amenable to the enantio-

selective synthesis of various nicotine analogs of poten-
tial pharmaceutical value.
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