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The title compound, 2, has been synthesized in 45% overall yield in six steps from 3-bromopyridine. The hexahydropyrrolo[3,2-flpyrindine
skeleton was constructed from key intermediate 5, via intramolecular azomethine ylide-alkene [3 + 2] cycloaddition. The present work constitutes
a general method for rapid assembly of other related tricyclic nicotine analogues.

Nicotinic acetylcholine receptors (NAChRs) are a family of diseasé.Hence, design, synthesis, and biological evaluation
ligand-gated ion channels widely distributed in the human of nicotine analogues has spurred considerable attention over
brain. These receptors participate in various biological the past decades. In particular, conformationally restricted
processes related to numerous nervous system disdrdersnicotinoids have become attractive candidates for new
Owing to its ability to target and activate nAChRs; )¢ selective nAChRs-targeting ligan&s®* Instructively, epi-
nicotine (1, Scheme 1), a well-known alkaloid present in batidine, an alkaloid discovered in 1992, has a rigid structure
and displays strong activity despite of its toxicitilolecular
modeling studies have demonstrated that the two heterocyclic
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aConditions: (a) LDA (138 mol%), THF-90°C; acrolein (177
mol%), THF, —90 °C, 75%; (b) NaH (150 mol%), THF, 1020
°C; MOMCI (130 mol %), THF, rt, 3 h, 92%; (c) BuLi (120 mol
%), THF, =78 °C, 1 h; DMF (147 mol %), THF~78 °C, 1 h,
92%; (d) sarcosine (105 mol %), DMF, 16210 °C, 6 h, 84%
(6a:6b= 1.37:1); (e) 4 M HCI (1400 mol %), 5660 °C, 8 h; (f)
Zn (740 mol %), HCGH, reflux, 25 h, 84% (two steps).

rings of nicotine are skewed and approximately perpendicular
to one another to secure low-energy conformatighs.

In connection with our efforts to develop new selective
ligands targeting nAChRsjs-1-methyl-1,2,3,3a,4,8b-hexahy-
dropyrrolo[3,2-flpyrindine (2, Scheme 1) has been designed

formation of the rearranged enol ether byproducts. Formy-
lation'? of 4 (BuLi, —78°C; DMF, —78°C) led conveniently

to aldehydeb!? in 92% yield, setting the stage for intramo-
lecular azomethine ylide-alkene {32] cycloaddition’ After
extensive experimentation, we found that treatmetwith
sarcosine in DMF at 100310°C for 6 h effected the desired
cycloaddition to give two isomega/bb in a combined yield

of 84% and in a diastereomeric ratio of 1.37:1 (deduced from
IH NMR integrals). The structures dda and 6b were
assigned on the basis of the coupling constants for the
hydrogen atoms at C-4 & 8.1 and 4.5 Hz, respectively).
Finally, deprotectiot? of a 6a/6b mixture (4 M HCI, 506-

60 °C) followed by zinc-mediated reductive dehydroxyla-
tion* (Zn, formic acid, reflux) afforde@'® in 84% overall
yield for the two steps.

In conclusion, a highly efficient synthesis ¢, an
annulated nicotine analogue, has been accomplished in six
steps starting from 3-bromopyridine. Intramolecular azome-
thine ylide-alkene [3+ 2] cycloaddition proved feasible in
construction of the hexahydropyrrolo[3yrindine tricyclic
framework. The present work constitutes a general method
for rapid synthesis of a number of nicotine analogues with
similar structures.

Acknowledgment. We thank the following agencies for
financial support: Chinese Academy of Sciences (“Hundreds
of Talent” Program); Science & Technology Commission

and pursued as a novel nicotine analogue. The conformationof Shanghai Municipality (“Venus” Program); National

of 2 is rigidified by a methylene bridge erected between C-4
and C-5'of nicotine (1).

Herein we wish to report a concise synthesi®,deaturing
highly efficient construction of the hexahydropyrrolo[3]2-
pyrindine tricyclic framework via intramolecular azomethine
ylide-alkene [3+ 2] cycloaddition! which required an
appropriately functionalized enal. After preliminary explora-
tion, we settled on a synthetic plan f@r as depicted in
Scheme 2. Ortho lithiatidnof 3-bromopyridine with LDA
at —90 °C® followed by treatment with acrolein at the same
temperature furnished alcot®in good yield (75%). Alcohol
3 was protected as ethdrby exposure to MOMCI in the
presence of Nalf Use of a slight excess of base, compared
to MOMCI, was found to be effective in preventing the
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