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Synthesis of varenicline the antismoking drug has been achieved in six steps with 10% overall yield. A
Diels–Alder reaction, oxidative cleavage of an olefin and reductive amination remain as key steps in
the synthesis
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Figure 1. Natural products (2–4) and varenicline (1), ligands that can act as
neuronal nicotinic acetylcholine receptors.
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Neuronal nicotinic acetylcholine receptors (nAChRs) belong to a
heterogeneous family of pentameric ligand-gated ion channels
which are differently expressed in many regions of the central ner-
vous system (CNS) and peripheral nervous system.1,2 Agonists and
partial agonists of various subtypes of nicotinic acetylcholine
receptors (nAChRs) are being pursued as potential treatments for
a variety of central nervous system disorders, such as addiction,
pain, depression, schizophrenia, Parkinson’s disease, Alzheimer’s
disease, Attention-deficit hyperactivity disorder (ADHD), and alco-
holism.3–7 Moreover, as the addictive properties of tobacco prod-
ucts are due to the nicotine contained therein, nAChRs also
became important targets for the discovery of medicines for use
in smoking cessation.8 Varenicline 1 an a4b2 nAChR partial agonist
was approved by US FDA as an aid to smoking cessation treatment
in May 2006.9 Varenicline was discovered through the synthesis of
a series of compounds inspired by the natural product (�)-cytisine
2,10 which was previously known to have partial agonist activity at
the a4b2 nAChR (see Fig. 1).11

We herein, wish to report our efforts12 on the synthesis of
varenicline in an efficient manner by using a Diels–Alder reaction,
oxidative cleavage of an olefin and reductive amination as shown
retrosynthetically in Scheme 1.

As per the synthetic plan, our synthesis began with the conver-
sion of 2,3-dimethylpyrazine 10 to its known analogue 2,3-bis-
(dibromomethyl)pyrazine13 8. Followed by NaI-mediated Diels–Al-
der13,14 reaction between 2,3-bis (dibromomethyl)pyrazine 8 and
commercially available norbornadiene 9 to furnish the adduct 7.15

Olefin 7 was converted16 to its corresponding diol 617 with OsO4 in
the presence of NMO. Oxidative cleavage18 of the diol with NaIO4

provided an intermediate dialdehyde. Subsequent reductive amina-
tion with 4-methoxy benzyl amine gave compound PMB-protected
varenicline 5.19 Finally PMB group was removed by Pd/C in the
ll rights reserved.
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presence of ammonium formate in methanol to yield varenicline
120 (Scheme 2).
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Scheme 1. Retrosynthesis of varenicline, 1.
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Scheme 2. Reagents and conditions: (a) NBS, CCl4, hm, 16 h, 65%; (b) NaI, DMF,
60 �C, 30 min, 46%; (c) NMO, OsO4, acetone/water/t-BuOH, rt, 16 h, 85%; (d) NaIO4,
DCM, silica gel, rt, 30 min; (e) PMBNH2, Na(CN)BH3, methanol, acetic acid, 0 �C to rt,
2 h, 62% for two steps; (f) Pd/C, HCO2NH4, methanol, reflux for 30 min, rt, 24 h, 64%.
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In summary, total synthesis of varenicline has been achieved in
a total of six steps with 10% overall yield. This procedure can be
scaled up for commercial use.
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