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INTRODUCTION

Montelukast sodium is a selective leukotriene re-
ceptor antagonist which inhibits cysteinyl leukotriene
CysLT

1
 receptor. It is useful as anti-asthmatic[1-3], anti-

allergic, anti-inflammatory, cytoprotective agent and
hence useful in the treatment of angina, cerebral spasm,
glomerular nephritis, hepatic, endtoxemia, uveitis and
allograft rejection. Leukotrienes are a group of local
harmones derived from arachidonic acid in the body
and representative examples of leukotrienes include
leukotriene B4 (LTB4), leukotriene C4 (LTC4),
leukotriene D4 (LTD4), and leukotriene E4 (LTE4).
Montelukast sodium is described chemically as [R-E]-
1-[[[1-[3-[2-(7-chloro-2-quinolinyl) ethenyl] phenyl]
-3-[2-(1-hydroxy-1-methylethyl) phenyl] propyl] thio]
methyl] cyclopropaneacetic acid and is structurally rep-
resented as figure 1.

Montelukast sodium is one of the top 10 selling
drugs in the world. Due to its commercial importance
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ABSTRACT
An alternate approach for the synthesis of leukotriene antagonist drug
substance Montelukast sodium is discussed.
 2011 Trade Science Inc. - INDIA

several synthetic routes are reported[4-8]. Most of the
synthetic routes as well as intermediates are protected
in several patents by various generic companies. It is a
stiff challenge for organic chemists at this juncture to
design an alternate novel synthetic route bifurcating the
most crowded patent protection. In this context we are
successful in designing various alternate cost-effective
methods to synthesize Montelukast Sodium. In our study
we have focused on alternate approaches by replacing
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Figure 1 : Structure of [R-E]-1-[[[1-[3-[2-(7-chloro-2-
quinolinyl) ethenyl] phenyl] -3-[2-(1-hydroxy-1-methylethyl)
phenyl] propyl] thio] methyl] cyclopropaneacetic acid
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the claimed and costly intermediate 2-(1-
(mercaptomethyl) cyclopropyl) acetic acid with much
cheaper and commercially available alternatives.

The first approach (Scheme 1) involves mesylation
of (S)-1-(3-((E)-2-(7-chloroquinolin-2-yl) vinyl) phe-

nyl)-3-(2-(prop-1-en-2-yl) phenyl) propan-1-ol hydro-
chloride (2), [Hydroxy styrene] with methane sulphonyl-
chloride to give (S)-1-(3-((E)-2-(7-chloro- quinolin-
2-yl)vinyl)phenyl)-3-(2-(prop-1-en-2-yl) phenyl)propyl
methanesulfonate (2a) and in situ subjected to conden-
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Scheme 1 : Reagents and solvents: (a) Methane sulphonyl
chloride, DIPEA/MDC (b) 2-(1-(mercaptomethyl) cyclopropyl)
acetonitrile, 25% NaOMe in MeOH, DMF (c) 80%H2SO4
(d)NaOH, MeOH, n-heptane
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Scheme 3 : Reagents and solvents: (a) 15% n-butyl lithium
solution in THF, Methyl 2-(1-(mercaptomethyl) cyclopropyl)
acetate (b) 80% H2SO4; (c) NaOH, Acetic acid; (d) NaOH,
MeOH
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Scheme 2 : Reagents and solvents: (a) 60%NaH, DMF, 2-(1-
(mercaptomethyl) cyclopropyl)acetamide (b) 80% H2SO4;
(c) NaOH, MeOH
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Reagents and solvents: (a) Cesium carbonate, DMF, 2-(1-(mercaptomethyl)cyclopropyl)acetic acid, 
Dicyclohexylamine (DCHA)
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Reagents and solvents: (a) NaOMe, DMF, 2-(1-(mercaptomethyl) cyclopropyl)acetonitrile
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Reagents and solvents: (a) Cesium carbonate, DMF, Methyl 2-(1-(mercaptomethyl) cyclopropyl)acetate
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sation with 2-(1-(mercaptomethyl) cyclopropyl) aceto-
nitrile in the presence of sodium methoxide solution in
methanol affords2-(1-(((R)-1-(3-((E)-2-(7-
chloroquinolin-2-yl)vinyl)phenyl)-3-(2-(prop-1-en-
2yl)phenyl) propylthio)methyl)cyclopropyl) aceto nitrile
(3). The nitrile (3) was purified by column
chromotography and subjected to one pot hydration of
the styrene moiety and hydrolysis of the nitrile group
with 80% H

2
SO

4
 affords 2-[1-[1(R)-[3-[2(E)-(7-

chloroquinolin-2-yl)vinyl] phenyl] -3-[2-hydroxy-1-
methylethyl) phenyl] propyl sulfanylmethyl] cyclopropyl]
acetic acid (4), as free acid. The free acid (4) upon
treatment with alcoholic sodium hydroxide solution af-
fords Montelukast sodium (1).

The second approach (Scheme 2) involves con-
densation of (S)-1-(3-((E)-2-(7-chloroquinolin-2-yl)
vinyl) phenyl)-3-(2-(prop-1-en-2-yl) phenyl) propyl
methane Sulfonate (2a) with 2-(1-(mercaptomethyl)
cyclopropyl) acetamide in the presence of sodium hy-
dride in N,N-dimethylformamide affords 2-(1-(((R)-
1-(3-((E)-2-(7-chloroquinolin-2-yl) vinyl) phenyl)-3-
(2-(prop-1-en-2-yl) phenyl) propylthio) methyl)
cyclopropyl) acetamide (5), which is further subjected
to hydration with 80% H

2
SO

4
 followed by column

chromatography affords 2-[1-[1(R)-[3-[2(E)-(7-
Chloroquinolin-2-yl)vinyl]phenyl]-3-[2-hydroxy-1-
methylethyl) phenyl] propylsulfanylmethyl] cyclopropyl]
acetic acid (4) as free acid. Treatment of (4) with
methanolic sodium hydroxide affords Montelukast so-
dium (1).

The third approach (Scheme 3) involves conden-
sation of (S)-1-(3-((E)-2-(7-chloroquinolin-2-yl)vinyl)
phenyl)-3-(2-(prop-1-en-2-yl)phenyl)propyl methane-
sulfonate (2a) with methyl 2-(1-(mercaptomethyl) cyclo
propyl)acetate in the presence of 15% n-butyl lithium
solution in tetrahydrofuran affords methyl-2-(1(((R)-1-
(3-((E)-2-(7-chloroquinolin-2-yl)vinyl)phenyl)-3-(2-
(prop-1-en-2-yl)phenyl) propylthio) methyl)
cyclopropyl)acetate (6), which is subjected further to
hydration with 80% H

2
SO

4 
and hydrolysis with sodium

hydroxide followed by column purification affords 2-
[1-[1(R)-[3-[2(E)-(7-Chloroquinolin-2-yl)vinyl] phe-
nyl]-3-[2-hydroxy-1-methylethyl) phenyl] propylsul-
fanylmethyl] cyclopropyl] acetic acid (4). Treatment of
(4) with methanolic sodium hydroxide affords
Montelukast sodium (1).

In an alternate approach compounds (3), (5), (6),
and (7) are synthesized by an SN2 reaction on the chloro
derivative (8). The (S) configured alcohol 2 upon reac-
tion with thionyl chloride in the presence of N,N-
dimethylformamide gave 2-(3-((S)-1-chloro-3-(2-
(prop-1-en-2-yl) phenyl) propyl) ethenyl)-7-chloro
quinoline (8) (Scheme 4). Surprisingly, the chiral HPLC
revealed it to be a mixture of 80% of desired S-isomer
and 20% of R-isomer. The unwanted R-isomer is eas-
ily removed in the subsequent steps of the synthesis.

Condensation of compound (8) with 2-(1-
(mercaptomethyl)cyclopropyl)acetic acid in the pres-
ence of cesium carbonate affords 2-(1-(((R)-1-(3-((E)-
2-(7-chloroquinolin-2-yl) vinyl) phenyl)-3-(2-(prop-1-
en-2-yl) phenyl) propylthio) methyl) cyclopropyl)acetic
acid (7) which is isolated as dicyclohexylamine salt
(Scheme 5).

Condensation of compound (8) with 2-(1-
(mercaptomethyl) cyclopropyl) acetonitrile in the pres-
ence of sodium methoxide affords 2-(1-(((R)-1-(3-
((E)-2-(7-chloroquinolin-2-yl)vinyl) phenyl)-3-(2-
(prop-1-en-2-yl)phenyl)propylthio)methyl)cyclopropyl)
acetonitrile (3) (Scheme 6).

Condensation of compound (8) with 2-(1-
(mercaptomethyl) cyclopropyl)acetamide in the pres-
ence of sodium hydride affords 2-(1-(((R)-1-(3-((E)-
2-(7-chloroquinolin-2-yl)vinyl)phenyl)-3-(2-(prop-1-
en-2-yl) phenyl) propylthio) methyl) cyclopropyl) ac-
etamide (5) (Scheme 7).

Condensation of compound (8) with methyl 2-(1-
(mercaptomethyl) cyclopropyl)acetate in the presence
of cesium carbonate affords methyl 2-(1-(((R)-1-(3-
((E)-2-(7-chloroquinolin-2-yl) vinyl) phenyl)-3-(2-
(prop-1-en-2-yl) phenyl) propylthio) methyl) cyclopro-
pyl) acetate (6) (Scheme 8).

To conclude we have explored cost-effective com-
mercially viable and scalable alternative routes for the
synthesis of Montelukast sodium.

The experimental details for all the routes discussed
and spectral data for new compounds (3), (5), (6), (8)
available in supplementary material file.
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