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ABSTRACT

An alternate approach for the synthesis of leukotriene antagonist drug

substance Montelukast sodium is discussed.
© 2011 Trade Sciencelnc. - INDIA

INTRODUCTION

Montelukast sodiumisase ectiveleukotrienere-
ceptor antagonist whichinhibitscysteinyl leukotriene
CysLT, receptor. Itisuseful asanti-asthmatic¥, anti-
allergic, anti-inflammatory, cytoprotective agent and
henceuseful inthetreatment of angina, cerebra spasm,
glomerular nephritis, hepatic, endtoxemia, uveitisand
allograft rejection. Leukotrienesareagroup of local
harmones derived from arachidonic acid in the body
and representative examplesof leukotrienesinclude
leukotriene B4 (LTB4), leukotriene C4 (LTCA4),
leukotriene D4 (LTD4), and leukotriene E4 (LTE4).
Montel ukast sodium isdescribed chemically as[R-E]-
1-[[[1-[3-[2-(7-chloro-2-quinalinyl) ethenyl] phenyl]
-3-[2-(1-hydroxy-1-methylethyl) phenyl] propyl] thio]
methyl] cyclopropaneacetic acid andisstructurally rep-
resented asfigure 1.

Montelukast sodium isone of thetop 10 selling
drugsintheworld. Duetoitscommercia importance
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Figure 1 : Structure of [R-E]-1-[[[1-[3-[2-(7-chloro-2-
quinolinyl) ethenyl] phenyl] -3-[2-(1-hydr oxy-1-methylethyl)
phenyl] propyl] thio] methyl] cyclopr opaneaceticacid

several synthetic routes are reported“®. Most of the
synthetic routesaswell asintermediatesare protected
insevera patentsby variousgeneric companies. Itisa
stiff challengefor organic chemistsat thisjunctureto
designandternate nove synthetic routebifurcatingthe
most crowded patent protection. In thiscontext weare
successful indesigning various dternate cost-effective
methodsto synthesize M ontel ukast Sodium. Inour study
we havefocused on dternate approaches by replacing
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Montelukast Sodium

Scheme 1 : Reagentsand solvents: (a) M ethane sulphonyl
chloride, DIPEA/M DC (b) 2-(1-(mer captomethyl) cyclopr opyl)
acetonitrile, 25% NaOMein MeOH, DM F (c) 80% H2S04
(d)NaOH, M eOH, n-heptane

the claimed and costly intermediate 2-(1-
(mercaptomethyl) cyclopropyl) acetic acid with much
cheaper and commercidly availabledternatives.
Thefirgt approach (Scheme 1) involvesmesylation
of (9)-1-(3-((E)-2-(7-chloroquinolin-2-yl) vinyl) phe-
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Scheme?2 : Reagentsand solvents:. (a) 60% NaH, DM F, 2-(1-
(mer captomethyl) cyclopr opyl)acetamide (b) 80% H2S04;
(c) NaOH,MeOH

Scheme 3: Reagentsand solvents: (a) 15% n-butyl lithium
solutionin THF, M ethyl 2-(1-(mer captomethyl) cyclopropyl)
acetate (b) 80% H2S04; (c) NaOH, Aceticacid; (d) NaOH,
MeOH

nyl)-3-(2-(prop-1-en-2-yl) phenyl) propan-1-ol hydro-
chloride(2), [Hydroxy styrene] with methanesul phonyl-
chlorideto give (5)-1-(3-((E)-2-(7-chloro- quinolin-
2-yl)vinyl)phenyl)-3-(2-(prop-1-en-2-y1) phenyl)propyl
methanesulfonate (2a) and in Situ subjected to conden-
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Reagent and solvent : (a) Thionyl chloride, DMF
Scheme 4

D<COOH .DCHA
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Reagents and solvents: (a) Cesium carbonate, DMF, 2-(1-(mercaptomethyl)cyclopropyl)acetic acid,
Dicyclohexylamine (DCHA)

Scheme5
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Reagents and solvents: (a) NaOMe, DMF, 2-(1-(mercaptomethyl) cyclopropyl)acetonitrile
Scheme 6
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Reagents and solvents: (a) NaH, DMF, 2-(1-(mercaptomethyl) cyclopropyl)acetamide

Scheme 7
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Reagents and solvents: (a) Cesium carbonate, DMF, Methyl 2-(1-(mercaptomethyl) cyclopropyl)acetate

Scheme 8
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sation with 2-(1-(mercaptomethyl) cyclopropyl) aceto-
nitrileinthe presence of sodium methoxidesolutionin
methanol affords2-(1-(((R)-1-(3-((E)-2-(7-
chloroquinolin-2-yl)vinyl)phenyl)-3-(2-(prop-1-en-
2yl)phenyl) propylthio)methyl)cyd opropyl) acetonitrile
(3). The nitrile (3) was purified by column
chromotography and subj ected to one pot hydration of
the styrenemoi ety and hydrolysis of the nitrilegroup
with 80% H,SO, affords 2-[1-[1(R)-[3-[2(E)-(7-
chloroquinolin-2-yl)vinyl] phenyl] -3-[2-hydroxy-1-
methylethyl) phenyl] propyl sulfanylmethyl] cyclopropy]
acetic acid (4), asfree acid. The free acid (4) upon
treatment with d coholic sodium hydroxidesolution &f-
fordsMontelukast 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) acetamidein the presence of sodium hy-
dridein N,N-dimethylformamide affords 2-(1-(((R)-
1-(3-((E)-2-(7-chloroquinalin-2-yl) vinyl) phenyl)-3-
(2-(prop-1-en-2-yl) phenyl) propylthio) methyl)
cyclopropyl) acetamide (5), whichisfurther subjected
to hydration with 80% H_SO, followed by column
chromatography affords 2-[1-[1(R)-[3-[2(E)-(7-
Chloroquinolin-2-yl)vinyl] phenyl]-3-[ 2-hydroxy-1-
methylethyl) phenyi] propylsulfanylmethyi] cyclopropy]
acetic acid (4) as free acid. Treatment of (4) with
methanolic sodium hydroxide affordsMontel ukast so-
dium(2).

Thethird 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) cydo
propyl)acetatein the presence of 15% n-butyl lithium
solutionintetrahydrofuran affordsmethyl-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 issubjected further to
hydrationwith80% H,SO, and hydrolysiswith sodium
hydroxidefollowed by column purification affords 2-
[1-[1(R)-[3-[2(E)-(7-Chloroquinalin-2-yl)vinyl] phe-
nyl]-3-[2-hydroxy-1-methylethyl) phenyl] propylsul-
fanylmethyl] cyclopropyl] aceticacid (4). Treatment of
(4) with methanolic sodium hydroxide affords
Montelukast sodium ().
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In an aternate approach compounds (3), (5), (6),
and (7) are synthesized by an SN? reaction onthechloro
derivative(8). The(S) configured dcohol 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) (Scheme4). Surprisingly, thechird HPLC
revealed it to beamixture of 80% of desired S-isomer
and 20% of R-isomer. The unwanted R-isomer iseas-
ily removedin the subsequent stepsof the synthesis.

Condensation of compound (8) with 2-(1-
(mercaptomethyl)cyclopropyl)acetic acidinthe pres-
enceof cesum carbonate affords2-(1-(((R)-1-(3-((E)-
2-(7-chloroquinolin-2-y1) vinyl) phenyl)-3-(2-(prop-1-
en-2-yl) phenyl) propylthio) methyl) cyclopropyl)acetic
acid (7) whichisisolated as dicyclohexylamine salt
(Schemeb).

Condensation of compound (8) with 2-(1-
(mercaptomethyl) cyclopropyl) acetonitrileinthe 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)propyithio)methyf)cyclopropyl)
acetonitrile(3) (Scheme6).

Condensation of compound (8) with 2-(1-
(mercaptomethyl) cyclopropyl)acetamidein the pres-
enceof sodium hydrideaffords 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)acetatein 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) (Scheme8).

To concludewe have explored cost-effective com-
mercialy viableand scalable dternativeroutesfor the
synthesisof Montel ukast sodium.

Theexperimentd detail sfor dl theroutesdiscussed
and spectral datafor new compounds(3), (5), (6), (8)
avalablein supplementary materid file.

ACKNOWLEDGEMENT

Theauthorswish to thank themanagement of Aptuit
LaurusPvt. Limited for supporting thiswork.

Au Tudian Yournal



OCAIJ, 7(3) 2011

I.V.Sunil Kumar et al.

209

REFERENCES

[1] A.Markham, D.Faulds; Drugs, 56(2), 251, (1998).

[2]

[3]

[4]

M.Labelle, M.Bdley, Y.Gareau, J.Y.Gauthier, D.Guay,
R.Gordon, S.G.Grossman, T.R.Jones, Y.Leblanc;
Bioorg.Med.Chem.Lett., 5(3), 283, (1995).
M.J.Noonan, P.Chervinsky, M.Brandon, J.Zhang,
S.Kundu, J.Mcburney, T.F.Reiss; Eur.Respir.J., 11,
1232 (1998).

B.R.Reguri, S.Bollikonda, S.B.V.V.Chandra,
RK.Kaguri, SK.Aavula; US20050107612A1, (2005).

[5]
[6]
[7]
8]

—= Py/] Peper

A.Overeem, R.G.Gieling, J.Zhu, L.Thijs; WO
2005105749 A2, (2005).

M.L.Béelley, S.Leger, PRoy, Y.B.Xiang, M.Labelle,
D.Guay; EP 0480717 B1, (1991).

M.Bhupathy, J.M.McNamara, D.R.Sidler,
R.P.Volante, J.J.Bergan, EP 0737186 B1, (1994).
E.Shapiro, R.Yahalomi, V.Niddam-Hildesheim,
G.Sterimbaum, K.Chen; WO 2005105751 Al,
(2005).

e, Onganic CHEMISTRY
Au Tudian Yournal



