JP

JP

(CAS)

A
(JpP)
JpP
JpP
JpP
B
EP, USP
EP USP
EP USP
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methylstyrene impurity

Cl N

(1-{[((1R)-1-{3-[(1E)-2-(7-Chloroquinolin-2-
yhethenyl]phenyl}-3-[2-(1-methylethenyl)p
henyl]propyl)sulfanyllmethyl}cyclopropyl)

acetic acid

(1-{l(1R)-1-{3-[(1E)-2-(7- -2-
) ] }-3-[2-(1-
) ] ) ]
} )

sulfoxide impurity




(2-{[(1-{3-[(1E)-2-(7-Chloroquinolin-2-yl)ete
nyl]phenyl}-3-[2-(1-hydroxy-1-methylethyl)
phenyl]propyl)sulfinyllmethyl}cyclopropyl)
acetic acid

(A-{[(1-{3-[(AE)-2-(7- 2- )

] }-3-[2-(1- 1-
) ] )
] } )

michael adducts

X
Ch. 2P Nay -/J‘\4 H/—'S\X/
wﬂx
> HO CHs
HO,C =
(2-{[((1R)-1-{3-[(1R)-1-({[1-(Carboxymethyl)
cyclopropyllmethyl}sulfanyl)-2-(7-chloroqu

inolin-2-ylethyl]phenyl}-3-[2-(1-hydroxy-1-

methylethyl)phenyl]propyl)sulfanyllmethy
I}cyclopropyl)acetic acid
(1-{[((1R)-1-{3-[(1R)-1-({[1-(

) ] } )-2-
(7- 2- ) ] }
3-[2-(1- -1- )

] ) ] }

)

(A{[(AR)-1-{3-[(1S)-1-({[1-(Carboxymethyl)
cyclopropyllmethyl}sulfanyl)-2-(7-chloroqu

inolin-2-yl)ethyl]phenyl}-3-[2-(1-hydroxy-1-

methylethyl)phenyl]propyl)sulfanyllmethy
l}cyclopropyl)acetic acid
(1A[((AR)-1-{3-[(1S)-1-({[1-(
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(2-{[((1R)-3-(2-acetylphenyl)-1-{3-[(1E)-2-(7
-chloroquinolin-2-yl)ethenyl]phenyl}propyl
)sulfanyl]methyl}cyclopropyl)acetic acid

(2-H{[((AR)-3-(2- )-1-{3-[(1E)
-2(7- 2- ) ]
} ) ] }
)
cis-isomer

(2-{[((1R)-1-{3-[(12)-2-(7-Chloroquinolin-2-
ylhethenyl]phenyl}-3-[2-(1-hydroxy-1-meth
ylethyl)phenyl]propyl)sulfanyllmethyl}cycl
opropyl)acetic acid
(1-{[((1R)-1-{3-[(12)-2-(7- -2-
) ] }-3-[2-(1-
-1- ) ] )
] } )

HPLC

UsSP



EP
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MONTELUKAST SODIUM

Montelukastum natricum

C;eH . CINNaO,S M, 608
[151767-02-1]

IMPURITIES

Specified impurities- A, B, C, D, E, F, G.

Other detectable impurities (the following substances would,
if present at a sufficient level, be detected by one or other of
the tests in the monograph. They are limited by the general
acceptance criterion for other/unspecified impurities and,/or
by the general monograph Substances for pharmaceutical use
(2034). Tt is therefore not necessary to identify these impurities
for demonstration of compliance. See also 5.10. Control of
impurities in substances for pharmaceutical use): H, I.

AL [H[[(LS)-1{3-[(£)-2-T-chloroguinolin-2-yl)ethen-
yl]phenyl]-3-[2-{ I-hydroxy-1-methylethyl)phenyl]propyl]sul-
fanyl]methyl]cyclopropyl]acetic acid,

D. H[[(1R)-1{3{(LR)-1{[[1-(carboxymethyl)cycloprop-
yl]methyl]sulfanyl]-247-chloroquinolin-2-yl)eth-
yl]phenyl]-3-[2- L-hydroxy-1-methylethyl)phenyl]propyl]sul-

B. [1{[[( LR)-L-[3-[(£)-2(7-chloroquinolin-2:yl)ethen- fanyllmethyl]cyclopropyllacetic acid,
yl]phenyl]-3-[2< l-methylethenyl)phenyl]propyl]sulfan-
yl]methyl]cyclopropyl]acetic acid,

E. H[(1R)-1[3-[(15)-1-[[[ 1-{carboxymethyl)cycloprop-

C. [I{[[13(£)-247-chloroquinalin-2yl)ethen- yl]methyl]sulfanyl]-247-chlaroquinolin-2-yljeth-
yl]phenyl]-3-[24 I-hydroxy-1-methylethyl)phenyl]prop- yl]pheny]]—3-[2—(l-hydroxy-l-m(::thyl_ethyl]phenyl]pmpyl].sul-
yl]sulfinyl]methyl]cyclopropyl]acetic acid, fanyllmethyl]cyclopropyl]acetic acid,

F. [L{[[{1R})-3-(2-acetylphenyl)-1{3-[(£)-2-(7-chloroquinolin-2-
vl)ethenyl]phenyl]propyl]sulfanyl]methyl]cyclopropyl]acetic
acid,

H. [L{[[(1R)-1-[3-](E)-2-(7-chloroquinolin-2-yl)ethen-
yl]phenyl]-342-(methoxycarbonyl)phenyl]propyl]sulfan-
yllmethyl]eyclopropyllacetic acid,

[+]] . COH
H o
HO  CHy
and epimer at C* CHy
G. [L[[(LR)-1-[3-[(2)-2-(T-chloroquinolin-2-yl)ethen- I. (2RS)M 1[[(1R)-1-[3-[(E)-24{7-chloroquinolin-2-yl)ethen-
vl]phenyl]-3-[2-( 1-hydroxy-1-methylethyl)phenyl]propyl]sul- yl]phenyl]-3-[2- 1-hydroxy-1-methylethyl)phenyl]propyl]sul-
fanyl]methyl]cyclopropyl]acetic acid, fanylJmethyl]cyclopropyl](hydroxy)acetic acid.
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EP

"Montelukast Sodium

=
-
| N - (o]
CI/‘E/]:\/N;L\///‘ s T X
‘ e HO. ‘ P

HC  CHy

C35H35CINNa03S 608.17

Cyclopropaneacetic acid, 1-[[[1-[3-[2-(7-chloro-2-qui-
nolinyl)ethenyl]phenyl]-3-[2-(1-hydroxy-1-
methylethyl)phenyl]propyl]thio]methyﬁ(-, sodium salt, [R-,
E .

Sodiu;;'l 1-[[[(R)-m-[(E)-2-(7-chloro-2-quinolyl)vinyl]-c:-
[o-(1-hydroxy-1-methylethyl)phenethyl]benzyl]thio]
-methyl]cyclopropaneacetate [151767-02-1].

CasH3sCINO3S 586.18
Montelukast [158966-92-8].

Table 2
Relative Acceptance
Retention Criteria,
Name Time NMT (%)
Sulfoxide impuritya 0.4 0.2
Cis-isomerk 0.8 0.15
Michael Adducts 1< and 2¢ 0.9 0.15*
Montelukast 1.0 —
Methylketone impuritye 1.2 0.15
Methylstyrene impurityf 1.9 0.3
Any other individual impurity | 0.10
Total impurities —] 0.6

* These two impurities are not resolved by the method and need to be
integrated together to determine conformance.

a[1-[[[1 -[3-[(E)-2-(7-Ch|oroquinolin-Z-yl)ethenP/I]phen?/I]-3-[2-(1 -hydroxy-1-
methylethyl)phenyl]propyl]sulfinyllmethyl]cyclopropyl]acetic acid.

b 1-[[[(1R)-1-[3-[(2)-2-(7-Chloroquinolin-2-yl)ethenyl]phenyl]-3-[2-(1-
hy_céroxy-T -methylethyl)phenyl]propyl]sulfanylmethyl]cyclopropyl]acetic
acid.

< T-[[[TR)-T-[3-[(1R)-1-[[[1-(Carboxymeth I)cyclopropyl]methffl]sulfanyl]-z-
(7-chIoroc%uinolin-2-y|)ethy|]phenyl]fi3-[2- 1 -?’d roxy-1-methylethyl)phenyl]
propyl]sultanyllmethyl]cyclopropyl]acetic acid.

d 1-[[[(0T R)-T-[3-[(1 5)-1-[[[1-(Carboxymeth I)cyclopropyl]methrl]sulfanyl]-2-
(7-chIoroc%uinolin-Z-yI)ethyI]phenyI -3-[2-8% -fgfd roxy-1-methylethyl)phenyl]
propyl]sultanyllmethyl]cyclopropyl]acetic acid.

e [1-[[[(1 R)-3-(2-Acetylphenyl)-1-[3-[(E)-2-(7-chloroquinolin-2-yl)ethenyl]
phenyl]propyl]sulfanyl]methyl]cyclopropyl]acetic acid.

F1-[[[(T1 R)-1-[3-[(E)-2-(7-Chloroquinolin-2-yl)ethenyl]phenyl]-3-[2-(1-
methylethenyl)phenyl]propyl]sulfanyllmethyl]cyclopropyl]acetic acid.

USP
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