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Abstract

um granules based on HPLC-MS/MS. The related substances of the already marketed montelukast sodium gran-
ules( Singulair, 4 mg) were firstly separated and identified by HPLC-MS/MS method, and their chemical struc-
tures and sources were confirmed according to the pulished synthesis process and degradation studies. The results

The aim of this paper was to study the species and sources of related substances in montelukast sodi-

revealed that there were 7 related substances, whose chemical structures and sources were confirmed based on the
MS/MS technique and the related literature. Impurity 7, montelukast quinoline ring oxynitride, had not been
reported. This study systematically analyzed the related substances in the commercical product, which provides

useful information for the development and quality control of the product.
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Figure 1 Montelukast sodium granule related substances and impurity
references positioning
A ; Montelukast sodium granule impurity spectrum ; B ; Montelukast + im-

purity references (B-G)
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Table 1 Mass spectra results of montelukast sodium related substances
Compd. t/min [M+H]*(m/z) Secondary fragment ion (m/z* ) References/M

Montelukast 20. 1 586 — —
1 9.9 602 440,472,584 C/601. 21

2 10. 8 602 440,472,584 —
3 17.8 586 422,440,568 G/585. 21
4 19. 1 732 311,343,456 ,586 E/731.25
5 19.3 732 311,343,453 ,569 D/731.25
6 25.6 568 — B/567.20

7 26.9 602 131,157,294 ,438 —
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Figure 2 Mass spectra of montelukaste sodium releated substance (A-H)

A :Impurity 1 ;B :Impurity 2 ;C:Impurity 3 product ion;D;Impurity 4;E ; Impurity 5;F : Impurity 6 ; G; Impurity 7 ; H; Impurity 7 product ion
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Exact Mass: 294.07
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Chemical Formula: C;,H,5"
Exact Mass: 157.10
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/ Chemical Formula: C35H3cCINO,S CO,H
Exact Mass: 601.21
O, [
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Chemical Formula: C;oH;;*
Exact Mass: 131.09

Figure 3  Structure analysis of impurity 7

MeSO,Cl
—
(i-pr),NBr

Montelukast mother nucleus

%OjOH
S

o0

Dicyclohexylamine

Montelukast

L ——

Chemical Formula: C,,H,;CINO,;S*
Exact Mass: 438.09

Oy OH

Side chain acid

BuLi

Methyl sulfonate

Os_ _OH
H
N
%j/ O/ \O 1)ACOH
S ’

2)NaOH

Montelukast dicyclohexylamine

ONa

Montelukast sodium

Figure 4 Synthesis pathway of montelukast sodiums
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Impurity 4
Chemical Formula: C4;HsCINOsS,
HS Exact Mass: 731.25
D ———————
BULI
Methyl sulfonate
Chemical Formula: C3,H;,CINO4S
Exact Mass: 535.16
Impurity 5
Chemical Formula: C4;HsCINO5S,
Exact Mass: 731.25
Figure 5 Formation route of impurities 4 and 5
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Montelukast mother nucleus
Chemical Formula: C,9H,3CINO,
Exact Mass: 457.18

Figure 6 Formation route of impurity 6 of montelukast sodium
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Figure 7 Degradation experimental chromatography
a:Oxidative degradation; b Light degradation; ¢ Acid degradation; d:
Thermal degradation ;e Alkaline degradation

CO,H
Impurity 1
S Chemical Formula: C35H3,CINO,S
Oxidation Exact Mass: 60121
Montelukast
Chemical Formula: C35H;34CINOsS
Exact Mass: 585.21
Impurity 2
Chemical Formula: C35H3,CINO,S
Exact Mass: 601.21
Figure 8 Formation route of impuritys 1 and 2
Ilumination

Montelukast (trans)
Chemical Formula: C35H;4CINO3S
Exact Mass: 585.21

Figure 9 Formation route of impuritys 3 of montelukast sodium

Impurity 3
Chemical Formula: C35H34CINO3S
Exact Mass: 585.21

Montelukast (cis)
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Montelukast
Chemical Formula: C35H;,CINO;S
Exact Mass: 585.21

Figure 10  Acid degration pathway of montelukast sodium
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