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PAPER INFO ABSTRACT

Article history: In this paper, a modified and scalable method for the preparation of montelukast
Received: 05/Jun/2025 (Singulair, a famous drug demonstrated for the chronic and prophylaxis therapy of asthma)
Revised: 26/Aug/2025 is presented based on a new and useful method for performing substitution reactions. The

Accepted: 31/Aug/2025 process of preparing montelukast by this method is a practical and economical method,

and minimize an amount of impurities and lets the efficient production of montelukast and

Keywords: its scale-up. In this study, the synthesis of montelukast using a new reagent called dichloro
Montelukast sodium, imidazolidine dione (DCID) to activate the C-O bond of alcohols has been investigated.
asthma, Dichloroimidazolidine dione (DCID) alone promoted the reactions and no additional metal
DCID, catalyst was required. The structures of the synthesized compounds were identified using

C-0 bond activation,
nucleophilic ~ substitution
reaction.

the comparison of melting point and NMR spectra. The innovation of the present work is
related to the application of DCID for the first time to activate the C-O bond of alcohols
and use in the relevant reactions.
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DCID: White solid; mp 174-176 °C [16]: *H-NMR (400 MHz, CDCI3): § (ppm) = 3.97-4.00 (m, 2H),

2.02-2.10 (m, 4H, Cy), 1.73-1.87 (m, 4H, Cy), 1.71-1.75 (m, 4H, Cy), 1.66-1.69 (m, 2H, Cy), 1.17-
1.36 (m, 6H, Cy). 13C-NMR (100 MHz, DMS0-d6): 6 =157.3,115.2, 51.5, 29.5,25.6, 25.2 ppm. Anal.
calc. for C1sH22CI2N20; (333.25): C 54.06, H 6.65, N 8.41; found: C 54.10, H 5.57, N 8.35.

¥ S 2w b LT

Pale yellow solid. IR Spectrum (KBr, cm-1): 3325, 3069, 2975, 2861, 2491, 1813, 1598, 1492, 1444,
1305, 1228, 1147, 1065. *H-NMR (300 MHz, CDCls): 7.12-7.17 (m, 2H, vinyl CH), 7.18-7.23 (m, 3H,
vinyl CH of Ar), 7.25-7.37 (m, 2H, CH of Ar), 7.40-7.44 (m, 2H, CH of Ar), 7.47-7.56 (m, 2H, CH of
Ar), 7.59-7.69 (m, 2H, CH of Ar),8.03-8.05 (m, 2H, CH of Ar), 4.67-4.71 (m, 1H, CH-CI), 4.02 (s, OH),
3.21 (m, 2H, CH; Benzylic), 2.13 (m, 2H, CH,), 1.69 (s, 3H, CHj3), 1.66 (s ,3H, CHs) ppm. *CNMR
(75 MHz, CDCls): 157.30, 148.92, 145.83, 140.59, 136.63, 136.51, 135.89, 131.82, 129.19, 128.80,
127.67,127.44, 126.72, 126.01, 125.93, 125.13, 119.89, 74.53, 73.31, 42.36, 32.47, 32.36, 30.01 ppm.
Anal. calc. for Co9H27CIoNO (476.44): C 73.11, H 5.71, N 2.94; found: C 73.04, H 5.65, N 2.89.

D Sy (P b 3IGT

White to cream solid; mp 135-138 °C [17]; IR Spectrum (KBr, cm-t): 3402, 2981, 2918, 1592, 1491,
1402, 1233, 1139, 1065. *H-NMR (300 MHz, CDCls): 6.94-7.03 (m, 2H, vinyl CH), 7.17-7.29 (m, 5H,
CH of Ar), 7.34-7.40 (m, 4H, CH of Ar), 7.47-7.61 (m, 3H, CH of Ar), 7.93-7.97 (m, 1H, CH of Ar),
3.95 (1H, OH alcoholic), 3.21-3.27 (m, 1H, CH), 2.30-2.67 ( m, 6H, 3CH,), 2.19 (m, 2H, CH; of
COOH), 1.55 (s, 3H, CHg), 1.50 (s, 3H, CHs), 0.85-0.9 (m, 4H, 2 CH; of cycloprpyl ring) ppm. Anal.
calc. for CssHssCINOsS (586.19): C 71.72, H 6.19, N 2.39; found: C 71.68, H 6.14, N 2.34.

\Al



VP f olasl VO o)l b Jlw 39 8O (oot aloxo

S5 aomi-¥
Jd Cuzr clie (2300 5 ad ool drwgs DCID 5l eslitul b conlS'y) aiige (g9 ls i Coddao b (imghy cnl 5
lr 28 e eizren 5 lallsalge Dlitin 5l 5950l ol (Byee CnlSe) alise 5o lo 3w sl poo £53 SN 008
il Sy plxl Cuz | ladSUl 1 loo i b Glgi oo byl b cad (oo edlitel (STl 098 (p,5 Jlud
Oligiog ol pll (il Jgame LSi5 pas qedle (2STy Ll )l ass 003k b (Sg,lo DlaS 5 500 s )0 (Jwgoains
b 50 plaglinizes 09,5 50 sia (Sojlg 5 (2loond olsm b DCID jleslinul b Soo JT sla ziSTy 050 50 oy

2 algs sl T = sans| )8 g Cel ploxil

S g g -0

S oo (9,08 Dladn g pole oKl (goime 5 s3le slaculem 4SSl allie Bt 5 caliwsno
Ak 9 @bo Cuw yed -F

[1] Peyvandi, P., Peyvandi, H., & Amoozadeh, M. (2017). A New Synthesis for new Class of Opagque
Compounds in Radiography. Applied Chemistry Today, 4(12), 46-50. (in Persian)
[2] Ghasemi, M. H., Kosari, E., Hosseinbeiki, M., Hosseini, S. K., & Shafiei, A. (2018). Applied
Chemistry Today, 91-102. (in Persian)
[3] Rouhi, M., Asghari, S., & Ghanbarimasir, Z. (2024). Synthesis, biological investigation, and
docking studies of benzimidazole derivatives as butyrylcholinesterase and acetylcholinesterase
inhibitors. Applied Chemistry Today, 19(71), 247-266. (in Persian)
[4] Besharat, M., Arab-Salmanabadi, S., & Moradi, O. (2020). Synthesis and Characterization of a
Three Rings Heterocyclic Spiro Furan and Evaluation of its Cytotoxicity Properties on G-292 Cell
Lines. Applied Chemistry Today, 16(60), 25-36. (in Persian)
[5] Sabbaghzadeh, R., Moradi, M., Momeni-Moghadam, M., & Maleki, B. (2023). Evaluation of the
results of chromen drug derivatives and their effect on colon cancer. Applied Chemistry Today, 18(67),
181-194. (in Persian)
[6] Labelle, M., Belley, M., Gareau, Y., Gauthier, JY., Guay, D., Gordon, R., Grossman, SG., Jones,
TR, &
Leblanc, Y. (1995). Discovery of MK-0476, a potent and orally active leukotriene Da receptor
antagonist devoid of peroxisomal enxyme induction. Bioorg Med Chem Lett .5(3): 283-288.
[7] Schoors, DF., De-Smet, M., Reiss, T., Margolskee, D., Cheng, H., Larson, P., Amin, R., & Somers,
G. Single dose pharmacokinetics, safety and tolerability of MK-0476, a new leukotriene D4-receptor
antagonist, in healthy volunteers. (1995). Br J Clin Pharmacol, 40(3): 277-280.
[8] Markham, A., & Faulds, D. Montelukast in the treatment of asthma and allergic rhinitis. (1998).
Drugs ,56(2): 251-256.

\Al



OySes g (6 i (DCID) (sl 63 c2dglomosl 945" (9 3l oolistwl b cowlSl digo (59,15 i

[9] Noonan, MJ., Chervinsky, P., Brandon, M., Zhang, J., Kundu, S., Mcburney, J., & Reiss TF. (1998).
Montelukast, a potent leukotriene receptor antagonist, causes dose-related improvements in chronic
asthma. Montelukast Asthma Study Group. Eur Respir J, 11(6): 1232-12309.

[10] Harrington, P. (2011). Development of an efficient and practical approach for the synthesis of
Montelukast Sodium Intermediate. John Wiley & Sons, 6, 164—216.

[11] Young, R. (2012). Discovery and Development of Montelukast. John Wiley & Sons, 8, 154-195.

[12] Harrington, PJ., & Hoboken, NJ. (2011). Pharmaceutical Process Chemistry for Synthesis:
Rethinking the Routes to Scale-Up. John Wiley & Sons, 164-216. (b) Young, R., Huang, X., Aslanian,
R. G., Hoboken, NJ . (2012). In Case Studies in Modern Drug Discovery and Development. John Wiley
& Sons, 154-195.

[13] Schilter, D,. & Bielawski, C. W. (2016). Synthesis of a 2,2-Dichloroimidazolidine-4,5-dione and
its Application in a Chlorodehydroxylation, Organic Syntheses, 93, 413-421.

[14] Suri S, Sarin G. S., & Mahendru, M. (2006). A process for synthesizing diol (viii)-an intermediate
of montelukast sodium. PCT Patent Application, 80(8), 3891-3901.

[15] Albaneze-Walker, J. E., Chen, Y., Humphrey, G., Krska, S., Tan, L., Itoh, T., Funane, S.,
Yokozawa, T., & Kobayashi, T. (2014). An Enantioselective Formal Synthesis of Montelukast Sodium.
PCT Patent Application, 8, 3891-3901.

[16] Gao, Y., Liu, J., Guo, T., Xu, S., Zhu, H., Wei, F., Chen, S., Gebru, H., & Guo, H. (2018).
Dichloroimidazolidinedione-Activated Beckmann Rearrangement of Ketoximes for Accessing Amides
and Lactams. The Journal of Organic Chemistry, 83, 2040-2049.

[17] Saravanan, M., Satyanarayana, B., & Pratap-Reddy, B. (2013). New and Practical Synthesis of
Montelukast Sodium, an Antiasthmatic Drug. Synthetic Communications, 43(15), 2050-2056.

\Al


http://dx.doi.org/10.1080/00397911.2012.684755
http://dx.doi.org/10.1080/00397911.2012.684755




