(, IJARSCT ISSN (Online) 2581-9429

~( " International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)
IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal

Orange Peel Waste Serves as an Effective Catalyst
in the Straightforward Synthesis of Certain

Benzimidazole

Komal Patil', Anushka Mhatre’, Maryappa Sonawale’, Gurumeet C Wadhawa®
Student Department of Chemistry, Veer Wajekar ASC College, Phunde, Uran, Raigad'?
Assistant Professors Post Graduate Department of Chemistry, Veer Wajekar ASC College, Phunde, Uran, Raigad’

Abstract:The biological and other actions of benzimidazole and its derivatives span a fairly wide range.
They consist of many different activities, such as those that are anti-inflammatory, anthelmintic, fungicidal,
and anti-parasitic. In this study, we created a number of substituted benzimidazole derivatives by
synthesising them from waste orange peels that contain an organic acid those catalyses the process. High
purity and exceptional yield are provided by this.
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I. INTRODUCTION

In the production of pharmacological and bioactive compounds, benzimidazole and imidazole are crucial and practical
intermediates [1-10]. Many antivirals, antimalarial, antifungal, antiparasitic, and other therapeutic and
pharmacological compounds include the benzimidazole ring [10—14]. For the synthesis of 2-substituted benzimidazole,
there are two general approaches [8—19]. The most often used technique is the condensation reaction of o-
phenylenediamine [11-15] with carboxylic acids or their derivatives, such as nitriles, imidates, or orthoesters [16—19],
when combined with extremely high temperatures, microwave radiation, or strongly acidic conditions. The second
includes the alternating condensation of o-phenylenediamine with an aldehyde, which results in an oxidative
cyclocondensation reaction of Schiff bases.

The creation of benzimidazoles has involved the employment of a variety of oxidants and catalysts. Despite the fact
that many of these procedures have been successful, some of them have one or more drawbacks, such as low yields,
the use of volatile or toxic organic solvents, the demand for excessive amounts of catalysts or reagents, the need for
specialised equipment, or unpleasant reactions. conditions. Thus, it remains a difficult research task to develop a
practical, highly productive, and environmentally friendly method for the synthesis of benzimidazoles. We wish to
describe a straightforward process for the manufacture of 2-arylbenzimidazoles utilising the condensation reaction of
o-phenylenediamine in light of the important biological activity of benzimidazoles and in accordance with our research
work in the synthesis of this ring system [20-24]. aromatic aldehydes, etc. discarded orange peels act as a catalyst
when present.
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Experimental

The method using paraffin tubes is used to record melting points. TMS served as the internal standard and CDCI3
served as the solvent as NMR spectra were collected using a Bruker Advance I 300 NMR spectrophotometer. With a
Shimadzu FTIR spectrophotometer, IR spectra in the frequency range of 4000-450 cm-1 were captured in Nujol mull.
S.d.fine chemicals were used. By using thin layer chromatography on silica gel G plates, the compound's purity was
examined. [25-27]

Experimental procedure for synthesis of 2 substituted benzimidazole derivative

Add 10 mmol of a substituted aromatic aldehyde, 10 mmol of orthophenyldiamine, and 3-5 ml of the juice from used
orange peels to the mixture. exposed for 20 to 50 seconds, in three batches of ten seconds, to a chemical reaction in a
microwave. Via thin layer chromatography, the reaction is being watched. Water is added once the reaction is
finished, and the product is extracted in an organic solvent such dichloromethane and refined over silica. Around 85—
90% of the product was obtained with good purity. There is no adverse effect. The catalyst is recycled and utilised five
to six times.

Observation Table
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I1. DISCUSSION

We have created a green synthesis method for benzimidazole derivatives. Waste orange peels are used as a catalyst.
They contain various acids that lead to the condensation of orthophenyldiamines with aromatic aldehydes. Produced
with good yield and purity.

ACKNOWLEDGMENT

All Authors are Thankful to the Principal of College Dr. P. G. Pawar sir and the RayatShikshan Sanstha for Providing
the Support for Research work.

1.
[2].
[31.
[4].
[3].
[6].
[71.
8]
[91.

[10].

[11].

[12].

[13].

REFERENCES
Fokas, D.; Li, J.; Yu, L.; Baldino, C. M. Synthesis 2005, 1, 0047.
Songnian, L.; Lihu, Y. Tet. Lett. 2005, 46, 4315.
Nag, Y.; Sarris, K.; Sauer, D. R.; Djuric, S. W. Tet. Lett. 2006, 47, 4823.
Benincori, T.; Sannicolo, F. J. Het. Chem. 1998, 25, 1029.
Bourgrin, K.; Loupy, A.; Soufiaoui, M. Tetrahedron 1998, 54, 8055.
Ben-Alloum, A.; Bakkas, S.; Soufiaoui, M. Tet. Lett. 1998, 39, 4481.
Das, B.; Holla, H.; Shrinivas, Y. Tet. Lett. 2007, 48, 61.
Shinde, D. B.; Nagawade, R. R. Ind. J. Chem. Sec.B 2007, 46B, 349.
Nitin A. Mirgane, Vitthal S. Shivankar, Sandip B. Kotwal, Gurumeet C. Wadhawa, Maryappa C. Sonawale,
Degradation of dyes using biologically synthesized zinc oxide nanoparticles, Materials Today: Proceedings,
Volume 37, Part 2021, 849-853, ISSN 2214-7853, https://doi.org/10.1016/j.matpr.2020.06.037.
Nitin A. Mirgane, Vitthal S. Shivankar, Sandip B. Kotwal, Gurumeet C. Wadhawa, Maryappa C. Sonawale,
the Waste pericarp of ananas comosus in green synthesis zinc oxide nanoparticles and their application in
wastewater treatment, Materials Today: Proceedings, Volume 37, Part 2, 2021, 886-889, ISSN 2214-7853,
https://doi.org/10.1016/j.matpr.2020.06.045.
Shubhada S. Nayak, Nitin A. Mirgane, Vitthal S. Shivankar, Kisan B. Pathade, Gurumeet C. Wadhawa,
Adsorption of methylene blue dye over activated charcoal from the fruit peel of plant hydnocarpuspentandra,
Materials Today: Proceedings, Volume 37, Part 2, 2021, 2302-2305, ISSN 2214-7853,
https://doi.org/10.1016/ j.matpr.2020.07.728.
Patil, D.D.; Mhaske, K.D.; Wadhawa, C.G., Antibacterial and Antioxidant study of Ocimumbasilicum
Labiatae (sweet basil), Journal of Advanced Pharmacy Education & Research (2011) 2, 104-112.
Dinanath PD, Gurumeet WC, 2013. Antibacterial, antioxidant and antiinflammatory studies of leaves and
roots of Solanum xanthocarpum. Unique J Ayurvedic Herb Med (2013) ;( 3):59-63.

Copyright to IJARSCT 7 1ssn N 45

www.ijarsct.co.in

< 2581-9429 |

B\ IJARSCT /5




(X
¥

IJARSCT

IJARSCT ISSN (Online) 2581-9429

International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)

International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal

Impact Factor: 7.301 Volume 3, Issue 3, March 2023

[14]. Dynashwar K. Mhaske, Dinanth D. Patil, Gurumeet C. wadhawa. Antimicrobial activity of methanolic extract
from rhizome and roots of Valerianawallichii. International Journal on Pharmaceutical and Biomedical
Research, 2011; 2(4):107- 111

[15]. Patil DD, Mhaske DK, Gurumeet MP, Wadhawa C. Antibacterial and antioxidant, anti-inflammatory study of
leaves and bark of Cassia fistula. Int J Pharm 2012; 2(1):401-405.

[16]. G. C. Wadhawa, M. A. Patare, D. D. Patil and D. K. Mhaske, Antibacterial, antioxidant and anti-
inflammatory studies of leaves and roots of Anthocephaluskadamba. Universal Journal of Pharmacy, 2013.

[17]. Shubhada S. Nayak, Nitin A. Mirgane, Vitthal S. Shivankar, Kisan B. Pathade, Gurumeet C. Wadhawa,
Degradation of the industrial dye wusing the nanoparticles synthesized from flowers of plant
Ceropegiaattenuata, Materials Today: Proceedings, Volume 37, Part 2, 2021, Pages 2427-2431, ISSN 2214-
7853, https://doi.org/10.1016/j.matpr.2020.08.274.

[18]. G. C. Wadhawa, V. S. S. Hivankar, Y. A. Gaikwad, B. L. Ingale, B. R. Sharma, S. S. Hande, C. H. Gill and L.
V. Gavali, Eur. J. Pharm. Med. Res., 3, 556 (2016).

[19]. Patil DD, Mhaske DK, Patare MA and Wadhawa GC: Antibacterial and antioxidant, anti-inflammatory study
of leaves and root Delonix regia. International Journal of chemical and pharmaceutical sciences 2014; 3: 131-
5

[20]. Patil DD, Mhaske DK, Patare MA and Wadhawa GC: Antibacterial and antioxidant, anti-inflammatory study
of leaves and root Delonix regia. International Journal of chemical and pharmaceutical sciences 2014; 3: 131-
5

[21]. Clark, J.H.; Tavener, S.J. Alternative Solvents: Shades of Green. Org. Process Res. Dev. 2007, 11, 149-155.
[CrossRef]

[22]. Procopio, A.; Dalpozzo, R.; De Nino, A.; Maiuolo, L.; Nardi, M.; Romeo, G. Mild and efficient method for
the cleavage of benzylidene acetals by using erbium (III) triflate. Org. Biomol. Chem. 2005, 3, 4129-4133.
[CrossRef] [PubMed]

[23]. Procopio, A.; Dalpozzo, R.; De Nino, A.; Nardi, M.; Oliverio, M.; Russo, B. Er(OTf)3 as new efficient
catalyst for the stereoselective synthesis of C-pseudoglycals. Synthesis 2006, 15, 2608-2612. [CrossRef] 28.
Procopio, A.; De Luca, G.; Nardi, M.; Oliverio, M.; Paonessa, R. General MW-assisted grafting of MCM-41:
Study of the dependence on time dielectric heating and solvent. Green Chem. 2009, 11, 770-773. [CrossRef]

[24]. Procopio, A.; Cravotto, G.; Oliverio, M.; Costanzo, P.; Nardi, M.; Paonessa, R. An Eco-Sustainable Erbium
(IIT)-Catalysed Method for Formation/Cleavage of O-tert-butoxy carbonates. Green Chem. 2011, 13, 436—
443, [CrossRef]

[25]. N. A. Mirgane, A. Chandore, V. Shivankar, Y. Gaikwad and G. C. Wadhawa, "Phytochemical Study and
Screening of Antioxidant, Anti-inflammatory TyphoniumFlagelliforme," Res. J. Pharm. Technol., 14(5),
2021, 2686-2690.

[26]. Patil, Dinanath D., Gurumeet C. Wadhava, and Arun K. Deshmukh. "One Pot Synthesis of Nitriles from
Aldehydes and Hydroxylamine Hydrochloride Using Ferrous Sulphate in DMF Under Reflux Condition."
Asian Journal of Chemistry 24.3 (2012): 1401.

[27]. Patil DD, Mhaske DK, Wadhawa GC. Green Synthesis of 3,4dihydropyrimidinone using ferrous sulphate as
recyclable catalyst, Journal of Pharmaceutical Research and Opinion, 2011; 1(6): 172—-174.

Copyright to IJARSCT 7 1ssn N 46

www.ijarsct.co.in

< 2581-9429 |

B\ IJARSCT /5




