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chemist in the form of new reactions that are not possible using

synthesis has been growing during the recent years.*?
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440016. purities. Since many synthesis reactions require at least one or more

heating steps for long time periods, these optimizations are often

difficult and time- consuming.”

Microwave-assisted heating under controlled conditions has been shown to be a valuable
technology for any application that requires heating of a reaction mixture, since it often
dramatically reduces reaction times — typically from days or hours to minutes or even
seconds. Compounds can therefore be rapidly synthesized in either a parallel or (automated)

sequential way using this new promising technology.!!

Microwave-assisted organic synthesis has revolutionized organic synthesis. Small molecules
can be built in a fraction of the time required by classical thermal methods. As a result, this
technique has rapidly gained acceptance as a valuable tool for accelerating drug discovery

and development processes.™
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Microwave (MW) irradiation, an unconventional energy source, has been used for a variety
of applications including organic synthesis, wherein chemical reactions are accelerated

because of selective absorption of MW energy by polar molecules.®

The microwave assisted reactions occur more rapidly, safely and with higher chemical

yields. !

Microwave-assisted organic synthesis (MAQS) is now entering the new technologies area as
a tour de force in process, medicinal and combinatorial chemistry. We hope to demonstrate in
this review the utility of this technique, and the potential that this methodology can give to

the bench chemist.™

The chief features of the microwave reactions are the enhanced selectivity, much improved

reaction rates, milder reaction conditions and formation of cleaner products.!*"!
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Fig. 1 :- Principle of microwave.

2. Benzimidazole
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Benzimidazole is a heterocyclic aromatic organic compound. Benzimidazole moieties are a
very important class of heterocyclic compounds that have many applications in

pharmaceutical chemistry. This compound is bicyclic in nature which consists of the fusion

of benzene and imidazole. Nowadays is a moiety of choice which possesses many
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pharmacological properties. The most prominent benzimidazole compound which serves as
[11]

an axial ligand for cobalt in vitamin B12 in nature is N-ribosyl-dimethylbenzimidazole.
Benzimidazole derivatives were synthesized (In 1991) by derivatization at N-H of
benzimidazole by electron donating group and substitution with long chain of propyl,
acetamido, thio, thiazole-amino, tetramethylpiperidine on pyridine resulting in good antiulcer
activity.[!#*?]

They are used in clinical medicine Based on their broad biological functions as anti-ulcer,

anti- tumor and anti-viral agents.™!

A. Michiletonilliet. al, synthesized antiviral activity of Benzimidazole derivatives. Antiviral

activity of 2-phenylbenzimidazole derivatives.™!
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Heteroaryl = furan-3-yl; pyridin-2-yl R’ = OH, NH-R

B. KUS Canan, Synthesis of Some New BenzimidazoleCarbamate Derivatives for Evaluation

of Antifungal Activity.!®!
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R= Cl, 4-morpholinyl, 1-pyrrolidinyl, 3- methylpiperidin-1-yl, (pyridin-3-ylmethyl)- amino.
C. DT Nannapaneni, Atyam VSSS Gupta, Ml Reddy, and RaiduChSarva et.al., Synthesis,

Characterization, and Biological Evaluation of Benzimidazole Derivatives as Potential

Anxiolytics.M"
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D. Balram Soni, Mahendra Singh Ranawaet.al., synthesis and in vitro antitumor activity of
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benzimidazole derivatives.™*®!

o8

E. Khan Farhan. R., Asnani A. J.et.al., Synthesis and Antiulcer, Anti-secretory Activity of

Some New substituted 2-(Pyrimidinylsulfinyl) Benzamidazole Derivatives.™
1

R r.d\ ;P
bt
T~
H M"‘f =4

=N

HC

3. Experimental section

All chemicals were purchased from LOBA CHEMIE Solvents used for the chemical
synthesis acquired from commercial sources were of analytical grade and were used without
further purification unless otherwise stated. Reactions were monitored by TLC, which was
performed with preparative TLC method on glass slide. NMR spectra were recorded on
Bruker Advance DPX (400 MHz) spectrometer. Chemical shift are reported in parts per
million (ppm) units relative to tetramethylsilane (TMS) as internal standard. Coupling

constant (J) are reported in Hertz (Hz).
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4. Synthesis of benzimidazole
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A. Conventional method for synthesis of benzimidazole
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Procedure

o-phenylenediamine (0.25 mol) and 90 per cent formic acid (0.34 mol) was placed in a

250 ml round bottom flask.

It was heated on water bath for 2 hr at 100°C (reaction mixture monitor by TLC)

Cooled and added 10% NaOH slowly with constant rotation of flask (until the reaction

mixture is alkaline to litmus)

Filter and wash with 25 ml water.

Crude product was dissolved in 400 ml of boiling water + 2g of decolourising carbon

(charcoal) for 15 min. filter it and filtrate allowed to cool in ice water to get pure

benzimidazole.

Time ( Min) Yield (%)
30 min NR
60 min NR
90 min NR
120 min 74
150 min 84.56
180 min 85

B. Microwave assisted synthesis of benzimidazole
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Procedure

o-phenylenediamine(0.25 mol) and 90 per cent formic acid (0.34 mol) placed in a 250 ml

round bottom flask.

www.wipr.net | Vol 10, Issue 6, 2021. |

1ISO 9001:2015 Certified Journal

1621



[ Parag et al.

World Journal of Pharmaceutical Research ]

e The mixture was heated in microwave at 100 °C for 4 minutes. (Reaction mixture monitor

by TLC).

e Cooled and added 10% NaOH slowly with constant rotation of flask (until the reaction

mixture is alkaline to litmus)

e Filter and it was washed with 25 ml of water

e Crude product was dissolved in 400 ml of boiling water, added 2g of decolourising

carbon (charcoal) for 15 min. filter it and filtrate allowed to cool in ice water to get pure

benzimidazole.

Time (min)

Yield (%)

No reaction

90

88

OO IN

91

90
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Fig. 2:- Microwave assisted synthesis.

5. Purification

Product was confirmed by TLC using Ethyl acetate: Hexane (5:5) and purification was done

by column chromatography.
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Fig. 4:- Column separation.

Fig. 5:- Separated component fluids. Fig 6:- Workup.

6. Characterization

A. Priliminary studies

Tests Observations Inference

State Solid Crystalline in nature
Colour Creamish white -

Odour Odourless -

Flame tests Non-luminous flame Aromatic in nature
Soda lime Test Liberation of ammonia Amides are present
Litmus paper test Red litmus turning blue | Basic in nature
Solubility Test Insoluble in water -
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B. Functional group detection.

Test Observation Infeence
Take smple, add about 5 | Ammonia was evolved | Amide present
ml of 10% sodium
hydroxide solution and
boil.

C. Element detection.

Test Observation Inference

Test for nitrogen: Take | Greenish blue colour ppt | Nitrogen was present
1-2 ml filtrate and add was observed
few crystals of ferrous
sulphate. Boil gently,
acidify with dilute
sulphuric acid.

7. Spectroscopical study
» UV spectroscopy

No. P Wawvelength Abs. Description
1 ) 340,20 0.0
2 ) 332.00 0.0
aafb s 1 3 & 276.60 28
/ V\ N 4 [ 27220 25
Il / | 5 [ 26640 238
. AN ‘HI \ & [ 250.60 3.0
E zn-/ | / /| ] 7 @ 231 40 30
[\ | B ) 213,40 78
‘-‘ 9 [) 3243 00 0.0
| \ 10 o 337.60 00
1ot |‘ ] 11 ) 776.00 18
\ 12 () 267.40 27
\ 13 (1) 260.00 25
o ‘ N ‘ 4 ) 24840 30
200.00 250.00 0000 35000 40000 15 [+ ] 220.40 1.5

«+ Benzimidazole shows Amax at 213.40 nm

> Mass spectroscopy

+«+ Calculated m/z is 118.139 and found m/z of the given sample is 119.
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» C-NMR

» H-NMR

0,

% 1 H NMR (400 MHz, CDCl3) 8 7.6 (¢, 2H), 7.2 (s, 3H), 4.7 (s, 1H).

> IR

T T T T T T
4000 3000 2000 1500 Looo 500

Rl

< The IR value of NH stretch found to be 3100 cm ™
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8. SUMMARY

» The synthesis of benzimidazole from o- phenylenediamine by conventional method was
affordable but it has given less yield as compared to microwave assisted synthesis.

» The conventional method is a time consuming process.

» The microwave assisted synthesis of benzimidazole has given good yield i.e. 95%.

» The benzimidazole synthesis was preliminary confirmed by TLC using Ethyl acetate:
Hexane (50:50) as a mobile phase.

» Again it was confirmed by element detection and functional group detection.

> Element detection shows the presence of nitrogen and functional group detection
confirmed the presence of amine.

» Final confirmation was done by spectroscopic method i.e. UV, IR, NMR, MASS.

9. CONCLUSION

» The microwave assisted synthesis of benzimidazole is more efficient than the
conventional method of synthesis.

» The microwave assisted synthesis is very less time consuming method (i.e. the reaction
completed within 4 min).

» Microwave assisted synthesis give more yield than the conventional synthesis method.

> In microwave assisted synthesis there is no loss of reactant compounds during reaction.

REFERENCE

1. Nadjm; Behzad and Ron H. Behrens. Malaria: An update for physicians. Infect.dis. clin.
North Am, 2012; 26.2: 243-259.

2. Maiteki-Sebuguzi, C.; Jagannathan, P.; Yau, V.M.; Clark, T.D.; Njama-Meya, D.;
Nzarubara, B.; Talisuna, A.O.; Kamya, M.R.; Rosenthal, P.J.; Dorsey, G. and Staedke,
S.G. Safety and tolerability of combination antimalarial therapies for uncomplicated
falciparum malaria in Ugandan children. Malaria J, 2008; 7: 106.

3. Beare, NA.; Taylor, TE.; Harding, SP.; Lewallen, S.; Molyneux, ME. Malarial
retinopathy: A newly established diagnostic sign in severe malaria J. Am. Trop. Med.
Hyg, 2006; 75: 790-797.

4. Cowman, A.F.; Berry, D. and Baum, J. The cellular and molecular basis for malaria
parasite invasion of the human red blood cell. J Cell Biol, 2012; 198; 961-971.

5. Mecheri, S.; Contribution of allergic inflammatory response to the pathogenesis of
malaria disease. Biochim. Biophys. Acta-Mol. Bas. Dis, 2012; 1822: 49-56.

www.wipr.net | Vol 10, Issue 6,2021. |  1SO 9001:2015 Certified Journal | 1626



Parag et al. World Journal of Pharmaceutical Research

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Richter, J.; Franken, G.; Mehlhorn, H.; Labisch, A. and Haussinger, D. What is the
evidence for the existence of Plasmodium ovalehypnozoites?. Parasitol. Res, 2012; 107:
1285- 1290.

World Health Organization.Guideline for the treatment of malaria, 2005.

Zhao Li,a Carol Gelbaum,a Zachary S. Pd-Catalyzed Suzuki Coupling Reactions of Aryl
Halides Containing Basic Nitrogen Centers with Arylboronic Acids in Water in the
Absence of Added Base. New J. Chem., 2017; 41: 1-12.

Bernard Wathey, Jason Tierney, PelleLidstrom and Jacob Westman, The impact of
microwave-assisted organic chemistry on drug discov- ery DDT, 2002; 7: 6.
Hosseinlmanieh, ShahriareGhammamy, and Mohammad KazemMohammadi, Rapid and
Efficient Oxidation of Organcic Compounds in Microvave Condition with New Phase
Transfer Oxidative Agent:. Galema SA, Microwave chemistry. Chem. Soc. Rev. 26,
CTAMABC, 12th international electronic conference on synthetic organic chemistry,
2008; 1997: 233- 238.

Barker HA, Smyth RD, Weissbach H, Toohey JI, Ladd JN and VolcaniBE. Isolation and
properties of crystalline cobamide coenzymes containing Benzimidazole or 5,6-
Dimethylbenzimidazole. Journal of Biological Chemistry, 1960; 235(2): 480- 488.

Grassi A, Ippen J, Bruno M, Thomas G and Bay P. thiazolylaminobenzimidazole
derivative with gastroprotective properties in the rat. Eur J Pharmacol, 1991; 195(2):
251-9.

Ozkay Y, Tunali Y, Karaca H. and Isikdag I. Antimicrobial activity and a SAR study of
some novel benzimidazole derivatives bearing hydrazones moiety. European Journal of
Medicinal Chemistry, 2010; 45(8): 3293-3298.

Preston P N, Stevens M F G & Tennant G, Benzimidazoles and Congeneric Tricyclic
Compounds, Pharma Tutor Magazine | Vol. 2, Issue 3 | magazine.pharmatutor.org (John
iley and Sons New York), 1980; 2(113): ISSN: 2347 — 7881.

Michiletonilliet. al. Bio-organic & medicinal chemistry, 2010; 18: 2937-2953.
CananKUS., Turk J Chem, 2003; 27: 35 — 39.

DT Nannapaneni, Atyam VSSS Gupta, 1 MI Reddy, and RaiduCh Sarval J Young
Pharm, 2010; 2(3): 273-279.

BalramSoni, Mahendra Singh Ranawatl, Anil Bhandari2 and RambabuSharma., Int. J.
Drug Res. Tech. 2012; 2(7): 479-485.

Khan Farhan. R., Asnani A. J.et.al, International Journal of Research in Pharmaceutical
and Biomedical Sciences, 2011; 2 (2).

www.wipr.net | Vol 10, Issue 6,2021. |  1SO 9001:2015 Certified Journal | 1627



