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Abstract

We have gone through aliterature study and investigated that piperazine and triazine core compound
incorporating in single molecular frame and it could be lead to the novel potent and biological importance
drugs like anti-inflammatory, anti-tuberculosis etc. many compounds contains piperazine, triazine core.
These cores have been accomplished inhibitory activity against inflammation. Earlier, natural products
containing heterocyclic moiety have provided the most valuablesource of novel scaffolds to propose fresh
therapeutic agents, and various naturally occurring phenolic compounds have been found as potent
pharmacological agents. 1,3,5-triazine is reported as an central core in numerous biological target

molecule.
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Introduction

The bacterial infections are severe day by day because of growing infectious diseases and high peakof
number multidrug-resistant microbial pathogens. There are lot of antibiotics and chemotherapeutics
compounds are existing, the appearance of aged and novel antibiotic-resistant bacterial strains. In the
previous decades leads to a substantial necessitate for innovative classes of anti-bacterial agents.! The anti-
inflammatory drugs are therapeutically significant in rheumatic arthritis and in action of different
inflammatory circumstances, except their therapeutic utility has been partial due to their frequently
gastrointestinal side effects. Consequently, there is a critical requirement for novel targets that are
necessary for the plan and growth of novel anti-inflammatory agents as an alternative.’the cytokines are
intercellular messengers applicable for mass defense mechanisms in inflammatory, immune and

hematogenic responses. While numerous of them are transient, produced by a variety of cells acting as
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consistent response mediators. The Interference of this biological resistance mechanism and constant
extreme cytokine production contributes to pathogenesis of inflammatory diseases. The tumor necrosis
factor alpha (TNF- a) and interleukin-6 (IL-6) are the two essentialand multifunctional pro-inflammatory
cytokines, isolated in the pathogenesis of inflammatory, cancer diseases, neurodegenerative, autoimmune
and cardiovascular during a sequence of cytokine pathways.® The most important type pro-inflammatory
cytokine TNF-a is a huge number of biological activities associated to pathology of autoimmune diseases
such as rheumatoid arthritis (RA),* Crohn’s disease,®> systemic lupus erythematosus,® and multiple
sclerosis,’ septic shock,® and AIDS.® Alternatively, cytokine interleukin-6 ( from the sequence of cytokine
signaling path) give the beginning and expansion of the inflammatory development and is consider as an
essential intermediary in a series of inflammatory diseases but has not received the preferred interest in
drug discovery.’® TNF- a and IL-6 are the most biological and pharmaceutically essential molecular focal
point for the action of the above mentioned diseases. The existing biopharmaceuticals (TNF soluble
receptor (Enbrel TM) and TNF antibody (Remicade TM) are luxurious, complicated to administer orally
and have major side effects on lengthened medical use. Consequently, there is a critical therapeutic require
to find out little molecule agents to deal with more production of TNF-a. The 1,3,5-triazine derivatives
containing various amino groups on the position 2, 4 or 6, such as furazil, tretamine, and dioxadet, have
shown as anticancer activity.' The 2,4-diamino-6-(2,5-dichlorophenyl)-1,3,5-triazine is an anti-gastric
ulcer agent was shown to possess antiangiogenic properties in connection with an anticancer effect.? The
various nitrogen containing heterocyclic classes (e.g., indoles, pyrimidines, pyridines, oxyindoles, pyrroles
and pyrimidones, fused heterocycles) have been reported for their pro-inflammatory cytokine inhibitory
activity.™® While the natural medicinal significance of heterocyclic derivatives of aryl ureas have been
reported in the literature i.e. N-2,4-pyrimidine-N,N-phenyl/alkyl ureas shows inhibitor of tumor necrosis
factor alpha (TNF- a),'* substituted urea derivatives SA13353 were presented as an effective inhibitor of
TNF-a production.®®

Various analogues like pyrido-quinazolone has many biological significance such as anticancer agents,
antifungal and antibacterial. On the basis of recent literature and our logical research to improve the anti-
inflammatory and antimicrobial activity of the compound based on triazine core and related scaffold are
studied.

Literature Survaey.

Padalkaret al.*® has been reported the synthesis of novel benzimidazole, benzoxazole and benzothiazole
derivatives and gone through for antimicrobial activity. The structure of 4,4-(6-(4-diethylaminophenyl)-
1,3,5-triazine-2,4-diyl)bis(oxy)dibenzaldehyde (DIPOD) was recognized from p-hydroxybenzaldehyde
and  4-(4,6-dichloro-1,3,5-triazin-2-yl)-N,N-diethylaniline. The reaction of DIPOD with o-
phenylenediamine or o0-amino phenol or o-amino thiophenol in ethanol furnishedbenzimidazole,

benzoxazole and benzothiazole.Novel heterocyclic showed better wide-ranging antimicrobial activity
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against bacterial strain (E. coli, S. aureus) and fungal strain (C. albicans, A. niger). The obtainedresult was

compared with standard Streptomycin and Fluconazole drug.
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John G. Cumming & co-workers et al.}” has reported the synthesis of new N-aryl piperazine-1-

carboxamide series 2 of human CCR2 chemokine receptor antagonists.

N\N/\\ }3

Where,
X =-H, -Me, -Et, -CH,Ph, -CH,C-Pr, -(CH,)sPh, etc

Hoh-Gyu Hahn et al.*®reported the synthesis of unique 1,4-substituted piperazine derivatives 3, 4 and
studied their antidepressant activity against DA, NE, and serotonin neurotransmitter inhibition was

approved using the neurotransmitter transporter assay.
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Zhou et al.*® reported the synthesis and nicely designated with nine nitrogen atoms wchich is excellent in

conjugation with proteins, it is biological activity in antibacterial activity of 3, 5-diamino

piperidinyltriazines5.
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Interestingly, there is sequence of 4-aminoquinoline triazines6, 7 derivatives have been synthesized by
Chauhan P.M.S. and co-worker et al.?*! screened for in vitro antimalarial activities against CQ sensitive

strain 3D7 of Plasmodium falciparum and CQ resistant strain N-67 of P. yoeliiin an in vivo assay.

Rl \ &_> N

\>—N N Q@ \ 7

Rg_N NH >—N N_\—NH cl
R

6 7

Patel et al.?? reported a series of imporatances-triazine derivatives and tested for their biological

evaluations of s-triazine as potential antimicrobial, antimicobacterial agents.

Cl N Cl GN Cl
~ N CFs  EtgN s \©i
N N —
he : THF Y
Cl N, - cl

8

9
OH
~ NaH
10 + _—
—
N THF

12
‘N/\l
H
N K,COs |\/NYN\ N CN
12 + (\N T . I\II N
HN\) 1,4-Dioxane \f CF3

C SN (@)
13 I\I/

Scheme 1 : Reagent and conditions: a) 0-5°C , THF, 7 hr.; b) 45 °C , THF, 14 hr.; c) 1,4-Dioxane, KoCOs,
Reflux, 12-20 hr.

1l4a-u

Simaneket al.Z reported a complex dendrimers with varied peripheries structure, less complex molecules
tailored for specific applications including DNA and RNA delivery and drug designdendrimers for
potential therapeutic applications including infectious disease and cancer. These syntheses have been
executed at scales that range from high milligrams to over a kilogram. The nucleus of early dendrimers
was a simple diamine, including piperazine, yielding the so-called bow-tie structures, middle period targets
boast either a trispiperazinyltriazine center or a ‘super-core’ with six piperazine groups. The p-amino
benzylamine was replaced by piperazine and then by aminomethylpiperidine with more exotic diamines

sprinkled in throughout.
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Gupta et al.?* reported the synthesis and bioevalution of 4-aminoquinoline triazine as a antimalarial agent.
A series of new hybrid 4-aminoquinoline triazine were synthesized and screened against CQ strain 3D7 of

P. Falciparum in vitro.

N
QL1
N N” N/\
15 /|
NN
N Cl

Xuwang Chen & co-authers®?*identified a novel series of triazine substituted piperidine16, 17 derivatives
and screened for anti-HIV activities in MT-4 cells. Many hybrids have exhibited potent activity against
wild type HIV-1 with EC-50 values in little nanomolar concentration than that of standeredsDelavirdine,

Dideoxycitidine, Zidovudine and Nevirapine.

= /|
o) \\| )\
R R
O O
HN.__ N NH HN IN\ NH
I
N._N N\fN
v Y
16 17

Where R =-OMeg, -NO,-CN, -COOH, -F. Y = OMe, -NH., -NHMe.

More recently, Desai et al.?” have synthesized a variety of N-substituted piperazine annulated s-triazine
derivatives and performed bioevaluation of a sequence of 2,4,6-trichloro-1,3,5-s-triazine analogues which
on substitution with anisole, 4-hydroxy coumarin and different N-substituted piperazine derivatives on the
C-6 position of s-triazine nucleus. The resultant compounds were screened for their in vitro antimicrobial
activity against gram negative bacteria (E. coli, K. pneumoniae), gram-positive bacteria (S. aureus, B.
subtilis) and fungal species (C. albicans and S. cerevisiae) using the disc diffusion method. Most of the

synthesized compounds were appeared with promising antimicrobial activity.
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Scheme 02 : Reagent and conditions: a) 0-5 ‘C , THF, 7 hr.; b) 45 °C , THF, 14 hr.; c) 1,4-Dioxane, K2COs3
, Reflux, 12 hr.

Shen et al.?® are reported a various triazine derivatives 24 as ROCK1 (Rho-associated protein kinases)
inhibitors by with a computational protocol that combines molecular docking, binding free energy
calculations, molecular dynamics (MD), simulations and binding energy decomposition analysis. The some

of them showed promising potency.

24
Patel et al.?%arlier showed facile synthesis of benzonitrile/nicotonitrile based s-triazines as new potential
antimycobacterial agents. A general strategy to synthesize 4/ 6-(4-(4-methylpiperazin-1-yl)-6-(4-(4-oxo-2-
phenylthiazolidin-3-yl) phenyl)-1, 3, 5-triazin-2-yloxy) benzonitriles / nicotinonitriles was developed by
applying an efficient palladium-catalyzed Suzuki coupling and synthesized compounds were characterized
by spectral analysis.
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Scheme 3: Reagents and Conditions: a) N-methylpiperazine, K.COs, acetone, 0-5 ‘C ; b) 4-hydroxy
benzonitrile / 6-hydroxy nicotinonitrile, K2COs, acetone, 30 “C; (c) 4-amino phenyl boronic acid pinacol
ester, Pd(OAC)z, Xphos, KsPOy4, toluene, 100 °C.

Konstantin et al.”*(Comp-28-31) have accomplishedmicrowave assisted solvent free synthesis of malamine

with flexible aromatic N-substituents.
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Scheme 04: Reagent and conditions: i) morpholine (2 equi.), DCM, rt.; ii) ArNH2(2 equi.), silica gel(2
g/mmol ),MWI 800W, 3min.; iii) morpholine(1 equi.), Na2COs(1 equi.), DCM, 0°C.; iv)ArNHz(4 equi.),
silica gel( 2 g/mml)), MWI 800 W, 3 min.

Conclusion

Various 2,4,6-trisubstituted-s-triazine piperazine derivatives are crucial and play important role in
biological activity evaluation. They synthsize all synthesis efficientlywith better yield to make more
potentialto s-triazines-piperazine useful and attractive antimicrobial agents. All the compounds were
invariably substituted with piperazine, N-piperazine or aryl substituted piperazine as one of the substituents
of s-triazine scaffold are potent drugs.

Acknowledgments

The author is thankful to the Principal, Head Department of Chemistry, Dayanand Science College Latur

for his encouragement and providing research Facility.

[JCRT2207312 \ International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | c346


http://www.ijcrt.org/

www.ijcrt.org © 2022 1IJCRT | Volume 10, Issue 7 July 2022 | ISSN: 2320-2882

Funding

No funding was received for the exploration work.

Conflict of Interest

The authors declared that they do not have any conflict of interest regarding this research article.

References

1. Inca, S. Z.; Selma, S.; Semra, C.; Kevser, E. Bioorg. Med. Chem. 2006, 14, 8582.

2. Shishoo, C. J.; Ravikumar, T.; Jain, K. S.; Rathod, I. S.; Gandhi, T. P.; Satia, M. C. Ind. J. Chem.
1999, 38, 1075. 3.

3. Papadakis, K. A.; Targan, S. R. Inflamm. Bowel. Dis.2000, 6, 303/ Krishnamurthy, S.; Honn, K. V.
Cancer Metast. Rev. 2006,25, 481. 4.

4. (a) Macnaul, K. L.; Hutchinson, N. I.; Parsons, J. N.; Bayne, E. K.; Tocci, M. J. J. Immunol.
1990,145, 4154; (b) Brennan, F. M.; Gibbons, D. L.; Mitchell, T.; Cope, A. P.; Maini, R. N.;
Feldmann, M. Eur. J. Immunol. 1907, 1992, 22. 5.

5. Dullemen, H. M. V.; Deventer, S. J. H. V.; Hommes, D. W.; Bijl, H. A.; Jansen, J.; Tytgat, G. N. J.;
Woody, J. Gastroenterology1995, 109, 129.

6. Maury, C. P.J.; Teppo, A. M. Arthritis Rheum. 1989, 32, 146.

7. Sharief, M. K.; Hentges, R. N. Engl. J. Med. 1991, 325, 467. (b) Beck, J.; Rondot, P.; Catinot, L.;
Falcoff, E.; Kirchner, H.; Wietzerbin, J. Acta Neurol. Scand. 1988, 78, 318. (c) Hofmann, F. M.;
Hinton, D. R.; Merrill, J. E. J. Exp. Med. 1989,170, 607. (d) Gallo, P.; Piccinno, M. G.; Krzalic, L.;
Tavolato, B. J. Neuroimmunol. 1989, 23, 41.

8. Lechner, A. J.; Tredway, T. L.; Brink, D. S.; Klein, C. A.; Matuschak, G. M. Am. J. Physiol. 1992,
263, 526.

9. Makonkawkeyoon, S.; Limson-Pombre, R. N. R.; Moreira, A. L.; Schauf, V.; Kaplan, G. Proc.
Natl. Acad. Sci. U.S.A. 1993, 90, 5974.

10. Dominic, S. C.; Raj, M. D. Semin. Arthritis Rheum. 2009, 38, 382.

11. Negwer, M. Organic-Chemical Drugs and their Synonyms; Wiley VCH VerlagGmbH:
Weinheim,2001.

12. Nozaki, S.; Maeda, M.; Tsuda, H.; Sledge, G.W., Jr. Breast Cancer Res. Treat. 2004, 83,195.

13. Boehm, J. C.; Adams, J. L. Expert Opin. There. Patents2000, 10, 25

14. Todd, A. B.; Jennifer, A. M.; Michael, P. C.; Mark, S.; Adam, G.; Roger, G. B.; Matthew, J. L.;
Steven, K. L.; John, C. V.; Biswanath, D.; Lily, C. H.; Marlene, J. M.; Michael, J. Bioorg. Med.
Chem. Lett.2006, 16, 3510.

15. Hiroshi, E.; Ayako, S.; Hiroshi, S.; Noriyoshi, Y.; Hiroyuki, I.; Chikako, S.; Fumio,T.; Masahiro,

O.; Yoshimasa, S.; Masato, H.; Masakazu, B. Bioorg. Med. Chem. Lett. 2010, 20, 4479.

[JCRT2207312 \ International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | c347


http://www.ijcrt.org/

www.ijcrt.org © 2022 1IJCRT | Volume 10, Issue 7 July 2022 | ISSN: 2320-2882

16. Padalkar, V.S.; Gupta, V.D.; Phatangare,K.R.; Patil, V.S.; Umape, P.G.; Sekar, N. J. Saudi Chem.
Soc.2014, 18, 262-268.

17. Cumming, J. G.; Bower, J. F.; Waterson, D.; Faull, A.; Poyser, P. J.; Turner, P.; McDermott, B.;
Campbell, A. D.; Hudson, J.; James, M.; winter, J.; Wood, C. Bioorg. Med. Chem. Lett. 2012,
22(12), 3895-3899.

18. Han, M. S.; Han, Y. H.; Song, C. M.; Hahn, H.G. Bull. Korean Chem. Soc. 2012, 33(8), 2597-2602.

19. Zhou, Z. Y.; Sun, J.; Froelich, M. Bioorg. Med. Chem. 2006, 16, 5451-5456.

20. Kumar, A.; Srivastava, K.; Raja Kumar, S.; Puri, S. K.; Chauhan, P.M.S. Bioorg. Med. Chem. Lett.
2008, 18(24), 6530-6533.

21. Sunduru, N.; Sharma, M.; Srivastava, K.; Rajakumar, S.; Puri, S. K.; Saxsena, J. K.; Chauhan,
P.M.S. Bioorg. Med. Chem. 2009, 17(17), 6451-6462.

22. Patel, R. V.; Kumari, P.; Rajani, D. P.; Chikhalia, K. H. Eur. J. Chem.2011, 46, 4354-4365.

23. Simanek, E. E.; Abdou, H.; Lalwani, S.; Lim, J.; Mintzer, M.; Venditto ,V. J.; Vittur, B. Proc. R.
Soc. A 2010, 466, 1445-1468.

24. Gupta, L.; Pal, P.; Khan, S. Eur. J. Med. Chem. 2010, 45, 2265-2276.

25. Chen, X.; Zhan, P.; Liu, X.; Cheng, Z.; Meng, C.; Shao, S.; Pannecouque, C.; Clercq, E. D.; Liu,
X. Bioorg. Med. Chem. 2012, 20(12), 3856-3864.

26. Chen, X.; Zhan, P.; Pannecouque, C.; Balzarini, J.; De Clercq, E.; Liu, X. Eur. J. Med. Chem.
2012, 51, 60-66.

27. Desal, S. D.; Mehta, A. G. Research J. Chem. Sci. 2014, 4(5), 19-14.

28. Shen, M.; Zhou, S.; Li, Y.; Pan, P.; Zhang, L.; Hou, T., Mol. BioSyst. 2013, 9 (3), 361-374.

29. Patel, A. B.; Chikhalia, K. H.; Kumari, P., Eur. J. Med. Chem. 2014, 79, 57-65.

30. Hwang, C.; Gatanaga, M.; Granger, G. A.; Gatanaga, T.J. Immunology1993, 151, 5631.

31. Sridhar, R.; Perumal, P. T.; Etti, S.; Shanmugam, G.; Ponnuswamy, M. N.; Prabavathyc, V. R.;
Mathivanan, N. Bioorg. Med. Chem. Lett.2004, 14, 6035.

[JCRT2207312 \ International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | c348


http://www.ijcrt.org/

