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Abstract:

Identifying promising pharmaceutical compounds is challenging, but
computational techniques have revolutionized early drug discovery by
enabling efficient screening using criteria like Lipinski’s Rule of Five.
This approach saves time and resources in selecting potential drug
candidates. A series of novel  Schiff  base-coumarin derivatives was
designed using in silico methods and subsequently synthesized as
potential antimicrobial agents. The synthesized compounds were
evaluated for their antibacterial and antifungal activities. In silico
analysis confirmed that all the compounds comply with Lipinski’s Rule
of Five, indicating favorable drug-like properties.
Keywords:  Lipinski’s Rule of Five, novel  Schiff  base-coumarin, silico

methods, antimicrobial agents.

Introduction:

Coumarin and its derivatives has been extensively used as scaffold
in the synthesis of new heterocyclic derivatives. Coumarin found
extensively in nature specially in the tonka bean (Dipteryx odorata)
also in sweet woodruff ( Galium odoratum), vanilla grass (Anthoxanthum
odoratum) and in others. Coumarin and its derivatives shows very crucial
role in pharmaceuticals and synthetic dyes. Waffrin derived from sweet
clover (Melilotus officinalis and Melilotus alba) used as anticoagulants
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which overspread in penicilliun sp. Novobiocin derived from Streptomyces
sp, used as an antimicrobial  agents. Calanolide derived from
Callophylum lanigerum tree was used as transcriptase inhibitor against
HIV[ 1-10].

Some diffrent types of plant based coumarins and its biological activity

Antimicrobial resistance (AR) is the ability of bacteria to resist
antibiotics they were once sensitive to, often due to overuse and misuse.
It poses a major global health threat, driven by environmental antibiotic
residues and the spread of resistance genes. The rapid rise of microbial
resistance has driven the search for new, effective antimicrobial agents
to reduce bacterial mortality. Research efforts focus on developing potent
antibacterial scaffolds and addressing emerging pathogenic bacteria[11-
18]. Among various biological targets investigated, protein synthesis
has emerged as one of the most promising for the development of next-
generation antimicrobial drugs [19–23]. Despite significant advances
in antibacterial therapy and the development of inhibitors targeting
drug-resistant Gram-positive and Gram-negative bacterial strains, there
remains a critical need for new drugs or therapeutic regimens that offer
high safety profiles to effectively combat antimicrobial resistance [24].
Likewise, life-threatening infections caused by pathogenic fungi continue
to pose a serious challenge, particularly among immune compromised
individuals. Although fungal infections are common current treatment
options are limited, underscoring the urgent need for the development
of novel antifungal agents [25,26].

Schiff bases are a class of organic compounds characterized by the
presence of an imine group (–C=N–), typically formed by the
condensation of a primary amine with an aldehyde or ketone. Their
reactivity is largely attributed to the electrophilic nature of the carbon
atom in the imine group, making them susceptible to nucleophilic attack.
They can undergo hydrolysis in aqueous or acidic environments to
regenerate the parent amine and carbonyl compound. Additionally, Schiff
bases are known for their strong ability to coordinate with transition
metals through the nitrogen atom, forming stable metal complexes that
further enhance their chemical and biological versatility. Biologically,
Schiff bases exhibit a wide range of activities. They possess
antimicrobial, antifungal, and antiviral properties by interfering with
microbial cell processes. Many Schiff bases also show significant
antioxidant and anti-inflammatory effects, often through scavenging free
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radicals or inhibiting enzymes involved in inflammatory pathways.
Moreover, their metal complexes, particularly with copper, nickel, and
platinum, have demonstrated anticancer properties by interacting with
cellular DNA and inhibiting tumor growth. These diverse biological
activities make Schiff bases valuable in medicinal and pharmaceutical
chemistry[27,28]. Schiff bases related to 2H-chromene (a chromene
derivative with a fused benzopyran ring) are highly reactive due to the
presence of both the imine group (–C=N–) and the electron-rich chromene
ring, which enhances conjugation and electron delocalization. This
structural feature increases the compound’s ability to undergo
nucleophilic attack, coordinate with metal ions, and participate in redox
reactions. Biologically, Schiff base derivatives of 2H-chromene show
strong antimicrobial, anticancer, anti-inflammatory, and antioxidant
activities. Their ability to bind to biomolecules and interfere with
cellular pathways makes them promising candidates for drug
development[29.30,31……36].

Our study employed a range of in silico techniques to evaluate the
physicochemical and pharmaceutical properties of the designed
molecules, with the collected data compiled for detailed analysis.
Antibacterial activity was assessed by determining the Minimum
Inhibitory Concentration (MIC) of the synthesized compounds, and a
combination method was used to calculate the Fractional Inhibitory
Concentration (FIC), allowing investigation of potential synergistic
effects between the compounds and standard drugs, which could inform
future therapeutic strategies against pathogenic bacteria. Antifungal
activity was similarly evaluated using both the zone of inhibition assay
and the serial broth micro-dilution method [37…..41].
Experimental:

Using Molinspiration and Chem Draw software, some physically
significant descriptors and pharmaceutically relevant properties of
compounds, like molecular weight, H-bond donors, H-bond acceptors,
log P, rotatable bonds and TPSA have been analyze  and on the basis of
Lipinski’s rule of five .ADME properties like aqueous solubility(LogS),
skin permeability (Log Kp), synthetic accessibility scores and Absorption
(%ABS) were calculate dusing DS2.5 software.
Chemistry:

All the reagents and chemicals were purchased from Sigma Aldrick
chemical company USA and E. Merck India Ltd. India. For the synthesis
of coumarin derivatives 3-acetyl-6-chloro-2H-chromen-2-one and
different types of artomatic amines have been used in the ratio of (1:1)
in ethanol (30 ml) containing few drops of glacial acitic acid and then
mixture was heat at 40°-50° C..Reaction process was checked by TLC.
After the completion of the reaction, the reaction mixture was cooled at
room temperature, concentrated, poured into ice-cold water, and basified
with 2M NaOH (pH 10) resulting in the formation of a precipitate. The
precipitate was filtered, washed with water, and dried over CaCl2 in
the vacuum chamber to obtain the crude product. The product was then
purified by column chromatography and finally crystallized using
ethanol. The characterization was done by 1H NMR, mass spectra and



Procedure International Journal of Science and Technology                               ISSN: 2584-2617 (Online)

Volume: 2, Issue: 6, June 2025                               (4)                                             www.pijst.com

elemental analysis techniques.

(E)-6-chloro-3-(1-((1,6-dimethyl-1H-imidazo[4,5-b]pyridin-2-
yl)imino)ethyl)-2H chromen-2-one

Result and discussion

A Schiff base derivative of 3-acetyl coumarin was evaluated as a
potential antimicrobial agent using an in silico structure-based
approach. The physicochemical properties of this compound were
calculated using Molinspiration and ChemDraw software tools, and were
compared to standard antimicrobial agents such as chloramphenicol,
cycloheximide, nevirapine, and fluconazole.
Conclusion:

 The Schiff base derivative of 3-acetyl coumarin demonstrated a
promising drug-likeness profile, satisfying the criteria for oral
bioavailability, cell permeability, and pharmacokinetic compatibility,
making it a strong candidate for further antimicrobial studies.
Author’s Declaration:

The views and contents expressed in this research article are solely
those of the author(s). The publisher, editors, and reviewers shall not
be held responsible for any errors, ethical misconduct, copyright
infringement, defamation, or any legal consequences arising from the
content. All legal and moral responsibilities lie solely with the author(s)
Reference:

1. Fei Liu, Todd Evans, Bhaskar C. Das, Tetrahedron Letters,  (49) 2008   pp: 1578–
1581.

2. Wen-Bo Wang, Yan-Shuo Zhu, Sheng-Qiang Guo, Qi-Lin Wang *, Zhan-Wei Bu
*. Organic and biomolecular chemistry, (19) 2016,  pp: 4420-4425.

3. Narges Hosseini Nasab a, Fereshteh Azimian b,c, Hendrik G. Kruger dSong Ja
Kim. Arabian Journal of Chemistry  (16)  2023,  104472.

4. Moaz M. Abdou, *a Ahmed Abu-Rayyan,b Ahmed G. Bedir,a S. Abdel-Fattah,a A.
M. A. Omar,a Abdullah A. Ahmed,c El-Sayed I. El-Desokyd and Eslam A. Ghaith,

 

(E)-6-chloro-3-(1-((1,6-dimethyl-1H-imidazo[4,5-b]pyridin-2-yl)imino)ethyl)-2H chromen-2-one

O

Cl

O

O

NH2 R

O O

Cl

N
R

Glacial AcOH

EtOH

Reflux

Where   R
N

N



Procedure International Journal of Science and Technology                               ISSN: 2584-2617 (Online)

Volume: 2, Issue: 6, June 2025                               (5)                                             www.pijst.com

RSC Adv.,  (11) 2021, pp:  38391–38433

5.  C. Ranjan Sahoo, J. Sahoo, M. Mahapatra, D. Lenka, P. Kumar Sahu, B. Dehury,
R. Nath Padhy and S. Kumar  agent(s), Arabian J. Chem., 14(2) 2021, 102922.

6. Jose CJMDS Menezes ́  1 & Marc Diederich*Future Med. Chem.  11(9) 2019,  pp:
1057–1082.

7. T.V. Sravanthi, S.L. Manju, Indoles — A promising scaffold for drug
development,Eur. J. Pharm. Sci. (91)  2016, pp:  1–10.

8. Bell, Ronit, S. Carmeli, N. Sar, Vibrindole A, J. Natural Products. 57 (11)  1994,
pp: 1587-1590.

9. M. Taha, H. Ullah, L.M.R. Al Muqarrabun, M.N. Khan, F. Rahim, N. Ahmat, M.
Ali, S. Perveen, , Eur. J. Med. Chem. (143) 2018,  pp: 1757–1767,

10. M. Marrelli, X. Cachet, F. Conforti, R. Sirianni, A. Chimento, V. Pezzi, S. Michel,
G. A. Statti, F. Menichini, Nat. Prod. Res. 27 (21)  2013,  pp:  2039–2045.

11. Sirwan Khalid Ahmed a,*,1 , Safin Hussein b,c , Karzan Qurbani b , Radhwan
Hussein Ibrahim d , Abdulmalik Fareeq e , Kochr Ali Mahmood f , Mona Gamal
Mohamed , Antimicrobial resistance: Impacts, challenges, and future prospects,
Journal of Medicine, Surgery, and Public Health, (2) 2024,100081.

12. 12. F. Prestinaci, P. Pezzotti, A. Pantosti, Antimicrobial resistance: a global
multifaceted phenomenon, Pathog Glob. Health,  (109) 2015, pp:  309–318,

13. 13.Behera, S.; Behura, R.; Mohanty, M.; Dinda, R.; Mohanty, P.; Verma, A. K.;
Sahoo, S. K.; Jali, B. R. Spectroscopic, cytotoxicity and molecular docking studies
on the interaction between 2,4-dinitrophenylhydrazine derived Schiff bases with
bovine serum albumin. Sensors International , ( 1)  2020, 100048.

14. Pathak, N.; Rathi, E.; Kumar, N.; Kini, S. G.; Rao, C. M. A Review on Anticancer
Potentials of Benzothiazole Derivatives. Mini-Rev. Med. Chem , (20) 2020,  pp:
12-23.

15.  Siddiqui, N.; Arshad, M. F.; Ahsan, W.; Alam, M. S. Thiazoles: a valuable insight
into the recent advances and biological activities. Int. J. Pharm Sci. Drug Res,  (1)
2009,  pp:  136-143.

16.  Kamal, A.; Syed, M. A. H.; Mohammed, S. M. Therapeutic potential of
benzothiazoles: a patent review (2010-2014). Expert opinion on therapeutic
patents,  (25) 2015,  pp:  335-349.

17. Kashyap, S. J.; Garg, V. K.; Sharma, P. K.; Kumar, N.; Dudhe, R.; Gupta, J. K.
Thiazoles: having diverse biological activities. Med Chem Res, (21)  2012,  pp:
2123-2132.

18. 18. Shi, Y.; Zhou, C. H. Synthesis and evaluation of a class of new coumarin triazole
derivatives as potential antimicrobial agents. Bioorganic Med Chem Lett, (21)
2011,  pp:  956-960.

19.  Md. Abdus Salam, Md. Yusuf Al-Amin, Moushumi Tabassoom Salam, Jogendra
Singh Pawar, Naseem Akhter, Ali A. Rabaan and Mohammed A. A. Alqumber,
Antimicrobial Resistance: A Growing Serious Threat for Global Public Health,
(11) 2023.

20. . Filippo Caschera, Cell-free protein synthesis platforms for accelerating drug

discovery, Biotechnology Notes, (6) 2025,  pp: 126-132.

21.  J.-S. Lim, Y.-Y. Chai, W.-X. Ser, A. Van Haeren, Y.-H. Lim, T. Raja, J.-B. Foo, S.
Hamzah, R. Sellappans, H.Y. Yow, Novel drug candidates against antibiotic-
resistant microorganisms: A review, Iran J. Basic Med. Sci. (27)  2024, pp: 134–
150.



Procedure International Journal of Science and Technology                               ISSN: 2584-2617 (Online)

Volume: 2, Issue: 6, June 2025                               (6)                                             www.pijst.com

22.  C.J.L. Murray, K.S. Ikuta, F. Sharara, L. Swetschinski, G.R. Aguilar, A. Gray, C.
Han, C. Bisignano, P. Rao, E. Wool, Global burden of bacterial antimicrobial

resistance in 2019: a systematic analysis, Lancet,  (399)  2022, pp: 629–655.

23.  C. Llor, L. Bjerrum, Antimicrobial resistance: risk associated with antibiotic
overuse and initiatives to reduce the problem, Ther   Adv. Drug Saf 5 (2014)  pp:
229– 241.

24.  24. D. Mazel, E. Coýc, ¨ S. Blanchard, W. Saurin, P. Marlière, A survey of
polypeptide deformylase function throughout the eubacterial lineage, J. Mol. Biol
266 (5)  1997,  pp: 939–949,

25. 25. M.D. Vaughan, P.B. Sampson, J.F. Honek, Methionine in and out of proteins:
targets for drug design, Curr. med Chem. 9 (3)  2002,  pp: 385–409,

26.  J. Thompson, M. O’Connor, J.A. Mills, A.E. Dahlberg, The protein synthesis
inhibitors, oxazolidinones and chloramphenicol, cause extensive translational
inaccuracy in vivo, J. Mol. Biol. 322 (2)  2002,  pp; 273–279.

27. Priti Yadav1 , Anjana Sarkar,  and Amit Kumar, synthesis and biological activity
of schiff bases and their derivatives: Areview of recent work, (6) 2019, pp. 62-65.

28. Edyta Raczuk, Barbara Dmochowska, Justyna Samaszko-Fiertek, Janusz Madaj,
Different Schiff Bases—Structure, Importance and Classification, Molecules, 27
(3), 2022,

29. Ali Y. Mohammed , Luma S. Ahamed, Synthesis and Characterization of New
Substituted Coumarin Derivatives and Study Their Biological Activity, Chemical
Methodologies 6 (11), 2022, pp: 813-822 .

30.  Ren, Qing-Cheng; Gao, Chuan; Xu, Zhi; Feng, Lian-Shun; Liu, Ming-Liang; Wu,
Xiang; Zhao, Feng,  Current Topics in Medicinal Chemistry,  18 ( 2) 2018, pp. 101-
113.

31. Anjali Rawat a,b , A. Vijaya Bhaskar Reddy, Recent advances on anticancer activity
of coumarin derivatives, European Journal of Medicinal Chemistry Reports, (5)
2022, 100038.

32. Abderrazzak Bouhaoui, Mohammed Eddahmi, Mustapha Dil, Mostafa Khouili,
Alfredo Aires, Marco Catto, and Latifa Bouissane, Synthesis and Biological
Properties of Coumarin Derivatives. A Review, ChemistrySelect, (6) 2021, pp: 1-
24.

33. Hua-Li Qin* , Zai-Wei Zhang, Lekkala Ravindar, K.P. Rakesh, Antibacterial
activities with the structure-activity relationship of coumarin derivatives,
European Journal of Medicinal Chemistry, (207) 2020, 112832.

34. Martins Alho MA, D’Accorso NB. Behavior of free sugar thiosemicarbazones
toward heterocyclization reactions. Carbohydr Res. (328) 2000, pp:481–88.

35. Ghosh S, Misra AK, Bhatia G, Khan MM, Khanna AK. Syntheses and evaluation
of glucosyl aryl thiosemicarbazide and glucosyl thiosemicarbazone derivatives as
antioxidant and antidyslipidemic agents. Bioorg Med Chem Lett.B (9) 2009, pp:
19:386.

36. Tenchiu A-C, Kostas ID, Kovala-Demertzi D, Terzis A. Synthesis and
characterization of new aromatic aldehyde/ketone 4-(â-d-
glucopyranosyl)thiosemicarbazones. Carbohydr Res. (64) 2009, pp: 344:1352

37. Samukelisiwe Nhlapho , Musawenkosi Hope Lotriet Nyathi , Brendeline Linah
Ngwenya , Thabile Dube , Arnesh Telukdarie &  , Inderasan Munien , Andre
Vermeulen, Uche A. K Chude-Okonkwo, Druggability of Pharmaceutical
Compounds Using Lipinski Rules with Machine Learning, sciences of pharmacy,



Procedure International Journal of Science and Technology                               ISSN: 2584-2617 (Online)

Volume: 2, Issue: 6, June 2025                               (7)                                             www.pijst.com

3(4) 2024, pp: 177-192.

38. Wei W, Cherukupalli S, Jing L, Liu X, Zhan P. Fsp3: A new parameter for drug-
likeness. Vol. 25, Drug Discovery Today. Elsevier Ltd; 2020. Pp:45- 1839.

39. Chen X, Li H, Tian L, Li Q, Luo J, Zhang Y. Analysis of the Physicochemical
Properties of Acaricides Based on Lipinski’s Rule of Five. Journal of Computational
Biology. 27(9) 2020, pp:406- 1397.

40. Price E, Weinheimer M, Rivkin A, Jenkins G, Nijsen M, Cox PB, et al. Beyond
Rule of Five and PROTACs in Modern Drug Discovery: Polarity Reducers,
Chameleonicity, and the Evolving Physicochemical Landscape. J Med Chem.  67(7)
2024, 98-5683.

41. Castello FA. Preselection of Compounds for Lead Identification in Virtual
Screening Campaigns. In: Marti MA, Turjanski AG, Do Porto DF, editors.
Structure-based drug design2. Springer; 2024. p. 25-109.

Cite this Article-

"Manisha; Anita Singh; Pravin K Singh" "Synthesis and
characterization of schiff base-coumarin hybrid", Procedure International
Journal of Science and Technology (PIJST), ISSN: 2584-2617 (Online),
Volume:1, Issue:6, June 2025.

Journal URL- https://www.pijst.com/
DOI- https://doi.org/10.62796/pijst.2025v2i6001
Published Date- 02/06/2025


