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Abstract

Among the vast range of benz-fused. heterocvelic compounds oxvgen-containing
compounds occupy a unique position due to their extensive pharmaceutical significance.
Particular “Chromene” is well distributed in biologically active molecules and natural producis.
Chromene has been studied more than five decayv and has wsually been isolated from natural
products often from plants and roots. They are important precursors of biologically active
benzopvrans, which exhibit a broad spectrum of potent biological activities including
antioxidants, antimicrobial, anti-inflammatory, antiproliferative, antitumor, antimalarial,
anticancer, and anti-HIV.
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Introduction

In last 75 wvears Heterocyelic compounds have a large range of applications in medicinal,
agriculture, and materials chemistry'. The heterocyclic compounds have been an interesting field
of study for a long time. Thev are broadly distributed in nature, playing a crucial role in living
animals, Statistically, more than 85 percent of all biologically active compounds are heterocvcles
or comprise heterocveles. Heterocvelic molecules are the fundamental building blocks of
biological systems. Heterocycles are present enormously in drugs®. vitamins®, many natural
products’. biomolecules’, and active biological compounds such as antineoplastic®. anti-

inflammatory’. antidepressant®,  antimalarial”. anti-HIV'", antimicrobial'’. antifungal'®,

antiviral”, antidiabetic', herbicidal'’, and fungicidal agents'® In addition to these, the
heterocycles are often found as a lead compound in drug synthesis and agrochemicals. Some of
these molecules show solvatochromic'”. photochromic'®, and fluorescent properties'.
Discussion

Some synthetic bioactive chromene derivatives

Chromene as antihypertensive agent-

Several chromenes are known to possess antihypertensive activity, one of the most
antihvpertensive chromenes reported is the 2,2-dimethyl chromene derivative 1*". The 6-nitro
derivative of 1 and 6-cvano analog of 2 showed maximum activity. The 2-pyridone substituent at
C-4 was also found to be important for antihypertensive activity. Other chromene classifications
found to possess antihvpertensive activity include the 6-cvano derivative of 4-pyrazinone 2 and

structure 3 also shows good antihvpertensive activity,
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Figure 1- Chromene as antihypertensive agents

Chromene as anti-implantation agent-

The synthesis of the 3 4-diaryl-chromene derivative has been accomplished by treating
different 3 4-diarvl-coumarins with an excess Grignard reagent to achieve the corresponding
diols, thermal cvelization of which affords the predictable chromenes. The structure-activity of
these analogs was performed bv Rav and group, the para-hvdroxy analogs 4 showed inactivity
against anti-implantation, an ether moiety at the para position of the 4-phenyl as in compound 35
was found to be crucial for anti-implantation activity. The removal of the 7-methoxy group from
compound 6, decreased the activity, while due to replacement of the germinal methyl substituent

as C-2 led to an increase in the activity”".

Mel

Figure 2- Chromene as anti-implantation agent
Chromene as antineoplastic agenis-
4-aryl substituted coumarins 7 were synthesized and tested for anticancer property™.

Novobiocin analogs 8 were tested by Bras and group as antiproliferative managers and found

effective against carcinogenic cells™ The chromene 9 exhibited good activity in the nanomolar
range for the non-small-cell lung cancer cell lines. The compound 10 mterfered with protein
kinase B induced apoptosis via the intrinsic pathway and inhibited estradiol-induced hvperplasia
formation in rat uterus. The 4H-chromene compound 11, was examined for cytotoxicity and the
substitution having R;. R;= ethyl, and R; =H was found to act as an antagonist. representing

selective cytotoxicity toward malignant cells™.
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Figure 3- Chromene as an antineoplastic agent

Chromene as antibacterial and antiviral agents-

The antibacterial agents continue 1o be significant owing to the prevalence of bacterial
infection. The antibacterial activity of chromene 12 was determined by agar diffusion methods
against gram-negalive Fscherichia coli and gram-positive Staphvlococcus awreus  strains,
Compared to streptomycin these chromene compounds showed modest antibacterial activities.

Chromene derivatives 13 and 14 were tested against different bacterial strains™
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Figure 4- Chromene as antibacterial agent
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Compounds  15-17  were prepared and tested for their anti-HIV  activity.
Benzo|c|chromene 15 were faintlv active on HIV aspartic protease with 1Csy values from 10 to
50 pM*. Calanclide A derivative compound 16 showed excellent activity against HIV,

particularly when R; and R; = H or chloro-substituents.
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Figure 5- Chromenes as antiviral agent

Chromene as anti-inflammatory agents-

Nicolaides and their research group synihesized and tested for the anti-inflammatory and
antioxidant activities of benzo-chromene derivatives™. All the synthesized compounds were
tested for their antioxidant activity by DPPH methods and showed good antioxidant activity with
efficient ICsy results. Coumarin derivatives 18-21 were exposed as strong hydroxyl radical
scavengers and compeling with dimethvl sulfoxide. Fused dioxolane-coumarin derivatives 22

and 23 were examined for their anti-inflammatory and antioxidant activity.
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Figure 6- Chromene as an anti-inflammatory agent
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Chromene as anti-diabetic agents-
Rina Soni and her team found the anti-diabetic activity of various chromene-2-one
derivatives. DPP-1V inhibitors have been studied as promising pathways to treat Tvpe 2 diabetes
and compounds 24 and 25 showed good inhibitions at 10pM concentration™ by comparing

inhibition with sitagliptin and vildagliptin which are well known DPP-1V inhibitors.
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Figure 7- Chromene as antidiabetic agen

Chromene as antifungal agents-

According to Sawsan A, Fouad and research group chromene-2-one, pyrano[3.4-
¢|chromene 26 showed equipotent potency of the standard antifungal drug in inhibiting the
growth of & progenes (MIC 0.24 pg/mL) and P, valgaris (MIC 1.95 pg/mL). Pyridino|3.4-
c|chromene 27 showed equipolent potency of the standard drug in inhibiting the growth of A.
Fumigates (MIC 097 pg/mL) and P. marneffei (MIC 1,95 ggfml.}”
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Figure 8- Chromene as an antifungal agent
Conclusion
Chromene derivatives were synthesized by many methods generally by condensation of
various aromatic aldehvdes and active enol group like coumarin using suitable catalvst in proper
solvent. These tvpes of chromene denvatives show the variety of pharmacological activity
towards physiological functions of human being. These tvpes of compounds have tremendous
scope as lead compound for drug development through structure activity relation.
Bibliography
1. Hu Y, Li C. Y, Wang, X. M, Yang, Y. H,, & Zhu, H. L. (2014), 1, 3, 4-Thiadiazole:
synthesis, reactions, and applications in medicinal, agricultural, and materials
chemisiry, Chemical reviews, 114(10), 5572-5610.
2 Gomisvan, A. (2012). Heterocycles in drugs and drug discoverv. Chemisiry of
heterocyclic compounds, 48(1), 7-10.
3. Arora P Arora. V., Lamba, H. S & Wadhwa, D. (2012). Importance of heterocyelic
chemistry: a review. fmrernational  Jowrnal  of Pharmaceutical Sciences and
Research, 3(9), 2947,

ISSN

Copyright to IJARSCT jii}(—ggﬂa 352

www.ijarsct.co.in




)( |JARSCT ISSN (Online) 2581-9429

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

Impact Factor: 5.731 Volume 2, Issue 7, January 2022

4. Joule J. A (2016). Natural products containing nitrogen heterocveles some highlights
1990-2015. delvances in Heterocvelic Chemistry, 119, 81-106.

5. Evano, G.. Blanchard, N., & Toumi, M. (2008). Copper-mediated coupling reachons
and their applications in  natural products and designed biomolecules
svnthesis. Chemical reviews, 108(8), 3054-3131.

6, Finiuk, N. 8., Hrenivh, V. P.. Ostapiuk, Y. V., Mativchuk, V. 8., Frolov, D. A,
Obushak. M. D.. & Babskv. A M. (2017). Antineoplastic activity of novel thiazole
derivatives, Biopalvmers and Cell.

7. Rollas, S, & Kugikgizel, §. G. (2007). Biological activities of hydrazone
derivatives. Molecules, 12(8), 1910-1939.

8  Klingenstein, R, Laber, S, Kuwala, P., Godsave, S., Leliveld, S. R, Gmemer, P, &
Korth, C. (2006). Tricvelic antidepressants, gquinacrine and a novel, synthetic chimera
thereof  clear prions by  destabilizing  detergent-resistant  membrane
compariments. Journal of newrochemisiry, 98(3). 748-759.

9. Kaur. K., Jain, M., Reddy, R. P., & Jain, R. (2010). Quinolines and structurally related
heterocycles as antimalarials. European journal of medicinal chemistry, 45(8), 3245-
3264,

10, Xie, L, Takeuchi, Y, Cosentino, L. M, & Lee, K. H. (1999). Anti-AIDS Agenis. 37
Synthesis and Structure— Activity Relationships of (3 "R, 4 "R)-(+)-cis-Khellactone
Derivatives as Novel Potent Anti-HIV Agents. Journal of medicinal chemisiry, 42(14),
2662-2672.

11.  Abdel-Rahman. A. H.. Keshk. E. M., Hanna. M. A & El-Bady, 8. M. (2004).
Synthesis and evaluation of some new spiro indoline-based heterocycles as potentially
active antinucrobial agents. Bioorganic & medicinal chemistry, 12(9), 2483-2488.

12.  Kathiravan. M. K_. Salake, A. B.. Chothe. A_ S.. Dudhe, P. B.. Watode. R. P.. Mukta.
M. S.. & Gadhwe. 8. (2013). Cornigendum to “The biology and chemistry of antifungal
agents: A review”[Bioorg. Med. Chem. 20 (2012) 3678-3698]. Bicorganic &
Medicinal Chemistry, 3(21), 834,

13, Gueiffier, A., Lhassani, M., Elhakmaoui, A.. Snoeck. R.. Andrei. G., Chavignon, O.. ...
& Chapat, J. P. (1996). Synthesis of acvelo-C-nucleosides in the imidazo [1. 2-a]
pyridine and pyrimidine series as antiviral agents. Journal of medicinal
chemisiry. 39(14), 2856-2859.

14. Momose, Y., Meguro, K., Tkeda, H., Hatanaka, C., Oi. S.. & SOHDA, T. (1991),
Studies on antidiabetic agents. X. Synthesis and biological activities of pioglitazone and
related compounds. Chemical and pharmaceutical bulletin, 39(6), 1440-1445.

15. Dua, R, Shrivastava, S., Sonwane, S. K., & Srivastava, §. K. (2011). Pharmacological
significance of svnthetic heterocveles scaffold: a review. Advances in Biological
Research, 5(3), 120-144.

i/ 1SN
Copyright to IJARSCT H 2|§21R-24621_9 [ 353
www.ijarsct.co.in R



IJARSCT

Impact Factor: 5.731

6.

17.

8.

19.

20.

21

23.

24

25,

IJARSCT ISSN (Online) 2581-9429

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

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

Volume 2, Issue 7, January 2022

Oechninger, L., Rubbian, R., & Oit, I. (2013). N-Heterocvclic carbene metal complexes
in medicinal chenusiry, Dalton Transactions, 42(10), 3269-3284,

Karci, F., & Karci, F. (2008). The synthesis and solvatochromic properties of some
novel heterocvelic disazo dves derived from barbituric acid. Dyves and Pigments. 77(2).
451-456.

Ine, M., & Uchida, K. (1998). Synthesis and properties of photochromic diarvlethenes
with heterocyvelic arvl groups. Bulletin of the Chemical Society of Japan, 71(5), 985-
996,

Mitsumori. T.. Bendikov, M., Dautel, O.. Wudl, F., Shiova, T.. Sato, H., & Sato. Y.
(2004). Synthesis and properties of highlv fluorescent indolizine [3, 4. 5-ab]
isoindoles. Journal of the American Chemical Society, 126(51), 16793-16803.
Muruganantham, N_. Sivakumar. R._ Anbalagan. N.. Gunasekaran. V.. & Leonard. J. T.
(2004). Svynthesis, anticonvulsant and antihypertensive activities of 8-substituted
quinoline derivatives. Biological and Pharmacewtical Bulletin,g 27(10), 1683-1687.

Ray, 8., Grover, P. K., Kamboj, V. P, Settv. B. §,, Kar, A B, & Anand, N. (1976).
Antifertility agents. 12, Structure-activity relation of 3, 4-diphenylchromenes and-
chromans. Journal of medicinal chemisiry, 19(2), 276-279,

Dandrival, I., Singla, R.. Kumar, M., & Jaitak, V. (2016). Recent developments of C-4
substituted coumarin derivatives as anticancer agents. Furopean journal of medicinal
chemistry, 119, 141-168.

Le Bras, G.. Radanyi. C., Peyrat. J. F., Brion. J. D., Alami, M., Marsaud, V., & Renoir,
J. M. (2007). New novobiocin analogues as antiproliferative agents in breast cancer
cells and potential inhibitors of heat shock protein 90. Journal of medicinal
chemistry, 50(24), 6189-6200.

Das, 8. G., Srinivasan, B., Hermanson, D. L.. Bleeker, N. P, Doshi, J. M., Tang, R_, &
Xing, C. (2011). Structure-Activity Relationship and Molecular Mechanisms of Ethyl
2-Amino-H-{3, S-dimethoxyphenyl)-4-{2-ethoxy-2-oxoethyl)-4 H-chromene-3-
carboxvlate (CXLO1T) and lis Analogues. Jowrnal of medicinal chemisiry, 34(16),
3937-5948.

Sabry, N. M., Mohamed, H. M., Khatiab, E. S§. A, Motlaqg, S. S.. & El-Agrodv, A. M.

(2011). Swvnihesis of 4H-chromene, coumarin, 12H-chromeno [2, 3-d] pyvrimidine

s 2581-9429 |2

Copyright to IJARSCT B\ IJARSCT /5
D

www.ijarsct.co.in

354



)( |JARSCT ISSN (Online) 2581-9429

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

Impact Factor: 5.731 Volume 2, Issue 7, January 2022

derivatives and some of their antimicrobial and cytotoxicity activities. European
Journal of medicinal chemistry, 46(2), 765-772.

26. Bhavsar, D., Trivedi, J., Parekh, S., Savant, M., Thakrar, S., Bavishi, A., & Shah, A.
(2011). Syvnthesis and in vitro anti-HIV activity of N-1, 3-benzo [d] thiazol-2-v|-2-(2-
oxo-2H-chromen-4-yl) acetamide derivatives using MTT method. Bivorganic &
medicinal chemisiry letters, 21(11), 3443-3446.

27 Nicolaides, D. N, Gautam, D. R, Litinas, K. E._ Hadppavlou-Litma, D. J, &
Fvlaktakidou. K. C. (2004). Synthesis and evaluation of the antioxidant and
antiinflammatory  activities  of some benzo [l] khellactone dernivatives and
analogues. Furopean Journal of medicinal chemistry, 39(4). 323-332.

28 Soni, R.. Durgapal, 8. D, Soman, S. 8., & Georrge. J. 1. (2019). Design. synthesis and
anti-diabetic  activity  of  chromen-2-one  denivatives. drabian  Journal  of
Chemistry, [2(5), 701-708,

29 Fouad. S. A, Hessein. S. A, Abbas. 8 Y., Farrag. A. M., & Ammar. Y. A. (2018).
Swnthesis of Chromen-2-one, Pyrano |3, 4-c] chromene and Pyridino [3. 4-¢] chromene

Derivatives as Potent Antimicrobial Agents. Croatica Chemica Acta, 91(1), 99-108,

Copyright to IJARSCT 3 jii}(—gg&a 5 355

www.ijarsct.co.in




