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Abstract- The heterocyclic pharmacophore coumarin 

sulfonamide serves as the central structural motif in a variety 

of medicinal scaffolds and analogues. Coumarin sulfonamides 

are privileged and essential templates with a wide range of 

uses in pharmacology, pharmaceutics, and medicine. The 

biomedical properties of coumarin sulfonamide are diverse 

and many, including anti-bacterial, antiviral, antifungal, anti-

inflammatory, and anti-cancer. On the basis of structure-

activity relationships (SAR), this review paper focuses on the 

structural characteristics of coumarin sulfonamide derivatives 

in the treatment of several fatal diseases. Numerous studies 

are cited in this review article that summarize and discuss the 

various substitutions around the coumarin sulfonamide 

nucleus. These substitutions have a wide range of biological 

activities and therapeutic potential, which has attracted many 

researchers looking to use the coumarin sulfonamide skeleton 

for drug discovery and the development of novel therapeutic 

agents. 
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I. INTRODUCTION 

 

 Natural lactones, coumarins are benzene rings fused 

to -pyrones in a class of fused six-membered oxygen-

containing benzoheterocycles. Many therapeutic medications 

contain the pharmacologically active group found in 

sulfonamides, SO2 NH. Because of their intriguing, adaptable, 

and broad-spectrum biological actions, coumarins have 

attracted the attention of synthetic scientists as well as 

medicinal chemists and pharmacists. It has been demonstrated 

that coumarin and its derivatives are important starting points 

for the synthesis of a number of therapeutic medicines. 

Coumarin is the building block for a wide variety of chemical 

structures with intriguing biological properties, promising 

biological profiles, and therapeutic uses. These properties 

include those for anti-cancer, anti-HIV, anti-diabetic, antiviral, 

antiproliferative, antithrombotic, and antimicrobial agents, as 

well as anti-inflammatory, anti-psoriasis, anti-inflammatory, 

vasodilator, and anticoagulant properties. Figure 2 displays a 

few commercially available medications based on coumarin.  

Figure 1 Structure of coumarin (1), benzene (2), α-pyrone (3) 

and sulfonamide (4). 

 

Antibacterial, anti-inflammatory, anti-tumor, anti-

carbonic anhydrase, anti-HIV, antimicrobial, anti-neoplastic, 

anti-convulsant, and anti-cancer properties are all exhibited by 

the sulfonamide molecule itself. Figure 3 displays some 

marketed medications with a sulfonamide structure. 

 

 
 

 
 

The anti-metastatic properties of various coumarin 

sulfonamide hybrid structures, including CAI17, were 

demonstrated.  

 

Against human carbonic anhydrase IX and XII, 

sulfocoumarin and chlorophenyl modified 

coumarinsulonamide scaffolds shown astounding selectivity. 

The recent research on the medicinal value of multifunctional 

coumarin sulfonamide complexes, which showed significant 

anti-cancer, anti-bacterial, antiviral, antifungal, and anti-

inflammatory actions, is summarized in this piece of literature. 
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Figure 3 Structures of different sulfonamide based marketed 

drugs 

 

Review of the Literature on the Pharmacological 

Characteristics of Coumarin Sulfonamide Frameworks:The 

Coumarin sulfonamide moiety can be thought of as a "Master 

Key" since it is a significant and favoured structural motif that 

is a vital component of numerous hybrid structural libraries of 

compounds intended to elicit a variety of pharmacological 

effects. The following classes can be used to categorize 

coumarin sulfonamide's pharmacological profile: 

 

1. Anti-cancer activities 

 2. Anti-oxidant activities  

3. Alkaline phosphatase inhibitory effects  

4. Anti-inflammatory activities  

5. Anti-bacterial activities 

 6. Antifungal activities 

 

Anti-cancer Activities of Coumarin Sulfonamide 

Derivatives 

 

The medical R&D (research and development) 

scientific community faces a huge difficulty in developing 

medications, medicinal therapeutic agents, and processes for 

safer treatment because cancer is a complex and occasionally 

fatal disease. Hybrid structures and scaffolds based on 

coumarin sulfonamide show great therapeutic potential against 

different cancer cell lines and carbonic anhydrases (CA). 

Carbonate dehydratases (CAs) are metalloenzymes that come 

in a variety of forms, including secreted CA isozymes, five 

membrane-bound isozymes, two mitochondrial forms, and 

five cytosolic forms. Specific isoenzymes displayed a variety 

of biological responses, while isozymes themselves had 

different and broad-spectrum inhibitory patterns. Diuretics, 

glaucoma medications, obesity and epilepsy medications, and 

anticancer treatments all have CAI inhibitory potential. 

Metalcomplexing anions and unsubstituted sulfonamides and 

their bioisosteres are the two primary types of CAIs. In order 

to produce a tetrahedral adduct with a non-protein zinc ligand, 

CAIs either bind to the enzyme's Zn2+ ion or create a trigonal 

bipyramidal species by adding to the metal coordination 

sphere.  

 

 Wang, et al. more information on the anti-cancer 

CAI properties of coumarin sulfonamide scaffolds is provided 

below.These synthetic scaffolds were tested against the MCF-

7 and B16-F10 breast cancer cell lines. An analog of coumarin 

benzene sulfonamide based on substituted pyrimidines.  

 

With an IC50 value of 0.024 M, scaffold (21) had the 

most anti-cancer action against the trans membrane tumor-

associated isoform (hCAs-IX), outperforming AZA and SA 

(whose IC50 values were 0.028 and 0.29 M, respectively).  

hCA-I (cytosolic), hCA-II, hCA-IX, and hCA-XII (trans 

membrane, tumor-associated isozymes) were among the 

carbonic anhydrase inhibitor isoforms that Wagner et al. 

attempted to produce and test against. 

 

The most effective inhibitor of the synthetic 

derivatives was the amino-based coumarindisulfonamide 

scaffold (22), which showed good inhibition against the hCA-

IX inhibitor with a Ki value of 14 nM as opposed to AZA, 

which had a Ki value of 25 nM. In contrast to AZA, which had 

a Ki value of 2.5 nM, scaffold (22) demonstrated good 

inhibitory action against the hCA-XII inhibitor with a Ki value 

of 6 nM. 

 

Kurt, et al. [54] created hybrid coumarylthiazole 

structures based on substituted benzene sulfonamides and 

established their anti-cancer action for various human carbonic 

anhydrase isoforms, including hCA I and hCA II. With an 

IC50 value of 5.63 M, the thiazole-based coumarin 

naphthalene sulfonamide scaffold (23) demonstrated the 

highest inhibition against hCA I. With an IC50 value of 8.48 

M, derivative (23) likewise displayed impressive inhibition 

against hCA II. 

 

(24) sulfonamide-bearing coumarin scaffolds that 

showed inhibition against distinct human carbonic anhydrase 

isoforms (hCA I, II, IX, and XII) were examined by Chandak 

et al. in their study published in Science [55]. In comparison to 

the reference chemical AZA, which had a Ki value of 25 nM, 
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the amino thiazole-based coumarin benzene sulfonamide 

compound (24) had strong inhibitory effect against hCA IX. 

When compared to AZA, scaffold (24) exhibited stronger 

inhibitory efficacy against hCA XII, with Ki values of 3.94 

and 5.7 nM, respectively. Zaib and co.[56] variants of the 

produced amino benzene sulfonamide and thiourea were 

examined for their ability to inhibit carbonic anhydrase. 

Compared to AZA (IC50 value 0.96 0.18 M), the substituted 

amino sulfonylphenyl base coumarinthiourea (25) 

demonstrated to be the most effective inhibitor against hCA II 

(cytosolic enzymes). Due to the replacement of 3-

aminosulfonylphenyl on the ortho position of the thiourea 

ring, scaffold (25) demonstrated the best inhibition. 

 

According to the research cited in this article, cancer 

treatment may benefit from the suppression of tumor-

associated CA isozymes. The coumarin sulfonamides, which 

serve as anti-proliferative and therapeutic agents as detailed 

below, have proved a critical role in the treatment and 

management of numerous types of malignant tumors. 

 

Amin, et al. [57] created coumarin-pyrazoline 

analogs with a phenylsulfonyl moiety and tested them against 

several tumor cell lines to see whether they had any anti-

cancer properties. Remarkable anti-cancer activity was shown 

over the colon cancer cell line HCT-116 and the breast cancer 

cell line MCF7 by the chloro-phenylsulfonyl substituted 

pyrazol based methoxycoumarin scaffold (26). In contrast to 

the standard drug, doxorubicin, which had an IC50 value of 

0.63 M, scaffold (26) demonstrated activity against the HCT-

116 cell line with an IC50 value of 0.01 M. Aoki, et al. [58] 

developed a coumarin derivative-containing sulfonamide 

moiety and tested it for inhibitory efficacy. Scaffold (27) 

effectively inhibited the proliferation of HCT-116 cells with 

an IC50 value of 8 nM. Additionally, Scaffold (27) showed 

strong in vivo anticancer efficacy against the HCT 116 

xenograft ED50 of 4.8 mg/kg. 

 

Pingaew, et al. [59] created 1, 2, and 3-triazole-based 

coumarin sulfonamide compounds and tested them against 

several cell lines for potential anti-cancer properties. When 

compared to the standard drugs ketoconazole and letrozole, 

which had IC50 values of 2.6 0.7 M and 0.0033 0.0004 M, 

accordingly, the dimethoxy substituted dihydroisoquinolin 

based coumarintriazole scaffold (28) demonstrated aromatase 

anti-cancer activities with Met374 and Ser478. A number of 

sulfonyl coumarin derivatives were tested against the HepG2 

(hepatocellular carcinoma) cell line by Sawy, et al. [60]. 

HepG2 was resistant to the spread of the anti-angiogenic drug 

substituted amino sulfonyl coumarinpyrazol (29), which relied 

on MMP. 

In order to study their anti-proliferative efficacy 

against the HepG2 (hepatocellular carcinoma), MCF-7 (breast 

cancer), and Caco-2 (colon cancer) cell lines, Sabt et al. [61] 

produced coumarin substituted sulfonamide derivatives. 

Comparing the IC50 value of the coumarin sulfonamide 

scaffold (30) based on phenyl thiazole to that of the reference 

medication doxorubicin, which had an IC50 value of 5.43 0.24 

M, revealed that it had a remarkable high level of activity 

against HepG2 cells. The in-vitro anti-cancer and antibacterial 

effects of cyano-acetohydrazonoethyl-N-ethyl-N-methyl 

benzene sulfonamide analogues were studied by Debbabi, et 

al. [62]. With an IC50 value of 1.08 g/mL compared to the 

reference medication MTX (methotrexate), which had an IC50 

value of 12.3 g/mL, the hydrazono-based coumarin benzene 

sulfonamide scaffold (31) demonstrated the best activity 

against MCF-7 When compared to the reference drug MTX 

(methotrexate), which had an IC50 value of 12.3 g/mL, MCF-

7 had an IC50 value of 1.08 g/mL. 

 

A variety of coumarin-benzimidazole hybrid 

structures were created by Holiyachi et al. [63] and their anti-

cancer properties were assessed. When compared to the 

reference drug Adriamycin (ADR), the tosyl-benzimidazole 

substituted methyl coumarin scaffold (32) had excellent anti-

cancer action against the HeLa (human cervix cancer cell 

line). When compared to ADR, the tosyl-benzimidazole 

substituted methoxycoumarin scaffold (33) likewise exhibited 

anti-cancer action against HeLa. When compared to ADR, the 

tosyl-benzimidazole substituted based bromo coumarin 

imidazole (34) had a surprisingly strong activity against HT 

29. The SAR investigations revealed that the electronic effects 

of the CH3, OCH3, and Br substituents connected to the 

coumarin rings were responsible for the diverse anti-cancer 

action against various cell lines demonstrated by the 

synthesized compounds (32), (33) and (34). 
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Figure 5 Pyrimidine and coumarinyl sulfonamide scaffolds 20 

and 21 which displayed anti-cancer activity. 

 

S

O

O

NH N

S O

O  
22 

Figure 6 Thiazole based coumarin analogue 22 which 

displayed anti-cancer activity 

Anti-bacterial activities of coumarin sulfonamide 

derivatives 

 

Mostajeran, et al. [1] described the synthesis of 

coumarin-6-sulfonamide compounds and evaluated their in 

vitro anti-bacterial activity against the bacteria ATCC6538 

(Staphylococcus aureus) and ATCC35218 (Escherichia coli). 

The zone of inhibition (ZI) value of 24 mm for the thiazole-

based coumarin sulfonamide scaffold (23) against S. aureus 

(ATCC6538) was remarkably high compared to that of the 

reference drugs ampicillin and chloramphenicol, which had ZI 

values of 28 mm and 19 mm, respectively. In comparison to 

ampicillin and chloramphenicol, which had ZI values of 15 

and 22 mm, respectively, scaffold (23) demonstrated high 

anti-bacterial action against E. coli (ATCC35218). 

 
 

The creation of coumarin-6-sulfonamide compounds 

was disclosed by Mostajeran, et al. [1] who also assessed their 

in vitro anti-bacterial effectiveness against the bacteria 

ATCC6538 (Staphylococcus aureus) and ATCC35218 

(Escherichia coli). Comparing the zone of inhibition (ZI) 

values of the reference medications ampicillin and 

chloramphenicol, which had ZI values of 28 mm and 19 mm, 

respectively, the ZI value for the thiazole-based coumarin 

sulfonamide scaffold (24) against S. aureus (ATCC6538) was 

unusually high at 24 mm. displayed strong anti-bacterial effect 

against E. coli (ATCC35218) in comparison to ampicillin and 

chloramphenicol, which had ZI values of 15 and 22 mm, 

respectively. 

 

Numerous 4-azidomethyl coumarin compounds with 

sulfonamide content were created by Basanagouda, et al. [64] 

and have antibacterial action. The group of recently reported 

substances demonstrated in vitro anti-bacterial activity against 
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various bacteria strains, including Streptococcus faecalis 

(MTCC 3382), Staphylococcus aureus (MTCC 3160), Bacillus 

subtilis (MTCC 297), Pseudomonas aeruginosa (MTCC1034), 

Klebsiella pneumonia (MTCC 3384), and Escherichia coli 

(MTCC1089). The reference medication ciprofloxacin also 

had a MIC value of 1 g/mL, but the azidomethyl substituted 

coumarin based amide scaffold (25) demonstrated anti-

bacterial action against S. faecalis via a MIC value of 1 g/mL. 

In contrast to ciprofloxacin, which had a MIC value of 1.0 

g/mL, scaffold (25) demonstrated antibacterial efficacy toward 

P. aeruginosa. 

 

When compared to ciprofloxacin, which likewise had 

a MIC value of 1.0 g/mL, scaffold (26) demonstrated anti-

bacterial efficacy against K. pneumonia. Comparing the 

substituted azidomethyl coumarin-based amide to 

ciprofloxacin, which also had a MIC value of 1.0 g/mL, 

revealed that it was more effective at combating germs against 

S. faecalis. Comparing the antibacterial activity of scaffold 

(27) to ciprofloxacin, which had a MIC value of 1 g/mL, 

scaffold (27) had the strongest antibacterial activity against P. 

aeruginosa. When compared to ciprofloxacin, which also 

reported a MIC value of 1 g/mL against K. pneumonia, 

scaffold (27) demonstrated antibacterial efficacy. 

 

Antifungal activities of coumarin sulfonamide derivatives 

 

4-hydroxycoumarin sulfonamide hybrids were tested 

by Chohan et al. [65] for their antifungal efficacy in-vitro 

against the fungi A. flavus, T. longifusus, C. glaberata, M. 

canis, F. solani, and C. albicans. When compared to the 

reference medicine miconazole (MIC = 98.4 g/mL), the amino 

substituted coumarin benzene sulfonamide scaffold (28) 

shown significant effectiveness against M. canis with a MIC 

value of 74 g/mL. When compared to miconazole (MIC = 98.4 

g/mL), the amino substituted pyrimidinyl based coumarin 

sulfonamide derivative (28) shown significant effectiveness 

against M. canis. When compared to miconazole (MIC = 

73.25 g/mL), the substituted amino isoxazolylcoumarin 

benzene sulfonamide (29) had extremely strong efficacy 

against F. solani. Compound (29), which had a MIC value of 

82 g/mL, outperformed the reference standard medicine 

miconazole, which had a MIC value of 73.25 g/mL, in terms 

of its strong anti-fungal efficacy against F. solani. 
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Coumarin sulfonamide derivatives with 4-

azidomethyl substitutions were synthesized, according to 

Basanagouda et al. [64]. The antifungal activity of each of the 

produced coumarin sulfonamide derivatives was examined in 

vitro against a variety of fungal species, including 

Mucorfuscus, Candida albicans, Fusariumoxysporum, 

Aspergillusfumigatus, Penicilliumchrysogenum, and 

Aspergillusniger. Compared to the reference medication 

fluconazole (MIC = 8 g/mL), the substituted azidomethyl 

coumarin sulfonic acid scaffold (30) demonstrated excellent 

anti-fungal action against Candida albicans. With a MIC value 

of 4 g/mL compared to fluconazole's 8 g/mL, substituted 

azidomethyl-based coumarin sulfonic acid (31) demonstrated 

the highest anti-fungal effectiveness against C. albicans. 

Comparing its MIC value to fluconazole, which was 8 g/mL, 

the azidomethyl-based coumarin sulfonic acid derivative (31) 

showed action against C. albicans with a value of 4 g/mL. 

 

II. CONCLUSION 

 

The research reviewed in this article showed that 

coumarin sulfonamide scaffolds and their analogs exhibited a 

wide range of biological activities. As a result, these 

derivatives have a significant potential for the creation of 

novel therapeutic agents for the treatment of various illnesses. 

The enzyme inhibitory and anti-cancer activity profiles of the 

coumarin sulfonamide derivatives were encouraging. A wide 

range of biological actions in the areas of medicine, 

pharmaceutics, and pharmacology were demonstrated by the 
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coumarin sulfonamide scaffolds. According to the research 

described in this review article, some coumarin sulfonamide 

compounds are more potent and have superior therapeutic 

indices than the standard medications. On the basis of SAR, 

derivatives of coumarin sulfonamide showed good and 

promising activity against several bacterial and fungal strains 

as well as cancer cell lines. The biological profile of coumarin 

sulfonamide derivatives serves as a useful framework for the 

creation and development of improved therapeutics for the 

more secure management of a variety of disorders. 

 

O

S

O

O
NH

CH3

CH3

N

N
+ NH

O O

S

O

O
NH

CH3

N

N
+ NH

O

CH3

 
30                                                        31 

 

REFERENCES 

 

[1] Mostajeran N, Arshad AF, Aliyan H, Massah RA. 

Solvent-free synthesis and antibacterial evaluation of 

novel coumarin sulfonamides. Pharm Chem J. 2018;52:1–

7. 

[2]  Piazzi L, Cavalli A, Colizzi F, Belluti F, Bartolini M, 

Mancini F, et al. Multi-target-directed coumarin 

derivatives: hAChE and BACE1 inhibitors as potential 

anti-Alzheimer compounds. Bioorg Med Chem Lett. 

2008;18:423–6. 

[3] Zhou S, Jia J, Gao JR, Han L, Li Y, Sheng W. The one-

pot synthesis and fluorimetric study of 3-(20 -

benzothiazolyl) coumarins. Dyes Pigm. 2010;86:123–8. 

[4] Lunazzi L, Mancinelli M, Mazzanti A, Pierini M. 

Stereomutation of axially chiral aryl coumarins. J Org 

Chem. 2010;75:5927–33. 

[5] Peng XM, Damu LV, Zhou CH. Current developments of 

coumarin compounds in medicinal chemistry. Curr Pharm 

Des. 2013;19:3884–930. 

[6] Rehman A, Abbasi AM, Rasool S, Ashraf M, Ejaz AS, 

Hassan R, et al. Synthesis, spectral characterization and 

enzyme inhibition studies of different chlorinated 

sulfonamides. Pak J Pharm Sci. 2014;27:1739–45. 

[7] Jung JC, Lee JH, Oh S, Lee JG, Park OS. Synthesis and 

antitumor activity of 4-hydroxycoumarin derivatives. 

Bioorg Med Chem Lett. 2004;14:5527–31. 

[8] Bhatia R, Pathania S, Singh V, Rawal KR. Metal-

catalyzed synthetic strategies toward coumarin 

derivatives. ChemHeterocycl Compd. 2018;54:280–91. 

[9] Bansal Y, Sethi P, Bansal G. Coumarin: a potential 

nucleus for anti-inflammatory molecules. Med Chem Res. 

2013;22:3049–60. 

[10] Kontogiorgis AC, Hadjipavlou-Litina JD. Synthesis and 

anti-inflammatory activity of coumarin derivatives. J Med 

Chem. 2005;48:6400–8. 

[11] Dongmo AB, Azebaze AG, Nguelefack TB, Ouahouo 

BM, Sontia B, Meyer M, et al. Vasodilator effect of the 

extracts and some coumarins from the stem bark of 

Mammeaafricana (Guttiferae). J Ethnopharmacol. 

2007;111:329. 

[12] Abdelhafez MO, Amin MK, Batran ZR, Maher JT, Nada 

AS, Sethumadhavan S. Synthesis, anticoagulant and 

PIVKA-II induced by new 4-hydroxycoumarin 

derivatives. Bioorg Med Chem. 2010;18:3371–8. 

[13] Sarkanj B, Molnar M, Cacic M, Gille L. 4-Methyl-7-

hydroxycoumarin antifungal and antioxidant activity 

enhancement by substitution with thiosemicarbazide and 

thiazolidinone moieties. Food Chem. 2013;139:488–95. 

[14] Soltani S, Dianat S, Sardari S. Forward modeling of the 

coumarin antifungals; SPR/SAR based perspective. 

Avicenna J Med Biotechnol. 2009;1:95–103. 

[15] Khan KM, Saify ZS, Khan MZ. Zia-Ullah; Choudhary, I. 

M.; Atta-Ur-Rahman; Perveen, S.; Chohan, Z. H.; 

Supuran, C. T. Synthesis of coumarin derivatives with 

cytotoxic, antibacterial and antifungal activity. J Enzyme 

Inhib Med Chem. 2004;19:373–81. 

[16] Brooker NL, Kuzimichev Y, Laas J, Pavlis R. Evaluation 

of coumarin derivatives as anti-fungal agents against soil-

borne fungal pathogens. CommunAgricApplBiol Sci. 

2007;72:785–93. 

[17] Gnerre C, Catto M, Leonetti F, Weber P, Carrupt PA, 

Altomare C, et al. Inhibition of monoamine oxidases by 

functionalized coumarin derivatives: biological activities, 

QSARs, and 3D-QSARs. J Med Chem. 2000;43:4747–58. 

[18]  Kostova I, Bhatia S, Grigorov P, Balkansky S, Parmar 

SV, Prasad KA, et al. Coumarins as antioxidants. Curr 

Med Chem. 2011;18:3929–51. 

[19]  Zhang W, Li Z, Zhou M, Wu F, Hou X, Luo H, et al. 

Synthesis and biological evaluation of 4-(1,2,3-triazol-1-

yl)coumarin derivatives as potential antitumor agents. 

Bioorg Med Chem Lett. 2014;24:799–807. 

[20] Paul K, Bindal S, Luxami V. Synthesis of new conjugated 

coumarin-benzimidazole hybrids and their anticancer 

activity. Bioorg Med Chem Lett. 2013;23:3667–72. 

[21] Belluti F, Fontana G, Dal BL, Carenini N, Giommarelli C, 

Zunino F. Design, synthesis and anticancer activities of 

stilbene-coumarin hybrid compounds: identification of 

novel proapoptotic agents. Bioorg Med Chem. 

2010;18:3543–50. 

[22] Ranganatha VL, Zameer F, Meghashri S, Rekha ND, 

Girish V, Gurupadaswamy HD, et al. Design, synthesis, 



IJSART - Volume 9 Issue 12 – DECEMBER 2023                                                                           ISSN [ONLINE]: 2395-1052 
 

Page | 59                                                                                                                                                                       www.ijsart.com 

 

and anticancer properties of novel benzophenone-

conjugated coumarin analogs. Arch. Pharm. Chem. Life 

Sci. 2013;346:901–11. 

[23] Chen H, Li S, Yao Y, Zhou L, Zhao J, Gu Y, et al. 

Design, synthesis, and anti-tumor activities of novel tri-

phenyl ethylene-coumarin hybrids, and their interactions 

with Ct-DNA. Bioorg Med Chem Lett. 2013;23:4785–9. 

[24] Kostova I. Coumarins as inhibitors of HIV reverse 

transcriptase. Curr HIV Res. 2006;4:347–63. 

[25] Han J, Sun L, Huang X, Li Z, Zhang C, Qian H, et al. 

Novel coumarin modified GLP-1 derivatives with 

enhanced plasma stability and prolonged in vivo glucose-

lowering ability. Br J Pharmacol. 2014;171:5252–64. 

[26] Tang L, Yu J, Leng Y, Feng Y, Yang Y, Ji R. Synthesis 

and insulin-sensitizing activity of a novel kind of 

benzopyran derivative. Bioorg Med Chem Lett. 

2003;13:3437–40. 

[27] Yang J, Liu GY, Dai F, Cao XY, Kang YF, Hu LM, et al. 

Synthesis and biological evaluation of hydroxylated 3-

phenylcoumarins as antioxidants and antiproliferative 

agents. Bioorg Med Chem Lett. 2011;21:6420–5. 

[28] Rehman S, Ikram M, Baker RJ, Zubair M, Azad E, Min S, 

et al. Synthesis, characterization, in vitro antimicrobial, 

and U2OS tumoricidal activities of different coumarin 

derivatives. Chem Cent J. 2013;7:68. 

[29] Keri RS, Hosamani KM, Reddy HS, Shingalapur RV. 

Synthesis, in-vitro antimicrobial and cytotoxic studies of 

novel azetidinone derivatives. Arch Pharm (Weinheim). 

2010;343:237–47. 

[30] Zoni F, Vicini P. Antimicrobial activity of some 1,2-

benzisothiazoles having a benzenesulfonamide moiety. 

Arch Pharm (Weinheim). 1998;331:219. 

[31] Li JJ, Anderson D, Burton EG, Cogburn JN, Collins JT, 

Garland DJ, et al. 1,2-Diarylcyclopentenes as selective 

cyclooxygenase-2 inhibitors and orally active anti-

inflammatory agents. J Med Chem. 1995;38:4570–8. 

[32] Neri D, Supuran TC. Interfering with pH regulation in 

tumours as a therapeutic strategy. Nat Rev Drug Discov. 

2011;10:767–77. 

[33] Supuran TC. How many carbonic anhydrase inhibition 

mechanisms exist. J Enzyme Inhib Med Chem. 2016; 

31:345–60. 

[34] Sedlakova O, Svastova E, Takacova M, Kopacek J, 

Pastorek J, Pastorekova S. Carbonic anhydrase IX, a 

hypoxia-induced catalytic component of the pH regulating 

machinery in tumors. Front Physiol. 2014;4:400. 

[35] Chiche J, Ilc K, Laferriere J, Trottier E, Dayan F, Mazure 

MN, et al. Hypoxia-Inducible Carbonic Anhydrase IX and 

XII Promote Tumor Cell Growth by Counteracting 

Acidosis through the Regulation of the Intracellular pH. J. 

Pouyssegur. Cancer Res. 2009;69:358–68. 

[36] Sowa T, Menju T, Chen-Yoshikawa FT, Takahashi K, 

Nishikawa S, Nakanishi T, et al. Hypoxia-inducible factor 

1 promotes chemoresistance of lung cancer by inducing 

carbonic anhydrase IX expression. Cancer Med. 

2017;6:288–97. 

[37] Scozzafava A, Menabuoni L, Mincione F, Briganti F, 

Mincione G, Supuran TC. Carbonic anhydrase inhibitors. 

Synthesis of water-soluble, topically effective, intraocular 

pressure-lowering aromatic/heterocyclic sulfonamides 

containing cationic or anionic moieties: is the tail more 

important than the ring. J Med Chem. 1999;42:2641–50. 

[38] Winum JY, Poulsen SA, Supuran TC. Therapeutic 

applications of glycosidic carbonic anhydrase inhibitors. 

Med Res Rev. 2009;29:419–35. 

[39] Bozdag M, Ferraroni M, Nuti E, Vullo D, Rossello A, 

Carta F, et al. Crystal structure of human carbonic 

anhydrase II in complex with the 5-(3-tosylureido) 

pyridine-2-sulfonamide inhibitor. Bioorg Med Chem. 

2014;22:334–40. 

[40] Supuran TC, Scozzafava A. Carbonic anhydrase 

inhibitors and their therapeutic potential. Expert OpinTher 

Pat. 2000;10:575–600. 

[41] Mabied FA, Shalaby ME, Zayed AH, Farag SAI. 

Crystallographic and computational study of Purine: 

Caffeine derivative. Hindawi. Publ. Corp. J. Crystallogr. 

2014,1−6. 

[42] Winum JY, Maresca A, Carta F, Scozzafava A, Supuran 

TC. Poly pharmacology of sulfonamides: pazopanib, a 

multitargeted receptor tyrosine kinase inhibitor in clinical 

use, potently inhibits several mammalian carbonic 

anhydrases. ChemCommun (Camb). 2012;48:8177–9. 

[43] Bozdag M, Ferraroni M, Carta F, Vullo D, Lucarini L, 

Orlandini E, et al. Structural insights on carbonic 

anhydrase inhibitory action, isoform selectivity, and 

potency of sulfonamides and coumarins incorporating 

arylsulfonylureido groups. J Med Chem. 2014;57:9152–

67. 

[44] Grandane A, Tanc M, Mannelli DC, Carta F, Ghelardini 

C, Zalubovskis R, et al. 6Substituted sulfocoumarins are 

selective carbonic anhdydrase IX and XII inhibitors with 

significant cytotoxicity against colorectal cancer cells. J 

Med Chem. 2015;58:3975–83. 

[45] Irfan A, Batool F, Zahra Naqvi SA, Islam A, Osman MS, 

Nocentini A, et al. Benzothiazole derivatives as 

anticancer agents. J Enzyme Inhib Med Chem. 

2020;35:265–79. 

[46] Supuran TC. Carbonic anhydrases: novel therapeutic 

applications for inhibitors and activators. Nat Rev Drug 

Discov. 2008;7:168–81.  

[47] Supuran CT, Ilies MA, Scozzafava A. Carbonic 

anhydrase inhibitors. Part 29. Interaction of isozymes I, II 



IJSART - Volume 9 Issue 12 – DECEMBER 2023                                                                           ISSN [ONLINE]: 2395-1052 
 

Page | 60                                                                                                                                                                       www.ijsart.com 

 

and IV with benzolamide-like derivatives. Eur J Med 

Chem. 1998;33:739–52.  

[48] Supuran CT, Scozzafava A, Ilies MA, Briganti F. 

Carbonic anhydrase inhibitors. Synthesis of sulfonamides 

incorporating 2,4,6-trisubstituted-pyridinium-

ethylcarboxami moieties possessing membrane-

impermeability and in vivo selectivity for the membrane-

bound (CA IV) versus the cytosolic (CA I and CA II) 

isozymes. J Enzyme Inhib. 2000;15:381–401. 

[49] Alterio V, Rosa Maria Vitale MR, Monti MS, Pedone C, 

Scozzafava A, Alessandro C, et al. Carbonic anhydrase 

inhibitors: x-ray and molecular modeling study for the 

interaction of a fluorescent antitumor sulfonamide with 

isozyme II and IX. J Am Chem Soc. 2006;128:8329–35.  

[50] Scozzafava A, Mastrolorenzo A, Supuran CT. Carbonic 

anhydrase inhibitors and activators and their use in 

therapy. Expert OpinTher Pat. 2006;16:1627–64. 

[51] Supuran CT, Scozzafava A, Casini A. Carbonic anhydrase 

inhibitors. Med Res Rev. 2003;23:146–89.  

[52] Wang ZC, Qin YJ, Wang PF, Yang YA, Wen Q, Zhang 

X, et al. Sulfonamides containing coumarin moieties 

selectively and potently inhibit carbonic anhydrases II and 

IX: Design, synthesis, inhibitory activity and 3D-QSAR 

analysis. Eur J Med Chem. 2013;66:1–11. 

[53] Wagner J, Avvaru SB, Robbins HA, Scozzafava A, 

Supuran TC, McKenna R. Coumarinyl-substituted 

sulfonamides strongly inhibit several human carbonic 

anhydrase isoforms: solution and crystallographic 

investigations. Bioorg Med Chem. 2010;18:4873–8.  

[54] Kurt ZB, Sonmez F, Bilen C, Ergun A, Gencer N, Arslan 

O, et al. Synthesis, antioxidant and carbonic anhydrase I 

and II inhibitory activities of novel sulphonamide-

substituted coumarylthiazole derivatives. J Enzyme Inhib 

Med Chem. 2016;31:991–8. 

[55] Chandak N, Ceruso M, Supuran TC, Sharma KP. Novel 

sulfonamide bearing coumarin scaffolds as selective 

inhibitors of tumor associated carbonic anhydrase 

isoforms IX and XII. Bioorg Med Chem. 2016;24:2882–

6. 

[56] Zaib S, Saeed A, Stolte K, Florke U, Shahid M, Iqbal J. 

New amino benzene sulfonamide ethiourea conjugates: 

synthesis and carbonic anhydrase inhibition and docking 

studies. Eur J Med Chem. 2014;78:140–50. 

[57] Amin MK, Eissa AM, Abou-Seri MS, Awadallah MF, 

Hassan SG. Synthesis and biological evaluation of novel 

coumarinpyrazoline hybrids endowed with phenylsulfonyl 

moiety as antitumor agents. Eur J Med Chem. 

2013;60:187–98. 

[58] Aoki T, Hyohdoh I, Furuichi N, Ozawa S, Watanabe F, 

Matsushita M, et al. The sulfamide moiety affords higher 

inhibitory activity and oral bioavailability to a series of 

[59] Pingaew R, Prachayasittikul V, Mandi P, Nantasenamat 

C, Prachayasittikul S, Ruchirawat S, et al. Synthesis and 

molecular docking of 1,2,3-triazole based sulfonamides as 

aromatase inhibitors. Bioorg Med Chem. 2015;23: 3472–

80.  

[60] El-Sawy RE, Ebaid SM, Rady MH, Shalby BA, Ahmed 

MK, Abo-Salem MH. Synthesis and molecular docking of 

novel non-cytotoxic anti-angiogenic sulfonyl coumarin 

derivatives against hepatocellular carcinoma cells in vitro. 

J. appl. pharm. sci. 2017;7, 49-66. 

[61] Sabt A, Abdelhafez MO, El-Haggar SR, Madkour MF, 

Eldehna MW, El-Khrisy ED, et al. Novel coumarin-6-

sulfonamides as apoptotic anti-proliferative agents: 

synthesis, in vitro biological evaluation, and QSAR 

studies. J Enzyme Inhib Med Chem. 2018;33:1095–107.  

[62] Debbabi FK, Al-Harbi AS, Al-Saidi MH, Aljuhani HE, 

El-Gilil MA, Bashandy SM. Study of reactivity of 

cyanoacetohydrazonoethyl- N -ethyl- N –methyl 

benzenesulfonamide: preparation of novel anticancer and 

antimicrobial active heterocyclic benzenesulfonamide 

derivatives and their molecular docking against 

dihydrofolate reductase. J Enzyme Inhib Med Chem. 

2016;1–13.  

[63] Holiyachi M, Shastri LS, Chougala MB, Shastri AL, Joshi 

DS, Dixit RS, et al. Design, synthesis and structure-

activity relationship study of coumarin benzimidazole 

hybrid as potent antibacterial and anticancer agents. Med. 

Chem. Drug Discov. 2016;1:4638–44. 

[64] Basanagouda M, Shivashankar K, Kulkarni VM, Rasal 

PV, Patel H, Mutha SS, et al. Synthesis and antimicrobial 

studies on novel sulfonamides containing 4-azidomethyl 

coumarin. Eur J Med Chem. 2010;45:1151–7. 

[65] Chohan HZ, Shaikh UA, Rauf A, Supuran TC. 

Antibacterial, antifungal and cytotoxic properties of novel 

N-substituted sulfonamides from 4-hydroxycoumarin. J 

Enzyme Inhib Med Chem. 2006;21:741–8 

 

 


