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ABSTRACT: Coumarin (2H-1-benzopyran-2-one) nucleus and it's natural, 

as well as synthetic derivatives, has been a field of interest due to its unique 

tendency to adopt varying categories of substitutions which provides the 

basis for modifying this nucleus for multidisciplinary actions. The extensive 

literature review reflects that coumarin derivatives have been synthesized by 

several structural modifications and exhibit numerous activities like anti-

inflammatory, anti-tumor, anti-HIV, anticoagulant, antimicrobial, 

antioxidant, anti-hepatitis, hepatoprotective, anti-pyretic, analgesics, anti-

thrombotic, vasodilatory, anti-mutagenic, antioxidant, anti-fungal, anti-viral, 

anti-hypertensive, anti-tubercular, anti-convulsant, anti-adipogenic and anti-

hyperglycemic. They also inhibit lipooxygenase, cyclooxygenase, MAO-A, 

MAO-B, and TNF-alpha enzymes. The purpose of this study is to review the 

anti-inflammatory potentials of coumarins and to generate a comparative 

SAR that may support to improve their anti-inflammatory activity by newer 

and potent diverse structural modifications of the coumarin nucleus. The 

review shows that wide varieties of coumarin derivatives have been 

synthesized and have shown anti-inflammatory potentials. These derivatives 

can be further modified with the help of SAR generated in the present work 

to improve the anti-inflammatory potentials of the versatile coumarin 

nucleus. 

INTRODUCTION: Coumarin owes their class 

name to ‘Coumarou,’ the vernacular name of the 

tonka bean; consist of fused benzene and α-pyrone 

rings 
1
. It represents a vast family of compounds 

naturally found in plants. There are four main 

coumarin sub-types which include simple 

coumarins, furanocoumarins, pyrano coumarins, 

and pyrone-substituted coumarins 
2
.
 

The simple 

coumarins are the hydroxylated, alkoxylated, and 

alkylated derivatives of the parent compound, 

coumarin, along with their glycosides.  
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It involves derivatives like coumarin, 7- hydroxyl 

coumarin, and 6, 7-di hydroxycoumarin. Furano 

coumarins consist of a five-membered furan ring 

attached to the coumarin nucleus, divided into 

linear or angular types with substitution at one or 

both of the remaining benzoid positions 
3
. It 

involves derivatives like psoralen and angelicin. 

Pyrano coumarin members are analogous to the 

furanocoumarins but contain a six-membered ring.  

It involves members like seselin and xanthyletin 

Coumarins substituted in the pyrone ring include 4-

hydroxycoumarin 
4
. Coumarin show anti-viral and 

anti-bacterial activities 
5
 in addition to various anti-

inflammatory abilities 
6
.  

Several coumarins possess antioxidant capacity 

scavenging superoxide anion radicals 
7, 8

, reduce 

edema in rat paw carrageenan test and other 
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inflammatory rodent models 
9
, and inhibit the 

lipooxygenase and cyclooxygenase pathways of 

arachidonic acid metabolism 
10, 11

. The comparative 

SAR study will show the futuristic approach for the 

development of coumarin derivatives by suitable 

structural changes. As the coumarin nucleus is a 

promising entity in the treatment of various 

inflammatory disorders; hence, its development is 

of keen importance. The present work is intended 

to review the anti-inflammatory potential of 

coumarin derivatives and to generate the SAR of 

structurally varying coumarin derivatives for 

generating more potent analogs.  

Comparative SAR Study of Coumarin 

Derivatives:  

Modifications on 4-styrylcoumarin nucleus: 4-

styrylcoumarin derivatives Fig. 1 and Table 1, 2 

have been synthesized by K. Upadhyay et al. 
12

 that 

exhibited the anti-inflammatory activity by TNF-α 

inhibition and IL-6 inhibition. 

 
FIG. 1: 4-STYRYL COUMARIN 

TABLE 1: LIST OF ACTIVE SUBSTITUTIONS WITH 

TNF-α  INHIBITORY ACTIVITY WITH THE MOST 

ACTIVE AT TOP 

Position Substitution 

R Phenyl 

 4-OH Phenyl 

 3-NO2 Phenyl 

 4-F Phenyl 

 3,4-DiOCH3 phenyl 

 3-OH Phenyl 

 3-Cl Phenyl 

 2-Cl Phenyl 

 2-OCH3 Phenyl 

 4-SCH3 Phenyl 

TABLE 2: LIST OF ACTIVE SUBSTITUTIONS WITH 

IL-6 INHIBITORY ACTIVITY WITH THE MOST 

ACTIVE AT TOP 

Position Substitution 

R 3- OCH3Phenyl 

 2-Ethenyl phenyl 

 3,4,5-TriOCH3 phenyl 

 4-N,N-DiCH3 amine-phenyl 

 phenyl 

 3-Indolyl 

 3-OH Phenyl 

 2-OCH3 Phenyl 

Among the various derivatives with 3-carbonitrile 

and 6-chloro substitution, the maximum inhibitory 

activity was shown by the 3-methoxyphenyl group 

at R. The activity data shows that an electron 

donating group is desired at R for TNF-α inhibitory 

activity Fig. 7. Maximum IL-6 inhibition was 

obtained with phenyl and 4-OH phenyl substitution 

at R Fig. 8. 

 
FIG. 7: PLOT SHOWING THE % INHIBITION OF 

TNF-α  BY VARIOUS 4-STYRYL DERIVATIVES AT 10 

µM CONC. 

 
FIG. 8: PLOT SHOWING THE % INHIBITION OF IL-6 

BY VARIOUS 4-STYRYL DERIVATIVES AT 10 µM 

CONC.    

Modifications on 3-carboxylate coumarins: A 

novel series of coumarins Fig. 2 were synthesized 

by E.Y. Bissonnette et al.
13

 that were found to be 

the moderate inhibitors of TNF-α thus exhibited the 

anti-inflammatory activity. The coumarin nucleus 

substituted on position-3 with a carboxylate group 

with either 5-chloropyridin-3-yl group or with 

phenyl group resulted in the compounds with 

similar activity. The activity was mainly affected 

by the substituent on position-6 of the coumarin 

nucleus. Unsubstituted position-6 resulted in the 

less active analogs whereas an introduction of 6-

acetoxy methyl or 6-propionyloxy methyl groups 

increased the activity. 
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FIG. 2: CHROMENE-3-CARBOXYLATE DERIVATIVES 

Modifications on Coumarin-Based Carbamates: 

A novel series of coumarin-based carbamates Fig. 

3 and Table 3, 4 was synthesized by J.F. Cheng et 

al., 
14

 which exhibited the potent inhibitory activity 

of TNF-α. 

 
FIG. 3: COUMARIN-BASED CARBAMATE 

TABLE 3: LIST OF ACTIVE SUBSTITUTIONS WITH 

THE MOST ACTIVE AT TOP 

Position Substitution 

R3/R4 4-Fluorobenzyl/methyl 

 benzyl/n-propyl 

 m-AcNHPh–/methyl 

 p-Fluorobenzyl/n-Propyl 

 4-Pyridinylmethyl/methyl 

 m-MeO2CPh–/methyl 

 Benzyl/Ethyl 

 p-Fluorobenzyl/Ph 

 benzyl/methyl 

 o-NH2Ph–/methyl 

 m-EtNHCONHPh/methyl 

The activity data shows that substitution at the C-6 

position of coumarin nucleus has majorly 

influenced the TNF-α inhibitory activity Fig. 9. On 

relating the activity with the structural 

modifications, it is observed that C-6 position must 

contain halogen or methoxy substituent. Alkyl 

groups at this position were found to lower the 

activity. It is also observed that at C-3 position, 

hydrophobic groups are favored. The activity 

appears to increase with the size of the alkyl group 

at this position. It appears that a small aliphatic 

group at the C-4 position is optimal for activity. 

TABLE 4: LIST OF INACTIVE SUBSTITUTIONS 

Position Substitution 

R3 H 

 CH3 

 aryl group with ethylene link 

 o-CF3Ph– 

 m-CF3Ph– 

 p-CF3Ph– 

 p-MeO2CPh– 

R4 H 

 COOH 

 CF3 

 m-CF3–Ph 

 p-CF3–Ph 

 PhCH2CH2– 

 c-Hexyl-CH(OH)CH2– 

R5 OCH3 

 
FIG. 9 PLOT SHOWING THE IN-VITRO INHIBITORY 

ACTIVITY OF R3/R4 MODIFIED COUMARIN BASED 

CARBAMATES ON TNF-α  PRODUCTION 

Modifications on 6-alkoxy and 7-alkoxy 

coumarins: Various structural derivatives of 6-

hydroxycoumarin (6HC) and 7-hydroxycoumarin 

(7HC) Fig. 4 and Table 5, 6, 7 were synthesized by 

Koketsu et al. 
15

 and their effects on lipopoly-

saccharide/interferon-γ (LPS/IFN-γ)-stimulated 

nitric oxide (NO) production were examined in 

murine macrophage RAW264 cells. Among these 

derivatives, 6HC-8 (6-(3-phenylpropoxy) 

coumarin), 6HC-14 (6-(2-octynyloxy) coumarin), 

7HC-14 (7-(2-octynyloxy) coumarin), and 7HC-16 

(7- (3, 5-dimethoxybenzyloxy) coumarin) markedly 

suppressed NO production at low concentration (25 
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µM). It is reported that excessive NO production 

can be harmful and trigger rheumatoid arthritis, 

gastritis, bowel inflammation, neuronal cell death 

and bronchitis 
16, 17

 and thus these synthesized 

coumarin derivatives could be the effective agents 

for alleviating symptoms of inflammation. 

 
FIG. 4: 6-ALKOXY AND 7-ALKOXY DERIVATIVES 

TABLE 5: LIST OF ACTIVE SUBSTITUTIONS WITH 

THE MOST ACTIVE AT TOP 

TABLE 6: LIST OF ACTIVE SUBSTITUTIONS WITH 

THE MOST ACTIVE AT TOP 

Derivative R 

 

7-alkoxy derivative 

 
H3CO

OCH3

 
 

 
 

 
 

 
 

 

TABLE 7: LIST OF INACTIVE SUBSTITUTIONS 

Derivative R 

 

6-alkoxy derivative 

H3CO

OCH3

 
 

7-alkoxy derivative 
 

Modification of Psoralen Nucleus to Develop 

Novel Furocoumarin Derivatives: Borgatti et al., 
18

 synthesized furocoumarin derivatives Fig. 5 by 

modifying the psoralen nucleus. The data shows the 

development of a novel lead for inhibiting NF-kB 

dependent biological functions. It also exhibited 

high efficiency in inhibiting NF-kB/DNA 

interactions. They also found this lead compound to 

be a potent inhibitor of IL-8 gene expression in 

TNF-α treated IB3-1 cystic fibrosis cells. The 

furocoumarin compound could be used as a lead 

compound for generating libraries of structurally-

related molecules with better anti-inflammatory 

potentials. The results of inhibition of IL-8 mRNA 

accumulation in TNF-α treated IB3-1 CF cells 

showed that psoralens-like molecules bearing 

methyl groups (TMP and TMA) are more active in 

inhibiting NF-kB/DNA interactions in respect to 

the reference compounds psoralen and angelicin. In 

terms of potency, compound 2 was found to be the 

most active furocoumarin derivative. 

 
Compound 1: R=H 

Compound 2: R=CH3 

FIG. 5: FUROCOUMARIN DERIVATIVE 

Evaluation of umbelliferone 6-carboxylic acid: 
Zhao D et al., 

19
 had reported the antioxidant and 

anti-inflammatory activities of umbelliferone 6-

carboxylic acid (UMC) which constitutes coumarin 

as its basic nucleus Fig. 6. 
 

 
FIG. 6: 7- HYDROXY – 2 – OXO – 2 H – CHROMENE -

6- CARBOXYLIC ACID  

Based on the anti-inflammatory assay, they found 

that UMC exhibited the highest inhibitory activity 

against lipopolysaccharide (LPS)-induced NO 

Derivative R 

 

 

 

 

 

 

 

6-alkoxy derivative 

 

 

 

 

 

O  
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production in RAW 264.7 cells with an IC50 value 

of 72.98 μg/mL. It was also reported that the 

inhibition of NO production in RAW 264.7 cells 

suppressed the release of pro-inflammatory 

mediators NO, PGE2, iNOS, COX-2, and TNF-α.
20

 

Evaluation of oxygenated coumarins and 

corresponding thiocoumarins:  S. Kumar et al. 
21

 

synthesized and evaluated various derivatives of 

coumarins and thiocoumarins Table 8, 9 for their 

effects on TNF-α induced expression of 

intercellular adhesion molecule-1 (ICAM-1) on 

endothelial cells.  

TABLE 8: LIST OF ACTIVE SUBSTITUTIONS FOR 

OXYGENATED COUMARINS 

TABLE 9: LIST OF ACTIVE SUBSTITUTIONS FOR 

CORRESPONDING THIOCOUMARINS 

Derivative Substituent % inhibition 

of ICAM-1 R1 R2 

O S

R2

R1

 

OH OH 92 

OAc OAc 82 

OBn OBn 45 

OH H 10 

OAc H 07 

Inflammatory mediators are known to increase the 

expression of cell adhesion molecules on the 

endothelial cells that lead to random infiltration of 

the leukocytes across the blood vessels and hence 

causes inflammation. Thus, inhibition of cell 

adhesion molecules can prove to be a useful 

therapeutic approach to regulate the inflammatory 

response. It was found that dihydroxy and 

diacetoxy derivatives of thiocoumarin were more 

potent in comparison to the corresponding 

coumarin derivatives which suggest that the 

presence of sulfur improves the inhibitory activity 

Fig. 10, 11. 

  
      FIG. 10: PLOT SHOWING THE % INHIBITION OF         FIG. 11: PLOT SHOWING THE % INHIBITION OF 

              ICAM-1 BY OXYGENATED COUMARINS                           ICAM-1 BY THIOCOUMARINS 

CONCLUSION: A large number of structurally 

novel coumarin derivatives have been reported to 

show anti-inflammatory activity. SAR generated by 

correlations of the available data will help in the 

development of new active compounds by 

incorporating desired substituents at various 

positions, majorly 3, 6, and 7 that are mostly 

responsible for anti-inflammatory activity. For 

carbamates, it is observed that a benzyl derivative 

is desired at the third position for optimal activity 

Table 3. Substituting this position with phenyl 

derivative resulted in the inactive compounds 

Table 4. Position fourth in carbamates must 

contain small aliphatic alkyl groups such as methyl, 

ethyl or propyl for optimum activity Table 3.  

The data also suggests that the thiocoumarins are 

more potent anti-inflammatory agents, than their 

corresponding oxygenated coumarins Table 8 and 

Table 9. The present review indicates about the 

various coumarin derivatives that show anti-

inflammatory activity and the various substitutions 

along with their contribution towards the activity. 

On performing the comparative SAR analysis, it 

was observed that the coumarin and its derivatives 

are the promising chemical category as anti-

inflammatory agents though their mechanism of 

action may be through varying routes such as 

through TNF-α, IL-6 inhibition, and ICAM-1 

inhibition. Due to the versatility of the coumarin 

Derivative Substituent % inhibition of 

ICAM-1 R1 R2 

O O

R2

R1

 

OH OH 75 

OAc OAc 60 

OBn OBn 30 

OH H 07 

OAc H 05 
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nucleus towards structural modification, a variety 

of substitutions had been placed on the coumarin 

nucleus to improve its potency and efficacy for the 

treatment of inflammation. These modifications 

along with their activity data have been thoroughly 

examined and had led to the development of SAR 

for the coumarin nucleus for anti-inflammatory 

activity, according to which the most important role 

is played by the substitution at position-6 of 

coumarin nucleus. The changes in the substitutions 

at this position have dramatically altered the 

biological activity of the compounds. The activity 

was found to decrease or abolish if this position 

was left unsubstituted. Smaller groups such as H 

and F are only acceptable at position 5 of all 

coumarin derivatives. Substituting this position 

with any other group resulted in the inactive 

compounds Table 4.  

The data plotted in Fig. 7 indicates that for the 

inhibition of TNF-α by 4-styryl coumarin 

derivatives, the 3-methoxyphenyl substituent had 

the maximum inhibitory effect. On increasing the 

methoxy groups, the decrease in activity was 

observed.  Shifting of the methoxy group to the 

second position on the phenyl ring also resulted in 

the fall in the inhibitory effect. Leaving the phenyl 

ring unsubstituted or substituted with an electron 

withdrawing group resulted in fall of the inhibitory 

response. 

On the contrary, IL-6 inhibition Fig. 8 with same 

derivatives was found to show different behavior. 

The highest inhibition was found with the 

unsubstituted phenyl ring at R. Phenyl ring when 

substituted with an electron withdrawing group 

such as 3-nitro, 4-fluoro and 4-hydroxy showed 

comparatively better inhibitory response then that 

with the electron donating groups such as 2-

methoxy. This could assist the future research work 

on coumarins in the field of inflammation and 

designing of newer coumarin analogs. On studying 

the effect of different structural modifications of 

coumarin-based carbamates on TNF-α production 

Fig. 9 it was observed that methyl and the n-propyl 

group is highly acceptable at the R4 position.  

Substituting this position with an electron 

withdrawing group or phenyl ring resulted in the 

inactive derivatives Table 4 which show only 

smaller and straight chain alkyl groups are 

acceptable at this position. At R3 position benzyl 

and 4-fluoro benzyl, substituents showed maximum 

response along with n-propyl and methyl at R4 

respectively. Substituting phenyl ring with amine 

or amide groups at R3 resulted in a decrease in 

activity. It was also observed that on letting this 

position unsubstituted resulted in the compounds 

with no anti-inflammatory activity. Similarly, 

substituting this position with o, m or p-CF3 on 

phenyl ring and electron donating groups such as 

methoxy or methyl resulted into the inactive 

analogs. From the study of ICAM-1 inhibition by 

oxygenated coumarins and their corresponding 

thiocoumarins Fig. 10 and Fig. 11, it was observed 

that for the desired effect the sixth and seventh 

position of coumarin nucleus must be 

simultaneously substituted with a hydroxyl group. 

On substituting anyone the respective positions the 

activity was found to decrease tremendously.  

Although, a similar effect but to a lesser extent was 

observed with OAc on both the positions. In a very 

similar fashion, the thiocoumarins showed the same 

trend in the inhibition of ICAM-1. However, they 

were comparatively more potent Table 8 and 

Table 9 from their corresponding oxygenated 

coumarin analogs. 

ACKNOWLEDGEMENT: We are highly obliged 

to the Principal of Modern Institute of 

Pharmaceutical Sciences, Indore for providing the 

facilities and staff of the Institute for their help in 

the searching article and different journals which 

are of great help for the completion of this review 

article. 

CONFLICT OF INTEREST: Nil 

REFERENCES: 

1. Bruneton J: Pharmacognosy, Phytochemistry, Medicinal 

Plants. Second Edition, Hampshire UK, Intercept Ltd 

1999: 263-77.  

2. Jain PK and Joshi H: Coumarin: chemical and 

pharmacological profile. Journal of Applied 

Pharmaceutical Science 2012; 2(6): 236-40. 

3. Ojala T: PhD Thesis, University of Helsinki, Helsinki, 

Finland 2001: 95-06.  

4. Keating G and O’ Kennedy R: Coumarin cytotoxicity 

activity on albino rats. John Wiley & Sons. 1997; 2: 54-66. 

5. Siddiqui AA, Rajesh R, Alagarsamy V and De Clercq E: 

Synthesis, antiviral, antituberculostic, and antibacterial 

activities of some novel, 4-(4-substituted phenyl)-6-(4-

nitrophenyl)-2-(substituted imino)pyrimidines. Arch 

Pharm (Weinheim) 2007; 340: 95-02. 



Kayal et al., IJPSR, 2014; Vol. 5(9): 3577-3583.                                            E-ISSN: 0975-8232; P-ISSN: 2320-5148 

International Journal of Pharmaceutical Sciences and Research                                                                              3583 

6. Fylaktakidou KC, Hadjipavlou-Litina DJ, Litinas KE and 

Nicolaides DN: Natural and synthetic coumarin derivatives 

with anti-inflammatory/ antioxidant activities. Curr Pharm 

Des 2004; 10: 3813-33 

7. Paya M, Halliwell B and Hoult JR: Interactions of a series 

of coumarins with reactive oxygen species. Scavenging of 

superoxide, hypochlorous acid and hydroxyl radicals. 

Biochem Pharmacol 1992; 44: 205-14. 

8. Paya M, Goodwin PA, De Las Heras B and Hoult JR: 

Superoxide scavenging activity in leukocytes and absence 

of cellular toxicity of a series of coumarins. Biochem 

Pharmacol 1994; 48: 445-51. 

9. Hardt TJ and Ritschel WA: Investigation of the dose-

response relationship upon intraperitoneal administration 

of coumarin and 7-hydroxycoumarin on the carrageenan-

induced edema of the rat hind paw. Arzneimittel forschung 

1983; 33: 1662-6. 

10. Hoult JR, Forder RA, de las Heras B, Lobo IB and Paya 

M: Inhibitory activity of a series of coumarins on 

leukocyte eicosanoid generation. Agents Actions 1994; 42: 

44-9. 

11. Grimm EL, Brideau C, Chauret N, Chan CC, Delorme D 

and Ducharme Y: Substituted coumarins as potent 5-

lipoxygenase inhibitors. Bioorg Med Chem Lett 2006; 16: 

2528-31. 

12. Upadhyay K, Bavishi A, Thakrar S, Radadiya A, Vala H, 

Parekh S, Bhavsar D, Savant M, Parmar M, Adlakha P and 

Shah A: Synthesis and biological evaluation of 4-

styrylcoumarin derivatives as inhibitors of TNF-α and IL-6 

with anti-tubercular activity. Bioorg Med Chem Lett 2011; 

21: 2547-49. 

13. Bissonnette EY, Tremblay GM, Turmel V, Pirotte B and 

Ravaux MR: Coumarinic derivatives show anti-

inflammatory effects on alveolar macrophages, but their 

anti-elastase activity is essential to reduce lung 

inflammation in-vivo. J Int Imp 2009; 9: 49-54. 

14. Cheng JF, Chen M, Wallace D, Tith S, Arrhenius T, 

Kashiwagi H, Ono Y, Ishikawa A, Sato H, Kozono H and 

Nadzan AM: Discovery and structure-activity relationship 

of coumarin derivatives as TNF-α inhibitors. Bioorg Med 

Chem Lett 2004; 14: 2411-15. 

15. Adfa M, Itoh T, Hattori Y and Koketsu M: Inhibitory 

Effects of 6-Alkoxycoumarin and 7-Alkoxycoumarin 

Derivatives on Lipopolysaccharide/Interferon γ-Stimulated 

Nitric Oxide Production in RAW264 Cells, Biol Pharm 

Bull 2012; 35(6): 963-66.  

16. Abramson SB, Amin AR, Clancy RM, Attur M: The role 

of nitric oxide in tissue destruction. Best Pract. Res Clin 

Rheumatol 2001; 15: 831-45. 

17. Gassull MA: Review article: the role of nutrition in the 

treatment of inflammatory bowel disease. Aliment 

Pharmacol Ther 2004; 20(S4): 79-83. 

18. Borgatti M, Chilin A, Piccagli L, Lampronti I, Bianchi N, 

Mancini I, Marzaro G, dall’Acqua F, Guiotto A and 

Gambari R: Development of a novel furocoumarin 

derivative inhibiting NF-kB dependent biological 

functions: Design, synthesis and biological effects. Eur J 

Med Chem 2011; 46: 4870-77. 

19. Zhao D, Islam MN, Ahn BR, Jung HA, Kim BW and Choi 

JS: In-vitro antioxidant and anti-inflammatory activities of 

Angelica decursiva. Archives of Pharmacal Research 

2012; 35: 179-92. 

20. Md. Islam N, Choi RJ, Jin SE, Kim YS, Ahn BR, Zhao D, 

Jung HA and Choi JS: Mechanism of anti-inflammatory 

activity of umbelliferone-6-carboxylic acid isolated from 

Angelica decursiva. J Ethnopharmacol 2012; 144: 175-81. 

21. Kumar S, Singh BK, Kalra N, Kumar V, Kumar A, Prasad 

AK, Raj HG, Parmar VS and Ghosh B: Novel 

thiocoumarins as inhibitors of TNF-α induced ICAM-1 

expression on human umbilical vein endothelial cells 

(HUVECs) and microsomal lipid peroxidation. J Bioorg 

Med Chem 2005; 16: 1605-13. 

 

 

 

 

 

All © 2013 are reserved by International Journal of Pharmaceutical Sciences and Research. This Journal licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License. 

This article can be downloaded to ANDROID OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile. (Scanners are available on Google 

Playstore) 

 

 

How to cite this article: 

Kayal G, Jain K, Malviya S and Kharia A: Comparative sar of synthetic coumarin derivatives for their anti-inflammatory activity. Int J 

Pharm Sci & Res 2014; 5(9): 3577-83. doi: 10.13040/IJPSR.0975-8232.5(9).3577-83. 

 


