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ABSTRACT

The synthesis of a series of Diarylsulfonyl ureas Chalcone Hybrids is used to be evaluated for their anti-inflammatory activity using in
silico methods. The activity of Diarylsulfonylurea Chalcone Hybrids using 2D Qsar and docking studies (Hex and igemDock) has been
not reported till now. In the present studies, QSAR properties has shown higher molecular surface with 4e followed by 4u, 4c, 4i and
4d. Parameters like Volume, Refractivity, Polarizability and Mass has obtained more for 4y, Hydration energy is more with logP and
less for 4m. The most five preferable structures (4f, 4g, 4m, 4u and 4v) having least minimization energies with docked structural
comparison using hex v6.3. The five preferable structures (4a, 4b, 4e, 4s and 4y) has least minimization energies with the active
binding sites and docked Structural Comparison using IGEMDOCK. Hence the proposed work has shown good anti-inflammatory
activity with Synthesized Diarylsulfonylurea Chalcone Hybrids using in silico studies.

Keywords: Anti-inflammatory activity, Docking, QSAR, Synthesized Diarylsulfonylurea Chalcone Hybrids.

INTRODUCTION

halcones, a new class of glycosidase (a-glucosidase,

a-amylase, and B-amylase) inhibitors acts against

a-glucosidase shows non-competitive inhibition."
The effect of chalcones on serum glucose-lowering in
hyperglycemic-normal rats highlighting novel compounds
with strong anti-hyperglycemic properties.” Chalcones,
considered as the precursors of flavonoids and
isoflavonoids, area unitgalorein edible plants, and
have conjointly been shown toshowa variousarray
of medical specialty activities.?

Chalcones representa vital cluster of the polyphenolic
family, which incorporates an outsized variety of present
molecules. This family possesses a stimulating spectrum
of biological activities,as well as antioxidative,
medication, medicament, anticancer, cytotoxic, and
immunosuppressive  potential.* Conversion of the
difluorinated chalcones to difluorinated propanediones
seems to provide better protection against
inflammation.” The substitution of an aryl group of
chalcone by a heterocyclic quinoline group would
enhance the biological activity.®

The sulfonylurea, inhibits eosinophil survival in a manner
similar to lidocaine.” Sulfonylurea’s include several
medications that act on pB-cells to increase insulin
release.? Diarylsulfonylurea (DSU) is a novel anticancer
agent because of its unique DSU chemical structure,
broad-spectrum antisolid-tumor activity in preclinical
models.’ DSUs with exceptionally broad-spectrum activity

against syngeneic rodent solid tumors in vivo is
described.™
Quantitative structure activity relationship (QSAR)

approach is better for designing new drugs when the
target is not known or if there are multiple targets." The

anticancer result of chalcones derivatives and new QSARs
are able to facilitate within the understanding of the role
of chalcones and of their analogues on cancer.'? From the
QSAR studies, Pharmacophores has been established
for coming up with novel medication molecules.™®

Sulfonylurea were the only drugs used to stimulate insulin
secretion in patients with type 2 diabetes.” A need for
rapid and efficient computational methods capable of
differentiating compounds with acceptable
biopharmaceutical and QSAR properties.™

Methodology

A series of new Diarylsulfonylurea-Chalcone hybrids
compounds (4A-4y) has been studied by QSAR through
Hyperchem v5.1 software. The compounds synthesized by

Bharat et al, 2013 has been analyzed for anti-
inflammatory activity through in vitro studies.*
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Figure  1: bioactive

pharmacophores

Diarylsulfonylurea-chalcone

Protein related to anti-inflammatory activity of 5-LOX
inhibitor has been retrieved from PDB (3V99) and has
been used as receptor. Various ligands have been
designed using Chemdraw ultra v10.0 and the 3D models
are subjects to energy minimization using molecular
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mechanics (MM2) with Chem3D ultra v10.0. The energy
minimized structures are considered as ligands for

docking.
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has good Protein-Ligand activity. The minimum energy
obtained during docking process will be the good ligand.

Lower the energy higher will be the stable and effective

molecule.

Hex v6.3 and iGEMDOCK v2.1 are the free software that
Table 1: Diarylsulfonylurea-chalcone hybrids compounds (4A-4Y)

Compound R Yield® (%) Molecular weight ()  Molecular formula ~ M.p. (°C)
da CeHs 97 420 Co3H2oN204S 151.3
4b 4-MeCgHy4 89 434 Ca4H25N20,S 233.8
4c¢ 4-NMe,CqH, 88 463 CasHasN30,4S 150.5
4d 2,4-diOMeCgHs 84 480 Cas5H24N206S 163.3
de 3,4, 5-triOMeCqH, 88 510 Ca6Ha6N207S 198.6
4f 2-OHCgH,4 86 436 Ca3Ha0N205S 258.9
4q 3-OHCgH,4 82 436 Ca3Ha0N205S 185.2
4h 4-OHCgH,4 89 436 Ca3Ha0N205S 185.7
4i 3-0OEt,4-OHC¢H3 89 480 Co5H24N206S 174.3
4 3-OMe,4-OHCgH3 93 466 Ca4H2N206S 178.6
4k 2-NO,CgH,4 86 465 Ca3H1oN306S 231.8
41 3-NO,CgHy4 89 465 Co3H19N306S 172.2
4m 5-0OH,2-NO,CgH3 85 481 Co3H19N307S 166.2
4n 3-FCgH4 84 438 Ca3H10FN,0,S 183.5
40 4-FCgHy4 87 438 Ca3H10FN,0,S 150.3
4p 2-CICgH4 88 454 Co3H19CIN;O4S 244.5
4q 4-ClICgH,4 92 454 Co3H19CIN;O4S 227.5
4r 2,4-diCICqH; 85 489 C23H18CIN,0,S 220.5
4s 3-BrCsHy, 84 499 Co3H19BrN,04S 214.2
4t 4-BrCgH, 81 499 Co3H19BrN,O4S 244.2
4u 4-Allyl-OCgH,4 85 476 CoeH24N205S 162.2
4y Phenylethene-yl 94 446 CosH2oN,04S 178.3
4w Pyridin-3-yl 86 421 CooH19N304S 231.8
4x Pyridin-4-yl 89 421 CooH19N304S 188.0
4y Anthracen-9-yl 93 520 Ca1H24N50,4S 174.4

a.4f-14.47 A b.4g - 14.47A c.4m—14.4 "A

d. 4u—12 A

e.d4v—-16"A

Figure 2: Docked structures for anti-inflammation using Hex
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Table 2: QSAR Properties

Sl e Appr('JAxr S;rface (irfz VAT zzgrrg;izz log P Refractivity ~ Polarizabality
(in electrons) i AP ) A units) Kcal/mol) Values  (in A"Bunits) (in A’Rlunits)
4a 629.80 689.96 1166.97 -10.63 1.48 129.14 42.75
4b 678.45 726.67 1231.06 -9.40 1.64 133.42 44.58
4c 740.86 774.76 1315.39 -9.54 0.54 142.76 47.77
4d 715.32 757.98 1309.36 -12.42 -0.50 141.89 47.69
4e 762.34 815.04 1395.15 -13.64 -1.50 148.26 50.17
4f 641.46 712.66 1200.19 -15.02 0.46 130.74 43.39
49 656.86 713.54 1202.22 -17.38 0.46 130.74 43.39
4h 650.18 709.46 1201.00 -17.48 0.46 130.74 43.39
4 717.79 779.07 1322.5 -15.36 -0.19 141.87 47.69
4 681.81 742.20 1263.48 -16.73 -0.53 137.12 45.86
4k 666.59 725.29 1232.38 -14.35 -1.26 134.85 44.59
4 619.86 680.17 1149.00 -14.12 -1.26 134.85 44.59
4m 670.91 728.00 1239.80 -20.89 -2.29 136.46 45.23
4n 651.05 700.62 1186.69 -10.33 0.88 129.27 42.66
40 647.20 700.93 1186.69 -10.31 0.88 129.27 42.66
4p 658.60 709.79  1211.30 -10.35 1.26 133.85 44.68
4q 670.75 721.43 1220.83 -10.26 1.26 133.85 44.68
4r 680.39 721.34 1241.28 -10.02 1.04 138.57 46.61
4s 686.55 735.01  1243.89 -10.32 1.54 136.67 45.38
4t 679.90 733.48 1240.84 -10.24 1.54 136.67 45.38
4u 750.54 802.97 1351.33 -13.04 1.23 144.68 48.70
4v 694.70 754.38 1271.25 -11.20 2.02 139.46 46.23
4w 619.52 691.50 1163.98 -12.33 0.14 125.64 42.04
4x 616.28 685.23 1156.57 -12.26 0.01 125.57 42.04
4y 686.12 806.06  1406.52 -11.35 1.63 165.53 55.11

Mass
(in amu)
420.48
43451
463.55
480.54
510.56
436.48
436.48
436.48
480.54
466.51
465.48
465.48
481.48
438.47
438.47
454.93
454.93
489.37
499.38
499.38
476.55
446.52
421.47
421.47
520.60

a Fa active binding site with Docking structare
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b_4b Active binding site with docking structure c. 4e active binding site with Docking structure
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d.4s Active binding site with Docking structure e. 4v active binding site with Docking structure

Figure 3: Docked structures for anti-inflammation using iGEMDOCK
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RESULTS

Various ligands designed have been used to know the
molecular parameters for the second generation drug
discovery. QSAR properties provide the molecular
parameters that have stability and activity of a ligand.

Table 2 shown higher molecular surface with 4e followed
by 4u, 4c, 4i and 4d. QSAR parameters like Volume,
Refractivity, Polarizability and Mass are obtained more for
4y. Hydration energy is more and log P less for 4m.

Hex dock software using compounds (4A =>4Y) has been
conducted in the present work. The most five preferable
structures (4f, 4g, 4m, 4u and 4v) having least
minimization energies in molecular studies with the
docked structural comparison is provide in Table 3 and
Figure 2.

Table 3: Best molecules for anti-inflammation using Hex

S.No. Energy Minimization
4f -313.18
4q -330.58
4m -310.04
4u -316.57
4y -310.38

iGEMDOCK Software Using Compounds (4A ->4Y) has
been conducted. The five preferable structures (4a, 4b,
4e, 4s and 4y) having least minimization energies in
molecular studies with the active binding sites & Docked
Structural Comparison has been shown in Table 4 and
Figure 3. Based on distance, 4u (12°A) has shown good
result compares to other synthesized compounds.

Table 4: Anti-inflammation compounds using iGEMDOCK

S.No Energy Minimization
4a -199.55
4b -124.64
4de -129.25
4s -127.47
4y -123.55

DISCUSSION

Anti-inflammation is the property of the diseases that
links to the pathways of aging diseases.'” A substance that
reduces inflammation linked to Diabetes, cancer, etc are
anti-inflammatory compounds used to reduce the risk of
age related diseases.

Chalcones were regularly synthesized to guage their
restrictive effects on the activation of mast cells and
neutrophils and the inhibitory effect on phlogist-induced
hind-paw edema in mice. A series of chalcones and
related compounds were prepared by Claisen-Schmidt
condensation of appropriate acetophenones with
appropriate aromatic aldehyde and the anti-inflammatory
activities of these synthetic compounds were studied on
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inhibitory effects on the activation of mast cells and
neutrophils.*®

Chalcones and their derivatives were previously
synthesized and evaluated for their anti-inflammatory
activity. In vitro, chalcones inhibited degranulation and 5-
lipoxygenase in human neutrophils."® The process of
degranulation of mast cells and neutrophils contributed
to inflammatory diseases. Activation of microglial cells
and macrophages is believed to worry in inflammatory,
infectious and chronic diseases of the central nervous
system. Combining the potent inhibition of chemical
mediators free by the degranulation of mast cells or
neutrophils and from the activated microglial cells or
macrophages, might cause a promising antiinflammatory
agent for the treatment of peripheral and central
inflammation.”

Chalcone derivatives have a potential role in modulating
the inflammatory process.21 The o,B-unsaturated organic
compound moiety in each 2',4',6"-Tris(methoxymethoxy)
chalcone (TMMC) and chalcones might be vital in
mediating this impact. to research the structural needs of
TMMC derivatives for medication effects.”> Methyl and
hydroxy substituted chalcones were found to be cytotoxic
in vitro whereas only hydroxy substituted chalcones could
reduce ascites tumour in animals.?

Scientific investigations on the bioavailability of chalcones
from food sources are limited but variety of synthetic
chalcones (SCs) has been reported to possess a wide
range of pharmaceutically important biological activities.
Plethora of literature has accumulated in the recent years
suggesting the role of chalcones and its derivatives as an
anti-inflammatory, anticancer, and antioxidant agents.”*
Chalcones have also been reported as inhibitors of
angiogenesis, because the process of angiogenesis
(formation of new blood vessels) is proved to be crucial
for the survival and proliferation of solid tumors.
Arresting the angiogenesis process has been considered
as a potential target for the development of anticancer
drugs.?®

Chalcones square measure ready by condensation Aryl
ketones with aromatic aldehydes in presence of
appropriate condensation agents. They endure a spread
of chemical reactions and square measure found helpful
in synthesis of kind of heterocyclic compounds. Chalcones
are used as intermediate for the preparations of
compounds having therapeutic value.?® Chalcones exert
their cytoprotective actions via activation of specific
transcriptional factors and upregulation of endogenous
defensive pathways, like phase Il enzymes and therefore
theﬂstress macromolecule protoheme oxygenase-1 (HO-
1).

QSAR study discovered that the presence of electron-
withdrawing teams in B-ring and electron-
donating teams in A-ring of chalcones was necessary for
inhibition of LPS-induced IL-6 expression.28 Naringenin
chalcone inhibited the  assembly of TNF-a, MCP-1,
and gas (NO) by LPS-stimulated RAW 264 macrophages in

&
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a very dose-dependent manner. Co-culture of 3T3-L1
adipocytes and RAW 264 macrophages markedly
magnified the assembly of TNF-a, MCP-1, and NO
compared with the management cultures; but treatment
with naringenin chalcone dose-dependently inhibited the
assembly of those proinflammatory mediators.” The
potent synthesized structure 2',5'-dihydroxychaclones
have anti-inflammatory drug effects.

The potent repressive result of 2',5'-dihydroxy-
dihydrochaclones on NO  production in  LPS-
activated scavenger cell,in all probability through the
suppression  of  INOS  supermolecule expression,
is planned to be helpful for the relief of septic shock.®
chalcones in inflammation that controls both the immune
system and tumorigenesis.  Chronic  subclinical
inflammation is a part of insulin resistance syndrome.
Drugs which are effective in dampening such subclinical
inflammation may provide protection against
development of diabetic complications, which may be
reflected partly as a protection provided by drug in
experimental models of inflammation.®*

Inflammatory pathways are shown to mediate the
survival, proliferation, invasion, ontogeny and metastasis
of tumors.** QSAR may be a helpful suggests that for
maximizing the efficiency of a brand new lead compound.
Within the lead optimization part of the artificial project,
numerous QSAR procedures with the help of computer-
technology can be planned. The QSAR procedures are
supported physical organic ideas and involve calculation
operations. Since inflammation may be a complicated
development involving interrelationships between body
substance and cellular reactions through variety of
inflammatory mediators.® The developed QSAR model
approach models provide pertinent information into the
physiochemical properties governing the investigated
biological properties.34

Mono- and di-O-prenylated chalcone derivatives designed
on the basis of a homology derived molecular model of 5-
lipoxygenase (5-LOX). The compounds were docked into
5-LOX active site and the binding characteristics.** The
usefulness of computational chemistry to the
pharmaceutical (and chemical) industry depends on its
ability to provide knowledge about the structure and
properties of substances and the transformations they
undergo. The complexness of realistic model
calculations and therefore the time-critical nature of the
results need superior computing to discover and test
ideas for novel compounds that will be useful in
therapeutic intervention.

In computational experiments, chemists use molecular
modeling programs, computer graphics and databases of
2D and 3D molecular structures to explore chemical
structures and physical properties. The goal of
computational of computational chemistry is to enhance
the creative process of solving molecular level problems
in chemistry.*®
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CONCLUSION

The present QSAR and docking studies diarylsulfonyl
ureas chalcone hybrids can be considered as anti-
inflammatory compounds. Further analysis has to be
conducted showing anti-cancer and anti-D2M activities
that are related to ageing diseases.

Acknowledgement: Authors would like to thank
management and staff of GITAM University, India for
their kind support in bringing out the above literature and
providing lab facilities.

REFERENCES

1. Seo WD, Kim JH, Kang JE, Ryu HW, Curtis-Long MJ, Lee HS,
Yang MS, Park KH, Sulfonamide chalcone as a new class of
a-glucosidase inhibitors, Bioorganic & medicinal chemistry
letters, 15(24), 2005, 5514-5516.

2. Damazio RG, Zanatta AP, Cazarolli LH, Mascarello A,
Chiaradia LD, Nunes RJ, Yunes RA, Silva F.R. M. B,
Nitrochalcones: Potential in vivo insulin secretagogues,
Biochimie, 91(11), 2009, 1493-1498.

3. Nowakowska Z, European Journal of Medicinal Chemistry,
42(2), 2007, 125-137.

4.  Orlikova B, Tasdemir D, Golais F, Dicato M, Diederich M,
Dietary  chalcones  with  chemopreventive  and
chemotherapeutic potential, Genes & nutrition, 6(2),
2011, 125-147.

5. Ramaa CS, Arpita HM, Synthesis and anti-inflammatory
activity of fluorinated propanedione derivatives, Indian j
chem, 49, 2010, 364-367.

6. Vijay K, Ganapaty S, Srinivas RA, Synthesis of a new series
of quinolinyl chalcones as anticancer and anti-
inflammatory agents, Indian j chem, 49, 2010, 1109-1116.

7. Bankers-Fulbright JL, Kephart GM, Loegering DA, Bradford
AL, Okada S, Kita H, Gleich GJ, Sulfonylureas inhibit
cytokine-induced eosinophil survival and activation, The
Journal of Immunology, 160(11), 1998, 5546-5553.

8.  Fowler MJ, Diabetes Treatment, Part 2: Oral Agents for
Glycemic Management, Clinical Diabetes, 25, 2007, 131-
134.

9. Taylor CW, Alberts DS, Ketcham MA, Satterlee WG,
Holdsworth MT, Plezia PM, YM Peng, Hamilton M, Clinical
pharmacology of a novel diarylsulfonylurea anticancer
agent, Journal of Clinical Oncology, 7(11), 1989, 1733-
1740.

10. Howbert JJ, Grossman CS, Crowell TA, Rieder BJ, Harper
RW, Kramer KE, Eddie V, Tao, James Aikins, Poore GA,
Novel agents effective against solid tumors: the
diarylsulfonylureas. Synthesis, activities, and analysis of
guantitative structure-activity relationships. Journal of
medicinal chemistry, 33(9), 1990, 2393-2407.

11. Sivakumar PM, Geetha Babu SK, Mukesh D, QSAR studies
on chalcones and flavonoids as anti-tuberculosis agents
using genetic function approximation (GFA) method,
Chemical and pharmaceutical bulletin, 55(1), 2007, 44-49.

12. Katsori AM, Hadjipavlou-Litina D, Chalcones in cancer:
understanding their role in terms of QSAR, Current
medicinal chemistry, 16(9), 2009, 1062-1081.

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

148



Int. J. Pharm. Sci. Rev. Res., 24(2), Jan — Feb 2014; n° 24, 144-149

ISSN 0976 — 044X

13. Pillai AD, Rani S, Rathod PD, Xavier FP, Vasu KK, Padh H, 25. Gacche R, Khsirsagar M, Kamble S, Bandgar B, Dhole N,
Sudarsanam V, QSAR studies on some thiophene analogs Shisode K, Chaudhari A, Antioxidant and anti-
as anti-inflammatory agents: enhancement of activity by inflammatory related activities of selected synthetic
electronic parameters and its utilization for chemical lead chalcones: structure—activity relationship studies using
optimization, Bioorganic & medicinal chemistry, 13(4), computational  tools, Chemical and Pharmaceutical
2005, 1275-1283. Bulletin, 56(7), 2008, 897-901.

14. Damazio RG, Zanatta AP, Cazarolli LH, Chiaradia LD, 26. Kalirajan R, Sivakumar SU, Jubie S, Gowramma B, Suresh B,
Mascarello A, Nunes RJ, Yunes RA, Barreto Silva F. R. M., Synthesis and biological evaluation of some heterocyclic
Antihyperglycemic  activity of  naphthylchalcones, derivatives of chalcones, International  Journal  of
European journal of medicinal chemistry, 45(4), 2010, ChemTech Research, 1(1), 2009, 27-34.

1332-1337. 27. Abuargoub H, Foresti R, Green CJ, Motterlini R, Heme

15. Bharat KB, Kaladhar DSVGK, Vasudeva RA, Computational oxygenase-1 mediates the anti-inflammatory actions of 2'-
Virtual Screening of Sulfonylurea Chalcones as New Class hydroxychalcone in RAW 264.7 murine
of 5-Lipoxygenase Inhibitors by Molecular Docking Studies, macrophages, American  Journal of  Physiology-Cell
IJCA, 78, 2013, 44-47. Physiology, 290(4), 2006, C1092-C1099.

16. Bharat KB, Kaladhar DSVGK, Vasudeva RA, Venkateswara 28. lJianzhang W, Jianling Li, Yuepiao Cai, Yong Pan, Faging Ye,
RG, Divakara LSN, Sreenu B, Synthesis, Characterization Yali Zhang, Yunjie Zhao, Shulin Yang, Xiaokun Li, and
and in Vitro Biological Evaluation of some New Guang Liang, "Evaluation and discovery of novel synthetic
Diarylsulfonylurea-Chalcone  hybrids as  potential chalcone derivatives as anti-inflammatory agents, "Journal
5-lipoxygenase inhibitors, Eur J Chem, 4, 2013, 396-401. of medicinal chemistry, 54, no. 23, 2011, 8110-8123.

17. Farooqui T, Farooqui AA, Aging: an important factor for 29. Hirai S, Young-Il K, Tsuyoshi G, Min-Sook K, Mineka Y, Akio
the pathogenesis of neurodegenerative diseases, O, Rina Y, Teruo K, Inhibitory effect of naringenin chalcone
Mechanisms of ageing and development, 130(4), 2009, on inflammatory changes in the interaction between
203-215. adipocytes and macrophages, Life sci, 81, 2007, 1272-

18. Gao HM, Liu B, Zhang W, Hong JS, Novel anti-inflammatory 1279.
therapy for Parkinson's disease, Trends in pharmacological 30. Horng HK, Tsao LT, Kun LY, Cheng TL, Jih PWCN, Structure
sciences, 24(8), 2003, 395-401. activity relationship studies on chalcone derivatives potent

19. Hsieh HK, Lee TH, Wang JP, Wang J, Lin CN, Synthesis and inhibition of chemical mediators release, Bioorgan med

s chem., 11, 2003, 105-111.
anti-inflammatory effect of chalcones and related
compounds, Pharmaceutical research, 15(1), 1998, 39-46. 31. Archana MN, Archana NP, Role of inflammation in
. . . . development of diabetic complications and commonly

20 Herencia F, FeArIrandlzl\l;/IL, Ube:]da_A, Dé)mln_gyilz J, Charris used inflammatory markers with respect to diabetic
E, _Lc_)bo GM, Alcaraz J,_Syn_t €sIs an an_t|-|n ammgt_ory complications, Int J Pharm Pharm Sci, 5, 2013, 1-5.
activity of chalcone derivatives, Bioorganic & medicinal
chemistry letters, 8(10), 1998, 1169-1174. 32. Yadav VR, Sahdeo P, Bokyung S, Bharat BA, The role of

. chalcones in suppression of NF-kB-mediated inflammation

21. HS".EH HK, TSAQ LT, WANG JP, LIN CN, Synthesis and and cancer, Int immunopharmacol, 11, 2011, 295-309.
Anti-inflammatory Effect of Chalcones, Journal of
pharmacy and pharmacology, 52(2), 2000, 163-171. 33. Hadjipavlou-Litina, Dimitra, "Quantitative structure-

22. Herencia F Ferrandiz ML, Ubeda A, GuiIIén_ I Dominguez ?:ftl:rlrt])rlnzlj:;onsglﬂg(SQSA(T\I)SSAtl%(:fs qpczfrg::erorf:(;iz?]tél
IN, Charris JE, Alcaraz MJ, Novel anti-inflammatory :

S o . . o . chemistry, 7, 4, 2000, 375-388.
chalcone derivatives inhibit the induction of nitric oxide
synthase and cyclooxygenase-2 in mouse peritoneal 34. Pingaew, Ratchanok, Pan T, Apilak W, Chanin N, Supaluk P,
macrophages, FEBS letters, 453(1), 1999, 129-134. Somsak R, Virapong P, Cytotoxicity and QSAR study of

23. Jin F, Jin XY, Jir_1 YL, Sohn DW, Kim SA, Sohn DH, Kim HS, g;r'f(}ybffqrﬁﬁnmg;rm% ct:;(?nmres?ggg!alu-(ﬂl&.lmlnes nd
Structural requirements of 2/, 4, 6'-tris (methoxymethoxy)
chalcone derivatives for anti-inflammatory activity: the 35. Reddy NP, Polamarasetty AT, Reddy, Chandrani A, Ramu
importance of a 2'-hydroxy moiety, Archives of pharmacal SP, Reddanna P, Design, synthesis, and biological
research, 30(11), 2007, 1359-1367. evaluation of prenylated chalcones as 5-LOX inhibitors,

24. Anto RJ, Sukumaran K, Kuttan G, Rao MNA, Subbaraju V, Bioorgan med chem., 18, 2010, 5807-5815.

Kuttan R, Anticancer and antioxidant activity of synthetic 36. Boyd, Donald B, Samuel AF, Milosevich, "Supercomputing
chalcones and related compounds, Cancer letters, 97(1), and drug discovery research, "Perspectives in Drug
1995, 33-37. Discovery and Design, 1, no. 2, 345-358.
Source of Support: Nil, Conflict of Interest: None.
PS(“) International Journal of Pharmaceutical Sciences Review and Research
a—0

Available online at www.globalresearchonline.net

149



