Available online at www.scholarsresearchlibrary.com

\(\a{ma(‘/é(
Scholars Research Library 6.5 «W"A%
Scholars Research i * k@# (E
Der Pharmacia Lettre, 2015, 7 (8):117-121 * < »v *
(http://scholarsresearchlibrary.com/archive.html) 4
Library

ISSN 0975-5071
USA CODEN: DPLEB4

Studies on 1,1"-(4,6-dihydroxy-1,3-phenylene)dietini@ne based bischalcones
and flavones

Asif Husain'*, Aftab Ahmad?, Shah Alam Kharfand Mohd Mujeeb*

'Department of Pharmaceutical Chemistry, Facultbarmacy, Jamia Hamdard, New Delhi, India
ZJeddah Community College, King Abdulaziz Universiggldah, Saudi Arabia
3Department of Pharmacy, Oman Medical College, Mys8altanate of Oman
“Department of Pharmacognosy & Phytochemistry, Rgonfl Pharmacy, Jamia Hamdard, New Delhi, India

ABSTRACT

Resorcinol based bis-chalconeza{d) and flavones3a-d) were synthesized and evaluated for their antiobal
activity. Bis-chalcones2é-d) were prepared by condensing 1,1°-(4,6-dihydro)3+dhenylene)diethanoné)(with
appropriate aryl-aldehydes, oxidative cyclizatiofi lis-chalcones in presence of iodine gave corredpg
flavones 8a-d). The synthesized compounds were evaluated forah&microbial actions against some selected
bacterial and fungal strains. One compound, 1-{@idydroxy-5-[3-(2,4-dichlorophenyl)-2-propenoyl]phd}-3-
(2,4-dichlorophenyl)-2-propen-1-on2d), emerged as lead compound with significant awmtiofiial activities.
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INTRODUCTION

The increasing incidence of resistance to curreanigilable majority of antimicrobial agents is betog a major

concern [1-3]. In recent years, the incidence atérdal and fungal infections is increasing at Emraing rate due to
increased incidences of HIV-infection, tuberculps&ncer, accidents, etc. Different factors likennmosuppressive
therapies, invasive procedures, mucosal barriexgity, high cost and age further contribute te iroblem [1-3].

These points clearly indicate the need of morecétffe antimicrobial agents with a broad spectruradivity.

Several compounds have been researched for dewglppitential antimicrobial agents. A number of naltand
synthetic flavonoidal derivatives-chalcones, flamags and flavones have been reported to have iseymif
antimicrobial as well as antifungal activities [4}1Flavonoids acquire a special place in natungngistry and in
heterocyclic chemistry due to their wide pharmaicaliand pharmacological applications [6-12]. Flaeimlal ring

system is also a frequently encountered structaglf in many pharmacologically important compouriti2-18].

Flavonoids derived from resorcinol (1,3-benzengdialve been reported to show significant antimizofctivities

[14-18]. In view of these points and in continuatiaf our work on flavonoids [15-18], it was congielé worthwhile
to study some new resorcinol based chalcones awdrfes for their antimicrobial actions.

MATERIALS AND METHODS

Synthesis

Melting points were recorded in liquid paraffin baising open end capillaries and are uncorrectdeNMR
spectra were recorded on Bruker spectropsin DPXAE@ in CDCk; chemical shiftg, values are reported in parts
per million (ppm) downfield from tetramethylsilane (TMS), which wased as internal standard. The splitting
pattern abbreviations are as follows: s, singletdaublet; m, multiplet. Mass spectra were recordeda JEOL
JMS-D 300 instrument fitted with a JMS 2000 datatesn at 70 eV. Elemental analyses were performed on
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Perkin-Elmer 240 analyzer and the values were fowvithin +0.4% of theoretical values. Thin-layer
chromatography was carried out to monitor the feastusing silica gel G as stationary phase.

Synthesis of 1,1"-(4,6-Dihydroxy-1,3-phenylene)diganone (1): It was prepared from resorcinol following
literature method [17]. Yield 72%; m.p. 184-186°&4 NMR (CDCk_ d, ppm): 2.65 (s, 6H, 2COCH;), 6.65 (s,
1H, H-2), 8.15 (s, 1H, H-5).

O O
ACZO
e
HO OH ZnCl, HO OH
Resorcinol @)

(3a-d)

Scheme 1: Protocol for synthesis of titte compounds (2a-d & 3a-d).

General method for the synthesis of Bis-chalcong2a-d) [18]: A mixture of 2 (5 mmol) in ethanol (20 mL),
arylaldehyde (10 mmol) and a solution of potasshydroxide (3 g) in distilled water (5 mL) was s#idr for 2h at
room temperature and then left overnight. It wasrpd into cold water and acidified with HCI, a solinass
separated out which was filtered, washed with watedium bicarbonate solution (2% w/v in water) again with
water. It was crystallized to giv@a-d. It gave a violet color with alcoholic ferric chlde solution and a red color
with conc. sulphuric acid.

3-(3-Hydroxyphenyl)-1-{5-[3-(3-hydroxyphenyl)-2-prapenoyl]-2,4-dihydroxyphenyl}-2-propen-1-one (2a):
Yield 60%; m.p. 218-220°CH NMR (CDCk, J, ppm): 6.59 (s, 1H, H-3"), 7.12-7.75 (m, 8HKH22,4,5,6), 7.79 (d,
2H, J= 15.6 Hz, 2xHa), 8.13 (d, 2H,J= 15.6 Hz, 2xHB), 8.48 (s, 1H, H-6). MSn(/2: 402 (M). Analysis:
(C24H160s), calcd.: C 71.64, H 4.51%. found: C 71.38, H 4463

3-(4-Hydroxyphenyl)-1-{5-[3-(4-hydroxyphenyl)-2-prapenoyl]-2,4-dihydroxyphenyl}-2-propen-1-one (2b):
Yield 61%; m.p. 192-194°CH NMR (CDCk, & ppm):6.57 (s, 1H, H-3"), 7.12 (d, 45z 8.1 Hz, XH-3,5), 7.41
(d, 2H,J= 15.6 Hz, 2xHe), 7.66 (d, 4HJ= 8.1 Hz, XH-2,6), 8.02 (d, 2HJ= 15.9 Hz, 2xHB), 8.54 (s, 1H, H-6").
MS (m/2: 402 (M. Analysis: (G4H1g0s), calcd.: C 71.64, H 4.51%. found: C 71.45, H 448
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1-{2,4-Dihydroxy-5-[3-(2-nitrophenyl)-2-propenoyl]phenyl}-3-(2-nitrophenyl)-2-propen-1-one  (2c): Yield
66%; m.p. 208-210°CH NMR (CDCk, J, ppm): 6.56 (s, 1H, H-3"), 7.19-7.32 (m, 4bH23,5), 7.43-7.65 (m, 4H,
2xH-4,6), 7.79 (d, 2HJ)= 15.3 Hz, 2xHa), 8.22 (d, 2H,)= 15.6 Hz, 2xHB), 8.56 (s, 1H, H-6'). MSni/2): 460 (M").
Analysis: (G4H16N>Og),; calcd.: C 62.61; H 3.50, N 6.08%. found: C &.H4 3.62, N 5.95%.

1-{2,4-Dihydroxy-5-[3-(2,4-dichlorophenyl)-2-propemyl]phenyl}-3-(2,4-dichlorophenyl)-2-propen-1-one Zd):

Yield 58%; m.p. 179-180°C'*H NMR (CDCL, &, ppm): 6.62 (s, 1H, H-3'), 7.39-7.67 (m, 6Hx2-3,5,6), 7.83 (d,
2H, J= 15.6 Hz, 2xHea), 8.17 (d, 2HJ= 15.6 Hz, 2xHB), 8.51 (s, 1H, H-6"). MSn{/2: 506 (M), . Analysis:
(Cg4H14C|4O4), calcd.: C56.72, H 2.78%. found: C 56.58, H 266

General method for the synthesis of Flavones (3a-dJl8]: To a solution of compoun@a (200 mg) in
dimethylsulphoxide (5 mL), 2 crystals of iodine wexdded. The contents were refluxed for 30 minlezbto room
temperature and poured into ice cold water. A soliass separated out which was filtered, washed witter,
sodium thiosulphate solution (2%w/v in water) agdia with water. After drying it was crystallizedf methanol:
dichloromethane mixture to give TLC puse-d (It did not give colour with ethanolic ferric chlde solution).

2,8-bis(3-Hydroxyphenyl)-H ,6H-pyrano[3,2-gJchromene-4,6-dione (3a)¥Yield 42%; m.p. 172-174°CH NMR
(CDCl;, &, ppm): 6.88 (s, 2H,%H-3), 7.41 (s, 1H, H-8), 7.45-7.93 (m, 8H, @xhydroxyphenyl), 9.22 (s, 1H, H-5).
MS (m/2: 398 (M"). Analysis: (G4H1.0s), calcd.: C 72.36, H 3.54%. found: C 72.18, H 8639

2,8-bis(4-Hydroxyphenyl)-4H ,6H-pyrano[3,2-gJchromene-4,6-dione (3b)¥Yield 46%; m.p. 185-187°CH NMR
(CDCl;, 6, ppm): 6.86 (s, 2H,#H-3), 7.35 (s, 1H, H-8), 7.38-7.81 (m, 8H, phydroxyphenyl), 9.28 (s, 1H, H-5).
MS (m/2: 398 (M"). Analysis: (G4H1.0g), calcd.: C 72.36, H 3.54%. found: C 72.24, H 8%42

2,8- bis(2-Nitrophenyl)-4H,6H-pyrano[3,2-glchromene-4,6-dione (3c):Yield 48%; m.p. 238-240°C'H NMR
(CDClg, 6, ppm):6.95 (s, 2H, &H-3), 7.37 (s, 1H, H-8), 7.41-7.88 (m, 8H, &nitrophenyl), 9.32 (s, 1H, H-5). MS
(m/2: 456 (M"). Analysis: (G4H1.N,Og), caled.: C 63.17, H 2.65, N 6.14%. found: C 63H®.58, N 6.06%.

2,8- bis(2,4-Dichlorophenyl)-#,6H-pyrano[3,2-g]chromene-4,6-dione (3d):Yield 52%; m.p. 224-225°C'H
NMR (CDCk, J, ppm): 6.89 (s, 2H,%H-3), 7.44 (s, 1H, H-8), 7.46-7.81 (m, 6H, 2x dardphenyl), 9.23 (s, 1H,
H-5). MS M/2: 504 (M"). Analysis: (G4H14Cl4O,), calcd.: C 57.18, H 2.00%. found: C, 57.02; H4%%.

ANTIMICROBIAL ACTIVITY

The synthesized compounds were evaluated for dmgimicrobial activity [19,20] against three bad@éstrains and
two fungal strains.

Antibacterial activity

The compounds were screened for their antibactexitivity againstStaphylococcus aureuATCC-29737),
Escherichia coli(ATCC-25922), and®’seudomonas aerugino$ATCC-27853) bacterial strains at a concentration
of 100ug/mL by cup plate method [19]. Compounds inhibitgrgwth of one or more of the above microorganisms
were again tested for their minimum inhibitory centration valuesMIC). Ciprofloxacin was used as standard drug
for comparison. ThICs were determined by broth dilution technique. Ausioh of the compounds was prepared
in dimethylformamide (DMF) and a series of doublitiptions prepared. To each of a series of stéei tubes a
standard volume of nutrient broth medium was addedontrol tube containing no antimicrobial agerdsaalso
included. The inoculum consisting of an overnigtdtb culture of microorganisms was added to sepdudites. The
tubes were incubated at 37° for 24 hours and exainfar turbidity. The highest dilution (lowest cemtration)
required to stop the growth of bacteria was reghatMIC.

Antifungal activity

Antifungal activity of the synthesized compoundsswidetermined again€andida albicangATCC-10231) and
Aspergillus niger(ATCC-16404) agar diffusion method [20]. Sabourawhr media was prepared by dissolving
peptone (1 g), D-glucose (4 g) and agar (2 g) $tillid water (100 mL) and adjusting pH to 5.7. Mat saline was
used to make a suspension of spore of fungal diwailawning. A loopful of particular fungal straimas transferred
to 3 mL saline to get a suspension of correspondpegies. Agar media (20 mL) was poured into eathdish.
Excess of suspension was decanted and the platesdiwed by placing in an incubator at 37°C for. Mells were
made using an agar punch and, each well was lalaeleordingly. A control was also prepared in tdpte and
maintained at 37°C for 3-4 days. The antifungaivétgtof the compounds was compared with the stashahug;
Griseofulvin. The nutrient broth, which containedérithmic serially two fold diluted amount of testmpound and
controls was inoculated with approximately 1.6%6810" c.f.u. mL*. The cultures were incubated for 48 h at 37°C
and the growth was monitored. The lowest concantrghighest dilution) required to arrest the grbwf fungus
was regarded as minimum inhibitory concentratidihQ).
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RESULTS AND DISCUSSION

Synthesis

Reaction sequence followed for the preparationittd tompounds is presented 8cheme-1 In the first step,
resorcinol was treated [17] with acetic anhydridepresence of anhydrous zinc chloride to obtairi - B-
dihydroxy-1,3-phenylene)diethanoné).( Then, compoundl was condensed with different aryl-aldehydes in
presence of potassium hydroxide following Claiseh8idt reaction conditions [18] to obtain four loisalcones
(2a-d). Finally, bis-chalcones were cyclized in preseat@dine in DMSO to furnish corresponding flaven@a-

d). The structures assigned to the compounds weosied by'H NMR, Mass spectral and microanalysis data.

In general, the 'H NMR spectra of bis-chalcones 2a-d) showed the presence of two
-CH=CH- groups as two doublets@f.7 and’ 8.2 as two doublets integrating for two @GHand two CHB protons,
respectively. Chalcone ring protons H-3" & H-6"apmed as singlet at6.5 andd 8.5, respectively. Other signals
were observed at appropriaievalues integrating for the protons of two phenylgs. These compounds gave
positive ferric chloride test showing the presen€diydroxyl group. Mass spectral of bis-chalconksveed the
presence of molecular ion peaks in reasonablesities. Oxidative cyclization of bis-chalcones irfievones3a-d
was carried out using DMSQfteagent. ItH NMR spectra of flavone3a-d showed the presence of three singlet at
0 6.8,0 7.4, ands 9.2 integrating for 2xH-3, H-8 and H-5 of flavoriag, respectively. Mass spectral of flavones
showed the presence of molecular ion peaks in nad® intensities. The spectral data together nétative ferric
chloride test confirmed the cyclization of bis-awies to flavones.

Antibacterial and antifungal activity

All the synthesized compounds were screened far émtibacterial activity again@taphylococcus aure&TCC-
25923), Escherichia coli (ATCC-25922), andPseudomonas aerugino§AATCC-27853) bacterial species, and
antifungal activity againstCandida albicans (ATCC-10231) and Aspergillus niger (ATCC-16404). The
antimicrobial screening data showed that compowatiexhibited good activity again&. aureusP. aeruginosa
and C. albicanswith MIC 12.5 pg/mL and appreciable activity agaigstcoli and A. nigerwith MIC-25 pg/mL.
Similar type of activity was shown by the compowdagainstC. albicanswith MIC-12.5 pg/mL. Results are
presented iTable 1& 2.

Table 1: Preliminary in vitro antibacterial and antifungal activities of the title compounds (2a-d & 3-d)

Compd. -R Antibacterial activity” Antifungal activity *
S.aureus E.coli P.aeruginosa C.albicans A. niger
2a 3-OH + - - + -
2b 4-OH - + ; ; ;
2c 2-NO, ++ + + ++ +
2d 2,4-Cl + + + ++ ++
3a 3-OH - - - + +
3b 4-OH - - - +
3c 2-NO, ++ ++ + +++ ++
3d 2,4-Cl +++ ++ +++ +++ ++
Standard-1 et et et nt nt
Standard-2 nt nt nt e+t +H+t

#Zone of inhibition: - = < 5 mm (insignificant or raxctivity), + = 5-9 mm (weak activity), ++ = 10-1shm (moderate activity), +++ =
15-20 mm (good activity), ++++ = > 20 mm (excelleattivity).
'Standard-1 = Ciprofloxacin, Standard-2 = Griseoflynt = not tested.

Table 2: In vitro antibacterial and antifungal activities (MI1C, pg/mL) of the title compounds (2a-d & 3a-d)

Compd. -R Antibacterial activity” Antifungal activity *
S.aureus E.coli P.aeruginosa C.albicans A. niger
2a 3-OH 50 >100 >100 50 >100
2b 4-OH >100 50 >100 >100 >100

2c 2-NO; 25 50 50 25 50

2d 2,4-Cl 50 25 25 25 25

3a 3-OH >100 >100 >100 50 50
3b 4-OH >100 >100 >100 50 >100

3c 2-NO; 25 25 50 12.5 25

3d 2,4-Cl 12,5 25 125 12.5 25
Standard-1 6.25 6.25 6.25 nt nt
Standard-2 nt nt nt 6.25 6.25

nt = not tested’'Standard-1 = Ciprofloxacin, Standard-2 = Griseofinly

An analysis of results indicated that the flavo(8zsd) were good in their antibacterial and antifungzlans, while
bis-chalcones 2a-d) were appreciable in their antimicrobial activifjhe synthesized compounds were slightly
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better in their antifungal actions. Oxidative cygelion of chalcones resulted in compounds (flavpneish
improved antimicrobial actions.

CONCLUSION

A series of bis-chalcone24-d) and their corresponding flavone3afd) were successfully synthesized and their
structures were established on the basis of maaleatytical techniques. The antimicrobial studiesvedd that the
synthesized compounds were having significant antérial and antifungal activities. 2,8-bis(2,4-Blarophenyl)-
4H,6H-pyrano[3,2¢g]chromene-4,6-dione 3¢) emerged as lead compound among the synthesizegbotmds.
Presence of electron withdrawing group(s) increaledantimicrobial activity. Further modificatiori thhe lead may
result in better antimicrobial agents.

REFERENCES

[1]J. DaviesNature 1996 383, 219-220.

[2] F.C. TenoverAm. J. Med.2006 34, 64-73.

[3]1J.W. Baddley, S.A. Mose£lin. Lab. Med.2004 24, 721-724.

[4] S. Kumar, A. K. Pandeyfhe Scientific World Journg2013 Article ID 162750. doi:10.1155/2013/162750.
[5] T.P. Cushnie, A.J. Lamibnt. J. Antimicrob. Agent2011, 38, 99-107.

[6] N. Jayshree, N. Narayanan, L. Sriraksjan J. Pharm. Clinical Re2012 5(1), 101-103.

[71R. Sharma, C.L. Sharma, B. Kapobnd. J. Med. Sci2005 59(3), 120-129.

[8] B.S. Jayashree, N.F. Anjum, Y. Nayak, D. Vijaykar,Pharmacol. onling2009 3, 586-595.

[9] D.K. Sharma,J. Sci. Ind. Res2006 65, 391-401.

[10] M. FriedmanMol. Nutr. Food Res2007, 51, 116-134.

[11]L. Pistelli, I. Giorgi; Antimicrobial Propers of Flavonoids. In: A. K. Patra, editor. Diet&fiytochemicals
and Microbes. Springer; Netherlan@§:12 p. 33-91.

[12]D. Wu, Y. Kong, C. Han, J. Chen, L. Hu, H.riig X. Shen|nt. J. Antimicrob. Agent2008 32, 421-426.
[13]M.F. Lu, Z.T. Xiao, H.Y. ZhangBiochem. Biophys. Res. Comm@013 434, 701-704.

[14]K. Soliman, N. Ohad, M. Ramadan, S. MaayarSiait, V. JacotBioorg. Med. Chem2005 13, 433-441.
[15]A. Husain, M. Rashid, R. Mishra, D. Kum#wgta Poloniae Pharmaceutica (Drug Resear@913 70(3), 443-
449,

[16]A. Husain, S. Javed, R. Mishra, M. RashidBRutani,Pharmacophorg2011, 2(6), 316-325.

[171M.S.Y. Khan, S. Sharma, A. HusaBcientia Pharmaceutic2002 70, 287-294.

[18]A. Husain, A. Ahmad, A.l.M. Ibraheem, R. MishiM. RashidMed. Chem. Reg013 22, 1578-1586.
[19]J.G. Colle, J.P. Duguid, A.G. Fraser, B.P. Mam, Laboratory strategies in diagnosis, in: Mackie, J.E.
MacCartney, eds. Practical Medical Microbiology"'é8, London, Churchill-Livingstond,989

[20]R.S. Varma, Antifungal Agents: Past, Presemtl &uture Prospects. National Academy of Chemistry
Biology, Lucknow, India]1998

121
Scholar Research Library



