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ABSTRACT

This work reports an efficient synthesis of novel indole chalcones (3a-d)
bearing thiophen ring by clai sen-schimidt condensation and screening them
for antimicrobial and in-vitro antioxidant (Free radical scavenging, total
antioxidant capacity and ferric reducing antioxidant power) activities. Among
the synthesized compounds (3b) and (3c) have shown promising antimi-
crobial activity and remaining compounds shown moderate activity. In all
thetest systems compounds (3b) and (3c) have exhibited excellent antioxi-
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dant activity. The structures of the synthesized compounds are assigned
onthe basis of elemental analysis, IR, 1H NMR, and mass spectral data.

© 2010 Trade Sciencelnc. - INDIA

INTRODUCTION

Duetotherapid bacterial resistanceto antibacte-
rial agents, itisvital to discover novel scaffold for the
design and synthesisof the new antibacterial agentsto
hel p inthe battle agai nst pathogenic microorganisms.
Withtheincreasing reportsonins nuation of freeradi-
cals and reactive oxygen speciesin avariety of dis-
eases and pathophysiologicd eventsincludinginflam-
mation, cancer, myocardial infraction, arthritis and
neurodegenerative disorders®3. Much research has
been carried out with the aim to discover the potent
antioxidant agents.

Indole anal ogues constitute an important class of
thergpeutic agentsinmedicina chemistry includingan-
ticancert, antioxidant!®, antirheumatoidal and anti-
HIV©7 and also play avital rolein theimmune sys-
tem®1%, Many indolederivativesare considered asthe
most potent scavengersof freeradical§'Y, they directly

scavengetoxicfreeradicals, such ashydroxyl radica,
peroxynitrite anion and hypochlorous acid, reducing
macromolecular damageinal organg®. Cha conesrep-
resent an essentia group of natura aswell assynthetic
productsand someof them possesswiderange of Phar-
macological activity such asantibacterial, antifungal
antitumour, anticancer, antitubercul ar, anti-inflamma-
toryt2, antioxidant!*¥, antima arial™ and antileishma-
nial™*¥. Some chal cones demonstrated the ability to
block voltage-dependent potassium channel 9. They
aredsointermediatesinthebiosynthesisof flavonoids,
which aresubstanceswidespread in plantsand with an
aray of biologica activities.

In continuation of our research on biologicaly po-
tent mol ecules? and the pharmacol ogical resultsex-
hibited by indole and chal cones have prompted usfor
the synthesisof somenovel indol e chal cones (Scheme
1) bearing athiophen ring with aview to achieve en-
hanced antimicrobia and antioxidant activities.
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RESULTSAND DISCUSSION

Inthe present investigation titled compounds (3a-
d) are obtained by the clai sen-schimidt condensation
of 2,5-Dicholro-3-acetylthiophenwithvarious2,5- dis-
ubstituted indol e-3-corboxal dehydes. ThelR spectrum
of compound (3a) showed a strong absorption at
3258cmt corresponding toindole NH, absorption at
2930cmrt corresponds to C-H stretching, anabsorp-
tionat 1717cm™ correspondsto C=0 stretching and
absorption at 1590 cm* corresponds to the C=C
stretching. The'H NMR spectrum of (3a) hasexhib-
itedasinglet at 6 11.2 (S, 1H, NH) integrating for a
single proton dueto deshielded Indole NH whichis
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D,O-exchangeable. Asingletat 6 2.0(S, CH, 3H,) for
methyl protonsand amultiplet between 5 6.9- 8.0 (m,
Ar-H, 2H, -CH=CH-) integrating for €l even protonsin
themolecule. Thisspectrum hasa so exhibited the ab-
sence of ddehyde proton confirming theformation of
product. In the Mass spectrum of compound (3a),
molecular ion pesk isobserved at m/z 412(100%) which
is aso the base peak, corresponding to molecular
weight of the compound. These spectra datasupports
theformation of (3a).

BIOLOGICALACTIVITIES

Antimicrobial activity

Newly synthesized compounds are tested for
invitro antibacterial activity against Saureus, and
B.subtilisand antifunga activity against A. Niger and
A. flovous, using DMF as solvent at 1000 pug/ml con-
centration by cup-platemethod. Theactivity wascom-
pared with known drugs Gentamycin and Neomycine
for antibacterial and Clotrimazoleand Fluconozolefor
antifungal activity. Thezoneof inhibition after 24 hr of
incubation at 37°C, in caseof antibacterid activity and
48 hr in case of antifungal activity was compared with
that of standards(TABLE 3).

TABLE 1: Physical data of synthesized compounds(3a-d).

Compd Substituents |\é|_p Yield
R R’ (C) (%)
3a Ph CH; 244-246 77
3b Ph cl 275-277 75
3c H H 220-223 67
3d Ph H 256-258 70

TABLE 2: Spectral dataof synthesized compounds(3a-d).

Cc,’\lmof)d :Jba'tuegis IR (KBr) Vymaxin cm™ 'H NMR (DM SO) in &

3a Ph  CH, 3258(NH), 2930(C-H) 112 (s 1H, InddeNH), 2.0 (s 3H, CHy)
1717(C=0), 1590(C=C) 6.9-80(m, 11H, ArH, 2H, -CH=CH-)

3b Ph cl 3309(NH), 2923(C-H) 11.6(s, 1H, IndoleNH), 7.1-8.2(m, 11H,
1725(C=0), 1581(C=C) ArH, 2H, -CH=CH-),

3c H H 3211(NH), 2930(C-H) 11.0(s, 1H, Indole NH), 7.0-8.3(m, 8H,
1717(C=0), 1595(C=C) ArH, 2H, -CH=CH-)

3d Ph H 3098(NH), 2925(C-H) 109(s, 1H, Indole NH), 6.8-8.5(m, 12H,

1695(C=0), 1598(C=C)

ArH, 2H, -CH=CH-)

All the compounds gave satisfactory analysis for C, H and N.
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TABLE 3: Antimicrobial activity data of synthesized com-
pounds(3a-d).

Zone of inhibition in mm

Substituent’s  Antibacterial Antifungal
Compd. activity activity
No. S. B. A. A.
R R' aureus subtilis niger flavous
24hrs 24hrs 48hrs 48hrs
3a Ph  CH; 16 16 13 13
3b Ph Cl 17 18 17 15
3c H H 18 19 16 17
3d Ph H 15 16 14 14
Std. S; - - 18 20
Std. S, - - 19 18
Std. S; - - - - 19 18
Std. S, - - - - 17 19
Control
DMF

S, - Neomycine; S, - - Fluconozole;
S, - Clotrimazole;
In activelessthan: 13 mm; weakly active: >13-15 mm; moder -

ately active: >15-17 mm: Highly active: >17 mm.

Gentamycin; S,

Antioxidant activity
(a) Freeradical scavenging activity

Thenewly synthesized compoundswere screened
for freeradica scavenging activity by DPPH method.
The sampleswere prepared at concentrations of 10,
50, and 100 ug/ 100 pl and butylated hydroxy anisole
(BHA) istaken asstandard. Simpleand chloro substi-
tuted indolederivatives (3b) and (3c) respectively have
very good scavenging activity. Theresultsaretabul ated
inTABLEA4.

(b) Total antioxidant capacity

Total antioxidant activity was performedto dl the
newly synthesi zed compounds?. Antioxidant capaci-
ties are expressed as equivaents of ascorbic acid.
Among thetested compounds (3b) and (3c) haveshown
very good activity and remaining compounds have
shown lessactivity. Theresultsof totd antioxidant ac-
tivity areshownin TABLE4

(o) Ferricreducing antioxidant activity

All thenovel compoundswere screened for ferric
reducing antioxidant activity!?3. Butylated hydroxy ani-
sole (BHA) wasused as standard. Inthiscase dl the

tested compounds have shown promising activity. The
resultsarepresentedin TABLE 4
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TABLE 4: Antioxidant activity of synthesized compounds
(3a-d).

Total Ferric
Free Antioxidant Reducing
Compd. Rad|ca_1I C?p‘f"c'ty Antioxidant
Scavenging  Activity pg S
No. - ' Activity
Activity equivalent to
. Absorbance
(%) Ascorbic at 700nm
Acid
3a 40 34 0.35
3b 66 52 0.40
3c 70 60 0.35
3d 46 30 0.30
BHA 86 76 0.45

EXPERIMENTAL

All thechemicadsand reagentswere purchased from
MERCK, Himediaand Sdfine chemica companiesand
are used without further purification. Mdting points of
the synthesized compounds are determined in open
capillariesand are uncorrected. Reactionsare moni-
tored by thin-layer chromatography (TLC) onsllicage
60 F,, duminium sheets(MERCK). Themobile phase
was chloroform and benzene (1:1) and detection was
madeusing UV light and iodine. IR spectrawerere-
corded in KBr on Perkin-Elmer and FTIR Spectro-
photometer (v__ in cm™). '"H NMR spectra on
BRUKERAVENE |1 400 MHz NMR Spectrometer
(Chemical shiftind ppmdownfiedfromTMSasan
internal reference). The Mass spectraarerecorded on
LC-MSD-Trap-SL instruments. Theelemental analy-
siswasdetermined on FLASH EA 1112 SERIESin-
strument. All thecompoundsgave C, H and N analysis
within+0.5% of'the theoretical values.

Preparation of 2,5-disubtituted indole-3-
cor boxaldehydes (1a-d)

The starting compounds 2,5-disubstituted indole-
3-corboxaldehydes (1a-d) were prepared according
toliterature method*.

Prepar ation of (E)-1-(2,5-dichlor othiophen-3-yl)-3-
(2,5-disubstituted-1H-indol-3-yl) prop-2-en-1-one
(3a-d)

A mixtureof appropriate 2, 5-disubstituted indole-
3-corbaxa dehyde (1a-c) (0.01mol), 2,5-Dicholro-3-
acetylthiophen (2) (0.01mal) inethanol (15-20ml) were
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taken, an aqueous solution of NaOH (10%, 2-3ml) and
refluxed for 6-7 hrs. After completion (TLC), thereac-
tion mixturewas Cooled and poured into crushed ice
with congtant stirring. The solid massthusobtained was
filtered and washed with water and recrystal lized from
ethanol to get (3a-d).

CONCLUSION

In conclusion, wehave synthesized novel indole
chal cones (3a-d) and eval uated these compoundsfor
ther antimicrobid and antioxidant activities. Compounds
(3b) and (3c) emerged aspromising antimicrobid agents
by showing good activity against both antibacteria and
antifungal screening. Most of them demonstrated a
broad spectrum of antioxidant activities. Thesmpleand
chloro substituted indole derivatives (3b) and (3c) re-
spectively were concluded asmost potent derivatives
inall thethree cases.
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