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ABSTRACT

Seven new chalcones were synthesised by Claisen Schmidt condensation
using 3,5-bis-trifluoromethyl acetophenone with aromatic aldehydes in
dilute ethanolic potassium hydroxide solution at room temperature. All
these compounds were characterised by means of their IR, *H NMR Spec-
troscopic data and Elemental analysis. The antibacterial activity of these
compounds were evaluated by cup plate method using Streptomycin as
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standard drug. The obtained zone of inhibition values showed that syn-
thesized compounds are moderately significant. It is evident that the com-
pound TFEA showed maximum antifungal activity when comparable with

standard Ketoconazole.

INTRODUCTION

Discovery of novel synthetic heterocyclic com-
poundsarethetarget of organic scientiststo curethe
diseases. Hence, novel chalcones were synthesized
becauseitisknownto exhibit variousbiologica activi-
ties. Chal cones have been reported to possess antioxi-
dant!*3, antiulcer™, antimalaria’™®, antileishmania ™,
anti-inflammatory'®, antitumor’®, antituberculart’® and
antibacterial activity? and antifungal activity™™®. The
presence of areactive o,3-unsaturated keto functional
group in cha conesisfound to beresponsiblefor their
antimicrobia and other activities, which may bedtered
depending on thetype and position of substituent on
thearomatic rings. In the present communication we
report thereaction of 3,5-bis-trifluoromethyl acetophe-
nonewith different aromatic al dehydesto afford novel
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chalcones(1-7). The structures of thevarious synthe-
szed compoundswere assigned onthebasi sof demen-
tal analysis, IR and*H NMR spectra data. Thesecom-
poundswere also screened for their antibacteria and
antifungd activities,

EXPERIMENTAL WORK

Mélting pointswere determined on acapillary melt-
ing point gpparatusand are uncorrected. *H NMR spec-
trawasrecordedin theindicated solvent on Bruker AV
400 MHz spectrometer using TM S asinternal stan-
dard. Infrared spectrawererecorded in KBr on Perkin-
Elmer AC-1 spectrophotometer. Microanayseswere
performed on Carlo ErbaEA 145 1108 element ana-
lyzer and werewithinthe+ 0.5% of'the theoretical val-
ues. Column chromatography wasperformedon silica
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gel (Merck, 60-120 mesh). inmethanol (8ml) andtoit 5 milli molesof 40% KOH

: was added. The mixture was kept for 24 hrsand it

Shzrl‘fgr?;%f’%ed” re for the synthesis of new s acicifiedwith 1:1 hydrochloric acid andweter then

it wasfiltered through vacuum by washingwith water to

A mixtureof 3,5-bistrifluromethyl acetophenone  &ffordtitlecompounds(Scheme1). The Characterisation
(0.001moles) and aryl ddetyde (0.001moles) wasdtirred  dataof these compoundsisdescribedin TABLE 1.
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Schemel: Syntheﬂsof novel chalconederivatives.

TABLE 1: Physcal data of compounds(1-7).

Compound  Molecular Mellting % Elemental Analys's
code Formula pg)mt Yield C H o
(C) Found Calculated Found Calculated Found Calculated
TFP C17HoOFs 112 85  59.31 58.92 2.9 2.8 4.62 458
TFC C17HsOFCl 120 82  53.93 53.64 2.44 2.31 422 4.20
TFE C17HoOFCl 118 86 6129 60.91 3.79 3.69 4.30 428
TFH Cy7H1005F¢ 126 84  56.68 55.98 2.80 2.75 8.88 8.79
TFMC  CyH;NOFs 133 90 5531 53.21 3.71 3.64 14.73 14.64
TCNC CaoH1604F6 124 85  48.19 47.91 1.90 1.83 11.33 11.28
TFEA CxH1gNOFs 122 79 60.72 60.57 4.61 454 3.85 3.84
Characterization of synthesized novel chalcone c=C str —- 1600.7; *H NMR(300 MHz, CDCl,,
derivatives(1-7) Sppm) 7.12(1H, d, J=8Hz, C-2H),7.387(1H, d,
(a) 1-(3’,5’-bis trifluoro methyl phenyl)-3-(phenyl)- J=8Hz, C-3H), 7.268-8.21 (8H, aromatic protons).
2-propene-1-one(TFP) (b) 1-(3°,5°-bis trifluoro methyl phenyl)-3-(4-chloro

IR(cm?) C-H str—3131.7, C=0 str— 1678.3, phenyl)-2-propene-1-one(TFC)
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IR (cm?) C-H str — 3156.26, C=0 str —
1705.81, C=C str —- 1589.40; *H NMR(300 MHz,
CDCI.,, 6ppm) 6.72 (1H, d, J=8Hz, C-2H), 7.25(1H,
d, J=8Hz, C-3H), 7.12-8.4 (7H, aromatic protons).

(¢) 1-(3°,57-bis trifluoro methyl phenyl)-3-(4-ethyl
phenyl)-2-propene-1-one(TFE)

IR (cm?) C-H str — 3074.26, C=0 str —
1715.81, C=C str — 1586; 'H NMR(300 MHz,
CDCI.,, 6ppm) 7.08 (1H, d, J=8Hz, C-2H), 7.64(1H,
d, J=8Hz, C-3H), 7.4-8.12 (7H, aromatic protons).

(d) 1-(3’,5°-bis trifluoro methyl phenyl)-3-(4-hy-
droxy phenyl)-2-pr opene-1-one(TFH)

IR (cm*) C-H str — 3073.6, C=0 str — 1702,
C=C str —- 1576, O-H str. 3550.4; *H NMR
(300MHz, CDCl,, 6ppm) 7.02(1H, d, J=8Hz, C-3H),
7.8(1H, d, J=8Hz, C-2H), 7.2-8.31 (7H, aromatic
protons).

(e) 1-(3°,5’-bis trifluoro methyl phenyl)-3-(2,4,6-
trimethoxy phenyl)-2-propene-1-one(TFMC)

IR (cm?) C-H str—3077.3, C=0 str— 1692.15,
C=C str — 1598.67; *H NMR(300 MHz, CDCI,,
dppm) 7.836 (1H, d, J=16Hz, C-2H), 8.182(1H, d,
J=16Hz, C-3H), 8.408-8.45(5H, aromatic protons),
3.883 & 3.925(9H, -OCH, protons).

(f) 1-(3°,5’-bis trifluoro methyl phenyl)-3-(2-chloro-
5-nitro phenyl)-2-propene-1-one(TFNC)

IR (cm?) C-H str—3031.7, C=0 str— 1718.3,
C=C str —- 1607.5, N-O str — 1545.2&1486; *H
NMR(300 MHz, CDCI,, ppm) 8.211 (1H, d, 3H),
7.530(1H, d, 2H), 7.935-8.05 (6H, m, aromatic pro-
tons).

(9) 1-(3,5’-bis trifluoro methyl phenyl)-3-(4-N,N-
diethyl amino phenyl)-2-propene-1-one(TFEA)

IR (cm?) C-H str —3085.05, C=0 str —
1705.39, C=C str —- 1575.57; '"H NMR(300 MHz,
CDCI,, éppm) 6.478 (1H, d, J=8.4Hz, C-3H), 7.09
(1H,d, J=8Hz, C-2,6.7-7.78 (7H, aromatic protons),
1.115-1.158 (4H, s, CH,), 0.982 (6H, s, CH,).

Antibacterial activity of synthesized compounds

Theantimicrobia activity wastested by Cup plate
method ¥ using Mudller-Hinton agar mediumwasem-
ployed to study the preliminary antibacterid activity of
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novel chalcones(1-7) against Staphylococcusaureus,
Bacillus substilisand E.coli.

Preparation of nutrient agar medium

The agar medium was purchased from HI media
LaboratoriesLtd., Mumbai, India. Peptone, meat ex-
tract and sodium chloridewere dissolved in 100 ml of
distilled water and the sol ution was made upto 200 ml
by distilled water. The pH of the medium was adjusted
to 7.2. Agar wasdissolved in above solution. Thenthe
solution wasdistributed in 20 ml quantitiesinto 50 ml
boiling test tubes. They were sterilized in autoclave at
temperature of 121°C and pressureof 15 lbs/sg.infor
20 minutes.

Procedure

Theabovemediumwasinoculated at 1% level with
18 hrsold cultures of the above mentioned test organ-
iIsmsandweretrandferredinto Serilepetridishes(6inch).
Themedium inthe plateswas allowed to set at room
temperature for about 10 minutes and they were so-
lidify in arefrigerator for 30 minutes. Thenthree bores
weremadein each petriplate and respective 1 ml test
and standard concentrations of prepared 50ug/ml,
100ug/ml, 250 pg/ ml prepared in DMSO were poured.
Theplatesthusprepared wereleft to standin arefrig-
erator for about 1 hr toalow thetest solutionfor diffu-
sion. Thenincubation of the above plateswasdonefor
24 hrsat 37°c.

The plateswere examined for zones of inhibition
and the inhibition zone diameters were recorded in
TABLE2.

Antifungal activity of chalcones

Theantifungd activity*® of new chalcones(1-7)
also donein cup plate method using PDA medium
against Aspergillusniger. The PDA medium was pur-
chased from HI mediaLaboratoriesLtd., Mumbai, In-
dia Preparation of nutrient broth, subculture, baselayer
medium and PDA medium was done as per the stan-
dard procedure. Each test and standard compound (5
mg) wasdissolved in 5 ml of dimethyl sulfoxideto at-
tain 1000 pg/ml. Fromthisaserial dilutionsof 50 pg/
ml, 100 pg/ml, 250 pg/ ml were prepared and they were
used for testing.

The cups each of 9mm diameter were made by
scooping out mediumwith asterilized cork borerina
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Petri dishwhichwasstreaked withthe organisms. The
solutions of each test compound wereadded separately
inthecupsand Petri disheswere subsequently incu-
bated. ketoconazol e were used as standard reference

drug. Dimethyl Sul phoxideasacontrol which did not
reved any inhibition. TheZoneof inhibitions produced
by each compound was measured in mm and there-
sultswerepresented in TABLE 3.

TABLE 2: Zoneof inhibitionsof antibacterial activity novel chalcones(1-7).

Zone of inhibition (mm)

Compound Staphylococcus Aureus Bacillus subtilis Escherichia coli
50 pg/ml 100 pg/ml 250 pg/ ml 50 pg/ml 100 pg/ml 250 pg/ml 50 pg/ml 100 pg/ml 250pg/ml

TFP 04 10 14 - 12 14 - 12 16
TFC 08 12 16 - 10 14 12 16 18
TFE 06 10 12 7 10 12 10 12
TFH 06 08 12 8 12 14 - 10 14
TFMC 14 18 19 12 15 17 12 17 20
TCNC 10 13 17 10 14 18 10 12 14
TFEA 14 18 24 12 16 20 18 22 24
Streptomycin 19 24 26 18 22 24 20 22 25

Control(DMSO) - - - -

- indicates no zone of inhibition.

TABLE 3: Zoneof inhibitionsof antifungal activity of novel
chalcones(1-7).

Zone of inhibition (mm)

Compound Aspergillus niger
50pg/ml  100pg/ml 250 pg/ ml
TFP 04 10 14
TFC 08 12 16
TFE 06 10 12
TFH 06 08 12
TFMC 14 18 20
TCNC 18 18 22
TFEA 12 14 18
KETOCONAZOLE 30 32 34

Control (DMSO)
- no zone of inhibition.

RESULTSAND DISCUSSION

Sevennovel 1-(3°,5’-bis trifluoromethyl phenyl)-
3-(substituted phenyl)-2-propene-1-one were de-
signed and synthesized by the condensation of 3,5-
bis-trifluoromethyl acetophenonewith various aro-
matic a dehydesin dilute ethanolic potassium hydrox-
ide solution at room temperature. Themol ecular for-
mulas of the compoundswerefound by Carlo Erba
elemental analyzer. Theindividual melting points of
TFP, TFC, TFE, TFH, TFMC, TCNC and TFEA

were determined as 112°C, 120°C, 118°C, 126°C,
133°C, 124°C and 122°C respectively. Theyields of
novel chalcones(1-7) wasfound to be 79—-90 % as
showninTABLE 1.

The obtained compound structureswere charac-
terized by itsIR and *H NMR spectral data. The ob-
tained compoundswere screened for antibacterial and
antifungal activitiesat the concentrations of 50, 100
and 250 pg/ml. Among all tested compounds only
TFEA (1-(3’,5’-bis trifluoro methyl phenyl)-3-(4-
N,N-diethyl amino phenyl)-2-propene-1-one)
showed maximum zoneof inhibition when comparable
with standard antibacteria agent Streptomycin dueto
the presence of electron withdrawing group at para
position asshownin TABLE 2. Whereasin antifungal
activity thezoneof inhibitionsof novel chalcones(1-
7) reveals that the compound TCNC (1-(3°,5’-bis
trifluoro methyl phenyl)-3-(2-chloro-5-nitro phenyl)-
2-propene-1-one) showed better activity than other
novel chalcones comparable with standard
Ketoconazoleasshownin TABLE 3.

CONCLUSIONS

In conclusion, wedisclosed asan efficient design
and synthesis of seven novel trifluorinated phenyl
chal conesaspotentia broad spectrum antibacterid and

antifungd agents.
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