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ABSTRACT

In search of molecules that possess biologicalvigti synthesis of novel pyrrolidines chalcones-(&F obtained

by condensing different aldehydes with diazotizedndho acetophenone coupled to pyrrolidine and eata them
for in vitro anticancer, anti-inflammatory and abé#cterial activities was undertaken. The synthesm@mpounds
were screened for anticancer activity against harbeeast cancer cell lines- MCF-7 and MDA-MB-468.vitro
methods for anti-inflammatory activity like inhibit of bovine albumin denaturation and heat induced
hemolysismethod was used.Antibacterial and antitubber activities were also performed.The structuref
synthesized compounds were confirmed based orRtHel INMR and mass spectral data.Among the synthesized
compounds, 3IP shown dgvalue of 25-30 pg against MCF-7 cell line, wher@ % shown IGvalue of 25 pg
against MDA-MB-468 cell lines.Compound 3GP has matdeanti inflammatory activity in bovine denatticat
and heat induced hemolytic method.Compounds 3BH? 3a6d 3DP shown MIC of 0.025ug/ml against
Staphylococcus aureus, while compounds 3AP andsBti®vn MIC of 0.025ug/ml against E. faecalis. 3CP is
sensitive to mycobacterium tuberculosis with a Mf®.25 pg/ml.

Keywords: Pyrrolidines, anticancer, antitubercular, antimigad, anti-inflammatory.

INTRODUCTION

Serious infections caused by microorganisms redidta commonly used antimicrobials have become goma
healthcare problem worldwide in the®2dentury. This is responsible for the significamtrease in morbidity and
mortality, longer hospitalization and increasedltieaare costs. Keeping in view the seriousnesthisf problem,
the World Health Organization (WHO) has selectedtidicrobial resistance: No action today, no cunearrow”

as the theme for World Health Day 2011 as a préwenmeasuré!Pyrrolidine is found in the leaves
of tobacco and carrot. The pyrrolidine ring structuie present in numerous natural alkaloids such
as nicotine and hygrine. It is found in many phasewical drugs such as levetiracetam, procyclidima bepridil. It
also forms the basis for theracetam compounds ggacetam, aniracetam). Chalcones are found te vavied
biological activities such as antimicrobi&l,anti-inflammatory!® anticancer ett!

As part of the research work, we have synthesibedcones containing pyrrolidine heterocycle aneéeged them
for various biological activities such as antican@nti-inflammatory, antibacterial and antituhgac. Diazotisation
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of 4-aminoacetophenone and coupling it with pydiole, which was then made to condense with difteren
aldehydes to obtain chalcone derivatives by ClaBemimdt reactiof.In vitro anticancer activity was performed
on MCF-7 and MDA-MB-468 cell lines. In vitro anthflammatory activity was done by inhibition of boei
albumin denaturation method and heat induced hdamahethod. The compounds were also tested fobaciérial
activity againstE.coli, Klebsiella, Staphylococcus aureasd E.faecalismicroorganisms. Antitubercular activity
was done usiniyl.tuberculosis.

EXPERIMENTAL SECTION

The melting point of the compounds was determirgdgiopen capillary melting point apparatus andeweported
uncorrected. Ultraviolet, visible spectroscopic lgsia has been carried out in UV-visible double rhea
spectrophotometer (LAB INDIA 3000+), IR spectra wasorded by a KBr pellet method using a BrukerH-TI
ALPHA Transmission Mode spectrophotometer. THENMR spectra were recorded in CRQ®y NMR 300MHZ
spectrometers using tetramethylsilane as an iftetaadard. All the chemicals and solvents usetiisistudy were
of analytical grade (S.D. FINE Chem. Limited, Murijbdeaction progress was checked by TLC in a suive
vapor-saturated chamber on glass plates couafttid Silica Gel Ghbs4 followed by visualization under UV
light (254 nm). The solvent system used for thiretachromatography was n-Hexane: Ethyl acetatg.(6:4

Procedure for the diazotization and coupling of anmie group in 4-Amino Acetophenone with pyrrolidine1{4-
[(E)-pyrrolidin-1-yldiazenyl]phenyl}ethanone:® 2.7g of 4-amino acetophenone taken in a 100 ml dreak
containing 12 ml of water and 6 ml of HCI and cabl® 5°C. In another beaker, 2.7g of NalN@as taken,
dissolved in 12ml of water cooled to 5°C. The catdeof latter beaker were added slowly to formealae with
stirring and temperature was maintained below 5PRe obtained diazonium salt was added in portionis a
beaker containing 30 ml 10% NaOH, 5ml pyrrolidined 20g of crushed ice. The formed precipitate lierfd,
washed with cold water and dried.

General procedure for preparation of chalcones()-3-phenyl-1-{4-[(E)-pyrrolidin-1-yldiazenyl]lphenyl}
prop-2-en-1-one) from 1-{4-[E)-pyrrolidin-1-yldiazenyl]phenyl}ethanone-(3AP to 3JP): About 0.003 moles of
1-{4-[(E)-pyrrolidin-1-yldiazenyl]phenyl}ethanone as taken in a 100 ml round bottom flask contair@sgnl of
ethanol, also0.003 moles of aldehyde was add¢uetathe round bottom flask and were stirred \tlitg help of a
magnetic stirrer to form a solution. Then 1 dropt6% KOH solution was added and stirred for abdwdut. The
precipitate obtained in the round bottom flask Vilésred, washed with cold ethanol and dried.
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Fig 1: Common structure of the synthesized compoursd

Anti-TB activity using Alamar Blue Dyel”

The antimycobacterial activity of compounds waseased againdtl. tuberculosisusing microplate Alamar Blue
assay (MABA). This methodology is non-toxic, usethermally stable reagent and shows good correlatiith
propotional and BACTEC radiometric method. BriefBQOul of sterile deionzed water was added tooater
perimeter wells of sterile 96 wells plate to mirzel evaporation of medium in the test wells duimogibation. The
96 wells plate received 100 pl of the Middlebrod#97broth and serial dilution of compounds were mduectly
on plate. The final drug concentrations tested vi®@@to 0.2 pug/ml. Plates were covered and sealédparafiim
and incubated at 37°C for five days. After thisaja5ul of freshly prepared 1:1 mixture of AlmauBlreagent and
10% tween 80 was added to the plate and incubate@4 hrs. A blue color in the well was interpretasl no
bacterial growth, and pink color was scored as ¢noiwvhe MIC was defined as the lowest drug conegioin which
prevented the color change from blue to pink. Stathdvalues were Pyrazinamide- 3.125ug/ml and Stneytin-
6.25ug/ml. Standard Strain used was H37 RWigobacteria tuberculosié/accine strain).
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Antibacterial activity by serial dilution method ©

9 dilutions of each drug have to be done with Bétl KIIC. In the initial tube 20microliter of the dyuvas added
into the 380microliter of BHI broth.For dilutions0@microliter of BHI broth was added into the nextubes
separately.Then from the initial tube 200microliteas transferred to the first tube containing 2@®aliter of BHI
broth. This was considered as1dilution. From 10 diluted tube 200microliter was transferred to seeond tube
to make 1G dilution. The serial dilution was repeated up € Hilution for each drug. From the maintained stock
cultures of required organisms, 5microliter wasetaland added into 2ml of BHI (brain heart infusitndth. To
each serially diluted tube 200microliter of abowdture suspension was added. The tubes were iredifat 24
hours and observed for turbidity.

Anticancer activity activity by the MTT Assay method™®

MTT solution preparation (stock solution) is pregghby dissolving 5 mg in 1 ml of PBS. The cell lunsed for the
study were MCF-7 and MDA-MB-468 (human procurechfrblCCS, Pune). The cell lines were maintained in 96
wells micro titer plate containing MEM media suppknted with 10% heat inactivated fetal calf serl#@$),
containing 5% of the mixture of Gentamicin (10uggnicillin (100 Units/ ml) and Streptomycin (100pdy in the
presence of 5% Cfat 37°C for 48-72 hours.

Cytotoxicity Assay: In vitro growth inhibition effect of test compoundas assessed by calorimetric or
spectrophotometric determination of conversion of Minto “Formazan blue” by living cells. Remove the
supernatant from the plate and add fresh MEM smiutind treat with different concentrations of estrar
compound appropriately diluted with DMSO. Contrabgp contains only DMSO. In your study, 10, 20, 26,and
50ul of the stock solution (10mg / ml prepared ik$0) were added to respective wells containing 10®whe
medium. So, the final concentrations were 10, 2%, 30 and 50ug / ml.After 48hrs incubation at 37ACa
humidified atmosphere of 5% GGstock solution of MTT was added to each well (28mg per ml in sterile PBS)
for further 4 hour incubation. The supernatant ftdireaspirated, the precipitated crystals of “Fazan blue” were
solubilised by adding DMSO (100ul) and optical dgnwas measured at wavelength of 570nm by usirfgALI
plus. The results represent the mean of five rggmdi The concentration at which the OD of treatells ovas
reduced by 50% with respect to the untreated cbntro

Survivi lls (%) Mean OD of test compound 100
_ X
urviving cells (7o Mean OD at control

In Vitro Anti-Inflammatory Activity 0112

Inhibition of bovine albumin denaturation method

To 2ml of various concentrations of test or staddzolutions, 2.8ml of normal saline (pH=7.4) an@ndl. of 1%
bovine albumin solution was added. Simultaneoukiplbsamples were prepared for each concentratithow the
addition of 1% bovine albumin solution and equdlwee of normal saline (pH7.4) was added to eachkosample.
To 4.8ml of normal saline (pH 7.4), 0.2ml of 1% bwv albumin solution was added and used as confha.
test/standard samples were incubated for 15 mi®atC. Then the tubes were cooled under runningvater and
then absorbance was recorded at 660nm. % inhibitiadenaturation of bovine albumin was calculatsthg the
formula

% Inhibition = [(A — A1) = A] x 100

Where A=absorbance of the control,
Al= absorbance of the test /standard.

Heat induced hemolytic method

To 1ml of various concentrations of test or staddaolutions, 1ml of 1% RBE€ suspension was added.
Simultaneously blank samples were prepared for eanbentration without the addition of 1% RBGolution and
equal amount of normal saline was added to eactkldample. An equal amount of 1% RBGolution and normal
saline was added and was used as a control.

All these samples were taken into centrifuge tudresincubated in a water bath afG6or 30 min. The tubes were

cooled under running tap water and then centrifugte8500 rpm for 15 min and absorbance of supemhatas
taken at 560 nm. % inhibition was calculated usargiula
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% Inhibition = [(4 — A1) + A] x 100
Where A=absorbance of the control, Al= absorbaftkeeotest /standard.
ICs5o Values:IGo was calculated using Graphpad prism software.

Statistical analysis: All the data were expressednaan + SEM. Statistical significance was te&tedising one
way ANOVA followed by the Turke’g test using a computer based fitness program (Grag prism 5)

RESULTS AND DISCUSSION

Chemistrty

The reaction sequences for the synthesis of congs@AP-3JP) is mentioned in the scheme I. 1-{&¢

pyrrolidin-1-yldiazenyl]phenyl}ethanone synthesigas done by following the common procedure fordbepling
reactions of diazonium salts. Various substitutédelaydes were made to react with 1-{&fpyrrolidin-1-

yldiazenyl]phenyl}ethanone to obtain chalcotf@aP-3JP), which is a Claisen Schmidt condensation reactdin.
the newly synthesized compounds were charactefigé®, *H NMR and mass spectra.

(2E)-3-(4-chlorophenyl)-1-{4-[€)-pyrrolidin-1-yldiazenyl]phenyl}prop-2-en-1-one:(3AP)

Yellow crystals; yield: 60%; m.p.: 210-212°C; IRBr)V may in cm*: Ar-H str =3073.72, Ali C-H str = 2875.35,
=C-H str = 2971.94, N=N str =1394.72, C=0 str =1666C str =1604.67, , Ar-N-O str =1310.24, 1523.08;
NMR (CDCL) in 3 (ppm)3 8.295 (d) 2 ArH H of 3& 5’ J=8.7;5 8.06 (d) 2 ArH H of 2& 6' J= 8.7;5 7.846—
7.664(m) 4H (2ArH of 2& 6"+ 2H of 2 & 3J=15.6 trans isomer); 7.546 (d) 2 ArH df & 5" ; 6 3.8 4H of 2' &
5", 8 2.1 4H of 3’ & 4"".LC-MS m/z=[M+H] =351.4

(2E)-3-(3-nitrophenyl)-1-{4-[(E)-pyrrolidin-1-yldiazenyl]phenyl}prop-2-en-1-one:(3BP)

Yellow crystals; yield: 55%; m.p.: 206-208°C; IR BKV max in cmi-:Ar-H str =3073.72, Aliphatic C-H str =
2875.35, =C-H str = 2971.94, N=N str =1394.72, CstD =1656, C=C str =1604.67, , Ar-N-O str =1310.24,
1523.08;'"H NMR (CDC}) in & (ppm): & 8.522 (s) 1 ArH of 2; § 8.265 (d) 1 ArH of 4= 8.1;5 8.074 (d) 2 ArH
2"& 6"J=8.7;8 7.93 (d) 1 H ArH of &=7.8;5 7.860 (d) 1H, of CO-CH=C#-15.6 trans isomer)$ 7.675 (d)
1H, of CO-CH=CHJ=15.6,7.63 (m, 1H, ArH 5; 7.550 (d, 2 ArH of 3”& 5"); 4 3.8 (4H of 2'& 5""); § 2.1 (4H

of 3”& 4. LC-MS m/z=[M+H]" =351.2

(2E)-3-(4-chlorophenyl)-1-{4-[€)-pyrrolidin-1-yldiazenyl]phenyl}prop-2-en-1-one:(3CP)

Cream color amorphous solid; yield: 50%; m.p.: 228°C;IR (KBr)Vinax in cmit:Ar-H str =2975, =C-H str =
2947.54, Aliphatic C-H str = 2870.02, N=N str =1388 C=0 str =1654.70, C=C str =1603.5, Ar-C=C=i603.5,
C-Cl = 817.85 cnt; 'H NMR (CDCL) in & (ppm):& 8.042 (d, 2H, ArH of 2& 6", J=8.4) ;8 7.78 (d, 1H, of CO-
CH=CHJ=15.6 } 6 7.598 (m, 4ArH of Chlorobenzene&y;7.527 (m, 2H, ArH of 3& 5" );7.405 (d, 1H, of CO-
CH=CH J=15.6;6 3.8 (4H of 2'& 5'"); § 2.1 (4H of 3'& 4'"); LC-MS m/z=[M+H]" =340.6

(2E)-3-(3-chlorophenyl)-1-{4-[€)-pyrrolidin-1-yldiazenyl]phenyl}prop-2-en-1-one: (3DP)

Cream color amorphous solid; yield: 60%; m.p.: 122°C; IR (KBr)Vax in cmY:Ar-H str =3065.05, =C-H str =
2976.23, Aliphatic C-H str = 2874.59, N=N str =148 C=0 str =1655.76, C=C str =1593.67, C-C| 4.38;'H
NMR (CDCL) in & (ppm):3 8.05 (d, 2H, ArH of 2& 6", J=8.7) ;8 7.763 (d,1H, CO-CH=CH);3 7.645 (d, 2H,
ArH of 3'& 5"3=12.9); 8 7.550 (m, 4H, 1H of CO-CH=CH & 3ArH of chlorobems); 5 7.368 (s, 1ArH 3; 5 3.8
(4H of 2"& 5"); § 2.1 (4H of 3'& 4'"); LC-MS m/z=[M+H]" =340.6

(2E)-3-(2-chlorophenyl)-1-{4-[€)-pyrrolidin-1-yldiazenyl]phenyl}prop-2-en-1-one:(3EP)

Yellow crystals; yield: 75%; m.p.: 178-180°C; IR BV in cm™:Aliphatic C-H str = 2874.06, N=N str
=1400.40, C=0 str =1649.49, C=C str =1593.39, AstiH=3067, Ar-C=C str =1464.40, =C-H str = 2966 C| =
746.62;"H NMR (CDCL) in & (ppm)5 8.201 (d, 1H, CO-CH=CHJ 8.046 (d, 2H, ArH 2& 6'); 6 7.71 (d,1H, ArH
3);67.5(m, 3H, 2 ArH of 3% 5”& 1H of CO-CH=CH) ;6 7.4 (m, 1H, ArH 6; 6 7.327 (m, 2 ArH & 5'); 5 3.8
(4H of 27& 5™); § 2.1 (4H of 3'& 4""); LC-MS m/z=[M+H]" =340.6
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(2E)-3-(4-methoxyphenyl)-1-{4-[E)-pyrrolidin-1-yldiazenyl]phenyl}prop-2-en-1-one:(3FP)

Brick red color crystals; yield: 80%; m.p.: 195-2@7 IR (KBr)Vmay in cm™Ar-H str =3062.74 , =C-H str =
2976.96, Aliphatic C-H str = 2873.76 , N=N str =54/, C=0 str =1649.49, C=C str =1596.72, Ar-C=€ st
=1511.66, C-Cl = 817.85'H NMR (CDCL) in & (ppm): & 8.04 (d, 2H, ArH 2& 6"J=8.4); 5 7.8 (d, 1H CO-
CH=CH ,J=15.6);5 7.6 (d, 2H, ArH 3& 5"J=8.7);6 7.5 (m, 3H, 2ArH & 6’, 1H of COCH=CH , );3 6.95 (d,
2H, ArH 3& 5'); 5 3.8 (m, 7H, 4H of 2& 5", 3H of OCH); § 2.1 (4H of 3'& 4'""); LC-MS m/z=[M+H]" =336.5

(2E)-3-(3,4-dimethoxyphenyl)-1-{4-[E)-pyrrolidin-1-yldiazenyl]phenyl}prop-2-en-1-one:(3GP)

Brick red color crystals; yield: 65%; m.p.: 172-2T4 IR (KBr)Vmay in cm™*:Aliphatic C-H str = 2871.97, Ar-H str
=3065.59, =C-H str = 2969.90, C=0 str =1654.89, GtG-1598.02'H NMR (CDCL) in & (ppm):& 8.043 (d, 2H,
ArH 2"& 6"3=8.4);8 7.79 (d, 1H CO-CH=CH J=15.6);5 7.5 (m, 3H, 2ArH 3& 5", 1H of CO-CH=CH);3 7.265
(m, 1H, ArH B); 6 7.17 (s, 1H, ArH 3; 6 6.9 (d, 2H, ArH 6; & 4.0 (m, 8H, of which 2H pyrollidine& 6H (OCH
); 8 3.8 (s, 2H pyrollidine)s 2.2 (4H of 3'& 4'); LC-MS m/z=[M+H] =366.3

(2E)-3-(4-fluorophenyl)-1-{4-[(E)-pyrrolidin-1-yldiazenyl]phenyl}prop-2-en-1-one:(3HP)

Brown amorphous solid; yield: 55%; m.p.: 205-207FR;(KBr)Vmnax in cmi*: Aliphatic C-H str = 2877.01, N=N str
=1403.24, C=0 str =1657.62, C=C str =1596.72, Asti+=3053.76, Ar-C=C str=1510.94, =C-H str = 2985C-F
= 1336.67;'H NMR (CDCL) in & (ppm): 5 8.043 (d, 2H, ArH of 2& 6", J=8.7) ;5 7.802 (d, 1H, of CO-CH=CH
J=15.6); 8 7.649 (m, 2ArH, & 6');  7.527 (m, 3H, 2ArH of & 6", 1H, of COCH=CH ); 7.110 (m, 2H, ArH
3& 5); 8 3.8 (4H of 2'& 5""); § 2.1 (4H of 3'& 4""); LC-MS m/z=M" =323.7

(2E)-3-(4-methylphenyl)-1-{4-[E)-pyrrolidin-1-yldiazenyl]phenyl}prop-2-en-1-one:(3IP)

Yellow crystals; yield: 50%; m.p.: 212-214°C; IR BKVmax in cm™Ar-H str =3029.21,=C-H str = 2966.92,
Aliphatic C-H str = 2805.25, C=0 str =1648.83 {nC=C str =1594.16 , Ar-C=C str =1511.26t NMR (CDCL)

in & (ppm): 6 8.043 (d, 2H, ArH of 2& 6", J=8.7) ;6 7.820 (d, 1H, of CO-CH=C#15.6); 6 7.520 (m, 5ArH,
2ArH 2& 6', 2ArH 3'& 5”, 1H, of CO-CH=CH )p 7.236 (m, 2H, ArH of & 5");6 3.8 (4H of 2'& 5""); 8 2.4 (s,
3H of CH); 6 2.1 (4H of 3'& 4"); LC-MS m/z=[M+H] =317.6

(2E)-3-phenyl-1-{4-[(E)-pyrrolidin-1-yldiazenyl]phenyl}prop-2-en-1-one:(3JP)

Yellow crystals; yield: 72%; m.p.: 168-170°C; IR BKVmay in cmY:Ar-H str =3028.33, =C-H str = 2968.18,
Aliphatic C-H str = 2878.45, N=N str =1401.80, Cs® =1650.95, C=C str =1593.92, Ar-C=C str =149598
NMR: $ 8.053 (d, 2H, ArH of 2& 6", J=8.4) ;5 7.842 (d, 1H, of CO-CH=CB15.6); 7.560 (m, 3H, 2ArH &
5"; 1H, of CO-CH=CH );8 7.412 (m, 1H, ArH of 4;7.560 (m, 4H, ArH); 3.8 (4H of 2""& 5'"); 6 2.1 (4H of 3'&
4""); LC-MS m/z=M =305.2
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The IR spectrum, showed a strong absorption ab t8%" which is a characteristic band for the carbonglugr of
the chalcones. Absorption around 1400™wras assigned to the N=N str. The other C=C, C-HHAstretching
absorptions were noticed which were in accordarite tive structure of the synthesized compoufidsNMR has
shown signal ab 4 and 2 accounting for the 4 protons of the pidioé nucleus. Signal for the olefinic and
aromatic protons was present in betwée®.5 and 6.9. The presence of olefinic group giises to geometrical
isomers. The value in all the compounds was found to be >14¢cwonfirmed that, trans type of configuration is
present at C=C. Thus, all the protons were accdufde the respective structures. Mass spectra \a&e in
accordance with the proposed structures.

ANTI-TB RESULTS

Table-1: MIC of synthesized compounds againg¥lycobacterium tuberculosis

Sl. | Samples 100 50 25 12.5 6.25| 3.12 1.6 0.8
No. pg/mi | pg/ml | pg/m | pg/mi | pg/ml | pg/mi | pg/ml | pg/mi
1 3AP S S S R R R R R
2 3BP S S S S R R R R
3 3CF S S S S S R R R
4 3DF S S S R R R R R
5 3EP S S S R R R R R
6 3FP S S S R R R R R
7 3GF S S S R R R R R
8 3HF S S S R R R R R
9 3IP S S S R R R R R
10 3JP S S S R R R R R

NOTE: S - Sensitive, R — Resistant, Strain uséduberculosis (H37 RV strain) : ATCC No- 27294. standard drugOMilues for the Anti-Th
test - Pyrazinamide- 3.125ug/ml, Streptomycin- ggZbnl, Ciprofloxacin-3.125ug/ml.

Antibacterial activity results

Table-2: MIC of synthesized compounds agains$.aureus

Sl. Sampld 100 50 25 |125| 6.25 3.12 1.6 0.8 0.4 0.2 0.1 0.05 0.025 | 0.0125
No| pg/ml | pg/ml | pg/ml Jug/mi] pg/ml | pg/ml | pg/ml | pg/ml | pg/ml | pg/ml | pg/ml | pg/ml | pg/ml ug/ml
S.aureus

1| 3AP S S S S S S S S S S S R R R

2| 3BP S S S S S S S S S S S S S R
3| 3CP S S S S S S S S S S S S S R
4| 3DF S S S S S S S S S S S S S R

5| 3EF S S S S S S S S S S S S R R

6| 3FP S S S S S S S S S R R R R R

7| 3GP S S S S S S S S S R H R R R

8| 3HF S S S S S S S S S R R R R R

9] 3IP S S S S S S S S S S S R R R
10| 3JP S S S S S S S S S R R R R R

NOTE: S—- Sensitive, R — Resistant, standard values offl@nti-bacterial, Ciprofloxacin (10ug): S.aureu&gig/ml.
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Table-3: MIC of synthesized compounds againdt.faecalis

Sl. Sample 100 50 25 125 | 6.25 | 312 |16 0.8 0.4 0.2 0.1 0.05 | 0.025 | 0.0125
No. pg/ml | pg/ml | pg/ml | pg/ml | pg/ml | pg/ml | pg/ml | pg/ml | pg/ml | pg/ml | pg/ml | pg/ml | pg/ml | pg/ml
E.faecali
1 3AP S S S S S S S S S S £ 9 b i
2 3BP S S S S S S S S S R R Rl R R
3 3CF S S S S S S S S S S S S R R
4 3DF S S S S S S S R R R R R R R
5 3EP S S S S S R R R R R R R R R
6 3FP S S S S S S S S S| S 9 S R R
7 3GF S S S S S S S S S S S R R R
8 3HP S S R R R R R R R R R R| R R
9 3IP S S S S S S S S S S £ 9 b i
10 3JF S S S S S S S S S R R R R R
NOTE:S - Sensitive, R — Resistant, standard values forfbt anti-bacterial, Ciprofloxacin (10ug): E.faalis- 2ug/ml
Table-4: MIC of synthesized compounds againg.coli
Sl Sample 100 50 25 125 6.25 3.12 1.6 0.8 0.4 0.2
No. pg/ml | pg/ml pg/ml pg/ml pg/ml pg/ml pg/ml pg/ml pg/ml pg/ml
E.coli
1 3AP S S S R R R R R R R
2 3BF S R R R R R R R R R
3 3CP S R R R R R R R R R
4 3DP S R R R R R R R R R
5 3EP S R R R R R R R R R
6 3FP S S S S R R R R R R
7 3GP S R R R R R R R R R
8 3HP R R R R R R R R R R
9 3IP R R R R R R R R R R
10 3JP S R R R R R R R R R
NOTE: S — Sensitive, R — Resistant, standard valuggliidrfor anti-bacterial, Ciprofloxacin (10pg): E.dol - 2pg/ml
Table-5: MIC of synthesized compounds againgflebsiella.pneumoniae
S| Sample 100 50 25 125 6.25 3.12 16 0.8 0.4 0.2
' pg/ml pg/ml pg/ml pg/ml pg/ml pg/ml pg/ml pg/ml pg/ml pg/ml
Klebsiella
1 3AP S S R R R R R R R R
2 3BP S R R R R R R R R R
3 3CP R R R R R R R R R R
4 3DP S R R R R R R R R R
5 3EP S R R R R R R R R R
6 3FP S R R R R R R R R R
7 3GP S R R R R R R R R R
8 3HP R R R R R R R R R R
9 3IP R R R R R R R R R R
10 3JP S R R R R R R R R R

NOTE: S — Sensitive, R — Resistant, standard vétuedI|C for anti-bacterial, Ciprofloxacin (10pgitandard values, K.Pneumoniae- 1pug/ml
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Table-6:1Cs, (Lg) of synthesized compounds againstMCF-7 and MDMB-468

,\?(I)'. Samples ICs0(ug)
MCF-7 MDA-MB-468
1 3AP - 50
2 3BP - 50
3 3CP 30 30
4 3DP 50 30
5 3EP - -
6 3FP - -
7 3GF 30 -
8 3HF 50 -
9 3IP 25-30 -
10 3JP 50 25-30

Note: 1Go— is half maximal inhibitory concentration - ittise half maximal (50%) inhibitory concentration JI€f a substance (50% IC, or4&C

Antiinfalmmatory activity
Bovine albumin denaturation method

Table-7:Bovine albumin denaturation by the synthesied compounds

Conc. (ug/mi) % Inhibition + SEM*

Diclofenac sodiun | 3AP 3BF | 3CF | 3DF 3EP 3FP 3GP 3HP 3IP 3JP
20 75.3% 43.2+| 30.24 43.14 439 457 29.3+ 64.9+ 741 33.3t| 53.2t
0.364 0.536] 0.543 0.24p 0.697 0.442 0.423 0424 310|30.289| 0.346

40 81.44 34.04 | 48.04 | 46.14 | 45.04 | 48.61 | 33.24 | 68.34 | 46.84 | 36.24 | 56.04
0.234 024 0547 0.231 0.632 0.753 0921 0.423 40]28.246| 0.236
60 86.0+ 30.9+| 40.94 3344 278t 36.% 264+ 50.1+ 728 29.5+| 37.2%
0.321 024 0213 0271 0395 0.205 0436 0.334 50J120.26 | 0.535
80 94.0+ 41.0+| 48.04 50.94 408 49.7 28.7+ 64.3p+ .943| 20.7x| 30.8%
0.423 0.602] 0.104 0.89f 0.644 0.2f5 0491 0.984 210|70.046| 0.648
100 96.4+ 56.5+| 5054 5784 454 60.3+ 30.7+ 69.9+ ™45| 40.7+| 35.4+
0.624 0.856] 0.474 0.12p 0.694 0.107 0402 0.464 240/00.452| 0.224
120 98.0+ 425+| 4854 56.34 39.5¢ 36.59+ 425+ 60.6+ 942| 36.5+| 31.5+
0.245 0.346] 0.624¢ 0.77p 058 0.0p4 0.342 0.484 20}49.132| 0.85

1Csc(ng/ml) 7.873 90.2 92.8 56.2 119 66.p 240 19]9 110 5 75

NOTE: All the values are average of three readid@san + SEM, SEM = Standard Error Mean sk€ Half maximal inhibitory concentration.

Table-8:Heat induced hemolysisby the synthesized mpounds

Conc. (ag/mi) _ : % Inhibition + SEM*
Diclofenac sodium| 3AP 3BP 3CP 3DP 3EP 3FH 3G 3HP IP3 | 3JP

20 74.8+ 33.7+| 477+ 37.04 38.9r 428t 429+ 42p+ 86| 32.5+| 37.8+
0.282 0.608[ 0.122] 0.48f4 0.249 0.6p4 0.J45 0.B66 980|30.804| 0.286

40 78.2+ 46.7+| 42844 48.8¢ 39.2t 39.4+ 48.2+ 44p+ .238| 32.6+| 32.5%
0.644 0.238| 0.304] 0.40p 0.648 0.9#5 0.467 0.p05 630/60.244| 0.338

60 89.0+ 48.8+| 48.604 48.24 44.4p 49.0x 548+ 62+ .644| 33.4+( 394+
0.482 0.308 0.25| 0.20 0508 0.468 0.62 0.926 04608088 | 0.286

80 91.2+ 56.2+| 55.6+ 58.84 485t 5823 52.6+ 63.p+ 82| 48.2+| 49.8+
0.514 0.362 0.16 0.064 0.004 0.0p4 0.74 02 0465145 0.565

100 93.2+ 52.3+| 528+ 58.74 547t 49.1+ 453+ 58P+ 684| 52.6+| 49.6+
0.321 0.61 0.864| 0.20 04647 0.9p9 0.476 0.fy37 (J.90.26 | 0.688

120 94 .4+ 58.4+| 5.82+( 59.84 574 588+ 584+ 54D+ 746( 54.0+| 48.6+
0.821 0.626f 0.412] 0.82p 0.636 0.0p4 0.484 0.p36 640|70.802| 0.494

1Csc(ng/mi) 8.624 58.4 68.2 76.7 143 66.B 73 46)67 116876.8 | 156.5
NOTE: All the values are the average of three regsj Mean + SEM, SEM = Standard Error Meansg€Half maximal inhibitory

concentration.

Most of the compounds shown moderate to good acttirbial activity. Theo,-unsaturared part of chalcone along
with pyrrolidine seems to be essential for theraittiobial activity. But substitution on the phemilg decides the
extent of potency of the compounds. The The alacteleasing group at para position of the pheing . i.e, Cl
substituent(3CP) has moderate antitubercular &gtiwihile the meta substituent 3BP with electrorhdiawing
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group i.e, NQ is found to be active but not as a potent as 3@R megard to antitubercular activity. The ClI
substituted compounds were more potent than tmelatd drug ciprofloxacin againStaureusPara nitro and para
methyl derivatives (3AP and 3IP) were also moreepbtagainsk.faecalis Except for the para methoxy derivative
(3FP), all the synthesised compounds were resistgatnst E.coli No significant activity was found against
Klebsiella.

Compound with substituents like chloro, methyl afrg position and compound with 3,4-dimethoxy
substituents(3CP, 3IP, 3GP) were cytotoxic agaMBE-7 cell lines at 16,301g. Para chloro, meta chloro and the
unsubstituted derivatives(3CP, 3DP,3JP) were oytotagainst MDA-MB-468 cell lines at k30ug. 3,4-
dimethoxy substituents(3GP) shown mild anti-inflaatary activity.

CONCLUSION

Compound 3CP active against M.tuberculosis and grasitive microorganisms and thus can be calletiraad
spectrum antimicrobial agent. It is also has mihdiancer and anti-inflammatory activity. Thus nwlke 3CP
seems to have a wide variety of biological actégtand can be considered for further researchitaesiv
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