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Keywords: ABSTRACT: Azetidin-2-one analogues are reported to exhibit various
pharmacological activities like cholesterol absorption inhibitory activity, human
tryptase, thrombin and chymase inhibitory activity, vasopressin Vl1a antagonist
activity, antidiabetic, anti-inflammatory, antiparkinsonian and anti-HIV activity in
addition to antimicrobial.*® In the present study, Isoniazid (INH), the established
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antitubercular drug was selected as the lead for the design and development of
antitubercular agents with minimal toxic effects. A novel series of amino
azetidinones were designed from corresponding azetidin-2-ones using various in
silico methods. Docking studies were performed at Mtb enoyl acp reductase (4DRE)
and the derivatives exhibited best docking scores were prepared from corresponding
azetidin-2-ones by treating with various molecules containing amino groups in the
presence of TEA. Azetidin-2-ones in turn were obtained from a series of INH Schiff
bases by reaction with chloro acetyl chloride. Structures of the newly synthesized
compounds were assigned on the basis of elemental analysis, IR, *"H NMR, *CNMR
and mass spectral studies. The newly synthesized compounds were screened for their
in vitro antitubercular activity using Alamar blue assay method and the
hepatotoxicity was determined by MTT assay method using chang liver cells.
AAZ1V, the amino azetidinone obtained from N-[3-chloro-2-(4-chlorophenyl)-4-
oxoazetidin-1-yl] pyridine-4-carboxamide (AZ1V) by combining with 4- amino 1, 2,
4-triazole produced significant antitubercular activity. The percentage viability
produced by AAZ1V against Chang liver cells for hepatotoxicity was better than the
percentage viability produced by INH.

INTRODUCTION: The synthesis of heterocyclic
compounds has always drawn the attention of

Correspondence to Author:
Beena Thomas

Senior Lecturer, Department of
Pharmaceutical Sciences, RIMSR,
Rubber Board P.O., Kottayam,
Kerala - 686009, India.

E mail: beenakku@gmail.com

One such heterocyclic, 2-azetidinone, the 2-
carbonyl  derivatives of the 4-membered

chemists over the years mainly because of their
biological properties. Compounds classified as
heterocyclic probably constitute the largest and
most varied family of organic compounds. ’
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heterocyclic compounds containing nitrogen is
aimed to evaluate new products that possess
interesting biological activities.
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Drug discovery based on the existing lead
molecules by modification of functional groups is a
common strategy. A number of already existing
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drugs have been structurally modified for
improving the activity, to reduce the side effects or
in some cases to make the compound devoid of any
unwanted effect. Moreover, introducing two or
more established rings in a single molecule for a
combined effect is also tried. ®

Isoniazid (Isonicotinic acid hydrazide) is the most
commonly used drug for active infection and
prophylaxis since its introduction for treatment of
TB in 1952. Isoniazid is a prodrug that is activated
by Kat G, the mycobacterial catalase-peroxidase.
The activated form of isoniazid forms a covalent
complex with an acyl carrier protein (AcpM) and
Kas A, a beta-ketoacyl carrier protein synthetase,
which blocks mycolic acid synthesis. ° Enzymatic
acetylation of INH in human beings greatly reduces
its therapeutic activity resulting in under dosing,
decreased bioavailability and acquired INH
resistance. Chemical modification of INH with a
functional group that blocks acetylation, while
maintaining strong antimycobacterial action, may
improve clinical outcomes and help to reduce the
rise of INH resistance.

Hepatotoxicity refers to liver dysfunction or liver
damage that is associated with an overload of drugs
or xenobiotics.’® The three key antituberculosis
drugs, isoniazid, pyrazinamide and rifampicin are
potentially hepatotoxic. A Meta analysis has shown
an incidence rate of liver toxicity of 2.6% with
isoniazid. With the changing demographics and
clinical characteristics of tuberculosis patients in
many parts of the world, hepatotoxicity is of
increasing concern in the treatment of this disease.

Tuberculosis (TB) is a chronic disease caused by
Mycobacterium tuberculosis which has been
threatening the man kind since ages. TB remains a
major global health problem, responsible for ill health
among millions of people each year. According to
the latest estimates included in the WHO report 2015,
there were 9.6 million incidental TB cases in 2014. '

In the present work, modification of INH by
introducing 2-azetidinone ring followed by
introduction of various rings by aminoalkylation
and thus blocking acetylation to develop a better
antitubercular drug with minimal hepatotoxic effect
IS aimed.
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MATERIALS AND METHODS:

Materials:

In silico molecular modeling studies were carried
out on various softwares like Schrodinger suite
Maestro v 9.3, ACD/Chem Sketch Free version
12.0 and Molinspiration. The chemicals were of
AR and LR grade and were obtained from Merck,
Hi-Media, Nice and Sigma-Aldrich. All the
chemicals were dried and purified wherever
necessary.

The melting points of the synthesized compounds
were determined by Thiele melting point apparatus
(open capillary tube method) and all the
compounds gave sharp melting points and were
uncorrected. The synthesized compounds were
purified by recrystallization and purity of the
compounds was ascertained by single spot on thin
layer chromatography. The IR spectra of the
synthesized compounds were recorded on IR
Spectrometer PerkinElmer, Model: SPECTRUM
400.The NMR Spectra of the characteristic
compound was recorded by NMR 400 MHZ
Spectrometer Bruker —USA. The mass spectrum
was recorded by Xevo GC Q-ToF —Waters-USA.

Antitubercular screening of the synthesized
compounds was determined by alamar blue assay
method using M. tuberculosis Hs7Rv strain. In vitro
hepatotoxicity was done using Chang liver cells by
MTT assay method.

In silico design:

The protein structure of Mtb Enoyl-ACP reductase
was obtained from PDB using their specific PDB
ID (4DRE) was prepared using the protein
preparation wizard in the Schrodinger software
graphical user interface Maestro v9.3. Amino
azetidin-2-ones derivatives of INH were selected as
ligands and their structures were drawn using the
workspace of Maestro and were converted to 3D
form for the docking studies. The collected ligands
were prepared for docking. Then the prepared
ligands were docked into the generated grid in the
prepared protein. The best docked pose with lowest
Glide score value was recorded for each ligand.
Extra precision (XP) was performed using the
module Induced Fit Docking of Schrdédinger-
Maestro v9.3 (2012). Glide scores of designed
analogues of azetidinones and aminoazetidinone of
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INH are given in (Table 3 and 4). Best derivatives
with good docking scores were selected and their
ADME properties were checked using QIKPROP
tool available in Schrodinger under Maestro (Table
5). 1 The Lipinski’s rule of five (Tablel) and drug
likeness analysis (Table 2) of selected derivatives
was also calculated.

Procedure for synthesis:
The strategy used in the synthesis of the title
compounds is outlined in Scheme (Fig. 1).

Synthesis of Schiff base (SB1-SBX):

To a solution of isoniazid (0.01mol) in ethanol,
substituted aromatic aldehyde (0.01mol) in ethanol
was added slowly with constant stirring.Then
catalytic amount of glacial acetic acid was added to
it and refluxed for 5-6 h. The resulting reaction
mixture after cooling was poured into ice cold
water. The Schiff base obtained was filtered, dried
and recrystallised from ethanol. Yield and melting
points were determined.The procedure was
repeated with various aldehydes to obtain
compounds SB1-SBX. %3

Synthesis of azetidinones (AZ1-AZX):

A mixture of Schiff base (0.01mol) and
triethylamine (0.01mol) in dry 1, 4-dioxan (10 ml)
was stirred well at 0--5°C temperature. To this
mixture chloroacetyl chloride (0.01mol) was added
drop wise for half an hour. The mixture was then
shaken by a mechanical shaker at room temperature
for additional 5 hours and then refluxed for 8-12h.
The mixture was concentrated, cooled, poured into
ice cold water. The product obtained was filtered,
washed with cold water and then dried. The
product was recrystallized from ethanol. This was
repeated with remaining Schiff bases to obtain AZ1
to AZX. 1P

Synthesis of aminoazetidinone (AAZ1to AAZX):
Azetidinone from 4-chloro benzaldehyde (AZ1V,
0.01lmol) and 4-amino-1, 2, 4-triazole (0.01mol)
were separately dissolved in 1, 4- dioxan and
mixed in a Round Bottom Flask (RBF). Then
triethylamine (0.01mol) was added and the reaction
mixture was refluxed for 4-6h. The reaction was
monitored by TLC. The reaction mixture was then
dumped in ice cold water and the precipitate was
collected by suction and dried. The solid was
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recrystallised from rectified spirit. This was
repeated with the same azetidinone and using
various primary amines to obtain AAZ1-AAZX. *°

Antitubercular screening:

Selected azetidinone and amino azetidinone
analogues which exhibited best docking scores
from each class were screened for antitubercular
activity using Middlebrook 7H9 medium by
microplate alamar blue assay (MABA) method.
Mycobacterium tuberculosis H37Rv strain was
used as the test organism. Each INH derivative was
tested in a final concentration of 0.8ug/ml to
100pg/ml and was compared with the parent drug
INH in the same concentration range (Table 7). 1"

In vitro hepatotoxicity studies:

The effect of modifications in the hepatotoxicity of
INH was evaluated by in vitro hepatotoxic
screening using one representative analogue from
each group of derivatives and was compared with
that of the parent drug INH. Chang liver cells were
used and 3 different concentrations of INH and its
analogues SB1V, AZ1V & AAZ1lV at the
concentrations of 10ug/ml, 50ug/ml and100ug/mi
were tested. The % difference in viability was
measured using standard MTT assay method after
24hrs. Optical density was read at 540nm using
DMSO as blank and percentage viability was
calculated (Graph 1). 2%

% viability = (OD of Test/ OD of Control) X 100

N
. Oz MNH | —R
NH_ N P
e — J
NJ N
TEa\ CCH,COC

FIG.1: SCHEME
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RESULTS AND DISCUSSION:
In silico Design:

TABLE1L: ANALYSIS OF LIPINSKI'S RULE OF FIVE OF SELECTED AMINO AZETIDINONE ANALOGUES

Compound miLogP Mol. wt NHDon nHAcc Nrotb Lipinski’s rule alert index
AAZ1 0.049 330.775 2 6 4 0
AAZ11 -0.448 436.859 3 9 6 0
AAZ111 0.841 435.871 3 8 6 0
AAZ1V -0.83 383.799 2 9 5 0
AAZV 3.091 427.291 2 6 5 0
AAZV1 2.862 406.873 2 6 5 0
AAZV11 2.47 422.872 2 7 6 0
AAZV111 1.934 408.845 3 7 5 0
AAZ1X 2.324 436.855 3 6 8 0
AAZX 1.107 471.926 4 9 6 0

Drug likeness analysis:

TABLE 2: DRUG LIKENESS ANALYSIS OF SELECTED AMINO AZETIDINONE ANALOGUES

Compound GPCR lon channel Kinase inhibitor Nuclear Protease Enzyme
Ligand modulator receptor inhibitor inhibitor
ligand
AAZ1 0.08 -0.24 0.00 -0.48 0.04 -0.14
AAZ11 -0.06 -0.29 -0.14 -0.45 -0.05 -0.17
AAZ111 -0.06 -0.29 -0.14 -0.46 -0.05 -0.18
AAZ1V -0.20 -0.58 -0.17 -0.65 -0.31 -0.20
AAZV -0.03 -0.27 -0.05 -0.34 -0.06 -0.19
AAZV1 -0.06 -0.33 -0.09 -0.37 -0.12 -0.24
AAZV11 -0.06 -0.33 -0.08 -0.35 -0.12 -0.23
AAZV111 0.01 -0.24 -0.02 -0.23 -0.06 -0.14
AAZ1X -0.01 -0.26 -0.08 -0.21 -0.04 -0.13
AAZX -0.10 -0.33 -0.07 -0.50 0.07 -0.07

DOCKING RESULTS:
Docking Scores of Azetidinones: (AZ1-AZXV)

//\\R
S ——
O=_ ~NH—N
=z
o
S Cl
L _
N

TABLE 3: GLIDE SCORES OF DESIGNED AZETIDINONE DERIVATIVES

Compound -R Glide Score
AZ1 --H -8.08266
AZ11 4-N(CHj), -7.4164
AZ111 4-OCHj; -7.82503
AZ1V 4-Cl -8.08748
AZV 3-Cl -7.96803
AZV1 2-Cl -7.98143
AZV11 3-NO, -7.0308
AZV111 2-NO, -7.69068
AZ1X 4-NO, -6.29484
AZX 4-F -8.08315
AZX1 4-Br -7.86692
AZX11 4-1 -7.30216
AZX111 2,6-Dichloro -6.24891
AZX1V 4-Cl,3-NO, -6.46219
AZXV 3,4-Dichloro -5.88594
INH - -6.7018
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Docking studies performed with the INH
azetidinones showed that the one containing 4-
chloro benzaldehyde (AZ1V) produced the best
binding and was identified as the lead molecule in
the azetidinone series. Hence to improve the
binding interaction lead optimization was
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performed by exploring the azetidinone ring by
incorporating other ring systems and by converting
into amino azetidinones by combining with various
primary and secondary amines. Some of the amino
azetidinones showed tremendous binding affinity
than the lead molecule itself.

Docking scores of amino azetidinones: (AAZ1-AAZX)

Ox

X
—
N

NH—

Cl

N
z

TABLE 4: GLIDE SCORES OF DESIGNED AMINO AZETIDINONE DERIVATIVES

Compound - Glide Score
AAZ1 -NHCH; -6.12941
AAZ11 -NHNHCOCsH,N -7.25174
AAZ111 -NHNHCOC¢Hs -7.47017
AAZ1V P -8.36693
—NH-N" N
\=n

AAZV —NH : -6.28839

Cl
AAZV1 -7.38907

— NH@

CHs

AAZV11 -5.66394
OCH,
AAZV111 -7.02691
- N”@L

OH

AAZ1X -6.99702
B NHQ
COOH
AAZX -6.00561
__NH @
SO,NH,
INH -6.7018

In the Amino azetidinone series AAZL1V, the
derivative obtained by incorporating amino triazole
into the azetidinone ring of AZ1V shows better

International Journal of Pharmaceutical Sciences and Research

docking interaction with energy of -8.367. Docking
image (Fig.2) and ligand interaction (Fig.3) of
AAZ1V with 4DRE are given below.
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FIG.2: DOCKING IMAGE OF AAZ1V WITH 4DRE
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FIG.3: LIGAND INTERACTIONS OF AAZ1V WITH 4DRE

Hydrogen bonding of the —C=0 group of hydrazide
group with Gly96 is mainly seen in the ligand
interaction diagram. Hydrogen bonding of the
carbonyl group of azetidinone ring to the protein
side chain Ser20 and also the same produced by —

International Journal of Pharmaceutical Sciences and Research

NH of amino triazole with water contribute to the
better binding interaction. The m —m stacking

interaction of the pyridine ring is not seen with
amino azetidinone derivatives.
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ADME Property/Descriptors of Amino azetidinones (AAZ):

TABLE 5: PREDICTION OF ADME PROFILE OF SELECTED AMINO AZETIDINONE ANALOGUES

Compound HOral % HOral QPlogKkhsa QPPCaco QPlogBB  QPlogKp QPlogHERG
Abs Abs
AAZ1 1 77.548 0.028 130.096 -0.414 -4.719 -6.772
AAZ11 3 79.438 0.073 103.093 -1.836 -3.415 -7.044
AAZ111 1 88.723 0.426 165.601 -1.651 -2.871 -7.396
AAZ1V 3 74.77 -0.475 42.109 -1.014 -5.333 -7.148
AAZV 1 100 0.546 522.085 -0.733 -2.21 -6.684
AAZV1 1 100 0.635 881.743 -0.699 -1.681 -7.027
AAZV11 1 100 0.51 645.423 -0.932 -1.839 -7.128
AAZV111 3 88.779 0.425 183.869 -1.497 -2.839 -6.998
AAZ1X 1 70.307 0.246 14.778 -2.238 -3.797 -5.655
AAZX 2 66.014 -0.083 33.126 -2.566 -4.255 -7.31
TABLE 5: PREDICTION OF ADME PROFILE OF SELECTED AMINO AZETIDINONE ANALOGUES (CONTD)
Compound QPlogS Dipole SASA FOSA FISA #metab QPPMDCK
AAZ1 -3.687 3.87 616.28 109.0 134.82 4 148.748
AAZ11 -5.689 7.698 734.077 33.816 209.076 5 104.748
AAZ111 -6.55 12.052 751.55 32.158 187.371 3 174.872
AAZ1V -2.889 11.549 651.183 23.658 186.484 3 44.004
AAZV -6.561 2.717 693.399 15.675 134.784 4 1483.103
AAZV1 -6.708 2.007 719.516 112.49 110.783 5 1062.943
AAZV11 -6.536 5.819 734.724 110.563 125.072 5 760.658
AAZV111 -6.123 2.62 712.582 13.915 182.578 5 195.781
AAZ1X -6.746 1.591 773.321 19.122 235.144 4 16.324
AAZX -5.757 12.386 771.511 11.364 261.07 4 31.388
Physico- Chemical Properties of Synthesized Compounds:
TABLE 6: PHYSICO- CHEMICAL PROPERTIES OF AMINO AZETIDINONES
Compound Molecular IUPAC name MP(°C)  Physical TLC system
formula state (Toluene:ethanol)
AAZ1 C16H15CINGO; N-[2-(4-chlorophenyl)-3- 145- Light 4.0:1.0
(methylamino)-4-oxoazetidin-1- 147 brown
yllpyridine-4-carboxamide
AAZ11 C,1H17CINgO; N-{2-(4-chlorophenyl)-4-oxo0-3-[2- 150 Brown 4.0:1.0
(pyridin-4- amorphous
ylcarbonyl)hydrazinyl]azetidin-1-
yl}pyridine-4-carboxamide
AAZ111 C,,H15CINsO; N-[3-(2-benzoylhydrazinyl)-2-(4- 155- Brown 4.0:1.0
chlorophenyl)-4-oxoazetidin-1- 156 crystalline
yllpyridine-4-carboxamide
AAZ1V C17H14CIN;O; N-[2-(4-chlorophenyl)-4-oxo-3-(4H- 148- Brown 4.0:1.0
1,2,4-triazol-4-ylamino)azetidin-1- 150 powder
yl]pyridine-4-carboxamide
AAZV CyH16Cl ;N4O; N-{2-(4-chlorophenyl)-3-[(4- 152 Yellow 4.0:1.0
chlorophenyl)amino]-4-oxoazetidin- crystals
1-yl}pyridine-4-carboxamide
AAZV1 CxH19CIN4O, N-{2-(4-chlorophenyl)-3-[(4- 150 Brown 4.0:1.0
methylphenyl)amino]-4-oxoazetidin- powder
1-yl}pyridine-4-carboxamide
AAZV11 CH19CIN4O3 N-{2-(4-chlorophenyl)-3-[(4- 140- Brown 4.0:1.0
methoxyphenyl)amino]-4- 142 powder
oxoazetidin-1-ylI}pyridine-4-
carboxamide
AAZV111 CyH17CIN4O3 N-{2-(4-chlorophenyl)-3-[(4- 157 Dark 4.0:1.0
hydroxyphenyl)amino]-4- brown
oxoazetidin-1-yl}pyridine-4-
International Journal of Pharmaceutical Sciences and Research 2801
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carboxamide

AAZ1X Cx,H17CIN4O4 4-({2-(4-chlorophenyl)-4-oxo-1- 138 Brown 4.0:1.0
[(pyridin-4- powder
ylcarbonyl)amino]azetidin-3-
yl}amino)benzoic acid
AAZX C»H1sCIN50O,4S N-{2-(4-chlorophenyl)-4-oxo-3-[(4- 152- Brown 4.0:1.0
sulfamoylphenyl)amino]azetidin-1- 154 powder

yl}pyridine-4-carboxamide

Characterization:
Representative Azetidinone:
chlorophenyl)-4-oxoazetidin-1-yl]
carboxamide (AZ1V):

N-[3-chloro-2-(4-
pyridine-4-

Analytical data:
Calculated for Ci5H1;CIN3O,: C, 53.59; H, 3.30;
N, 12.50:

Found: 53.61; H, 3.27; N, 12.51:

IR: 1677 (C=0), 1409 (C-N of ring), 3458 (N-H);
'H NMR (500 MHz, MeOD) & 8.3 (s,1H,-N-H), &
8.74-8.76 (Double doublet, -CH-CH), & 7.45-7.47
(m, 4H, pyridyl), 7.8-7.9 (m,4H,Aromatic); C
NMR(100MHz, MeOD) §123(pyridyl), & 130-137
(6 Aromatic) 150 (-CH-CH carbon atoms of
azetidinone ring), & 210 ( both —C=0). MASS
(El) m/z: Calcd for C45H1:CI2N3O; is 336; found:
337.

Representative amino azetidinone:
chlorophenyl)-4-oxo-3-(4H-1, 2,

N-[2-(4-
4-triazol-4-

TABLE 7: ANTITUBERCULAR SCREENING RESULTS

ylamino) azetidin-1-yl] pyridine-4-carboxamide
(AAZ1V):

Analytical data:
Calculated for C17H14C|N7021 C, 53.20; H, 3.68;
N, 25.55:

Found: 53.22; H, 3.65; N, 25.57:

IR: 1632 (-NC=0), 1408 (C-N of ring), 3286 (N-
H), 3087-3196 (C-H str); 'H NMR (500 MHz,
MeOD). 6 8.78 (s,2H, 2-CH of triazole), 68.36( 1H,
-NH of ring), 87.8(1H, -NH of triazole) & 7.46-7.58
(m, 4H, pyridyl) 69.078, 9.010(double doublet, -
CH,-CH) &7.86-7.93(m, 4H, aromatic); »=C
NMR(100MHz, MeOD) 6123--137(Aromatic &
pyridyl), & 142 (-2 equivalent —CH of triazole),
0150&151 (-CH-CH of azetidinone), 6 159 & 164
(both — C=0). MASS (El)m/z: Calcd for
C17H14C|N7OZS is 383.8; found: 384.8

SCREENING OF ANTITUBERCULAR ACTIVITY

Sl.No. Samples 100 50 pg/ml 25 pg/ml 12.5 6.25 3.12 1.6 0.8 pg/mi
pg/ml pg/ml pg/ml pg/mi pg/mi
1 INH(std) S S S S S S R R
2 SB1V S S S S S R R R
3 AZ1V S S S S R R R R
4 AAZ-1 S S S S S R R R
5 AAZ-2 S S S S R R R R
6 AAZ-3 S S S S S S R R

S- Sensitive, R-resistant:
AAZ1- AAZ111; AAZ2- AAZV1; AAZ3- AAZ1V

Antitubercular activity of selected analogues of
INH showed comparable activity with that of the
parent drug INH. Schiff base (SB1V), azetidinone
(AZ1V) and three amino azetidinones (AAZ111,
AAZ1V and AAZV1) were screened for their
sensitivity and compared with INH and with 3
other standard drugs. The Schiff base derivative
SB1V was sensitive at 6. 25ug/ml while the
azetidinone derivative AZ1V exhibited

International Journal of Pharmaceutical Sciences and Research

antitubercular activity at 12.5ug/ml. Among the
three amino azetidinone analogues screened,
AAZ1V, the one containing 4-amino 1, 2, 4-
triazole exhibited comparable antitubercular
activity (sensitive at 3.12ug/ml) with that of INH.
AAZ111  with  benzoyl  hydrazine and
AAZV1containing methyl aniline were effective at
6.25ug/ml and12.5ug/ml respectively.
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120

60 W 1opg/ml
Sopg/ml
40 W 100pg/ml
20
Contral INH SBLV AZLV AAZLY
GRAPH 1: BAR GRAPH SHOWING SAMPLE

CONCENTRATION- % VIABILITY

The in vitro hepatotoxic potential of the derivatives
determined by assessing the cytotoxicity using
Chang liver cells by MTT assay method at the
concentrations 10 pg/ml, 50pg/ml and 100pg/mi
exhibited dose dependent toxicity.

The morphological analysis of the cells treated with
derivatives like AZ and AAZ shows less membrane
damage and cell death at low concentrations; only
at higher concentrations they are showing some
cells with membrane blebbing and detachment. The
azetidinone (AZ1V) and amino azetidinone
(AAZ1V) derivatives give comparatively better
results. Even at concentrations 100ug/ml, the
percentage viability is above 75% for both AZ1V
and AAZ1V, which is very good in comparison
with the percentage viability of INH at 50ug/ml
and 100pg/ml.

CONCLUSION: The present work was focused on
the rational approach in designing and development
of derivatives of well known antitubercular drug
isoniazid not only as a mode to improve its
antitubercular activity but also to minimize other
problems associated with INH therapy. A series of
INH azetidin-2-ones and respective amino
azetidinone  derivatives were subjected to
preliminary in silico designing and docking studies
of the designed derivatives were performed using
Schrodinger. Among the fifteen INH azetidinones
docked at the active site of enoyl acp reductase
(PDB ID: 4DRE) to study antitubercular effect, the
one containing chlorine (from 4-Cl benzaldehyde)
showed better docking score and hence N-[3-
chloro-2-(4-chlorophenyl)-4-oxoazetidin — 1 - yl]
pyridine-4-carboxamide (AZ1V) was used for the
development of amino azeidinones.
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Most of the derivatives have shown significant
antitubercular ~ activity =~ when  tested in
Middlebrook7H9 medium by alamar blue assay
method using Mycobacterium tuberculosis Hs;Rv
strain and the results correlated well with the in
silico studies performed. The amino azetidinone
derivatives showed a promising increase in
antitubercular activity in comparison with INH.
Among the 3 amino azetidinones screened, the one
with 4- amino 1, 2, 4- triazole ring (AAZL1V)
showed sensitivity at a concentration of 3.12ug/ml
which is equipotent as INH as far as antitubercular
activity is considered.

The in vitro hepatotoxic potential determination by
MTT assay exhibited dose dependent toxicity. The
azetidinone (AZ1V) and amino azetidinone
(AAZ1V) derivatives give comparatively better
results. Even at concentrations 100ug/ml, the
percentage viability is above 75% for both AZ1V
and AAZ1V, which is very good in comparison
with the percentage viability of INH at 50ug/ml
and 100ug/ml. Therefore the present research work
ascertains the findings of in silico studies. The
antitubercular profile and the pharmacological
studies conducted indicate the relevance of the
work and these derivatives containing azetidinone
and triazole moieties need further attention for
molecular manipulation.
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