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A new class of fluorobenzimidazole derivatives (IIIa-j) was synthesized to investigate their antimicrobial
potential. All the compounds were prepared by multiple step synthesis, initiating from the synthesis of
5-(difluoromethoxy)-1H-benzimidazole-2-thiol (I). The compound I was further reacted with different
derivatives of 2-chloro-N-phenylacetamide (IIa-j) prepared by reacting differently substituted anilines
with chloroacetylchloride and triethylamine in DMF (solvent); resulting in formation of
fluorobenzimidazoles IIIa-j. The compounds IIIa-j were characterized by spectral analysis viz. 1H NMR,
13C NMR, mass spectra, elemental analysis and IR. All these compounds were screened in vitro for
their antimicrobial activity against Gram-positive (S. aureus and E. faecalis) and Gram-negative bacterial
(E. coli and P.aeruginosa) strains as well as fungi (A. niger and C. albicans). Some of the compounds
exhibited promising results (in MIC) against Gram-negative bacterial strains.
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Azide isocyanide-based multicomponent reactions allow the formation of relatively complex molecules
through a one-pot synthesis. The proposed reactions have been coupled of four classes of compounds
including 3-phenoxybenzaldehyde, various aromatic amines, TMS-N3 and tertiary butylisocyanide,
which is known as Ugi-azide four-component reactions (UA-4CRs). It generated a diverse class of
1,5-disubstituted tetrazoles which are an important drug-like scaffold known for their ability to mimic
the carcinogenic conformers used in medicinal chemistry. This work presents a concise, novel, general
strategy to access a surplus of new heterocyclic scaffolds through the Ugi-azide reaction. Frequency in
anticancer drug design can be partly attributed to their being extremely common in nature and there are
multiple metabolic pathways and cellular processes within cancer pathology that can be susceptible to
heterocycles-based drugs. The anticancer screening of derived molecules were carried out using one
dose response study using NCI-60 cell-lines and found most active in breast cancer cell-lines.
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Dioscorea bulbifera is a true yam species which is famous for its medicinal values. The plant is
reported to possess anti-inflammatory, antidiabetic and antitumor properties. It has also been found
that the D. bulbifera tuber extract is effective in synthesizing silver nanoparticles (AgNPs) because of
its unique phytochemistry However, the plant is available in the rainy season only hence in this study
in vitro system for maintenance of the D. bulbifera was developed using three media combinations
namely basal Murashige and Skoog medium (MS), MS medium supplemented with 5 ppm kinetin
(AN) and MS medium enriched with CuSO4·5H2O (CU). Aqueous extracts of these in vitro grown
plantlets were found to have significant contents of phenolics, flavonoids and starch. These extracts
were found to be effective in rapid synthesis of the AgNPs in 5 h with the optimum temperature of 50
°C and salt concentration equal to 5 mM. Fourier transformed infrared spectroscopy (FTIR) analysis
revealed that the polyols in these extracts are responsible for bioreduction. AgNPs synthesized from
extracts of Dioscorea bulbifera were characterized by transmission electron microscopy (TEM) and
dynamic light scattering (DLS). AgNPs from plantlets growing on MS medium were found to have
the smallest size and thus showed maximum antibacterial and antibiofilm potential towards Pseudomonas
aeruginosa and Vibrio harveyi. The AgNPs synthesized from the extracts of plant-lets growing on AN
and CU medium were also found to be effective. The results also suggested the presence of variation
in the mechanism of biofilm inhibition by AgNPs against these two bacteria as biofilm inhibition was
found to be greater in Vibrio harveyi. To best of our knowledge no such study has been done before
with the in vitro grown Dioscorea bulbifera.
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In this paper, thiosemicarbazone derivatives have been prepared from substituted aromatic aldehyde
and thiosemicarbazide in presence of sodium chloride. This method is an efficient, mild, inexpensive,
non-toxic and environment benign catalyst. This protocol includes the reaction followed by using
sodium chloride to accelerate the reaction in aqueous ethanol. The structure of synthesized compounds
were determined by IR, 1H NMR, 13C NMR and mass spectroscopies as well as the compounds were
also screened for antibacterial and antifungal activity against certain Gram-negative and Gram-positive
bacteria and fungal pathogens.
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Present work reports the biologically important benzofuran aryl ureas and carbamates. The benzofuran
ring was formed by reacting bromo salicylaldehyde with diethyl bromomalonate in presence of dry
acetone and anhydrous potassium carbonate to obtain 5-bromo-2-ethyl carboxylate (1). The obtained
ester (1) was converted into corresponding hydrazide (2) by treating with hydrazine hydrate in ethanol.
Compound 2 was then converted into 5-bromobenzofuran-2-carbonyl azide (3) by treating it with
sodium nitrite in dioxane and acetic acid. The compound 3 is converted into 5-bromobenzofuranyl
aryl ureas (4a-e) after treating primary amines and anhydrous toluene. 5-Bromobenzofuranyl aryl
carbamate (5) and ethyl carbamate (6) were also synthesized by treating compound 3 with substituted
phenol in toluene and ethanol respectively. All the compounds were characterized by NMR, IR and
screened for antimicrobial activities.
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A highly functionalized heterocyclic compounds series were synthesized, characterized and tested for
biological evaluation against bacteria and fungus. This novel synthetic route involves Schiff base
formation reaction of 1,3-diphenyl-1H-pyrazole-4-carbaldehyde with 4-(4-aminophenyl)morpholin-3-
one in the presence of base and methanol as a solvent in good yield and high purity. All the synthesized
compounds were characterized using IR, 1H NMR and mass spectroscopic techniques. All the compound
screened for antimicrobial activity against standard drugs.
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A series of new substituted cyclohexenone derivatives have been synthesized by the reaction of various
substituted chalcones with ethylacetoacetate. Some new N-(4-(3-aryl-acryloyl)phenyl)cyclopropane
carboxamide were prepared by Claisen-Schmidt condensation method in presence of sodium hydroxide
in ethanol solvent under stirring. The synthesized compounds were characterized by their spectral (IR,
NMR, Mass) data and screened for their antimicrobial activities against Gram-positive and
Gram-negative bacteria by using standard antimicrobial drugs.
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Nipah virus is a highly pathogenic paramyxovirus belonging to the genus Henipavirus, classified as
Biosafety Level 4 (BSL4) agents. The virus causes severe illness characterized by encephalitis or respiratory
disease in human. The case-lethality rate of Nipah was reported to be 70 % in India, since year 2001.
Despite the high pathogenicity of virus, no therapeutics are currently approved for use in human. But,
ribavirin, favipiravir and human mono clonal antibody was found to reduce the intensity in early
stage. Medicinal plants serve as a rich source of therapeutically active compounds. Nyctanthus arbor-
tristis Linn or pavizhamalli (Harsinger) is traditionally known to have activity against Nipha virus. In
this study, therapeutic activity of phytochemicals arbortristoside A and arbortristoside C present in
pavizhamalli plant against Nipha virus target was investigated by computational docking simulation.
Computational docking analysis was performed using Schrodinger Suite. The phytochemicals
arbortristoside A and arbortristoside C show promising binding affinity with the target Nipah virus
than the reference drugs. Results of the study could be advantageous to develop a new lead molecule
against Nipah virus infection.
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In present study, at the beginning, the molecules whose biological properties are known are
well-thought-out as a known set for regression analysis model building purpose. Using the Datawarrior
software the descriptors were calculated for known set. Novel substituted 4-hydrazinylqunoline
molecules were designed,  improved and their descriptors were calculated. Morever, the regression
analysis  model was used to determine the biological activities of these new molecules. Along with
this, the inhibition studies for 1QPQ and 1KNC by molecular docking method were also carried out to
validate the therapeutic nature of these molecules. Accordingly, it can be concluded that these moieties on
further studies may evident to be therapeutic representative against Mycobacterium tuberculosis.
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In present study, the molecular modeling techniques were applied to generate a refined model of a
cysteine protease of Leishmania donovani using the crystal structure of a homologous protease and used
for lead optimization. The structures of a series of complexes of the protease with the designed inhibitors
were predicted using a novel docking technique comprising of repeated cycles of molecular dynamics
and energy minimization. Calculation of the free energies of binding of the model with the designed
inhibitors suggested that three compounds can form stable complexes with dissociation constants in
the nanomolar range (0.038-1.41 nM). Search in the human genome revealed that a number of proteases
of the cathepsin family had high homology with the parasite protease with amino acid identity around
45 %. The X-ray structures of all these were available in the protein data bank. The structures of the
complexes of the selected inhibitors with a few homologous human proteases of known 3-D structures
were also predicted using the same technique of optimization. The electrostatic potentials around the
binding sites of the proteases were highly negative, which served as a clue for the introduction of
positively charged groups in the designed inhibitors for higher affinity. The comparison of interaction
energies and hydrogen bonding patterns among these complexes and similar complexes with
homologous human proteases allowed us to short-listed three molecules as effective antileishmanial
cysteine protease inhibitors.
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The synthesis of a novel tolylthiopyrazol bearing methyl group has been achieved by transition metal
free N-chlorosuccinimide mediated direct sulfenylation of 1-aryl pyrazolones at room temperature.
The product obtained was characterized by spectroscopic techniques and finally confirmed by X-ray
diffraction studies. The compound 1-(2-chlorophenyl)-3-methyl-4-(p-tolylthio)-1H-pyrazol-5-ol (m.f.
C17H15N2OSCl) crystallizes in monoclinic crystal class in space group P21/c with cell parameters a =
9.6479(5) Å, b = 15.1233(8) Å, c = 11.4852(6) Å, β = 108.374(2)°, V=1590.4(2) Å3 and Z = 4. The
final residual factor R1 = 0.0499.
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A new series of N,7-diphenyl-7H-benzo[7,8]chromeno[2,3-d]pyrimidin-8-amine derivatives was
synthesized using formic acid as catalyzed and solvent. The structures of new derivatives were confirmed
by the spectral data and elemental analyses. Moreover, antimicrobial and antifungal activities has been
carryout using S. aureus, S. pyogenes, E. coli, P. aeruginosa, C. albicans, A. niger and drugs nystatin,
greseofulvin, ciprofloxacin, chloramphenicol for all the present compounds.
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