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PhD Supervisor: Professor Palwinder Singh

Thesis title:  Mechanism based design and synthesis of new chemical entities for optimum inhibition
of cyclooxygenase-2 and dihydrofolate reductase-potential anti inflammatory and
anticancer agents.

Short Summary of PhD thesis work:
Keeping in mind the two health related issues viz. inflammation and cancer and their inter
relationship, the thesis work aimed at the development of effective anti-inflammatory and anti-
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cancer agents. Indole, chromone and pyrazole are a part of many natural systems and are associated
with wide range of biological activities including anti-cancer, antiinflammatory, anti-microbial,
etc. Due to the characteristic biological features of these moieties, it was intended to utilize them
in the design and synthesis of new anti-inflammatory and anti-cancer agents. Keeping in mind
the higher efficacy of hybrid molecules, it was envisaged that the compounds obtained by the
combination of chromone-indole and chromonepyrazole may prove as better COX-2 inhibitors
along with exhibiting poor toxicity to the host in comparison to their individual parent molecules.
The stepwise synthesis of molecules was performed by the combination of two and three
biologically relevant moieties in a single molecule. The anti-inflammatory activities were
evaluated by using enzyme immunoassay kits (both COX-1 and COX-2) and using different
spectral techniques including NMR and mass spectroscopy. Molecular docking studies were
performed to rationalize the designing approach. Analgesic activities were also carried out for
compounds that were found active in vitro and resulted into the development of significantly potent
anti-inflammatory and analgesic agents. Another set of indole, pyrazole, barbituric acid conjugates
were synthesized and evaluated for tumor growth inhibitory activities as well as for their mode of
action. In vitro tumor growth inhibitory activities of compounds were investigated on 60 cell line
panel of human cancer cells at National Cancer Institute (NCI), Bethesda, MD, USA. The
compounds were found to be selective for different cell lines. Results of anti-cancer screening
experiments clearly indicated the potency of the compounds for controlling cancer growth over
certain cell lines. Mechanistic investigations for mode of action of the compounds with RNR, TS,
TP and DHFR (the enzymes involved in the process of propagation of cancer) were investigated
with the help of UV-visible spectral studies, enzyme immunoassay and molecular modelling. It
was envisaged that the studies may help in further refinement of the compounds for increasing
their drug efficacy. The comparison of tumor growth inhibitory activities and UV-visible spectral
studies (in presence of DHFR) of the compounds clearly supported the combination of the
chemical entities for appreciable anticancer activities and interactions with DHFR. Overall, during
the work on hybrid molecules in the last four years, we came out with certain molecules which
could act as promising leads for their development to anti-inflammatory and anti-cancer drugs.
Moreover, we were able to define the cellular target and hence the mode of action of the
compounds.
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Teaching Interests
Stereochemistry Concepts
Pericyclic Reactions
Organic Reaction Mechanisms
Aromaticity of Organic Compounds
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Research Interests
Synthesis of bioactive small organic molecules
Molecular modelling
Molecular Hybridization
Spectroscopic characterization of the synthesized molecules
Anti-inflammatory bio-evaluation of the synthesized compounds
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Key Skills

Experience in handling air sensitive reagents and corresponding reactions.

Experience in handling the spectroscopic instruments such as NMR, IR, UV-vis. and HRMS
spectrometers.

Experience in writing research papers/review articles/ projects and designing synthetic
schemes.

Supervision of research students.
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