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In CSIR-CFTRI, my research activities are mainly focused on Synthetic Organic Chemistry-methodology developmental work and total synthesis of medicinally important natural and un-natural compounds, extraction and molecular modifications of spice bioactive principles to unravel potential health benefits and therapeutic applications.  We are also, interested in the study of chemistry and bioactive attributes of new-molecules/synthetic derivatives to understand their structure and activity relationships.  Present activities and future plan of research are given below.
Present R&D

Synthetic Organic Chemistry: Development of environmentally benign synthetic routes to flavors and important bioactive compounds from spices and herbs.  Design and development of new synthetic routes to the targeted molecules with special reference to food, cosmetic and therapeutic applications. Feasibility studies on the synthesis and up-scaling of synthetic protocols. Catalytic and mechanistic investigations of reactive intermediates involved in chemical reactions.  [C-H]-Functionalization in major essential oil components for the strategic applications in the synthesis of new and medicinally important molecules.          
Spice bioactives-Chemistry and Bioactivity: 
Identification of functionalities in nutraceutical molecules and mimic their applications to the non-active part of the same or other compounds.  Introduction of biologically important functionalities to improve the molecular stability, bioavailability and bio-accessibility of components of spices. Synthesis of new series of compounds derived from bioactive molecules to study various health beneficial properties. 
Future Plan

Isolation and molecular modification of compounds from food plants: 
Isolation of secondary metabolites from various food plants, and their molecular modification studies to understand their applications in anti-diabetic, anti-cancer and anti-obesity properties. Formulation and field application studies of potent synthetic and natural molecules towards pathogen control in agriculture and food processing practices. Infestation control measures in storage and packaging applications of food ingredient by potent semi-synthetic/natural molecules. Semi-synthetic compounds generation towards their application in enzyme-activation inhibitory studies associated with membrane proteins and enzyme-assays.  
