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Abstract 
Deoxygenation and valorization of biomass-derived platform molecules was studied using ring-opening (RO), decarboxylation, hydrogenation and hydrodeoxygenation (HDO) reactions. The platform molecules studied here included cellulose–derived lactones, furans, 2-pyrones and lignin-derived phenolic compounds. Study on the conversion of lactones was focused to understand the mechanism of RO and decarboxylation reaction. More specifically, oxocarbenium ions were proposed as an intermediate to play an important role in controlling the rate of RO step. The mechanism of RO and decarboxylation reaction in 2-pyrones formed an interesting case, wherein the reaction in partially saturated 2-pyrones followed a retro-Diels-Alder (rDA) route. Both solvents and substituents were expected to influence the rDA reaction of partially saturated 2-pyrones, which was studied using density functional theory (DFT) simulations. 6-amyl-α-pyrone (6PP) was suggested as a potential platform chemical, which may be obtained directly from the fermentation of waste lignocellulosic biomass. On RO and decarboxylation, 6PP was converted to C9 linear ketones which are proposed as precursors for jet and diesel range fuels. However biogenic impurities present in ppm levels (<100 ppm) along with the fermentation-derived 6PP pose a detrimental effect to heterogeneous catalyst stability. Interaction of such impurities with the metal catalyst surface was studied using DFT simulations. Bimetallic alloy of NiAu was proposed as a more stable surface for hydrogenation reactions. Facet dependent selectivity control in phenol hydrogenation reaction on  Pd catalyst was an interesting case to further explore the influence of catalyst morphology on the selectivity of a desired product. Since Pd (111) are the majority (~70%) sites, high selectivity observed towards the partially hydrogenated product (cyclohexanone) in the experiments is thought to be from the Pd (111) surface. On using a combined theoretical and experimental approach, Pd (111) surface was demonstrated to selectively produce the cyclohexanol. Surprisingly, Pd (100), the minority(~25%) sites were selectively producing cyclohexanone. 
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