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Figure 1 The coordination structure of the synthesized zirconium
phytate.
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Figure 2 Possible mechanism for zirconium phytate-catalyzed trans-
fer hydrogenation of levulinic acid and its esters to produce y-
valerolactone.
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Figure 3 (Color online) Possible reaction mechanism for electro-
chemical reduction of levulinic acid to y-valerolactone with H,O as the
hydrogen resource.
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Figure 4 (Color online) Possible reaction pathways for the transfer hydrogenolytic cleavage of diphenyl ether over Ru/hydroxyapatite.
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Figure 5 A plausible mechanism for the reductive amination of LA
and its esters to pyrrolidones over the prepared Pt/P-TiO,.
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Figure 6 (Color online) A proposed mechanism for the reductive amination of carbonyl compounds to primary amines over Ru/TiP-100.
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Figure 7 (Color online) Proposed reaction pathway for reductive
amination of guaiacol with morpholines.
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Figure 8 Possible reaction mechanism for electrochemical oxidation
of furfural to 5-hydroxy-2(5H)-furanone.
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Figure 9 Proposed reaction pathway for the synthesis of nitriles by
oxidative-cyanation of aldehydes over Se,S,N-CNs-1000.
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Figure 10 (Color online) Proposed mechanism of the oxidative
cleavage C—C bonds of ketones to methyl esters over the CN-800.
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Abstract: Biomass is the most abundant renewable organic carbon resource. Fully utilization of biomass as an
alternative for fossil resources to produce value-added chemicals or fuels can alleviate some challenging issues related
with energy/resource shortage and environmental pollution. In this context, selective conversion of biomass-derived
oxygenates is an important research topic in the field of biomass conversion, which can greatly increase the types of
biomass-based chemicals and fuels. Thereby, conversion of biomass-derived oxygenates into functional chemicals has
received gradually increasing attention. In this article, we summarize the progress in our group on the controllable
conversion of biomass-derived oxygenates to synthesize functional chemicals in recent years, mainly including
hydrogenation/hydrolysis of biomass-derived oxygenates, reductive amination of biomass-derived oxygenates, and
oxidative conversion of biomass-derived oxygenates. Finally, we discuss the key scientific problems and the main
challenges in the controllable conversion of biomass-derived oxygenates, and analyze the development prospects for this
important field.

Keywords: biomass conversion, biomass-derived oxygenates, functional chemicals, catalytic evolution of C—-C/C-O
bonds, functional catalytic materials
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