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Selective oxidative cleavage of unsaturated bonds such as carbon–carbon double bonds is a synthetically important reaction to
introduce oxygen functionality into molecules or to degrade complex compounds, especially those from natural sources and
biomass. The production of aromatic compounds from biomass resources could provide a sustainable alternative to conventional
methods. Thus, oxidative cleavage of olefins represents one of the most important reactions in organic chemistry. It is also a very
fundamental reaction in industrial organic synthesis, as it can provide several important products, such as vanillin, benzaldehydes,
and aromatic carboxylic acids.

Biomass chemically consists of cellulose, hemicellulose, lignin and extractives. Lignin, second most abundant natural
material on the earth, is commercially generated as a waste product from the paper and ethanol production.

BIOMASS

LIGNIN → VANILLIN

The conversion of ferulic acid and other lignin monomeric compounds to the corresponding benzaldehydes, acids and benzoquinones

occurs by oxidative cleavage of the C-C double bond. Environmentally friendly and green oxidant hydrogen peroxide represent a

promising reagent for the conversion of ferulic acid model compounds to benzaldehydes and benzoquinons, cinnamic acid model

compounds to benzoic acids and also lignin to vanillin.
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FERULIC ACID → VANILLIN or BENZOQUINONES
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CINNAMIC ACID → BENZOIC ACID

0

10

20

30

40

50

60

70

80

90

100

It can be converted to ferulic acid by alkaline or enzymatic hydrolysis. About 300 tons of ferulic acid is
produced annually, which is the most available aromatic compound. It is also found in the
lignocellulosic biomass in the cell walls of plants, grasses, grains, vegetables, leaves, seeds …
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C O N C L U S I O N

• We have developed three general methods for the conversion of cinnamic acid related compounds to
corresponding aromatic benzaldehydes, benzoquinones, or aromatic carboxylic acids.

• The reaction of oxidative cleavage of the C-C double bond takes place under mild reaction conditions
with the green and environmentally friendly oxidant H2O2.

• The choice of solvent (DME, TFE, MeCN) significantly influences the course of the reaction.
• The process also offers a simple and cost-effective alternative for the conversion of ferulic acid to

vanillin.
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