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Phenolic compounds or phenols

1) A class of chemical compounds consisting of one or more hydroxyl groups (—OH) bonded

directly to an aromatic hydrocarbon group.

OH OH
2) They are Aromatic compounds meaning that they contain one or or
more rings with pi electrons delocalized all the way around them.
. . pe . = i &1
3) Phenolic compounds are classified as simple phenols or z:::;'s_ g =

polyphenols based on the number of phenol units in the molecule.

4) The simplest is phenol, CeHsOH.

5) Phenolic substances tend to be water-soluble, since they are usually located in the vacuole.

Phenolic compounds or phenols

6) Because phenols are aromatic compounds, they all show intense absorption in the UV region

of the spectrum.
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Phenolic compounds or phenols

7) Phenolic compounds formed by the shikimic acid pathway or the malonic acid pathway.
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Phenolic compounds or phenols

» Phenolic compounds are classified as simple phenols or polyphenols based on the number of

phenol units in the molecule.
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» The flavonoids form
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» They produced by plants as defense compounds against herbivores and

pathogens.

» Others functions of the phenolic compounds are:

1.

2
3.
4

providing mechanical support.

attracting pollinators and fruit dispersers.

absorbing harmful ultraviolet radiation.

reducing the growth of nearby competing plants.

Phenolics (or phenols) functions:
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Phenolic acids or phenol carboxylic acids or aromatic acids
» They are types of aromatic acid compound, containing a phenolic ring and an organic carboxylic acid functional

group (C(=0)OH), and their basic skeleton based on the number of carbon atoms is (C6-C1 skeleton).

» Two important naturally occurring types of phenolic acids are: O
1) Hydroxy-benzoic acids. Example, salicylic acid. ”
2) Hydroxy-cinnamic acids. They are a class of aromatic acids or phenylpropanoids having a R/ \OH

C6-C3 skeleton. Example, Caffeic acid. =
Structure of a
carboxylic acid
» Phenylpropanoids have an aromatic ring to which a three-carbon side-chain is attached. (C(=0)OH)
Derived biosynthetically from the aromatic protein amino acid phenylalanine and they may
contain one or more C6-C3 residue. — .
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salicylic acid

salicylic acid functions as a plant hormone. O OH

OH

Salicylic acid is involved in

1) It plays a role in the resistance to pathogens (i.e. systemic acquired resistance by inducing the

production of pathogenesis-related proteins and other defensive metabolites.

1) Methyl salicylate -- can also diffuse through the air, facilitating plant-plant communication. Methyl

salicylate is taken up by the stomata of the nearby plant, where it can induce an immune response

after being converted back to salicylic acid.
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salicylic acid
O OH
Salicylic acid_jslas 3l Gyl Cilaiiall

OH

White willow (Salix alba)

Salix alba

White willow (Salix alba) is a natural =
source of salicylic acid.

. . . Caffeic acid
Caffeic acid and mechanisms of stress tolerance 0
o . . HO
» Caffeic acid is actively involved in plant physiology and A OH
mechanisms of stress tolerance primarily utilized by plants for the HO

synthesis of lignin which ultimately thickened cell walls and plant

become resistant to ion toxicity sodium and heavy metal stress.
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