HYdroquIiNONE......ummmmns

widely used in the cosmetic industry, particularly in skin-lightening products. It is also used in
photographic development and as an antioxidant in various industrial applications. Hydroquinone is
known for its ability to inhibit melanin synthesis, making it effective in treating hyperpigmentation.

Chemical Properties

1. Structure:

Hydroquinone consists of a benzene ring with two hydroxyl groups (-OH) attached to the 1 and 4
positions, making it a dihydroxybenzene.

This para positioning of the hydroxyl groups is what distinguishes hydroquinone from other isomers
like catechol (ortho) and resorcinol (meta).

2. Solubility:

Hydroquinone is moderately soluble in water, with a solubility of approximately 5.9 g/L at room
temperature.

It is more soluble in organic solvents like alcohols, ethers, and acetone, which is useful for various
formulations in the cosmetic and pharmaceutical industries.

3. Acidity:

The hydroxyl groups in hydroquinone make it a weak acid, capable of donating hydrogen ions
(protons) in solution. The presence of these hydroxyl groups also allows hydroquinone to form
hydrogen bonds, influencing its reactivity and solubility.

Oxidation-Reduction (Redox) Properties:

Hydroquinone is easily oxidized to benzoquinone (CsH40-), a yellow compound, through the loss of
two electrons. This redox property is significant in both its cosmetic applications and its use in
photographic development.

The reversible conversion between hydroquinone and benzoquinone makes it useful as a reducing
agent, particularly in developing photographic films where it reduces silver ions to metallic silver.
Melanin Inhibition:

Hydroquinone inhibits the enzyme tyrosinase, which is crucial in the melanin production pathway. By
blocking tyrosinase, hydroquinone reduces the synthesis of melanin, leading to a lightening of the skin.



o This property is why hydroguinone is commonly used in treating conditions like melasma, age spots,
and other forms of hyperpigmentation.



