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1. Introduction to Coumarin
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Coumarin is a naturally occurring organic compound that shows how complex the chemistry of plants is and how much it affects what people do. People have been using it for hundreds of years because of its sweet smell, which smells like vanilla and freshly cut hay. Coumarin is a compound that scientists and businesses are very interested in because of its unique chemical structure and the wide range of biological activities and industrial uses it can be used for. This section talks about the most important parts of coumarin, starting with where it comes from in nature and going on to the first scientific studies of it.



	[image: ]

	 
	[image: ]





[image: ]


1.1. Chemical Identity and Fundamental Properties
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Coumarin, which has the chemical formula C9H6O2 and a molar mass of 146.145 g·mol−1, usually looks like colorless to white crystals or flakes. 1  These physical traits are important for how it is handled and made in a wide range of situations.  Coumarin has a pleasant, fragrant smell that is often compared to vanilla beans, freshly cut hay, or woodruff.1  This unique smell has always been a major reason why it has been used in the fragrance and flavor industries.

In terms of physical chemistry, coumarin melts at 71 °C (160 °F; 344 K) and boils at 301.71 °C (575.08 °F; 574.86 K). 1  These kinds of data points are necessary for industrial processes that use coumarin, like distillation, purification, or making it at certain temperatures.  It also has an interesting solubility profile: it only dissolves a little bit in water, with a reported solubility of 0.17 g per 100 mL or 100 mg per liter at 25 °C.  On the other hand, it is very soluble in a number of organic solvents, such as ether, diethyl ether, chloroform, oil, and pyridine.1  This solubility pattern tells us how well it works in different solvent systems used for extraction, chemical synthesis, and making the final product.
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A 2H-chromen-2-one oxa-heterocycle, also called 1,2-benzopyrone or 2H-1-benzopyran-2-one, is what makes up coumarin.6  This basic structure has a lactone molecule made up of a benzene ring and an α-pyrone ring that are fused together. The keto group is exactly at the 2-position.7  This particular heterocyclic arrangement is called a "privileged scaffold" in medicinal chemistry. It is a molecular framework that can bind to many receptors with high affinity, which is why it can react in so many ways and interact with so many biological systems.  Its unique pleasant smell, crystalline shape, and low water solubility but high organic solvent solubility are all important reasons why it has been used in the fragrance and cosmetic industries for a long time and still is today. It works well as a fixative and enhancer. 3  This lipophilic nature also made it easy to use as a flavoring agent in the past, before people started to worry about its toxicity. It would easily interact with taste receptors and other organic compounds in food, which is why it was thought to have an aromatic and bitter taste.



	[image: ]

	 
	[image: ]





[image: ]


1.2. Historical Journey: Discovery, Isolation, and Early Synthesis
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The change of coumarin from a natural plant extract to an industrial chemical made in a lab is an important part of organic chemistry. In 1820, A. Vogel of Munich was the first to scientifically identify it by separating it from tonka beans (Dipteryx odoranta Wild), a plant that the French call "Coumarou." This is how the compound got its name. 1 This first separation was a key point in scientists' understanding of compounds found in plants. 

At the same time, in the same year, Nicholas Jean Baptiste Gaston Guibourt of France also found a way to isolate coumarin on his own. Guibourt was able to tell the difference between it and benzoic acid, which was a common mistake at the time. He then gave the new substance the name "coumarine." 1 This independent discovery and correct chemical identification showed how unique the compound's chemical structure was. The definitive proof that the substances isolated by both Vogel and Guibourt were identical was provided in 1835 by the French pharmacist A. Guillemette. 1 This validation was very important for firmly establishing coumarin's chemical identity and making more research possible. 

William Henry Perkin, an English chemist, made a huge step forward in the history of coumarin when he successfully synthesized it for the first time in 1868.1 This synthesis was not just a success in the lab; it was a major step forward in the field of chemical manufacturing because coumarin was one of the first synthetic scents ever made. 10 This discovery completely changed the perfume business, which had only used expensive and often unreliable natural extracts before. The ability to make coumarin on a large scale, with consistent purity and at a lower cost, was a major step forward in the development and widespread use of synthetic notes in perfumes.10
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