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Learning goals Identify the general structure of carboxylic acid, ester, amine and amide. Identify the functional group for carboxylic acid, ester, amine and amide. We introduced the carbonyl group (C=O)- the functional group of aldehydes and ketons in Chapter 14 Organic Oxygen Compounds. Carbonyl group is also
found in carboxylic acids, esters and amides. However, in these compounds, the carbonyl group is only part of the functional group. Carboxylic acid is an organic compound that has a carboxylic group. The carboxylic group is a functional group that contains a carbon-oxygen double bond and an OH group also attached
to the same carbon atom, but has its own characteristic properties. As with aldehydes and ketons, carboxylic acid formulae can be written to clearly show the dual bond of carbon to oxygen or the carboxylic group to be written in condensed form of a line. In general, carboxylic acids are represented by the formula
RCOOH, where R is a hydrocarbon group. Esters are represented by the formula RCOOR', where R and R' are groups of hydrocarbons. The ester, which is an organic compound derived from carboxylic acid and alcohol in which the OH of the acid is replaced by an OR group, looks somewhat like ether and also
somewhat like carboxylic acid. Even so, compounds in this group react neither as carboxylic acids or as ethers; they constitute a distinctive family. Unlike eters, esters have a carbonyl group. Unlike carboxylic acids, esters do not have an acid hydrogen atom; they have a group of hydrocarbons in its place. Amin is a
compound derived from ammonia (NH3); it has one, two or all three atoms of NH3, replaced by an alkyl (or aryl) group. Like NH3, amines are weak bases. The functional group of amine is a nitrogen atom with a pair of electrons and with one, two or three alkyl or aryl groups. The functional group of amide has a carbonyl
group, united to a nitrogen atom of ammonia or amine. The properties of the functional group of amina differ from those of the simple carbonyl group, NH3 and amines. Esters and amides are considered to be derivatives of carboxylic acids because OH in the carboxylic group is replaced by another group. These
functional groups are listed in Table 15.1 Organic acids, bases and acid derivatives, together with an example (identified by the General and International Union of Pure and Applied Chemistry [IUPAC] names) for each type of compound. The most known carboxylic acids have an even number of carbon atoms. As we will
see in Chapter 17 Lipids, these acids, called fatty acids, are synthesized in nature by adding two carbon atoms at a time. Table 15.1 Organic acids, alkalis and acid derivatives Tari Function group Example Common name IUPAC Name carboxylic acid acetic acid acetic acid Amine CH3NH2 methylamine methanamine
(aminomethane) amide acetate ester methyl acetate methyl acetate methyl etanoate associated with the carbonyl and SX group? How is the Ayds group connected to the carboxylic group and amines? Key Takeaway Knowledge of carboxylic acids, esters, amines and amides is at the heart of understanding biologically
important molecules. Draw the function group in each class of compounds. aldehydes esters carboxylic acids How are functional groups the same and different? Draw the function group in each class of compounds. How do the functional groups in Exercise 2 work equally and differently? The IUPAC nomenclature
applies to carboxylic acid derivatives as summarised below using the names of suffixes or substitutes listed in the table. Some students find esters to name. Carboxylates can be described as independent ions, but require compounds to be contained. It can be useful to think of esters as alkylated carboxylates: identify
and name carboxylate, this name is preceded by the branch alkyl group of carboxyl oxygen. Function group Suffix Structure Name Suffix carboxylic acid -carboxylic acid- carboxylate -oate see above ester -osaat alcoxicarbonyl- dicarboxylic acid -dioic acid Not applicable acid anhydride-anhydride is not applicable
amidamide-amido-nitril-nitrile-nitrile-nitrile ciano- The most common names are derived from older nomenclature systems, which some may claim, that they are not systematic at all. However, it is useful to note that older systems of the nomenclature are often based on common structural characteristics and/or chemical
reactivity. Understanding older nomenclature systems can offer information on chemical reactivity and structural models. There are some common names that are so prevalent that they need to be saved. Common names exist when the carbon-carbon group is a methyl group (indicated by acetyl or acetyl in the common
name) or a hydrogen atom (indicated by fredonyl or shape). For example, CH3C≡N is ethannitrile (or acetonitrile) and HCONH2 is methanamide (or formamide). Common names for compounds with carbonyl groups often use Greek letters to specify the position of carbon versus carbonyl carbon. Example In this text, you
will learn about reactivity models for compounds with beta-hydroxy carbonyl structures like the one shown below. The nomenclature of acid halides begins with the name of the carboxylic acid concerned. The end of the -acid is removed and replaced with the ending -yl, followed by the name of the halogen with the ending
–id. This is true for both general and IUPAC nomenclature. Carbonyl carbon is given to #1 location. It is not necessary to include the location number in the name, because it is assumed that the functional group will be at the end of the mother chain. Example The functional group of acid anhydride occurs when two
carboxylic acids combine and lose water (anhydride = without water). Simetal acid anhydrides are referred to as carboxylic acids, with acid is replaced by -anhydride. This applies to IUPAC and the common nomenclature. Symmetric anhydride is an anhydride of carboxylic acid, which has the following general structural
formula. where R1=R2 = hydrogen atoms, alkyl groups, aryl groups Mixed or asymmetric anhydride is carboxylic acid anhydride, which has the following general structural formula. where R1≠R2, but are hydrogen atoms, alkyl groups, aryl groups. When naming asymmetric acid anhydrides, naming both using an alkanoid
common method and then placing both names in alphabetical order. Therefore, the first name of each component and arranged alphabetically, followed by spaces and then the word anhydride. Propane anhydride edanoic propane anhydride Exercises Draw blindness for benzoic anhydride. Solution: 2. What is the
common name of the compound below? Solution: acetic benzoic anhydride acetic anhydride (Try to name this anhydride with the appropriate name. J ) yanthane anhydride (Try to name this anhydride with the appropriate name. J) Esters are made of carboxylic acid and alcohol. Esters are named as if the alkyl chain of
alcohol is a substitute. No number is assigned to this alkylic chain. This is followed by the name of the main chain formed carboxylic acid part of the ester with -e removal and replaced by the ending -oate. Sample exercises 3. Draw the structure of the connection for phenyl hexanoate. - 4th solution. What is the name of
IUPAC for the compound below? Solution methyl benzoate Cyclic esters are called lactoins. The Greek letter identifies the location of alkyl oxygen relative to the carboxylic carbonyl group. Primary amidides are called by changing the name of the acid by dropping ok acid or -acid acid endings and adding -amide.
Carbonyl carbon is given to #1 location. It is not necessary to include the location number in the name, because it is assumed that the functional group will be at the end of the mother chain. methanamide or formamide (left), ethanamide or acetamide (centre), benzamide (right) Exercise 5. Draw the structure of the
connection for 3-chloro-N-ethylbenzamide. - 6th solution. What is the name of the IUPAC compound below? Pentamide solution Secondary amides are called by using capital letters N to determine that the alkyl group is on the nitrogen atom. Alkyl groups attached to nitrogen are called substitutes. The letter N is used to
indicate that they are attached to nitrogen. Tertiary amides are named after the same way. N-methylpropanamide Exercises 7. Draw the connection structure for N,N-dimethylformamide. - 8th solution. What are the IUPAC and common names compound below? The solution N-phenylethanamid and N-phenylacetamide,
respectively, cyclicamides are called lactami. The Greek letter identifies the location of nitrogen on the alkyl chain relative to the carboxylic carbonyl group. Nomenclature of nitrile Name of the main alkaline (includes nitrila atom as part of the parent) followed by the word Carbon in nitril is given #1 location. It is not
necessary to include the location number in the name, because it is assumed that the functional group will be at the end of the mother chain. Nitrile substitute, for example, on a ring, is called carbonitrile. include the location number in the name because it is assumed that the function group will be at the end of the parent
chain. Example (3-methylbutantril (or isovaleronitril) cyclopentancarbonitril Thiosters are made of carboxylic acid and thiol. Thioesters are called as if the alkyl chain of alcohol is a substitute. No number is assigned to this alkyl chain. This is the name of the parent chain of the thioester carboxylic acid, named as alkal with
the final thioate. a strong acid commonly used in the laboratory. The fully deprotonated conjugate base of phosphoric acid is called phosphate ion or inorganic phosphate (often abbreviated Pi). When phosphate phosphate ion is attached to a carbon atom on an organic molecule, the chemical bond is called phosphate
ester and the whole species is called organic monophosphate. Glucose-6-phosphate is an example. If the organic molecule is associated with two or three phosphate groups , the resulting species are called organic diphosphates and organic triphosphates. Isopententil diphosphate and adenosine triphosphate (ATP) are
good examples: oxygen atoms in phosphate groups are indicated either for bridges and non-preparation, depending on their location. Organic diphosphate has two samples and five unconfirmed oxygen. Where phosphate is associated with two organic groups, the term phosphate diester shall be used. The spine of DNA
consists of phosphate diesters. The term phosphoryl group is a common way to refer to all phosphate-based groups referred to in the paragraphs above. Remember that the phosphate groups of organic structures are sometimes shortened simply as P, a convention that we will use throughout the text. For example,
glucose-6-phosphate and isopentineil diphosphate are often described as shown below. Note that the abbreviation P includes oxygen atoms and negative charges associated with phosphate groups. Exercise 1. The names of the following compounds using the IUPAC conventions (a) (b) (c) (c) (d) (e) (f) (g), (h), (i) Reply
1. (a) 3-methylpenthanyl chloride b) 2-cyclopentlekatamide (c) propyl2-methylpropanolate (d) cyclohexylbutanoate (d) tert-butylcyclopentacarboxylate f) 1-methylbutylcyclopene Carboxylate g) N-methyl-3-butenamide h) (S)-2-hydroxypropanoside phosphate and) propyl 2,3-dimethyl-2-butentioate 2,3-dimethyl-2-
butentioate
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