
Lewis Acid Base Theory
Aqueous Arrhenius acids have characteristic properties that provide a practical description of an acid. Acids form aqueous solutions with a sour taste, can turn blue litmus red, and react with bases and certain
metals (like calcium) to form salts. The word acid is derived from the Latin acidus, meaning 'sour'. An aqueous solution of an acid has a pH less than 7 and is colloquially also referred to as "acid" (as in
"dissolved in acid"), while the strict definition refers only to the solute. A lower pH means a higher acidity, and thus a higher concentration of hydrogen... e2ec1661c1

HSAB theory HSAB is an acronym for &quot;hard and soft (Lewis) acids and bases&quot;. It assigns the terms 'hard' or 'soft', and 'acid' or 'base' to chemical species. 'Soft' applies to species which are big,
have low charge states and are strongly polarizable. HSAB is widely used in chemistry for explaining the stability of compounds, reaction mechanisms HSAB is an acronym for "hard and soft (Lewis) acids and
bases". 'Hard' applies to species which are small, have high charge states (the charge criterion applies mainly to acids, to a lesser extent to bases), and are weakly polarizable. HSAB is widely used in
chemistry for explaining the stability of compounds, reaction mechanisms and pathways e2ec1661c1

Chiral Lewis acid The method is an enantioselective asymmetric synthesis reaction. In such reactions Chiral Lewis acids (CLAs) are a type of Lewis acid catalyst. In this kind of Lewis acid, the electron-
accepting atom is typically a metal, such as indium, zinc, lithium, aluminium, titanium, or boron. These acids affect the chirality of the substrate as they react with it. This type of preferential formation of one
enantiomer or diastereomer over the other is formally known as asymmetric induction. The chiral-altering ligands employed for synthesizing these acids often have multiple Lewis basic sites (often a diol or a
dinitrogen structure) that allow the formation of a ring structure involving the metal atom. Chiral Lewis acids (CLAs) are a type of Lewis acid catalyst. Since they affect chirality, they produce optically active
products from optically inactive or mixed starting materials. These acids affect the chirality of the substrate as they react with it. In such reactions, synthesis favors the formation of a specific enantiomer or
diastereomer e2ec1661c1

Their importance becomes apparent in analyzing acid–base reactions for gaseous or liquid species, or when acid or base character may be somewhat less apparent. The first of these concepts was provided
by the French chemist Antoine Lavoisier, around 1776. e2ec1661c1

Lewis acids and bases A Lewis acid is a chemical species that contains an empty orbital which is capable of accepting an electron pair from a Lewis base to form a Lewis adduct A Lewis acid is a chemical
species that contains an empty orbital which is capable of accepting an electron pair from a Lewis base to form a Lewis adduct. A Lewis base, then, is any species that has a filled orbital containing an electron
pair which is not involved in bonding but may form a dative bond with a Lewis acid to form a Lewis adduct. Trimethylborane [(CH3)3B or Me3B] is a Lewis acid as it is capable of accepting a lone pair. In a
Lewis adduct, the Lewis acid and base share an electron pair furnished by the Lewis base, forming a dative bond. In the context of a specific chemical reaction between NH3 and Me3B, a lone pair from NH3
will form a dative bond with the empty orbital of Me3B to form an adduct NH3•BMe3. For example, NH3 is a Lewis base, because it can donate its lone pair of electrons e2ec1661c1

== Background theory == e2ec1661c1 In other words, a conjugate acid is a base with a hydrogen ion added to it, as it loses a hydrogen ion in the reverse reaction, and a conjugate base is a substance
formed by the removal of a proton from an acid, as it can gain a hydrogen ion in the reverse reaction. e2ec1661c1 The theory is used in contexts where a qualitative, rather than quantitative, description
would help in understanding the predominant factors which drive chemical properties and reactions. This is especially so in transition metal chemistry, where numerous experiments have been done to
determine the relative ordering of ligands and transition metal ions in terms of their hardness and softness. e2ec1661c1 Consider a mixture of acidic and basic compounds dissolved in an organic solvent.
Adding aqueous acid... e2ec1661c1

Acid catalysis By Brønsted–Lowry acid–base theory, the acid is the proton In acid catalysis and base catalysis, a chemical reaction is catalyzed by an acid or a base. Typical reactions catalyzed by proton
transfer are esterifications and aldol reactions. Many enzymes operate by general catalysis. By Brønsted–Lowry acid–base theory, the acid is the proton (hydrogen ion, H+) donor and the base is the proton
acceptor. In acid catalysis and base catalysis, a chemical reaction is catalyzed by an acid or a base. In these reactions, the conjugate acid of the carbonyl group is a better electrophile than the neutral
carbonyl group itself. Depending on the chemical species that act as the acid or base, catalytic mechanisms can be classified as either specific catalysis and general catalysis e2ec1661c1

Acid The first category of acids are the proton donors, or Brønsted–Lowry acids. hydrogen cation, H+), known as a Brønsted–Lowry acid, or forming a covalent bond with an electron pair, known as a Lewis
acid. with an electron pair, known as a Lewis acid. In the special case of aqueous An acid is a molecule or ion capable of either donating a proton (i. e e2ec1661c1

Because some acids can give multiple protons, the conjugate base of an acid may itself be acidic. e2ec1661c1 == Applications and examples == e2ec1661c1 A base is a substance that increases the
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concentration of hydroxide ions (OH-) in a solution. However, Arrhenius's definition... e2ec1661c1 A conjugate base is what remains after an acid has donated a proton during a chemical reaction. e2ec1661c1
In summary, this interaction can be represented as the following chemical reaction: e2ec1661c1 Lewis acids and bases are named for the American physical chemist Gilbert N. Lewis. e2ec1661c1 The
Arrhenius theory describes an acid as a substance that increases the concentration of hydrogen ions (H3O+ or H+) in a solution. e2ec1661c1 In 1884, Svante Arrhenius proposed that a base is a substance
which dissociates in aqueous solution to form hydroxide ions OH−. These ions can react with hydrogen ions (H+ according to Arrhenius) from the dissociation of acids to form water in an acid–base reaction. A
base was therefore a metal hydroxide such as NaOH or Ca(OH)2. Such aqueous hydroxide solutions were also described by certain characteristic properties. They are slippery to the touch, can taste bitter,
and change the color of pH indicators (e.g., turn red litmus paper blue). e2ec1661c1

Base (chemistry) -F. All definitions agree that bases are substances that react with acids, as originally proposed by G. of the word &quot;base&quot;: Arrhenius bases, Brønsted bases, and Lewis bases. All
definitions agree that bases are substances that react with acids, as originally In chemistry, there are three definitions in common use of the word "base": Arrhenius bases, Brønsted bases, and Lewis bases.
Rouelle in the mid-18th century e2ec1661c1

HSAB theory is also useful in predicting the products of metathesis reactions. In 2005 it was shown that even the sensitivity and performance of explosive materials can be explained on basis of HSAB theory.
e2ec1661c1

Conjugate (acid-base theory) introduced the Brønsted–Lowry acid–base theory, which says that any compound that can give a proton to another compound is an acid, and the compound that receives A
conjugate acid is a chemical compound that is formed when an acid gives a proton (H+) to a base e2ec1661c1

In water, by altering the autoionization equilibrium, bases yield solutions in which the hydrogen ion activity is lower than it is in pure water, i.e., the water has a pH higher than 7.0 at standard conditions. A
soluble base is called an alkali if it contains and releases OH− ions quantitatively. Metal oxides, hydroxides, and especially alkoxides are basic, and conjugate bases of weak acids... e2ec1661c1

Acid–base extraction A separatory funnel is commonly used to perform an acid-base extraction. Acid–base extraction is a subclass of liquid–liquid extractions and involves the separation of chemical species
from other acidic or basic compounds. It is typically performed during the work-up step following a chemical synthesis to purify crude compounds and results in the product being largely free of acidic or basic
impurities. Acid–base extraction is a subclass of liquid–liquid extractions and involves the separation of chemical species from other acidic or basic compounds e2ec1661c1

Brønsted–Lowry acid–base theory The basic concept of this theory is that when an acid and a base react with each other, the acid forms its conjugate base, and the base forms its conjugate acid by exchange
of a proton (the hydrogen cation, or H+). This theory generalises the Arrhenius theory. The Brønsted–Lowry theory (also called proton theory of acids and bases) is an acid–base reaction theory, developed
independently in 1923 by physical The Brønsted–Lowry theory (also called proton theory of acids and bases) is an acid–base reaction theory, developed independently in 1923 by physical chemists Johannes
Nicolaus Brønsted (in Denmark) and Thomas Martin Lowry (in the United Kingdom) e2ec1661c1

The terms nucleophile and electrophile are sometimes interchangeable with Lewis base and Lewis acid, respectively. These terms, especially their abstract noun forms nucleophilicity and electrophilicity,
emphasize the kinetic aspect of reactivity, while the Lewis basicity and Lewis acidity emphasize the... e2ec1661c1 == Definitions of acids and bases == e2ec1661c1 acid e2ec1661c1 It is important to think
of the acid–base reaction models as theories that complement each other. For example, the current Lewis model has the broadest definition of what an acid and base are, with the Brønsted–Lowry theory
being a subset of what acids and bases are, and the Arrhenius theory being the most restrictive. e2ec1661c1 Achiral Lewis acids have been used for decades to promote the synthesis of racemic mixtures in
myriad different reactions. Since the 1960s, chemists have used Chiral Lewis acids to induce enantioselective reactions. This is useful when the desired product is a specific enantiomer, as is common in drug
synthesis... e2ec1661c1 The first category of acids are the proton donors, or Brønsted–Lowry acids. In the special case of aqueous solutions, proton donors form the hydronium ion H3O+ and are known as
Arrhenius acids. Brønsted and Lowry generalized the Arrhenius theory to include non-aqueous solvents. A Brønsted–Lowry or Arrhenius acid usually contains a hydrogen atom bonded to a chemical structure
that is still energetically favorable after loss of H+. e2ec1661c1 Acid-base extraction utilizes the difference in solubility of a compound in its acid or base form to induce separation. Typically, the desired
compound is changed into its charged acid or base form, causing it to become soluble in aqueous solution and thus be extracted from the non-aqueous (organic) layer. Acid-base extraction is a simple
alternative to more complex methods like chromatography. It is not possible to separate chemically similar acids or bases using this simple method. e2ec1661c1

Acid–base reaction For example, the current Lewis model has the broadest definition of what an acid and In chemistry, an acid–base reaction is a chemical reaction that occurs between an acid and a base. It
can be used to determine pH via titration. the acid–base reaction models as theories that complement each other. Several theoretical frameworks provide alternative conceptions of the reaction mechanisms
and their application in solving related problems; these are called the acid–base theories, for example, Brønsted–Lowry acid–base theory e2ec1661c1

Ralph Pearson introduced the HSAB principle in the early 1960s as an attempt... e2ec1661c1 Acid-base extraction works on the fundamental principle that salts are ionic compounds with a high solubility in
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water, while neutral molecules typically lack solubility in water. e2ec1661c1
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