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May 26, 2025Leave a messageElectrophilic reactions play a crucial role in the realm of organic chemistry, influencing the synthesis and transformation of a vast array of organic compounds. As a leading supplier of organic compounds, I've witnessed firsthand the significance of these reactions in various industries, from pharmaceuticals to materials
science. In this blog, I'll delve into the world of electrophilic reactions, exploring their mechanisms, types, and real - world applications, while also highlighting some of the high - quality organic compounds we offer.Understanding Electrophilic ReactionsAt its core, an electrophilic reaction is a chemical reaction in which an electrophile (a species that
is electron - deficient and seeks electrons) reacts with a nucleophile (a species that is electron - rich and can donate electrons). The driving force behind these reactions is the tendency of electrophiles to acquire a more stable electron configuration by accepting electrons from nucleophiles.In organic compounds, carbon atoms often serve as the sites
of electrophilic attack. The carbon - carbon double bonds in alkenes and the aromatic rings in benzene and its derivatives are particularly susceptible to electrophilic reactions due to the presence of relatively high - energy electrons that can be donated to electrophiles.Types of Electrophilic Reactions1. Electrophilic Addition ReactionsElectrophilic
addition reactions are common in alkenes and alkynes. When an electrophile approaches an alkene, the electrons of the double bond act as a nucleophile and attack the electrophile. This forms a carbocation intermediate, which is then attacked by a nucleophile to complete the addition process.For example, when an alkene reacts with a hydrogen
halide (HX), the hydrogen atom of the HX acts as an electrophile. The electrons of the alkene attack the hydrogen atom, breaking the H - X bond and forming a carbocation. The halide ion then attacks the carbocation to form the alkyl halide product.[R - CH=CH_2+HX\rightarrow R - CH™+-CH_3+X"-\rightarrow R - CHX - CH_3]2. Electrophilic
Substitution ReactionsElectrophilic substitution reactions are characteristic of aromatic compounds. In these reactions, an electrophile substitutes a hydrogen atom on the aromatic ring. The reaction proceeds through a two - step mechanism. First, the electrophile attacks the aromatic ring, forming a resonance - stabilized carbocation intermediate
called an arenium ion. Then, a base abstracts a proton from the arenium ion, restoring the aromaticity of the ring.A classic example is the nitration of benzene. Nitric acid ((HNO_3)) and sulfuric acid ((H_2SO_4)) react to form the nitronium ion ((NO_2"+)), which is a powerful electrophile. The nitronium ion attacks the benzene ring, forming an
arenium ion, and then a proton is removed to yield nitrobenzene.[C 6H 6 + NO 2~ +\rightarrow C 6H 5NO 2 + H”+]Real - World Applications of Electrophilic Reactions1. Pharmaceutical IndustryElectrophilic reactions are widely used in the synthesis of pharmaceutical drugs. Many drugs are designed to interact with specific biological targets in
the body through electrophilic - nucleophilic interactions. For example, the synthesis of anti - inflammatory drugs often involves electrophilic substitution reactions to introduce functional groups that enhance the drug's activity and selectivity.2. Polymer IndustryIn the polymer industry, electrophilic addition reactions are used to synthesize polymers
from monomers. For instance, the polymerization of alkenes can be initiated by electrophiles, leading to the formation of long - chain polymers with various properties. These polymers are used in a wide range of applications, from plastics to fibers.3. Materials ScienceElectrophilic reactions are also important in materials science for the modification
of surfaces and the synthesis of advanced materials. For example, the functionalization of carbon nanotubes through electrophilic reactions can improve their solubility and compatibility with other materials, enabling their use in applications such as electronic devices and composites.Our Organic Compounds for Electrophilic ReactionsAs an organic
compounds supplier, we offer a wide range of high - quality products that can be used in electrophilic reactions.Maleic Anhydride 99.5%: Maleic anhydride is a versatile organic compound that can participate in various electrophilic reactions. It is commonly used in the synthesis of polymers, pharmaceuticals, and agricultural chemicals. You can find
more information about our Maleic Anhydride 99.5%.0rganophilic Clay: Organophilic clay is an important material in the field of materials science. It can be used as a catalyst support in electrophilic reactions, enhancing the reaction rate and selectivity. Check out our Organophilic Clay for more details. AEEA 99%: AEEA (Aminoethylethanolamine) is
a useful compound in organic synthesis. It can act as a nucleophile in electrophilic reactions and is also used in the production of surfactants and corrosion inhibitors. Visit our AEEA 99% page for product information.ConclusionElectrophilic reactions are fundamental processes in organic chemistry with far - reaching applications in various industries.
Understanding the mechanisms and types of these reactions is essential for chemists and researchers involved in the synthesis and development of new organic compounds. As an organic compounds supplier, we are committed to providing high - quality products that can support these important reactions.If you are interested in purchasing any of our
organic compounds for your electrophilic reaction needs or have any questions about our products, we encourage you to reach out to us for a procurement discussion. Our team of experts is ready to assist you in finding the right solutions for your specific requirements.ReferencesCarey, F. A., & Sundberg, R. J. (2007). Advanced Organic Chemistry:
Part A: Structure and Mechanisms. Springer.Smith, M. B., & March, J. (2007). March's Advanced Organic Chemistry: Reactions, Mechanisms, and Structure. Wiley.By Shailendra Singh|Updated on 28 May 2025, 18:28 ISTThe word electrophile is a combination of the words electro, which means electronic, and phile, which means loving. An
electrophile is any molecule, ion, or atom that is electron-deficient in some way. In other words, an electrophile is a chemical that exploits the negative or likes electrons in a molecule. An electrophile has an electron-deficient atom, an empty orbital, or an incomplete octet in the valence shell.These species comprise molecules with a positive charge or
those with a lack of electrons. In a process, an electrophile is a reagent that can receive an electron pair. They often have two fewer electrons than an octet. They attack high electron density regions in the substrate molecule to complete the octet. These are represented by the sign E+.Fill out the form for expert academic guidanceLewis acid is
electrophilic. Any molecule that can accept a pair of nonbonding electrons, such as the H+ ion, is hence referred to as a Lewis acid.) In other terms, a Lewis acid is an electron-pair acceptor. An electrophile is a substance that accepts a pair of electrons to form a new covalent bond.Unlock the full solution & master the conceptGet a detailed solution
and exclusive access to our masterclass to ensure you never miss a conceptAn electrophilic substitution reaction is a chemical reaction in which the functional group of a molecule is replaced by an electrophile.Electrophilic substitution reactions normally occur in three stages, which are as follows:Ready to Test Your Skills?Check Your Performance
Today with our Free Mock Tests used by Toppers!The emergence of an electrophileThe creation of a carbocation (which is an intermediate)The removal of a proton from an intermediate.Electrophilic substitution reactions inorganic compounds are classified into two types: electrophilic aromatic substitution reactions and electrophilic aliphatic
substitution reactions.In electrophilic aliphatic substitution procedures, an electrophile substitutes the functional group (typically hydrogen) in an aliphatic molecule. These replies can be classified into five types; Halogenation of ketones, Nitrosation, Keto-enol tautomerism, Insertion of a carbene into a carbon-hydrogen bond, Fusion of diazonium
(aliphatic).create your own testYOUR TOPIC, YOUR DIFFICULTY, YOUR PACEIf the electrophilic attack happens at a 180-degree angle to the leaving group, these electrophilic substitution reactions may result in configuration inversion (attack from the rear).Aromatic compounds, although having multiple double bonds, do not undergo addition
reactions. The high stability of the ring systems produced by full electron delocalization accounts for their lack of reactivity to addition processes (resonance).Aromatic compounds respond by electrophilic aromatic substitution reactions that preserve the aromaticity of the ring system. For example, bromobenzene is formed when benzene reacts with
bromine.In electrophilic aromatic substitution operations, an atom connected to an aromatic ring is replaced with an electrophile. Aromatic nitrations, aromatic sulphonation, and Friedel-Crafts reactions are included in this type of reaction.Ready to Test Your Skills?Check Your Performance Today with our Free Mock Tests used by Toppers!It is
critical to emphasize that the aromaticity of the aromatic component is preserved in electrophilic aromatic replacements. As a result, aromatic rings and iodine, bromine, or chlorine can be used to generate aryl halides in these methods.Anhydrous aluminium chloride is a very helpful Lewis acid in the production of electrophiles from aromatic ring
chlorination, alkylation, and acylation. Electrophiles are formed in the presence of Lewis acid. The electron pair from the attacking reagent is accepted by the Lewis acid. In that sequence, the electrophiles generated are Cl+, R+, and RC+0O. (from the combination of anhydrous aluminium chloride and the attacking reagent).create your own testYOUR
TOPIC, YOUR DIFFICULTY, YOUR PACEBYy creating a sigma complex or an arenium ion, the electrophile attacks the aromatic ring. One of the hybridized carbons in this uranium ion is sp3. In a resonance configuration, this arenium ion finds stability. The sigma complex or arenium ion loses its aromatic property because electron delocalization
terminates at the sp3 hybridized carbon.Finally, the proton is ejected from the complex of arenium or sigma ions. This happens when a reagent like AlC14 comes into contact with the sp3 hybridized carbon. As a consequence, the molecules aromatic character is restored, and the electrophile finally takes the place of the aromatic components
hydrogen.Many electrophiles are not electrophilic enough to react on their own, or the reaction takes a long time. We may also speed up the electrophilic substitution process by using Lewis acids. In the presence of AIC13 and FeCl3, for example, the electrophilic substitution of benzene with Cl2 can happen at a much faster rate.Benzene Sulfonation:
The process of heating benzene with sulphuric acid to make benzene-sulfonic acid is known as benzene sulfonation. In nature, the reaction is reversible.Benzene Nitration: The nitronium ion source causes the loss of a water molecule and the formation of a nitronium ion by protonating nitric acid with sulfuric acid.Benzene Halogenation: In the
presence of Lewis acid, benzene reacts with halogens to produce aryl halides such as FeCl3, FeBr3. This is known as benzene halogenation.Benzene Electrophilic Substitution: The resonance of the benzene ring allows the delocalized electron to traverse effectively throughout the benzene rings carbon atoms. It also aids in the stabilisation of the
arenium ion. Because arenium ions are only partially stable, benzene is particularly susceptible to electrophilic substitution reactions.When an electrophile replaces the hydrogen atom of benzene, the process is known as electrophilic substitution. These reactions are particularly spontaneous because the aromaticity of benzene is not changed
throughout the process. Nitration, sulfonation, halogenation, Friedel Crafts alkylation, acylation, and other basic benzene electrophilic substitution reactions.Chemical reactionElectrophilic substitution reactions are chemical reactions in which an electrophile displaces a functional group in a compound, which is typically, but not always, aromatic.
Aromatic substitution reactions are characteristic of aromatic compounds and are common ways of introducing functional groups into benzene rings. Some aliphatic compounds can undergo electrophilic substitution as well.Main article: Electrophilic aromatic substitutionIn electrophilic substitution in aromatic compounds, an atom appended to the
aromatic ring, usually hydrogen, is replaced by an electrophile.The most important reactions of this type that take place are aromatic nitration, aromatic halogenation, aromatic sulfonation and acylation and alkylating Friedel-Crafts reactions.It further consists of alkylation and acylation.In electrophilic substitution in aliphatic compounds, an
electrophile displaces a functional group. This reaction is similar to nucleophilic aliphatic substitution where the reactant is a nucleophile rather than an electrophile. The four possible electrophilic aliphatic substitution reaction mechanisms are SE1, SE2(front), SE2(back) and SEi (Substitution Electrophilic), which are also similar to the nucleophile
counterparts SN1 and SN2. In the SE1 course of action the substrate first ionizes into a carbanion and a positively charged organic residue. The carbanion then quickly recombines with the electrophile. The SE2 reaction mechanism has a single transition state in which the old bond and the newly formed bond are both present.Electrophilic aliphatic
substitution reactions are: NitrosationKetone halogenationKeto-enol tautomerismAliphatic diazonium couplingCarbene insertion into C-H bondsCarbonyl alpha-substitution reactionsMarch, Jerry (1985). Advanced Organic Chemistry (5thed.). Wiley.Retrieved from " An electrophilic substitution reaction is a chemical process in which an electrophile
replaces the functional group connected to a molecule. The displaced functional group is usually a hydrogen atom. The primary distinction between nucleophilic and electrophilic substitution reactions is that the former requires the displacement of a leaving group by a nucleophile, whereas the latter involves the displacement of a functional group by
an electrophile. Electrophilic substitution reaction mainly involves three steps: Generation of electrophile Formation of intermediate Abstraction of hydrogen from intermediate Anhydrous aluminum chloride is a very helpful Lewis acid in the production of electrophiles foraromatic ring chlorination, alkylation, and acylation. Electrophiles are formed in
the presence of Lewis acid. The attacking reagents electron pair is accepted by the Lewis acid. Cl+, R+, and RC+O electrophiles are generated from the conjunction of anhydrous aluminum chloride with the attacking reagent. When an electrophile attacks an aromatic ring, an arenium ion or sigma complex is formed. Another carbon in this arenium
ion has gone through sp3 hybridization. This arenium ion achieves stability in a resonance configuration. Because electron delocalization occurs at the sp3 hybridizedcarbon, the aromatic property of the sigmacomplex or intermediate ion is lost. The sigma complex releases a proton from the sp3 hybridized carbon when it is attacked by AlCl4 torestore
the aromatic characteristic. As a result, the electrophile replaces the hydrogen ion within the benzene ring. Because the concept of electrophilic substitution has been applied in the majority of organic name reactions, it is an extremely important reaction in organic chemistry. There are two types of electrophilic substitution reaction processes. They
are: Electrophilic aliphatic substitution reaction Electrophilic Aromatic substitution reaction Electrophilic aliphatic substitution reactions occur when an electrophile displaces a functional group in an aliphatic molecule. In these reactions, the electrophile attacks the aliphatic molecule, resulting in a 180 inversion. The electrophilic substitution in
aliphatic compounds is identical to the nucleophilic substitution in aliphatic compounds, except that an electrophile replaces a functional group rather than a nucleophile. The two basic electrophilic substitutions are SE2 (substitution electrophilic bimolecular) and SEi (substitution electrophilic internal) processes. Bimolecular electrophilic substitution
(SE2) reactions are essentially chemical changes in which a stronger electrophile displaces a weaker electrophile in an aliphatic substrate. Except for the form of attack, this technique is very similar to the SN2 route. Due to its inter-cloud repulsion with the leaving group, a stronger nucleophile replaces a weaker one via the backside attack in the
SN2 mechanism; however, in the SE2 route, the attacking electrophile may come from the front as well as the backside because it is only using its vacant orbital towards substrates, causing little to no repulsion. So, depending on the front and rear attacks, the SE2 mechanism can be separated into SE2-front and SE2-back. Internal electrophilic
substitution reactions are chemical changes that occur when a stronger electrophile displaces a weaker one in an aliphatic substrate by facilitating its departure. Except for the form of attack, this technique is extremely similar to the SN2 route. Due to its inter-cloud repulsion with the leaving group, a stronger nucleophile replaces a weaker one via
the backside attack in the SN2 mechanism; whereas, in the SEI pathway, the attacking electrophile comes from the front and facilitates the leaving groups departure by establishing a bondwith it. Examples of electrophilic aliphatic substitution reactions are: Nitrosation Ketone halogenation Carbene insertion into a carbon-hydrogen bond
Tautomerism of keto-enol Diazonium fusion (aliphatic) An aromatic compound undergoes an electrophilic substitution reaction when the aromatic ring is substituted or displaced by an electrophile. In such reactions, the aromaticity of molecules is retained. Examples of electrophilic aromatic substitution reactions include sulfonation, Friedel-Crafts
reactions, and nitration in aromatic compounds. One of the most important procedures in synthetic organic chemistry is electrophilic aromatic substitution. These reactions produce a significant intermediate that can be used as a precursor in the manufacture of industrial, agrochemical, and medicinal products. In mild conditions, zeolites can benefit
from halogenation, alkylation, para-regioselective nitration, acylation, and methanesulfonyl reaction pathways. They are also typically simple to filter out of the reaction mixture and then revitalize by heating, enabling recurrent use with nearly the same productivity and selectivity as samples. About Author An electrophile is a reagent consisting of an
atom, ion, or molecule that accepts electron pair to form a bond. It is an electron-deficient species that can be positively charged or neutral with vacant orbitals. An electrophile reacts with a nucleophile by accepting electrons through addition and substitution reactions. All electrophiles are Lewis acids, but not all Lewis acids are electrophiles.
Electrophile How to find and identify an electrophile Here is a list of electrophiles. Cations that can accept electron pairs H+, Mg2+, Fe3+, NH4+, CH3+,and H30+Molecules with an incomplete octet of electrons BF3 and AlCI3Molecules where the central atom can have more than 8 electrons in its valence shell SiCl4 and SiF4Molecules that can
have multiple bonds between two atoms of different electronegativity CO2 and SO2 Electrophile Examples The strength of electrophile is given by its electrophilicity, which is the ability to attract electrons. Therefore, a positively charged species that requires electrons to obtain stability is a good and strong electrophile. Likewise, a neutral molecule
that can create an empty orbital by parting with an excellent leaving group is a good electrophile. For example, a carbonyl (C=0) can add a positive charge to the carbon through resonance. Likewise, a polar compound like alkyl halide can create a proton (H+) since halide is an excellent leaving group. Electrophiles participate in chemical reactions
with other compounds. The mechanism of these reactions is such that, first, the electrophile is generated. Then, it attacks a site rich in electrons (e.g., double bond, carbanion). These reactions are known as electrophilic addition and electrophilic substitution reactions. An electrophilic species combines with another compound to form a product
without losing any atoms present in the reactants. Examples Water adds to ethene to form ethanol CH2CH?2 (ethene) + H20 (water) CH20OHCHS3 (ethanol) Bromine adds to ethene to form dibromoethane CH2CH?2 (ethene) + Br2 (bromine) CH2BrCH2Br (dibromoethane) A chemical reaction in which a functional group from a compound is substituted
with an electrophilic species. Examples C6H6 (benzene) + Br2 (bromine) C6H5Br (bromobenzene) + HBr (hydrogen bromide) Electrophilic aliphatic substitution: Chlorination of acetone results in chloroacetone CH3COCH3 (acetone) + Cl2 (chlorine) CH3COCH?2CI (chloroacetone) + HCI (hydrogen chloride) A nucleophile is a species that is rich in
electrons and can donate them to an electrophile. Like an electrophile, a nucleophile can undergo addition and substitution reactions. One can tell if a reaction is electrophilic or nucleophilic by looking at the regents in a chemical reaction. One way to look at the reaction mechanism is to see if the electrons move from the group being added or to the
group. Differences Between a Nucleophile and an Electrophile NucleophileElectrophileLiteral meaningTo love electronTo love nucleusRoleElectron-rich. Donates electronsElectron-deficient. Accepts electronsElectron pairPossesses a loosely-held electron pairPossesses an empty orbital to accept electron pairChargeNeutral or negativeNeutral or
positiveRepresentationNu, or NuE or E+Alternative namelLewis baseLewis acidChemical reactionsNucleophilic addition and nucleophilic substitutionElectrophilic addition and electrophilic substitutionExamplesChloride ion (Cl), ammonia (NH3), and carbanion (RHCR)Hydronium ion (H+), boron trifluoride (BF3), and carbocation (RHC+R)
Nucleophile vs Electrophile Q.1. What is electrophile in sulphonation of benzene? Ans. During sulphonation of benzene, sulfur trioxide and fuming sulfuric acid are added to the benzene. Hence, the electrophile is the sulfur trioxide (SO3). Q.2. What is the electrophile in the nitration of benzene? Ans. During the nitration of benzene, nitric acid and
sulfuric acid are added to the benzene. Hence, the electrophile is a nitronium ion (NO2+). Q.3. Why does benzene undergo electrophilic substitution reaction easily? Ans. Benzene has six pi-electrons that are delocalized around the ring. Thus, it behaves like a rich source of electrons and easily attacked by reagents deficient in electrons, like
nucleophiles. Electrophilic addition happens in many of the reactions of compounds containing carbon-carbon double bonds - the alkenes. The structure of etheneWe are going to start by looking at ethene, because it is the simplest molecule containing a carbon-carbon double bond. What is true of C=C in ethene will be equally true of C=C in more
complicated alkenes. Ethene, C2H4, is often modelled as shown on the right. The double bond between the carbon atoms is, of course, two pairs of shared electrons. What the diagram doesn't show is that the two pairs aren't the same as each other. One of the pairs of electrons is held on the line between the two carbon nuclei as you would expect,
but the other is held in a molecular orbital above and below the plane of the molecule. A molecular orbital is a region of space within the molecule where there is a high probability of finding a particular pair of electrons. In this diagram, the line between the two carbon atoms represents a normal bond - the pair of shared electrons lies in a molecular
orbital on the line between the two nuclei where you would expect them to be. This sort of bond is called a sigma bond. The other pair of electrons is found somewhere in the shaded part above and below the plane of the molecule. This bond is called a pi bond. The electrons in the pi bond are free to move around anywhere in this shaded region and
can move freely from one half to the other.May 26, 2025Leave a messageElectrophilic reactions play a crucial role in the realm of organic chemistry, influencing the synthesis and transformation of a vast array of organic compounds. As a leading supplier of organic compounds, I've witnessed firsthand the significance of these reactions in various
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compounds, carbon atoms often serve as the sites of electrophilic attack. The carbon - carbon double bonds in alkenes and the aromatic rings in benzene and its derivatives are particularly susceptible to electrophilic reactions due to the presence of relatively high - energy electrons that can be donated to electrophiles.Types of Electrophilic
Reactions1. Electrophilic Addition ReactionsElectrophilic addition reactions are common in alkenes and alkynes. When an electrophile approaches an alkene, the electrons of the double bond act as a nucleophile and attack the electrophile. This forms a carbocation intermediate, which is then attacked by a nucleophile to complete the addition
process.For example, when an alkene reacts with a hydrogen halide (HX), the hydrogen atom of the HX acts as an electrophile. The electrons of the alkene attack the hydrogen atom, breaking the H - X bond and forming a carbocation. The halide ion then attacks the carbocation to form the alkyl halide product.[R - CH=CH 2+HX\rightarrow R -
CH"+-CH_3+X"-\rightarrow R - CHX - CH_3]2. Electrophilic Substitution ReactionsElectrophilic substitution reactions are characteristic of aromatic compounds. In these reactions, an electrophile substitutes a hydrogen atom on the aromatic ring. The reaction proceeds through a two - step mechanism. First, the electrophile attacks the aromatic
ring, forming a resonance - stabilized carbocation intermediate called an arenium ion. Then, a base abstracts a proton from the arenium ion, restoring the aromaticity of the ring.A classic example is the nitration of benzene. Nitric acid ((HNO_3)) and sulfuric acid ((H 250 4)) react to form the nitronium ion (NO_2”"+)), which is a powerful
electrophile. The nitronium ion attacks the benzene ring, forming an arenium ion, and then a proton is removed to yield nitrobenzene.[C 6H 6 + NO 2~ +\rightarrow C 6H 5NO_2 + H"~+]Real - World Applications of Electrophilic Reactionsl. Pharmaceutical IndustryElectrophilic reactions are widely used in the synthesis of pharmaceutical drugs.
Many drugs are designed to interact with specific biological targets in the body through electrophilic - nucleophilic interactions. For example, the synthesis of anti - inflammatory drugs often involves electrophilic substitution reactions to introduce functional groups that enhance the drug's activity and selectivity.2. Polymer Industryln the polymer
industry, electrophilic addition reactions are used to synthesize polymers from monomers. For instance, the polymerization of alkenes can be initiated by electrophiles, leading to the formation of long - chain polymers with various properties. These polymers are used in a wide range of applications, from plastics to fibers.3. Materials
ScienceElectrophilic reactions are also important in materials science for the modification of surfaces and the synthesis of advanced materials. For example, the functionalization of carbon nanotubes through electrophilic reactions can improve their solubility and compatibility with other materials, enabling their use in applications such as electronic
devices and composites.Our Organic Compounds for Electrophilic ReactionsAs an organic compounds supplier, we offer a wide range of high - quality products that can be used in electrophilic reactions.Maleic Anhydride 99.5%: Maleic anhydride is a versatile organic compound that can participate in various electrophilic reactions. It is commonly
used in the synthesis of polymers, pharmaceuticals, and agricultural chemicals. You can find more information about our Maleic Anhydride 99.5%.0rganophilic Clay: Organophilic clay is an important material in the field of materials science. It can be used as a catalyst support in electrophilic reactions, enhancing the reaction rate and selectivity.
Check out our Organophilic Clay for more details. AEEA 99%: AEEA (Aminoethylethanolamine) is a useful compound in organic synthesis. It can act as a nucleophile in electrophilic reactions and is also used in the production of surfactants and corrosion inhibitors. Visit our AEEA 99% page for product information.ConclusionElectrophilic reactions are
fundamental processes in organic chemistry with far - reaching applications in various industries. Understanding the mechanisms and types of these reactions is essential for chemists and researchers involved in the synthesis and development of new organic compounds. As an organic compounds supplier, we are committed to providing high - quality
products that can support these important reactions.If you are interested in purchasing any of our organic compounds for your electrophilic reaction needs or have any questions about our products, we encourage you to reach out to us for a procurement discussion. Our team of experts is ready to assist you in finding the right solutions for your
specific requirements.ReferencesCarey, F. A., & Sundberg, R. J. (2007). Advanced Organic Chemistry: Part A: Structure and Mechanisms. Springer.Smith, M. B., & March, J. (2007). March's Advanced Organic Chemistry: Reactions, Mechanisms, and Structure. Wiley. An electrophilic substitution reaction is a chemical reaction in which the functional
group attached to a compound is replaced by an electrophile. The displaced functional group is typically a hydrogen atom. Electrophilic substitution reactions generally proceed via a three-step mechanism that involves the following steps.The generation of an electrophileThe formation of a carbocation (which is an intermediate)The removal of a
proton from the intermediateRecommended VideosTypes of Electrophilic Substitution ReactionsThe two primary types of electrophilic substitution reactions undergone by organic compounds are electrophilic aromatic substitution reactions and electrophilic aliphatic substitution reactions. An illustration describing the electrophilic substitution of a
hydrogen atom (belonging to a benzene molecule) with a chlorine atom is provided below.Here, the chlorine cation acts as an electrophile and replaces a hydrogen atom in the benzene ring. The products formed in this electrophilic substitution reaction include a proton and a chlorobenzene molecule.Electrophilic Aromatic Substitution Reactionln
electrophilic aromatic substitution reactions, an atom attached to an aromatic ring is replaced with an electrophile. Examples of such reactions include aromatic nitrations, aromatic sulphonation, and Friedel-Crafts reactions.It is important to note that the aromaticity of the aromatic compound is preserved in electrophilic aromatic substitutions.
Therefore, these reactions can be used to obtain aryl halides from aromatic rings and iodine, bromine, or chlorine.Electrophilic Aliphatic Substitution ReactionIn electrophilic aliphatic substitution reactions, an electrophile replaces the functional group (generally hydrogen) in an aliphatic compound. These reactions can be classified into the following
five types.Halogenation of ketonesNitrosationKeto-Enol tautomerismlInsertion of a carbene into a carbon-hydrogen bondDiazonium coupling (aliphatic)These electrophilic substitution reactions can result in an inversion of configuration if the electrophilic attack occurs at an angle of 1800 to the leaving group (attack from the rear).Mechanism
ofElectrophilic Substitution ReactionThe electrophilic substitution reaction mechanism involves three steps.Step 1: Generation of ElectrophileAnhydrous aluminium chloride is a very useful Lewis acid in the generation of electrophile from the chlorination, alkylation, and acylation of an aromatic ring. The resulting electrophiles (from the combination
of anhydrous aluminium chloride and the attacking reagent) are Cl+, R+, and RC+0 respectively as shown below:Step 2: Formation of CarbocationThe electrophile attacks the aromatic ring, forming a sigma complex or an arenium ion. One of the carbons in this arenium ion is sp3 hybridized.This arenium ion finds stability in a resonance structure.
Since the delocalization of electrons stops at the sp3 hybridized carbon, the sigma complex or the arenium ion loses its aromatic character.Step 3: Removal of ProtonIn order to restore the aromatic character, the sigma complex releases a proton from the sp3 hybridized carbon when it is attacked by the [AICI4]. The reaction describing the removal of
a proton from the sigma complex is given below:Thus, the electrophile replaces the hydrogen atom in the benzene ring. The electrophilic substitution reaction is a very important reaction in organic chemistry as the concept is used in many organic name reactions.To learn more about electrophilic substitution reactions and other substitution
reactions, register with BYJUS and download the mobile application on your smartphone.Read more: Put your understanding of this concept to test by answering a few MCQs. Click Start Quiz to begin! Select the correct answer and click on the Finish buttonCheck your score and answers at the end of the quiz Visit BYJUS for all Chemistry related
queries and study materials 0 out of 0 arewrong 0 out of 0 are correct 0 out of 0 are Unattempted View Quiz Answers and Analysis Share copy and redistribute the material in any medium or format for any purpose, even commercially. Adapt remix, transform, and build upon the material for any purpose, even commercially. The licensor cannot revoke
these freedoms as long as you follow the license terms. Attribution You must give appropriate credit , provide a link to the license, and indicate if changes were made . You may do so in any reasonable manner, but not in any way that suggests the licensor endorses you or your use. ShareAlike If you remix, transform, or build upon the material, you
must distribute your contributions under the same license as the original. No additional restrictions You may not apply legal terms or technological measures that legally restrict others from doing anything the license permits. You do not have to comply with the license for elements of the material in the public domain or where your use is permitted
by an applicable exception or limitation . No warranties are given. The license may not give you all of the permissions necessary for your intended use. For example, other rights such as publicity, privacy, or moral rights may limit how you use the material. Electrophilic Substitution is a type of organic reaction in which an electrophile replaces a
functional group in a molecule.The functional group is generally a hydrogen atom. This reaction is commonly observed in aromatic compounds, where the aromaticity of the ring is maintained. Some of the common examples are Nitration, Halogenation, Sulfonation, etc. In this article, we will learn about Electrophilic substitution reactions, its example,
its mechanisms, their types, and the difference between electrophilic and nucleophilic substitution reactions. Electrophilic substitution reactions are among the most fundamental and interesting reactions in organic chemistry. These reactions play an important role in the formation of a large number of organic compounds. Electrophilic substitution
reaction is a type of organic reaction in which an atom or group of atoms in a molecule is replaced by an electrophile. An electrophile is a species that seeks electrons and is electron-deficient. This reaction is particularly common in aromatic compounds, where the aromaticity of the ring is preserved during the substitution process. In an electrophilic
substitution, the functional group which gets displaced is usually a hydrogen atom. These reactions are of paramount importance in organic synthesis, allowing chemists to selectively modify aromatic compounds and create a diverse range of organic products with various applications, including the synthesis of pharmaceuticals, dyes, and fragrances.
Steps in Electrophilic Substitution ReactionFollowing steps happens when any compound goes through electrophilic substitution Generation of an ElectrophileFormation of an Intermediate (which is a Carbocation)Removal of a proton from IntermediateExamples of Electrophilic Substitution ReactionElectrophilic substitution reactions are a class of
organic reactions where an electrophile (an electron-seeking species) replaces a functional group or atom in a molecule. Examples of electrophilic substitution reactions include: Electrophilic aromatic nitrationElectrophilic aromatic sulphonation reactionsFriedel Craft Alkylation and AcylationHalogenation of Aromatic ringHalogenation of
AlkanesAliphatic Diazonium Coupling, etc.There are two types of electrophilic substitution reactions that take place in organic compounds. Electrophilic Aromatic Substitution ReactionsElectrophilic Aliphatic Substitution ReactionsElectrophilic Aromatic Substitution Reaction Electrophilic aromatic substitution reactions are the organic reactions in
which the electrophile replaces the atom attached to the aromatic ring. In these reactions, the hydrogen atom from the benzene ring is replaced by an electrophile. Examples of Electrophilic Aromatic substitution are electrophilic aromatic nitration, electrophilic aromatic sulphonation reactions, Friedel Craft Alkylation, and acetylation. An electrophilic
aromatic system substitution reaction preserves the aromaticity of an aromatic system. For example, when benzene is reacted with bromine, the stability of benzene is not lost when the aromatic ring is replaced with brominated benzene. Electrophilic Aliphatic Substitution ReactionElectrophilic aliphatic substitution involves the substitution of a
hydrogen atom in an aliphatic (non-aromatic) compound with an electrophile. An electrophile substitutes the functional group (usually hydrogen) in an aliphatic molecule in electrophilic aliphatic substitution processes. Unlike electrophilic aromatic substitution, which mainly occurs on aromatic rings, electrophilic aliphatic substitution occurs on
aliphatic carbon chains. Electrophilic aliphatic substitution reactions are generally less common and less studied than electrophilic aromatic substitution reactions. Electrophilic aliphatic substitution often involves free radical mechanisms, and the conditions for these reactions can vary depending on the specific reaction and reactants involved.
Electrophilic aliphatic substitution is classified into 5 types: Halogenation in KetoneNitrosation ReactionKeto- Enol tautomerismlInsertion of a carbene into a carbon-hydrogen bondAliphatic Diazonium CouplingThe mechanism of electrophilic substitution reactions involves several steps that are discussed below: Generation of Electrophile: An
electrophile is generated, by the interaction of a reagent or a catalyst with a precursor molecule. Common electrophiles are positively charged ions or species with partially positive charges.Attack of Electrophile: The electrophile attacks the electron-rich site in the substrate, a molecule containing a - electron system, such as an aromatic ring. The
attack occurs at a position with high electron density.Formation of a Sigma Complex (Intermediate): The attack of electrophile results in the formation of a sigma complex or an intermediate. This intermediate is often a positively charged species (carbocation), which may be stabilized by resonance or other factors.Rearrangement and Stabilization:
Intermediate formed may undergo rearrangement to a more stable form depending on the specific reaction conditions and the nature of the substrate. Stabilization can occur through resonance, delocalization of charge, or other electronic effects. Loss of a Proton (or any group): The intermediate loses a proton (or any other group) to regain
aromaticity or to achieve a more stable configuration. This step is essential for completing the substitution and maintaining the overall stability of the molecule.The order of an electrophilic substitution reaction refers to the number of steps involved in the reaction mechanism. Electrophilic substitution reactions on aromatic compounds typically follow
a two-step mechanism known as the electrophilic aromatic substitution mechanism. The general steps are: Formation of the Electrophile (Activation Step): In this step, an electrophile is generated or activated. This often involves the reaction of a strong Lewis acid catalyst with a reactant to form an electrophile. Attack of the Electrophile on the
Aromatic Ring (Attack Step): The activated electrophile then attacks the electron-rich aromatic ring, leading to the substitution of a hydrogen atom with the electrophile. This step forms the final substituted aromatic compound. The order of the reaction is determined by the rate-determining step, which is usually the slower of the two steps. For many
electrophilic aromatic substitution reactions, the attack step is the slower step, and thus the overall reaction is considered to be second-order. However it is important to know that these reactions are not always strictly second-order, and the specific conditions and nature of the reactants can influence the kinetics of the reaction. However, the general
two-step mechanism is a common feature of electrophilic aromatic substitution reactions. The Electrophilic Substitution Reaction differs with distinct compound. Some of the most common Electrophilic Substitution Reaction are mentioned below: Electrophilic Substitution Reaction of BenzeneElectrophilic Substitution Reaction of AnilineElectrophilic
Substitution Reaction of PhenolElectrophilic Substitution Reaction of Benzeneln Electrophilic substitution of benzene, an electrophile substitutes the hydrogen atom of benzene. This reaction occurs when benzene reacts with nitric acid and sulfuric acid to form nitrobenzene. Here, the benzene and sulfuric acid forms an electrophile, which creates a
resonance-stabilized structure when reacted with nitric acid. Electrophilic substitution reaction of benzene is an example of an electrophilic aromatic substitution reaction. There are different types of electrophilic aromatic substitution reactions but the most important of these reactions are: Aromatic Nitration reactionsElectrophilic aromatic
halogenation reactionsAromatic Sulfonation reactionsFriedel-Crafts Alkylation reactionFriedel-Crafts Acylation reactionThe aromatic system which is used as reactant in these reactions is Benzene. Electrophilic Substitution Reaction of AnilineElectrophilic reaction that anilines experience are sulphonation, nitration, and halogenation. Because
aniline's functional group (-NH2) donates electrons, it is highly activating for the electrophilic substitution process. The benzene ring's ortho- and para-positions have more electrons or negative charge than the meta-position because of the ring's different resonating structures. Therefore, in an electrophilic substitution process, anilines are o- and p-
directing. Halogenation of Aniline When aniline comes in contact with bromine water, the bromine molecule polarizes itself. With a little positive charge, bromine functions as an electrophile and targets the electron-rich ortho and para locations of aniline. At room temperature, aniline reacts with bromine water and produces a white precipitate
named, 2,4,6-tri-bromoaniline. Nitration of Aniline Aniline produces tarry oxidation products in addition to nitro derivatives when it is directly nitrated. Aniline is protonated to create the meta-directing anilinium ion in a highly acidic media. For this reason, very less quantity of meta derivative is also generated in addition to ortho and para derivatives.
Sulphonation of Aniline Reaction of aniline with concentrated sulfuric acid forms aniline hydrogen sulfate which when heated with sulfuric acid at a temperature of 453473 K, gives p-amino benzenesulfonic acid, which is known as sulfanilic acid. Electrophilic Substitution Reaction of PhenolDue to rich electron density, phenols are highly prone to
electrophilic substitution reaction. The hydroxyl group which is attached to the aromatic ring in phenol provide the delocalization of the charge in the aromatic ring. Thus, it stabilizes the arenium ion through resonance. Thus, hydroxyl group acts as ortho para directors as electron density is increased at ortho and para position due to delocalization of
charge in the ring. The key difference between electrophilic and nucleophilic substitution reaction is as follows: It involves the attack of an electron-rich atom or group on an electrophile generated during the process. It involves the attack of a nucleophile on an electron-deficient atom in the substrate. The mechanism typically proceeds through the
formation of a positively charged intermediate (arenium ion or sigma complex) followed by the regain of aromaticity. The mechanism has two pathways to follow: SN1 (unimolecular) or SN2 (bimolecular), depending on the structure of the substrate and the nature of the nucleophile. Electrophilic substitution reactions are more common in aromatic
compounds. Nucleophilic substitution reactions are more common in aliphatic compounds. Examples of electrophilic substitution reactions are: aromatic substitution nitration, halogenation, sulphonation, and Friedel-Crafts reactions. Examples of Nucleophilic substitution reactions are: SN1 and SN2 reactions in alkyl halides. Related Reads Phenols
are organic hydrocarbon compounds with a hydroxyl group directly attached to an aromatic hydrocarbon compound like Benzene Ring. Phenols are also termed as Phenolic compounds. The molecular the formula of phenols is C6H506. The synthesis of Phenols is Natural as well as artificial.Electrophilic substitution reaction is one of the most
important chemical properties of phenols. The phenols are compounds in which the hydroxyl atom is attached to the aromatic Benzene atom. The OH atom in the phenol is attached to the sp2 carbon atom of the benzene ring. The sp2 hybridized is highly electro negative in nature. As a result of this the electron density of the Oxygen atom of the
phenols. This makes the phenoxide ion more attackable by an electrophile.The rearrangement of electrons in the phenol compound is one of the reasons for the proper electrophilic substitution reactions. In the rearrangement of electrons in the phenols, the electron cloud gets rearranged and shifted to the sp2 hybridized carbon atom of the benzene
ring. This is because of the higher electronegativity of the sp2 hybridization assays of the carbon atom. This result in a double bond formation between the oxygen and carbon atom. This is because of the electron cloud being transferred from the oxygen. This, there is a possibility of forming the double bond and getting stabilized subsequently.There
are a number of electrophilic substitution reactions carried out by the phenols. They are as follows:Kolbes reaction.The kolbes reaction involves the reaction of phenol with NaOH and formation of phenoxide ion. This phenoxide ion is further treated with acid. This leads to the electrophilic substitution process, and the end product is Salicylic
acid.Reimer Tiemann reaction.This reaction involves the treating of phenol compound with chloroform(CHCI13) along with base (KOH). The end product formed by subsequent electrophilic substitution reaction is salicylaldehyde.In the above reaction if we may use CHCI4 instead of CHCI3 then the final product obtained will be salicylic acid.Nitration of
phenols.Nutrition of phenols involves the electrophilic substitution reaction. When the phenols are reacted with conc. HNO3 acid then the phenol compound gets substituted with NO2 at 2, 4, 6 carbon atom of the aromatic ring. Thus, the final product is 2,4,6 trinitrophenol.In order to get mono substituted phenol, we must use dil. HNO3
acid.Bromination of phenol.The monobromination of phenol can be done by the reaction of Bromine along with non polar solvents like CS2 or CCl4. The final product is a monobromo phenol. Electrophilic reagents are chemical entities that gain electrons or a share of electrons from other molecules or ions during chemical processes. A reagent is a
compound or mixture added to a system to start or test a chemical reaction. Also, electrophiles are known as lewis acid as they accept electrons in a chemical reaction. Electrophiles are positively charged and have a partial positive charge on atoms. Electrophiles are atoms without octets of electrons. Addition and substitution are the reactions where
electrophile and nucleophile interaction is seen. An example of Electrophilic Reagents is the function of Bromine. The electrophilic Br-Br molecule is known to form a complex with the electron-rich alkene molecule. Bromine, in this case, acts as an electrophile, while the alkene serves as an electron donor. Chemical species such as carbenes, radicals,
lewis acids like BH3 and DIBAL are the popular electrophile in the organic reaction. Read More: Ambident Nucleophile Key Terms: Electrophilic, Substitution Reaction, Electron, Aromatic Substitution, Chlorine, Lewis Acid, Alkene, Alkyne, Aromatic Compounds [Click Here for Sample Questions] Electrophilic Reagents are those reagents which
acquire electrons, or share electrons which previously belonged to foreign molecules. Electrophilic Reagents are also sometimes called Electrophiles. Electrophilic reagents include positively charged ions, for example, H+ and NO2+; neutral molecules with an electron deficiency, for example, SO3; and highly polarized molecules, for example
CH3CO2Br+. Simply, a reagent which takes away an electron pair is known as an electrophile (E+). Read Also: Limiting Reagent Characteristics of Electrophiles [Click Here for Previous Year Questions] The following are the important characteristics of Electrophile: Electrophiles are the electron-deficient species that are attracted to electrons.
Electrons attack atoms with lots of electrons such as carbon double bonds and triple bonds. Electrophilic addition and electrophilic replacement reactions are seen in a chemical reaction. The other name of electrophile is lewis acids. Read More: Electrophilic Reagent Examples [Click Here for Sample Questions] Below mentioned are some examples of
electrophilic reagents: Addition of Halogen In halogen addition reaction, there is a reaction between alkene /alkenes and electrophiles. This kind of reaction mainly involved halogens such as bromine, chlorine, and iodine. The use of halogens such as bromine /chlorine /iodine water helps us to determine the number of double bonds present in any
reaction. For example: C2 H4 + Br2 Br-CH2-CH2 -Br Bromine electrophile forms a complex between electron-rich alkene or alkyne molecules. In the above reaction, bromine is acting as an electrophile, and alkene or the alkyne acts as an electron donor. C2H4 + Cl2 Cl-CH2-CH2-CI In this reaction, chlorine electrophiles form a complex between
electron-rich alkene or alkyne molecules. Here chlorine will act as an electrophile whereas alkene is acting as an electron donor. Addition of Hydrogen Halides In hydrohalogenation reaction, hydrogen halides such as hydrogen chloride/hydrogen bromide/hydrogen iodide to alkene or alkyne to create alkyl halides. For example: The reaction with
hydrogen chloride with ethylene produces chloroethane. Some reactions take place when there are different halides such as bromine or iodine. It will produce iodoethane or bromoethane as a product. Chiral Derivatives Most of the electrophiles are optically stable and chiral. Optical purity is an important characteristic of chiral electrophiles.
Electrophiles Examples [Click Here for Previous Year Questions] Electrophiles can be classified as positive and neutral electrophiles. Examples of positively charged electrophiles: Examples of negatively charged electrophiles: Electrophile Example Diagram Electrophilic Substitution Reaction [Click Here for Sample Questions] An electrophilic
substitution reaction is a reaction that involves a functional group attached to a compound that is replaced by an electrophile. Types of Electrophilic Substitution Reaction Below are the two types of electrophilic substitution reaction example: 1) Electrophilic Aromatic Substitution Reaction: In an electrophilic aromatic reaction, an atom that is
attached to an aromatic ring is replaced with an electrophile. Examples of electrophilic aromatic substitution reactions are nitration, aromatic sulfonation, and Friedel-Crafts reaction. 2) Electrophilic Aliphatic Substitution Reaction: In an electrophilic aliphatic substitution reaction, an electrophile always replaces the functional group from an aliphatic
compound in a given reaction. Check-Out: Functional Group, Types of Amides, Structure & Examples Mechanism of Electrophilic Substitution Reaction [Click Here for Previous Year Questions] The Electrophilic substitution reaction generally takes place in the following three steps: 1) Generation of electrophile 2) Formation of Carbocation 3) Removal
of a proton from carbonation (intermediate) Step 1: Generation of Electrophile Anhydrous aluminum chloride (AICI3 ) is a lewis acid that is used for the generation of electrophile from chlorination, alkylation, and acylation of the aromatic ring. The resulting electrophile are Cl+, R+ are as shown below: Step 2: Formation of Carbocation In this step,
the electrophile attacks the aromatic ring and forms an arenium ion. The carbon present in the arenium ion is SP3 hybridized. Step 3: Removal of Proton To restore the aromatic character of any compound, Arenium ion releases a proton from SP3 hybridized carbon when it is attacked by the AlCl4, thus electrophile replaces a hydrogen atom in the
benzene ring. Things to Remember Electrophilic substitution reactions result in the inversion of the configuration of electrophilic attack which occurs at an angle of 180. There are two types of electrophiles, positive (eg: NO2+, R+) and negative (eg: SO3, ZnCl2,) Halogens such as bromine, chlorine, and iodine are used in addition to halogen.
Important characteristics of chiral electrophiles include Optical purity. The following is the general order of reactivity toward electrophilic substitution reactions: Aniline > Phenol > Anisole > Acetanilide > Toluene > Chlorobenzene > Fluorobenzene > Benzoic acid > Benzaldehyde > Nitrobenzene. Read More: Previous Year Questions Ques: What is
Electrophile? Give an example. (2 marks) Ans: An electrophile is defined as a chemical species which mostly accepts the electron pair and makes bonds with nucleophile substances. Examples of electrophiles are Alcl3 ,Al1Br3 etc. Ques: What are the two types of electrophilic reactions? (2 marks) Ans: Below are the two types of electrophilic
substitution reactions- Electrophilic Aliphatic substitution reaction Electrophilic Aromatic substitution reaction Ques: What Catalysts are used in chlorination and bromination of aromatic rings? (1 mark) Ans: For chlorination of aromatic rings ,catalysts such as ALCI3, FeCl3 lewis acids are used whereas for bromination catalysts such as AlBr3 or
FeBr3 can be used. Ques: Why are lewis acids generally used as a catalyst in electrophilic reactions? (1 mark) Ans: Lewis acids generally form a complex with chlorine & other halides, liberating high amounts of electrophilic chlorine species. Lewis acids are generally used as a catalyst because they increase the rate of the reactions. Ques: What is
nucleophile ? Give an example (1 mark) Ans: Nucleophiles are the electron rich species that donate electron pairs to electron deficient compounds .Examples of nucleophiles are water, ammonia, cyanide etc. Ques: How will you identify electrophile in a chemical reaction? (1 mark) Ans: Electrophiles are species which have empty electron orbitals that
are drawn to electron rich centers and have positive charges. Ques: What are the three types of nucleophile? (1 mark) Ans: There are the three types of nucleophiles such as lone pair, Pi bond & Sigma bonds. Ques: Which functional groups are electrophiles? (1 mark) Ans: Alkyl halides or the alkane which are connected to halogen atoms ( Fluorine,
Chlorine or Bromine are the good electrophiles, they are the ones who can participate in nucleophilic substitution reaction as well as in the elimination reaction. Ques: What is the electrophilic reagent in Friedel-Crafts reaction? (2 marks) Ans: An acyl group is added to an aromatic ring as part of the Friedel-Crafts acylation procedure. The acyl
halide's halogen participates in the formation of a complex with the Lewis acid, which results in the generation of a highly electrophilic acylium ion. This acylium ion has the general formula RCO+ and is stabilized by resonance. Ques: Write the difference between electrophile and nucleophile. (4 marks) Ans: Following are the differences between
electrophile and nucleophile, Electrophile Nucleophile An electrophile lacks electrons. A nucleophile have extra electrons. It is drawn to negative charges (electron seeking). It is drawn to a positive charge (nucleus seeking). It attacks the substrate's nucleophilic core, causing an electrophilic reaction. It attacks the substrate's electrophilic core,
causing a nucleophilic reaction. It accepts electron pairs. (Acid Lewis) It is a donor of electron pairs. (Lewis base) E.g: H+, NO2+, BF3, etc. E.g: OH-, Cl-, CN-, etc. Ques: Write the electrophilic substitution reaction mechanism for benzene with an example. (5 marks) Ans: Electrophilic substitution reactions take place in three phases, which are as
follows: Generation of an electrophile (a), formation of a carbocation (an intermediate), and removal of a proton from the intermediate (b). The atom linked to the ring is replaced by an electrophile in electrophilic aromatic substitution processes. Aromatic nitration, sulphonation, and Friedel-Crafts reactions are examples of these reactions. The
aromaticity of benzene is not altered during the process. As a result, the spontaneity of these reactions is quite great. Mechanism of Electrophilic Substitution on Benzene(nitration) Nitrobenzene is produced when benzene is treated with concentrated nitric acid in the presence of concentrated sulfuric acid at 323-333K. This electrophilic substitution
process is known as benzene nitration. STEP 1: Generation of Electrophile The first step is to combine HNO3 and H2S0O4 to produce a powerful electrophile, the nitronium ion. After accepting a proton from H2504, HNO3 dissociates to generate the nitronium ion NO+2. STEP 2: Formation of Arenium ion The produced electrophile NO+2 attacks the
benzene ring, forming a positively charged cyclohexadienyl cation, commonly known as arenium ion, with onesp3 hybridised carbon. Through resonance, the positive charge is distributed over all three carbon atoms, making the ring somewhat stable. STEP-3: Removal of the proton In the penultimate step, the arenium ion loses its proton from the sp3
carbon, resulting in the synthesis of nitrobenzene. Check-Out:

What is electrophilic substitution reaction with example. What is electrophilic elimination reaction. What is electrophilic substitution reaction. What is electrophilic and nucleophilic reaction. What is
electrophilic substitution reaction of benzene. What is the order of electrophilic substitution reaction. What is electrophilic reaction with example. What is electrophilic aromatic substitution reaction. What is
electrophilic addition reaction. What is the mechanism of electrophilic addition reaction. What is electrophilic reaction class 11. What is aliphatic electrophilic substitution reaction. What is electrophilic
substitution reaction in haloarenes. What is electrophilic and nucleophilic substitution reaction. What is the intermediate in electrophilic addition reaction.



