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SURVEY ON ARYL COMPOUNDS
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ABSTRACT 

In  this  survey study ,  explanation about  aryl  and aromatic compounds , reactions  ,  preparati

,examples. Examining all the reagents that could affect the rate gives us the composition of the re

explain (how the reaction occurs), position of reaction
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INTRODUCTION 

Benzene is unusually stable because of electron delocalization .Compounds with unusually

energies, suchas benzene, are called aromatic compounds

Hukel  Rules 

For a planar, cyclic compound to be aromatic, its uninterrupted

n is anwhole number 
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study ,  explanation about  aryl  and aromatic compounds , reactions  ,  preparati

. Examining all the reagents that could affect the rate gives us the composition of the re

), position of reaction, mono and bicyclic compounds  

Naphthaline, Aryl, Attack, Benzene  

Benzene is unusually stable because of electron delocalization .Compounds with unusually

benzene, are called aromatic compounds 

For a planar, cyclic compound to be aromatic, its uninterrupted  p cloud must contain (4

Figure 1 

Figure 2 
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Education, Iraq 

study ,  explanation about  aryl  and aromatic compounds , reactions  ,  preparations , nomenclature 

. Examining all the reagents that could affect the rate gives us the composition of the reacting state. Then we 

Benzene is unusually stable because of electron delocalization .Compounds with unusually large resonance 

cloud must contain (4n + 2) p electrons, where 
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Examples for Aromatic Compounds (

 

 

Examples for Aryl  Compounds ( More 

The Following Five Rules Summarize

• Activating substituents are ortho

• Ortho, para directors, except for alkyl, aryl, and vinyl groups, have nonbonding electrons on the atom attached to 

the aromatic ring.  

                                                                                                                                                                               

                                                                                                                             

Aromatic Compounds (Mono Ring) 

Figure 3 

Figure 4 

Figurer 5 

Figure 6 

yl  Compounds ( More than One Ring) 

Figure 7 

Following Five Rules Summarize 

ortho, para directors.  

directors, except for alkyl, aryl, and vinyl groups, have nonbonding electrons on the atom attached to 
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• Deactivating substituents are meta directors.  

• Meta directing groups have at least a partial positive charge on the atom that bonds to the ring carbons.  

• Halogens are an exception to the above rules. They are deactivating, but are ortho, para directing groups, and they 

have nonbonding electrons. 

  

     

Figure 8 
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Reactions  of Aromatic Compounds ( Substitution)

 

 

 

                                                                                                                                                                               

                                                                                                                             

Compounds ( Substitution) 

Figure 9 

Figure 10 

Figure 11 

Figure: 12 

Figure 13 
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Friedel-Crafts Alkylation reaction

limitation of the Friedel-Crafts alkylation is that it does not reliably produce a monoalkyl benzene. The reaction produces a 

slightly activated aromatic ring, which then undergoes a second alkylation at a higher rate than does benzen

Friedel-Crafts Acylation Reaction 

                                                                                                                                                           

                                                                                                                             

Figure 14 

Figure 15 

Figure 16 

lkylation reaction: alkyl group will rearrange to form the more stable 

Crafts alkylation is that it does not reliably produce a monoalkyl benzene. The reaction produces a 

slightly activated aromatic ring, which then undergoes a second alkylation at a higher rate than does benzen

Figure 17 

Figure 18 

                                                      115 

  
                                                                                                                                               editor@tjprc.org 

 

 

 

alkyl group will rearrange to form the more stable carbocation. A second 

Crafts alkylation is that it does not reliably produce a monoalkyl benzene. The reaction produces a 

slightly activated aromatic ring, which then undergoes a second alkylation at a higher rate than does benzene. 
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Figure 19 

Figure 20 

Figure 21 

 

Figure 22 

Figure 23 
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Figure 24 

 

 

Figur 25 

Phenol  is an example of an  ortho,  para director with nonbonding electrons. In a nitration substitution reaction of 

phenol, both the  ortho  sigma complex and the para  sigma complex have four resonance contributors. In the fourth one, 

the oxygen contributes a pair of nonbonding electrons to the electron deficient carbon to form a carbon—oxygen double 

bond. All the atoms in this resonance contributor have an octet of electrons, so this contributor is more stable than the other 

three. 

 

Figure 26 

 

 

Figure 27 

 

In the nitration of bromobenzene for example, the bromine deactivates the ring causing the reaction to be 20 times 

slower than the nitration of benzene. The primary products are o-bromonitrobenzene and p-bromonitrobenzene 

 

Figure 28 
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The methoxy group is an activating ortho, para directing group. Thus, you will get a mixture of ortho and para 

substitution. Because the oxygen is small, the ortho product will likely predominate. In this case, the electrophile will 

rearrange to form a secondary carbocation. Thus, the product is an isopropyl-substituted anisole. 

 

Figure 29 

The ester functional group is a deactivating meta directing group. Thus, the product will have a nitro group 

substituted meta to the ester group. 

 

Figure 30 

The most common reaction that chemists use to reduce the carbonyl group to an alkyl group is the Clemmensen 

reduction. A Clemmensen reduction reaction involves heating the ketone with a zinc-mercury amalgam in concentrated 

HCl. Many ketones that are stable in hot acids are reduced by the Clemmensen reduction. 

 

Figure: 31 

 

 

Figure 32 

 

Wolff-Kishner Reduction:  The procedure for a Wolff-Kishner reduction involves heating the ketone with 

hydrazine (NH2NH2) and potassium hydroxide in a high boiling alcohol solvent. The Wolff-Kishner reduction works with 

a variety of ketones and aldehydes that are stable in hot, concentrated base. 

 

Figure 33 
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Figure 34 

Figure 35 

Figure 36 

Figure 37 

Figure 38 

Figure 39 
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Substitution Reactions on Aromatic Compounds

 

                                                                                                                                                                               

                                                                                                                             

Figure 40 

Figure 41 

Figure 42 

Figure 43 

Substitution Reactions on Aromatic Compounds  

Figure 44 

                                                                                        Nagham Mahmood Aljamali 

  
                                                                                                                                               editor@tjprc.org 

 

 

 

 

 



Survey on Aryl Compounds                                                                                                                                                                                               121 

  
www.tjprc.org                                                                                                                                                editor@tjprc.org 

 

Figure 45 

 

 

Figure 46 

 

In alkyl benzenes, the ortho- and para-H atoms or the benzyl CH atoms can be replaced by Br2. Chemo selective 

substitutions in the ortho- and para-positions succeed at low temperature  in the presence of a catalyst 

 

Figure 47 

 

Chemoselective substitutions with Br2 in the benzyl position are possible using radical chemistry 

 

Figure 48 
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Figure 49 

 

 

Figure 50 

 

aromatic compounds can be sulfonated only with fuming rather than concentrated sulfuric acid: 

 

Figure 51 

Still more strongly deactivated aromatic compounds are nitrated with hot HNO3 /H2SO4  or   with a mixture of 

fuming nitric acid and concentrated sulfuric acid: 

 

Figure 52 

Azo compounds, such as those examples , can be reduced to aromatic amino:
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Figure 53 

 

 

Figure 54 

 

 

Figure 55 

 

Figure 56 

 

 

Figure 57 
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Figure 58 

 

 

Figure 59 

 

 

Figure 60 

 

 

Figure 61 

 

 

Figure 62 

 

Figure 63 

 

Friedel–Crafts Alkylations with Multiply Chlorinate d Methanes 

If CH2Cl2/AlCl3 is used as electrophile in the Friedel–Crafts alkylation, a benzyl chloride is first produced. However, this 

compound is itself a Friedel–Crafts electrophile, and, in the presence of AlCl3, it benzylates unconsumed starting material 

immediately. As a result, one has linked two aromatic rings with a CH2 group:
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Figure 64 

If the activated aromatic compound reacts with a mixture of formalin, concentrated 

Hydrochloric acid, and ZnCl2, the result is a so-called chloromethylation (Figure 5.29). The stable reaction 

product is a primary benzyl chloride. This reaction is initiated by an electrophilic substitution by protonated formaldehyde; 

it is terminated by an SN1 reaction in which a chloride ion acts as the nucleophile. 

Phenols are such good nucleophiles that protonated carbonyl compounds functionalize two phenol molecules. The 

first phenol molecule reacts in an Ar-SE reaction by the carboxonium ion formed in an equilibrium reaction. Subsequently, 

the second equivalent of phenol becomes the substrate of a Friedel–Crafts alkylation. The electrophile is the benzyl cation 

that is formed from the initially obtained benzyl alcohol and the acid.  

 

 

Figure 65 

 

 

Figure 66 
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Substitution Reactions on Aromatic Compounds 

 

Figure 67 

 

 

Figure 68 

 

 

Figure 69 

 

 

Figure 70 

 

Figure 71 
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Figure 72 

Both the ester and the nitro groups are deactivating meta directors. Because they are meta to each other, they both 

direct towards the same site on the ring 

 

Figure 73 

Because of the nonbonding electrons on the nitrogen attached to the ring, the amide group is a strongly activating 

ortho, para director. The chlorine is a weakly deactivating ortho, para director. Thus, the sites ortho to the amide group 

are more reactive than the sites ortho to the chlorine. 

 

Figure 74 

The —OH group is a much stronger activating group than the —CH3 group, so the —OH group directs the 

position of the nitro group. 

 

Figure 75 

Substitution on Polycyclic Arenes  

Polycyclic aromatic hydrocarbons also undergo electrophilic aromatic substitution reactions with the same 

reagents that react with benzene and the benzene derivatives. In terms of relative rate of reaction, most polycyclic 

aromatics react more rapidly than benzene. Because they lack the symmetry of benzene, the product mixture from 

reactions with polycyclic aromatic hydrocarbons is usually more complex than the product mixture from a similar reaction 

with benzene.  

Naphthalene, a ten carbon bicyclic aromatic hydrocarbon, has two positions available for attack by the 

electrophile in a nitration reaction. These positions are on C1 and C2. For both positions, naphthalene has four equivalent 

sites around the two rings. 
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Figure 76 

 

 

Figure 77 

 

Sandmeyer  Reaction:Aryldiazonium salts react according to other mechanisms to form substitution products  

 

Figure 78 

 

Two suitably positioned nitro groups make the halogen-bearing carbon atom in 2,4-dinitrohalobenzenes a favored 

point of reaction for nucleophilic substitution reactions. Thus, 2,4- dinitrophenyl hydrazine is produced from the reaction 

of 2,4-dinitrochlorobenzene with hydrazine 

 

Figure 79 

 

Figure 80 
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Figure 81 

 

 

Figure 82 

Substitution Reactions 

 

Figure 83 

 

 

Figure: 84 

 

 

Figure 85 
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Figure 86 

Benzyne :Although aryl halides without electron-withdrawing substituents also undergo nucleophilic substitution 

reactions, they require extreme conditions or very strong bases. For example the commercial “Dow process” used for 

making phenol involves heating chlorobenzene with sodium hydroxide at 350oC. 

 

 

Figure 87 

Formation of benzyne by  Elimination step then addition step 

 

Figure 88 

 

 

Figure 89 

 

 

Figure 90 
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Figure 91 

Benzyne is also a very reactive dienophile in a Diels-Alder reaction. The benzyne is prepared via a Grignard 

reagent, although an organolithium works as well. o-Bromofluorobenzene, when treated with magnesium, first forms the 

Grignard from the bromide. The bromine is more reactive than the fluorine in a Grignard reaction. The Grignard then loses 

FMgBr to form the benzyne. Because benzyne is so reactive, the benzyne must be generated in the presence of a diene, so 

it can undergo a Diels-Alder reaction. 
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