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CChheemm  22332233 Study Sheet #9 Topic : Benzene
Aromaticity and Reactions

 Reference : McMurry chpt.15-16

I. Nomenclature pages : 561-563
(i) There are many aromatic compounds with trivial names e.g. toluene, naphthalene etc.
(ii) For monosubstituted benzenes typically the compound is named simply by appending the suffix 

benzene  to the name of the substituent e.g. ethylbenzene, bromobenzene, etc.
(iii ) If the attached alkyl group has more than six carbons identify the benzene substituent using the 

term phenyl  prefixed by its number on the carbon chain e.g. 2-phenylheptane
(iv) Disubstituted benzenes use the prefixes ortho  for 1,2 substution ; meta  for 1,3 substution ; and 

para  for 1,4 substitution e.g. ortho-dibromobenzene
(v) Polysubstituted benzenes use a numbering system e.g. 1-chloro-2,4-dinitrobenzene

II. Structure and Aromaticity pages: 564-577
(i) To account for the observed properties of benzene Kekule a structure composed of two rapidly 

interconverting 1,3,5-cyclohexatrienes. While this accounts for the basic geometry of benzene i.e. 
a planar ring with angles of approx. 120o and only one C-C bond of 1.395 Å, it fails to account 
for benzenes unusual stability, and its tendency to give substitution, not addition, reactions.

(ii) Benzene is best explained as a hybrid  structure of the two possible resonance forms, often 
depicted as a circle inscribed in a hexagon. This possibility of resonance accounts for the stability 
of benzene, compouted to be just over 30 kcal mol-1- this stability is due to aromaticity .

(iii) Huckel's Rule  states that a molecule will be aromatic only if it is a planar, monocyclic system 
with a conjugated Π-system of p-orbitals and if this delocalized Π-system contains 4n+2 Π 
electrons, where n = 0, 1, 2, 3 etc.

e.g. Benzene (C6H6)  - aromatic Cyclopentadienyl anion (C5H5-)  - aromatic
Cyclobutadiene (C4H4)  - anti-aromatic Cycloheptatrienyl cation (C7H7+) aromatic
Cyclodecapentaene (C10H10) - non-aromatic

Pyridine (C5H5N)  - aromatic Naphthalene (C10H8)  - aromatic
Pyrolle (C4H5N)  - aromatic
Furan (C4H4O)  - aromatic

III. Electrophilic Aromatic Substitution pages : 593-605
(i) Halogenation - to give halobenzenes
(ii) Nitration - to give nitrobenzene
(iii) Friedel-Crafts Alkylation - to give alkyl benzenes
(iv) Friedel-Crafts Acylation - to give aromatic ketones

IV. Substituent Effects, Reactivity and Orientation pages : 605-616
Substituent Reactivity Orientation Indu ctive Effect Resonance

OMe, OH, NH2 Strongly Activating ortho, para Weak effect Strong effect

Me, Ph, R Activating ortho, para Strong effect No effect

F, Cl, Br, I Weakly Deactivating ortho, para Strong effect Weak effect

CHO, COOH, NO2 Deactivating meta Strong effect Strong effect


