
 

Chemistry of those substances which are closely related to the metabohsm of living  

organisms is, in general, much more complex than the chemistry of inorganic  

substances. A distinction was  made  between  organic  and  inorganic chemistry  in  

the  early history  of  chemistry,  the  former  being  restricted  to  the study of the  

various  chemical products  obtainable  from  living   sources.  

It was believed that these substances differed fundamentally from the compounds  of  

inorganic chemistry by the  possession of some "vital  principle". In 1828 Wöhler 

showed that this was not true when he obtained a typical organic substance (urea) 

from an inorganic  source  (ammonium  cyanate). 

THE  CONSTITUTIONAL FORMULAE OF ORGANIC COMPOUNDS  

Owing to the complexity of the molecules of organic compounds, molecular 

formulae are inadequate representations of their  chemical behaviour. The 

arrangements  of  the  atoms  within the  molecules  are as important  as the  total  

numbers  of  the  various atomic  species  present  and  it  is  necessary  to  set  out  

the  arrangements  if  the  whole  chemical  behaviour  is  to  be  understood.  

Graphic formulae reveal how each atom is chemically united, each univalent 

bond between the atoms being represented by a stroke on the paper. Thus the  

quadrivalent carbon atom with four equal covalencies, and the simplest  hydrocarbon  

(methane)  are represented  thus  (I  and  II). The next hydrocarbon (ethane) has the 

molecular formula C2H6 and the only arrangement of the athoms in the ethane 

molecule which is consistent with quadrivalent carbon atom and the univalent 

hydrogen atom is represented by formula (III). 

(III) 

The higher members of the paraffin series are formed by linkage of carbon to 

carbon (propane C3H8 and butane C4H10) 

 
 

These formulae reveal that chains of carbon atoms can be built up by the bonding of 

carbon to carbon and such chains  are important in most organic compounds. This  

fact enables  the  writing  of  the graphic  formulae  to  be  simplified  by  writing  the  

atoms attached to each carbon atom immediately after its symbol (C) and 

representing  the  carbon-carbon bond by  a  point (·) instead of a stroke. 

 
 



Formulae of this type which show, in adequate detail, the arrangement of the different 

atoms in the molecule are called constitutional formulae or structural formulae.   

HOMOLOGOUS SERIES: FUNCTIONAL GROUPS 

The molecular formulae of the above four hydrocarbons differ from one  another in 

the lengths  of  the  carbon chains; each differs from its neighbours  by CH2. These 

hydrocarbons constitute an example of a homologous series, which is defined as: a 

series of organic compounds possessing similar chemical properties, whose 

molecular formulae show a constant difference of CH2 from member to member 

as the series is ascended. 

 

 

 
 

International Union of Pure and Applied Chemistry (IUPAC). 

 

Alkanes. The saturated open-chain (acyclic) hydrocarbons (CnH2n+2) have names 

ending in -ane. The first four members have the trivial names methane (CH4 ), ethane 

(CH3-CH3) or C2H6), propane (C3H8), and butane (C4H10). For the remainder of the 

alkanes, the first portion of the name is derived from the Greek prefix (see Table 



11.4) that cites the number of carbons in the alkane followed by -ane with elision of 

the terminal -a from the prefix, as shown in Table 1.1. 

 

 
 For branching compounds, 1) the parent structure is the longest continuous chain 

present in the compound. Consider the compound to have been derived from this 

structure by replacement of hydrogen by various alkyl groups. 2) Arabic number 

prefixes indicate the carbon to which the alkyl group is attached. 3) Start 

numbering at whichever end of the parent structure that results in the lowest-

numbered locants. 4) The arabic prefixes are listed in numerical sequence, 

separated from each other by commas and from the remainder of the name by a 

hyphen. 

5) If the same alkyl group occurs more than once as a side chain, this is indicated by 

the prefixes di-, tri-, tetra-, etc. Side chains are cited in alphabetical order (before 

insertion of any multiplying prefix). The name of a complex radical (side chain) is 

considered to begin with the first letter of its complete name.  

6) Where names of complex radicals are composed of identical words, priority for 

citation is given to that radical which contains the lowest-numbered locant at the first 

cited point of difference in the radical.  

7) If two or more side chains are in equivalent positions, the one to be assigned the 

lowest-numbered locant is that cited first in the name. The complete expression for 

the side chain may be enclosed in parentheses for clarity or the carbon atoms in side 

chains may be indicated by primed locants. 

8) If  hydrocarbon  chains  of  equal  length  are  competing  for  selection  as  the  

parent, the choice goes in descending order to  

(1) the chain that has the greatest number of side chains, 

(2) the chain whose side chains have the lowest-numbered locants,  

(3) the chain having the greatest number of carbon atoms in the smaller side chains, 

or (4) the chain having the least-branched side chains. 

 



 

 
 



 
These trivial names may be used for the unsubstituted hydrocarbons only: 

 

 
 

Univalent radicals derived from saturated unbranched alkanes by removal of 

hydrogen from a terminal carbon atom are named by adding -yl in place of -ane to 

the stem name. 

Thus the alkane ethane becomes the radical ethyl. These exceptions are permitted 

forunsubstituted radicals only: 

 

 
 

Note the usage of the prefixes iso-, neo-, sec-, and tert-, and note when italics are 

employed. Italicized prefixes are never involved in alphabetization, except among  

themselves; thus sec-butyl would precede isobutyl, isohexyl would precede isopropyl, 

and sec-butyl would precede tert-butyl. 



Examples of alkane nomenclature are 

 
 

 

 



 

 

 

 

 



 

 
 

 

 



 
Substitutive Nomenclature. The first step is to determine the kind of characteristic 

(functional) group for use as the principal group of the parent compound. A 

characteristic group is a recognized combination of atoms that confers 

characteristic chemical properties on the molecule in which it occurs. Carbon-to-

carbon unsaturation and heteroatoms in rings are considered nonfunctional for 

nomenclature purposes. Substitution means the replacement of one or more 

hydrogen atoms in a given compound by some other kind of atom or group of 

atoms, functional or nonfunctional. In substitutive nomenclature, each substituent 

is cited as either a prefix or a suffix to the name of the parent (or substituting 

radical) to which it is attached; the latter is denoted the parent compound (or parent 

group if a radical). 

In Table 1.2 are listed the general classes of compounds in descending order of 

preference for citation as suffixes, that is, as the  parent or characteristic compound. 

When oxygen is replaced by sulfur, selenium, or tellurium, the priority for these 

elements is in the descending order listed. The higher valence states of each element 

are listed before considering the successive lower valence states. Derivative groups 

have priority for citation as principal group after the respective parents of their 

general class. 

 
Structure 1 contains an ester group and an ether group. Since the ester group has 

higher priority, the name is ethyl 2-methoxy-6-methyl-3-cyclohexene-1-carboxylate. 

Structure 2 contains a carbonyl group, an hydroxy group, and a bromo group. The 

latter is never a suffix. Between the other two, the carbonyl group has higher priority, 

the parent has -one as suffix, and the name is 4-bromo-1-hydroxy-2-butanone. 

Classification of carbon substitution 

A carbon atom is classified as primary (1), secondary (2), tertiary (3) and quaternary 

(4) depending on the number of carbon atoms bonded to it. 

 



Table 1.2. Characteristic Groups for Substitutive Nomenclature 

 

 
 

 



 
Examples of trivial nomenclature 

 

 
 

 
 

 



ISOMERISM 

If  two  or  more  compounds  possess  the  same  molecular  formula, but  differ  in  

structure  or  in  the  arrangement   of  their   functional groups in space, they are said 

to be isomeric,  or to exhibit  isomerism.  

Isomers generally differ from each other in both chemical and physical   

properties,   but   optical isomers differ only in optical properties,  and  crystalline 

structure in a few cases.  

Two main types of isomerism are possible, structural where similar groups are 

arranged differently on a chain or nucleus, or where the basic structure and  

functional groups  may differ, and  

spatial   or  stereoisomerism   where  the  same groups are linked to the same  carbon  

atoms,  but  with a different  arrangement,  relative to each  other, in space. 

I.  

 

 
 

 

 



 

 

II.  

 

 
 

 

 
 

 



 
 

 

 

Exersises 
1). Define and write notes on the following terms: (a)  Optical  isomers, (b) Racemic   

mixture, (e)  Geometrical  isomers. 

2) An organic compound, containing only carbon, hydrogen and oxygen, on complete 

combustion gave the following data: 0.116 g gave 0.264 g  carbon  dioxide  and 0.108 

g  water. A further 0.210 g gave 81.1 ml of vapour at S.T.P. Calculate the molecular 

formula of the compound and write structural formulae for the   possible isomers. 

3) Write the structural formulae of the compounds which are produced by the 

replacement of one or two atoms in a molecule of ethane by bromine. 


