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9
The language of organic 
chemistry 
  

9.1 Why are organic compounds important? 
• Organic chemistry is the study of carbon compounds. 

• Organic molecules are central to life. 

• Organic chemists prepare synthetic compounds in the laboratory. 

9.2 Drawing organic compounds 
• Organic compounds are drawn using full structural formulae, condensed 

structures, and skeletal structures. 

• The three-dimensional structure of molecules is represented using hashed–
wedged notation. 

• Skeletal structures are generally preferred with important parts of the 
molecule drawn in full. 

9.3 Carbon frameworks and functional groups 
• Organic compounds are classified by their functional groups.  

• A functional group is a group of atoms in a compound that is responsible for 
the characteristic chemical reactions of the compound. 

9.5 Hydrocarbons 
• Organic compounds are classified by their functional groups, which are 

groups of atoms that give the compound characteristic chemical properties. 

• The IUPAC names of organic compounds are determined from the longest 
continuous carbon chain, called the parent chain. A prefix is added before the 
parent name to indicate any substituents. These are listed in alphabetical order 
and their positions given by numbers. A functional group suffix is included 
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after the parent name to indicate the major functional group: -ane for alkane; -
ene for alkene; and -yne for alkyne. 

• A compound can have systematic (IUPAC) and common names, but a name 
must specify only one compound. 

• A primary carbon atom is bonded to one other carbon atom, a secondary 
carbon is bonded to two carbons, a tertiary carbon is bonded to three carbons, 
and a quaternary carbon is bonded to four carbons. 

9.6 Functional groups containing one or more heteroatoms 
• Important functional groups containing a single heteroatom include 

halogenoalkanes, alcohols, phenols, ethers, thiols, amines, enamines, and 
nitriles. 

• The general formulae and IUPAC names of the most important functional 
groups containing one heteroatom are shown in the table. 

 

Compound class General formula IUPAC name 

Halogenoalkane RX Haloalkane 

Alcohol ROH Alkanol 

Ether ROR Alkoxyalkane 

Thiol RSH Alkanethiol 

Amine RNH2, R2NH, R3N Alkanamine 

Nitriles RCN Alkanenitrile 

 

• Related functional groups containing more than one heteroatom include 
1,1-diols, hemiacetals, acetals, thioacetals, nitro compounds (nitroalkanes or 
nitrobenzenes, RNO2 or ArNO2), diazonium ions, and azo compounds. 

9.7 Functional groups containing carbonyl groups 
• All carbonyl compounds contain the C=O group. 

• Aldehydes, ketones, and carboxylic acids are named from the parent alkane. 

• Acyl halides, acid anhydrides, esters, and amides are named from the parent 
carboxylic acid. 

• Cyclic esters are known as lactones and cyclic amides as lactams. 

• Imines, oximes, and hydrazones have a C=N rather than a C=O double bond. 
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• Amides, imides, carbamates, and ureas all contain the N–C=O group. 

 

Compound class General formula IUPAC name 

Aldehyde RCHO Alkanal 

Ketone RCOR Alkanone 

Carboxylic acid RCO2H Alkanoic acid 

Acyl chloride or bromide RCOCl or RCOBr Alkanoyl chloride or bromide 

Acid anhydride (RCO)2O Alkanoic anhydride 

Ester RCO2R Alkyl alkanoate 

Amide RCONR2, RCONHR, RCONH2 Alkanamide 

 

9.8 Naming compounds with more than one functional group 
Organic compounds with more than one functional group are named as follows. 

1 Find the longest carbon chain and name this as the parent alkane. 

2 Identify the major functional group and replace -ane with a suffix (see Table 
9.3). 

3 Number the chain starting nearest the major functional group. 

4 Identify any substituents, including minor functional groups on the chain and 
their number. The names and numbers are given in the prefix in alphabetical 
order. 

 
 
 

Learning outcomes 

By the end of this chapter you should be able to do the following. 

• Draw the structures of organic molecules in different ways, using full 
structural, condensed, and skeletal structures and hashed–wedged notation. 

• Recognize and use common abbreviations in chemical structures (Table 9.4). 
This includes the use of R and Ar to represent alkyl and aryl groups, 
respectively. 
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Table 9.4 Common abbreviations 

Abbreviation Name Substituent 

Ac Acetyl CH3CO– 
Bn Benzyl PhCH2– 
Bu Butyl CH3CH2CH2CH2– 
iBu Isobutyl (CH3)2CHCH2– 
tBu tert-Butyl (CH3)3C– 
Bz Benzoyl C6H5CO– 
Et Ethyl CH3CH2– 
Me Methyl CH3– 
Ph Phenyl C6H5– 
Pr Propyl CH3CH2CH2– 
iPr Isopropyl (CH3)2CH– 

 

• Recognize important organic functional groups (see Section 9.3, p.413). 

• Name organic compounds using IUPAC nomenclature. 

• Know the common names for a number of well-known organic solvents and 
reagents that have been accepted into the IUPAC system (Table 9.5). 

• Classify carbon atoms as primary, secondary, tertiary, or quaternary. 

Table 9.5 Names and condensed structures for some well-known compounds 

Common name IUPAC name Condensed structure 

Acetaldehyde Ethanal CH3CHO 
Acetic acid Ethanoic acid CH3CO2H 
Acetone Propanone CH3COCH3 
Acetonitrile Ethanenitrile CH3CN 
Acetyl chloride Ethanoyl chloride CH3COCl 
Acetylene Ethyne HC≡CH 
Aniline Phenylamine C6H5NH2 
Anisole Methoxybenzene C6H5OCH3 
Benzaldehyde Benzenecarbaldehyde C6H5CHO 
Benzoic acid Benzenecarboxylic acid C6H5CO2H 
Chloroform Trichloromethane CHC13 
Dimethylformamide N,N-Dimethylmethanamide (H3C)2NCHO 
Ethyl acetate Ethyl ethanoate CH3CO2CH2CH3 
Formaldehyde Methanal HCHO 
Phenol Hydroxybenzene C6H5OH 
Toluene Methylbenzene C6H5CH3 
ortho-Xylene 1,2-Dimethylbenzene 1,2-(CH3)2C6H4 




