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•  The	IUPAC	system	–	systema-c	naming	of	compounds		

•  IUPAC	name	includes:	

–  Parent	name	(longest	carbon	chain)	
–  Names	of	subsLtuents	
–  LocaLon	of	subsLtuents	
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4.2	IUPAC	Nomenclature	-	Alkanes	



1.  IdenLfy	the	parent	chain	-	the	longest	consecuLve	chain	of	
carbons	
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4.2	SelecLng	the	Parent	Chain	



1.  IdenLfy	the	parent	chain	-	the	longest	consecuLve	chain	of	
carbons	
	If	there	is	more	than	one	possible	parent	chain,	choose	the	one	
	with	the	most	subsLtuents	aSached		
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4.2	SelecLng	the	Parent	Chain	

134   CHAPTER  4   Alkanes and Cycloalkanes

Names produced by IUPAC rules are called systematic names. There are many rules, and we 
cannot possibly study all of them. The upcoming sections are meant to serve as an introduction to 
IUPAC nomenclature.

Selecting the Parent Chain
The first step in naming an alkane is to identify the longest chain, called the parent chain:

Choose longest chain

In this example, the parent chain has nine carbon atoms. When naming the parent chain of a com-
pound, the names in Table 4.1 are used. These names will be used very often in this course. Parent 
chains of more than 10 carbon atoms will be less common, so it is essential to commit to memory at 
least the first 10 parents on the list in Table 4.1.

meth

eth

3 prop

4 but

5 pent

hex

7 hept

oct

9 non

dec

undec

dodec

tridec

tetradec

pentadec

eicos

triacont

tetracont

pentacont

hect

TABLE 4.1 PARENT NAMES FOR ALKANES

NUMBER OF 
CARBON ATOMS

PARENT NAME  
OF ALKANE

 
NUMBER OF 
CARBON ATOMS

PARENT NAME  
OF ALKANE

If there is a competition between two chains of equal length, then choose the chain with the 
greater number of substituents. Substituents are branches connected to the parent chain:

Correct
(3 substituents)

Incorrect
(2 substituents)

The term “cyclo” is used to indicate the presence of a ring in the structure of an alkane. For 
example, these compounds are called cycloalkanes:

Cyclopropane Cyclobutane Cyclopentane
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4.2	SelecLng	the	Parent	Chain	



1.  IdenLfy	the	parent	chain	-	the	longest	consecuLve	chain	of	
carbons	
	If	the	parent	chain	is	cyclic,	add	the	prefix	“cyclo”	

	
	
	
	
	
	
	
•  PracLce	with	Skillbuilder	4.1	
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4.2	SelecLng	the	Parent	Chain	



•  Prac-ce	the	Skill	4.1	–	IdenLfy	and	name	the	parent	in	each	of	the	
following	compounds	
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4.2	SelecLng	the	Parent	Chain	



2.  IdenLfy	and	name	the	subsLtuents	
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4.2	Naming	SubsLtuents	



2.  IdenLfy	and	name	the	subsLtuents	

Subs-tuents	end	in	yl	instead	of	ane.	
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4.2	Naming	SubsLtuents	



2.  IdenLfy	and	name	the	subsLtuents	
A	ring	can	be	either	a	parent	chain	or	a	subsLtuent	depending	on	the	
number	of	carbons	
	
	
	
	
	
	
	
	
•  PracLce	with	Skillbuilder	4.2		
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4.2	Naming	SubsLtuents	



2.  IdenLfy	and	name	the	subsLtuents	
–  For	subsLtuents	with	complex	branches	

1.  Number	the	longest	carbon	chain	WITHIN	the	subsLtuent.	Start	
with	the	carbon	aSached	to	the	parent	chain	

2.  Name	the	subsLtuent	(in	this	case	butyl)	
3.  Name	and	Number	the	subsLtuent’s	side	group	(in	this	case	2-

methyl)	
	 	The	name	of	the	subsLtuent	is	(2-methylbutyl)	

1	 2	 3 4	
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4.2	Naming	SubsLtuents	



2.  IdenLfy	and	name	the	subsLtuents	
–  Some	branched	subsLtuents	have	common	names	
–  Two	types	of	propyl	groups	
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4.2	Naming	SubsLtuents	



2.  IdenLfy	and	name	the	subsLtuents	
–  Some	branched	subsLtuents	have	common	names	
–  Three	types	of	butyl	groups	

	
•  PracLce	with	Skillbuilder	4.3	

Copyright	©	2017	John	Wiley	&	
Sons,	Inc.	All	rights	reserved.	 4-13	

4.2	Naming	SubsLtuents	



•  Carbons	in	the	parent	chain	have	to	be	numbered	

	
•  2-methylpentane	means	there	is	a	methyl	group	on	carbon	#2	of	

the	pentane	chain	
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4.2	Assembling	the	IUPAC	Name	



•  Guidelines	to	follow	when	numbering	the	parent	chain	

1.  If	ONE	subsLtuent	is	present,	number	the	parent	chain	so	that	
the	subsLtuent	has	the	lowest	number	possible	
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4.2	Assembling	the	IUPAC	Name	



•  Guidelines	to	follow	when	numbering	the	parent	chain	

2.  When	mulLple	subsLtuents	are	present,	number	the	parent	
chain	to	give	the	first	subsLtuent	the	lowest	number	possible	
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4.2	Assembling	the	IUPAC	Name	



•  Guidelines	to	follow	when	numbering	the	parent	chain	

3.  If	there	is	a	Le,	then	number	the	parent	chain	so	that	the	
second	locant	gets	the	lowest	number	possible	
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4.2	Assembling	the	IUPAC	Name	



•  Guidelines	to	follow	when	numbering	the	parent	chain	

4.  If	there	is	no	other	Le-breaker,	then	assign	the	lowest	
number	alphabeLcally	
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4.2	Assembling	the	IUPAC	Name	



•  Guidelines	to	follow	when	numbering	the	parent	chain	

–  The	same	rules	apply		for	cycloalkanes	
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4.2	Assembling	the	IUPAC	Name	



To	assemble	the	complete	name:	
	
1.  Put	the	#	and	name	of	each	subsLtuent	before	the	parent	

chain	name,	in	alphabe*cal	order	

5.  A	prefix	is	used	(di,	tri,	tetra,	penta,	etc.)	if	mulLple	
subsLtuents	are	idenLcal.			

	
	 	note:	“di”	or	“tri”	is	ignored	when	alphabeLzing	the	 	 		
	subsLtuents	
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4.2	Assembling	the	IUPAC	Name	



1.   Iden-fy	the	parent	chain		

2.   Iden-fy	and	Name	the	subs-tuents	

3.   Number	the	parent	chain;	assign	a	locant	to	each	subs-tuent	

4.   List	the	numbered	subs-tuents	before	the	parent	name	in	
alphabe-cal	order	
	
	

•  PracLce	with	SkillBuilder	4.4	
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4.2	IUPAC	Rules	-	Summary	



•  Following	the	rules,	we	can	name	the	following	compound:	

	 		
	

	 	1-tert-butyl-2-ethyl-4,4-dimethylcyclohexane	
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4.2	IUPAC	Rules	-	Summary	

1
2

345

6

Parent	name:		
cyclohexane	
	
Subs-tuents:	
1-tert-butyl	
2-ethyl	
4-methyl	
4-methyl	

4,4-dimethyl	



•  Bicyclic	compound	contains	two	fused	rings.		

•  To	name	a	bicyclic	compound,	include	the	prefix	bicyclo	in	front	
of	the	parent	name	
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4.2	Naming	Bicyclic	Compounds	



•  The	two	carbons	where	the	rings	are	
fused	are	bridgehead	carbons	

	
•  There	are	three	“paths”	connecLng	the	

bridgeheads.		Count	the	number	of	
carbons	in	each	path	to	name	the	
compound	

•  PracLce	with	Skillbuilder	4.5	
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4.2	Naming	Bicyclic	Compounds	

 4.2   Nomenclature of Alkanes   143

The problem is that this parent is not specific enough. To illustrate this, consider the following two 
compounds, both of which are called bicycloheptane:

Both compounds consist of two fused rings and seven carbon atoms. Yet, the compounds are 
clearly different, which means that the name of the parent needs to contain more information. 
Specifically, it must indicate the way in which the rings are constructed. In order to do this, we 
must identify the two bridgeheads, which are the two carbon atoms where the rings are fused 
together:

Bridgehead

Bridgehead

There are three different paths connecting these two bridgeheads. For each path, count the number 
of carbon atoms, excluding the bridgeheads themselves. In the compound above, one path has two 
carbon atoms, another path has two carbon atoms, and the third (shortest path) has only one carbon 
atom. These three numbers, ordered from largest to smallest, [2.2.1], are then placed in the middle 
of the parent, surrounded by brackets:

Bicyclo[2.2.1]heptane

These numbers provide the necessary specificity to differentiate the compounds shown earlier:

Bicyclo[2.2.1]heptaneBicyclo[3.1.1]heptane

If a substituent is present, the parent must be numbered properly in order to assign the correct 
locant to the substituent. To number the parent, start at one of the bridgeheads and begin numbering 
along the longest path, then go to the second longest path, and finally go along the shortest path. For 
example, consider the following bicyclic system:

CH3

1
2

3

4
5

6

7

8

In this example, the methyl substituent did not get a low number. In fact, it got the highest number 
possible because of its location. Specifically, it is on the shortest path connecting the bridgeheads. 
Regardless of the position of substituents, the parent must be numbered beginning with the longest 
path first. The only choice is which bridgehead will be counted as C1; for example:

Correct

1
2

3
4

56

7

8

CH3

Incorrect

1
2

3

4
5

6

7

8

CH3

Either way, the numbers begin along the longest path. However, we must start numbering at the 
bridgehead that gives the substituent the lowest possible number. In the example above, the correct 
path places the substituent at C6 rather than at C7, so this compound is 6- methylbicyclo[3.2.1]
octane.
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•  ISOMERS		
–  different	structures,	same	molecular	formula	

•  CONSTITUTIONAL	ISOMERS	
–  different	connecLvity	of	atoms	
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4.3	ConsLtuLonal	Isomers	



•  As	the	number	of	carbon	atoms	increases,	the	number	of	
consLtuLonal	isomers	increases	
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4.3	ConsLtuLonal	Isomers	



•  Be	able	to	recognize	different	structures	as	either	being	isomers,	
or	being	the	same	compound.	

•  You	can	test	if	structures	are	the	same	in	two	ways:	
1.  Flip	one	of	the	molecules	in	3D	space	and	rotate	around	its	

single	bonds	unLl	it	is	super-imposable	on	the	other	molecule	
2.  Name	them.	If	they	have	the	same	IUPAC	name,	they	are	the	

same	compound	
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4.3	ConsLtuLonal	Isomers	



180˚	rotaLon	along	the	C3	–	C4	bond	would	make	it	more	obvious	
these	two	compounds	are	the	same	
	

•  Following	IUPAC	rules	for	naming	yields	the	same	name	as	well	

•  PracLce	with	SkillBuilder	4.6	
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4.3	ConsLtuLonal	Isomers	


