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The IUPAC nomenclature of organic chemistry is a systematic way of naming organic chemical compounds as recommended by the International Union of Pure and Applied Chemistry (IUPAC). Ideally, every organic compound should have a name from which an unambiguous structural formula can be drawn. There is also a IUPAC nomenclature of inorganic chemistry.

In IUPAC nomenclature, a number of prefixes, suffixes and infixes are used to describe the type and position of functional groups in the compound.

For many compounds, naming can begin by determining the name of the parent hydrocarbon and by identifying any functional groups in the molecule that distinguish it from the parent hydrocarbon. The numbering of the parent alkane is used, as modified, if necessary, by application of the Cahn Ingold Prelog priority rules in the case that ambiguity remains after consideration of the structure of the parent hydrocarbon alone. The name of the parent hydrocarbon is modified by the application of the highest-priority functional group suffix, with the remaining functional groups indicated by numbered prefixes, appearing in the name in alphabetical order from first to last.

In many cases, lack of rigor in applying all such nomenclature rules still yields a name that is intelligible — the aim, of course, being to avoid any ambiguity in terms of what substance is being discussed.

For instance, strict application of CIP priority to the naming of the compound

NH2CH2CH2OH

would render the name as 2-aminoethanol, which is preferred. However, the name 2-hydroxyethanamine unambiguously refers to the same compound.

How the name was constructed:

1. There are two carbons in the main chain; this gives the root name "eth". 

2. Since the carbons are singly-bonded, the suffix begins with "an". 

3. The two functional groups are an alcohol (OH) and an amine (NH2). The alcohol has the higher atomic number, and takes priority over the amine. The suffix for an alcohol ends in "ol", so that the suffix is "anol". 

4. The amine group is not on the carbon with the OH (the #1 carbon), but one carbon over (the #2 carbon); therefore, we indicate its presence with the prefix "2-amino". 

5. Putting together the prefix, the root and the suffix, we get "2-aminoethanol". 

There is also an older naming system for organic compounds known as common nomenclature, which is often used for simple, well-known compounds, and also for complex compounds whose IUPAC names are too complex for everyday use.

Alkanes
Straight-chain alkanes take the suffix "-ane" and are prefixed depending on the number of carbon atoms in the chain, as given by the following table:

	No. C’s
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	15

	Prefix
	Meth
	Eth
	Prop
	But
	Pent
	Hex
	Hept
	Oct
	Non
	Dec
	Undec
	Dodec
	Pentadec


For example, the simplest alkane is CH4 methane, and the nine-carbon alkane CH3(CH2)7CH3 is named nonane.
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Cyclic alkanes are simply prefixed with "cyclo-", for example C4H8 is cyclobutane and C6H12 is cyclohexane.

alkylBranched alkanes are named as a straight-chain alkane with attached  groups. They are prefixed with a number indicating the carbon the group is attached to, counting from the end of the alkane chain. Infixed is the name of the substituent, as for alkanes in the table above, plus "-yl". For example, (CH3)2CHCH3, commonly known as isobutane, is treated as a propane chain with a methyl group bonded to the middle (2) carbon, and given the systematic name 2-methylpropane. Numbers may be dropped when there is no ambiguity, so 2-methylpropane is just methylpropane. (1-methylpropane would be identical to butane.)
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If there is ambiguity in the position of the substituent, depending on which end of the alkane chain is counted as "1", then numbering is chosen so that the smallest number is used. For example, (CH3)2CHCH2CH3 (isopentane) is named 2-methylbutane, not 3-methylbutane. Since this resolves the ambiguity, the number is again dropped in this case.
If there are multiple side-branches of the same size alkyl group, their positions are separated by commas and the group prefixed with di-, tri-, tetra-, etc., depending on the number of branches (e.g. C(CH3)4 2,2-dimethylpropane). If there are different groups, they are added in alphabetical order, separated by commas or hyphens: 3-ethyl-4-methylhexane. The longest possible main alkane chain is used; therefore 3-ethyl-4-methylhexane instead of 2,3-diethylpentane, even though these describe equivalent structures. The di-, tri- etc. prefixes are ignored for the purpose of alphabetical ordering of side chains (e.g. 3-ethyl-2,4-dimethylpentane, not 2,4-dimethyl-3-ethylpentane). If multiple chains of the longest possible length exist, the chain that has a larger number of branch points is the chain that is used.

Subsidiary branches off a side-chain are prefixed according to a secondary numbering system specific to that side branch, numbering from the point of attachment to the main chain, and then the whole side-branch is parenthesised and treated as a single substituent. For example, 4-(1-methylethyl)octane is an octane chain with a side chain bonded to the 4th carbon, the side chain consisting of an ethyl group with a methyl group attached to the carbon closest to the main chain.

Alkenes and Alkynes



Alkenes are named for their parent alkane chain with the suffix "-ene" and an infixed number indicating the position of the double-bonded carbon in the chain: CH2=CHCH2CH3 is but-1-ene. Ethene (ethylene) and propene (propylene) do not require infixed numbers, since there is no ambiguity in the structures. As before, the lowest number is used.

Multiple double bonds take the form -diene, -triene, etc., with the size prefix of the chain taking an extra "a": CH2=CHCH=CH2 is buta-1,3-diene. Simple cis and trans isomers are indicated with a prefixed cis- or trans-: cis-but-2-ene, trans-but-2-ene. More complex geometric isomerisations are described using the Cahn Ingold Prelog priority rules.





Alkynes are named using the same system, with the suffix "-yne" indicating a triple bond: ethyne (acetylene), propyne (methylacetylene).

Alcohols



Alcohols (R-OH) drop the terminal "e" from the name of the parent alkane, and take the suffix "-ol" with an infix numerical bonding position: CH3CH2CH2OH is propan-1-ol. (Methanol and ethanol are unambiguous and do not require position numbers). The suffixes -diol, -triol, -tetraol, etc., are used for multiple -OH groups: Ethylene glycol CH2OHCH2OH is ethane-1,2-diol.





If higher precedence functional groups are present (see order of precedence, below), the prefix "hydroxy" is used with the bonding position: CH3CHOHCOOH is 2-hydroxypropanoic acid.

Halogenated compounds




Halogen functional groups are prefixed with the bonding position and take the form fluoro-, chloro-, bromo-, iodo-, etc., depending on the halogen. Multiple groups are dichloro-, trichloro-, etc, and disimilar groups are orded alphabetically as before. For example, CHCl3 (chloroform) is trichloromethane. The anesthetic Halothane (CF3CHBrCl) is 2-bromo-2-chloro-1,1,1-trifluoroethane.

Order of precedence of groups

When compounds contain more than one functional group, the order of precedence determines which groups are named with prefix or suffix forms. The highest precedence group takes the suffix, with all others taking the prefix form. However, double and triple bonds only take suffix form (-en and -yn) and are used with other suffixes.

Prefixed substituents are ordered alphabetically (excluding any modifiers such as di-, tri-, etc.), e.g. chlorofluoromethane, not fluorochloromethane. If there are multiple functional groups of the same type, either prefixed or suffixed, the position numbers are ordered numerically (thus ethane-1,2-diol, not ethane-2,1-diol.) The N position indicator for amines and amides comes before "1", e.g. CH3CH(CH3)CH2NH(CH3) is N,2-dimethylpropanamine.

	Priority
	Functional group
	Formula
	Prefix
	Suffix

	2
	Carboxylic acids
Thiocarboxylic acids
Selenocarboxylic acids
Sulfonic acids
Sulfinic acids
Sulfenic acids
	–COOH
–COSH
–COSeH
–SO3H
–SO2H
–SOH
	carboxy-
thiocarboxy-
selenocarboxy-
sulfo-
sulfino-
sulfeno-
	-oic acid*
-thioic acid*
-selenoic acid*
-sulfonic acid
-sulfinic acid
-sulfenic acid

	3
	Carboxylic acid derivatives
Esters
Acyl chlorides
Amides
Imides
Amidines
	
–COOR
–COCl
–CONH2
–CON=C<
–C(=NH)NH2
	
R-oxycarbonyl-
chloroformyl-
carbamoyl-
-imido-
amidino-
	

-oyl chloride*
-amide*
-imide*
-amidine*

	4
	Nitriles
Isonitriles
	–CN
–NC
	cyano-
isocyano-
	-nitrile*
-isonitrile

	5
	Aldehydes
Thioaldehydes
	–CHO
–CHS
	formyl-
thioformyl-
	-al*
-thial*

	6
	Ketones
Thioketones
	>CO
>CS
	oxo-
thiono-
	-one
-thione

	7
	Alcohols
Thiols
Selenols
Tellurols
	–OH
–SH
–SeH
–TeH
	hydroxy-
mercapto-
selanyl-
tellanyl-
	-ol
-thiol
-selenol
-tellurol

	8
	Hydroperoxides
	–OOH
	hydroperoxy-
	-hydroperoxide

	9
	Amines
Imines
Hydrazines
	–NH2
=NH
–NHNH2
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amino-
imino-
hydrazino-
	-amine
-imine
-hydrazine

	10
	Ethers
Thioethers
Selenoethers
	–O–
–S–
–Se–
	-oxy-
-thio-
-seleno-
	

	11
	Peroxides
Disulfides
	–OO–
–SS–
	-peroxy-
-disulfanyl-
	


*Note: These suffixes, in which the carbon atom is counted as part of the preceding chain, are the most commonly used. See individual functional group articles for more details.
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