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IUPAC Nomenclature of Organic Compounds - Lecture notes with examples
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IUPAC Nomenclature of Organic Compounds
Introduction

The International Union of Pure and Applied Chemistry (IUPAC) is the world authority on chemical
nomenclature and terminology. IUPAC nomenclature is a standardized method for naming chemical
compounds, providing a clear, systematic, and globally accepted naming convention.

Basic Principles of IUPAC Nomenclature

1. Longest Carbon Chain (Root Word):
The root word is based on the number of carbon atoms in the longest continuous chain in the
molecule. Here are the root words for the number of carbons:
o 1: Meth-
: Eth-
: Prop-
: But-
: Pent-
: Hex-
: Hept-
: Oct-
9: Non-
o 10: Dec-
For example, a chain of three carbon atoms is named as "Prop-".
2. Numbering the Chain:
Number the longest chain such that the substituents get the lowest possible numbers.
3. Substituents (Prefix):
Groups attached to the main chain are indicated as prefixes along with their position numbers. If
multiple substituents are present, they are listed in alphabetical order, and prefixes like di-, tri-,
tetra- (not considered in alphabetizing) are used for multiple identical substituents.
4. Functional Groups (Suffix):
The primary functional group determines the suffix of the compound's name. Some common
functional groups and their corresponding suffixes include:
o Alcohols (-OH): -ol
o Aldehydes (-CHO): -al
o Ketones (C=0): -one
o Carboxylic acids (-COOH): -oic acid
For example, an alcohol with three carbons would be named "Propanol”.
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Steps for Naming Organic Compounds

1. Identify the Longest Chain:
Select the longest continuous carbon chain.
2. Number the Chain:
Number the chain starting from the end nearest to the first substituent or functional group.
3. Name the Substituents:
Identify and name the substituents and their positions.
4. Combine the Name:
Combine the prefix (substituents), root (longest chain), and suffix (functional groups) into a
single name.

Examples

1. Simple Hydrocarbons:
o CH4: Methane
o C2H6: Ethane
2. Branched Alkanes:
o CH3CH,CHjs: Propane
o CH3CH(CH;)CHjs: 2-Methylpropane
3. Alcohols:
o CH3CH,OH: Ethanol
o CH3CH,;CH>OH: Propan-1-ol
4. Aldehydes and Ketones:
o Formaldehyde: Methanal (H-CHO)
o Acetone: Propanone (CH3COCH3)
5. Carboxylic Acids:
o Formic Acid: Methanoic Acid (H-COOH)
o Acetic Acid: Ethanoic Acid (CH3COOH)

Practice Problems

1. Name the following compounds:
] CH3CH2CH2OH
o CchHQCHO
o CHgCHzCHg
2. Draw the structure of:
o 2,3-Dimethylbutane
o 3-Methylpent-2-ene
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Here is a list of 20 alkanes along with their IUPAC names and molecular formulas:

. Methane - CH,

. Ethane - C,H¢

. Propane - GsHs

. Butane - C4Ho

. Pentane - CsH;

. Hexane - C¢Hq4

. Heptane - G;Hq6

. Octane - CgHqg
.Nonane - CoHyg

. Decane - CyoHa;

. Undecane - C;1Hy4

. Dodecane - Ci,Hy

. Tridecane - C43Hys

. Tetradecane - Cy4Hs3
. Pentadecane - C;5Hs,
. Hexadecane - C;¢H3,
. Heptadecane - C;;H3¢
. Octadecane - C;gH3s
. Nonadecane - Cy9H4o
. Eicosane - CyH4;
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List first 6 members of alkanes, alkenes, alkynes with IUPAC name and molecular formula
‘x’é.#

Alkanes (C.Hzn.2)

1. Methane - CH,
2. Ethane - C;Hg
3. Propane - CsHg
4. Butane - C4Hqo
5. Pentane - CsH+,
6. Hexane - CgHq4

Alkenes (CnH3n)

1. Ethene - C;H,

2. Propene - GsHg
3. Butene - C4Hg
4. Pentene - CsHqp
5. Hexene - CgH1»
6. Heptene - C;Hq4
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Alkynes (CnHzn-2)

1. Ethyne (Acetylene) - C;H,
2. Propyne - CG5H,

3. Butyne - C4Hg

4. Pentyne - CsHg

5. Hexyne - CgHqg

6. Heptyne - C;H1;

Q)
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Here are some common functional groups in organic chemistry, along with their general structures

and typical suffixes or prefixes used in IUPAC nomenclature:

1. Hydroxyl Group (-OH)

(¢]

(¢]

o

Compound Class: Alcohols
Suffix: -ol
Example: Ethanol (CH;CH,OH)

2. Carbonyl Group (C=0)

(¢]

(¢]

e}

(¢]

Compound Class: Aldehydes and Ketones

Aldehyde Suffix: -al

Ketone Suffix: -one

Examples: Formaldehyde (HCHO), Acetone (CH;COCHS,)

3. Carboxyl Group (-COOH)

(¢]

o

(¢]

Compound Class: Carboxylic Acids
Suffix: -oic acid
Example: Acetic Acid (CH;COOH)

4. Amino Group (-NH,)

(¢]

o

(¢]

Compound Class: Amines
Suffix: -amine
Example: Methylamine (CHsNH,)

5. Nitrile Group (-CN)

(¢]

o

(¢]

Compound Class: Nitriles
Suffix: -nitrile
Example: Acetonitrile (CHsCN)

6. Amide Group (CONH,)

(¢]

o

(¢]

Compound Class: Amides
Suffix: -amide
Example: Acetamide (CH;CONH,)

7. Ether Group (R-O-R")

(¢]

Compound Class: Ethers

o Naming: Alkyl groups followed by "ether"
o Example: Diethyl Ether (CH;CH,OCH,CHs)
8. Halide Group (-X where X =F, Cl, Br, I)
o Compound Class: Alkyl Halides (or Haloalkanes)
o Prefix: Fluoro-, Chloro-, Bromo-, Iodo-
o Example: Chloromethane (CHCI)
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9. Thiol Group (-SH)

o Compound Class: Thiols

o Suffix: -thiol

o Example: Methanethiol (CHsSH)
10. Ester Group (RCOOR’)

o Compound Class: Esters

o Suffix: -oate

o Example: Methyl Ethanoate (CH3COOCH:s5)
11. Alkene Group (C=C)

o Compound Class: Alkenes

o Suffix: -ene

o Example: Ethene (C;H,)
12. Alkyne Group (C=C)

o Compound Class: Alkynes

o Suffix: -yne

o Example: Ethyne (C;Hy)

These functional groups form the basis for a vast array of organic compounds, each with distinct

properties and reactivities.
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