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IR Absorption Wavenumber (Values) for 

Various Types of C-C Bonds: Stretching

• Due to dipole moment (DM) of carbon-carbon bonds: weak intensity

• Symmetry provides less DM in stretching 

• Various double bond carbons: 

✓ Aliphatic chain

✓ aliphatic cyclic: more symmetric; less DM; less intensity

• cis comparing to trans: less symmetry: more strongly absorption

• Terminal double bond: stronger absorption
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IR Absorption Wavenumber (Values) 

for -C-H in Alkenes: OOP Bending 
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Example of IR Spectrum: 

Infrared Spectroscopy for 2-Pentene
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Example of IR Spectrum: 

Infrared Spectroscopy for 1-Hexene
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IR for Identification of Isomers: 

1-Hexene (in Black) & 2-Hexene (in Brown): C6H11
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Compare 

IR Spectrum for 

n-Hexane, 

1-Hexene &

1-Hexyne
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Example of IR Spectrum: 

Infrared Spectroscopy for Cyclohexene: C6H10
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IR Absorption Wavenumber (Values) for 

-C=C- in Exocyclic Systems: Stretching
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IR Absorption Wavenumber (Values) for 

-C=C- Vibrations in Endocyclic Systems: Stretching
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IR Absorption Wavenumber (Values) for -C=C- Vibrations in 

Endocyclic Systems Possessing Substitutes: Stretching

• Consider 

difference 

in 

Wavenumber

Due to

substitute 
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Resonance Effects

in Single & Double Bond Carbon-Carbon: Stretching 
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• Alkene: 1650 cm-1

• Conjugated alkene: 1610, 1590, 1500

• Carbonyl: 1715 cm-1

• Conjugated carbonyl: 1675-1680 cm-1

• Ether: 1120 cm-1

• Conjugated ether: 1220 cm-1



IR Absorption Wavenumber (Values) for 

=C-H & -C=C- Vibrations in Benzene & Aromatic Rings
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IR Absorption Wavenumber (Values) 

for C-H in Benzene: OOP Bending 

C-H OOP bending:

650-1000 cm-1

C-H OOP bending 

overtones:

1667-2000 cm-1
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Example of IR Spectrum: 

Infrared Spectroscopy for Toluene
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Example of IR Spectrum: 

Infrared Spectroscopy for o-Di-Ethyl-Benzene
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Example of IR Spectrum: 

Infrared Spectroscopy for m-Di-Ethyl-Benzene
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Example of IR Spectrum: 

Infrared Spectroscopy for p-Di-Ethyl-Benzene
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Example of IR Spectrum: 

Infrared Spectroscopy for Vinyl-Benzene
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Example of IR Spectrum: 

Infrared Spectroscopy for 1-Octyne & 4-Octyne
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IR Absorption Wavenumber (Values) 

for C-O & O-H in Alcohols & Phenol: Stretching 

• Hydrogen bond:

✓ intramolecular

✓ intermolecular

✓ affects 

sharpness & width

✓ correlation to concentration

SRAmini Sep2024 23



IR Absorption Wavenumber (Values) for 

C-O & O-H in Alcohols & Phenol: Stretching (& C-O-H Bending)
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IR Absorption Wavenumber (Values) for 

Free & Hydrogen Bonded O-H in Alcohols & Phenol: Stretching 
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Example of IR Spectrum: 

Infrared Spectroscopy for Ethanol
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IR Spectrum Sample: 

Infrared Spectroscopy for Isopropyl Alcohol
• The infrared absorption bands for isopropyl alcohol 

(CH(CH3)2OH) to identify the various functional groups of the 

molecule..
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Example of IR Spectrum: 

Infrared Spectroscopy for 2-Butanol

SRAmini Sep2024 28



Example of IR Spectrum: 

Infrared Spectroscopy for Hexanol
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Example of IR Spectrum: 

Infrared Spectroscopy for Cyclohexanol
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Example of IR Spectrum: 

Infrared Spectroscopy for Phenol
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IR Absorption Wavenumber (Values) 

for C-O in Ethers: Stretching 
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Example of IR Spectrum: 

Infrared Spectroscopy for Methoxy-Benzene
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IR Absorption Wavenumber (Values) 

for C-O in Carbonyls: Stretching 
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IR Absorption Wavenumber (Values) 

for C-O in Aldehydes: Stretching 
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Example of IR Spectrum: 

Infrared Spectroscopy for Nonanal
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Example of IR Spectrum: 

Infrared Spectroscopy for 2-butenal
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Example of IR Spectrum: 

Infrared Spectroscopy for Benzaldehyde
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IR Absorption Wavenumber (Values) 

for C-O in Ketones: Stretching & Bending
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IR Absorption Wavenumber (Values) 

for C-O in Various Types of Ketones: Stretching
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IR Absorption Wavenumber (Values) 

for C-O in Cyclic Ketones & Ketenes: Stretching
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Example of IR Spectrum: 

Infrared Spectroscopy for Cyclopentanone
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Example of IR Spectrum: 

Infrared Spectroscopy for Branched Derivative of Pent-3-en-2-one
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Example of IR Spectrum: 

Infrared Spectroscopy for Acetophenone
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Example of IR Spectrum: 

Infrared Spectroscopy for Penta-1,3-dione

SRAmini Sep2024 45



IR Absorption Wavenumber (Values) 

for C-O in ß-Keto-Enol Tautomerism: Stretching 
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• Intermolecular hydrogen bond



IR Absorption Wavenumber (Values) 

for C-O in Cyclic Carbonyls: Stretching 
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IR Absorption Wavenumber (Values) 

for C-O in Conjugated Carbonyls: Stretching 
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IR Absorption Wavenumber (Values) 

for C=O in Cyclic Esters (Lactones): Stretching 
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IR Absorption Wavenumber (Values) 

for Carboxylic Acids: Stretching 
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Example of IR Spectrum: 

Infrared Spectroscopy for 2-Methyl Propanoic Acid
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Example of IR Spectrum: 

Infrared Spectroscopy for Benzoic Acid
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IR Transmittance Spectrum for CO2
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IR Absorption Wavenumber (Values) 

for C-O in Esters: Stretching 
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IR for Unsaturated Esters
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Example of IR Spectrum: 

Infrared Spectroscopy for 2-Ethyl Butanoate Ester
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Example of IR Spectrum: 

Infrared Spectroscopy for 2-Methyl 2-Propenoate Ester
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Example of IR Spectrum: 

Infrared Spectroscopy for Vinyl Acetate Ester
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Example of IR Spectrum: 

Infrared Spectroscopy for Methyl Benzoate Ester
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Example of IR Spectrum: 

Infrared Spectroscopy for Methyl Salicylate Ester
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IR Absorption Wavenumber (Values) 

for C-O & N-H in Amides: Stretching 
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IR Absorption Wavenumber (Values) 

for C-N & N-H in Amines: Stretching & Bending
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IR Absorption Wavenumber (Values) 

for C-N in Nitril, Isocyanate & Isothiocyanate: Stretching 
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IR Absorption Wavenumber (Values) 

for C-N in Nitro & Nitroso Stretching 
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IR Absorption Wavenumber (Values) 

for C-X in Halogens
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IR Absorption Wavenumber (Values) 

for Carboxylate & Ammonium Salts & Amino-Acids
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IR Absorption Wavenumber (Values) 

for Sulfur Compounds-1
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IR Absorption Wavenumber (Values) 

for Sulfur Compounds-2
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IR Absorption Wavenumber (Values) 

for Sulfur Compounds-3
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