
Typical IR Frequencies by Functional Group
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alcohols and phenols, O–H stretch (strong, broad)alcohols and phenols, O–H stretch (strong, broad)
amides, N–H stretch (medium, broad)amides, N–H stretch (medium, broad)

amines, N–H stretch (medium, broad, doublet for –NH2)amines, N–H stretch (medium, broad, doublet for –NH2)
alkynes, C–H stretch (strong)alkynes, C–H stretch (strong)

alkenes, C–H stretch (weak to medium)alkenes, C–H stretch (weak to medium)

aromatics, C–H stretch (strong)aromatics, C–H stretch (strong)
carboxylic acids, O–H stretch (strong, broad)carboxylic acids, O–H stretch (strong, broad)

alkanes, C–H stretch (medium to strong)alkanes, C–H stretch (medium to strong)
aldehydes, C–H stretch (medium to strong)aldehydes, C–H stretch (medium to strong)

alkynes, C    C stretch (weak)alkynes, C    C stretch (weak)
nitriles, C    N stretch (medium)nitriles, C    N stretch (medium)

carboxylic acids, C=O stretch (strong)carboxylic acids, C=O stretch (strong)
esters, C=O stretch (strong)esters, C=O stretch (strong)

ketones, C=O stretch (strong)ketones, C=O stretch (strong)

aldehydes, C=O stretch (strong)aldehydes, C=O stretch (strong)
amides, C=O stretch (strong)amides, C=O stretch (strong)

alkenes, C=C stretch (variable)alkenes, C=C stretch (variable)
aromatics, C=C stretch (variable)aromatics, C=C stretch (variable)

nitro, N–O bend (medium, doublet)nitro, N–O bend (medium, doublet)
aromatic amines, C–N stretch (strong)aromatic amines, C–N stretch (strong)
aliphatic amines, C–N stretch (medium)aliphatic amines, C–N stretch (medium)

alcohols, ethers, esters C–O stretch (strong)alcohols, ethers, esters C–O stretch (strong)
aromatics, C–H bend (medium)aromatics, C–H bend (medium)

alkyl chlorides, C–Cl stretch (medium)alkyl chlorides, C–Cl stretch (medium)
alkyl bromides, C–Br stretch (medium)alkyl bromides, C–Br stretch (medium)

Frequency (cm-1)
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lower energyhigher energy

Overtones and combination bands are useful for determining the substitution
pattern in aromatic compounds. The peaks are weak, sometimes hard to distinguish

and can be unreliable with conjugated substituents.

monosubstituted ortho-disubstituted meta-disubstituted para-disubstituted
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Benzene Fingers

Alcohols are typically strong, broad peaks. Amines are typically
medium and broad. The broadness is due to hydrogen bonding.

The peaks may be sharp when hydrogen bonding is limited.

OH NH NH2
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Alcohols and Amines
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