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An Alkane IR Spectrum
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An Alkene IR Spectrum



An Alkyne IR Spectrum
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O-H and N-H Stretching

• Both of these occur around 3300 cm-1, but they 
look different.
• Alcohol O-H, broad with rounded tip.

• Secondary amine (R2NH), broad with one sharp spike.

• Primary amine (RNH2), broad with two sharp spikes.

• No signal for a tertiary amine (R3N).  
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An Alcohol IR Spectrum
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An Amine IR 
Spectrum



Carbonyl Stretching

• The C=O bond of simple ketones, aldehydes, and carboxylic 
acids absorb around 1710 cm-1.

• Usually, it’s the strongest IR signal.

• Carboxylic acids will have O-H also.

• Aldehydes have two C-H signals around 2700 and 2800 cm-

1. 
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A Ketone IR Spectrum
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An Aldehyde IR Spectrum
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O-H Stretch of a Carboxylic Acid

This O-H absorbs broadly, 2500-3500 cm-1, due to strong hydrogen 
bonding.
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Variations in C=O Absorption

• Conjugation of C=O with C=C lowers the stretching frequency to ~1680 cm-1.

• The C=O group of an amide absorbs at an even lower frequency, 1640-1680 
cm-1.

• The C=O of an ester absorbs at a higher frequency, ~1730-1740 cm-1.

• Carbonyl groups in small rings (5 C’s or less) absorb at an even higher 
frequency.
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An Amide IR Spectrum



Carbon - Nitrogen Stretching

• C - N absorbs around 1200 cm-1.

• C = N absorbs around 1660 cm-1 and is much stronger than the C = C 
absorption in the same region.

• C  N absorbs strongly just above 2200 cm-1. The alkyne C  C signal is 
much weaker and is just below 2200 cm-1 .
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A Nitrile IR Spectrum



Aromatic

Chapter 13 14

Benzene

Methylbenzene
(Mono substituted 
Benzene)



Summary of IR Absorptions
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Here is the table I have 
given you in class
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Strengths and Limitations of IR

• IR alone cannot determine a structure.

• Some signals may be ambiguous.

• The functional group is usually indicated.

• The absence of a signal is definite proof that the functional group is 
absent.

• Correspondence with a known sample’s IR spectrum confirms the 
identity of the compound.
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