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INFRARED STRUCTURE-BASE FREQUENCY ASSIGNMENTS

Carbon Skeleton
sp3  methyl stretch
bend 1380
gem-dimethyl 1380 split
methylene stretch
methylene bend 1465

Alkene
sp2 C–H stretch
C=C stretch
=C–H o.o.p. bends:

vinyl group 990 & 900
term. methylene 900
trans disub. 965
cis disub. 700

Aromatic
C=C 1600 & 1500 & 1450

Alkyne                   stretchC H

C C
C C

Nitrile            stretchC N
Alcohol

internal
terminal

O–H stretch
1° C–O stretch 1050
2° C–O stretch1100
3° C–O stretch 1150

Ether C–O–C stretch ~1100
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Phenol C–O stretch ~1250
O–H stretch

-out-of-plane (o.o.p) C–H bends:
monosub  750 & 700
4 H in a row (ortho sub) 750
3 H in a row (meta sub) 800 & 700

2 H in a row (para sub) 820
the isolated H 880
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INFRARED STRUCTURE-BASE FREQUENCY ASSIGNMENTS

Amines
1° amine N–H stretch 3400 & 3350
2° amine N–H stretch 3300
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Nitro (N=O stretch of NO2 1550 & 1350)
Carbonyl C=O stretch:

Acid anhydride 1820 & 1760
Acid chloride 1800
Thio ester 1800
γ-Lactone (5-membered ring ester) 1770
δ-Lactone (6-membered ring ester) 1735
Ester 1735

Ketone 1715

Amide 1660

γ-Lactam (5-membered ring) 1725
δ-Lactam (6-membered ring) 1700

β-Lactam (4-membered ring) 1745

Carboxylic acid (dimer) 1710

Aldehyde 1725

Note: conjugation lowers any of the 
above carbonyls by 25 to 40 cm—1

Other important bands:

Aldehyde C–H stretch 2850 & 2750
Acid O–H stretch 3400–2700 (broad)

Ketene C=C=O
Allene C=C=C
Isocynante N=C=O

Amide N–H stretch
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