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To interact with light the
vibration must change the

dipole of the molecule.
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TasLE 12.1 Characteristic IR Absorptions of Some Functional Groups

Functional group class

Band position (cm %)

Intensity of
absorption

Alkanes, alkyl groups

C—H

Alkenes
=C—H
=0

Alkynes
=C—H
—C=C—

Alkyl halides
CcC—Cl1
C—Br
C—I

Alcohols
O—H
CcC—O

Aromatics

x
C—H
V/4
@
oo
Amines

N—H
C—N

Carbonyl compounds®

C=0

Carboxylic acids
O—H

Nitriles
C=N

Nitro compounds
NO,

2850-2960

3020-3100
1640—-1680

3300
2100-2260

600—-800
500-600
500

3400-3650
1050-1150

3030

1660—-2000

1450—-1600

3300-3500
1030-1230

1670—-1780

2500-3100

2210—-2260

1540

aCarboxylic acids, esters, aldehydes, and ketones.

Medium to strong

Medium
Medium

Strong
Medium

Strong
Strong
Strong

Strong, broad
Strong

Weak

Weak

Medium

Medium
Medium

Strong
Strong, very broad
Medium

Strong
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Table 3.1 Carbonyl IR Absorption Frequencies in Common Functional
Groups
Carbonyl group Structure vV (cm™)
Ketones R-C-R 1700 - 1725
o]
Aldehydes R-C-H 1720 - 1740
o]
Aryl aldehydes or ketones, Ar—C—R' R\/\C - R' = alkyl, 1660 - 1715
. I aryl,
o, B-unsaturated aldehydes (o} &
or ketones
Cyclopentanones QZ o 1740 - 1750
Cyclobutanones <>-:O 1760 - 1780
Carboxylic acids R-C-OH 1700 - 1725
O
Esters R-C-OR' 1735 - 1750
(o]
Phenolic Esters R-C-OAr 1770 - 1800
(©)
Aryl or o, B—unsaturated R~c-or Ar—C-OR' 1715 - 1730
Esters 5 o
d-Lactones (0] 1735 - 1750
(e
Y-Lactones lo): 1760 - 1780
O
Amides R-C-NRR" 1630 - 1690
o
Acid chlorides R-C-Cl 1785 - 1815
O
Acid anhydrides (two bands) R—C“:—O—E:—R 1740 - 1850
o o
Carboxylates _0 1550 - 1610
R—C - 1300 - 1450




Table 3.2  Characteristic IR Absorption Frequencies for Common Functional

Groups
Functional group Structure v (em™) intensity
Amine /\N—H 3300 - 3500
Imine o= 1480 - 1690
_c=
Nitro + O 1500 - 1650 strong
™ 1250 - 1400 medium
Sulfoxide ~ s-o0 1010 - 1070 strong
Sulfone | 0=é=0 1300 - 1350 strong
| 1100 - 1150 strong
Sulfonamides and —802—N< } 1140 - 1180 } strong ]
Sulfonate esters —50,-0— 1300 -. 1370 strong
\ -
Alcohols —c—0H 1000 - 1260 strong
4 \ . )
Ethers _c_oR 1085 - 1150  strong
Alkyl fluorides ook - 1000 - 1400 EUroIE
/
Alkyl chlorides h:c_c. 580 - 780  ° strong
Alkyl bromides ~  _g_py 560 - 800  strong
/ _
Alkyl iodides o 500 - 600 strong




Table 3.3 IR Absorption Frequencies in the Region 1900 — 2600 cm’’

Functional group Structure v (cm™)
Alkyne = _c=Cc— 2100 - 2300
Nitile  _e=N ~ 2250
Cyanate - —N=C=0 ~ 2270 x

Thiocyanate  —N=C=S ~ 2150 .
B _ (broad) ‘
Aliene ~ 1950

/
N o
~




