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Compound Group IR Absorption Vpe cm™
c=C Alkene 1690 - 1600
c=C Alkyne 3300
C=0 Ketone 1700 - 1750

-COH Aldehyde 1700 - 1750
-COOH Carboxyl 3520
-NH; Amido 3400 - 3180
-NO; Nitro 1850 - 1555
-C=N Nitrile 2250 - 2225
-5=0 Sulfoxide 2600 - 2550
0=5=0 Sulfone 2600 - 2550
R-OH Alcohol -OH 3650 - 3584
Ar-OH Phenol -OH 3650 - 3584
Phenyl Aromatic structure 909 - 650
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Spectral Region (cm™)

Vibrational
Classification

Group & Environment

Absorption Band (cm™)

3704 - 3333 O-H stretching Alcohols & Phenols
a) Free O-H 3650 - 3590
b) Intermolecularly hydrogen
bonded OH (changes on dilution)
(1) Single bridge compounds
3550 - 3450
(2) Polymeric association 3400 - 3200
3333 - 2857 N-H stretching Amines:
a) Primary , free ~ 3500
b) Secondary, free 3500 - 3310
C - H streching Alkyne (CH=CH) ~ 3300
Alkene ( CH: = CH>) 3095 - 3010
Alkane ( -CH3 , -CH; ) 2962 - 2853
3333 - 2857 N - H stretching Amine salts 3130 -3030
2857 - 2500 C - H streching Aldehydes 2900 - 2820
2775 - 2700
O - H streching Carboxylic acids bonded. 2700 - 2500
S - H streching Sulfur compounds 2600 - 2550
2500 - 2222 C=C streching Alkyne-disubstituted 2260 - 2190
C=N streching Isocyanates 2275 - 2215
2222 - 2000 C=N streching Isocyanides 2220 - 2070
2222 - 2000 N=C=N- stretch Diimides 2155 - 2130
2000 - 1818 C=0 streching Anhydrides:
a) saturated 5-membered ring 1870 - 1820
1800 - 1750
b) a, B-Unsaturated 5 mem.ring 1850 - 1800
1830 - 1780
c) saturated acyclic 1850 - 1800
1790 - 1740
d) a, B-Unsat. & aryl, acylic 1830 - 1780
1770 - 1720
1818 - 1667 C=0 stretching Acyl halides: ~ 1810
a) acyl bromides ~ 1795
b) acy! chlorides ~ 1850
c) acyl fluorides 1780 - 1750
d) o, B-Unsaturated and aryl 1750 - 1720
C=0 stretching Esters:
a) Saturated, cyclic:
(1): B - lactones ~ 1820
(2): v - lactones 1780 - 1760
(3): 8 - lactones 1750 - 1735
b) Saturated, acylic 1750 - 1735
¢) Unsaturated:
(1): vinyl ester type 1800 - 1770
(2):0.,p-unsaturated & aryl 1730 - 1717
d) Carbonates 1780 - 1740
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Absorption Group & Environment Vibrational Spectral Region
(cm™) Band Classification (em™)
Alcohols & Phenols O-H stretching | 3704 - 3333
3650 - 3590 a) Free O-H
b) Intermolecularly hydrogen
bonded OH (changes on dilution)
(1) Single bridge
3550 - 3450 compounds
3400 - 3200 (2) Polymeric association
Amines:  N-H stretching 3333 - 2857
~ 3500 a) Primary , free
3500 - 3310 b) Secondary, free
~ 3300 Alkyne (CH=CH) C - H streching
3095 - 3010 Alkene (CH; = CH,)
2962 - 2853 Alkane (-CH3; , -CH, )
3130-3030 Amine salts N - H stretching | 3333 - 2857
2900 - 2820 Aldehydes  C - H streching || 2857 - 2500
2775 - 2700
2700 - 2500 Carboxylic acids bonded. O - H streching
2600 - 2550 Sulfur compounds S - H streching
2260 - 2190 Alkyne-disubstituted C=C streching | 2500 - 2222
2275 - 2215 Isocyanates  C=N streching
2220 - 2070 Isocyanides C=N streching 2222 - 2000
2155 - 2130 Diimides ~ N=C=N- stretch | 2222 - 2000
Anhydrides: C=0 streching 2000 - 1818
1870 - 1820 a) saturated 5-membered ring
1800 - 1750
1850 - 1800 b) a, B-Unsaturated 5 mem.ring
1830 - 1780
1850 - 1800 ¢) saturated acyclic
1790 - 1740
1830 - 1780 d) o, B-Unsat. & aryl, acylic
1770 - 1720
~ 1810 Acyl halides:  C=0 stretching 1818 - 1667
~ 1795 a) acyl bromides
~ 1850 b) acyl chlorides
1780 - 1750 c) acyl fluorides
1750 - 1720 d) o, B-Unsaturated and aryl
Esters:  C=0 stretching
a) Saturated, cyclic:
~ 1820 (1): B - lactones
1780 - 1760 (2): v - lactones
1750 - 1735 (3): 5 - lactones
1750 - 1735 b) Saturated, acylic
¢) Unsaturated:
1800 - 1770 (1): vinyl ester type
1730 - 1717 (2):0.,B-unsaturated & aryl
1780 - 1740 d) Carbonates
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Compound Group IR Absorption
vmax cm-l
C=C Alkene 1690 — 1600
C=C Alkyne 3300
C=0 Ketone 1700 — 1750
-COH Aldehyde 1700 - 1750
-COOH Carboxyl 3520
-NH, Amido 3400 — 3180
-NO, Nitro 1850 — 1555
-C=N Nitrile 2250 — 2225
-5=0 Sulfoxide 2600 — 2550
0=S=0 Sulfone 2600 — 2550
R-OH Alcohol -OH 3650 — 3584
Ar-OH Phenol -OH 3650 — 3584
Phenyl Aromatic structure 909 - 650
Wavelength (\) Energy Molecular effects
higher frequency cm kcal/mol
shorter wavelength 10—° gamma rays 110°
107 X rays 104 ionization
vacuum UV 102
1072 near UV electronic transitions
10~ 4 visible 10
infrared 1 molecular vibrations
16—3 (IR) ‘
1
16— microwave 10—4 rotational motion
; 102 i —6 i andie dumiictiea.
lower frequency 104 radio 10 nuclear spin transitions
longer wavelength
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0
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Amides
= Display features of amines and carbonyl compounds
= C=0 stretch at 1640-1680 cm-1! . .
B B ) pivalamide
= If the amide is primary (-NH3) the N-H stretch occurs =4
from 3200-3500 cm-!' as a doublet
= If the amide is secondary (-NHR) the N-H stretch NH;
occurs at 3200-3500 cm-! as a sharp singlet
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= Principle group is the carbon nitrogen triple . L
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= This peak is usually much more intense than %c
that of the alkvne due to the electroneagativity \/
difference between carbon and nitrogen
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