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Where AE = gain in energy, in ergs

k = Planck’s constant , 6.5 X 10 %’ erg — sec

v = frequency, in cycles/ sec (Hz)
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TABLE 2-3 A Simplified Correlation Chart

Type of Vibration Frequency (cm™') Wavelength (u) Intensity
C-H Alkanes (stretch) 3000-2850 3.33-3.51 $
~CH, (bend) 1450 and 1375 6.90 and 7.27 m
“CH = (bend) 1465 ' 6.83 o
Alkenes (stretch) 3100-3000 3.23-3.33 m
(out-of-plane bend) 1000-650 10.0-15.3 s
Aromatics  (stretch) 3150-3050 3.17-3.28 s
(out-of-plane bend) 900-690 11.1-145 s
Alkyne (stretch) ca. 3300 ca.3.03 s
Aldehyde 2900-2800 3.45-3.57 w
2800-2700 3.57-3.70 w
CC Alkane not interpretatively useful
C=l Alkene 1680-1600 '5.95-6.25 m—w
Aromatic 1600 and 1475 6.25 and 6.78 m—w
C=C Alkyne 2250-2100 444476 m—w
C=0 Aldehyde 1740-1720 5.75-5.81 s
Ketone 1725-1705 5.80-5.87 s
Carboxylic Acid 1725-1700 5.80-5.88 s
Ester 1750-1730 5.71-5.78 s
Amide 1670-1640 6.00-6.10 s
Anhydnde 1810 and 1760 $.52and 5.68 s
Acid Chloride 1800 5.56 s
C-0 Alcohols, Ethers, Esters, 1300-1000 7.69-100 s
Carboxylic Aaids, Anhydrides
O-H Alcohols, Phenols
Free 3650-3600 2.74-2.78 m
H-Bonded 3500-3200 2.86-3.13 m
Carboxylic Acids 3400-2400 294417 m
N-—H Primary and Secondary Amines 3500-3100 2.86-3.23 m
and Amides (suetch)
(bend) 16401550 6.10-6.45 m—s
C—N Amines 1350-1000 7.4-10.0 m-s
C=N lmanes and O unes 1690-1640 5.92-6.10 w—s§
C=N Niurtles 2260-2240 442446 m
K=C=Y Allenes, Kelenes, Isocy anates, 2270-1950 4.40-5.13 m-s
Isothiocyanates
N=0 Nitio (R-NO ;) 1550 and 1350 6.45 and 7.40 s
S—H Meicaptans 2550 392 w
$=0 Sultoxides 1050 9.52 s
Sullfames, Sultonyl Chlondes, 1375-1300 and 7.27-7.69 and s
Sulfates, Sull onamides 1200-1140 8.33-8.77 s
C-X Fluaride 14001000 7.14-10.0 s
Chloride 800-600 12.5-16.7 s
Bromide, lodade <667 >15.0 s
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SYMMETRIC STRETCH
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