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Infrared absorption values

Bond Wavenumber (cm™)

C—Br 500 to 600

c—Cl 650 to 800

C—0 1000 to 1300

Cc=C 1620 to 1670

C=—0 1650 to 1750

C=N 2100 to 2250

C—H 2800 to 3100

O— H (carboxylic acid) 2500 to 3200 (very broad)
O—H (alcohol/ phenol) 3200 to 3550 (broad)

N—H 3300 to 3500
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"H NMR chemical shifts relative to TMS=0

Type of proton

Chemical shift, & (ppm)

0.1t0 2.0

0.9
1.3

2.0

20to 25

201t0 3.0

2.2t02.3
33t04.3

45 *

5.81t06.5
6.5t07.5

7.0 *

98 *

11.0*

*variable figure dependent on concentration and solvent
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3C NMR chemical shifts relative to TMS=0

Type of carbon Chemical shift, § (ppm)
|
—C—0— 5to 40
|
|
R—C —CI 10to 70
|
|
R—=C~— — 20 to 50
-
O
I
R—C —N 25 to 60
| AN
|
—iC—0— 50 to 90
|
N\ A
cC= 90 to 150
b4 X
R—C=N 110 to 125
110 to 160
R—(l:| — (carboxylic acid / ester) 160 to 185
0]

R—C — (aldehyde/ketone) 190 to 220
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