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Characteristic infra-red absorptions in organic molecules

bond location

wavenumber

c-O alcohols, esters

1000 — 1300 cm™

Cc=0 aldehydes, ketones, carboxylic acids, esters 1680 — 1750 cm™

O-H hydrogen bonded in carboxylic acids 2500 — 3300 cm™' (broad)
N-H primary amines 3100 — 3500 cm™
O-H hydrogen bonded in alcohols, phenols 3230 — 3550 cm™'
O-H free 3580 — 3670 cm™
Chemical shifts for some types of protons in n.m.r. spectra
. Chemical shifts are for hydrogen relative to TMS (tetramethylsilane)
. Chemical shifts are typical values and can vary slightly depending on the solvent,

concentration and substituents.

type of proton chemical shift, o
R-CH; 0.7-1.6
R-CH>-R 1.2-1.4
R3CH 1.6-2.0
C ! 2.0-2.9
—C—CH, —C—-CHzR
2.3-2.7
O ©ron
—0O-CH; —0O-CH2R 3.3-4.3
R-OH 3.5-5.5
6.5-7.0
O
71-1.7
O
ﬁ 9.5-10
0]
R—C—H
(0] 11.0-11.7
—C—OH
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