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Characteristic infra-red absorptions in organic molecules

bond location wavenumber

C−O alcohols, esters 1000 − 1300 cm−1

C=O aldehydes, ketones, carboxylic acids, esters 1680 − 1750 cm−1

O−H hydrogen bonded in carboxylic acids 2500 − 3300 cm−1 (broad)

N−H primary amines 3100 − 3500 cm−1

O−H hydrogen bonded in alcohols, phenols 3230 − 3550 cm−1

O−H free 3580 − 3670 cm−1

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, δ

R−CH3 0.7–1.6
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Copyright Information
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whose work is used in this paper.  To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced in the OCR Copyright 
Acknowledgements Booklet.  This is produced for each series of examinations, is given to all schools that receive assessment material and is freely available to download from our public 
website (www.ocr.org.uk) after the live examination series.

If OCR has unwittingly failed to correctly acknowledge or clear any third-party content in this assessment material, OCR will be happy to correct its mistake at the earliest possible 
opportunity.

For queries or further information please contact the Copyright Team, First Floor, 9 Hills Road, Cambridge CB2 1PB. 

OCR is part of the Cambridge Assessment Group; Cambridge Assessment is the brand name of University of Cambridge Local Examinations Syndicate (UCLES), which is itself a 
department of the University of Cambridge.
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