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Synthesis of Ibuprofen
Ibuprofen can be synthesised on various routes as you can see on the scheme below. The historical 
Boots process is marked blue, whereas the green arrows show the BHC (Boots-Hoechst-Celanese) 
process which is also an industrial route of synthesis. The ethyl process is illustrated with orange 
arrows.[4] A laboratory synthesis can be carried out by following the black arrows. Using 
4´-isobutylacetophenone as starting material Ibuprofen can be synthesised in three steps, namely 
the reduction of the ketone with NaBH4, subsequent nucleophilic substitution of the hydroxyl group 
with hydrochloric acid, and finally a Grignard reaction with CO2 including acidic hydrolysis.[5]

CH3

CH3

CH3

COOH

Ibuprofen

(MM0002.00)

CH3

CH3

H3C

O

O

CH3

CH3

CH3

H3C

OH

Ibuprofen methyl ester

(MM0002.53)

Im. C (EP): (2RS)-2-[4-(2-Methyl-

propyl)phenyl]propanamide
(MM0002.10)

Degradation products and impurities
During production and storage of Ibuprofen and its drug products, plenty of impurities and 
degradation products can be formed. Below 48 of those are shown. Development, validation 
and implementation of analytical methods to correctly identify and quantify these 
compounds is key, to fulfil the relevant ICH guidelines Q3A[6] and Q3B[7]. The use of the 
reference standards is supporting the fulfilment of these analytical requirements.
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Introduction
Ibuprofen is a nonsteroidal anti-inflammatory drug (NSAID) that is used for treating pain, fever, 
and inflammation.[1] It is classed as essential medicine by the World Health Organization, the most 
effective and safe medicines needed in a health system.[2] Ibuprofen was first synthesised in 1961 
by the Boots group (Stewart Adams and John Nicholson) and marketed as Brufen.[3] It is available 
under a number of trade names, e.g. Aktren, Dolormin, Ibuflam, Nurofen, Brufen, Motrin and 
others.[4] Like other NSAIDs, it works by inhibiting the production of prostaglandins by decreasing 
the activity of the enzyme cyclooxygenase.[1]
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(Numbers in brackets after the chemical names indicate LGC article codes for 

reference standards of these special compounds.)
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Whilst every effort has been made to ensure the accuracy of the information in this poster, customers are directed to their local sales office or the LGC Standards website for further details and to verify product information. Specifications, terms and pricing are subject to change. LGC does not

guarantee availability and reserves the right to discontinue any product. LGC does not accept liability for any loss that is caused by inaccurate product information, customer selection or inappropriate use of a product. Unless otherwise stated all trademarks are the property of LGC or its affiliated 

group companies. No part of this publication may be reproduced or transmitted in any form or by any means, electronic or mechanical, including photocopying, recording or any retrieval system, without the written permission of the copyright holder. © LGC Limited, 2017. All rights reserved.
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