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Chemical formula for ibuprofen R-(-)-ibuprofen S-(+)-ibuprofen
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Figure 1 (Color online) Structures of ibuprofen.
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Figure 2 (Color online) The key benefits of continuous flow
technology.
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Figure 3 (Color online) The original ibuprofen synthesis method.
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Figure 4 (Color online) (a—c) The industrial synthesis method of
ibuprofen.
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Figure 5 (Color online) (a, b) The case of continuous transformation
based on the BHC method.
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Table 1 Comparison of industrial synthesis processes for ibuprofen
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(a) 1, 2-aryl migration rearrangement
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Figure 6 (Color online) (a—c) Synthesis of ibuprofen based on 1,2-
aryl migration rearrangement.
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(a) The Continuous-Flow Synthesis of Ibuprofen reported in McQuade et al.
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Figure 7 (Color online) Continuous synthesis of ibuprofen using (a) propionic acid [7] and (b) propionyl chloride [11] as feedstock.
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Table 2 Comparison of various continuous flow production processes

Entry Catalysis Works Yield (%) Time space yield (mg/min) Reference

1 McQuade et al. in 2009 68 9 [7]

2 Thermocatalysis Jamison et al. in 2015 83 135 [11]

3 Chen et al. in 2024 81 254 [6]

4 76 8.7

s Baxendale ef al. in 2016 54 195 [67]
Photochemistry . ]

6 Itoh et al. in 2023 38 47 [68]

7 Chen et al. in 2024 77 79 [3]
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Figure 8 (Color online) Sequential synthesis of ibuprofen by catalytic aryl 1,2-migration rearrangement over Zn(ibup),(H,0) catalyst [6].
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Figure 9 (Color online) Robotic arm for photo-Favorskii rearrangement in /buprofen synthesis [68].
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Figure 10 (Color online) (a—c) Synthesis of ibuprofen by epoxypro-
pylene compound rearrangement, olefin hydrogenation and halogenated
hydrocarbon carboxylation.
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Figure 11 (Color online) Synthesis of ibuprofen using p-xylene as
feedstock [73].
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Table 3 Comparison of batch and continuous flow ibuprofen synthesis methods
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Figure 12 (Color online) Photo-Favorskii rearrangement device for
the synthesis of Ibuprofen [67].
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Continuous flow synthesis technology for ibuprofen: progress and
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Abstract: Ibuprofen is a commonly used Nonsteroidal Anti-Inflammatory Drug (NSAID) in clinical practice, widely
applied in the pharmaceutical field for its analgesic, antipyretic, and anti-inflammatory effects. With the rapid growth of
the pharmaceutical industry, there is an increasing demand for green synthesis technologies for ibuprofen production.
Continuous-flow technology, owing to its advantages of being green and efficient, requiring less solvent, and
contributing to improved yields, has gradually become an important research direction in the synthesis of ibuprofen.
This review explores the fundamental principles of continuous flow technology and summarizes recent advances in
ibuprofen synthesis, including the development of continuous flow catalytic technologies, reactor design, and process
optimization. Furthermore, we analyze current challenges and technical bottlenecks, offering insights into its future
industrial applications. This discussion aims to support the optimization of ibuprofen synthesis and promote the
sustainable development of green pharmaceutical manufacturing.

Keywords: ibuprofen, continuous flow technology, green synthesis, catalytic reaction
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