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(a) Structural formula of ibuprofen
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Chemical formula for ibuprofen

(b) The original method of ibuprofen synthesis
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(¢) The industrial synthesis method of ibuprofen
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Fig.1 Structure and synthesis methods of ibuprofen
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Fig.2 Schematic diagram of electronic excitation and multistate processes of organic molecules
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Fig.3 Mechanism and products of photo-Favorskii rearrangement (aryl 1,2-migration rearrangement)
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Table 1 History of photochemical synthesis of ibuprofen

Year Main content Reference

1978 Bergmark et al. discovered the a-chloro-o-methylacetophenone for the synthesis of indan-1-one by cyclisation in the [26]
presence of light

1990 Sonawane's group discovered light-induced synthesis of 2-arylpropionic acid from 2-chloropropiophenone [32]

1994 Sonawane's group developed a single-step photochemical method for the synthesis of ibuprofen from a- [38]

chloropropiophenone and studied the mechanism

2016 Baxendale et al. applied a photochemical continuous flow microreactor to the photochemical synthesis of ibuprofen [15]

Itoh et al. developed a continuous flow photochemical synthesis system based on an automated robotic arm, which

2013
enabled the first fully integrated production of ibuprofen

[46]

Academician Fen-Er Chen's team developed a photo-Favorskii rearrangement method for the synthesis of ibuprofen

2024

using sodium formate (HCOONa) as an acid scavenger, with a yield of 77%
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6. Reaction, work-up, and purification area
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Recent Advances in the Photochemical Synthesis of Ibuprofen

YUAN Ziliang"", QIN Xiaoyan’, WANG Qian', LV Jie', REN Yanrong', ZHANG Youl'
(1. Department of Biological and Chemical Engineering, Chongqing University of Education, Chongqing,
400067, China; 2. The Affiliated Rehabilitation Hospital of Chongging Medical University,
Chonggqing, 400050, China)

Abstract: Ibuprofen is a widely used non-steroidal antipyretic, analgesic, and anti-inflammatory drug, and the
societal demand for its synthesis technology has been increasing. Photochemical synthesis technology,
characterized by mild conditions, high efficiency, and green sustainability, offers a new direction for the green
synthesis of ibuprofen. This paper systematically summarizes the research progress on photochemical synthesis of
ibuprofen, discussing the methods, advantages, and disadvantages of the photochemical synthesis technology,
while also exploring its future development prospects of photochemical synthesis technology in ibuprofen
synthesis. Through this analysis, it is hoped that this article will provide theoretical support and practical reference
for the further development of green photochemical synthesis technology for ibuprofen.

Key words: photochemical synthesis; continuous flow; ibuprofen; phamaceutical industry
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