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Editorial
David O’Hagan

Exploration of fl uorination reagents starting from FITS reagents
Teruo Umemoto

R&D Center, Zhejiang Jiuzhou Pharmaceutical Co., Ltd., 
Waisha Road 99, Jiaojiang, Taizhou City, 
Zhejiang Province 318000, China

� Many kinds of the author’s fl uorination reagents 
are described. � The author’s ideas and processes for 
the fl uorination reagents are described. � Electrophilic 
fl uorinating and trifl uoromethylating agents are 
described. � Unexpected discoveries in the development 
of the fl uorination reagents are described.
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Successful fl uorine-containing herbicide agrochemicals
Tomoya Fujiwaraab, David O’Hagana

aSchool of Chemistry and Centre for Biomolecular Sciences, University of St Andrews, St Andrews, KY16 9ST, UK
bGraduate School of Medicine and Pharmaceutical Sciences, University of Toyama, Sugitani, Toyama 930-0194, Japan

� This review highlights that around 25% of all 
commercial herbicides contain fl uorine. � The 
most signifi cant fl uorine containing commercial 
herbicides are profi led. � Structures, modes of 
action and a synthetic route to each profi led 
herbicide are presented.
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Recent progress in transition-metal-catalyzed trifl uoromethylation 
of olefi ns using electrophilic CF3 reagents
Takashi Koike, Munetaka Akita

Chemical Resources Laboratory, Tokyo Institute of Technology, Japan

� Trifl uoromethylation of olefi ns. � Transition metal catalysis. � Electrophilic 
trifl uoromethylating reagents. � Umemoto’s and Togni’s reagents. 
� C(sp3)–CF3 bond formation.

Recent advances in the trifl uoromethylation methodology and new 
CF3-containing drugs
Wei Zhua, Jiang Wanga, Shuni Wanga, Zhanni Gua, José Luis Aceñab, 
Kunisuke Izawac, Hong Liua, Vadim A. Soloshonokbd

aCAS Key Laboratory of Receptor Research, Shanghai Institute of Materia Medica, 
Chinese Academy of Sciences, 555 Zuchongzhi Road, Shanghai 201203, China
bDepartment of Organic Chemistry I, Faculty of Chemistry, University of the Basque Country 
UPV/EHU, Paseo Manuel Lardizábal 3, San Sebastián 20018, Spain
cHamari Chemicals Ltd., 1-4-29 Kunijima, Higashi-Yodogawa-ku, Osaka 533-0024, Japan
dIKERBASQUE, Basque Foundation for Science, Alameda Urquijo 36-5, Plaza Bizkaia, Bilbao 48011, Spain

� Assessment of current methods for the synthesis of CF3-containing molecules. � Description of fi ve trifl uoromethylated new drug 
candidates. � Evaluation of the synthetic routes developed for each compound. � More advanced protocols for trifl uoromethylation 
reactions are still eagerly needed.
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Copper-catalyzed intermolecular cyanotrifl uoromethylation of 
alkenes: Convenient synthesis of CF3-containing alkyl nitriles
Zhaoli Liang, Fei Wang, Pinhong Chen, Guosheng Liu

State Key Laboratory of Organometallic Chemistry, Shanghai Institute of Organic 

Chemistry, Chinese Academy of Sciences, 345 Lingling Road, Shanghai 200032, China

� A novel copper-catalyzed cyanotrifl uoromethylation of alkenes 
was reported. � Broad substrate scope included both styrene and 
unactivated alphatic alkenes. � The reaction condition is mild but the 
reaction is very fast. � A series of CF3-containing organonitriles was 
provided.

J. Fluorine Chem., 167 (2014) 55

Stereospecifi c synthesis of (E)- and 
(Z)-1-chloro-1,2-difl uorostyrenes
Chongsoo Lim, Donald J. Burton

Department of Chemistry, The University of Iowa, Iowa City, IA 52242, USA

� (E)-ClFC�CFI and (Z)-ClFC�CFI form stable zinc reagents with activated zinc. 
� (E)- or (Z)-ClFC�CFAr are stereospecifi cally prepared form the zinc reagents. 
� Both electron withdrawing and releasing groups in aryl iodide work 
successfully.
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