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Establishment of simultaneous quantitative determination method and
pharmacokinetic model for anti-doping drug clenbuterol metabolites
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In this study, we attempted to chemically synthesize the nitro derivative of
clenbuterol, which is one of the oxidative metabolites. According to retrosynthetic analysis and
investigation using benzoic acid derivatives as starting materials, we were able to synthesized the
desired nitro derivative on a gram scale in 5 steps with a total yield of 41%. Also, we carried out
optical resolution of the synthesized nitro derivative, clarified its absolute configuration, and
succeeded in establishing a preparation to optically active clenbuterol. We found conditions
applicable to the simultaneous measurement of nitro metabolite and clenbuterol in rat liver
microsomes, and clarified that it is possible to predict the metabolite pharmacokinetics using a

model experiment using acetaminophen.
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