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Cyclic Imide and Lactam Synthesis for the Continuous-Flow Synthesis of
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Lenalidomide is an analogue of thalidomide and has been attracting attention in
recent years for its potent anticancer activity, and efforts are being made to develop
drug candidates with high pharmacological selectivity through derivatization. Flow
synthesis, which is the focus of us, has advantages in terms of productivity, safety, and
reproducibility compared to batch synthesis, and may contribute to the stable supply
of pharmaceuticals. In addition, by combining it with continuous late-stage
derivatization, it can be applied to various structural diversifications. This study
focused on establishment of a suitable route for continuous-flow synthesis of
lenalidomide. First, in batch investigations, we confirmed that the lactam moiety of
lenalidomide could be synthesized by substitution reaction between readily available
2-bromomethyl-3-nitrobenzoate and an amine, followed by hydrogenation of the
resulting nitrolactam. By optimizing the solvent system, we identified conditions that
prevented salt precipitation, enabling a continuous-flow catalytic hydrogenation
reaction. This allowed for the efficient synthesis of the desired aminolactam.
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