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Abstract ; Deuterium has received the most attentions among stable isotopes,and its labeled compounds have been widely applied
in diverse fields including innovative drugs,new display materials, clinical diagnosis, characterization of energetic materials, etc..
Stable isotope-labeled aniline-Dy can not only be used as a solvent for nuclear magnetic detection technology,but also as a basic
raw material in the synthesis of stable isotope deuterium-labeled reagents. Particularly, it is widely used in the preparation and
synthesis of deuterated materials and deuterated drug molecules. Up to now, for aniline-Dy preparation, chemical synthesis and
hydrogen-deuterium exchange ( HIE) are the mainly used approaches.In order to solve the problem of industrial scale-up
production of deuterium-labeled aniline-Dy on the ring,hydrogen-deuterium exchange method was designed for the preparation of
stable isotope deuterium-labeled aniline-Ds.In this investigation, the primary exchange effect of aniline and heavy water under
different catalyst conditions was investigated.In the process,the effects of catalyst dosage,reaction time,reaction temperature ,and
the ratio of deuterium atoms to hydrogen atoms on the hydrogen-deuterium exchange reaction of aniline were meticulously studied
through the control variable method and the single-factor optimization method. The results suggested that the optimal process
conditions for the deuterium isotope abundance balance of the product aniline-Ds was as following: reaction time of 24 h;reaction
temperature of 90 °C ,the catalyst mass ratio of 1:1.And the substance ratio of deuterium atoms to hydrogen atoms was 100 :1.
Finally, after three hydrogen-deuterium exchange reactions, the product aniline-Dy has an abundance of =98. 2 atom%D,a purity
of 99. 1% ,and a single exchange yield greater than 80%.
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