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Abstract

Stable isotope-labeled compounds have been synthesized and utilized by scientists from
various areas of biomedical research during the last several decades. Compounds labeled with
stable isotopes, such as deuterium and carbon-13, have been used effectively by drug
metabolism scientists and toxicologists to gain better understanding of drugs’ disposition and
their potential role in target organ toxicities. The combination of stable isotope-labeling
techniques with mass spectrometry and nuclear magnetic resonance (NMR) spectroscopy,
which allows rapid acquisition and interpretation of data, has promoted greater use of these
stable isotope-labeled compounds in absorption, distribution, metabolism, and excretion
(ADME) studies.

A molecule can be labeled by the direct exchange of a hydrogen atom (bonded to a carbon
atom) by a deuterium atom. Since these exchange reactions can often be carried out directly on
the target molecule or a late intermediate in the synthesis, and deuterium-containing reagents
derived from Heavy water can be used as the deuterium source, this method is particularly
efficient for the synthesis of deuterated organic compounds. Deuterium can be inserted into a
molecule by halogen/deuterium exchange, reductive deuteration, and several other methods.
In recent years the development of laboratory microwave apparatus has resulted in a plethora
of studies on the preparation of deuterated substances by H/D exchange. Examples of the H/D
exchange reactions and deuterium labeled drug entities will be presented.
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