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Thalidomide (TD) and its derivatives, Pomalidomide (PD) and Lenalidomide (LD), are used as
drugs for multiple myeloma. However, their teratogenicity due to racemization in vivo causes a
problem. With the background, it was reported that deuterium-substituted TD suppresses
racemization in buffer solution.”  This study theoretically studied the mechanisms of the
racemization suppression of TD, PD, and LD by deuterium substitution. The C'-H/D bond
cleavage at the chiral center initiates racemization. Four models with different hydration conditions
(Anhydrous, +H>O, +2H>0, and OH™ * H,O) were applied to examine the solvent effect on the
racemization. The Nuclear-Electronic Orbital (NEO)-B3LYP (ee) method”, in which the quantum
nature of nuclei is described straightforwardly, was applied. For the calculatlon 6-31+G(d,p) and
DZSPDN were used for electron and nucleus bases, respectively. As a result, it was found that LD
is less likely to undergo the C*-H/D bond cleavage reaction in the presence of water than TD and
PD (Fig. 1 (2)). Further details will be discussed in the presentation.
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Fig. 1 (1) Target reactions and (2) reaction energy diagram under +H>O condition.
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