P1-2am-15 AXb2S B1025S52 (2022)

AR DMK ERICDEFARELFICK DB

(BFFEL7Eir ) ORE MKt mn —1
Theoretical evaluation of the hydrolysis reactions of nerve agents (* National Research Institute
of Police Science) OMai Otsuka® , Hajime Miyaguchi?

Nerve agents are highly toxic organophosphorus compounds. Although the production, use,
and storage of them are restricted internationally, they have still been used in terrorist attacks
and crimes. Moreover, new class of nerve agents, novichok agents, were used very recently.
From the social security perspective, the detailed investigation of the hydrolysis behavior of
nerve agents including novichok agents is necessary. Nevertheless, experiments using real
compounds are virtually impossible because they are extremely toxic and strictly controlled by
law. Thus, we calculated hydrolysis reactions under basic conditions and compared the results
of novichok agents with those of conventional nerve agents. Novichok agents and sarin have F
atom as the leaving group in common. However, according to our calculations, novichok agents
showed similar activation energies to VX and they might be resistant to hydrolysis reaction.
Keywords : Nerve agents, Chemical warfare agents, Theoretical calculation, Density functional
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