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Sarin and Other G-Series Nerve Agents

Sarin and other G-series nerve agents:
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Synthesis of '*C-labeled sarin:
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Significance: Sarin and the other G-series nerve
agents were initially discovered between 1936 and
1949 by German scientists led by Gerhard Schrader
while initially researching insecticides. As a nerve
agent, sarin inhibits acetylcholinesterase (AChE)
from breaking down acetylcholine (Ach) and allows
for its build-up in the synaptic cleft, causing nerve
impulses to be constantly transmitted. Exposure to
sarin leads to paralysis and eventually death by suf-
focation if not swiftly treated. While not deployed
in World War Il, sarin was used in several recent
tragedies such as the Tokyo subway chemical at-
tack by the Aum Shinrikyo cult in 1995.
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Comment: Norlin and Lindberg report the synthe-
sis of '4C-labeled sarin in five steps. Triethyl phos-
phite is reacted with ['C] Mel and the correspond-
ing phosphonate is hydrolyzed and chlorinated. The
resulting phosphonic acid dichloride was fluorinat-
ed with hydrogen fluoride (HF) and immediately re-
acted with isopropanol and triethylamine to yield
[4C] sarin as a racemic mixture in 61% overall yield.
This method is unsuited for synthesis in conven-
tional labs due to the corrosive and dangerous na-
ture of HF.
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