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Chemical synthesis of the stringent response molecule ppGpp using TBDMS group as the 2’
hydroxy protecting group (' Department of Life Science and Technology, Tokyo Institute of
Technology *JST, PRESTO) O'Ko Akai, Daiki Sugiyama, Kentaro Ohno, !Takahito Tomori,
'?Yoshiaki Masaki, 'Kohji Seio

ppGpp is biosynthesized from GDP and ATP in bacteria under stress environment
such as starvation. It has a function of inhibiting gene transcription, translation, and
replication like a stringent response. The number of chemical synthesis examples is
limited because of ppGpp’s 3' pyrophosphate is unstable to nucleophilic attack by the
adjacent 2' hydroxyl group. In order to avoid complicated purification to remove
high polarity side products, we developed an efficient ppGpp synthesis method that
the hydroxyl group at the 2' position of the sugar portion is protected with a TBDMS
group, and phosphitylation using phosphoramidite reagent is used as a method for
introducing pyrophosphate. We synthesized an intermediate TBS-Bn-ppGpp, and
studied the deprotection to ppGpp.
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1) Synthesis example of using ion exchange chromatography purification has been reported. Simoncsits.
A. Tomasz. J. Biochim. Biophys. Acta. 1974, 340, 509-515.
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