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Development of Novel Catalytic Organic Reactions Using Gaseous Molecule
Surrogates for Drug Discovery
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We have developed novel catalytic organic reactions aﬁplicable to rapid
derivatization in drug discovery research using gaseous molecule surrogates that can generate carbon
monoxide (CO) and sulfur dioxide (S02) upon chemical reaction or physical stimulation. In the
development of open-air carbonylation reactions using phenyl formate as a CO surrogate, we found
that the reversible adduct formation of a base and phenyl formate occurs quickly at the onset of the

reaction, contributing to the slowdown of the CO formation process and making the process the
rate-determining step in the overall reaction. On the other hand, we have developed a
metal-catalyzed formation of symmetrical and unsymmetrical sulfides using iodoarenes and S02
surrogates. This reaction is the first general synthetic method of sulfides using SO2 surrogates to
introduce divalent sulfur atoms.
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2 Pd catalyst (10 mol%) and Ligand (20 mol%) were used. Reaction time was 24 h.
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