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Divergent synthesis of unsymmetrical polysulfides by the selective activation of
sulfur-bonded leaving groups

Kanemoto, Kazuya
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Disulfide bonds are prevalent in diverse fields, including medicinal
chemistry, food chemistry, and materials science. Despite their wide applications, the synthesis of
unsymmetrical disulfides is challenging because conventional methods tend to provide a mixture of
symmetrical and unsymmetrical disulfides. To address this issue, we developed a new bilateral
disulfurating reagent, N-(morpholine-4-dithio)phthalimide. This reagent has amino and imide leaving
groups that can be orthogonally transformed. Under acidic conditions, the amino leaving group
undergoes selective protonation and thus can be displaced by various carbon nucleophiles, such as
allyl trimethylsilanes, alkynyl silanes, and electron-rich arenes. Meanwhile, the remaining
phthalimide moiety is substituted by amines, thiols, and azlactones under basic or neutral
conditions. The combination of these transformations provides access to diverse unsymmetrical
disulfides through two C S bond-forming reactions.
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A. New disulfide platform B. Divergent transformation of platform
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