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Metal-free aerobic oxidative coupling of thiols for synthesis of disulfides and sulfenamides
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Statement of the Problem: Catalytic synthesis of organic sulfenamides and disulfides has great significance and value in 
synthetic chemistry and bioscience. Despite the prominent applications of sulfenamides, there are only a few reports 
about their preparation. In this contribution, we reported an oxidative coupling of 2-mercaptobenzothiazole leading to 
2,2-disbenzothiazoledisulfide in up to 94 % yield. 

Findings: The reactions used TEMPO as the catalyst and underwent a radical mediated process. Inspired by that finding, 
we explored the radical reaction between thiols and amines. Fortunately, we found a TEMPO-catalyzed aerobic oxidative 
coupling system, which utilizes environmentally friendly and naturally abundant O2, producing sulfonamides and 
disulfides in high yields. Reactions showed good tolerance toward various amines and thiols. Activation of the N-H bond by 
2,2-disbenzothiazoledisulfide showed the great potential in organic synthesis.

Conclusion & Significance: We successfully developed a highly efficient and sustainable metal-free radical-medicated method 
to generate compounds containing S-N and S-S bonds in high yields. The TEMPO-catalyzed aerobic oxidative homocoupling of 
thiols or heterocoupling of thiols with amines provides a new prospect for large-scale syntheses of disulfides and sulfenamines, 
such as rubber accelerator TBBS, which is required in metric tons worldwide each year.
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