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Background: Dynamic sulfur polymers for advanced materials

* Product of oil refining
« Abundant & inexpensive (~ 0.2 USD/kQ)
 Megatons stockpile
« Can be transformed into sulfur polymers:
« Material for IR optics
« Sorbents for toxic metals
« Composites
 Repairable rubbers
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Background: Sulfur polymer M, changes in DMF
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Do these solvents actually break S-S bonds?
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S-S bonds in trisulfides break reversibly in DMF
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S-S bond metathesis of organic trisulfides
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Solvent Investigation — amount of solvent
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Solvent Investigation — amount of solvent
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Solvent Investigation — amount of solvent
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Solvent Investigation — amount of solvent
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What solvents promote S-S metathesis in trisulfides?
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S-S metathesis — substrate scope
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S-S metathesis is inhibited by electrophiles, acid, and oxidants
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EPR (Electron Paramagnetic Resonance) spectroscopy —
no evidence for radical species

A/Prof. Jeffrey Harmer

J\ (The University of Queensland)
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Proposed mechanisms for the S-S metathesis

1. Radical mechanism
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Proposed mechanisms for S-S metathesis

3. lonic mechanism
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Application — Dynamic Combinatorial Library
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Application to recyclable polymers
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