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< Abstract >

Sulfur-containing molecules are important skeletons in pharmacetical industry, organic synthesis and
materials science. We have developed transition-metal-catalyzed strategy for the synthesis of aryl- and vinyl
thioethers by using iron, manganese, rhodium and copper as the metal sources."? Thioesters are important
building blocks for organic synthesis, and they have been utilized in acyl transfer reactions as the intermediates.
Here we also report that the catalytic amount of CuCl is an active catalyst for the coupling of aldehydes with
thiols in the presence of TBHP as an oxidant in water without any surfactant.® The synthesis of thiophosphates
via N-chlorosuccinimide-promoted coupling of thiols and phosphonates is also reported.* Very recently, we
discovered that the combination of Cul with oxalic diamide is a powerful catalyzed for the first cross-coupling
of thiols with unactivated aryl chlorides.
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Self-healing polymers : introducing stress sensitivity and sensing
In polymeric materials

P. Michael, D. Doéhler, R. Sravendra, A. Shaygan-Nia, Wolfgang H. Binder*

Faculty of Natural Science I, Chair of Macromolecular Chemistry, Martin-Luther
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Germany

Email: wolfgang.binder@chemie.uni-halle.de

With the advent of self-healing (SH) materials a new vision of material science had been
accomplished, together with the exploitation of specific chemical and physical principles.™? Thus e.g.
fast crosslinking and crack repair after damage has been optimized via encapsulation and embedding
of reactive components®”’ the application of supramolecular bonds ! has enabled multiple self-healing
taking into account the relevant timescales of self- heallng Especially the placement of reversible
chemical elements enables to introduce designed dynamic properties in polymerlc materials, in turn
achieving self-healing properties as a new design-principle in material science.’®*® Whereas dynamic
effects can be well predicted in the presence of solvents or within gels, engineering such effects in
solid polymer materials is considerably more difficult.*

The current presentation addresses principles of self-healing

‘ . “‘ polymers taking place at the site of damage specifically via
“‘\ stress-induced chemical reactions, on the one hand via
particular “click"-based chemistries to induce self-healing

responses, on the other hand via supramolecular bonds,

engineered to reversibly cluster/decluster generating transient

networks in polymers, in turn achieving self- heallng by

“ dynamic reorganization of clustered chemical bonds®. A model

M M .-¢ o) is discussed, clearly presenting the mechanism of dynamlcs
’a " " "™ during the force-induced bond-rupture and reorganization®

) A third healing principle is based upon metal-carbene

complexes, where pressure is inducing rupture of metal-carbenes, which in turn can be used for an
internal stress- and friction detection within a solid pol mer*’. The system is developed as a
fluorescence-based stress detection system in polymersl. By introducing supramolecular healing
principles mechanically stronger materials are obtained, displaying multiple healing-cycles together
with eg. graphene-based nanofillers bearing attached catalytic systems.
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