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Alkene Metathesis of Polydienes

Polydienes are cyclized/cleaved by Ru carbenes via ring-closing metathesis
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Depolymerizable Polymers

Many self-immolative and chain-shattering polymers have been developed
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In block polymers, such principles have been used to trigger disassembly
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Molecular Weight Control

2nd gen Hoveyda-Grubbs catalyst gives rapid, controllable PB depolymerization

1H nuclear magnetic resonance (NMR) spectra
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Can Metathesis Alter PB-Based Morphologies?
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Dynamic Light Scattering (DLS)

DLS data indicate a rapid decrease in hydrodynamic size upon catalyst exposure
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Dynamic Light Scattering (DLS)

The final hydrodynamic size is dictated by the amount of catalyst added

Autocorrelation

functions

Size distributions

(via CONTIN)
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Evidence of Depolymerization

Analysis after freeze-drying indicates progressive depolymerization
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Morphological Transitions Saida
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Cryo-TEM/FM suggests cylinder->sphere and vesicle->cylinder at 1% catalyst
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Assembly in Non-Polar Media

Initial DLS measurements suggest reverse effect possible with PB as corona
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Assembly in Non-Polar Media

Initial DLS measurements suggest reverse effect possible with PB as corona
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Assembly in Non-Polar Media

Initial DLS measurements suggest reverse effect possible with PB as corona
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Latent Metathesis Catalysts

Latent, stimuli-responsive Ru carbenes represent a burgeoning field of study
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Thermal Latency with HeatMet

HeatMet exhibits excellent stability towards PB under ambient conditions

1H NMR spectra after 3 days at 25 °C
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Thermal Latency with HeatMet Saida
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HeatMet exhibits excellent stability towards PB under ambient conditions

1H NMR spectra after 1 hr at 100 °C
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GPC traces after 1 hr at 100 °C
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Depolymerization of a Thermally Cured Network

Classic urethane-linked PB networks exhibit orthogonal cure and depolymerization
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Depolymerization of a Thermally Cured Network

Classic urethane-linked PB networks exhibit orthogonal cure and depolymerization
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Depolymerization of a Photocured Network

Cure and depolymerization can be fully decoupled in a photocured network
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Depolymerization of a Photocured Network

Cure and depolymerization can be fully decoupled in a photocured network
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New Directions: Novel Depolymerizable Polymers

Custom monomers with ring-closing moieties offer new routes to depolymerization
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New Directions: Control Over Bulk Self-Assembly Saida
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Latent catalysts may offer stimuli-induced control over bulk block polymer morphology
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