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Alkene Metathesis of Polydienes ()

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

X
. + LnRu%
R

X 1-x
112/112 diads 114/112 diads chain baCkbltlng
J\N’“\E\E m“ %FV\:/\/MRULn

T

\RuLn\ LaRu

o e D

(1) Abendroth, H.; Canji, E. Makromol. Chem. 1975, 176, 775-779; (2) Coates, G. W.; Grubbs, R. H. JACS 1996, 118, 229-230; (3) Watson,
M. D.; Wagener, K. D. Macromolecules 2000, 33, 1494-1496; (4) Dewaele, A.; et al. Catal. Sci. Technol. 2016, 6, 7708-7717. 2



Depolymerizable Polymers (M)

Many self-immolative and chain-shattering polymers have been developed

self-immolative chain-shattering

— $ .....................

reagent v

Amplified
!gl $ Zg'\',{ Catalyst
<4 Release
Sequential
| g "' il A

£ = b bk

Miller, K. A.; et al. JACS 2019, 141, 2838-2842.

In block polymers, such principles have been used to trigger disassembly
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Relative Intensity

Molecular Weight Control

2"d gen Hoveyda-Grubbs catalyst gives rapid, controllable PB depolymerization
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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
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Evidence of Depolymerization ()

Analysis after freeze-drying indicates progressive depolymerization
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Morphological Transitions ()

Cryo-TEM/FM suggests cylinder->sphere and vesicle->cylinder at 1% catalyst
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Assembly in Non-Polar Media (M)

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

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

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

sonochemical activation

redox activation

—
fo >N Nar ))) A
. N. _N<
ad N eyt
[ 3
[ \C g > (éll'Ruj
KO~ PN A o
17 18
Metathesis Metathesis
Inactive Active

Meas— HC,NEMeS MES.«N\C, ~Me
| | ci
(Ru_ . ‘F{u_
e 0
o S
Mes” Mes”
24 25
"OFE" "ON"

Relatively Inactive

Relatively Active

Teator, A. J.; Bielawski, C. W. J. Polym. Sci. Polym. Chem. 2017, 55, 2949-2960.

light activation

SN~ S\ _Ph
“ﬂjijﬁf

uv

Ru= Ru—
c” | vis a” N
~ $

22 23

"ON" "OFF"

Relatively Active Relatively Inactive

HeatMet is a commercially available Ru carbene exhibiting thermal latency
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Relative Intensity

Thermal Latency with HeatMet ()

HeatMet exhibits excellent stability towards PB under ambient conditions
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Relative Intensity

Thermal Latency with HeatMet

HeatMet exhibits excellent stability towards PB under ambient conditions
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Depolymerization of a Thermally Cured Network (i) &

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

Classic urethane-linked PB networks exhibit orthogonal cure and depolymerization
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Storage modulus of cured 1,4-PB upon heating
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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 (i) s

Custom monomers with ring-closing moieties offer new routes to depolymerization
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New Directions: Control Over Bulk Self-Assembly (i) &

Latent catalysts may offer stimuli-induced control over bulk block polymer morphology
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Secondary electron SEM images, contrast results from selective etching of PB domains 21
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