Supplementary Information (Sl) for Polymer Chemistry.
This journal is © The Royal Society of Chemistry 2024

Electronic Supporting Information

Isomer-Driven Polymerization, Depolymerization, and
Reconstruction

Herbert Wakefield 1V,[@ Nicholas J. Fromel,@ Jennifer Jiang, @ llia Kevlishvili,[®! Yunxin
Yao,! Stephen L. Craig,® Heather J. Kulik,[®9l and Rebekka S. Klausen*a]

Table of Contents

1. General Information S-2
2. Supplemental Figures S-4
3. Experimental Procedures S-13
4. GPC Elugrams S-24
5. Thermal Characterization S-43
6. NMR Spectra S-44
7. References S-56

S-1



1. General Information

General Experimental Procedures: All experiments unless otherwise denoted were
performed under a nitrogen or argon atmosphere with the exclusion of air or moisture
via standard Schlenk line technique or in a nitrogen glovebox. All glassware was dried
prior to use in a 175 °C oven.

Instrumentation: '"H NMR, 2°Si {'H} DEPT NMR, and '3C {'H} NMR spectra were recorded
on a Bruker Avance Il 400 MHz Spectrometer, a Bruker Avance 300 MHz Spectrometer,
and a Bruker Avance 400 MHz Spectrometer. High field NMR was done on a Bruker 14.1
T (600 MHz, 1H) Avance |l spectrometer equipped with a triple resonance cryogenic
probe with cold '"H and '3C cryocooled preamplifier for enhanced sensitivity and equipped
with actively shieled z-axis pulsed field gradients. Chemical shifts are reported in parts
per million (ppm). Spectra were recorded in chloroform-d or benzene- dswith the residual
solvent peak as the internal standard ("H NMR: CHCIs, d = 7.26 ppm; CeDs, & = 7.16
ppm. 3C NMR: CHCIs, & = 77.16 ppm; CsDs, & = 128.06 ppm). 2°Si {'H} DEPT NMR
experiments evolution times are correlated to J coupling values reported as 2Jsi-v = 7 Hz.
Multiplicities are as indicated: s (singlet), d (doublet), t (triplet), dd (doublet of doublets),
h (heptet), m (multiplet), and br (broad). Coupling constants, J, are reported in Hertz (Hz)
and integration is provided, along with assignments, as indicated. Attenuated total
reflection infrared (ATR-IR) spectroscopy was performed on a Thermo NicoletNexus 670
FTIR spectrometer. Mass spectrometry and high-resolution mass spectrometry were
performed in the Department of Chemistry at Johns Hopkins University using a VG
Instruments VG70S/E magnetic sector mass spectrometer with electron ionization (El)
(70 eV). The UNIlab Plus Glove Box by MBRAUN was maintained under nitrogen
atmosphere. Polymer molecular weights were measured by gel permeation
chromatography (GPC) on a Tosoh Bioscience ECOSEC GPC workstation using butylated
hydroxytoluene stabilized THF as the eluent (0.35 mL min', 40 °C) through TSKgel
SuperMultipore HZ-M guard column (4.6 mm ID x 2.0 cm, 4 um, Tosoh Bioscience) and
a TSKgel SuperMultipore HZ-M column (4.6 mm ID x 15 cm, 4 ym, Tosoh Bioscience).
Polystyrene standards (EasiVial PS-M, Agilent) were used to build a calibration curve.
Processing was performed using ECOSEC Data Analysis software (Version 1.14, Tosoh
Bioscience). Polymers were dissolved in THF (concentration specified per experiment),
filtered (Millex-FG Syringe Filter Unit, 0.20 um, PTFE, EMD Millipore), and injected using
an auto-sampler (10 pL). All silica-gel column chromatography was performed on a
Teledyne ISCO Combiflash Rf+ using Redisep Rf silica columns. Recycling size
exclusion chromatography was done using the LaboACE LC-5060 Plusll Recycling
Preparative HPLC. Further, the stationary phase was JAIGEL 2.5HR and 3HR columns
with a BHT-stabilized THF mobile phase.

Materials: Unless otherwise specified, all chemicals were used as purchased without
further purification. Solvents used for column chromatography and polymer workup were
reagent grade and used as received. Reaction solvent THF, toluene, diethyl ether (Et20),
dichloromethane (DCM) (Sigma Aldrich, HPLC grade) was dried on a J. C. Meyer Solvent
Dispensing System (SDS) using stainless steel columns packed with neutral alumina and
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Q5 reactant, a copper (ll) oxide oxygen scavenger, following the manufacturer’s
recommendations for solvent preparation and dispensation.

1,4-butanediol diacrylate, Grubbs 2"¢ generation catalyst (M204), Grubbs 1st generation
catalyst (M102), methanol (99.90%), methyl acrylate, trans-1,4-dichloro-2-butene, cis-
1,4-dichloro-2-butene and benzene (anhydrous), were purchased from Sigma Aldrich. D1
was synthesized according to the reported procedure.?5! Grubbs 3 generation catalyst
was synthesized according to the reported.[*8! Ethyl vinyl ether (99.00%) was purchased
from Fisher Scientific.
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2. Supplemental Figures
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Figure S1. SEC elugram of unimodal P12.13 synthesized from recrystallized trans-1 and
G3. Molecular weight determined by size exclusion chromatography relative to
polystyrene standards at 254 nm (THF, [P12.13] = 0.75 mg mL-', 40 °C, 0.35 mL min~, 10
ML injection).
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Figure S2. Cropped and annotated crude 'H NMR spectra (400 MHz, chloroform-d) of
depolymerization of P111.1 to cis-1 (28% conversion). Reaction conditions: 1 mol% G1,
0.16 M DCM, 16 h.
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Figure S3. Potential energy surface (in kcal/mol) calculated at the M06/def2-TZVPP-
CPCM(DCM)//B3LYP-D4/def2-SVP level of theory for ROMP initiation. All energies refer
to Gibbs free energies and are relative to | and two 1 cycles. The trans-1 initiation is
shown in blue, and the cis-1 initiation is shown in blue, with common PPhs ligated Ru and
free Ru catalyst shown in black. Reprinted with permission from J. Am. Chem. Soc. 2023,

Bl

S SllMes Mo ol 1 ‘SI Me
. Gj-gj-M
=l TS2-cis AT Me S,
= 186 b
) : \
Me~g; Me e~ i-Me
Me’SI'IS!'SI M TS1 / — \ Ma’SI'Si'SI'Me
o -cis \ 7
JCl., | Me Me
15.9 “Ry-. \
fr— e ! ]/\ Me,
o J0we IV-ci e \ 157
g — I \ -CIS ! \ .
R o M
ar u v 131 1 MGGISL’SE'SI . —
=t Mé
VoS5 Site Cl e TS%—Jrans
Me Me 1 CI’Rl‘L"' M - \
" R -
ll-cis I TS1-trans “Sime 1 \
1] 8.7 I 8.6 S-Sty | \
7 8 o 9', 1 e I
B 7 Me Me \
~ I \
I
lil-trans \ \
I
75 ] \ \—
' 1
swes _, ‘\ ; V-%r%ns
o, 1 _ /~Me i
a1 e SiMes Me Me
ﬂ:/\si—Me IV-trans Cl | _ /S Me
S-Smo 3.6 JRu=/pge-Si-si-Me
ST cl Y
i SIM; M
Mege Me Gl 1Mo e N
“Ru ._Si
- -Si-Si.
Cl : MeM e’ MeMe
{
Me~g; i-Me
Me’s",Si's"Ms
e Me

Reaction Progress

145, 10187. Copyright 2023 American Chemical Society.

S-5




[\

Mes—N N~ Mes
TCI
(Ru=\ P_h2 Ph2
— “ | Ph BUt%/\/SI\Si,SI\/\N,But
PCys Me,
NN + Ph~g;  gj-Ph G2(5mol %) not observed
Ph” 517 “Ph DCM (0.1 M) +
Me/ Mell 16 h, 45°C
. o2
1.hexen.e cls_SlCH WW
(4.00 equiv.) (1.00 equiv.)
Yield: ND
O

_ M_‘M JU

80 75 70 65 60 55 50 25 20 15 10 05 00 -05
H/ppm

Figure S4. Cropped crude 'H NMR spectrum (400 MHz, chloroform-d) from the
unsuccessful CM of cis-1 and 1-hexene. The reaction proceeded to give 5-decene and
cis-1.

Table S1. Maximum concentration of cis-1 in organic solvents.

Solvent Amount cis-1 Solvent Added Concentration of
(mg) (mL) dilution (M)
Dioxane 16.1 1.20 0.028
CHCl; 16.2 0.190 0.178
Toluene 20.9 0.900 0.048
THF 18.6 0.260 0.150
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Figure S5. Cropped 'H NMR spectra (400 MHz, chloroform-d) of the RO-CM product, 2.
The olefinic region shown only indicates the trans isomer.
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Figure S6. Cropped ATR-IR spectra of P2 indicating the «,B-unsaturated carbonyl at
1706 cm™', as well as a SiMe functional group at 1257 cm'.
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Figure S7. Cropped 'H-NMR spectra (400 MHz, chloroform-d) highlighting the olefinic
region of a 4.5 h aliquot of the ROIMP of trans-1 and BDA. Present are the olefinic

peaks of P1, P2 as well as the BDA dimer.
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Sample: 20240905 poly-alt(BDA-SIiCH) DSC-TGA File: \\..\20240905 poly-alt(BDA-SiCH).001
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Figure S8. Thermogravimetric analysis (TGA) of P2.
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[cis-1]:[BDA];[G2] | %Alternation2 | M, (g mol') b | My/M,®
100:100:1 >99% 3310 1.52
105:100:1 >99% 3091 1.48
125:100:1 91.5% 2285 1.42
150:100:1 76.6% 4062 1.47

a Determined by

'H NMR spectroscopy. °
determined by size exclusion chromatography relative to polystyrene
standards at 254 nm (THF, [Sample] = 1.00 mg mL-", 40 °C, 0.35 mL
min-', 10 uL injection).

Molecular weight

S-10

Figure S9. Cropped 'H-NMR spectra (400 MHz, chloroform-q) of the olefinic region of a)
pure P1, b) alternating polymer P2 made with feed ratio of [cis-1]:[BDA]:[G2] =
[150]:[100]:[1], €) alternating polymer P2 made with feed ratio of [cis-1]:[BDA]:;[G2] =
[125]:[100]:[1], d) alternating polymer P2 made with feed ratio of [cis-1]:[BDA]:[G2] =
[105]:[100]:[1], and e) pure dimethyl fumarate. Panel f) summarizes the %alternation and
molecular weight characteristics.
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Figure S10. Attempted synthesis of alternating polymer P2 from homopolymer P1 with
cropped 'H NMR spectra (400 MHz, chloroform-qd) of olefinic region taken at a reaction
time of a) 15 minutes and b) 2 hours as well as SEC elugrams of ¢) P1 homopolymer, d)
15 minute reaction, and e) 2 hour reaction. Molecular weight determined by size exclusion
chromatography relative to polystyrene standards at 254 nm (THF, [Sample] = 1.00 mg

mL-", 40 °C, 0.35 mL min~', 10 pL injection).
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Figure S11. Synthesis of alternating polymer P2 with the associated cropped 'H NMR
spectrum (400 MHz, chloroform-d) of the olefinic region of reactions quenched after a) 15
minutes and b) 7 days, as well the associated SEC elugram of reactions quenched after
c) 15 minutes and d) 7 days. Molecular weight determined by size exclusion
chromatography relative to polystyrene standards at 254 nm (THF, [Sample] = 1.00 mg
mL-", 40 °C, 0.35 mL min~', 10 pL injection).
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3. Experimental Procedures and Tabulated Characterization

3.1 Synthesis of high purity trans-1

T e /
Osi—si—siO (120equiv) _ Ph=gj  gi=Ph
> pp i” “Ph
Ph Me Ph rt, Benzene (0.018 M) Me,
2[K(18-cr-6)]® 30 min trans-1
D1 18%

*Caution” - D1 is air and moisture-reactive and should be handled in an inert and dry
atmosphere. Benzene is a known carcinogen and exposure should be minimized.

Trans-1 was synthesized following a modified procedure from Wakefield (2023)2°]

In a nitrogen-filled glovebox, an oven-dried 250 mL Schlenk flask equipped with a
stir bar was charged with the D1 (2.00 g, 1.94 mmol, 1.00 equiv.) and sealed with a rubber
septum and stopcock. 0.3 mL of (E)-1,4-dichlorobutene was added to a 25 mL oven-dried
round bottom flask. The Schlenk flask containing the dianion and the flask of
dichlorobutene were removed from the glove box and transported to the hood, where they
were placed under an argon atmosphere. D1 was dissolved in benzene (107 mL) and
began to stir at room temperature. The 1,4-dichlorobutene was diluted with 3 mL to
prepare a stock 0.32 mM solution. 0.766 mL (0.242 mmol, 1.00 equiv.) was added to the
dianion solution to initiate the reaction. The reaction color was observed to change from
deep burgundy to a clear light-yellow solution. The reaction was allowed to stir at room
temperature for 30 minutes and then quenched with 50 mL of deionized H20 (added
slowly with a pipette then completed with a funnel) and 50 mL of a saturated aqueous
solution of NH4Cl (added slowly with a pipette first then completed with a funnel). The
biphasic mixture was transferred to a 250 mL separatory funnel and the aqueous layer
was separated from the organic layer. The organic layer was dried over NaSOa4 before
being concentrated by rotatory evaporation. The crude material was recrystallized by
dissolving in 1.50 mL of hot toluene. The solution was cooled to room temperature before
crystallizing in a -10 °C freezer. After 3 days, the crystals were washed and isolated with
cold hexanes and dried under vacuum for 2 hours yielding trans-1 as clear-white crystals
(169.0 mg, 18%). 'H and '3C spectra are consistent with those previously reported for this
compound and no further characterization was performed.[?5

All trans-1 was wrapped in foil and stored in a -10 °C lab freezer for further use.
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3.2 Synthesis of cis-1

Ph Me Ph C'_\:/_C' ﬁ

L0
@?i—?i—sl‘i@ (1.20 equiv.) Pheg PP
/ \S./ N
Ph Me Ph RT Benzene (0.018M) Ph" >\ Ph
2[K(18-cr-6)]® 30 min Me Me
cis-1
b1 61%

*Caution” - D1 is air and moisture-reactive and should be handled in an inert and dry
atmosphere. Benzene is a known carcinogen and exposure should be minimized.

cis-1 was synthesized following a modified procedure from Wakefield (2023).[25]

In a nitrogen-filled glovebox, an oven-dried 250 mL Schlenk flask equipped with a
stir bar was charged with the D1 (2.37 g, 2.30 mmol, 1.00 equiv.) and sealed with a rubber
septum and stopcock. 0.750 mL of (Z2)-1,4-dichlorobutene was added into a 25 mL oven-
dried round bottom flask. The Schlenk flask containing the dianion and the flask of
dichlorobutene was sealed, removed from the glove box, and transported to the hood
where they were placed under an argon atmosphere. D1 was dissolved in benzene (175
mL) and began to stir at room temperature. The 1,4-dichlorobutene was diluted with 5.15
mL to prepare a stock 1.38 mM solution. 2.00 mL (2.76 mmol, 1.20 equiv.) was added to
the dianion solution to initiate the reaction. The reaction color was observed to change
from deep burgundy to a clear light-yellow solution. The reaction was allowed to stir at
room temperature for 30 minutes and then quenched with 65 mL of deionized H20 (added
slowly with a pipette first then completed with a funnel). The reaction was transferred into
a 500 mL Erhlenmeyer flask and 75 mL of a saturated aqueous solution of NH4Cl (added
slowly with a pipette first then completed with a funnel). The biphasic mixture was
transferred to a 500 mL separatory funnel and the aqueous layer was separated from the
organic layer. The organic layer was dried over NaSO4 before being concentrated by
rotatory evaporation. The crude cis-1 was recrystallized using 1 mL of hot toluene. The
solution was left to cool to room temperature before cooling in a -10 °C freezer overnight.
The next day the crystals were washed and isolated with cold hexanes and dried under
vacuum for 2 hours yielding cis-1 as clear-white crystals (667.0 mg, 61%). 'H and 13C
spectra are consistent with those previously reported for this compound and no further
characterization was performed.[23!
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3.3 ROMP of trans-1
[\

MesN NMes

_ (n’,L_i\
g

V_A IIDh I\Ille IIDh
e Sy | gt
Me/ \Me Solvent, RT, Time Ph Me Ph n

trans-1 P1,

Table S2. Reaction parameters of trans-1 ROMP. Products are named after the
dispersity, Mw/Mn.

Ph

Entry | Monomer | M:C Solvent | Concentration | Time Yield
(%)
P11.23 trans-1 100:1 DCM 240 M 10 min 682
P111.1 trans-1 500:1 THF 1.37 M 30 min 59
P12.13 trans-1 250:1 DCM 240 M 10 min 78
P1i1.14 trans-1 250:1 DCM 1.78 M 10 min 84

a pre-recycling yield post-precipitation. 330 mg of P1 was purified further via recycling
size exclusion chromatography.

Synthesis of P11.23

To an oven dried microwave vial (MV) equipped with a stir bar, 1.128 g (2.36 mmol, 100
equiv.) of trans-1 was added. The MV was sealed with a cap, purged, and backfilled 3
times with argon. In a nitrogen filled glovebox. A stock solution of G3 was prepared
dissolving 43 mg of G3 in 0.500 mL of dry DCM. trans-1 was diluted with 0.780 mL of dry
DCM and then 0.200 mL (0.02366 mmol, 1.00 equiv.) of the G3 solution was added to
trans-1 to initiate the reaction. The reaction stirred for 10 minutes at room temperature
until the solution became viscous. 0.500 mL of ethyl vinyl ether was added to quench the
reaction and allowed to stir for 10 minutes. Volatiles were removed under reduced
pressure. The crude was redissolved in 4 mL of DCM and precipitated in 40 mL of MeOH.
The polymer was filtered and dried for 3 hours on the filter then overnight on the Schlenk
line vacuum after being transferred to a tared vial yielding pre-RSEC P1 (767.0 mg, 68%).
330 mg of P11.23 was further purified via recycling size exclusion chromatography yielding
P11.23 as a white glassy polymer (130 mg). 'H and '3C spectra are consistent with those
previously reported for this compound and no further characterization was performed.[2%!

Synthesis of P111.1

In a nitrogen-filled glovebox, an oven dried vial equipped with a stir bar was charged with
457. mg (0.958 mmol, 500 equiv.) of trans-1 and diluted with 0.700 mL of dry THF. To a
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separate oven-dried 1-dram vial, a G3 stock solution was prepared by dissolving 4 mg of
G3 in 0.287 mL of THF. Both vials were seal, brought out of the glovebox and placed
under argon on the Schlenk line. 0.100 mL of the G3 stock solution was added to the now
stirring solution of trans-1 at room temperature to initiate the reaction. The reaction stirred
at room temperature for 30 minutes. After 30 min the reaction was quenched with 0.200
mL of ethyl vinyl ether. Volatiles were removed under reduced pressure. The crude was
redissolved in 2 mL of DCM and precipitated in 20 mL of MeOH. The precipitate was
filtered and reprecipitated following the same steps. The precipitated polymer was dried
on the filter for 3 hours before being transferred to a tared vial and dried under vacuum
overnight yielding P111.1 as a glassy off-white polymer (270 mg, 59%). 'H and '3C spectra
are consistent with those previously reported for this compound and no further
characterization was performed.[23!

Synthesis of P12.13

In a nitrogen-filled glovebox, an oven dried vial equipped with a stir bar was charged with
169.2 mg (0.355 mmol, 250 equiv.) of recrystallized trans-1 and diluted with 0.148 mL of
dry DCM. To a separate oven-dried 1-dram vial, a G3 stock solution was prepared by
dissolving 20 mg of G3 in 1.00 mL of DCM. Both vials were sealed, brought out of the
glovebox, and placed under argon on the Schlenk line. 0.0515 mL of the G3 stock solution
was added to the now stirring solution of frans-1 at room temperature to initiate the
reaction. The reaction stirred at room temperature for 10 minutes. After 10 min the
reaction was quenched with 0.200 mL of ethyl vinyl ether. Volatiles were removed under
reduced pressure. The crude was redissolved in 3 mL of DCM and precipitated in 30 mL
of MeOH. The precipitate was filtered and reprecipitated following the same steps. The
precipitated polymer was dried on the filter for 3 hours before being transferred to a tared
vial and dried under vacuum overnight yielding P12.13 as a glassy off-white polymer (128
mg, 78%). 'H and '3C spectra are consistent with those previously reported for this
compound and no further characterization was performed.[?5

Synthesis of P11.14

In a nitrogen filled glovebox, an oven dried 1-dram vial was equipped with a stir bar was
charged with 164.1 mg (0.344 mmol, 250 equiv.) of trans-1 along with 0.143 mL of dry
DCM. To a separate oven dried 1-dram vial, a 0.0275 M stock solution of G3 was made
by dissolving 13.6 mg of G3 in 0.68 mL of DCM. To the solution of trans-1 was added
0.050 mL (1.38 pmol, 1 equiv.) of the prepared G3 stock solution. The vial was sealed,
removed from the glovebox, and allowed to stir at room temperature for 10 minutes. The
reaction was quenched with 0.200 mL of ethyl vinyl ether. The reaction stirred for another
10 minutes prior to removing volatiles under reduced pressure. The crude was dissolved
in 2 mL of warm DCM and precipitated into 30 mL of methanol stirring in an ice bath. The
precipitate was filtered and reprecipitated two more times. The polymer was transferred
to a tared vial and dried overnight under vacuum yielding glassy off-white P11.14 (138 mg,
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84%). 'H and '3C spectra are consistent with those previously reported for this compound
and no further characterization was performed.2®]
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3.4 General procedure for depolymerization

CysP
Y3| OCI
=
Cl _
oh Mo n Cpp P )
Si—Si—Si G1 (3 mol%) o Ph\Si Si’Ph
Ph Me Ph DCM (0.16 M), 16 h,23°C  Ph”  Si” “Ph
n
Me Me
P14y cis-1

Below is a specific example for the general procedure to conduct the depolymerization
experiments of P1, from Table 2, entry 6.

In a nitrogen-filled glovebox, stock solutions of P111.1 (60 mg in 0.600 mL of DCM) and
G1 (12 mg in 0.500 mL of DCM) were made. To an oven-dried 1-dram vial equipped with
a stir bar, 0.160 mL (0.03355 mmol, 1.00 equiv.) of P111.1 stock solution, 0.030 mL of
DCM, and 0.070 mL (1.01 x 103 mmol, 0.03 equiv.) of G1 stock solution were added. The
vial was sealed and brought out of the glove box, to stir overnight. The next day, the
reaction was quenched with 0.150 mL of ethyl vinyl ether. The volatiles were removed
under reduced pressure and the reaction was analyzed by 'H-NMR.
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3.5 Depolymerization of P12.13 and isolation of cis-1

MesN NMes

el
RU=\
CI/I Ph —
ITh l\llle I?h PCy3
Si—Si—Si G2 (1 mol%) Phg; gi—Ph
Ph Me Ph DCM (0.16 M), 16 h, 23°C  Ph” Si7 7 ph
" 85% Me Me
P12.43 cis-1

In a nitrogen-filled glovebox, a microwave vial was charged with P12.13 (80 mg, 0.168
mmol, 1.00 equiv.). P12.13was diluted with 1.00 mL of dry DCM. Also in the glovebox, a
stock solution of G2 was made in an oven-dried round bottom flask by diluting 10.2 mg of
G2 with 0.874 mL of DCM (13.7 mM). 0.120 mL (0.00168 mmol, 0.01 equiv.) of the G2
stock solution was added to P12.13 via syringe. The reaction was sealed and brought out
of the glovebox to stir at room temperature overnight. The next day, the reaction was
quenched with 0.200 mL of ethyl vinyl ether, and the volatiles were removed under
reduced pressure. The quenched reaction was redissolved with 5 mL of DCM and 150
mg of celite was added. The mixture was sealed and allowed to stir for 1 hour. The celite
was removed via vacuum filtration and the filirate was concentrated under reduced
pressure yielding cis-1 as a white solid 67.8 mg (85%). 'H and '3C spectra are consistent
with those previously reported for this compound and no further characterization was
performed.[?5]
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3.6 Attempted ring-opening cross-metathesis of cis-1 and 1-hexene

MesN NMes
T

RLi=\ Ph, Ph,
But,, _~ Si___Si . . But
— CI/I Ph W si \/\’J\,
PCy3 Me2
NS + Ph—g; gi—Ph G2(5mol%) not observed
ST DCM (0.1 M)
Ph Ph +
ve Me 16 h, 45°C
1-hexene cis-1 NN
(4.00 equiv.) (1.00 equiv.) _
not isolated

In a glove box, an oven-dry microwave vial was charged with c¢is-1 (95.3 mg, 0.200 mmol,
1.00 equiv.) and diluted with dry DCM (1 mL). A stock solution of G2 was prepared by
dissolving 20 mg of G2 in 0.603 mL of DCM. The microwave vial and the G2 solution
were sealed and brought out of the glove box. 1-hexene (0.100 mL, 0.800 mmol, 4.00
equiv.) was added to the solution of cis-1 and stirred at room temperature. 0.250 mL of
the G2 solution was added to the microwave vial to initiate the reaction. The reaction
solution was stirred at room temperature for 15 minutes before being heated to 45 °C to
stir overnight. The next day the reaction was cooled to room temperature and
concentrated under reduced pressure. The crude was analyzed by '"H-NMR and only the
1-hexene homodimer was observed.
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3.7 Ring-opening cross-metathesis of cis-1 and methyl acrylate

MesN NMes
T

Ru=,
CI/ ! Ph
— PCY3
m G2 (5 mol %) o o
Ph~g; gi-Ph Methyl acrylate (5.00 equiv.) Ph, Ph,
AT - Z Si__.Si X
Ph Ph DCM (0.1 M) )]\/\/ ~ai \/\)J\
Me/ \Me 16 h, 45 °C MeO I\S/Ile OMe
] 61% 2
cis-1
(1.00 equiv.) 2

In a nitrogen-filled glove box, an oven-dried microwave vial (MV) was charged with cis-1
(100 mg, 0.219 mL, 1.00 equiv.), diluted with 2.10 mL of DCM, and sealed. Also in the
glove box, A stock solution of G2 was prepared by dissolving 18.1 mg of G2 in 0.195 mL
of DCM into a 1-dram vial with a septa cap. Both solutions were sealed and brought out
of the glove box. 0.095 mL (1.05 mmol, 5.00 equiv.) of methyl acrylate was quickly added
to the MV and allowed to stir. 0.097 mL (0.0105 mmol, 5 mol%) of the G2 stock solution
was added to the MV to initiate the reaction. The MV was submerged in a 45 °C oil bath
and left to stir overnight. The next day the reaction was cooled to room temperature and
concentrated under reduced pressure. The residue looked like brown oil. The crude oil
was purified by silica gel chromatography. DiMA-1 eluted in from a fraction of 25% ethyl
acetate and 75% hexanes. The fractions were concentrated under reduced pressure and
stored on the bench top as a colorless oil. (79.4 mg, 61%). '"H-NMR (CDCls, 400 MHz)
7.48 —7.27 (m, 20H), 6.92 — 6.71 (m, 2H), 5.39 (d, 2H, J=15.5 Hz), 3.62 (s, 6H), 1.97 (d,
4H, J=8.7 Hz), 0.43 (s, 6H) ppm. 'C-NMR (101 MHz, CDCls) 166.81, 146.67, 135.42,
134.00, 129.53, 128.16, 128.14, 120.06, 51.17, 20.76, -4.10.2°Si-NMR (79 MHz, CDCls)
-18.64, -45.54. ATR-IR Spectroscopy (cm™) 3068, 1715, 1639, 1485, 1427, 1320, 1265,
1125, 839, 696. Preliminary attempts at obtaining HRMS were unsuccessful.
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3.8 Ring-opening cross-metathesis polymerization of cis-1 and BDA

MesN NMes

T

RU=\
= S

o o m . g

G2 (100:1 o o _Si_

/\ﬂ/ \6/) \ﬂ/\ +  PesisicPh T \6/) \[]/\/\Si Si Ph
4 ph” SiT “ph DCM (0.37 M), Reflux 4 Ph, Ph, n
o] 0 /N 8h 0 o}
Me Me 61%
BDA cis-1 ° P2

(1.00 equiv.) (1.00 equiv.)

A 10 mL Schlenk flask, reflux condenser, and 2 10 mL round bottom flasks (RBF) were
oven-dried overnight. The next day the Schlenk flask and reflux condenser (fit with a
dummy flask) were cooled under vacuum. One 10 mL RBF was cooled under vacuum in
the glovebox antechamber. In a nitrogen-filled glovebox, a stock solution of G2 was
prepared by dissolving 13.6 mg of G2 in 0.866 mL of DCM into the 10 mL RBF sealed
and brought out of the glovebox. 176.0 mg (0.370 mmol, 1.00 equiv.) was weighed into
the 10 mL Schlenk flask and then purged and backfilled 3 times with argon. The Schlenk
flask was diluted with 0.802 mL of dry DCM. BDA (0.070 mL, 0.370 mmol, 1.00 equiv.)
and G2 (0.200 mL, 0.00370 mmol, 0.01 equiv.) from the prepared stock solution were
added to the Schlenk flask under heavy argon flow. The reflux condenser and dummy
flask were purged and backfilled 3 times with argon. Then under heavy argon flow, the
reflux condenser was fit to the Schlenk flask, and the reaction stirring began. Water was
flowed through the condenser and the apparatus was submerged in a 48 °C oil bath. The
reaction stirred at reflux for 8 h. After 8 h, the reaction was cooled to room temperature,
and the volatiles were removed under reduced pressure. The crude was dissolved in 2
mL precipitated in 20 mL MeOH twice. The polymer creates a cloudy solution but crashes
out as a goo that sticks to the beaker. The polymer was decanted away from the methanol
yielding a brown oily and sticky polymer. The polymer was redissolved in 8 mL of DCM
and 50 mg of celite was added to the solution and stirred for 15 min. The celite was filtered
off, removing any residual catalyst, and the solution was concentrated under reduced
pressure to yield P2 as a colorless sticky white solid. (151.0 mg, 61% gravimetric yield).
'H-NMR(CDCls, 400 MHz): d =8.31 — 6.87 (m, 25H), 6.75 (ddd, 1H, J=14.8, 9.2, 7.8 Hz),
6.39 (dd, 1H, J=17.3, 1.5 Hz), 6.10 (dd, 1H, J=17.3, 10.4 Hz), 5.81 (dd, 1H, J=10.4, 1.5
Hz), 5.32 (d, 1H, J=15.5 Hz), 4.23 — 3.89 (m, 6H), 1.93 (d, 4H, J=8.5 Hz), 1.67 (1, 2H,
J=3.2 Hz), 1.54 (s, 4H), 0.41 (s, 6H) ppm. 3C-NMR (101 MHz, CDCls) & 166.29, 146.59,
135.41, 133.97, 133.94, 130.71, 129.52, 128.46, 128.11, 120.19, 64.06, 63.31, 25.28,
20.65, -4.12, -4.14. 2°Si NMR (79 MHz, CDCls) & -18.57, -45.57. ATR-IR Spectroscopy
(cm) 3068, 1707, 1635, 1427, 1258, 1123, 1102, 839, 696.
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3.9 Ring-opening insertion-metathesis polymerization of trans-1 and BDA

h \6/) \ﬂ/\/\thMezPh:\;]p-\1

MesN NMes
Ll
RU=
| \ +
YA Cl PCy, Ph o (¢}
\6/) \n/\ Pt g G2 (100:1) _ /\H/OQONO%?OJ\/
N ./ o, 4 4
/\n/ + Ph” /S|\ “ph DCM (04235 l\rfl), 42 °C o o
Me Me ’
BDA trans-1 BDA Dimer
(1.00 equiv.) (1.00 equiv.)

Ph Me F'h
J/78| Si— A/T
Ph Me Ph

A 10 mL Schlenk flask, reflux condenser, and 2 10 mL round bottom flasks (RBF) were
oven-dried overnight. The next day the Schlenk flask and reflux condenser (fit with a
dummy flask) were cooled under vacuum. One 10 mL RBF was cooled under vacuum in
the glovebox antechamber. In a nitrogen-filled glovebox, a stock solution of G2 was
prepared by dissolving 10.8 mg of G2 in 0.607 mL of DCM into the 10 mL RBF sealed
and brought out of the glovebox. 200.0 mg (0.419 mmol, 1.00 equiv.) was weighed into
the 10 mL Schlenk flask and then purged and backfilled 3 times with argon. The Schlenk
flask was diluted with 1.48 mL of dry DCM. BDA (0.079 mL, 0.419 mmol, 1.00 equiv.) and
G2 (0.200 mL, 0.00419 mmol, 0.01 equiv.) from the prepared stock solution were added
to the Schlenk flask under heavy argon flow. After G2 was added, the headspace was
evacuated with a dynamic vacuum and then backfilled with Argon. The reflux condenser
and dummy flask were purged and backfilled 3 times with argon. Then under heavy argon
flow, the reflux condenser was fit to the Schlenk flask, and the reaction stirring began.
Water was flowed through the condenser and the apparatus was submerged in a 42 °C
oil bath. The reaction stirred at reflux for 4.5 h. After 4.5 h, the reaction was cooled to
room temperature, and the volatiles were removed under reduced pressure. The crude
was dissolved in 2 mL precipitated in 20 mL hexanes. The polymer creates a cloudy
solution but crashes out as a goo that sticks to the beaker. The polymer was decanted
away from the hexanes yielding a brown oily and sticky polymer. The polymer was
redissolved in 3 mL of DCM and precipitated into 30 mL of MeOH. The polymer was
filtered through a fine-fitted funnel and dried under vacuum. The dried polymer was
analyzed by "H-NMR spectroscopy.
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3.10 Ring-opening insertion- metathesis polymerization of P1 and BDA

Ph Me F’h MesN NMes
Ph Me Ph RU—\ Not observed

Ph

Pcy3 th Ph,
+ [P1][BDAJ[G2] = 100:100:11 Si. \/\)J\
o) o) - -
n
P2

DCM (0.1 M), 42 °C, 15 min and 2 hr

BDA
In an N2 filled glovebox, a stock solution of P1 was made by dissolving 66 mg of P1 in
1.26 mL of DCM. A stock solution of G2 was made by dissolving 2 mg of G2 in 0.2 mL of
DCM. Two 1-dram vials were each charged with 0.630 mL of the P1 stock solution (0.0692
mmol, 1 equiv.) and 1,4-butanediol diacrylate (BDA) (0.013 mL, 0.0692 mmol) that was
filtered through activated alumina to remove hydroquinone stabilizer. To each vial was
added the G2 stock solution (0.059 mL, 0.692 umol). The vials were sealed, removed
from the glovebox, and allowed to stir on a heating block at 42 °C in a fume hood for 15
minutes and 2 hours. The reactions were cooled to room temperature and quenched with
0.1 mL of ethyl vinyl ether and allowed to stir for 10 minutes. Volatiles were removed
under vacuum and the crude was analyzed via 'H NMR spectroscopy (400 MHz,
chloroform-d) and size exclusion chromatography to reveal no P2 formation as well as a
sharp decrease in molecular weight from the P1 feed polymer.
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4. Gel Permeation Chromatography (GPC) Spectra

4.1 P1s.03 GPC spectra of polymer taken before RSEC.

MesN NMes

TA O Ph Me Ph

P:h\SI Si” I/P:h e Ty
/N DCM (2.4 M), RT
Me Me 10 min Ph Me Ph n
trans-1 68% pre RSEC Pls0s

450
400

w
o

w

a1

o
N
&

300
250
200
150 ¢
100

N
o

> o
Derector response (mV)

(€]

UV absorbance at 254 nm (a.u.)

0 2 4 6 8 10 12 14

a1
o O
-
o

16
Retention time (min)
UV response Rl response
Peak No. Retention Mn2 Mw? Mw/Mn?
Time (min) (kg mol) (kg mol)
RI
1 4.90 1.13 8.56 7.57
2 6,87 0.032 0.041 1.27
uv
1 4.74 2.03 10.2 5.03
2 7.11 0.014 0.022 1.55

a Determined by size exclusion chromatography relative to polystyrene standards at 254
nm (THF, [P1s.03] = 1.00 mg mL~", 40 °C, 0.35 mL min~', 10 uL injection).

S-25



4.2 P11.23 GPC spectra post RSEC

900

Absorbance at 254 nm (a.u.)
- 88888888

u

60

1
w
o
Detector response (mV)

6 8

10 12 14

Retention time (min)

16

UV responseat 254 nm —RI| response
Peak No. Retention Mn2 Mw? Mw/Mn2
Time (min) (kg mol) (kg mol)

RI

1 4.90 12.6 15.8 1.25
2 6.32 0.245 0.280 1.14
3 6.62 0.100 0.101 1.02
4 6.84 0.053 0.054 1.02
5 7.07 0.019 0.022 1.15
uv

1 4.74 13.0 15.9 1.23
2 6.17 0.238 0.275 1.16
3 7.11 0.013 0.015 1.14

a Determined by size exclusion chromatography relative to polystyrene standards at 254

nm (THF, [P11.23] = 1.00 mg mL-1, 40 °C, 0.35 mL min~', 10 pL injection).
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4.3 P111.1 GPC spectra

M Ph
g
T_A X Ph Me Ph
Ph~s5_ _si—Ph G3 (500:1) Si—Si—8i
COAC P e sTmL AT b e
Me Me 30 min Ph Me Ph
59 %
trans-1 P1414
450 25
S 400 <
© i
= 350 | H 20 ¢
§ 300 t o
4 [
& 250 | %5
T 200 | ©
8 {10 =
c 150 } 8
£ 3
9100 L 5 g
9 50
<
0 — J — : : : 0
2 4 6 8 10 12 14 16
Retention time (min)
—— UV response at 254 nm RI response
Peak No. Retention Mn2 M2 Mw/Mn?2
Time (min) (kg mol-1) (kg mol-)
RI
1 4.51 1.65 21.7 13.1
2 7.01 0.027 0.036 1.34
uv
1 4.35 2.21 24.6 11.1
2 7.10 0.017 0.039 2.38

a Determined by size exclusion chromatography relative to polystyrene standards at 254

nm (THF, [P111.4] = 1.00 mg mL~", 40 °C, 0.35 mL min~', 10 uL injection).
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4.4 P12.13 GPC Spectra

MesN NMes
Cl
</ \N—Ru—
— Cl/,!, Ph
g
Y
rA X ITh I\Ille IIDh
P:h>Si\Sl’Si:p:h G3(260:1) Si—si—s
Me/ \'vIe DCMQSS;{]M), RT Ph Me Ph .
78 %
trans-1 P13.43
600 35

- - 30 —

\2500 I . E

€ 400 | b

< c

A 300 | R

o L 15 &

2 50 | S

E 200 L 10 &

o 3]

2100 | L5 O

i )

0 _ . 1 - 0
2 4 6 8 10 12 14 16
Retention time (min)
— UV Responseat 254 nm RIResponse
Peak No. Retention Mn?2 Mw? Mw/Mn?
Time (min) (kg mol) (kg mol)

RI
1 3.55 364. 705. 1.94
uv
1 3.38 341 727 2.13
2 5.36 2.68 3.73 1.39

@ Determined by size exclusion chromatography relative to polystyrene standards at 254

nm (THF, [P12.13] = 0.75 mg mL-1, 40 °C, 0.35 mL min~', 10 pL injection).
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4.5 P11.14 GPC Spectra

MesN_ _NM
es es
~ Y
N—Ru:\
— CI/ | Ph
N
9
TS ner
pr” ST Npy G3 (250:1) _ Si—Si—ai
M Me DCM (1.78 M), 10 min, 23 °C Ph Me Ph .
84%
trans-1 P1, 14
1200 70
s 1000 | 160 <
E 1 50 £
S 800 | 0
< C
0 1 40 9
= 600 f o
o 130 =
3] | 2
§ 400 12073
@ 200 ¢ 1108
= J_\
S : - - : 0
0 2 4 6 8 10 12 14 16
Retention time (min)
UV response at 254 nm  ——RlI response
Peak No. Retention Mn2 Mw? Mw/Mn?
Time (min) (kg mol) (kg mol)
RI
1 4.30 92.0 105.7
2 6.03 0.470 0.548
uv
1 4.14 92.9 105.7 1.14
2 5.36 0.656 0.693 1.06
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4.6 P1361 GPC Spectra

NMes

F’h Me Ph
G3 (500: 1)
Me/ Me THF (1.37 M), 30 min, 23 0C Ph Me Ph

26%

trans-1 P1g61
800 60
gmo - | 50 <
£ 600 | €
c (]
3 500 14° g
N o
‘w 400 f 4 30 [
o o
© 300 f °
5 123
g 200 %
§ 100 } 1100
0 . A : . — 0
0 2 4 6 8 10 12 14 16
Retention time (min)
UV response Rl response
Peak No. Retention Mn? Mw? Mw/Mn?
Time (min) (kg mol) (kg mol)
RI
1 4.39 4.57 64.2 14.0
2 6.65 0.167 0.168 1.00
uv
1 4.233 7.98 68.8 8.61

a Determined by size exclusion chromatography relative to polystyrene standards at 254
nm (THF, [P1s.61] = 1.00 mg mL~", 40 °C, 0.35 mL min~', 10 uL injection).
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4.7 P11.23 depolymerization with G2 GPC spectra

MesN NMes
Yo
RU=
|\ —
Ph Me Ph CI/PCy3 Ph
Si—Si—Si G2(1mol%) _ Ph~g  g—Ph
Ph Me Ph DCM (0.16 M), 16 h, 23°C  Ph” Si” “Ph
n 100% by NMR Me Me
P13 cis-1
1200 140
< 1000 | 120 =
£ { 100 €
S 800 ¢ §
8 180 o
= 600 f 73
@ 160 2
O -
§ 400 1 40 %
2 200 | 120 A
< \
0 : : 0
0 2 4 6 8 10 12 14 16
Retention time (min)
UV response at 254 nm  ——RlI response
Peak No. Retention Mn2 M2 Mw/Mn?2
Time (min) (kg mol) (kg mol)
RI
1 5.34 4.62 8.46 1.83
2 6.20 0.306 0.341 1.11
3 6.89 0.031 0.039 1.26
uv
1 5.01 11.8 13.3 1.12
2 5.18 2.50 3.64 1.46
3 5.96 0.302 0.335 1.11
4 7.11 0.009 0.015 1.69

a Determined by size exclusion chromatography relative to polystyrene standards at 254

nm (THF, [Sample] = 1.00 mg mL-1, 40 °C, 0.35 mL min~", 10 pL injection).
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4.8 P11.23 depolymerization with G3 GPC spectra

M h{_—\M
es es
Cl
ans
— (m’,$ Ph
g
Ph Me Ph X T
éi—éi—sli G3 (1mol%) Ph\Q,Ph
bh Me Ph DCM (0.16 M), 16 h, 23°C  Ph”  Si” “Ph
n 86% by NMR Me Me
P14 23 cis-1
1200 100
5 19 _
© 1000 | {s0 2
£ {170 &
S 800 | o
o \( 160 S
N o
= 600 41 50 @
Q {40 =
§ 400 r 130 2
-g {1 20 %
200
é k {1 10 =
0 : 0
2 4 6 8 10 12 14 16
Retention time (min)
UV response at 254 nm  ——RlI response
Peak No. Retention Mn2 M2 Mw/Mn?2
Time (min) (kg mol) (kg mol)
RI
1 4.93 13.1 15.2 1.16
2 5.17 3.88 4.53 1.17
3 6.20 0.306 0.338 1.11
4 6.89 0.030 0.038 1.26
uv
1 4.79 13.5 15.3 1.14
2 5.01 3.88 4.69 1.21
3 5.98 0.308 0.337 1.09
4 7.10 0.017 0.024 1.43

@ Determined by size exclusion chromatography relative to polystyrene standards at 254

nm (THF, [Sample] = 1.00 mg mL-1, 40 °C, 0.35 mL min~", 10 pL injection).
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4.9 P11.23 depolymerization with G1 15 min aliquot

600 35

;J: 500 0=

S 1 25 £

S 400 o

~ c

8 4 20 S

= 300 %)

) 15 2

2 200 S

g 0%

g 100 5 A

<

0 : : : : : : 0
0 2 4 6 8 10 12 14 16
Retention time (min)
UV response at 254 nm  ——RI response
Peak No. Retention Mn? Mw? Mw/Mn?
Time (min) (kg mol) (kg mol)

RI
1 4.91 9.67 14.4 1.49
2 6.20 0.356 0.423 1.19
3 7.05 0.022 0.028 1.28
uv
1 4.76 9.55 14.4 1.51
2 6.05 0.321 0.348 1.08
3 7.11 0.015 0.019 1.25

@ Determined by size exclusion chromatography relative to polystyrene standards at 254

nm (THF, [Sample] = 0.75 mg mL-1, 40 °C, 0.35 mL min~', 10 pL injection).
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4.10 P14.23 depolymerization with G1 1 h aliquot

450 30

S 400 .

© 25 >

T 350 | E

S 300 } 20 @

~ c

Q 250 | 5

= 15 2

o 200 | 2

2 150 | 10 S

S 100 3

2 5 3

2 50 J

0 : — s — s 0
2 4 6 8 10 12 14 16
Retention time (min)
UV Response at 254 nm  ——RI response
Peak No Retention Ms2 Mvw? Mw/Mn2
Time (min) (kg mol) (kg mol)

RI
1 4.93 7.43 13.1 1.77
2 6.20 0.324 0.351 1.08
uv
1 4.77 8.00 13.4 1.68
2 6.05 0.324 0.345 1.06

a Determined by size exclusion chromatography relative to polystyrene standards at 254

nm (THF, [Sample] = 0.75 mg mL-1, 40 °C, 0.35 mL min~", 10 pL injection).
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4.11 P14.23 depolymerization with G1 2 h aliquot

700 35
;-/ 600 30 />E\
€ 500 25
3 2
L 400 20 5
‘(‘U' n
o 300 | 15 &
e S
g 200 | 10 §
(@] 3]
2100 | 5 0
< \
0 : L 0
0 4 6 8 10 12 14 16
Retention time (min)
UVresponse at 254 nm  ——RI response
Peak No. Retention Mn? Mw? Mw/Mn?
Time (min) (kg mol) (kg mol)
RI
1 4.94 6.81 12.6 1.84
2 6.20 0.316 0.344 1.09
3 7.03 23 0.030 1.31
uv
1 4.78 7.12 12.7 1.79
2 6.05 0.320 0.344 1.07
3 7.11 0.014 0.017 1.18

a Determined by size exclusion chromatography relative to polystyrene standards at 254
nm (THF, [Sample] = 0.75 mg mL~", 40 °C, 0.35 mL min-', 10 uL injection).
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4.12 P14.23 depolymerization with G1 16 h aliquot

1000 50
5 900 | {45 _
8 800 | 1402
€ 700 | {355
T 600 | 130 €
N a
= 500 t 125 &

Q 400 | 120 =

& 300 | 115 &

Ee) O

5 200 ¢ J\J 1 10 g

£ 100 | \ 15

0 . k| 0
2 4 6 8 10 12 14 16
Retention time (min)
UVresponse at 254 nm  ——RI response
Peak No. Retention Mn2 M2 Mw/Mn2
Time (min) (kg mol) (kg mol)

RI
1 4.93 5.92 12.1 2.04
2 6.20 0.321 0.347 1.08
3 7.02 0.024 0.031 1.28
uv
1 4.78 6.92 12.5 1.81
2 6.05 0.322 0.344 1.07
3 7.12 0.016 0.021 1.36

a Determined by size exclusion chromatography relative to polystyrene standards at 254

nm (THF, [Sample] = 0.75 mg mL-1, 40 °C, 0.35 mL min~, 10 pL injection).

S-36




4.13 P111.1 depolymerization with G1 15 min aliquot

1200 250

;’/ 1000 F { 200 >

£ E

C 800 | o

= 1 150 §

N S

= 600 - 2

Q 1 100 =

2 400 | S

3 3

- A 50 -‘5

g 200 J g

0 . ' — . : : 0
0 2 4 6 8 10 12 14 16
Retention time (min)
UVresponse at 254 nm  ——RI response
Peak No. Retention Mn? M2 Mw/Mn?
Time (min) (kg mol) (kg mol)

RI
1 4.54 30.8 41.0 1.33
2 5.56 1.65 2505 1.52
3 6.13 0.358 0.387 1.08
4 6.68 0.085 0.089 1.04
uv

1 4.23 26.4 38.6 1.46
2 5.18 1.70 2.68 1.58
3 6.01 0.372 0.408 1.10
4 6.66 0.015 0.046 3.13

@ Determined by size exclusion chromatography relative to polystyrene standards at 254

nm (THF, [Sample] = 1.00 mg mL-1, 40 °C, 0.35 mL min~", 10 pL injection).
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4.14 P141.1 depolymerization with G1 30 min aliquot

1200 250

c:é 1000 F —

E { 200 E
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0 2 4 6 8 10 12 14 16
Retention time (min)
UVresponse at 254 nm  ——RI response
Peak No. Retention Ms2 Mvw? Mw/Mn2
Time (min) (kg mol') (kg mol')

RI
1 4.55 30.6 40.5 1.32
2 5.57 1.69 2.55 1.51
3 6.15 0.367 0.398 1.08
4 6.68 0.042 0.075 1.77
uv
1 4.27 28.3 39.2 1.38
2 5.29 1.71 2.56 1.50
3 6.02 0.361 0.394 1.09
4 6.66 0.010 0.042 4.07

@ Determined by size exclusion chromatography relative to polystyrene standards at 254

nm (THF, [Sample] = 1.00 mg mL-1, 40 °C, 0.35 mL min~", 10 pL injection).
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4.15 P141.1 depolymerization with G1 1 h aliquot

1000 70

S 900

S 800 *0 z
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§ 600 { 40 §

. 500 %

Q400 30 c

§ 300 12073
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0 : - o~ 0
2 4 6 8 10 12 14 16
Retention time (min)
UV response at 254 nm  ——RI response
Peak No. Retention Mn2 M2 Mw/Mn2
Time (min) (kg mol) (kg mol)

RI
1 4.61 26.9 35.8 1.33
2 5.57 1.71 2.53 1.48
3 6.18 0.354 0.389 1.10
4 6.69 0.083 0.087 1.05
uv
1 4.45 27 .1 36.0 1.33
2 5.42 1756 2.54 1.45
3 6.03 0.355 0.388 1.09
4 6.66 0.050 0.055 1.11

@ Determined by size exclusion chromatography relative to polystyrene standards at 254

nm (THF, [Sample] = 1.00 mg mL-1, 40 °C, 0.35 mL min~", 10 pL injection).
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4.16 P111.1 depolymerization with G1 2 h aliquot

1200 100
= 19
& 1000 1 80 E
E a0 | 170 o
(%)
b 160 S
(V]
= 600 f { 50 §
@ {40 =
% 400 T 130 2
o] (0]
S 200 | 120 2
9 4110
<
0 - J - —_ : . . 0
0 2 4 6 8 10 12 14 16
Retention time (min)
UV response at 254 nm  ——RI response
Peak No. Retention Ms2 Mvw? Mw/Mn2
Time (min) (kg mol) (kg mol)
RI
1 4.58 29.3 38.4 1.31
2 5.56 1.73 2.55 1.48
3 6.18 0.356 0.389 1.09
4 6.69 0.079 0.084 1.06
uv
1 4.34 29.2 38.5 1.32
2 5.41 1.77 2.58 1.45
3 5.99 0.351 0.386 1.10

a Determined by size exclusion chromatography relative to polystyrene standards at 254

nm (THF, [Sample] = 1.00 mg mL-1, 40 °C, 0.35 mL min~', 10 pL injection).
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4.17 P111.1 depolymerization with G1 16 h aliquot

1200 120
c:é 1000 | 100 S
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e =
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& g
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2 400 | {140 2
g 3
o
2 200 f 20 8
<
0 : - - : : : 0
0 2 4 6 8 10 12 14 16
Retention time (min)
UV response at 254 nm  ——RI response
Peak No. Retention Mn2 M2 Mw/Mn?2
Time (min) (kg mol) (kg mol)
RI
1 4.59 27.6 37.2 1.35
2 5.56 1.77 2.56 1.45
3 6.19 0.348 0.383 1.10
4 6.68 0.082 0.086 1.05
5 7.43 0.07 0.010 1.31
uv
1 4.43 28.2 37.5 1.33
2 5.40 1.82 2.61 1.43
3 5.95 0.334 0.384 1.15

@ Determined by size exclusion chromatography relative to polystyrene standards at 254

nm (THF, [Sample] = 1.00 mg mL-1, 40 °C, 0.35 mL min~", 10 pL injection).
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4.18 GPC Spectra of P2

I\
MesN NMes
\ﬂ\Cl
RU=
T CI/Fl,C;\Ph Me,
o} o _\ [ G2 (100:1) _ o] o A Sig
/\[(l/ \6/)4 \L]/\ + P:h/s'\si\’S'\PF;]h DCM (0.387r!|\/l), Reflux' Jf\g/ \6/)4 \([)l/\/\lglhz I§i'12 n Fh
BDA M 61% P2
(1.00 equiv.) (1.00 equiv.)
450 25
fé 400 | —
€ 350 | 120 2
% 300 | §
‘%250 L 15 §
§ 200 ¢ { 10 °
8 150 t 2
2100 | {5 §
N
-]
0 1 = e — 0
0 2 4 6 8 10 12 14 16
Retention time (min)
UV Response Rl Response
Peak No. Retention Mn? M2 Mw/Mn?2
Time (min) (kg mol) (kg mol)
RI
1 4.21 101.0 227.0 2.26
2 5.35 3.05 4.94 1.62
3 6.21 0.297 0.340 1.15
uv
1 3.99 107.0 201.0 1.87
2 5.75 3.310 5.02 1.52
3 7.12 0.079 0.289 3.68

a Determined by size exclusion chromatography relative to polystyrene standards at 254
nm (THF, [P2] = 0.65 mg mL-", 40 °C, 0.35 mL min~', 10 pL injection).
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4.19 P1s.61 depolymerization with G2 GPC spectra

MesN NMes
C
RI=:
\
CI/ | Ph —
Ph Me Ph PCys m
disd_d G2 (1 mol%) . P g-Ph
[ DCM (0.16 M), 17 h, 23 °C ph” \Si\ “ph
Ph Me Ph n 84% by NMR me Me
P1g61 cis-1
1200 180
S { 160 _
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c 1140 E
£ 800 {120 3
Q { 100 8
«~ 600 f @
b {e @
§ 400 | 160 2
5 200 1% %
3 I {2 ©
< 0 N /\/‘J. L_ 0
0 2 4 6 8 10 12 14 16
Retention time (min)
UV response RI Response
Peak No. Retention Mn2 M2 Mw/Mn2
Time (min) (kg mol) (kg mol)
RI
1 4.56 37.5 56.5 1.51
2 5.58 2.58 3.41 1.32
3 6.19 0.388 0.430 1.11
uv
1 4.40 36.8 55.7 1.52
2 5.41 2.53 3.24 1.28
3 5.94 0.374 0.420 1.12

a Determined by size exclusion chromatography relative to polystyrene standards at 254
nm (THF, [Sample] = 1.00 mg mL~", 40 °C, 0.35 mL min-', 10 uL injection).
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5. Thermal Characterization
5.1 Differential Scanning Calorimetry (DSC)

Differential scanning calorimetry (DSC) was conducted using a TA Instrument DSC 2500.
A P2 sample of ~10 mg was sealed in Tzero Aluminum pans. The DSC experiment was
carried out under Nz flow (50 mL/min) following the procedure below: -50 °C (5 min), heat
from -50 °C to 200 °C (5 °C/min), isothermal 200 °C (5 min), cool from 200 °C to -50 °C
(5 °C/min) for two consecutive cycles. The glass transition temperature (Tg) was
determined from the second cooling cycle as 22.7 °C. A cold crystallization peak was
observed in the first heating cycle at ~165 °C.
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6. NMR Spectra

6.1 NMR Spectra of DiMA-1
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6.2 NMR Spectra of P(BDA-alt-1)
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6.3 Depolymerization NMRs from Table 5.2.1

56 55 54 53 52 51 50 49 48 47 46 45
H/ppm
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Table 1 reaction time 0 min '"H NMR (400 MHz, chloroform-d)
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Table 1 reaction time 15 min 'TH NMR (400 MHz, chloroform-d)
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JA\'\ i\ JMJ\._.
13 12 1 10 [ 8 " leppm 5 4 3 2
Table 1 reaction time 1 h '"H NMR (400 MHz, chloroform-d)
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5857 565554535251 5049 4.8 4.7 4.6 4.5
H/ppm

B LN

13 12 11 10 9 8 7 6 g 4 3
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Table 1 reaction time 2 h '"H NMR (400 MHz, chloroform-d)
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1.28 1.00
58 57 56 55 5.4 53 52 51 50 49 4.8 47 4.6
H/ppm
NI | \JMJJM
13 12 11 10 9 8 7 6 5 4 3 2 1 0 A

H/ ppm

Table 1 reaction time 16 h 'TH NMR (400 MHz, chloroform-d) from entry 1 Table 2
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6.4 Depolymerization NMRs from Figure 2

A

5857 56 55 54 53 52 51 50 49 48
H/ppm
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"H NMR (400 MHz, chloroform-d) of P11.23 depolymerization by G2 (1 mol%) from entry
2 Table 2
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ppm
"H NMR (400 MHz, chloroform-d) of P12.13 depolymerization by G2 (1 mol%) from entry

3, Table 2
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"H NMR (400 MHz, chloroform-d) of P11.23 depolymerization by G3 (1 mol%) from entry
4, Table 2
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"H NMR (400 MHz, chloroform-d) of P111.1 depolymerization by G1 (1 mol%), entry 5,
Table 2
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"H NMR (400 MHz, chloroform-d) of P111.1 depolymerization by G1 (3 mol%), entry 6
Table 2
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"H NMR (400 MHz, chloroform-d) of P111.1 depolymerization by G1 (5 mol%), entry 7,
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Table 2
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TH NMR (400 MHz, chloroform-d) of P111.1 depolymerization by G1 (1 mol%) at 50 °C,
entry 8 Table 2.
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"H NMR (400 MHz, chloroform-d) of P1s.61 depolymerization by G2 (1 mol%) at 23 °C,
entry 9 Table 2
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