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General Experimental

All reactions were performed in flame-dried glassware under a positive pressure of argon
unless otherwise noted. All reagents used were purchased commercially and were used as
received unless otherwise noted. Air- and moisture-sensitive liquids were transferred by
syringe or stainless steel cannula. (4-Bromo-1,3-phenylene)dimethanol (8) was

synthesized as described by Yeung, Schmid, and Phillips." An isomeric mixture of 3-(3-
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(tert-butyldimethylsilyloxy)-4-formylphenyl)propanoic acid (13) and fert-butyl 2-(4-
(hydroxymethyl)-3-nitrophenoxy)acetate (16) were synthesized as described by Baker,
Yadav, Sen, and Phillips.” Tetrahydrofuran (THF), acetonitrile (MeCN), diethyl ether,
toluene (PhMe), dichloromethane (DCM), and N,N-dimethylformamide (DMF) were
purified by the method developed by Pangborn et al.> Dry pyridine was distilled over
CaH, at 760 mmHg. Dry isopropanol was distilled over CaH, at 760 mmHg and stored
over 3A molecular sieves. Deionized water was purified using a Millipore-purification
system (Barnstead EASYpure® II UV/UF). Flash-column chromatography was
performed as described by Still et al..* employing silica gel (60-A pore size, 32—63 um,
standard grade, Dynamic Adsorbents). Thin layer chromatography was carried out on

Dynamic Adsorbents silica gel TLC (20 x 20 cm w/h, F-254, 250 um).

Instrumentation

Proton nuclear magnetic resonance ('H NMR) spectra were recorded using Bruker 300,
360 or 400 MHz NMR spectrometers at 25 °C. Proton chemical shifts are expressed in
parts per million (ppm, o scale) and are referenced to tetramethylsilane ((CH3)4Si, 0.00
ppm) or to residual protium in the solvent (CDCl3, & 7.24 ppm or CDs;OD, 3.31 and 4.78
ppm). Data are represented as follows: chemical shift, multiplicity (s = singlet, d =
doublet, t = triplet, ¢ = quartet, m = multiplet and/or multiple resonances, br = broad
peak), integration, and coupling constant (/) in hertz. Carbon nuclear magnetic resonance
(*C NMR) were recorded using Bruker 300 or 400 MHz NMR spectrometers at 25 °C.

Carbon chemical shifts are expressed in parts per million (ppm, o scale) and are
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referenced to the carbon resonances of the NMR solvent (CDCls, 77.23 ppm or CD;0D,
49.15 ppm).

Gel permeation chromatography (GPC) analyses were performed using an Agilent
Technologies 1200 GPC equipped with a refractive index detector, a Malvern Viscotek
model 270 Dual Detector with right and low-angle light scattering, and either a Viscotek
T-column (300 mm x 7.8 mm, CLM3012) and Agilent Resipore column (300 mm x 7.5
mm) in series or a single Agilent Resipore column (300 mm X 7.5 mm) using THF as the
mobile phase (flow rate: 1 mL/min, 25 °C). The GPC was calibrated using monodisperse
polystyrene standards from Malvern.

Liquid chromatography coupled to a mass spectrometer (LCMS) data were
obtained using an Agilent Technologies 1200 series analytical reversed-phase HPLC
coupled to an Agilent Technologies 6120 quadrupole mass spectrometer. The column
was a BETASIL Phenyl-Hexyl column (150 mm x 2.1 mm, 5 pm particle size). The
mobile phase was a mixture of 0.5 mM ammonium formate in H,O (A), CH;CN (B), and
MeOH (C). The column was equilibrated with 3:3:4 A—B—C at a flow rate of 1 mL/min.

The solvent gradient was as follows:

Time (min) A (%) B (%) C (%)
0 30 30 40
15 0 60 40
17 30 30 40

A portion of the HPLC stream was automatically injected into the mass spectrometer.

The mass spectrometer (APCI) settings were as follows: gas temperature of 325 °C,

drying gas flow of 7 L/min, nebulizer pressure of 30 psig, and a voltage of 3000 V.
Polymer films were deposited using a Laurell WS-650MZ-23NPPB spin coater

with 5 mg/mL chloroform solution at 500 rpm for 20 s followed by 2000 rpm for an
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additional 20 s. One edge of each substrate was masked with Scotch tape before
deposition of the polymer film. The tape was removed after deposition, and an AFM was
used to measure the thickness of each film at the step created by the tape.

Contact angle measurements were performed using a Ramé-Hart automated
goniometer equipped with a digital camera. Contact angles of water droplet (5 puL) on
dried polymer films were analyzed using the software DROPimage Advanced. Six
samples were measured at each interval, the contact angles are presented as the average
of six values, and the error bars represent the deviation of the average at 90% confidence
interval (90% CI).

Autocatalytic equations can be used to approximate autoinductive responses since
the kinetics profiles for the two types of reactions are similar to one another. Thus, the
data points (from contact angle measurements and LCMS data) were fit with the

following sigmoidal Boltzmann equation’:

_ A4
"1 4+ e®—X0)/dx

y

Atomic force microscopy (AFM) images were obtained at 23 °C using a Bruker

Dimension Icon atomic force microscope equipped with a ScanAsyst-Air probe

(triangular silicon nitride cantilevers, k = 0.4 N/m). Samples were measured in peak force

tapping mode. The root mean squared roughness (Ry) was calculated from flattened
images using the software Nanoscope Analysis.

Attenuated total reflection infrared spectroscopy (ATR—FTIR) measurements

were performed using a Thermo Nicolet is10 instrument at rt. The spectra were obtained

by averaging 32 scans over the range of 4000 cm ' to 400 cm .
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Synthesis of Norbornene Monomers
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Scheme S1. Synthetic routes to norbornene monomers 4 and 5.

4-Bromoisophthalaldehyde (9):

A suspension of compound 8' (2.0 g, 9.2 mmol, 1.0 equiv) in dry MeCN was cooled to 0
°C and pyridinium dichromate (10 g, 28 mmol, 3.0 equiv) was added in portions. The
reaction mixture was stirred at rt for 12 h after which the insoluble part was removed by
filtering through Celite. The organic solution was concentrated under reduced pressure.
The resulting residue was purified by flash column chromatography (elution with 30%
EtOAc in hexanes) to provide the desired product as a white solid (1.5 g, 6.9 mmol, 76%).
IR (cm™) 2955.2, 2866.8, 1683.8, 1583.1; "H NMR (360 MHz, CDCls): § 10.46 (s, 1 H),
10.09 (s, 1 H), 8.42 (s, 1 H), 8.01 (d, 1 H,J=7.2), 7.89 (d, 1 H, J = 7.2); C NMR (100
MHz, CDCls): 6 190.6, 190.5, 135.8, 135.2, 134.9, 134.2, 133.9, 133.7, 133.1, 131.9,
131.7; MS (TOF MS AP-, m/z): 212.9 (M — H"); HRMS (TOF MS EI+) Calcd. for

CsHsO,Br: 211.9473. Found: 211.9472.
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1-Bromo-2,4-bis(difluoromethyl)benzene (10):

4-Bromoisophthalaldehyde 9 (1.0 g, 4.7 mmol, 1.0 equiv) was dissolved in
diethylaminosulfur trifluoride (6.2 mL, 47 mmol, 10 equiv). After stirring at rt for 24 h,
the resulting solution was diluted with dichloromethane (50 mL) and slow addition of
water (50 mL). The organic layer was separated from the aqueous layer and washed with
a saturated aqueous solution of sodium bicarbonate (3 x 50 mL). The organic solution
was dried over MgSO,4 and concentrated under reduced pressure. The crude product was
purified by flash column chromatography (elution with 10% EtOAc in hexanes) to afford
the desired product as a brown oil (0.97 g, 3.8 mmol, 80%). IR (cm™) 2966.8, 1609.5,
1361.0, 1025.7; "H NMR (360 MHz, CDCls): 8 7.83 (s, 1 H), 7.77 (d, 1 H, J=17.2), 7.54
d, 1 H, J=172), 6.96 (t, 1 H, J=57.6), 6.70 (t, 1 H, J = 57.6); °C NMR (100 MHz,
CDCl3): & 134.3, 134.1, 133.9, 133.7, 129.1, 124.8, 124.5, 124.2, 115.9, 115.1, 114.0,
113.2, 111.5, 110.5; MS (TOF MS AP-, m/z): 255.9 (M — H"). The product did not

ionize under HRMS conditions.

2,4-Bis(difluoromethyl)benzoic acid (11):

To a flame-dried round-bottom flask was added 1-bromo-2,4-bis(difluoromethyl)benzene
(10) (1.4 g, 5.5 mmol, 1.0 equiv) and dry diethyl ether (30 mL). The resulting solution
was cooled to —78 °C after which n-butyllithium (3.5 mL from 1.9 M in hexanes, 1.2
equiv) was added dropwise. After stirring at —78 °C for 10 min, the reaction mixture was
bubbled with carbon dioxide for 15 min. The solution was stirred at rt for 50 min and
then diluted with EtOAc (50 mL). The resulting solution was washed with brine (2 x 100

mL), dried over MgSQ,, filtered, and dried under reduced pressure. The product was
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obtained as a brown solid and used without further purification (0.96 g, 4.3 mmol, 78%).
IR (cm™) 2922.7, 1694.3, 1272.5, 1024.8; "H NMR (360 MHz, CD;0D): 6 8.21 (d, 1 H, J
=7.2),798 (s, 1 H),7.82(d, 1 H,J=7.2),7.64 (t, 1 H, J=57.6), 6.95 (t, 1 H, J=57.6);
C NMR (100 MHz, CD;0D): & 167.0, 138.5, 135.8, 131.5, 127.4, 122.7, 116.2, 113.9,
111.7, 109.2; MS (TOF MS AP-, m/z): 221.1 (M — H"); HRMS (TOF MS ES-) Calcd.

for CoHsO,F4 (M — H"): 221.0226. Found: 221.0232.

2,4-Bis(difluoromethyl)benzoyl azide (12):

To a flame-dried round-bottom flask was added 2,4-bis(difluoromethyl)benzoic acid (11)
(1.0 g, 4.5 mmol, 1.0 equiv) and dry dichloromethane (10 mL). The suspension was
cooled to 0 °C and oxalyl chloride (0.46 mL, 5.4 mmol, 1.2 equiv) and dry DMF (35 puL,
0.45 mmol, 0.1 equiv) were added dropwise in sequence. After stirring for 1 h, the
reaction mixture was concentrated under reduced pressure and the residue was re-
dissolved in dry acetone (10 mL). A solution of sodium azide (0.88 g, 14 mmol, 3.0 equiv)
in water (10 mL) was added dropwise at 0 °C. After stirring for 1 h, the resulting mixture
was diluted with EtOAc (50 mL) and the organic layer was separated from the aqueous
layer. The organic layer was washed with brine (3 x 50 mL), dried over MgSQy, filtered,
and concentrated. The resulting product was used for the next reaction without further

purification.
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Bicyclo[2.2.1]hept-5-en-2-ylmethyl 3-(3-(fert-butyldimethylsilyloxy)-4-
formylphenyl)propanoate (14):

An isomeric mixture of compound 13° (1.1 g, 3.7 mmol, 1.0 equiv) was dissolved in
dichloromethane (20 mL). 5-Norbornene-2-methanol (0.66 mL, 5.5 mmol, 1.5 equiv),
DMAP (90 mg, 0.73 mmol, 0.2 equiv), and N,N'-dicyclohexylcarbodiimide (1.1 g, 5.5
mmol, 1.5 equiv) were added in sequence. The reaction mixture was stirred at rt for 12 h
after which insoluble precipitates were removed by filtration. The organic solution was
concentrated under reduced pressure and the residue was purified by flash column
chromatography (elution with 10% EtOAc in hexanes) to obtain the isomeric mixture.

The resulting product was used for the next reaction without further purification.

Bicyclo[2.2.1]hept-5-en-2-ylmethyl 3-(3-(fert-butyldimethylsilyloxy)-4-
(hydroxymethyl)phenyl)propanoate (15):

An isomeric mixture of compound 14 (1.7 g, 4.0 mmol, 1.0 equiv) was dissolved in 20
mL of dichloromethane-methanol (1:1, v/v). The solution was cooled to 0 °C and
sodium borohydride (0.30 g, 8.0 mmol, 2.0 equiv) was added in portions. After stirring
for 2 h, the solution was concentrated under reduced pressure. The residue was diluted
with EtOAc (50 mL) and the organic solution was washed with a saturated aqueous
solution of ammonium chloride (3 x 50 mL). The organic layer was dried over MgSOQOy,
filtered, and concentrated. After purifying by flash column chromatography (elution with
10% EtOAc in hexanes), the desired product was obtained as a colorless oil (0.67 g, 1.6
mmol, 40% over 2 steps). IR (cm™) 3480.9, 2985.5, 1719.8, 1526.2, 1218.6, 1151.5,

1064.0, 817.4, 742.3; "H NMR (300 MHz, CDCl3): § 7.23 (d, 1 H,J=9.0), 6.82 (d, 1 H,

S8



J=9.0), 6.67 (s, 1 H), 6.09-5.91 (m, 2 H), 4.63 (s, 2 H), 4.13-3.66 (m, 2.5 H), 2.91-2.82
(m, 3.6 H), 2.62 (d, 2.4 H, J = 6.0), 2.04-1.87 (m, 3 H), 1.26-1.24 (m, 2.5 H), 1.03 (s, 9
H), 0.27 (s, 6 H); *C NMR (75 MHz, CDCls): § 174.2, 154.3, 137.9, 134.1, 131.9, 130.3,
126.9, 119.0, 66.9, 65.3, 49.9, 44.5, 42.9, 35.0, 26.2, 18.9, -3.7; MS (TOF MS AP+, m/z):
4342 (M + NH,"); HRMS (TOF MS ES+) Caled. for CasHss04SiNa (M + Nab):

439.2281. Found: 439.2279.

Bicyclo[2.2.1]hept-5-en-2-ylmethyl 3-(4-((2,4-
bis(difluoromethyl)phenylcarbamoyloxy)methyl)-3-(tert-
butyldimethylsilyloxy)phenyl)propanoate (4):

Compound 12 (0.6 g, 2.4 mmol, 1.0 equiv) was dissolved in dry PhMe (50 mL) and
stirred at 100 °C for 1 h. Compound 15 (1.0 g, 2.4 mmol, 1.0 equiv) was added, followed
by additional stirring for 5 h at 100 °C. The resulting mixture was concentrated under
reduced pressure and purified by flash column chromatography (elution with 10% EtOAc
in hexanes) to obtain the desired product as a colorless oil (2.3 g, 3.6 mmol, 79%). IR
(cm™) 3452.7, 29542, 1730.5, 1529.0, 1209.4, 1029.7, 838.6; 'H NMR (400 MHz,
CDCl3): 6 8.26 (d, 1 H,J=28.0),7.63 (d, 1 H,J=28.0), 7.54 (s, 1 H), 7.31 (d, 1 H, J=28.0),
7.17 (s, 1 H), 6.73 (s, 1 H), 6.67 (t, 1 H, J=56.0), 6.65 (t, 1 H, J=156.0), 6.17-5.91 (m, 2
H), 5.22 (s, 2 H), 4.15-3.67 (m, 2 H), 2.94-2.63 (m, 6 H), 1.30 (m, 4 H), 1.03 (s, 9 H),
0.89 (m, 2 H), 0.29 (s, 6 H); °C NMR (100 MHz, CDCl3): & 172.9, 154.8, 153.3, 143.2,
137.8,132.1, 131.1, 129.6, 124.8, 123.9, 121.3, 118.8, 115.6, 113.8, 68.0, 63.6, 49.5, 43.8,
42.4,37.8, 35.8, 30.8, 29.0, 25.6, 18.2, -4.1; MS (TOF MS AP—, m/z): 634.4 (M — H");

HRMS (TOF MS ES-) Caled. for C33H4NOsF4Si (M — H): 634.2612. Found: 634.2616.
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tert-Butyl 2-(4-((2,4-bis(difluoromethyl)phenylcarbamoyloxy)methyl)-3-
nitrophenoxy)acetate (17):

Compound 12 (0.5 g, 2.0 mmol, 1.0 equiv) was dissolved in dry PhMe (50 mL) and
stirred at 100 °C for 1 h. Compound 16° (0.6 g, 2.0 mmol, 1.0 equiv) was added, followed
by additional stirring for 5 h at 100 °C. The resulting mixture was concentrated under
reduced pressure and purified by flash column chromatography (elution with 20% EtOAc
in hexanes) to obtain the desired product as a brown solid (1.9 g, 3.7 mmol, 82%). IR
(em™) 2987.2, 1723.2, 1532.7, 1217.7, 1152.6, 1021.3, 653.9; '"H NMR (360 MHz,
CDCl3): 68.23(d, 1 H,J=9.1), 7.66-7.58 (m, 4 H), 7.27-7.24 (m,2 H), 6.74 (t, l H, J =
56.3), 6.68 (t, 1 H, J = 56.3), 5.60 (s, 2 H), 4.64 (s, 2 H), 1.54 (s, 9 H); °C NMR (100
MHz, CDCls): 6 167.0, 158.0, 153.0, 148.0, 137.8, 130.8, 129.1, 124.7, 124.6, 122.8,
121.9, 120.5, 118.7, 114.5, 113.9, 110.9, 83.1, 65.8, 63.8, 27.9; MS (TOF MS AP—, m/z):
501.2 (M — H"); HRMS (TOF MS ES-) Calcd. for C2,H»N,O7F4 (M — H"): 501.1285.

Found: 501.1288.

2-(4-((2,4-Bis(difluoromethyl)phenylcarbamoyloxy)methyl)-3-nitrophenoxy)acetic
acid (18):

A solution of compound 17 (0.50 g, 1.0 mmol, 1.0 equiv) in dry dichloromethane (20 mL)
was cooled to 0 °C. Triethlyamine (1.4 mL, 10 mmol, 10 equiv) and trimethylsilyl
trifluoromethanesulfonate (1.4 mL, 8.0 mmol, 8.0 equiv) were added dropwise. After
stirring at rt for 6 h, the reaction mixture was washed with brine (3 x 50 mL), and the

organic solution was dried over MgSQ,, filtered, and concentrated. The residue was
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purified by flash column chromatography (elution with 10% MeOH in dichloromethane)
to provide the desired product as a brown solid (0.33 g, 0.75 mmol, 75%). IR (cm™)
2990.3, 1732.7, 1604.9, 1529.9, 1222.9, 1024.5, 634.3; "H NMR (400 MHz, CD;0D): &
7.77 (m, 2 H), 7.70-7.65 (m, 3 H), 7.31 (d, 1 H, J=8.0), 7.04 (t, 1 H, J=56.0), 6.83 (t, 1
H, J = 56.0), 5.51 (s, 2 H), 4.59 (s, 2 H); °*C NMR (100 MHz, CD;OD): & 158.6, 154.5,
148.3, 137.8, 131.7, 130.6, 130.5, 125.2, 124.0, 122.0, 120.0, 118.9, 115.7, 114.1, 112.7,
112.5, 110.7, 110.5, 63.37; MS (TOF MS AP—, m/z): 445.0 (M — H"); HRMS (TOF MS

ES-) Caled. for CisHi3N>07F4 (M — HY): 445.0659. Found: 445.0661.

Bicyclo[2.2.1]hept-5-en-2-ylmethyl 2-(4-((2,4-
bis(difluoromethyl)phenylcarbamoyloxy)methyl)-3-nitrophenoxy)acetate (5):

To a solution of compound 18 (1.0 g, 2.2 mmol, 1.0 equiv) in dichloromethane (50 mL)
were added S-norbornene-2-methanol (0.41 mL, 3.4 mmol, 1.5 equiv), 4-
dimethylaminopyridine (55 mg, 045 mmol, 0.2 equiv), and NN'-
dicyclohexylcarbodiimide (0.70 g, 3.4 mmol, 1.5 equiv) in sequence. The reaction
mixture was stirred at rt for 12 h after which insoluble precipitates were removed by
filtration. The organic solution was concentrated under reduced pressure and the resulting
residue was purified by flash column chromatography (elution with 20% EtOAc in
hexanes) to obtain the desired product as a pale yellow solid (1.0 g, 1.9 mmol, 85%). IR
(em™) 3327.3, 2959.5, 1740.2, 1530.4, 1209.7, 1026.9, 713.7; '"H NMR (360 MHz,
CDCl3): 6 8.23 (d, 1 H, J=17.8), 7.69-7.58 (m, 4 H), 7.27 (m, 1 H), 6.74 (t, 1 H, J=54.0),
6.68 (t, 1 H, J = 54.0), 6.20-5.95 (m, 2 H), 5.61 (s, 2 H), 4.75 (s, 2 H), 4.06-3.86 (m, 2

H), 2.86 (m, 2 H), 1.97-1.75 (m, 2 H), 1.48-1.13 (m, 4 H); *C NMR (100 MHz, CDCL):
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5 168.2, 161.6, 152.9, 148.9, 137.5, 132.1, 129.6, 125.2, 122.4, 120.6, 114.6, 111.1, 68.4,
67.0, 65.8, 64.1, 49.5, 45.0, 43.6, 42.2, 38.1, 28.9; MS (TOF MS AP-, m/z): 551.1 (M —
H"); HRMS (TOF MS ES-) Calcd. for CoeHasN,O-F4 (M — HY): 551.1441. Found:

551.1444.

S12



Synthesis of Polynorbornenes
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Scheme S2. Synthetic procedures for preparing copolymer 1 and homopolymers 6 and 7.

Copolymer 1:

To a solution of compound 4 (0.30 g, 0.47 mmol, 1.0 equiv) and compound 5 (0.13 g,
0.24 mmol, 0.5 equiv) in dry dichloromethane (6 mL) was added dropwise a solution of
Grubbs 2™ generation catalyst (12 mg, 14 umol, 0.030 equiv) in dry dichloromethane (1
mL). After stirring at rt for 12 h, the reaction mixture was diluted by addition of ethyl
vinyl ether (0.23 mL, 2.36 mmol, 5 equiv) and stirred for an additional 30 min. The
resulting product was isolated by precipitation in MeOH. The polymer was purified by
dissolving in dichloromethane and precipitating by addition of MeOH (the process was
repeated twice). The desired polymer was obtained as a pale green solid (0.39 g, 90 %).

Mn = 160 kDa, Mw = 240 kDa, PDI = 1.46.

Homopolymer 6:
To a solution of compound 4 (0.30 g, 0.47 mmol, 1.0 equiv) in dry dichloromethane (4
mL) was added dropwise a solution of Grubbs 2™ generation catalyst (8.0 mg, 10 pmol,

0.020 equiv) in dry dichloromethane (1 mL). After stirring at rt for 12 h, the reaction
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mixture was diluted by addition of ethyl vinyl ether (0.23 mL, 2.36 mmol, 5 equiv) and
stirred for an additional 0.5 h. The resulting product was isolated by precipitation in
MeOH. The polymer was purified by dissolving in dichloromethane and precipitating by
addition of MeOH (the process was repeated twice). The desired polymer was obtained as

a pale grey solid (0.28 g, 92 %). Mn = 290 kDa, Mw = 330 kDa, PDI = 1.16.

Homopolymer 7:

To a solution of compound 5 (0.15 g, 0.23 mmol, 0.5 equiv) in dry dichloromethane (2
mL) was added dropwise a solution of Grubbs 2™ generation catalyst (3.9 mg, 4.6 umol,
0.020 equiv) in dry dichloromethane (0.5 mL). After stirring at rt for 12 h, the reaction
mixture was diluted by adding ethyl vinyl ether (0.11 mL, 1.1 mmol, 5 equiv) and stirring
for an additional 0.5 h. The resulting product was isolated by precipitation in MeOH. The
polymer was purified by dissolving in dichloromethane and precipitating by addition of
MeOH (the process was repeated twice). The desired polymer was obtained as a pale

green solid (0.14 g, 93 %). Mn = 73 kDa, Mw = 110 kDa, PDI = 1.56.
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Kinetics of the Reaction of Norbornene Monomer 4 With Fluoride

The rate of consumption of monomer 4 was measured using LCMS after exposing 4 to
substoichimetric quantities of fluoride. A solution of 1 mM of 4 in MeCN-H,O—pyridine
(10:4:1) was treated either with 0.5 equiv, 0.1 equiv, or 0.05 equiv of
tetrabutylammonium fluoride trihydrate (the source of fluoride). Peak intensity was

measured at 254 nm relative to the peak height for anisole, an internal standard.

C) I (b)
m 0.5 equiv

® 0.1 equiv 50 4
A 0.05equiv

40 1
40 48 h

*
\l\-l 36 h
30 \L sl 24 h
\k " I 18h
12h

30

intensity

peak intensity

204 20 4 \L
N s
10 \L 4h
10 4 \L Oh
~
0
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0 10 20 30 40 50 2 4 6 8 10 12 14 16 18 20 22

time (h) time (min)

Figure S1. (a) Kinetics study for norbornene monomer 4 when exposed to 0.5 equiv of fluoride (square
data points), 0.1 equiv (circle), and 0.05 equiv (triangle). The curves were obtained by fitting the data with
an equation that describes autocatalytic kinetics.” The data points represent the averages of three
measurements and the error bars reflect the standard deviations of the averages. (b) Representative overlaid
LCMS spectra (254 nm) from the reaction of monomer 4 with 0.1 equiv of fluoride. Peaks at the arrow and
asterisk represent monomer 4 (arrow) and anisole (asterisk). Anisole is an internal standard.

Table S1. Average peak heights that correspond to Fig. Sla.

0.5 equiv fluoride 0.1 equiv fluoride 0.05 equiv fluoride
Time Average Standard ~ Time e Standard  Time Average Standard
(h) deviation (h) deviation (h) deviation
0 45.40 0.64 0 45.40 0.64 0 45.40 0.64
2 27.49 0.98 4 44.60 0.53 4 44.30 0.50
4 18.84 1.04 8 41.41 0.39 8 43.47 0.14
6 13.48 0.84 12 35.14 1.07 12 42.02 0.64
8 9.59 0.46 18 18.29 1.34 18 33.76 3.37
10 8.52 0.49 24 10.61 0.70 24 20.04 1.84
12 7.60 0.39 36 8.37 0.70 36 9.15 0.98
24 6.78 0.13 48 7.17 0.39 48 7.93 0.55
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Figure S2. Representative mass spectrum (APCI, negative scan) of one peak on the LCMS chromatogram
when norbornene monomer 4 is treated with 0.05 equiv of fluoride.
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Autoinductive Property of Homopolymer 6

The autoinductive response of homopolymer 6 was studied using contact angle and AFM
measurements. After spin-coating on a polypropylene substrate, polymer films (I cm x
0.5 cm %X 4.3 nm) were exposed to 0.3 mL of i-PrOH-H,O—pyridine (10:4:1) containing
10 mM, 1 mM, 100 uM, and 0 puM (control) fluoride. Tetrabutylammonium fluoride
trihydrate was used as the source of fluoride. Contact angle measurements of the polymer
film were obtained at various intervals after initial exposure. This process involved
removing six samples at each interval from the i-PrOH-—H,O-—pyridine solution and
drying the films by blowing air over the films and then storing the films in a vacuum
oven at rt overnight. When the self-propagating reaction completed (after 48 h), films
were rinsed with 1:1 MeOH—H;0 and dried using the same procedure as described above.
The roughness of each surface was measured using AFM. R, parameters were obtained
from five measurements and presented as average and standard deviation of these five

measurements.

90

10 mM
1mM
100 pM

without F~

85

o peoen

of polymer 8.

contact angle (°)

75 4

70 T T T
0 10 20 30 40 50

time (h)

Figure S3. (a) Experimental setup for films of polymer 1 and 6 spin-cast on poly(propylene). After
immersion of films in i-PrOH-H,O—pyridine (10:4:1), the cuvettes were sealed with a lid and parafilm to
prevent solvent evaporation. No change in solvent volume was apparent over the course of the experiments.
(b) Change in contact angle over time when a polymer film of homopolymer 6 was exposed to 10 mM
(square data points), 1 mM (closed circles), and 100 uM fluoride (triangles). The control was conducted
without fluoride (open circles). Each data point represents the average of six measurements obtained from
six different films. The error bars reflect the variation in the measurements at 90% confidence intervals.
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Table S2. Contact angle data corresponding to Fig. S3. The title 90% CI reflects the variation in the
measurements at 90% confidence intervals.

10 mM fluoride 1 mM fluoride 100 uM fluoride Without fluoride
Time (h) Average 90% CI  Average 90% CI  Average 90% CI Average 90% CI
0 90.8 0.4 90.8 0.4 90.8 0.4 90.8 0.4
2 74.4 1.5 89.9 0.6 90.7 1.6
4 73.8 1.9 81.8 1.3 89.9 2.2
6 73.5 1.2 78.3 34 88.3 2.1
12 73.5 1.9 75.4 1.5 79.0 0.7
24 73.5 0.9 74.1 1.3 75.0 1.8
48 73.4 1.5 73.7 2.0 74.9 2.0 89.9 0.6
(@ |

€ 41055+ 0.18 1.45+0.75 1.36% 0.57 1.28+ 0.72

(=]

n:c'

o B N W
—e—
o
—e—

(b)
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-1.2nm -3.7nm

Height Sensor  500.0 nm

Figure S4. (a) Surface roughness (Ry) values of films of homopolymer 6 calculated after exposure to
different initial quantities of fluoride for 48 h. (b) Representative AFM topographies of the films stored for
48 h in 10:4:1 i-PrOH-H,0O-pyridine without being exposed to fluoride (left) and after being exposed to
100 uM fluoride (right). The differences in surface roughness measurements are insignificant as determined
by the Student’s t-test at 95% confidence intervals.
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Kinetics Test for the Photochemical Reaction of Norbornene Monomer
5 and Homopolymer 7

A solution of 1 mM of § in MeCN-H,O—pyridine (10:4:1) was irradiated using a
Rayonet photochemical reactor equipped with 300-nm lamps at rt. Irradiation was
performed using a Rayonet RPR-100 photochemical reactor equipped with 14 RPR-3000
lamps (21 W each), which have a maximum emission intensity at 300 nm. Aliquots of the
reaction mixture were analyzed by LCMS every 10 min. Peak intensity was measured at
254 nm relative to the peak height for anisole, an internal standard.

The photochemical reaction of a polymer film of homopolymer 7 was monitored
by ATR-FITR measurement. Homopolymer 7 was spin-coated as a 5 mg/mL chloroform
solution on a polypropylene substrate and irradiated using a Rayonet photochemical
reactor equipped with 300-nm lamps at rt. The IR measurement was performed every 10

min.
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Figure SS. Kinetics study for norbornene monomer 5 when irradiated with 300-nm light. (a) The curve was
obtained by fitting relative LCMS peak height data (see part b) with the Boltzmann equation. The data
points represent the averages of three measurements and the error bars reflect the standard deviations of the
averages. (b) Representative overlaid LCMS spectra (254 nm) from the photochemical reaction of
monomer 5 with UV irradiation. Peaks at the arrow and asterisk represent monomer 5 (arrow) and anisole
(asterisk). Anisole is an internal standard.
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Table S3. Average peak heights that correspond to Fig. S5a.

Time (min) Average Standard deviation
0 39.12 1.78
10 7.48 0.12
20 4.28 0.11
30 3.45 0.07
40 3.23 0.07
50 3.13 0.10
60 3.09 0.10
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Figure S6. Mass spectrum (APCI, negative scan) of the reaction mixture when norbornene monomer 5 is
irradiated with 300-nm light for 60 min.
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Figure S7. Overlaid ATR-FTIR spectra obtained from a film of homopolymer 7 on polypropylene
substrate. The film was exposed to 300-nm light, and the IR spectra were acquired every 10 min. Peaks at
the arrow and asterisks correspond to the carbamate (asymmetric stretch) in 7, and the polypropylene
substrate, respectively.
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Self-propagating Response of Copolymer 1 to a Fleeting UV Signal

The self-propagating response of copolymer 1 was studied using contact angle
measurements. After spin-coating 1 on a polypropylene substrate, the polymer films (1.0
cm x 0.5 cm x 4.0 nm) were irradiated in a Rayonet photochemical reactor equipped with
300-nm lamps at rt for 40 min. The irradiated samples were wet with 0.3 mL of i-PrOH—
H,O—pyridine (10:4:1). Contact angles of the polymer films were measured at various
intervals after initial exposure to UV light. Six samples were measured at each interval
after removing the sample from the solution and drying the sample by blowing air over
the film and storing the film in a vacuum oven at rt overnight. Identical experiments were
conducted for homopolymers 6 and 7.

To test for a global macroscopic response, half of a film of 1 (2 cm x 0.5 cm
surface area) was covered with aluminum foil prior to UV irradiation. After irradiation,
the foil was removed, the film was wet with 0.6 mL of i-PrOH-H,O—pyridine (10:4:1),
and contact angle measurements of both halves (exposed and unexposed to UV) of the
film were acquired at various intervals. At each interval, six samples were removed from
the solution and dried by blowing air over the film and storing the film in a vacuum oven

at rt overnight prior to measurements of contact angles.
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Figure S8. (a) Change in contact angle over time when a film of 1 was irradiated under 300-nm light for 40
min and wet with 10:4:1 i-PrOH-H,0O—pyridine (closed data points). Change in contact angle when a film
of 1 was not exposed to UV light, but was exposed to 10:4:1 i-PrOH-H,O—pyridine (open circles). (b)
Change in contact angle over time when polymer films of 6 (square data points) and 7 (triangular data
points) were irradiated with 300-nm light for 40 min and wet with 10:4:1 i-PrOH-H,O—pyridine. The data
points in both graphs reflect the average of six measurements, and the error bars depict the variation in the
measurements at 90% confidence intervals.

Table S4. Contact angle data corresponding to Fig. S8. The label 90% CI reflects the variation in the
measurements at 90% confidence intervals.

1 with UV 1 without UV 6 with UV 7 with UV
Time (h) Average 90% CI  Average 90% CI  Average 90% CI  Average 90% CI
0 93.6 1.7 94.7 1.4 90.5 1.3 89.9 3.6
2 88.1 1.8 93.8 1.0 88.7 0.7 86.3 1.5
4 84.8 2.1 94.3 1.3 89.0 0.8 86.2 0.7
6 80.2 2.2 93.6 0.7 88.8 1.4 86.0 1.4
12 78.3 1.4 92.8 0.5 88.8 1.1 85.3 1.8
24 77.6 2.2 92.9 1.4 88.1 0.9 85.6 1.4

Table SS. Contact angle data for copolymer 1 in Fig. 3b. The label 90% CI reflects the variation in the
measurements at 90% confidence intervals.

Exposed half Unexposed half
Time (h) Average 90% CI Average 90% CI
0 93.6 1.7 94.7 1.4
2 88.5 2.5 90.9 2.2
4 86.8 1.2 88.2 1.3
6 83.9 1.0 84.8 1.7
12 79.5 1.3 80.7 1.0
24 77.9 1.3 78.1 1.1
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Figure S21. 'H NMR spectrum of 18.
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Figure S22. *C NMR spectrum of 18.
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Figure S24. *C NMR spectrum of 5.
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Figure S26. *C NMR spectrum of 1.
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Figure S27. 'H NMR spectrum of 6.
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GPC Chromatograms
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Figure S31. GPC chromatogram of copolymer 1 (M,, = 160 kDa).
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Figure S32. GPC chromatogram of homopolymer 6 (M,, = 290 kDa).
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Figure S33. GPC chromatogram of homopolymer 7 (M, = 73 kDa).

S37



