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Experimental

General

Nitrogen was purified by passage through columns containing activated molecular
sieves. Toluene, THF, CH2Cl: and diethyl ether were purified by a MBraun SPS system.
Deuterated solvents used for NMR spectroscopy were dried and distilled prior to use.
Butyl acrylate (BA) was dried over calcium hydride (CaH>), distilled under reduced
pressure, and stored at —25°C. Other chemicals and reagents were obtained from
commercial sources and used without further purification.

'H NMR and *C NMR spectra were recorded on a JEOL JNM-ECZR 500 MHz
spectrometer at ambient temperature unless otherwise indicated. The chemical shifts
for protons and carbons were referenced to the residual proton and carbon resonance of
chloroform-d (5: 7.26 and 77.16, respectively). 'H NMR analyses of polymers were
performed using 5 wt% solutions of the polymers in an NMR tube in CDCL,CDCI; at
120°C using a 30° pulse of 50.0 us, a spectral width of 10 kHz, a relaxation time of 5.0
s, an acquisition time of 3.2 s. Quantitative '’C NMR analyses of polymers were
performed using 10 wt% solutions of the polymers in an NMR tube inl,2,4-
trichlorobenzene at 125°C using a 30° pulse of 16.8 ps, a spectral width of 20 kHz, a
relaxation time of 2.0 s, an acquisition time of 0.65 s, and inverse gated decoupling.
Samples were preheated for at least 30 min before acquiring data. The molecular
weights and molecular weight distributions of the polymers were determined using gel
permeation chromatography (GPC) with a PL-220 equipped with two Agilent PLgel
Olexis columns at 150 °C using 1,2,4-trichlorobenzene as a solvent. The calibration
curve was constructed from polystyrene standard and was corrected for linear
polyethylene by universal calibration using the Mark—Houwink parameters of Rudin:
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K =5.90 x 102 cm*/g and o. = 0.69 for polyethylene. Melting points of polymers were
measured on a TA Instruments DSC Q100 at heating and cooling rates of 10 °C/min
with a temperature range of 30-160°C.

A standard test method, ASTM 638, was followed to measure the tensile properties
of the polyethylene samples. Polymers were melt-pressed at 30 to 35°C above their
melting point to obtain the dog-bone-shaped tensile-test specimens. The test specimens
showed 25-mm gauge length, 2-mm width, and thickness of 0.4 mm. Stress/strain
experiments were performed at 10 m/min using a Universal Test Machine at room
temperature.

The water contact angles on polymer films were measured using the dynamic sessile
drop method. Samples for water contact angle measurements were prepared via
evaporation of 3 to 5 % (w/w) solutions in toluene onto glass slides under ambient
conditions. The solvent was evaporated on top of a glass slide for 10 minutes, and a
second layer of the polymer solution was then applied to increase thickness.

Preparation of sulfur vulcanized crosslinked polymer. A total amount of 3.0 g
polymer sample was dissolved in 100 mL of toluene at 80 °C under nitrogen. After 30
min of reaction, add sulfuric acid (ie 150 mg ZnO, 30 mg stearic acid, 15 mg accelerator
MBT, accelerator 20 mg TMTD, 30 mg sulfur), the solvent was drained and dried under
vacuum at 45 °C for 24 hours. The rubber mixture was thermoformed using a hydraulic
press at 10 MPa, 160 °C, and cured for 20 minutes to produce a 1 mm thick sheet for
subsequent use.

Synthesis of Pd and Ni complexes
(TMEDA)PdMe!!-3!
N,
N Y
/Pd\

/N\

PdCl, (10 g, 56.39 mmol) was added to CH3CN (300 mL) and refluxed for 2 h.
After PdCl, was dissolved completely, the mixture was cooled to room tempterature.
TMEDA (9.9 g, 93.22 mmol) was aded and the mixture was stirred overnight. The
yellow slurry was filtrated and washed by EtoO (60 mL), then dried in vacuo to obtain
(TMEDA)PdCI> 15.88 g.

(TMEDA)PACI; (4.62 g, 15.66 mmol ) was added to Et:O (49.3 mL), stirred for
10 min, then MeLi (19.6 mL, 1.6 M in Et;0O, 31.36 mmol) was added dropwise at —
10 °C. The mixture was stirred at 0 °C for 0.5 h and at room temperature for 1 h, then
cold water (20 mL) was added to the mixture to form a transparent organic layer and a
black aqueous layer. The aqueous layer was extracted with Et,O (20 mL X 2). All the
organic phase was combined and dried over anhydrous sodium sulfate. The solvent was
removed under vacumm to obtain the white solid (2.3 g, yield 52.8%)).

"H NMR (500 MHz, Chloroform-d) 6 2.51 (s, 4H), 2.45 (s, 12H), -0.16 (s, 6H).
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ortho-(Bis(2-methoxyphenyl)phosphino)toluenesulfonic acid (L3)!!

Cf’E;C)H

A flask was charged with p-toluenesulfonic acid (4.20 g, 24.4 mmol, dehydrated)
and THF (50 mL), cooled to 0 °C, stirred for 10 min, and nBuLi (19.6 mL of a 2.5 M
solution in hexane, 48.8 mmol) was added dropwise. The mixture was warmed to 25°C
and stirred for 2 h. A second flask was charged with THF (25 mL) and PCl; (3.35 g,
24.4 mmol), cooled to —30°C, and the solution of dilithiated p-toluenesulfonic acid was
added and then stirred at room temperature for 1 h. A third flask was charged with THF
(50 mL) and anisole (5.28 g, 48.8 mmol), cooled to 0 °C, and nBuLi (19.6 mL of a 2.5
M solution in hexane, 48.8 mmol) was added dropwise. The mixture was warmed to
25 °C and stirred for 4h, then transferred to the second flask at 0°C. The mixture was
warmed to room temperature and stirred over night. The volatiles were removed under
vacuum and the residue was taken up in water (50 mL). The aqueous mixture was
acidified with dilute HCI to pH~2. The mixture was extracted with CH>Cl> (3 x 25 mL)
and the extracts were combined, dried over Na;SOs4, and evaporated under vacuum to
yield a solid. The solid was recrystallized with 8 mL DCM and 5 mL Et,0O at -25 °C,
filtrated and dried to afford a white powder L3-0.5 CH2Cl: . Yield 12.6 g, 24.8%.

'"H NMR (500 MHz, Chloroform-d) ¢ 8.25 (dd, J = 8.0, 5.4 Hz, 1H), 7.68 (td, ] = 8.2,
1.6 Hz, 2H), 7.54 (dt, J = 8.0, 1.8 Hz, 1H), 7.12 — 6.97 (m, 6H), 6.87 (dd, J = 15.2, 1.7
Hz, 1H), 5.29 (s, 1H, CH2CL), 3.78 (s, 6H), 2.29 (s, 3H). *C NMR (126 MHz,
CHLOROFORM-D) 6 161.20, 149.67, 140.48, 139.87, 137.55, 135.20, 134.51, 134.45,
129.34, 129.26, 123.15, 121.19, 113.01, 112.22, 111.92, 107.64, 105.85, 55.57, 53.55,
18.72. 3'P NMR (202 MHz, CHLOROFORM-D) § -10.98. HRMS (AP-MALDI): m/z
caled for C21H2105PS: 417.0920 [M+H]; found: 417.0918.

(P(2-OMe-Ph)2(2-SO3-5-Me-Ph))Pd(Me)(Py) (Pd3)

(0]
98y
7 0
o e
Py
S/O

7\

A flask was charged with L3-0.5 CH2Cl> (4589 mg, 1.0 mmol),
(TMEDA)PdMe: (252.7 mg, 1.0 mmol) and THF (10 mL). The mixture was stirred at
room temperature for 1 h, then pyridine (395.5 mg, 5 mmol) was added and stirred for
1 h. Et20 (30 mL) was added to precipitate the solid. The solid was filtrated, washed
with Et2O and dried under vacuum to afford a white powder. Yield: 0.35 g, 56.8%.
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'H NMR (500 MHz, Chloroform-d) & 8.79 (d, J = 6.6 Hz, 2H), 8.09 (dd, J = 8.0,
4.9 Hz, 1H), 7.85 — 7.77 (m, 1H), 7.62 (s, 2H), 7.53 — 7.47 (m, 2H), 7.44 — 7.37 (m,
2H), 7.24 (d, J = 8.2 Hz, 1H), 7.08 — 6.98 (m, 3H), 6.92 (dd, J = 8.3, 4.7 Hz, 2H), 3.64
(s, 6H), 2.24 (s, 3H), 0.24 (d, J = 2.8 Hz, 3H). 3C NMR (126 MHz, CHLOROFORM-
D) § 159.94, 150.58, 150.44, 145.96, 145.40, 139.60, 138.29, 138.21, 137.66, 135.73,
134.82, 133.27, 133.17, 131.43, 130.57, 128.06, 127.55, 127.16, 125.59, 125.04,
124.93, 120.86, 120.76, 120.66, 120.57, 116.72, 116.27, 111.56, 111.39, 55.46, 55.40,
21.37,0.45.

2'-bromo-2,6-dimethoxybiphenyl”!

Br
/OO\

A flask was charged with 1,3-Dimethoxy benzene (70 g, 0.5 mol) and THF (1000
mL). nBuLi (2.5 M solution in hexane, 200 mL, 0.5 mmol) was added to the mixture at
room temperature and stirred for 1 h. Then 1,2-dibromobenzene (100 g, 0.42 mol) was
added dropwise at room temperature and stirred for 3 h. The solvent was removed under
vacumm and warer (200 mL) was added. The aqueous layer was extracted with Et,O
(3X200 mL) and the extracts were combined, dried over Na>SQOs, filtrated and dried
under vacuum to afford a white powder. Yield: 108 g, 87.7%.

'H NMR (500 MHz, Chloroform-d) § 7.66 (dd, J = 8.0, 1.3 Hz, 1H), 7.38 — 7.32
(m, 2H), 7.25 — 7.18 (m, 2H), 6.66 (d, J = 8.4 Hz, 2H), 3.74 (s, 6H). 1*C NMR (126
MHz, CHLOROFORM-D) § 157.74, 136.18, 132.42, 132.39, 129.56, 128.67, 127.01,
125.32, 118.89, 104.10, 56.07.

ortho-(Bis(2,6-dimethoxybiphenyl)phosphino)toluenesulfonic acid (L.4)!%7!
0

A flask was charged with p-toluenesulfonic acid (4.14 g, 24.0 mmol, dehydrated)
and THF (50 mL), cooled to 0 °C, stirred for 10 min, and nBuLi (19.2 mL ofa 2.5 M
solution in hexane, 48.0 mmol) was added dropwise. The mixture was warmed to 25°C
and stirred for 2 h. A second flask was charged with THF (60 mL) and PCl; (3.3 g, 24.0
mmol), cooled to —78°C, and the solution of dilithiated p-toluenesulfonic acid was
added and then stirred at 0 °C for 1.5 h. A third flask was charged with THF (300 mL)
and 2'-bromo-2,6-dimethoxybiphenyl (14.0 g, 48.0 mmol), cooled to —78°C, and nBuLi
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(20.0 mL of a 2.5 M solution in hexane, 50.0 mmol) was added dropwise. The mixture
was kept at —78°C for 1 h and then transferred to the second flask at —78°C. The mixture
was warmed to room temperature and stirred over night. The volatiles were removed
under vacuum and the residue was taken up in water (200 mL). The aqueous mixture
was acidified with dilute HCI to pH~2. The mixture was extracted with CH>Cl> (3 x 50
mL) and the extracts were combined, dried over Na>SOj4, and evaporated under vacuum
to yield a solid. The solid was slurried with 10 mL DCM and 20 mL Et;O, filtrated and
dried to afford a white powder L4 . Yield 7.45 g, 49.7%.

"H NMR (500 MHz, Chloroform-d) & 8.03 (dd, J = 7.9, 5.3 Hz, 1H), 7.68 — 7.57
(m, 2H), 7.45 —-7.13 (m, 9H), 6.83 (d, /= 13.0 Hz, 1H), 6.33 (d, /=91.4 Hz, 4H), 3.46
(q, /= 7.0 Hz, 12H), 2.26 (s, 3H). HRMS (AP-MALDI): m/z caled for C35sH3307PS:
629.1757 [M+H]; found: 629.1756.

(P(2,6-diOMePh-Ph)2(2-SO3-5-Me-Ph))Pd(Me)(Py) (Pd4)
0

A flask was charged with L4 (628.9 mg, 1.0 mmol), (TMEDA)PdMe: (252.7 mg,
1.0 mmol) and THF (10 mL). The mixture was stirred at room temperature for 1 h, then
pyridine (395.5 mg, 5 mmol) was added and stirred for 1 h. Et2O (30 mL) was added to
precipitate the solid at —25°C. The solid was filtrated, washed with Et2O and dried under
vacuum to afford a white powder. Yield: 0.71 g, 85.7%.

'H NMR (500 MHz, Chloroform-d) § 8.57 (dd, J = 4.7, 1.8 Hz, 2H), 7.85 — 7.67
(m, 4H), 7.43 (t, J = 8.6 Hz, 3H), 7.37 — 7.29 (m, 4H), 7.13 (ddd, J=7.7, 4.4, 1.5 Hz,
2H), 6.95 (t,J=8.3 Hz, 3H), 6.41 (d,J=9.2 Hz, 2H), 6.25 (d, J= 8.4 Hz, 2H), 3.68 (s,
6H), 3.41 (s, 6H), 2.16 (s, 3H), 0.18 (d,J=2.3 Hz, 3H). *C NMR (126 MHz, Methylene
Chloride-dz) 6 157.93, 157.66, 150.82, 138.19, 136.77, 135.79, 134.38, 134.31, 131.15,
129.91, 129.29, 128.22, 126.25, 124.80, 119.15, 103.72, 103.62, 55.51, 21.54, 3.54.
Anal. Calcd. for C41H4NO7PPdS: C, 59.46; H, 4.87. Found: C, 58.07; H, 4.95.

(P(2,6-diOMePh-Ph)2(2-SO:-Ph))Pd(Me)(Py) (Pd5)
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A flask was charged with benzenesulfonic acid (3.8 g, 24.0 mmol, dehydrated) and
THF (60 mL), cooled to 0 °C, stirred for 10 min, and nBuLi (19.2 mL of a 2.5 M
solution in hexane, 48.0 mmol) was added dropwise. The mixture was warmed to 25°C
and stirred for 2 h. A second flask was charged with THF (60 mL) and PPhCl, (3.25
mL, 24 mmol), cooled to —78°C, and the solution of dilithiated p-toluenesulfonic acid
was added and then stirred at —78°C for 1.5 h. A third flask was charged with THF (300
mL) and 2'-bromo-2,6-dimethoxybiphenyl (7.0 g, 24.0 mmol), cooled to —78°C, and
nBuLi (11.2 mL of a 2.5 M solution in hexane, 28.0 mmol) was added dropwise. The
mixture was kept at —78°C for 1 h and then transferred to the second flask at —78°C.
The mixture was warmed to room temperature and stirred over night. The volatiles were
removed under vacuum and the residue was taken up in water (200 mL). The aqueous
mixture was acidified with dilute HCI to pH~2. The mixture was extracted with CH2Cl>
(3 x 50 mL) and the extracts were combined, dried over Na;SOs, and evaporated under
vacuum to yield a solid. The solid was slurried with 10 mL DCM and 20 mL Et:0O,
filtrated and dried to afford a white powder 4.9 g.

A flask was charged with white powder (520.0 mg), (TMEDA)PdMe: (252.7 mg,
1.0 mmol) and THF (10 mL). The mixture was stirred at room temperature for 1 h, then
pyridine (395.5 mg, 5 mmol) was added and stirred for 1 h. Et20 (30 mL) was added to
precipitate the solid at —25°C. The solid was filtrated, washed with Et,O and dried under
vacuum to afford a white powder. Yield: 0.53 g, 78.2%.

"H NMR (500 MHz, Chloroform-d) & 8.36 (s, 3H), 7.74 (t, J= 7.7 Hz, 1H), 7.60
(q,/=8.1,7.2 Hz, 2H), 7.52 (t, J = 7.4 Hz, 1H), 7.45 — 7.37 (m, 4H), 7.35 — 7.25 (m,
7H), 7.20 (t,J = 8.3 Hz, 1H), 6.50 (dd, J = 8.3, 4.6 Hz, 2H), 3.66 (s, 3H), 2.73 (s, 3H),
0.32 (d, J = 2.5 Hz, 3H). *C NMR (126 MHz, CHLOROFORM-D) § 158.16, 157.28,
151.08, 149.22, 141.83, 137.63, 136.18, 134.76, 134.26, 133.24, 131.48, 130.22,
129.76,129.48,129.05, 128.68, 128.35, 128.12, 126.46, 124.63, 117.05, 104.11, 103.04,
56.39, 54.17, 0.24. Anal. Calcd. for Cs2H30NOsPPdS: C, 56.69; H, 4.46. Found: C,
55.46; H, 4.63.

ortho-((2,6-dimethoxybiphenyl)(phenyl)phosphino)toluenesulfonic acid (L1) !
2-[(2',6'-dimethoxy[1,1'-biphenyl]-2-yl)phenylphosphino]-4-methyl
benzenesulfonic acid

-0

&

A flask was charged with p-toluenesulfonic acid (4.14 g, 24.0 mmol, dehydrated)
and THF (60 mL), cooled to 0 °C, stirred for 10 min, and nBuLi (19.2 mL ofa 2.5 M

(@)
O

o
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solution in hexane, 48.0 mmol) was added dropwise. The mixture was warmed to 25°C
and stirred for 2 h. A second flask was charged with THF (60 mL) and PPhCI, (3.25
mL, 24 mmol), cooled to —78°C, and the solution of dilithiated p-toluenesulfonic acid
was added and then stirred at —78°C for 1.5 h. A third flask was charged with THF (300
mL) and 2'-bromo-2,6-dimethoxybiphenyl (7.0 g, 24.0 mmol), cooled to —78°C, and
nBuLi (11.2 mL of a 2.5 M solution in hexane, 28.0 mmol) was added dropwise. The
mixture was kept at —78°C for 1 h and then transferred to the second flask at —78°C.
The mixture was warmed to room temperature and stirred over night. The volatiles were
removed under vacuum and the residue was taken up in water (200 mL). The aqueous
mixture was acidified with dilute HCI to pH~2. The mixture was extracted with CH2Cl>
(3 x 50 mL) and the extracts were combined, dried over Na;SOs, and evaporated under
vacuum to yield a solid. The solid was slurried with 10 mL DCM and 20 mL Et:0O,
filtrated and dried to afford a white powder L1-0.5 CH2ClL. Yield 9.1 g, 77%.

'"H NMR (500 MHz, Chloroform-d) & 8.19 (dd, J= 7.9, 5.2 Hz, 1H), 7.73 (t, J =
7.7 Hz, 1H), 7.60 — 7.54 (m, 1H), 7.53 — 7.30 (m, 8H), 7.23 (t, J = 8.4 Hz, 1H), 7.07 —
7.01 (m, 1H), 6.47 (d, J = 8.3 Hz, 1H), 6.39 (d, J = 8.4 Hz, 1H), 5.28 (s, 1H), 3.60 (s,
3H), 3.42 (s, 3H), 2.31 (s, 3H). '*C NMR (126 MHz, CHLOROFORM-D) § 156.97,
156.57, 149.89, 149.82, 140.93, 140.85, 139.80, 139.70, 135.05, 134.05, 133.48,
132.66, 131.69, 131.54,131.39, 129.22, 128.78, 127.96, 120.30, 119.57, 119.47, 118.74,
113.88, 113.83, 113.15, 112.40, 103.82, 103.73, 55.48, 55.41, 55.35, 55.33, 21.29,
21.24. 3'P NMR (202 MHz, CHLOROFORM-D) § 1.53. HRMS (AP-MALDI): m/z
calcd for C27H2505PS: 493.1233 [M+H]; found: 493.1232.

(P(2,6-diOMePh-Ph)2(2-SO3-5-Me-Ph))Pd(Me)(Py) (Pd1)

N

A flask was charged with L1:0.5 CH:CLz (535.0 mg, 1.0 mmol),
(TMEDA)PdMe: (252.7 mg, 1.0 mmol) and THF (10 mL). The mixture was stirred at
room temperature for 1 h, then pyridine (395.5 mg, 5 mmol) was added and stirred for
1 h. Et2O (30 mL) was added to precipitate the solid at —25°C. The solid was filtrated,
washed with Et2O and dried under vacuum to afford a white powder. Yield: 0.41 g,
59.2%.

'H NMR (500 MHz, Chloroform-d) & 8.38 (dd, J= 4.7, 1.9 Hz, 2H), 8.25 (dd, J =
8.0,4.7 Hz, 1H), 7.77 - 7.71 (m, 1H), 7.69 — 7.56 (m, 2H), 7.48 — 7.40 (m, 2H), 7.34 —
7.27 (m, 8H), 7.23 — 7.19 (m, 2H), 6.52 (d, J = 8.4 Hz, 2H), 3.67 (s, 3H), 2.77 (s, 3H),
2.26 (s, 3H), 0.30 (d, J = 2.5 Hz, 3H). '°C NMR (126 MHz, CHLOROFORM-D) &
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158.16, 157.23, 150.38, 150.29, 150.18, 146.81, 146.27, 142.70, 141.73, 140.64,
140.21, 137.91, 136.22, 134.75, 134.09, 133.98, 133.76, 133.35, 133.22, 130.94,
130.17,129.67,129.51, 129.08, 128.45, 128.37, 128.11, 126.27, 124.62, 124.52, 118.25,
118.20, 103.64, 103.60, 103.02, 102.97, 55.45, 55.40, 54.35, 54.27, 21.59, 0.34. Anal.
Calcd. for C33H32NOsPPdS: C, 57.27; H, 4.66. Found: C, 57.05; H, 4.91.
4-phenylbenzenesulfonic Acid

OH
/
\
(0]

A flask was charged with biphenyl (10 g, 0.067 mol) and CHCI3 (50 mL).
Sulfurochloridic acid (9.6 g, 0.083 mol) in CHCI3 (10 mL) was added dropwise for 1 h.
The mixture was stirred for 0.5 h, filtrated, and washed by CHCIs. The solid was dried
under vacuum to afford a white powder. Yied: 10.7 g, 68.2%.

'H NMR (500 MHz, THF-ds) & 8.85 (d, J = 9.6 Hz, 2H), 8.28 — 7.59 (m, 5H), 7.41
(ddd, J=35.6, 7.4, 3.5 Hz, 2H).
2-((2,6-dimethoxybiphenyl)(phenyl)phosphino)-4-phenylbenzenesulfonic acid
(L2)

MeO

SRV

MeO

N

,SCOH

0]

A flask was charged with 4-phenylbenzenesulfonic acid (5.62 g, 24.0 mmol,
dehydrated) and THF (60 mL), cooled to 0 °C, stirred for 10 min, and nBuLi (19.2 mL
of a 2.5 M solution in hexane, 48.0 mmol) was added dropwise. The mixture was
warmed to 25°C and stirred for 2 h. A second flask was charged with THF (60 mL) and
PPhCl, (3.25 mL, 24 mmol), cooled to —78°C, and the solution of dilithiated p-
toluenesulfonic acid was added and then stirred at —78°C for 1.5 h. A third flask was
charged with THF (300 mL) and 2'-bromo-2,6-dimethoxybiphenyl (7.0 g, 24.0 mmol),
cooled to —78°C, and nBuLi (11.2 mL of a 2.5 M solution in hexane, 28.0 mmol) was
added dropwise. The mixture was kept at —78°C for 1 h and then transferred to the
second flask at —78°C. The mixture was warmed to room temperature and stirred over
night. The volatiles were removed under vacuum and the residue was taken up in water
(200 mL). The aqueous mixture was acidified with dilute HCI to pH~2. The mixture
was extracted with CH>Cl, (3 x 50 mL) and the extracts were combined, dried over
NazS0s, and evaporated under vacuum to yield a solid. The solid was slurried with 10
mL DCM and 20 mL Et:O, filtrated and dried to afford a white powder L2:0.5 CH2Cl.
Yield 7.2 g, 54.2%.
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'"H NMR (500 MHz, Chloroform-d) & 8.45 — 8.29 (m, 1H), 7.94 (d, J= 8.1 Hz,
1H), 7.77 (s, 1H), 7.61 (s, 1H), 7.43 (d, /= 41.5 Hz, 14H), 6.47 (t, /= 7.0 Hz, 2H),
5.30 (s, 1H), 3.66 (s, 3H), 3.33 (s, 3H).

HRMS (AP-MALDI): m/z calcd for C32H2705PS: 555.1390 [M+H]; found:
555.1386.

(P(2,6-diOMePh-Ph)2(2-SOs3-5-Ph-Ph))Pd(Me)(Py) (Pd2)
MeO

\ e
()
Pd
—_ / \P
//S\\ y

A flask was charged with L2 (554.6.0 mg, 1.0 mmol), (TMEDA)PdMe: (252.7
mg, 1.0 mmol) and THF (10 mL). The mixture was stirred at room temperature for 1 h,
then pyridine (395.5 mg, 5 mmol) was added and stirred for 1 h. Et,O (30 mL) was
added to precipitate the solid at —25°C. The solid was filtrated, washed with Et,O and
dried under vacuum to afford a white powder. Yield: 0.59 g, 78.4%.

"H NMR (500 MHz, Methylene Chloride-d>) & 8.38 (s, 2H), 8.27 (dd, J= 8.1, 4.5
Hz, 1H), 7.87 — 7.75 (m, 2H), 7.63 (s, 3H), 7.46 — 7.30 (m, 14H), 7.26 (s, 1H), 6.58 —
6.44 (m, 2H), 3.62 (s, 3H), 2.76 (s, 3H), 0.39 (s, 3H).

3C NMR (126 MHz, Methylene Chloride-d>) § 158.46, 157.69, 150.93, 148.42,
148.31, 142.73,142.26,142.13, 139.55, 138.51, 136.31, 135.04, 133.76, 133.44, 133.11,
131.33,130.27,130.16, 129.78, 129.36, 128.84, 128.50, 127.23,126.71, 125.12, 118.35,
104.59, 102.74, 56.32, 54.41, -1.59.

Anal. Calcd. for C3sH33NOsPPdS: C, 60.6; H, 4.42 Found: C, 58.82; H, 4.60.

General procedure for homopolymerization

A 1000 mL stainless steel reactor was charged with toluene (400 mL) and desired
amount of Pd complex in 2 mL CH>Cl,. The pressure vessel was connected to a high
pressure line and the solution was degassed. The reactor was warmed to the desired
temperature using an water bath. The reactor was pressurized and maintained at the
desired pressure of ethylene. After desired amount of time, the reactor was vented and
the polymer was precipitated in ethanol (400 mL), filtrated and dried at 80 °C for 24 h
under vacuum.

General procedure for copolymerization and terpolymerization

A 1000 mL stainless steel reactor was charged with toluene (200 mL), polar
monomer, BHT (2 mg) in toluene (2 mL) and desired amount of Pd complex in 2 mL
CH>Cl,. The pressure vessel was connected to a high pressure line and the solution was
degassed. The reactor was warmed to the desired temperature using an water bath. The
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reactor was pressurized and maintained at the desired pressure of ethylene. After
desired amount of time, the reactor was vented and the polymer was precipitated in
ethanol (400 mL), filtrated and dried at 80 °C for 24 h under vacuum.

Computational Methods

Density functional theory (DFT) calculations were performed using the Gaussian
09 Program, revision E.01.”) DFT calculations for structure optimizations were
performed with the B3LYP functional!'”! with empirical disperision correction, DFT-
D31 the Lanl2dz basis set!!?! for palladium, and the 6-31G(d) basis set!'*! for the light
atoms (C, H, O, N, P and S). Single point calculations were performed with the B3LYP
functional with empirical dispersion correction, DFT-D3, the SDD basis set!'*! for
palladium, and the 6-311G(d,p) basis sets!'*! for the light atoms. The solvation effect of
toluene (¢ = 2.37) was considered through the SMD model!'®! in single-point
calculations. Electrostatic potential (ESP) maps were performed by Multiwfn!!”! and
VMDU81, Steric maps were drawn by Sambvca 2.11"1 based on the DFT optimized
structures or molecuar structures from X-ray diffraction analysis of single crystals.
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Equations to calculate  comonomer
iIncorporation ratio, Uy, and number of
branches

For PE?-2%;
L. initiation chain ends ‘ I1. termination chain ends assignment chemical shift in 'H NMR
i § f
i ‘ He H 2 132
He” (\Hw/l\/\ )\“‘/\ b 096
1 dH Hf c 0.90
""" JA ettt d 4.95
III. main chain CH;c
e 58
a a CH; ¢ =
¥, Iy CH; ¢ : f 54
\)Q/\_/W\/ \v,\/l/v\\ aliphatic 0.5~2.5
I +1, I,+1;
3 2
B= %1000
I, +1, I
number of branches!?°! 3
=—1%100%
. - [27] I+
internal unsaturatlon[ d f

For copolymers and terpolymers:

Me
c b vg\/ a
M b c N
1 kA_Jj
A
Am
4 3 2

e |
. 5
6 5 1_
1,
EBA: Incorporation ratio of BA x = 12 x100%
L ippatic =% 10
phat 2 N ]7m
4 2
1
E-EGMA: Incorporation ratio of EGMA x,,, = 2[ x100%
I, . —-1x3
aliphatic 2 N i
4 2
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1

E-ENB: Incorporation ratio of ENB xp,, = e x100%
Livaie = Lorg 11
phatic etd +7
4 et+d
Iﬂg+h+i
E-VNB: Incorporation ratio of VNB Xong = 3 %100%
I _ If+g+h+i x 9
aliphatic 3 I Frathti
4 3
. . Ia 0,
E-DCPD: Incorporation ratio of DCPD x, ., = x100%
Ialiphatic - ]a x 9 + I
4 a
. . I,
E-BA-EGMA: Incorporation ratio of BA EY
Xgp = x100%
—£ﬁx10—4lx3
aliphatic 2 +[7m+£
4 2 2
. . Il
Incorporation ratio of EGMA 5
XEGMA = x100%
aliphatic _%X 10_71><3
+-m
4 2
. . Im
E-BA-VNB: Incorporation ratio of BA B
Xgp = x100%
) __fmxlo_ﬁﬁﬂixg
aliphatic 2 3 . Iim N I frg+hti
4 2 3
Incorporation ratio of VNB Toga
Xynp = 3 x100%
I 1 m 10 I frg+h+i 9
aliphatic 7 X - T X Im Frgthti
1 +?;+
. . [m
E-BA-ENB: Incorporation ratio of BA Y
Xy = 7 x100%
L g _melo_leﬂl x11 .\ I 7
4 2 etd
Incorporation ratio of ENB 1.
X = 7 = x100%
aiphaie — A X 10— Loy x11
" 2 + 24T
4 2
Il)'l
E-BA-DCPD: Incorporation ratio of BA By
P Xop = —2 x100%
Litic —2%x10—1 %9
aliphatic 2 a + 1, + I
4 a
Incorporation ratio of DCPD I
Xpcpp = 7 a x100%
Ialiphalic _melo_[a X9 N Im v 7
4 2 "
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NMR spectra of prepared compounds
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Topographic steric maps
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Topographic steric maps of Pd1, Pd2, Pd3, and Pd4.
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NMR spectra of polymers
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'"H NMR spectrum of polymer in Entry 4, Table2

28/105

7 6 5 w4 3 2 1 0
)
'H NMR spectrum of polymer in Entry 3, Table2
| \‘H
‘ {
\
\ \
‘ |
\ \
| |
| | |
\
| )
| /
\ | \
\‘ |
. |
r j
! \I “N |
| | | f
/ | /
| \ | /
| | A /
\ a ’/\ / \
o~
S
o o g Ss 9
8 6 oS = 24 3 2 22 R 0
)



'H NMR spectrum of polymer in Entry 5, Table2
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'"H NMR spectrum of polymer in Entry 8, Table2
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MW Averages
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MW Averages
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DSC spectra of polymers

|-1o rea_F =536.5537_m]
1 Deltal H = ~163.5835 J/z
£ J
E | !
5 T T
351
b}
g
[
5 -20
§
I \ l
-25
0 eak = 134.91 ° C
£ Peak = 117.57 ° C \
\
\
-40 }
Avea = 516. 6163 uJ
Delta H = 166,6604 J/z
-45
-47.83 T T
2974 40 60 80 10! 120 140 159
Temperature (°C)
DSC spectrum of PE in Entry 1, Table 1
5104
£ Avea = -817.7091 nJ
e | Delta H = -160.3351 J/g
: | :
5
E
20
= 137.03 " ¢
-30
40
Area = 830.8972 uJ
Delta H = 162.9210 J/g
-50
-52.19 T T T
2973 40 60 80 100 120 140 18¢
Temperature (C)
DSC spectrum of PE in Entry 2, Table 1
Avea = -806. 8437 nJ
Ty E— Delta H = -159. 4553 1/
s I -
=
=
3
2
g
&
3
[
5
3
2
;Kal = 136.73 ° ¢
-30
11489 °
40
|
! Area = 837.688¢ uJ
[ Delta H = 165.3511 J/g
-50
-563.19 T T T
2073 40 60 80 100 120 140 18¢

Temperature (°C)

DSC spectrum of PE in Entry 3, Table 1

76 /105



£
= 7332 uJ
310 55.9260 /g
E
& !
z T
3
2
* 20
30 Peak ¥ 134.97 ° C
eak = 113. 95 ° C
40
1
Al
De
-50
-54.51
2974 40 60 80 10 120 140 159
Temperature (“C)
GPC spectrum of PE in Entry4, Table 1
s | Delta H e
E (R e e
=400
E
3
E
fii
z
F
g
® -30
§
g
0 Peak = 134.08 9 C
-50 /'\
Peak = 114. 70,
-60
— L,
Area = 924.7429 m]
704 elta H|= 177.8352 J/g
-75.6 T T T T
2979 40 50 60 70 80 20 100 110 120 130 140 150 159
Temperature (“C)
DSC spectrum of PE in Entry 5, Table 1
= lArea = -816.0589 w] ™ -
e | Delta H = -165.5292 J/g
g -0 : !
& T
3
2
T
&
-20
Peak|= 135.64 ° C
eak = 11341 ° C
| |
-40 i
Area = 807.3099 mJ
Delta H = 163.7545 J/g
-50.03 T
2973 40 60 100 120 140 159,
Temperature (°C)

77 /105

DSC spectrum of PE in Entry 6, Table 1



[ —
S
E : :
=
s Avea T -886,
5 Delta|H = -11
= ;
s
€ 20~
&
z
H
2
i
2
20
40 f
Peak = 116,18 ° C Peak = [31.07 1 C
-50
-60 |
Area 17 o
Delta 5438 J/s
6983 | .
207 40 50 60 70 80 % 100 10 120 130 140 150 159
Temperature (“C)
DSC spectrum of PE in Entry 7, Table 1
‘ Avea = ~859.8987 n]
| \\ Delta H =| -170. 6148 J/g ’J
= T
: [
E o0
e
3
2
i}
=
H
2
% -10
§
¢
20|
Anak S8zt c
» Peak = 11521 ° €
40| ——
|
|
Area = 884.7615 m]
Delta H = 175.5479 J/g
-50
-52.05 T T T 1
2068 40 60 8 100 120 140 160 180 199,
Temperature (C)
DSC spectrum of PE in Entry 8, Table 1
! Area = ~779.7979 nJ
| me— Delta H = ~166. 9803 |J/g
|
g T
E o0
e
E
2
8
fir
H
2
3
T 10
20 eak |= 113.60 4Cayl= 13423 ° ¢
20 \
1 f
Avea = 7792174 n]
Delta Hf = 164. 8688 T/z
-40
-41.92 T T 1
297 40 60 80 120 140 15¢

10
Temperature (°C)

DSC spectrum of PE in Entry 9, Table 1

78 /105



o
Area = —746. 7971 mJ
% _ Delta H = -170.5016 J/g "_’-//
z : |
s
: [
b -10
|
3
£
]
$
-
Peak = 134.57 °
e eak = 115. i\ © ©
40
R —— | L \ | —
! Area = 723.3915 mJ
Delta H = 165.1579 J/g
&0
-52.29 + T T T T
29.78 40 60 80 100 140 160 179
Temperature (°C)
DSC spectrum of PE in Entry 10, Table 1
I Avea = -863. 8060 m]
I Delta H =|-175.2142 J/g
s -10
£ T
s
s
2
]
i}
5 20
]
®
5
]
-30

Peak| = 132.75 °|C

I

50 Peak = 114. 74
: : — |
Area = 885. 5640 mJ

60 Delta H = 179. 6276 J/

-64.67 T
2968 40 60 80 100 120 140 160 180 199
Temperature (°C)
DSC spectrum of PE in Entry 11, Table 1
| 10
Area = -842.3614 nJ

| (A Delta H = + . 2262 J/gf
s 1
E
5 20
2
E
fir
3
g
w
2 .30

w

Peak = 114.44 ° C

/p\’e k = 135.07 ° |C
-50

-60 . [
/‘ )
7148 - T t T
29.69 40 60 80 0 140 160 179.

100
Temperature (°C)

DSC spectrum of PE in Entry 12, Table 1

79 /105



-10
livea = ~1007.9382 uJ
< Delta H = ~207.13947 J/g
I R — ; | J
520 Il
T
2
i}
H
o
& 301
8
¢
» feak = 130.19 ° C
- ‘ ) / )
0]
- Peak = 1118
1 i
0 Avea = 1036.9656 n
Delta H = 213.3674| I/g
8878 | | |
2973 40 60 100 120 140 159
Temperature (°C)
DSC spectrum of PE in Entry 13, Table 1
% Area = ~1030. 4739 |mJ
| Delta H = -215.1303 J/g
— | b/
£ .20
E
El
2
]
i
=z
H
¢
8 40
Peak = 132.15 ° €
0]
Peak = 116.59 ° ¢
0]
1 i
/ Area = 1044, 0824 n]
o H = 217.9713] 1/
o] Delta H = 217.9713|J/g
1048 : :
a7 40 60 80 100 120 140 159,
Temperature (‘C)
DSC spectrum of PE in Entry 14, Table 1
J 410 Arpa = ~1069. 9816 uJ
| Delta H = |-212.7206 J/g
- |
= T
S [
El
2
]
i
3 20+
£
5
2 (Tsak =120.90 °| C
) ‘ ; /
) U /
-60 Y
Peak = 111,51/0
-70
| — L \ | —
— "7 area = 1036, 7908 ]
@ Delta = 210.0976 1/
-88.21
2095 40 50 6 70 80 s 100 M0 120 130 140 160 159

Temperature (“C)

DSC spectrum of PE in Entry 15, Table 1

80/105



Delta If =

Area =|-1058. 1829 m]
1T
I
T

/r

[
8

) A’eak = 131.88]° C

I

-50 V

IS
S

Heat Flow Endo Up (mW) —— ——
@
8
N M
—

Pealf = 115.118 * C
-60
-70
: e
Area = 1070. 9089 mJ
80 Delta H = 220.3516 J/g
-87.71 T T T T T
2978 40 50 60 70 80 20 100 110 120 130 140 150 159.
Temperature (°C)
DSC spectrum of PE in Entry 16, Table 1
| -10
Area = -951.4786 nJ]
| I Delta H = -195. TTL‘/
\%l 20+
Ly
.
&
-30
3
2
§
40

|
U

-60

0
[ i i
80 Avea = 1017.9270 nJ
{ Delta H 5 209.4500 J/g
-88.01 T T T 1
2971 40 60 80 100 120 140 159
Temperature (°C)
DSC spectrum of PE in Entry 17, Table 1

-20
- Area = -7B0.9434 m]
£ 212.2129 J/g
E L
2 30 [ —— — 9
3
i
_g (
g
§ -40
2

509 Peak = 130.51 " C

i | |

I’elk = 116/63|° C

f Area = 786.1037 m]
Delta H = 213 6151 J/

-96.17 T T T
29.84 40 50 60 70 80 110 120 130 140 150 159,

%0 100
Temperature (°C)

DSC spectrum of PE in Entry 18, Table 1

81/105



| o
g Avea = -898. 6432 m]
- Delta H = -174.8333 J/g j
4
g L Il
° 1 T
) N |
H
z
10
5
§
=
Peak = 136.95 ° C
20
Peak = 111,98 ©
-30 \
Il
f T
Area = 890.3799 m]
Delta H = 173.2257 J/g
-40
-41.66
2NM 40 60 80 100 120 140 159.
Temperature (°C)
DSC spectrum of PE in Entry 19, Table 1
| Arvea =|-816.1759 mJ
Delta H = -175.1917 J/g
I -10 {
g
E.
a
s
2
g
&
H
H
i -20
s
]
$
/Rr‘ak =136.41 ° C
-30
Peak = 114.95 ° C
0|
f
Area = 845. 3806 mJ
Delta H = 175.0270 1/g
-50
-51.09 T T T
297 40 60 80 100 120 140 159,
Temperature (°C)
DSC spectrum of PE in Entry 20, Table 1
! Area = [-883.3887 uJ
| I Delta H = -187.1586 J/g
T
| — 1 |, ‘ J
an
4
B
2
i}
3
8 .30
®
§
$
40 AR
-50
Peak = 114
0
‘o 1 \ 1
Area = 903(8393 mJ
0 Delta H = 191.4914 J/g
-75.49 T T T T
2975 40 50 60 70 80 90 100 110 120 130 140 150 159.

Temperature (°C)

DSC spectrum of PE in Entry 21, Table 1

82/105



-10
Avea = 937.7430 n]
s Delta H = ~182. 0860 J/&
£ I —— Il Il
s T T
2 \
8
&
320
2
H
£
Peak = 139.46 ° C
20 A
eak = 113.81 }
-40
1
rea = 889, 1953 nJ
elta i = 1726593 1/g
-50
-54.86 T T
2972 40 60 80 100 120 140 159.
Temperature (°C)
DSC spectrum of PE in Entry 22, Table 1
| -10
Areq = -899| 1866 m,
| e — Delta H = -172.9205 J/g
N yi
£
=
E
5
2
fir
z
S a0
H
£
40
Peak = 132.69 ° C
50 A
P‘lak q113. 97|
-60
| } — kl
=8 Area |- 9102520 u]
Delta H = 180.8177 J/g
-77.98

29.78 40 50 60 70 80 90 100 110 120 130 140 150 159.
Temperature (°C)

DSC spectrum of PE in Entry 23, Table 1

Avea| = ~963. 3764 n]]
10 Delth H = -188.8973

20

Heat Flow Endo Up (mW) —— ——

50 |

T
Area = 994. 7419 m]
Delta H = 195[0480 J/g

-83.58 T

2973 40 60 120 140 159

100
Temperature (°C)

DSC spectrum of PE in Entry 24, Table 1

83/105



— 112.08C
1 170,30/
|

F‘*““““\\

| |
01 \
s e B |
= D )
g g, =
= s
= 11389 \ T
162,70/ |
L[]
|
12638C ||
¥
|
U‘
-6 T T T T T
-50 0 50 100 150 200 250
LR SEIECC) Universel V4.5A TA Instruments

DSC spectrum of polymer in Entry 1, Table 2

! }'“\Hum'
I
.
I
A
2 J |
i
T S
D 11524C
181.61/g \
\ !
g ——— |
= s /
" 118.51C |
g 176,11l )
\ \/l.om‘
\
-6 | T T T T
-50 0 50 100 150 200 250
el BB JRIE(C) Universal V4.5A TA Instruments
DSC spectrum of polymer in Entry 2, Table 2
4
106.76 C
/\\
[
i
2 / \\
— e
==--3 11242C \
161.10/g
0 \ \\‘
& S s 11523¢C “
= s T 1643g
= \ﬂk\\\\\ OAA&J
¥ [
24 N {
115.‘17(‘\‘ }
4 L
L/
v
% . ; T ; T
-50 0 50 100 150 200 250
[GE e SRIECC) Universal V4.5A TA Instruments

DSC spectrum of polymer in Entry 3, Table 2

84/105



103.79°C

\\\
109.98°C

54 148.3)g L \
pare! |
U]
| 5(
b
\f
v
-6 T T T T T
-50 0 50 100 150 200 250
[CE ¢ ;'};'JIJQ( (‘) Universal V4.5A TA Instruments
DSC spectrum of polymer in Entry 4, Table 2
107.55C
A
|
‘
2 |
——
[Tt —
(T 11278¢C \\
| 151.9)/g \
04 |\ | |
" L \ g
= T o —— | J
= S 0y
= !MN |
® 153.01/¢ il
\f
Ucnw\ y
il
|
4 \
-6 T T T T T
-50 0 50 100 150 200 250
] R SHECO) Universal V4.5A TA Instruments
DSC spectrum of polymer in Entry 5, Table 2
106.99C
) /\
1
[
/ !
|
2 |
A”// |
R ey
- 111.99C
= : 18541/ \
2 0 \
£ W~ A ‘i
£ T — -
sy, | ]
A 186,01/ \\\ i
W
\V
12687C \ ‘}
\Y,
-6 T T T T T 1
-50 0 50 100 150 200 250
1 s SERECC) Universal V4.54 TA Instruments

DSC spectrum of polymer in Entry 6, Table 2

85/105



10242C

il
[l
il
|

|

|
|
)

S =y
— 105.06C \
<0 162.41/g \
= 0
2
|
\
Y
@ T T T T T
-50 0 50 100 150 200
LA RIECC)

DSC spectrum of polymer in Entry 7, Table 2

250

Universal V4.5A TA Instruments

/’i
I el =
— 111.55C

153.7g \

| : |
0 \ |
& S i
) e T |
———p |
\‘Q\,\ | \ |
112.68C //f\
s \\ | |
\\ |
2
\/
4 T T T T T
50 0 50 100 150 200 250
1 BB JRIECC) Universal V4.5A TA Instruments
DSC spectrum of polymer in Entry 8, Table 2
1
s
.
£y \
o I I
g2 T T — 1
g Area = [-476.7165 nJ
E Delta H = -97.2891 J/g
[
3
x
10
Peak
0
116.25 " ¢
-10 | |
Avea = f164. 5629 uJ
Delta H = 94.8088 J/g
-20.23 T T T T T T T 1
29.69 40 50 60 70 80 100 110 120 130 140 150 159.

Temperature (°C)

DSC spectrum of polymer in Entry 10, Table 2

86/105



250

105.26C
A
/
I /|
A
T e
108.70C \
r_/_\//_—‘» 1485)/g ‘
. \
< TS—— g JF_\S
] o [
f.‘ \\ “ j\l\ly)(xkv\
| \ / [ 15141
\/|
e
122.71C \ “
i
|
Y
4 : , \ \ \
50 0 50 100 150 200
BB RIECC) Universal V4.5A TA Instruments
DSC spectrum of polymer in Entry 11, Table 2
4
103.07C
i
[
i
i
[
— " 108.11C N

\ 151.70lg \

250

Universal V4.5A TA Instruments

TR e
D
=\ {
w2\ |
lllwn‘\\ |
I}
\
50 0 50 100 150 200
1 B TRECC)
DSC spectrum of polymer in Entry 12, Table 2
4

\
S /{//_/ o S
= 9286C
£ r/ 87.610/ \
: 0 \ |
32 |
b |
- TS
i’:\\c | fﬂMJ
94.98 /
J.Ev.’\'/‘l/g\\ / /
; ho
7 10806C | |
T T T T T
-50 0 50 100 150 200
1 bR (O

250

Universal V4.5A TA Instruments

DSC spectrum of polymer in Entry 13, Table 2

87/105



250

Universal V4.5A TA Instruments

63.50C
/
J\
b M e
i 68.13C \
‘\ 69.58)/2 \
o | \ |
\ \ ;
AN
R, i 1
e Sl Salie |
S, ]
\\4/ e
\$8.3LC
2 \/
4 T T T r T
-50 0 50 100 150 200
1 BB JRIECC)
DSC spectrum of polymer in Entry 14, Table 2
! % /L:\w
M
/
/i
] '
S
BN - N
r/’ s ‘\
0 \ \
\ 1
- L \
2 SR,
5 s
vid N
N 24 107.03C \
2 178.41/g
o
J‘-S() (‘7 i‘{) I(‘)[) l\lﬂ l(l)() 250
15 BG4 JRIECC) Universal V4.5A TA Instruments
DSC spectrum of polymer in Entry 15, Table 2
1
95 Tc
/
2 / |
/|
|
I | E——
s o \
i< |
e !
\
s |
|
|
\
-4 T T T T T
-50 0 50 100 150 200 250
[aNsie]

JRIECC)

DSC spectrum of polymer in Entry 16, Table 2

88/105

Universal V4.5A TA Instruments



—  om N
\ t
T | /—‘=>—==;
N
B

/ym 0T
\
|
|

I
A
T

12428 ('\v ‘
V
J

° -50 (‘) 5‘0 1(‘10 IS‘(] ?_(‘)O 250
[chs o] SHIECO) Universal V4.5A TA Instruments
DSC spectrum of polymer in Entry 17, Table 2
5
£
S [T | /
g 101 — .
fir e T
z
e Area = -513. 67
: Delta H = -102
20
Peak = 120.87 ° C
-30
Peak . 106. 8
: -
Ya Avea = 536/ 3196 ]
40 Derta = 106.81% /e
4878 i
2071 40 60 80 100 120 140 159,
Temperature (°C)
DSC spectrum of polymer in Entry 18, Table 2
6
HI.;\" L4
"]
I
i
] /|
l
T
(—/—/_/ 115.37C \
i \ 17601z \
0 i \

/
/

—
{ 118.82°C
3,

-6 T T T T
-50 0 50 100 150 200 250

JRECC)

DSC spectrum of polymer in Entry 19, Table 2

[l e Universal V4.5A TA Instruments

89/105



R
| 10 S —— -
Area = 770.7384 mJ
s Delta H| = -157.2936 J/g
s
8 0
&
H
2
-10
-20 \1
Peak = 113.55 ° Cpeak = 128.39 ° C
-30
<0 ‘ 1A
Area =
Delta H
-50.17 T T
297 40 50 60 70 80 100 110 120 130 140 150 159
Temperature (°C)
DSC spectrum of polymer in Entry 20, Table 2
4
104.09C
\
. 1
S —
B 108.42°C
144.81/g
0 \
110.68
145.81/g
24
12271°C | }
|
44 v
-6 T T T T T
-50 0 50 100 150 200 250
[2Ea ¢ /5"\1]1;( @) Universal V4.5A TA Instruments
DSC spectrum of polymer in Entry 1, Table 3
4

101.09°C

/ |
105.27¢C \
11931/ ]

—

107.90C
118.7)/g

1 R

T T
100 150 200

JRIECC)

250
Universal V4.5A TA Instruments

DSC spectrum of polymer in Entry 2, Table 3

90/105



105.00C

\

“1

?

\%\\ 141.4)/g #\J
\x f
|

!
Ny /|
\\:‘\{I‘).‘{Q‘) &
4 T r T T T
-50 0 50 100 150 200
F1ERB JRIECC)
DSC spectrum of polymer in Entry 3, Table 3
4

[oN=t 6

250

Universal V4.5A TA Instruments

96.15C

et

]U].lﬁ—/—\

137.2/g \

-50

T T
50 100

JRECC)

T T
150 200

DSC spectrum of polymer in Entry 4, Table 3

250

4

88.86C

/\
'/74//*,// 9, l\;: {

97.230/g \
\

1

_ 92.74C |

\\\\\ 98.171lg |
" ==y

-50
1 BB

T T
50 100

SRIECC)

T T
150 200

DSC spectrum of polymer in Entry 5, Table 3

91/105

250

Universal V4.5A TA Instruments

Universal V4.5A TA Instruments



91.59°C

96.62C

11281
\ |
|
!

s hee |

T

|

‘ i

ey — |
- \\\ f?f\

11460/ I
24
- !
3esc| |

% 0 S0 100 150 200 250
[ R JRIECO) Universal V4.5A TA Instruments
DSC spectrum of polymer in Entry 6, Table 3
4
95.84C

A
|

12281f¢
24

mx'm‘\ /\/

114.13C

T T T
-50 0 50 100 150 200 250
1 LA SEIECC) Universel V4.5A TA Instruments

DSC spectrum of polymer in Entry 7, Table 3

93.32°C
|
A
e

97.65C
11641/

|
e g ‘
| e
99.24°C
118.41/g I
I
2 I
i
|
-4 T T T T T
-50 0 50 100 150 200 250
o= ¢

JRIECC) Universal V4.5A TA Instruments

DSC spectrum of polymer in Entry 8, Table 3

92 /105



St

S

94.69C

\\
100.66C X

1213/ \\

4

T
100

250

250
Universal V4.5A TA Instruments

-50 0 50
[ole e SHIECC) Universal V4.5A TA Instruments
DSC spectrum of polymer in Entry 9, Table 3
4
95.30C
2 J/
— = 102.68C N
_ rl 12490/g \
® \\\, ¥#\ \}
- | e
— = |
[M.il?\ /,7“\
129.81/e \\ /’ [
2 \ V< |
|
11699C | [
\
4 T r T T T
50 0 50 100 150 200 250
T ERA ,,ﬁ]”;( ()] Universal V4.5A TA Instruments
DSC spectrum of polymer in Entry 10, Table 3
1
it //+7/
0 ‘\\ \ |
M \, |
Tomsmes, Wl ‘
\{\\\\\\\ /‘fA%
e
N
17.64 (‘K f
\
- \/
6 ; ‘ : : :
-50 0 50 100 150 200
1A JHIECO)

DSC spectrum of polymer in Entry 11, Table 3

93 /105



6

— 107.94°C

by & |

10448°C

T 444—~\\
133.6/g

|
— ~ |

e |

109 nm\\ |
130.00/g -
\ [
|
12169 ('\‘<

-50
] A

T T T
0 50 100 150 200 250
JRIZ(C)

Universal V4.5A TA Instruments

DSC spectrum of polymer in Entry 12, Table 3

6

108.65C "
rj 131.50g i

103.75C

S /7\

1163C™\\
1429)/g \\/J |
1115&('\ i

/

50
1 LR

T
0 50 100 150 200 250
JRIECC)

DSC spectrum of polymer in Entry 13, Table 3

Universal V4.5A TA Instruments

6

=—==== 107.05°C N
(_) 106l \\

103.18C

10131/ P

50
SRt e

T
0 50 100 150 200 250

RECC)

DSC spectrum of polymer in Entry 14, Table 3

Universal V4.5A TA Instruments

94 /105



Universal V4.5A TA Instruments

250
Universal V4.5A TA Instruments

102.80C
A
f\
ﬁ// |
I pef—————ag
I'—/ R o 10662C \
136.5)/g
01 | i
1 \ |
\\\\\X | J\
) A
10&%\ ,[ |
Nl 131.60/g [
120.15C 3
|
|
44 Y
“50 0 50 100 150 20 250
Cl=e) RECC)
DSC spectrum of polymer in Entry 15, Table 3
4
10089C
I
/
I
1l [
/ol
e
g i |
— " 104.13C Ry
- 12381/ \
% ¥ K |
z N |
\\\\\N | i
117.61/g \\ | /
\/|
17.70¢C | ‘11
\f
\
v
% 0 50 100 150 200
b RIECC)
DSC spectrum of polymer in Entry 16, Table 3
104.18°C
i
[
2 /A
e e
09.01°C
- \
i \ !
. 0 \\ \ \‘
c) e N
> o |
2 HLETC N r///
. isiae N |
2 [
12411C | |
\/
\
% 0 50 100 150 200 250
a1 Bk SHIECC) Universal V4.5A TA Instruments

DSC spectrum of polymer in Entry 17, Table 3

95/105



99.16C

103.75¢C
133,01/

eose X
il 125.70/g \

\

-6 T

T T T
-50 0 50 100 150 200 250
(o =e JRIECC) Universal V4.5A TA Instruments

DSC spectrum of polymer in Entry 18, Table 3

96.66 C

100.71°C \

12820/ |

0 (/ | ‘
\

|
bd S X
e—
\\’Q’% | /—#\\
\m.zu(\\ [ /
12190/ \ Y
il \\f
115,65 ('\ !
|
\
I
&
-4 T T T \/ T T
-50 0 50 100 150 200 250
1 BBk JREECC) Universal V4.5A TA Instruments

DSC spectrum of polymer in Entry 19, Table 3

93.92°C

/
/\
/'
|

ya

et

e 9838C \
104,11/
g |
b 99.48C |
TT— S 11581/ ‘J
—iT |
e /#\
=5

-4 T T T T T
-50 0 50 100 150 200 250

[SHeeat RECO Universal V4.5A TA Instruments

DSC spectrum of polymer in Entry 20, Table 3

96 /105



N
o \%
Hl(n])('\
4 T T T r T
50 0 50 100 150 200 250
1 BBk SHIECO) Universal V4.5A TA Instruments
DSC spectrum of polymer in Entry 21, Table 3
¢ 102.12C
!
I
[
2 J |
P
e ] e peeee—
105.50C
13341/ \
0 \‘ \‘\
- \ ‘;
T \\%,\ | /7:;%
2 13890/ \ N
119.45C
4
6 : T T ; T
-50 0 50 100 150 200 250
SRt e] SHEECC) Universal V45A TA Instruments
DSC spectrum of polymer in Entry 22, Table 3
4
0868 C
[
1l
/|
2 [
a
i
T el e
r/—/ =il 10111°C \\\
11500
1 0lig “
| |
I T 9
103.79C
1074 \ i
VW
msycl |
i
\
4 . T T T T
50 0 50 100 150 200 250
A SHIECC) Universal V4.5A TA Instruments

P
IS
r/ 91.92C
106.21/g

DSC spectrum of polymer in Entry 23, Table 3

97 /105



L e
£ . )
£ W = T
s .81l C Area = -180. 8129 nJ
3 9. 5060 i Delta H = -98.7295 J/d
i
3
i
5 0
E
$
-10
Peal 1 103/09 ° C
20 Peak F 115.95 °|C
g | / —‘J—l'd’_,_
30 - —
Area = /160, 4836 nJ
Delta H = 94.5552 J/g
-40.68 T T T
29.69 40 50 60 70 80 90 100 110 120 130 140 150 159.
Temperature (°C)
DSC spectrum of polymer in Entry 24, Table 3
S 10 | —
g A A TArea = [-384. 2572 mJ
= 66,48 ° C Delta H = -76.8511 J/g
2 9. 8834 mW
2
a
=
o
2
3
£ 0
Peak¥Y= 93.29 ° C
-10
Peak =|107.80 ° C
[ —
N ‘ | ‘ I
B T T
Area = 356. 2284 m]J
Delta H = 71.2457 J/g
-30.41 T T T T
29.69 40 50 60 70 80 90 100 110 120 130 140 150 159
Temperature (°C)
DSC spectrum of polymer in Entry 25, Table 3
\
o — |
T
z 83" € Area = F454. 2050 m]
e ne . Delta H = —91. 5736 J/a
]
2
&
3 o
2
3
$
104 Peak |= 10048 ° C
- Pehk 7 114.25 ° C
-30 } } e i |
} Area = 126.7402 nJ
Delta H = 86.0363 J/g
-40.7 T T

T |
29.69 40 50 60 70 80 90 100 110 120 130 140 150 159
Temperature (°C)

DSC spectrum of polymer in Entry 26, Table 3

98 /105



E—
S 10 I — - } )
T
E 75.92 1 ¢ Area = |-471. 3268 mJ
5 i s Delta H = -94. 439 J/
B )
=
&
3
o 0
e
§
=
-0 Peak| = 101,93 ° C
20 Peak = 114.94 ° ¢
30 | } =——r
Avea = [115. 6741 m]
Delta H = 89.4928 J/g
-40.59 T T T
29.71 40 50 60 70 80 90 100 110 120 130 140 150 159.
Temperature (°C)
DSC spectrum of polymer in Entry 27, Table 3
g 10 ] n { S
E it e Area = -373.8878 mJ
= gL " 8 Delta H = ~76. 6164 J/g
=) 9. 5747 mW !
8
N
&
=
o
2
5
= 0
Peal 92.58 ° C
-10 |
Peak = (107.35 c
[
20 } | A} e
Area = 348. 1621 mJ
Delta H = 71.3447 J/g
-29.95 T T T T
29.7 40 50 60 70 80 90 100 110 120 130 140 150 159.
Temperature (°C)
DSC spectrum of polymer in Entry 28, Table 3
R—
\
< 10 -
g ! - o " Tarea = -116.90
£ i Delta H = -8i.
B
2
g
&
=
g o
3
£
-10 Peak = 100.84 [o
-20
Pehk 5 114.55 ° C
I —
= | :
Area = 3922212 mJ
Delta H = 79.7304 J/g
-40.46 T T
29.71 40 50 60 70 80 110 120 130 140 150 159.

90 100
Temperature (°C)

DSC spectrum of polymer in Entry 29, Table 3

99 /105




WCAs of polymers

E-Entry T-Table
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Strain-stress curves of polymers

50
504
40 404 40
_ Z 0] 5304
g!ﬂf % 30 %“.3"
% é 20 é
a 204 w1 @ 20
104
104 104
o
! 0 200 400 00 500 1000 o 200 0 o0 00 100 1200 0 100 200 300 00 s00 600
Strain (%) Strain (%) Srain (%)
Entry 18, Table 2 Entry 12, Table 2 Entry 14, Table 2
% s "
404 40
]
230 £ g
§ 20 72 :,,g
o
104
104
0 . . . . 100 200 300 400 500 600 700 800 900 0 100 200 300 400 500 600 700
0 200 400 600 500 1000 Strain (%) Strain (%)
Strain (%)
Entry 6, Table 2 Entry 1, Table 2 Entry 3, Table 2
50
404 40
304
E’@m— gm’
E 20 5204
104
104 104
0 . . . . . T 0 100 20 00 40 s ew 700 0 100 20 300 40 50 60 700 800
0 100 200 300 400 500 600
) Srain (%) Srain (%)
Srain (%)
Entry 6, Table 3 Entry 14, Table 3 Entry 3, Table 3
© "
] ] ]
g g g
§ 3 ]
ol 0] ol
0 . . . . . 0 w0 0 w0 s o 700 S S S P AN
0 100 200 300 400 500 600 Strain (%) o
Srain (%)
Srain (%)
Entry 23, Table 3 Entry 9, Table 3 Entry 18, Table 3
40
40
304 304
s Em s
; ; PE/ E]
7 z %
& g 20, 3
10+ 10 104
T e e T e 200 400 600 800 1000 0 w00 200 a0 . w0 50 eo 0
Srain (%) Strain (%) Stain (5)

Entry 15, Table 2

Entry 6, Table 1

101/105

Entry 21, Table 3



X-ray Crystallography

Crystal data and structure refinement for Pd1

Empirical formula
Formula weight
Temperature [K]
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

zZ

Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Reflections collected
Independent reflections
Completeness to theta = 52.094°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [[>2sigma(I)]
R indices (all data)

Absolute structure parameter

Largest diff. peak and hole

C33 H32NO5PPdS

692.02

1932) K

1.34139 A

Orthorhombic

P212121

a=11.0896(6) A o= 90°.
b =12.0006(7) A B=90°.
c=22.7952(13) A v =90°.
3033.6(3) A3

4

4.324 mm™!

1416

0.20x 0.16 x 0.10 mm?

3.621 to 52.094°.

23824

4771 [R(int) = 0.0338]

96.4 %

Semi-empirical from equivalents

0.649 and 0.458

Full-matrix least-squares on F2
4771/0/384

1.093

R1=0.0215, wR2 = 0.0567
R1=0.0215, wR2 = 0.0568

0.875(10)

0.518 and -0.507 e.A3
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Crystal data and structure refinement for Pd2

Empirical formula
Formula weight
Temperature [K]
Crystal system

Space group (number)

Volume [A%]
Z

Peate [gem ]
p [mm™]
F(000)
Radiation

20 range [°]
Index ranges

Reflections collected
Independent reflections

Completeness to

0 =25.242°

Data / Restraints / Parameters
Absorption correction
Tmin/Tmax (method)
Goodness-of-fit on F?
Final R indexes
[1220(1)]

Final R indexes

[all data]

Largest peak/hole [eA]

C76HeoN2010P2Pd,S>
1509.19

193.00

monoclinic

P2,/c (14)
17.077(3)

19.687(4)

20.582(4)

90.00(3)

91.10(3)

90.00(3)

6918(2)

4

1.449

0.687

3092

MoK, (A=0.71073 A)
3.70 to 54.03 (0.78 A)
-21<h<21
—25<k<25
—26<1<26

129338

15116

Rine=0.1963

Rsigma = 0.1011
100.0 %

15116/0/853
0.6224/0.7455
(none)

1.438
R1=0.1906
wRy =0.3829
R1=10.3259
wR, =0.4786
13.88/-1.60
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