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Mosher acid synthesis for the determination of % enantiomeric excess:!

To a flame dried 4mL vial equipped with a stir bar, 7.1 mg (84.4 umol, 1 eq.) of (S)-1 and 1.00 mL of
DCM that was previously run through a plug of silica gel were added. To a separate dry vial, 0.0613 g
(261.6 umol, 3.1 eq.) of (R)-(+)-a-methoxy-a-trifluoromethylphenylacetic was added and dissolved in
0.32 mL of DCM. This solution was then added to (S)-1. To the solution, 0.0545g (261.4 umol, 3.1 eq.)
of DCC and 0.0323g (261.4 umol, 3.1 eq.) of DMAP were added and capped. The mixture was allowed
to stir for 3 hours. At this time, the mixture was run through a cotton plug and concentrated. The mixture
was purified with a pipet column in 4:1 hexanes:EtOAc. The product was then concentrated and placed
on the high-vacuum for 30 minutes. 'H NMR (400 MHz, CDCls) 6 (ppm): 7.51 (m, 2H), 7.40 (m, 3H),
6.15 (ddd, J=5.7, 2.6, 1.6 Hz, 1H), 5.92 (m, 1H), 5.86 (m, 1H), 3.55 (s, 1H), 2.50 (dtdd, J = 15.8, 8.9,
4.2,2.4 Hz, 1H), 2.37 (m, 2H), 1.95 (m, 1H)

(R, R)-DACH Phenyl Trost ligand:*3

The Trost ligand was synthesized following previous literature! with the following modifications. The
brown solid was purified with 97.5:2.5 DCM:MeOH via column chromatography and recrystallized
twice from MeCN to yield a white solid. '"H NMR (600 MHz, CDCl3) & (ppm): 7.60 — 7.55 (m, 2H),
7.35—-7.17 (m, 24H), 6.94 — 6.88 (m, 2H), 6.32 (d, ] = 6.9 Hz, 2H), 3.82 — 3.73 (m, 2H), 1.90 — 1.82 (m,
2H), 1.69 — 1.61 (m, 2H), 1.28 — 1.15 (m, 2H), 0.98 (td, J = 15.1, 13.8, 6.2 Hz, 2H). 3*C NMR (150
MHz, CDCly) 6 (ppm): 169.29, 140.88, 140.72, 137.84, 137.76, 137.70, 136.73, 136.58, 134.27, 133.95,
133.82, 130.16, 128.75, 128.60, 128.54, 128.51, 128.49, 128.45, 128.40, 53.89, 32.00, 24.66. *'P NMR
(243 MHz, CDCl;) & -9.78.
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Figure S1. 'TH-NMR spectrum of rac-1, (in *CDCl; 400 MHz)
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Figure S3. 'H-'H COSY spectrum of rac-1, (in CDCl3 600 MHz)
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d:\desktop\...\27279_2-cyc5oh_gcms

11/3/2017 12:23:58 AM

2-cyclopentenol

27279_2-cycboh_gems #261-271 RT: 4.07-4.14 AV: 11 SB: 61 3.81-3.97 , 4.31-4.55 NL: 1.27E7

T: + ¢ Full ms [20.00-600.00]
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Figure S4. The mass spectrum at RT 4.08-4.12 min for rac-1. The molecular peak is observed at

m/z 84.07.
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Figure S5. 'TH-NMR spectrum of rac-3, (in *CDCl; 500 MHz).
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Figure S6. 13C-NMR spectrum of rac-3, (in *CDClz 150 MHz)
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27278_3-3etsiocyc5ene_gcms 11/2/2017 11:32:27 PM 3-triethylsiloxycyclopentene

27278_3-3etsiocycbene_gems #878-886 RT: 8.27-8.32 AV: 9 SB: 93 7.85-8.08 , 8.57-8.96 NL: 5.68E7
T: + ¢ Full ms [20.00-600.00]
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Figure S8: The mass spectrum at RT 8.27-8.32 min for the sample rac-3 The molecular peak is
observed at m/z 198.15.
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Figure S9. 'TH-NMR spectrum of rac-2, (in *CDCl; 400 MHz)
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Figure S10. 13C-NMR spectrum of rac-2, (in *CDCl; 150 MHz)
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27277_3-3MeSiOcycbene_GCMS 11/2/2017 10:41:49 PM

3-trimethylsiloxycyclopentene

27277_3-3MeSiOcyc5ene_GCMS #486-493 RT: 5.60-5.65 AV: 8 SB: 74 5.34-5.53 , 5.76-6.06 NL: 1.65E8
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Figure S12. The mass spectrum at RT 5.60-5.65 min for the sample rac-2. The molecular peak is

observed at m/z 156.10.
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Figure S13. 'H-NMR spectrum of rac-4, (in *CDClz 400 MHz)
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Figure S14. 13C-NMR spectrum of rac-4, (in *CDCl3 150 MHz)
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27281_cyc5ene-3-acetate_gcms 11/3/2017 2:06:33 AM cyclopentene-3-acetate
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Figure S16: The mass spectrum at RT 5.74-5.81 min of rac-4. The molecular peak is observed at
m/z 126.04.

S19



7.26
2.26

f
. \&.OH

598 C
584 8

1.69
1.44 h

487 (@

2.51

;
=
i
L
.
C

—_— o s
o o P~ o =] (=
ol o . B
- o b el 5, — -
T T

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 :
ppm

Figure S 17. 'TH-NMR spectrum of (S)-1 (in *CDCls, 400 MHz)
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d:\desktop\...\27283_s-2-cyc5oh_gcms 11/3/2017 3:49:44 AM S-2-cyclopentenol

27283_s-2-cycboh_gems #262-268 RT: 4.08-4.12 AV: 7 SB: 115 7.83-8.14 , 8.52-8.98 NL: 2.22E6
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Figure S19: The mass spectrum at RT 4.08-4.12 min for (S)-1. The molecular peak is observed at
m/z 84.06.
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Figure S 20. 'H-NMR spectrum of (S)-2-MTPACP ester (in *CDCls, 400 MHz).
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Figure S 22. 'TH-NMR of (5)-2-MTPACP ester (in CDCl;, 400 MHz,).
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M1
Name: M1

From: -71.984 ppm
To: -71.554 ppm
Residual Error:2.19e+03

# ppm Height Width(Hz) L/G Area
1 -71.6559497.70 8.16 0.14 52363.572
2 -71.7595 5499.50 6.83 0.02 492055.164

+1.76

-71.85  -71.95 -72.05 -72.15 -72.25 -72.35 -72.48

ppm

-71.35 -71.45  -71.66 -71.65  -71.75

Figure S 23. 'F NMR spectrum of (S)-2-MTPACP ester (in CDCl; 376.5 MHz,). Deconvolution of the

area major
% ee = * 100

peaks were used to determine the integration of the two peaks. (area major + area mini) =
90.4 % ee
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Figure S 24. 'TH NMR spectrum of (S)-3 (in *CDCI3, 400 MHz).
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27282_s-3-3etsiocycbene_gems 11/3/2017 2:58:12 AM S-3-triethylsiloxycyclopentene

27282_s-3-3etsiocycbene_gems #878-889 RT: 8.27-8.34 AV: 12 SB: 116 7.83-8.14, 8.52-8.98 NL: 4.06E7
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Figure S 26: The mass spectrum at RT 8.27-8.34 min of (5)-3. The molecular peak is observed at
m/z 198.16.
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Figure S 27. 'H NMR spectrum of Trost ligand (in *CDCl;, 600 MHz) # DCM
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Figure S 28. 13C NMR spectra of the TROST Ligand (in CDCls, 150 MHz)
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Figure S 29. 3'P NMR spectrum of Trost ligand (in CDCl;, 243 MHz)

$32



0.96

g
b d
aM
i c
O...7
SI\
J
g
of
©
o
a
ing 3 3 L
B, G a )
AN A L IN| 0|
88 5 8 2 2 8
(=T ] o - ~N 00 [Te}

70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05
ppm

Figure S 30. "H NMR spectrum of Poly[(S)-3], (in *CDCl;, 400 MHz)
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Figure S 31. 3C NMR spectrum of Poly[(S)-3], (in *CDCl;, 150 MHz)
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Name: M1 e
From: 3.967 ppm
To: 4.146 ppm
Residual Error:154
# ppm Height Width(Hz) L/G Area
1 4106010711 15.37 1.2417199.231
2 407824485 2.87 1.17 1350.163
3 4.0592530.01 3.27 0.86 19226.789
4 4.0428 1562.58 3.52 0.62 63005.633
5 4.0263 1643.13 3.50 0.21 69978.933
6 4.0100531.13 3.21 0.36 20202.182
Name: M2
From: 4.370 ppm
To: 4.451 ppm
Residual Error:222
# ppm  Height Width(Hz) L/G Arez
1 4.418656.51 5.96 -1.00 4783.050
2 4.402356.33 5.00 -0.80 3906.823

cis-HT @9

-

M1

4.06

4.04

[ ———
4.01

4.03

trans-HT

60 4.55 4.50 4.45 4.40 4.35 4.30 4.25 4.20 4.15 4.10 4.05 4.00 3.95 3.90 3.85 3.80

Figure S 33. 'H-NMR spectrum of Poly[(S)-3] (CDCl;, 400 MHz). Deconvolution of the peaks were

used to determine the %HT and % trans of the polymer.

area of cis — HT + trans — HT

% HT =

area of trans — HH + trans — HT

ppm

% trans =

* 1
total area cis — HT + trans - HH + trans — HT

* 100
total area cis — HT + trans - HH + trans - HT =91.4 %,.

0
=95.6 %
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Figure S 34. SEC RI trace of Poly(S)-3. (P —2.81, Mn — 30.2 kDa)

S37



4.02

2.01

NN
<
H i

70 65 60 55 50 45 40

Figure S
35.'H
NMR of
spectrum
of
Poly(rac-
3), (in
*CDCls,
500
MHz)

ppm

2.0

15

S38



6.86

O
oQ
5.02

o

—133.45
——130.40

——-73.19
——-38.00

—-28.13
o,

130 120 110 100 90 8 70 60 50 40 30 20 10 0
ppm

Figure S
36. 1°C
NMR of
spectrum of
Poly(rac-3),
(in *CDCl;,
150 MHz)

S39



; @ 0.0
3 ‘1.0
S i
&o ) 2.0
[0} L
g 3.0
0 O&) L g
—_— [gé q" 4.0 &
[ © 0 L
Q
° '5.0
— S <) u |
% 6.0
v ”U 7 0
4 ‘
8 i

70 65 6.0 55 50 45 40 35 30 25 20 1.5 1.0 05 0.0
ppm
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M2 M1

Name: M1

From: 3.964 ppm

To: 4.121 ppm ! trans-HT
Residual Error:2.99e+03

# ppm Height Width(Hz) L/G Area

1 4.0862210.14 16.10 1.00 29274.615
2 4.055526.85 2.84 0.88 672.527

3 4.0326798.81 4.03 0.68 29210.424
4 4.0195 2678.004.85 0.28 124828.678
5 4.0062 277798 5.11 0.19 138158.406
6 3.9931835.89 4.43 0.80 33050.604
Name: M2

From: 4.345 ppm

To: 4.428 ppm

Residual Error:353

# ppm  Height Width(Hz) L/G| Area

1 4.3858 118.21 16.99 1.4316232.742

cis-HT trans-H

450 4.45 440 435 430 4.25 4.20 4.15 4.10 4.05 4.00 3.95 3.90 3.85
ppm

Figure S 38. 'H-NMR spectrum of Poly(rac-3) (CDCls, 400 MHz). ,). Deconvolution of the peaks were

used to determine the %HT and % trans of the polymer.

area of cis — HT + trans — HT

% HT = * 100
total area cis — HT + trans — HH + trans — HT =02.1%.

area of trans — HH + trans — HT 100
*
total area cis — HT + trans - HH + trans - HT =95.6 %.

% trans =
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Figure S 39. SEC RI trace of Poly(rac-3). (B —2.56, Mn — 22.3 kDa)
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Figure S 41. 13C NMR spectrum of Poly(rac-2), (in *CDCl;, 150 MHz)
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Figure S 42. 'H-'H COSY spectrum of Poly(rac-2), (in CDCIl;, 500 MHz)
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M3 M1

o trans-HT
Name: M1
From: 3.945 ppm Name: M3
To: 4.102 ppm From: 4.328 ppm
Residual Error:1.71e+04 To:|4.419 ppm
# ppm Height Width(Hz) L/G Area n Residual Error:17.7
1 4.0233232.343.97 1.22 7710.159 ‘ # ppm  Height Width(Hz) L/G Area
2 4.0101885.685.74 0.17 496490.631 1 $.381641.10 9.15 -1.00 4261.470
3  3.9968927.89 5.98 0.04 55176.744 |2 4.367837.10 4.23 -0.80 1735.537
4 3.9833238.654.22 0.808993.354 |

Name: M2 iJ
From: 4.023 ppm |
To: 4.102 ppm

Residual Error:1.33e+03

# ppm Height Width(Hz) L/G Area
1 4.0580 346.78 17.65 1.19 51362.744
2 4.0233 232.343.97 1.22 7710.159

trans-HH
cis-HT

SUNUP, .

4.10 4.00 3.90 3.80

ppm

4.60 4.50 4.40 4.30 4.20

Figure S 43. 'H-NMR spectrum of Poly(rac-2) (CDCl;, 400 MHz). ,). Deconvolution of the peaks were

used to determine the %HT and % trans of the polymer.

area of cis - HT + trans - HT

% HT = ! * 100
total area cis — HT + trans - HH + trans - HT =68.3 %.

area of trans — HH + trans - HT 100
*
total area cis - HT + trans - HH + trans — HT =042 %,.

% trans =

Sa7
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Figure S 44. SEC RI trace of Poly(rac-2). (B —2.07, Mn — 41.6 kDa)
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Figure S 45. '"H NMR spectrum of Poly(rac-1), (*DMF-d;, 600 MHz)
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Figure S 46. 3C NMR spectrum of Poly(rac-1), (*\DMF,, 150 MHz)
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Figure S 47. 'H-'H COSY spectra of Poly(rac-1) (CDCl;, 600 MHz)
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Name: M1
From: 3.920

Residual Erf:
# ppm

ppm

To: 4.081 ppm

or:3.96e+04
Height Widt

1  4.02976 3293.48 18.16
2 3.97758 3706.72 19.84

(Hz) L/G Area

1.42 808952.870
2.00 898714.872

Name: M2

To: 4.442
Residual E

# ppm

From: 4.335 ppm

ppm
rror:452

Height Width

1 4.38681507.31 2110

Hz) L/G Area

0.35170387.132

-4.39

cis-HT

trans-H

M1

-3.98

m tran

4.0

s-HT
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ppm

Figure S 48. 'H-NMR spectrum of Poly(rac-1) (CDCls, 400 MHz). Deconvolution of the peaks were

used to determine the %HT and % trans of the polymer.

area of cis — HT + trans — HT

% HT =

% trans =

area of trans — HH + trans — HT

* 1
total area cis - HT + trans - HH + trans - HT

*
total area cis — HT + trans - HH + trans — HT

= 57 %.

100

=91 %.
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Table S49: Aliquot characterization of Poly(rac-3) at 2.5 M with HG2 at -10 °C.

Time (min)

915
52.33
90
116
157

4.8
14.5
58:1
935
33.3

* Determined by 'H NMR (400 MHz in CDCl,).
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Figure S50. Equilibrium conversion of Poly(rac-3) with respect to time.
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Figure S51. TGA analysis of poly(rac-1), poly(rac-2) and poly(rac-3) after equilibration at 110 °C
followed by heating at 10 °C min‘! to 750 °C under argon.
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Figure S52. Differential scanning calorimetry thermograms of each polymer sample. The thermal range
chosen was based on the minimum temperature for the instrument (-70 °C) and the temperature at which
thermal decomposition of the polymer is suspected (~200 °C) based on TGA. Jagged baseline noise is
present above 100 °C on some samples and was determined to be an artifact of the instrument by

repeated cycles where this noise was found inconsistent.
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