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OPTICAL PROFILES

1.0

SUPPLEMENTARY FIGURES AND PROCEDURES

Figure S3. Optical profile of poly(EEG).
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Figure S1. Optical profile of poly(AlK).
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Figure S2. Optical profile of poly(EG).
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Figure S4. Optical profile of poly(Urea).
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Figure S5. Optical profile of poly(Sy).
X < | | Data Analyzer <X
ytical Resulfiy || & F 2 © © seths Defout
10 0
Labe Value Units -
Sa [7.352 |[pm
5 4 Poly(Thic).OPDx
Sk 2865 4 Surface Height
B Sp  |17.716 |pm 4 I Row
Sq_ |8443 |um 4 7 Terms Removal (F-Operator)
f Ssk|0.247 S Parameters - Height
-5 = 10.538 um x1.0 | Sv  |-15.668|ym 4 Grayscale Data
3 | .Sz 33.384 |um I Image
-10
15
-20
-25
0
o= 4 Analysis Toolbox <X
o
= X Profile: AX=0.9547 mm, AZ=-30.3101 ym Y Profile: AX=0.7158 mm; AZ=32 8307 ym b
M- M-
B n
z : 10 :
. . ;
! f ! 0 —T
_ |
E S I I —] E-10 I —
15 { 1 { { 3 ! | 1)
, o . 2 === a4
-25 - ——— -30 I I
00 02 04 06 08 10 0.00 0.20 0.30 0.40 0.50 0.60 0.70 Trace Only 4 L 2
mm mm
Contour+Trace S, ‘

Figure S6. Optical profile of poly(Thio).
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Figure S7. Optical profile of poly(TZ).

1.2 NANOINDENTATION

Nanoindentation was performed using a Hysitron T1 950 Triboindenter with a Berkovich diamond indenter tip. All indentations were
performed at room temperature using a displacement-controlled method with a set displacement of 4,000 nm. Each indentation had a loading
segment of 20 seconds, a holding segment of 10 s, and a deloading segment of 20 s. The loading segment had variable loading rates, depending
on the material, to reach an indentation depth of 4,000 nm. The holding segment held the tip at 4,000 nm for 10 s to limit nosing. A 4 X 5 matrix
of indentations was performed with 200 um between indentations to avoid overlap and local bias on the film surface.

Load-displacement curves were provided by the instrument and all other values were obtained from analysis of the load-displacement
curves using the Oliver-Pharr method.1 A representative load-displacement curve with associated values is provided in Figure S8.

The maximum load, Pwmax, is equal to the maximum force applied during the indentation. The stiffness of the films, S, is defined as the

slope of the initial 30% of the deloading curve. The hardness value, H, is defined as:

PMax
(51) H=4no

where A(hc) is the projected contact area at the contact depth, and is defined as:

(S2) A(h,) = 24.5h?
where 24.5 is a geometrical constant associated with the Berkovich tip. The contact depth, hc, which is not equal to the maximum indentation

depth, hmax, in elastic models, was estimated as:
P
(S3)  he = hyax — e~

S
where ¢ is another geometrical constant related to the Berkovich tip equal to 0.75.

The reduced elastic modulus, E;, was defined as:
VT
2B/ A(h;)

where B is a correction factor (B = 1.034 for a Berkovich tip). Finally, Young’s Modulus, E, was calculated by Eq. S5:
1 1-v?2 1-v?
(S5) —=—-_Y 4V
E.,~ E E;
where v and E are the Poisson’s ratio and modulus of the sample, (Poisson’s ratio was defined as 0.3, a standard value for polymers®) and vi and

(S4) E.=S

Ei are the Poisson’s ratio and modulus of the diamond indenter (0.07 and 1141 GPa, respectively).
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Figure S8. Representative load-displacement curve where hs is the sink-in depth, hy is the residual indent depth and he is the depth of elastic
recovery.

From the 20 indentations performed on each polymer, at least 17 were averaged to determine E, Pmax Er, H and S. The removed outliers
were determined by using the Thompson-Tau method on E, Er, H, S and Pmax Values of each indent, and if any of these five values for a particular

indent were determined to be outliers, that indent was removed from the dataset.

Scanning probe microscopy (SPM) images were taken using the imaging mode of the Hysitron software with a scan rate of 1.00 Hz, tip

velocity of 20 um/sec, and scan size of 10 pm.

1.3 ICP-OES
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Figure S9. Calculated [Ru] in the polymerization reaction mixture, and the [Ru] after reprecipitation of the polymer samples determined by
ICP-OES. Percent error determined by analysis of six duplicate samples.



1.4 FOX Ts PREDICTIONS
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Figure S10. Method used to define segments for predicting Tg (top) and predicted and measured Tg (bottom).

1.5 THERMOGRAVIMETRIC ANALYSIS
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Figure S11. Thermogravimetric analysis.



1.6 SCANNING PROBE MICROSCOPY

Before

Figure S12. Scanning probe microscopy of selected polymers before and after indentation.

1.7 ADDITIONAL DEGRADATI
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Figure S13. Film mass as a function of degradation time.
120 .
-o-Alk <+-EG ~+EEG -#-Urea -©-Sy -6-Thio 4TZ
100
80
3
s
g
5 60
S
2
40
20
0
0 20 40 60 80 100
Time (Days)

Figure S14. Molecular weight (Mw) as a function of degradation time.
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Figure S15. SEC traces of polymers at week 0 (top) and at each consecutive timepoint during degradation.



2.1 MATERIALS

All chemicals were purchased from Sigma-Aldrich, Inc. and used without purification unless specified otherwise. Ethyl acetate,
methylene chloride and tetrahydrofuran (Fisher Scientific, Inc.) were flowed through an aluminum oxide column. Column
chromatography was done using Sorbent Tech. 60 A, 40-63 pm standard grade silica. Dicyclohexylcarbodiimide (DCC) was purchased

from Oakwood Products, Inc. 1,4-Dimethylpyidinium p-toluenesulfonate (DPTS) was prepared using a previously reported method.’

2.0

Synthetic procedures were adapted from several previous references.®10

2.2  STARTING MATERIALS

EXPERIMENTAL AND NMR DATA

Bn-LGL-Si

13C-NMR (400 MHz, HRMS
CDCly) (ESI)
d (ppm) + Calc. Mass
>L \).J\ \/@ Assignment 424.19 amu
i AL -5.20 Si
sil o L, O
| O/H( G OJ\[( -4.81 Si Calc.
0 o 16.99 L (CH3) [M + H]*
18.42 L (CH3) 425.19 amu
IH-NMR (400 MHz, CDCls) 21.49 Si (C)
dd (ppm) Mult. (J)  Int.  Assignment 2(5)22 %I EEZEU)) ['\I;IOJlrJr:_(:l]+
0.09 s 3 Si (CHa) : 2
0.11 S 3 Si (CHa) 67.34 Bn (CH>) 425.20069
0.91 s 9 Si (t-Bu) ggig II: Egn; amu
1.46 d (6.8 3 L: (CH '
151 d §7.1§ 3 Li ECHg 12831  Bn(CH) | Composition
4.44 q(6.8) 1 L1 (CH) gg% EE gg:; C21H3207Si
100 d(10) ! G 13527  Bn(CH
4.80 d (16) 1 Gi o 0
5.18 m 2 Bn (CH>) 170'04 co
5.23 q(7.1) 1 L2 (CH) | 1735¢ o
7.35 m 5 Bn
(Aromatic)

Bn-LG (4.17 g, 17.5 mmol, 1 eq) and L-Si (3.8 g, 18.4 mmol, 1.05 eq) were dissolved in dry DCM and added to a flame dried 100 mL Schlenk
flask under nitrogen. DPTS (1.03 g, 3.5 mmol, 0.2 eq) and DCC (4.0 g, 19.3 mmol, 1.1 eq) were added to the reaction mixture sequentially and
allowed to stir at RT overnight. The reaction mixture was diluted with hexanes, filtered to remove DCU, concentrated, and the crude oil was

purified via column chromatography (silica, EtOAc/hexanes) to yield a colorless oil (5.27 g, 71% yield).
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LGL-Si

13C-NMR (400 MHz, HRMS
CDCly) (ESI)
o (ppm) + Assignment Calc. Mass
Si Ly G L -5.23 Si 334.14 amu
>L " o | -4.86 Si
- 16.99 L (CHa) Calc.
T'\OJ\[(OAO/H(O” 18.39 L (CHa) [M + HJ*
| . 5 21.45 Si (C) 335.14 amu
25.79 Si (t-Bu)
60.55 G (CHy) Found
68.17 L (CH) [M + H]*
'H-NMR (400 MHz, CDCl5) 68.89 L (CH) 335.15421
dd (ppm) Mult. (J) Int. Assignment i%gg gg amu
0.086 s 3 Si (CHs) ' i
. 175.34 (0] Composition
0.11 s 3 Si (CHs) CuHodOSi
0.90 s 9 Si (t-Bu)
1.46 d (6.8) 3 L; (CHa)
1.56 d(71) 3 L2 (CHs)
4.44 q6.8) 1 L1 (CH)
4.66 d (16) 1 G1
4.81 d (16) 1 G1
5.22 q(7.1) 1 L, (CH)

Bn-LGL-Si (4.20 g, 9.9 mmol) and Pd/C (0.42 g, 10 wt%) were dissolved in EtOAc (100 mL, 0.1 M) in a flame dried Schlenk flask and

allowed to stir overnight at RT under 1 atm H>. Upon consumption of starting material by TLC, the reaction mixture was filtered over celite and

concentrated in vacuo to yield a colorless oil (3.31 g, 99% vyield).
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2.3  ALKYL LINKER CONTAINING COMPOUNDS

Si-LGL-AIk-LGL-Si

I3C-NMR (400 MHz, | HRMS (ESI)
°o o 0 0 CDCls)
Gy
>LSi/O\)]}O/WO\)L§O/\®/\O)‘\‘/ Ojﬁo)Kr O\Sij< d (ppm) + Assignment Calc. Mass
) °© - © -5.35 CHs (Si) 736.35 amu
-5.32 CHs (Si)
'H-NMR (400 MHz, CDCls) _ iggi ngs(ili) [M%]*
dd (ppm) Mult. (J) Int. A53|gnm(_ant 20'98 CHs (L) 73735 amu
o0 : : oy g:; 2133 CH; (Linker)
090 . 18 t_Bj (s 25.67 t-Bu (Si) Found
: X 28.00  CHa (Linker) [M+H]*
1.46 m 8 CH: (Ll(nk;,‘r), CHs 60.32 CH: (Gy) 737.36003
L1 ' .
65.17 CH (L amu
1.68 m 4 L!nker (CH2) 69.33  CHy (Linker) | Composition
4.14 m 4 Linker (CH) 166.87 CO Cs3Hs0014Si2
4.42 q(7.0) 2 L1 (CH) 170.02 CO
4.66 d (16) 2 G1 173.32 co
4.79 d (16) 2 Gi
5.16 q(7.1) 2 L, (CH)

13

Pentamethylene glycol was dried over sieves for two h. LGL-Si (1.00 g, 2.99 mmol, 2.3 eq) and dry pentamethylene glycol (0.135 g, 1.30

mmol, 1 eq) were dissolved in dry DCM (8 mL, 0.4 M) in a flame dried 100 mL Schlenk flask under nitrogen. DPTS (0.17 g, 0.59 mmol, 0.45 eq)

and DCC (0.62 g, 3.0 mmol, 2.3 eq) were added and allowed to stir at RT overnight. Upon consumption of starting material by TLC, the reaction

mixture was diluted with hexanes, filtered to remove DCU, concentrated, and crude oil was purified via column chromatography (silica,

EtOAc/hexanes) to yield a colorless oil (5.27 g, 71% yield).
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LGL-AlIk-LGL

(0] o (0] o
G
HO\)k ! O\)k PN o) OH
- L, O/W g o o Y\O
z B 2 i
H o z Linker o

B3C-NMR (400 MHz,
CDCls)

HRMS (ESI)

0 (ppm) + Assignment

IH-NMR (400 MHz, CDCl5)

do (ppm) Mult. (J) Int. Assignment
1.41 m 2 Linker (CHy)
1.50 d (7.0) 6 L. (CHs)
1.52 d(7.1) 6 L1 (CHs)
1.68 m 4 Linker (CH2)
2.85 m 2 L1 (OH)
4.17 t(3.8) 4 Linker (CHy)
4.42 m 2 L2 (CH)
4.74 d (16) 2 G1
4.84 d (16) 2 G1
5.16 q (7.08) 2 L1 (CH)

16.92 CHs (L)
20.38 CHs (L)
22.16  CH2 (Linker)
28.05 CHz2 (Linker)
60.93 CH: (Ga)
65.39 CH (L)
66.80 CH (L)
69.65 CH2 (Linker)

166.76 CO
170.11 CO
174.98 CO

Calc. Mass
508.18 amu

Calc.
[M+HJ
509.18 amu

Found
[M+HJ*
509.18637 amu

Composition
C21H32014

AcOH (0.48 mL, 8.32 mmol, 16 eq) and TBAF (1 M in THF) (1.6 mL, 1.6 mmol, 3 eq) were dried over activated sieves for 2 h. Si-LGL-

Alk-LGL-Si (0.386 g, 0.52 mmol, 1 eq) was dissolved in dry THF (13 mL, 0.04 M) in a flame dried Schlenk flask under nitrogen. AcOH and

TBAF were added dropwise at 0°C, allowed to warm to RT and stir for 24 h. An additional equivalent of TBAF was added and allowed to stir

for 2 more h. The reaction mixture was then diluted with brine and extracted with EtOAc 3x, the combined organic layers were washed with

brine 3x, dried over MgSQO4 and concentrated. The crude oil was then purified via column chromatography (silica, EtOAc/hexanes) to yield a

white solid (155 mg, 58% vyield).
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BLGL-AIk-LGLB

BBC-NMR (400 MHz, | HRMS (ESI)
5 ? CDCls)

WO% /WO%O/\L/M\HAOJ\(OTO&OW d (ppm) + Assignment Calc. Mass
16.92  CHs(L) 644.23 amu
16.96  CHs (L)
25.03  CH2 (Linker) Calc.
28.11 CH: (Linker) [M+H]*
3868  CH(B) 645.23 amu

'H-NMR (400 MHz, CDCls) 60.83 CHz (G1)

dd (ppm) Mult. (J) Int.  Assignment 65.34 CH (L) Found
1.41 m 2 Linker (CH>) 68.53 CH (L) [M + H]*
151 d (7.0) 6 L2 (CHs) 69.56 CH: (Linker) | 645.23982 amu
1.57 d (7.1) 6 L1 (CHa) 119.09  CH: (B)

1.68 m 4 Linker (CH>) 129.71 CH (B) Composition
3.18 m 4 B (CH2) 166.72 CO C29H40016
4.15 t(3.8) 4 Linker (CHz) 170.13 Cco
4.63 d (16) 2 Gy 170.23 Cco
4.87 d (16) 2 G1 170.98 CO
5.18 m 8 Li(CH),L.(CH),B
(CHy)
5.93 m 2 B (CH)

LGL-AIk-LGL (150 mg, 0.30 mmol, 1 eq) was dissolved in dry DCM (3 mL, 0.05 M) in an oven dried 20 mL vial under nitrogen. DPTS
(39 mg, 0.13 mmol, 0.45 eq) and DCC (0.184 g, 0.89 mmol, 3 eq) were added sequentially. Butenoic acid (77 mg, 0.89 mmol, 3 eq) was then
added dropwise and allowed to stir at RT overnight. Upon consumption of starting material by TLC, the reaction mixture was diluted with
hexanes, washed with sodium bicarbonate 3x, dried over MgSOy, filtered to remove DCU and drying agent, concentrated, and crude solid was

purified via column chromatography (silica, EtOAc/hexanes) to yield a thick brown oil (120 mg, 63% vyield).
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Cyclic Alkyl Monomer

o oo BBC-NMR (400 MHz, | HRMS (ESI)
Dot G‘\( . CDCls)
Linker o 3 (ppm) + Assignment Calc. Mass
gj LJg 16.82 | CHs (L) 616.20 amu
I 16.85 | CHs (L)
N B0 22.31 | CH (Linker) Calc.
o 28.06 | CH2 (Linker) [M+H]*
o o 37.49 | CHp (Linker) | 617.20 amu
G— o 60.80 CH (L)
OH ° 65.32 CH (L) Found )
T 68.49 CH:2 (G) M+ H]
5 H-NMR (400 MHz, CDCls) 69.45 = CH.(B) | 617.20615amu
(ppm) Mult. (J) Int. Assignment 195 .78 CH (B)
1.42 quin. (31.2) 2 Linker (CHz) | 5 o Composition
1.50 (72 6 L1 (CHy) 169.93 co C27H36016
1.54 d(7.2) 6 L, (CHa) 17011 o
1.68 quin. (28) 4 Linker (CH2 B-L1) 170:68 cO
3.17 m 4 B (CHy)
4.17 m 4 Linker (CHz a-L1)
4.67 d (16) 2 G1
4.80 d (16) 2 G1
5.14 q(20.8) 2 L1 (CH)
5.20 q(21.2) 2 L (CH)
5.79 m 2 B (CH)

BLGL-AIk-LGLB (640 mg, 0.92 mmol, 1 eq) was dissolved in dry DCM (185 mL, 0.001M) in a flame-dried Schlenk flask under nitrogen.

A stock solution of Grubbs 2 (16 mg, 0.019 mmol, 10 mol%) in dry DCM was added and allowed to stir at RT overnight. Upon consumption of

starting material by TLC, reaction mixture was quenched by addition of excess ethyl vinyl ether and stirring for 10 additional min. The reaction

mixture was then concentrated and the crude solid was purified via column chromatography (silica, EtOAc/hexanes) to yield a thick brown oil

(112 mg, 96% yield).
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Poly(AlK)

R R

A,

13C-NMR (400 MHz,

GPC

IH-NMR (400 MHz, CDCl5)

dd (ppm) Mult. (J) Int.  Assignment
1.40 m 2 Linker (CHy)
1.51 d (7.0) 6 Lo (CHs)
1.57 d(7.1) 6 L1 (CHs)
1.68 m 4 Linker (CHy)
3.19 m 4 B (CH>)
4.15 t (6.6) 4 Linker (CHy)
4.63 d (16) 2 G1
4.87 d (16) 2 G1
5.16 m 4 L: (CH), Lo (CH)
5.72 m 1.6 B (CH) Trans
5.81 m 0.4 B (CH) Cis

CDClg)

0 (ppm) + Assignment
16.92 CHs (L)
16.95 CHs (L)
22.21 CH> (Linker)
28.13 CH: (Linker)
37.39 CH: (Linker)
60.83 CH: (Gy)
65.33 CH2(B)
68.59 CH (L)
69.55 CH (L)
124.39 CH (B Cis)
125.82  CH (B Trans)
166.70 CO
170.09 CO
170.17 CO
170.87 CO

= >
O [
o [¢2)

[0 0]

Cyclic Alkyl Monomer (73 mg, 0.118 mmol, 1 eqg.) was weighed in a flame dried 1 mL vial under nitrogen. A stock solution of Grubbs I1 (1

mg, 0.0012 mmol, 1 mol%) in dry DCM (5.8 mg/mL, 0.17 mL, 0.7M) was added to the vial, and the vial was shaken for four hours. The reaction

mixture was quenched by the addition of excess ethyl vinyl ether and vortexing. Solution was concentrated to yield a crude solid polymer which

was reprecipitated into a stirring solution of MeOH, and filtered to collect pure polymer as a brown solid (50 mg, 70% vyield).
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24 EG LINKER CONTATINING COMPOUNDS

23

Si-LGL-EG-LGL-Si

3C-NMR (400 MHz, HRMS (ESI)
o . o 0 o CDCls)
>LS‘/Oﬁowoﬁo/vu:k:/\o)ﬁ/oro)‘\ro\s‘k 8 (ppm) + Assignment Calc. Mass
-5.40 CHzs (Si) 738.33 amu
-5.02 CHs (Si)
TH-NMR (400 MHz, CDCly) igi‘; ngs(i')‘) [Mci'%r
dd (ppm) Mult. (J) Int.  Assignment 21 26 CHs (L) 739 33 amu
0.10 s 6 ChHs (S1) 2562 t-Bu (Si)
0.12 s 6 CHs (Si) 6036  CH;(Gy) Found
0.92 S 18 t-Bu (Si) 64.26 CH (L) [M + H]+
1.47 d (6.8) 6 CHs (L1) 67.94  CHa(Linker) |  739.33935 amu
1.54 d(7.1) 6 L> (CHa) 68.64 CH (L)
3.71 t(4.7) 4 Linker (CH2) 69.23  CH2 (Linker) Composition
4.31 m 4 Linker (CH2) 166.81 Co Ca2Hsg015Si2
4.46 q(6.8) 2 L1 (CH) 169.85 co
4.68 d (16) 2 Gi 173.23 co
4.81 d (16) 2 G1
5.20 q(7.1) 2 L, (CH)

Diethylene glycol was dried over sieves for two h. LGL-Si (1.1 g, 3.3 mmol, 2.3 eq) was dissolved in dry DCM (10 mL, 0.4 M), and added

to a flame-dried vial under nitrogen. Dry diethylene glycol (0.151 g, 1.43 mmol, 1 eq), DPTS (0.19 g, 0.65 mmol, 0.45 eq) and DCC (0.68 g, 3.3

mmol, 2.3 eq) were then added to the reaction mixture sequentially and allowed to stir at RT overnight. Upon consumption of starting material

by TLC, the reaction mixture was diluted with hexanes and filtered to remove DCU, concentrated and crude oil was purified via column

chromatography (silica, EtOAc/hexanes) to yield a colorless oil (0.755 g, 71% yield).
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LGL-EG-LGL
0 0 2 9 13C-NMR (400 MHz, HRMS (ESI)
IR SN TR Ae i S G S
- o = © d (ppm) + Assignment Calc. Mass
16.93 CHas (L) 510.16 amu
20.49 CHs (L)
60.98  CH2 (Linker) Calc.
"H-NMR (300 MHz, CDCls). 6455 CHz (Linker) | [M+HJ*
dd (ppm) Mult. (J) Int.  Assignment 66.86 CH: (G1) 511.16 amu
1.49 d (7.0) 6 L1 (CH3) 68.82 CH (L)
1.53 d(7.0) 6 L2 (CHs) 69.64 CH (L) Found
2.86 d (5.6) 2 L1 (OH) 166.86 CO [|\/| + H]+
3.69 t(5.0) 4 Linker (CHy) 170.09 co amu
4.31 t(5.0) 4 Linker (CH>) 175.02 co
4.41 m 2 L: (CH) Composition
4.74 d (16) 2 G1 C20H30015
4.84 d (16) 2 G1
5.19 q(7.0) 2 L2 (CH)

AcOH (0.62 mL, 10.8 mmol, 16 eq) and TBAF (1 M in THF) (2.03 mL, 2.03 mmol, 3 eq) were dried over activated sieves for 2 h. Si-LGL-
EG-LGL-Si (0.498 g, 0.52 mmol, 1 eq) was dissolved in dry THF (17 mL, 0.04 M) in a flame dried Schlenk flask under nitrogen. AcOH and
TBAF were added dropwise at 0°C, allowed to warm to RT and stir for 24 h. An additional equivalent of TBAF was added and allowed to stir
for 2 more h. The reaction mixture was then diluted with brine and extracted with EtOAc 3x, the combined organic layers were washed with
brine 3x, dried over MgSQO4 and concentrated. The crude oil was then purified via column chromatography (silica, EtOAc/hexanes) to yield a

white solid (250 mg, 73% vyield).
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BLGL-EG-LGLB

13C-NMR (400 HRMS (ESI)
| o9 o 2 o MHz, CDCly)
U O“Woggwov\o)&foﬁﬁ"*(ow 6 (ppm) + Calc. Mass
e T © © Assignment 646.21 amu
o e 1435  CHs (L)
16.96  CHs (L) Calc.
38.73 CH: [M + H]*
'H-NMR (400 MHz, CDCls) 60.88 CH 647.21 amu
do (ppm) Mult. (J) Int. Assignment 64.50 CH,
1.52 d (7.0) 6 L2 (CHa) 68.57 CH> Found
1.57 d (7.0) 6 L1 (CHas) 68.89  CH (L) [M + H]*
3.18 m 4 B (CH>) 69.56 CH(L) | 647.21917 amu
3.68 t (4.8) 4 Linker (CH2) 119.13  CH.(B)
4.29 m 4 Linker (CH2) 129.76  CH (B) Composition
4.63 d (16) 2 Gi 166.77 0] C2gHz38017
4.87 d (16) 2 Gy 170.09 CO
5.18 m 8 Li(CH), L2 (CH),B |170.27 CO
(CH2) 171.01 co
5.93 m 2 B (CH)

LGL-EG-LGL (246 mg, 0.52 mmol, 1 eq) was dissolved in dry DCM (10 mL, 0.05 M) in an oven dried 20 mL vial under nitrogen. DPTS
(0.07 g, 0.23 mmol, 0.45 eq) and DCC (0.32 g, 1.55 mmol, 3 eq) were added sequentially. Butenoic acid (0.133 g, 1.55 mmol, 3 eq) was then
added dropwise through and allowed to stir at RT overnight. Upon consumption of starting material by TLC, the reaction mixture was diluted
with hexanes, washed with sodium bicarbonate 3x, dried over MgSO4 and filtered to remove DCU and drying agent, concentrated, and crude

solid was purified via column chromatography (silica, EtOAc/hexanes) to yield a colorless oil (220 mg, 66% yield).
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Cyclic EG Monomer

,,,,,,,, L. 3C-NMR (400 MHz, | HRMS (ESI)
CDCls)
d (ppm) + Assignment Calc. Mass
14.33 CHs (L) 618.18 amu
16.92 CHs (L)
37.59 CH: (B) Calc.
60.94 | CH2 (Linker) [M + Na]*
64.66 =~ CH: (Linker) 641.17 amu
68.61 CH: (G)
68.88 CH (L) Found
69.65 CH (L) [M + Na]*
125.85 CH (B) 641.16984 amu
IH-NMR (400 MHz, CDCls) 166.68 CO -
dd (ppm) Mult. J) Int.  Assignment | 170.08 CO Composition
152 d (70) 6 Ll (CH3) 17014 CO C26H34017
1.54 d(70) 6 Lo (CHs) | 17076 co
3.17 m 4 B (CH>)
3.69 m 4 Linker (CHy)
4.30 m 4 Linker (CHy)
4.67 d (16) 2 G1
4.80 d (16) 2 G1
5.19 m 2 L1 (CH), L>
(CH)
5.79 m 2 B (CH)

BLGL-EG-LGLB (215 mg, 0.33 mmol, 1 eq) was dissolved in dry DCM (330 mL, 0.001M) in a flame-dried Schlenk flask under nitrogen. A

stock solution of Grubbs 2 (28 mg, 0.033 mmol, 10 mol%) in dry DCM was added and allowed to stir at RT overnight. Upon consumption of

starting material by TLC, reaction mixture was quenched by addition of excess ethyl vinyl ether and stirring for 10 additional min. The reaction

mixture was then concentrated and the crude solid was purified via column chromatography (silica, EtOAc/hexanes) to yield a thick brown oil

(189 mg, 93% vyield).
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Poly(EG)

13C-NMR (400 MHz, HRMS
B i CDCls) (ES))
MO% WO%O/\f:k:/\ O)Kroro)‘\foﬁ d (ppm) + Assignment Mhn
16.93 CHs (L) 32,608
37.41 CH> (Linker) Da
60.85 CH: (Ga) b
64.46 CH2 (B) 1.23
TH-NMR (400 MHz, CDCly) 68.60 CH (L)
- 68.87 CH (L)
do (ppm) Mult. (J) Int. Assignment 69.53 CH; (Linker)
1.52 d (7.0) 6 L2 (CHs) 124 42 CH: (B Cis)
1.57 d (7.0) 6 L1 (CHa) 12584  CH (B Trans)
4.29 m 4 Linker (CHZ) 170.17 CO
4.63 d (16) 2 Gy 170.87 CO
4.87 d (16) 2 G1
5.17 m 4 L1 (CH), L2 (CH)
5.72 m 1.6 B (CH) Trans
5.81 m 0.4 B (CH) Cis

Cyclic EG Monomer (73 mg, 0.118 mmol, 1 eq.) was weighed in a flame dried 1 mL vial under nitrogen. A stock solution of Grubbs Il (1

31

mg, 0.0012 mmol, 1 mol%) in dry DCM (5.8 mg/mL, 0.17 mL, 0.7M) was added to the vial, and the vial was shaken for four hours. The reaction

mixture was quenched by the addition of excess ethyl vinyl ether and vortexing. Solution was concentrated to yield a crude solid polymer, which

was reprecipitated into a stirring solution of MeOH and filtered to collect pure polymer as a brown solid (41 mg, 56% vyield).



32

1H; 400a;

CDC13;

2/23/17

Poly (EG) ;
16 Scans;

JHS-3042-Pure;

0sc¢-
PIG”
ceS”
GGG~
cLS”
LLT"
4
88T~
8re”
899"
089"
T69°
Sve”
9G6¢"
SLC”
98¢"
66¢C"
T1e”
6CE”
e’
719°
769~
669"
vLL®
FI8-
A4
678"
688"
45
0GT~
FoT”
18T~
86T
66¢C"
6TL"
8cCL”
008"
0r8-
IR4h
6G¢C”

ppm

3

J

o

0.5

J

[52]

| |

o
o

1.0

©o

3l

o
@

1.5

0
o
~

| &

o
o

2.0
\(q

[Te]

;

o

2.5

3.0

Bl

3.5

N
S
<

4.0

-

o
<

|

4.5
®

e

©
o

f

5.0
L

<

<
-
o

5.5
500;

7 |

-~

0
6
o

6.0
1H;

6.5
CDC13;

7.0

o

7.5

N ————\———

OO OWOWOWOWOLWOMWLW TSI TONODNNM A A A

Poly (EG) ;

LT
L8

10/27/17

8.0

8.5

JHS-3042-500;
256 Scans;

€6°

08"
6L

7

G8°

97"
09"

89
.m@V

L8

€G°

L

9T ——

6 ——
28 —

LE ——

09 ——
79 ——

69"

Vel ——
78°GCT —

99T —_
“0LT

LT
ot

0 ppm

10

50 40 30 20

60

70

Ll

110 100 90 80

120

180 170 160 150 140 130

190



2.5 THIO LINKER CONTAINING COMPOUNDS

33

Si-LGL-Thio-LGL-Si

o & 7 0 0 3C-NMR (400 MHz, HRMS (ESI)
j\si/O\)]go/TO\)LgO/\Z:k:/\O)H/OT\O)H/O\Sik CDC|3)
d (ppm) + Assignment Calc. Mass
-5.41 CHzs (Si) 754.31 amu
-5.03 CHs (Si)
'H-NMR (400 MHz, CDCls) gzg CCHES(i')‘) [MC?-—I(I:—]]*
d (ppm) Mult. (J) Int. Assignment 21 05 CHs (L) 755 31 amu
0.11 S 6 CHs (Si) 30.25  CH (Linker) Found
0.90 S 18 t-Bu (Si) 60.36  CH(Gy) [M + H]*
1.46 d (6.8) 6 CHs (L) 64.04 CH (L) 755.31684 amu
1.52 d(7.1) 6 L> (CH3) 67.93 CH (L)
2.80 t (6.9) 4 Linker (CH2) 69.21  CH2 (Linker) Composition
4.30 m 4 Linker (CH2) 166.82 co Ca2Hs8014SSi2
4.44 q(6.8) 2 L1 (CH) 169.70 co
4.67 d (16) 2 G1 173.23 COo
4.79 d (16) 2 G1
5.17 q(7.1) 2 L2 (CH)

2,2’-Thiodiethanol was dried over sieves for two h. LGL-Si (1.27 g, 3.8 mmol, 2.3 eq) was dissolved in dry DCM (12 mL, 0.4 M), and

added to a flame-dried vial under nitrogen. Dry 2,2’-thiodiethanol (0.20 g, 1.63 mmol, 1 eq), DPTS (0.224 g, 0.76 mmol, 0.45 eq) and DCC (0.8

g, 3.8 mmol, 2.3 eq) were then added to the vial sequentially and allowed to stir at RT overnight. Upon consumption of starting material by TLC,

the reaction mixture was diluted with hexanes and filtered to remove DCU, concentrated and crude oil was purified via column chromatography

(silica, EtOAc/hexanes) to yield a colorless oil (0.80 g, 65% yield).
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LGL-Thio-LGL
3C-NMR (400 MHz, HRMS (ESI)
B 0 CDCl)
HO%O/W O%O/V S\/\O)H/ Ojﬁo)ﬁ/ on d (ppm) + Assignment Calc. Mass
- P 0 16.95 CHs (L) 526.14 amu
oG ke 20.45 CHs (L)
30.47 CH: (Linker) Calc.
'H-NMR (400 MHz, CDCls) 61.01  CHa (Linker) [M + H]*
dd (ppm) Mult. )  Int. Assignment | 64.32 CH2 (G1) 527.14 amu
1.49 d (7.0) 6 L1 (CHs) 66.87 CH (L)
1.54 d (7.0) 6 L, (CHs) 69.65 CH (L) Found
2.80 t (6.8) 4 Linker (CHp) | 166.86 CO [M +H]
586 d (5.6) 5 L1 (OH) 169.93 CO 527.14184 amu
431 £ (6.8) 4 Linker (CHp) | 17504 Co .
4.42 m 2 Li(CH) Composition
4.74 d (16) 2 Gy C20H300145
4.84 d (16) 2 Gi
5.17 q(7.0) 2 L, (CH)

AcOH (0.61 mL, 10.6 mmol, 16 eq) and TBAF (1 M in THF) (2.0 mL, 2.0 mmol, 3 eq) were dried over activated sieves for 2 h. Si-LGL-Thio-

LGL-Si (500 mg, 0.663 mmol, 1 eq) was dissolved in dry THF (17 mL, 0.04 M) in a flame dried Schlenk flask under nitrogen. AcOH and TBAF

were added dropwise at 0°C, allowed to warm to RT and stir for 30 h. The reaction mixture was then diluted with brine and extracted with EtOAc

3%, combined organic layers were washed with brine 3x, dried over MgSQOa, concentrated and the crude oil was then purified via column

chromatography (silica, EtOAc/hexanes) to yield a colorless oil (221 mg, 63% yield).
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BLGL-Thio-LGLB

13C-NMR (500 MHz, HRMS
. CDCly) (ESI)
ot o s Sa A 8 (ppm) + Assignment | Calc. Mass
J1T°7171° TT T 16.95 CH | 662.19 g/mol
2L 6 L 30.52 CH
34.08 CH
38.71 CH Calc.
60.87 CH [M + H]*
64.22 CH 663.19 amu
IH-NMR (400 MHz, CDCly) 2822 g: Found
d (ppm) Mult. (J)  Int. Assignment 119' 12 Olefin [I\/ITH]+
1.52 a(cg 6 L1 CHs 12973  Olefin | 663.19379
2.79 t(136) 4  LinkerCHzato | 1699 co
S .y
3.10-3.25 m 4 B Terminal CH; g(l)ég 28 %Z?H;gig]
4.30 t (13.6) 4 Linker CH2Bto S
4.64 d (16) 2 G1
4.87 d (16) 2 G1
5.13-5.30 m 8 L: & L2 Methyne,
B Methylene
5.88-5.98 m 2 B CH

37

LGL-Thio-LGL (221 mg, 0.42 mmol, 1 eq) was dissolved in dry DCM (8 mL, 0.05 M) in an oven dried vial under nitrogen. DPTS (56 mg,

0.19 mmol, 0.45 eq) and DCC (0.26 g, 1.3 mmol, 3 eq) were added sequentially. Butenoic acid (0.11 g, 1.3 mmol, 3 eq) was then added dropwise

and allowed to stir at RT overnight. Upon consumption of starting material by TLC, the reaction mixture was diluted with hexanes, washed with

sodium bicarbonate 3x, dried over MgSO4 and filtered to remove DCU and drying agent, concentrated, and crude oil was purified via column

chromatography (silica, EtOAc/hexanes) to yield a colorless oil (203 mg, 73% yield).
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Cyclic Thio Monomer

B 13C-NMR (500 HRMS (ESI)
""""""""" MHz, CDCls)
o (ppm) + Calc. Mass
Assignment 634.16 g/mol
16.96 L (CHg)
16.98 L (CHg) Calc.
30.70 CH: 635.16 [M +
37.66 CH2 H]*
61.05 CH:
64.86 CH2
'H-NMR (400 MHz, CDCls) 16295'296 BC(:(IEIH) 635'163?9 M
0 (ppm) Mult. (J) Int. Assignment 166.75 co
1.52 d©sg 6 L1 CHs 169.99  CO Composition
1.54 g 6 A 17012 CO | CosHsiO1S
2.82 t (13.6) 2 Linker CH2 o to S 170.80 cO
3.19 m 4 B CH:
4.31 m 4 Linker CH2 B to S
4.69 d (16) 2 G1
4.79 d (16) 2 G1
5.18 m 4 L1 & Lo Methyne, B
Methylene
5.76 t (7.6) 1.5 B trans olefin
5.82 t (10) 0.4 B cis olefin

BLGL-Thio-LGLB (185 mg, 0.28 mmol, 1 eq) was dissolved in dry DCM (300 mL, 0.001M) in a flame-dried Schlenk flask under nitrogen.

A stock solution of Grubbs 2 (32 mg, 0.042 mmol, 15 mol%) in dry DCM was added and allowed to stir at RT overnight. Upon consumption of

starting material by TLC, reaction mixture was quenched by addition of excess ethyl vinyl ether and stirring for 10 additional min. The reaction

mixture was then concentrated and the crude solid was purified via column chromatography (silica, EtOAc/hexanes) to yield a thick brown oil

(112 mg, 63% yield).
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Poly(Thio)
3
] ] ) ) B3C-NMR (500 MHz, HRMS (ESI)
B o 8 o s o o CDCls)
W Tu O/T T O/mG:/\o)‘\r ro)‘\l/ W 0 (ppm) + Assignment Mn

16.93 CHs (L) 22,452 Da
30.53 CH> (Linker)

IH-NMR (400 MHz, CDCls) 37.40  CHy (Linker)

d (ppm) Mult. (J)  Int Assignment 60.85 CH: (G1) b
1.53 d(6.8 6 L1 CHs 64.20 CH: (B) 1.54
1.57 d(6.8) 6 L, CHs 68.60 CH (L)

2.79 t(68) 4 Linker CHz a.t0 S 69.51 CH (L)
3.19 m 4 B Terminal CH: 124.42 CH (B Cis)
4.29 m 4 Linker CH,Bto S 125.83  CH (B Trans)
4.64 d(16) 2 Gi 166.72 CO
4.87 d(16) 2 G1 169.87 co
5.16 m 4 L1 & L, CH 170.17 co
5.72 m 16 B CH Trans 170.87 co
5.81 m 0.4 B CH Cis

Cyclic Thio Monomer (55 mg, 0.087 mmol, 1 eq.) was weighed in a flame dried 1 mL vial under nitrogen. A stock solution of Grubbs |1

(2.2 mg, 0.0026 mmol, 3 mol%) in dry THF (17.8 mg/mL, 0.124 mL, 0.7M) was added and stirred at 60°C for 4 h. The reaction mixture was

quenched by the addition of excess ethyl vinyl ether and vortexing. Solution was concentrated to yield a crude solid polymer, which was

reprecipitated into a stirring solution of MeOH and filtered to collect pure polymer as a brown solid (46 mg, 83% yield).
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2.6 UREA LINKER CONTAINING COMPOUNDS

Si-LGL-Urea-LGL-Si

3C-NMR (400 MHz, HRMS (ESI)
CDCly)
d (ppm) + Assignment Calc. Mass
-4.85 CHs (Si) 780.35 amu

S 16.99 CHs (L)

18.45 CHs (L) Calc.

21.55 t-Bu (Si) [M+H]

25.82 t-Bu (Si 781.35 amu
'H-NMR (400 MHz, CDCls) 39.08  CH2 (Linker)

dd (ppm) Mult. (J) Int.  Assignment 60.88 CH: (G) Found
0.102 d(3.2) 12 Si (Me) 65.51  CHa (Linker) [M + H]*
0.903 s 18 Si (t-Bu) 68.19 CH (L) 781.35900 amu
1.46 d (6.8) 6 L2 (CHa) 69.89 CH (L)

1.51 d(7.2) 6 L1 (CHs) 158.09  CO (Linker) Composition

3.42 m 4 Linker (CHz a- | 167.05 CO C33Hes0015N2Si>
amide) 169.99 CO

4.20 m 4 Linker (CH, p- | 17461 CO
amide)

4.46 q (20.4) 2 L2 (CH)

4.73 S 4 G1

5.13 q(20.8) 4 L1 (CH)

5.37 t (11.6) 2 Linker (amide)

43

LGL-Si (1.1 g, 3.3 mmol, 2.3 eq) and bis(hydroxyethyl)urea (0.218 g, 1.47 mmoles, 1 eq) were dissolved in dry DCM (35 mL, 0.1 M) and
added to a flame-dried vial under nitrogen. DPTS (0.195 g, 0.66 mmol, 0.45 eq) and DCC (0.697 g, 3.4 mmol, 2.3 eq) were then added to the
reaction mixture sequentially and allowed to stir at RT overnight. Upon consumption of starting material by TLC, the reaction mixture was
filtered to remove DCU, concentrated and crude oil was purified via column chromatography (silica, EtOAc/hexanes) to yield a colorless oil

(1.04 g, 91% yield).



44

1H; 400a;

CDC13;

8/17/16

Si-LGL-Urea-LGL-S1i;
16 Scans;

JHS-2058;

Lec:
Qqc”
€LC”
Lvv-®
rov-”
106G~
616"
677G
€09°
cvo”
LvE”
08¢e”
96¢"
LTIV
TEV”
INA
qqv”
897"
6LY"
Tev”
060"
80T~
9¢tT”
iAAN
GGT~
LOT"
€8T"
9e€c”
6ve”
c9¢”
LLZ”®
68¢C"
GET”
497
697"
98%”
ceL”
G0T~
44N
ovT-”
86T~
Lec:
6G¢"
rLE”®
88¢"”
8G¢”

ppm

0.0

0.5

1.0

2.0

Lol L

3.0 25

)

3.5

4.0

4.5

65 6.0 55 5.0

7.0

OO WOWOWOMWLW P I ITOO0ONOODNDOMOON AN A A A A A A A A A

e

80 7.5

8.5

(4445

cl'8l

LY
ve'9
92’9
S¢'v
€9°0

—~0.¢

]

?

I

9LV
vi'e
60

:

—6L¢€
—00¢c
0L'0

—~96'}

W

13C;

400a

CDC13;
8/17/16

Si-LGL-Urea-LGL-Sij;

JHS-2058;
2048 Scans;

1e¢”
G8”

se”
66"
A
1e”
qg”
28"

80"

96~
88"

16°
81"
68"

78"
91"
8"

60"

S0
66"
€e’
19°

S~
p-—

PT—

9T —_
8T ——

1 ——

12"
57—

6€ —

09~
09—

§9 ——
89 —

69 —

9L
"

86T ——

LOT ——

69T —
LT —

VLT ——

0 ppm

10

20

60 50 40 30

70

180 170 160 150 140 130 120 110 100 90 80

190



45

LGL-Urea-LGL

I3C-NMR (400 MHz, | HRMS (ESI)
CDCls)
_ O (ppm) + Assignment | Calc. Mass
] . 16.93 CHs (L) 552.18 amu
Ho o i A 2035  CHs(L)
Qk"ﬁf e ek 390.14 CH (Linker) Calc.
""""""""""""""""""""""""""""""""""""""" 61.20  CH,(G) [M +H]*
65.91 CH: (Linker) | 553.19 amu
66.90 CH (L)
70.25 CH (L) Found
'H-NMR (400 MHz, CDCls) 158.00 CO (Linker) | [M+H]*
dd (ppm) Mult. (9) Int. Assignment 167.42 coO 553.18710
1.49 d (6.8) 6 L2 (CHa3) 170.18 co amu
1.53 d(7.2) 6 L1 (CHs) 175.76 CO
3.48 m 6 Linker (CH2 a- Composition
amide), L, (OH) C21H32015N2
4.23 m 4 Linker (CH: B-
amide)
4.47 q(26.4) 2 L, (CH)
4.71 d (16) 2 G1
4.81 d (16) 2 G1
5.13 q(21.2) 4 L1 (CH)
5.57 t (11.6) 2 Linker (amide)

AcOH (1.2 mL, 21 mmol, 16 eq) and TBAF (1 M in THF) (4.0 mL, 4.0 mmol, 3 eq) were dried over activated sieves for 2 h. Si-LGL-Urea-

LGL-Si (1.038 mg, 1.33 mmol, 1 eq) was dissolved in dry THF (33 mL, 0.04 M) in a flame dried Schlenk flask under nitrogen. AcOH and

TBAF were added dropwise at 0°C, allowed to warm to RT and stir for 30 h. The reaction mixture was then diluted with brine and extracted with

EtOAc 3x, combined organic layers were washed with brine 3x, dried over MgSOa, concentrated and the crude oil was then purified via column

chromatography (silica, EtOAc/hexanes) to yield a colorless oil (360 mg, 49% yield).
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BLGL-Urea-LGLB

3C-NMR (400 MHz, | HRMS (ESI)
CDCls)
O\i P G\i /Wﬁ, R . 0 (ppm) + Assignment Calc. Mass
STYTTYYTT T 1682  L(CHs) | 68823amu
e b b 16.87 L (CH3)
38.60  CH: (Linker) Calc.
39.08 CH2 (Linker [M+H]
60.47 CH> 689.23 amu
"H-NMR (400 MHz, CDCls) o o Found
do (ppm) Mult. (J) Int. Assignment 69'98 CH [M_+ H]*
151 d(68) 6 L1 (CHa) 119.20 B 689.23884
3.17 m 4 B (Terminal Olefin) 157 87 CO (Linker)
3.44 m 4 Linker (CH2 a.-amide) 166.78 CO Composition
4.22 m 4 Linker (CH2 B-amide) 169.89 cO C2oH41017N;
4.73 d (16) 2 Gl 170.96 CO
4.78 d (16) 2 Gl 171.09 CcO
5.14 m 10 L1 (CH), L2 (CH), B (CHy),
Linker (amide)
5.90 m 2 B (CH)

LGL-Urea-LGL (350 mg, 0.633 mmol, 1 eq) was dissolved in a 2:1 mixture of dry EtOAc:DCM (15 mL, 0.04 M) in an oven dried vial

under nitrogen. DPTS (84 mg, 0.29 mmol, 0.45 eq) and DCC (0.39 g, 1.9 mmol, 3 eq) were added sequentially. Butenoic acid (0.167 g, 1.9

47

mmol, 3 eq) was then added dropwise and allowed to stir at RT overnight. Upon consumption of starting material by TLC, the reaction mixture

was diluted with hexanes, washed with sodium bicarbonate 3x, dried over MgSO4 and filtered to remove DCU and drying agent, concentrated,

and crude oil was purified via column chromatography (silica, EtOAc/hexanes) to yield a colorless oil (307 mg, 70% vyield).
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JHS-2079; BLGL-Urea-LGLB; CDCI3; 1H; 400a;
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Cyclic Urea Monomer

Liker I3C-NMR (400 MHz, HRMS (ESI)
f CDCls)
0 (ppm) + Assignment Calc. Mass
16.86 L (CHs) 660.20 amu
16.91 L (CHs)
37.62  CH2 (Linker) Calc.
39.14  CHa2 (Linker) [M+H]*
61.21 CH: 661.20 amu
65.54 CH:2
68.83 CH Found
70.19 CH [M + H]*
] ' 124.73 B (cis) 661.20786 amu

IH-NMR (400 MHz, CDCls) 125.86 B (trans)

dd (ppm) Mult. )  Int. Assignment 157.98  CO (Linker) Composition
1.52 d(7.2) 6 L1 (CHs) 166.82 CO C27H36017N2
1.56 d(6.8) 6 L2 (CHa) 170.60 CO
3.16 m 4 B (CHz) 170.86 CO
3.45 m 4 Linker (CHz a-amide) | 17154 CO
4.23 m 4 Linker (CH2 B-amide)

4.69 d(e) 2 G1

4.79 d(16) 2 G1

5.09 q(l) 2 L1 (CH)

5.22 m 4 Lo (CH), Linker (amide)
5.77 m 2 B (olefin)

BLGL-Urea-LGLB (300 mg, 0.44 mmol, 1 eq) was dissolved in dry DCM (435 mL, 0.001M) in a flame-dried Schlenk flask under nitrogen.
A stock solution of Grubbs 2 (37 mg, 0.044 mmol, 10 mol%) in dry DCM was added and allowed to stir at RT overnight. Upon consumption of
starting material by TLC, reaction mixture was quenched by addition of excess ethyl vinyl ether and stirring for 10 additional min. The reaction
mixture was then concentrated and the crude solid was purified via column chromatography (silica, EtOAc/hexanes) to yield a thick brown oil

(252 mg, 87% yield).
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Poly(Urea)

3C-NMR (500 MHz, HRMS
P 1o 1 1. i 1 g P g CDCly) (ESI)
M"/HO\/OQG%O I O\Aﬂ#ﬂ/\/ofo)borow 3 (ppm) + Assignment Mhn
16.86 CHs (L) 26,596 Da
16.91 CHs (L)
IH-NMR (400 MHz, CDCls) 37.34  CHa (Linker)

6 (ppm) Mult. (J)  Int Assignment 39.16 CH (Linker) 19}
1.51 d(68) 6 L1 CHs 61.05 CH2 (G1) 1.38
1.56 d(6.8) 6 L, CHs 65.25 CH: (B)

3.17 m 4 B Terminal CH: 68.74 CH (L)
3.43 m 4 Linker CH> 69.97 CH (L)
4.16 m 2 Linker CHa 124.41 CH (B Cis)
4.27 m 2 Linker CH> 12581  CH (B Trans)
4.29 m 4 Linker CH, B to S 158.04 CO

4.73 d(16) 2 Gi 166.85 CO
4.79 d(16) 2 G1 169.95 CO
5.15 m 6 Li&L,CH, Linker NH | 17085 CO
5.75 m 2 B CH Trans 170.96 co

Cyclic Urea Monomer (78 mg, 0.118 mmol, 1 eq.) was weighed in a flame dried 1 mL vial under nitrogen. A stock solution of Grubbs 1l (1

mg, 0.0012 mmol, 3 mol%) in dry DCM (5.8 mg/mL, 0.17 mL, 0.7M) was added and the vial was shaken for 4 h. The reaction mixture was

quenched by the addition of excess ethyl vinyl ether and vortexing. Solution was concentrated to yield a crude solid polymer, which was

reprecipitated into a stirring solution of MeOH and filtered to collect pure polymer as a brown solid (34 mg, 44% yield).
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2.7 TRIAZOLE LINKER CONTAINING COMPOUNDS AND PRECURSORS

2-Azidoethanol

'N% 13C-NMR (400 HRMS
NI OH MHz, CDCls) (ESI)
\N/\/ 8 (ppm) + Calc. Mass
Assignment 87.04 amu
53.66 CH:2
61.66 CH:2 Calc.
[M +H]'
TH-NMR (400 MHz, CDCly) 88.04 amu
do (ppm) Mult. (J Hz) . Assignment Found
. [M + H]+
1.90 t (5.75) 1 OH 88.04 amu
3.45 t(4.9) 2 CHa (o to azide)
3.78 m (4.9, 5.75) 2 CH2 (a to alcohol) Composition
C2HsN3z0

Bromoethanol (3 g, 24 mmol, 1 eq) was dissolved in DI water (30 mL, 0.8 M) in a round bottom flask fitted with a condenser and heated to

80°C. Sodium azide (4.7 g, 72 mmol, 3 eq) was added and allowed to stir overnight at 80°C. After 20 h, reaction mixture was extracted with

EtOAc 3x and the combined organic layers were dried over MgSO4 and concentrated to yield an orange liquid (1.05 g, 50%).
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Triazole Diol
OH 13C-NMR (400 HRMS
MHz, DMSO) (ESI)
d (ppm) + Calc. Mass
Assignment 157.09 amu
N\ 28.93 CH:
/\/[ N 51.72 CH: Calc.
HO N 50.66  CH; [M + H]*
TH-NMR (400 MHz, MeOD) 60.18 CH2 158.09 amu
- 122,54  Alkene
dd (ppm)  Mult. JHz) Int.  Assignment 14383 Alkene Found
2.75 t (6.6) 2 CH: (a to alkene) ' [M + HJ*
3.62 t (6.6) 2 CH2 (o to alcohol) 158.09176
3.74 t(5.2) 2 CHa (a to alcohol) amu
4.33 t (5.2) 2 CH2 (a to N)
7.81 S 1 CH (Alkene) Composition
CsH11N302

Copper iodide (23 mg, 0.12 mmol, 0.01 eq), AcOH (14 uL, 0.24 mmol, 0.02 eq), diisopropylethylamine (42 pL, 0.24 mmol, 0.02 eq), 2-

azidoethanol (1.08 g, 12.4 mmol, 1.05 eq) and 3-butyn-1-ol (0.826 g, 11.8 mmol, 1 eq) were added to a vial sequentially and allowed to stir for

10 min. Upon consumption of starting material by TLC, the reaction mixture turned dark brown and viscous, and was then run through a plug of

silica with methanol and concentrated to yield a yellow oil (1.1 g, 60% yield).
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Si-LGL-TZ-LGL-Si

va 3C-NMR (400 MHz, HRMS (ESI)
°>\<°*7\ CDCls)
o o o 0 (ppm) + Assignment Calc. Mass
o o - IC’H \o( -5.19 CHs (S!) 789.35 amu
s‘i/o\;)ko/Yo\;)LowN -4.83 CHs (Si)
X ™~ o 16.79 CHs Calc.
16.96 CH3 [M + HJ*
18.40 CHs 790.35 amu
21.50 CHs
2546  CHgz(Linker) Found
25.80 t-Bu (Si) [M + H]*
!H-NMR (400 MHz, CDCls) 48.83  CH: (Linker) 790.35898 amu
dd (ppm) Mult. J)  Int. Assignment 60.62 CH:
0.09 m 12 Si (CH5) 63.56 CH> Composition
0.89 m 18 Si (t-Bu) 64.34 CH2 C34Hs59N3014Si2
1.46 m 12 Li(CHs), L2 (CHg) | 68.15 CH
3.09 m 2 Linker (CH: a-olefin) 69.44 CH
4.44 m 4 Ly (CH), Linker (CH, | 69:46 CH
a-N) 122.74 CH (Ikaer)
) ) 144.07 C (Linker)
4.53 m 2 Linker (CHz B-olefin) | 167 14 co
471 m 6 Gi, Linker (CH2 B-N) 167.28 CO
5.10 m 2 L, (CH) 169.79 Co
7.55 S 1 Linker (Olefin) 170.06 CO
173.57 co
173.64 CO

LGL-Si (1.12 g, 3.34 mmol, 2.3 eq) and the triazole diol (0.238 g, 1.45 mmoles, 1 eq) were dissolved in dry THF (35 mL, 0.1 M) and added

to a flame-dried Schlenk flask under nitrogen. DPTS (0.192 g, 0.65 mmol, 0.45 eq) and DCC (0.69 g, 3.34 mmol, 2.3 eq) were then added to the

reaction mixture sequentially and allowed to stir at RT overnight. Upon consumption of starting material by TLC, the reaction mixture was

filtered to remove DCU, concentrated and crude oil was purified via column chromatography (silica, EtOAc/hexanes) to yield a colorless oil

(0.928 g, 81% yield).
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LGL-TZ-LGL

I3C-NMR (400 MHz, | HRMS (ESI)
CDCls)
d (ppm) + Assignment | Calc. Mass
16.77 CHs 561.18 amu
16.90 CHs
20.39 CHs Calc.
20.41 CHs [M + HJ*
25.43 CH2 (Linker) | 562.18 amu
48.84 CH: (Linker)
60.93 CH: Found
60.98 CH: [M +H]*
'H-NMR (400 MHz, CDCls) 63.59 CH: 562.18700
dd (ppm) Mult. (J) Int. Assignment 64.34 CH: amu
1.49 m 12 Li(CHs), L2 (CHs) | 66.89 CH. N
3.11 m 2 Linker (CH, a-olefin) | 6959 CH Composition
4.44 m 4 Li (CH), Linker (CH; 16292-7619 oh ((I?_if:]ker) C22H31015Ns
a-N) ' .
454 m 2 Linker (CH. B-olefin) ig‘;ég C ('E:'gker)
4.63 m 2 Linker (CH2 B-N) 16709 co
7.53 S 1 Linker (Olefin) 175.04 CcO
175.05 CO

AcOH (0.9 mL, 16 mmol, 12 eq) and TBAF (1 M in THF) (4 mL, 4 mmol, 3 eq) were dried over activated sieves for 2 h. Si-LGL-TZ-LGL-

Si (1.04 g, 1.32 mmol, 1 eq) was dissolved in dry THF (33 mL, 0.04 M) in a flame dried Schlenk flask under nitrogen. AcOH and TBAF were

added dropwise at 0°C, allowed to warm to RT and stir for 30 h. The reaction mixture was then diluted with brine and extracted with EtOAc 3x,

combined organic layers were washed with brine 3x, dried over MgSQOas, concentrated and the crude oil was then purified via column

chromatography (silica, EtOAc/hexanes) to yield a colorless oil (530 mg, 72% vyield).
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BLGL-TZ-LGLB

3C-NMR (400 MHz, | HRMS (ESI)

CDCls)
0 (ppm) + Assignment Calc. Mass
16.75 CHs 697.23 amu
16.90 CHs
16.95 CHs Calc.
25.45  CHa(Linker) [M+H]*
3869  CH:(B) 698.23 amu
48.85 CH: (Linker)
'H-NMR (400 MHz, CDCl5) 60.87 CH> Found
dd (ppm) Mult. (J) Int.  Assignment 63.56 CH> [M + H]*
1.47 m 6 L1 (CHa) 64.36 CH> 698.23901
1.56 d(7.2) 6 L2 (CHa) 68.52 CH. amu
3.09 m 2  Linker (CH2 a-olefin) | 69.52 CH
3.18 m 4 B (CH2a-carbonyl) 69.57 CH Composition
4.43 m 2 Linker (CH:z a-N) 119.14  Olefin (B) C22H31015N3
4.54 m 2 Linker (CH2 B-olefin) | 122.71  CH (Linker)
4.62 m 2 Linker (CH2 p-N) | 129.69 CH (B)
4.74 m 4 G, 144.06  C (Linker)
5.13 m 6 Li(CH), L,(CH),B |166.83 Co
(CH) 166.94 coO
591 2 B (terminal olefin) 169.74 CO
7.52 1 Linker (olefin) 170.01 CO
170.27 CO
170.32 CO
170.96 CO
170.99 CO

LGL-TZ-LGL (530 mg, 0.94 mmol, 1 eq) was dissolved in dry THF (10 mL, 0.1 M) in an oven dried vial under nitrogen. DPTS (127 mg,
0.43 mmol, 0.45 eq) and DCC (0.59 g, 2.8 mmol, 3 eq) were added sequentially. Butenoic acid (0.244 g, 2.8 mmol, 3 eq) was then added
dropwise and allowed to stir at RT overnight. Upon consumption of starting material by TLC, the reaction mixture was diluted with hexanes,
washed with sodium bicarbonate 3x, dried over MgSO4 and filtered to remove DCU and drying agent, concentrated, and crude oil was purified

via column chromatography (silica, EtOAc/hexanes) to yield a colorless oil (645 mg, 98% yield).
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Cyclic TZ Monomer

13C-NMR (400 MHz, HRMS (ESI)
CDCls)
d (ppm) + Assignment Calc. Mass
16.71 CHs 669.20 amu
16.86 CHgs, CHs
16.88 CH3 Calc.
2553  CH2(Linker) [M+H]*
37.57 CH: (B) 670.20 amu
48.88  CHa2 (Linker)
60.98 CH: Found
61.00 CH; [M + H]*
63.72 CH: 670.20783 amu
64.41 CH;
68.61 CH Composition
""""""""" 68.65 CH C28H35016N3
69.65 CH
69.68 CH
123.07 CH (Cis)
124.73 CH
!H-NMR (400 MHz, CDCl5) Eg;(g) gg
dd (ppm) Mult. (J)  Int. Assignment 144:17 c
1.47 m 6 L1 (CHS) 166.74 CO
1.54 d(7.2) 6 L> (CHa) 166.94 co
3.13 m 6 Linker (CHZ), B 169.79 CO
_ (CH>) 170.02 0]
443 m 1 Linker (CH>) 170.10 coO
4.49 m 3 Linker (CH2, CH2) | 170.20 coO
4.62 m 3 Linker (CHz, CHy2) 170.44 CcO
4.72 m 4 G 170.67 CO
5.09 m 6 L1 (CH)
5.20 m 2 L. (CH)
5.77 m 2 B (CH)
7.60 S 1 Linker (olefin)

BLGL-TZ-LGLB (640 mg, 0.92 mmol, 1 eq) was dissolved in dry DCM (920 mL, 0.001M) in a flame-dried Schlenk flask under nitrogen. A

stock solution of Grubbs 2 (117 mg, 0.14 mmol, 15 mol%) in dry DCM was added and allowed to stir at RT overnight. Upon consumption of

starting material by TLC, reaction mixture was quenched by addition of excess ethyl vinyl ether and stirring for 10 additional min. The reaction

mixture was then concentrated and the crude solid was purified via column chromatography (silica, EtOAc/hexanes) to yield a thick brown oil

(376 mg, 61% yield).
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Poly(TZ)

B3C-NMR (500 MHz, HRMS (ESI)
it O R, oY
§ oG, P - e O~ ) d (ppm) + Assignment Mn
ﬁf %%\w)\( Tf )\( ° 16.64 CHs (L) 9,973 Da
16.78 CHs (L)
16.82 CHs (L)
"H-NMR (400 MHz, CDCl) éggj g:2 Etlﬂiﬁg 1%0
8 (ppm) Mult. (J) Int. Assignment 3795 CHz (Linker) '
L47 m.o ¢ CHs (L) 4874  CHy (Linker)
1.55 d@6.8) 6 CHa (L) 60.76 CHs (G1)
3.08 t (7.6) 2 CH: (Linker) 60.78 CH: (G1)
3.17 m 4 CH> (B) 63.43 CH, (B)
4.54 m 2 CH: (Linker) 68.47 CH (L)
4.63 m 4 CH:2 (Gu, Linker) 68.55 CH (L)
4.83 m 2 CH2 (G1) 69.38 CH (L)
5.13 m 4 CH (L) 69.46 CH (L)
5.70 m 1.6 CH (B Trans) 122.54 CH (Linker)
5.79 m 04 CH (B Cis) 124.29 CH (B Cis)
7.52 S 1 CH (Linker) 125.71 CH (B Trans)
143.91 C (Linker)
166.70 CO
166.79 CO
169.58 CO
169.86 CO
170.09 CO
170.14 CO
170.75 CO
170.76 CO

Cyclic TZ Monomer (235 mg, 0.35 mmol, 1 eq.) was weighed in a flame dried 1 mL vial under nitrogen. A stock solution of Grubbs Il

(14.9 mg, 0.0185 mmol, 5 mol%) in dry THF (42.6 mg/mL, 0.35 mL, 1 M) was added and the vial was stirred at 60°C for 4 h. The reaction

65

mixture was quenched by the addition of excess ethyl vinyl ether and vortexing. Solution was concentrated to yield a crude solid polymer, which

was reprecipitated into a stirring solution of MeOH and filtered to collect pure polymer as a brown solid (160 mg, 68% vyield).
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2.8  SY LINKER CONTAINING COMPOUNDS AND PRECURSORS

67

Bn-Syringic Acid

0] 13C-NMR (400 MHz, HRMS
CDCls) (ESI)
0 O o (ppm) + Calc. Mass
Assignment 288.10 amu
56.48 CH3
OH 66.69 CH. Calc.
0 106.78  Aromatic [M+H]*
-~ 121.08  Aromatic | 289.10 amu
128.21  Aromatic
128.24  Aromatic Found
128.62  Aromatic [M+H]*
'H-NMR (400 MHz, CDCls) 136.24  Aromatic | 289.10803
dd (ppm) Mult. (J) Int.  Assignment 139.32  Aromatic amu
3.93 S 6 CHs 146.63  Aromatic
5.36 S 2 CH> 166.27 CcO Composition
5.90 S 1 OH C16H1705
7.39 m 7 Aromatic

Syringic acid (10 g, 0.051 mol, 1.1 eq) and potassium carbonate (7.01 g, 0.051 mol, 1.1 eq) were dissolved in dry DMF (200 mL, 0.25 M) in

a flame-dried Schlenk flask under nitrogen and allowed to stir at RT for 1 h. BnBr (7.885 g, 0.046 mol, 1 eq) was added to the flask and allowed

to stir at RT overnight. Upon consumption of starting material by TLC, the reaction mixture was diluted with water, washed with EtOAc 3,

combined organic layer was washed with sodium bicarbonate 3x, dried over MgSO4 and concentrated to yield a white solid (9.89 g, 68% yield).
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Bn-Syringic Acid-Si

13C-NMR (400 MHz, HRMS
9 | CDCls) (ESI)
o} d (ppm) + Calc. Mass
O/\O | )< Assignment 402.19 amu
S -450  CHa(Si)
18.88 C(Si) Calc.
A 2582  CHs (Si) [M + H]*
55.93 CHs 403.19 amu
66.71 CH:2
'H-NMR (400 MHz, CDCl5) 107.01  Aromatic Found
ds (ppm) Mult. (3) Assignment 122.28  Aromatic [M+H]"
Int. 128.29  Aromatic 403.19536
0.14 S 6 CHs 128.31  Aromatic amu
1.00 s 9 CHs 128.69  Aromatic
3.83 s 6 CHs 136.41  Aromatic Compositio_n
535 S 2 CH. 139.26  Aromatic C22H3105SI
7.39 m 7 Aromatic 151.38 | Aromatic
166.54 CO

Bn-Syringic Acid (9.8 g, 34.3 mmol, 1 eq) and imidazole (2.34 g, 34.3 mmol, 1 eq) were dissolved in DMF (0.1 M, 300 mL) in a flame

dried Schlenk flask under nitrogen and allowed to stir for 5 min. Tert-butyldimethylsilyl chloride (5.45 g, 36 mmol, 1.05 eq) was added and was

allowed to stir at RT overnight. Upon consumption of starting material by TLC, the reaction mixture was diluted with brine, washed with EtOAc

3x, and combined organic layers were dried over MgSO4 and concentrated to yield a white solid (9.2 g, 67% yield).
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Syringic acid-Si

@) 13C-NMR (400 MHz, HRMS
‘ CDCls) (ESI)
@) o (ppm) + Calc. Mass
HO Assignment 312.14 amu
‘ -4.44 CHs (Si)
Si 18.92 C (Si) Calc.
o~ 2584  CHs(Si) | [M+H]*
55.93 CHs 313.14 amu
@) 107.45  Aromatic
- 121.16  Aromatic Found
139.95  Aromatic [M+H]*
'H-NMR (400 MHz, CDCls) 151.45  Aromatic | 313.14823
do (ppm) Mult. (J) Int.  Assignment 171.02 CO amu
0.16 S 6 CHa (Si)
1.01 S 9 CHs (Si) Composition
3.86 S 6 CH3 C15H2505Si
7.34 S 2 Aromatic

Bn-Syringic Acid-Si (2.55 g, 6.33 mmol) and Pd/C (0.26 g, 10 wt%) were dissolved in EtOAc (60 mL, 0.1 M) in a flame dried Schlenk flask

and allowed to stir overnight at RT under 1 atm H,. Upon consumption of starting material by TLC, the reaction mixture was filtered over celite

and concentrated in vacuo to yield a white solid (1.92 g, 97% yield).



JHS-3015; Sy-Si; CDC13; 1H; 400a; 16 Scans;
10/7/16
0 O (@] O <t N OISO < w0 AN O O - M
™ O (@] MmO MmN N0~ — — O <t O
™M N o O O)Y O)Y O)Y O WO WO O OY O — — — O
== o T mmmmn o oo oooo
. qtd u
I b I B T A A R A LA IS LN B N BN B [ I I L AR B BN
85 80 75 7.0 65 6.0 55 50 45 40 35 3.0 25 2.0 1.5 1.0 05 0.0 ppm
B E EEEE - CEN
o o ololslo S olol+ wlolo
JHS-3015; Sy-Si; CDC13; 13C; 400a; 2048 Scans;
10/7/16
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

72



73

Si-Sy-Si

o 13C-NMR (400 | HRMS (ESI)
| o MHz, CDCls)
Xsf\ 0 | S (ppm) + Calc. Mass
Assignment 650.29 amu
0 I © )< 447  CHs(Si)
| 0 Ssi 1891  C(Si) Calc.
o™ | 25.84 CHs(Si) | [M+H]
0 55.90 CHs 651.29 amu
107.45 Aromatic
121.16 Aromatic Found
139.95 Aromatic | [M+H]*
'H-NMR (400 MHz, CDCls) 151.45 Aromatic | 651.30452
do (ppm) Mult. (J) Int. Assignment 171.02 CO amu
0.13 S 12 CHa (Si)
1.00 S 18 CHs (Si) Composition
3.81 S 12 CHs Ca2Hs50010SI2
4.63 S 4 CH:>
7.28 S 4 Aromatic

Sy-Si (1.9 g, 6.1 mmol, 2.2 eq) and ethylene glycol (0.172 g, 2.76 mmol, 1 eq) were dissolved in dry DCM (30 mL, 0.1 M) and added to a

flame dried Schlenk under nitrogen. DPTS (0.37 g, 1.24 mmol, 0.45 eq) and DCC (1.31 g, 6.4 mmol, 2.3 eq) were added sequentially and allowed

to stir at RT overnight. Upon consumption of starting material by TLC, the reaction mixture was diluted with hexanes and filtered to remove DCU

and concentrated to yield a pure white solid (1.01 g, 56% vyield).
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Sy Linker
~o 13C-NMR (400 MHz, HRMS
HO CDCl3) (ESI)
0 | O (ppm) + Assignment | Calc. Mass
56.52 CHs 422.12 amu
0 " © 62.72 CHz
o) 106.87 Aromatic Calc.
OH 120.84 Aromatic [M-H]
0 139.54 Aromatic | 421.12 amu
146.75 Aromatic
166.23 CcO Found
!H-NMR (400 MHz, CDCl5) [M - H]
do (ppm) Mult. (J)  Int. Assignment 421.11203
3.91 S 12 CHs amu
4.65 S 4 CH>
5.91 S 2 OH Composition
7.32 S 4 Aromatic C20H22010

TBAF (1 M in THF) (4.66 mL, 4.66 mmol, 3 eq) and AcOH (1.06 mL, 18.6 mmol, 12 eq) were dried over sieves for two h. Si-Sy-Si (1.01 g,
1.55 mmol, 1 eq) was dissolved in dry THF (15 mL, 0.1 M) in a flame dried Schlenk flask under nitrogen. TBAF and AcOH were combined added
dropwise at 0°C, allowed to warm to RT and stir overnight. Upon consumption of starting material by TLC, the reaction mixture was diluted with
brine and washed with EtOAc 3x, the combined organic layers were dried over MgSOa, concentrated, and crude solid was purified via column

chromatography (silica, EtOAc/hexanes) to yield a white solid (0.6 g, 76 %).
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Si-LGL-Sy-LGL-Si

By 3C-NMR (400 MHz, HRMS (ESI)
ot o LT coch)
XS‘_/O&’O o OJLO e § 7 S (ppm) + Assignment Calc. Mass
BOA NS 5.22 CHs (Si) 1,054.39 amu
-4.84 CHs (Si)
'H-NMR (400 MHz, CDCls) ggg CCH ES%) [Mci—k;r
dd (ppm) Mult. ) Int.  Assignment 21.46 CHa (L) 1,055.39 amu
0.12 S 6 CHs (Si) 56.47  CHs(MeO) Found
0.91 S 18 t-Bu (S1) 6051  CH;(Gy) [M + H]*
1.48 d (6.8) 6 CHs (L1) 62.99 CH (L) 1,055.40008 amu
1.71 d(7.1) 6 L2 (CHs) 68.18  CH, (Linker)
3.83 s 12 CHs (Linker) 69.08 CH (L) Composition
4.46 q(6.8) 2 L1 (CH) 106.52 Aromatic CagH70022Si2
4.70 m 6  CHz (G, Linker) | 128.12 Aromatic
4.84 d (16) 2 G1 132.24 Aromatic
5.54 q(7.1) 2 L2 (CH) 152.15 Aromatic
7.31 S 4 Aromatic (Linker) | 165.73 CO
166.73 CO
167.57 CO
173.54 CO

LGL-Si (1.085 g, 3.24 mmol, 2.3 eq) was dissolved in dry DCM (35 mL, 0.1 M), and added to a flame-dried vial under nitrogen. Sy linker

(0.60 g, 1.41 mmol, 1 eq), DPTS (0.19 g, 0.65 mmol, 0.45 eq) and DCC (0.68 g, 3.3 mmol, 2.3 eq) were then added and allowed to stir at RT

overnight. Upon consumption of starting material by TLC, the reaction mixture was filtered to remove DCU, washed with sodium bicarbonate 3x,

dried over MgSO4 and concentrated to yield a pure white solid (1.5 g, 99% yield).
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LGL-Sy-LGL
7 ] B3C-NMR (400 MHz, HRMS (ESI)
PSP Ao o cociy
o d_oo I ﬁo Lok ) i d (ppm) + Assignment Calc. Mass
LY YR Y 17.21 CHs (L) 826.22 amu
- 20.48 CHs (L)
IH-NMR (400 MHz, CDCl) o Cgﬁlz('zﬂgf))) [M%]*
dd (ppm) Mult. (J) Int.  Assignment 66.95 CH (L) 82722 amu
151 d (6.8) 6 CHs (L1) 68.37 CH2 (Linker)
1.71 d(7.1) 6 CHs (L2) 69.30 CH (L) Found
2.73 d@s 2 OH 106.50 Aromatic [M + HJ*
3.82 S 12 CHs (Linker) 128.17 Aromatic 827.22794 amu
4.42 m 2 CH (L1) 132.17 Aromatic
4.67 s 4 CHa (Linker) 152.13 Aromatic Composition
4.75 d (16) 2 CHz (Gy) 165.70 CO Ca6H12022
4.84 d(6) 2 CH; (Gy) 166.47 co
5.53 q7.1) 2 CH (L2) 167.47 CcO
7.31 S 4 Aromatic (Linker) | 175.07 CO

AcOH (1.29 mL, 22.7 mmol, 16 eq) and TBAF (1 M in THF) (4.3 mL, 4.3 mmol, 3 eq) dried over activated sieves for two h. Si-LGL-Sy-

LGL-Si (1.5, 1.42 mmol, 1 eq) was dissolved in dry THF (25 mL, 0.04 M) in a flame dried Schlenk flask under nitrogen. AcOH and TBAF were

added dropwise at 0°C, allowed to warm to RT and stir for 24 h. An additional equivalent of TBAF was added and allowed to stir for two more h.

Upon consumption of starting material by TLC, the reaction mixture was then diluted with brine and extracted with EtOAc 3x, the combined

organic layers were washed with brine 3x, dried over MgSO4 and concentrated. The crude solid was then purified via column chromatography

(silica, EtOAc/hexanes) to yield a white solid (0.747 g, 64% yield).
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BLGL-Sy-LGLB

o~ ui §oui g 13C-NMR (400 MHz, HRMS (ESI)
| 0 /\/‘ﬁ(éi IWAOJ(b ﬁfo)sb\ CDCls)
o o | i d (ppm) + Assignment Calc. Mass
YT %IPX 1696  CH; 962.27 amu
17.23 CHs
38.73  CHa(Linker) Calc.
- +
TH-NMR (400 MHz, CDCly) oo Gl |
dd (ppm) Mult. JHz) Int.  Assignment 63.02 CH, '
1.59 d (7) 6 L1 (CHs) 6858 CH Found
3.19 m 4 B (CHy) 10655  Aromatic | 963.28008 amu
3.83 s 12 Linker (CHs) 119.12  Aromatic
4.66 s+d 6  Linker (CH2) +G1 | 12818  Aromatic Composition
(CHy) 129.75 Aromatic Ca4Hs0024
4.92 d (16) 2 G1 (CH2) 132.25 Alkene
5.21 m 6 L1 (CH)+B (CH.) |152.18 Alkene
5.53 q(7) 2 L, (CH) 165.74 co
5.94 m 2 B (CH) 166.48 co
7.31 S 4 Linker (Aromatic) | 167.55 CO
170.26 CcO
171.02 CcO

LGL-Sy-LGL (0.74 gg, 0.90 mmol, 1 eq) was dissolved in dry EtOAc (10 mL, 0.1 M) in an oven dried vial under nitrogen. DPTS (0.121 g,

0.41 mmol, 0.45 eq) and DCC (0.56 g, 2.7 mmol, 3 eq) were added sequentially. Butenoic acid (0.232 g, 2.7 mmol, 3 eq) was then added

dropwise and allowed to stir at RT overnight. Upon consumption of starting material by TLC, the reaction mixture was diluted with hexanes,

washed with sodium bicarbonate 3x, dried over MgSO4 and filtered to remove DCU and drying agent, concentrated, and crude oil was purified

via column chromatography (silica, EtOAc/hexanes) to yield a colorless oil (612 mg, 71% yield).
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Cyclic Sy Monomer

o 3C-NMR (400 MHz, HRMS (ESI)
(0]
o , CDCly)
g o 0 (ppm) + Assignment Calc. Mass
\, tikr - )P 16.68 CHs (L) 934.24 amu
\ fzé ““““ \ 16.91 CHs (L)
o o— o 32.63 CH: (Linker) Calc.
_ngzo Glgzo 37.28 CH; (B) [M + H]*
5 5 56.27 CHs (Linker) 935.24 amu
o~s, Osz' 60.77 CH2(G)
Q. » o o ‘ 62.66 CH (L) Found
SR P - 68.42 CH (L) [M + H]*
° B/ 69.08  CHa(Linker) | 935.25000 amu
T 106.38 Aromatic
H-NMR (400 MHz, CDCls) 12444  Alkene (Cis) | Composition
do (ppm) Mult. JHz)  Int. Assignment 125.65 Alkene CarHa6024
157 d(7) 6 CHs (L) 128.04 Aromatic
171 d(7) 6 CHs (L2) 132.13 Aromatic
3.19 m 4 CHz (B) 152.02 Aromatic
3.81 S 12 -OCHeg (Linker) 165.43 CcO
4.69 S 6 CH> (Linker) 166.15 CO
4.75 d (16) 2 CH2 (G1) 167.14 Co
4.86 d (16) 2 CH; (G1) 169.77 co
5.24 q(7) 2 CH (L1) 170.49 CO
5.52 q(7) 2 CH (L2)
5.76 m 1.6 CH (B) Trans
5.83 m 0.4 CH (B) Cis
7.30 S 4 Aromatic

BLGL-Sy-LGLB (610 mg, 0.634 mmol, 1 eq) was dissolved in dry DCM (630 mL, 0.001M) in a flame-dried Schlenk flask under nitrogen.

A stock solution of Grubbs 2 (54 mg, 0.063 mmol, 10 mol%) in dry DCM was added and allowed to stir at RT overnight. Upon consumption of

starting material by TLC, reaction mixture was quenched by addition of excess ethyl vinyl ether and stirring for 10 additional min. The reaction

mixture was then concentrated and the crude solid was purified via column chromatography (silica, EtOAc/hexanes) to yield a brown solid (470

mg, 79% vyield).
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Poly(Sy)
3C-NMR (500 MHz, CDCl3) | HRMS
a1 La g (ESI)
b I /\/O\Ké[ fo)& f")%\ 0 (ppm) + Assignment Mn
by SO j@i e LT 16.91 CHa (L) 25,242 Da
O Nl 17.18 CHs (L)
37.40 CH: (B)
TH-NMR (500 MHz, CDCl3) o Megk'l('zg”;er) 5
6 (ppm) Mult. (J) Int. Assignment 62.97 CHo (2Lin|ier) '

1.57 d(6.8 6 CHs (L) 68 59 CH(L)
1.70 d(6.8) 6 CHs (L) 60.21 CH (L)
3.18 m 4 CH (Linker) 106.56 Aromatic
3.82 S 12 MeO- (Linker) 124.40 CH (B Cis)
4.65 m 6 CHz (Gy, Linker) 12582  CH (B Trans)
4.90 d (16) 2 CH2 (Gy) 128.16 Aromatic
5.17 m 2 CH (L) 132.25 Aromatic
551 m 2 CH (L) 152.17 Aromatic
5.72 m 14 CH (B Trans) 165.68 CO
5.81 m 0.6 CH (B Cis) 166.43 co
7.29 S 4 Aromatic 167.47 CO

170.16 co

Cyclic Sy Monomer (110 mg, 0.118 mmol, 1 eq.) was weighed in a flame dried 1 mL vial under nitrogen. A stock solution of Grubbs 11 (1
mg, 0.0012 mmol, 1 mol%) in dry THF (5.8 mg/mL, 0.17 mL, 0.7 M) was added and the vial was shaken at RT for 4 h. The reaction mixture
was quenched by the addition of excess ethyl vinyl ether and vortexing. Solution was concentrated to yield a crude solid polymer, which was

reprecipitated into a stirring solution of MeOH and filtered to collect pure polymer as a brown solid (45 mg, 41% vyield).
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2.9 EEG LINKER CONTATINING COMPOUNDS AND PRECURSORS

87

Bn-LGLGL-Si

I3C-NMR (400 HRMS (ESI)
MHz, CDCly)
d (ppm) + Calc. Mass
Si L Gi L Gy L Bn Assignment 554.22 amu
-4, i alc.
XSKO/'\H/O\)J\O/H/O\)J\O/H/O 1691 L (CHa) [M + HJ*
U i 4 1840 L (CHs) | 555.22 amu
' " ' ' " ' ‘ ''| 2147 L (CHs)
25.80 Si (t-Bu) Found
60.56 G (CHa) [M + H]*
60.95 G (CH2) | 555.22634 amu
67.37 Bn (CH>)
68.16 L (CH) Composition
TH-NMR (400 MHz, CDCly) ggg t Egm CasHas0uSl
dd (ppm) Mult. (J) Int.  Assignment 128‘ 29 Bn (CH)
0.08 S 3 Si (Me) 12862 Bn (CH)
0.10 s 3 Si (Me) 128.75 Bn (CH)
0.90 s 9 Si (t-Bu) 13520 Bn (CH
1.46 d (6.8) 3 L1 (CHs) 166.63 CcO
1.52 d(72 3 L2 (CHs) 16701 GO
1.58 d(7.2) 3 L3 (CH3) 169.59 CO
4.44 q(6.8) 1 L1 (CH) 169.93  CO
4.75 m 4 G1 (CH3), G2 (CH2) | 173.54 CO
521 m 4 L2 (CHg), Ls (CH), Bn
(CHy)
7.34 m 5 Bn (Aromatic)

Bn-LG (0.86 g, 3.61 mmol) and LGL-Si (1.15 g, 3.44 mmol) were dissolved in dry DCM and added to a flame dried 100 mL Schlenk under

nitrogen. DPTS (0.21 g, 0.7 mmol) and DCC (0.80 g, 3.8 mmol) were added to the reaction mixture sequentially through a funnel. The reaction

mixture was allowed to stir overnight under nitrogen. Upon consumption of starting material by TLC, the reaction mixture was diluted with hexanes

and filtered to remove DCU. The filtrate was then concentrated in vacuo to yield a colorless oil (1.776 g, 93% yield).
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LGLGL-Si

13C-NMR (400 MHz, HRMS
CDCls) (ESI)
o (ppm) + Calc. Mass
o o Assignment 464.17 amu
\Séoj\L[‘(OJOJ\T%OJOJ\FOH 521 Si
>f < @ -4.84 Si Calc.
© ° © 1681  L(CHs) | [M+H]'
16.91 L (CHs) | 465.17 amu
1841 L (CHa)
21.47 SI Found
25.81 Si [M + HJ*
dd (ppm) Mult. (J)  Int.  Assignment 68.19 L (CH) | amu (F“'”US
0.08 s 3 Si (Me) ggii t Egm Si)
090 X X Ssil((t'-\geu)) 16663 ~ CO | Composition
' 167.05 Cco C19H32011Si
1.46 d6.8 3 L1 (CHa) 160 66 o0
1.56 d(7.2) 3 L, (CH3) 17359 cO
1.59 d (7.2) 3 L3 (CHS) 174.46 CO
4.44 q(6.8) 1 L1 (CH)
4.65 d (16) 1 G1 (CHy)
4.66 d (16) 1 G2 (CHy)
4.81 d (16) 1 G1 (CHy)
4.87 d (16) 1 G2 (CHy)
5.20 q(7.2) 1 L, (CH3)
5.26 q(7.2) 1 L3 (CH3)

Bn-LGLGL-Si (1.7 g, 3.1 mmol) and Pd/C (0.17 g, 10 wt%) were dissolved in EtOAc (30 mL, 0.1 M) in a flame dried Schlenk flask and

89

allowed to stir overnight at RT under 1 atm H2. Upon consumption of starting material by TLC, the reaction mixture was filtered over celite and

concentrated in vacuo to yield a colorless oil (1.43 g, 99% yield).
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Si-LGLGL-EG-LGLGL-SIi

3C-NMR (400 MHz, | HRMS (ESI)
CDCls)
o (ppm) + Assignment | Calc. Mass
B . L -5.18 Si 998.38 amu
X\/ Ao AL Jﬁ(wwfﬂvvkv\* 481 Si
: s o s ¢ 6 16.95 L (CHs) Calc.
18.43 L (CHa) [M+H]"
2150 L (CHs) 999.39 amu
TH-NMR (400 MHz, CDCly) éggg g'(CH) Found
do (ppm) Mult. (J) Int. Asgignment 60:97 G(CHz) [M + HJ*
0.08 s 3 Si (Me) 6450 Linker (CHz) | 999.38999
0.10 s 3 Si (Me) 68.19  Linker (CH) amu
0.90 s 9 Si (t-Bu) 68.88 L (CH)
1.45 d (6.8) 3 L1 (CHy) 69.13 L (CH) Composition
1.52 d (7.2) 3 L (CH3) 69.159 L (CH) Ca2H70023Si2
1.58 d (7.2) 3 Ls (CHs) 166.66 CO
3.68 t (4.9) 4 Linker (CH2) | 167.03 CO
4.29 m 4 Linker (CH2) 169.63 CO
4.44 q(6.8) 1 L1 (CH) 170.06 CO
4.65 d (16) 1 G1 (CH2) 17356 CO
4.66 d (16) 1 G2 (CH2)
4.80 d (16) 1 G1 (CH2)
4.86 d (16) 1 G2 (CH2)
5.17 q(7.2) 1 L2 (CHa)
5.26 q(7.2) 1 Ls (CHa)

Diethylene glycol was dried over sieves for two h. LGLGL-Si (1.43 g, 3.07 mmol, 2.2 eq) was dissolved in dry DCM (8 mL, 0.4 M) in

flame-dried vial under nitrogen. Dry diethylene glycol (0.149 g, 1.40 mmol, 1 eq), DPTS (0.185 g, 0.63 mmol, 0.45 eq) and DCC (0.664 g, 3.2

mmol, 2.3 eq) were then added sequentially and allowed to stir at RT overnight. Upon consumption of starting material by TLC, the reaction

mixture was diluted with hexanes and filtered to remove DCU, concentrated and crude oil was purified via column chromatography (silica,

EtOAc/hexanes) to yield a colorless oil (1.022 g, 73% vyield).
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LGLGL-EG-LGLGL

BBC-NMR (400 MHz, | HRMS (ESI)
CDCls)

d (ppm) + Assignment | Calc. Mass

e L 16.92 L (CHs) 770.21 amu
oo A o A oo Ao A e A 1604 L (CHs)
° ° ° ° ° ° 20.48 L (CHs) Calc.
61.01 Gy, G2(CHz) | [M+H]
1 64.54 Linker (CHy) | 771.21 amu
dd (ppm) Mult. (J) Int. Assignment 68.87 L (CH) Found
1.49 d (6.8) 3 L1 (CHs) 69.32 L (CH) [M + H]*
1.53 d(7.2) 3 L2 (CHas) 69.63 L (CH) 771.21900
1.60 d(7.2) 3 Ls (CHs) 166.64 Co amu
2.78 d (5.4) 2 L1 (OH) 166.78 cO
3.68 t(4.9) 4 Linker (CHz) | 169.54 co Composition
4.29 m 4 Linker (CH2) 170.08 CO C30H42023
4.41 qd (6.8,5.4) 1 L1 (CH) 175.08 co
4.67 d (16) 1 G1 (CHy)
4.73 d (16) 1 Gz (CH2)
4.86 m 1 G1 (CHy), G2
(CH>)

5.17 q(7.2) 1 L, (CHa)
5.27 q(7.2) 1 L3 (CHa)

AcOH (0.93 mL, 16.3 mmol, 16 eq) and TBAF (1 M in THF) (3.06 mL, 3.06 mmol, 3 eq) were dried over activated sieves for 2 h. Si-

LGLGL-EG-LGLGL-Si (1.02 g, 1.02 mmol, 1 eq) was dissolved in dry THF (25 mL, 0.04 M) in a flame dried Schlenk flask under nitrogen.

AcOH and TBAF were added dropwise at 0°C, allowed to warm to RT and stir for 24 h. An additional equivalent of TBAF was added and

allowed to stir for 2 more h. The reaction mixture was then diluted with brine and extracted with EtOAc 3x, the combined organic layers were

washed with brine 3x, dried over MgSO4 and concentrated. The crude oil was then purified via column chromatography (silica, EtOAc/hexanes)

to yield a white solid (493 mg, 63% yield).
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BLGLGL-EG-LGLGLB

3C-NMR (400 MHz, | HRMS (ESI)
CDCly)
o (ppm) + Assignment | Calc. Mass

e L, 16.88 L (CHs) 906.26 amu

M%Ag(wkﬁwwfﬂvfﬂvfﬂw 16.92 L (CHs)

o ° ° ° ° ° 16.93 L (CHs) Calc.

60.81 G (CHy) [M + H]*
: 6097  G(CH) 907.27 amu
H-NMR (400 MHZ, CDC|3) : 64.47 Linker (CHZ)

dd (ppm) Mult. (J) Int. Assignment 64.49  Linker (CHy) Found
1.52 d (6.8) 3 L1 (CHs) 68.53 B (CH2) [M + H]*
1.57 d(7.2) 3 L2 (CHs) 68.84 L (CH) 907.27152
1.59 d(7.2) 3 Ls (CHa) 69.22 L (CH) amu
3.18 m 4 B (CH>) 69.56 L (CH)

3.68 t(4.9) 4 Linker (CH2) | 119.11 B (CH>) Composition
4.29 m 4 Linker (CH>) 129.71 B (CH) C3sHs0025
4.63 d (16) 1 Gi1 (CHy) 166.60 CO
4.64 d (16) 1 G2 (CH2) 166.70 co
4.86 d (16) 1 G1 (CHo) 169.55 Co
4.88 d(16) 1 G2 (CH2) 170.24 CO
5.21 m 10  Li(CH), L, |170.99 CO
(CH), Ls (CH), B

(CH>)

5.92 m 2 B (CH)

LGLGL-EG-LGLGL (485 mg, 0.63 mmol, 1 eq) was dissolved in dry DCM (10 mL, 0.05 M) in an oven dried vial under nitrogen. DPTS

(84 mg, 0.28 mmol, 0.45 eq) and DCC (0.39 g, 1.89 mmol, 3 eq) were added sequentially. Butenoic acid (0.165 g, 1.89 mmol, 3 eq) was then

added dropwise and allowed to stir at RT overnight. Upon consumption of starting material by TLC, the reaction mixture was diluted with

hexanes, washed with sodium bicarbonate 3x, dried over MgSO4 and filtered to remove DCU and drying agent and concentrated. Crude solid

was purified via column chromatography (silica, EtOAc/hexanes) to yield a colorless oil (549 mg, 96% yield).
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Cyclic EEG Monomer

97

B3C-NMR (400 MHz, HRMS (ESI)
Linker 0] CDC|3)
O/\/O\/\O)LS"“N o (ppm) + Assignment Calc. Mass
Ly S o 16.70 L (CHs) 878.23 amu
\/KO GZ\E 5 1673 L (CHs), L (CHs)
OO o 37.35 B (CH>) Calc.
j/G2 {zg 60.79 G (CHy) [M+H]
0 g 60.86 G (CHy) 879.23 amu
o)%z %o 6439  Linker (CH2)
o o o O 68.44 Linker (CH>) Found
G}E j/Ll 68.70 L (CH) [M + H]*
o o 69.09 L (CH) 879.23971
Ju o 5 69.50 L (CH) amu
1 O /
07 > Mo 125.67 B (CH)
:0 166.50 co Composition
166.51 (6{0) C36H46025
169.36 CO
169.89 CO
IH-NMR (400 MHz, CDCls) 169.92 co
170.61 CO
dd (ppm) Mult. (J) Int. Assignment
1.52 d (6.8) 3 L; (CHs)
1.54 d(7.2) 3 L, (CHs)
1.57 d(7.2) 3 L3 (CHa)
3.16 m 4 B (CH>)
3.68 m 4 Linker (CHy)
4.30 m 4 Linker (CHy)
4.70 m 4 G1 (CHy), G1 (CHy)
4.81 d (16) 2 G1 (CHy)
4.83 d(16) 2 G2 (CH2)
5.21 m 6 L1 (CH), Lz (CH), Ls
(CH)
5.78 m 2 B (CH)

BLGLGL-EG-LGLGLB (500 mg, 0.55 mmol, 1 eq) was dissolved in dry DCM (550 mL, 0.001M) in a flame-dried Schlenk flask under
nitrogen. A stock solution of Grubbs 2 (51 mg, 0.055 mmol, 10 mol%) in dry DCM was added and allowed to stir at RT overnight. Upon
consumption of starting material by TLC, reaction mixture was quenched by addition of excess ethyl vinyl ether and stirring for 10 additional min.
The reaction mixture was then concentrated and the crude solid was purified via column chromatography (silica, EtOAc/hexanes) to yield a thick

brown oil (400 mg, 83% yield).
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Poly(EEG)

3C-NMR (400 MHz, | HRMS (ESI)
CDCls)
0 (ppm) + Assignment Mhn
L Lo I luo I 1o, COUUSUYSS 16.80 L (CHa) 27,178 Da
SE0 SO0 B0 S 58 S S St Ml I tr Y <
60.74 G (CHy) 9]
60.89 G (CH>) 1.25
1 64.39 Linker (CHy)
dé (ppm) Mult. (J) Int. Assignment 68.77 L (CH)
1.53 m 12 CHs (Lu2i3) 69.14 L (CH)
3.15 m 4 CHz (B) 69.50  Linker (CH,)
3.65 m 4 CH2 (Linker) 124.34 B (CH Cis)
4.26 m 4 CH2 (Linker) 125.76 B (CH Trans)
4.61 d (16) 2 CH:2 (G) 166.53 CO
4.62 d (16) 2 CH2 (G) 166.62 CO
4.84 d (16) 2 CH; (G) 169.45 co
4.86 d(16) 2 CH: (G) 169.92 CO
5.17 m 10 CH (Lus213) 170.10 CO
5.69 m 1.5  CH (B Trans) 170.81 co
5.78 m 0.5 CH (B Cis)

99

Cyclic EEG Monomer (104 mg, 0.118 mmol, 1 eq.) was weighed in a flame dried 1 mL vial under nitrogen. A stock solution of Grubbs I1 (1

mg, 0.0012 mmol, 3 mol%) in dry DCM (5.8 mg/mL, 0.17 mL, 0.7M) was added and the vial was shaken for 4 h. The reaction mixture was

quenched by the addition of excess ethyl vinyl ether and vortexing. Solution was concentrated to yield a crude solid polymer, which was

reprecipitated into a stirring solution of MeOH and filtered to collect pure polymer as a brown solid (84 mg, 81% yield).
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