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Screening Oxidation Conditions

Entry 1 — Swern Oxidation
@COH (COCl),, DMSO, DCML @CHO
OH then NEts, -78 °C — rt CHO

4 5

To a round bottom flask charged with a magnetic stir bar was added oxalyl

chloride (0.34 mL, 4 mmol, 2.2 equiv) and dichloromethane (4.5 mL). The reaction

mixture was cooled to —78 °C and a solution of dimethylsulfoxide (0.57 mL, 8 mmol, 4.4

equiv) in dichloromethane (1.1 mL) was added dropwise via syringe. After 10 min, a

solution of 1,2-benzenedimethanol (4) (250 mg, 1.8 mmol, 1 equiv) and the internal

standard (1,3,5-triisopropylbenzene; 42 mg, 0.21 mmol) in 1:1 DCM-DMSO (0.5 mL)

was added dropwise. After 30 min, triethylamine (4.5 mL, 32 mmol, 18 equiv) was

added slowly to the reaction mixture, which was subsequently warmed to room

temperature over 1 h, then took an aliquot from the reaction mixture, concentrated, and

analyzed by '"H NMR (Figure S1).
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Figure S1. 'H NMR for the oxidation of 4 to 5 using Swern oxidation conditions.

Entry 2 — IBX Oxidation

H
QS e CLL
OH EtOAc-acetone, 80 °C CHO

4 5

To a round bottom flask charged with a magnetic stir bar and a reflux condenser
was added 2-iodoxybenzoic acid (1.5 g, 5.4 mmol, 3 equiv) and ethyl acetate (75 mL). A
solution of 1,2-benzenedimethanol (4) (250 mg, 1.8 mmol, 1 equiv) and the internal
standard (1,3,5-trimethoxybenzene; 100 mg, 0.6 mmol) in acetone (5 mL) was added, and
the reaction was heated to 80 °C. After 6 h, the reaction was cooled to room temperature,

and an aliquot was taken, concentrated and analyzed by "H NMR (Figure S2).
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Figure S2. 'H NMR for the oxidation of 4 to 5 using IBX.

Entry 3 — Barium Manganate Oxidation
% —
OH DCM, rt CHO

4 5

To a round bottom flask charged with a magnetic stir bar was added 1,2-
benzenedimethanol (4) (250 mg, 1.8 mmol, 1 equiv) and dichloromethane (25 mL).
Barium manganate (3.8 g, 15 mmol, 8 equiv) was added, and the reaction was stirred at
room temperature. After 16 h, the reaction was diluted with dichloromethane (25 mL),
then filtered through Celite. The solid filter cake was washed with dichloromethane (2 x
25 mL). The resulting filtrate was concentrated to give 220 mg of solid. Analysis of the
solid by '"H NMR (Figure S3) showed a ratio of 1,2-benzenedicarboxaldehyde to

phthalide of 2:5.
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Figure S3. 'H NMR for the oxidation of 4 to 5 using BaMnO,.

Entry 4 — PDC Oxidation

CHO
O —— X
OH DCM, rt CHO

4 5

To a round bottom flask charged with a magnetic stir bar was added potassium
dichromate (2.7 g, 7.2 mmol, 4 equiv) and dichloromethane (57 mL). A solution of 1,2-
benzenedimethanol (4) (250 mg, 1.8 mmol, 1 equiv) and the internal standard (1,3,5-
trimethoxybenzene; 100 mg, 0.6 mmol) in dichloromethane (11 mL) was added, and the
reaction was stirred at room temperature. After 6.5 h, an aliquot was taken from the

reaction mixture, concentrated, and analyzed by '"H NMR (Figure S4).
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Figure S4. "H NMR for the oxidation of 4 to 5 using PDC.
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Entry 5 — Manganese Dioxide Oxidation
OH DCM, rt CHO

4 5

To a round bottom flask charged with a magnetic stir bar was added 1,2-
benzenedimethanol (4) (250 mg, 1.8 mmol, 1 equiv) and dichloromethane (25 mL).
Manganese dioxide (1.75 g, 20 mmol, 11 equiv) was added, and the reaction was stirred
at room temperature. After 72 h, the reaction was filtered through Celite. The solid filter
cake was washed with dichloromethane (2 x 25 mL). The resulting filtrate was

concentrated. The standard (1,3,5-trimethoxybenzene; 100 mg, 0.6 mmol) was added,

and the mixture was analyzed by '"H NMR (Figure S5).

S6



ppm

——10.4956
10.0847
7.9361
7.8991
7.8744

ll~ 7.7628
7.7030
7.6797
7.6552
5921

5416

— 2.1386
— 1.2571
— 0.8582
0.0006

- .
OH DCM, rt CHO
4 5
L 2
standard
product “ ﬁ ;I ‘{‘ ‘ ;l
I |
_J;.% ,‘” vt Mi;, _.JI . PAWY U NJ} A A A

tegral
1.000
0.360 —
1.285
738_—
1.408 // P
.510/ S
13;§§ﬁ/fé?
2.006//
1.128/
0.847 7
10.277__
32.233

ppm 10 8

o
:
.
o

Figure S5. '"H NMR for the oxidation of 4 to 5 using MnO,.

Entry 6 — Oxoammonium Oxidation

CCOH TEMPO, KBr, NaOCl, NaHCO, ©:CHO
OH DCM-water, 10 °C

CHO
4 5

To a round bottom flask charged with a magnetic stir bar was added 1,2-
benzenedimethanol (4) (250 mg, 1.8 mmol, 1 equiv), the internal standard (1,3,5-
trimethoxybenzene; 100 mg, 0.6 mmol), TEMPO (3 mg, 0.018 mmol, 0.01 equiv),
potassium bromide (22 mg, 0.18 mmol, 0.1 equiv) and dichloromethane (6 mL). The
reaction mixture was cooled to 10 °C. A solution of 0.87 M aqueous sodium
hypochlorite (5 mL, 4.4 mmol, 2.4 equiv) was buffered by adding sodium bicarbonate

(85 mg, 1.0 mmol), then added to the reaction mixture dropwise via syringe filter. After
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15 min, the organic layer of the reaction was separated, dried over sodium sulfate, then

concentrated and analyzed by 'H NMR (Figure S6).
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Figure S6. 'H NMR for the oxidation of 4 to 5 using oxoammonium oxidation conditions.

Solution Phase Stability Studies

Table S1. Percent degradation of 7.0 mM solutions of polymers 6 (M,, = 14 kDa), 7 (M,, = 34 kDa), 8 (M,,
=16 kDa), 9 (M,, = 14 kDa), 10 (M,, = 30 kDa) and 11 (M,, = 24 kDa) in THF-dg after 6 d.

Polymer Integration of Monomer Integration of Standard % Degradation
6 2 23 18
6 2 1.885 22
6 2 2.17 19
7 2 3.1 5
8 2 748 0
9 2 54.46 1
10 2 67.3 0
11 2 403.1 0
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Acid Stability Studies

Table S2. Percent degradation of 5.2 mM solutions of polymers 7 (M,, = 34 kDa), 8 (M,, = 39 kDa), 10 (M,,
=30 kDa), and 11 (M, =21 kDa) in THF-ds and in the presence of 100 equiv of benzoic acid after 6 d.

Polymer Integration of Monomer Integration of Standard % Degradation
7 2 1 23
7 2 0.65 35
7 2 0.73 31
8 2 0.6 31
10 2 23.66 1
11 2 37.14 2

Dose-Dependent Response of PCI,PA to Pd(0)

Table S3. Depolymerization of polymer 10 (M, = 30 kDa) in response to increasing concentrations of
Pd(0).

[Pd(0)] (mM) Integration of Monomer Integration of Standard % Depolymerization
0 2 581.43 1
0.16 2 6.62 45
0.41 2 4.00 75
0.82 2 3.33 90
1.2 2 3.18 94
1.6 2 3.21 93

Table S4. Depolymerization of polymer 11 (M, = 21 kDa) in response to increasing concentrations of
Pd(0).

[Pd(0)] (mM) Integration of Monomer Integration of Standard % Depolymerization
0 0 3 0
0.16 2 470.63 1
0.41 2 161.91 3
0.82 2 277.62 2
1.2 2 409.59 1
1.6 2 148.4 3
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NMR Spectra
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Figure S7. 'H NMR spectrum of 6 (M, = 14 kDa).
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Figure S8. "H NMR spectrum of 7 (M,, = 34 kDa). This spectrum was previously reported in ref. 1, and is
reproduced here for the convenience of the reader.
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Figure S9. "H NMR spectrum of polymer 8 (M, = 16 kDa). This polymer was used for the stability study
under neutral conditions.
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Figure S11. 'H NMR spectrum of polymer 10 (M, = 30 kDa). This spectrum was previously reported in
ref. 1, and is reproduced here for the convenience of the reader.
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Figure S12. 'H NMR spectrum of polymer 11 (M, = 21 kDa). This polymer was used for the acid stability
study, and as the control polymer was evaluating the dose-dependent response of the polymer to Pd(0).

This spectrum was previously reported in ref. 1, and is reproduced here for the convenience of the reader.
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GPC Chromatograms
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Figure S13. GPC chromatogram of 6 (M,, = 14 kDa).
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Figure S14. GPC chromatogram of 7 (M,, = 34 kDa). This chromatogram was previously reported in ref.
1, and is reproduced here for the convenience of the reader.

S14



AMD39 204 Printed: Sunday, November 17, 2013 19:13:31
C: Documents and Scttings STP1 My Documents OmmSEC Data System 1 adilauro$ 2013-03-13_16:33:19_AMD39 204 01.vdt

&9
AN Me o _O0_\Oo_ Me
140.0- [\ \r
[ Me
_ 1200 f
E / ‘ n
100.0— / \ 8
M, = 16 kDa
E $00— RALSy ¢ —— m—— em———— = —
60.0- y
RI Vauh VA
400 S/
| I I | | [ [
00 20 40 60 80 100 120 140
Retention Volume (ml)
Multi-Detectors - Homopolymers © Results
Peak RV - ) 7557 600— Log Molecular Weight vx. Retention Volume
Mn - (Daltons) 16327
Mw - (Dalt 33533 5.70—
Mz - (Daltons) 53.634
Mp - (Daltons) 30443 5.40
Mw Mo 2054
Pervent Above Mw: 0 0.000 500
Percent Below Mw: 0 0.000
\V-(dlg) 0.0000 480 N
Rh - (nm) 0.000 N
Rg - (nm) No Cale 450 \\
Wt Fr (Peak) 1.000 \
Mark-Houwink a 0.000 4.20
Mark-Houwink logh. 0.000 \\
Branches 0.000 390 \
_Bnudl Freq. 0.000
RI Area - (mvml) 119.71 3.60— N\
U\ Area - (mvml) 000, N\
[RALS Arca - (myml) 58.01 3.30— \\
LALS Area - (myml) 23.64 \
VDP Area - (mvml) 0.00 3.00 T T T 1
6.0 7.0 $0 920 100
Sample Parameters  Ioput | Caleulated
Cone - (mg ml) 4100 0.000
Sample Recovery (%e) 0.000] 75847
o de - (ml g) 01850 0.0000 L15— WF ' dLog M. Log Molesular Weight
dAde - (ml g) 1.0000 0.0000 )
,,,,,,, 103
;,.-\mnumn \
| 092 \
CALIBRATIONO30713-0000 vem | 0.80— { |
1D39_204_01-CALIBRATIONO307 13-0000-0000 lim f
Mar 13,2013 - 16:33:19| 0.69
DMF
admin : Administrator 0.87—
adnun : Adminsstrator
Varian) 0461
Svstem 1
Flow Rate - (ml mun) 000 034
nj Volume - (ul) 00.0
Volume Increment - (ml) 0.00333 023
Detector Temp. - (deg €) 220
Column Temp. - (deg C) 25.0 o1 /
‘OmniSEC Build Number 359 S/ | |
0.00——== : Ma_ Mw Mz -— :
30 40 50 6.0

Figure S15. GPC chromatogram of 8 (M,, = 16 kDa). This polymer was used for the stability study under
neutral conditions.
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Figure S16. GPC chromatogram of 8 (M,, = 39 kDa). This polymer was used for the acid stability study
and for TGA measurements.
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Figure S17. GPC chromatogram of polymer 9 (M,, = 14 kDa).
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Figure S18. GPC chromatogram of polymer 10 (M, = 30 kDa). This chromatogram was previously
reported in ref. 1, and is reproduced here for the convenience of the reader.
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Figure S19. GPC chromatogram of polymer 11 (M, =24 kDa). This polymer was used for the stability
study under neutral conditions. This chromatogram was previously reported in ref. 1, and is reproduced
here for the convenience of the reader.

S19




2ndl43 15 Preted Suoday. Novemisy 17, 2013 190809
€ Dovumcnts and Settings STPL My Dovumconts OmasSEC Data Systom | adbauro? 20130701 2001513 and143 15 01\

A
»o S
I
900 /\
-~ LALS \\\—
- -~
T gm0 RS - — e e
! 720
g 630
\‘\
L T —— 0 — N\ ————————————————
._/
4501 - - - - - o il - - ]
00 20 60 20 1”2o 150 150 210 40 70 W0

Mudti-Ditoctons « Homopolymens - Rosults

Peak R\ - (ml) [ 1407 .00,
Ao « (Dalions ) 20,529
A« ( Dabons ) 2584 Ac o 0 o\rMe 480
M2 « (Daloss ) 3137
Nip - (Daltoas) 3674 Me 40
Mu Ma 1299 \
Peroost M Mw. 0 0 000 440 .
Poroont Bebom w0 0000 N
N-ag 00000 Cl Cl 4204 N
Kh - (nm) 0 000 n \
Ry - (am) No Cale 1 400 S—
Wit Fr (Peak) 1,000 —
Voo 3 0000 M, =21 kDa 380
Ao -Hheonwnd bogh 0 000
Boancthe 0.000 3601
Feanch Fi 0 000
RI \rea - () 75,90 340
U\ wea « (vl 0.00
RALS Area - (ammd) R 3.20
ALS Area - (maml) 1323
\NDP Area - (mvml) 0.00 300 T
ne 13o o 150 160 7o %0
Sample Paramsctens Ingut Cakulated
Sample Cons - (mgml) | $ M0, 0000 .
Sample Recorvery (*s) 0 000/ 78 66
da & - (md g 0.1%%0 0 0000 192 WF dLog M v Log Mokular Weight
A - ml gy 1 10000, 00000 N
: - - 173
Anncaten /
184~ |
ethod Fibe CALIBRATION 04231 30000 vom| 134
Lamats File ndld3 15 OLCALIBRATION 04211 10000-0000 lun
Date et ol 01, SO13- 30 1% 13 LS
Solvent DAME
Opsrator adoun - Ademinats doc 096 |
Cakul. Operator adenun - Adensnusts oo
Columa St Variaa| on-| v
Sydem Svdem |
Flow Rate - (ml min) 1.000 053
Ing \ obwene - (ul) $0.0
\ olume bocremnont « (md) 000333 038
Datector Temp - (deg C) 220
Cobuma Tomp - (dg ) 350 ol V
OmaSTC Dudd Nomber 3%
0.00-1 Ma Aw Mz N
10 40 S0

Figure S20. GPC chromatograms of polymer 11 (M, =21 kDa). This polymer was used for the acid
stability study and as the control polymer was evaluating the dose-dependent response of the polymer to
Pd(0). This chromatogram was previously reported in ref. 1, and is reproduced here for the convenience of
the reader.
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Figure S21. GPC chromatogram of polymer 11 (M,, = 17 kDa). This polymer was used for TGA
measurements. This chromatogram was previously reported in ref. 1, and is reproduced here for the
convenience of the reader.
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