Supporting Information for

Electron Donor-Acceptor Complex-Driven Strategy Enables
Initiation of Photoiniferter RAFT Polymerization from Amines,
Carboxylic Acids and Alcohols

Andrei A. Leushukou,®” Vladislav A. Badyoukov,* Maksim I. Hulnik,? Sergei V. Kostjuk®"

[a] A. A. Leushukou, V. A. Badyoukov, Dr. M. I. Hulnik
Research Institute for Physical Chemical Problems of the Belarusian State University, 14 Leningradskaya st.,
220006 Minsk, Belarus

E-mail: a.leushukou@gmail.com

[b] Dr. S. V. Kostjuk

Sorbonne Universite, CNRS, Institut Parisien de Chimie Moleculaire, Equipe Chimie des Polymeres, 4 place
Jussieu, 75252 Paris Cedex 05, France

E-mail: sergei.kostjuk@sorbonne-universite.fr




Table of Contents

1. General INfOrmMation .........ccueiiiiiiiiiiiiieee e 3
2. Synthesis of Starting Materials ..........cccceeeiiiiiieiiieee e 4
3. Synthesis of Chain-Transfer Agents Precursors ........ccceccvveeeeciieeeeciieeeeiiee e, 11
4. Synthesis of Katritzky SaltS.........cccceiviiiiiiiiiiiiiee e 16
5. Synthesis of Gly-Gly KS Reagent for Complex Amines and Alcohols
POLYMETIZATION. .....eiiiiiiiiie ittt st 21
6. Synthesis of N-Hydroxyphthalimide esters (NHPI esters) ...........cccceeeevveennnene. 25
7. Polymerization ProCedures ............ccooeiviiiniiiiiiiniiiiienie e 30
8. Characterization Data of Synthesized Polymers..........ccccoccevevveeniieicieenieenne, 37
9. MechaniStic StUAIES ......coccuiiiiiiiiiiieie e 114
10. Full Mechanistic Proposal............ccoociiiiiiiiiiiiiiie et 137
11. Comparison of Conventional Conjugation with CTA and EDA Complex-Driven
RAFT POlyMETIZAtiOn .....ccocuviiiiiiiiiiiiiieeiee ettt 139
12, RETETEICES ....eeiieiiiiiiieeiiie ettt ettt ettt eeaeeas 142
13. Spectral Data for Low-Molecular Weight Compounds............ccccccuveeeeevennnes 146
Starting Materials .........cooviiiiiiiiie e e e eare e 146
Chain-Transfer Agents PreCUISOTS ........cccvviiiiiiieriieeiieeeiie et 151
Pyridinium Salts ........cccviiiiiiiieeeee e 155
INHPT ESEEIS ....eeiiieniieciie ettt ettt ettt ettt et seae e beestaesnbeesseeenseesnaeenseens 172



1. General information

Materials

All solvents and commercial reagents were purchased from Sigma-Aldrich and TCI
Chemicals and used without further purification, unless otherwise noted. For organic
synthesis, solvents were distilled and dried before use by standard methods.! For
polymerization procedures, N,N-dimethylacetamide was distilled over CaH, and
stored over MS 3 A under Ar atmosphere. Methyl methacrylate, methyl acrylate, n-
butyl acrylate and 2-vinyl pyridine were distilled over CaH, under reduced pressure
and stored under Ar atmosphere at -30°C.

Methods

Flash column chromatography was performed on Merck silica gel (40-63 mesh)
using standard techniques. Thin layer chromatography (TLC) was accomplished by
using Silica gel 60 F254 plates and visualized using UV light, aqueous KMnOQOy,,
ninhydrin stain and phosphoromolybdic acid.

Size exclusion chromatography (SEC) analysis was undertaken on Ultimate 3000
Thermo Scientific apparatus equipped with Agilent PLgel 5 um MIXED-C (300 x
7.5 mm) column, one precolumn (PLgel 5 pm guard 50 %< 7.5 mm) and differential
refractometer (RI) detector. THF was eluted at a flow rate of 1.0 mL/ min at 30 °C.
The determination of molecular weight and polydispersity values was carried out
using a set of polystyrene standards with extremely low polydispersity (Polymer
Labs, Germany).

NMR spectra were recorded on Bruker Avance 500 MHz spectrometer at ambient
temperature. Chemicals shifts (d) are reported in parts per million (ppm) downfield
of tetramethylsilane with multiplicity (s = singlet, d = doublet, t = triplet, q = quartet,
hept = heptet, m = multiplet, bs = broad singlet, or combinations thereof). The
residual solvent signals were used as references for 'H and '*C NMR spectra (CDCl;:
on = 7.26 ppm, oc = 77.16 ppm). '°F NMR spectra are not calibrated by an internal
reference. Coupling constants (J) are quoted in Hertz (Hz).

The UV-visible measurement was performed using HR2000+ spectrophotometer
with a DH-2000 light source (Ocean Optics).

Photoluminescence spectra were recorded using Agilent Cary Eclipse
spectrofluorimeter.

Gas chromatography — mass spectrometry (GC-MS) analysis was performed on an
Agilent 8860 GC instrument using Astec CHIRALDEX B-DM (30 m x 0.25 mm)
column and mass selective detector Agilent 5977B.



2. Synthesis of Starting Materials

General Procedure A: Esterification of Amino Acids

O O

R . SocCl, R
OH + R“OH - OR?

NH, RT or 90 °C, Ar NH;Cl

R2= Et, Me or Bn

Ethyl and methyl esters:

A 50 mL round-bottom flask with a magnetic stirring bar was charged with amino
acid (1.00 eq., 3.00 mmol) and filled with Ar. Dry EtOH or MeOH (25 mL) was
added and the resulting suspension was cooled to 0 °C in an ice bath. Then, SOCI,
(5.00 eq., 15.00 mmol, 1.09 mL) was added in portions over 15 min. The resulting
solution was allowed to warm up to room temperature and stirred overnight. After
this, Et,O (150 mL) was added until turbidity appeared and the resulting suspension
was kept in a refrigerator at -20°C for a few hours to crystallize the product. The
precipitated product was filtered, washed with Et,0 (3 x 10 mL) and dried under
vacuum.

Benzyl esters:

A 50 mL round-bottom flask with a magnetic stirring bar was charged with amino
acid (1.00 eq., 3.00 mmol) and filled with Ar. Dry BnOH (25 mL) was added and
the resulting suspension was cooled to 0°C in an ice bath. Then, SOCI, (5.00 eq.,
15.00 mmol, 1.09 mL) was added in portions over 15 min. The resulting solution
was allowed to warm up to room temperature and heated at 90 °C for 7 h. After this,
the reaction mixture was cooled down to room temperature and Et,O (150 mL) was
added until turbidity appeared. The resulting suspension was kept in a refrigerator at
-20°C for a few hours to crystallize the product. The precipitated product was
filtered, washed with Et,O (3 x 10 mL) and dried under vacuum.

C“(PPh3)3BI’
This procedure was adapted from the literature.?

A 250 mL Erlenmeyer flask with a magnetic stirring bar was charged with MeOH
(100 mL) and heated to boiling. PPh; (4.25 eq., 22.40 mmol, 5.88 g) was slowly
added to the stirring MeOH. After the complete dissolution of PPh;, CuBr;, (1.00 eq.,
5.27 mmol, 1.88 g) was added in portions. No special precautions were taken for the
exclusion of air. Upon addition of the copper bromide, a white precipitate was
formed. After the completion of the addition, the contents were stirred for 10 min
and the flask was allowed to cool to ambient temperature. The precipitated product
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was filtered, washed with EtOH (3 x 25 mL), Et,0 (3 x 25 mL) and dried under
vacuum. The resulting white solid was dried under vacuum to give Cu(PPh;);Br
(4.26 g, 87 % yield, m.p. 162-164 °C).

5-(3”’-Trifluoroacetamidopropynyl) -2°’-deoxyuridine S2

T QS ONHTFA
! =
HN)‘]/ " NHTFA st AN
O)\N Pd(PPhs),, Cul, Et;N O)\N
HO - HO
O DMA, 50 °C. 17 h, Ar o) S2
OH 3n

2,2, 2-trifluoro-N-(prop-2-yn-1-yl)acetamide S1
This procedure was adapted from the literature.?

A 25 mL round-bottom flask with a magnetic stirring bar was charged with
propargylamine (1.00 eq., 5.00 mmol, 320 uL) and filled with Ar. Dry DCM (10
mL) was added and the solution was cooled to 0°C. A solution of trifluoroacetic
anhydride (1.00 eq., 5.00 mmol, 700 pL) in dry DCM (5 mL) was added dropwise.
The reaction mixture was allowed to warm up to room temperature and stirred
overnight. The mixture was poured into 15 mL H,O, the organic phase was
separated, and the aqueous phase was extracted with DCM (5 mL). The combine
organic phases were washed with 5 wt. % NaHCO; (3 x 10 mL), H,O (2 x 10 mL)
and brine (1 x 10 mL), dried over Na,SO, and concentrated under vacuum. The crude
product was purified by column chromatography on silica gel with dichloromethane
to give product S1 (430 mg, 57 % yield) as a colorless oil.

H NMR (500 MHz, CDCl3) 6 6.69 (bs, 1H), 4.15 (dd, J = 5.4, 2.6 Hz, 2H), 2.34 (t,
J=2.6 Hz, 1H).

YF NMR (470 MHz, CDCl;) 6 -75.87 (s).

'H and '°F NMR spectra are in agreement with those reported in the literature.’

5-(3’-Trifluoroacetamidopropynyl)-2 ’-deoxyuridine S2

This procedure was adapted from the literature with some deviations.*

A 10 mL Schlenk tube with a magnetic stirring bar was heated under vacuum with
a heat gun and backfilled with Ar. After this, 5-iodo-2’-deoxyuridine (1.00 eq., 0.565
mmol, 200.0 mg) was dissolved in dry DMA (5.00 mL). Pd(PPh;), (0.10 eq.,

56.501107 mmol, 65.3 mg), Et;N (2.00 eq., 1.129 mmol, 157.4 uL), S1 (2.50 eq.,
1.411 mmol, 213.3 mg) and Cul (0.20 eq., 0.113 mmol, 21.5 mg) were added
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sequentially. The mixture was stirred at 50 °C for 17 h, the solvent was evaporated,
and the residue was dissolved in mixture of DCM : EEOH =9 : 1 v/v (10 mL). K,CO;
(156 mg) was added and the reaction mixture was stirred at room temperature for 60
min. The resulting mixture was filtered through Celite pad, the solid was washed
with DCM : EtOH =1 : 1 v/v (10 mL), and the combined filtrates were evaporated.
The residue was purified by silica column chromatography (DCM : EtOH =9 : 1) to
give product S2 (131.0 mg, 59 % yield) as a yellow foam.

Note: DMA and Et;N used for this reaction were distilled and stored under Ar.

IH NMR (500 MHz, DMSO-d¢) 8 11.65 (bs, 1H), 10.06 (t, J = 5.6 Hz, 1H), 8.17 (s,
1H), 6.07 (t, J= 6.7 Hz, 1H), 5.23 (d, J= 4.2 Hz, 1H), 5.08 (t, J= 5.1 Hz, 1H), 4.23
~4.17 (m, 3H), 3.78 — 3.75 (m, 1H), 3.60 — 3.50 (m, 2H), 2.11 — 2.07 (m, 2H).

19F NMR (470 MHz, DMSO-dj) & -74.27 (s).

'H and 'F NMR spectra are in agreement with those reported in the literature.*

5-(3’’-aminopropynyl)-2’-deoxyuridine S3

Q =~ NHTFA Q =~ NH;
HN | HN |
O)\N NH3-H,0 O)\N
HO > HO
O S2 EtOH, 60 °C, 7 h O S3
OH OH

A 25 mL round-bottom flask with a magnetic stirring bar was charged with
S2 (1.000 mmol, 377.3 mg), EtOH (7 mL) and 25 wt. % aq. NH3 (3 mL). The
resulting mixture was stirred at 60 °C for 7 h. The solvent was evaporated. The
residue was extracted (CH,Cl, / H,O, 4 mL / 1.5 mL), the organic layer was washed
with brine (1.5 mL), dried over Na,SO, and concentrated under vacuum to obtain
the desired product as a yellowish oil (quantitative yield), which was used without
further purification.



tert-butyl (S)-(1-((1,3-dioxoisoindolin-2-yl)oxy)-3-phenylpropan-2-yl)
carbamate 2d

Boc,O
OH > OH
NH, MeCN, 0 °C->R.T., NHBoc
6 h, Ar

S4

0]
NHPI, PPhs, DEAD

N
- O
THF, R.T., overnight, NHBoc O

Ar 2d

tert-butyl (S)-(1-hydroxy-3-phenylpropan-2-yl)carbamate S4
This procedure was adapted from the literature.”

A 25 mL round-bottom flask with a magnetic stirring bar was charged with
(8)-2-amino-3-phenylpropan-1-ol (1.00 eq., 6.61 mmol, 1.000 g) and filled with Ar.
Dry MeCN (10 mL) was added and the resulting solution was cooled to 0°C. Then,
Boc,0O (1.20 eq., 7.93 mmol, 1.731 g) in MeCN (5 mL) was added in portions via
syringe. The mixture was allowed to warm up to room temperature and stirred at
room temperature for 6 h. The solvent was evaporated and the residue was extracted
(Et,O / 10 wt. % aq. NaOH solution, 25 mL x 2 / 10 mL), the combined organic
layers was dried over Na,SO, and concentrated under vacuum to give product S4
(1.639 g, 99 % yield) as a white waxy solid.

IH NMR (500 MHz, CDCL3) § 7.33 — 7.28 (m, 2H), 7.25 — 7.19 (m, 3H), 4.74 (bs,
1H), 3.87 (bs, 1H), 3.67 (dd, J= 11.0, 3.7 Hz, 1H), 3.55 (dd, J= 11.0, 3.7 Hz, 1H),
2.84 (d, J= 7.2 Hz, 2H), 1.41 (s, 9H).

'H spectrum is consistent with those reported in the literature.’

tert-butyl (S)-(1-((1,3-dioxoisoindolin-2-yl)oxy)-3-phenylpropan-2-yl) carbamate
2d

This procedure was adapted from the literature.

A 25 mL round-bottom flask with a magnetic stirring bar was charged with
S4 (1.00 eq., 5.97 mmol, 1.500 g), PPh; (1.00 eq., 5.97 mmol, 1.565 g),
N-hydroxyphthalimide (1.00 eq., 5.97 mmol, 0.974 g) and filled with Ar. Dry THF
(10 mL) was added and the resulting solution was stirred at room temperature for 5
min. Then, DEAD (40 wt. % in toluene, 1.00 eq., 5.97 mmol, 2.72 mL) was added
in portions over 10 min. The mixture was stirred at room temperature overnight,

7



taken up in EtOAc (20 mL), washed with saturated aq. NaHCO; solution (3 x 15
mL), brine (2 x 15 mL). The organic layer was dried over Na,SO, and concentrated
under vacuum. The crude product was purified by column chromatography (hexane
: EtOAc =100 : 0 — 60 : 40) to give product 2d (1.437 g, 61 % yield) as a white
solid.

TH NMR (500 MHz, CDCl3) 6 7.85 (dd, J= 5.5, 3.1 Hz, 2H), 7.76 (dd, J= 5.5, 3.1
Hz, 2H), 7.36 — 7.30 (m, 4H), 7.26 — 7.21 (m, 1H + CHCI; residual peak), 4.24 (dd,
J=9.7,4.1 Hz, 1H), 4.13 (dd, J=9.7, 4.1 Hz, 1H), 4.05 (bs, 1H), 3.14 — 3.00 (m,
2H), 1.41 (s, 9H).

(8)-1-(benzylamino)-1-oxopropan-2-aminium trifluoroacetate S7

Q NaOH, Boc,0 Q BnNH,, DCC Q
OH > OH > NHBn
NH, THF : H,O =1 : 1 (v/v), NHBoc DCM, ETA NHBoc
° i overnight, Ar
0 °C—>R.T., overnight S5 g S6
@)
TFA
> NHBn
DCM, R.T., overnight, NH;TFA
S7

(tert-butoxycarbonyl)-L-alanine S5
This procedure was adapted from the literature.?’

A 25 mL round-bottom flask with a magnetic stirring bar was charged with
L-alanine (1.00 eq., 4.49 mmol, 400 mg), THF (7 mL) and H,O (7 mL). Next, NaOH
(2.00 eq., 3.37 mmol, 359 mg) in H,O (1.4 mL) was added in portions, followed by
Boc,0 (0.75 eq., 7.93 mmol, 735 mg) in THF (2 mL) at 0 °C. The mixture was
allowed to warm up to room temperature and stirred at room temperature overnight.
The solvent was evaporated and the residue was dissolved in H,O (2 mL). Then
1.0 M aqueous HCI was added dropwise to the reaction mixture until pH ~ 2-3 and
extracted with EtOAc (3 x 10 mL). The combined organic layers were dried over
Na,SO, and concentrated under vacuum to give product S5 (688 mg, 73 % yield) as
a colorless oil, which was used in the next step without further purification.



tert-butyl (S)-(1-(benzylamino)-1-oxopropan-2-yl)carbamate S6
This procedure was adapted from the literature.?

A 5 mL round-bottom flask with a magnetic stirring bar was charged with
(tert-butoxycarbonyl)-L-alanine S5 (1.00 eq., 2.000 mmol, 556.7 mg), dry DCM (7.5
mL) and filled with Ar. DCC (1.20 eq., 2.400 mmol, 495.2 mg) in DCM (1.0 mL)
was added in portions via syringe and the resulting mixture was stirred for 10 min.
Next, benzylamine (1.00 eq., 2.000 mmol, 218.5 pL) was added in portions via
syringe and the resulting mixture was stirred overnight. The resulting suspension
was filtered from DCU precipitate through cotton and concentrated under reduced
pressure. The residue was purified by column chromatography (DCM 100 %) to give
the desired product S6 (503.0 mg, 96 % yield) as a colorless oil.

TH NMR (500 MHz, CDCIs) ¢ 7.35 — 7.28 (m, 2H), 7.27 — 7.21 (m, 3H + CHCl;
residual peak), 6.64 (bs, 1H), 5.07 (bs, 1H), 4.43 (bs, 2H), 4.16 (bs, 1H), 1.44 —1.33
(m, 12H).

'H spectrum is consistent with those reported in the literature.?

(S)-1-(benzylamino)- 1-oxopropan-2-aminium trifluoroacetate S7
This procedure was adapted from the literature.?®

A 10 mL round-bottom flask with a magnetic stirring bar was charged with
tert-butyl (S)-(1-(benzylamino)-1-oxopropan-2-yl)carbamate S6 (1.00 eq., 1.100
mmol, 290.7 mg), DCM (2 mL) and trifluoroacetic acid (2 mL). The solution was
stirred at room temperature overnight. The mixture was concentrated under vacuum
to give product S7 (quantitative yield) as a yellowish solid, which was used without
further purification.

2,4,6-Triphenylpyrylium tetrafluoroborate

Q Q BF3‘Et20 o
* H > N BF,
100 °C, 2 h, Ar o,

(@)

This procedure was adapted from the literature.’

A 500 mL round-bottom flask with a magnetic stirring bar and a reflux condenser

was charged with benzaldehyde (1.00 eq., 0.30 mol, 30.5 mL), acetophenone (2.00

eq., 0.60 mol, 70.0 mL) and filled with Ar. BF;[1Et,0O (2.40 eq., 0.72 mol, 88.9 mL)
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was added portionwise via syringe. The mixture turned a red-brown color and was
vigorously stirred for 2 h at 100°C. Upon cooling to room temperature, acetone was
added until full dissolution of all solids. Diethyl ether was then added, which resulted
in precipitation of the desired product. The solid was filtered, washed with Et,O (2
x 10 mL), and dried in vacuum. Triple recrystallization in MeCN afforded the pure
2,4,6-triphenylpyrylium tetrafluoroborate (43.2 g, 36 % yield) as a bright yellow
powder.

'H and '°F NMR spectra are in agreement with those reported in the literature.’

2-[2-(2-Methoxyethoxy)ethoxy]ethyl acrylate

Q EtsN Q

\)j\m + HOT Y >~ \)\O/\
O benzene, 0 °C—>R.T., o)
[ overnight, Ar [

0™ o™
OMe OMe
A 100 mL round-bottom flask with a magnetic stirring bar was charged with dry
benzene (30 mL), triethylene glycol monomethyl ether

(1.00 eq., 35.90 mmol, 5.61 mL), Et;N (2.40 eq., 86.16 mmol, 12.00 mL) and filled
with Ar. The resulting solution was cooled to 0 °C in an ice bath. Then, acryloyl
chloride (1.20 eq., 43.08 mmol, 3.50 mL) was added in portions over 15 min. The
resulting suspension was allowed to warm up to room temperature and stirred
overnight. After this, The mixture was filtered through cotton pad, the solid was
washed with EtOAc (2 x 10 mL), and the combined filtrates were evaporated. The
residue was dissolved in EtOAc (100 mL), washed with saturated aq. NaHCO;
solution (1 x 50 mL). The organic layer was dried over Na,SO, and concentrated
under vacuum. The crude product was purified by column chromatography (hexane

: EtOAc =1 : 2) to give the product (4.67 g, 60 % yield) as a yellowish oil.

Note: Once isolated, 2-[2-(2-methoxyethoxy)ethoxy]ethyl acrylate should be stored
at -30 °C under Ar in the presence of small amounts of BHT stabilizer. Prior to the
polymerization, the monomer was filtered through a plug of aluminum oxide to
remove inhibitor.

IH NMR (500 MHz, CDCL3) 6 6.42 (dd, J = 17.3, 1.4 Hz, 1H), 6.15 (dd, J= 17.3,
10.4 Hz, 1H), 5.83 (dd, J= 10.4, 1.4 Hz, 1H), 4.33 — 4.29 (m, 2H), 3.76 — 3.72 (m,
2H), 3.69 — 3.62 (m, 6H), 3.57 — 3.51 (m, 2H), 3.37 (s, 3H).

3C NMR (126 MHz, CDCl;) 0 166.30, 131.14, 128.40, 72.05, 70.74, 69.24, 63.83,
59.18 (two carbon signals are missing due to signal broadening).
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3. Synthesis of Chain-Transfer Agents Precursors

Sodium 9H-carbazole-9-carbodithioate (pCTA-1)

O ‘BuONa, CS, S O
> pay

HN
THF, 0 °C—>R.T., NaS

o IS 9

This procedure was adapted from the literature.®

A 25 mL round-bottom flask with a magnetic stirring bar was charged with carbazole
(1.00 eq., 5.981 mmol, 1.000 g) and filled with Ar. Dry THF (10 mL) was added and
the solution was cooled to 0 °C. Sodium tert-butoxide (1.10 eq., 6.579 mmol, 0.632
g) was added portionwise. The mixture turned a slight yellow/ orange color and was
left to stir for 30 minutes. Still at 0 °C, CS, (1.50 eq., 8.972 mmol, 0.54 mL) was
added dropwise via syringe. The mixture immediately turned a bright orange color
and was left to stir for one hour at 0 °C. After warming up to ambient temperature,
THF was evaporated carefully on a rotary evaporator to a thick syrupy consistency.
Diethyl ether (25 mL) was added and the resulting suspension stirred vigorously to
free the solid. The yellow solid was then filtered under a flow of Ar, washed twice
with a small amount of Et,0O and further dried under high vacuum to obtain the
desired product (1.530 g, 96 % yield) as a bright yellow free-flowing powder.

Note: Once isolated, pCTA-1 is slightly hygroscopic and should therefore be
protected from ambient humidity. pCTA-1 was stored in brown glass bottles at
-30 °C under Ar. Only minor degradation to the parent carbazole was observed over
a 1.5-month period, as indicated by NMR analysis. pCTA-1 could be readily
purified again by washing the solid with diethyl ether to remove the carbazole from
the yellow solid.

TH NMR (500 MHz, DMSO-ds) 6 8.47 (d, J=8.3 Hz, 2H); 8.07 (d, J=7.6 Hz, 2H);
7.36 (t, J=7.9 Hz, 2H); 7.18 (t, J=7.9 Hz, 2H).

'H spectrum is consistent with those reported in the literature.?
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Sodium Ethyl Carbonotrithioate (pCTA-2)

NaH, CS, NaS.__SEt
EtSH > il
Et,0, 0 °C>R.T., S
1.5h, Ar

A 50 mL round-bottom flask with a magnetic stirring bar was charged with NaH
(60 wt. % suspension in mineral oil, 1.05 eq., 25.00 mmol, 1.000 g) and filled with
Ar. Dry Et,0 (20 mL) was added and the mixture was cooled to 0°C. EtSH (1.00
eq., 23.81 mmol, 1.72 mL) was added dropwise via syringe and the mixture was left
to stir for 45 min at 0 °C. Still at 0 °C, CS, (1.50 eq., 35.72 mmol, 2.16 mL) was
added dropwise via syringe addition. A yellow solid precipitated. The resulting
suspension was allowed to warm to room temperature and stirred for another 3 hours
at room temperature. Hexane (20 mL) was added to the reaction mixture and the
yellow solid was then filtered, washed with Et,O (3 x 5 mL), hexane (3 x 10 mL)
and further dried under high vacuum to obtain the desired product (3.636 g, 95 %
yield) as a yellow free-flowing powder.

Note: Once isolated, pCTA-2 is slightly hygroscopic and should therefore be
protected from ambient humidity. pCTA-2 was stored in brown glass bottles at 0 °C
under Ar. No degradation was observed over a 6-month period, as indicated by NMR
analysis.

IH NMR (500 MHz, DMSO-dq) 6 2.95 (q, J= 7.4 Hz, 2H), 1.12 (t, J = 7.4 Hz, 3H).
13C NMR (126 MHz, DMSO-d¢) 6 215.68, 33.90, 14.06.

12



Sodium 3,5-dimethyl-1H-pyrazole-1-carbodithioate (pCTA-3)

O O N=

A. N2H4'XH20 + > I
HN -/

)I\/”\ THF, 0 °C, 0.5 h

N= NaH, CS, N=
B. LN/ ™ NaS._N/

THF, 0 °C>R.T,, \ﬂ/

1.5h, Ar S

A. 3,5-dimethyl-1H-pyrazole
This procedure was adapted from the literature [ref. 12 of the manuscript].

A 50 mL round-bottom flask with a magnetic stirring bar was charged with
acetylacetone (1.00 eq., 30.00 mmol, 3.08 mL) and THF (25 mL). The solution was
cooled to 0°C. Hydrazine hydrate (1.10 eq., 33.00 mmol, 1.00 mL) was added
dropwise and the mixture was left to stir for 30 min at 0 °C. A white solid
precipitated. The precipitate was then filtered, washed with Et,0O (3 x 5 mL), hexane
(3 x 10 mL) and further dried under high vacuum to obtain the desired product (2.110
g, 73 % yield) as a white solid.

B. 3,5-dimethyl-1H-pyrazole-1-carbodithioate

A 50 mL round-bottom flask with a magnetic stirring bar was charged with NaH
(60 wt. % suspension in mineral oil, 1.05 eq., 21.00 mmol, 0.840 g) and filled with
Ar. Dry THF (15 mL) was added and the mixture was cooled to 0 °C. 3,5-dimethyl-
1H-pyrazole (1.00 eq., 20.00 mmol, 1.923 g) in THF (5 mL) was added dropwise
via syringe and the mixture was left to stir for 45 min at 0 °C. Still at 0 °C, CS, (1.50
eq., 30.00 mmol, 1.81 mL) was added dropwise via syringe addition. An orange
solid precipitated. The resulting suspension was allowed to warm to room
temperature and stirred for another 3 hours at room temperature. Hexane (20 mL)
was added to the reaction mixture and the orange solid was then filtered, washed
with Et,0 (3 x 5 mL), hexane (3 x 10 mL) and further dried under high vacuum to
obtain the desired product (3.511 g, 90 % yield) as a light orange free-flowing
powder.

Note: Once isolated, pCTA-3 is slightly hygroscopic and should therefore be
protected from ambient humidity. pCTA-3 was stored in brown glass bottles at 0 °C

13



under Ar. No degradation was observed over a 1-month period, as indicated by NMR
analysis.

IH NMR (500 MHz, DMSO-dy) 6 5.79 (s, 1H), 2.4 (s, 3H), 2.05 (s, 3H).

'H spectrum is consistent with those reported in the literature [ref. 12 of the
manuscript].
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Disulfide CTA-4

S

NaS._SEt I2 SJ\SEt

T ~ L em

S Et,0, 0 °C—>R.T. e

overnight S

This procedure was adapted from the literature.’

A 10 mL round-bottom flask with a magnetic stirring bar was charged with pCTA-
2 (1.00 eq., 6.24 mmol, 1.000 g) and Et,O (10 mL) and the resulting suspension was
cooled to 0°C. Solid I, (0.55 eq., 3.43 mmol, 0.871 g) was added in portions over 5
min. The mixture was allowed to warm to room temperature and stirred overnight.
The precipitate was filtered off, the filtrate was washed with H,O (2 x 5 mL) and
saturated aq. Na,S,05 (3 x 5 mL, at this point the washings became colorless), dried
over Na,SO, and concentrated under vacuum. The residue was dried under high
vacuum to obtain the desired product (0.720 g, 84 % yield) as an orange oil.

TH NMR (500 MHz, CDCl3) 6 3.31 (q, J = 7.5 Hz, 4H), 1.36 (t, J = 7.5 Hz, 6H).
13C NMR (126 MHz, CDCly) § 221.53, 32.75, 12.51.
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4. Synthesis of Katritzky Salts

General Procedure B: Conversion of Primary Amines to Katritzky Salts

R1\|/NH2 Ph
R? N (Et;N)
laa Or + | ® ) > R1 N® )
R _NHsCI Ph” YO~ “Ph  EtOH, 80 °C, 4 h BF4
\I/ BFe Ar
R2 4
1aa-HCI

All pyridinium salts were synthesized following the procedure by Watson et al.'
with minor deviations.

A 10 mL round-bottom flask with a reflux condenser was charged with
2,4,6-triphenylpyrylium tetrafluoroborate (1.00 eq., 1.00 mmol, C = 1.00 M in
EtOH) and filled with Ar. Dry EtOH and primary amine 1aa (1.10 eq., 1.10 mmol)
were added sequentially. The resulting suspension was stirred and heated at 80 °C
in an oil bath for 4 h. The mixture was allowed to cool to room temperature. The
precipitated product was filtered, washed with EtOH (1 x 2 ml), Et,O (3 x 2 ml) and
dried under vacuum.

At this point most of the products were sufficiently pure for polymerization
procedures. To obtain analytically pure pyridinium salts, they were subjected to flash
column chromatography on silica gel (CHCl; / MeOH as eluent).

Modified procedure for amine hydrochloride salts as starting materials:

Et;N (1.20 eq., 1.20 mmol) was added to a solution of the corresponding alkyl
ammonium hydrochloride 1aa-HCI (1.10 eq., 1.10 mmol, C = 1.10 M in EtOH) in
dry EtOH and the resulting mixture was stirred for 30 min at room temperature.
After this 2,4,6-triphenylpyrylium tetrafluoroborate (1.00 eq., 1.00 mmol) was
added. The following steps were analogous to the previous procedure. Prior to
washing with EtOH, the crude product was washed with H,O (3 x 2 ml) to remove
Et;NTHCL
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1-benzyl-2,4,6-triphenylpyridin-1-ium tetrafluoroborate (2a)

pp Obtained according to the General Procedure B using benzylamine

® | 2aa (131.1 pL), 2,4,6-triphenylpyrylium tetrafluoroborate (396.2

NS BFe mg) and EtOH (1.00 mL). The product was purified by flash

*  column chromatography on silica gel (100 % CHCLs) to provide a
pale green foam (364.0 mg, 0.750 mmol, 75 % yield).

H NMR (500 MHz, CDCls) 8 7.91 (s, 2H), 7.81 — 7.77 (m, 2H),
7.66 — 7.60 (m, 4H), 7.59 — 7.41 (m, 10H), 7.15 (t, J = 7.4 Hz, 1H), 7.09 (t, J = 7.4
Hz, 2H), 6.45 (d, J = 7.4 Hz, 2H), 5.76 (s, 2H).

3C NMR (126 MHz, CDCl) 6 157.68, 156.40, 134.20, 133.85, 132.85, 132.51,
131.08, 129.92, 129.28, 129.18, 128.94, 128.36, 128.28, 126.66, 126.34, 58.35.

19F NMR (470 MHz, CDCl;) & -152.97 (s), -153.00 — -153.06 (m).

'H spectrum is consistent with those reported in the literature.!!

1-isopropyl-2,4,6-triphenylpyridin-1-ium tetrafluoroborate (3a)
Ph pp Obtained according to the General Procedure B using
6 | isopropylamine 3aa (94.5 uL), 2,4,6-triphenylpyrylium
\rN S BFe tetrafluoroborate (396.2 mg) and EtOH (1.00 mL). The product
ph  was purified by flash column chromatography on silica gel (100 %

CHCI;) to provide a pale green foam (310.9 mg, 0.711 mmol,
71 % yield).

IH NMR (500 MHz, CDCl3) 6 7.78 — 7.72 (m, 6H), 7.72 — 7.69 (m, 2H),7.61 — 7.54
(m, 6H), 7.52 — 7.48 (m, 1H), 7.47 — 7.42 (m, 2H), 5.10 (hept, J= 7.0 Hz, 1H), 1.34
(d, J=17.0 Hz, 6H).

3C NMR (126 MHz, CDCl3) ¢ 157.13, 155.22, 134.16, 133.99, 131.97, 130.93,
129.67, 129.61, 128.95, 128.76, 128.69, 128.38, 62.78, 23.47.

15F NMR (470 MHz, CDCly) 6 -153.26 (s), -153.31 (s).

'H and 3C NMR spectra are in agreement with those reported in the literature.!?
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1-(1-(benzyloxy)-1-oxopropan-2-yl)-2,4,6-triphenylpyridin-1-ium
tetrafluoroborate (4a)

Ph pp, Obtained according to the General Procedure B using
6 | L-alanine benzyl ester hydrochloride 4aa (237.2 mg),

BnOC NS © Et;N (167.3 ul), 2.4,6-triphenylpyrylium tetrafluoroborate
\r Ph BF4 (396.2 mg) and EtOH (1.00 mL). The product was purified

by flash column chromatography on silica gel (CHCI; :

MeOH = 100 : 0 — 95 : 5) to provide a pale yellow solid
(304.9 mg, 0.547 mmol, 55 % yield).

IH NMR (500 MHz, CDCls) 6 7.92 (s, 2H), 7.84 — 7.66 (m, 4H), 7.58 — 7.43 (m,
OH), 7.41 — 7.35 (m, 4H), 7.24 — 7.20 (m, 2H), 5.59 (q, J = 7.2 Hz, 1H), 5.14 (d,
J=12.0 Hz, 1H), 5.06 (d, J= 12.0 Hz, 1H), 1.44 (d, J = 7.2 Hz, 3H).

3C NMR (126 MHz, CDCl) ¢ 169.18, 157.10, 156.89, 134.13, 134.04, 133.06,
132.99, 132.33, 131.33, 129.78, 129.23, 129.14, 128.94, 128.58, 68.81, 65.07, 17.06
(one carbon signal is missing due to signal broadening).

19F NMR (470 MHz, CDCL;) & -153.05 (s), -153.10 ().

'H, '°F and 13C NMR spectra are in agreement with those reported in the literature.'?

1-(1-ethoxy-1-0x0-3-phenylpropan-2-yl)-2,4,6-triphenylpyridin-1-ium
tetrafluoroborate (5a)

Ph pp Obtained according to the General Procedure B using
6 | L-phenylalanine ethyl ester hydrochloride Saa (252.7 mg),

EtO2:C NS BFe Et;N (167.3 uL), 2,4,6-triphenylpyrylium tetrafluoroborate
Ph  (396.2 mg) and EtOH (1.00 mL). The product was purified

by flash column chromatography on silica gel (CHCI; :

MeOH =100 : 0 — 95 : 5) to provide a green solid (370.6
mg, 0.649 mmol, 65 % yield).

1H NMR (500 MHz, CDCls) 6 7.98 (s, 2H), 7.89 — 7.75 (m, 4H), 7.64 — 7.51
(m, 11H), 7.11 — 7.05 (m, 3H), 6.81 — 6.76 (m, 2H), 5.64 (dd, J = 8.7, 3.2 Hz, 1H),
4.17—4.02 (m, 2H), 3.55 (dd, J= 14.3, 3.2 Hz, 1H), 2.80 (dd, J = 14.3, 8.7 Hz, 1H),
1.17 (t, J= 7.2 Hz, 3H).

3C NMR (126 MHz, CDCls) ¢ 168.27, 157.21, 156.88, 136.90, 134.07, 132.68,
132.45, 131.54, 129.83, 129.24, 128.94, 128.72, 128.61, 128.12, 127.22, 70.65,
63.48, 37.89, 13.80.

19F NMR (470 MHz, CDCLy) & -152.74 (s), -152.80 (s).
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1-(1-(benzyloxy)-4-(methylthio)-1-oxobutan-2-yl)-2,4,6-triphenylpyridin-1-
ium tetrafluoroborate (6a)

pp Obtained according to the General Procedure B using

Ph
6 | L-methionine benzyl ester hydrochloride 6aa (303.4 mg),
BnOC NS 5 © Et;N (167.3 uL), 2,4,6-triphenylpyrylium tetrafluoroborate

g/ Fa (396.2 mg) and EtOH (1.00 mL). The product was purified
by flash column chromatography on silica gel (CHCI; :
SMe MeOH =

100 : 0 — 95 : 5) to provide a yellowish solid (412.4 mg,
0.668 mmol, 67 % yield).

H NMR (500 MHz, CDCls) 6 7.93 (s, 2H), 7.85 — 7.82 (m, 2H), 7.64 — 7.45 (m,
9H), 7.43 — 7.30 (m, 5H), 7.25 — 7.19 (m, 3H), 6.08 (dd, J = 9.0, 2.2 Hz, 1H), 5.20
(d,J=11.9 Hz, 1H), 5.11 (d, J= 11.9 Hz, 1H), 2.41 — 2.20 (m, 4H), 1.84 (s, 3H).

3C NMR (126 MHz, CDCl) ¢ 168.89, 157.21, 134.22, 133.85, 132.88, 132.28,
131.41, 129.75, 129.35, 129.23, 129.05, 128.98, 128.91, 128.78, 128.66, 128.48,
69.03, 67.00, 31.74, 30.50, 14.70.

1F NMR (470 MHz, CDCl;) 6 -152.74 (s), -152.80 (s).

1-(1-(benzylamino)-1-oxopropan-2-yl)-2,4,6-triphenylpyridin-1-ium
tetrafluoroborate (7a)

Ph pp, Obtained according to the General Procedure B using (S)-1-
= . .. .

® | (benzylamino)-1-oxopropan-2-aminium trifluoroacetate S7

NS 5O (1100 mmol), EtN (1673 pL), 2.4.6-triphenylpyrylium

Ph * tetrafluoroborate (396.2 mg) and EtOH (1.00 mL). The

product was purified by flash column chromatography on

silica gel (CHCl; : MeOH = 100 : 0 — 95 : 5) to provide a
yellow solid (402.5 mg, 0.704 mmol, 70 % yield).

'"H NMR (500 MHz, CDCIs) ¢ 7.87 (s, 2H), 7.80 — 7.74 (m, 2H), 7.70 — 7.37 (m,
11H), 7.37 — 7.27 (m, 5H), 7.04 (t, J = 6.1 Hz, 1H), 5.53 (q, J = 7.1 Hz, 1H), 4.33
(dd, J=14.1, 6.1 Hz, 1H), 4.28 — 4.22 (dd, J = 14.1, 6.1 Hz, 1H), 1.35(d, J=7.1
Hz, 3H).

1YF NMR (470 MHz, CDCL3) 6 -152.06 (s), -152.11 (s).

BnHN™ ~O
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1-(prop-2-yn-1-yl)-2,4,6-triphenylpyridin-1-ium tetrafluoroborate (10a)

pp Obtained according to the General Procedure B using

" 6 | propargylamine 10aa (64.0 L), 2.4,6-triphenylpyrylium
NS BFe tetrafluoroborate (396.2 mg) and EtOH (1.00 mL). The product was

( ph purified by flash column chromatography on silica gel (100 %

| | CHCI,) to provide a pale green foam (148.5 mg, 0.343 mmol, 34 %

yield).

IH NMR (500 MHz, CDCl3) 6 7.95 (s, 2H), 7.87 (d, J = 6.6 Hz, 4H), 7.80 (d,
J =172 Hz, 2H), 7.64 — 7.52 (m, 9H), 5.01 (d, J = 1.9 Hz, 2H), 2.47 (t, J = 1.9 Hz,
1H).

BC NMR (126 MHz, CDCl3) 6 157.34, 156.81, 133.97, 132.52, 132.17, 131.48,
129.93, 129.49, 129.33, 128.33, 126.73, 115.17, 46.32, 29.83.

1YF NMR (470 MHz, CDCl;) & -153.42 (s), -153.47 (s).
'H spectrum is consistent with those reported in the literature.'*
1-(3-(1-((2R,4S,5R)-4-hydroxy-5-(hydroxymethyl)tetrahydrofuran-2-yl)-2,4-

dioxo-1,2,3,4-tetrahydropyrimidin-5-yl)prop-2-yn-1-yl)-2,4,6-
triphenylpyridin-1-ium tetrafluoroborate (S8)

Ph Obtained according to the General Procedure

0 B with minor deviations using 5-(3’-

4 NI@\ aminopropynyl)-2’-deoxyuridine S3 (1.000

HN | ph” NF Np;, mmol), 2,4,6-triphenylpyrylium

0” >N BF? tetrafluoroborate (396.2 mg, C = 0.75 M) and

HO EtOH (1.34 mL). The product was purified by
© flash column chromatography on silica gel

OH (CHCI; : MeOH = 100 : 0 — 80 : 20) to

provide a yellowish solid (159.6 mg, 0.242
mmol, 24 % yield).

IH NMR (500 MHz, DMSO-d,) § 8.54 (s, 2H), 8.29 — 8.24 (m, 2H), 8.15 (s, 1H),
7.95 — 7.88 (m, 4H), 7.74 — 7.59 (m, 10H), 6.10 (t, J = 6.5 Hz, 1H), 5.30 (d, J=4.2
Hz, 1H), 5.14 (t, J= 5.5 Hz, 1H), 5.01 (s, 2H), 4.29 — 4.24 (m, 1H), 4.22 — 4.09 (m,
2H), 3.87 — 3.83 (m, 1H), 3.67 — 3.60 (m, 2H), 2.21 — 2.12 (m, 2H).

19F NMR (470 MHz, DMSO-d;) J -148.15 (s), -148.20 (s).

This compound was found to be unstable as a solution in DMSO-dj.
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5. Synthesis of Gly-Gly KS Reagent for Complex Amines and
Alcohols Polymerization

Yields of Katritzky Salts 1 for Some Complex Amines:

Ph
Ph._~ | Ph o L0 o) N
® N -
r”“]/N\ o YJ\H \:)I\OMe OO N
BF : NH
X._.4 Ph° NHz = O AN 2
1 27 % [Ref 15] 30 % [Ref 15]
O
O
0.,
\)J\ OMe /j/ Aloglioti
ogliptin
NH, Tamiflu Q aiip
NH2
34 % [Ref. 15] O NH,

22 % [Ref. 16]
57 % [Ref. 17]

0 Ph

= NH; o
HN | MeO N OMe
O)\N o " N, 0
HO
0 S8 24 % 10-15 % + 40-50 % Alkene
unstable unseparable mixture
OH [2 different protocols]

Aspartame Methyl Ester

Alcohol Derivates Tested in Polymerization Processes:
)
O o)
O N
o )
O O (0]
NHBoc O
1d

2d

Low l¢ & Control Over Polymerization Process

Figure S1. Yields of Katritzky salts 1 for some complex amines (top). Alcohol derivates tested in
polymerization processes (bottom).

Literature search on the yields of Katritzky salts 1 from complex amines together
with our results (nucleoside derivate S8 and Aspartame methyl ester) and the
unsatisfactory performance of the alcohols derivates 1d and 2d in polymerization
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processes motivated us to design a reagent that would allow the polymerization of
these classes of substrates.

Generation [: We started our investigation with synthesis of Ala KS. However, it
appeared to be ineffective in coupling reactions with BnOH or BnNH,, presumably,
due to the combination of steric hindrance and EWG effect of pyridinium core.

Generation |:
Ph_~ | Ph Ph_~ | Ph
N o 2.00 eq. KOH NI o
Ph Ph
MeO™ X0 EtOH, R.T., 1 h HO™ X0
MeO-Ala KS 60 % Ala KS
Ph._~_-Ph
N@' o BnOH or BnNH;
I BF4 > Nno reaction
HO” YO0 Ph Steglich Esterification
or
Ala KS HATU-mediated Amidation
Generation 1I:
Ph_~_-Ph n
Ph. N | o 2.00 eq. KOH |
BF, > MeO
MeO Ph EtOH,R.T., 1h I
0] Ref. 18
MeO-B-Phe KS S9
Generation lll:

-long linker (no steric / electronic

influence from pyrydinium core)

-no possible elimination side reactlons HO N S
-mild procedure for methyl \E

group removal from the ester

-still stable radical to enable

photoinduced deaminative fragmentation GIy-GIy KS

Figure S2. Optimization of universal reagent structure.
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It should also be noted that two-step procedure from the corresponding methyl ester
1s required as no Ala KS formation was observed with free amino acid (rac-alanine)
as a starting material.

Generation II: Next, we switch our attention to MeO-B-Phe KS. 1 methylene unit
between carboxyl FG and pyridinium fragment should be sufficient to eliminate the
influence of the latter. But the attempt for methyl group removal failed: only alkene
S9 was observed in the reaction mixture.

Generation III: Finally, Gly-Gly KS was designed. Its structure reflects our previous
attempts (see figure for details).

1-(2-((carboxymethyl)amino)-2-oxoethyl)-2,4,6-triphenylpyridin-1-ium
tetrafluoroborate (Gly-Gly KS)

1-(2-((2-methoxy-2-oxoethyl)amino)-2-oxoethyl)-2,4,6-triphenylpyridin- 1 -ium
tetrafluoroborate S10

Ph
MeO NH3C| N Et3N MeO N Y
+ | o, \E L BF4
S10

@ Ph  EtOH, 80 °C, 4 h
BF, Ar

Obtained according to the General Procedure B with minor deviations using methyl
glycylglycinate hydrochloride (1.10 eq., 5.476 mmol, 1.000 g), Et;N (1.20 eq., 5.974
mmol, 832.7 uL), 2,4,6-triphenylpyrylium tetrafluoroborate (1.00 eq., 4.979 mmol,
1.972 g, C=0.75 M) and EtOH (6.64 mL). The product was purified by flash column
chromatography on silica gel (CHCl; : MeOH =100 : 0 — 95 : 5) to provide S10 as
an off-white foam (1.423 g, 2.714 mmol, 55 % yield).

IH NMR (500 MHz, CDCls) 6 7.95 (s, 2H), 7.81 — 7.78 (m, 2H), 7.66 — 7.54 (m,
13H), 6.93 (t, J= 5.7 Hz, 1H), 5.19 (s, 2H), 3.76 (d, J = 5.7 Hz, 2H), 3.68 (s, 3H).

BC NMR (126 MHz, CDCIl3) 6 168.91, 165.68, 157.88, 156.56, 133.91, 132.60,
131.95, 131.63, 130.00, 129.57, 129.05, 128.22, 126.13, 57.39, 52.34, 41.47.

1F NMR (470 MHz, CDCly) 6 -152.17 (s), -152.23 (s).
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Gly-Gly KS

Ph % Ph ' Ph % Ph
® | EtsN, LiBr @ |
MeO.__O _N& o > HO__O _N& o
BF4 BF,
Ph MeCN : HyO =98 : 2 (v/v) Ph
N0 RT.,25h N O
S10 Gly-Gly KS

This procedure was adapted from the literature with minor deviations.!”

A 10 mL round-bottom flask was charged with the product S10 (1.00 eq., 0.477
mmol, 250.0 mg) and dry MeCN (3.18 mL). After this H,O (2.0 vol. %, 5.362(110
3 mmol, 63.5 uL), LiBr (10.00 eq., 4.765 mmol, 413.8 mg) and Et;N (3.00 eq., 1.430
mmol, 199.3 uL) were added sequentially. The resulting yellowish solution was
stirred for 5 h at room temperature. Then 1.0 M aqueous HCl was added dropwise
to the reaction mixture until pH ~ 2 and extracted with EtOAc (15 mL). The organic
phase was washed with H,O (2 x 5 mL), dried over anhydrous Na,SO, and
concentrated under vacuum to provide the product as a yellowish foam (230.9 mg,
0.452 mmol, 95 % yield).

Note: After isolation, Gly-Gly KS was stored in brown glass bottles at -20 °C under
Ar. No degradation was observed over a 2-month period, as indicated by NMR
analysis.

IH NMR (500 MHz, CDCL3) & 7.92 (s, 2H), 7.81 — 7.67 (m, 5H), 7.63 — 7.54 (m,
4H), 7.53 — 7.45 (m, 6H), 7.18 (t, J = 4.3 Hz, 1H), 5.31 (s, 2H), 3.65 (d, J= 4.3 Hz,
2H).

BC NMR (126 MHz, CDCl3) 6 171.05, 165.22, 157.77, 156.13, 133.83, 132.58,
132.31, 131.25, 130.00, 129.35, 129.17, 128.17, 125.91, 58.57, 42.18.

19F NMR (470 MHz, CDCLy)  -151.62 (s), -151.67 (s).
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6. Synthesis of N-Hydroxyphthalimide esters (NHPI esters)

General Procedure C: Conversion of Carboxylic Acids to NHPI esters

Q o)
O DCC
R! 0
oH *+ HO-N > Rg)k N
R? DCM, R.T., overnight i O |
1bb O Ar R 1p

All NHPI esters were synthesized following the modified procedure by Baran et al.?°

A 10 mL round-bottom flask was charged with carboxylic acid (1.00 eq., 1.00 mmol,
final C =0.4 M in DCM) and N-hydroxyphthalimide (1.00 eq., 1.00 mmol) and filled
with Ar. Dry DCM (C = 0.8 M) was added and the resulting suspension was stirred
for 5 min at 0 °C. In separate vessel DCC (1.10 eq., 1.00 mmol) was dissolved in
dry DCM (C = 0.9 M) under Ar atmosphere and added dropwise via syringe addition
to the reaction mixture. The resulting mixture was allowed to warm up to room
temperature and stirred overnight. The precipitate was filtered, washed with DCM
and filtrate was dried under vacuum.

At this point most of the products were sufficiently pure for polymerization
procedures. To obtain analytically pure NHPI esters, they were subjected to flash
column chromatography on silica gel (hexane / EtOAc as eluent).

Note: Some esters are prone to hydrolysis on silica gel during column
chromatography and should be purified as quickly as possible to obtain reasonable
separation.

1,3-dioxoisoindolin-2-yl 2-phenylacetate (2b)

Obtained according to the General procedure C using
0 phenylacetic acid 2bb (136.2 mg), N-hydroxyphthalimide
N (163.1 mg.), DCC (227.0 mg), and DCM (2.50 mL). The
product was purified by filtration to provide a white solid
(279.0 mg, 0.992 mmol, 99 % yield).

IH NMR (500 MHz, CDCl3) 6 7.88 (dd, J = 5.5, 3.1 Hz, 2H),
7.79 (dd, J = 5.5, 3.1 Hz, 2H), 7.42 — 7.36 (m, 4H), 7.35 — 7.31 (m, 1H), 4.00 (s,
2H).

3C NMR (126 MHz, CDCl) o 167.84, 161.99, 134.95, 131.65, 129.44, 129.01,
127.95, 124.15, 37.83.

'H and 3C NMR spectra are in agreement with those reported in the literature.?!
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1,3-dioxoisoindolin-2-yl 4-phenoxybutanoate (3b):

Obtained according to the General procedure C using

O
o) 4-phenoxybutanoic acid 3bb (180.2 mg), N-
O’N hydroxyphthalimide (163.1 mg.), DCC (227.0 mg), and
o O DCM (2.50 mL). The product was purified by flash

column chromatography on silica gel (hexane : EtOAc =
100 : 0 — 70 : 30) to provide a white solid (205.0 mg,
0.630 mmol, 63 % yield).

H NMR (500 MHz, CDCL3) 6 7.89 (dd, J = 5.5, 3.1 Hz, 2H), 7.79 (dd, J = 5.5, 3.1
Hz, 2H), 7.34 — 7.27 (m, 2H), 6.94 (dd, J = 10.9, 7.9 Hz, 3H), 4.09 (t, J = 5.9 Hz,
2H), 2.93 (t, J = 7.4 Hz, 2H), 2.27 (tt, J = 7.4, 5.9 Hz, 2H).

3C NMR (126 MHz, CDCl) ¢ 169.50, 162.06, 158.73, 134.92, 129.63, 129.02,
124.14, 121.06, 114.63, 65.96, 27.97, 24.67.

'H and 3C NMR spectra are in agreement with those reported in the literature.?

1,3-dioxoisoindolin-2-yl 4-phenoxybutanoate (4b):

o Obtained according to the General procedure C using

0 commercially available 4-phenoxybutanoic acid 3bb (88.1
\Hk O’N: \S mg), N-hydroxyphthalimide (163.1 mg.), DCC (227.0 mg),
0 and DCM (2.50 mL). The product was purified by flash

column chromatography on silica gel (hexane : EtOAc =

100 : 0 — 70 : 30) to provide a white solid (202.0 mg, 0.866
mmol, 87 % yield).

'"H NMR spectrum is in agreement with those reported in the literature.?!

1,3-dioxoisoindolin-2-yl 4-methyl-1-tosylpiperidine-4-carboxylate (Sb):

o Obtained according to the General procedure C using

0 };(< > 4-methyl-1-tosylpiperidine-4-carboxylic  acid Sbb

O,N (297.4 mg), N-hydroxyphthalimide (163.1 mg.), DCC

TeN O (227.0 mg), and DCM (2.50 mL). The product was
purified by flash column chromatography on silica gel

(100 % EtOAc) to provide a white solid (303.9 mg,
0.687 mmol, 69 % yield).

IH NMR (500 MHz, CDCl3) 6 7.89 (dd, J = 5.5, 3.1 Hz, 2H), 7.80 (dd, J = 5.5, 3.1
Hz, 2H), 7.68 (d, J = 8.2 Hz, 2H), 7.32 (d, J = 8.2 Hz, 2H), 3.46 (d, J= 11.8 Hz,
1H), 3.09 — 2.94 (m, 3H), 2.09 (dt, J = 13.0, 6.1 Hz, 1H), 1.84 (p, J = 5.9 Hz, 2H),
1.62 (dt, J = 13.0, 6.1 Hz, 1H).
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BC NMR (126 MHz, CDCl3) 6 171.69, 170.69, 143.79, 134.92, 129.85, 129.12,
127.92,124.12, 52.51, 46.29, 42.51, 32.76, 22.17, 21.73.

1,3-dioxoisoindolin-2-yl 2-(1-(4-chlorobenzoyl)-5-methoxy-2-methyl-1H-indol-
3-yl)acetate (8b):

Obtained according to the General procedure B

0 © using commercially available Indometacin 8bb in
_N the free acid form (357.8 mg), N-
© 0 hydroxyphthalimide (163.1 mg.), DCC (227.0 mg),
0 N and DCM (2.50 mL). The product was purified by
/ N @’Cl flash column chromatography on silica gel (100 %
EtOAc) to provide a white solid (403.8 mg, 0.803

o mmol, 80 % yield).

IH NMR (500 MHz, CDCl3) 5 7.88 (dd, J = 5.4, 3.1 Hz, 2H), 7.79 (dd, J = 5.4, 3.1
Hz, 2H), 7.71 - 7.66 (m, 2H), 7.50 — 7.46 (m, 2H), 7.03 (d, J = 2.5 Hz, 1H), 6.93 (d,
J=19.0 Hz, 1H), 6.70 (dd, J = 9.0, 2.5 Hz, 1H), 4.04 (s, 2H), 3.89 (s, 3H), 2.42 (s,
3H).

3C NMR (126 MHz, CDCls) 6 168.46, 167.18, 161.94, 156.35, 139.57, 136.60,
134.99, 133.80, 131.45, 130.87, 130.08, 129.32, 128.99, 124.17, 115.18, 112.61,
110.32, 100.74, 55.89, 27.27, 13.61.

'H and '3C NMR spectra are in agreement with those reported in the literature.?*

1,3-dioxoisoindolin-2-yl 2-(2-((2,6-dichlorophenyl)amino)phenyl)acetate (9b):

Obtained according to the General procedure B

o) using commercially available Diclofenac in the

ol O’N free acid form 9bb (296.1 mg), N-

H 0 hydroxyphthalimide (163.1 mg.), DCC (227.0 mg),

and DCM (2.50 mL). The product was purified by

©i flash column chromatography on silica gel (hexane

Cl
: EtOAc =100 : 0 — 70 : 30) to provide a white

solid (357.5 mg, 0.810 mmol, 81 % yield).

'H NMR (500 MHz, CDCL) & 7.89 (dd, J = 5.4, 3.1 Hz, 2H), 7.79 (dd,
J=54,3.1 Hz, 2H), 7.37 (dd, J = 7.6, 1.6 Hz, 1H), 7.33 (d, J = 8.0 Hz, 2H), 7.19
(td, J=7.6, 1.6 Hz, 1H), 7.06 (td, J= 7.4, 1.3 Hz, 1H), 6.98 (, J = 8.0 Hz, 1H), 6.63
(d, J= 8.0 Hz, 1H), 6.29 (s, 1H), 4.20 (s, 2H).

3C NMR (126 MHz, CDCls) 6 168.44, 161.80, 142.95, 138.22, 134.96, 131.21,
129.38, 129.13, 128.98, 128.92, 124.21, 123.48, 123.22, 119.93, 35.11.
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'H and '3C NMR spectra are in agreement with those reported in the literature.?*

1,3-dioxoisoindolin-2-yl 5-((3aS,4S,6aR)-2-oxohexahydro-1H-thieno[3,4-d]
imidazol-4-yl)pentanoate (10b):

Obtained according to the General procedure
0 C with minor deviations  using

0 O,N 5-((3aS,4S,6aR)-2-oxohexahydro-1H-thieno
\\l’NH H O [3,4-d]imidazol-4-yl)pentanoic acid [biotin]
HN W 10bb (244.3 mg), N-hydroxyphthalimide
H S (163.1 mg.), DCC (227.0 mg), and DCM
(2.50 mL). After the completion of the
reaction, the precipitate was filtered, washed with DCM and the filtrate was dried
under vacuum. Next, the residue was dissolved in a minimal amount of DCM and

poured into the excess of Et,O. The precipitate was filtered off and dried under
vacuum to provide a white solid (167.8 mg, 0.431 mmol, 43 % yield).

Note: Purification of this compound on SiO, was unsuccessful due to rapid
hydrolysis.

'H and '*C NMR spectra are in agreement with those reported in the literature.?

Synthesis of 1,3-dioxoisoindolin-2-yl (2-phenylpropan-2-yl) oxalate (1d):

Q o)
(COCl), 0
A.  HO-N > 0 _N
THF, -78°C—>R.T., O
Cl O

(@) overnight, Ar 1d-Cl

oH Cl 1a-c1 ©

0
0
0 N
oo o
0 N
e
O 44 ©

1dd TEA, THF, R.T.,4 h

Compound 1d was synthesized following the modified procedure by Overman et al.
[ref. 28 of the manuscript]
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A. A 25 mL Schlenk tube with a magnetic stirring bar was heated under vacuum
with a heat gun, allowed to cool down to room temperature and backfilled with Ar.
The reaction vessel was then evacuated and backfilled with Ar (x 2).
N-hydroxyphthalimide (1.00 eq., 0.613 mmol, 100.0 mg) and THF (10 mL, Cyyp; =
0.06 M) were added sequentially under Ar and the resulting solution was stirred for
10 min at -78 °C. Next, oxalyl chloride (5.00 eq., 3.065 mmol, 263 pL) was added
portionwise via syringe addition to the reaction mixture. The solution was allowed
to warm up to room temperature and stirred overnight. The solvent was evaporated
and the residue was dried under high vacuum at 30 °C for 3 h to yield chloro N-
phthalimidoyl oxalate 1d-Cl as a colorless solid. The crude product was redissolved
in THF (10 mL, Cyyp; = 0.06 M) and used as a soltion in the next step.

B. A 10 mL Schlenk tube with a magnetic stirring bar was heated under vacuum
with a heat gun, allowed to cool down to room temperature and backfilled with Ar.
The reaction vessel was then evacuated and backfilled with Ar (x 2).

Cumyl alcohol 1dd (1.25 eq., 9.30110"2 mmol, 12.7 mg) in 300 uL of THF and Et;N
(2.25 eq., 0.167 mmol, 23.3 puL) were added sequentially under Ar. Next, 0.06 M
solution of chloro N-phthalimidoyl oxalate 1d-Cl (1.00 eq., 7.44(110> mmol) in
THF (1.24 mL) was added. The resulting heterogeneous mixture was allowed to stir
at room temperature for 4 h. The volatiles were removed under reduced pressure and
the residue was dried under high vacuum at 30 °C for 3 h to yield compound 1d as
a beige solid. 1,3-dioxoisoindolin-2-yl (2-phenylpropan-2-yl) oxalate 1d was then
used in further polymerizations without additional purification.
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7. Polymerization Procedures

General Considerations and Experimental Setup for Photopolymerizations

Katritzky salts, NHPI esters, primary amines (their hydrochlorides), carboxylic
acids, pCTA’s and CTA-4 were dried under high vacuum at 35 °C for 3 h and stored
under Ar at 0 °C as solutions in DMA. For labile compounds, drying at room
temperature was used instead. Liquid compounds with low boiling point were dried
with 3 A MS. pCTA-1, pCTA-2 and pCTA-3 as solutions were protected from the

ambient light with aluminum foil and used for no longer, than 2 weeks.

For all photopolymerizations a 10 mL Schlenk reactor equipped with a PTFE-coated
stirring bar and the appropriate light source was used. The reaction temperature was

measured to be between 38-40 °C without external cooling.

ax Output Measured Light
# Name AT, nm Power, W Intensity, mW / cm?
1| Feron LL-902 41521 435 20 145
HAUTY DC24V-2835-
2 120D-8MM.-B 435 10 60
3| Feron LL-903 32211 530 30 155
4 | Svetotron SV-20W-UV 395 20 130

Typical polymerization setup (left), color change during the polymerization (right):

- [ et
k- 1=
| | -
- — —
- \

From left to right: before pCTA-2 addition, + pCTA-2,
15 min under Blue LED’s irradiation

=P

T

3cm
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General Procedure D: EDA-RAFT Polymerization of Butyl Acrylate

Pho_-~_-Ph
1@ |
¢ ]’ Y =e® 0 NaS. _Z
[ BF,4 \n/
X. - Ph CTA ~
or > | n
o DMA or DMA : 'BUOH = 1.15: 1.00 (vv), X~v"gu0" X0 °
o 40 °C, Blue LED's 20 W
/A\ /N
r ])‘\O NAcceptor : NpcTA *NBua = 1:1:80
Xeor  qp ©

Katritzky Salt 1a as Acceptor

A 10 mL Schlenk tube with a magnetic stirring bar was heated under vacuum with
a heat gun, allowed to cool down to room temperature and backfilled with Ar. The
reaction vessel was then evacuated and backfilled with Ar (x 2). DMA (475 uL),
butyl acrylate (80.00 eq., 5.952 mmol, 853 pL, C,;x = 3.50 M), Katritzky salt 1a
(1.00 eq., 7.4411102 mmol, 186 uL 0.40 M in DMA) and pCTA (1.00 eq., 7.44[110"
2 mmol, 186 pL 0.40 M in DMA) were added sequentially under Ar. The reaction
mixture was degassed by a freeze-pump-thaw cycle (x 3) and placed under 20 W
blue LED projector. After a predetermined time, aliquots of approximately 150 puL
were taken out from the reaction mixture and quenched in an excess of MeOH : H,O
=9 : 1 (v/v) mixture. Monomer conversions were determined gravimetrically. The
obtained samples were reprecipitated one more time for 'H NMR analysis.

Note: After the addition of pCTA the reaction mixture should be protected from
ambient light as it may induce the polymerization process.

NHPI Ester 1b as Acceptor

A 10 mL Schlenk tube with a magnetic stirring bar was heated under vacuum with
a heat gun, allowed to cool down to room temperature and backfilled with Ar. The
reaction vessel was then evacuated and backfilled with Ar (x 2). DMA (310 uL),
‘BuOH (510 pL), butyl acrylate (80.00 eq., 4.255 mmol, 610 puL, C.; = 2.50 M),
NHPI ester 1b (1.00 eq., 5.32(1102 mmol, 133 puL 0.40 M in DMA) and pCTA (1.00
eq., 5.3201102 mmol, 133 puL 0.40 M in DMA) were added sequentially under Ar.
The reaction mixture was degassed by a freeze-pump-thaw cycle (x 3) and placed
under 20 W blue LED projector. After a predetermined time, aliquots of
approximately 150 uLL were taken out from the reaction mixture and quenched in an
excess of MeOH : H,O =9 : 1 (v/v) mixture. Monomer conversions were determined
gravimetrically. The obtained samples were reprecipitated one more time for 'H
NMR analysis.
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Note: After the addition of pCTA the reaction mixture should be protected from
ambient light as it may induce the polymerization process.

General Procedure E: ‘One-Pot’ EDA-RAFT Polymerization of Butyl Acrylate

Procedure for Katritzky Salt 1a
~ NH2

r/ ~
X ]/ Ph Ph_~_Ph
“~7  1aa X (Et3N) @ |
or + |(+)/ > NNy~ ©
_~<__NHsCI Ph™ O~ _“Ph EtOH, 75°C,6 h M ]/ F,hBF4
r e Ar SO 1a
¥ BF,
S~~~ 1aa-HCI
O NaS Z
> n\ﬂ/
DMA, 40 °C, Blue LED's 20 W Xeo- S

Nacceptor - MpCTA - NBUA = 1:1:80

Note: We did not observe any significant changes in IE and PDI of the products after
scaling up polymerizations from General Procedure D to scale in this procedure
(x 2.5, see Characterization Data of Synthesized Polymers).

A 10 mL Schlenk tube with a magnetic stirring bar was heated under vacuum with
a heat gun, allowed to cool down to room temperature and backfilled with Ar. The
reactor was charged with 2,4,6-triphenylpyrylium tetrafluoroborate (1.00 eq.,
0.186 mmol, 73.7 mg, C = 0.50 M in EtOH), dry EtOH (373 pL) and primary amine
laa (1.10 eq., 0.205 mmol) were added sequentially. The resulting suspension was
stirred and heated at 75 °C in an oil bath for 6 h. The mixture was allowed to cool
down to room temperature and dried under high vacuum at 45 °C for 3 h. After this,
DMA (1.65 mL), butyl acrylate (80.00 eq., 14.880 mmol, 2.13 mL, C,;x = 3.50 M)
and pCTA (1.00 eq., 0.186 mmol, 465 uL. 0.4 M in DMA) were added sequentially
under Ar. The reaction mixture was degassed by a freeze-pump-thaw cycle (x 3) and
placed under 20 W blue LED projector. After a predetermined time, aliquots of
approximately 200 uLL were taken out from the reaction mixture and quenched in an
excess of MeOH : H,O =9 : 1 (v/v) mixture. Monomer conversions were determined
gravimetrically. The obtained samples were reprecipitated one more time for 'H
NMR analysis.

Note: After the addition of pCTA the reaction mixture should be protected from
ambient light as it may induce the polymerization process.

32



Modified procedure for amine hydrochloride salt as a starting material:

Et;N (1.20 eq., 0.223 mmol, 31.0 uL) was added to a solution of the corresponding
alkyl ammonium hydrochloride 1aa-HCl (1.10 eq., 0.205 mmol,
C=0.55M in EtOH) in dry EtOH (373 pL) and the resulting mixture was stirred for
30 min at room temperature. After this 2,4,6-triphenylpyrylium tetrafluoroborate
(1.00 eq., 0.186 mmol, 73.8 mg, C = 0.50 M in EtOH) was added. The following
steps were analogous to the procedure for free amines.

Procedure for NHPI Ester 1b

0 ol
0
R DCC Q
r/ ~ OH + HO_N ’ et rzA\ O/N
¥ DCM,R.T.6h | \
*~"" 1bb 0 Ao b
@) NaS.__Z
T pcta N
T O
> | n
DMA : 'BUOH = 1.15 : 1.00 (v/v), X Buo Yo S

40 °C, Blue LED's 20 W
NAcceptor : NpcTA i Nua=1:1:80

A 10 mL Schlenk tube with a magnetic stirring bar was heated under vacuum with
a heat gun, allowed to cool down to room temperature and backfilled with Ar. The
reactor was charged with carboxylic acid 1bb (1.00 eq., 5.32(110 mmol) and
N-hydroxyphthalimide (1.00 eq., 5.32(110-2 mmol, 105 uL 0.51 M in DCM) and the
resulting suspension was stirred for 5 min at 0 °C. After this, DCC (1.00 eq.,
5.3207102 mmol, 60 uL 0.89 M in DCM) added in 3 portions to the reaction mixture.
The resulting mixture was allowed to warm up to room temperature and stirred for
6 h. The solvent was evaporated and the residue was dried under high vacuum at

35 °C for 3 h. The following steps were analogous to the General Procedure D for
NHPI esters.

Note: After the addition of pCTA the reaction mixture should be protected from
ambient light as it may induce the polymerization process
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General Procedure F: EDA-RAFT Polymerization of Butyl Acrylate with Gly-

Gly KS reagent
Ph % | Ph
A~ 0O N@ ©
T s
X<_- e
H

Procedure for Gly-Gly KS coupling with alcohols

Sitag LQ

N ’1dd

DCM, R.T,,
overnight, Ar

GIy Gly KS
O NaS.__Z
\)]\ \ﬂ/ pCTA
n OBu S \n/\ S z
N
DMA, 40 °C, Blue LED's 20 W ]/ " S

BuO

@)

NAcceptor - NpcTA * NBua =1:1:80

A 10 mL Schlenk tube with a magnetic stirring bar was heated under vacuum with
a heat gun, allowed to cool down to room temperature and backfilled with Ar. The
reactor was charged with Gly-Gly KS (1.00 eq., 7.441102 mmol, 38.0 mg), dry
DCM (180 uL) and alcohol 1dd (1.05 eq., 7.811102 mmol). After this, DCC (1.00
eq., 7.4411102 mmol, 68 ulL 1.10 M in DCM) added in 2 portions to the reaction
mixture at 0 °C. The resulting mixture was allowed to warm up to room temperature
and stirred overnight (full conversion was confirmed by TLC). The suspension was
filtered into another Schlenk tube through cotton, which was then washed with DCM
x 5 (c.a. 700-800 puL in total). The solvent was evaporated (0 °C — 35 °C) and the
residue was dried under high vacuum at 35 °C for 3 h. The following steps were
analogous to the General Procedure D for Katritzky salts.

Note: For some substrates, the addition of catalytic amounts of DMAP may be
necessary. We tested the effect of 5 mol % DMAP on the polymerization process
and observed no significant changes.
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Procedure for Gly-Gly KS coupling with amines and their hydrochlorides

! Ph /l Ph
~_N_o N&J o
sDRheNt:
X._.

- N OPh
H

”~
rd ~

r

{ La
" LQ

NH3CI

MeCN, R.T.,
overnight, Ar

X H Gly-Gly Ks
S 1aa HCI
o) NaS\"/Z
] \)’\OBU I pcta
\n/\N S
DMA. 40 °C, Blue LED's 20 W ]/ n s

BuO

O

NAcceptor - NpcTA “ NBua = 1:1:80

A 10 mL Schlenk tube with a magnetic stirring bar was heated under vacuum with
a heat gun, allowed to cool down to room temperature and backfilled with Ar. The
reaction vessel was then evacuated and backfilled with Ar (x 2). The reactor was
charged with Gly-Gly KS (1.00 eq., 7.441110> mmol, 38.0 mg), dry MeCN (200
uL). DCC (1.00 eq., 7.441710> mmol, 68 pL 1.10 M in MeCN) was added in 2
portions to the reaction mixture and the mixture was left to stir for 10 min. After
this, amine 1aa (1.05 eq., 7.817102 mmol, 200 uL. MeCN) was added and the
resulting mixture stirred overnight (full conversion was confirmed by TLC). The
suspension was filtered into another Schlenk tube through cotton, which was then
washed with MeCN x 3 (c.a. 400-500 pL in total). The solvent was evaporated (0
°C — 35 °C) and the residue was dried under high vacuum at 35 °C for 4 h. The
following steps were analogous to the General Procedure D for Katritzky salts.

Modified procedure for amine hydrochloride salt as a starting material:

EtN (1.05 eq., 7.8100102% mmol, 10.9 pL) was added to a solution of the
corresponding alkyl ammonium hydrochloride 1aa-HCI (1.05 eq., 7.81[1102 mmol)
in dry MeCN (200 pL) and the resulting mixture was stirred for 30 min at room
temperature. The following steps were analogous to the procedure for free amines.
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General Procedure G: EDA-RAFT Polymerization of Various Monomers

Ph yZ | Ph
N@ O

BF4 NaS Z

2a Ph X R \IS]/ pCTA s S. .Z
r R n \ﬂ/

DMA or DMA : 'BuOH = 1.15: 1.00 (vIv), X‘v’
40 °C, Blue LED's 20 W

or
0]
O
N 2ad - 2ah
O/ nAc:ceptor : anTA - NMonomer = 1:1:80 Zbd’ 2be
0]
2b
O
A

@)
OMe
MA \)]\O/\l N/ |
o) N

L (
2-vinyl pyridine
\)I\N O/ﬁ
H (MeO-TEG)A OMe
NIPAM

All polymerizations were performed according to the General Procedure D with
NAcceptor & NpcTA-2 © NMonomer = 1 1 1 1 80; [2a] = [pCTA] = 4.3801102 M or [2b] =
[pCTA]=3.131102 M; and total V ;= 1.70 mL.

# Monomer Solvent for precipitation
1 MA Cold MeOH*

2 NIPAM Hexane**

3 (MeO-TEG)A Ak

4 2-vinyl pyridine Et,O*

* The obtained samples were reprecipitated one more time for 'H NMR analysis.

** poly(N-isopropyl acrylamide) samples were reprecipitated two more times from hexane to
remove most of the monomer.

*#* poly(methoxy triethylene glycol acrylate) samples were quenched with 300 uL. of MeOH and
evaporated. Conversions were determined by 'H NMR (see Characterization Data of Synthesized
Polymers for details).
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8. Characterization Data of Synthesized Polymers

General Considerations:

o Theoretical molecular weight, M,(theor) ?* was calculated as:
M, (theor ) = [BuA] x Conv. x 128.17 + M(pCTA) — 23 + M,(Head Group).

e M, (SEC) ® was determined by SEC against polystyrene standards (BuA, MA,
(MeO-TEG)A, 2-VP) or poly(methyl methacrylate) standards (NIPAM).

e M,(NMR) was determined by 'H NMR and calculated as:

M,(NMR, Head) = (J(f*) / 2 x 128.17) / (J(Head) / N) + M,(pCTA) — 23 +
+ M,(Head Group), where [(Head) — integral intensity of the selected group of
protons from the ‘head’ of the polymer chain; N — number of protons in the
selected group. * — assigned for PBuA.

M,(NMR, Tail) = (I(f) / 2 x 128.17) / ((c*)) + M(pCTA) — 23 +
+ M (Head Group). * — assigned for PBuA.

e Initiation Efficiency, I © was calculated as: I = M,(theor) / M, (NMR,
Head).

e a-end group incorporation, ¢ f was determined by "H NMR and calculated as:
¢ = (J(Head) / N - [(PI)) / (J(Head) / N) x 100 %, where [(Head) — integral
intensity of the selected group of protons from the ‘head’ of the polymer
chain; N — number of protons in the selected group; PI = multiplet at 2.70 ppm
for pCTA-2 (see Mechanistic Studies for details) and PI = singlet at ~ 5.75
ppm for pCTA-3 [ref. 12 of the manuscript]. In some cases, ¢ was
additionally confirmed by MALDI TOF MS analysis.

e *_degradation product of w-end CTA (see Mechanistic Studies for details).

e The head group protons were assigned based on the 'TH NMR of the starting
Katritzky salts / NHPI esters. In some cases, additional literature search was
performed, focusing on the corresponding Giese addition products to
acrylates.
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Optimization of EDA-RAFT Polymerization Conditions (Selected Data)
10 W Blue LED’s instead of 20 W Blue LED’s

Poly(butyl acrylate) 2ac-10W was synthesized according to the General Procedure
D, but using 10 W LED strip instead.

O NaS SEt
Ph Ph \n/
~ CTA-2
AT, o £ Sy
N o > n
L BF4 DMA, 40 °C, Blue LED's 10 W Buo” Yo S
2a NAcceptor * NpcTA :Npua = 1:1:80 2ac-10W
M, (theor) * | M,(SEC)" M.(NMR,
Conv., % (n mol) (n mol) Head) ¢ Ige| D
g g (g mol ™)
94.0 9850 14600 14700 0.67 | 1.40

GPC traces for poly(butyl acrylate) 2ac-10W (Figure S3):
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20 W Purple LED’s instead of 20 W Blue LED’s

Poly(butyl acrylate) 2ac-Purple LED’s was synthesized according to the General
Procedure D, but using 20 W purple (395 nm) LED’s.

O NaS SEt
Ph Ph \"/
~ CTA-2
@\/ o | . \)I\osu 1op S\n/SEt
NS o > n
PhBF4 DMA, 40 °C, Purple LED's 20 W Buo” o S
2a NAcssptor - MpGTA : Npua =1 1: 80 2ac-Purple LED's
M, (NMR,
M, (theor) * | M,(SEC)" (
Conv., % (¢ mol) (¢ mol) Head) ¢ | I | D
g g (g mol)
84.2 8850 11800 11200 0.79 | 1.15

GPC traces for poly(butyl acrylate) 2ac-Purple LED’s at various conversions
(Figure S4):

Conversion:

71 %
—692%
—842%

65 60 55 50 45 40 35 30
igM
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Overlaid GPC traces for poly(butyl acrylate) 2ac-Purple LED’s and poly(butyl
acrylate) 2ac at various conversions (Figure S5):

Conversion for 435 nm:
122 %
—0926%

Conversion for 395 nm:
71 %
—842%

)

65 6.0 55 50 45 4.0 35 3.0 25
igM
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pCTA-2 as the sole initiator of polymerization

Poly(butyl acrylate) PBuA pCTA-2 was synthesized according to the General

Procedure D, but instead of Katritzky salt 1a and pCTA-2, pCTA-2 was used as the
sole initiator.

O
)S]\ n \)I\OBU

> PBuA pCTA-2
EtS™ SNa DMA, 40 °C, Blue LED's 20 W

PCTA-2 NAcceptor - NpcTA I NBua = 1:1: 80
M, (th a | M(SEC)?
Conv., % (theor) ( ) b
(gmol) | (gmol)
80.8 8400 11000 2.82

Additional kinetic data for poly(butyl acrylate) PBuA pCTA-2 (Figure S6):

a) b) 5
100 -
.
_ 804 ; R*=0.903
S T —_—
= =
S 601 =1
o =
m el
> 404 =4
5 - ;
S
20
0_ L 0_ T ‘ T T T
0 3 6 9 12 0 3 6 9 12
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GPC traces for poly(butyl acrylate) PBuA pCTA-2 (Figure S7):

R
55 50 45 40 35 3.0
igM

42



Katritzky Salts / Amines:

Poly(butyl acrylate) 2ac

Poly(butyl acrylate) 2ac was synthesized according to the General Procedure D.

O NaS SEt
Ph Ph \"/
~ CTA-2
©\/ o | . \)l\osu 1Iop S\"/SEt
NS ) > n
\ L, BFa DMA, 40 °C, Blue LED's 20 W Buo” X0 °
Head Group 2a NAcceptor - NpCTA - NBUA = 1:1:80 2ac
M,(NMR)
M, (theor) 2 | M,(SEC)" mol!
Conv., % ( ) (SEC) (g ) L | 0,7% | D
(g mol) (g mol!) Head ,
Tail (c) 4
(k+m) ¢
92.6 9700 10200 10400 12600 0.93 >99 1.22
mf?\ﬂ
e
Ph | \§/ ~\/€\\d%/\(|:/8\n/sva
> | Kok s P
| /J\ i L X O,/\O
Ph N Ph ‘ kTm i //‘\)f 2ac R = COOBu
. li ;
| 1 !
RENDj *
,ﬁLMJWMWJ L
é.l é.O 7‘.9 7.8 7‘.7 7‘.6 7‘.5 7‘.4 7‘.3 7‘2 7‘.1 \ b
pm *
C \ i
1‘ 4‘.5 4‘.4 4‘.2 4‘.0 3‘8 3‘.7 3‘.4 3‘.2 3‘0 2‘.8
i e+g+h
f ﬂ
{ v'*! d | A
) A L) “’J L¥§J r\k,, I
1(‘).0 9‘.5 E; 0 é 5 é.O 7‘.5 7.0 é.S é.O 5‘.5 5.0 4‘.5 4‘.0 3‘.. 3‘.0 2.5 2‘.0 1‘.5 1‘.0 d.S 0‘.0
ppm|

Figure S8. 'H NMR spectrum of poly(butyl acrylate) 2ac. *degradation product of w-end CTA.
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GPC traces for poly(butyl acrylate) 2ac at various conversions:

Conversion:
—122%
—40.0 %
—79.0%

—926%

Additional kinetic data for poly(butyl acrylate) 2ac:

a)
100
801
9
g 60
2
L)
= 40
o
o
20
0
0

b
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MALDI-TOF MS spectrum of PBuA 2ac with Conv. =19.6 %, M, =3500, D =1.20

(left); possible peaks assignment (right):
%Bs\g,sa Na”
[©]

BuO

[M+Na*]gyc. = 3581.08
[M+Na*]yys, = 3581.25

%H Na®
26
1) 3581.25 3709.32 R=COOBu BuO

[M+Na*]gac. = 3571.19
[M+Na*]ops, = 3570.65

Na*
26
R =COOBu BuO O

[M+Na*]eqc. = 3573.21
[M+Na*]oys. = 3573.35

128.07 —»m
e

H\} 1 H\Hmm“ O,

T T T T T T T r T T T T T T T T 1
1000 2000 3000 4000 5000 6000 7000 3560 3580 3600 3620 3640 3660 3680 3700 3720 3740
miz m/z
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Poly(butyl acrylate) 2ac’ — 2.5x scale:
M,(NMR,
M, (theor) * | M,(SEC)?
Conv., % Time,h |~ (mfffg ( (:101(-:1)) Head) | IE¢ | D
g g (g mol)
95.9 3.0 10050 10900 11000 091 | 1.21
GPC traces for poly(butyl acrylate) 2ac’:
N\
:; E‘\
[
f i\,
;’ %\‘
[\
/ \\N
PO "/; \\\ ““““““““““““
4.8 46 44 42 40 3.8 3.6 34 3.2

IgM

This data clearly shows, that there are no significant changes in M,, IE and D of
the product after scaling up polymerization from the General Procedure D.
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Poly(butyl acrylate) 3ac
Poly(butyl acrylate) 3ac was synthesized according to the General Procedure D.

NaS SEt

0
Ph Ph
Z A hig pCTA-2 S__SEt
ey n OBu S 'S
X ©) n
\( poT4 DMA, 40 °C, Blue LED's 20 W BuO" Yo S
3a . . =1:1:80 3ac
Nacceptor - NpCTA - NBuA S
M, (theor) * | M,(SEC)" M.(NMR)
a(theor) 2 -
Conv., % ) (g mol™) Legee | 0,7 % b
(g mol) (g mol) g
Head ¢ | Tail (¢) ¢
83.0 8700 20200 - 20200 >99 1.31
( ld
\[ LI/ %
O
. b
Py R = COOBu
Ph g
| A
~
PhT "N~ ~PPh '
L A 1 ‘v
\ c
~JL..JVL>.....-J\-J‘H' ‘U«MJ) "M J\” M M/' L mw
3‘.1 E;.O 7‘.9 7‘.8 7‘.7 7‘.6 .5 7‘.4 7.3 ".2 7‘.1 4‘8 4‘6 4‘4 4‘2 4‘( 3‘ 3‘0 2‘8
ppm ST M0 02
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T g'l'h
f .
dl | i/
A P p’t /L 3
16.0 9‘.5 S;.O 8‘.5 E;.O 7‘.5 7‘.( 6‘.5 6‘.0 5‘.5 5‘.0 4‘.5 4‘ 0 3.5 BLO 2.5 2.0 1.5 1.0 0.5 0.0
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Figure S9. 'H NMR spectrum of poly(butyl acrylate) 3ac.
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GPC traces for poly(butyl acrylate) 3ac (Figure S10):

52 50 4.8 46 44 42 40 3.8 3.6
IgM

MALDI-TOF MS spectrum of PBuA 3ac with Conv. = 74.7 %,
1.23 (left); possible peaks assignment (right) (Figure S11):

20062.05 20190.24

— 12819 ——p,

J iy &,

s mm“ w

T r 1 T ¥ ] T L T X T ¥
10000 20000 30000 20000 20050 20100 20150 20200 20250

m/z m/z

M, = 16000, D =

H
155 R
R=CO0OBu BuO”™ ~O

[M+Na*]eqc. = 20061.68
[M+Na*]ops. = 20062.05

Unlike other MALDI-TOF MS spectra, the main product observed here was
hydride-capped polymer chains at w-end. This may be due to the lower percentage

of CTA at w-end of the initial sample.
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Poly(butyl acrylate) 4ac
Poly(butyl acrylate) 4ac was synthesized according to the General Procedure D.

O NaS.__SEt o)
Ph Ph
O ~ \)j\ \"/ pCTA-2 S. _SEFEt
NS | n OBu S BnO \"/
BnO N © > "
o DMA, 40 °C, Blue LED's 20 W BuO" X0 S
4a NAcceptor - NpcTA I NBua = 1:1: 80 4ac
M, (theor) # | M,(SEC)" M.(NMR)
a(theor) 2 il
Conv., % (g mol ™) Lt | 0,7% | D
(g mol™) (g mol) .
Head (1) ¢ | Tail (¢) ¢
>99 10550 10100 10700 12400 | 0.99 | >99 | 1.25

P o
)\ | JL  |vle
3 m-+n+o //§ /\\O/ J»{"\d%’\c S Sva
Joul DAY ARE
Ph” 'NT Thh \i ONLA M Koo X R S
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r ! 1 M. i A~ f dac R = COOBu
A H i \\W g
bpm ‘
: b
| EtOH| i
EtOH | k r
| 4 | .mb J / \JL“ Mi o
Ny M 1 / ‘ ‘
e A N 1% 5.0 s | 40| | 3] 8o
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125 [120] 18| 11 [[1los| {bo  dlos e+g+h
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f \
A d Il
I N I ,1 d
4o P AW TIC
100 95 ol i 8d| |15 | 70| 65 60 55| (50| |ks| leo| 35 |3d]| 29 |20 15 10 o5 o0
ppm

Figure S12. '"H NMR spectrum of poly(butyl acrylate) 4ac. *degradation product of w-end CTA.
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GPC traces for poly(butyl acrylate) 4ac (Figure S13):

48 4.6 44 42 4.0 38 3.6 3.4 32
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Poly(butyl acrylate) Sac

Poly(butyl acrylate) Sac was synthesized according to the General Procedure D.

0 NaS._ _SEt 0
Ph Ph
0N . & T ectaz S_SEt
® | n OBuU S EtO e
EtO NS ) > 5 n
BF o ' n S
L L BFs DMA, 40 °C, Blue LED's 20 W oo
Sa NAcceptor : NcTA *Nua = 1:1:80 Sac
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| m ]\ MY Y Y %
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L n Z'm h
: : l,‘,h ‘M i i It ac  R=Cco0BU
- N1 y AS 9
é.l é.O 7‘.9 7‘.8 7‘.7 7‘.6 7.5 7.4 7‘.3 7‘.2 7.1 \I l'
ppm l‘

P c EYQH |, | k! [
EtOH | \ A
\ ] | ] , L L
—a 1 e
\J‘\A\“’i \ I‘ v ‘L"U\ N 1{ T T T T T T T T T T
S~ VA _ / 4.8 14.6/14.4 4.2 4.0 3.8/ 36 3.4 32 B0 2.8
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1‘25 1‘20 l‘15 ‘10 1‘05 1‘00 0‘95 e+gl +h
. J . L_AL‘?L
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Figure S14. "H NMR spectrum of poly(butyl acrylate) Sac. *degradation product of w-end CTA.
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GPC traces for poly(butyl acrylate) Sac (Figure S15):

48 4.6 44 42 4.0 38 3.6 3.4 32
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Poly(butyl acrylate) 6ac

Poly(butyl acrylate) 6ac was synthesized according to the General Procedure D.

O NaS___SEt 0)
Ph Ph
O A T pCTA-2 S.__SEt
N@ | n OBu S BnO \"/
BnO Y. © > "
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_S Ph
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a(theor) 2 il
Conv., % (e mol) (¢ mol") (g mol ™) Lge | 0,7% | D
- - Head (n) ¢ | Tail (c) ¢
88.7 9450 10400 12000 13200 | 0.79 | >99 | 1.26
NE S S_—a
Ph 10 %
o+p+q R| S
| X
~ =
Ph N Ph R = COOBu
\ J
I 1 [
J&.JL 'h'\ Jh‘%tw_,_.
8.1 8.0 7.9 7.8 7.7 7.6 7.5 7.4 7‘# 72 7.4
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i
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f 1
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I! ‘L a
N ,J/L AW
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Figure S16. 'H NMR spectrum of poly(butyl acrylate) 6ac.
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GPC traces for poly(butyl acrylate) 6ac (Figure S17):
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Poly(butyl acrylate) 7ac
Poly(butyl acrylate) 7ac was synthesized according to the General Procedure D.

O NaS.__SEt o)
Ph Ph
@) =~ \"/ CTA-2
® | n \)]\OBU g P BhHN S\"/SEt
BnHN NN~ o > "
ppF4 DMA, 40 °C, Blue LED's 20 W Buo” X0 S
7a NAcceptor - NpcTA - NBua =1:1:80 7ac
M,(NMR)
M, (th a | M,(SEC)P
Conv., % ( (mf):f; ( (mol'l)) (g mol ™) L | 0,7% | D
. s Head (m) ¢ | Tail (¢) ¢
44.5 4850 15400 15800 -k 031 | >99 | 1.62

*Only trace amounts of w-end CTA were found. Large quantities of the degradation product of
w-end CTA were observed.

a
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l/ A
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| | X
Myt ra J)MM ) W
é. 8.0 7‘.9 ".8 7‘.7 7‘.6 7‘.5 7‘4 7‘.3 7‘.2 7‘.1 6‘ 5‘.5 5‘0 1‘.5 4‘ 3‘.5 3‘.0
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1
f ' '
d /H u
J f} \._ JL MK f e
16.0 95 9.0 ‘.5 é.O 7‘5 7‘.) 6‘.5 é.O 5‘.5 5‘.0 4‘.5 4‘ 0 Z;.S 3‘( 2‘.5 ‘0 ‘.E 1‘.0 0‘.5 dO
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Figure S18. '"H NMR spectrum of poly(butyl acrylate) 7ac. **degradation product of w-end
CTA.
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GPC traces for poly(butyl acrylate) 7ac (Figure S19):
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Poly(butyl acrylate) 10ac
Poly(butyl acrylate) 10ac was synthesized according to the General Procedure D.

@) NaS SEt
Ph Ph e
Z CTA-2 A
N ® | n\)]\oau & P N S.__SEt
\/N\ © > n
ppoF4 DMA, 40 °C, Blue LED's 20 W BuO" X0 S
10a NAcceptor - NpcTA I NBua = 1:1:80 10ac
M,(NMR)
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99.9 10400 14200 - 16100 - >99 | 1.26
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N T L T
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Figure S20. "H NMR spectrum of poly(butyl acrylate) 10ac. *degradation product of w-end
CTA.
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GPC traces for poly(butyl acrylate) 10ac (Figure S21)
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MALDI-TOF MS spectrum of PBuA 10ac with Conv. = 99.9 %,
1.26 (left); possible peaks assignment (right) (Figure S22):

M, = 14200, D =

X S._SEt Na*
Buo” SO
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[M+Na*]ops. = 15067.24
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Poly(butyl acrylate) 10ac’

Poly(butyl acrylate) 10ac’ was synthesized from poly(butyl acrylate) 10ac as
follows:

A 10 mL Schlenk tube with a magnetic stirring bar was heated under vacuum with
a heat gun, allowed to cool down to room temperature and backfilled with Ar. The
reaction vessel was then evacuated and backfilled with Ar (x 2). Poly(butyl acrylate)
10ac (1.00 eq. with respect to “alkyne” moiety, 4.9300110- mmol, 70.0 mg of
polymer in 247 uL. of DMA), benzyl azide (3.00 eq., 1.4791102 mmol, 59.1 puL 0.25
M in DCM) and Cu(PPh;3);Br (0.50 eq., 2.4650110 mmol, 187 puL 0.013 M in
DCM). The resulting solution was stirred at room temperature for 24 h. Then the
reaction mixture was poured into an excess of MeOH : H,O =9 : 1 (v/v) mixture

and centrifuged, the precipitated polymer was dried under high vacuum at 35 °C for
6 h.

Note: In this protocol we used Cu(PPh;);Br, which was shown to be effective for
CuAAC by Diez-Gonzalez et al ¢

X S.__SEt Ph”” Ns, Cu(PPhs);Br
o -
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10ac
Ph, N=N
N
= S SEt
- Nﬁ T
BuO™ ~O S
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M, (theor) * | M,(SEC)" M.(NMR)
a(theor) 2 i
Conv., % (g mol) Legce | 0,7% | D
(g mol) (g mol") .
Head (k) © | Tail (¢) ¢
- - 14200 14500 30100 - - 1.26
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Figure S23. 'H NMR spectrum of poly(butyl acrylate) 10ac’. *Signals from the polymer
backbone shifted upfield, possibly, due to the coordination with trace amounts of copper catalyst
in the polymer.
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Poly(butyl

acrylate) 8ac

Poly(butyl acrylate) 8ac was synthesized according to the General Procedure E.

O NaS SEt
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Z A hig pCTA-2 S.__SEt
® | n OBu S \"/
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Figure S24. "H NMR spectrum of poly(butyl acrylate) 8ac. *degradation product of w-end
CTA.
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GPC traces for poly(butyl acrylate) 8ac (Figure S25):
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Poly(butyl acrylate) 9ac
Poly(butyl acrylate) 9ac was synthesized according to the General Procedure E.
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Figure S26. 'H NMR spectrum of poly(butyl acrylate) 9ac.
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GPC traces for poly(butyl acrylate) 9ac (Figure S27):
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NHPI Esters / Carboxylic Acids:
Poly(butyl acrylate) 2bc

Poly(butyl acrylate) 2bc was synthesized according to the General Procedure D.
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Figure S28. 'H NMR spectrum of poly(butyl acrylate) 2bec. *degradation product of ®-end CTA.

GPC traces for poly(butyl acrylate) 2be at various conversions (Figure S29):
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Conversion:
40.6 %
—066.1 %
—89.0%
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Additional kinetic data for poly(butyl acrylate) 2be:
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Poly(butyl acrylate) 3bc

Poly(butyl acrylate) 3bc was synthesized according to the General Procedure D.
NaS SEt

O \"/
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Figure S30. '"H NMR spectrum of poly(butyl acrylate) 3be.*degradation product of m-end CTA.
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GPC traces for poly(butyl acrylate) 3be (Figure S31):
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Poly(butyl acrylate) 4bc

Poly(butyl acrylate) 4bc was synthesized according to the General Procedure D.
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Figure S32. 'H NMR spectrum of poly(butyl acrylate) 4bc.
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GPC traces for poly(butyl acrylate) 4bc (Figure S33):
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Poly(butyl acrylate) Sbc

Poly(butyl acrylate) Sbe was synthesized according to the General Procedure D with
some deviations. The reaction vessel was prepared as described in the standard
protocol. Next, NHPI ester 5b (1.00 eq., 4.69110-> mmol, 20.8 mg), DMA (233 uL),
DMSO (380 pL), ‘BuOH (510 pL), butyl acrylate (80.00 eq., 3.750 mmol, 540 pL,
Cnix = 2.18 M) and pCTA-2 (1.00 eq., 4.6901102 mmol, 117 uL 0.40 M in DMA)
were added sequentially under Ar. The following steps were analogous to the
General Procedure D.
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NAcceptor - NpcTA “ NBua = 1:1:80
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Figure S34. '"H NMR spectrum of poly(butyl acrylate) 3be.*degradation product of m-end CTA
**Integral intensity of the protons [(m) : [(n) : [(¢) : [(0) =2 :2: 1 : 3 as well as their
characteristic J (see 'H spectrum of NHPI ester 5b), confirm the identity of the head group,
while the nature of the unusual splitting pattern of proton m remains unclear.

GPC traces for poly(butyl acrylate) Sbe (Figure S35):
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Poly(butyl acrylate) 8bc
Poly(butyl acrylate) 8bc was synthesized according to the General Procedure D.

Cl
o o) NaS.__SEt
(@) \"/ CTA-2
N ( n \)I\osu s P
o\ DMA : 'BUOH = 1.15 : 1.00 (v/v),
8b @) 40 °C, Blue LED's 20 W
—0
r]Acceptor : anTA s Npya = 1:1:80
Cl
O
&
S SEt
> "
S
BuO @]
_0 !
8bc
M,(NMR)
M,,(th a | M,(SEC)"
Conv. % | e @mot) | L | 0,"% |
(g mol) (g mol ) -
Head (p) © | Tail (¢) 4
91.0 9800 24200 27100 37600 0.36 >99 |1.29
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Figure S36. 'H NMR spectrum of poly(butyl acrylate) 8be. *degradation product of w-end CTA.

GPC traces for poly(butyl acrylate) 8be (Figure S37):

5.0 4.8 46 4.4 42 4.0 3.8 3.6 34
IgM

75



MALDI-TOF MS spectrum of PBuA 8bc with Conv. = 52.1 %, Mn = 16400, b =
1.21 (left); possible peaks assignment (right) (Figure S38):
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Poly(butyl acrylate) 9bc
Poly(butyl acrylate) 9bc was synthesized according to the General Procedure D.

O NaS\n/SEt
@) CTA-2
o n \)I\OBU S P
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cl o) DMA : 'BUOH = 1.15 : 1.00 (v/v),
NH o o 40 °C, Blue LED's 20 W
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S SEt
- ; g
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Cl 9bc
M,(NMR)
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(g mol™) (g mol™) ;
Head (p) © | Tail (¢) ¢
65.0 7050 35700 36200 36200 0.19 >99 |1.40
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Figure S39. '"H NMR spectrum of poly(butyl acrylate) 9be. *degradation product of w-end CTA.

GPC traces for poly(butyl acrylate) 9be (Figure S40):
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Poly(butyl acrylate) 10bc

Poly(butyl acrylate) 10bc was synthesized according to the General Procedure D
with some deviations. The reaction vessel was prepared as described in the standard
protocol. Next, NHPI ester 10b (1.00 eq., 4.6911102 mmol, 18.3 mg), DMA (233
uL), DMSO (380 uL), '‘BuOH (510 pL), butyl acrylate (80.00 eq., 3.750 mmol, 540
ulL, Cpix = 2.18 M) and pCTA-2 (1.00 eq., 4.69(1102 mmol, 117 uL 0.40 M in
DMA) were added sequentially under Ar. The following steps were analogous to the
General Procedure D.

H H
N?O
NH
NaS

)
= H
0 \Il/ CTA2
0 n\)l\osu s P \ﬂ/
N t
0 DMA : DMSO : 'BuOH =
100 °

1.00 : 1.18 : 1.29 (v/v),
40 °C, Blue LED's 20 W

10bc

NAcceptor - NpCTA - NBuA = 1:1:80

M, (theor) * | M,(SEC)" M,(NMR)
a(theor) 2 i
Conv., % (g mol™) L | 0,7% | D
(g mol!) (g mol) -
Head (t) ¢ | Tail (¢) ¢
37.3 4150 16100 16800 26200 | 0.25 | >99 1.46
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Figure S41. 'H NMR spectrum of poly(butyl acrylate) 10bc.

GPC traces for poly(butyl acrylate) 10bc (Figure S42):
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Poly(butyl acrylate) 6bc

Poly(butyl acrylate) 6be was synthesized according to the General Procedure E.

NaS.__SEt

O \"/
CTA-2
] Vj\osu e S\"/SEt
- n
E ~o DMA : 'BuOH = 1.15: 1.00 (V/v), BuO~ YO S

‘one-pot 40 °C, Blue LED's 20 W 6bc

Nacceptor - NpCTA - NBUA = 1:1:80

M,(NMR)
M, (theor) 2 | M,(SEC)" (g mol)
Conv., % Legr € T % b
Oy 7o (g mol™) (g mol™) Head : ff*| P07
Tail (¢) ¢
(k+m) ©
91.1 9550 29200 32800 37700 | 0.29 | >99 1.39
P
c_S S._—a
AR
LR S
I+CHCI;
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. ( k#m :
11‘ \
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Figure S43. '"H NMR spectrum of poly(butyl acrylate) 6be.*degradation product of m-end CTA.

GPC traces for poly(butyl acrylate) 6bc (Figure S44):
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Poly(butyl acrylate) 7bc
Poly(butyl acrylate) 7be was synthesized according to the General Procedure E.

Cl
o 0 NaS._SEt
0] \n/ CTA-2
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_N
0 DMA : 'BuOH = 1.15 : 1.00 (v/v),

40 °C, Blue LED's 20 W

J 'one-pot' 7b
NAcceptor - NpCTA = NBUA = 1:1:80
Cl
O
7
S._SEt
- o
d BuO™ ~O S
7bc
M, (theor) * | M,(SEC)P M.(NMR)
Conv., % (" mol) (" mol") (g mol) Lt | 9,7% | P
- - Head (p) © | Tail (c) ¢
78.0 8450 26000 33800 35200 | 0.25 | >99 | 1.39
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Figure S45. '"H NMR spectrum of poly(butyl acrylate) 7bc.*degradation product of w-end CTA.

GPC traces for poly(butyl acrylate) 7bec (Figure S46):
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Alcohols and amines with Gly-Gly KS:
Poly(butyl acrylate) 4dc
Poly(butyl acrylate) 4dc was synthesized according to the General Procedure F.

Ph Z | Ph
OH ®
/ H N P N
Ph
N O
H 44

GIy-GIy KS

DCM, R.T,,
overnight, Ar

@) NaS___SEt

S Aog, \[s]/ PCTAZ

DMA, 40 °C, Blue LED's 20 W

(@)
0 S SEt
> HCTY N o
© BuO S

O

Nacceptor - MpCTA - NBuA = 1:1:80

4dc
M, (theor) * | M,(SEC)P M.(NMR)
a(theor) 2 i
Conv., % (g mol) ILgee | 0,7% | D
(g mol™!) (g mol!) -
Head (m) ¢ | Tail (c) 4
44.0 4800 14700 16800 16100 0.29 > 99 1.51
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Figure S47. '"H NMR spectrum of poly(butyl acrylate) 4dc.

GPC traces for poly(butyl acrylate) 4dc (Figure S48):

86



Poly(butyl acrylate) Sdc
Poly(butyl acrylate) Sdc was synthesized according to the General Procedure F.

Qo L“Yﬁj - Ll g L“Yﬁ:;?

DCM, R.T.,
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O NaS SEt
P ¢ Al pCTA-2 9
" OBu S 0 S.__SEt
>~ TN b
DMA, 40 °C, Blue LED's 20 W 5 H "8
BuO™ ~O
NAcceptor - NpcTA < NBua =1:1:80
5dc
M,(NMR)
M, (th a | M,(SEC)P I
Conv., % (theor) ( ) (g mol') — Lt | 0,7 % b
(g mol!) (g mol™) Head (m)¢ Tail
(c)¢
65.6 7100 16350 16400 17000 | 0.43 | >99 1.48
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Figure S49. '"H NMR spectrum of poly(butyl acrylate) Sdc.

GPC traces for poly(butyl acrylate) Sde¢ (Figure S50):

Poly(butyl acrylate) 6dc
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Poly(butyl acrylate) 6dc was synthesized according to the General Procedure F.
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Figure S51. 'H NMR spectrum of poly(butyl acrylate) 6dc.
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We compared the resulting PBuA 6dc spectrum with that of Propranolol. The
stacked aromatic parts of the two spectra clearly show that the coupling reaction and
subsequent polymerization were successful.
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Figure S52. Stacked 'H NMR spectra of Propranolol and poly(butyl acrylate) 6dc.

GPC traces for poly(butyl acrylate) 6dc (Figure S53):
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Poly(butyl acrylate) 11ac

Poly(butyl acrylate) 11ac was synthesized according to the General Procedure F.

MeQ
O
NH,CI
5 3 Ho ?\,:;/ DCC, Et3N NS e
NH \E L DMA, R.T., \E
overnight, Ar @
Ph O 11aa GIy-GIy KS o 11a
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Ph OMe
O NaS SEt
\ﬂ/ CTA-2
n \)J\OBU S P
- S\n/SEt
DMA, 40 °C, Blue LED's 20 W o ” s
Z1:1:80 HN™ ~O BuO™ ~O
Na :NpCTA - NBUA =
cceptor - Tlp u HYO 11ac
Ph OMe
M, (theor) * | M,(SEC)P M.(NMR)
Conv., % ! ! (g mol?) I | 0,7% | D
(g mol™) (g mol™) .
Head (s) ¢ | Tail (b) ¢
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Figure S54. 'H NMR spectrum of poly(butyl acrylate) 11ac.
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We compared the resulting spectrum of PBuA 11ac with that of Aspartame methyl
ester hydrochloride. Due to the use of different solvents (CDCl; and DMSO-d), as
well as the coupling reaction with Gly-Gly KS, most of the signals changed their
chemical shifts. However, the presence of two methyl groups and the specific
splitting pattern of protons s and o proved that the complete structure of Aspartame
methyl ester is present in PBuA 11ac.
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Figure S55. '"H NMR spectrum of Aspartame methyl ester hydrochloride 11a.
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GPC traces for poly(butyl acrylate) 11ac (Figure S56):
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Monomers screening:

Poly(methyl acrylate) 2ad
Poly(methyl acrylate) 2ad was synthesized according to the General Procedure G.

NaS SEt
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=~ CTA-2
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M,(NMR)
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Figure S57. '"H NMR spectrum of poly(butyl acrylate) 2ad.
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GPC traces for poly(butyl acrylate) 2ad (Figure S58):
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Poly(methyl acrylate) 2bd
Poly(methyl acrylate) 2bd was synthesized according to the General Procedure G.

NaS SEt

0 \ﬂ/
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M,(NMR)
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Figure S59. 'H NMR spectrum of poly(methyl acrylate) 2bd.

GPC traces for poly(butyl acrylate) 2bd (Figure S60):
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Poly(N-isopropyl acrylamide) 2ae was synthesized according to the General
Procedure G.

o) NaS\"/SEt
Ph Ph J\ ]
Ay s T Qs

SEt
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hBF4 DMA, 40 °C, Blue LED's 20 W N Yo S
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M,(NMR)
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99.5 9250 22400 - - - - 1.32
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Figure S61. "H NMR spectrum of poly(N-isopropyl acrylamide) 2ae (Conv. = 40.1 %). * Trace
signals of protons from N-isopropyl acrylamide monomer.
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= 40.1 % (left) and

GPC traces for poly(butyl acrylate) 2ae with Conv.
Conv. =99.5 % (right) (Figure S62):
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Poly(methoxy triethylene glycol acrylate) 2af

Poly(methoxy triethylene glycol acrylate) 2af was synthesized according to the
General Procedure G.

O NaS SEt
Ph Ph \n/
= CTA-2
Ay, ™o Lv e
N N\ @ > n
PhBF4 DMA, 40 °C, Blue LED's 20 W RO™ Yy S
2a nAcceptor : anTA : NMonomer = 1:1:80 2af
\\/O\/\O/\/O\/\OMe
MeO-TEG
M, (NMR)
M, (th a | M,(SEC)" mol!
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(g mol ™) (g mol ) Head Tail 4
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**Conversion was determined from "H NMR spectrum (Figure S64).

P
F h/'(LN‘l* Ph ’
o S Sva
f 1 l ) g \[Sr b
| +p | MeO—"0 0
||

Ll A ;kvzo\,)f 2af R = COO(MeO-TEG})

NS T R — h g
8.1 8.0|7.9 7{8 7.7||v.6 |75 7.4|72.3|7.2 7.1
ppm
|l
I |
{ | '

s u\, N, ’ I

T T T T T T T T T ( =
4.8 4.6 4.4 42 4.0 [3.8/3.4 3/4 3.2 3.0 2.8 p | I \ e+d
PP ﬂ L
L 1
f ;}l.\h il
16.0 9‘.5 9‘.0 é.S 8‘.0 7.5 7‘ 6‘.5 é.O 5‘.5 5‘.0 4‘.5 4‘.0 3‘.5 3‘.0 2‘.5 2‘.0 1‘.5 1‘.0 0‘.5 d.O
ppm

Figure S63. 'H NMR spectra of poly(methoxy triethylene glycol acrylate) 2af. * Signals of
protons from poly(methoxy triethylene glycol acrylate) monomer.
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Figure S64. '"H NMR spectra of poly(methoxy triethylene glycol acrylate) 2af at various
conversions.
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GPC traces for poly(methoxy triethylene glycol acrylate) 2af (Figure S65):

50 45 40 35 3.0
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Poly(N-isopropyl acrylamide) 2be

Poly(N-isopropyl acrylamide) 2be was synthesized according to the General
Procedure G.

O J\ NaS\"/SEt
0 ] \)LH I pcTa2 .

SEt
O
N . Sy
o DMA : 'BuOH = 1.15 : 1.00 (v/v), N Y S
2b O 40 °C, Blue LED's 20 W 2be
NAcceptor - NpcTA * NNipam = 111 :80
M, (NMR)
M, (theor) 2 | M,(SEC)" (g mol)
Conv., % L foq b
e (g mol) (g mol) Head , off * | @7 70
) Tail (¢) ¢
(htj)
23.5 2350 6000 6000 7600 0.39 > 99 1.74
60.5 5700 15300 - - - - 1.50

==
E
c:'-_r
.

EtOH
I’?) \ }3 .\ hexane
AN Wi
alslas 44|40 3d b6 34 32 30 28 J d e+h
ppmM {’\ ; 1 \I
o |[EtOH h )
LAUIBY I P LV Y VAV AN
f
100 | bls| 9.0 T‘.s d| 7B 70| 65| 60 55 50 45 |40 35 30 25 20 15 10 05 00
ppm

Figure S66. '"H NMR spectrum of poly(N-isopropyl acrylamide) 2be (Conv. = 23.5 %). * Trace
signals of protons from N-isopropyl acrylamide monomer.
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GPC traces for poly(butyl acrylate) 2be with Conv. = 23.5 % (left) and
Conv. =60.5 % (right) (Figure S67):
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Poly(2-vinylpyridine) 2ag

Poly(2-vinylpyridine) Zag was synthesized according to the General Procedure G.

NaS SEt
X l \g/ pCTA-2 S<_SEt
N N > n \"/
DMA, 40 °C, Blue LED's 20 W NZ | S
X
nAcceptor anTA No.vp = =1:1:80 2ag
M, (theor) * | M,(SEC)P M.(NMR)
Conv., % ! ! (g mol) Lt | 0,7% | D
(g mol™) (g mol™) :
Head | Tail (¢) ¢
50.4 4200 5600 - 5600 - >99 1.67

a2 30 THF
THF
d+ée
i g'l'h f f 4 : 1
I N "_,'Q_| A
B - J“j m"’ . ./ M\/‘V\\J\ A \\ §{ N L )IL_//\_V" \\..\_ “ %.JK‘L

T T T T T T T T T T T T T T T T
10.0 |95 [9.0 §5 0l 75 |70 65 60 55 50 45 40 35 3.0 (25 20 15 1.0 05 0.0
ppm

Figure S68. '"H NMR spectrum of poly(butyl acrylate) 2ag.
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GPC traces for poly(butyl acrylate) 2ag (Figure S69):

—
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Poly(methyl acrylate) 2ah
Poly(methyl acrylate) 2ah was synthesized according to the General Procedure G.

N=
1
O N Y N=
Ph Ph
4 I
@N@ | ”VI\OM‘* PeTAS S\ﬂ’N {
X~ ©
PhBF4 DMA, 40 °C, Blue LED's 20 W oS
2a NAcceptor - NpcTA 1 NMa =1:1:80
M,(NMR)
M,,(th a | M,(SEC)" mol! I
Conv., % (theor) ( ) 8 ) eff 0, "% )
(g mol) (g mol) Head , e
) Tail (d) ¢
(itk) ©
99.9 7150 9100 9300 9700 0771 >99 1.28
a
“ f N=
j h 6\\69/\0 L ) N / b
STy
NL R
Ph or No ¢
Jl)ﬁ ‘ g |2ah R =COOM | }
|
P
o TN PH Lji+k b | D b 1‘
: LN
\ | Uﬂ( g d \
Ll | /L . IR —"" by
é.l 8‘.0 7‘.9 7.8 2.7 7‘.6 '7‘.5 7‘.4 7‘3 7‘.2 7‘.] 6.0 5.5 5‘.0 4‘.5 i4‘.0 3‘.5
ppm ppm
f
e
L h J\\ .
16.0 9‘.5 9‘.0 é 5 8‘.0 7‘.5 7‘.C 6‘.5 é.O 5‘.5 5‘.0 4‘.5 4‘.0 3‘.5 3‘. 2‘.5 2.0 1‘.5 1‘.0 d.S (;.0
ppm

Figure S70. '"H NMR spectrum of poly(butyl acrylate) 2ah.
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GPC traces for poly(butyl acrylate) 2ah (Figure S71):
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Poly(butyl acrylate) 2ac-(pCTA-3)

Poly(butyl acrylate) 2ac-(pCTA-3) was synthesized according to the General
Procedure G.

N=
I
O N Y N=
Ph Ph
=z I
® | n \)I\OBU pCTA- 3 SN v
NS ) n \n/
F,hBF4 DMA, 40 °C, Blue LED's 20 W Buo” Yo S
2a NAcceptor - NpcTA : NBua = 1:1: 80 2ac-(pCTA-3)
M,(NMR)
M, (theor) * | M,(SEC)®? I
Conv., % (theor) ( ) (g mol") ILgre | 0,7% | D
(g mol) (g mol!) Head :
Tail (d) ¢
(I4+n)©
81.6 8650 8900 9600 9600 090 | >99 |1.28
a
i ™
Bh S c
[) Lj i R = COOBu
Z 4
ph” TNZ Nen | len b 2acr(pCTA-3)
' ' ‘F‘ f*u’, DM |
b UL A A ek
é.] é.O 7.9 7‘8 7‘.' 7‘.6 7‘.5 7‘.4 7‘.3 7‘.2 —‘.1 6. 5. 5.0 4.5 4‘.D 3‘.5
ppn| ppm
fhh+i
g f ;l 1
€ |
1 /\‘ A A ’U‘L L
16.0 ‘E‘.5 ;.0 é ‘.C 7‘.5 '7‘.0 5‘.5 é.O F;.S 5‘.0 4‘.5 4‘ B.5 3‘.0 2‘.5 2‘.( 1‘.5 1‘.0 6.5 0‘.0
ppm
Figure S72. '"H NMR spectrum of poly(butyl acrylate) 2ac-(pCTA-3).
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GPC traces for poly(butyl acrylate) 2ac-(pCTA-3) (Figure S73):
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Table S1. Additional Solvents Screening for MA:

O
Ph Ph
=z
@\/N @ | n \)I\OMe
S ©

NaS

S

pCTA -2

S

n

\n/

o oF4 Solvent, 40 °C, Blue LED's 20 W Meo™ X0 S
2a NAcceptor : NpcTA i Nma =1:1:80
Solvent | Conv., % Ni;(tieo(l)'g ’ D;[;(IiEol(_:l))b Mn(l\?gv[:;;llj)e ad) © I | D
NMP 96.2 6350 7900 7400 0.93 | 1.22
DMSO 88.8 6350 8600 8500 0.75 | 1.21
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9. Mechanistic Studies

Uv-Vis Absorption Spectra
Katritzky salt 2a as acceptor

The UV-Vis absorption spectra of Katritzky salt 2a, pCTA-2, BuA and their
mixtures in DMA (0.01 M) are shown below. The bathochromic shift is indicative
of EDA complex formation between Katritzky salt 2a and pCTA-2.

S.__SEt
Ph_~_Ph S
NaS.__SEt ] 2 S
® | = ~ N\
©\/N\ o \"/ /\"/ Phe__~ ¥ on
BF, S O |
NS
Ph pCTA-2 BuA BE.
2a Ph Ph-"4
EDA Complex

— Katritzky salt 2a
—— pCTA-2
3 2a + pCTA-2
;-‘ BuA
= BuA + pCTA-2
;’ BuA + 2a
o 2 2a + pCTA-2 + BuA
©
o
[
8 \
2 11 \
L= 8
0 _K e

350 400 450 500 550 600 650
Wavelenght (nm)

Figure S74. The UV-Vis absorption spectra of Katritzky salt 2a, pCTA-2, BuA and their mixtures
in DMA (0.01 M).
*All absorption spectra were recorded in quartz cuvettes with a path length of 1.0 cm.
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NHPI ester 2b as acceptor

The UV-Vis absorption spectra of NHPI ester 2b, pCTA-2, BuA and their mixtures
in DMA (0.01 M) are shown below. The bathochromic shift is indicative of
EDA complex formation between NHPI ester 2b and pCTA-2.

.

o : S\n/SEt
NaS._ _SEt O~ Y s
oM YooY 0
Iy S o} O
pCTA-2 BuA Hj\o'N
2b 0

Ph
EDA Complex

—— NHPI ester 2b

—— pCTA-2

3 ——2b + pCTA-2
;.‘ BuA
r BuA + pCTA-2
o BuA + 2b
Q 2
Q 2b + pCTA-2 + BuA
®
o
[
2
Nl 14
<

0-\\\
350 400 450 500 550 600 650
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Figure S75. The UV-Vis absorption spectra of NHPI ester 2b, pCTA-2, BuA and their mixtures
in DMA (0.01 M).
* All absorption spectra were recorded in quartz cuvettes with a path length of 1.0 cm.
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Determination of the Stoichiometry of the EDA-Complex
Katritzky salt 2a as acceptor

The stoichiometry of the EDA complex was determined using Job’s method with
varying ratios of Katritzky salt 2a and pCTA-2 in DMA at 520 nm, where the total
concentration of the two components remained constant at 0.02 M. The absorbance
values were corrected with respect to the molar fraction of pCTA-2 and plotted
against the molar fraction (%) of pCTA-2. The maximum absorbance at 50 % molar
fraction of pCTA-2 indicated the 1:1 stoichiometry of the EDA complex in solution.

.S SEt
Ph~ Ph EDA-complexation \"/
® | NaS\"/SEt _ ’ S
NN~ o = Phe_~~X_Ph
BF4 S v
Ph pCTA-2 rN\ -

Absorbance (a.u.)
o o ©
o o o
N w EEN
| | |

©

o

—_—
I

0.00»

0O 20 40 60 8 100
Molar fraction of pCTA-2 (%)

Figure S76. Job’s plot of Katritzky salt 2a and pCTA-2 in DMA at 520 nm.
*All absorption spectra were recorded in quartz cuvettes with a path length of 1.0 cm.
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NHPI ester 2b as acceptor

The stoichiometry of the EDA complex was determined using Job’s method with
varying ratios of NHPI ester 2b and pCTA-2 in DMA at 500 nm, where the total
concentration of the two components remained constant at 0.02 M. The absorbance
values were corrected with respect to the molar fraction of pCTA-2 and plotted
against the molar fraction (%) of pCTA-2. The maximum absorbance at 50 % molar
fraction of pCTA-2 indicated the 1:1 stoichiometry of the EDA complex in solution.

O —_—
Q EDA-complexation "S\ﬂ/SEt
N NaS. _SEt -complexatio Yy o

o = = 0
o) S o)
2b pCTA-2 H'\C)»N
Ph O
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E
[4+]
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Q
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L0
5
m 0.05_
L
<
0.00 o

Molar fraction of pCTA-2 (%)

Figure S77. Job’s plot of NHPI ester 2b and pCTA-2 in DMA at 500 nm.
* All absorption spectra were recorded in quartz cuvettes with a path length of 1.0 cm.
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Stern-Volmer Quenching Studies

The emission spectra were recorded by Agilent Cary Eclipse spectrofluorimeter.
Samples for the luminescence quenching experiment were prepared mixing
Katritzky salt 2a (C = 0.10 mM) with the required amount of pCTA-2 in a total
volume of 2.0 mL of dry DMA in quartz cuvettes with a path length of 1.0 cm under
Ar atmosphere. The excitation wavelength was fixed at 350 nm (incident light slit
regulated to 1.5 nm), while the emission light was acquired from 370 nm to 670 nm
(emission light slit regulated to 20 nm).

‘:'_;‘ no pCTA-2 added
8 1504 —— [pCTA-2] = 0.02 mM
8, —— [pCTA-2] = 0.04 mM
2 —— [pCTA-2] = 0.06 mM
-4 —— [pCTA-2] = 0.08 mM
Q S— =21 =
£ 100- [pPCTA-2] = 0.10 mM
<
Q2
®
= 504
£
- N

0- . , e

375 450 525 600 675
Wavelenght (nm)

Figure S78. Quenching of Katritzky salt 2a emission (0.10 M in DMA) in the presence of
increasing amounts of pCTA-2.

The Stern-Volmer plot shows a linear correlation between the amounts of pCTA-2
and the ratio Iy/I. On the basis of the following equation (1), the Stern-Volmer
quenching constant (Kgy) was calculated to be 19.6(110° M-,

(1) IyT=1+Kgsy[Q]
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y =19.6352x + 1
R?=0.989

0+ T T T T T T T T T T
0.00 0.02 0.04 0.06 0.08 0.10
[pCTA-2] (mM)

Figure S79. Stern-Volmer quenching plot.

119



Radical Trapping Experiment

The experiment was carried out to further support radical mechanism of the
photoinduced transformation of Katritzky salts. It was performed according to the
General Procedure D, but with the addition of 5 eq. of TEMPO relative to pCTA-2
and Katritzky salt 2a. After 3 hours of irradiation, no polymer was precipitated,
indicating complete inhibition of the polymerization process. Next, an aliquot of the
reaction mixture was taken, evaporated, and subjected to GC-MS analysis.

O NaS\n/SEt
Ph Ph CTA-2
o | S O _ S SEt
N N : . n \"/
S
B

1 BF. DMA, 40 °C, Blue LED's 20 W

NAcceptor : NpCTA * NTEMPO * NBua = 1:1:5:80 2ac - not detected

Products (detected by GC-MS):

Qs Oy O

Bn-TEMPO (247.16) Bn-Bn (182.03) Bn-CTA (228.00)
Ph
0
AN
EtS OBu N -
H HO Ph” >N “Ph
EtS-BuA (190.09) TEMPO-H (156.15) Pyr (307.11)

Figure S80. Radical trapping experiment design (top) and detected products (bottom; the observed
m/z for each structure is shown in parentheses.).

This result is in accordance with the proposed radical nature of the process.
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Figure S81. GC-MS analysis of the reaction mixture.

+El Scan (rt: 13575 min) RT_Exp.D

156.1500

TEMPO-H: calc’d for CgH,sNO* [MI]*: 156.14,
found 156.15

157.1800

1481400 153-3300

48 50 52

146 147 148 149 150 151 152 153 154 155 156 157 158 159 160 161 162 163 164 165 166 167 168 169

Counts vs. Mass-to-Charge (m/z)

Figure S82. GC-MS analysis of the radical-trapping product TEMPO-H.
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+El Scan (rt: 20.240 min) RT_Exp.D

190.0900

EtS-BuA: calc’d for CgH;,0,S* [M]*: 190.10,
found 190.09

188.0000 | |

174 1/6 178 180 182 184 18 188 180 192 194 19 198 200 202 204
Counts vs. Mass-to-Charge (m/z)

Figure S83. GC-MS analysis of the radical-trapping product EtS-BuA.

+El Scan (rt: 23.920 min) RT_Exp.D

182.0300

Bn-Bn: calc’d for Cy4H14* [M]*: 182.11,
found 182.03

182.9400

177.8700

178.8200
m_flmou I 130-|2300 ' 185.1800  186.6000

174 175 176 177 178 179 180 181 182 183 184 185 186 187 188
Counts vs. Mass-to-Charge (m/z)

Figure S84. GC-MS analysis of the radical-trapping product Bn-Bn.
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+El Scan (rt: 28.247 min) RT_Exp.D

2471600

Bn-TEMPO: calc’d for C;cH,4,NO* [M[*: 247.19,
found 247.16

1 1 | 1 ‘ | I 1 1 1 1

241 242 243 244 245 246 247 248 249 250 251 252 253
Counts vs. Mass-to-Charge (m/z)

Figure S85. GC-MS analysis of the radical-trapping product Bn-TEMPO.

+El Scan (rt: 33.173 min) RT_Exp.D
228.0000

Bn-CTA: calc’d for CioH1,S3* [M]*: 228.01,
found 228.00

229.9500

| , 232.0800

214 215 216 217 218 219 220 221 222 223 224 205 226 227 228 229 230 231 232 233 234 235 236 237 238 239 240 241 242 243
Counts vs. Mass-to-Charge (m/z)

Figure S86. GC-MS analysis of the radical-trapping product Bn-CTA.
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+El Scan (rt: 45.758 min) RT_Exp.D

307.1100

Pyr: calcd for C,3HgN* [M]*: 307.13,
found 307.11

306.1200

308.1100

304.0500
305. |12{]D SOB.EI 300

303 3035 304 3045 305 3055 306 3065 307 3075 308 3085 303 3095 310 3105
Counts vs. Mass-to-Charge (m/z)

Figure S87. GC-MS analysis of the radical-trapping product Pyr.
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On / Off Experiment

We tested our catalytic system under two “off” periods (3 h and 20 h), during which
no increasing of conversion was observed. After the second “off” period, full
conversion of PBuA was reached under light irradiation. The resulting
characteristics of polymer were almost similar to standard conditions and no
increasing conversion was observed during “off” periods which is in accordance

with the intended photocontrolled nature of the process.

NaS SEt

\g/ pCTA-2

0
Ph Ph
QURY, o~ :
N hig
NS ) n
PhBF4 DMA, 40 °C, Blue LED's 20 W Buo” Yo S
2a NAcceptor - NpcTA “ NBua = 1:1:80 2ac
M, (theor) M,P
# | Conv., % Time, h (theor) P | Light
(gmol) | (gmol")
1 10.8 0.5 1350 3500 1.17 | ON
2 36.9 1.0 4000 5300 1.20 | ON
3 37.0 4.0 4000 5300 1.19 | OFF
4 59.6 4.5 5950 6800 1.19 | ON
5 59.6 245 5950 6300 1.20 | OFF
6 78.0 25.0 8250 9400 1.22 | ON
7 98.0 26.0 10400 11400 1.23 | ON
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Figure S88. Conversion vs Time plot for on / off experiment.
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Chain Extension Experiment

Chain extension was carried out to test the trithiocarbonate chain-end fidelity: a new
portion of monomer was added at 98 % conversion of PBuA under standard
conditions. We observed efficient chain extension, obtaining PBuA in 175 %
conversion with good matching of M, (theor) and M, and narrow D.

0 NaS.__SEt
Ph Ph e
~ CTA-2
QT o - Sy
NS ) > n
L BFa DMA, 40 °C, Blue LED's 20 W Buo Yo S
2a Nacceptor * NpcTA I Nua =1:1:80 + 80 2ac
M, (th a | M,(SEC)?
Conv., % Time, h (theor) ( ) b
(g mol) (g mol)

98.4 3.1 10300 11700 1.23

175.2 5.0 18200 22000 1.28
N
A M_=11.7 kg-mol
[ P=123
|
[ M_ = 22.0 kg-mol”
-’ D=128

e —
55 5.0 4.5 4.0 35 3.0
IgM

Figure S89. GPC traces of PBuA 2ac.
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Uv-Vis Kinetics Experiment

We performed the experiment, demonstrating the kinetics of consumption of EDA
complex and formation of macroRAFT species during the course of the
polymerization. The experiment was conducted according to General Procedure D,
and aliquots were taken at predetermined time intervals. It is clearly visible that after
30 min of the irradiation almost all EDA complex was transformed into the
macro-CTA agent with lower absorption.

Time {min):
0
| —=15
‘; 2 —30
. —60
£ —120
Q
Q
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Figure S90. The UV-Vis absorption spectra of aliquots taken from the reaction mixture (DMA,
0.01 M).
* All absorption spectra were recorded in quartz cuvettes with a path length of 1.0 cm.
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Extinction Coefficient Determination for Katritzky Salt 2a, pCTA-2 and their
EDA Complex

The UV-Vis absorption spectra of Katritzky salt 2a, pCTA-2 and their EDA
complex in DMA at various concentrations are shown below. Extinction coefficients
were calculated at the standard for the most experiments wavelength — 435 nm.

S SEt—l
Ph._~_Ph g
NaS.__SEt S S
® |
©\/N\ o hig Phe_~ ¥ _ph
BF,4 S N
Ph pCTA-2 r X BE
2a Ph Ph°'4
EDA Complex

Katritzky salt 2a:

[Katritzky salt 2a]:
3 8.0 mM
= ——10.0 mM
i —12.0 mM
B —14.0mM
S 24 ——16.0 mM
c
©
o]
[
2
2 17
<
0-
350 375 400 425 450

Wavelenght (nm)

Figure S91. The UV-Vis absorption spectra of Katritzky salt 2a in DMA at various concentrations.
* All absorption spectra were recorded in quartz cuvettes with a path length of 1.0 cm.

The absorbance shows a Lambert-Beer linear correlation with the concentration of
Katritzky salt 2a at 435 nm. On the basis of the following equation (2), the extinction
coefficient () was calculated to be 2.8 M- [Jcm!.

(2) A=¢lc
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Figure S92. Absorbance vs concentration of Katritzky salt 2a plot at 435 nm.

pCTA-2:

[PCTA-2[:
3 —8.0mM
= ——10.0 mM
= ——12.0mM
~ ——14.0mM
g 24 ——16.0mM
c
©
E
2
a 11
L= §
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Figure S93. The UV-Vis absorption spectra of pCTA-2 in DMA at various concentrations.
*All absorption spectra were recorded in quartz cuvettes with a path length of 1.0 cm.

The absorbance shows a Lambert-Beer linear correlation with the concentration of
pCTA-2 at 435 nm. On the basis of the following equation (2), the extinction
coefficient (¢) was calculated to be 31.9 M- lcm!.

130



(2) A=¢lc

0.75
- y = 0.0319x
g 0.504 R? = 0.0907
Py
Q
o
37}
2
8 0.254
O
<
0 T T T T T

O 4 8 12 16 20
[PCTA-2] (mM)

Figure S94. Absorbance vs concentration of pCTA-2 plot at 435 nm.

EDA complex:
[EDA Complex]:
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Figure S95. The UV-Vis absorption spectra of EDA complex in DMA at various concentrations.
* All absorption spectra were recorded in quartz cuvettes with a path length of 1.0 cm.
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The absorbance shows a Lambert-Beer linear correlation with the concentration of
EDA complex at 435 nm. On the basis of the following equation (2), the extinction
coefficient (¢) was calculated to be 57.9 M-'[lecm™.

(2) A=¢lc

1.25

1.00 1
y = 0.0579x

R* = 0.9962

0.751

Absorbance (a.u.)

=2 2

) o

&) S
| 1

0 ) T T T ' T T T T
0 4 8 12 16 20
[EDA Complex] (mM)

Figure S96. Absorbance vs concentration of EDA complex plot at 435 nm.
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(CTA-4)-initiated Photoiniferter Polymerization of Butyl Acrylate

Poly(butyl acrylate) PBuA CTA-4 was synthesized according to the General
Procedure D, but instead of Katritzky salt 1a and pCTA-2, CTA-4 was used as
initiator. We were able to detect protons j from the initiation by thiocarbonylthio
radical (see 'H NMR spectrum below). Possible parasitic initiation in our EDA-
RAFT polymerization, lowering a-end functionality, would have the same nature.
Therefore, we used protons j as a reference to detect if we had parasitic initiation in

polymerizations.
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Figure S97. 'H NMR spectrum of poly(butyl acrylate) PBuA CTA-4. *degradation product of

w-end CTA.
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Stacked "H NMR spectra of poly(butyl acrylate) 2ac [top] and poly(butyl acrylate)
PBuA CTA-4 [bottom], that demonstrate complete a-end functionality of poly(butyl
acrylate) 2ac:
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Figure S98. Stacked 'H NMR spectra of poly(butyl acrylate) PBuA 2ac and PBuA CTA-4.
*degradation product of w-end CTA.
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Evaluation of w-end Thiocarbonylthio Group Stability

Poly(butyl acrylate) 2ac was synthesized according to the General Procedure D. The
polymer was precipitated in an excess of MeOH : H,O =9 : 1 (v/v) mixture.

O NaS SEt
Ph Ph e
= CTA-2
©\/ ® | 0 \)I\osu g S\"/SEt
N N @ - n
F,hBF4 DMA, 40 °C, Blue LED's 20 W Buo” o S
2a NAcceptor : NpcTA : NBua = 1:1:80 2ac
M, (NMR)
M, (theor) * | M,(SEC)" mol!
Conv., % (theor) (SEC) (g mol") IE¢ | ¢,% | B
(g mol) (g mol) Head )
Tail (¢) ¢
(k+m) ©
92.6 9700 10200 10400 | 12600 | 0.93 | >99 | 1.22

Dried polymer (35 °C) was then reprecipitated and three samples of ca. 25 mg were
taken:

e #1 was dissolved in CDCl; and analyzed by '"H NMR spectroscopy.

o #2 was dissolved in CHCI; (2 mL) and heated to 48 °C for 8 h in a closed vial.
The solvent was removed under high vacuum, the residue was dissolved in
CDCl; and analyzed by '"H NMR spectroscopy.

e #3 was dissolved in CHCI; (2 mL) and heated to 65 °C for 8 h in a closed vial.
The solvent was removed under high vacuum, the residue was dissolved in
CDCl; and analyzed by '"H NMR spectroscopy.

The resulting stacked 'H NMR spectra of samples #1, #2 and #3 are shown below.
This result clearly demonstrates the thermal lability of w-end thiocarbonylthio group
and that protons * are associated wih the degradation product of ®w-end CTA.
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Figure S99. Stacked '"H NMR spectra of poly(butyl acrylate) samples #1, #2 and #3. *degradation
product of w-end CTA.
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10. Full Mechanistic Proposal

X\v/ ~ -
1 EDA-complex radical pair
o |n|tlit|on
} Z n\)I\OBu capping
“~“Bu0” O

R =COOBu 6
reversible
combination
/A\ S Z
x\ . R PN . .
T SIS E A0
8 BuO @]

degenerative
chain transfer

137



Mechanism of Fragmentation

Katritzky Salts:
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11. Comparison of Conventional Conjugation with CTA and
EDA Complex-Driven RAFT Polymerization

R{R, S HOOC O RR, S RiR, S
HOOC ., HO
‘V)%s)l\z N A ‘v)%s)l\z
RAFT-COOH RAFT-oligopeptide RAFT-OH
pPRA:
Ph
© 6]
| ) BF, N=
© S S
2,4,6-triphenylpyrylium
tetrafluoroborate NHPI pCTA-2 pCTA-3
CTA conjugation Our approach
Katritzky Gly-Gly
COOH oligopeptide OH Salt 2a + ;\LHEI és,}e[i KS +
pCTA P pCTA
Coupling . N . - -
between CTA ! step ! step I step .| 1step™ I step . ! step
(PRA) and [amines, [amines, [carngyh [amines] [carbpxyhc [amines,
P alcohols] alcohols] ¢ acids] acids] alcohols]
[substrate]

* Filtration procedure may be required for DCC-mediated coupling in case of PI polymerization (I |).
DCU filtration may be complex in case of polar solvents / low quantities of substrates. The efficiency
of DCC-mediated coupling may vary depending on the substrate (especially alcohols). Some
optimization of the reaction conditions may be required.

** “one-pot” procedure without filtration is available. There are some limitations regarding amine
complexity (decrease in yield or inapplicable) [see SI].

Commerecial +°/2-4 _/5SD or
availability of steps™ . +/2 +/2 -/ 1SD or
7SN steps +/ 3 steps - -
CTA or pRA and | 1-2 column 1 CC [29 1 CC[31] steps steps 3SN steps
pCTA / # of steps | chromatogr. 30] ’ No CC No CC 1CC
for synthesis [CC]

* 3 Options for trithiocarbonate- and 2 options for dithiocarbonate-based RAFT-agents with variable
linkers are available at Sigma Aldrich. Another 2 options were NHS-esters, which also proved to be
effective in coupling reactions.

** The exact number of steps required depends on the desired head group and linker. For the most
purposes, 2-step synthesis with 1 column chromatography will be required.

** Estimated for 5-amino-4-methyl-4-(propylthiocarbonothioylthio)-5-oxopentanoic acid as CTA.
Commercially available CTA would potentially deliver the product in 1 step (solid phase, SD) or 3 steps
(solution phase, SN). The latter could be associated with degradation of the product, as the consequence
of instability of RAFT agents in the presence of free amines [32, 33, 34, 35].

*** Estimated for pCTA-2. pCTA-3 would require 3 steps synthesis with 1 CC.

Modularit Substrate should be conjugated with pCTA could be chosen
Y CTA when varying Z-group independently
Efficiency of - -
initiation (L) High from moderate to high
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* Head group predesigned for high L.
** The I of polymerization depends on the stability of generated radical from the substrate.

Available . 1o mo Ao benzylic, | benzylic, benzylic,
substrates benzylic, 1°,2°, 3 20,30 1°,20,3° | 1°,2° 3°
Preservation of
n?tura.l n n n i 4
functionality of
the substrate

Cost-efficiency:

O
R= CH3
€526.00 for 5 g; 38.36 €/mmol
R=H

€511.00 for 5 g; 35.83 €/mmol

pRA:
Ph

©
) BF,
B

Ph O Ph
2,4,6-triphenylpyrylium

tetrafluoroborate
€67.80 for 5 g; 5.37 €/ mmol

Summary:

Z= S(CH2)11CH3
€621.00 for 5 g; 50.14 €/ mmol
Z=Ph
€555.00 for 5 g; 31.01 €/ mmol

)

N
HO
@)

NHPI
€23.30 for 5 g; 0.76 €/mmol
€167.00 for 500 g; 0.05 €/mmol

\/\><CN)SI\
HO S S/\(\ATO

€706.00 for 5 g; 55.02 €/mmol

N,N’-Dicyclohexylcarbodiimide
€208.00 for 1000 g; 0.04 €/mmol

NaS SEt

T

S

pCTA-2
EtSH, CS,, NaH:
~0.05 €/mmol of pCTA-2

RAFT-COOH vs Katritzky salt 2a + pCTA [Amines as substrates]:

A higher efficiency of polymerization is expected for EDA-driven RAFT
polymerization for stabilized radicals. Conventional coupling with CTA would
deliver a product with diminished yields due to the low stability of thiocarbonyl

group in the presence of free amines [32, 33, 34, 35].

RAFT-OH vs NHPI ester 2b + pCTA [Carboxylic acids as substrates]:

In this case, a well-designed CTA will generally be more efficient, than EDA-driven
RAFT polymerization. We believe that, for stabilized radicals and with further
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optimization (sodium phthalimide precipitation issue) of reaction conditions, our
catalytic system could achieve a similar level of initiation efficiency.
RAFT-oligopeptide vs Gly-Gly KS + pCTA [Amines and alcohols as substrates]:

Solution-phase chemistry. This is preferable for short di-/tripeptides due to the
simplicity and affordability of their synthesis in solution. Conventional coupling
with CTA would result in a product with lower yields due to the instability of
thiocarbonyl group in the presence of free amines. Additionally, the stability issue
of CTA rises on the deprotection step of ester group from the CTA-oligopeptide C-
terminus. In this case, our method would be superior, however, further optimization
of the conditions is required to increase L.¢ of polymerization.

Solid-phase chemistry. This is preferable for relatively long oligopeptides as the
synthesis is often multistep, and further coupling with CTA could be performed prior
to removal from the resin. The resulting product could then be purified by HPLC
and repricipation, coupled with the target amine and purified one more time. Here,
predesigned CTA outperform our method in most cases.

General considerations:

e EDA complex-driven RAFT polymerization is more cost-effective than
conventional coupling with CTA, when the latter are purchased (see above),
and significantly easier / faster if synthesis of CTA’s is required.

e Our method grants several possibilities for advanced macromolecular design
including selective grafting from amino group near 2° and 3° center, while
preserving redox tag at 1° for further redox transformation. It also allows two
donors to be used simultaneously, enabling the most effective mixture to be
devised for a particular monomer group while preserving close to complete a-
end functionalization [36].

141



12. References

. Armarego, W.L.F. (2017). Purification of Laboratory Chemicals (9th ed.).
Butterworth-Heinemann.

. Gujadhur, R.; Venkataraman, D.; Kintigh J.T. Formation of aryl-nitrogen
bonds using a soluble copper(l) catalyst. Tetrahedron Lett. 2001, 42 (29),
4791 —4793.

. Sinai, A.; Vangel, D.; Gati, T.; Bombicz, P.; Novak, Z. Utilization of Copper-
Catalyzed Carboarylation—Ring Closure for the Synthesis of New Oxazoline
Derivatives. Org. Lett. 2015, 17 (17), 4136 — 4139.

. Battersby, T.R.; Ang, D.N.; Burgstaller, P.; Jurczyk, S.C.; Bowser, M.T;
Buchanan, D.D.; Kennedy, R.T.; Benner, S.A. Quantitative analysis of
receptors for adenosine nucleotides obtained via in vitro selection from a

library incorporating a cationic nucleotide analog. J. Am. Chem. Soc. 1999,
121 (42), 9781 —9789.

. Chong, H.S.; Song, H.A.; Dadwal, M.; Sun, X.; Sin, I.; Chen, Y. Efficient
synthesis of functionalized aziridinium salts. J. Org. Chem. 2010, 75 (1),
219 - 21.

. Zhang,J.; L1, Y.; Xu, R.; Chen, Y. Donor-Acceptor Complex Enables Alkoxyl
Radical Generation for Metal-Free C(sp?)-C(sp’®) Cleavage and
Allylation/Alkenylation. Angew. Chem. Int. Ed. 2017, 56 (41), 12619 —
12623.

. Michaudel, Q.; Chauvire, T.; Kottisch, V.; Supej, M.J.; Stawiasz, K.J.; Shen,
L.; Zipfel, W.R.; Abruiia, H.D.; Freed, J.H.; Fors B.P. Mechanistic Insight
into the Photocontrolled Cationic Polymerization of Vinyl Ethers. J. Am.
Chem. Soc. 2017, 139 (43), 15530 — 15538.

. Schweitzer-Chaput, B.; Horwitz, M.A.; de Pedro Beato, E.; Melchiorre, P.
Photochemical generation of radicals from alkyl electrophiles using a
nucleophilic organic catalyst. Nat. Chem. 2019, 11, 129 — 135.

. Stache, E.E.; Kottisch V.; Fors B.P. Photocontrolled Radical Polymerization
from Hydridic C-H Bonds. J. Am. Chem. Soc. 2020, 142 (10), 4581 — 4585.

10. Basch, C.H.; Liao, J.; Xu, J.; Piane, J.J.; Watson, M.P. Harnessing Alkyl

Amines as Electrophiles for Nickel-Catalyzed Cross Couplings via C-N Bond
Activation. J. Am. Chem. Soc. 2017, 139 (15), 5313 — 5316.

142



11. Katritzky, A.R.; De Ville, G; Patel, R.C. Carbon-alkylation of simple
nitronate anions by N-substituted pyridiniums. Tetrahedron 1981, 37 (1), 25
- 30.

12.Xu, Y.; Xu, Z.; Liu, Z.; Lou, H. Visible-light-mediated de-aminative
alkylation of N-arylamines with alkyl Katritzky salts. Org. Chem. Front.
2019, 6, 3902 — 3905.

13. James, M.J.; Strieth-Kalthoff, F.; Sandfort, F.; Klauck, F.J.R.; Wagener, F.;
Glorius, F. Visible-Light-Mediated Charge Transfer Enables C-C Bond
Formation with Traceless Acceptor Groups. Chem. Eur. J. 2019, 25 (35), 8240
— 8244,

14. Huang, Y.; Liu, Z.; Liu, W.H.; Deaminative Addition of Alkylpyridinium
Salt to Aldehyde. Org. Lett. 2023, 25 (26), 4934 — 4939.

15. Sun, S.; Cai, Y.; Zhang, D.; Wang, J.; Yao, H.; Rui, X.; Martin, R.; Shang,
M. Enantioselective Deaminative Alkylation of Amino Acid Derivatives with
Unactivated Olefins. J. Am. Chem. Soc. 2022, 144 (3), 1130 — 1137.

16. Dorsheimer, J.R.; Rovis, T. Late-Stage Isotopic Exchange of Primary
Amines. J. Am. Chem. Soc. 2023, 145 (44), 24367 — 24374.

17. Zhang, X.; Qi, D.; Jiao, C.; Liu, X.; Zhang, G. Nickel-catalyzed deaminative
Sonogashira coupling of alkylpyridinium salts enabled by NN2 pincer ligand.
Nat. Commun. 2021, 12, 4904.

18. Katritzky, A.R.; Lloyd, J.M.; Patel, R.C. The preparation of pyridiniums from
pyryliums. J. Chem. Soc., Perkin Trans. 1. 1982, 117 — 123.

19. Mattsson, S.; Dahlstrom, M.; Karlsson, S. A mild hydrolysis of esters
mediated by lithium salts Tetrahedron Lett. 2007, 48 (14), 2497 — 2499.

20. Qin, T.; Malins, L.R.; Edwards, J.T.; Merchant, R.R.; Novak, A.J.; Zhong,
J.Z.; Mills, R.B.; Yan, M.; Yuan, C.; Eastgate, M.D.; Baran, P.S. Nickel-
Catalyzed Barton Decarboxylation and Giese Reactions: A Practical Take on
Classic Transforms. Angew. Chem. Int. Ed. 2017, 56 (1), 260 — 265.

21. Hsiao, Y.; Beadle, J.; Pascoe, C.; Annadate, R.; Vederas, J.C.
Decarboxylative Radical Addition to Methylideneoxazolidinones for
Stereocontrolled Synthesis of Selectively Protected Diamino Diacids. Org.
Lett. 2021, 23 (18), 7270 — 7273.

22. Zhao, W.; Wurz, R.P.; Jonas C. Peters, J.C.; Fu, G.C. Photoinduced, Copper-
Catalyzed Decarboxylative C—N Coupling to Generate Protected Amines: An
Alternative to the Curtius Rearrangement. J. Am. Chem. Soc. 2017, 139 (35),
12153 — 12156.

143



23. Xu, X.; Sun, J.; Lin, Y.; Cheng, J.; Li, P.; Jiang, X.; Bai, R.; Xie, Y. Iron-
Nitrate-Catalyzed Oxidative Esterification of Aldehydes and Alcohols with
N-Hydroxyphthalimide: Efficient Synthesis of N-Hydroxyimide Esters. Eur.
J. Org. Chem. 2017, 2017 (47), 7160 — 7166.

24. Douthwaite, J.L.; Zhao, R.; Shim, E.; Mahjour, B.; Zimmerman, P.M.;
Cernak, T. The Formal Cross-Coupling of Amines and Carboxylic Acids to
Form sp3 —sp3 Carbon—Carbon Bonds. J. Am. Chem. Soc. 2023, 145 (20),
10930 — 10937.

25. Chowdhury, R.; Yu, Z.; Tong, M.L.; Kohlhepp, S.V.; Yin, X.; Mendoza, A.
Decarboxylative Alkyl Coupling Promoted by NADH and Blue Light. J. Am.
Chem. Soc. 2020, 142 (47), 20143 —20151.

26. Lal, S.; Diez-Gonzélez, S. [CuBr(PPh;);] for Azide—Alkyne Cycloaddition
Reactions under Strict Click Conditions. J. Org. Chem. 2011, 76 (7), 2367 —
2373.

27. Balan, H.; Sadasivan, G.; Paul, E.; Sureshan, K.M. Single-Crystal-to-Single-
Crystal Synthesis of a Rope-Ladder Polymer. Angew. Chem. Int. Ed. 2025, 64
(29), €202506699.

28. Abram, M.; Jakubiec, M.; Reeb, K.; Cheng, M.H.; Gedschold, R.; Rapacz,
A.; Mogilski, S.; Socata, K.; Nieoczym, D.; Szafarz, M.; Latacz, G.; Szulczyk,
B.; Kalinowska-Thuscik, J.; Gawel, K.; Esguerra, C.V.; Wyska, E.; Miiller,
C.E.; Bahar, 1.; Fontana, A.C.K.; Wlaz, P.; Kaminski, R.M.; Kaminski, K.
Discovery of (R)-N-Benzyl-2-(2,5-dioxopyrrolidin-1-yl)propanamide [(R)-
AS-1], a Novel Orally Bioavailable EAAT2 Modulator with Drug-like
Properties and Potent Antiseizure Activity In Vivo. J. Med. Chem. 2022, 65
(17), 11703 — 11725.

29. Chen, C.; Richter, F.; Guerrero-Sanchez, C.; Traeger, A.; Schubert, U.S.;
Feng, A.; Thang, S.H. Cell-Penetrating, Peptide-Based RAFT Agent for
Constructing Penetration Enhancers. ACS Macro Lett. 2020, 9 (2), 260 — 265.

30. Lopez, A.M.; Tirado-Guizar, A.; Angel Licea-Claverie, A.; Ramirez-
Jiménez, A. Thermo and pH-Responsive Poly(DEGMA-co-OEGMA)-b-
Poly(DEAEM) Synthesized by RAFT Polymerization and Its Self-Assembly
Study. Macromol. Res. 2022, 30, 917 — 929.

31. Postma, A.; Davis, T.P.; Evans, R.A.; Guoxin L1, G.; Moad, G.; O’Shea, M.S.
Synthesis of Well-Defined Polystyrene with Primary Amine End Groups
through the Use of Phthalimido-Functional RAFT Agents. Macromolecules.
2006, 39 (16), 5293 — 5306.

144



32. Boyer, C.; Bulmus, V.; Davis, T.P.; Ladmiral, V.; Liu, J.; Perrier, S.
Bioapplications of RAFT Polymerization. Chem. Rev. 2009, 109 (11), 5402 —
5436.

33. Cortez-Lemus, N.A.; Salgado-Rodriguez, R.; Licea-Claverie, A. Preparation
of a,m-telechelic hexyl acrylate polymers with -OH, -COOH, and -NH2
functional groups by RAFT. J. Polym. Sci. Part A: Polym. Chem. 2010, 48
(14), 3033 — 3051.

34. Xu, Y.D.; Lai, R.Y.; Prochazkova, E.; Stenzel, M.H. Saturation Transfer
Difference NMR Spectroscopy for the Elucidation of Supramolecular
Albumin—Polymer Interactions. ACS Macro Lett. 2021, 10 (7), 819 — 824.

35. Noy, J.M.; Li, Y.; Smolan, W.; Roth, P.J. Azide—para-Fluoro Substitution on
Polymers:  Multipurpose  Precursors  for  Efficient  Sequential
Postpolymerization Modification. Macromolecules. 2019, 52 (8), 3083 —
3091.

36. Lehnen, A.C.; Gurke, J.; Bapolisi, A.M.; Reifarth, M.; Bekir, M.; Hartlieb,
M. Xanthate-supported photo-iniferter (XPI)-RAFT polymerization: facile

and rapid access to complex macromolecules. Chem. Sci. 2023, 14 (3), 593 —
603.

145



13. Spectral Data for Low-Molecular Weight Compounds

Starting Materials
2,2,2-trifluoro-N-(prop-2-yn-1-yl)acetamide (S1)
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5-(3’’-Trifluoroacetamidopropynyl)-2’-deoxyuridine (S2)
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tert-butyl (S)-(1-hydroxy-3-phenylpropan-2-yl)carbamate (S4)
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tert-butyl (S)-(1-(benzylamino)-1-oxopropan-2-yl)carbamate S6
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2-[2-(2-Methoxyethoxy)ethoxy]ethyl acrylate
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Chain-Transfer Agents Precursors
Sodium 9H-carbazole-9-carbodithioate (CTA-1)Sodium 9H-carbazole-9-carbodithioate
(pCTA-1)
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Sodium Ethyl Carbonotrithioate (pCTA-2)
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Sodium 3,5-dimethyl-1H-pyrazole-1-carbodithioate (pCTA-3)
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Disulfide CTA-4
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Salts
1-benzyl-2,4,6-triphenylpyridin-1-ium tetrafluoroborate (2a)
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tetrafluoroborate (3a)

in-1-ium
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1-ium tetrafluoroborate (4a)
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1-(1-ethoxy-1-ox0-3-phenylpropan-2-yl)-2,4,6-triphenylpyridin-1-ium tetrafluoroborate

(32)
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1-(1-(benzyloxy)-4-(methylthio)-1-oxobutan-2-yl)-2,4,6-triphenylpyridin-1-ium

tetrafluoroborate (6a)
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tetrafluoroborate (9a)

in-1-ium

i

1-(prop-2-yn-1-yl)-2,4,6-triphenylpyr
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1-(3-(1-((2R,4S,5R)-4-hydroxy-5-(hydroxymethyl)tetrahydrofuran-2-yl)-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-5-yl)prop-2-yn-1-yl)-2,4,6-triphenylpyridin-1-ium tetrafluoroborate
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1-(2-((2-methoxy-2-oxoethyl)amino)-2-oxoethyl)-2,4,6-triphenylpyridin-1-ium

tetrafluoroborate (S10)
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1-(2-((carboxymethyl)amino)-2-oxoethyl)-2,4,6-triphenylpyridin-1-ium tetrafluoroborate
(Gly-Gly KS)

18
5.31
3.66
3.65

<

A
-
2005 fr———
L
}_

T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 50 45 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

ppm
5| § BRHRSANN o
- w Magoo oo o 2
o S POPEoassSSy b o]
Il O

n
ra)
N
o
o
N
o
=
o
o

200 | {190 |[180 [[|1y0 160| 150 [p40 | 130 120 110 |100 o0 8” 70 6
ppm

170



151.62
151.67

Y
T T T T
-151.55  -151)60  -151.65  -151.70
ppm
T T T T T T T T T T T T T T T T T T T T T T
30 -40  -50 -6 70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 ~-190 -200 -210
ppm

171



NHPI Esters

dolin-2-yl 2-phenylacetate (2b)
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dolin-2-yl 4-phenoxybutanoate (3b)

ioxoisoin
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dolin-2-yl 2-(1-(4-chlorobenzoyl)-5-methoxy-2-methyl-1H-indol-3-yl)acetate

ioxoisoin
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