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Learning Objectives GO

O Develop foundational organic chemistry literacy

O Establish a conceptual framework for visualizing and understanding free radical
polymerization reaction chemistry

O Understand the roles of various chemical components in RAFT and PET-RAFT

O Understand rationale for selection of components in the reaction (i.e. why use this
CTA?)



Overview of Today’s Presentation

Part 1:
Basics of Free Radical Polymerization, RAFT, and PET-RAFT

Part 2:
Practical Considerations for PET-RAFT Reactions




Categories of Polymerization Reactions Cb

[Polymerization]

step-growth
radical coordinative
polymerization polymerization
polyaddition polycondensation
cationic anionic
polymerization polymerization
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Basics of Free Radical Polymerization %

Unsaturated Monomer Polymer
R RS
H H  H H In
NN N

Sidenote: this conversion of vinyl protons to alkyl protons is what we measure for
conversion in NMR!




Basics of Free Radical Polymerization (Cont.) %

Polymerization arises from rearrangement of electrons to form new chemical
bonds

Equivalent views of a carbon-carbon double bond:
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Basics of Free Radical Polymerization (Cont.) GO

Polymerization arises from rearrangement of electrons to form new chemical

Equivalent views of a carbon-carbon double bond:
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The essence of chain polymerizations:
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In a free radical polymerization, the growing chain bears an unpaired electron. Addition of
each monomer molecule to the chain end involves an attack by the radical site on the

unsaturated monomer. Thus, the unpaired electron is transferred to the new chain end at
each addition step.



Basics of Free Radical Polymerization (Cont.) GO

Example of Common Radical Source — “Thermal Initiators”
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Basics of Free Radical Polymerization (Cont.) GO

Example of Common Radical Source — “Thermal Initiators”

CH
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Basics of Free Radical Polymerization (Cont.) GO

Overview of Free Radical Mechanism

Initiator 2R ere
initiation
R'- +M Rq
R" +M — Ry~
propagation

Rn +M —— Ryur

Pntm  (combination) l termination

R + Ry

Ry + Ry° P, + P, (disproportionation)

Polymerization reaction (propagation) for each chain continues until it is terminated!



Basics of Free Radical Polymerization (Cont.) GO

Termination Mechanisms

Combination H
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Basics of Free Radical Polymerization (Cont.) GO

Why is Free Radical Polymerization Intolerant to Oxygen?

2R"
} initiation
R1'

Initiator
R. +M

R +M — R,"

propagation

Rnw +M — Rnur-

R, +0, R,00-

Termination of Reaction by Formation of
Peroxy Radical

R,00: + M %_ (no further propagation)

Zavada, S. R., Battsengel, T. & Scott, T. F. Radical-Mediated Enzymatic Polymerizations. Int. J. Mol. Sci. 17, 195 (2016). 1 3



Basics of Free Radical Polymerization (Cont.) GO

O Disadvantage of “traditional” free radical polymerization
O Oxygen intolerance
O Poor control over reaction



RAFT Polymerization

RAFT: Reversable addition fragmentation chain-
transfer polymerization

O Key Feature: Chain Transfer

O During polymerization, polymer chain can enter
into a temporary, reversable “inactive” state
where it is dormant and not continuing to
consume monomers

O Upon chain transfer, polymer “reawakens” and
continues to grow

O Result is a “living” polymer that is able to
repeatedly extended

Traditional Free Radical Polymerization

Initiation

= Termination

n

UMonomer

RAFT Polymerization (Simplified)

Inactive Chain Active Chain

P+

UMonomer

P,—X




RAFT Polymerization — Role of CTA

Examples of CTAs from Literature

CTP

S

HO. c><sj\ \As)k ><

CMP PMP

CO.H

* Representative classes of chain transfer agents (CTAs)

R4~
RO TSR "N"7s-R  R—S” "s-R  R—0" "s-R
T 2 RZ
Dithiobenzoate Dithiocarbamate Trithiocarbonate Xanthate

(DTB) (DTC) (TTC)

S

Thiocarbonylthio

Chain transfer agent (CTA) facilitates
RAFT by enabling chain transfer to shuffle
chains between active and dormant state

Selection of Z and R groups is important
for controlling reaction — will circle back to
this later



RAFT Polymerization — General Mechanism

I.  Initiation and propagation Initiator provides initial radical source to
e kickstart conversion of monomer to polymer
Initiator [ Pne (same as traditional free radical mechanism)

Y. Lee, C. Bover, M.S. Kwon, Photocontrolled RAFT polymerization: past, present, and future, Chem. Soc. Rev. 52 (2023) 3035-3097. https://doi.ora/10.1039/d1cs00069a. ] 7



RAFT Polymerization — General Mechanism

I.  Initiation and propagation Initiator provides initial radical source to

%% kickstart conversion of monomer to polymer

Initiator | Pne (same as traditional free radical mechanism)
ll.  RAFT pre-equilibrium Propagating radical attacks CTA instead of
S. _S-R P,—S.._S-R P.—S.__S monomer; subsquent rea“rralngem.ent results
Pae + Y _ Y —_— \f + Re in transfer of radical to “R” leaving group.
U z z < Polymer “P,” now attached to thiocarbonylthio

m Thiocarbonylthio (TCT) group, forming dormant polymer

intermediate

Y. Lee, C. Bover, M.S. Kwon, Photocontrolled RAFT polymerization: past, present, and future, Chem. Soc. Rev. 52 (2023) 3035-3097. https://doi.ora/10.1039/d1cs00069a. ] 8



RAFT Polymerization — General Mechanism

Initiator provides initial radical source to
kickstart conversion of monomer to polymer

I.  Initiation and propagation

Initiator I m Pne (same as traditional free radical mechanism)
Il.  RAFT pre-equilibrium Propagating radical attacks CTA instead of
S. _.S-R P —S_._S-R P—S._S monomer; subsequent rearrangement results
Poe+ Y — " Y SEm— \f + Re in transfer of radical to “R” leaving group.
U z z < Polymer “P,” now attached to thiocarbonylthio
m Thiocarbonylthio (TCT) group, forming dormant polymer

intermediate

il Reinitiation and propagation “R” radical propagates new polymer chain via

m . polymerization of monomer
R- Pm

Y. Lee, C. Bover, M.S. Kwon, Photocontrolled RAFT polymerization: past, present, and future, Chem. Soc. Rev. 52 (2023) 3035-3097. https://doi.ora/10.1039/d1cs00069a.



RAFT Polymerization — General Mechanism

I.  Initiation and propagation

Initiator [ - Pne
Il. RAFT pre-equilibrium

- — = P.—S.__S
P.+SYSR—~PHSYSR___ ; f*R'

n
M Thiocarbonylthio (TCT)
intermediate

lll. Reinitiation and propagation

R —M __p.-

IV. RAFT main equilibrium

- - = P—S._.S
Pm_+SYSPn4‘PmSYSPn__ "SS | b

O, : e

M

Y. Lee, C. Bover, M.S. Kwon, Photocontrolled RAFT polymerization: past, present, and future, Chem. Soc. Rev. 52 (2023) 3035-3097. https://doi.ora/10.1039/d1cs00069a.

Initiator provides initial radical source to
kickstart conversion of monomer to polymer
(same as traditional free radical mechanism)

Propagating radical attacks CTA instead of
monomer; subsequent rearrangement results
in transfer of radical to “R” leaving group.
Polymer “P,” now attached to thiocarbonylthio
group, forming dormant polymer

“‘R” radical propagates new polymer chain via
polymerization of monomer

Growing (active) polymer chain (P,) attacks
dormant polymer bearing thiocarbonylthio
group (P,)- After rearrangement,
thiocarbonylthio group is transferred, P, is now
dormant and P, now active.

20



RAFT Polymerization — General Mechanism

I.

1.

1.

V.

V.

Initiation and propagation

Initiator |« M Pne

RAFT pre-equilibrium

- — = P.—S.__S
P.+SYSR—mPnSYSR___ ; f*R'

n
M Thiocarbonylthio (TCT)
intermediate

Reinitiation and propagation

R —M __p.-

RAFT main equilibrium

SeS—P
e ST —
O, ?

m

Termination

I+, R+, Py, P,y ——— Dead polymer

Y. Lee, C. Bover, M.S. Kwon, Photocontrolled RAFT polymerization: past, present, and future, Chem. Soc. Rev. 52 (2023) 3035-3097. https://doi.ora/10.1039/d1cs00069a.

Initiator provides initial radical source to
kickstart conversion of monomer to polymer
(same as traditional free radical mechanism)

Propagating radical attacks CTA instead of
monomer; subsequent rearrangement results
in transfer of radical to “R” leaving group.
Polymer “P,” now attached to thiocarbonylthio
group, forming dormant polymer

“‘R” radical propagates new polymer chain via
polymerization of monomer

Growing (active) polymer chain (P,) attacks
dormant polymer bearing thiocarbonylthio
group (P,)- After rearrangement,
thiocarbonylthio group is transferred, P, is now
dormant and P, now active.

Termination reactions compete with
polymerization and form “dead” chains

21



RAFT Polymerization — Chemical End Groups GO

Question: What do the polymers formed actually look like?

V. Bellotti, R. Simonutti, New Light in Polymer Science: Photoinduced Reversible Addition-Fragmentation Chain Transfer Polymerization (PET-RAFT) as Innovative Strategy for the
Synthesis of Advanced Materials, Polymers-Basel 13 (2021) 1119. https://doi.org/10.3390/polym13071119. 29



RAFT Polymerization — Chemical End Groups %

Question: What do the polymers formed actually look like?

S () = monomer |S

C._R - /0331}'?031)\8,0\2

r\ source of radicals

end-capped polymer with

Insertion thiocarbonylthio moiety

V. Bellotti, R. Simonutti, New Light in Polymer Science: Photoinduced Reversible Addition-Fragmentation Chain Transfer Polymerization (PET-RAFT) as Innovative Strategy for the
Synthesis of Advanced Materials, Polymers-Basel 13 (2021) 1119. https://doi.org/10.3390/polym13071119. 23



A snapshot from the Middle of RAFT Polymerization %

e

Initiator- g o ‘ZC(=5)5"RAFT ends
derived ends &, . =dormant chains

E e ™ ™ ™™ ™ e

T e

e, Dead chains

TS S — —
T — S
MMMMMMMMMMMMM -
TS | Propagating radicals
Alaiiatassasiee AR 4 = active chains
et
gty U R E L R R W TR T W
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Advantages of RAFT Polymerization over Traditional Free %
_Radical Polymerization

O Greater control over reaction

O Low PDIs (<1.1 routinely achievable)

O Degree of polymerization controlled by ratio of monomer to CTA
O Control over end group functionality

O “Livingness” of end group

However: still not oxygen tolerant!

25



PET-RAFT Fundamentals Gy

PET-RAFT: Photoinduced electron/energy transfer reversable addition fragmentation
chain-transfer polymerization

O All features of RAFT previously discussed also apply to PET-RAFT

O Fundamental difference in PET-RAFT versus RAFT mechanisms is in means of
initiation/ radical generation

O CTA s directly split by PET to form “R” radical that propagates polymerization reaction

L .

Z S—R

S PET [ S
e

Y. Lee, C. Boyer, M.S. Kwon, Photocontrolled RAFT polymerization: past, present, and future, Chem. Soc. Rev. 52 (2023) 3035-3097. https://doi.org/10.1039/d1cs00069a. 26



PET Mechanism

Generation of Radicals

S
Pn i S/U\Z
PET
e —
Py @S 7 excited

singlet state

@.

pCc —=

PC = Photocatalyst

(i.e., ZnTPP) _ground
singlet state

V. Bellotti, R. Simonutti, New Light in Polymer Science: Photoinduced Reversible Addition-Fragmentation Chain Transfer Polymerization (PET-RAFT) as Innovative Strategy for the Synthesis
of Advanced Materials, Polymers-Basel 13 (2021) 1119. https://doi.org/10.3390/polym13071119.



PET Mechanism

Generation of Radicals Scrubbing of Oxygen
S
Pn_S/U\Z DMSO,

I DMSO

PET C reductant  _o
i ISC @ '
= @s)Lz excited 3 O-R
. singlet state quenched species
excited s
@- triplet state (triplet-triplet annihilation)

el —— Key point: the excited photocatalyst both generates radicals (by
PC = Photocatalyst W splitting the thiocarbonylthio group) and converting molecular
(i.e., ZnTPP) oxygen into singlet oxygen for subsequent scavenging

singlet state

V. Bellotti, R. Simonutti, New Light in Polymer Science: Photoinduced Reversible Addition-Fragmentation Chain Transfer Polymerization (PET-RAFT) as Innovative Strategy for the Synthesis
of Advanced Materials, Polymers-Basel 13 (2021) 1119. https://doi.org/10.3390/polym13071119.



PET-RAFT Mechanism

DMSO, bMsO,

RAFT :
S Visibl S : i i
isible - : :

Pn'SJ‘LZ Light | ZnTPP z}"s'"" iP \* Pp"S” Z o= P,=S" Z +P,

Once polymer radical is split from
triocarbomylthio group by PET, RAFT
mechanism proceeds as normal

Judzewitsch, P. R., Zhao, L., Wong, E. H. H. & Boyer, C. High-Throughput Synthesis of Antimicrobial Copolymers and Rapid Evaluation of Their Bioactivity. Macromolecules 52, 3975-3986
(2019).



Types of PET-RAFT

30



Types of PET-RAFT

There s lﬁrea, actuallys

3]



Types of PET-RAFT (Cont.)

PET-RAFT polymerization

Electron transfer Energy transfer
a) = Oxidative quenching pathway (OQP) b) = Reductive quenching pathway (RQP) C)
S . S
P
Pn_s)j\z /SSOC/‘af/Ve €/g, 13pC* NRs * Pn_S/U\Z
13pC* Clrop, trap, Stey PC 3pc
= ¥ o+
" LA =]. A=, K " sl 1K
P,—S”" P.---S” >z Por * 872 P,—S” ~Z
” - UM " »{PC ._ ) “
F—(s - S Degenerative chain transfer s 1 S s s
Pn—SJ\Z [PH—SJ\Z] de S [P —s)l\zl Pn—SJ\Z pn—s)j\z -s)l\z + P

Y. Lee, C. Boyer, M.S. Kwon, Photocontrolled RAFT polymerization: past, present, and future, Chem. Soc. Rev. 52 (2023) 3035-3097. https://doi.org/10.1039/d1cs00069a.
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Summary of Polymerization Techniques Covered GO

O Radical polymerization provides the basis for RAFT and PET-RAFT. In all of these
reactions, free radicals “drive” the reaction forward

O RAFT polymerization includes a CTA which is capable of modulating the free
radical addition reaction, creating a well-controlled “living” reaction

O PET-RAFT builds on RAFT by utilizing a photoinitiator capable of generating free
radicals by directly lysing the triocarbonylthio group, either on the CTA or dormant
polymer chains

O The photoinitiator also acts to scrub oxygen, creating an “oxygen-tolerant” chemistry
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Overview of Today’s Presentation

Part 2:
Practical Considerations for PET-RAFT Polymerizations

Selection of Monomer

Selection of CTA

Design of Reaction Conditions

34



Selection

of Monomer

= Methacrylates

YJ\OKR \,{H '
MAA  MMA
F
F. F
% F
3
PFPMA
= Acrylates
A
\ _R
© MA  EA
F FRF
i,’/\CFB

[o}
NO, |
% CF, % 5 W N B ~OH aH/Y 1&/\\7 NS SN z,l,('\/o)n\
TFEMA BzMA NBMA NHSMA HEMA HPMA GMA DMAEMA MTEMA OEGMA
E F o0

7,1/%\0,:3 E/WCF To PR N \'(Q ’H/\/N\/\/S - "H/\/O\P\‘O_\/\

FF FoC F F CFy < oo

HFBMA Fluorinated monomers™ CoAEMA MAEFe DMAPS-MA MPC

o o
e ~\OH N ‘7,’/(’\/ Y 3‘/(’\/‘)}\ ‘g/(’\/ )\n/\
+BA EHA BzA HEA HPAOH DEGA OEGA peGDA®
TEGDA (n = 4)

/O % SO; Na' rL N o @ W 0“3"0 e
gz/ NN SN \ﬁ YNNG NS e i(\/\lls\\
o

TFEA Fluorlna(ed monomers* IBOA NASS DMAEA Boc-AEA MSEA DMAPS-A AETAC SPAPC
= Methacrylamides = Acrylamides
R4 i A A 2 £ A J<
. - SN 3 gi ES ;\ gi /\/OH
Y’\R u/\& \)LR NH, lil N N/\
HPMAm Am DMAm DEAm NAM NIF'Am ¢ BAm PEAm HEAm
RFRF Hop©
H W
S\N/\)%CF ;"\N/\/N j< :a\N/\/S\/CFs & X)J\ Ay )(, Ay~ Ay
H AT H 7N H
Fluorinated monomers* Boc- AEAm FSAm DAAm AMPS AAPTAC N-acryloyl amino acids™
cF Q i
: o— OH B L NH
i 0 H # 4 HN’&O
"é\N (O] ;‘N/\)]\N O HQ, o PEG-based monomers*
RERTSYN o N o g Hog Hog
\m A \
. o O Z) £ /\/('»N ; (Nj\n,N N/\n,N N%(N\)LN/\H,NHZ
s A d o N N A N_A, 0 Ho Hoo Hoo
f\u/\/\N o H u/\/\/Y 0
N Cyclopropenone-masked DIBAC Saccharide-based o
CBMAm (Cp-DIBAC) monomers* Peptide-based monomers*
= Others

St(R=

o

gD b P

Dy,

H)

Vinyl ketones
VDF BTP Isoprene NaSS (R = SO;~ Na*) VBA

VAc VP VBz (R=alkyl-, aryl-) Macrocyclic allylic sulfone

Compilation of All
Monomers Reported
in PET-RAFT
Polymerizations

Lots of Chemical
Diversity Available to
Us for Synthesis!

Y. Lee, C. Boyer, M.S. Kwon, Photocontrolled RAFT polymerization: past, present, and future, Chem. Soc. Rev. 52 (2023) 3035-3097. https://doi.org/10.1039/d1cs00069a.
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Anatomy of a Monomer

H

H%\R OR ~ g

H
“Generic Unsaturated Monomer”

7/ N\ O\
TR S

Acrylate Methacrylate Acrylamide Methacrylamide
(Acrylic Ester)

@)
S

o

Methacrylates/methacrylamides indicate an allylic methyl group

Monomer names refer to the chemical identity of the “R” group.
For example, methyl acrylate has a methyl (CH,) for the R.

Also vinyl
monomers and
styrene (not
pictured)
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Monomer Physiochemical Properties

Charged
SPMA © K* TMAEMA © - CHs O Monomer hydrophilicity/
Hzcﬁj\o/\/\,,sfo ”Zcﬁ)\o/m\/’f:gﬂj hydrophobicity is largely determined
CHa " o CHs by sidechains

O Increasing length of carbon chain

PEGMA © DMAPMA  © increases hydrophobicity
Hzcﬁ)ko’{'\/o}cm Hzcﬁ)j\ﬁ/\/\l}j,c'“'a
CHy CHs CHs O Prescence of hydrogen donors and

acceptors (N and O’s) increases

Hydrophobic hydrophilicity
/ MMA © BMA 0 b
”"’Cﬁ)kofc“s “2‘3%0/\/\% O Methacrylates/ methacrylamides
SEAET :Ha o i tend to be more hydrophobic than
) i g 7 their acrylate/acrylamide
i Hzcﬁ)ko - counterparts
K. CHy CHz OH J

M.J. Tamasi, R.A. Patel, C.H. Borca, S. Kosuri, H. Mugnier, R. Upadhya, N.S. Murthy, M.A. Webb, A.J. Gormley, Machine Learning on a Robotic Platform for the Design of Polymer—Protein
Hybrids, Adv Mater (2022) €2201809. https://doi.org/10.1002/adma.202201809. 37



Monomer Physiochemical Properties (Cont.) %

0
SA g~ oH

2-hydroxyethyl
acrylate

0]

H

et amide Question: Which of these
(0]

o monomers are charged?

methacrylic acid
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Monomer Physiochemical Properties (Cont.)

S

Monomer Charged At?

Sidechain pKa

pH 5

pH 7

pH 9

o
VLO/\/OH

2-hydroxyethyl
acrylate

~-3

0]

H

2-aminoethyl
methacrylamide

0]

on

methacrylic acid
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Monomer Physiochemical Properties (Cont.)

S

Monomer Charged At?

Sidechain pKa

pH 5

pH 7

pH 9

o
VLO/\/OH

2-hydroxyethyl
acrylate

~-3

0]

2-aminoethyl
methacrylamide

H

0]

on

methacrylic acid

lonizability # “Charged”
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Selection of CTA — Role of R and Z Groups

“Ideal CTA”

Weak single bond

a) R group
CHs CHs CH, CHs CHs
f-cN~ |-Ph> |-ph |—Ph> }-cooEt >>|—CH2|—CH3 |_CN |—ph> F-CH,~ I-CN |_Ph
CHz CH; COOEtCN  CHs CH; CH; H CH;  CHj3
MAMs o MMA, HPAM -
MAMs < St, MA, AM, AN _
VAc, NVP, NVC
LAMS ~-=---=--cececececcncaeneaeaeaenl 6 VS R L LD e
b) Z group
o
= N=—
Ph> S-Ak> Na > N e~ N’\; > N\5> oph> Okt~ nMe~ ML NG,
- 5 0
N X
N
|+_| N
MAMs <€ MMA, HPAM .
MA, AM, AN
MAMs <c S el e
VAc, NVP, NV
LAMSs <€ceemenes C , NVC >

S. Perrier, 50th Anniversary Perspective: RAFT Polymerization—A User Guide, Macromolecules 50 (2017) 7433—-7447. https://doi.org/10.1021/acs.macromol.7b00767.

R'* —R R'—S S—R

&

/ oY °
Reactive

double bond T R, B’ are free radical

leaving groups (R* must
also be able to reinitiate
polymerization)

Z modifies addition and
fragmentation rates

R Group: Transfer coefficients decrease from left to right. Fragmentation
rates also decrease from left to right. A dashed line indicates partial control
(i.e.,control of molar mass but poor control over dispersity or substantial
retardation in the case of VAc, NVC, or NVP).

Z Group: Addition rates decrease and fragmentation rates increase from left
to right. A dashed line indicates partial control (i.e., control of molar mass but
poor control over dispersity or substantial retardation in the case of LAMs
such as VAc or NVP).

Abbreviations: MMA = methyl methacrylate,

HPMAM = N-(2-hydroxypropyl)methacrylamide, St = styrene, MA = methyl
acrylate, AM = acrylamide, AN = acrylonitrile, VAc = vinyl acetate,

NVP =N-vinylpyrrolidone, and NVC = N-vinylcarbazole.
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Selection of CTA — A More Practical Guide GO

“Rule of thumb” for the Gormley Lab CTA library:

O Trithiocarbonate CTAs tend to work well for acrylates and acrylamides
O Some are also versatile and work with methacrylates and methacrylamides

O Dithiobenzoate CTAs tend to work well for methacrylates and methacrylamides

* Representative classes of chain transfer agents (CTAs)

R~
R L7 TS-R ""N"s-R R—S” "s-R  R—0" "S-R
Dithiobenzoate Dithiocarbamate Trithiocarbonate Xanthate
(DTB) (DTC) (TTC)
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CTA Quiz

otk
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Selection of CTA — The Sacred Text

CTA

T o © 0N OB ON-

-
w N

Acrylates

+++
++
+
++
+++

+++

++

+++

Methacrylates Acrylamides Methacrylamides

+++

+++

+++

+++

+++

++

+++

++

+

++

+++

+++

++

+++

+++

+++

+++

+++

+++

++

Additional

Styrenes
Styrenes
Azide functional

3-arm
4-arm
Styrenes
Vinyl esters/amides

Supposedly versatile
but not very suitable
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Considerations for PET-RAFT Reaction Conditions

“The Old Ways”

(1) Polymer Synthesis
DP Monomer CTA ZnTPP DMSO Total
Volume Volume Volume Volume Volume
(2 M) (50 mM) (2 mM)
100 100 pL 40 uL 20 uL 40 uL 200 L
200 100 pL 20 uL 10 uL 70 uL 200 L
400 100 pL 10 uL 5uL 85 uL 200 L

S

Depending on whether you want to incorporate NHS,
this may change
-Dilute NHS into DMSO w/ acetic acid (1 mol equiv)

A good rule of thumb is to allow polymers to polymerize for at least about 10 hours using the

timer {~16 hours for methacrylates/methacrylamides)
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Considerations for PET-RAFT Reaction Conditions (Cont.) GIO

“Principles, Not Rules”

O Monomer should be high enough concentration to ensure good polymerization
kinetics, but not too high to create viscosity challenges (of monomer or expected
polymer product)

O Target degree of polymerization is defined by ratio of monomer to CTA concentrations

O Photocatalyst needs to be at sufficiently high concentration to efficiently scrub oxygen
from reaction solution and produce radicals to drive polymerization reaction

O Reaction time should be sufficient to reach target conversion, but not so long as to
cause over-polymerization resulting in higher PDIs

O Choose a reaction vessel to ensure oxygen flux into solution does not overwhelm
scrubbing ability of photocatalyst
O “‘Oxygen-tolerant’ is not ‘oxygen-immune’” — Dr. Matthew Tamasi
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Learning Objectives GO

O Develop foundational organic chemistry literacy

O Establish a conceptual framework for visualizing and understanding free radical
polymerization reaction chemistry

O Understand the roles of various chemical components in RAFT and PET-RAFT

O Understand rationale for selection of components in the reaction (i.e. why use this
CTA?)
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