Index

a
ABA triblock copolymers 26
by disulfide formation 787-788
quasi-triblock copolymers 1054-1055,
1059-1060
by radical-radical termination 940
by sequential monomer addition
1059-1060
using symmetrical trithiocarbonates
382-386, 684, 936, 939, 1055
using Z-connected bis-RAFT agents
235-237, 263, 387-389, 936, 1055
ABC triblock copolymers 26, 632
by photoinduced energy or electron
transfer (PET)-RAFT 632
quasi-ABC triblock copolymers 1057
AB diblock copolymers, see diblock
copolymers 26
acenaphthyl chromophore 807
donor in light-harvesting polymers
807
acenaphthylene 242, 287, 314, 398, 422,
559, 807
2-(acetoacetoxy)ethyl methacrylate
(AAEMA,
2-(methacryloyloxy)ethyl
3-oxobutanoate) 240, 716, 847,
849
acetone oxime (AO) group 830, 836-837
active ester 830, 836-837
functional monomer 837

reaction with amino groups 836-837

acrylamide(s) 43-46, 280, 284-285,
388-389, 391-412, 419-421, 503,
510, 511, 572, 624, 650, 684, 691,
see also acrylamide (Am),
2-acrylamido-2-methylpropa-
nesulfonate sodium salt
(AMPS), N-acryloylmorpholine
(NAM), N,N-diethylacrylamide,
N,N-dimethylacrylamide
(DMAm), N-(2-hydroxyethyl)
acrylamide (HEAm),
N-isopropylacrylamide (NIPAm)
N-(2-(acetoacetoxy)ethyl)acrylamide
(AAEAmM) 849
aqueous RAFT 684, 686, 701
di(BOC)-acrylamide 838
with dithiocarbamates 569, 572
with dithioesters 241, 244, 249, 260,
280, 284-285
experimental procedures 48
acrylamide in solution 46
N,N-diethylacrylamide is solution
46
N,N-dimethylacrylamide is solution
46
functional acrylamides
active ester 426
alkyne 426
azide 289
betaine 45
bisphosphonate 45
hydroxyl, see N-(2-hydroxyethyl)
acrylamide (HEAm)
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acrylamide(s) (contd.)
protected thiol 427
protected amine 45, 293, 427, 428
with functional trithiocarbonates
402-412
N-isopropylacrylamide is solution 46
photoinduced energy or electron
transfer (PET)-RAFT 691
photoRAFT 686
RAFT agent selection 27-28, 43-45,
112
redox RAFT 648, 650
with thriocarbonates 383, 384, 385,
394, 398, 399, 400, 404, 650
with trithiocarbonates 388-389,
391412, 419-420, 421
with xanthates 496, 503, 510, 511, 516
2-acrylamido-2-methylpropanesulfonic
acid sodium salt (AMPS) 128,
244,284, 317, 385, 386, 391, 394,
421, 511, 532, 681-682
acrylates 38, 41, 240, 281, 685, 70, see
also butyl acrylate, 2-ethylhexyl
acrylate, methyl acrylate, octa-
decyl acrylate (oligo
(ethylene glycol) monomethyl
ether) acrylate, (poly(ethylene
glycol) monomethyl ether)
acrylate
copolymers 48
with dithiocarbamates 559-565, 572
with dithioesters 240, 281-283
experimental procedures
acrylic acid in solution 43
butyl acrylate in solution 41
t-butyl acrylate in solution 43
butyl acrylate in surfactant-free
emulsion 42
3,5-dibromobenzyl acrylate in
solution 42
2-ethylhexyl acrylate in solution 42
methyl acrylate in solution 51
methyl acrylate block N-vinylcar-
bazole in solution 51
octadecyl acrylate in solution 42

(oligo(ethylene glycol) monomethyl
ether) acrylate in solution 43
functional acrylates
active ester 290, 426
alkyne 290, 426
ATRP inimer 295, 429
isocyanate 294
NMP inimer 296, 429
protected thiol 292, 427
protected amine 292, 293, 427
with functional trithiocarbonates
402-412
RAFT agent selection 27-28,112
surfactant-free emulsion
polymerization 42
with trithiocarbonates 388-389,
391-412, 419-421
with xanthates 503, 510

acrylic acid (AA) 43,147, 209, 711, 787,

831
experimental procedure 43
NHS ester, see
N-acryloyloxysuccinimide

acrylonitrile (AN)

blocks 241, 260
copolymers 209, 241, 247, 249, 260,
383-385, 391, 397, 399, 400, 408,
569
acrylonitrile/butadiene 209, 249,
264, 385, 393, 399, 408
acrylonitrile/maleic anhydride
883
acrylonitrile/methacrylic acid 209
acrylonitrile/styrene 241, 249
with dithiocarbamates 552
with dithioesters 112, 234, 242, 244,
245, 247
homopolymer 242, 244, 245, 247,
383-385
propagating radicals 666
RAFT agent selection 28, 112
rate coefficients for radical addition
(ki, k) 107
with trithiocarbonates 112, 380,
383-385



4-acryloxyphenyldimethylsulfonium
triflate (APDMST) 837
N-(2-acryloyloxyethyl)pyrrolidone (NAP)
685
acryloyl chloride (AC) 780, 785, 839
N-acryloylmorpholine (NAM) 280, 421,
509, 522, 572, 653, 693, 715, 782,
832, 849, 1054
with dithiocarbamates 563, 572
with dithioesters 242, 245, 248, 260,
280
end-group removal 444
with trithiocarbonates 384, 391, 393,
396, 398, 399, 410, 421, 444
2-(acryloyloxy)ethylisocyanate, see
2-isocyanatoethyl acrylate
N-acryloyloxysuccinimide (acrylic acid,
NHS ester) 242, 244, 245, 249,
290, 383, 396, 400, 404, 426, 831
with dithioesters 242, 244, 245, 249
with trithiocarbonates 383, 396, 400,
404, 407
activators re-generated by electron
transfer (ARGET)-ATRP
concurrent RAFT-ATRP  658-689
active ester 830-836, see also acetone
oxime (AO) group, p-dialkyl-
sulfonium phenoxy ester
(DASPE), hexafluoroisopro-
panol ester, N-hydroxysuccin-
imide (NHS) ester, nitrophenyl
ester, pentafluorobenzyl (PFB)
ester, pentafluorophenyl (PFP)
ester, salicylic acid ester
acyl chloride 580, 830, 839
acryloyl chloride 780-781, 839
functional monomers 288, 290, 425,
426, 830-836, 1004
functional RAFT agents
404-405, 761
intermediate in ketoform reaction 580
methacryloyl chloride 839
4-vinylbenzoyl chloride 839
addition-fragmentation coupling
766-768

251, 252, 402,

Index

addition rate coefficient, see rate
coefficients
adipic acid dihydrazide (ADH) 716,
724
aliphatic dithioesters 32, 38, 223,
236-238, 313-314, 325, see also
2-phenylpropan-2-yl
2-phenylethanedithioate
alkoxyamines 205, 296, 308-310, 403,
438,429, 717,737, 768
addition-fragmentation coupling 768
ESARA 310, 438, 768
NMP inimer 429
RAFT-T-NMP 308-310, 438
alkyl diethyldithiocarbamate (DC)
656-657
initiators 668
alkyl halide 308-309, 413, 436, 502, 579,
656, 659-660, 839-840, 964

alkyl pseudohalides 656-658, 668—-669
alkyne group 830, 847, 848, 857-858, see
also yne

alkyne-functional monomer 288-289,
426, see also propargyl acrylate,
propargyl methacrylate

alkyne-functional RAFT agent 235,
253-255, 407-408, 758-759

copper-catalyzed azide-alkyne
cycloaddition 288, 717,
757-759, 847, 857-858

strain-promoted azide-alkyne
cycloaddition 848

thiol-yne reactions 776-780

allyl ether 775

O-allyl hydroxylamine 724

allyl isocyanate 840-841

allyl methacrylate 38, 416, 779

aluminium napthalocyanine (AINc)

621-622
aluminium phthalocyanine (AlPc) 612,
621, 623
2-aminoethanethiol 857
N-(2-aminoethyl)acrylamide
hydrochloride (AEAm) 724
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N-(2-aminoethyl)methacrylamide
hydrochloride (AEMAm) 240,
244,293, 420, 428

(2-aminoethyl) methacrylate
hydrochloride (AEMA) 129,
242-244, 253, 293, 383, 428, 846

846

3-amino-1,2-propanediol 853

N-(3-aminopropyl)acrylamide hydro-
chloride (APAm) 385, 428

N-(3-aminopropyl)methacrylamide
hydrochloride (APMAm) 44,
45, 240, 244, 293, 383, 392, 399,
420, 428, 437, 683, 846, 850

3-aminopropyltriethoxysilane (APTES)
723

4-amino-2,2,6,6-tetramethylpiperidin-
l-oxyl 724
ammonium persulfate (APS) 508, 650,
787, 907
thermal initiation 907
redox initiation 508, 650, 787
amphiphilic block copolymers (ABCs)
518-519, 709-711, 714, 740, 783,
851, 859, 944, 1078, 1176
anhydride group 842-843, 878, see also

copolymers

maleic anhydride,
N-carboxyanhydrides
anionic polymerization 438, 709, 755
RAFT mechanism transformation
(RAFT-T-anionic) 438
780
anti-Markovnikov orientation 775
antimicrobial polymers 629-633, 859,
1064-1065, 1109
against acinetobacter baumannii
631-632
against escherichia coli

anthracen-9-ylmethanol

631-632
against mycobacterium smegmatis
631, 632
against pseudomonas aeruginosa
631-632
against staphylococcus aureus
aqueous PISA 509, 696

631, 632

aqueous RAFT (aRAFT) polymerization
690-696
699-701

deoxygenation methods
grafting from biomolecules
photoinitiated 685-690
polymerization induced self-assembly
(PISA) 696-699
RAFT agents 679-684
thermally initiated (azo-compound
initiators) 684-685
4 arm PEG-dibenzocyclooctyne
(tetra-DBCO-PEG) 634
3-arm star polymers 191, 200, 205, 631,
785
aromatic dithioesters 37, 223, 227, 230,
233-238, 241, 280, 313-314, 325,
see also benzyl benzodithioate,
benzyl pyridine-2-carbodithi-
oate, cyanomethyl benzodithio-
ate, 4-cyano-4-((phenylcarbon-
othioyl)thio)pentanoic acid,
2-cyanopropan-2-yl benzodithio-
ate, 2-cyanopropan-2-yl naph-
thalene-1-carbodithioate,
dithioesters, 1-phenylethyl
benzodithioate, 2-phenylpropan-
2-yl benzodithioate
S-aroylthiohydroxylamine 846
aryl(pyridin-4-yl)carbamodithioates
(N-aryl-N-(pyridin-4-yl)dithi-
ocarbamates 567, 583
monomers 567
ascorbic acid (AsAc) 43, 48, 508, 514,
620-621, 624-625, 652, 689-691,
695, 701, 713
atom transfer radical polymerization
(ATRP) 61,118, 176, 178,
297, 308-309, 312-313, 421,
438, 502, 554, 579, 588, 617,
656-660, 708, 755, 815, 905,
983, 1160
ATRP inimers 295
concurrent ATRP/RAFT 308, 657
RAFT mechanism transformation
(RAFT-T-ATRP) 308-309, 438



azide group
azide-functional monomer 252, 253,
426, 649, 847, see also N-(3-
azidopropyl)methacrylamide
azide-functional RAFT agent 408,
412, 517, 522, 757-759
bis-azide RAFT agent (bis-N,-TTC)
634
carbonyl azide-functional RAFT
agent 409
azide installation post polymerization
412, 515, 839, 847, 1009
835
azide-thioacid reaction 835
copper-catalyzed azide-alkyne
cycloaddition 288, 502, 506,
726, 758759, 847, 857-858, 991,
1009
RAFT agent synthesis

azide reduction to amine

502, 506
Star polymers synthesis 991, 1009
strain-promoted azide-alkyne
cycloaddition 848
N-(3-azidopropyl)methacrylamide

(AzMA) 847
azlactone group 46, 406, 830, 842, 859,
863

functional monomer, see
2-vinyl-4,4-dimethylazlactone
46, 777, 824, 842
functional RAFT agent 406
azo-compound initiators (dialkyldiazenes)
2,2'-azobis(N-(2-carboxyethyl)-2-
methylpropionamidine) 684
4,4’ -azobis(4-cyanopentanoic acid)
(ACPA) 32,36, 37,42, 45, 320,
579, 589, 684
1,1’-azobis(1-cyclohexanenitrile)
(ACHN) 29, 39, 40, 46, 49, 52,
320, 321
4,4'-azobis|2-(imidazolin-2-yl)propane]
dihydrochloride (VA-044) 685,
991, 1002
2,2'-azobis(4-methoxy-2,4-dimethyl-
pentanenitrile) 684

Index

2,2'-azobis(2-methylbutyronitrile)
(AMBN) 579
2,2'-azobis[2-methyl-N-(2-hydroxyethyl)
propionamide] 684
2,2'-azobis(2-methylpropionitrile)
[azobisisobutyronitrile, (AIBN)]
29, 32, 40-43, 45-49, 51-53, 99,
105, 280, 313, 318, 320-322, 324,
579, 589, 590, 647, 991, 1173,
1175-1176
dimethyl 2,2’-azobis(2-methyl-
propionate) [azobis(methyl
isobutyrate, AIBMe) 589
azole-N-carboxamide methacrylates 841
3,5-dimethylpyrazole-N-carboxamide
methacrylate 841
imidazole-N-carboxamide methacrylate
841, 842
1,2,4-triazole-N-carboxamide
methacrylate 841

b

BAB triblock copolymers
using R-connected bis-RAFT agents

235-236, 260-262, 267, 936

balanced activity RAFT agents 551,
561-564, 582-583, 593, see also
1H-pyrazole-1-carbodithioates

barbiturate-linked poly(n-butyl acrylate)
784, 785

Barton-McCombie reaction 765

base catalyzed thiol-Michael reaction
779

benzil dimethyl ketal (Irgacure 651) 779

benzodithioates, see dithiobenzoates,
dithioesters

5,6-benzo-2-methylene-1,3-dioxepane
(BMDO) 243, 244, 297, 302,
396, 404, 431, 505, 515-516,
725

ring-opening copolymerization-

induced self-assembly
(rROPISA) 725

benzothioic S-acid 788-789

1199



Index

benzoyl peroxide (BPO, dibenzoyl

peroxide) 32,443, 507,
648-649, 670-671, 765, 911,
914

benzoyl peroxide-amine redox system
507, 648-649

benzoyl peroxide-N,N-dimethylaniline
redox system 648-649

in eRAFT 670-671

in RAFT end-group removal = 443-446,
765
benzoyloxy radicals 648-649

benzyl benzodithioate (benzyl
dithiobenzoate) 27, 248
application scope 27, 248
experimental procedure
styrene polymerization in emulsion
36
industrial use 30
benzyl (diethoxyphosphoryl)methane-
dithioate (DEPMD) 769-770
benzyl dithioacetate, see benzyl
ethanedithioate
benzyl ethanedithioate (benzyl
dithioacetate) 104, 266
application scope 266
in emulsion polymerization 104,
314
O-benzylhydroxylamine 846
benzyl (2-hydroxyethyl) carbonotrithioate
[2-(benzylsulfanylthiocarbonyl-
sulfanyl)ethanol (BTSE)] 404,
832
ROP-T-RAFT initiator 404
benzyl mercaptan 760, 761
benzyl methacrylate
experimental procedures
benzyl methacrylate in solution 41
poly(benzyl methacrylate)-block-
poly(N-(2-hydroxypropyl)
methacrylamide) in solution
53
benzyl pyridine-2-carbodithioate (BPCD)
249, 769-771
application scope 249

benzyl 1H-pyrrole-1-carbodithioate 48,
559, 894
application scope 559
crosslinking polymerization 894
experimental procedure
N-vinylphthalimide solution
polymerization 48
3-(((benzylthio)carbonothioyl)thio)
propanoic acid (BCPA)
[3-(benzylsulfanylthiocarbonyl-
sulfanyl)propionic acid] 195,
400, 832, 907-908
bioapplications of RAFT 4-5, 412, 420,
624-625, 629-635, 699-701,
850-859, 1027-1030,
1059-1065, 1103-1106,
1108-1110, 1112-1114,
1117, 1119, 1121-1122,
1125-1132
antimicrobial polymers
1064-1065, 1109
bioconjugate synthesis 412, 527-528,
624-625, 634-635, 699-701,
855-859, 1027-1030, 1104,
1106, 1109, 1110, 1113, 1117
1121, 1125, 1126, 1128,
1130
cosmetic applications 1114, 1119
drug delivery 851-855, 1104, 1117,
1125-1130
high throughput library synthesis
629-633, 1059-1065
ophthalmic applications (contact lens)
1104, 1105, 1117, 1131
1103-1106, 1108-1110
1112-1114,1117, 1119,
1121-1122,1125-1132
therapeutic applications 851-855,
1059-1064, 1105, 1110,
1125-1130
bioconjugation 412, 527-528, 624-625,
634-635, 699-701, 855-859
1027-1030, 1104, 1106, 1109,
1110,1113,1117, 1121, 1125
1126, 1128, 1130

629-633, 859,

patents



2,2'-bipyridine (bpy), see copper activators

biotin 691, 789, 790

bis(2-acrylamido)ethyl disulfide (disulfide

diacrylamide, DSDAm) 242,
303, 432

N,N’-bis(acryloyl)cystamine 400, 432,
882, 996

bis(2-acryloyloxy)ethyl disulfide (disulfide

diacrylate, DSDA) 303, 393,
408, 432
bis-azide RAFT agent (bis-N,-TTC) 634
(3,5-bis((6-butyramidopyridin-2-yl)
carbamoyl)phenoxy)methyl
2-bromopropanoate 785
S,S’-bis(a,o -dimethyl-a’’-acetic acid)-
trithiocarbonate), see 2,2’-(thio-
carbonylbis(sulfanediyl))bis
(2-methylpropanoic acid)
bis-maleimide linker 780, 845, 947
bis-maleimido(triethylene glycol) 780
bis(2-methacryloyloxy)ethyl disulfide
(disulfide dimethacrylate,
DSDMA) 244,297, 303, 432,
718, 908-909
bis-RAFT agents
387, 388, 718, 879, 895-896, 936,
1007
bis-aliphatic dithioesters
bis-aromatic dithioesters
260-263, 718
bis-trithiocarbonates
936
disulfide functional 718
R-connected 235-236, 260-262, 267,
879, 895-896, 936
triblock copolymer synthesis, see ABA
triblocks, BAB triblocks
Z-connected 235-236, 263, 879, 936
bis(thioacyl) disulfides 238, 239, 308,
502, 553, 578-580
thiuram disulfides 553, 578-580
xanthogen disulfides 502
block copolymers, see also ABA triblock
copolymers, ABC triblock
copolymers, BAB triblock

237,267
235-236,

382, 387, 388,

235-237, 260-263, 382,

Index

copolymers, diblock copolymers,

multiblock copolymers,
quasi-block copolymers
aliphatic dithioesters 264-266
aromatic dithioesters 241-249
cationic RAFT polymerization
1171-1176
dithiocarbamates
582-585
DNA conjugates
experimental procedures

558-565, 567-571,

625, 634, 679
51-53
flow chemistry 691

250-259
50-51,

functional dithioesters
mechanistic considerations
103-105, 933-948
protein conjugates 701, 761
redox initiation 649-656, 669, 671
switchable RAFT agents 116-118,
567-571, 583-585
trithiocarbonates 391-401
509-515, 518-521
BOC protecting group, see t-butyloxy-

xanthates

carbonyl protecting group
bond dissociation energy 177
carbon-halogen in ATRP initiator 177
carbon-oxygen in alkoxyamine 177
carbon-sulfur in RAFT agent 177,
615
boronic acid/diol condensation 849
bottlebrush polymers 437, 957-961,
963-964
branched wormlike micelles 697
4-bromobenzenediazonium tetrafluoro-
borate (BrPhN,*) 670-672
bromoethyl acrylate (BEA) 840
N-[2-(4-bromophenyl)ethyl]acrylamide
(BPEAm) 8438
2-bromopropanoate 783, 785-786
brush polymers 956-964, 1020-1025, see
also graft polymers
bimodal molar mass 1020, 1021
block copolymer 1020, 1023
Janus 1020, 1022-1024
looped 1020, 1022
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brush polymers (contd.)
mixed composition (mikto-arm)
1020
patchy 1020, 1022
buffer
acetate buffer 45
phosphate buffered saline (PBS)
691-693, 695
butadiene (Bd)
blocks 264, 265, 399
copolymers 209, 247, 249, 264, 265,
385, 393, 399, 408
butadiene/styrene 249, 264, 265
acrylonitrile/butadiene 249, 264,
385, 393, 399, 408
homopolymer 265, 280, 393, 399
with dithioesters 247, 249, 264, 265,
280
with trithiocarbonates
408, 421, 424
S-(2-((t-butoxycarbonyl)amino)ethyl)
methanesulfonothioate 790
thiol-methanethiosulfonate reaction
790
N-t-butylacrylamide (tBAM) 736
butyl acrylate (BA, n-butyl acrylate) 41,
42, 51, 505, 657, 708, 759, 765,
772,773, 785, 810
t-butyl acrylate (tBA) 39, 43, 421, 615,
671, 777, 780, 810, 845, 986,
1007
butyl (1-(((3,5-dioxo-1,2,4-triazolidin-4-yl)
hexyl)amino)-1-oxopropan-2-yl)
carbonotrithioate (URZ-TTC)
410, 772
butyl 2-(((dodecylthio)carbonothioyl)
thio)-2-methylpropanoate (CTA
ester) 396,1101, 1132
application scope 396
industrial use 1101, 1132
t-butyl hydroperoxide 48, 652
t-butyl hydroperoxide-ascorbic acid
redox system 648, 652
butyl methacrylate (n-butyl methacrylate)
38, 416, 557, 669, 857, 1056

385, 393, 399,

t-butyloxycarbonyl (BOC) primary amine
protecting group 129, 290, 292,
293,297, 767, 790
in monomer 292,293,427, 838, see
also di(BOC)-acrylamide
in RAFT agent 251, 407, 767
in reagent 790, see also S-(2-((t-but-
oxycarbonyl)amino)ethyl)
methanesulfonothioate
2-(((butylthio)carbonothioyl)thio)
propanoic acid (BTPA, BuPAT)
398, 614, 624, 628, 686, 690,
701
application scope 398
aqueous RAFT (aRAFT) 686, 690,
701
functional derivatives
ATRP initiator 410
t-butyldimethsilyl 411
poly(dimethylsiloxane) (PDMS)
412
protected maleimide 410
photoinduced energy or electron
transfer (PET) RAFT 614, 624,
628

(o
carbonotrithioates, see trithiocarbonates
4-(((2-carboxyethyl)thio)carbonothioyl)
thio)-4-cyanopentanoic acid
818-820
application scope 27, 393
industrial use 30
3-((((1-carboxyethyl)thio)carbonothioyl)
thio)propanoic acid 27, 398,
429
application scope 27, 398
2-(1-carboxyl-1-methylethylsulfanylthio-
carbonylsulfanyl)-2-methyl-
propionic acid (CMP), see 2,2'-
(thiocarbonylbis(sulfanediyl))
bis(2-methylpropanoic acid)
2-carboxyprop-2-yl radicals 381
catalytic chain transfer (CCT) 793, 936,
1077-1078, 1082, 1083



cationic RAFT polymerization
1161-1163
block copolymers
design 1163-1172
end-functionalized polymers
1172-1173
1167-1170
monomers 1170-1172
RAFT agents 1163-1167
RAFT mechanism transformation
(cationic-T-RAFT) 438,
1175-1178
star polymers 1177-1178
chain length distribution (CLD) 66, 98,
199, 554, 906
chain transfer coefficient (C,) 96-103,
226-230, 374
apparent chain transfer coefficient
(Cy™P)
dithiocarbamates 554-556, 580
dithioesters 101, 228-229
trithiocarbonates 375-377
xanthates 509-510
measurement of 97-103
dispersity method 102, 227, 230,
375-377
kinetic simulation 103, 228-229,
375-377
In(CLD) method 97-98
Mayo method 97-98, 100, 228-229,
375-377, 554-556
M, (0) method 228-229, 375-377
Walling method 98-100, 228-229,
375-377, 554-556
reverse chain transfer coefficient (C )
97, 226-230
chain transfer rate coefficient (k,,) 96,
125, 226-230, 374
apparent chain transfer rate coefficient
(k)
reverse chain transfer rate coefficient
(k,) 97,226-230
measurement of 97-103
chain transfer agent (CTA), see RAFT
agent

1173-1176

initiators

Index

chemoselective H,S-responsive
fluorescence probe 789
2-chloroethyl vinyl ether (CEVE) 1171
4-chloromethylstyrene (4-vinylbenzyl
chloride) 241, 247, 262, 280,
385, 391, 393, 395, 396, 399, 400,
408, 421, 510, 559, 560, 572, 839,
848, 859, 1004, 1009
with dithiocarbamates 559, 560, 572
with dithioesters 241, 247, 262, 280
with trithiocarbonates 385, 391, 393,
395, 396, 399, 400, 408, 421
with xanthates 496, 503, 510
chloroprene 242, 245, 249, 265, 401, 424,
1034
SI-RAFT 1034
chlorophyll a (Chla) 619-620
cholest-5-en-3p-yl 6-iodohexyl ether 783
classically hyperbranched polymers 967
click chemistry approach 517, 522, 525,
649, 755, 757, 806, 847, 944-947,
949, 960, 991, 992
CMP-functionalized ssDNA 701
comb polymers 297, 425, 956
co-mediated radical polymerization 708
composites 1030-1039
anisotropic structures
SI-RAFT 1030-1039
computational chemistry 139, 152, 153,
156, 159, 165, 167, 172, 180
Concanavalin A (ConA) 630, 857
confocal laser scanning microscopy
(CLSM) 1025
continuum models 147
controlled/living polymerization, see
reversible deactivation
polymerization
controlled radical polymerization (CRP),
see reversible deactivation
radical polymerization 15, 60,
176, 614, 625-626, 630, 695-696,
786, 861, 964, 983, 1042
copolymerization 48, 753-755
branched copolymerization 209
966-967

1031, 1039

of multifunctional monomer
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copolymers 755, see also block
copolymers, gradient
copolymers
desulfurization of RAFT (co)polymers
763-76
copper activators, see also ligands
in alkoxyamine synthesis
CuX/Me,TREN 517
in alkyne-azide coupling
CuX/PMDETA 759, 1024
in concurrent RAFT/ATRP
CuX/ dNbpy 657
CuX/Me,TREN 657
CuX/PMDETA 657
CuX/TMPA 657
in radical generation
CuX/Me,TREN
in redox RAFT
Cu'(DC),/bpy 668
CuX/Me,TREN 658
CuX/PMDETA 313, 656-658, 669
CuX/TMPA 658-659, 669-670
copper catalyzed azide-alkyne
cycloaddition (CuAAC) 523,
717, 847, 857, 945, 955, 1023
copper-mediated polymerization 708
core-crosslinked stars (CCS) 301, 433,
874, 918, 994, 996, 998,
1006-1007
core-crosslinked nanoparticles 718,
722-725
degradable core 725
thiol-functional vesicles 718
coumarin chromophore 286, 613, 629,

120, 517

691, 807

acceptor in light-harvesting polymers
242, 286, 807

dye 613,629

in photoresponsive methacrylamide
691

in styrenic monomer 241, 247, 286

cross-coupling reactions 325, 591,

848-849
crosslink density distribution 873, 876
crosslinked polymers 873, 910

crosslinking monomers, see divinyl
monomers
cumene hydroperoxide (CHP) 43, 652
cumene hydroperoxide-ascorbic acid
redox system 648, 652
cumyl dithiobenzoate (CDB), see
2-phenylpropan-2-yl
benzodithioate
cumyl phenyldithioacetate (CPDA), see
2-phenylpropan-2-yl
2-phenylethanedithioate
curve-crossing model 167, 169-170
cyanoalkyl RAFT agents 105, 108, 110,
130, 175, 233-236, 380-381
2-cyanobutan-2-yl 4-chloro-3,5-dimethyl-
1H-pyrazole-1-carbodithioate
28, 30, 40
application scope 28, 562, 582-583
industrial use 30, 561, 1099
synthesis of 579
2-cyanobutan-2-yl 3,5-dimethyl-1H-
pyrazole-1-carbodithioate 28,
30, 119, 561, 579, 582-583
application scope 28, 561, 582-583
chain transfer coefficient 583
industrial use 30, 561, 1099
synthesis of 579
4-cyano-4-(((dodecylthio)carbonothioyl)
thio)pentanoic acid 7, 27, 31,
39, 46, 49, 131, 393, 441, 612,
614-615, 627-628, 819, 898,
902-903, 913, 1132
application scope 27, 393
deoxygenation methods 31
experimental procedure
N-isopropylacrylamide in solution
46
methyl methacrylate in solution
39
poly[(methacrylic acid)-co-(oleyl
methacrylate)] in solution
49
industrial use 30, 1100, 1102
PET-RAFT 131, 614-615, 627-628
side reactions 441



4-cyano-4-(((ethylthio)carbonothioyl)
thio)pentanoic acid 392, 441,
681, 693, 695
application scope 392
441
4-cyano-4-(((propylthio)carbonothioyl)
thio)pentanoic acid 392, 693
application scope 392
2-cyano-5-hydroxypentan-2-yl benzo-
dithioate (CHPB) 250 757
cyanoisopropyl decyl trithiocarbonate, see

side reactions

2-cyanopropan-2-yl decyl
carbonotrithioate

cyanoisopropyl dithiobenzoate, see
2-cyanopropan-2-yl
benzodithioate

cyanoisopropyl 1-dithionapthalate, see
2-cyanopropan-2-yl
naphthalene-1-carbodithioate

cyanoisopropyl N,N-diethyldithiocarba-
mate, see 2-cyanopropan-2-yl
diethylcarbamodithioate

cyanoisopropyl dodecyl trithiocarbonate,
see 2-cyanopropan-2-yl dodecyl
carbonotrithioate

cyanoisopropyl methyl trithiocarbonate,
see 2-cyanopropan-2-yl methyl
carbonotrithioate

cyanoisopropyl radicals, see 2-cyano-
propan-2-yl radicals (NIPAM)

cyanomethyl benzodithioate 249

249

cyanomethyl 3,5-dimethyl-1H-pyrazole-
1-carbodithioate 9, 27, 30, 40,
46, 49, 52, 119, 583

27, 582-583

583

polymerizations

application scope
chain transfer coefficient
experimental procedures
N,N-dimethylacrylamide in solution
46
methyl acrylate in solution 40
poly[(methyl acrylate)-co-N,N-
dimethylacrylamide] in solution
49

Index

poly(N,N-dimethylacrylamide)-block-
poly(vinyl acetate) in solution
52
industrial use 30
polymerizations
562
cyanomethyl dodecyl carbonotrithioate
400, 429
polymerizations 400
cyanomethyl methyl(phenyl)carbamodi-
thioate (N-methyl-N-phenyl-
dithiocarbamare) 28, 30, 149,
179
application scope 28
industrial use 29-30
polymerizations 565
cyanomethyl methyl(pyridin-4-yl)carba-
modithioate 30, 47, 569-570
polymerizations 47, 569-570
experimental procedure
N-vinylcarbazole in solution 47
synthesis 580
4-cyanopentanoic acid dithiobenzoate, see
4-cyano-4-((phenylcarbono-
thioyl)thio)pentanoic acid
4-cyano-4-((phenylcarbonothioyl)thio)
pentanoic acid (4-cyanopenta-
noic acid dithiobenzoate) 35,
45, 228, 243-244, 307, 312, 322,
614, 627, 628, 662, 671, 679-681,
683, 701, 757, 832, 838, 915, 1102
chain transfer coefficient 228
eRAFT 662-664, 667, 672
experimental procedures
N-(2-hydroxylpropyl)methacrylamide
in pH 5.2 buffer 45
N-[3-aminopropyl] methacrylamide
in pH 5 buffer 45
functional derivatives 251-252
active ester 252
azide 253
dibromomaleimide 255
ene 255
hydroxyl
NHS ester

40, 46, 49, 52,119,

250
251, 831
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4-cyano-4-((phenylcarbonothioyl)thio)
pentanoic acid (4-cyanopenta-
noic acid dithiobenzoate) (contd.)
norbornene 256
protected maleimide 256-257
poly(dimethylsiloxane) (PDMS)
257-258
poly(ethylene glycol) (PEG) 258
thiolactone 256
yne 253-254
industrial use 1100, 1102
PET-RAFT 307, 312
polymerizations 45, 243-244
SUMI 307
2-cyanopropan-2-yl radicals
(cyanoisopropyl radicals) 107,
443, 766-767, 810
rate coefficient for monomer addition
107
2-cyanopropan-2-yl benzodithioate
(cyanoisopropyl dithiobenzoate)
2,27, 30, 33,40-41, 46, 49, 51
67-69, 108, 109, 111, 122, 124,
149, 151, 161, 164-166, 211, 242,
662, 754, 779, 909-810, 898
application scope 27, 242
chain transfer coefficient
eRAFT 662
experimental procedures
butyl acrylate polymerization in
solution 41
methyl methacrylate polymerization
in solution 40-41

228,230

poly(methyl methacrylate-co-trime-
thylsilyl methacrylate-co-t-butyl
dimethylsilyloxystyrene) in
solution 49
industrial use 30, 1100, 1102
initialization 67-69, 151
RAFT equilibrium coefficient
232
2-cyanopropan-2-yl diethylcarbamodi-
thioate (cyanoisopropyl
N,N-diethyldithiocarbamate)
565, 668

124,

application scope 565
eRAFT 668
2-cyanopropan-2-yl decyl carbonotrithio-
ate (cyanoisopropyl decyl
trithiocarbonate) 810
2-cyanopropan-2-yl dodecyl
carbonotrithioate
(cyanoisopropyl dodecyl
trithiocarbonate) 30, 165, 198,
201, 376-379, 391-392, 429, 432,
810, 813, 908, 913, 1100, 1102
application scope 380-381
chain transfer coefficient 376-377
industrial use 1100, 1102
RAFT equilibrium coefficient 378
2-cyanopropan-2-yl methyl carbono-
trithioate (cyanoisopropyl
methyl trithiocarbonate) 391,
764
application scope 391
2-cyanopropan-2-yl naphthalene-1-
carbodithioate (cyanoisopropyl
1-dithionapthalate) 211, 245,
616
application scope 245
mathematical modeling 211
2-cyanopropan-2-yl 1H-pyrrole-1-carbo-
dithioate 194, 559, 579
application scope 559
mathematical modeling 194, 208
synthesis of 579
cyclic ketene acetals 512, 515-516, 533,
725, see also 5,6-benzo-2-methyl-
ene-1,3-dioxepane (BMDO),
2-methylene-4-phenyl-1,3-
dioxolane
cyclic polymers 5, 517, 521-522, 761,
780, 785, 787, 949-950
polystyrene 761, 781
cyclic N-vinylamides, see B-vinylcaprola-
ctam, N-vinyl-2-piperidone,
N-vinylpyrrolidone
[4+2] cycloaddition reaction 769



B-cyclodextrin (B-CD) 719, 731, 737,
950-951, 985, 991, 993,
1009

cyclohexylamine 773-774

cyclopentadiene 769

cyclopolymerization 5, 297, 300,
429-431, 516

cysteine (Cys) 315, 318, 700, 720, 789,
1027

d
degassing, see deoxygenation
density functional theory (DFT)
140-142, 144, 157, 174, 514, 521,
660, 664
deoxygenation in RAFT polymerization
(degassing) 31, 34, 40-42,
46-53, 442, 611, 619, 654-656,
690-696, 1052-1053, 1058,
1067
enzyme-catalyzed deoxygenation
654-656, 691-696, 1057-1058
with enzyme-mediated initiation
654-656, 693-696
with thermal initiation 691-693
experimental procedures 34, 40-42,
46-53
in high throughput experiments
1052-1053, 1059, 1067
kinetics of MMA polymerization 31
in PET-RAFT 442, 611, 619, 630,
690-691, 1058
deoxygenation in RAFT end-group
removal 773
desulfurization of RAFT polymers
addition-fragmentation coupling
766-768
radical-induced oxidation 768-769
radical-mediated reduction 765-766
thermolysis 763-764
DET-RAFT polymerization 660
diacetone acrylamide (DAAm, N-(1,1-
dimethyl-3-oxobutyl)acrylamide)
44,398, 421, 716, 719, 724, 730,
734

630,

Index

dialkyldiazene initiators, see
azo-compound initiators
N,N-dialkyldithiocarbamates 114, 116,
552, 553, 581, 586, 588, 590
p-dialkylsulfonium phenoxy ester
(DASPE) 837-838
4-acryloxyphenyldimethylsulfonium
triflate 837
dibenzoyl peroxide, see benzoyl peroxide
(BPO)
dibenzyl carbonotrithioate (DBTTC,
dibenzyl trithiocarbonate) 27,
42,111, 376-377, 385, 431, 886,
1101, 1132
application scope 27, 385
chain transfer coefficients
experimental procedures

376-377

3,5-dibromobenzyl acrylate in
solution 42
2-ethylhexyl acrylate in solution
42
octadecyl acrylate in solution 42
industrial use 27,1101, 1132
Blocbuilder DB™ 1101
RAFT crosslinking polymerization
886
RAFT equilibrium coefficients 378
dibenzyl trithiocarbonate, see dibenzyl
carbonotrithioate
diblock copolymer 512, 515, 518-519,
521, 679, 696-699, 709, 714, 718,
720, 727-729, 732, 734-735, 737,
740, 770, 787, 807, 857, 936, 938,
940, 945, 955, 968, 1042,
1056-1058, 1175
mechanistic consideration 103-105
di(BOC)-acrylamide (DBAm) 838
3,5-dibromobenzyl acrylate 42
dibromotrithiocarbonate [DiBrTTCm,
bis(5-bromo-5-methyl-4-
oxohexyl) 2,2'-(thiocarbonylbis
(sulfanediyl))bis(2-methylpro-
panoate)]

ATRP initiator 657
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dibromotrithiocarbonate [DiBrTTCm,
bis(5-bromo-5-methyl-4-
oxohexyl) 2,2’-(thiocarbonylbis
(sulfanediyl))bis(2-methylpro-
panoate)] (contd.)
N,N'-dicyclohexylcarbodiimide (DCC)
37, 238, 240, 878
Diels-Alder [2+4] cycloaddition 845
diene monomers, see also butadiene,
chloroprene, isoprene
with dithioesters 280
with trithiocarbonates 424
(diethoxyphosphoryl)methanedithioates
769, 770, 1089, 1090, 1110, see
also benzyl (diethoxyphospho-
ryl)methanedithioate
N,N-diethylacrylamide (DEAm) 46, 696,
781-783, 831, 832, 1058
experimental procedures
N,N-diethylacrylamide is solution
46
with dithioesters 242, 245, 248, 249,
264, 280, 317
with trithiocarbonates
400, 409, 421
4-(diethylamino)salicylaldehyde (DEAS)
649
diethylene glycol acrylate (DEGDA) 394,
400
diethylene glycol dimethacrylate
(DEGDMA) 301, 392, 393, 432,
882, 883
(diethylene glycol monomethyl ether)
acrylate (DEGA) 761-762
(diethylene glycol monomethyl ether)
methacrylate (DEGMA)
761-762
a,0-difunctional polymer 789
difunctional CTAs, see bis-RAFT agents
936, 948
2,3-dihydroxypropyl methacrylate, see

395, 398, 399,

glycerol monomethacrylate
2-(diisopropylamino)ethyl methacrylate
(DPAEMA) 683

N,N-dimethylacrylamide (DMAm) 46,
49, 52,117, 118, 280, 301, 307,
421, 511, 518, 521, 522, 572, 583,
587, 590, 618, 652, 654-656, 684,
686, 689-691, 693-696, 701, 772,
780, 791, 792, 818, 820, 849, 903,
1027, 1053, 1057, 1063
experimental procedures
N,N-dimethylacrylamide in solution
46
poly(N,N-dimethylacrylamide)-
block-polystyrene by
surfactant-free emulsion
polymerization 36-37
propagating radical 766
selective initialization 108
single unit monomer insertion (SUMI)
108
with dithioesters 234, 241, 242, 244,
245, 248, 249, 250, 253, 259, 262,
264, 280, 301, 307, 317
with trithiocarbonates 107, 818
2-(dimethylamino)ethyl methacrylate
(DMAEMA) 240, 416, 557,
615, 632, 696, 698, 720, 725, 857,
1003, 1060, 1064
block 857
4-dimethylaminopyridine (DMAP) 37,
878
dimethyl(phenyl)phosphine 779
N-(1,1-dimethyl-3-oxobutyl)acrylamide,
see diacetone acrylamide
4,4'-dinonyl-2,2’-bipyridine (dNbpy), see
copper activators
2,5-dioxopyrrolidin-1-yl 4-vinylbenzoate
(4-vinylbenzoic acid, NHS ester)
243, 251, 290, 426, 831
diphenylacetylene 661
a,w-dipyrenyl poly(N-isopropylacryl-
amide) 783
2,2'-dipyridyl disulfide 788-789, 968
813, 818, 823
oligo(methyl acrylate) 823

discrete oligomers

diselenocarbonyl compounds 786



dispersion polymerization 38, 187, 195,
211, 440-442, 650, 686, 691,
696-699, 709-713, 718-721,
723-726, 729-731, 733-736, 898,
900-901, 996, 998-999, 1006
dispersity 28, 33, 37-38, 88, 102-103,
123-124, 206, 227, 230, 375, 429,
513, 515, 532, 626, 654, 805-806,
823, 831, 834-839, 953, 967,
1041
dissociative electron transfer (DET)-RAFT
179, 312, 439, 660
disulfide group
bis-RAFT agents
bis-dithiobenzoate (DSDB) 718
monomers, see bis(2-methacryloyl)
oxyethyl disulfide
disulfide diacrylamide (DSDAm), see
bis(2-acrylamido)ethyl disulfide
disulfide diacrylate (DSDA), see
bis(2-acryloyloxy)ethyl disulfide
disulfide dimethacrylate (DSDMA),
see bis(2-methacryloyloxy)ethyl
disulfide
RAFT agents 406
RAFT inimers 301, 308
reactions 787-790
reagents, see S-(2-((t-butoxycarbonyl)
amino)ethyl) methanesulfono-
thioate, bis(thioacyl) disulfide,
2,2'-dipyridyl disulfide
dithiobenzoates (benzodithioates) 59,
76-89, 187, 223, 659, 661, 662,
753,759, 764, 767, 781, 808, 830,
935, see also dithioesters
kinetic analysis 85-87
macroRAFT agent 807, 808
MMA model system 88-89
quantum-chemical calculations
87-88
retardation mechanisms
intermediate radical termination
77,119-123
missing step reaction 77-86, 88-90,
121

Index

slow fragmentation 59, 76, 77, 85,
86, 123-126
dithiocarbamates 112-114, 662, 668,
753, 759, 830, 936, 1165, see also
N,N-dialkyldithiocarbamates,
aryl(pyridin-4-yl)carbamod-
ithioates, 1H-imidazole-1-car-
bodithioates, 1H-pyrazole-1-
carbodithioates, cyanomethyl
methyl(phenyl)carbamodithioate,
methyl(pyridin-4-yl)carbamo-
dithioates, 1H-pyrrole-1-carbo-
dithioates
activity of 580-586
application scope 556-571
balanced activity 551, 561-564,
582-583, 593, see also
1H-pyrazole-1-carbodithioates
114, 582
cationic polymerization 585
555-556,

canonical forms

chain transfer coefficients
580-586
emulsion polymerization 587
dithiocarbamate group removal/
transformation 588-591
by copper-promoted cross-coupling
591
by oxidation 591
by radical-induced coupling 588
by radical-induced
disproportionation 588-589
by radical-induced reduction 589
by reaction with nucleophiles
589-590
by thermolysis 590-591
monomers 558-570, 567-571
1,1-disubstituted MAMs 557
methacrylates 557
LAMs, IAMs 552, 576
vinyl monomers 552, 576
monosubstituted MAMs  572-575
acrylamides 572, 573
572,574
572,575

acrylates
styrenes
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dithiocarbamates (contd.)
RAFT mechanism transformation
587-588
RAFT-T-ATRP 588
RAFT-T-ROMP 587-588
ROP-T-RAFT 587
ROMP-T-RAFT 587-588
selection of 554, 575, 582, 593
R substituent 585
switchable dithiocarbamates 30, 47,
51-52,116-118, 583, see also
methyl(pyridin-4-yl)carbamo-
dithioates
synthesis of dithiocarbamates
575-580
dithiocarbonates, see xanthates
dithioesters (dithioates) 223-270, 753,
759, see also benzyl benzodithi-

oate, benzyl (diethoxyphospho-

ryl)methanedithioate, benzyl
pyridine-2-carbodithioate,
cyanomethyl benzodithioate,

4-cyano-4-((phenylcarbonothioyl)

thio)pentanoic acid, 2-cyano-
propan-2-yl benzodithioate,
2-cyanopropan-2-yl naphtha-
lene-1-carbodithioate, dithio-
benzoates, 2-((phenylcarbono-
thioyl)thio)acetic acid,
1-phenylethyl benzodithioate,
2-phenylpropan-2-yl ben-

zodithioate, 2-phenylpropan-2-yl

2-phenylethanedithioate
application scope 234
aliphatic dithioesters 236-237,
264-267
aromatic dithioesters 235-236,
241-249, 250-263
bis-aliphatic dithioesters 237, 267
atom-transfer radical polymerization
308-309

bis-aromatic dithioesters 235, 260-263

crosslinking polymerization 301,
303-304
model co-networks 304

cyclopolymerization 297, 300
dithioester group
removal/transformation
314-325
boronic acid cross-coupling 325
electrocyclic reaction  322-325
oxidation 321
radical-induced coupling 318
radical-induced reactions 315
radical-induced reduction 318
reaction with nucleophiles 315
thermolysis 322
a,m-dithiol functional polystyrene 787
emulsion/miniemulsion
polymerization 313-314
industrial use 1101-1102, 1132
initiation, see also redox initiation
photoinitiation 311-312
thermal initiation 310-311
inimers 301, 305-306
chain transfer coefficients 226-230
equilibrium coefficients 230-232
mechanism 224-232
monomers
1,1-disubsituted MAMs 240
methacrylamides 240, 278-279
methacrylates 239-240, 268-277
1,2-disubsituted MAMs 280
macromonomers 297-299
monosubstituted LAMs and IAMs
287-288
monosubstituted MAMs
acrylamides 280, 284-285
acrylates 240, 277, 281
acrylonitrile 112, 234, 242, 244,
245,247
diene 280
styrenics 280, 286-287
dithioesters with reactive
functionality 289-297
publication statistics 224, 233, 236
RAFT agent selection 230-237
RAFT mechanism transformation
307-308
cationic-F-RAFT 1175-1178



nitroxide-mediated polymerization
(NMP) 309-310
ring-opening polymerization (ROP)
308
ring-opening metathesis
polymerization (ROMP) 308
RAFT-SUMI  306-307
ring-opening polymerization 297,
301, 302
self-condensing vinyl polymerization
301, 305-306
side reactions 126-130, 313
with reactive functionality 288-297
synthesis of 237-239
1,4-dithiothreitol 316-317, 724
divinyl monomers, (crosslinking
monomers) 301, 303, 431-433,
906-907, 910, 966, see also
bis(2-acrylamido)ethyl disulfide
(DSDAm), N,N’-bis(acryloyl)-
cystamine, bis(2-acryloyloxy)
ethyl disulfide (DSDA),
bis-maleimidotriethy-
lene glycol, bis(2-methacryloyl-
oxy)ethyl disulfide (DSDMA),
ethylene glycol dimethacrylate
(EGDMA), diethylene glycol
diacrylate (DEGDA), diethylene
glycol dimethacrylate
(DEGDMA), divinylbenzene,
methylene-bis-acrylamide
(MBAm), triethylene glycol
dimethacrylate (TEGDMA)
crosslinking monomers 301, 303,
431-433
crosslinking polymerization
polymer networks 301, 431-433,
873-915
star microgels 301, 431-433
divinylbenzene (DVB) 241, 249, 258,
261, 301, 391, 392, 394. 395, 399,
400, 404, 405, 432, 709, 723, 885,
887, 892, 900, 906, 911, 913-915,
918, 967

Index

with dithioesters
301
PISA 709, 723
with trithiocarbonates 391, 392, 394.
395, 399, 400, 404, 405, 432
1-dodecanthiol (DDT) 760, 791,
966
2-(dodecylthiocarbonothioylthio)-2-
methylpropionic acid (DDMAT)
37, 395-396, 420, 424, 614-615,
662-664, 668-672, 834, 837, 898,
1101, 1132
application scope 395-396
experimental procedures
acrylic acid in solution 41
t-butyl acrylate in solution 41
styrene surfactant-free in emulsion
37
industrial use 1101, 1132
maleimido ethoxyethyl ester 409, 700
photoinitiated RAFT 614-615
redox initiated RAFT 662-664,
668-672
2-(((dodecylthio)carbonothioyl)thio)
propanoic acid (DoPAT) 27,
30, 209, 399, 1034, 1035
application scope 27. 399
industrial use 30, 1101, 1132
SI-RAFT 1034, 1035
dodecyl vinyl ether 775
doxorubicin (DOX) 853, 855, 1004, 1029,
1041
drug delivery 4, 718, 738-739, 851-855,
1003, 1004, 1029, 1056,
1059-1064
dual concurrent electrochemically
mediated ATRP/RAFT 669
dual-responsive PNIPAM-b-PAA
copolymer 855
dynamic polymeric nanoobjects

241, 249, 258, 261,

1041

e

electrochemically-initiated RAFT
polymerization (eRAFT) 312,
439, 660-673
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electrochemically-initiated RAFT
polymerization (eRAFT) (contd.)
ATRP initiation 668-670
direct e(RAFT 665-667
initiator reduction 670-673
benzoyl peroxide 670-671
diazonium salt 670-672
monomers
butyl acrylate 666, 667
butyl methacrylate 666, 669
ferrocenyl methacrylate 672
methyl methacrylate 666, 669-671
styrene 666, 667, 669
organic mediators 667-668
RAFT agents 661-665
4-cyano-4-((phenylcarbonothioyl)
thio)pentanoic acid 662-664,
667, 672
2-cyanopropan-2-yl benzodithioate
(cyanoisopropyl dithiobenzoate)
662
2-cyanopropan-2-yl diethylcarbamo-
dithioate (cyanoisopropyl
N,N-diethyldithiocarbamate)
668
dithiobenzoates
672
reduction potential 661
trithiocarbonates 439
surface initiated (SI-eRAFT) 672
electron affinity (EA) 176
electron paramagnetic resonance (EPR)
59-65, 70-76, 81, 86-87, 89-91,
103, 124, 149, 204, 379
emulsion polymerization 34-37, 42, 195,
313-314, 413-414, 587, 710,
1078-1080, 1092, 1095-1097,
1100, 1105, 1108-1112, 1114,
1121, 1125, 1129, 1132, see also
polymerization-induced
self-assembly (PISA)
amphiphilic macroRAFT agents
36-37, 42, 48, 1080, 1096, 1100,
1111
with dithiocarbamates

312, 661-665, 667,

587

313-314
experimental procedures

with dithioesters

butyl acrylate 42
styrene 36-37
with macromonomer RAFT agents
1078-1079
mathematical modeling
deterministic modelling 195, 209
stochastic modelling 205-206
patents 1078-1080, 1092, 1095-1097,
1100, 1105, 1108-1112, 1114,
1121, 1125, 1129, 1132
sulfur-free emulsion polymerization
1078-1079
surfactant-free emulsion
polymerization 36-37, 42, 48,
1080, 1096, 1100, 1111
with trithiocarbonates 413-414

with xanthates 507-509, 512,
515
enaminones 846
end-functionalized polymers 807,
1172-1173

a-end-functionalized poly(n-butyl
acrylate) 772-773
a,m-end-functionalized poly(N-isopropyl-
acrylamide) 761
end-group fidelity, see livingness
end-group removal, see RAFT end-group
removal
Energy-Directed Tree Search 145,
152
enhanced green fluorescent protein
(EGFP) 855,857
enzymatic initiation systems
693-696
glucose oxidase (GOx) 654, 696
horseradish peroxidase (HRP)
693-695
enzyme catalyzed deoxygenation

654-656,

enzymatic initiation systems 693-696
initiation by thermal initiation
691-693

enzyme-responsive inimer 966



Eosin Y (EY) 312,612, 623, 624, 630,
635, 689, 690, 1027

epoxide group 783, 843-844

epoxy-functional monomer, see glycidyl
methacrylate

eRAFT, see electrochemically-initiated
RAFT polymerization

ester-end-functionalized polymer
783

2-ethanolamine 779

2-((ethoxycarbonothioyl)thio)acetic acid
(ethylxanthogenacetic acid)
48,497, 512, 516

application scope 497
experimental procedure
vinyl acetate polymerization in

solution 48

1-(ethoxycarbonyl)prop-1-yl
dithiobenzoate (EPDTB) 836

1-ethoxyethyl acrylate 759-760

2-ethoxyethyl vinyl ether (EOEVE)
1171, 1175

ethyl a-bromoisobutyrate (EBiB, ethyl
2-bromo-2-methylpropanoate)
659, 669, 670

ethylene glycol diacrylate (EGDA) 301,
496, 503, 996, 999

ethylene glycol dimethacrylate (EGDMA)
198, 241, 242, 261, 266, 249, 301,
304, 392, 395, 399, 407, 432, 718,
899, 900, 901, 906, 908, 911-913,
915, 966

2-ethylhexyl acrylate (EHA) 39, 42, 421,
810

N-ethylpiperidine hypophosphite (EPHP)
445, 531, 765, 766

S-ethyl-S’-(a, o -dimethyl-o/"-acetic acid)
trithiocarbonate, see 2-(((ethyl-
thio)carbonothioyl)thio)-2-
methylpropanoic acid

O-ethyl-S-(1-methoxycarbonylethyl)
dithiocarbonate, see methyl
2-((ethoxycarbonothioyl)thio)
propanoate

Index

ethyl 2-((phenoxycarbonothioyl)
thio)propanoate 616
ethyl 2-(((propylthio)carbonothioyl)
thio)propanoate (S’-(1-ethoxy-
carbonylethyl) S-propyl
trithiocarbonate) 72-76, 378,
379, 399
RAFT equilibrium coefficients
378
2-(((ethylthio)carbonothioyl)thio)-2-
methylpropanoic acid 394,
681, 685, 886
aqueous RAFT 681, 685
crosslinking polymerization
886
functional derivatives
active ester 404
406
protected maleimide
394
(5-ethyl-2,4,6-trioxohexahydropyrimidin-
5-yl)methyl 2-bromopropanoate
786
ethylxanthogenacetic acid, see 2-((ethoxy-

72-76,

protected thiol
409
polymerizations

carbonothioyl)thio)acetic acid

f

fast polymerizations
1168
ferrocenyl methacrylate (FCMMA) 672
flash chromatography 813, 820
flat surfaces 1017, 1018, 1023, 1025
Flory interaction parameter 898, 900
Flory polymer solvent interaction
875
fluorescein-based semicarbazide
fluoroalkenes 1176
720, 722-723
fraction of living chains, see livingness

624, 654, 805, 1027,

parameter
724

fluoroparticles

folic acid tethered polymer-modified
magnetic nanoparticles
(FA-MNPs) 855

2-(4-formylbenzoyloxy)ethyl methacrylate
(FBEMA) 846
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Index

3-formyl-4-hydroxybenzyl methacrylate
(FHMA) 725
fragmentation rate coefficient, see rate
coefficients
a,m-functionalized poly(N-isopropyl-
acrylamide) 760
o-functionalized poly(N-isopropylacryl-
amide) 760, 777
a,w-functionalized poly(diethylene glycol
monomethyl ether
methacrylate) 789
wo-functionalized poly(tert-butyl acrylate)
778
functional monomers 240, 288, 420, 424,
425,433,717, 755, 954, see also
reactive groups
functional RAFT agents 775, 807, 1004,
see also reactive groups
aromatic dithioesters 235
trithiocarbonates 390-412, 436, 759
furan 437,769, 853, 955, 991
furan-protected maleimide 437, 853,
991
reactive group 955

9

galactopyranose-functionalized
poly(N-acryloylmorpholine)
macroRAFT 715, 730, 731

galactosamine 832

gel permeation chromatography (GPC)
35, 36, 41, 49, 50, 52, 53, 649,
651, 653, 658, 669, 695, 818, 819,
908, 909, 993, 996, 998-1000, see
also size exclusion
chromatography (SEC)

Gilson Pipetmax 268

liquid handling robot 632

D-glucono-8-lactone 691

D-glucosamine 832, 851, 853

glucose oxidase (GOx) 654, 656,
691-693, 695, 696, 1057, 1058

glutathione (GSH)-based solvophilic
macroRAFT 720, 723, 857

glycerol methacrylate, see glycerol
monomethacrylate
glycerol monomethacrylate (GMMA,
2,3-dihydroxypropyl
methacrylate, glycerol
methacrylate) 242-244, 268,
393-394, 411, 414, 561, 572,
686-687, 697-699, 711, 718, 719,
722-724, 726, 735-737, 844,
1041-1042
with dithiocarbamates 561, 572
with dithioesters 242-244, 268
with trithiocarbonates 393-394, 411,
414
glycidyl methacrylate (GMA) 241-243,
245, 305, 377, 383, 387, 391-393,
557, 558, 615, 711, 717-719,
723-724, 727,737, 844, 1033,

1053
glycomonomers 238, 273, 278, 281, 284,
287, see also 6-O-methacryloyl
mannose
with dithioesters 40, 238, 273, 278,
281, 284, 287
with trithiocarbonates 417, 418, 420,
423
glycopolymers 832-833, 847, 848, 851,

853, 857
poly(2-(2,3,4,6-tetra-O-acetyl-f-D-
glucosyloxy)ethyl methacrylate)
(PAcGICEMA) 857
gradient copolymers 26, 207-208, 517,
521, 533, 948-949
modelling of 207-208
graft copolymers 4, 307, 323, 433, 437,
522,523, 587,727, 782, 956-964,
1027, 1078
graft-block copolymers 1022
graft density 1017, 1021, 1029-1031,
1033, 1034, 1039
general guidelines 963-964
grafting from  960-963
grafting onto  959-960
grafting through 958-959

graft water-soluble acrylates 624



grafting from biomolecules 699-701

graphitic carbon nitride (g-C,N,) 622

group transfer polymerization (GTP)
755

h

halo-olefins 514-515, see also vinyl
chloride, vinyl halides,
vinylidene chloride, vinylidene
fluoride
hemoglobin (Hb) 654, 655
hetero Diels-Alder reaction 322,
769-773, 777, 778, 945, 947, 955
heterodienophiles
(diethoxyphosphoryl)methanedithioates
769, 770
pyridine-2-carbodithioates
triazolinediones 771-772
heterogeneous polymerization, see also
PISA
dispersion polymerization 38, 187,
194, 195, 211, 440-442, 508, 650,
686, 691, 696-699, 709-713,
718-721, 723-726, 729-731,
733-736, 898, 900-901, 996,
998-999, 1006
emulsion polymerization 34-37, 42,
187, 195, 205, 209-210, 313-314,
413-414, 507-509, 587, 710,
1078-1080, 1092, 1095-1097,
1100, 1105, 1108-1112, 1114,
1121, 1125,1129, 1132
inverse emulsion polymerization 532
miniemulsion polymerization 195,
205-206, 507, 509, 515, 908
precipitation polymerization 710-712
suspension polymerization 195-196
hexa-2,4-dien-1-ol 772, 773
(2E,4E)-hexa-2,4-dien-1-yl prop-2-yn-1-yl
succinate 777
1,1,1,3,3,3-hexafluoroisopropanol (HFIP)
838
1-hexanethiol

769

779
hexyl isocyanate 782
hierarchical porous polymers (HPP) 873

Index

high throughput (HTP) polymer libraries
630, 631, 633
high throughput and high output
experimentation (HT/HO-E)
antimicrobial agents 1064-1065
1052
fundamental aspects and limitations
1052-1053
kinetic investigations 1053-1055
nanomedicine and drug delivery
systems 1059-1065
star polymer synthesis 1000
synthesis and accessibility 1056, 1059
versatility 1051

bottlenecks

Hildebrand solubility parameter 898,
900

horseradish peroxidase (HRP) 693-695,
713

hydrazine hydrate 527, 773, 782, 783,
790

2-hydroethyl acrylate (HEA) 424, 615,
685, 691-693, 700, 845, 1057

hydrogels and 3D printing 633-634

hydrogen peroxide 321, 447, 528, 591,
624, 691, 693, 695, 696, 713,
769

hydroperoxide end-terminated
(co)polymers 768

2-hydroxybutyl methacrylate (HBMA)
727,730

2-hydroxyethyl acrylate (HEA) 615, 653,
685, 1057

2-hydroxyethylamine 722

2-hydroxyethyl 2-((ethoxycarbonothioyl)
thio)-2-methylpropanoate
(2-ethoxythiocarbonylsulfanyl-
2-methyl-propionic acid
2-hydroxyethyl ester) 498, 519,
693

2-hydroxyethyl methacrylate (HEMA)
38, 126, 523, 615, 693, 846, 900,
1057

hydroxy-functional dithioesters 308

hydroxy-functional trithiocarbonates
436
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N-(2-hydroxyethyl)acrylamide (HEAm)
394, 398, 399, 405, 440, 696, 727,
840
N-(2-hydroxylethyl methacrylate (HEMA)
198, 416, 424, 701, 853, 902
2-hydroxypropyl)methacrylamide
(HPMAm) 45, 53,440, 686,
687, 691, 693, 696-699, 711, 718,
719, 723, 725, 737, 831, 841, 847,
853, 854, 966
2-hydroxypropyl methacrylate (HPMA)
45, 53, 440, 686, 687, 691, 693,
696-699, 711, 718, 719, 723, 725,
737, 841, 847, 853, 854
4-hydroxystyrene 400, 421, 566, 572
hypophosphite salts 766
i
imidazole
as isocyanate protecting group 841
413
552,

in trithiocarbonate synthesis
1H-imidazole-1-carbodithioates
557, 561, 576-578
1H-imidazole-4-carbodithioates
210
indene monomers

209,

628, 820-823
single unit monomer insertion (SUMI)
628, 820-823
industrial applications of RAFT
531-532,1077-1136
biomedical applications 1132
patents 1103-1106, 1108-1110,
1112-1114, 1117, 1119, 1121,
1122, 1125-1131
electronic applications. 1132
patents 1105, 1108, 1112, 1113,
1115, 1118, 1122, 1124, 1125,
1127, 1128
emulsion polymerization 1100
patents 1105, 1108-1112, 1114,
1120, 1121, 1125, 1128,
1129
end-group removal

patents 1133-1136

macromonomer RAFT polymerization
1077-1086
RAFT agents 1087-1088, 1101-1102
stars and microgels 1132
thiocarbonylthio RAFT polymerization
1082, 1086-1136
key patents 1086, 1089, 1090-1099
iniferter 312, 553, 554, 611, 617, 624,
818, 941, 1089, see also
photoiniferter
inimer RAFT agents 301, 305-306,
433-435, 629, 815-816, 966,
987
acrylates 305
methacrylates 305, 434, 628, 629, see
also 1-(methacryloyloxy)propan-
2-yl 4-(((butylthio)carbono-
thioyl)thio)-4-cyanopentanoate
methacrylamides 434, see also
1-methacrylamidopropan-2-yl
4-(((butylthio)carbonothioyl)
thio)-4-cyanopentanoate
in self-condensing vinyl polymerization
dithioesters 301, 305-306
enzyme responsive 966
trithiocarbonates 433, 434-435, 987
styrenes 209-210, 305-306, 434-435,
987, see also 4-vinylbenzyl
1H-imidazole-4-carbodithioate
in synthesis of sequence-defined
polymers 815-816
initiators, see also azo-compound
initiators, peroxide initiators,
photoinitiators
photo-redox initiators 312
photoiniferters (RAFT agents) 109,
130-131, 311, 438-439
y-radiation 109
redox initiators 4, 47, 109, 506-507,
591, 648-656, 672, 684, 695
Fenton’s reagent 648, 652-654
bio-Fenton’s reagent 654
initer 553
intermediate activated monomers (IAMs),
see N-vinylcarbazole



intermediate radical termination (IRT)
59, 60, 76, 77, 80, 86, 90, 91,
119-126, 171, 187, 188, 191-194,
200-201, 205, 206, 225, 226, 288,
373,425, 443
inverse mini-emulsion periphery RAFT
polymerization (IMEPP)
approach 851
iodine transfer polymerization (ITP) 708
ionization energy (IE) 176
iridium photocatalyst, see tris(2-phenyl-
pyridine)iridium(III)
(fac-Ir(ppy);), PET-RAFT
isocyanate (NCO) group
functional monomer 294, 297, 425,
428, 840-842, see also
2-isocyanatoethyl acrylate,
2-isocyanatoethyl methacrylate
functional RAFT agent 409
reagent 782, see also allyl isocyanate,
hexyl isocyanate
selenol-isocyanate reaction 786
thiol-isocyanate reaction 774, 780-782
2-isocyanatoethyl acrylate 840
2-isocyanatoethyl methacrylate 782,
841
protected monomer, see azole-N-
carboxamide methacrylates
isoprene 242, 280, 393, 395, 396, 399,
421,424, 434, 944, 945, 1034,

1055
high throughput synthesis 1053
mscroRAFT agents 944, 945

SI-RAFT 1034
isopropenyl acetate (IPAc) 842-843

J

junction-functionalized diblock
copolymers 807

k

ketoform reaction 423, 580, 581

ketone functionalized particles 724

kinetic modeling, see mathematical
modeling

Index

kinetic rate coefficients, see rate
coefficients
Krytox 900, 902, 903

l
lauroyl peroxide (LPO, dodecanoyl
peroxide) 318, 320, 321,
443-446, 530-531, 589, 765-767,
1135
in RAFT end-group removal 318, 320,
321, 443-446, 530-531, 589,
765-767, 1135
in SUMI 1120
lauryl methacrylate (LMA, dodecyl
methacrylate) 416, 711, 725,
774, 853, 1034, 1059
leaving group ability 96-97, 100, 105,
109-111, 373, 443, 810
less activated monomers (LAMs) 46, 47,
116-118, 234, 239, 287-288, 297,
301, 371, 380-382, 424, 431, 447,
551, 552, 557, 572-575, 582, 583,
585, 587, 591, 593, 693, 764, 806,
807, 809, 934, 935, 936, 938, 939,
1100, see also vinyl amides, vinyl
esters, vinyl imides
Lewis acid-catalyzed mechanisms
ligands
2,2'-bipyridine (bpy), see also copper
activators
Cu''(DC),/bpy 668
tris(2,2’-bipyridyl)ruthenium(II)
chloride (Ru(bpy),Cl,) 312,
618-619, 635, 689-691
4,4'-dinonyl-2,2'-bipyridine (dNbpy),
see also copper activators
CuX/ dNbpy 657
N,N,N’,N"",N"’-pentamethyldiethyl-
enetriamine (PMDETA), see
copper activators
CuX/PMDETA 313, 656-658, 669,
759, 1024
tris[2-(dimethylamino)ethyl|amine
(Me,TREN), see also copper

1160

activators
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ligands (contd.)

CuX/Me,TREN
658
tris(2-phenylpyridine)
tris(2-phenylpyridine)iridium(IIT)
(fac-Ir(ppy);) 312,612,
617-619, 623, 627, 628,
1176
tris(2-pyridylmethyl)amine (TMPA), see
also copper activators
CuX/TMPA 657-659, 669-670
light-harvesting polymers 307, 807
limonene 381, 620, 628
live cell graft polymerizations 634-635
Saccharomyces cerevisiae 635
living cationic polymerization 519,
1160-1161
livingness (L) (fraction of living chains,
end-group fidelity)
living polymerization 15
PET-RAFT polymerization 618
RAFT polymerization 116, 128, 225,
310-311, 552, 938-942
living polymerization
RAFT mechanism transformation
307
terminology 15-18
lower critical solution temperature (LCST)
514, 519, 714, 1027, 1029
lysozyme 526, 528, 624, 701, 791, 991,
1027

120, 517, 657,

m
(macro)alkoxyamines 205, 296, 308-310,
403, 438, 429, 717, 737, 768
addition-fragmentation coupling 768
ESARA 310, 438, 768
NMP inimer 429
RAFT-T-NMP 308-310, 438
macro-chain transfer agent (macroCTA),
see macroRAFT agent
macromolecular design by interchange of
xanthates (MADIX) 1,495,
532, 553, 710, 806, 1089
macromolecular thiol

catalyzed thiol-michael additions
777-780
disulfide reactions 787-790
oxidative coupling 773
pristine polymeric thiol 773
radical thiol-ene reaction 775-776
thiol-epoxy ring-opening 782-783
thiol-halo substitution 783-786
thiol-isocyanate modification 780-781
tributylphosphine (PBu,) 773
tris(2-carboxyethyl)phosphine (TCEP)
773
macromonomer RAFT agent (macro-
monomer CTA) 936, 1078
synthesis of
catalytic chain transfer (CCT) 1079
macromonomer RAFT polymerization
(sulfur-free RAFT
polymerization) 936,
1077-1082
emulsion polymerization 936,
1078-1079
industrial use 1077-1082
mechanism 1078
nanogel synthesis 1023
macromonomers 96, 167, 297, 298,
425-430, 433, 437, 719, 727, 730,
782, 786, 793, 806, 936, 958, 959,
963, 994, 1077-1082, 1083, 1085,
1086
in arm-first star synthesis
with dithioesters 297-299
in grafting through 958-959
methacryloyl 298-299, 430, 958
peptide 430
polycaprolactone (PCL) 269
poly(ethylene glycol) (PEG) 297-298,
425,958
poly(dimethylsiloxane) (PDMS) 290,
958
polyoxazoline 298
with trithiocarbonates 425-430
macroRAFT agent (macro-chain transfer
agent, macroCTA) 98,102,
105, 118, 310, 680, 681, 683,

994-995



685-687, 691, 696-701, 768, 933,
934,937, 938, 939, 943-994, 948,
986, 994
cores 986
macro-RAFT SUMI products 810
macroRAFT type PISA 712
MALDI-TOF mass spectrometry 774
maleic anhydride (MAH) 241, 242, 244,

Index

mathematical modeling (kinetic

modeling, numerical
simulation)
ab initio kinetic modelling 165-167
deterministic modeling 188-204
diffusion coefficients 196-198
full molecular weight distributions
198-204

247, 249, 253, 254, 264, 265, 280,
307, 384, 385, 395, 396, 397, 399,
400, 430-431, 433, 559, 807, 809,
810, 830, 842-843, 809, 810, 883,
891, 915

cyclocopolymerization with divinyl
ether 430-431

single unit monomer insertion (SUMI)
307, 433, 807, 809, 810

styrene/maleic anhydride copolymer
241, 242, 247, 249, 264, 265, 384,
385, 396, 399, 400, 842, 891, 915

maleimide crosslinker 845, 947, 955, 956

in star synthesis 955, 956

maleimide end-functional polymer 633,
780, 991

thiol-maleimide reaction 947, 991

maleimide-functional initiator

radical-induced coupling 991

maleimide-functional RAFT agent 700,
1027

furan-protected 402, 437

in SI-RAFT 1025, 1027

maleimide monomers 280, 420, 588,

589, 627-628, 433, 777
furan-protected 291, 853
N-methylmaleimide (NMMI) 245,

265, 280, 401, 559
1-(2-oxotetrahydrothiophen-3-yl)-1H-

pyrrole-2,5-dione (thiolactone-

functional maleimide) 843
N-phenylmaleimide (NPMI) 256, 264,

265, 280, 391, 393, 401, 559, 589,

820, 821
single unit monomer insertion (SUMI)

381, 401, 433, 627-628, 807, 817,

820-823

explicit integration methods
199-201
Predici® software 201-204
probability generating function
201, 202
hybrid methods 206
matrix-free polychloroprene grafted
silica nanocomposites 1034
method of moments 188-190
heterogeneous systems 194-196
homogeneous systems 190-194
polymer networks
kinetic random branching theory
(KRBT) 915-918
trifunctional molecule approach
907-910
multifunctional molecule approach
910-915
polymerization processes
branched copolymerizations
209-210
CSTRs/PFR  208-209
microwave-assisted RAFT
polymerization 210-211
semibatch polymerization 206-208
Predici® software 64, 65, 73,103, 124,
165, 187, 201-204, 906
stochastic modeling 204-206
Monte Carlo 204-205
2-mercaptoethanol 2M) 857
6-mercapto-1-hexanol 779
3-mercaptopropionic acid (3M) 760, 857
3-mercaptopropyl polyhedral oligomeric
silsesquioxane 779
merocyanine 613, 629
metal free photocatalysts 622-625
metalloporphyrin 617, 620, 628
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meta-tetra(hydroxyphenyl)-chlorin
(m-THPC) 822
methacrylamides 43-46, 223, 233, 239,
240, 278, 325, 380, 413, 416, 420,
441, 449, 532, 552, 629, 683, 686,
691, 693, 724, 831, 838, 840, 841,
846, 847, 850, 851, 966, 985, 1057
amino-functional, see N-(2-aminoethyl)
methacrylamide hydrochloride,
N-(3-aminopropyl)methacryl-
amide hydrochloride
azide functional, see N-(3-azidopropyl)
methacrylamide
with dithioesters 223, 233, 234, 240,
244,252, 278-279, 293
experimental procedures
N-(3-aminopropyl)methacrylamide
in aqueous solution 45
N-(2-hydroxypropyl)methacrylamide)
in aqueous solution 45
poly(benzyl methacrylate)-block-
poly(N-(2-hydroxypropyl)
methacrylamide) in solution
53
functional methacrylamides
azide, see N-(3-azidopropyl)
methacrylamide
hydroxyl, see N-(2-hydroxypropyl)
methacrylamide
278
protected amine 293, see also N-

glycomonomers

(2-aminoethyl)methacrylamide
hydrochloride (AEMAmMm),
N-(3-aminopropyl)methacry-
lamide hydrochloride
(APMAm)
protected thiol 292

RAFT agent selection 27-28, 43-45,
112

with trithiocarbonates 380, 391-393,
397, 399, 404, 405, 417, 420

1-methacrylamidopropan-2-yl 4-(((butyl-

thio)carbonothioyl)thio)-4-

cyanopentanoate 434

methacrylates 38, 239, 268, 416, 701,
767, 816, 834, see also butyl
methacrylate (BMA), methyl
methacrylate (MMA), lauryl
methacrylate (LMA), octadecyl
methacrylate (ODMA)

202

with dithiocarbamates 557, 558-562

balanced activity 561-562, 582-583
switchable 568
with dithioesters

crosslinking monomers

239-247, 260-263
aliphatic dithioesters 564
aromatic dithioesters 241-247
bis-dithioesters 260-263
functional dithioesters 250-259

experimental procedures
benzyl methacrylate in solution 41
6-O-methacryloyl mannose in

solution 40
methyl methacrylate in solution 39,
40, 41
poly(N-(2-hydroxypropyl)methacryl-
amide)-block-poly(benzyl
methacrylate) 53
poly(N-isopropylacrylamide-co-
sodium methacrylate), in
solution 50
poly(methyl methacrylate)-block-
poly(butyl acrylate) 51
poly(methyl methacrylate-co-
trimethylsilyl methacrylate-co-t-
butyl(dimethyl)silyloxystyrene),
in solution 49
poly(methacrylic acid-co-oleyl
methacrylate) in solution 49
poly(triphenylmethyl methacrylate-
co-methacrylic acid), in solution
49

functional methacrylates

alkyne 289, see also propargyl
methacrylate

azide 289

epoxy, see glycidyl methacrylate
(GMA)



hydroxyl, see glycerol monometha-
crylate (GMMA) 2-hydroxyl-
ethyl methacrylate (HEMA),
2-hydroxypropyl methacrylate
(HPMA)
glycomonomers 273
isocyanate-functional, see
2-isocyanatoethyl methacrylate
294
oleate 844
PEG, see poly(ethylene glycol)
monomethyl ether methacrylate
(PEGMA)
protected amine, see (2-aminoethyl)
methacrylate hydrochloride
(AEMA)
protected thiol
silane 294
tertiary amine, 2-(dimethylamino)
ethyl methacrylate) (DMAEMA)
292-293
inimers
ATRP 295
RAFT 292, 305
RAFT agent selection 27-28, 112
star polymers 954
with trithiocarbonates
391-397, 416, 420
bis-trithiocarbonates 388-389
non-symmetric trithiocarbonates
391-397
symmetric trithiocarbonates
383-384
functional, trithiocarbonates
408
with xanthates 511-512, 532
semi-batch emulsion polymerization
512
methacrylic acid (MAA) 49-50, 209,
321, 323, 691, 711, 714, 782, 815,
831, 855, 1023, 1029, 1061, 1062,
1064
NHS ester, see N-methacryloylo-

292

383-384,

379,

xysuccinimide (MAS)

Index

methacrylic poly(N-acryloylmorpholine)
macromonomers 782
methacryloyl chloride 839
methacryloyl-functionalised
poly(ethylene glycols) 958
6-O-methacryloyl mannose 40, 945
[2-(methacryloyloxy)-ethyl]
dimethyl(3-sulfopropyl)
ammonium hydroxide 699
2-(methacryloyloxy)ethylisocyanate, see
2-isocyanatoethyl methacrylate
2-(methacryloyloxy)ethyl oleate (MAEO)
719, 844
1-(methacryloyloxy)propan-2-yl
4-(((butylthio)carbonothioyl)
thio)-4-cyanopentanoate
[2-(2-(butyltrithiocarbonate)-
propionate)ethyl methacrylate]
628, 629
N-methacryloyloxysuccinimide (NMS,
methacrylic acid, NHS ester)
242,290, 426, 830-832,
855
method of moments (MM) 188
194-196
dispersion polymerization 195

heterogeneous systems

emulsion polymerization 195
suspension polymerization 195-196
homogeneous systems 190-194
2-methoxyethylacrylate (MEA) 650, 696
methyl acrylate (MA) 39, 40, 51, 75, 76,
117, 130, 164, 172, 205, 234, 380,
421, 505, 507, 552, 556, 572, 615,
622, 648, 666, 696, 759, 808, 814,
844, 986, 987, 1053, 1175
rate coefficients for radical addition
(k;, k,) 107
2-methyl-acrylic acid 6-(3,4-dicyano-
phenoxy)-hexyl ester 850
Methylene-bis-acrylamide (MBA) 526,
717,907, 996
methyl 2-bromo-2-propanoate 783
2-methylene-4-phenyl-1,3-dioxolane 725
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methyl 2-((ethoxycarbonothioyl)thio)
propanoate (O-ethyl-S-(1-
methoxycarbonylethyl)
dithiocarbonate, Rhodixan A1)
47,496, 510-516, 857
application scope 496, 510-516
experimental procedure
vinyl acetate in solution 47
transfer coefficients 510
methyl 2-((isopropoxycarbonothioyl)
thio)acetate (methyl (isopro-
poxycarbonothioyl)sulfanyl-
acetate) 33 52
methyl 3-mercaptopropionate (M3)
857
methyl 2-((methyl(pyridin-4-yl)carba-
mothioyl)thio)propanoate 30,
47,51, 52
application scope 569
experimental procedure
methyl acrylate in solution 51
poly(methyl acrylate)-block-poly(N-
vinylcarbazole) in solution 51
styrene in solution 52
polystyrene-block-poly(vinyl acetate)
in solution 52
methyl methacrylate (MMA) 31, 38, 88,
99, 104, 111, 117, 130, 147, 148,
154,172,193, 234, 380, 381, 505,
512, 551, 552, 556, 648, 666, 810,
846, 966, 1056, 1175
experimental procedures
methyl methacrylate in solution 39,
40, 41
poly(methyl methacrylate)-block-
poly(butyl acrylate) 51
poly(methyl methacrylate-co-
trimethylsilyl methacrylate-co-t-
butyl(dimethyl)silyloxystyrene),
in solution 49
mathematical modeling 193-194,
197-198, 208
model system with dithiobenzoate
88-89
RAFT equilibrium constant 88

rate coefficients for radical addition
(k;, k,) 107
methyl methanethiolsulfonate (methyl
methanesulfonothioate) 317
methyl(pyridin-4-yl)carbamodithioates
(N-methyl-N-(4-pyridinyl)
dithiocarbamates) 51,
116-117, 556-557, 567-571,
583-585, see also cyanomethyl
methyl(pyridin-4-yl)carbamo-
dithioate, methyl 2-((methyl
(pyridin-4-yl)carbamothioyl)
thio)propanoate
application scope 116-117, 568-571
canonical forms 583-584
monomers 568-571
polyMAM-block-polyLAM synthesis
116, 584
transfer coefficients 556
N-methyl-N-(4-pyridinyl)dithiocarba-
mates, see methyl(pyridin-4-yl)
carbamodithioates
4-methylstyrene 241, 249, 264, 280, 411,
421
Me,TREN, see tris[2-(dimethylamino)
ethyl]amine, see copper
activators
micellar nucleation 696, 711
miktoarm stars 525, 950, 951, 955, 956,
986, 994, 1002, 1009
missing-step reaction 77-86, 88-90
Mitsunobu reaction 238, 413, 833
molar mass distribution (MMD) 61, 187,
204, 208, 210, 211, 445, 514, 516,
905, 908
molecular orbital calculations, see
quantum-chemical calculations
molecular weight distribution (MWD)
25, 31, 32, 36, 37,48, 97, 106,
109, 111, 115, 116, 119, 122, 125,
126, 129, 187, 318, 511, 513, 515,
519, 522, 523, 620, 625, 636, 755,
760, 764, 765, 782, 823, 831, 832,
836, 838, 877, 905, 953, 962, 1162



monomers, see intermediate activated
monomers (IAMs), less activated
monomers (LAMs), more
activated monomers (MAMs)
more activated monomers (MAMs) 2,
38,114, 226, 371, 551, 693, 712,
764, 806, 934, 1100
1,1-disubstituted MAMs 239-240,
280, 416, 420, 557, 572, see also
methacrylamides, methacrylates
monosubstituted MAMS, see
acrylamides, acrylates,
acrylonitrile, diene monomers,
styrenic monomers 240, 280,
421, 424
multiblock copolymers 105, 521, 532,
618, 626, 652, 805, 806, 878,
942-943, 968, 1065, 1176
from multiRAFT agents 937
by PET-RAFT 618, 626, 632
by sequential addition 942-943, 1057,
1065
multicomponent reactions (MCR)
849-850
multiolefinic monomers 301, 432, 874,
see also divinyl monomers
multiple unit monomer insertion (MUMI)
813, 814
multiRAFT agents (multifunctional
RAFT agents) 879, 895, 937
multistep polymerization 877, 878
multiwalled carbon nanotubes (MWNTs)
1007, 1008
Mycobacterium smegmatis 631, 632
n
N-carboxyanhydrides (NCA) 436-437,
767, 790, 983, 995
y-benzyl-L-glutamate
N-carboxyanhydride (NCA)
767, 790
RAFT-T-ROP 436-437,767, 790
N-isopropylacrylamide (NIPAM) 44, 46,
50, 210, 234, 380, 505, 508, 552,
615, 616, 634, 650, 686, 711, 780,

Index

783, 810, 843, 846, 944, 949, 965,
991, 996, 1003, 1063
3-nitrobenzonitrile 667
629
o-nitrobenzyl methacrylate 629

o-nitrobenzyl functionalities

p-nitrophenyl ester  835-836
S-nitrosothiol species 790
2-nitro-m-xylene 667
nanoclay attapulgite (ATP) 649, 650
NHS ester, see N-hydroxysuccinimide
(NHS) ester
N-hydroxysuccinimide (NHS) ester
830-832, 1004
of acrylic acid, see
N-acryloyloxysuccinimide
(NAS)
in bioconjugation 857

815,

by copolymerization of multifunctional
monomers 966-967
hyperbranched polymers 517, 526,
964-968, 986
of methacrylic acid, see N-methacryl-
oyloxysuccinimide (NMS)
NHS functional monomer 290, 426,
830-832
NHS functional RAFT agent 251-252,
402-405, 500, 857, 860
dithioester 251-252
trithiocarbonate 402-405
xanthate 500
by self-condensing vinyl polymerization
(SCVP) 964-966, 986
of 4-vinylbenzoic acid, see
2,5-dioxopyrrolidin-1-yl
4-vinylbenzoate
nitroxide-mediated polymerization
(NMP) 118, 176-178, 277, 297,
308, 309-310, 421, 425, 436, 438,
525, 552,554, 708, 712, 717, 726,
755, 905, 939, 962, 964, 983,
985
RAFT mechanism transformation
(RAFT-T-NMP) 438

nitroxide-terminated polymers 768
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NMR spectroscopy 36, 41, 49, 52, 53, 81,
85, 513, 515, 521, 700, 760, 774,
779, 782, 783, 785, 786, 831

807

non-Aldol carbonyl reaction 780

non-activated alkenes

non-homopolymerizable monomers

non-symmetric trithiocarbonates 372,
373, 380, 387, 389-390, 401,
404

norbornenyl-functional RAFT agents
760

xanthate 759

nucleophile (phosphine) catalyzed
mechanism 777,779

numerical simulation, see mathematical
modeling

(]
octadecyl acrylate (ODA) 42
blocks 383, 385
copolymers 262, 388, 397
experimental procedure 42
homopolymer 42, 385, 397
with trithiocarbonates 42, 385, 397
834, 1166
octanol-water partition coefficient
octylamine 779
oleic acid decorated nano-objects 719
oligo(ethylene glycol) acrylate (OEGA)
43, 69, 240, 421, 425, 615, 690,
693, 699, 701, 727, 730, 943,
1175
oligo(ethylene glycol) methacrylate
(OEGMA) 634, 701, 1041,
1059, 1060
oligomer separation 813

1-octanethiol
726

organotellurium-mediated radical
polymerization (TERP) 708
oxygen tolerance
PET-RAFT 624, 691

p

para-fluoro substitution reaction (PFTR)
194, 723, 834, 835

820

parathyroid peptide hormone, (PTH)
612, 622, 634, 761, 762
parent hydrogels 634
Passerini reaction-derived methacrylates
720, 835
PEG dithiol 633
pendent double bonds (PDB) 873, 906
pentafluorobenzyl (PFB) ester
monomers, see pentafluorobenzyl
methacrylate (PFBMA)
pentafluorobenzyl methacrylate (PFBMA)
723, 834, 835
pentafluorophenyl (PFP) ester
832-835
monomers, see pentafluorophenyl

830,

methacrylate, pentafluorophenyl
4-vinylbenzoate
nanoparticle shell-units
RAFT agents 789, 837
pentafluorophenyl ester-functionalized

720

R-group dithiobenzoate 789
pentafluorophenyl methacrylate
(PFPMA) 38, 240, 720, 723,
832-835, 848, 851, 854
720
pentafluorophenyl-(4-phenylthio-

decorated particles

carbonylthio-4-cyanovalerate)
837

pentafluorophenyl 4-vinylbenzoate
(PFP4VB) 833

pentafluorostyrene (PFSty) 421, 786,
834, 844

based homo- and copolymers

pentamers 818, 820

N,N,N’,N"" ,N"'-pentamethyldiethylene-
triamine (PMDETA), see copper
activators

834

peroxide initiators 32, see also
ammonium persulfate (APS),
benzoyl peroxide (BPO), t-butyl
hydroperoxide, cumene
hydroperoxide (CHP), lauroyl
peroxide (LPO)

‘solvent-initiated’ RAFT 654



PET-RAFT, see photoinduced energy or
electron transfer-RAFT
pH 736
-sensitive DMAEMA block 698
zwitterionic pH-responsive copolymers
843
phenazine organophotocatalysts 617
2-((phenylcarbonothioyl)thio)acetic acid
industrial use 1102
phenothiazine 612, 617, 622
1-phenylethyl benzodithioate 109, 111,
120, 122, 124, 205, 228, 229, 247,
307, 888
application scope 247
chain transfer coefficient 228,229
crosslinking polymerization 838
N-phenyl maleimide (PMI) 820, 821
2-phenylpropan-2-yl benzodithioate
(cumyl dithiobenzoate, CDB)
33, 34, 40, 41, 49, 67, 108, 126
149, 164, 228, 233, 241, 307, 314,
658, 832, 836, 913
application scope 27, 241
experimental procedure
benzyl methacrylate in solution
41-42
6-O-methacryloyl mannose in
solution 49
styrene in solution 33-35
chain transfer coefficient 228
industrial use 30
side reactions 126
stability 126
2-phenylpropan-2-yl 2-phenylethane-
dithioate (cumyl phenyldithio-
acetate, CPDA) 105-106, 264
application scope 264
3-phenylpropyl methacrylate 720
phosphate buffered saline (PBS) 691,
692, 693, 695
photoinduced energy or electron
transfer-RAFT (PET-RAFT)
311-312, 438-439, 506, 507,
617-625, 628, 629, 635, 688-690,
701, 817, 991, 1055, 1064-1065

Index

311-312
high throughput experiments
629-633, 1955, 1064-1065
oxygen tolerance 442, 624, 691
photocatalysts
eosin Y (EY) 312,612, 623-625,
630, 635, 689-691, 701, 1027
pheophorbide A 617, 628
rose bengal 624, 719
tris(2,2’-bipyridyl)ruthenium(II)
chloride (Ru(bpy)3Cl,) 312,
618-619, 635, 689-691
tris(2-phenylpyridine)iridium(III)
(fac-Ir(ppy)3) 312,612,
617-619, 623, 627, 628, 1176
zinc(1D) (2,3,7,8,12,13,17,18-
octaethyl-5,10,15,20-tetraphenyl-
porphyrin) (ZnOETPP)
621-622
zinc-iron oxide semiconductor
(Zny 54Fe,3,0,) 616
zinc(IT) meso-tetra(N-methyl-4-

with dithiobenzoates

pyridyl) porphine tetrachloride
(ZnTPMPyP) 629, 691
zinc(IT) meso-tetra(4-sulfonato-
phenyl)porphyrin) (ZnTPPS*)
621, 689, 691
zinc(I) 5,10,15,20-tetraphenyl-
21H,23H-porphine (zinc
tetraphenyl porphyrin, ZnTPP)
312, 617, 620, 628-631, 991,
1055
star polymer synthesis 991-994
single unit monomer insertion (SUMI)
307, 439, 625-628, 817-820
438-439
photoiniferter process 109, 130-131,
311, 553, 438-439, 613-625,
817
photoiniters 553
photoinitiation 130, 307, 311-312, 382,
438-439, 575, 585, 612-613,
685

with trithiocarbonates
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photoinitiators, see also photoinduced
energy or electron transfer
(PET)-RAFT, photoiniferter
process
in pulsed laser photolysis (PLP) 60-65
typel 612-613
acetophenones 612
acyl-phosphine oxides 612
benzoin ethers 612
benzoin ketals 612
benzophenone 612
2,2-dimethoxy-2-phenylacetophe-
none 760
2-methyl-1-[4-(methylthio)phenyl]-
2-morpholin-4-ylpropan-1-one
63, 70, 73-75, 85, 88
type II 612
photoRAFT polymerization, see also
photoinduced energy or electron
transfer (PET)-RAFT
high throughput (HTP) polymer
libraries 630
hydrogels and 3D printing 633-634
live cell graft polymerization 634-635
photoiniferter polymerization
613-625
photoinitiation 612-613
photoredox catalysis 617-625
single unit monomer insertion (SUMI)
625-628
wavelength orthogonal polymerization
628-629
photoRAFT-SUMI, see photoinduced
energy or electron transfer
(PET)-RAFT SUMI
photoredox initiation, see photoinduced
energy or electron transfer
(PET)-RAFT
photoresponsive monomer
7-[4-(trifluoromethyl)coumarin]
methacrylamide 691
physisorption 903, 905, 1018
Pickering emulsions 722, 739
4-pinacolatoborylstyrene (pBSt) 849

PISA, see polymerization-induced
self-assembly
polyacrylamide gel electrophoresis
(PAGE) 700
polydentate amine ligand 656
poly(ethylene glycol) (PEG) 38, 39, 240,
297, 557, 649, 650, 685, 693, 713,
721,727,737, 843, 847, 857, 944,
995, 996, 1009, 1057, 1064, 1175
(poly(ethylene glycol) monomethyl
ether)acrylamide 635
poly(ethylene glycol) monomethyl ether
acrylate (PEGA) 298, 685, 996
blocks 249, 253
copolymers 244
with dithioesters 247, 248
homopolymer 247,248
poly(ethylene glycol) monomethyl ether
methacrylate (PEGMA) 416,
425, 440, 557, 650, 659, 693, 699,
721, 726, 788, 790, 847, 857, 858,
861, 958, 992, 995, 996, 1057,
1059, 1064
thermo-responsive polymer 857
poly(ethylene glycol) methyl ether thiol
(PEG-SH) 857
poly(ethylene oxide) (PEO) 37, 518, 683,
715, 1037-1038, see also
poly(ethylene glycol) (PEG)
polyhedral oligomeric silsesquioxane
(POSS) 5,777,779, 1009
poly(lactide) 944
polymer, see under respective monomer
polymer grafted nanoparticles
1022-1027, 1039-1042
in composites 1030-1039
synthesis
assemble-crosslink-disperse 1009,
1339-1040
PISA 1040-1042
SI-RAFT 1022-1027
polymer grafted surfaces, see surface-
initiated RAFT (SI-RAFT)
polymer monoliths 913
polymer networks



background 906-907
mathematical modeling
kinetic random branching theory
(KRBT) 915-918
multifunctional molecule approach
910-915
trifunctional molecule approach
907-910
model co-networks 301, 304, 895
RAFT crosslinking polymerization
301, 432, 876-898
crosslinking monomers (divinyl
monomers, multivinyl
monomers) 301, 303, 432,
879-898
RAFT agents (controllers) 879-898
synthesis pathways 877-879
structure and characteristics 875-876
supercritical carbon dioxide 898-904
polymer—protein binding affinity 631
polymeric CTA, see macroRAFT agent
polymeric disulfides 773-774, 781, 790
polymeric ionic complexes (PIC) 734
polymeric Janus nanosheets (PJS) 1023,
1024
polymeric S-nitrosothiol 790-791
polymerization-induced self-assembly
(PISA) 509, 629, 696, 679,
708-710, 712, 725, 710, 942,
1040, 1041
applications 738-740
cooperative assembly (PICA)
712-714, 733
dispersion polymerization 711
electrostatic self-assembly (PIESA)
713-715, 734
emulsion polymerization 710-711
from spherical to anisotropic block
copolymer particles 725-727
hierarchical self-assembly (PTHSA)
713-715, 733
history/origins of 709-710
initiation in RAFT-PISA  712-713
macroRAFT type 712

Index

parameters that impact the particle
morphology 727-733
poly(methacrylic acid) (PMAA) 714
polymerization-induced cooperative
assembly (PICA) 714
polymerization-induced electrostatic
self-assembly (PIESA) 714
polymerization-induced hierarchical
self-assembly (PTHSA)
714-715
polymerization-induced thermal
self-assembly (PITSA) 713-714
post-polymerization morphological
transitions/chain reorganization
735-738
precipitation polymerization 711-712
reactive/functional nano-objects
716-717
solvophilic macroRAFT 713
strategies to stir specific morphologies
733-735
surfactant-free latexes 715-716
polymerization-induced thermal
self-assembly (PITSA) 508,
713-714
population balance equations (PBEs)
188-189, 199
precipitation polymerization 710-712
Predici® software, see mathematical
modeling
pristine polymeric thiol 773
propacrylic acid (PAA, 2-methylene-
butanoic acid) 392, 393, 395,
396, 440, 442
propagation rate coefficient, see rate
coefficients
pro-TAD-functional trithiocarbonate
772
propargyl acrylate 39, 421, 649, 779-780,
991
propargyl methacrylate (PgMA) 523,
847-842
2-(propylthiocarbonothioylthio)-2-
methylpropionoic acid (PMP)
691
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prop-2-yn-phosphocholine (PPhCh)
847
protecting group
for isocyanate, see imidazole, azole-N-
carboxamide methacrylates
for primary amine, see
t-butyloxycarbonyl (BOC) 129
for thiol, see benzothioic S-acid, S-(2-((t-
butoxycarbonyl)amino)ethyl)
methanesulfonothioate,
2,2'-dipyridyl disulfide
protein-polymer conjugates 679, 699,
790-791
protein-thermoresponsive polymer
conjugates 761
pseudo-kinetic rate constants method
907
pulsed-laser polymerization (PLP) 60,
61, 65, 151, 201
SP-PLP-EPR method 60-61, 64,
71-72, 88, 90, 379
1H-pyrazole-1-carbodithioates 28, 561,
582-583, see also 2-cyanobutan-
2-yl 3,5-dimethyl-1H-pyrazole-
1-carbodithioate, cyanomethyl
3,5-dimethyl-1H-pyrazole-1-
carbodithioate
application scope 28, 561-564,
582-583
1-pyrenemethyl methacrylate 738
pyren-1-ylmethyl acrylate 859
pyridine-2,6-dicarboxaldehyde 724
2-pyridyl disulfide end-group 406,
761-762, 788-789, 815-816
2-pyridyl disulfide functional monomer
292,427, 842, 843. 855-857
acrylamide 395, 427
acrylate 292, 392, 427
copolymer 243, 244, 392, 395, 855-857
with vinyl lactam  855-857
methacrylamide 244, 292, 427
methacrylate 39, 243, 244, 292, 395,
427, 843, 856-857
2-pyridyl disulfide functional RAFT agent
406

1H-pyrrole-1-carbodithioates 552, 577,
578, 581, 582, 588, 593, 894, see
also benzyl 1H-pyrrole-1-
carbodithioate, 2-cyanopropan-
2-yl 1H-pyrrole-1-carbodithioate

application scope 558-559
crosslinking polymerization 894
synthesis of 577-579

q

quantum-chemical calculations 60,
65-66, 72,79, 87-88, 90, 139-180
ab initio kinetic modelling 152-167
methodology 65-66, 140-152
radical stabilization energy (RSE) 176
RAFT agent design 176-179
RAFT equilibrium coefficient 65-66,
87-88, 152-156, 159-164
retardation mechanisms 164, 179
slow fragmentation model 167-171
side reactions in RAFT 156-159
structure-reactivity predictions
167-179
transition state theory
quasi-block copolymers
1056-1060, 1064
standard 140-147
140, 146

118, 1054,

variational
quinone 612

r

radical stabilization energy (RSE) 176

radical thiol-ene reaction 760, 775-776,
779

radical thiol-yne reaction 776-777, 780,
779

RAFT agent (chain-transfer agent, CTA,
ZC=SSR), see also
dithiocarbamates, dithioesters,
macromonomer RAFT agent,
trithiocarbonates, xanthates

chain transfer coefficient (C,,)

96-103, 226-230, 374

554-556, 580

101, 228-229

dithiocarbamates
dithioesters



trithiocarbonates 375-377
509-510
R-substituent (homolytic leaving
group) 109, 111, 379-382
affect on chain transfer coefficient
96-97
affect on re-initiation and
initialization 105, 107-108
for block copolymer synthesis
103-106, 381
2-carboxyprop-2-yl radicals 381
for 1,1-disubsituted MAMs 380
for IAMs and LAMs 381
for monosubstituted MAMs 381
stability 109
with trithiocarbonates 379-382
side reactions 109, 114-116, 126-130,
680-681
hydrolysis 109, 680-681
Z-substituent (activating group) 109,
111
affect on chain transfer coefficient
113
affect on reactivity 116-118
affect on reaction kinetics 118-119
intermediate radical termination

xanthates

119-123
side reactions, stability 114-116,
126-130
slow fragmentation 123-126
RAFT agent synthesis

alkylating agent with carbodithioate
237,413, 502, 575-577

1,3-dipolar cycloaddition 413, 502

of dithiocarbamates 575-580

of dithioesters 237-239

esterification or amidation 238, 413

Markovnikov addition of dithioacid to
olefin 237

ketoform reaction 413, 580, 581

nucleophile with dithiochloroformate
or thiocarbonyl-bis-imidazole
413, 577-578

radical-induced ester exchange 238,
413

Index

radicals with a bis(thioacyl)disulfide
238,239, 413, 423, 502, 578-580
single unit monomer insertion (SUMI)
238, 306-307, 413,433
thionation 238
thiol exchange 238,413, 506
of trithiocarbonates 412-413, 433
495-502, 506
RAFT crosslinking polymerization, see
polymer networks
RAFT (end-)group removal/
transformation
dithiocarbamates 588-591
cross-coupling with aryl boronic
acids 591
radical-induced coupling 558, 589
radical-induced disproportionation
558, 589
radical-induced reduction 589, 590
reaction with nucleophiles 589, 590
oxidation 591
thermolysis 590, 591
dithioesters 314-325
cross-coupling with aryl boronic
324, 325
electrocyclic reaction 322, 323, 326
oxidation 321, 322
radical-induced coupling 318-320
radical-induced disproportionation
318-320
radical-induced reduction 318, 321
reaction with nucleophiles 315-317
thermolysis 322
hetero Diels Alder 769-772
radical-induced coupling 318-320,
442-445, 558, 589, 766-768
radical-induced oxidation 768-769
radical-induced reduction 318, 321,
445-446, 530-531, 589, 590,
765-766
reaction with nucleophiles (reactions of
thiol-ends) 315-317, 446-447,
527-528, 589, 681-684, 590,
772-790
aminolysis

of xanthates

acids

681-684, 772-790
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RAFT (end-)group removal/
transformation (contd.)
hydrolysis 680-681
thermolysis 322, 446, 448-449,
529-530, 590, 591, 763-765
trithiocarbonates 442-447
oxidation 447, 449
radical-induced coupling 442-445
radical-induced disproportionation
445
radical-induced reduction 445-446
reaction with nucleophiles 446-447
thermolysis 446, 448-449
527-531
reaction with nucleophiles
oxidation 528-529
radical-induced reduction 530-531
thermolysis 529-530
RAFT mechanism transformation
307-310, 433, 436-438, 587-588
587-588

xanthates
527-528

with dithiocarbamates
RAFT-T-ATRP 588
RAFT-T-ROMP 587-588
ROP-T-RAFT 587
ROMP-T-RAFT 587-588

with dithioesters 307-310
ESARA process 309-310
RAFT-T-ROMP 256, 308
ROMP-T-RAFT 308
RAFT-T-ROP 256, 308
ROP-T-RAFT 308
RAFT-T-ATRP 308-309
RAFT-7-NMP 309-310

with trithiocarbonates 433, 436-438
cationic-T-,RAFT 438,1175-1178
RAFT-T-anionic 438
RAFT-T-ATRP 438
RAFT-T-NMP 438
RAFT-T-ROAMP 437
RAFT-T-ROMP 437
RAFT-T-ROP 436-437
ROP-T-RAFT 436-437
ROMP-T-RAFT 437

with xanthates 519-521

cationic-7-,RAFT 519-520,
1175-1178
ROP-T-RAFT 520
RAFT PISA, see polymerization-induced
self-assemblyRAFT
polymerization, see reversible
addition-fragmentation chain
transfer polymerization
RAFT-single-unit monomer-insertion
(RAFT-SUMI) 4, 178, 235, 280,
306-307, 325, 373, 379, 413, 420,
425,433, 436, 625-628, 806-823
into dithioesters 306-307
sequential SUMI
styrene-NIPAm dimer 810
of styrene 810
into trithiocarbonates 433
rate coefficients
addition to RAFT agent (k,,,) 95, 101,
103, 125
addition to monomer (k;) 105, 107
initiator decomposition (k;) 100
fragmentation (K .44, Kyqa> Krag) 95
103,125
propagation (k,) 96-101, 105, 107, 125
rate constants, see rate coefficients
y-ray irradiation  506-507
reactive groups 716, 722, 736-737, 788,
829-830, 833, 853, 963, 1039, see
also alkyne group, azide group,
isocyanate group
active ester 251-252, 290-291,
404-405, 426, 830-838, see also
acyl chloride, acetone oxime
(AO) group, p-dialkylsulfonium
phenoxy ester (DASPE),
anhydride group,
N-hydroxysuccinimide (NHS)
ester, nitrophenyl ester,
pentafluorobenzyl (PFB) ester,
pentafluorophenyl (PFP) ester,
salicylic acid ester
290-291, 426, 830-838
251-252, 404-405
830, 839

monomer
RAFT agent
acyl chloride



acryloyl chloride 780-781, 839
methacryloyl chloride 839
4-vinylbenzoyl chloride 839
alkyl halide 830, 839-840
alkyne, see alkyne group
aryl boronic acid 325, 392, 591, 791,
830, 848-849, 853
cross coupling with aryl bromide
group 848
cross-coupling with RAFT agent
325,591, 791
(4-vinylphenyl)boronic acid 392,
849
azlactone group 291, 830, 842, 859,
863
functional monomer, see
2-vinyl-4,4-dimethylazlactone
functional RAFT agent 406
859, 863
azide group, see azide group
aziridine group 830
disulfide group 830, 843, see also

polymers

2-pyridyl disulfide
thiol-disulfide exchange 843
epoxide group 843-844
isocyanate group, see isocyanate group
redox initiation 4, 47, 109, 312-313,

506-508, 591, 648-656, 672, 684,
695, see also eRAFT, photoredox
initiation

ammonium persulfate-sodium
formaldehyde sulfoxylate 508,
650, 787

benzoyl peroxide-amine 507,
648-649

benzoyl peroxide-N,N-dimethylaniline
648-649

t-butyl hydroperoxide-ascorbic acid
648, 652

cumene hydroperoxide-ascorbic acid
648, 652

iron(IT) ~hydrogen peroxide (Fenton’s
reaction) 648, 652-654

bio-Fenton’s reaction 648, 654

Index

potassium persulfate-sodium
thiosulfate 650
potassium persulfate-sodium ascorbate
650, 652
redox-RAFT 179, 312-313,
656-660
copper activator 656-659
dissociative electron transfer
(DET)-RAFT 179, 660
sodium dithionite activator 660
redox responsive hydrogels 787-788
retardation in RAFT polymerization
32, 37-38, 59-60, 66-69, 76-77,
86, 88-91, 107, 116-120,
122-124, 126, 164, 179, 187,
190-191, 193-194, 205, 210, 223,
225-226, 230, 233, 235, 237, 280,
287-288, 313-314, 325, 371,
379-381, 420, 425, 506, 525, 532,
551, 581-584, 935
thiolactone groupreactive polymers, see
reactive group
reversible addition-fragmentation chain
transfer (RAFT) polymerization
overview 1-5
terminology 18-24
reversible complexation-mediated
polymerization (RCMP) 708
reversible crosslinking copolymerization
(RCC) 526
reversible deactivation polymerization
(RDP, controlled
polymerization)
RAFT mechanism transformation 307
reversible deactivation radical
polymerization (RDRP,
controlled radical
polymerization)
RAFT mechanism transformation 307
terminology 15-18
R-group, see RAFT agent
Rhodixan A1, see methyl 2-((ethoxy-
carbonothioyl)thio)propanoate

ring closure reactions 522, 949
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ring-opening alkyne metathesis
polymerization (ROAMP)
437
RAFT mechanism transformation
(ROAMP-T-RAFT) 437
ring-opening metathesis polymerization
(ROMP) 308, 437, 587-588,
708, 958-959, 962, 983
RAFT mechanism transformation
RAFT-T-ROMP 256, 308, 437
ROMP-T-RAFT 308, 437
ring-opening polymerization (ROP) 5,
297, 301, 308, 431, 436-438, 515,
525-526, 519, 587, 629, 767, 790,
844, 958-959, 962, 983, 985, 995,
1009
RAFT mechanism transformation
RAFT-T-ROP 436-437
ROP-T-RAFT 308, 436-437
ring-opening copolymerization-
induced self-assembly
(rROPISA) 725
room temperature RAFT polymerization
648, 845
624, 719
ruthenium photocatalyst, see tris(2,2’-

rose bengal

bipyridyl)ruthenium(II)
chloride (Ru(bpy),Cl,)

S
salicylic acid (SA) 837
Se-benzyl O-(4-methoxyphenyl)
carbonodiselenoate 786
selective initialization 108, 306-307,
808-809
self-assembly of block copolymers
851
self-condensing vinyl polymerization
(SCVP) 4,526,964-966, 986,
1132
RAFT inimers
dithioesters

709,

301, 305-306
enzyme responsive 966
trithiocarbonates 433, 434-435

semi-batch RAFT polymerization
187, 188, 193-195, 206-208,
313, 440-441, 512, 907
1077-1078
copolymerization 187, 188, 193-195,
206-208, 907
mathematical modeling 206-208,
907
starved feed emulsion polymerization
with dithioesters 313
with macromonomer RAFT
1077-1078
with trithiocarbonates 440-441
with xanthates 441, 512
sequence controlled (SC) polymers
626, 628, 805, 816
sequence-defined (SD) polymers
discrete polymers 806
oligo(acrylate)s 810
oligomers 816
shell-crosslinked (SCL) micelles
shell-crosslinked nanoparticles
shell-functional nanoparticles
950, 956
silanes 445, 765-766, 863, 1021
silica nanoparticles 722, 739, 1021, 1023,
1029, 1033-1034
single unit monomer insertion (SUMI),
see RAFT-single unit monomer
insertion (RAFT-SUMI)
single-stranded DNA (ssDNA) 701
size exclusion chromatography (SEC)
98, 101-102, 119, 201, 205, 513,
516, 590, 693, 695, 700, 726, 774,
781-782, 786-787, 812-813,
937-938, 1055, 1057, see also gel
permeation chromatography
(GPC)
slow fragmentation 59, 76-77, 85-86,
119-120, 123-126, 164, 167-171,
187, 203, 649, 669, 817, 935
sodium borohydride (NaBH,) 773, 783,
791, 947
sodium styrene-4-sulfonate, see 4-vinyl-
benzenesulfonate sodium salt

179,

846
1009
712-723,



sodium dodecyl sulfate (SDS) 36, 908
sodium phenyl-2,4,6-trimethylbenzoyl
phosphinate (SPTP) 685-686,
695-696
sodium 4-vinylbenzenesulfonate, see
4-vinylbenzenesulfonate
sodium salt
solvents (for polymerization)
aceticacid 615
acetone 615
acetonitrile (MeCN) 40-41, 46, 51, 52,
615, 996-997
anisole 41
benzene 39, 52
chlorobenzene 52
N,N-dimethylacetamide 40, 46
dimethyl carbonate (DMC) 114, 116,
723
N,N-dimethylformamide (DMF) 48,
53,413, 615, 447, 577, 589, 650,
661-672, 720, 831, 834-835, 859,
913,992, 996-997
dimethyl sulfoxide (DMSO) 46, 413,
442,577, 619, 620, 622, 624, 630,
631, 659
1,4-dioxane 36, 43, 46, 47, 49, 50, 210,
307, 615, 652, 654, 686, 691, 731,
768, 837
ethanol 43,126, 577, 615
ethyl acetate (EtOAc) 578
heptane (n-heptane) 719, 1059
methanol 50, 126, 615, 618
N-methyl-2-pyrrolidone (NMP) 621
2-propanol 445, 765
supercritical carbon dioxide (scCO,)
32,195
tetrahydrofuran (THF) 42, 43, 307,
447, 649
toluene 41, 120, 445, 446, 524, 578,
615, 618, 996-997
32, 36, 37,42, 48, 126, 513, see
also aqueous RAFT
acetate buffer 45
phosphate buffered saline (PBS)
691, 692, 693, 695

water

Index

solvophilic macroRAFT agent 711,
712-713, 720, 726, 731
spherical micelles 518, 697-698, 726,
730, 735-736, 1041
3,4-diethoxycyclobut-
3-ene-1,2-dione

squaric ester

in bioconjugation 791
stable radical-mediated polymerization
(SRMP) 755, see also
nitroxide-mediated radical
polymerization (NMP)
765-766
765
523, 950-956
applications 1002-1010
advanced materials 1007-1010
biomedical 1003-1004
emulsion stabilization 1006-1007
classification of 955-956
compact nature 983

stannanes
by-products
star polymers

controlled radical polymerization 985
core-crosslinked, see arm-first
(convergent) synthesis
high throughput synthesis 630-631,
1000
in-out stars 956
mikto-arm stars 951, 953, 956
630-631
ring-opening metathesis
polymerization (ROMP) 983
ring-opening polymerization (ROP)
983

synthesis

polymer libraries

950-956, 985-1002
arm-first (convergent) synthesis
994-1002
core-first (divergent) synthesis
630-631, 985-987
grafting-to approach 1002
R-connected core  988-991
Z-connected core  987-988
star-star coupling 80, 953-954, 987-988,
990-991, 994-995
starved feed polymerization, see
semi-batch polymerization
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stimuli-responsive polymer brushes
1027-1029
stochastic modeling techniques (SMTs)
204-206
Monte Carlo 204-206
strain-promoted alkyne cycloadditions
alkyne-functional RAFT agents 407
alkyne-nitrile oxide cycloaddition
(SPANOC) 848
alkyne-nitrone cycloaddition (SPANC)
848
azide-alkyne cycloaddition (SPAAC)
407, 522, 634, 847, 848
styrene (St) 33, 112, 648, 709, 759, 808
experimental procedures
emulsion polymerization 36-37
solution polymerization 33-35
RAFT agent selection 112, 113
rate coefficients for radical addition
(k;, k,) 107
selective initialization 108, 149-151,
307, 808, 809
single unit monomer insertion (SUMI)
108, 808-810
with dithiobenzoates
kinetics 76, 78, 81, 82, 91, 118-126
RAFT agent stability 126
with switchable RAFT agent 116-118
polystyrene-block-poly(vinyl acetate)
117
styrenic monomers (styrenes, styrenics)
34, 237, 239, 280, 286-287, 307,
413, 416, 421, 422, 557, 572, 575,
627-628, 807, 842, 843,
1171-1172, see also
4-chloromethylstyrene,
4-hydroxystyrene, styrene,
4-methylstyrene,
2-vinylpyridine, 4-vinylpyridine
with dithiocarbamates 552, 558-566,
572,575
with dithioesters
aromatic dithioesters

234, 280, 286-287

241-245
aliphatic dithioesters 264-266

RAFT agent selection 27-28, 112

with trithiocarbonates
421-423
symmetric trithiocarbonates
383-386
non-symmetric trithiocarbonates
391-401
with xanthates

380, 381,

496, 498, 510, 532
styrene-4-sulfonate sodium salt, see
4-vinylbenzenesulfonate sodium
salt
N-substituted maleimides 817
N-substituted oligo(acrylamide)s 822
sugar moieties and amino acids 719-720
sulfur-fluoride exchange (SUFEx)
chemistry 945
sulfur-free RAFT polymerization, see
macromonomer RAFT
polymerization
sulfur-free RAFT agents, see
macromonomer RAFT agents
SUMLI, see single unit monomer insertion
supercritical carbon dioxide (scCO,) 32,
187, 195, 211, 721, 898-904
supramolecular block copolymers
947-948
supramolecular interactions
933, 947
surface-initiated photoiniferter-mediated
polymerization (SI-PIMP) 554
surface-initiated RAFT (SI-RAFT) 235,
412, 554, 649, 859, 861,
1019-1021, 1023, 1025,
1029-1031, 1033-1034, 1037,
1039, 1042, see also brush
architecture
bioconjugation 1027-1030
brush architecture 1020-1025
bimodal molar mass 1020, 1021
block copolymer 1020, 1023
Janus 1020, 1022-1024
looped 1020, 1022
mixed composition (mikto-arm)
1020
patchy 1020, 1022
composites 1030-1039

734,737,



stimuli responsive brush  1027-1030
surface/particle modification 859-864
surfactant-free latexes 715-716, 740
switchable RAFT agents 2, 30, 47, 51-52,
116-118, 132, 557, 567-571,
583-585, 587, 591, 593, 764, 809,
935, 1053-1054, 1100, see also
aryl(pyridin-4-yl)carbamodi-
thioates, cyanomethyl methyl
(pyridin-4-yl)carbamodithioate,
methyl(pyridin-4-yl)carbamodi-
thioates, methyl 2-((methyl
(pyridin-4-yl)carbamothioyl)
thio)propanoate, methyl
(pyridin-4-yl)carbamodithioates

symmetrical trithiocarbonates 390, 413,
442,879
synthetic metalloporphyrins 620

t
t-butyl-, see under ‘B’
telechelic polymers
1172
discrete decamers

522,526, 768, 1165,

813-814
hydroxyl copolymers 767

temperature-induced morphological
transitions (TIMT) 735-736

templating agents 739

terephthaldicarboxaldehyde (TDA) 846

tert-butyl-, see t-butyl — indexed under ‘b’

tetrafunctional trithiocarbonate (4-TTC)
993

5,10,15,20-tetraphenyl-21H,23H-porphine
zinc (ZnTPP) 312, 617, 620,
628-631, 991, 1055

tetraphenylporphyrin (TPP) 620-621,
667

thermal initiators 32, 194, 310-311, 439,
506, 647, 684-685, 693, 809-810,
991

thermolysis 322, 446, 448, 527, 529-530,
590-591, 763-764, 953

thiazine 613

S-thiocarbamate 781

Index

2,2'-(thiocarbonylbis(sulfanediyl))bis
(2-methylpropanoic acid)
(2-(1-carboxyl-1-methylethyl-
sulfanylthiocarbonylsulfanyl)-2-
methylpropionic acid,
S,S’-bis(a,o’ -dimethyl-o’/-acetic
acid)-trithiocarbonate) 36-37,
46, 50, 383, 681, 684-685, 701
aqueous RAFT polymerization 681,
684-685, 701
experimental procedures
acrylamide in solution 46
N,N-dimethylacrylamide in solution
36
poly(N,N-dimethylacrylamide)-
block-polystyrene by
surfactant-free emulsion
polymerization 36-37
poly[N-isopropylacrylamide-co-
(sodium methacrylate)-co-N-
cyclohexylacrylamide] in
solution 50
functional derivatives 402-404
active ester 402
protected maleimide 402
yne 403
polymerizations
thiol
thiol-disulfide exchange 843
thiol-ene reaction 719, 775, 841, 844
thiol-epoxy ring-opening 782-783
thiol-halo substitution 783-786
thiol-isocyanate reaction 780-782
thiol-methanethiosulfonate reaction
317,774, 789
thiol-Michael reaction 779, 780
thiol-para-fluorophenyl reaction 786
thiol-terminated polystyrene 775
thiol-yne click copolymerization 776
thiolactones 843
functional species 761
-functionalized acrylamide monomers
(TLaAm) 843
-functionalized maleimide (TLaMI)
843

383
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thiolactones (contd.)
-functionalized styrenic monomer 843
R-group functionalized RAFT agent
761
thiolates 321, 661, 663, 763, 773, 777, 791
thiophenol 834, 1165
thiourethane 781, 840-841
thioxanthene 613
thiuram disulfides
1089, 1100
41, 49, 63-65, 69-76, 81-82, 85,
87-88, 90, 120, 201, 203-204,
445, 615, 618, 765, 777, 859, 906,
908-909, 996-997, 1006
trans,trans-2,4-hexadien-1-ol 770
transfer coefficient, see chain transfer
coefficient
transition state theory
standard 140-147
140, 146
triazole-functional trithiocarbonates
1,2,4-triazoline-3,5-dione (TAD) 771,
772, 845
triazolinedione Alder-ene reaction
772
triazolinedione-diene Diels Alder
reaction 772
triblock copolymers, see ABA triblock
copolymers, ABC triblock
copolymers, BAB triblock
copolymers
tributylphosphine (PBu,) 773, 908
tributylstannane (Bu,SnH) 445-446,
531, 590, 765-766
2,4,6-trichloro-1,3,5-triazine (TCT) 830,
840
triethylamine (Et3N) 238, 621, 783, 834
triethylene glycol dimethacrylate
(TEGDMA) 383,432,435, 908
trimethylaluminium (TMA) 859
(2,4,6-trimethylbenzoyl) diphenyl-
phosphine oxide (TPO) 685
trimethylsilyl propargyl methacrylate
(TMS-PgMA) 848-849
triphenylphosphine 739, 768, 850

578-580, 590, 768,

toluene

variational
759

tris(2,2’-bipyridyl)ruthenium(II) chloride
(Ru(bpy),CL,) 312, 618-619,
635, 689-691
tris(2-carboxyethyl)phosphine (TCEP)
773,781
tris[2-(dimethylamino)ethyl |Jamine
(Me,TREN), see copper
activators
tris(2-phenylpyridine)iridium(IIT)
(fac-Ir(ppy);) 312, 506, 612,
617-619, 623, 627, 628, 1176
tris(2-pyridylmethyl)amine (TMPA), see
copper activators
tris(trimethylsilyl)silanes 445, 765
trithiocarbonates (carbonotrithioates)
72,74,75,77, 86, 130, 194, 226,
237, 371-494, 614-615, 620, 624,
628, 661, 662, 753, 759, 775, 809,
817-820, 823, 935, 936, 1034,
1089, 1101, 1132, see also butyl
2-(((dodecylthio)carbonothioyl)
thio)-2-methylpropanoate,
4-(((2-carboxyethyl)thio)carbono-
thioyl)thio)-4-cyanopentanoic
acid, 3-((((1-carboxyethyl)thio)
carbonothioyl)thio)propanoic
acid, 2-(((ethylthio)carbono-
thioyl)thio)-2-methylpropanoic
acid, 2-(((butylthio)carbono-
thioyl)thio)propanoic acid
(BTPA), 4-cyano-4-((phenyl-
carbonothioyl)thio)pentanoic
acid, 2-cyanopropan-2-yl
dodecyl carbonotrithioate,
dibenzyl carbonotrithioate
(DBTTC), 2-(dodecylthio-
carbonothioylthio)-2-methyl-
propionic acid (DDMAT),
2-(((dodecylthio)carbonothioyl)
thio)propanoic acid (DoPAT),
2,2'-(thiocarbonylbis(sulfan-
ediyl))bis(2-methylpropanoic
acid)
activating group (Z) selection 380, 382
ATRP initiator 410, 425, 438, 657



dibromotrithiocarbonate 657
bis-trithiocarbonates 382, 387-389
R-connected 387-389
R” (or Z) -connected 382, 387
chain transfer coefficients 374-379
conjugates 390, 416
lysozyme 624
crosslinking polymerization 431-433
multiolefinic monomers 432
networks 432
stars, microgels 432-433
cyclopolymerization 429-431
emulsion/miniemulsion/dispersion
polymerization 440-441
functional trithiocarbonates 390,
402-412, 416
description 390, 412
non-symmetric 404-412
symmetric 402-403
group removal/transformation
442-447
by oxidation 447
by radical-induced
disproportionation 445
by radical-induced processes
442-445
by radical-induced reduction
445-446
by reaction with nucleophiles 446,
447
by thermolysis 446
homolytic leaving group (R) selection
379-386, 391-401
for block copolymer synthesis 381
for 1,1-disubsituted MAMs 380
for TAMs and LAMs 381
for monosubstituted MAMs 381
industrial use 1101-1102, 1132
monomers, see also polymerizations
acrylamides 419-421
acrylates 418, 421
diene monomers 421, 424
1,1-disubstituted monomers 417
methacrylamides 417, 420
methacrylates 414-416

Index

monosubstituted monomers
424-425
macromonomers 425, 430
with reactive functionality
425, 426-429
styrenics 421-423
vinyl monomers 424-425
photoinitiation 438-439
polymerizations
bis-trithiocarbonates
R-connected 388-389
Z-connected 387
non-symmetric trithiocarbonates
391-401
functional 404-412
symmetric trithiocarbonates
383-386
functional 402-403
publication statistics 372, 390
ring-opening polymerization 431
RAFT equilibrium coefficients 72-76,
378
RAFT mechanism transformation
cationic-T-,RAFT 438,1175-1178
RAFT-T-anionic 438
RAFT-T-ATRP 438
RAFT-T-NMP 438
RAFT-T-ROAMP 437
RAFT-T-ROMP 437
RAFT-T-ROP 436-437
ROP-T-RAFT 436-437
ROMP-T-RAFT 437
RAFT single-unit monomer insertion
(RAFT SUMI) 433
RAFT mechanism 72-76,
371-374
symmetric trithiocarbonates 373
non-symmetric trithiocarbonates
374
reaction conditions and side-reactions
441-442
redox-initiated RAFT with 439
self-condensing vinyl polymerization
433-435
structural features of 372
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trithiocarbonates (carbonotrithioates)
(contd.)
synthesis of 412-413
triblock copolymer synthesis
389

382, 387,

u

ultra-high molecular weight (UHMW)
polymers 511, 654, 992-994

undecanoic acid 775

urazole derivative 772

urazole functional trithiocarbonate
(URZ-TTC) 772

UV or visible light 506-507, 514, 635

14
vinyl acetate (VAc) 47,105,107, 114,
117,156-157, 164, 172, 175-176
179, 515, 551, 628, 712, 759, 760,
764, 808, 817, 842, 936, 945, 948,
1053
experimental procedure 47
rate coefficients for radical addition
(k, k) 107
with dithioesters 234
vinyl amides 2, 27-28, 46-48, 371, 572,
753, 806, 855, see also N-vinyl-
caprolactam, N-vinyl
monomers, N-vinyl-2-
piperidone, N-vinylpyrrolidone
with dithiocarbamates 572
RAFT agent selection 27-28, 112
with xanthates 504, 513-514
vinyl benzoate 48, 242, 498, 512
experimental procedure 48
4-vinylbenzaldehyde 244, 848, 1041
4-vinylbenzenesulfonate sodium salt,
(styrene-4-sulfonate sodium
salt) 244,247,248, 261, 262,
280, 679, 882
4-vinylbenzoic acid 398, 400, 884
NHS ester, see 2,5-dioxopyrrolidin-1-yl
4-vinylbenzoate
4-vinylbenzyl chloride (VBC), see
4-chloromethylstyrene

4-vinylbenzyl 1H-imidazole-
4-carbodithioate 209-210, 306
mathematical modeling 209-210
N-vinylcaprolactam 47, 508, 562, 565,
572,712, 855
with dithiocarbamates 562, 565, 572
with xanthates 496, 504, 508
N-vinylcarbazole 28,47, 51, 116, 234,
287,371, 380, 381, 425, 496, 497,
500, 501, 504, 513, 514, 518, 519,
525, 551, 552, 556, 567, 569, 571,
572, 660, 1053-1054
with dithiocarbamates 551, 552, 556,
567, 569, 571, 572
with dithioesters 234, 249, 287
experimental procedure 47
with xanthates 496, 497, 500, 501, 504,
513, 514, 518, 519, 525
vinyl chloride (VC) 151, 179, 498, 505,
515,518
with dithiocarbamates
572
with xanthates 498, 505, 515, 518
2-vinyl-4,4-dimethylazlactone 46, 244,
291, 824, 842
copolymer 244, 842
vinyl esters 2, 27-28, 46-48, 371, 503,
506, 510, 512, 533, 551, 572, 585,
753, 806, 950, see also vinyl
acetate, vinyl benzoate
RAFT agent selection 27-28,112
with dithiocarbamates 572
with xanthates 503, 510, 512
vinyl ethers 936, 1160-1179
2-chloroethyl vinyl ether (CEVE)
1170,1171
dodecyl vinyl ether 775
ethyl vinyl ether 1170, 1171, 1174
2-ethoxyethyl vinyl ether (EOEVE)
1170,1171, 1175
isobutyl vinyl ether 1160, 1164, 1170,
1171,1174
2-methoxyethyl vinyl ether 1169
vinyl halides, see halo-olefins, vinyl
chloride

179, 565,



vinylidene chloride (VCI2) 245, 248,
249
vinylidene fluoride (VF2) 496, 501, 505,
509, 514, 518, 520, 521, 533,
566
with dithiocarbamates 566, 572
with xanthates 496, 501, 505, 509, 514,
518, 520, 521, 533
vinyl imides, see N-vinylphthalimide 47
vinyl monomers
N-vinyl monomers, see also vinyl
amides, N-vinylcarbazole,
N-vinylcaprolactam, vinyl
imides, N-vinylphthalimide,
N-vinyl-2-piperidone,
N-vinylpyrrolidone
with dithiocarbamates 572, 576
with xanthates 504-505, 513-514
O-vinyl monomers, see vinyl esters,
vinyl ethers
P-vinyl monomers, see vinyl
phosphonic acid
504, 512-513
Si-vinyl monomers, see vinyl
triethoxysilane
vinyl phosphonic acid (VPA) 510, 513,
518, 533
N-vinylphthalimide 48, 248, 400, 505,
514, 559, 572, 809
experimental procedure 48
with dithiocarbamates 559, 572
N-vinyl-2-piperidone 496, 504, 505, 514,
855
N-vinylpyrrolidone 28, 46-48, 116, 234,
241, 244, 248, 287, 288, 380, 506,
508-510, 513-515, 517, 519, 522,
525,527,532, 552, 559, 565, 567,
568, 569, 571, 572, 575, 583, 587,
591, 652, 693, 1053
experimental procedure 48
with dithiocarbamates 552, 559, 565,
567-569, 571, 572, 575, 583, 587,
591
with dithioesters 234, 241, 244, 248,
287

S-vinyl monomers

Index

with xanthates 506, 508-510, 513-515,
517, 519, 522, 525, 527, 532
vinyl triethoxysilane (VTES) 722
vinylbenzoyl chloride (VBzC) 839
2-vinylpyridine 241, 247, 253, 258, 261,
306, 316, 538, 572, 583, 615, 649
4-vinylpyridine 241, 245, 247, 249, 253,
306, 572, 722
Vitamin B12 release profiles 905
vitamin B2 (riboflavin)- riboflavin
5’-mononucleotide (FMN) 690
vitamin C, see ascorbic acid 695

w
water soluble macroRAFT agent
686, 691, 696
water soluble RAFT agent 680
water-soluble methacrylamide polymers
838

water-soluble trithiocarbonate 650, 652,
654

wavelength orthogonal polymerization
628-629

wormlike micelles

680,

697

X
xanthates (dithiocarbonates) 48, 69, 72,
112-114, 194, 198, 495, 509-510,
519, 522, 526, 650, 662, 753, 759,
936, 948, 1164-1165, 1175-1176,
see also 2-((ethoxycarbonothioyl)
thio)acetic acid, ethyl 2-((phen-
oxycarbonothioyl)thio)propano-
ate, 2-hydroxyethyl 2-((ethoxy-
carbonothioyl)thio)-2-methyl-
propanoate, methyl 2-((ethoxy-
carbonothioyl)thio)
propanoate
canonical forms 114
cationic RAFT polymerization
1164-1165, 1175-1176
end-group removal 527-531
nucleophilic reaction 527-528
oxidation 528-529
radical-induced reduction 530-531
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Index

xanthates (dithiocarbonates) (contd.)
thermolysis 529-530
industrial applications
initiation 506-508
509-510
macromolecular architectures
516-526
block copolymers 518-521
cyclic polymers 521-522
end-functional polymers
gradient copolymers 521
graft copolymers 522-523
hyperbranched polymers 526
star polymers 523-526
mathematical modeling 194, 198
monomers 510-516
acrylates and acrylamides 510-511
cyclic ketene acetals 515-516
diallyl monomers 516
ethylene 515
methacrylates
styrenics 510
vinyl esters 512
N-vinyl monomers 513-514
S-vinyl monomers 512-513
vinyl phosphonic acid 513
polymerization conditions 508-509
heterogeneous polymerization
508-509
high pressure polymerization 508
RAFT mechanism transformation
cationic-7-,RAFT 1175-1178
side reactions 114-116
synthesis of 495, 496, 502
xanthene dyes 623-625, 635
xanthogen disulfides 502
xanthone 613
xyloglucan (XG) 719-720

531-532

kinetics

517-518

511-512

y

yne, see also alkyne
wo-yne end-functional polymer 779
poly(N-isopropylacrylamide) 779
yne-functional monomer, see
alkyne-functional monomer,
propargyl acrylate, propargyl
methacrylate 288-289, 426
yne-functional trithiocarbonate
759
2-cyano-5-0xo-5-(prop-2-yn-1-
ylamino)pentan-2-yl-dodecyl-
trithiocarbonate 760
yne-hydroxyl-functional
trithiocarbonate 780
yttrium(III) trifluoromethanesulfonate
(Y(OTf),) 618

z
Z group, see RAFT agent
Z-connected bis-RAFT agents 879

zinc-iron oxide semiconductor
(Zn0.64Fe2.3604) 616

zinc(IT) meso-tetra(N-methyl-4-pyridyl)
porphine tetrachloride
(ZnTPMPyP) 629, 691

zinc(II) tetraphenyl porphyrin (ZnTPP)
312,617, 620, 628-630, 991,
1055

zinc(II) meso-tetra(4-sulfonatophenyl)
porphyrin) (ZnTPPS*) 621,
689, 691

zinc(11) (2,3,7,8,12,13,17,18-octaethyl-5,
10,15,20-tetraphenylporphyrin)
(ZnOETPP) 621-622

zwitterionic pH-responsive copolymers
843



