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α, definition 109
φ, definition 123

a
ab initio
– calculations 5ff, 14ff, 386f
– molecular orbital theory 5ff, 37, 68, 71f
– kinetic modelling 19ff, 32
– emulsion polymerization 287, 294
acetoacetoxyethyl methacrylate (AAEMA)

298
acetoxystyrene 298
acrylamide 213f, 245, 263
acrylamido 245, 253, 254, 397
acrylate (RAFT polymerization) 189, 193,

208ff, 220, 394ff
acrylonitrile 212
acryloyl glucosamine 276
N-acryloyl pyrrolidine 272
N-acryloylmorpholine (NAM) 457, 459,

463ff, 479, 486
N-acryloxysuccinimide 486
activated ester 485
aminolysis 243, 245f, 271, 464, 473, 475
– indication by color change 322
anthrax toxin 272
arm-first technique 356
atom transfer radical polymerization (ATRP)

1, 291f, 455, 467ff, 478
azeotropic composition 486
azide RAFT agent 471
azo initiator, water soluble 297, 429ff

b
backbiting 89, 126ff
Barton–McCombie deoxygenation
– crossover 185
batch emulsion polymerization 287
benzyl dithiocarbamate 264

betaine momomers 255f
biomolecular termination 107
– of grafted radicals 434, 441
biomolecule-polymer conjugate 466, 489
bisxanthate 164
block copolymer 2, 92f, 221f, 301f, 315ff,

339ff, 403f, 440ff, 466ff, 494ff, 524ff
– amphiphilic 322, 500, 503
– building block 487
– ionic 331
– multi 340
– pH-responsive 331
– Y-shaped 494
bovine serum albumin 466
branched architectures 364
Brij 98, nonionic surfactant 299
butadiene 216f
tert-butyl dithiobenzoate 260, 271
di-tert-butyl peroxide 182

c
carbodithioate 241
carbohydrate 153
– chain end 499
– derivative 466
carbon
– disulfides 151, 160
– oxysulfide 154, 184f
carbon nanotube 524
carboxymethyl dithiobenzoate 243, 271
carboxymethyl dithiotridecanoate 243
cellulose fibre 515
chain-end modification 455ff, 478
chain-end removal 412f
chain extension 316, 443f
chain transfer to polymer 111, 125
Chugaev elimination reaction 152f, 180,

185, 413, 474
click chemistry 340, 467, 470ff
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comb polymers 316, 359f, 411, 517
complex architecture formation
– macro-RAFT agent precursor 315ff
– shielding effect 355
computational chemistry 5ff
computational methods 7ff
– G3 9ff
– ONIOM 9ff, 68
– RMP2 9ff
– W1 9ff, 68
conjugate
– addition 163
– biomolecule-polymer 466, 489
copolymers 424ff, 438, 441ff
– triblock 464ff, 326ff, 469f
core-first technique 345
core-shell morphology 300
cosurfactant 289
critical salt concentration 256
cross-coupling 86, 182f
crosstermination 86
CSIRO (Commonwealth Scientific and

Industrial Research Organization) 1, 55
cumyl dithioactetate 161
curve crossing model 39ff
cyclitols 153
cross-linked micelles 356
cross-linker 356
cyclodextrin 345

d
degassing technique 307, 310
degenerative transfer 379
dendrimer 345, 364
density functional theory 5ff
Derjaguin-Landau-Verwey-Overbeek

(DVLO) theory 307
desulfurization 156
dexanthylation 175
diagnostic tests 500
diblock polymer 252f, 267ff, 305f, 315ff,

326, 404f, 487f, 496, 501, 503
diene monomers 216f
diffusion control 108f, 141
N,N-dimethylacrylamide 252, 263
2-(dimethylamino)ethyl methacrylate 275
N,N-dimethylbenzylvinylamine 252
disulfides 152, 161, 165f
dithiobenzoates 56, 161, 180ff
– cumyl 56f, 180, 241, 263f, 275f, 293
– 2-cyano-2-yl 303
– 2-cyano-2-butyl 250
– 4-cyanopentanoic acid 241
– menthonyl 271

– 1-methyl-1-cyanoethyl 253, 272
– 1-phenylethyl 250
dithiocarbamate 151f, 174f, 176, 197f, 217,

235f, 250, 273
– cumyl 161
dithiocarbonate 151, 157, 159, 381
– dibenzyl 250, 253
dithioester 151, 160ff, 176f, 183, 191ff,

235, 250, 424ff
DNA biochip 501
2-dodecylsulfanylthiocarbonylsulfanyl-2-

methyl propionic acid 265
dodecyltrimethylammonium bromide

303
droplet nucleation 301
drug delivery 502

e
efficiency
– chain transfer 39ff
– fragmentation 39ff (see also slow

fragmentation)
electrical double layer 307
β-elimination 163, 177
syn-elimination 153
emulsion 285ff
emulsion polymerization
– ab initio 287ff, 399ff, 457
– compartmentalization 287
– entry 287f
– exit 287
– frustrated entry 300
– interval I, II & III 288
– miniemulsion 464
– seeded 289, 295
– semibatch or semicontinuous 287
emulsion stabilization 415
– creaming experiment 299
end-functional 403
end group
– acetylene 471
– allyl 465
– α-amide 460, 464
– azido 465, 471
– 1,3-benzodioxole 465
– biotin 271f, 466, 489
– carboyl 457ff, 464
– disulfide 466, 475
– α-functional 455
– hydroxyl 457, 464, 468ff
– imidazole 489
– transformation of RAFT group 455ff
ESR (electron spin resonance) for reaction

mechanism probing 74ff
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1-ethoxyethyl acrylate 250
α-ethylacrylic acid 251
2-ethylhexyl methacrylate 250

f
F-RAFT 44f, 235
film for lithography 517
fluoroalcohol 273
fluorescent polymer 508, 465
fluorescent compound 512
fluoropolymer
– property improvement 513
fraction of living chains 62, 224
fragmentation
– rate coefficient 19ff, 60ff, 113ff
ω-functional 455ff, 478

g
galactopyranose 271
gamma-ray radiation 241
– for radical storage 80
gene delivery 505
glycomonomer 273
glycopolymer 495
gold nanoparticle 523
– air water interface 425
– nanocomposites 446ff
gradient copolymers 219f
graft density 423, 433ff, 441, 447
grafting 423ff, 433ff, 438, 440

h
harmonic oscillator 7ff
heterogeneous polymerization 285ff
hexyl methacrylate 303
high-energy irradiation 428, 431
hindered rotor 7ff
homodimers 181ff
homogenizer 290
homopolymers 257ff, 275f, 324f, 342f,

429f, 438, 441ff, 496f, 520f
honey comb films and membranes 516
Horner-Wadsworth-Emmons reaction

174
hybrid material 518
hydride reducing agents 246
hydrogel 504
hyperbranched polymer 504
hydrolysis 242ff, 253, 271, 274, 321, 473ff
hydrogen bonding 308
hydrophilicity 444f
hydrophobicity 307, 439, 444f
N-(2-hydroxypropyl) methacrylamide 271
hypophosphorus acid 175

i
indolines 161, 170ff, 176
initiation 84, 206, 223ff, 392
– photo 131
– redox 241
– reinitiation 55f, 60, 79ff, 125
– thermal 241
– UV 223, 429, 477f
initiator selection 84f
initialization 57, 76, 238
– period 380
intermediate RAFT radical 5, 25, 38, 40,

44, 77f, 85f, 90f, 191, 381
intermediate radical termination (IRT) 86,

114, 182f, 302
ionic block copolymer 331
ionic monomer 329
isoprene 216f
N-isopropylacrylamide 264

k
ketene monothioketal 163
kinetic
– modeling 19ff, 32ff, 77f, 118ff, 125ff,

135ff
– simulation 59, 63f, 69f, 292

l
lactams 174
laser induced RAFT polymerization

130ff
latex 285
– cross-linking 298
– stabilization 301
lauroyl peroxide 158, 171, 175f, 180f
Lifshitz-Slyozov-Wagner theory 304
light-harvesting
– macromolecules 175
– polymer 512
lithium triethylborohydride 247
living radical polymerization methods 1
low-molecular-weight tailing
– during block copolymer synthesis 322,

324, 342
– during star polymer formation 354,

356

m
Macromolecular Design by Interchange of

Xanthates (MADIX) 178f, 218, 297f,
373ff, 477ff

– industrial development 417
– invention 1f
– applications of 414
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macromonomers 54, 363, 465ff
– methyl methacrylate (MMA)

macromonomer 54
magnetic nanoparticle 524
Markovnikov addition 241
mass spectrometry (mechanistic

investigation into the RAFT process)
74

membrane and honey comb films 516
metathesis 340
methacrylates (choice of appropriate RAFT

agent) 205ff, 213, 241
3-O-methacryloyl-1,2:3,4-di-O-

isopropylidene-D-galactopyranose
274

2-methacryloyloxyethyl phosphorylcholine
258

2-methacryloxyethyl glucoside 243, 274
methyl methacrylate 179
methyl-6-O-methacryloyl-α-D-glucoside

275
methyl radicals 169
micelles 287
Michael addition 464, 476
microfluidizer 290
microwave radiation 241
mid-chain radicals 111ff, 126ff
miktoarm star polymers 359, 467
miniemulsion 401
– polymerization 289, 296
– formation 290
molecular orbital calculations 67
molecular weight 62, 191, 215, 224, 292
– calculation 324, 351
– distribution 108ff, 285
multiblock copolymers 340
multiwalled carbon nanotubes 440

n
nanocomposite 446ff, 525
– based on clay 520
nanogel 411
nanoparticles 424f, 433, 435ff, 445ff
– silica 521
nanoprecipitation 304
near-infrared spectroscopy (NIR) 130ff
nitroxide mediated polymerization (NMP)

291
NMR (mechanistic investigations) 76
norbornenyl 466

o
one-to-one copy of droplets 290
optoelectronic device 508

organic-inorganic nanoassemblies 416
Oswald ripening 289

p
particle morphology 285f
particle modification 423f, 428, 430, 438,

440ff
1-phenylethyl phenyldithioacetate (PEPDTA)

299
bis(1-phenylethyl)trithiocarbonate 250
phosphorylcholine 495
photo-cross-linkable polymer 466
photo-initiation 131ff
plasma 428, 430ff, 446, 448
pleuromutilin 172
polymer precursor 485
polyplex 506
polysaccharide 499
poly(dimethylsiloxane) substrate 515
polyampholytes 260
polybetaines 255, 260
– antipolyelectrolyte 255
poly(ethylene oxide) methyl ether acrylate

276
poly(ethylene oxide) methyl ether

methacrylate 250, 276
poly(vinylamine) 273
primary radical 237
α-propy(lacrylic acid) 251
polymeric leaving group 318
polyRAFT agent (see also complex

architecture formation) 335
poly(AA-STY) star, self-assembled 306
poly(butyl acrylate) 297
polycondensate 334
polydisperity 63, 292, 105ff, 424, 429,

435ff, 441, 444, 447f
poly(EHMA-b-MMA-MA) 302
polymer
– π -shaped 364
– brush 363f, 429ff, 435f, 443ff, 469f,

513ff
– diblock 252f, 267ff, 305ff, 315ff, 404f,

487f
– colloids 285
– comb 316, 359f, 411, 517
– functional 424, 441, 455ff
– H-shaped 364
– hyperbranched 504
– nanocomposites 446f
– photo-cross-linkable 466
– primary amine 464ff
– star 74ff, 94ff, 191f, 316f, 343ff, 407
– telechelic 456ff, 464, 471, 475f
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polymerization
– batch emulsion 287
– iodine transfer 53
– metal catalyzed radical 291
– nanoparticipation 304
– ring-opening (ROP) 340, 363, 456, 467ff
polymerization techniques
– pulsed laser 130ff
– γ -radiation initiated 466ff
– sequential controlled 469
– tandem ROMP-RAFT 469
polystyrene spheres 297
poly(styrene-b-butylacrylate) 298
poly(vinyl alcohol) 304
postpolymerization 456, 471ff
primary amine polymer 464ff
potassium O-ethyl xanthate 151, 159
product analysis 74
property improvement
– fluoropolymers
pyridyl disulfide-modified 466

q
quantum dot 512
quantum mechanical calculations 5ff

r
R group 5f, 42ff, 80ff, 94f, 239ff, 335, 343,

348f, 359, 374, 386f, 440f, 455ff, 489f
radical
– tert-butyl 183
– cyclohexadienyl 170
– distribution 120, 136, 137
– exchange 427, 431, 441
– induced removal 465, 476ff
– intermediate 237 (see also slow

fragmentation)
– methyl 169
– primary 237
– primers 237
– radical interaction 183
– recombination 181
– storage 80
– tributylin 184
– tributylstannane 153, 155, 175
– tributylstannyl 183
radiation-induced removal 477f
RAFT/MADIX
– applications of 483
RAFT agents 327
– addition of dithio acid to olefin 241
– amphipathic 457
– biotinylated 494
– comprehensive list 192ff

– cyclic trithiocarbonate 469, 479
– design 44f
– hydrolytic stability 223
– penultimate unit effect 205f
– peptide 495
– phthalimido 465
– selection guidelines 97f
– side reactions 24, 55ff
– stability (heat, light, UV, solvents) 222,

131f, 321, 456, 471ff
– structure 192ff
– substituent effects 205f, 218
– synthesis 202ff
– transportation into particles 300
RAFT end groups
– detection by chromatography 78
– destruction with peroxides 322
– thiol 469
RAFT (polymerization)
– acrylates 189, 193, 208ff, 220, 394ff
– chain length effects 19ff
– citation rate 2
– definition 51
– effects of oxygen 207
– functional groups 456
– history 51
– inhibition 24, 56, 300, 383
– invention (together with MADIX) 1
– instationary reaction conditions 133ff
– laser-induced 130ff
– Lewis acids 207
– measurements of kinetic data 64f
– mechanism 19ff, 60ff, 190f
– monomer to RAFT agent matching 193
– rate of 55ff, 108
– rate retardation 3, 56, 81f, 106ff, 209ff,

383
– reaction conditions 222ff
– reaction scheme 19ff, 60ff, 190f
– side reactions 1, 85ff, 324ff
– statistical copolymerization 91f
– stereochemical control 207
– solvent 222
– tacticity 207
– trends 57f
– versatility 3
RAFT-CLD-T technique

(chain-length-dependent termination)
– equation 111
– method 110ff
– procedure 113
– propogation 112, 144
– termination 107
random coupling 301
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rate coefficients/constants 64f, 71ff
– initiator efficiency 106ff, 130, 143
– addition rate coefficient 60ff
– equilibrium constant 2f, 14f, 19ff, 60ff,

79ff, 139f
– fragmentation 19ff, 60ff, 113ff
– influence on CLD kt termination 114
– main equilibrium (mechanism and

kinetics) 83
– monomer reaction order 111
– transfer 64f, 71f
reaction diffusion 108
reactive end group 455ff, 488
redox initiation 241
reducing agent 242
regenerative medicine 507
reversible coupling-dissociation 53
reversible homolytic substitution 53
rheology modification 415
Rhodia 374
ring-opening polymerization (ROP) 340,

363, 456, 467ff, 479
siRNA 272

s
scaffold (tissue engineering, cell support)

507
β-scission 380
seeded emulsion polymerization 289, 295
seeded particles 289
self-assembly 293
self-organisation 503
SET-LRP 291
H-shaped polymers 364
π -shaped polymers 364
silane coupling agent 427ff, 435f, 441, 443
silica
– wafer 518
– nanoparticle 521
slow fragmentation of RAFT intermediate

radicals 31, 39ff, 57, 59ff, 69, 76ff, 90,
113, 138, 303f

– impact on CLD kt determination 143
sodium
– acrylate 260
– borohydride 246
– dodecylsulfate (SDS) 297
– 2-methyl-2-prop-2-enamidopropane-1-

sulfonate 242
– styrenesulfonate 248
solar radiation 241
solid-phase synthesis 494
solvent effects on ab-initio modelling 7ff

SP-PLP-RAFT technique 129ff
spinodal cavitations 308
stannyl radicals 154f, 157
star polymers 74ff, 94ff, 191f, 316f, 343ff,

407
stimuli-responsive
– monomer 327
– polymer 444f, 502
– rearrangement 444f
structure-reactivity trends 39ff, 193ff
styrene 214ff, 241, 394, 248
substituent effects (quantum chemical

prediction) 39ff
succinimidyl-activated ester 466
sulfobetaine 255
superswelling theory 302
supramolecular 465
surface
– active 300
– -immobilized RAFT agent 435f, 440,

443
– -initiated RAFT 427f, 430, 433, 435,

438f, 443, 445
– modification 415, 423f, 441
– migration 435
surfactant 289
surfactant-free polymerization 293, 305

t
telechelic polymer 456ff, 464, 471, 475f
termination (radical)
– average termination rate coefficient

111f
– chain length dependent 107ff, 115,

118ff, 141ff
– conversion dependence 116f, 140
– geometric mean 109
– harmonic mean 123
terpyridine 462, 465
tethered PAA loops 306
time-resolved IR spectroscopy 130f
tissue engineering 507
theoretical chemistry 5ff
thermal initiation 241
thermolysis 472ff
thermoresponsive 331
thin film 513
bis(thioacyl) disulfide 241
thioacylation 242
S-thiobenzoylthioglycolic acid 298
thiocarbonylthio compounds
– chemistry of 151
– diazo approaches to 165f
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– history 51
– as MADIX agents 373
thioketones (polymerization control) 183
thiol
– Michael addition to 464
– reaction with pyridyl disulfide-modified Z

group 466
– access to BSA RAFT agent 466
– as polymer end group 469
– oxidation into disulfides 473ff
– transformation to 474ff
transfer constants (usual measurement)

64f
trifluoromethyl ketones 172, 174
s-trifluoromethyl xanthate 166f
trithiocarbonate 132, 151, 160ff, 191, 235,

250, 273, 424, 426, 438
1,1-thiocarbonyl diimidazole 162

u
ultrasonification 290
ultraviolet radiation 241
UV initiation 223, 429, 477
UV irradiation 477ff
UV spectroscopy 131ff

v
Van der Waals forces 308, 524
vector 502, 505
vinyl 466, 475
– acetate 217, 272, 396
– benzoate 217

– benzyl chloride 253
– phosphonate 394
– pyridines 251
– pivalate 177
N-vinyl pyrrolidone 217, 219, 272, 397
6-O-vinyladipoyl-D-glucopyranose 275
N-vinylcarbazole 217
N-vinylformamide 273
vulcanization (application of xanthates)

151

w
water contact angle 429, 444f
waterborne
– emulsion polymerization 399
– solution polymerization 397
wetting behavior 444, 447f

x
xanthate 97f, 151ff, 191ff, 197, 200, 217f,

235, 250, 273, 373ff
– anhydride 184f
– radical reduction 413
– synthesis 190, 390

y
Y-shaped block copolymer 494

z
Z group 82ff, 239ff, 288, 335, 343, 359,

374, 456ff
zwitterion 255
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