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a
AB+CD mechanism 381, 382
acrylamide copolymer
CuBr/MegTren disproportionation
technique 427-429
acrylamides 161, 167, 168, 175, 239,
242,243, 257, 263, 303, 310, 312,
313, 314, 322, 338, 385, 388, 391,
418, 420, 422, 426-429, 486, 487
N-allylacrylamide 168, 486, 487
N-isopropyl acrylamide 239, 242,
243, 263, 303, 310, 312, 314, 322
acrylates 13,162, 173, 235, 238, 239,
241, 242, 257, 265, 266, 270, 271,
287, 303, 310, 312, 313, 342,
354-357, 391, 393, 418, 420, 424,
427,448, 453, 457
diethylene glycol ethyl ether acrylate
242
2-(dimethylamino)ethyl acrylate
312
ethyl acrylate 354, 355, 457
glycidyl acrylate 235
hydroxyethyl acrylate 241, 448
hexafluoroisopropyl acrylate 303
isobornyl acrylate 393
mannose acrylate 239, 242
methyl acrylate 173, 303, 304, 312,
342, 356, 357
n-butyl acrylate 239, 245
octyl acrylate 448
oligo(ethylene)glycol methyl ether
acrylate 239
phenyl acrylate 287
propargyl acrylate 235

173, 312
2,2,2-trifluoroethyl acrylate

t-butyl acrylate

313

activators regenerated by electron
transfer (ARGET) 10

acyclic diene metathesis (ADMET) 10,
11, 352, 272, 455

polymerization 352-355

356

aw-azido, a-alkynyl oligomomers

187

alternating copolymerization 12,
259-261, 290-292, 296—299, 342

alternating copolymers 1, 4-6, 12, 31,
261, 270, 282, 289, 291, 317,
334-346, 452, 453

amine-thiolactone-ene reaction

alkyl dibromide monomers
359
a-peptoids

sequence 395
aminoacyl-tRNA synthetase (AARS)
59
amphiphilic diblock copolypeptoids
207-209
amphiphilic graft copolymers 393
amphiphilicity 238-242
amphiphilic, lipid-like peptoids 209

anethole 330

1,5-anhydrohexitol 55, 57

anionic polymerization 2, 10, 11,
282-289, 314, 332, 338, 418

antimicrobial and antifouling peptoids
206

antimicrobial peptides (AMPs) 138

aperiodic copolymers 6,13
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apionucleic acid 55

arabinose 55, 56

atom transfer radical addition (ATRA)
263, 272, 356, 357

atom transfer radical coupling (ATRC)
355

atom transfer radical polymerization
(ATRP) 10, 165, 237, 243, 263,
268, 300, 301, 304, 307, 419

b

backbone-modified nucleic acids
50-52

benzaldehydes (BzAs) 290, 334

benzene-1,3,5-tricarboxamide (BTA)
445

5,6-benzo-2-methylene-1,3-dioxepane
(BMDO) monomer 239

Bernoulli and first-order Markov chains

34
f?- or f3-amino acids 138
p-lactams 140
p-methylstyrenes monomers 261
f3-peptide 60, 187
bifunctional XY monomer 11,13
Biginelli three-component reaction
(Biginelli-3CR) 369
bioactive poly-electrolyte nanogels
256
bioactive scaffolds 107
bioconjugate 122, 129
biodegradable poly(lactic-co-glycolic
acid)s (PLGAs) 357
bio-inspired approaches 8-9, 105
bioinspired protein polymers 95,
107
biomimetics 485-490
biopanning process 126
biopolymers, sequence regulation
nucleic acids 7
proteins 7-8
block composition 446-449
block copolymers 1,5, 6,12,17, 183,

190, 235, 238, 242, 259, 285, 302,

328, 331, 391, 444, 454, 482
block dispersity 446
block frequency 446-449

boranophosphate-linked DNA/RNA
51
bulk-phase properties
block composition 446449
block dispersity 446
block frequency 446-449
complex sequences
PDLGA-50 461
PLGAs 458
poly GLC vs. poly LGC 460
poly LG 461
sequenced oligomers 461, 463
monomer distribution
alternating vs. random 453-454
gradient copolymers 454
tacticity 449-452
precision placement monomers
454-458
side-chain sequence 458
1,3-butadiene 354

C
C%°-end-capped thermosensitive
polymers 333
carbon-chain periodic polymers
acyclic diene metathesis
polymerization 352-355
atom transfer radical addition
356-357
atom transfer radical coupling 355
C(sp®)-C(sp®) coupling 355-356
controlled/living radical
polymerizations 352
living/controlled radical
polymerization 352
multi-block vinyl copolymers 352
periodic vinyl copolymers 352
polar monomers 352
polyolefins 352
selective monomer addition 352
carbon-halogen bond 266
catalytically active phages 129
cationic polymerization 2, 10, 11, 261,
263, 268, 289-290, 311, 327-345
p-proton elimination 327
initiating systems 327
living polymerization 327



chain-growth polymerizations 2-4,
9-13, 138, 160, 234, 237,
249-251, 257-279, 281-325

atom transfer radical polymerization
(ATRP) 10, 165,237, 243, 263,
268, 300, 301, 304, 307, 419
anionic polymerization 2, 10, 11,
282-289, 314, 332, 338, 418
cationic polymerization 2, 10, 11,
261, 263, 268, 289-290, 311,
327-345
copolymerization 4
cyclopolymerization 270-272
living polymerizations 12
nitroxide mediated polymerization
(NMP) 10, 259, 300, 301, 484
reversible addition fragmentation
chain transfer (RAFT) 10, 237,
239-241, 243-246, 261, 263, 265,
266, 271, 300-305, 309-312, 314,
328, 330-332, 419, 427
ring-opening metathesis
polymerization (ROMP) 10,
140, 186, 258
chaperone proteins

cis-cyclooctene 296

click reactions

copper(I)-catalyzed azide/alkyne
cycloaddition 10, 11, 173, 314,
357, 359, 366, 380—-386

Diels—Alder reactions 395-400

metal-free protocols 380

thiol-ene chemistry 11, 166, 168,
175, 231, 242, 249, 357, 359-361,
366, 385-397

thiolactone chemistry 164, 239, 364,
369, 385-397, 400

thiol-yne chemistry 249, 357, 361,
362

collision-induced dissociation (CID)
481

combinatorial library synthesis

combinatorial peptide-libraries

concatemerization 96, 97

conditional sequence disorder 35

conditions for growth/dissolution
31-32

100

197
134

Index

conjugated 1,3-butadiene 284
coordination polymerization 315-316
copolymerization
p-methylstyrene monomer
maleimide 259
monomers 261
NMP 259
RAFT 261
copolymer properties 437
copper(I)-catalyzed azide-alkyne
cycloaddition (CuAAC) 10, 11,
173, 314, 357, 359, 366, 380—-386
cross-linked ethoxyacrylate (CLEAR)
162
cross-linked polystyrene-based resins
120
CuBr/MegTren disproportionation
technique 427-429
Cu(0)-wire mediated RDRP approach
acrylic synthesis 423
polymerization 423
star polymers 421, 422
technique 422
uses 422
cyclic acetals 344
cyclic diene, 3-methylenecyclopentene
330
cyclic diene monomers
cyclic peptoids 205
cyclohexenyl nucleic acid (CeNA) 55,
57
cyclopentadiene 330
cyclopeptides 135
cyclopolymerization 270-272

d
data storage 4, 17, 380, 401, 439, 490
decablock copolymers 287, 424
depolymerization 35
3’-deoxyribose 55, 56
diacid macromonomer
diaminoacids 135
dibenzocyclooctyne (DIBO) 175
diblock copolymers 12, 15, 187, 204,
207, 209, 214, 246, 248, 282, 285,
287, 302-303, 316, 331-333, 336,
454, 455, 483

261

330

366
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Diels—Alder reactions 395-400

digital polymers 17, 380

dimethyl(4-(1-phenylvinyl)phenyl)silane
(DPE-SiH) 283

1,1-diphenylethylene (DPE) 282, 283

diphenyl phosphorazidate (DPPA) 173

5,6-disubstituted cyclooctene 294

DNA 1,7,8,15,17,19, 27, 29, 45,
49-91, 93, 94, 96-100, 105, 122,
134, 164, 169, 186, 206, 245, 257,
282, 362, 380, 417, 435, 439, 441,
443, 445, 465, 490 see also nucleic
acids

DNA polymerases 7,49-57,71

DNA-templated synthesis 2, 9, 49-90,
169 see also nucleic-acid
templated synthesis

D-peptide 60

dynamic covalent (pseudo)peptide
libraries 136

dynamic light scattering (DLS) 443

e
elastin-and fibril-mimic polymers 359
elastin-like polypeptides (ELPs) 94
electron-rich monomer styrene 355
electrospray mass spectrometry 266,
400, 481
end-functionalized polymers
enzymatic templated syntheses
backbone-modified 50-52
nucleobase-modified 52-54
sugar-modified 54
enzyme(s) 3,7,30,50-58,98-103,
129, 134, 168, 183, 230, 326, 380,
437
enzyme-free methods 8-9, 50, 61-71,
169 see also nonenzymatic
polymerizations
enzyme-free translation 72

333

f

flexible nucleic acid 55, 57

55, 56

9-fluorenylmethoxycarbonyl (Fmoc)
118

2/ -fluoroarabinose

fluorous solid-phase extraction (FSPE)
122,167

fluorous tags 168

Fmoc-based SPPS protocols 119

free copolymerization 34-35

free enthalpy of reaction 34

free-energy driving force 35

free-floating peptoid nanosheets
211-214

free living copolymerization 31

functional allyl acrylamides 386

functionalized triblock terpolymer

functional maleimide 382

286

9
y-substituted-N-acylated-N-aminoethyl

amino acids 138
glucose functionalised (co)polymers
243
glycerol nucleic acids (GNAs) 67
glycine-glycine dipeptide 118
glycocluster effect 229
glyconanotechnology 229
glycopolymer(s)
amphiphiles 238
chain growth polymerizations 249
coated nano-phthalocyanine 257
glycopolymer—lectin binding
229-230
pH-responsive self-assemblies
243-245
repeat unit folding 249-251
selective point folding 249
self-assembly based on amphiphilicity
238-242
self-assembly based on electrostatic
interactions 245-248
sequence-control via orthogonal
reactions 237-238
sequence-control via time-regulated
additions 234-235
sequence control via time-regulated
chain extensions 235-237
sequence-defined glycooligomers
231-234
solid-phase glycopolymer synthesis
249



temperature-triggered self-assemblies
242-243
glycopolymer-based nanoparticles 239
glycopolymer—lectin binding 229-230
gradient copolymers 6, 12, 31, 241,
283, 314, 332, 438, 454
group transfer reaction 170

h

heptablock copolymers
heterobifunctional monomers
170
hetero-chain periodic polymers
multi-component polymerizations
364-369
one-pot sequential monomer addition
and polymerization 364
polyaddition via click reactions
359-362
polycondensation 357-359
radical addition—coupling
polymerization 362-363
hetero-telechelic sequence-controlled
oligomers 359
heterotelechelic a-alkyne 383
higher molecular weight multiblocks
424, 425

287, 448
159,

higher MW peptoid polymers 187

homomultivalent glycooligomers 231

homomultivalent sugar containing
polymers 230

homopolypeptides 93

host-defense peptides (HDPs) 138

Huisgen cycloaddition 240 see also
copper(I)-catalyzed azide/alkyne
cycloaddition

hybrid/heterochain copolymers

hydrogenolysis 173

hydrophilic/hydrophobic patterned
oligoesters 389

350

]

information-containing
macromolecules
27,485, 490

initiators for continuous activator
regeneration (ICAR) 10

2,5,6,14, 15,

Index
ionic diblock nanosheets 209-211
irregular copolymer 6
isoeugenol 330
iterative synthesis 2, 3, 10, 13, 14, 27,
30, 31, 159-181, 187, 189, 190,
262-266, 309-312, 317, 380, 385,
391, 398, 485, 488, 495 see also
multi-step growth synthesis
iterative exponential growth (IEG+)
method 13,173, 186, 381

J

JandaJel resins 161

k

kinetics yielding Bernoulli chains 36

kinetics yielding Markov chains 3640

kinetics yielding non-Markovian chains
40

K48-tetraubiquitin 120

/

lactide monomers 451

ligase-catalyzed synthesis 58

light mediated copper polymerization
acrylic protocol 426
attributes 426
technique 426

linear-dendritic polymers

linear polypeptoids 189

3/-5'-linked phosphoramidate DNA

64

lipidated peptoids 206

lipid-like peptoids 210

Lipofectamine® 206

Lipofectin® 206

liquid phase peptide synthesis (LPPS)

strategies 118

liquid phase synthesis
[AB]+[CD] monomers
advantages of 165
heterogeneous reaction 164
oligonucleotides 164
oligoTEAs 168
P-3CR 166

329

165, 166
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living cationic polymerization 327
base-assisting living systems with
329
328-329

various metal halides
design of initiating systems
monomers 330-331
sequence-regulated functional
polymers see sequence-regulated
functional polymers
vinyl and cyclic monomers see vinyl
and cyclic monomers
lower critical solution temperature
(LCST) 427

lyotropic liquid crystals 438

m

macrocycle ring 170
macrocyclic compounds 294-295

maleic anhydride 11, 259, 301-304
mannose 231
mass spectrometry (MS) 15, 27, 163,
165, 197-198, 284, 336, 400, 419,
435, 439, 479-504
matrix-assisted laser desorption/
ionization (MALDI) 198, 261,
284, 305, 354, 419, 481, 484, 488,
498
m-dimethylstyrene (m-DMSSty) 483
mechanical power of sequence disorder
43-44
meso-lactide 291
messenger RNA (mRNA) 7, 8,50, 59,
60, 91, 100, 105
methionine functionalization 102
1-methoxy-2-methylpropylene oxide
(MOMPO) 344
methacrylamides 246
methacrylates 40, 128, 138, 240-242,
257, 266, 268-270, 304, 311, 313,
314, 328, 331, 335, 338, 355, 364,
369, 394, 422, 426, 452—454, 483,
491
adamantyl methacrylate 266
aminoethyl methacrylate 138
butyl methacrylate 138, 304
2-(diethylamino)ethyl methacrylate
243

2-gluconamidoethyl methacrylate
243
2-hydroxyethyl methacrylate
lauryl methacrylate 240
methyl methacrylate 40, 268, 304,
313, 331, 338, 355
poly(diethyleneglycol methacrylate)
242
poly(ethyleneglycol) methacrylate
335, 454
propargyl methacrylate 369
2,2,2-trifluoroethyl methacrylate
241
3-methylenecyclopentene 330
methylphosphonate-linked DNA 51
microstructure 6, 12, 15, 124, 234, 259,
290, 300, 307, 350, 352, 354, 359,
372, 436, 458, 465 see also
primary structure
miktoarm polymers 241
2/'-modified ribose moieties

311

54, 55
molecular machine 2,9, 170 see also
rotaxane
molecular properties
electronic/vibrational properties
439
monomer order
molecular ring 170
monomers
[AB]+[AB] type 162, 163
[AB]+[CD] type 163, 165, 166
bifunctional XY 13
distribution
alternating vs. random 453-454
gradient copolymers 454
tacticity 449-452
170

439

heterobifunctional

lactide 451

non-homopolymerizable 261

photoenol-diene 170

precision placement 454—458

sequence-programmed 272-274

multiblock copolymers 5,6,12,173,

262, 285, 287-288, 312-316, 337,
352, 366, 417-434, 436, 438,
446-448



CuBr/MegTren disproportionation
technique 427-429
Cu(0)-wire mediated RDRP approach

acrylic synthesis 423
star polymers 421, 422
technique 422
uses 422
light mediated copper
polymerization, attributes
424427

synthesis of 419
multicomponent polymerization (MCP)
5, 351, 364-369
multicomponent reactions (MCRs)
351, 364, 388
Biginelli three-component reaction
(Biginelli-3CR) 369
Passerini three-component reaction
(P-3CR) 166, 364, 366—367,
388, 394
Ugi four-component reaction
(UGI-4CR) 366
multivalent protein-carbohydrate
interactions 229
multi-vinyl monomer 270, 272
multi-wavelength anomalous dispersion
(MAD) 51

n
natural biopolymers
natural proteins 94
nitroxide mediated polymerization
(NMP) 10, 259, 300, 301, 484
N-methyl amino acids 59
N-methyl peptide 60
non-canonical amino acids
non-coding RNAs 7
non-enzymatic polymerization see also
enzyme-free methods
non-nucleic-acid polymers
nucleic acids  61-67
nonequilibrium thermodynamics 33
see also thermodynamics
non-ionic diblock copolypeptoids
207-209
non-natural nucleic acids
backbone-modified 50-52

186

9, 93, 140

67-71

Index

ligase-catalyzed syntheses of 58

nucleobase-modified 52-54

sugar-modified 54-57
non-natural polyphosphates 27
non-natural peptide, ribosomal

synthesis of 59-61

non-nucleic-acid polymers
norbornadiene 330

67-71

(oxa)norbornene based polymers 140

Novozym 435, 241

Nspe homopeptoids 202

N-substituted glycine polymers 138,
201

N-substituted maleimide 12, 234-235,

259-261, 301-309, 311, 312, 328,
359, 382, 441-442
nucleic acids 1, 2,7-9, 15, 27, 49-91,
127,168, 169, 175, 186, 206 See
also DNA and RNA
nucleic acid-templated synthesis
non-enzymatic polymerization
non-nucleic-acid polymers
non-natural nucleic acids
backbone-modified 50-52
ligase-catalyzed syntheses of 58
nucleobase-modified 52-54
sugar-modified 54-57
non-natural peptide, ribosomal
synthesis of 59-61
nucleobase-modified nucleic acids
52-54

67-71

(o]

oligo(alkoxyamine amide) 27, 166, 440

oligo(triazole amide) 27, 381, 382, 495

oligomonomers 312, 350

oligonucleotides 14, 19, 51-53, 55, 58,
96, 99, 134, 160, 161, 164, 165,
379, 380, 479, 481, 495 see also

DNA
solid-phase synthesis 160-161
oligopeptides 136, 379, 381-382, 385

see also peptides
based organic catalysts 134
solid-phase synthesis 118-120, 162
oligopeptoid—oligonucleotide conjugate
400
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oligothioetheramides 168, 386

3’'-O-methylribose 55, 56

one-bead-one-compound (OBOC)
combinatorial library method
197

one-pot sequential monomer addition
364

ordered supramolecular assemblies
206-208

orthogonal ligation techniques

overlap extension rolling circle
amplification (OERCA)

349
97,98

p

Passerini three-component reaction
(P-3CR) 166, 364, 366—367,
388, 394
support-free synthesis 172
P-3CR see Passerini three-component
reaction
p-dimethylsilylstyrene (p-DMSSty)
483
PEG-Attached PS (PAP) resin 121
pendant group transformation 266
pentablock copolymer 285-286, 427,
448
peptides 13, 14, 59, 93, 95, 100, 102,
106, 117-158, 160—165, 168, 170,
183-184, 187-189, 197-199,
202, 206, 207, 257, 262, 388, 417,
441, 465, 479, 481, 482, 485-4386,
500 see also oligopeptides,
polypeptides and proteins
peptide-array SPOT libraries 135
peptide-based binding domains 127
peptide-mimetic polymers 137, 140
peptide nucleic acid (PNA) 64
peptide—polymer conjugates 122-125
peptide/protein-polymer 380
peptide synthesis, solid-phase
118-120, 161
peptoids 2, 14, 60, 138, 160, 163, 165,
183-227, 381, 383, 385, 391, 397,
400, 441, 443, 445, 485, 486
antimicrobial and antifouling 206
backbone 202-205
cyclic 205

effect of bulky side chains 201-203
free-floating, two dimensional
peptoid nanosheets 211-214
ionic diblock nanosheets 209-211
lipidated 206
ordered supramolecular assemblies
206—-208
polymer of N-substituted glycine 60
potential therapeutics 199, 200
properties dominated by side chains
201
superhelices 207-209
periodic copolymers 1, 2,4-6,11-13,
33, 231, 259, 274, 281, 307,
349-377, 383, 436, 458, 482
phage display 125-130
2-phenyl-1,3,2-dioxaphospholane 342
phosphonomethyl-linked DNA 51, 52
phosphonomethyl-linked threose
nucleic acid (TNA) 51, 52
phosphoroselenoate-linked DNA/RNA
51
phosphorothioate-linked DNA/RNA
50, 51
photoenol-diene monomer 170
photo-triggered and thermally induced
reactions 395, 400
pH responsive multiblocks 424, 425
pH-responsive self-assemblies
243-245
m-conjugated polymers 350
PLGA polyester microparticles
PLGA-type copolymers 359
p-methoxystyrene 289
poly(2-alkyl-2-oxazoline)
poly(a-peptoid)s 485
poly(f-hydroxyalkanoate) 291
poly(dimethyl siloxane)—polyamide
copolymers 453
poly(ethylene oxide)-b-poly(p-
phenylene ethynylene) diblock
copolymer 484
poly(ethylene)-co-poly(ethylene-alt-
propylene) 447
poly(hydroxyethyl acrylate-co-octyl
acrylate-co-methyl acrylate)
448

359

483



poly(isoprene-b-styrene) 454
poly(lactic-co-glycolic acid)s (PLGAs)
11, 357, 439, 461
poly(lactide)s 451
poly(maleimide-alt-styrene) 459
poly(m-DMSSty-co-Sty) 483
poly(p-DMSSty-co-Sty) 483
poly(2-oxazoline) 124
poly(sarcosine) 124
poly(styrene-co-methyl methacrylate)
453
poly(styrene-g-oligo-oxyethylene
methacrylate)s 455
polyaddition via click reactions
359-362
polyalanine (polyA) 93
polyamide 350
polycaprolactone (PCL) 358
polycondensation 357-359
polyester 350
polyglutamine 93
polyglycols 483
polyhedral oligomeric silsesquioxanes
(POSS) 175
polyisoprene 314
polymerase-catalyzed syntheses
backbone-modified 50
nucleobase-modified 52-54
sugar-modified 54-57
polymersomes 238
polymer-polymer interactions vs.
polymer-solvent interactions
439
polymethacrylate 483
polymethacrylic acid 237

polyolefins 350, 352
polypeptide of cyclic N-alkyl amino
acids 60
polypeptoid analysis 197-198
polypeptoid synthesis
combinatorial library synthesis 197
polypeptoid analysis 197-198
solid-phase peptide synthesis (SPPS)
190-192

solid-phase peptoid synthesis 192
solid-phase submonomer synthesis
method 192-196

Index

solution polymerization method

189-190

polypropylenes (PP) 450

poly(vinyl alcohol) stereoblock
copolymers 332

polystyrene backbone folding 441, 442

polystyrene-co-divinylbenzene
(PS-DVB) 120, 161

polyurethanes (PUs), block dispersity
446

post-translational modifications (PTM)
93, 105, 106

precise/loose sequence control during
copolymerization 30

precision polyolefins 353

primary structure 6-8, 11, 13,17, 102,
184, 248, 257, 344, 356, 479, 480
see also microstructure

5'-to-3’ primer extension 64

proteins 1,2,7-9,15,17,19, 27, 29,
59,91-115, 117, 118, 120,
124-127, 140, 183, 185, 188, 199,
206, 213, 229, 230, 248, 250, 417,
435, 441, 443

protein synthesis using recombinant
elements (PURE) 59

PS-DVB see
polystyrene-co-divinylbenzene

q

quadrupole time of flight (Q-TOF) mass
spectrometer 480

r

radical addition—coupling
polymerization 362-363
radical polymerization 12

alternating AB sequence 301-305
gradient polymers 314
limonene 312

multiblock polymers 312, 313
oligomonomers 312

precisely controlled sequence at
monomer level 309-312

site-specific functionalization
307-309

tandem living polymerization
approach 315
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radical polymerization (contd.)
triblock polymers 314
well-defined cyclic multiblock
polymers 314
well-defined linear and star
multiblock polymers
reflectin 107
regiopure 1,4-polymer 331
repeat unit folding 249-251
repetitive protein polymers

312

chemo-enzymatic modification
101-103
design of 93-96
expression of 100
genetic synthesis of 96-100
incorporation of non-canonical
amino acids 104-105
post-translational modifications
105-106
resilin 94
restriction enzymes (RE) 98
reversible addition fragmentation chain
transfer (RAFT) 10, 237,
239-241, 243-246, 261, 263, 265,
266, 271, 300-305, 309-312, 314,
328, 330-332, 419, 427
reversible copolymerization 31
reversible deactivation radical
polymerization (RDRP) 418
ribonucleotides 53
ribosomal RNA (rRNA) 7
ribosomal synthesis 9, 59
ring-opening metathesis polymerization
(ROMP) 10, 140, 186, 258
alternating copolymerization
296-299
copolymerization 261
macrocyclic compounds 294-295
sequence-defined functionalities
299-300
substituted cyclooctene 292-294
ring opening polymerization (ROP)
10, 272, 290-292
ring polymer 336-337
rink amide polystyrene resins 192
RNA 1,7,8,19,49-57,59-61, 67,91,
100, 104, 105, 122, 134, 136, 140,

168, 185-186, 206, 257, 258, 383,
465 see also nucleic acids
messenger RNA 7, 8, 50, 59, 60, 91,
100, 105
short interfering RNA 51, 140, 168,
206, 383
transfer DNA 169
RNA polymerase 50
rotaxane 9,170,171
ruthenium-based catalysts 353
ruthenium-catalyzed living radical
polymerization 270

S
scanning tunneling microscopy 15, 16
selective point folding 249
4/ -selenodeoxyribose 55, 56
self-assembly based on electrostatic
interactions 245-248
self-assembly of glycopolymers
based on amphiphilicity 238-242
based on electrostatic interactions
245-248
pH-responsive self-assemblies
243-245
temperature-triggered self-assemblies
242-243
sequence comparison study category
438-439
sequence-controlled functional
polymers (SCFPs) 362
sequence-controlled glycopolymers
sequence-defined glycooligomers
231-234
via orthogonal reactions 327-238
via time-regulated additions
234-235
via time-regulated chain extensions
235-237
sequence-controlled (SC) multiblock
copolymers
acrylamide CuBr/Me,Tren
disproportionation technique
427
acrylic
Cu(0)-wire mediated RDRP
approach 420-424



light mediated copper
polymerization 424427
chronological development of 420
synthesis of 419
sequence-controlled polymers (SCPs)
4,5,27,350
characterization of 15-17,
28-30
definition 4
materials science impact 17-19
sequence-defined biopolymers 3
sequence regulation
bio-inspired 8-9
biopolymer 7
synthetic polymerization 9
biopolymers 1,3
glycooligomers 231-234
nucleic acids 7

nucleobase-containg oligomers 387
properties 437-438
sequence-defined polymers 4,5

biomimetics 485-490

biopolymers 1,3

definition 4

glycooligomers 231-234

information storage 490-498

nucleobase-containg oligomers 387

oligo(alkoxyamine amide) 27, 166,
440

oligo(triazole amide) 27, 381, 382,
495

oligonucleotides 14, 19, 51-53, 55,

58, 96, 99, 134, 160, 161, 164,
165, 379, 380, 479, 481, 495 see
also DNA
oligopeptides 136, 379, 381-382,
385 see also peptides
peptoids 2, 14, 60, 138, 160, 163,
165, 183-227, 381, 383, 385, 391,
397, 400, 441, 443, 445, 485, 486
properties 437-438
polyurethanes 491
oligo(thioetheramide)s 486
sequence disorder effect on ceiling and
floor temperatures 40-43
sequence-encoded macrocycles 27
sequence regulation

Index

bio-inspired 8-9
biopolymers
nucleic acids 7
proteins 7
synthetic polymerization 9
sequence-specific protein polymers vs.
current synthetic polymers 92
sequence substituted polyacetylene
284
sequencing
definition 6
nanopore sequencing 15
scanning tunneling microscopy 15
tandem mass spectrometry 15,27,
163, 164, 198, 479-504
sequenced-determined bottlebrush

polymers 284
SERS-active nano-identifiers (SERS ID)
133

(S)-glycerol nucleic acid 55, 57
Shannon entropy of information theory
29
short interfering RNA (siRNA) 51,
140, 168, 206, 383
side-chain sequence 458
silk-based biomaterials 94
single-chain polymeric nanoparticles
(SCPNs) 445
repeat unit folding 249-251
selective point folding 249
well-defined synthetic polymers
257
single monomer insertion 10, 12, 13,
289, 310, 311, 417
size exclusion chromatography (SEC)
2,15, 166, 173, 263, 264, 419, 435
solid-phase glycopolymer synthesis
250
solid-phase peptide synthesis (SPPS)
190-192
automated preparation 122
combinatorial peptide-libraries 134
cross-linked polystyrene-based resins

120
cyclopeptides 135
diaminoacids 135
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solid-phase peptide synthesis (SPPS)
(contd.)
dynamic covalent (pseudo)peptide
libraries 136
enzymes 134
fluorene-based C-terminal protecting
group 121
ESPE 122
history of 118-120
identification of functional sequences
125
oligopeptide based organic catalysts
134
organic biocatalysts
PAP resin 121
peptide-array SPOT libraries
peptide—polymer conjugates
122-125
phage display 125-130
poly(styrene-co-1,4-divinylbenzene)
resins 120
pronounced hydrophobicity 120
screening strategies 117
sequence—properties relationships
136-137
sequence to synthetic precision
polymer platforms 137-140
solubility issues 121
split-and-mix and SPOT synthesis
130-134
split-and-mix libraries 134
solid-phase peptoid synthesis 192
solid-phase submonomer synthesis
method 192-196
solid-phase synthesis

134

135

[AB]+[AB] type monomers 162

[AB]+[CD] type 163

advantage of 161

oligonucleotides 161

PEGA 162

peptides 161

PS-DVB 161

TZPs 164

solution polymerization method
189-190

solution-phase properties 462

aggregation 444-445

folding 441-443
recognition 443-444
Sortase A 103
spider silk 94
split-and-mix and SPOT synthesis
130-134
split-and-mix libraries 134
Spy-Tag and Spy-Catcher system 103
submonomer strategy 14, 189,
192-196
sugar-modified nucleic acids 54
star multiblock synthesis 424, 425
statistical (random) copolymers 281
step-growth polymerizations 2, 9-11,
61, 96, 103, 160, 272, 349-377,
418
atom-transfer radical coupling 355
ADMET 10,11, 272, 352, 455
bifunctional monomers 11, 13
multicomponent polymerizations
364
polyaddition via click reaction 359
stimuli-responsive polymers 335
structurally asymmetric dibromide
monomer 356
structurally symmetric a, @-diene
oligomonomer 354
11, 12, 120, 234, 257, 259, 271,
274, 282-284, 287, 293, 301-304,
307-314, 316, 327, 355, 357, 382,
383, 422, 447, 448, 453—-455, 458,
483, 484
styrene-isoprene multiblock copolymers
447
styrene-methyl methacrylate (SM)
styrenic copolymers 483
3-substituted cis-cyclooctene (cis-COE)
293
substituted cyclooctene 292, 294
supplemental activator and reducing
agent (SARA) 10
syndiotactic polymers 290, 291
poly(beta-hydroxybutyrate) 291
poly(lactic acid) 290
synthetic mimics of antimicrobial
peptides (SMAMPs) 138
synthetic polymerization methods

styrene

453



chain-growth polymerizations 2-4,
9-13, 138, 160, 234, 237,
249-251, 257-279, 281-325

multistep-growth polymerizations,
10, 13—14 see also iterative
synthesis

step-growth polymerizations 2,
9-11, 61, 96, 103, 160, 272,
349-377,418

t

tacticity
function of 452
lactide monomers 451
poly(lactic acid) 452
poly(lactide) 451
polypropylenes (PP) 450
property 452

tandem living polymerization approach

315

tandem mass spectrometry 15, 164
biomimetics 485-490
information storage 490-498
limitation 479
primary structure of copolymers

479
principle 480-482
proteomics 479

t-butyloxycarbonyl (Boc) 118
telechelic copolymers 283
telechelic multiblocks 424, 425
telechelic oligomonomers 350
template synthesis 2, 7-9, 27, 28,
30-31, 44—45, 49-90, 98,
168-170, 257, 267-270, 282, 304,
305, 307, 311-312, 317, 333, 397
DNA-templated synthesis 2,9,
49-90, 169 see also nucleic-acid
templated synthesis
generalities 30-31
molecular machine
rotaxane 171
template inimer 269
template initiator 13, 268, 311-312
thermodynamics 35
terpolymerization 341-344
tetrablock copolymers 285, 286, 287

2,9,170

Index
tetrahydroindene (THI) 330
thermodynamics
depolymerization 35
free copolymerization 34, 35
template-directed copolymerization
35
thermosensitive block and graft
copolymers 332
thermosensitive diblock copolymers
332
1-thio-f#-D-glucose tetraacetate 235
4/-thiodeoxyribose 55, 56
thiolactone chemistry 164, 239, 364,
369, 385-397, 400
thiol-ene chemistry 11, 166, 168, 175,
231, 242, 249, 357, 359-361, 366,
385-397
thiol-yne chemistry 249, 357, 361, 362
threose 55, 56
transacylation reaction 170
transfer RNA (tRNA) 7, 8, 50, 59, 60,
73,104
triazine-based polymers (TZPs)
488
triazoles 359, 386
triblock copolymers 12, 235, 237, 243,
245-246, 248, 285-288,
302-303, 314, 330, 332, 422, 423,
427, 441, 443, 445, 448, 483
T7 RNA polymerase 54, 55
tyrosinase 129

164,

u

Ugi four-component reaction
(UGI-4CR) 366

uncharged amphiphilic diblock
copolypeptoids 207

unimolecular block copolymers 389

2-ureidopyrimidinone (UPy) 445

"4
vascular endothelial growth factor
(VEGF) 54

w

Watson—Crick pairs 53, 54
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