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and Junji Sakamoto.
 2012 Wiley-VCH Verlag GmbH & Co. KGaA. Published 2012 by Wiley-VCH Verlag GmbH & Co. KGaA.



1162 Index

acyclic diyne metathesis macrocyclization
(ADIMAC) 136, 144, 145
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1113–1114
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294–297
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dendronized polymers 268, 275, 282,

952–954, 1131–1133
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746–747
– – macroscopic kinetics 747–750
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– – molecular absorption and radical capture
754–756
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756–758
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750–753
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– – particle formation 759–765
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678–681
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685–686
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681–683
– polyesters 686
– – enzymatic synthesis of functional

materials of 691–695
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– – ring-opening polymerization to

689–691
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ε-CL 689, 694
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589–591
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copolymers 589
ethylene glycol dimethacrylate
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2,4-bis(2-ethylhexylureido)toluene

(EHUT) 1066
exact graft copolymer 111, 112, 113, 114
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– supramolecular graft copolymers
595–596
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f
Fischer carbenes 974
Flory–Fox equation 724
Flory–Huggins theory 762
flow-focusing device 423
fluorescence-activated cell sorting

(FACS) 453
focal units 709
foldamers 235, 654, 657. See also abiotic

foldamers
folding hydrazides 249
Fourier transform-infrared (FTIR)

spectroscopy 458, 681
functional capping agent, synthesis using

793–796
functional initiator method 786–788,

792–793
functionalization. See click chemistry
functionalized particles 452
functionalized polyethylenes 588–589
– linear ethylene/acrylic acid copolymers

589–591
– linear ethylene/vinyl ether copolymers

589
– phosphonic acid-functionalized

polyethylenes 591–592
functional monomers 604–608
functional polymers 86, 100, 110
– conjugated polymers 593–595
– latent reactive polycarbosilane and

polycarbosiloxane elastomers 592–593
functional terminator method 788–790
fused dicyclic polymers 534–535
fused tricyclic polymers 538

g
γ -cyclodextrin 1119, 1121, 1125
gas/liquid and liquid/liquid interfaces,

polymerization at 860, 862–870
gel permeation chromatography (GPC)

analysis 145, 173, 287, 288, 323, 352, 358,
398, 498, 501, 504, 517, 522, 633, 639, 641,
642, 786, 940, 954, 1125, 1135

generations 943
Gilch synthesis 904–916
Glaser coupling reaction 468
Gouy–Chapman theory 767
gradient polymer elution chromatography

(GPEC) 938
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graft copolymers 111–115, 930–935
grafting-from strategy 264, 265, 281–283,

809, 953, 1144–1148
– polyinitiator backbone
– – composition 283–285
grafting-onto strategy 264, 265, 277, 809,

931–935, 955
– grafting from strategy and 291
– side-chain attachment by click chemistry

279–281
– side-chain attachment by nucleophilic

substitution 278–279
grafting-through strategy 264, 265, 953
– copolymerization by 272
– – block-type brushes by sequential

polymerization 276–277
– – comb-shaped polymers by

copolymerization with small
monomers 274–276

– – statistical, gradient, and alternating
copolymerizations 272, 274

– grafting from strategy and 291–292
– homopolymerization, of

macromonomers 266
– – anionic polymerization 270–272
– – controlled/living radical

polymerization 270
– – free radical polymerization 266–270
grafting-to route 1148–1150
graphene 841, 842, 843, 845, 856, 871
– nanoribbons and nanographenes

386–399
grazing incidence X-ray diffraction (GIXD)

202, 204, 205
Grignard metathesis (GRIM) method 160,

179, 180, 181, 184, 185, 186, 189, 190
Grubbs- and Grubbs–Hoveyda-type initiators

553–556
– pseudo-halide derivatives of 556–559
Grubbs metathesis catalyst 355, 356

h
halo-and related monomers 646
Hansen–Ugelstad–Fitch–Tsai (HUFT)

theory 761
hb polymers
– molar mass separation and detection

721–726
– polydispersity multidimensionality

726–731
– separation techniques for 720–721
– size determination and scaling parameters

of 731–734
helical aromatic amides

– design principle 241
– general synthesis 241
– representative examples 241–245
helical aromatic hydrazides
– design principle 248
– synthesis 248–249
helical aromatic ureas
– design principle 245
– general synthesis 246
– representative examples 248
helical oligomers 237
heterocyclic foldamers 249
– design principle 249, 251
– representative examples 251–257
heterogeneous nucleation 759, 763
heterograft brush copolymers 284
heteromultifunctional dendrimers 1037,

1043, 1044–1047, 1048
heterophase polymerizations 458,

459, 462
Hevea brasiliensis tree 741
hexa-peri-hexabenzocoronenes (HBCs) and

related systems 377–386
high-performance liquid chromatography

(HPLC) 630
homogeneous nucleation 759
homogeneous single-center
– cocatalysts 60–63
– metallocenes 44–46
– molecular catalysts 44
– stereochemical microstructure analysis

54–60
– stereocontrol 46–54
homopolymers 283–284, 1134–1141
Horner–Emmons-PPVs 902
horseradish peroxidase (HRP) 678, 682,

683, 684, 685
hybrid nanomaterials 306
hydrogen-bonded polymers 1064,

1066–1068, 1079
hydrogen dihexadecyl phosphate

(HDHP) 864
hydrophobic polymers 761, 1119–1120
hyperbranched macromolecules 950–952
hyperbranched polymers 701–702
– chain-growth approaches 705–708
– characterization aspects 708
– – degree of branching determination

715–720
– – substructures, degree of branching,

and structure formation 708–715
– hb polymers, separation techniques for

720–721
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– – molar mass separation and detection
721–726

– – polydispersity multidimensionality
726–731

– size determination and scaling parameters
of hb polymers 731–734

– step-growth approaches 703–705
– synthetic methodologies 702

i
imidazolium 996
inclusion polymerization 1012–1013
indene 784–785
inductively coupled plasma mass

spectrometry (ICP-MS), laser ablation
637, 638

industrial perspective 7
– synthesis 13–22
– synthetic polymer chemist 8–11
– new polymer synthesis 11–13
inimer 950
inorganic hosts, polymer synthesis in
– in mesoporous materials

1014–1017
– in microporous zeolites 1013–1014
in-reactor blending 19
interfacial polyreaction, for nanocapsule

formation 465
internal donor 32
International Union of Pure and Applied

Chemistry (IUPAC) 562
ionic liquids 680
ionic polymerizations 459–462
ionic polymers 1121–1125
isobutylene 780–781
isodesmic polymerizations 1060
isoprene 81, 87, 89, 107, 112
isotactic oligomers
– generated within monolayers at air–water

interface 202–207
isotactic oligopeptides
– generation via polymerization in racemic

crystals 213–214
– – (RS)-PheNCA 214–219
– – (RS)-ValNCA and (RS)-LeuNCA

219–221
– from racemic thioesters of DL-Leu and

DL-Val 226–229
– from racemic ValNCA and LeuNCA

polymerization in aqueous solution
222–224

isotactic polypropylene (iPP) 27, 36, 37–39,
42, 43, 48, 59

isothiocyanates 983

k
kinetics 604, 745, 746–750, 751, 752, 754,

757, 758, 759, 762, 769
Kuhn–Mark–Houwink–Sakurada (KMHS)

relationship 732, 734
Kumada catalyst transfer polycondensation

164
Kumada cross-coupling 157–158, 158
– polythiophenes by 158–165
– – catalyst influence on regioregularity

174
– – end group modification 186–188
– – initiation and catalyst transfer

propagation 165–172
– – mechanistic studies 172–174
– – non-thiophene monomers 184–186
– – thiophene-based monomers 174–184

l
laccase 680, 685
laccol 685
lactones, of mechanism on lipase-catalyzed

ring-opening polymerization 690
ladder polymers 654, 656
laser scanning microscopy (LSM) 453
lateral growth 854
layered monomer assemblies,

polymerization in 873–875
layered templates, polymerization in

870–873
Lewis acid-catalyzed oxidative (Scholl

reaction) 375–377
– hexa-peri-hexabenzocoronenes (HBCs) and

related systems 377–386
– nanographenes and graphene nanoribbons

386–399
ligases 1089, 1091–1093, 1105, 1106, 1107,

1108
ligation protocols 618–623
lignophenols 683
linear diblock copolymers 796–799
linear polycatenanes 489–490
linear triblock copolymers
– synthesis using coupling agents 800–801
– synthesis using difunctional initiators

799–800
liposomes 19–20
living anionic polymerization. See anionic

polymerization
living cationic polymerization
– additives in 779–780
– α-methylstyrene (αMeSt) 784
– – and anionic ring-opening polymerization

combination 805–807
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living cationic polymerization (contd.)

– β-pinene 781–782
– functional polymers by 786–790
– indene 784–785
– isobutylene 780–781
– mechanistic and kinetic details of

776–778
– monomers and initiating systems

778–779
– p-chlorostyrene (p-ClSt) 783
– p-methoxystyrene (p-MeOSt) 783–784
– p-methylstyrene (p-MeSt) 782–783
– and radical polymerization combination

807–808
– styrene 782
– 2,4,6-trimethylstyrene (TMeSt) 783
– N-vinylcarbazol 785
– vinyl ethers 785–786
living polymerization 316, 320, 329, 330,

338, 342
living ROMP 561–562
– alternating copolymerizations 572–573
– applications in materials science 579
– with Grubbs and Grubbs–Hoveyda-type

initiators 566–568
– of high-and low-ring-strain monomers

568, 569
– in ionic liquids 577–579
– mechanistic investigations 570, 572
– with M(NR)(CHCR′)(OR′′)2-type Schrock

initiators 563–566
– polymerization mechanism changes 573,

575, 576
– special features of selected Ru-based

initiators 568
– stereoselective and regioselective 570, 571
– in water 577
long-chain branching (LCB) 43
lower critical solution temperature (LCST)

928, 932, 936, 957, 1152

m
M(NR)(CHCR′)(OR)(X)-type Schrock

initiators (X = Pyrrolide, 2,5-Me-Pyrrolide)
552–553

M(NR)(CHCR′)(OR′′)2-type Schrock
initiators 563–566

M(NR)(CHCR′)(OR′′)2-type Schrock
initiators (M = Mo, W) 551–552

macrocycles 143–146, 148
– macrocycle equilibrium between 146
– polymers 954–959
macromonomers 694, 792, 825, 1133–1144
– multifunctional linking agents 825–827

– synthesis using functional capping agent
793–796

– synthesis using functional initiator
792–793

main-chain poly[2]catenanes 490, 492–508
main-chain polyrotaxanes 1114–1116
manacle-isomer 534
matrix-assisted laser

desorption/ionization-time of flight
(MALDI-TOF) mass spectra 203, 206,
215, 221, 223, 225, 227, 228, 230, 356, 478,
522, 539, 541, 542, 629, 630, 638, 726, 726,
945, 956

McCullough method 159–160
mechanistic transformation, indirect 321
mesoporous materials, polymerization in

1014
– controlled polymerizations 1014
– polymer nanocomposites 1014–1016
– templates and 1016–1017
metal-catalyzed polymerizations 458–459
metallocenes 44–46
‘‘metal-template’’ approach 857
methacrylate derivatives 90–94
methyl aluminoxane (MAO) 46, 60
methyl methacrylate (MMA) 83, 107, 108,

274
2-methyl-7-methylene-1,5-dithiacyclooctane

(MDTO) 963, 964
2-methyl-2-oxazoline (MeOZO) 331–332
methylpyridinium 1123
methyl vinyl ether (MVE) 291
Metton 579
micellar nucleation 760
microgels 442
micro-reactors polymerization 421–423
– droplet formation 423–425
– reactions with excess heat production 425
– – anionic polymerization 426–430
– – cationic polymerization 430–431
– – chain growth polymerization 426
– – radical polymerization 431–433
– – step growth polymerization 425–426
– scaling-up 444–446
– uniform particle formation 433
– – monodisperse polymer particles

continuous production 435–444
– – by precipitation/dispersion

polymerization 434–435
microwave and technical-scale microreactor

applications 649–651
miktoarm and heteroarm stars 821
miniemulsion polymerization 449–450
– controlled radical polymerization 457
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– enzymatic polymerization 466–467
– ionic polymerizations 459–462
– metal-catalyzed polymerizations

458–459
– new synthetic approaches in
– – coupling reactions 468
– – particles from coordination polymers

469
– – ring-opening polymerization of

benzoxazine monomers 468–469
– oxidative polymerization 467–468
– polyaddition 462–466
– polycondensation 466
– for polymer nanoparticle formation 451
– radiation-induced polymerization

457–458
– radical polymerization 450–457
modular design 614
molar mass 9, 701, 704, 707, 708, 720–726,

721, 732
– distribution effects 16–19
molecular architecture 9
molecular biology techniques 1089
– DNA block copolymers and DNA networks

generated by polymerase chain reaction
1093–1100

– DNA hydrogels mediated by DNA ligases
action 1091–1093

– DNA–synthetic polymer hybrids with DNA
polymerases 1100–1104

– plasmids and catenated nucleic acid
architectures from circular DA
molecules 1104–1108

molecular brush. See cylindrical polymer
brushes

molecular charm bracelets 957
molecular objects 1132, 1148. See also

dendronized polymers
molecular sheet 841, 843, 845
molecular shuttle 1122
molecular weight control 84, 86, 90, 91, 92,

122, 123
molecular weight distributions (MWDs) 33,

782, 793
– and branching 43–44
monodisperse polymers 943
monomers 862, 863, 947, 963. See also

individual entries
– branched 945, 947
– chemical structures of 877, 883, 885
– copolymerization of 452
– and initiating systems 778–779
Morton–Kaizerman–Altier (MKA equation)

752

Mortreux catalyst system 140, 141, 148
– copolymers generated with 142
move–connect–prove approach 1154, 1155
Mucor miehei 686
multiangle laser light-scattering (MALLS)

723, 724, 725–726, 1143, 1146
multiblock copolymers 109
multicompartment cylinders (MCCs) 294,

295, 307
multicyclic polymers 531–533
– dicyclic polymers 534
– – bridged polymers 537
– – fused polymers 534–535
– – spiro polymers 535–537
– oligocyclic polymers 543–544
– ring polymer with branches (tadpoles)

533–534
– tricyclic and tetracyclic polymers

537–538
– – bridged tricyclic polymers 538–543
– – fused tricyclic polymers 538
– – spiro 543
multifunctional initiators 827–829, 828
multifunctional linking agents 825–827
multiple modular micro-reactor 445
multiscale modeling 742

n
nanocomposites, polymer 1014–1016
nanographenes and graphene nanoribbons

386–399
nanospace 1018, 1023
nanowires 302, 303, 304, 305, 306–308
narrow molecular weight distribution 84,

86, 92, 96, 97, 98, 99, 100, 116, 122
near edge X-ray absorption fine structure

(NEXAFS) spectroscopy 410
neutral and charged multiarm star polymers

821
N-heterocyclic carbenes (NHCs) 975, 987,

989, 999, 1001
– as condensation polymerization catalysts

(type 3) 996–997
– as group-transfer catalysts (type 3)

994–996
– as monomers for polymerizations (type 1)

979–986
– polymerization catalysts derived from

(type 3) 1005–1006
– as ring-opening polymerization catalysts

(type 3) 991–994
– variations 556
nickel 475, 476, 478, 479, 480–481
9◦Nm polymerase 1104
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N-isopropylacrylamide (NIPAM) 94
nitronaphthalene method 402
nitroxide-mediated radical polymerization

(NMRP) 318, 321, 326, 328, 340, 342
non-thiophene monomers 184–186
nuclear magnetic resonance (NMR)

spectroscopy 461, 539, 540
nucleases 1090, 1093, 1095, 1108, 1109
nucleophilicity 779–780
N-vinylcarbazol 785
1,8-octanediol 694

o
olefins coordination polymerization 25–30
– coordination polymerization
– – chain termination 40–43
– – Cossee–Arlman mechanism 34–35, 39
– – molecular weight distributions and

branching 43–44
– – regiocontrol 39–40
– – stereocontrol 35–39
– – Ziegler–Natta catalysts 30–34
– homogeneous single-center
– – cocatalysts 60–63
– – metallocenes 44–46
– – molecular catalysts 44
– – stereochemical microstructure analysis

54–60
– – stereocontrol 46–54
oligoanthranilamides 245, 246
oligoaryl-dicarboxamides 241, 243–244,

243
oligoaryl ureas 248
oligobenzoyl ureas 248
oligocyclic polymers 543–544
oligodeoxynucleotides (ODNs) 1090, 1095,

1107
oligoheterocyclic ureas 248
oligohydrazides 248, 250
oligoindoles 257
oligo(meta-phenylene ethynylene)s (OmPEs)

238–240
oligonaphthyridine-pyrimidines 253, 255
oligopyridine-dicarboxamides 245, 247
oligopyridine-pyridazines 253, 254
oligopyridine-pyrimidines 251–253
oligoquinoline-dicarboxamides 244–245
oligo(ortho-phenylene ethynylene)s (OoPEs)

240
one-pot synthesis 932, 934, 937, 950, 1032,

1046–1047
one-step polymerization approach 490
organic hosts 1011–1012
– polymerizability 1012

– polymer structure control 1013
organic–inorganic hybrid hosts

1017–1018
– polymerization in PCP nanochannels

1018–1019
– polymerization in PCP one-dimensional

channels 1019–1023
– polymer synthesis in higher-dimensional

channels of PCPs 1023–1025
organic light-emitting diodes (OLEDs) 637,

651, 914
organocobalt 68, 77
organometallic polymer 979, 980, 981, 982,

984
orthogonal growth, of dendrimers

1036–1037
O-trimethylsilyl-N-isopropylacrylamide

(O-TMS-NIPAM) 94
oxidative coupling 678–681
oxidative photocyclization (Mallory reaction)

406–409
oxidative polymerization 467–468
oxyacids 688
[2.2]paracyclophane 905–906, 907, 908,

910, 916
p-chlorostyrene (p-ClSt) 783

p
pegylation 1090
pendant functionality, polymers with

928–930
Pentem 579
periodic network 848, 852, 857, 861, 867,

868
persistence length 1154
persistent carbenes 974
persistent radical effect (PRE) 68
perylene diimides 400
perylene monoimide 401
phenanthroline-based poly[2]catenanes

501–504
phenolic polymer enzymatic synthesis 678
– enzymatic curing of biopolymers

683–684
– enzymatic oxidative polymerization

678–681
– enzymatic preparation of coatings

685–686
– functional polymer enzymatic synthesis

681–683
phenylene ethynylene foldamers
– design principle 237
– general synthesis 237–238
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– oligo(ortho-phenylene ethynylene)s
(OoPEs) 240

– representative examples 238–240
phenyl vinyl sulfoxide 99
phosphaalkene, anionic polymerization of

101
phosphonic acid-functionalized

polyethylenes 591–592
photochemical activation 560–561
photoirradiation, polyrotaxanes preparation

by 1125
π -complex 164
π -conjugated polymers 1121
π -polymer 110
plasmids and catenated nucleic acid

architectures, from circular DA molecules
1104–1108

p-methoxystyrene (p-MeOSt) 783–784
p-methylstyrene (p-MeSt) 782–783
Poisson–Boltzmann equation 767
polyacetylene synthesis, by thermal

degradation 100
poly(acrylic acid) (PAA) 834
polyaddition 462–466
poly(alkyl isocyanate)s 100
poly(3-alkyl)thiophene (P3AT) 156
polyamides and polyurethanes 1120
poly(amidoamine) (PAMAM) dendrimer

863–864
polyarylenes 628, 637, 639
polycarbosilane and polycarbosiloxane

elastomers, latent reactive 592–593
polycatenanes 487–488
– catenane structures in polymer networks

521–524
– classes of 488–489
– main-chain
– – linear polycatenanes 489–490
– – main-chain poly[2]catenanes 490,

492–508
– polymeric catenanes 515–521
– properties of 525–526
– side-chain 508, 510–515
poly(chloroethyl vinyl ether) (PCEVE) 278
polycondensation 466
polycyclic aromatic hydrocarbons (PAHs)

386–399, 409
– versatile synthesis of triangle-shaped 390
– with zigzag peripheries 389
poly(cyclooctene) (Vestenamer 8012)

579
polydispersity 16, 138, 1149
– index (PDI) 567, 648, 940, 1142
– multidimensionality 726–731

polyesters 686
– enzymatic synthesis of functional materials

of 691–695
– polycondensation of dicarboxylic acid

derivatives and glycols to 686–689
– ring-opening polymerization to 689–691
poly(ε-caprolactone)s (PCLs) 834, 940
polyethylene 16, 26
poly(ethylene glycol) (PEG) 681, 1116, 1117
poly(ethylene oxide) (PEO) 317, 323, 324,

331, 823, 832–834
poly(3-hexyl)thiophene (P3HT) 156, 157,

162, 163, 166, 167, 169, 170, 173, 188, 189,
190

poly(2-hydroxyethyl methacrylate) (PHEMA)
279, 286, 288, 290, 291, 932

polyion complex micelles 1090
polyisobutylene (PIB) 328, 777, 780–781,

787, 789, 794, 795, 800
poly(macromonomer) 112
polymerase chain reaction (PCN), DNA block

copolymers and DNA networks generated
by 1093–1100

polymer brushes 809
polymer chain-end control 37
polymer colloids 449, 450, 467
polymeric catenanes 515–521
polymeric cylinders from self-assembly, as

template 306–308
polymer macrocycles 351, 352, 357, 364,

366, 369
polymer networks 959–964
polymer particle 759
polymersomes 20–21
poly([2-(methacryloyloxy)ethyl]

trimethylammonium iodide) (PMETAI)
298

poly(methyl methacrylate) (PMMA) polymers
91, 112, 116, 122, 123, 274, 295, 871, 932,
1022

poly(m,p-phenylene)s and kinked
polyarylenes 654–661

poly(N-isopropylacrylamide) (PNIPAM) 94,
928, 957, 959

poly(norborn-2-ene) (Norsorex) 579
polyolefin 18, 25, 27–30, 33, 42–44, 54,

588, 589, 590, 591, 592
poly(oligo(ethylene glycol) methyl ether

methacrylate) (POEGMA) 291, 304, 306
polyols 692
poly(oxy-2,6-dimethyl-1,4-phenylene)

poly(phenylene oxide) (PPO) 682, 683
poly(phenylene ethynylene)s (PPEs) 136
– via ADIMET 138–143
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polyphenylene-related polymers with
integrated heteroatoms 661–664

poly(phenylene vinylene)s (PPVs) 901–902
– chain-growth syntheses of 902
– – Gilch synthesis 904–916
– – nanoparticles 595
– – sulfinyl and sulfonyl routes 903–904
– – Wessling synthesis 902–903
– step-growth syntheses of 902
poly(p-phenylene) (PPP) 627, 651–654, 655
poly(phenyl vinyl sulfoxide) 110
polypropylene 26, 27, 36, 37–39, 42, 43, 53
polyrotaxanes. See cyclodextrin-based

polyrotaxanes
polystyrene cyclization 360, 362
polytetrahydrofuran (PTHF) 326, 327, 521
polythioesters, lipase-catalyzed synthesis of

688
polythiophenes 155–157
– copolymers
– – block copolymers 190–193
– – random and alternating 188–189
– by Kumada cross-coupling 158–165
– – catalyst influence on regioregularity

174
– – end group modification 186–188
– – initiation and catalyst transfer

propagation 165–172
– – mechanistic studies 172–174
– – non-thiophene monomers 184–186
– – thiophene-based monomers 174–184
polyurethanes 462, 463
poly(vinylferrocene) 100
porcine pancreatic lipase (PPL) 689, 692
porous coordination polymers (PCPs) 1017
– nanochannels and polymerizations

1018–1019
– one-dimensional channels and

polymerizations 1019
– – polymerizability and molecular weight

1019–1020
– – reaction sites control 1020–1021
– – stereocontrols 1021–1023
– polymer synthesis in higher-dimensional

channels of 1023
– – layered polymer 1023–1024
– – porous polymer 1024–1025
porphyrin 864
positive-type photoresist systems 681
Potts method 251–252, 253
precipitation nucleation 761
prepolymers 463
protective strategy 85, 86, 92, 93
protodeboronation 637

Pseudomonas aeruginosa 986
Pseudomonas fluorescens 688
pseudorotaxane 489
Pycnoporus coccineus (PCL) 680
Pyrococcus woesei 1104

q
quasi-living polymerization 163
quaterrylene diimides 401

r
racemic β-sheets in α-amino-acids in

aqueous solutions 224–226
radiation-induced polymerization 457–458
radical chain polymerization 903, 904, 908,

909, 910–911, 913
radical desorption
– effective 757
– equilibrium 756–757
– net 757
– simple 756
radical polymerization 431, 450–457
– controlled 432–433, 457
– solution free 431–432
radical polymerization kinetics 746–747
– average number of radicals per particle
– – molecular absorption and radical capture

754–756
– – molecular desorption and radical exit

756–758
– macroscopic kinetics 747–750
– monomer concentration inside particles

750–753
– number of particles
– – particle aggregation 765–770
– – particle formation 759–765
random and alternating copolymers

188–189
random and gradient copolymers 284–285
reactive polyesters 694
redispersion microreactor 650
regiochemical isomers, by 3-alkylthiophene

polymerization 156
repetitive oligomers 253
reversed-phase chromatography (RPC) 534
reversible addition-fragmentation

polymerization (RAFT) 318, 324–325,
328, 356, 362, 363, 368, 457, 601–602, 827,
937, 959

– hetero-Diels–Alder (RAFT-HDA) approach
619, 621

– sequential design
– – block copolymers 608–614
– – end-group chemistry 615–618
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– – functional monomers 604–608
– – ligation protocols 618–623
– – modular design 614
– – molecular weight range 602–604
reversible-termination (RT) mechanism 68
rigid-rod polymers 849
ring-chain equilibrium mechanism 1060
ring closure 359, 367
ring-expansion approach 364–369
ring-expansion metathesis polymerization

(REMP) 366, 367, 1144
ring-opening metathesis polymerization

(ROMP) 271, 276, 333, 334–335, 341,
459, 547–548, 957, 998, 999, 1000, 1142

– latent initiators of 559
– – photochemical activation 560–561
– – thermal activation 559–560
– living 561–562
– – alternating copolymerizations 572–573
– – applications in material science 579
– – with Grubbs and Grubbs–Hoveyda-type

initiators 566–568
– – of high-and low-ring-strain monomers

568, 569
– – in ionic liquids 577–579
– – mechanistic investigations 570, 572
– – with M(NR)(CHCR′)(OR′′)2-type Schrock

initiators 563–566
– – polymerization mechanism changes

573, 575, 576
– – special features of selected Ru-based

initiators 568
– – stereoselective and regioselective 570,

571
– – in water 577
– well-defined transition metal-based

initiators for 548, 550
– – Grubbs- and Grubbs–Hoveyda-type

initiators 553–556
– – M(NR)(CHCR′)(OR)(X)-type Schrock

initiators (X = Pyrrolide,
2,5-Me-Pyrrolide) 552–553

– – M(NR)(CHCR′)(OR′′)2-type Schrock
initiators (M = Mo, W) 551–552

– – N-heterocyclic carbene variations 556
– – pseudo-halide derivatives of Grubbs- and

Grubbs–Hoveyda initiators 556–559
ring-opening polymerization (ROP) 96,

97, 468–469, 689–691, 991–994,
1004–1005

ring polymer with branches (tadpoles)
533–534

ring walk mechanism 165, 170, 172

rotaxanes, containing cyclodextrins
1113–1114

rylene diimides 400

s
scanning electron microscopy (SEM) 872,

1023, 1148
scanning force microscopy (SFM) 1097,

1098
scanning tunneling microscopy (STM) 864,

878, 879, 881, 882, 883
Schrock carbenes 974
Schrock catalysts 551
Schrock tungsten alkylidyne 137
selective polymerization 682, 691, 692, 693,

695
self-assembled monolayer (SAM) 844, 875
self-assembly 1057, 1067, 1068, 1074, 1075,

1081, 1083
self-condensing vinyl polymerization (SCVP)

705, 706, 707, 809
self-healing materials 1080–1083
sequential coupling process 944
shape-persistence 136, 143, 148
– polymers 849
short-chain branching (SCB) 43
side-chain composition
– block-type heterografted cylindrical

brushes 290–291
– core-shell-corona structure cylindrical

brushes 288–289
– core-shell diblock copolymer side chains

286–288
– homopolymer side chains 286
side-chain polycatenanes 508, 510–515
side-chain polyrotaxanes 1125
– polymers with alkyl chain 1125
– polymers with aromatic groups 1126
single chain folding 1150–1152
site-transformation method 805
size-exclusion chromatography (SEC) 534,

536, 539, 541, 543, 721, 723, 724, 725, 726,
728, 729, 732, 733, 911, 1033, 1139

small-angle neutron scattering (SANS) 731,
732, 1148

small-angle X-ray scattering (SAXS) 731,
1079

Smoluchowski fast coagulation rate 769
Smoluchowski number 754, 755
sodium dodecyl sulfate (SDS) 456
solid-phase method 239–240
solid-state chemistry 200, 208, 214, 215,

222, 229
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solid substrates, polymerization on
875–876

Solprene 821
Solvay company 31
sorbitol 693, 694
soybean peroxidase (SBP) 682
spiro dicyclic polymers 535–537
spiro tricyclic and tetracyclic polymers 543
Staphylococcus aureus 986
star-block copolymers 821
star-branched polymers 115–119
star-like polymers 819
– core-first approach to 829
– general methods for synthesis of
– – arm-first method 822–824
– – core-first method 827–829
– – macromonomer approach 825–827
– types 821
star polymers 623, 935–941
static light-scattering (SLS) 725
step growth polymerization 425–426, 475,

902
stereoblock polypropylene (sbPP) 27–28
stereoregularities 91, 94
steric stabilization 767–768
stilbazoles 407
stilbenes photocyclization 407, 408
styrene 782
– derivatives 84–87
Styroflex 821
Styrolux 821
sulfinyl and sulfonyl routes 903–904
supernaphthalene 390, 393
supramolecular graft copolymers 595–596
supramolecular polymers 1057–1058,

1061–1065, 1078
– based on hydrogen-bonding bis-urea motif

1066–1068
– and chemistry 1058
– materials 1077
– – self-healing materials 1080–1083
– – supramolecular block copolymers

1077–1080
– mechanisms 1060–1061
– photoswitchable 1072
– in water 1068, 1070–1076
surface-assisted cyclodehydrogenation

409–415
surface-initiated polymerization and polymer

brushes 809
surfmers chemical structure, for radical

polymerization 456
Suzuki polycondensation (SPC) 627–630,

1135

– performing
– – molar mass determination 639–642
– – monomer purity and stoichiometry

630–632
– – polymerization and end-capping

632–635
– – purification and side reactions

635–639
– polyphenylenes and related polymers
– – miscellaneous 665–667
– – poly(m,p-phenylene)s and kinked

polyarylenes 654–661
– – polyphenylene-related polymers

with integrated heteroatoms
661–664

– – poly(p-phenylene)s 651–654
– recent progress
– – boron monomers 642–646
– – catalysts 646–648
– – chain growth 648–649
– – halo- and related monomers 646
– – microwave and technical-scale

microreactor applications 649–651
syndiotactic polypropylene (sPP) 27, 36, 37,

38
syn-rotamer 564
synthetic bilayer membranes 871

t
targeted delivery 20
telechelic macromolecules 926
telechelic polymers 531, 532, 533–534, 535,

536, 537, 539, 540, 543, 544, 694, 790–792,
927, 956, 957, 960–961

template-directed stepwise polymerization
approach 490

TEMPO 321, 322
terminal deoxynucleotidyl transferase (TDT)

1100, 1102
terminal-functionalized polymers 694
TERMINI (for irreversible TERMinator

multifunctional INItiator) 835
terrylene diimides 402
4-(tertbutyldimethylsilyloxy) styrene 86
tetrahydrofuran (THF) 85, 89, 157, 161,

184, 186, 188, 354, 457
2,2,6,6-tetramethylpiperidine-N-oxyl

(TEMPO) 903, 909, 911
thermal activation 559–560
thermal and mechanical responsiveness

1152–1153
thermolytic synthesis 856
Thermus aquaticus 1095
thienyl lithium 159
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thiol–ene
– click chemistry 945, 960
– coupling 924–925, 952, 964
– reactive polymer chains 960
thiophene-based monomers 174–184
thiophene dimers and trimers 171
thitsiol 685
3-D crystals, absolute asymmetric

polymerization in
– attempted amplification of homochirality

212–213
– planning and materialization 207–211
through-space asymmetric polymerization,

in inclusion complexes and liquid crystals
200–202

‘‘tolane-bis-benzyl’’ (TBB) defect 905, 913
topoisomerases 1105
topoisomers 1104
topological polymer 531, 532, 534, 535, 536,

537, 538, 540, 541, 542, 543
transformation reactions 320–321
– involving anionic and cationic

polymerizations 329–333
– involving anionic and controlled radical

polymerization 321–325
– involving cationic and controlled radical

polymerization 326–329
– involving metathesis polymerization

333–335
– involving same polymerization mechanism

337–338
– involving Ziegler–Natta polymerization

335–337
transmission electron microscopy (TEM)

1079
tricyclic and tetracyclic polymers 537–538
– bridged tricyclic polymers 538–543
– fused tricyclic polymers 538
– spiro tricyclic and tetracyclic polymers

543
2-triisopropoxysilyl-1,3-butadiene 89
2,4,6-trimethylstyrene (TMeSt) 783
tubular polymers 1126
two-dimensional liquid chromatography

(2D-LC) 729–730
two-dimensional polymers 841–846,

857–860, 886–890
– approaches to
– – polymerization at gas/liquid and liquid/

liquid interfaces 860, 862–870

– – polymerization in layered monomer
assemblies 873–875

– – polymerization in layered templates
870–873

– – polymerization on solid substrates
875–876

– – thermolytic synthesis 856
– general synthesis on rational synthesis of

852–858

u
ultrathin film 845
ureido-pyrimidinone (UPy) 1058, 1059,

1062, 1063, 1064, 1084
urushi 685
urushiols 685

v
Vanzo equation 752
vinyl acetate (VAc) 606
vinyl esters 688
vinyl ethers 785–786
vinyl monomers 81
– anionic polymerizability of 82
vinylpyridines 89–90

w
Wessling route 902–903

x
xanthine oxidase (XO) 683
X-ray photoelectron spectroscopy (XPS)

456, 458
X-ray powder diffraction (XRPD) 1023,

1024

z
zeolites 1013–1014
Ziegler catalysts 16
Ziegler–Natta (ZN) catalysts 28, 30–31
– fifth generation 34
– first generation 31
– fourth generation 33
– second generation 31
– solution-soluble 37
– third generation 32–33
Ziegler–Natta polymerization 335–337




